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NMPEQUCNOBUE

BbicTpoe "MCYe3HOBEHHME" MepBOro THUpaxa 3TOW KHUTU HAMISAHO
MPOAEMOHCTPUPOBATO MHTEPEC K PYCCKOA3BIYHOW JIUTEpAType no
onepauuoHHoi cucreme QNX. [TosaTomy NpuilIoch B CMELIHOM I0-
psiliKe TepepabarblBaTh MaTepua [Uisl YlydlueHust Kkadectsa. B usna-
HUU, KOTOPOE BBI, YBaXaeMblil UuTaTeNb, AEPXKMUTE B PyKax, Mbl IMO-
MBITATUCH PACLIMPUTb 0630p HEKOTOPBIX BOMPOCOB, KOTOpbIE ObLIN
JULIb 0003HAYEHbI, U 100aBUTb MOJIe3HbII, HA Halll B3MJIsL, MAaTepH-
a1 XoTs Obl Ha cxemMaTWyHoM yposHe. CyluecTBeHHasi “cxemMaruy-
HOCTb" HEKOTODBIX Pa3iesioB BbI3BaHA T€M, YTO OT CJIOHA, KaK roBO-
pUTCS, HaJlO OTKYChIBAaTb MIOHEMHOTY, YMTATE/b X€, 110 KpailHel Me-
pe, Mojiyyaer CBEJeHUS O TOM, YTO, COOCTBEHHO, CJEAyeT HCKaTb
B JIOKYMEHTALMKM ¥ MHBIX UCTOYHMKAX UHOpMALIUU.

YacTb MHGpOpPMalUMM, TPEICTABICHHO! B MEPBOM H3NaHWM, Obuia
ynaneHa. B mepsylo ouepelb 3TO KOCHYJIOCh CKPUHILOTOB — YMTa-
Tenb B cocTosiHMM crenaTh ux cam ©. CokpalleHHe MOCTULIO U TO,
YTO MOAPOGHO OCBELIEHO B TEXHWYECKOW NOKYMEHTALMM M APYrux
kHurax. Hanpumep, 3To Kacaercst "pooHOro" ‘MexaHu3ma neperayu
coobeHnit QNX Neutrino. B pesynbrare Bcex 3TUX MPaBOK KHUXKa
TMpeBpaTUIach B CBOEro pola paclIMpeHHOE BBEIEHWE K Takoro pona
MCTOYHMKAM MHbopMauuu, Kak kuuru PoGa Kprena (Rob Krten)
WK cepTHhULMPOBaHHbIE Kypchl Mo paspaboTke kKomnanun QNX
Software Systems (QSS).

Xotesoch 661 MO6GIAroJapUTh 3a MOJNE3HbIE COBETHI U KOHCTPYKTHB-
HYIO KPUTHKY CHELMATUCTOB, HE MOXaJEeBLUIMX BPEMEHU Ha MpouyTe-
HUe MepBOTo M3JaHWs KHUTM, B ocobeHHoctu HOpust Kepeithnka
(Koncanruurosas rpynna "Bects") u IOpust Tkauerko (Save Games).
Ocoby10 NpPU3HATENLHOCTb XOTENOCh Obl BbIPA3UTH MPENoAaBaTeNIo
QSS Cruseny dwodpaitHy (Steven Dufresne).



8 Mpepuc/iosue

IIpencraBneHHbIe B 3TOif paGoTe MaTepuasibl OCHOBAaHbI HAa AMCTPU-
6yruse QNX Momentics Professional Edition, Bepcun 6.3.0.

r B ~
) mvamaime

Ota kHura HE sBnsetcs oduumansHoi AokyMeHTauumeir. Bbl MoxeTe
Mcnonb3oBaTb WHMOPMALIMIO, M3NOXKEHHYI0 34eCb, TOMbKO Ha CBOW
CTpax v puck.

Bce ToproBble Mapku npuHagnexaTt ux Bnagensbuam. Huybu npasa
He 3aTPOHYTHI.

YACTD |
HAYUHAEM PABOTY C QNX

Masa 1. "O TepMuHaXxX He CMOPAT,
0 HUX gorosapuBatoTcsa”

Mnasa 2. UHcTannauua cpeAbl pa3paboTku

aga 3. Pabota B QNX Neutrino



nABA 1 L

"O TEPMUHAX HE CMOPHAT,
O HUX A OroBAPUBAIOTCAH"

— [ecHu-ka MHe X0M00HO20 Kl-
nAMKY.

— Kax kunamoxk moxcem 0Obimb
xon00ubim?! Tot, eepHo, xoueutb
KunaueHoli 600bt?

— Kakas ewe Kunavenas 6oda?
He nydpu mue moseu — Haaeil
X0A00H020 KUNAMKY.

(Paseosop nemepbypxcua u MOCKGUMG)

B sToit mase GyayT paccCMOTPEHbBI BOTIPOCHI:

Q

yTo 3HayuT "OC KECTKOIO pealbHOro BpEMEHH";
Bepcuu QNX;
MHCTPYMEHTAIBHbIE U LIEIEBbIE CUCTEMDI;

auctpubyTusbl QNX;

aaaa

yto Takoe POSIX-coBMECTUMOCTbD.

Yro 3HauuT "OC XecTKoro peanbHoro
BpemMmeHu"

[Ipexze yeM Hayatb rOBOPUTH 00 OMEPALNOHHON CUCTEME XKECTKOTro
peanbHoro BpeMenn QNX, HaBaiite onpenesuMcsi, YTo 3TO BooOuUIe
Takoe — "orepaloHHas CUCTEMA XKECTKOIO peanbHOro BpeMeHU"?

Mon cucmemoti peanvro2o épemeru TIOHVMMAETCS TaKas MHpopmauu-
OHHAsl CUCTEMA, B KOTOPOiHl KOPPEKTHOCTb BBIXOAHOW WH(OpMALUHU



12 Yactb I. HaunHaem paboty € QNX

3aBUCUT HE TOJIbKO OT MPaBUJIbHOCTH NPUMEHEHHBIX AJIrOPUTMOB,
¥o M OT BPEMEHHU TOSIBJICHUsI PE3YIbTaTOB 06paboTKi MHGpOPMALIUK.
O €CTb NPU OMO3JAHUU PE3YJILTATOB OHU JIMGO MOryT ObITH Gecro-

JIE3HBIMMU, JIMOO yluep6 B pe3ysibTate ONO3NaHUs MOXET GbITh GECKO-
HEYHO BEJIUK.

OTOT BPEMEHHON KPUTEPHii YCTIOBHO Pa3ieNu onepanroHHble CHC-
TEMbl Ha JIBa KJlacca — OMNEPAaLMOHHBIE CUCTEMbI OBILEro HazHAYe-
Hust (General Purpose Operation Systems — GPOS) u onepaunoH-

Hble cucTeMbl peaibHoro BpemMeHn (Real Time Operati o
RTOS). peration Systems

OcHOBHasi 3a[1a4a ONEPAUUOHHBIX clCmeM 00Ue20 HA3HA4eHus — ad-
GbekTnBHOE pasneneHue pecypcoB DBM (Takmx kak nporueccopHoe
BpeMsl, ONepaTvBHasi NAMATb U T. I1.) MEXIY HECKOJbKMMU OIHOBpE-
MEHHO BbIMOJIHAOIMMHUCA NporpaMmaMu. Takue onepauuMoHHbIe
CUCTEMBI MOCTABJISAIOTCS ¢ 6OraTbiM HAOOPOM MPUKIAMHBIX TPOrpPaMM
(MpUIOXEHWH) ¥ WUMEIOT Pa3BUTHIN rpaduyeckuit MHTEpdeiic, no-
3BOJIAIOLIMIA TMOJIb30BATENSIM PAaboTaTh C MPUIOXKEHUSIMU, He ,3a)1y—
MBIBasiCb HaJl BHYTpeHHUMMU MexaHusmamu OC.

A onepayuonnote cucmemot peansrozo épemenu (OCPB) paspabarbiBa-
I0TCS B pacyeTe Ha HaJMYMEe BHEIUHUX UCTOYHUKOB AAHHBIX. OCHOB-
Hasi 3agaya OCPB — cBoeBpeMeHHO 006paGoTaTh 3ampoc, BCe OC-
TaJbHbIE aCMeKTbl (YHKUMOHUpoBaHUs DBM orxonsr H’a BTOPOIA
mnad. [ostomy OCPB nocrapnsiiotcst B KOMIUIEKTE ¢ pa3HOOGpa3-
HBIMM CpeNCTBaMM pa3paboTKu npuioxeHnuii. JpyruMu croBamu
nokynarejisimu OCPB siBnsitoTcst He KOHeuHble NONb30BaTEH, a pa3:
PaboOTUMKH MPOrPaMMHOIO OOECIEYEHUS. ’

"'{acro B c')'6nx011e roBopst o6 onepauMoHHbIX cUcTeMax "MSITKoro”" u
JKECTKOro" peajbHOro BpeMeHU. UeM xe onn paznunuatorcsi? OC wcecm-
K020 PEAJILHOTO BpeMeHH TAPAHTUPYET sbinonHeHne KaKUx-To aeii-
CTBUH 3a onpeaeneHHbld nHTepBan BpeMeHU. A OC maek020 peajibHOro
BpemeHu, KAK TMPABWUJIO, YCINEBAET BblNOAHUTB 33aHHbIE AEHCT-
BUA 3a 3amaHHoe Bpems. To ectb OC MSIrKoro peajbHOro BpeMeHH Bbl-
TNOJIHSAET 3a/1a4y ¢ KAKMM-TO 3HAUEHUEM BEPOSTHOCTH.

Bepcun QNX

Yro XK€ Mbl MMEEM B BUIY, NMPOU3HOCH CIOBO "QNX"? QNX — »a70
CEMEHCTBO OMEPaLMOHHbIX CUCTEM XECTKOrO PealbHOr0 BpeMeHU

’
OPUEHTUPOBAHHBIX [TABHbIM 00PA30M Ha PbIHOK BCTPAMBAEMBIX CUCTEM
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Takoe HasHaueHue Tpebyer or OC MakCMMAJIBHOTO UCITOJIb30BAHUSA
ocobenHocTeii anmapatypbl. Iloatomy OC QNX pasHbIX BepcUm
(npaBuiibHee ObLIO Obl CKa3aTb — MOKOJIEHUI) HE UMEIOT MEXIY CO-
Goii ABOMYHOI coBMecTMMocTH. KoHedyHo, pa3paboTunMKu npu co3-

‘gaHMu HoBBIX "Bepcuit" QNX MCMONB3YIOT JIYYIIME PELICHUS U3

TMpEABbIAYIIMX BEPCUil U OCTAIOTCS BEPHBIMU (pyHIaAMEHTAIbHBIM
koHuenumam QNX.

JInsi KOMMEpPYECKOTO MCIOJIb30BaHMs JOCTYITHO TPU CeMeHcTBa ocC
QNX: QNX2, QNX4 1 QNX6.

00 OC QNX2 mano pacrnipoctpaHeHa B Poccuu. Bo-nepsbix, 10 1991 rona
cucTeMa 6buia 3ampeleHa K BoiBody u3 CeBepHOil AMEPUKH KaK
cTpareruyeckuii pecypc. Bo-Bropbix, DBM Ha 6aze npoleccopoB
Intel 286 MOUYTH MOBCEMECTHO BBILLTN U3 YNOTpEOICHUSL.

00 OC QNX4 wucrosb3yeT 3alUMLIEHHbI PeXUM, MOITOMY MOXET
MPUMEHSTBHCS HA MPOLIECCOpaX HE HUXeE Intel 386. QNX4, noxa-
Jyii, caMas pacrnpocTpaHeHHas Ha cerogusiuHuil neHp OC QNX
B npombliiieHHocTH. TlocnenHsist ee Bepcus — 4.25 nmaru G (BblI-
upta B Havane 2003 rona). Komnanus QSS He pa3BuBaeT 3Ty oC,
HO MPONOJDKAET BbIMYCKATh K Heil paiiBepbl [UIsi HOBBIX YCTPOMCTB.

0 OC QNX6 (um QNX Neutrino) 6raronaps WHTEPECHBIM M
HEOOBIYHBIM APXUTEKTYPHBIM PELIEHUSIM MOXET MCIOJIb30BATHCH
He TOAbKO Ha x86-coBmecTuMbx DBM u ele Gosee ynobHa ans
BcrpamBanus, 4yem QNX4. QNX Neutrino pa3pabaTbiBaeTCsl
¢ monHoil momnepxkoit cneundukauuit POSIX; kpome Toro, pas-
paGOTYMKU CUCTEMbI CTPEMSTCS ODECMeyuTb MAKCUMATBHYIO Tepe-
HocumocTh B QNX MCXOAHBIX KOIOB, HAMMUCAHHBIX s OC Linux.
D710 3HAYMTEIbHO OOJNEryaeT MOpTUPOBAHKHE CBOOOAHO pacnpo-
ctpansiemoro 10 B QNX u, ¢ Apyroit CTOpPOHbI, obecrieynBaer
“MepeHoCHMOcCTh” U pa3paboTiMKoB — MPUKJIAAHOW Mporpam-
muct, 3Hatowmit Jiobylo UNIX-nonobHyio OC, MOXeT NpHUCTy-
natb K paspaborke npukiaaHoro IO s QNX 6e3 mepeyuyuBa-
nus. Nocnennss sepcus QNX Neutrino — 6.3.

MHCTPYMeHTaﬂbeIe " yenesBble CUCTEMDI

C touku 3peHust QNX Bce MHCTALTMPOBAHHbIE KOMUN OC otHoOCHAT-
csi K [BYM KaTeropusiM: MHCTPyMEHT&libHble CMCTEMbI M LEIEBbIC

CUCTEMBI.
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Hncmpymenmanshas cucmema (Mnv cpena paspabotku) — 310 DBM
CO Cpe/CTBaMH, MO3BOJISIOLIUMHU HOPMUPOBATL 06pa3 LieseBoil cuc-
TeMbl. Takue cpenctsa BKIIIOYEHBI TONBKO B KOMMepyeckue JUCTPU-
6yTuBbI nakera paspaborymuka QNX Momentics.

Lenesasn cucmema (wnv cpena MCHOJHEHMS) MpeiHA3HAyeHa JUTs
OKCILTyaTaLHH. Cpena ucnonHeHust bakTUueCKM NpeACTABISIET CO-
00J1 MHCTPYMEHTAIbHYIO CUCTEMY, U3 KOTOPOU yIaleHo BCe HEHYX-
HOE [UIA JaHHOM MpPUKIIagHOW 3amayu.

AuctpubyTtnesl QNX

AncTpubyTMB — 3TO CMOco® MOCTABKM MHCTPYMEHTATbHBIX CUCTEM.
Hpyrumu cosamu, QSS nponaer MMEHHO WHCTPYyMEHTapuii paspa-
6otku. Cpenbl ucnonHeHust GOPMUPYIOTCA pa3paboTYMKOM CaMOCTOS -
TE€JIbHO, HO U1l MOCTaBKM MX KoMy-ubo elue TpebyeTcsi MoKynka
JIMLIEH3U Ha COOTBETCTBYIOLUEE YMCAO KOMUN Ccpeabl UCTOSHEHUS
(ux HaseBaoT "Moayiau Run-Time"). Takasi MojuMTHKA MO3BOJSET
CYILLECTBEHHO CHU3UTh CTOMMOCTD LIEJIEBBIX CUCTEM.

Cnenyer o6paTuTb BHUMaHHE, YTO CPENCTBA PA3PABOTKHM MOCTABJISIOT-
cs1 B ueThlpex BapuaHTax — s Microsoft Windows XP, Sun Solaris
(tombko it SPARC-epeun), Linux u, pasymeercs, mist QNX.

LleneBble cUCTEMBI MOIYT F€HEPUPOBATLCSI [UISi HECKONbKMX amnma-
patHbix miatrgpopm (ARM, MIPS32, StrongARM, SH4, PowerPC
Xscale, x86). DTOT crUCOK, BEPOATHO, BYIET MOMOTHSATHCS.

BoitBuras na peiHok OC QNX6, komnanusi QSS BbinycTuna nsa
JUCTpUOYTHUBA:

O QNX Real Time Platform (QNX RTP) — nonHobyHKLUHOHATb-
Hasi cpeja paspaboTKW; pachpocTpaHsulach OecIyIaTHO UIS He-
KOMMepU4eckoro ucronb3oBaHusi. B ciyyae kommepuyeckoro uc-
TIONb30BAHMS CUCTEMBI Pa3paboOTUMK JOJNKEH ObLI NpUOOpecTH
COOTBETCTBYIOLLYIO JTULEH3UIO ¥ QSS;

0O QNX Networking Ihfrastructure Platform (QNX NIP) — uucro
KOMMEpUYECKUd TUCTPUOYTUB, MPEACTaBISIIOIMI cO0O0il paciuupe-
Hie QNX RTP 10MOAHHUTENbHBIMU MPOrpaMMHBIMUM MAKETAMU
OPUEHTUPOBAHHBIMU Ha MPOU3BOAUTE/IEH CETEBOro 00OPYIOBAHMS. ’

C Bbixomom Bepcun QNX 6.2 komnanus QSS HECKOJIBKO U3MEHMTa
noaxoa KX ¢opmupoBaHuio AucTpubyTuBoB. IlakeT paspaGoTumka
b

snovaoumit B cebs OCPB QNX, rpadpuueckyio cpeny Photon,
MHCTPYMEHTBI pa3paboTKu ¥ pasivyHOE NOMOIHUTENbHOE 10, mo-
nyyun Haszsanne QNX Momentics. B Hacrosuee BpeMsi BbIMYLIEHO

~ HECKOJIBKO auctpubytusos QNX Momentics:

3 Non-Commercial Edition (NC) — O03HAKOMHUTEbHBIA KOMILIEKT
paspaboTunka, GecruIaTHbIii U1l HEKOMMEPUYECKOrO UCTONB30BAHMU,

O Standard Edition (SE) — maker pa3paGoTyMKa, MO3BOJISIOLIMIA
BecTH KoMMepueckyio paspaborky I[1O, B ToM uucie dopmupo-
BaTh LEJIEBBIE CUCTEMBI IS Pa3HBIX MIATHOPM;

O Professional Edition (PE) — paciunpeHHBlii MakeT pa3paboTiuKa,
JOTONHEHHBII MHTErpUPOBAHHON Cpefloit paspaboTKu QNX IDE,
OCHOBaHHOI Ha TexHojorun Eclipse, a Takke pacLIMpeHHOM 6a-
30i MPUMEPOB B UCXOAHbIX TEKCTaX MU PsIOM NOMOTHUTETBHBIX
KOMITOHEHTOB.

MonpobHast uHbopMaLUuss MO  KOMIUIEKTALUN JUCTPUOYTUBOB
Momentics moctynHa Kak y QSS, Tak u y ee NMapTHepoB. IMpodec-
cuoHanbHBI KoMmuiekt QNX Momentics cuutaercsi 6a3oBbIM (1. e.
SE — ¢paktuyecku spisercst ypesaHtbiM PE). PE MoXeT JOMOHATHCA
nakeramyu paciunpetust (Bundles) st pa3sHbIX LETEBbIX PIHKOB.

Tereps Bbl 3HAETE, YEM MAKET pa3paboOTyUKa QNX Momentics oT/-
yaetcst or OCPB QNX ©.

Y10 Takoe POSIX-coBMeCTUMOCTb

POSIX (Portable Operation Systems Interface) — 310 pa3BUBAIOLLIMIA-
cs CTAHApT, TPU3BaHHbIA OOECTIEYUTH NEPEHOCUMOCTb HMCXOINHBIX
TekctoB nporpamm mexay OC pasHbIX npousBoauTesneil. 3a OCHOBY
crangaproB POSIX 6butn B3aTel OC cemeiicTBa UNIX, B naneHei-
lIeM CTAHAAPTHI ObLIM HOMOJHEHbl PACLUIMPEHUSAMM, BKIIOHad pac-
LIMPEHUs], Kacaloluuecsi pealbHOro BpEMEHH.

Pa3pa6otkoii crangaproB POSIX 3aHumMaroTCst pabouue rpynnbl UH-
CTUTYTAa MHXEHEpoB MO JJEKTPOTEXHMKE U PasinO3JIEKTPOHMKE
(UMDP, Institute of Electrical and Electronics Engineers — IEEE)
CILIA. Tostomy cranaaptel POSIX mnocne yrBepxaeHus HMEIOT
mapkuposky I[EEE. Kpome TOro, cCyuecTByloT MexxayHapoaHast
opraHu3auust Mo craHaapTA3alvu (International Organization for
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Standardization — ISO) u MexnyHaponnas 3JIEKTPOTEXHUYECKAS
komuceusa — MOK (International Electrotechnical Commission —
IEC). DTn opraHu3aLiu MOryT yTBepKIaTh crangaptel IEEE B kaye-
CTBE MEXIYHApOIHBIX.

Crangapr ISO/IEC 9945-1 ompenenser unrepdeiic MPUKJIALHOTO
nporpammupoBanus (API) mwis onepaunoHHbIX cucTeM. DTOT CTaH-
JapT BKJIIOYAET CJIENYIOLIME CTAHAAPTHI:

3 POSIX.1 (IEEE 1003.1) — 6a3oBbiit API OINEPALMOHHBIX CUCTEM,
O POSIX.1a (IEEE 1003.1a) — HekoTopble paciunpeHus API,;

O POSIX.4 (IEEE 1003.1b) — pacwvpenus s moagepxku peasb-
HOTO BpEMEHMU;

O POSIX.4a (IEEE 1003.1c) — uHTepdeiichl MOTOKOB, BBIMOJTHSIO-
wuxcs BHyTpu POSIX-npoueccos;

O POSIX.1b (IEEE 1003.1d) — nonoiHuTeabHbIE paciiuMpeHust pe-
@IBHOTO BPEMEHH;

O POSIX.12 (IEEE 1003.1g) — He3aBUCUMBIi OT MpOTOKONA WH-
Tepdeiic cokeros;

O IEEE 1003.1j — ewe onHO NOMOIHUTENbHOE paclIMpeHue peasb-
HOTO BpeMEHH.

Crannapt ISO/IEC 9945-2 (POSIX.2 wiu IEEE 1003.2) onpenensier
Habop YTHJIUT U KOMAHIHBIX HHTEPNPETATOPOB.

Crannapr ISO/IEC 13210 (POSIX.3 unu IEEE 1003.0) onpenensier
Habop TecToB, MO3BOMAOILMX onpenenuth POSIX-coBMeCTHMOCTE
OMNEepallMOHHOW CHUCTEMBI.

3aMeTHM, YTO B JOKYMEHTALMM 4YacTO UCIIONIb3yeTcs] KOMOMHUpO-
BaHHOE 0003HAYeHME HOMEPOB CTAHAAPTOB, HANPHMEP BMECTO
POSIX.4a umn [EEE 1003.1c muwyr POSIX 1003.1c.

Onnaxo mMuore OCPB paGorator BHYTPU HEKOTOPOTO MPOMBILLIJIEHHOIO
000pYIOBAaHUSI C BeCbMa OTPAHMYEHHBIMU PECYpPCaMM, T. €. SRISIOTCS
écmpausaembimu cucmemamu. BetpanBaeMble cUCTEMbI HE MOTYT U He
AOJDKHBEL obecrnieynBaTh BCio POSIX-byHKUMOHATBHOCTD. [Tostomy
OBLTO PELIEHO OMpeeNuTh, eCM MOXHO TAaK BBIPA3UTHCH, npaBuia
"ypesanust” crangapros POSIX B HeoOXOAMMBIX ciydasix. Takue
"ype3aHus" HasBaHbl NpoGuUAAMU MPUKAGOHBIX KOHMEKCMO8 DeansHozo
6pemMeHu U pernameHTupyrorcs cranaaptoM ISO/IEC ISP 15287-2

(POSIX.13 unu IEEE 1003.13). BToT cTaHmapT onpeieisieT Takue

npoGuIu:

O MmunumanvHas cucmema — BCTPOEHHAs cucreMa 0e3 MOMAIEPXKKHU
MexaHu3Ma ynpapieHus namartbio (MMU), 6e3 daitnoBoit cucre-
Mbl U TepMUHana. B Takoif cucTeMe paspeuraercsi TOJIbKO OIUH
MHOTOITOTOYHBINA Mpoliecc;

O kowmpoanep peanbHoeo epemeHu — MUHUMaIbHAs CUCTEMA, JOMOJI-
HeHHas (HaitIoBoi cucTeMOi U TEPMUHAIOM BBOIA/BBIBOIA;

O cneyuanuzupoeannas cucmema — 0O0NblIAST BCTPOEHHAs CUCTEMA,
B KOTOPOW MOXET BBIMOJHATECS HECKOJbKO MHOIOMOTOYHBIX
npotiieccoB. PaittoBas cucTemMa OTCYTCTBYET;

O mnozouenesan cucmema — OINeEepalMOHHAsE CHUCTEMA pEAILHOIO
BpeMeHH, obecrieynBaolias MoaaepXKy Bceil MpeaycMOTpPeHHOMH
cranaaptom POSIX ¢yHKIMOHATBHOCTHU.

OCPB QNX6 wusHayanbHo paspabaTtbiBajach Kak POSIX-
coBmectiMasi OC, nosBossiioniasl co3aaBarh LEAEBbIE CUCTEMbI, CO-
OTBETCTBYIOLLME JIIOOOMY M3 YeThipex Mpoduieit NpUKIaLHOro KOH-
TEKCTa peabHOTro BpeMeHU. TepMUHBI, UCIIOJIb3yEMble B 1OKYMEHTA-
unu, nocrapaseMoir ¢ QNX, COOTBETCTBYIOT TEPMMHOJIOTMU CTaH-
napros POSIX.
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MHCTANNALNA CPEAbI PASPABOTKU

B 5T0i1 maBe pacCMOTPEHbBI CIedYIOLIME BOIPOCHI:

3 obume cBedeHHUS

O uncrauaumsa QNX Neutrino RTOS;

0 Hacrpoiika QNX rnocie MHCTULISILNY;

O UHCTAIALUS JONOJHUTEIBHOIO MPOrpaMMHOro obecrneyeHus.

O6uwue ceepgeHus

Mpexne yem npuctynuTh K ycraHoBke QNX Momentics, cienyer
onpeneanTb, Ha KakKoil ammapaTHO-MPOrpaMMHOM IutaTGopMe Mbl
XoTuM paborarb. Kak MbI yXe 3HaeM, MOLAEPXUBAIOTCA 4YeTbIpe
XOCT-TLIaThOPMBIL:

O s onepauoHHo# cpeast Solaris (tosnbko wisi SPARC-sepcun);
O m1s onepaunoHHoit cucreMbl Windows XP;

O nas onepauMoHHo#M cucteMbl RedHat Linux;

O s onepaumoHHoit cucreMbl QNX Neutrino.

IMpousBoauTenn Bcex 3TUX OMEPALMOHHBIX CUCTEM TMYOIUKYIOT CIH-
CKM MOIIEPXHMBAEMOrO 000OpYIOBaHUsI — O3HaKoMbTech ¢ HUumu JO
TOro, KaK MPUCTYMUTE K MHCTAUISILMHU.

Ilpu ycranoske OCPB QNX wuHcTpyMeHTsl pa3paboTku Oyayt
MHCTAUITMPOBAaHbI aBTOMAaTHMYeCKHM, a Ul YCTAHOBKM  Kpocc-
rutaropMeHHoOI cpeant paspaborku QNX Momentics Heobxonumo:

1. MHcTannuposarh U HaCTPOUTD onepalrMoHHylo cuctemy Windows,
Linux wnu Solaris.

2. HHcramnmuposarh coberBeHHO QNX Momentics ¢ COOTBETCTBYIO-
LLero KOMITaKT-IMcKa.
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: Mpumevanune }

B gononHeHne K OCHOBHBLIM KOMMAaKT-A4WCKam MOTYT npunaraTbCs Auc-
KW C AOKyMEHTauuvew, BugeoKkypcamu, nporpammHbim obecnevyeHmem
WHbIX npou3sBoauTenel n T.n. XoTA B nocnejHee BPEMsSi KOMMaHWUs
QSS npepnouynTaeT pacnpocTpaHAaTb [OMNOMHUTENbHbIE MaTepuansbl
yepes CBOW cawrT.

Jlnsi Havaja pacCMOTPUM MHCTALISILMIO ONEPALMOHHOI CHUCTEMBI
QNX Neutrino. Ecnu BbiOpana apyras onepauMoHHasi CUCTEMA, TO
ee HeoOXOOMMO YyCTaHaBAMBaTb B COOTBETCTBUU C YKA3aHUSIMU
upMBI-TIpOU3BOAUTES.

UHctannauua QNX Neutrino RTOS

OC QNX wuHcramuMpyercs B coOCTBeHHBIN pasgen nucka. [lepen
UHCTALIALIMEN (a Jyyllle — mepea MOKYMNKoi "xeme3a") 03HAKOMb-
TeCh CO CIMCKOM arnmnaparypsl, nporectupoBaHHoit QSS Ha coBMmec-
TUMocTh ¢ QNX. DTOT cnucok HaxoauTcs Ha caiite kommaHuu QSS
mo anpecy: http://www.qnx.com/support/sd_hardware/. Henoxas
uaes — oOpaTUTbCS B CIYXKOY TeXHUUYECKON MOMAepKKU (GUPMBL,
nponasuieii BaMm QNX. 3a0iHO cMoXeTe OLIEHUTb TO, KaK JaHHbIN
MOCTaBLIMK peliaeT MpobjieMbl CBOUX KJIMeHTOB ©.

Hust ucnonbs3oBanust QNX Momentics PE TpeGyercs:

O npoueccop — He Huxe Pentium III 700 MI'u (kenmarenbHo
Pentium-4 2 I'Tu);

O 0O3Y — He meHblle 256 Mo6aiit (kenarenbHo 512 M6aiit);
O cBoGoaHOE AMCKOBOE MPOCTPAHCTBO — He MeHbuue 1,5 I'GairT.

Takue TpeGoBaHMSI BbI3BAHbI 3HAYMTEIbHOW PECYPCOEMKOCTBIO MH-
TerpupoBaHHoO# cpenbl paspaborku (IDE), HanucaHHOi Ha s3biKe
Java. Ecnn BaM He HyxHa IDE, To He HyXHBbl M Takue anmnapaTHbie
pecypchl.

Xorenoch 6bl 3aMeTUTh, 4yTo OC QNX 6.3 MoXHO 6e3 KOH(pIMKTOB
ycTaHaBAMBaTh Ha ogHoM aucke ¢ QNX 6.2.x. [Ins 3Toro A0CTaToOYHO
B cpene QNX 6.2.x npeaBapuTeNbHO 3aMyCTUTh YTUIUTY £disk U U3-
MeHUTb HoMep pasgena QNX 6.2.x ¢ 79 Ha 77 wau 78 (QNX 6.3 6y-
JIET yCTaHaBIMBaTbCs B pasaen 79).
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B npouecce MHCTAUIALMU OIepalMOHHOW CUCTEMBI BbIMOJHSIOTCA
Ba IEWCTBUS.

1. Co3snaercsi CTPYKTypa KaTajloroB Ha X€CTKOM IUCKE.

2. BazoBoe MporpaMMHoe obecrieyeHue KOMUPYETCS Ha XECTKUM
JIUCK.

JIns Hayajna WHCTAUISILMU 3arpy3uTe Ball KOMIbIOTEP € KOMIMAKT-
aucka QNX. Ha skpaHe nmosiBUTCS cOOOLUEHHUE:

Please select a boot option. Option F2 is great for_testing ONX
compatibility on new hardware without writing anything to the
hard disk. It can also be used for system recovery.

F2 — Run from CD (Hard Disk filesystems mounted under /fs)

F3 — Install QONX to a new disk partition

Select?

(Bbibepute, noxanyiicta, BapuaHT 3arpyaku. Buibop knasuium <F2> ynobeH
ans nposepku cosmecTumocT QNX ¢ HoBoil annapatypoii 6e3 3anucu
Kakoit-nubo uHcopmauumu Ha AUcK. JTOT BapuaHT MOXHO TakXe UCNonb3o-
BaTh ANIA BOCCTAHOBMIEHUA CUCTEMbI nocne cbos.

<F2> — 3arpyauTb CUCTEMY HEMOCPEACTBEHHO C KOMNaKT-Aucka (caitnosbie
cUCTeMbI MOHTUpYIOTCA B /fS);

<F3> — ycraHoeutb QNX B HOBbIN pa3aen Aucka.
Baww Bbibop?)

Ecan Haxats xiasumy <F2>, 1o QNX 3arpy3utcss ¢ KOMIAaKT-
aucka. [pu aTOM GyIeT MpeuToXKeHO U3MEHUTh HACTPOWMKU BUIAEO-
pexuma. Unctausauus QNX BbIMONHATbCA HE OyIeT.

Haxmem nasuiny <F3>. Ha akpaHe nosiBUTCA cooOLieHHE!

This installation will create a partition on your hard disk and
create a bootable ONX image. You may abort this installation at
any prompt by pressing the F12 key.

Press Fl1 to continue.
Press F2 to set verbose (debug) mode.
Choice (Fl1, F2)?

(Bo Bpems uncTannauuu 6ynyT cospaHbl pasfen Ha XecTkom AUCKe u 3arpy-
30uHblil 06pa3 QNX. Mpouecc MHCTanNAUMN MOXHO npepsatb B No6oi Mo-
MeHT HaxaTuem knasuwiu <F12>.

Haxmure knasuwy <F1> Ans NpoaoXeHUs UHCTannauuu.

Haxmute knasuwy <F2> ana nepexoga B pexum nogpobHoro BbiBoaa UH-
chopmaLmm (oTnafouHbI PEeXUM).

Baw suibop (<F1>, <F2>)?)
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B nanbHeitieM Mbl GyneM paccMaTtpuBaTh WHCTALISLMIO B O6BIYHOM
pexume. OOBIYHO BTOro BIIOJIHE AocTaTo4yHo. MTak, Haxmem Kia-
suwry <F1>. Ha 3kpaHe nossutcs uHbOpMaLusi MO JULUEH3UPOBA-
Huto QNX. IlporpamMma WHCTALISILMY MPEUIOXHUT MPUHATH UM OT-
BEPTHYTH YCJIOBHUS JIULIEH3UU.

Fl - accept F2 - reject

(<F1> — npuHsTL ycnosus; <F2> — oTeeprHyTb ycnosus)

Ecniu naxare knaBuiry <F2>, TO HMHCTAUIAUMA MpeKpaTUTCH,
MporpaMMa-uHCTALIATOP MPEeIIOXKUT BBIHYTh KOMMakT-AMck QNX
13 1McKoBoja U mepesarpysutb OBM. Ecnu BBl cornacHsl ¢ ycno-
BUSIMU JIMLIEH3UU, To HaxmuTe knauy <F1>. Ha skpaHe nosiBut-
csl cooDbllleHHE:
% koK WARNING***

You have a disk which is greater than 8.4 Gigabytes. The origi-
nal BIOS calls to access the disk are unable to read data above
8.4G. If your BIOS is older then 1998 you may be forced to
choose option 2. Newer BIOS's support on extended disk read
calls which can access the entice drive.

F1 Allow the QNX partition to be anywhere on the disk.

F2 Keep the QONX partition below 8.4G.

Choice (Fl1, F2)?

(Obbem aucka Ha Balwem KomnbloTepe npesbilaeT 8,4 6aiita. OBbiuHble
dyHkuun BIOS, npepHasaHayeHHble AnA AOCTyNa K AUCKaM, HE MOTYT yuTaTb
AaHHble, pacrosioxeHHble 3a npegenamu 8,4 '6aiit. Ecnu BIOS npoussegeHa
paHee 1998 roga, To Bam cnegyeTt HaxaTtb knaeuwy <F2>. Bonee HoBble

BIOS nogaepxusaioT pacLuMpeHHble Bbi30Bbl YTEHUA, NO3BONAKLLME paboTaTh
¢ niobbiMu auckamu.

<F1> — pazgen QNX moxeTt HaxoguTbcs B NO6OM MecTe AUCKa,
<F2> — pasgen QNX gonxeH HaxoauTbea B Npeaenax 8,4 M6air.
Baw sbibop (<F1>, <F2>)?)

Hapetoch, yto Bam KoMmnbloTep OblL1 BbinyleH mnocie 1998 roga ©.
B mpoTtuBHOM cilyyae BaM HyXHO HaxaThb kinaBuwy <F1> mns toro,
4yTOObI M30€XaTh anmnaparHeIX KOHGIMKTOB NMPU paboTe ¢ XECTKUMU
JHCKaMMU.

HonycruM, Bbl Haxanu knasuwy <FI1>. Crenyioliee coobuieHue

6YIleT 3aBUCETb OT TOrO, CKOJIBKO CBOOOJAHOrO MeCcTa Bbl OCTABMJIM Ha
IUcKe. Y MeHsl coOOlIeH e BbIMIAAEN0 TaK:

Your disk has room for a 10001 megabyte QNX partition?
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Please select the size of the partition you would like to create
for ONX.

Fl all 10001 M
F2 half 5000 M
F3 quarter 2500 M
F4 eighth 1250 M

F5 Display partition table allowing you to delete an existing
partition.

(Ha gucke ectb 10 001 M6aiit csofogHOro npocTpaHcTBa ANA YCTaHOBKU
QNX!. Buibepute pa3mep pasgena ana QNX.

<F1> — Bce MmecTO 10001 M
<F2> — nonosuHa 5000 M
<F3> — yeTtBEpTHb 2500 M

<F4> — ogHa BocbMasn 1250 M
<F5> — nokasartb Tabnuuy pa3genos AN yaaneHua CyLecTByloLero pasgena.)

Bbl MoxeTe ucronb3oBath noj pasaen QNX nubo Bce cBoboaHOE Me-
CTO Ha AUCKe, n6o ero 4acTb. [Ipy HEOOXONMMOCTH, HAXaB KJIABULIY
<F5>, MOXHO YyAaJIuUTb KakoW-HUOYIb M3 CYLIECTBYIOLIMX Pa3AEIO0B
aucka. S BeiGpan BapuanT ¢ knasuieir <F2> (5 ['GaiT — Gosee ueM
nocratroyHo st QNX), 1 Ha 9KpaHe MosSIBUJIOCh COOOLIEHHE!

You have more then one partition on your hard disk. To selec?
which partition to had when you boot requires a special parti-
tion boot loader.

You have three choices:

Fl Install ONX partition boot loader. It will prompt you on boot
to select which partition (0S) to load? If your partition may
start above 8.4 G we recommend this choice.

F2 Install the QNX partition boot loader for machines Will old
BIOS (before 1996/1997). It should not be used with drives
greater then 8.4 G.

F3 Use your existing boot loader which may already provide‘this
capability? Examples include System Commander or LILO. If it
does not provide this capability you will only be able to boot

! 3ayeM 3gech BOMpoOCHTENbHBIIA 3HAK, 51, IPABO, HE 3HAIO.

nasa 2. iHctannauus cpenbl pa3paboTkiu 23

the currently set active partition. If you partition starts
above 8.4 G this existing loader will need to use the new ex-
tended BIOS disk calls.

Choosing F1 will write the QONX partition loader to your primary
hard disk. If you installed ONX to another disk the loader will
be written to it as well incase you later decide to make it you
primary hard disk.

Choice (F1l, F2, F3)?

(Ha pucke ecTb Gonblue ogHoro paspena. Ytobbl obecneunTs Buibop pasgena
OnA 3arpyaku, Heobxoaum cneumanbHbIil 3arpy3yuk.

Y Bac ecTb HECKOJIbKO BapuaHToB:

al

<F1> — yctaHoButb "popHoii" sarpysunk QNX. OH 6ynet Bbigasath npurna-
WweHue Buibpate pasgen (1. e. OC) ana sarpysku. Ecnu pasgen QNX Haxo-
autca 3a npegenamu 8,4 [6aiiT, To Mbl peKOMeHAyeM 3TOT BapuaHT;

an

<F2> — uHctannuposarts "pogHoit" 3arpyauuk QNX ans komMnbloTepos co cTa-
poir BIOS (sbinywien+olt no 1996—1997 rr.). Ero Henbas ucnonbaoeath ¢ AUC-
kamu obvemMoMm cebiwe 8,4 6airr.

<F3> — ocTaButb npexHuit sarpysuuk. QNX MoryT 3arpyxartb "He popaHbie"
3arpyauuku, Hanpumep System Commander wnu LILO. OgHako ecnu Takoi
3arpy3uuK He ycTaHOBMEH, TO Bbl CMoOXeTe 3arpyxatb Tonbko Ty OC, koTopas
ycTaHOB/NIEHa B aKTUBHOM Ha AaHHbIli MOMEHT pasfene aucka.

Mpu Bbibope knaBuwu <F1> sarpyauuk QNX 6yaer sanucaH Ha NepBUYHbIiA
xectkuit guck. Ecnu OC QNX uHcTtannuposaHa Ha Apyroli AUCK, TO 3arpys-
yuk Gyper 3anucaH U Ha TOT AUCK Ha cny4ail, ecnim TOT auck byaet caenaH
NepBUYHbLIM.

Baw Bbibop (<F1>, <F2>, <F3>)?)

JInuHO MeHsi BMOJIHEe ycTpauBaeT 3arpy3uuk QNX, omIHAaKO HEKOTO-
PBIX TMOJIb30BATENIE OH HE YHOBJIETBOPSIET, T. K. HE UMeeT rpaduye-
ckoro uHrepdeitca. Uto X, TakMe MoJib30BaTENM MOTYT MO3KCIEpPH-
MEHTUPOBATb C MYJIbTU3ATPY3UYMKAMU TPETbUX MPOU3BOJUTENEH.

Bot u Bce. [IporpamMa MHCTLISALMK MOJyYMIa UHGOPMALIKIO, 10C-
TaTOYHYIO JUISl YCTAHOBKM KaK CaMOi OMepauvoOHHOW CUCTEMBI, TaK
M MHCTPYMEHTOB paspaboryuka. Ha camom neine, mpolecc MHCTa-
JISILMM MOXET HECKOJIBKO OTJIMYAThCSl OT ONMUCAHHOTO BbILLE, B 3aBU-
CHUMOCTH OT KCIOJIB3YEeMOTO BaMM KOMIbiOTEpa (Hampumep, Ha Ba-
weit DBM ecTb HECKONABbKO XECTKUX MAMCKOB, MU Mporpamma-
MHCTaUIsITOp OoOHapyxuna yxe roroBbiii pasnen QNX). Ho B rnaBs-
HOM T[0CJIel0BaTeIbHOCTh AEUCTBUIT coxpaHsieTcs. Mitak, HaxumaeM
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wrapuiry <F1> (ycraHoBuTb 3arpy3unk QNX) — Ha aKkpaHe mosBis-
ercsl COOOLLEHNE:

Restarting driver and mounting filesystems

Copying files to the new ONX partition ...

Please wait.

(MepeaanyckaeTcs ApaiiBep U MOHTUPYIOTCS (haitsioBble CUCTEMBI ...
KonupytoTest chaiinel B HoBblid pasgen QNX ...

MoxanyicTa, nogoxaute.)

B mpouecce KorupoBaHus (aitioB Ha 9KpaHe B peabHOM BpPeMEHH
OTOOPAXAETCs, CKOJIBKO NPOLEHTOB (aiiia yxe CKOMMpPOBaHO:

100% COPY /cd/boot/fs/anxbase.ifs to /hdisk/boot/fs/

100% COPY /cd/boot/fs/anxbase.ifs to /hdisk/.altboot

100% COPY /cd/boot/fs/gnxbase.qfs to /hdisk/boot/fs/

100% COPY /cd/boot/fs/anxbasedma.ifs to /hdisk/boot/fs/

100% COPY /cd/boot/fs/aqnxbasedma.ifs to /hdisk/.boot

100% COPY /cd/boot/fs/qnxbasesmp.ifs to /hdisk/boot/fs/

[Mocjie OKOHYAHHUSI KOMMPOBaHUS (GailioB Ha SKPaH BbIIAETCS COOD-
LIEHHUE:

Installation complete.

Please remove the install floppy and CD, then reboot your machine.

Notes:
1. When you get login prompt you should login as root.

2. By default we enable DMA on IDE driver. If your machine fails
to boot correctly press the ESC key when prompted to boot the
alternative OS boot image which disables DMA.

Press any key to reboot
30
(MHcTannauua 3akoH4eHa.

BblHbTe, noxanyiicta, U3 [UCKOBOAA AUCKETY U KOMMakT-AUCK W nepesarpy-
3ute OBM.

3amevaHus:

1. Mpu nonyueHun npurnalleHus ans exopa B cuctemy (login:) BeeauTe
UMs root.

2. Mo ymonuaHuio y apaiiepa IDE BknoueH pexum DMA!. Ecnu sawa 3BM
nosepeT ce6sa HEKOPPEKTHO, TO HaXMuTe Bo BpeMs 3arpysku knasuwy <ESC>

! DMA (Direct Memory Access) — MpsiMOit OCTYN K MaMsITH (NAr).
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ONA 3arpysku anbTepHatusHoro obpasa OC, copepxaulero fpalisep ¢ oT-
KNioYeHHbIM pexxumom DMA.

Haxmute niobylo knaBuLly ans nepesarpysku ...)

Ecnn BBl HMYero He Haxmere, To DBM nepesarpysurcst aBromaTnye-
cku uyepes 30 c. Ecnu uHcramisiius npouwia rnpaBuIbHO, TO Bbl O-
JlyduTe npumailieHue 3arpysydka QNX BbiOpaTh pasgen nucka s
3arpy3ku. Beibepure paznen ¢ QNX (Bnpouem, eciu Bbl HUYENO HE

BeIOpain, QNX uepe3 mapy cekyHI HayHET 3arpyxaThCsl aBTOMaTH-
YECKH).

: ﬂpumeqauuej

HanomuHalo: nocne ycTaHOBKM B CUCTEME 3aperucTpUpoBaH TOMbKO
OAWH Nonb3oBaTteflb C UMEHeM root, HE UMEIOWUIA naponsa (M He ro-
BopuTe noTtoM: "On, y Hac QNX yCcTaHOBUACS W 3arpy3unscs, HO Mbl He
3HaeM, Kakoe vMs U naponb BBOAUTb, — B Bymarax, KOTopble Mbl Mo-
NyYunu ¢ AUCKOM, HU4Yero o6 aTom He HanncaHo!").

IMosiBuTCcst coobluieHne o 3arpyske obpaza QNX M ckaHMpoBaHUM
obopynoBaHus, 32 HUM — cOOOLLEHUsT 00 onepauusx, BbITOIHAEMbIX
OIHOKPATHO NMPU MEPBOIi 3arpy3Ke:

Creating swap file ... (CosgaHue chaitna ana ceonuHra)

Creating helpviewer database (CosgaHue 6a3bl gaHHbix helpviewer'a)
Cpa3sy oroBopioch, 4To XoTs1 ¢aiin wis cBornuura crpaHul, O3Y u
CO3[aeTCsl, HO MO yMOJYaHUIO OH He ucrnosnb3yerca. Benp QNX —
CHCTEMA XECTKOrOo PeaibHOro BpEMEHHU, NOBEAEHUE KOTOPOI IOJIKHO

ObITh MOJIHOCTBIO TMpeackKasyemo. [103ToMy CBOMUHI TpOLECCHl BbI-
MOJIHAIOT "BPYYHYIO", €CJIM OH UM HYXEH.

IToce atoro cucrema nepekiiioyaercs B rpacu4ecKuil pexXuM U Bbl-
BOIUT OKHO JUIsi MEepBOHAYaJIbHOrO KOH(pUIypUpoBaHUs rpaduye-
ckoro npaiieepa. BamM Heo6XxonuMo ycTaHOBUTH 4 MapaMeTpa.

1. Beibpath u3 cnucka BuieoipaiiBep (MHE cucTeMa TMNpeaioXuia
tpu apaiieepa: VGA, TNT u VESA).

2. BeiOpaTh paspeunieHue 3KpaHa.
3. BbiGpatb riyOuHYy LiBeTa.
4. YcTaHOBUTD YACTOTY OOHOBJIEHMSI DKpaHa.

Kpome Toro, KoHbuUrypaTop no3sossieT BbIOpaTh — 3aMmyckKaTb aBTO-
Maruyecku rpaduyeckyto o6ojouyky Photon npu kKaxmoil 3arpyske
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cUCTEMBI WIM HET (S CO BpeMEHEeM CTajl JIEHWBBIM U Tenepb BCEraa
yKa3pIBal0 CHCTEME 3aMyCcKaTh rpapuyeckyio cpeny ABTOMATHYECKH).

[ocie Toro Kak Bbl YCTAHOBWIM HYXHbl€ 3HAu€HUs IMapaMeTpoB,
Haxmute KHomky Change Mode (Mamenuts Bumeopexum). I[lpu
5TOM CUCTeMa MEPEKITIOUUTCS HA HOBblE HACTPOWKM ¥ BBIBENET OKHO
JUISL IPOBEPKM MX KoppekTHocTu. Ecam HacTpoiiku 6bUin BoIOpaHbI
[PABUJILHO, TO COODLIEHHE B KOHTPOJIbHOM OKHe Oyner uurabesb-
HBIM M BBl CMOXeTe Haxarb B 3ToM okHe KHomky Continue (ITpo-
HokuTh). EcaM BBl He HaXMeTe 3Ty KHOIIKY, TO CHCTeMa aBTOMAarH-
yecKH MEpEeKTIOUNTCS Ha MpeXHUe HACTPOKH uepes 15 c.

3arem QNX MpeuTOXUT BBECTM MMs I0b30BaTeiiss M MapoJb.
B cBexeyCcTaHOBJIEHHOW CHUCTEME €CTb, KaK Mbl MOMHHM, TOJBKO
OIMH TOJIb30BaTeNhb — root 6e3 mapoJjisi. BBoIMM MMsl, UTHOPUPYEM
3anpoc Ha BBoj napojisi — ¥ (nosapasisio!) Mbl B QNX. HUHcrans-
L(Ms1 CUCTEMBI YCITELLIHO 3aBeplUeHa.

Hactpoiika QNX nocne nHctannayumn

JIis1 HopMaJibHOI paboTbl HEOOXOAMMO BBIMMOJHUTE HECKOJIbKO MpO-
crbix onepauuit. Eciu DBM moaxiiioueHa K CeTH, TO HaM 1oTpeody-
ercsi 3HaTh 1P-agpec u cereBylo MacKy Haiieit MawuHbl, IP-anpeca
U032 U cepBepa MMeH. Ecnu Bbl — CUCTEMHbIH aqMHHUCTpATop,
TO 3TU CBEHEHMWS BaM M3BECTHBI, B MPOTUBHOM Cilyyae oOpaTuTech
K CHCTEMHOMY aIMUHMCTparopy. 3aMeTUM, 4TO 3aJaTb XOTs Obl UMS
xocta U ero IP-agpec xemarenbHO Aaxe ISl OAMHOYHOTO KOMIIbIO-
Tepa, MOTOMY YTO MHOTWE MPOrpamMMbl M3HAYAIBHO PACCYUTAHBI IUIA
paboThl B CETH ¥ pabOTalOT KOPPEKTHO TOJIBKO MPU HAIMYMU CETE-
BBIX HacTpoek (xapakrepHsiit mpumep — QNX IDE).

Urak, 3anyctum KoHduryparop TCP/IP u 3ananum IP-anpec n mac-
Ky MOJCETH Hallei MaluuHbl (puc. 2.1).

3areM nepeiinem Ha Biaanky Network n BBegeM ums Haweid 9BM,
aJpeca 111032 U cepBepa MMeH (puc. 2.2).

Kcratu, umss DBM, Koropoe Mbl BBenM (B HaHHOM clyyae —
myname), GyIeT MCIONB30BaThc He Tonbko nporokonamu TCP/IP,
HO U coGCTBeHHBIM mMpoTokoiioM QNX — Qnet. 3amedy, 4TO HHUKa-
KMX OpYrMX HacTpoek Wi Qnet He Tpebyercsi, HO 00 3TOM MOTOM.
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Joevice's“‘;r

Q

These are the networking devices detected on this computer.
Click here to toggle the display of advanced options such as IP aliasing.

9 eno e Device Laf 2

Connection: 1Manua]_ : e Enable Device

IP: 11192.168.3.100
Netmask: |255.255.255.0

| em Device 2 of

Connection: |Manual . .. %) Enable Device

IP:

Netmask: |255.255.255.0

;gancel Apply J Done

Puc. 2.1. OkHo TCP/IP Configuration, sknagka Devices

B

Q These are the global network settings for each device on this computer.
Click here to toggle the display of advanced opticns such as network routing.

(] ceneral

|

Host Name: {myname l

Domain Name: lswd,ru l

Default Gateway: {192.168.3.1

0 Name Servers

P [192.168.0.3

| _Remove

(X Look in local *hosts' file first

[;;;ncel Apply { Done

L e e S

Puc. 2.2. OxHo TCP/IP Configuration, Bknagka Network
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Terepb MOXHO MepeTH K HacTpoiikaM Jokanusauuu. KoHeuyHo,
nokam3auus QNX ganeka oT COBEPIUEHCTBA, HO KOE-YTO €CTh.
CHauana 3anyctuM nporpammy User's Configuration, mist yero B Me-
Hio paGouero crona HaxmeM KHonKy Localization. B okHe nporpam-
MBI MOXHO BbIOpPaTh COOTBETCTBYIOLLYIO BKJIAAKY IUISl YCTAHOBKHU 4Ya-
coBoro nosica, BpeMeHu U nartsl. Bxianky Language Moxere He Tpo-
raTh — PYCCKOrO sA3bIKa TaM HeT. 3aTo €CThb 3aMeyvaresibHasi BKJIALKa
Keyboard. Ortkpoiite 31y BKmanky u Bbibepure CTpoky Russian.
He 3abynbre Haxate kHorku Apply (IIpMMeHUTb u3MEHEHUs)
u Done (3aKpbITh OKHO).

A Tenepb NMpPUAETCSE HEMHOTO "ropaborath pyykamu”. [leno B ToM, 4TO
nporpamMa User's Configuration CYMTaeT, 4TO MOJb30OBATENb UCMOJb-
3yer AM60 aHMIMICKYI0, MO0 PYcCKylo packiaaky. A HaM Bce Xe
HyXHa aHIIMHCKasi PackiIafika, MO3TOMY HAlo BbIMOJHMTb HEXWUTPbIE
NEUCTBUSl: OTKpBITh (aill  /etc/system/trap/.KEYBOARD.myname
(oBpaTiTe BHUMAaHHUE: myname — STO MMs Halllei MAaLIMHBL) U OTpe-
JAKTUPOBaTh €ro TaK, YTOObl OH COAEPXaJl IBE CTPOUKHU:
en_US_101.kbd

ru_RU_102.kbd

O6paTuTe BHMMaHMeE, YTO MMsl (aiila HauMHaeTcst ¢ To4kH (.). ITO
O3HayaeT, yto aitll CKPBITbIA M CpeacTBa MpocMoTpa GailjioBoi
CHCTEMbl N0 YMOJIYAHUIO €ro He oTobpaxaioT. YTobbl BUOETH CKpPbI-
Thie aiinbl B WTaTHOM (ailloBOM MeHemxepe rpaduveckoit cpebl
Photon, Heobxoaumo B MeHio Edit BbiGparb amemeHT Preferences
U B OTKPBIBIIEMCS OKHE CHATH camblii BepxHuit duaxok Hide 'dot’
Files (CxpsiBath Qaitiibl ¢ TOYKOH), cm. 2. 3.

Tenepb npu 3anycke npuinoxeHuit Photon'a MoxHo Oyner BBOAMTb
KaK PYCCKMM, TaK M aHDIMICKUI TEKCT (M1 MEPEKITIOUeHHsT MeXIy
pacKiIafKaMyi KJIaBMaTypbl MCHOJNb3YeTCsl KOMOMHALMSL JIEBbIX Kia-
Ul <Alt> + <Shift>). OnHako B KOMaHIHOI CTpPOKe Bbl HE CMOXE-
Te HU BBOAMTb, HU YUTAaTh pycckue OykBbl. [Isi peleHus: 3Toi mpo-
6neMbl ucnonbayerca naker SWD Cyrillic Pack, xoropblit ycTaHaB-
JIMBaeTCs C MOMOLLBIO CTaHAapTHoro MHctauisitopa QNX.

Hy uro X, Tenepb Ha DBM ycraHosieHa nonHouenHas OC QNX.

naga 2. UHctannauua cpeabl pa3paboTku 29

WHcTannayusa AONONIHUTENbHOIO
nporpamMmMmHoro obecneyeHus

PasHoo6pasHbie fnomnoiHuTenbHble mporpammsel s QNX Neutrino,

KaK KOMMepuyecKue, TaK U cBOBOIHO pacnpocTpaHsieMble, OObIYHO
MOCTABJIAOTCA B BUAE CElMATbHBIX MAKETOB, XPAaHALUMXCS B peEINo-
3uTapusx (moapobHee O CTPYKType PENo3UTapueB U MAKETOB paccKa-
3bIBaeTcs B 1. 7).

YCTaHOBKY IaKeTa MOXHO BBITIOJIHATh KaK B KOMAaHAHOH CTPOKe
(YTWINTOR cl-installer), TaK U B cpele rpaduueckoit 060104ku
Photon, m1s 4ero cieayer 3anycTuTh rnporpammy-uHcrauisitop QNX
Software Installer (gnxinstall). I'paduuyeckass yTWIMTa NOCTYIHA
yepe3 MeHio Launch (puc. 2.3).

|| File Edit - Vi
A e

Hiansrall | Activate

Bookmarks  Help -

S

Repositories m 3

! Refresh

Address: Fi% file://tpkgs/base

(@srepositories © O] | package Name
v g betal [[J¢<J Photon Applications (shle) 1.0 19.9 MB v
[[142 5 Photon Applications (x86) 10 19.7 M8 ctive | |
v @Bookmarks D ;;Phntun Applications development 1.0 8.2 KB iactiv
@ QNX WWW Repository [[}4%5 Phcton services (armle) H 1.0 119.9 MB Active |
Dl:;,:’;‘ Photon services (mipsle) 1.0 :23.9MB ‘Active .
[ Photon services (ppcbe) | 1.0 20.8 MB Active
[[J¢Z 3 Photon services (shle) 1.0 ; 24,
Wl Photin agtyises xon
[[1¢% p Photon services development (ar

’%étl}}:tﬂl 1 %UnulutAll 1

@ ‘Name: Photon services (x86)
Topic: System/QNX Neutrino/Photon

This package contains the core Photon windowing system
components

1 Description (BEtail: 1 OTIam A CoMENts A SEatus /.

@,‘438 packages in:repository (1.4 GB) ' 1 0 free space|

Puc. 2.3. OkHo nporpammebl QNX Software Installer
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[TporpaMMe-UHCTAUIATOPY BCE PABHO, FAE HAXOAMTCA pernosura-
puil WIM OTHENbHBIA MaKeT — B CETH WIM Ha JIOKATIbHOM OBM.
Ha crpanuuke caitta QSS http://www.qnx.com/developer/community/
repositories.html conepxarcs CBeleHMsI O HEKOTOPBIX OOllenoCTyM-
HbIX perno3uTapusx ¢ mporpammamu aiss QNX Neutrino. s Toro
4yTOOBI 3a1aBaTh WHCTALIATOPY UH(OPMALMIO O HUX BPYYHYIO, MOX-
Ho B menio File Boi6pars anement Find Web Repositories. Mucranns-
Top 3arpy3ut ¢ cepsepa QSS uHpopMalLKio 06 U3BECTHBIX PENO3UTA-
pusix. Eciv 1UENKHYTb Ha MMEHU pEro3uTapus, TO WHCTAIATOP
CKayaeT C COOTBETCTBYIOLLETO cepBepa MHGMOPMALMIO O JOCTYITHBIX
nakerax. CaMblii comepxaTenbHbiii perosutapuit — QNX WWW
Repository. llleqkHeM Ha €ro HasBaHWUM. WHcTayuiaTop HayHeT cKa-
yuBaTth U3 MHTepHETa apXxuB, colAepXallui CBeNeHHS O [MaKeTax,
pasMelleHHbIX Ha cepBepe. s mpuMepa LieJKHEM Ha MMEHM MaKe-
ta AbiWord (x86) u Haxmem kHorky Install (puc. 2.4).
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File Edit  view  Bookmarks - Help

Install i # i i Refresh

rii |- Repositories: w I

i Address: @ http://download.gnx.com/contrib/repository62la

ReszItanes R 'él'backage Name
v B betal.BAK Hea=

X Core Software [0 A Abuse Demo (armle)

¥ [5) New Repositories D A Abuse Demo (mipsle) 1.0 56 MB New |
0? web Repository (http://pack D A Abuse Demo (ppcbe) 1.0. 51MB  New
1w &Bookmarks O A Abuse Demo (shle) 1.0 . 5.0 MB . New
@ [J A Abuse Demo (x88) 1.0 5.0MB  New
[y adplay (x86) 1.3  49.4 KB | New

D% Alien Wave (x56) 0.3.0 : 123 KB  New

'msdéct Al [y unselect all }

Name: AbiWord (x86)
El Topic: Home and Personal/Office Suites

This is a full featured word-like editor.

I 1 package selected ! {
S i i oSS SN S

—— —

Puc. 2.4. YcraHoska naketa AbiWord (x86)

Hanee ciaenyeM ykasaHUsIM MHcTauisitopa. CHavajla MHCTAJUIATOP Ha
BCSAKHIA CNTy4ail COOOLUUT, KaKue MakeTbl U KaKOro CyMMapHOTO pas-
Mepa OH CcoOOHUpaeTcsl yCTaHOBUTb, 3aTeM TIPEIUTOXUT TPUHATH/
OTKJIOHUTh YCJIOBUS JulleH3ui. HekoTopble nakeTsl MOryT Motpedo-

‘BaTb BBECTU JIMLIEH3UOHHBIA KJIOY. HOCKOIIbe NakeT CKadnBac€TCsA

u3 CerH, B 3aBUCUMOCTH OT Pa3MepoB MaKETOB MU CKOPOCTH BalIEro
KaHajla YCTAHOBKA MOXET 3aHsTh, CKAXEM TaK, pa3HOE KOJIMYECTBO
BpeMeHU. [locne oOKOHYaHUs MHCTAUIAUMU GIaXoK B CTPOKe
C Ha3BaHHWEM MakeTa Oymer cHAT, a cocTosiHue (Status) M3MeHUTCs
¢ New Ha Active.

Taxkum xe o6pa3oM yCTaHaBIMBAIOT OOHOBJIEHUS M MAaT4YU, pacnpo-
crpansieMble QSS. MHdopMaiusi o OCTyNMHBIX MaKeTax COAEPKUTCS
Ha ctpaHuyke http://www.qnx.com/developer/download/updates/.



FMABA 3

PABOTA B QNX NEUTRINO

TeM, KTo ewie He pabotan Hu B onHoi 13 UNIX-nogobHbix onepaiu-
OHHBIX CUCTEM, HEOOXOAMMO OYyIET OCBOMTbL HEKOTOpble HEC/I0XHBIE
neiicrsust. [Ltst Tex e, KTo 3HaeT, yto takoe Motif unn OpenLook,
HOBOTro OyIeT MaJlo.

Pa6orty B cpene QNX MOXHO paccMaTpuBaTh [0 HECKOJNIBKHUM acIeKTaMm:
O 3arpyska MHCTPYMEHTATbHONH CUCTEMBI,

O BXOJ MOJb30BATENST B CUCTEMY U BbIXOI U3 HEE,

O 3ameyaHus no pabore B QNX;

03 pabota B rpacduyeckoit cpene Photon microGUI.

3arpy3ka MHCTpYMEeHTanbHON CMCTEeMbl

IMocne BriIOueHUs nutaHus DBM, Ha KoTopoil MHCTANIMPOBAHA
OCPB QNX, MmynbTu3arpy3uuk npemiaraetr Boibpats OC, kotopyio
cledyeT 3arpy3uTh. BepHee, OH mnpelaraeT BbOpaTh pasies AMCKa,
C KOTOpPOro cjieayeT BbIMOMHATH 3arpy3ky. Ha Moeit maiiuHe mo
ymosyanuio rpy3utcsi QNX, 370 BbIISIUT Tak:

Press F1-F4 for select drive or select partition 1,2,3,4? 1

(Haxmute knaBuwy <F1>, <F2>, <F3> unu <F4> ans Buibopa guckosopa unu
Bbibepute pasgen 1, 2, 3 unu 4?7 1)

EnuHrua mocjie BONPOCUTENIbHOTO 3Haka — 3TO BapWaHT, Mpeiia-
raeMblii mo yMonuanuio. Cnenyer 3ameTutb, uto B QNX 06bi4HO Hc-
TOJIB3YeTCs 1Ba 3aTpy304HbIX 00pa3a: OCHOBHOI 00pa3 rnomeluaercs
B aii1 /.boot, a pe3epBHbIA — B ailsr /.altboot. 3arpy3ymK npen-
naraeT Haxarb KiaBuiny <Esc> uis 3arpy3ku pesepBHOro otpasa:
Hit Esc for .altboot
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Eciu HUYyero He HaXMMATh, TO 3arpyxXaTbcsl OyleT OCHOBHOI oOpa3.
3arem OyleT NpeLIOXEHO HaxaTb Kiasuuly <mpoben> st BBOAA
OMNUMIA 3arpy3Ku:

Press the space bar to input boot options

Ecaiy HUyero He HaxuMarb, 3arpy3ka MPOJOJIKUTCA B aBTOMAaTH-

YECKOM pPEXUME. B IIPOTUBHOM CJlydya€ Ha 3KpaHE MNOSBUTCS c000-
IHEHUE:

Fl1 Safe modes

FS Start a debug shell after mounting filesystems

F6 Be Verbose

F7 Mount read-only partitions read/write if possible

F8 Enable a previous package configuration

F9 Target output to debug device defined in startup code
F10 Force a partition install

F1l1 Enumerator disables

F12 Driver disables

Enter Continue boot process

Please select one or more options via functional keys.
Selection?
(<F1> — sarpyxarbca B "6esonacHom pexume";

<F5> — 3anycTUTb KOMaHAHblii UHTepnpeTaTop nocne NoAakoUYeHus daino-
BbIX CUCTEM;

<F6> — ycTaHOBUTb pexuM nogpobHoro BbiBOAA AUArHOCTUHECKUX coobuue-
HUiA;

<F7> — nonbitaTbCA NOAKAIOUUTL C BO3MOXHOCTbIO 3anucu pasgensl, JOCTyn-
Hble TONbKO AR YTeHus;

<F8> — BepHyTbCA K NpefbiayLLei KoHUrypaLuu NakeTos;

<F9> — BLIBOAUTb AUArHOCTMUECKYIO UHpOPMALMIO Ha YCTPOWCTBO, yKasaH-
Hoe B Moayne startup,

<F10> — cpasy NpucTynuTb K UHCTaNNIALUN CUCTEMBI,

<F11> — oTkniouuTb aBTOMaTUYECKOE pacno3HaBaHUe YCTPOUCTB;
<F12> — otkniouuTb ApaiiBepl,

<Enter> — npoaonXuTtb 3arpysky.

Buibepute, noxanyiicta, ogHy unu 6onee onuuwii, Haxae cooTeeTcTayloLLNE
hYHKLMOHANbHbIE KNABULLIU.

Bawu Bbi6op?)

2 3ak. 223
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Haxatue xnasuiuu <F1> mo3BossieT UCNONb30BaTh HECKOJbKO BapH-
AHTOB 3arpy3Kd CHCTEMBI C OTrPaHMYEHHOM (YHKUMOHAIBHOCTBIO.
Onuus <F10> uMeeT CMBIC] TOJILKO MpPH 3arpy3ke ¢ MHCTALIUHOH-
HOro KOMIAKT-IKCKa — ©6e3 3TOH OMuKMU MOXHO TMPOCTO 3arpy3uThb
cucteMy ¢ Toro xe Kommnakr-aucka. Onums <F11> mnossosser
OTKJIIOUMATH  aBTOOMpeNeeHue HEKOTOPbIX THUIIOB  YCTPOMCTB,
a <F12> — OTKJII0YUTb HEKOTOPbIE TUIIbI APAIBEPOB.

B xome 3arpy3ku BBINNOJHSIETCS psill CLEHAPUEB U 3alyCKalOTCsl pas-
JINYHBIE MTPOrpaMMbl — Mbl [TOTOBOPpHM 00 3TOM B IJ1aBe, MOCBALLEH-
HOM IOCTPOEHMUIO LIEJIEBBIX CUCTEM.

EcnM HyXHO, YTOObI TMpY 3aMycKe BbIIOJIHSUIMCH IOMOJHUTEIbHbIE
KOMAaH/IbI, 3T KOMaH/Ibl NTOMELLAIOT B CLUEHApUi /etc/rc.d/rc.local
(o ymonyaHuio oH He cyuectByer). Ha moeit paGoyeit craHuuw,
HanpyMep, M3 CleHapusi rc.local, 3alycKaercs Mpolecc inetd
("cynepcepsep” TCP/IP).

Mo 3aBeplueHUM 3arpy3Kd Ha 3KpaHe MOSIBISIETCA NMpUIalieHne BBe-
¢t peructpaurorHoe ums (login) u napone (password). Oto npuria-
HIEHUE MOXET ObITh KOMAHIHO-CTPOKOBBIM MM TPahUYECKUM.

BXOA nosb3oBaTend B CUCTEMY
1 BbIXO4 U3 Hee

Urtak, Bxol Moib30BaTes B CUCTEMY (a MpaBWIbHEE CKa3aTh, Peru-
CTpallusl TOJIb30BATENsl B CUCTEME) MOXET BbITOIHSTBCS BYMSI CIIO-
cobaMu: B KOMAHIHOI CTpOKe WM vepe3 rpaduyeckuit uHTepdeiic.
To, Kakoii croco® MpemIoXKUT CUCTEMA, 3aBUCUT OT TOro, YCTaHOB-
JIEH 1 COOTBETCTBYIOILMI JIaXOK MpU HACTPOMKE BHAEOaApaiBepa
npu nepsom crapre QNX mocie MHCTULISILMK (cm. 2a. 2). Ecau BbI
He ycraHoBWIM (axok (T. e. sanpetunn QNX aBromaruyecku 3a-
nyckaTb Photon), To B karajore /etc/system/config OyleT cosgaH
nycroil ¢aiin ¢ MMeHeM nophoton. Bo BpeMsi 3arpy3ku CHCTEMbl
CTApTOBbIE CKPMIITHI MPOCTO-HAMPOCTO MPOBEPSAIOT, CYLUECTBYET JIU
daits nophoton.

IMp1 KoMaHIHO-CTPOKOBOII perucTpalu, €cjii BBEAEHbl MPaBUIIb-
Hble MM ITOJIb30BATENs M Napoib (a MpU NMEPBOM BXOAE, KaK Bbl
MTOMHUTE, CYILECTBYET TOJIbKO ITOJIb30BaTE/ b root, HE HMEIOLIMI Ma-
poss), To cTapTyeT KoMaHIHbli uHTeprperatop shell. Bror uHTep-
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npetrarop HaswIBaloT éxodnbim (login shell). B HeM MoxHO 3anmyckarb
pasiMyHble KOMaHIbI, B TOM YMCJIE, MOXHO 3aIyCTUTb rpaduyeckyio
cpeny Photon koMaHmoit ph (Ip¥ 3TOM Mapojb BBOAUTb HE MOTpE-
oyeTcst).

Kcrarn, kakuM obpasom Photon onpenensieT, TpeboBaTh y Bac peru-
crpauuio uav Her? OueHb MPOCTO: OH MPOBEPSET 3HAYEHMUE Mepe-
MEHHOM OKPYXeHUs LOGNAME. Ec/ii Bbl 3aperMCTpUpOBATIUCH MOCPEa-
CTBOM login, TO NMepeMeHHass LOGNAME OyIEeT coAepXKaTh Ballle peru-
crpauvoHHoe umsi. Ecnin xe Photon ObL1 3amyllieH aBTOMaTU4YeCKH,
TO, pasyMeercs, 3HAYEHWE IepeMEHHOI LOGNAME e€lle He 3alaHo.
Orcroa BbITEKAET MHTEpeCHass BO3MOXHOCTb IUISI BCTPOEHHBIX CUC-
TeM ¢ rpaduyeckuM UHTepdeicoM — MOXHO 334aTh 3HA4YeHUe Iie-
PEMEHHON LOGNAME B CTapTOBbIX CLEHApUAX M cpasy 3amnyckarb
Photon oT uMeHu Kakoro-au6o Mnojb30BaTess.

,D,J'[ﬂ BbIXOJa U3 CUCTEMBI €CTh CICAYIOLIUE CrocoObl:

O B rpaduveckoit cpeme — BbIOpaTh 3jiemeHT Shutdown MeHIO
Launch (3anycrurcs yTuinuTa phshutdown);

O B login shell — BbINMOJHNUTE KOMaHNly logout WU exit;
O BBINOJHUTb KOMaHJy shutdown.

YTUIUTY shutdown MOXET MCIIOJb30BaTb TOJBKO CYIEPIIOJIb30BATENb
(nonb3oBaresib root). OHa nocbinaer curHat SIGPWR (Ceituac 6y-
JET OTKJIIOYEHO MUTAHWE) BCEM BBIMOJHSIOUMMCS MpoleccaM, le-
CATh CEKYHH OXWIaeT MX 3aBepllieHUs] U Tepe3arpyxaer CUCTEMY.
Eciu xoMaHne shutdown ykasath omnuuio -£ (T. e. fast — "OblcTpo"),
TO BpeMsl OXUIAHMSI OYyIEeT COKpPAILlEHO A0 OXHOW CEKYHIbI.

B03MOXHO HECKOAbKO BapUaHTOB TOBEAEHUS YTWIUTHI shutdown,
3a/1aBaeMbIX OITLIMEN -S:

J system — OCTAHOBUTb CUCTEMY UIsl BbIKJIIOYEHUS MUTAHUS;
J reboot — Iepe3arpy3uTh CUCTEMY;

O photon — 3aKphITh Ipaduyeckyio obosouky Photon u mpoposn-
XaTh paboTy B "4epHOM 3KpaHe";

O user — 3aKOHYMTH MOJb30BaTeIbcKUit ceanc. [Ipu 3ToM Ha 3Kpa-
He TMOSABUTCSA PErucTpallMOHHOE MpUITalleHUe JJIsi BXoda B CUC-
TEMY.

Ecnu cyuecrByer dailn /var/log/wtmp, TO YTUJIUTA shutdown [1POU3-
BEJET B HEM 3alKCh O CBOEi paboTe.
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YTwiuta phshutdown II0 CBO€if (PYHKUIMOHAJIBHOCTH aHaJlorhyHa
yTHINTE shutdown. OHa Toxe mocbinaer curHan SIGPWR Bcem BbI-
HOJHAIOLMMCS TpOLIeccaM, AEeCSITh CEKYHI OXMAAET UX 3aBEpLUEHUS
W Tiepe3arpyXaeT CHUCTEMY, ONHAKO BBIMOJHATL €€ UMEET MpPaBo JII0-
60i1 mosb3oBareb. YTOOBI 3aMPeTUTh UCMOJIB30BAHUE 3TOW YTUIMThI
BCceM I10JIb30BaTeNsIM, KPOME root, HEOOXOOMMO CO34ATh MYCTOM
¢aitn /usr/photon/config/phshutdown.restrict. Eciu cyuecrsyer
¢daitn /var/log/wtmp, TO YTUJIMTa phshutdown [POM3BENET B HEM
3aITMCh O CBOeit pabore.

HUTtak, phshutdown npeiaraeT BblOpaTb OAWMH U3 TpeX BapUAHTOB
JIEUCTBUI:

O szasepwuTh ceaHc Photon ¢ BEIXOIOM B KOMaHIHYIO CTPOKY;

O ocraHoButh cucteMmy. K coxanenuio, B QNX He peanu3oBaHO
ABTOMAaTUYECKOE BBIKIIOYEHME OJloKa MUTaHMsI, XOTs Bce HEoOXo-
IuMoe mist atoro uMeercs. [loaToMy rnociie MosiBieHUs: Ha IKpaHe
coobuienus o ToM, yto OC QNX 3aBepiuuna paboty, BaM Cileay-
€T, Kak B crapbie noopeie "noATX-oBble" BpeMeHa, HaXaTb KHOI-
Ky Power;

O nepe3arpy3uTb CUCTEMY.

3ameyaHus no pabore B QNX

PaGoraior B QNX n1ByMsi crnocobaMu: B KOMaHIHOH CTpOKE WU
B rpaduyeckoit obonouke. [Ipu pabore B rpacduke KOMaHaHast CTPO-
Ka BCe paBHO JOCTYIHA IMOCPEACTBOM MPOrpaMMbl MCEBAOTEPMUHAIA
pterm.

HHurepdeiic KoMaHIHONW CTPOKM MPENOCTABSIET NpOrpaMMa, MMe-
Hyemast "KomaHaHbIM MHTepriperaropoM”. B UNIX-nonobHbix cHc-
TEMax 3TO BeChbMa MOIIHOE CPEACTBO YMPABJIEHUSI CUCTEMOM, KOTO-
PBIM COBETYIO He npeHebperarts. OnucaHne HEKOTOPHIX METOLOB pa-
6otel B Korn Shell (ocHoBHOM uHTepnperatope QNX) comepXxurcs
Ban 11

ITockonbky rpaduyeckas o06osoyka [ajeko He BCETda [JOCTyIHa
(npu ynaneHHo# pa6oTe, HEXBATKE PECYPCOB W T. M.), aIMUHHUCTpa-
TOpPY HEOOXOOUMO yMeTh IMOJIb30BaThesl penakTopoM vi. He moxa-
JleiiTe HEMHOrO BpPEMEHW — WMHOrAA 3TO eJIWHCTBEHHBIN NOCTYIHBIH
WHCTPYMEHT 1Sl peAaKTUPOBaHUS (aitioB KOHGPUTYPALIMH.
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Penakrop vi 3amyckaercsi OYeHb NPOCTO: vi smma_gasina. Eciau dain
C UMEHEM smax_gasima HE CYLIECTBYET, TO OH Oyner cosnaH. Penakrop
MOXET HaXOAMThCS B OMHOM U3 OBYX PEXHMMOB: B peXUME BBOIA WU

B KOMAaHIHOM pPEXHME. Ilocne 3aMyckKka pelakrop HaxoOUTCA B KO-

MaHgHOM pexuMe. [lepexon U3 KOMaHIHOTO pexXuMa B peXUM BBOIA
ocyliecTBiIsiercss HaxarueMm kiasuwu <I> (input) mnmm <A> (add).
IMocne Haxartusi wiaBuiud <I> TekcT OyneT BBOAUTBLCS C TEKYILEH
MO3ULIMK Kypcopa, a mocjie Haxartusi kiasuumim <A> TekcT Oyner
BBOIMTBCSI CO ClEIyIOLIEN MO3MLMKM Tocie Kypcopa. Bosspar B Ko-
MaHIHBII PEXUM OCYLIECTBIsIeTCsl HaxaTueM Knauiuu <Esc>.

OcBoeHue paboThl B PENAKTOPE vi CBOAMTCS K 3alIOMUHAHHMIO KO-
mana. Hamo ckasarbh, YTO BO3MOXHOCTEH y vi IOCTaTOYHO MHOrO.
Eciii BBl XOTUTE XOPOILIO MU3YYUTh 3TOT PENAKTOP, TO MOXETe MPOvM-
TATh COOTBETCTBYIOLIYIO JIMTEPATYpy. A [UISi BBIMOJHEHUA 6a30BbIX
onepalMii  UCMOJB3YIOT JHMIUb HECKOJIbKO KOMaHI, MPUBEJEHHBIX
B Tabu. 3.1.

Ta6nuya 3.1. OCHOBHble KOMaHAbl peflakTopa vi

KomaHpa HasHnaueHne

i MepeiiTu B pexum BBOAA (insert)

a Mepeiitu B pexxum eeoaa (add)

Yy Ckonuposartb TekyLLyto CTpoky B 6ydep

{n}lyy CKkonupoBsatb n CTPOK, HauMHas ¢ Tekyliei, B 6ycep
dad Ypnanutb Tekylyto cTpoKy B 6ycep

{n}dd Ypanuth ncTpok, HauuHas ¢ Tekyllei, B 6ycbep

P Bcrasute cogepxumoe bydepa

x Ypanutb TeKyLuiA cumBon

G MNepeiiTu B KOHew, chaiina

{n}c MepeiiT Ha CTPOKY C HOMEPOM n

/mabnon Mouck wabnoHa waGnon
n MoBTOpPUTL MOUCK

w CoxpaHuTb UsMeHeHus
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Ta6nuya 3.1 (okoH4aHue)

Komanpa Hasnauenne

sw gasn CoxpaHuTb UsMeHeHUs B aitne gasin ("CoxpaHuTb Kak...")
:q Bbixoa

:q! Bbixop, 6€3 coxpaHeHUs U3MeHeHMi

Tak 4To HUYETO CIIOXHOTO WJIM CTPAILHOIO B PabOTe C PENaKTOPOM vi
Het. [To npasne ckazats, B QNX ucrnosnb3yercsi He vi, a €ro MOLEPHU-
3MpOBaHHas BepCcHsl elvis;, vi — MPOCTO CMMBOJIMYECKAS] CCbUIKA Ha
Hero (4TO TaKOe CHUMBOJIMYECKAash CChUIKAa, Mbl 0OCyouM B a1. 4).
MHorue nporpaMMUCTbl M aIMUHMCTPATOPbI MPEANOYUTAIOT APYroi
KIoH vi — Vi IMprovement (vim). O1HO M3 JOCTOMHCTB vim — IO~
JEpXKKa BbIIEJIEHUS CUHTAKCHCA UISl Pa3HbIX SI3bIKOB ITPOrpaMMHUpoBa-
HUA (IS 3TOro B KOMaHAHOM PEXHUME BBEIUTE :syntax on).

Ilpu pabore B KOMaHIHOI CTPOKE BaXHYIO POJIb UTPAIOT TaK Ha3bl-
BaeMbIe nepemerHble cucmemHozo okpyxycenus. CIMCOK 3TUX NEepeEMEH-
HbIX (Ta6:1. 3.2) MOXHO MOJIYyYUTb C MOMOLLBIO KOMaH/bI set.

Tabnuya 3.2. [lepemeHHble CUCTEMHOIO OKPYXEHUA

WAma nepemeHHonn  YTo o3HauvaeT nepeMeHHas

HOME [omaluHuli katanor nonb3osaTens

PATH MepeyeHb KaTanoroB AnA MOUCKa 3anycKaeMblX
nporpamMm

LD_LIBRARY PATH [MepeyeHb KkatanoroB Ans noucka AUHAMUYECKUX
6ubnuotek

IFS BHyTpeHHUiA paspenuTens nonei

LOGNAME Mma nonbaosatens

PWD Mmsa Tekylero kartanora

Psl Bug nepsuyHoro npurnawieHus

PS2 Bua BropuuHoro npurnaweHus (ans Beoja Heaa-
KOHUYEHHOUN KoMaHZbl)

UID WpeHtucbukatop nonb3osarens

TZ BpemeHHoiA nosic

Koga 3aBepLueHus nocnegHeil BbINONTHEHHON KOMaHAbI
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W3MeHsSTh 3HAa4YeHUsi nepeMeHHbix B HHTeprperatrope Korn Shell
OYEHb MPOCTO — HANO BHINOIHWTH NIPUCBaUBaAHME!

MA_TIEPEMEHHOV=3HayeHue nepeMeHHOM

.OpHako NMPUCBOEHHOE TaKUM 06pa30M 3HAa4YCHHUE GyIleT UMETH CMBICJI

TOJBKO B JaHHOI pabGotatouieit obonouke. s Toro 4roObl mnepe-
MEHHas pacrnpocTpaHslack Ha BCce 3aMyLIEHHbIE MPOLIECChI, UCIOJb-
3YIOT TaKyl0 KOMaHAy:
export MM IIEPEMEHHOM

MoxHo 3KCOOPTHUPOBATh MNEPEMEHHYIO HEMOCPEACTBEHHO MPU CO3-
JaHUU:

export JMA_IEPEMEHHOM=3HaYyeHue NepeMeHHON

IMocMoTpeTh 3HAYEHKME OQHOU U3 TepeMeHHBIX (UTOObI He BBIBOAMTH
BEChb CIIUCOK) MOXHO TaKOil KOMaHIOiA:

echo $yMq_IIEPEMEHHOM

IMpu 3anycke B KayecTBe BXoaHOI oGonouku (login shell) komaHx-
Hblil uHTepnpeTatop Korn Shell BeinonHseT KoMaHabl, conepxaliue-
csl B (paite /etc/profile, 3aTeM KOMaH/bl, COAepXKalluecs B ¢aie
$SHOME/ .profile (pasyMeercsi, eciu 3TU (aiyibl CyLUECTBYIOT M JOC-
TYNHBI 111 yTeHust). st Toro ytobbl MpU BXOAE B CUCTEMY aBTOMa-
THYECKH YCTAHABIMBAINCh HEOOXONMMbIE MEPEMEHHBIE, KaK BBl yXe
JIOTAfAUCh, CIENYeT OTKOppeKTupoBaTh (aii .profile, Haxons-
LMiicsl B BalleM AoMaluHeM Karajiore. [lissi 3TOro MoXHO, Harpumep,
BOCIIOJIb30BaThCsl PeJaKTOpoM vi ©.

Ecnu BBl MUILIETE MPOrpaMMBI, TO, MOXaNyid, Jydlle BOCIMOJb30BaTh-
cs1 pesakropoM vim (Vi Improvement) — OH MOAIEPXHUBAET BblAE/IE-
HUE CUHTaKcKca JUisl PasIMYHbIX SI3bIKOB MMPOrpaMMHUPOBAHUSL.

Paborta B rpachuueckoim cpepe
Photon microGUI

Wrak, Bbl BOLUIM B CUCTEMY uYepe3 phlogin WJIM 3aIyCTUJIM KOMaHIY
ph, Boiils yepe3 login. Bbl okasbiBaeTech B paboyeM IPOCTPAHCTBE
(workspace) rpaduyeckoii o6onouku Photon. Kak paborarb B rpa-
¢duyeckoit 060j104Ke, HHTYUTUBHO MoHATHO. CHU3Y HaxoauTcs mna-
HeJIb 3a1a4, B JIEBOi ee yacTu Haxomutcsi KHonka Launch. Tlpu Ha-
xaTuu kHornku Launch mosiBisieTcss MEHIO, MO3BOJISAIONIEE BbI3bIBATDH
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pasnuyHbIe MPHKIANHbIE NporpaMMbl. B npaBoii yacti sKkpaHa Haxo-
MUTCS MEHIO GhICTporo 3anycka npuioxeHuii — Shelf. Cnenyer 06-
paTuTh BHUMAHMWE Ha CJIEAYIOLLUE MPOrpaMMBbl:

O Photon Terminal (pterm) — WITAaTHBIA MCEBAOTEPMUHAN, MO3BO-
JAoLUi padoTaTh ¢ UHCTPYMEHTAMU KOMAHIHOM CTPOKU (B TOM
yKciie, C HALUKUM CTapblM 3HAKOMBIM Vi);

O Helpviewer — mporpaMMa IOCTyNna K IUTAaTHOH 3JEKTPOHHOM [O-
kymeHTaimu. Hamgo ckasarb, yto B coctaBe QNX mnocrasisieTcs
JIOCTaTOYHO OOUIMPHAS U MOAPOOHAs JOKyMEHTaLus;

O Photon File Manager (pfm) — wTaTHbIi aitIoBbIl MeHEIXEDP.
Hns mobuteneit Norton Commander ecTb NpoayKT "TpeThero"
npousBoautesi mge (MiShell QNX Commander) — aHajor
Midnight Commander mrs Linux.

CrouT cKaszaTh napy CJOB TMpo KOH(pUrypupoBaHue ¢aiiloBOro
MeHemxepa pfm. YroObl 3anath 11 dhaitoBOoro MeHeIKepa HEKOTO-
pble HACTPOMKM (Harmpumep, 3ampaliuBaTh WJIK HET MOATBEPXIEHUE
MpU ynaneHuu cdaiina) cienyer BoiOparh 3ineMeHT Preferences MeHio
Edit — orkpoeTcsi cooTBeTcTBYIOlIEEe OKHO (puc. 3.1).

Filelist Options: {'] Hide ‘dot: Files
{JFolders First

~* Filelist Font: [As] TextFontos
Hotlist Font: TextFont0s

KeyFind Timeout: 111500 __|msec

- Capy/Move - Overwrite: X Prompt Always
_, at ; {1 Do not Prompt
Copy/Move - Symlinks: X Prompt Always
{1 copyMove Symlink(s)
{] copy/Move File(s)

Delete - Single file: [X] Prompt Always
T Prompt if lacking write permission
[J Do not Prompt

Dsl'_ete : Multlﬁle files: [X] Prompt Always

individuat Fites: ] Prompt Always
Prompt if lacking write permission
[J Do not Prompt

{1 Do not Prompt
=

Puc. 3.1. OkHo Preferences
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OOGBLIYHO 51 CHUMAIO TepBblid cBepXy GUIAXOK, MPEANUCHIBAIOILINN
GbaitIoBOMy MeHeIXepy He MoKasbIBaTh (Gaiiibl, MMsI KOTOPBIX Ha4Yu-
Haercsi ¢ TOYKHM, U YCTAHABJIMBAIO BTOPOW cBepXy (uIaxok, Mpenrnu-
ChIBAIOILMII CHAyajla BBIBOAUTH CMMCOK KaTaJoroB, a 3aTeéM CITMCOK

daitnos.

BcrioMHUM, yTO JIIOGOM MPMIMYHBIA (aiIoBbIi MEHeIKep yMeEeT
YTO-TO feNaTh NpU IBOMHOM lued4Ke HAa uMeHM daiina. Eciu sTo
"yro-TO" (Ha3oBeM ero "o6paboTYMKOM MO YMOJIYAHUIO") HAM He
MONXOMUT, TO HA UMEHM (ailia MOXHO LIEJIKHYTh NpaBoi KHOMKOM
MBIILY U B TTOSIBUBILEMCS] MEHIO BbIOPATh TOAXONSILMMA JIEMEHT (M-
taiite — "oOpaboryuk"). DaiioBblit MeHeIXep pEfm TMO3BONAET U3-
MeHsATb OOpabOTUMKM, COOTBETCTBylolIMe diemeHTaM MeHio Open,
View u Edit. O6pa6orunk Open siBisieTcsi 0OpabOTYMKOM MO yMOJ-
YAHHMIO, T.e. BBI3bIBAETCS [BOIHBIM ILUENYKOM Ha MMEHH (aiina.
WTaK, 1isi HACTPOIKM 06pabOTUNMKOB BbbepeM IEMEHT Associations
menio Edit — oTkpoeTcst cooTBeTCTByOIlEe OKHO (pHc. 3.2).

List of File Type Associations -

Pattern

:pterm -z coreinfo @

| ~*jpgl*ipeg|*pv |
~* html|*htm voyager -u file:/$ PWC voyager -u file//$PWL

Puc. 3.2. OkHo Associate

OKHO accolualMii TpeacTaBiaser coboii Tabnauuy, B KOTOPOH MWis
GbailioB ¢ pa3TMYHBIMM PACIIMPEHUSIMU  33[AK0TCSA  TIPOrpaMMBl-
06pa6oTunku. s 106aBIEeHUS HOBbIX aCCOLMALMI HOKMEM KHOTIKY
Add. B oTKpbiBLIEMCSI OKHE 3arojJIHUM COOTBETCTBYIOLLME MOJIA.
Eciu HYXHO YCTaHOBUTb OJMHAKOBble OOpabOTYMKU I ¢daitnos
C pasHbIMM pacuIMpeHHsiMM, To B mone Pattern (1L1a610H) MOXHO
[epeYncInTh 1A6NoHbl UMeH 4epe3 Jornyeckoe "M (3HaK KOHbBb-
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oukuuu — "|"). W, Oynbre n06e3Hbl, He 3a0biBaiiTe HAXUMAaThb
KkHonKy Done (yX oYeHb YacTO IMOJIb30BaTeNIM 3a0BIBAIOT 3TO [EJIATh).

Cnenyolluii 31eMeHT rpaduyeckoit 000J0YKH, KOTOPBIH MOXHO
KOHGUTypUpOBaTh, — 3TO Wworkspace-MeHI0. DTO TO caMoe MEHIO,
KOTOpOE TMOSIBJSETCS MpPH ILeTYKe MpaBod KHOMKON MBIILK B pabo-
YeM MPOCTPaHCTBe 3KpaHa. [jsi ero KoHPUIypupoOBaHUST UCTTIONb3Yi-
T€ YTUIUTY phmenu.

Ectb BecbMa mone3Hbiit ¢aii $HOME/ .ph/phapps — 3TO KOMaHAHbIN
dait, B KOTOPOM MOXHO TNEpeYUCIUTb MPUIOXKEHUS, KOTOpbIE
Photon pnomxeH 3amyckaTh aBTOMAaTMYeCKW MpU CBOEH 3arpyske.
S TakuM o6pa3oM 3amyckar MporpamMmy YTeHUst MOYThl U MPOrpaM-
My Ui oOMeHa coollieHUusIMU ¢ Apy3bsiMu ueped MHTepHer. (Daiin

phapps JOKEH UMETb aTpuOyT "MCMOTHSIeMbINH" UTS Baaeblia.

YACTDL I

OCHOBDbI
AOMUHUCTPUPOBAHUA QNX

Masa 4. ®annbl u Katanorn
Mmasa 5. lMpoueccokl U NOTOKU

Mnasa 6. PasrpaHuyeHve fgocTtyna K AaHHbIM
B OC QNX

MnaBa 7. YnpaeneHue pecypcamu 3BM
B OC QNX

Nasa 8. CeTteBas noacuctema QNX

Mnasa 9. padmueckuit uHTepcenc
nonb3osaTtensa Photon nGUI

Maga 10. Meyats B OC QNX

Mnasa 11. KomaHQHbLIW MHTEpNpeTaTop



MABA 4

MDANNDbI U KATANIOMN

Bce aHHBle B OMEPALMOHHON CHCTEME XPaHsTCs B BUIE (ailyos.
OnHo# U3 BaxHemux dyHKuuit moboit OC siBsieTcss CrocoOHOCTD
MaHUIYJIMPOBaTh GaiinamMy, pasMelEeHHbIMW Ha PasIMYHBbIX GU3M-
YecKMX HOCHTENsIX (MArHUTHBIX Auckax, Mukpocxemax IM3Y u 1. m.).
B 370if m1aBe MbI PACCMOTPUM:

O Ttuns daitnos, nomaepxusaemsie B QNX;
O pasrpaHUYeHHUe JOCTyna K daitaam,

0O ¢aitnosyio cucteMmy QNX4;

O MoHTHpoBaHUE (PallIOBBIX CHCTEM;

3 nuarHocTuky ¢GaitjioBoil CHCTEMBI.

Tunbl chaitnos

®aitn — sT0 Habop 6aifTOB, UMEIOLIMIT OOLME aTPUOYTBL:
O uwms ¢aiina;
O uneHTMdUKATOp BIafebld U UIEHTU(PHUKATOP IPYIIIBL;

0 arpubyTsl goctynma (MIsi Bianenbua, LT YWIEHOB IPYNNbl W IUIS
OCTAJIbHBIX MOJIb30BaTENEN);

O MeTKM BpeMeHM (BpeMs cosiaHus ¢aiiia, Bpems mocielHeldl Mo-
nuduKauuu Gaiina, Bpems MocjieqHero Aoctyna K ¢aiiny, Bpems
nocxenHei 3amnucu B daitn);

O tun daitna;
3 cyeTYMK CCBUIOK;
O npyrue aTpubyThbI.
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HNms daitna ¢ nobGaBieHMEM cNUCKA pasmeleHHBIX CUMBOJOM /"
VMIMEH BJIOXEHHBIX KaTaJIoroB, coAepxailtux daiti (HaunHast ¢ KopHe-
BOTO Karajora), Has3bIBAETCSI MOAHLIM WIIW HYmMesviM uUMeHeM (paiina.
Hanpumep, /usr/photon/bin/slideviewer. 3mech ¢aiin ¢ UMeHEM
slideviewer MMEET NYTbh /usr/photon/bin.

QNX obecrnieynBaeT NoAAEPXKKY CJAEAYIOIMX TUITOB (aiiioB:
oObruHble (regular) daiinsr;

KaTaJiory;

XECTKHUE CChIJIKH;

CHMBOJIMYECKUE CCBUIKH;

MMeHOBaHHbIe nporpaMMHbie kaHanbl (FIFO);
6J10K-OpUEHTHPOBaHHBIE ClielaibHble (aiiibl;
6aiiT-opreHTUPOBAHHBIE CrielabHble haiiIbl;

UMeHOBaHHbIE crienuanbHbie yerporcTsa (Named Special Device).

Qaaogoaogoaa

myfile l

Filetype: ASCII text
Size: 36
Last Modified: Tuesday September:16, 2003
Location: /home -
Syinbolic Link:

Oowner: {ruot i
W MBI |

Group:: [root .

Permissions Access Mode
ﬁ Read Write Exec
User O [ set user 1D
% Group 0 [ set Group ID
@ other o o

Puc. 4.1. OkHo File Information
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Paciupennyio uHdopmauuio o ¢airax MOXHO MOCMOTPETb, Ha-
NpUMep, BHINOJHUB KOMaHay 1s -1. [Ipu 3TOM caMblil mepBblii CUM-
BOJI CTPOKHM, COOTBETCTBYIOILEH Kaxinomy ¢aiiny, oboszHavaer TuI
daitna. J1a npocMoTpa Toi Xe MHpopMauuu B (ailoBOM MEHen-

"Kepe HYXHO IIEJKHYTb MpaBoil KHOMKO# MbIIUM Ha UMEHH daitna u

BbIOpaTh 3neMeHT Inspect B mosiBuBLUEMCs MeHI0. OTKpoercs Aua-
JIOrOBOE OKHO, MOKa3aHHoe Ha puc. 4.1.

DTO OKHO MO3BOJISIET U3MEHATH HEKOTOPbIE aTPUOYTHI.

O6biuHbIe hainbl

@aitn 3TOro THMA — [MOC/IEIOBATEbHOCTh 0aWTOB, HE HMEIOLLAs
(c Touku 3peHuss QNX) npenornpeeseHHON CTPYKTypbl. 38 HHTeEp-
NPETaLHNIo CONEPXKUMOro OObIYHBIX (PailOB OTBEYAIOT KOHKPETHBIE
NPUIOXEHUs. B croxuslueiics MNpakTUKe NpPUIOXEHHE "y3Haer"
cBOi1 aiiI MO paclIMPeHMIo ero MMeHH (T. €. TI0 YacTU UMeHH daii-
na, uaywei nocie touku). Hanpumep: myfile.c — 3TO WCXONHBIH
TeKCT MporpaMmsbl Ha a3bike C, myfile.pdf — 3TO JOKYMEHT B Gop-
mate PDF (Portable Document Format) ¢bupmbl Adobe. B orinune
OT ornepalMoHHBIX cucTeM cemeiictBa Windows, QNX y3Haer Mc-
nosHsieMble Gaiiibl He M0 PacluMpeHUIo (Bpole exe), a MO CMELM-
abHoMy aTpuOyty. i Toro 4To6bl MU IBOMHOM LIET4YKE MbILIbIO
Ha uMeHU ¢aiina B okHe ¢aitoBoro MeHemkepa Photon (pfm) aB-
TOMATHYECKU 3aMyCKATOCh HYXXHOE MpuioXeHue, Heobxoaumo noba-
BHUTb COOTBETCTBYIOLIYIO acCOLMALUIO (cM. 2. ).

( Mpumeuanne }

Mpu BbINOAHEHWUN KOMaHAbl 1s -1 0BbluHbIA (ann GyaeT oGosHadeH
CUMBONOM -.

Karanoru

Katajor — 3T0, 10 CyTH Jejia, oObluHble (haijibl, MMEIOLIME OMNpe-
neneHHylo cTpykTypy. Karanor npencrasiser coboit Habop 3anucent
omnpeaeneHHoro ¢bopMata, Ha3biBAEMbIX 21eMEHMamMu Kamano2a. [ep-
BbIM DJIEMEHTOM Karajora Bcerja sBsieTcs 3anuch o ¢aiiie ¢ ume-
HeM ".". DTOT 3JIeMEHT SBJsIieTcs] CChUIKOM "Ha caMoro cebs”, yKasbl-
Basi Ha COOTBETCTBYIOILLYIO camMoMy cebe 3anucbhb B POAMTEIBCKOM
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Katajiore. BTopbiM 3J€MEHTOM Karajora Bcerga sBJSIETCSI 3alMCh
o daitne ¢ uMeHeM ". .". DTOT 3JeMEHT ccblUlaeTcs Ha PONUTEbCKUIA
KaTajor, ykaspiBasi Ha €ro nepBbld 3jeMeHT. TakuM obpasoM, mep-
BBIE JIBa JIEMEHTA KaTajiora BCeraa CYIIECTBYIOT U UMEIOT M3BECTHOE
comepxumoe. Ecnu karaior siBisieTcss KOPHEBBIM JUISI JaHHOTo (u-
3UYECKOro pasiena, To oda 3TU 3JEMEHTA CChIIAalTCsl Ha coOCTBEH-
HbIIl KaTaJior.

( Mpumevyanue }

Ha Bcakui cnyya’k HanoMHIO, YTO LWTaTHble CpeAcTBa NpocMoTpa
arnoBoi cUCTEMBLI MO ymMonyaHuio He oTobpaxatoT dannbl (a kaTa-
NOT, KaK Mbl Y)X€ BbIACHUINW, 3TO NPOCTO Tun dainna), UMeHa KoTopbixX
HaunHalTCA € Touku (.). Takue dannbl Ha3biBAIOT "CKPbITLIMU' W
06bIYHO B HUX COAEPXKUTCH CUCTEMHAA U KOHGUrypauuoHHas nHdpop-
Mauusa, a "cnpsiTaHbl" OHW ANS NOBLIWEHUS "AypakoycToWumsoCTU"
onepayuoHHOW CUCTEMbI.

Kaxnpiit aneMeHT Katanora cBsI3biBaeT MMsl HeKoToporo daiina co
ciayxe6Hoit uHbopMauuer 0 HeM, BKIIOYAIOUICH CCBUIKY Ha MECTO
¢usnyeckoro xpaHeHusi JaHHbIX. CoIepXHUMoOe 3JIEeMEHTa Karajiora
MOXHO IPeNCTaBUTh TaK:

O 16 6aiiT wis uMeHu ¢aina;
O pasmep ¢aiina;

O uHdopmanuss o GU3UYECKOM pa3MellleHUU colepXumoro daiiaa
Ha JHUCKE;

METKU BpeMeHHU;

aTpuOyTHI 1OCTYNA;

CYETYMK CCbUIOK Ha pu3nyecKue JaHHbIE,
AN ¢aiina;

Qaagoaa

craryc ("3aKpbIT" WIM "OTKPHIT").

Bbl, KOHEYUHO Xe, 3aMETWIH, YTO IS UMeHHU (aiiia B aneMeHTe Ka-
Tajora oTBeleHo Bcero 16 Gaiir. Yto Xe menartb, ecid Tpedyercs
3anarb Wis ¢aina Gonee miMHHoe uMa? B daitnoBoit cucreme QNX
(0 KOTOpOif MBI elle NMOroBOpUM) ecTb CIYXXeOHbIM ailsl /.inodes
(Information Nodes — "uHpoOpMaunoOHHbIE Y31bl", 3TH "y3ibl" —
JaTbHUE POACTBEHHMKU MHAEKCHbIX y3noB UNIX). Ecau mivHa nme-
HM Kakoro-HuOyap daina npeBbicuT 16 cumBojioB (T. €. 16 Gaiir),
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1o B (paiine /.inodes OyneT cos3naHa 3anuch Ui 9Toro ¢aina, B Ko-
TOpyl0 TepeMecTuTcsi Bcs uHpopMauusi o daiyie, KpoMe MMEHH.
B sjeMeHTe Karajgora, oTHocsiieMcss K JaHHOMY @aiiyly, ocTaHyTcs
vMs aiia (Terepb €ro JUIMHA MOXeT ocTvrarb 48 CMMBOJIOB) W,

‘pasyMeercs, ccblIKa Ha 3anuch B ailjie /.inodes.

C WMpoKUM pacrpocTpaHeHuem Iuiargopmsl Java 2 Micro Edition
(Sun Microsystems) BO3HMKJIA HEOOXOAMMOCTb TOANEPXKM BO
BCTpaMBaeMbIX CUCTEMAX ellie Gojiee UTMHHBIX MMEH ¢aiiios. Paspa-
6orunkn QSS mobasuiau B Bepcuu 6.2.1 o4eHb MpocToe peuleHue:
"muiHasn" 4acTb UMeH ¢ailios nomelnaercst B Gaii . longfilenames,
aHAJIOTMYHBIA Galiy .inodes. DTO MO3BOJIAET 33alaBaTb UMEHA, CO-
crosiiuue U3 505 cumsosioB. Eciau ¢aiyioBylo cucteMy ¢ TakMMU
UTMHHIOIMMH MMeHamMu cMmoHTHpoBath B Bepcuu QNX Neutrino,
KOTOpast ellle He 3Hala O CyLECTBOBAHMU MOJOOHBIX UMEH, TO "ype-
3aHue" GyIeT BLIMTONHATbCS TeM Xe crocobom, kakum DOS ypesaer
IUTMHHBIE UMeHa Windows.

& Npumeuanne }

Mpw BLINONHEHUM KOMaHAbI 1s -1 kaTanor 6yaeT o6o3HaveH CUMBO-
nom d.

JKecTkune ccbiiku

XopolLo, Hy a ecli ISl OXHUX M TeX e (pU3nYecKUX IaHHBIX (aiina
co31aTh elle ofuMH aeMeHT Karaitora? [a xors moxuHy! Takue no-
MOJIHUTEIbHbIE DJMEMEHThl Kartajgora (T. €. MMEHa) Ha3blBalOT Jcecm-
kumu ccoukamu (MM "Xectkumu cBsizsiMu”). Tlpy co3naHum KecTKon
CCbUIKM, BO-MeEpBbIX, WHpopMauus o ¢GU3MYECKOM pasMeleHUH
JAHHBIX BbIHOCUTCSI B Qailll /.inodes, BO-BTOPbIX, CYETYMK CChLIOK
(atpubyT daitna) ysennuusaercst Ha enuHuuy. [pu yraneHuu onHoi
U3 XKECTKUX CCBUIOK peajibHO OyleT yAale€H TOJIbKO COOTBETCTBYIO-
WM 3eMEHT KaTalora, a CYeTYMK CChUIOK Ha inode-3anuce Oyaer
yMeHblleH Ha eauHuly. Kak TonbKO CYETYMK JOCTMIHET 3HAYeHUs
"Hoip", U inode-3anuch, U GpusMYecKue JaHHbE daina OyayT yHUY-
ToxeHbl. CrpaBeIMBOCTH paiy 3aMETUM, YTO ISl YHUUTOXEHMS
daitna ectpb eule oaHO obs3aTENbHOE YC/oBME — CTaTyc (aiina 10~
XeH UMETb 3HaYeHHe "3aKphiIT".
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MnaBa 4. @avins u katanoru 51

Bbl MoXeTe CIpOCUTh, yaaisercs Ju inode-3amuch, €clid CYETYMK
CTaJl paBeH eIUHMIE WU €CU [UTMHA UMEHHU (aiijla yMEHbLIUIACH,
ckaxeM, no necarn cumbonoB? Her, He ynmansercsa. CoszmaHHas
inode-3anuch coxpaHsieTcs, MoKa cyllecTByeT dait.

K MNpumevanne }

Henb3s co3paBaTtb XECTKME CBA3W ANA Katanoros, KPOME yXe cyuie-

"on " "
mw-...

cTByIOLMUX — ".

K Mpumeyanue }

MNpu BbINONMHEHWN KOManabl 1ls -1 XecTkad ccbinka obosHauvaeTcs
Tak xe, Kak chaiin, Ha KOTOpbIA OHa CCbINlAeTCcs, Npu 3TOM CUYETYUK
ccbifok ByaeT umeTb 3HaueHue Gonbwe 1.

CumMBoONuueckKune cCbiyiku

Eule onyH BecbMa Mose3Hblit TUN (aAlIOB — cumeoauveckue ccblaku
(8 UNIX-cucreMax ux OObIYHO HAa3bIBAIOT "MSITKUMHU'" CChUIKAMHU).
DTo, MO CYTH [eja, TEKCTOBbIM ¢aili, coaepXalluil UMs Lpyroro
¢daiina UIM Karajgora, K KOTOPOMY MepeHaNnpasIsioTcsl BCE 3aMpoCchl
BBOJIa/BbIBOAA.

Y CHMBOJIMYECKOM CCBIJIKM €CTh Ba)XXHO€ NTOCTOMHCTBO — OHA MOXET
yKa3biBaTh Ha ¢ailj WIK KaTajaor, HaXosluniicss Ha apyrom ¢usunye-
CKOM HocuTelle (HarmpHuMep, B IPYroM pasieiie AMCcKa WIM Ha Ipyrom
y3JI€ CETH).

Bo3MoXHOCTB CO3JaHUA CHUMBOJIHUYECKHUX CCbUIOK VIl KaTaJoros
CO3Ja€T OIACHOCTb 0eCKOHEYHBIX LMKIOB. HO3TOMy YHUCJIo nepe-
XOOOB MO CHMMBOJIMYECKHUM CCbUIKAaM OrpaHUYE€HO 3HAYEHUEM INEpe-
MEHHO SYMLOOP_MAX, OfpeJeleHHbIM B 3arojioBoYyHOM daiine
<limits.h>.

l MNpumeyvanne }

Mpu BbINONHEHUM KOMaHAL!I 18 -1 CUMBONUYECKasi ccblnka o6o3Hava-
€TCS CMMBONOM 1, npu 3TOM K UMeHn daiina pobasnserca crpenka
C UMeHeM Toro daiina, Ha KOTOpbl caenaHa ccbinka.

MmeHoBaHHble nporpammHble KaHanbi (FIFO)

UmeHoBaHHble nporpaMMHbie KaHaibl (FIFO) npenHazHaueHbl s
OpraHu3alyy B3aUMOIEHCTBUSI MeXIy ABYMsI uid Oojee npolecca-
MU: OIMH TpoliecCc MUIUET B MPOrpaMMHBbIIl KaHal, APYroi YUTAET U3
MporpaMMHOro KaHana.

CkaxeM mnpsimo, FIFO — panexko He camblit GbICTpBIA crtocod MexX-
3agayHoro B3amMoneiictBusi. Ho OH He JMIIEH IOCTOMHCTB: BO-
nepBbIX, TaHHBIe, 3anmucaHHble B FIFO, coxpaHsiioTes npu oTkioye-
HUM TIMTaHUs, BO-BTOPBIX, B3aMMOIEHCTBYIOLUME I[IPOLIECCH HE
JOJDKHBI TlepelaBaTh APYT OPYry HUKAaKUe NEeCKPUNTOPbI WM WIAEH-
TUPUKATOPBI (HO UM IOMXHO GbiTh M3BecTHO UMsl FIFO-daiina).

( NMpumeyvanne }

Mpw BbiNonHeHUN komauabl 18 -1 FIFO-cbann 6yaeTt o603HayveH cum-
BOMOM £.

bnok-opueHTMpoBaHHbIe
cneyunanbHble cpaiinbl

baok-opuenmupogannsie cneyuanvhoie hatinbi (O4EHb 4ACTO UX Ha3bl-
BalOT "OJOYHBIMHU ycTpoicTBaMu") — baiijibl, NpeaHa3HaYeHHbIE LIS
TOro, YTOOBbI CKPBITh OT IMPHIOXEHUH (PU3MYECKUE XapaKTepUCTUKHU
annaparypbl. C10B0 "GJIOYHBIA" TOBOPUT O TOM, YTO OOMEH JaHHbI-
MU ocyllecTBiasgercss 6J0KaMK MO HECKOJIbKO OaiT (Hampumep, npu
paboTe ¢ XECTKMM IMCKOM OOBbIYHBIA pa3Mep Onoka — 512 6aiT).
B QNX 6nok-opvMeHTHpPOBaHHbIE ChelMaTbHble (aiabpl co3aalnTcs
He Ha [JucKe, a B orneparuBHoit nmamaTH. Korna xe oHM cosmarorcs?
IMpu crapre cooTBeTcTBYOIIMX HpaiiBepoB. Hampumep, npaiisep
EIDE co3naer 6;10K-OopveHTHpoBaHHbIe Gailjibl: /dev/hd0 — ISl
JOCTyMa K MepBOMY XEeCTKOMY AMcKY, /dev/hdl — i focTyna Ko
BTOPOMY XECTKOMY JUCKY U T. [I.

( NMpumeyanne }

Mpw BbINONHEHUN KOMaHAbl 1s -1 6rioyHoe ycTpoicTeo 6ynet obo-
3Ha4YeHO CUMBOJIOM b.
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BaiiT-opueHTUpOBaHHbIE
cneyunanbHblie cpaiinbl

FBaiim-opuenmuposannsie cneyuansisie gpaiinst (O4EHb YAaCTO UX Ha3bl-
BalOT "CHMBOJIBHBIMM YCTpoiicTBaMH") — 3TO (aitsibl, aHAJIOTMYHbBIE
GJIOYHBIM YCTPOICTBAM, C TOM pa3HULECH, UYTO CUMMBOJIbHBIE YCTPOWi-
crBa obecrieynBaloT MHTepdeiic K annaparype, OCyLUECTBAsIOLIEN
ITOCUMBOJIBHBIN BBOJ/BBbIBOA. K Takoi amnmnapaType OTHOCSTCH, Ha-
npUMep, Toc/ieJOBaTeNbHbIN MOPT, ceTeBas KapTa U T. N. Tak Xe kak
6J104HbBIE YCTPOMCTBA, GAT-OpUEHTUPOBAHHbBIE ClieUMabHbIE (aitiIbl
co3aaloTcs apaiiBepamu mpu 3anycke. Hanpumep, npaiisep Ethernet-
KapThl co3aaet ¢aitn /dev/en0.

{ Npumeyauue }

Mpu BLINONHEHUN KOMaHabl 1s -1 CMMBONbHOE YCTpPoOWcTBO Gyaet
0603Ha4YeHO CUMBOJSIOM c.

Named Special Device — nmeHoBaHHble
cneyunanbHble YCTPOUCTBA

Bror Tun crneuuduyer wis QNX. leno B ToM, uro 6naroaaps cBoei
YHUBEPCAJILHOCTU GaiiT- M O6J0K-OPUEHTUPOBAHHBIE ClELHMATbHBIE
daiiyibl MOTYT MCITOJIb30BaThCsl MPUJIOXKEHHUSIMU HE TOJNbKO WISl 06-
MeHa JaHHBIMM C JpaiiBepaMM YCTPOWNCTB, HO U ISl B3aUMOIEHCTBUSA
¢ IpYrMMHM TporpaMmaMu. B aTx ciyyasix NpUIOXEHHsI, co3aaloliue
crieuuaibHble (aiisipl, OYIyT SBISATbCS KaK Obl MPOrpaMMHBIMM YCT-
poiictBamu. IlockonbKy He Bceraa NaHHble npu obMeHe yIob6HO
MpeACTaBIsATh B BUIE CUMBOJIOB U 6J0KOB, MOTPEGOBATOCH BBECTU
CNeLMANbHBI [ONOJHUTENbHBIN THUIT (aitioB — Named Special
Device. PazyMeercs, o6MeH MocpeacTBoM 3Toro Tumna gaiijios Tpedy-
€T 3HaHus (opmara NaHHBIX OT BCEX yyacTHUKOB obMeHa. Hampwu-
Mep, IS B3aUMOJIECTBUS KOMITOHEHTOB rpacduyecKoi CUCTEMBI UC-
MOJIp3yeTcsl crielaNbHblil ¢aisl /dev/photon.

K NMpumeuanne }

Mpw BbINOSIHEHUM KOMaHAB! 18 -1 Takne UMEHOBaHHbIE cneuuanbHble
ycTpoicTea 6yayT 0603HaueHbl CUMBOSIOM n.
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PasrpaHunyeHue gocryna K cpaitnam

Hocrtynom K daitnam ynpasnsior ¢ MOMOLIbIO MPOBEPKU MpaB JOCTY-
rna ¥ U3MeHeHus arpuobyToB ¢aiina.

MNMpoBepka npas gocrtyna

KakuM o6pa3zoM perynupyercss BO3MOXHOCTb MPUIOXEHUH BBINOJ-
HATHb oOnepauuu yTeHusi/3anucu c ainnamu? Kaxnas BbInos-
HAWOILAsCA mporpamma (T. €. Mpollecc) UMEET YeTbipe MACHTUGU-
Karopa:

0O upentudukarop snagensua (UID);

O unentudukarop rpynnsl (GID);

O sddexTusHbIl unentuduxarop snagensua (EUID);
O sddexrusHbIi uaentuduxartop rpynnst (EGID).

IIpo 3tk aTpuOyTHL MBI €llie MOroBOPUM B 24. 5, MOCBALUEHHOI Npo-
peccaMm. Ceilyac HOCTaTOYHO 3HATb TO, YTO U TPOBEPKU MpPaB
Joctyna K Gaitly MCIoNb3yloTes ToNbKO 3¢ddeKTUBHbIE UIEHTUhU-
KaTOopHI.

Ham yxe u3BecTHO, YTo Kaxnblil daitn umeer atpubyThl fJocTyna AJist
Tpex "nmuyHocteit” (cM. puc. 4.1): Bnanenbua (User), rpynnsi (Group)
u "octanbHbiX" (Other). s Kaxnod M3 3TUX "JTMYHOCTEH" MOXHO

3aaBaTh MpaBa HA YTEHUE, 3ANMUCh U UCITIOJIHEHUE.

Htak, B pasrpaHuyeHuu gpoctyna K dainam ydacteyror EUID u
EGID npouecca u daitnossle atpubytbl nocryna. Korma mpouecc
nbiTaeTC OTKPBITh MUIA 3amucu Kakoit-nubo daitn, QNX cHavana
cMmotpur, cosnagaer au EUID npouecca ¢ naeHTMhUKAaTOpOM Bia-
nensia daitna. Ecau coBnamaer, To NpoBepsercs, ecThb JM Y Bia-
JeJIbLA TIPaBO Ha 3alyich — €CJIM eCTh, TO (ailyl OTKpbIBAETCS C pas-
pellleHHeM Ha 3amuCh, €CJIM HET, — MPOLIECC MOJYYUT YBEAOMJIEHHE
Permission Denied (Jocrtyn 3anpeweH). KoneyHo, EUID Moxer
He coBNacTb ¢ uiaeHTuguKaropoMm Biagenbua ¢aitna. Torna npose-
psercs, cosnanaer 1 EGID npouecca ¢ ¢aitnoBbiM uaeHTHPUKATO-
poM rpynnel. Ecniu Hukakue uOEHTH(DUKATOPBI HE COBMaI4, TO
K JaHHOMY TNpoueccy NPUMEHSIOTCS aTpuOyThl JOCTyMa, YCTaHOB-
JIEHHBIE IS "OCTaJIbHBIX".
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( Mpumevanne :

Ona npoueccoB ¢ EUID =0 (7. e. AnA nonb3oBaTens root) AOCTYyN
k chainam npepoctaensietca 6e3 npoueaypbl nposepku npas. Pasy-
MeeTCsl, 3TO He 03HavaeT, YTo nonb3osBaTeflb root MOXET 3anycTuTb
Ha UCNONHEHNe HeMcnonHaeMbIn daiin ©.

B nuanorosoMm okHe File Information (cM. puc. 4.1) ectb aBa daxka
(Set User ID u Set Group ID), coOTBETCTBYIOLIUX JOMOIHUTEIbHBIM
arpu6Oytam SUID u SGID (3t4 atpubyThl MMEIOT CMBICI TOJIBKO LIS
UcrnoiHgeMbIX (aitsioB). B BoixonHo# MHGOpPMALUK KOMAHIH 1ls -1
3TH arpubyThl OTOGpAXAlOTCS MyTeM 3aMeHbl x Ha S B aTpubyrax
snagenbua (s SUID) u B atpubyrax rpynmnsl (wis SGID). Eciu xe
CHSITb AOCTYI IO MCIOJHEHUIO Npu coxpaHeHuu ¢nara SUID win/m
SGID, To cooTrBercTByWllas 3ariaBHas Oykea S Oyner 3aMeHeHa
CTPOYHOI OYKBOH s.

Hasznauenue atpubyroB SUID u SGID 3axiioyaercss B ClaeaylOLIEM.
Mpu 3anycke npouecca ero uaeHtudukaroper UID, GID, EUID,
EGID ycraHaBnuBaloTCs paBHBIMH COOTBETCTBYIOILUM MAEHTU(HUKA-
TOpaM pOIMTENLCKOTO Mpoliecca. Eciu xe aisi ucrnonHsiemoro Qaiina
ycraHosieH arpubyt SUID, to ugenrudukaropst UID n EUID Ho-
BOTO MMpoliecca OyayT YCTaHOBJIEHbl paBHbIMU MIEHTUGUKATOPY Bia-
ngenbua daitna. Atpubyr SGID nenaer To Xe ¢ rpynmnoBbIMU HAEH-
TuduKatopaMu Tipoiiecca. To ecTb ecinu CYLIECTBYET MCIOJHSEMBIN
daitn myfile, MPUHAMLIEXKAIMIA MOIb30BATENIO userl, ¢ aTpubyTamu,
paspellaloIMMKU  MCMOMHeHWe aiina BceM TONb30BaTENSAM, TO
y TMpolecca, CO3MaHHOro MpH 3anycke YTHIUTBI myfile MOJb30BaTE-
neM user2, 3HayeHust UID u EUID OynyTt paBHbI He user2, Kak clie-
JoBaIO OBl OXKMIATD, & userl.

HerpyaHo goramathbesi, 4yTo Takue ¢nard BecbMa HeOE300UIHbL
C TOYKM 3peHMs 3aiuTel MHpopMauuu. Ho wnHorma 6e3 Hux
He OOOWTHCb, SPDKHUA MpUMEpP — YTWUIMTA passwd (cM. 2. 6,
pa3o. "llobasnenue u yoanrenue noavoeameneii u ux epynn”).

N3meHeHune atpnbyrtos caitna

U3sMeHsaTb atpubythl daitna moxer aubo ero Bragenew, Jnbo, Ko-
HEYHO, CyMeprojib3oBaTesb root. OOpaTUTe BHUMAaHWE: Ui TOrO
yTOOBl TaK "XO3gMHMYATE", HEOOXOAMMO MMETb MPABO 3AMUCU B Ka-
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TaJIor, cojepXaluuii atot daitn. s BbIMOJHEHHUS U3MEHEHUIi clie-
IyeT BOCIIO/NIb30BaThCs (ailIoBBIM MeHelkepoM (cM. puc. 4.1) niu
YTWINTAMU KOMaHIHOM CTPOKM chown (JUISl U3MEHEHMSs BjaaeibLa U
IpyInel), chgrp (1S U3MEHEHUS TPYINbI) UJIM chmod (WIS U3MEHE-
HUs1 aTpuOyTOB fOCTYMa).

dainoBasd cucrema QNX4

Tenepnr camoe BpeMs pazobparb TO, UTO Mbl UMEHOBATH "COOCTBEH-
Heiit pasgen QNX". Ha camoMm gene takoil TUN pasiena XecTKOro
IMcKa HasblBaercst (paiinogoii cucmemori QNX4. Tlouemy 4? TloTomy
YTO CTPYKTypa M OpraHu3auusi JaHHbIX B ¢aiioBoif cucreme QNX
Neutrino He ommyaetcs ot QNX4.xx (xoTs NMporpaMMHas peaju3salus
paboThl ¢ STUMU CTPYKTYpaMU AAHHbIX, pasyMeeTcsl, OTIMYAeTcs).

®daijtosast cuctema QNX4 coorserctByet cranzapty POSIX, noato-
My B JokymeHTtaunn QNX oHa yacto HasblBaercsl Qaiinoeoli cucme-
moti POSIX. OHa noagepXuBaeT MHOTOMOTOYHYI0 0OpaboTKy 3arpo-
COB C KJIMEHT-YIPABJSIEMBbIM MPUOPUTETOM.

Hossrit pasnen QNX cospaetcs yrunutoit f£disk. HazHauenue 3Toi
YTWJIMTBIL TO X€, YTO Y OMHOMMEHHBIX YTUJIMT APYTMX ONepaLUuOHHBIX
CHCTEM.

K Mpumeuanune }

0ns nameHeHnss HU3NYECKON CTPYKTYpbl Ancka HyxxHo obnapate npa-
BaMu root WMWK, KaK MUHUMYM, UMETb AOCTYM MO 3annUcun K COOTBETCT-
BYIOLLUM chaiifiaM yCTPOWCTB.

Ecnn Ha ecTkOM AucCKe npejnonaraeTcs co3jasaTb pasfenbl He
Tonbko QNX, To pekomeHayeTca co3patb pasaen QNX B nocneaHiow
oyepefb (XOTA, NoXanyid, CpefAcTBa peAakTUpoBaHusi HU3UUECKOR
CTPYKTYpbl ANUCKOB B Linux A0CTaTouHO rmbKM, Tak Y4TO MOXHO He Gec-
NOKOWUTLCSA 3a 3arpy304Hbie cekuynmn, cozaanHble QNX).

Il MCnosb3oBaHUsl YTWIMTHI f£disk HYXHO, YTOOBI CYLIECTBOBA
COOTBETCTBYIOLLUN OJOK-OpUEHTUPOBAHHBIN Gailn Aucka, T. e. I0J-
XeH ObITh 3amylleH apaiiBep aucka. Hanpumep, apaiiBep uHTepdeit-
ca EIDE 3anyckaercs Tak:

devb-eide &
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Tenepb MOXHO co3aath pasmen QNX:
fdisk /dev/hd0 add gnx half

B pesynbTare B JOMNOJHEHME K CYLIECTBYIOLIEMY pasieny IucKa Oy-
IEeT CO3JaH HOBBINA, MCIOJNB3YIOILNIA TOJOBUHY CBOGOAHOrO IMpo-
cTpaHcTBa. YTOOBI yBUIETh pe3y/ibTaT, Ha[o Mepe3anyCcTUTh ApaiBep
uHrepdeiica EIDE:

slay devb-eide

devb-eide &

Ha sror pa3 apaiiBep cO3IacT He TOJbKO OJOK-OpUEHTUPOBAHHBIHA
creuManbHblii $aiy Wi JocTyna KO BCeMy AMCKY (/dev/hdo), HO W
OTHEJIbHBIA OJIOK-OpPUEHTUPOBAHHBIN Gaill Wi JocTyla K CO3[aH-
Homy paszneny QNX, Hanpumep /dev/hdot77. Boobwe, B QNX npu-
HATO TaKoe corjiailieHne 00 UMEHOBAaHUM Pa3/esioB XKECTKOro IMUCKa:

O nepsoe uucio (rmociie hd) — 3TO MOPSIAKOBBIA HOMEP XKECTKOro
JIVICKa;

3 sTopoe yucio (B HalleM mnpuMepe — 77) O3HAyaeT TUI pasiela
aucka (tabn. 4.1).

Ta6nuya 4.1. CornalueHus o HauMeHoBaHUN

Twun ®dainnosan cuctema

11 DOS 32-bit FAT; pasgensi cabitue 2047 6aint
77 QNX-pasgen

78 QNX-pasgen (qononHUTenbHbIiA)

79 QNX-pasgen (aononHuTenbHbii)

131 Linux (Ext2)

Ecain Ha mucke ectb aBa pasgena FAT32, 1o MMeHa KX OJIOK-
OPMEHTHUPOBAHHBIX (aiioB OyayT NPUMEPHO TAKMMHU: /dev/hd0tll
U /dev/hdOtll.1.

CosgaHHblit paszgen QNX HeoOXonMMO UWHMLMATA3UPOBATh C MOMO-
IIbIO YTUJIUTHI dinit:
dinit -h /dev/hdOt77

B pesynpraTe Bcex TpoaeslaHHBIX ornepauuit Oyaer cos3naH pasaen
QNX4, comepxauuii caenyroue KJIo4eBble KOMITOHEHTHI:

O 60K 3arpy3umKa;

O KopHeBoOI1 6JI0K;

0 6uroBas Matpuia (viu GUTOBas KapTa);
0 KOpHEBOH KaraJor.

Bnok 3arpy3umka

brok 3aepysuuxa, wnu 3arpysouHblit 610K, — 3To MepBbIi dunye-
CKUit GJIOK B pasjee JuMcKa. DTOT OJIOK CONEPXKUT TaK Ha3blBAEMBbIii
IPL (Initial Program Loader) — HavyaneHblit 3arpy3urk. HasHauenue
IPL MbI paccMmoTpuM monpobree B er. /3. Ceifyac HaM JOCTaTOYHO
3Harb, uro IPL — 3710 Kom, KoTopslit 3arpyxaer oopaz QNX. B cay-
yae, ecJIi JMCK He pasbuT Ha pasmeiibl, 60K 3arpy3yuka Oyaer nep-
BbIM (p13MYECKUM OJOKOM Ha IHCKE.

KopHeBoil 610K

KopHeesoii 610k vMeeT CTPYKTypy OOBIUHOIrO, COAEPXALUEro 3armucu
cnenyroumx ¢hannos:

O xopHesoit (root) karanor naHHoro pasaena QNX4. Xecrkue cBs-
34 "." W ".." 9TOro Kartajiora CChbUIAIOTCSl Ha HErO X€;

O ¢aiin /.inodes (ero Ha3HayeHHe Mbl OOCYXIAIW B Hayaje 3TOM
IJ1aBbl);

O ¢aiin /.boot COAEPXKMT 3arpyxaeMblii oOpa3 onepaLMOHHOM CUC-
tembl QNX (kak pa3 ero u 3arpyxaet [PL);

O ¢aitn /.altboot CONEPXKHUT PE3EPBHbINA 3arpyxaeMblil obpas ormne-
paunoHHoi cucrembl QNX. Ecnu atot daitn He nycT, To B Haya-
JIe 3arpy3KM CUCTEMA MPEMTIOXKUT 3arpy3uTh /.altboot B KAUYECTBE
onuuu (Mo ymonyaHulo Oydaer 3arpyxeH o0pas, XpaHsLMACS
B (aiine /.boot — cm. 1. 13).

butoBasa marpuya

Bumoeas mampuya, vnu Gurosas Kapra (bitmap), — daitn, comep-
Xaluii cTobko 6UTOB, CKOJIBKO OIOKOB B paszene Jucka. Kaxmomy
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du3MyeckoMy OJIOKy pasjienia cooTBETCTBYeT ofuH Out. Eciu 6ut
MMeeT 3HayeHue 1, 3HaYUT, COOTBETCTBYIOLIMIA eMy OJOK 3aHAT. Bu-
TOBasi MaTpULIA MCIIOJIb3YeTCsl Ul BbIAENEHUS] (PUIUYECKMX OJIOKOB
Ha IUCKE U COAepXUTCS B dailie /.bitmap.

Onepauust Mo H3MEHEHWI0 HMHQOPMALMM Ha TUCKE BbINOTHSETCS
B OopMe TpaH3aKIlMHU, TIO3TOMY JaXe MpU KaTacTpopUYecKux cOosix
(HanpuMep, MpH OTKIIOYEHMH MuTaHus) ¢aitoBad cucrema QNX4
ocTaeTcsl LEJbHON. B XyalueMm ciydyae HeKOTOpbie OJIOKM MOTYT ObITh
BbIIENEeHbl (T. €. OTMEYEHbl B OMTOBOI Marpule Kak 1), HO He uc-
MoJIb30BaHbl. BepHYTh 3TH OJOKM MOXHO, 3allyCTUB YTUJIUTY chkfsys
(cM. nanee).

KopHeBo# KaTanor

Kopnesoii kamanoe pasnena Bemer cebsi Kak OOBIYHBIA Karajor,
3a ABYMSI UCKITIOYEHUSIMMU:

3 XecTKHe CBSI3U "." U ".." KOPHEBOIo KaTtajora pasjieja SABJIAIT-
Csl CCbUIKAMU Ha 3TOT X€ KOpHeBOi/'l KaraJior;

0J KOpHEBOI Karajor BCEraa COAEPXHMT 3amucd (paiioB /.bitmap,
/.inodes, /.boot U /.altboot.

: Mpumeyuanne ]

[ina Toro 4to6bl Nnporpamma diskboot Morfa vucnonb3osaTtb pasaen
Ansi novucka 6asosoro o6pasa daiinosoi cuctembl QNX, HeobxoaMMO
Hanuuve ¢aina /.diskroot (06 aTOM Mbl norosopum B 2. 13),
a QAns  NOAAEPKKM  AfMHHBIX  WMeH  ucnonb3yetcsa  dain
.longfilenames.

MoHTupoBaHue dainnosbliXx CUCTEM

daitnosast cucreMa B QNX MMeeT vepapXMueckyio IpeBOBUAHYIO CTPYK-
Typy. BeplunHoii uepapxuu sSIBISIETCS KOpHesoll KaTalor, 0003HauaeMbli
cumsosioM "/". IMockonbky OC QNX npenHasHayeHa uisi paboTbl Ha
Takux DBM, B KOTOpbIX MOXET HE ObITb HU XECTKUX, HU TMOKMX Mar-
HUTHBIX JMCKOB, CTPYKTypa ¢haitioBoii cucTeMbl HE TODKHA 3aBUCETh OT
du3snyeckoro pasmeleHus Gaitnos. s petenust atoid 3anaun B QNX
peann30BaH MEXAaHU3M npocmpancmea nymeegwix umen. I1oapo6HoO sTOT
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MexaHU3M obcyxmaercs B 21. 5, rnocssillieHHoOW apxutektype QNX.
IToka Xe HaM OOCTaTOYHO IpeACTaB/siTb, YTO (pparMeHTbl €IUHOro
JepeBa GailIoBoif CUCTEMBI MOTYT pa3MelIaThCsl HA pa3HbIX (usnye-
CKMX HOCHUTEJISIX, Hampumep, B pasznenax QNX4, naxoasiuuxcs Ha
pa3HbIX XECTKUX Iuckax. Ham yxe u3BecTHO, 4To [pailBepbl yCT-
POMCTB P CTapTe CO3[al0T GaiiT- U OJIOK-OpUEHTUPOBAHHBIE haii-
JIBI, CIyXallue Ui "chiporo” moctyna K ycrpoiictBaM. Hekotopsie
takue aitnsl Moryt "comepxarh”' (aitIoBble CUCTEMbI KaKoOro-inbo
TUMA, Harpumep Gail /dev/hdot77 "comepxut” pasgen QNX4. Kak
XK€ TOJYYUThb OOCTYNM K AaHHbIM? [Ins1 3TOro, BO-TIEPBBIX, HYXEH
MPOrpaMMHBIA MOIYJb, "3HAIOLIMNA" CTPYKTYPY NaHHOIO THUMA pasie-
na gucka. Takoit momyiabr B QNX Ha3bIBaeTCsl adMuHucmpamopom
ghaiinoeoi cucmemsr (ero Mbl obcynuM B 21. 7). Bo-BTopheix, Heobxo-
IUMO, YTOOBI aaMUHUCTparop ¢GalJoBON CHUCTEMbBI IPUCOEIUHUI
uepapxuio (aitos, comepxailylocst B pazieie IUCKa, K eIUMHON ue-
papxuu daitoB OC (T. e. K MpOCTpaHCTBY MYTEBbIX UMEH). DTa ore-
palus HasbIBaeTCsl MoHmuposanuem (aiiiosoit cucrembl. Karanor,
K 3aIlMcsM KOToporo Oyner H00aBlIeHO COAepXXUMOEe KOPHEBOro Kara-
Jlora MOHTHPYEMOTro pasliena, HAa3blBAeTCs MOYKOU MOHMUPOBAHUA.
LIS MOHTUPOBAHUSL U NEMOHTUPOBAHUSI (ANIOBBIX CUCTEM IMpenHa-
3HAa4YeHbl YTWIUTHl mount U umount (00€ YTHUJIMTBI MOXET 3aIllyCKaTh
TOJIBKO MOJIb30BaTellb root). Crenyolilas KOMaHaa MOHTMPYET CONEP-
XKUMO€E pasfesia, NpeIcTaBleHHOro OJIOK-OpUEHTHPOBAaHHBIM daiioM
/dev/hd0Ot77, B KaTtaJloTl /fs/QNX4:

mount /dev/hd0t77 /fs/QNX4

A Takasg KomaHaa OTMOHTHUPYET paslesn OT IMPOCTPAHCTBA IYTEBBIX
NUMCH:
umount /fs/QNX4

Touky MOHTUPOBAHUS MOXHO Teperpyxarb, T.€. MOHTMPOBaTb
B OJHY TOUYKY HECKOJIbKO Pa3/ielioB.

OwvarHocTtuka cpainsioBoit CUCTEMbI

ITocne UHULMATIU3aUNN pasaecia y’FMJ’lVlTOﬂ dinit PEKOMEHIYETCA
BBIMTOJIHUTb NPOBEPKY (U3MYECKON LIEOCTHOCTM pasjena YTUINTON
dcheck:

dinit -h /dev/hdot77

dcheck -m /dev/hd0t77
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VTHIMTA dcheck MpPOBEPSET LIEJOCTHOCTb Kaxaoro Gioka. CooiHbie
M TIpefoTKasHble OJOKM OyoyT yaaneHsl M3 OMTOBOM MAaTpULIbl
(/ .bitmap) ¥ OTMEYEHBI B CrieLMaIbHOM (aiiie /.bad _blks.

Iposepka sozuueckol uenocTHocTd pasaena QNX4 BbinoaHsieTcs
YTUINTON chkfsys. DTa YTUJIMTA aHATM3UPYET KAXIbIA daiin, obHa-
PYXMBas ¥ KOPPEKTUPYSI HapyleHUs CTPYKTYpbl MeTanaHHbIX. Kpo-
M€ TOTO, YTHJIUTA chkfsys BO3BpALUaeT B CMCTEMY HEMCIIOIb3yEeMbIE
G/IOKM, TOMEYEHHbIE KaK MCIIOJb3yeMble (TaK Ha3blBaeMble "MoTe-
psiHHbIe 610KK"). Jlist 3TOr0 chkfsys B XOI€ MPOBEPKU (ailsIoB cO3-
JaeT coGCTBEHHYI0 6MTOBYl0 Marpuly. Ecnu mosnydyeHHas yTWIMTON
GuTOBast MaTpula OyleT oTiMyarbesl oT Qaiia /.bitmap, TO onepa-
TOpy GyJIeT MpeLIOXEHO COXPAHUTD €€ B (aiie /.bitmap.

VTUIUTY chkfsys MOXHO 3alyCTUTb C OMLMEH -z s gasina. Torna
B aill rma_pasina (2 OH JOJKEH pasMeLlaThesl 3a npedenamu MpoBe-
psieMoro pasgena) OyIeT MOMEIUEeH CHMCOK (aitioB, coaepXallux
cOoitHble 6I0KH. DTN (dailibl MOXHO YIATUTb C MOMOLIBIO YTHUIUTHL
zap. Tak Kak zap MPOCTO yIalseT COOTBETCTBYIOILYIO daiiiosyto 3a-
NMCh M3 Karajiora, MOXHO BIIOCJIEICTBUM BbIMOJHUTb OOPATHYIO
ornepaluuio zap -u.

JUtsi nmpoBepKM JIOTHYECKoit wLenoctHocTH pasgena FAT32 mpenHa-
3HAaYeHa YTUIIUTA chkdosfsys. [10 CBOUM GYHKUMAM OHA aHATOTMYHA
Windows-yTminTe scandisk.

JUTl KOHTpONSI MCTIOJIb30BAaHUSI IMCKOBOrO MPOCTPAHCTBA MCIOJb3Y-
IOT YTUJIMTHI:

0 af — POSIX-yruiura, MOKasbplBaoOLLash HCIOJb30BAaHUE IUCKO-
BOrO NIPOCTPAHCTBA CMOHTHPOBAHHBIX Pa3/ieNoB,;

0 au — POSIX-yrunurta, nokasbiBaiolasi pasmep (ainoB ¥ Kara-
JIOTOB.

OGe 3TH YTHIMTHI BHIBOIAT MHGOpMaluio B 610Kax, MO3TOMY ya06-
HO 3amycKaTh MX ¢ ¢JiaroM -k, TOraa pesyjabTar OyaeT BbIBOAMTHCSA
B KuyobaiTax.

Jlna noucka ¢aitioB U KaTajoroB MCMOJIb3YIOT:
O B KOMaHJIHOI CTpPOKE — YTUJIUTY £ind,
O B cpene Photon — nynkr Mexio Launch \ Utilities \ Find.

NMABA 5

NMPOLIECCHI 1 MOTOKM

B aTo0it IaBe paccMaTpuBalOTCH BOIPOCHIL:

O apxutekrypa QNX;

0O MexaHU3MBI MUKpPOSIIPA;

O ynpaBjieHHe MPOLECCAMH;

O OONOJHUTENbHBIE CIIOCOOLI B3aUMOAEHUCTBUS MEXIY MOTOKAMH.

CseleHus!, M3JIOXKEHHbBIE B 3TOM IJlaBe, OYeHb HErNyOOKU — CIEACT-
BUE XeJaHUs He 3abuBaTh rojIOBY UMTATENIO OOWJIMEM TEXHUYECKHUX
nonpo6HocTeit. Te, koMy HyxHa mnoapobHas uHbopMaLUUsi, MOTYT
HalTH €€ KaK B JOKYMEHTAllMM, TAK U B OYEHb TOJIKOBBIX KHHUIraX
Po6a KpreHa.

Apxutektypa QNX

ApxuTekTypa — 310 TO, 4YeM QNX, HecMoTpsi Ha OoJibLIOE BHELIHEE
CXOICTBO, OTJIMYAEeTCs OT OMnepaLMoHHBbIX cucteM cemeiictBa UNIX.
HMMeHHo apxutekTypa aenaer QNX onepalluoHHON cucTeMoit acecm-
K020 peasibHOTO BPEMEHH.

LlenTpanbHbM noHsTHEM B QNX siBnsiercst mukposadpo. I'py6o roso-
ps, MUKposanpo (kak pa3 ero-To ¥ 30ByT Neutrino) MOYTH HHUYETO
caMo He [IeJIaeT, a ABJSETCS CBOEro poja KOMMYTHPYIOLUM 3JIEMEH-
TOM, K KOTOPOMY C [OMOILbIO IOMOJHUTENIbHBIX MPOrpaMMHBIX
Momysnei nobasiseTcs Ta WiM MHas ¢GyHKUHOHaTbHOCTb. Kpome
mukposapa B OCPB QNX ecrb euie ONMH BaXHbIii KOMITOHEHT —
aomunucmpamop npoyeccos. Muxkposiapo Neutrino CKOMMOHOBaHO
C QIMUHMCTPATOPOM IPOLECCOB B €IMHbII MOMY/Ib proento — IJ1aB-
HbIi (M €OUHCTBEHHBIH Oe3yclIOBHO HEOOXONUMBIH) KOMIOHEHT
QNX. Ecnu HaM Hamo, YTOOBI cHCTEMa pEalbHO Ienaia Kakylo-TO
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paboTy, MbI IOJKHBI 3alyCTUTh MPOLECC, BBHIMNOJHSAIOWIUKA 3Ty pabo-
ty. IlporpaMmbl, peanusymloluide CEpBUMCHbIE (PYHKLMMU, Ha3bIBalOT
admunucmpamopamu  pecypcog. EcTb aIMHUHUCTPATOpBl PECYPCOB,
obecnevyuBalolye AOCTYI K AUCKAaM, CeTU U T. A. Bce 3Tu nporpam-
MBIl CBSI3aHBl BOEIMHO MUKPOSIIPOM M CJIAXEHHO B3aMMOIEUCTBYIOT
C MOMOLLBI0 MEXaHU3Ma COODILIEHU.

Cnenyer 3aMeTHTb, YTO CYIIECTBYIOT pa3JIMYHbIE NOTOJHHUTEIbHBIE
BApUaHTbl MOJYNS proento (HE rOBOPSl O BEPCHMSAX AJIs Pa3HbIX Mpo-
LIECCOPOB):

O procnto-smp — BapUaHT MOIYJsl procnto C TOMIEPXKKOH CHUM-
METPUYHON MHOTOMPOLIECCOPHOCTH;

O procnto-instr — BapHaHT MOIYJs procnto, OOOPYAOBAHHBIN
CpeNCTBaAMM TPAaCCUPOBKU COOBITHIA;

m) procnto-smp-instr — CaMHU JloraﬂaVlTer, g yero ©.

Ha camom pene dyHkumoHanbHocTh OC MOXET paclUMpSITCS He
TOJIbKO C TOMOLUBIO MPOLIECCOB, HO U C TOMOIUbIO AMHAMUYECKH
npucoenuHseMbix 6ubnamorex (Dynamic Link Library, DLL). Ilpa-
BUJIbHEE OyIEeT cKasaTb, 4TO KaK GyHKUMOHaIbHOCTb OC paciuupsi-
€TCs C MOMOLIbI0 MPOLECcCOB, TaK (YHKUHMOHAIBHOCTb MPOLECCOB
pacwupsiercst ¢ nomolibtio DLL. bonee Toro, anMuuucrpatop pecyp-
COB MOXeT ObITh peaM30BaH WM Kak nporpamma, wiu kak DLL.

Takum obpasoM, B ob1eM ciayyae QNX cocTour:

O u3 Mukposiapa Neutrino;

0O agMuHUCTpaTOpa MPOLIECCOB;

0 aAMUHUCTPATOPOB PECYPCOB;

O npuKIAagHBIX POrpaMM.

Yro xe takoe npouecc? [Ipoyecc (process) — 3TO BbIMOJHSIOLIASICS
nporpamMma. IIpouecc (uau "3amaya") BKIOYAeT KOJ U JAHHbIE MpoO-

rpaMMmbl, a TaKXK€ Ppas3jUMYHYO OOMNMOJHUTEbHYIO I/lH(bOpMaU.I/llO -
MNEPEMEHHDBIE CUCTEMHOI'O OKPY>KEHHMS U T. IT.

KpoMe npouecca BaXHbIM MNOHSATHEM SIBJIIETCS "MOTOK YIPaBJIEHUS"
(thread, oH xe mpocto "MOToK"; paHbllie ero UHOTAA HA3bIBAIU "HHU-
tb10"). [lomok ynpaesenus — 3T0 GparMeHT mpoliecca, COAEPXKallUii
HETPEePBbIBHYIO TMOCIEN0BATEIBHOCTh KOMAH/, KOTOPbIE MOLYT BbI-
TIOJIHATBCA TMApaIENbHO C APYTMMHU [OTOKaMM TOTO XK€ U APYrux
NPOLIECCOB.

IMpouece sBaseTCs, MO CYyTH [eja, KOHTEHHEPOM MOTOKOB U colep-
XWT MUHUMYM OJMH MOTOK.

s dero BooOlIEe HYXHBbI Moroku? OHM BechbMa MOJNE3HbI B Dsifie
cilyyaeB, MO3TOMY MOMJIEpPXKa MOTOKOB — 00s3aTeIbHOE CBOWCTBO
POSIX-cosMmecTumMbix OC. OOBIYHO MOTOKH MCIIOJB3YIOT:

O s pacmapa/uieIMBaHus 3a1a4yyd Ha MHorornpoleccopHeix DBM;

O nna Gonee 3(pbeKTUBHOrO MCIONB30BAHUS Mpolieccopa (Hanpu-
Mep, KOTAa OOUMH MOTOK OXWAAeT MOJb30BaTeNbCKUIl BBOI, APY-
roii MOXET BBIMOJHATh pacyeThl);

O i obser4yeHusi COBMECTHOrO MCIOJIb30BAHUS JAaHHbIX (BCE IIO-
TOKH Mpoliecca UMEIOT CBOOOIHBIN TOCTYI K AJaHHBIM MpOLIEcca).

MexaHun3ambl Mukposgpa

Urak, muxposinpo Neutrino — mnIaBHbIA M 00S3aTE€AbHBIA KOMITO-
HeHT OCPB QNX. OHo BBINONHSIET cieayoume GyHKUUN:

CO3/[aHNe U YHUUYTOXEHUE MTOTOKOB;
JIMCTIeTYepU3aliisl TIOTOKOB;

CHUHXPOHM3ALMS [TOTOKOB;

MexaHusMbl IPC (Inter Process Communication);
MOJJIEPXKa MeXxaHu3Ma o0paboTKU MpepbiBaHUM;

aoaogaaa

MoJIEP>KKA YacoB, TAMMEPOB U TaliMAyTOB.

Bonbuie Neutrino He neiaer Hudero. Bes octanpHast ¢yHKIMOHAIb-
Hocth QNX obecneunBaeTcss aiMUHUCTpaTopaMu pecypcoB. O6partu-
Te BHMMaHMe Ha TO, 4yTo MHUKposianpo Neutrino paboTaeT TONIBKO
C MTOTOKAaMM M HUYETO He 3HAeT O Mpolleccax. 3a MpoLecchl OTBEYaeT
aOMUHUCMPamop NPoUeccos.

Ha sTane BBIMOJHEHUS MMOTOK MOXET HAaXOAUTLCS B OOHOM M3 Tpex
cocrosinuit: ucronHeHue Ha npoueccope (RUNNING), oxunpanue
npotieccopa, Wiu roroBHocth K ucnonHeHutio (READY) u Gnoku-
pPOBKa B OXMWAaHMM OCBOOOXAEHUS HEKOTOPOro pecypca (Ha3BaHHE
OJJOKHPOBAaHHOTO COCTOSIHMSI 3aBUCMT OT TOTO, B OXMIAHUU KAaKOro
pecypca 3abmokupoBaH morok). Ectb ewe cocrosHue DEAD
(8 UNIX ero HasbiBaior ZOMBIE) — xorma ¢u3uyeckud mNOTOK
YHHYTOXEH, HO afMMHUCTPATOp MPOLIECCOB ElIIE COXPAHSIET HEKOTOPhIE
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CTPYKTYpPhI IaHHBIX ¢ MHbOpMaLKeir o HeM, YToObl mepeaaTb poiau-
TEJIbCKOMY MOTOKY KOJI 3aBEPILUEHHUS.

[ncneTtyepunsayms NOTOKOB

QNX — mHorosagayHas OC. BTo 3HAYUT, YTO B CUCTEME MOXET
CyILECTBOBATh JOCTATOYHO MHOrO MpoleccoB (1 MoTokoB). [lpuyem
HECKOJIbKO M3 HMX MOIYT OJHOBPEMEHHO OKAa3aThCs B COCTOSIHMH
FOTOBHOCTU K ucrojHeHuo. Kak onpeaenuTb, KAKOMy U3 3TUX [10-
TOKOB TPEIOCTAaBUTL cBOBOHBLH npoueccop? [lis 3TOro MUKPOSAPO
MCIIONb3YeT TpPUOPUTET, HA3HAYEHHBI KaxaoMy IO0TOKy. Bcero
B QNX Neutrino Bepcun 6.3 umeercs 256 ypoBHed mpuopurera
(panbure B Neutrino 6su10 64 ypoBHsi npuoputeta). Camblil HU3KUH
npuoputer — 0, camblit BeICOKUil — 255. HyneBoil mpuopuTeT UMeeT
CrelVaTbHbI MOTOK aJIMUHUCTpaTopa MpPOLECcCOB IOJ Ha3BaHUEM
idle (4To B mepeBoze ¢ aHIIMICKOrO O3HA4aeT "JeHuBEL'), HA pyc-
CKOM TEXHMYECKOM XAaproHe €€ Ha3biBaloT "XOJOAWIBHUKOM". DTOT
MOTOK BCErAa HAXOAUTCS B COCTOSIHUM TOTOBHOCTU K HMCTIOJIHEHUIO
READY. He B3aymaiiTe 3amarth CBOEMY MOTOKY HYJIEBOW MpUOpPHU-
TeT — OH HUKOTJA He MOoJy4uT rpoueccop!

Jlcrneryepu3aliisl BBITIONHIETCS MUKPOSIAPOM B TPeX Cy4asix:

0 UCHOJHSIOLWMACS Ha IMpoueccope MOTOK Mepelie] B 6HOKHPOBaH-
HOE€ COCTOSIHUE;

) notok ¢ 6osee BHICOKHMM, YEM Y MCIOJHSIOWErocs MoToKa, npu-
OPUTETOM TMepellesl B COCTOSIHME TOTOBHOCTH, T. €. MPOMCXOLUT
BBITECHEHHUE ToTOKa (3T0 cBoiictBo OC Ha3bIBAIOT GbimecHAuell
MH0203a0a4HOCMbI0);

O ucroJHSoUWMiACcA MOTOK caM MepejaeT MpaBo HCIOJHEHUS Ha
Tipolieccope ApyroMy TOTOKY (Bbi3biBaeT GyHKLUIO sched_yield()).

Bce aT0 3aMeuyaTenibHO, HO KaK ObITh B TOM Cllyyae, KOrlla HeCKOJIbKO
FOTOBBIX K HCIOMHEHHWIO MPOLECCOB MMEIOT PaBHbIE TPUOPHTETHI?
UYrobbl MPEJOTBPAaTUTb 3Ty (TUMMYHYIO, HANO CKasaTh) CHUTYALMIO,
MCTIONB3YIOT Oucyunaunvl ducnemuepusayuu. Muxposapo Neutrino
MMO3BOJISIET 3a[aBaTh VISl KaXIOro NMOTOKa OAHY U3 CJIEeLYIOLIUX OucC-
UMIUIMH JUCIIETYEPU3ALIMH:

O FIFO (First In First Out — "nepBblil Boien — MEPBbIA BbIIEN").
Eciy moToKy HasHayeHa AMCLMIUIMHA AUCMeTYepusalunu FIFO,
TO JIPYroii MOTOK C TAKUM Xe NMPUOPUTETOM IMOJYYUT YIIPABIEHHUE,
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TOJIbKO €CJIU UCIOJHSIOIMUICA MOTOK 3a6n0K1/1pyeTc51 Wi caM
YCTYIIUT ITPpaBO UCITOJTHEHUSI,

O "kapycensHaa" (Round Robin) nucneryepusauusi — TMOTOK MC-
MOJIHAETCS. B TEYEHUE Kéanma eépemeHu W TIepeJaeT ynpaBleHue
CJIEYIOLIEMY TIOTOKY C TaKUM Xe npuoputeroM. B QNX 6.3 kBaHT
BpeMeHHM (timeslice) mo ymonyaHuio paBeH 4 MC (WISl MPOLIECCO-
poB ¢ yacTtoToil Beilie 40 MI1);

O cnopanuyeckass AMCMETYEpU3alMs — MpeJHa3HayeHa Ui ycra-
HOBJIEHUS JIMMMTA MCIIO/b30BaHMUSI TIOTOKOM Mpolieccopa B Teye-
HUE OMNpEeAeIEHHOrO Ieproaa BpeMeHH. DTOT MEXaHU3M 3aMEHWUIT
MMEBLIYIOCS B TMpexHux Bepcussx QNX ananTuBHYIO QUCTIETYEPU-
3aLMI0 U BBENEH B IOPSAKE 3KCIIEPUMEHTa — IMOJb3yHTECh UM
OCTOPOXHO.

[Ipu criopaguyeckoit TUCUMIUIMHE MOTOKY 3aJAETCs HECKOJIbKO Ma-
paMeTpoB:

HopMaJbHbIH NipuoputeT (N);
HUXHU npuopuTer (L);
HayanbHBIA O101KeT (C);
nepuon BoccraHoBnenusi (T);

aaaoaag

MaKCUMAJIbHOE KOJIUYECTBO MPOMNYCKOB BOCCTAHOBJIEHHUA.

Korna norok nepexonut B coctosinue READY, ero npuopurer ume-
erT 3HaueHue N B TeyeHue uHTepBayna BpemMeHu C, rocie 4ero npu-
OpMTET NOTOKA cHUXaercs no 3HauyeHuss L. Ho Bpems mpebbiBaHus
MIOTOKA B COCTOSIHMM ¢ mpuopureroM L orpaHuuyeHo. Yepes uHTEp-
pay BpemeHn T (cuutast BMecte ¢ C) NPUOPUTET MOTOKA CHOBA CTAHET
paBHbeiM N. IMockonbKy notok rpu npuoputere L MoxeT BooOlue He
MOJIYYUTh yTpaBieHUe, 3a4aeTcs OrpaHMYEHUE MAKCUMAIbHOIO KOJHU-
4ecTBa MPOINYCKOB BOCCTAHORBJIEHUS MPU NOCTUXEHUU KOTOPOTro MOTO-
Ky 6yaer npuHymurenbHo BosspaiieH npuopurer N. Takum obpasom,
criopannyeckasi JUCTETYEPU3ALIMA TapaHTUPYET, 4TO MOTOK "He Cchect”
Goabwie C / T mpolleccopHOro BpeMeHM (€ClM HE OH ONMH HMEeeT
npuopureT, paBHbId N).

K Mpumevyanue }

MapameTpbl CNOPaANYEcKo AMCNeTYEpU3aLK B HacToswee BPEMS
324a10TCS TONLKO Nepes 3anyckoM NoToka W He MoryT GbiTb MoangU-
LMPOBaHbI NPU UCMOSTHEHNN NOTOKA.

3 3ak. 223
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B onomonHeHue K AMCUMIUIMHAM AuMceTyepusauunu, Neutrino
MOANEPXKUBAET MEXaHU3M  KJIMEHT-YNpPaBIseMbIX [PUOPUTETOB.
OTO HYXHO Ui CEepBEPHOro MOTOKAa, oO0pabaThiBAIOLLEro 3arpochbl
MOTOKOB-KJIMEHTOB. Mnes 3akiioyaercss B TOM, YTO MPUOPUTET cep-
Bepa YCTAaHABJIMBAETCS PaBHBIM MAaKCHMMalbHOMY M3 MPUOPUTETOB
KJIMEHTOB, 3a0JJOKUPOBAHHBIX B OXHUIAHWUU OCBOOOXIEHUS cepBepa.
JleiicTBUTENIbHO, ObUIO OBl HE OYE€Hb 30POBO, €CJIM OBl MOTOK C MpPH-
opuretom 100 xnam, moka cepBep 3aKOHUUT OOPAabOTKY Mpenbiay-
LIETO 3arpoca ¢ MPHOPUTETOM, Hanpumep, S.

CUHXpOHM3aLus NOTOKOB

s cuHXpoHu3auuu moTokoB B QNX NMpUMEHSIOT HECKOJIBKO CIIO-
co6oB. [Ipuyem TonbpKo nBa U3 HUX (mutex ¥ condvar) peaju30BaHbI
B MUKPOSIIPE, OCTAJIBHbIE — HANCTPONKU Hal 3TUMU ABYMSI:

O B3auMouckioyalonias OgokupoBka (Mutual exclusion lock —
mutex, "MyTekc") — 3TOT MeXaHU3M O0ecreuyuBaeT UCKIIOUUTENb-
HBII JOCTYI [MOTOKOB K pa3ieisieMbiM AaHHBIM. TOJbKO ONUH MO-
TOK B OAMH MOMEHT BpEMEHM MOXET BianeTb MyrekcoMm. Eciu
JIpyruie TMOTOKH IMOMBITAIOTCA 3aXBaTUTh MYTEKC, OHM CTAHOBATCS
MYTeKC-3a0JI0OKMPOBAaHHBIMU;

‘ Mpumeyanne ]

Ecnu B cCOCTOSHWM MYyTEKC-6110KMPOBKU HAXOAMTCS NOTOK C NpuopuTe-
TOM Bbllle, YEM Yy NOTOKa-Bnagensua 6nokMpoBKK, TO 3HaYeHne ag-
heKTUBHOro NpuopuTeTa 3TOro NOTOoKa aBTOMATUMHYECKN MOBLILWAETCS
[0 YPOBHSI BbICOKONPUOPUTETHOIO 3a610KMPOBAHHOTO NOTOKA.

O ycinoBHasi mepeMeHHas (condition variable, unu condvar) — npen-
Ha3zHavyeHa Uil OJIOKMPOBAHMS MOTOKA O TeX Mop, MoKa cobito-
JaeTCsl HEKOTOPOE YCJIOBUE. DTO YCIOBUE MOXET OBITb CIIOXHBIM.
YcioBHBIE TEpeMEHHBIE BCErAa MUCMOJb3YIOTC C  MyTEKC-
OJIOKMPOBKOI IJI1 ONpele/ieHUs] MOMEHTa CHATUS MyTeKC-
OJIOKUPOBKH;

O Gapbep — YCTAHABIMBAET TOYKY [UISI HECKOJbKMX B3aHMOIEHCT-
BYIOLLMX MMOTOKOB, HA KOTOPOW OHM JOJIKHbI OCTAHOBUTBLCS U 10-
XaaTbed "oTcTaBlIMX" MOTOKOB. Kak TOJMbKO BCE MOTOKM U3 KOH-
TPOJIMPYEMOM IPYIIIBI JOCTUIIIM Gapbepa, OHU PasbIIOKUPYIOTCS U
MOTYT MPOJIOJIKUTh UCITONTHEHHUE;
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O xayias GIOKUPOBKA — yMpolUeHHast Gopma COBMECTHOTO MCIONb-
30BaHUs YCJIOBHOM MEPEMEHHOIt ¢ MyTekcoM. B ominyue ot npsiMmoro
MpUMeHeHus1 mutex + condvar KMeeT HEKOTOPbIE OTPaHUYEHUSI;

O GrokupoBkKa uyreHusi/3anucu (rwlock) — mpocras u ynobHas
B UCIOJb30BAHMM "HANCTPOWKA" Hal YCJIOBHBIMU NEpeMEHHbIMU
1 MYTEKCaMHu;

0 cemadop — 3TO, MOXHO CKa3aTb, MyTeKC cO cueTdukoM. BepHee,
MyTeKC SBJIsieTcsi ceMadopoM €O CYETYUMKOM, paBHBIM EAMHULE.
Cemadop MOTYT 3aXBaTUTh HECKOJBKO MOTOKOB (MX YUCJIO PaBHO
3HAYEHUIO CYETYMKA), BCE OCTAIbHbIE MOTOKU, MbITAIOLIUECS 3a-
XBaTUTb cemadop, Oyayr 3aGnokupoBaHbl. Cemacopbl ObiBalOT
UMEHOBAHHbIE M HeuMeHoBaHHble. MMeHoBaHHBIH (Dosee Men-
JIEHHBIT) BapuaHT cemadopa MOXHO MCMONb30BaTh ISl CHHXPO-
HU3aLUM TIOTOKOB, BBINMOJHSIIOLIMXCS B Pa3HbIX Mpoleccax U Aaxe
Ha pasHbIX Yy3JIax CETH.

BonblIMHCTBO 3TUX MEXaHU3MOB })360’1‘86'[‘ TOJIbKO B TIipeneiax on-
HOro npouecca, Ho 3TO OrpaHU4YCHUE MPEOLOJIEBACTCS MyTeM pasae-
JIEHUS NaMATH.

KpoMe mnepeuncieHHBIX CNOCOBOB CHHXPOHM3ALMIO MOXHO OCyuie-
crBasTh ¢ nomouubio FIFO-gucneryepuszauunu, QNX-coobleHun u
aTOMapHbIX OoMepauni.

MexaHusmbli IPC

B mukposizpe Neutrino peannsoBaHa MOLIEPXKKAa HECKOJIBKUX MeXa-
uusmos 1PC:

0 cunxpoHHble coobuieHrst QNX — Hapsily ¢ apXMTEKTypoil MUKpPO-
spa sABsIoTCs pyHaameHTarbHbIM npuHLMioM QNX. 3ro cambli
ObICTpbIt  crocod obMeHa JaHHbIMYU - MPOU3BOJNILHOIO  pazmepa
B QNX, npu 3TOM MHKposApy 0e3pasinyHO, MEXIY KaKUMH IOTO-
Kamyu npoucxoaut ooMeH QNX-cooblieHnsiM — BHYTPHU TIpoliecca,
MEXIy Pa3HbIMU TMpPOLIECCAMU WM Jaxe MEXIy Mpoleccamu, pado-
TAIOLMMH Ha Pa3HbIX Y3/1ax JIOKAIBHOM BbIYMCIUTENIBHON CEeTH;

0 Pulses (MO-pyccKn 3TOT THIT COOOLUEHUI HA3BIBAIOT "MMITYJbCa-
Mu") — 3TO0 (UKCUPOBaHHbIE COOOLLEHHUS, HMEIOLUE pa3Mep
40 6uT (8-6GUTHBII KO MMITy/bca M 32 GUTA IAHHBIX), HE OJOKM-
pylolliKe OTIpPaBUTENS;

O3 curHanet POSIX (Kak npocTbie, TaK U PeabHOro BPEMEHH).
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ITo npockbe 3akazyukoB pupma QSS B Mmopsiake 3KCHepUMEHTA BBe-
Jla TaKO€ HOBLUECTBO, KaK ACUHXPOHHble COOOWeHUA. DTOT MEXaHU3M,
KaK U MEXaHU3M HMIYJIbCOB, UCMONB3YeT Oydep ISl XpaHEHUsT co-
obweHuii. OYHKUUN aCHHXPOHHBIX COODLIEHMIT HMMEIOT TaKWe Xe
Ha3BaHUS, KaK GYHKLIMHM OOBIYHBIX COOOILEHUI, HO C TpeduKcoM
asyncmsg_ (HaripuMep, asyncmsg_MsgSend()).

IMTomumo stux mexaHuamoB OCPB QNX noamepXuBaeT HECKOJIBKO
nornonHUTeIbHbIX criocoboB IPC (o HUX MBI ckaxeM MoapobHee YyTh
no3xe):

O ouepenu coodueHuit POSIX (peann3oBaHbl B aiMHHUCTpaTope
oyepeneil mqueue);

O pazgensieMas namsaTh (pead3oBaHa B aAMMHUCTPATOpPE MpoLEc-
COB);

0 uMeHOBaHHbIE KaHaNbl (peau30BaHbl B agMUHUCTpaTope (aiino-
Boii cuctembl QNX4);

O HeMMeHOBaHHblE KaHaIbl (peajiu3oBaHbl B aAMMHUCTpATOpe Ka-
HaJIOB pipe).

HobaBuM napy cioB o curHanax. CueHansl SIBJASIIOTCS He OJIOKUPYIO-
wuM otnpasutensi cnocodoM IPC. CurHanbsl MMEIOT CTPYKTYpYy, MMO-
nobHyio umnyaescy (1 6aiiT koma + 4 GailTa naHHBIX), U TOXE MOTYT
CTaBUTbCSl B ouepenb. st OoTnpaBKU Mpoleccy CUrHata agMUHUCT-
paTop MOXET MCIIONb30BaTh [BE YTWIMTHL: craHgaptHyio UNIX-
YTUINTY kill U Gojiee THOKY0 QNX-yTunuty siay. Ilo yMonuaHuio
06e 31 yTuiauThl noceutaloT curdan SIGINTR, npu noayyeHuu Ko-
TOpOro mnpoliecc OObIYHO YyHHUYTOXAeTcsi. CTporo roBopsi, Mpolecc
MOXET OIMpEeNeJIUTh TPU BapvaHTa MOBENEHUs MpPU MOTYYEHUU CHUT-
Haja:

O uenopupoéams cueHan — IUISL 3TOTO cJiefyeT 3alaTb COOTBETCT-
Bylolllee 3HAYEHHME TAaKOMYy aTpuOYyTy MOTOKA, KaK CUTHAJIbHas
Macka ([o3ToMy OOBIYHO TOBOPSAT HE "MFHOPUMPOBATH', a "MacKu-
poBarb" curHan). Hamo ckasarb, yTo Tpu cHUrHajga He MOIYT ObITh
npourHopupoBaHsl: SIGSTOP, SIGCONT u SIGTERM,;

O ucnoavzoeams obpabomuux no ymoa4anur — T. €. HHYETO HE Mpen-
npuHUMaTb. OGBIYHO O6PAGOTYNKOM MO YMOJUYAHHMIO [UIS CUrHa-
JIOB SIBJIIETCSl YHUUTOXEHHWE TpOLIecca; .

O sapezucmpuposams cobcmeennbii 06pabomuux — T. €. COOCTBEHHYIO
¢dbyHkuHMI0, KOTOpast OyAeT BbI3BaHA MpH Mojly4eHUH CUTHANA.
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[MoToK MOXeET BbI3BaTh (hYHKILIMIO OXMWAAHUS TOTO UM UHOIO CHUTHA-
na (curHanos). Ipu stom notok craHeT SIGNAL-610KMPOBaHHbBIM.

Kcratn, 06 yrunurte slay. OHa MMEET Ype3BblYalHO MOJIE3HYIO OIl-
uuio -p. JIIs 4ero — He CKaxy, 3alIsIHUTE B BJIEKTPOHHYIO JIOKYMEH-
TALMIO, NOCTABIsAEMYIO B cocTaBe aucTpudyrusa QNX Momentics ©.

Crneuundukauus POSIX onpenensier nopsiiok odbpaboTKu CUTHATOB
TONbKO IS mpoleccoB. IloatoMy npu pabore ¢ MHOTONOTOYHBIMU
npoueccamu B QNX HeobXoAMMO YUUTBHIBATH CIEAYIOLIME paBuia.

O [eiicTBMe cUTHaja pacnpoCTpaHIETCs Ha BECh Mpoliecc.
0 CurHajbHas MackKa pacrpoCTPaHsSETCsl TOJbKO Ha MOTOK.

O HeurHopupyemblif CUIHaj, NpelHA3HAYEHHbIH Ui Kakoro-iubo
10TOKA, JOCTABJISIETCS] TOJIBKO 3TOMY IOTOKY.

O HeurHopupyeMblit CUTHaI, MpeJHa3HAYeHHbId Uil Mpolecca,
nepenaetcs neppoMy He SIGNAL-610KipoBaHHOMY MOTOKY.

CurHaabl ¥ CcOOOLUEHUSA THMA "UMIYIbC” TMO3BOJMSAIOT PeAJU30BaTh
B QNX cobbITHitHO-yNIpaBisieMylo Moelb noseaeHus: cuctembl. Iox
cobbimuamu nouumalorcss QNX-uMnyabcbl, NpepbiBaHUS, CUTHAJIbL U
Pa3TUYHbIE THUIbl HEGIOKMPYILMX coobLieHnid. OOBIMHO COObITHS
MCXOISAAT OT TPEX CJIEAYIOIUX HCTOYHUKOB!

O BbizoB byHkunu MsgDeliverEvent(),
O o0paboTuMK NpepbIBaHUS,
O cpaboTaBliuid TaiMep.

ApmuHuctparop npoueccos QNX

Jlo cux mop Mbl FOBOPWIM, obcyxaasi pasiuuHble MexaHu3Mbl QNX,
O B3aMMOMAEHCTBUM IOTOKOB, CUHXPOHM3ALMUMK [MOTOKOB M T. M., HA-
MEpeHHO cTapasich u3beraTb npu 3ToM ciosa "mpouecc”. U nenanu
MBI 3TO IO MOHSATHON NPUYMHE — MUKposiapo Neutrino MoHATUs He
uMeeT HU O Kakux npoueccax. OHO 3HAET TOJbKO MOTOKM U 3HAET,
KaK ¢ HUMHU obpawarsest. Ho nonHodyHkumonansHyio POSIX-cucremy
HEBO3MOXHO IMpPeACTaBUTh Ge3 mpoueccoB, paboTalolinx B U30JIUPO-
BAHHbBIX aJPECHBIX MPOCTPAHCTBAX. TaK BOT: MOMIEPXKKY MPOLIECCOB
B QNX oGecnieyuBaeT admunucmpamop npoyeccos. A  TOCKOJIbKY
yIpaBleHHe MpoLEeccaMd M MaMsTbIO SIBSETCA OYEHb BAXHON M
KPUTHUYHOW (byHKLMENH OMepalMOHHON CUCTEMbl, AIMUHUCTPATOP
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MpOLECCOB CKOMIIOHOBaH ¢ MHUKposiipoM Neutrino B eIMHBIX Npo-
rpaMMHBII MOJyJIb procnto.

Hrak, paccMoTpuM (YHKIIMU, KOTOPbIE BBIMOJHSET aAMUHUCTPATOP
NpPOLIECCOB:

O ymnpasieHue MpoLeccaMu;
O ynpaBlieHUe MEXaHU3MaMH 3aLLUTbL TAMSTH;
O noanepxka MexaHusma pasaessiemoil namaty U IPC Ha ee ocHoBe;

a ynpaBJi€eHUE NMPOCTPAHCTBOM IYTEBbIX UMEH.

YnpaBneHue npoueccamu

BcnomHuM, yto mpouecc ABisieTcs KoHTeliHepoM notokoB. CoGceT-
BEHHO, BCI0 peajibHyl0 paboTy [AealdT MUMEHHO IOTOKH, IO3TOMY
JM060i1 Mpoliecc COCTOMT He MEHbIIe YeM M3 OIHOrO MOTOKaA.

[Tpouecc umeer psin aTpubdyTOB:
O wunentuduxartop npouecca (process ID, PID);

O uneHTuduKarop poauTenbckoro mnpouecca (parent process 1D,
PPID);

O peanbHble uaeHTUdUKaropsl Baaaensua v rpynnsl (UID u GID);

s¢dekruBHble UaeHTUGUKATOPLI Baaaenablia u rpynnsl (EUID n
EGID);

TeKylIUii pabovuii KaTajor;

a

yNpasisiOKUIA TEPMUHAT,
Macka co3naHus daityos (umask);
TIPUOPUTET;

gaaoaaoa

OJACLUMIUTUHA JUCTIETYEPUIALIUHU.
KM3HEHHBINR LMK Inpouecca BKIIOYaeT YETbIPE ITana:

O co3gaHue — MPOLECC MOXET ObITh CO3/1aH TOJNBKO APYrUM (poau-
TEJIbCKUM) MPOLIECCOM, MNPU STOM AAMMHUCTPATOP MPOLIECCOB
cosnaer y cedst HeOOXOAMMBIE CTPYKTYPhl IaHHBIX;

0 3arpy3ka Koja ¥ AaHHbIX npouecca B O3Y;
BBITNIOJTHEHHE TIOTOKOB;

a

O 3aBepuieHue.
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3aBeplleHUE MpoLECcCa MTPOUCXOAUT B ABe cTaauu. [lepsylo cramuio
BBITIOJTHSIET nomok 3agepuumens (termination thread) anMuHuCTpaTo-
pa mnpoueccoB. Ilpu 3TomM 0OCBOOOXHAIOTCS PECypChbl, CBSI3aHHbIE
¢ npoueccoM (ctpanuubl O3Y, oTKpbIThIE GARIOBbIE AECKPUIITOPHI
u 1. m). [MoTox 3aBepluiuTeNsi BBIMONHSIETCS C MAEHTUPUKATOPOM
YHUYTOXAEMOTO Tpoliecca.

BTOpaH CTaaus 3aBepLIEHUs nmpolecca MPpOUCXOAUT BHYTPH aAMUHU-
cTparopa TpoLEecCOoB, MPHU 3TOM KO BO3BpaTa 3aBCplLIAEMOro npo-
ecca nepenaercsi npoueccy-poauTesto. 31ech, KaKk TOBOPUTCS, BO3-
MOXHBI BApHAHTDI:

O npouecc-poanTeb 61 3a0JIOKMPOBAaH B OXHMIAHUM KOZA 3aBep-
lIEHUs1 JOYEPHEro npolecca. B 3ToM ciyyae Ko Bo3Bpara cpasy
6yIeT repefaH PoAUTENIO, POAUTENTb Pa3BIOKUPYETCS U NOYEPHH
NpOLIECC 3aBEPLINTCS;

O npouecc-poIuTeSb OTKA3aICs OT IMOJy4YEHUs] Kola 3aBepLICHMs
JIOYEpHEro Mpollecca, T. €. 3aBeplialoluiics npouecc umen ¢uar
SPAWN_NOZOMBIE. B 3TOM ciiyyae moyepHuUil mpouecc OyaeT HeMen-
JIEHHO 3aBepllieH;

0J npoliecc-poAUTENb He OTKa3blBaJICS OT MOJyYyeHHsi KOJa BO3BpaTa
JIOYEPHETO TMpollecca, HO M He BbI3BAl (YHKUMIO MOIy4eHHS
sToro Koxa. B 3ToM ciyuae moyepHuii mpouecc O10Kupyercs 0o
Tex Mop, MOKa POAUTE]b HE MPOYTET KO 3aBeplieHUs, T. €. 3a-
Bepliatolmiics npouecc craHoButcs DEAD-GiokupoBaHHBIM
wiu "3oM6u".

VnpaBneHMe MeXaHn3Mamm 3aluTbl NaMATH

AnMunucrparop npoueccoB QNX obecriednBaeT MOMIEPXKKY [MOTHOM
3aLIMTBI MAMSTH (TAK HA3bIBAEMYIO "BUPTYIbHYIO MAMSATD") MPOLIECCOB.

Kaxnomy npoueccy mnpenocrapisiercs 4 IGaiita agpecHoro mpo-
CTPaHCTBa, M3 HUX KON W JAHHbIE MNpolecca MOryT 3aHUMMaThb IMpo-
ctpaHctso oT 0 go 3,5 [Gaiir. [{uanason aapecos ot 3,5 no 4 I'Gait
NPUHAUIEXUT MOIYJIO procnto (3TM LUMMPbI OTHOCATCS K DBM Ha
6aze npoueccopa x86, B peanusauusax QNX s apyrux annaparHbiX
M1aThOPM 3T 3HAYEHHs] MOTYT ObITb APYTMMHU).

JIns oTobpaxkeHMsl BUPTYATbHBIX aApecoB Ha (DU3UYECKYIO MaMSTDH
VMCIIONB3YIOTCS anmaparHble 610ku ynpaenenus namamosio (MMU —
Memory Management Unit).
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yn paBsieHne NpoCTpaHCTBOM
nyTeBbiX UMEH

ITpocTpaHCTBO MyTEBBIX KMEH SABISETCS OMHOM U3 ocobeHHocTel OC
QNX. deno B ToM, YTO yrpaBieHWE pecypcamu BBOJA/BbIBOgA HE
BCTPOEHO B MUKPOSIPO, a peayin3yercs MOCPEACTBOM AOMNOJHUTENb-
HBIX MPOLECCOB — ATMMHUCTPATOPOB PECYPCOB. Hamnpumep, 3anu-
cbio GaiisioB Ha AMCK YIpaBisieT agiMUHUcTparop GailIoBoii cucre-
MbI, OTNPABKOM HAaHHBIX MO CETH — aIMUHUCTpaTop ceTu. Kak xe
anMuHuctparopbl pecypcoB B OC QNX HHTErpupyloT CBoM yciyru?
Jns aTOro amMMHMCTPATOp MNPOLECCOB MPENOCTABISAET MeEXaHU3M
[IPOCTPAHCTBA MYTEBLIX UMEH.

IMpocrpaHcTBO MyTeBBIX MMEH MpeACTaBiseT cOOOi JAepeBo KaTalo-
roB ¥ ¢aiiyoB, B BEpLIMHE KOTOPOrO HAXOAMTCS KOPHEBOIl Katajor
"/ (root). Ilpu 3amycke Kaxkiblil aIMUHUCTPATOP PECYPCOB PELUCT-
PHMPYET y aIMUHUCTPATOpa NMPOLECCOB CBOIO 30HY OTBETCTBEHHOCTH
Wi  "npeduxc” (MOXHO ckasaTh, BeTKy nepesa). Cam MOI[yH!;
procnto [P 3arpy3Ke PErMCTPUPYET B MPOCTPAHCTBE MYTEBLIX UMEH
HECKOJIbKO MpedUKCOoB:

O / — xopeHb (root) GaitoBOii CUCTEMbBI, K KOTOPOMY MOHTHUPY-
I0TCSl BCE OCTaJIbHbIE TIPEPUKCHI;

O /proc/ — Karajgor, B KOTOpblii oTobpaxaercs WHdpopMaLUs
O 3anyLEeHHBIX ITpouLeccax, MPeaCcTaBIeHHbIX UX UAECHTUGUKATO-
pamu (PID);

O /proc/boot/ — Karajor, B KOTOPbIi B BUE "TUIOCKO#" ¢aitioBoi

CUCTEMBI OTOOpaxaroTcsi ailsibl, BXOASLIHE B COCTaB 3arpy3oy-
Horo obpaza QNX;

O /dev/zero — YCTPONCTBO, KOTOpPOE MpU YTEHWU M3 HEro Bcerna
Bo3Bpallaer Hojb. Mcnosnbayercs, Hanpumep, IJIsl TOTO, YTOGHI
3arO0JHUTb HOJISIMU CTPAHMLIBI MAMSATH;

O /dev/mem — YCTPOWCTBO, TNpencrapisioliee BCIO (DUINYECKYIO
MaMSITh.

[Tpeduxc, K KOTOPOMY aIMHHUCTPATOP PeCypCcoB 3aMpPalLUBAET NpHU-
COEIMHEHUE CBOEro TOMIEpPeBa, HA3bIBAETCS MOUKOU MOHMUPOBAHUS.
To4yky MOHTMPOBaHHUSI MOTYT Ieperpyxarbcs, T. €. K OQHOW TOYKe MOoryTt
TOAKIII0YATh CBOM INOAAEPEBbsl HECKONbKO aIMUHUCTPATOPOB pecyp-
coB. Kpome Toro, anMuHMCTpaTop npoleccoB MO3BOJISIET CO31aBarh
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CHMBOJIMUECKHE TPEDUKCHI, T. €. PErMcTPUpPOBATH B MPOCTPAHCTBE

[yTeBbIX MMEH CCHUIKM Ha CYILECTBYIOLLUiA ha:

ln -Ps cymecTByoupii ¢an mums_CCBUIKMA

MexaHu3M NPOCTPaHCTBA MYTEBbIX MMEH MO3BOJIAET aIMWHHMCTPATO-

py MpOLIECCOB OINpEeNsAThb, Kakoil M3 aJIMUHUCTPATOPOB PECypcoB

JOMKEH BBIIOIHUTb TOCTYMMBIUMIA 3aPOC HA BBOI/BBIBO JAHHBIX.

AJsiropuTM OyZIET TaKoM.

1. Tpouecc BBHIMOJHAET CUCTEMHBIH BbI30B open() mnsl TOTO, 4TOOBI
oTkphITh (aitn. Ilpu 3TOM yKas3bIBAETCA MOJTHOE (nyteBoe) UMM
daitna. BubmoreyHas GyHKUMA open() ULIET aIMWUHUCTPATOPY
npoueccos QNX-coobuieHne OMNpeneNeHHON CTPYKTYpbI, Clipa-
muBas yro-to Bpone: "Kakoii U3 ailMMHUCTPATOPOB PECypcoB OT-
BeyaeT 3a aToT ¢aitn?”

2. AIMUHMCTpATOp MPOLIECCOB COMOCTABNISAET IMYTEBOC MM daitna
C lepeBoM MpedpUKCOB 1 BO3BpALIAET (PYHKIMH open() cooblLeHNe-
OTBET, coliepXkaliiee NIeHTU(HUKATOP AMMUHUCTPATOPa PECYPCOB.

3. MOyHKUMA open() HANpsiMylo oOpailaercss K aiMWHUCTpATOpy pe-
CYpCOB C 3aMpOcOM Ha OTKpbiTHE (aiiia.

4. AIMMHWCTpATOp pecypca Co3laer y cebsi CTPYKTYpPY AaHHBIX, Ha-
3bIBAEMYIO 020KOM YNPAGACHUS OMKPbIMbIM KOHMEKCMOM (OCB —
Open Control Block) 1 BO3BpallaeT dbyHkunu open() GaitioBbli
JECKPUINTOP.

Terepb MPUKJIAIHON MPOLECC MOXET 3arpallnBarh Onepalrn Hre-

HMS/3aMUCH, UCIIONB3Ys MOJMyYyeHHbI aiIoBbIi IECKPUIITOP. An-

MMHHUCTPATOp PECYpcoB, B CBOIO OYEPE/lb, MCIIOIB3YET OCB pis1 To-

ro, YTOObI PA3NIMYaTh 3AMPOCHI PA3HBIX MPOLECCOB. OCB Bkitoyaer:

O daiinoBelit AECKPHUIITOD, YHUKaJIbHBI1 BHYTPY OHOTO MPOLIECCa;
O uneHTHdUKATOp Mpoliecca, YHUKAIbHBIH IS y3/1a CETH;

O undopmauuio o daite (Hampumep, MHpoOpMaLIMIO O TEKYLIEM
(baitIoBOM yKaszarese).

Hosbiit OCB coznaercs Mpy KaxaoM BbI3oBe QYHKLUNU open().

Paspensemas namatb U guUHaMu4eckn
npucoepuHaemMbie 6ubnunoreku
MexaHusMm paanenﬂeMoﬁ MaMsaT peaau3oBaH B aIMUHUCTPATOPE

IIPOLIECCOB M MpeIHA3HayeH ISl GbICTPOro obMeHa 60JbIIUMHI 00b-
eMaMH JaHHbIX Mexay npoueccamu. CyTb 9TOro MEXaHM3Ma 3aKJIio-
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YaeTCsl B TOM, YTO MPOLECC 3aNpaliuBaeT aIMUHUCTPATOP MPOLIECCOB
O BBIIEJIEHMM HEKOTOPOIO PErMOHa MaMsiTH. 3aTeM 3TOT PErHOH Mo-
XET OTODOpaxarbcsi PasHBIMU MPOLIECCAMU HA MX COGCTBEHHOE aj-
pecHoe npocTpaHCTBO. [TockoIbKY HECKOIBKO TPOLIECCOB MOTYT I10-
JIYYUThb IOCTYN K OIHOMY y4acTKy MaMSITH, B LEIAX COXPAHEHUs Lie-
JIOCTHOCTM  JaHHBIX HEOOXOAMMO CUHXPOHU3UPOBATh ONEpaLUM
YTEHHS/3AMUCH C pasiensieMoil MaMsIThIO.

I/IHorLEa MPOrpaMMHBIA KO, BBITOJHAIOWIMIA CTAHOAPTHBIE OMepaLuy
(sIpkuit MPUMEpP — MepechuIKa COODMIEHHU ), Lesiecoo0pa3HO BbIACTUTD
B OTACNBHBIA MPOrPaMMHBIA MOMYJb, NOCTYMHBIA [ OJHOBPEMEH-
HOro MCroyib30BaHMsI HECKOJIBKMMU MpoueccaMu. Takoit Moaysb Ha-
3bIBAIOT pa{ammwn 00beKkmom WIIM  OUHAMUMECKU NPUCOeOUHAEMOL
bubauomexoii, a onepauuio "MOAKIIOYEHUS" npotiecca K pasesisieMoMy
00beKTY — Odunamuueckoi komnonoskoii. TIpu MCIONB3OBAHUM pasne-
JIeMoro 00BeKTa B COCTaB NMPUJIOKEHHs! BKITIOYAETCS HE MPOrpaMM-
HbIil KolI, a MHGOpPMaLMsl 0 AMHAMUYECKOi GubInoTeKe.

Kakum xe 06pa3oM BbINosHsIeTCs: JMHAMHYECKAs KOMITOHOBKA? Ipu
CO3MaHUM TIpOLECCa aAMUHHMCTPATOP MPOLECCOB KOMMPYET B (i)usn-
HECKYI0 MaMsATh 3arpyXaeMble CErMEHTBbl MPOrpamMMbl M pacludpo-
BbIBACT 3arojloBOK Mporpammbl. Eciau B 3arosnoBke ykazaHo, yto
nporpamMe HeobXxoouma AMHaMMyeckas 6uGIMOTEKA, TO a}]Mm’ﬂ/ICT-
paTop MPOLECCOB 3arpyxaer pasjeisemMylo OUONMOTEKY, comepa-
LYo NTMHAMWUYECKUH KOMITOHOBIUMK, M MEPeJaeT 3TOMY AMHAMUYE-
CKOMY KOMITIOHOBIIWKY YIpaBJIEHHUE.

JMHAMUYECKUI KOMITIOHOBILMK BbITIONHSET MOUCK U 3arpy3ky B Ta-
MSATb HEOOXONMMON IMHaMM4ecKoil 6uGAMOTEKM. DTa 6GUGIMOTEKA
R00aBJIsIeTCs BO BHYTPEHHHMI CITUCOK BCeX 3arpyeHHbIX 6MOIMOTeK
CONPOBOXIAEMBI AUHAMUYECKUM KOMIOHOBLIHKOM. ’

IluHaMquleun KOMITOHOBILMK OCYLIECTBASIET MMOUCK 3aMpPOILIEHHOI
pasaesnsieMoii 6MGIHOTEKH B CIIEAYIOLIEM MOPSIIKE.

1. CHayana BBIMOJHSIET NPOBEPKY, ObLIA JU 3arpy>keHa B MaMsTb
ga%uenﬂemaﬂ OuO/IMOTEKA, MPOCMOTPEB CMUCOK 3arpPyXEHHbIX
nonuorek. Ecin 6ubnnorteka eute He 3arpyxeHa, TO KOMIIOHOB-
LUIMK HAaYMHAET MOMCK.

2. Ecu yKasaHo abcosiloTHOE MyTeBoe MMsl (T. €. HauMHalolleecs
¢ cuMmBozia "cmaw” — /"), TO 3arpyxaercss MMEHHO YKa3aHHas
6ubimorexka. Ecniu Gubnmoreka ¢ ykasaHHBIM MMEHEM He Cylile-
CTBYET, TO NIbHEHILNN MOUCK HE NMPOU3BOIUTCS.

3. Eciau ykasaHo He abCONIOTHOE MyTeBOE MMsl, TO IMHAMUYECKU I
KOMTIOHOBILMK OCYLIECTBISET MOUCK OMOIMOTeKM B KaTajorax,
[IepeYuCIEHHBIX B TEPEMEHHON OKPYXEHUs LD_LIBRARY PATH,
OJIHAKO TOJIbKO B TOM CJyyae, eclii MporpamMma He MMeeT MapKu-
pOBKU setuid.

4. Ecnu paspensieMas 6ubuoreka no-npexHemMy He HaiieHa u eciu
AMHAMUYECKAs] CEKLMs MCIIOMHAEMOro KOJa CONEPXHUT Ter
DT_RPATH, TO MOMCK INMPOM3BOAUTCA W MO IMYTH, ONpPEAeICHHOMY
B Tere DT_RPATH.

5. Ecnu pasgensiemass OubiauoTreka MO-MPExXHEMYy HE HaiiieHa ToO
KOMIIOHOBLIMK BBIOJIHSIET IOUCK B KaTajorax, OIMPEeACICHHBIX
B IepeMEHHON OKpYXeHMs] LD_LIBRARY_PATH MOyl procnto.
Eciu oTa nepemeHHas He ObUla onpereneHa, TO MCMONb3YeTCH
3HayeHMe O YMOJYAHUIO — KAaTaJlor, COlepXallnii 3arpy304Hbli
o6pas OC.

KpoMe Toro, mpolecc MOXET 3arpyxaTb pasiessieMylo OGMOJIMOTEKY
BO BpeMsi MCIONHEHMUsI, MCMOJb3ys (QYHKLMIO dlopen(), w, Korma
Gojibliie HE HyXHaercs B Hei, BBITPYXaTb €€ C MOMOILBIO dbyHKUKAH
dlclose(). Tlouck, 3arpy3Kky ¥ BBITPY3KY JMHAMUYECKOH OUOGIMOTEKH
M B OTOM CJly4yae BbIMOIHSET AMHAMUYECKU KOMIOHOBLUMK (oH co-
JepXKUTCsl B paszieiseMoM 00beKTe libgnx. s0).

Mony4eHune nHcpopMavmm o npoueccax

CoBbITHSL CO3IAHMS M YHUUYTOXEHMS MPOLECCOB M TOTOKOB (HUKCH-
pYyIOTCS C TMOMOLUBIO TaKeTa TPacCMpOBKM SAT (System Analysis
Toolkit). OnHAKO 4acTo GbIBAET HYXHO OBICTPO TONYYUTH MHbopMa-
LIMIO O TEKYILEM COCTOSIHMM MPOLECCOB M MOTOKOB. Inst aTOTO B CO-
craB QNX BXOAUT HECKOJIbKO YTHIIUT:

O ps — ocHoBHasa POSIX-yrunura wisi MOHMTOPUHIA MPOLECCOB.

Ona BxitoyeHa B QNX kaxk i COBMECTUMOCTH POSIX, taxk u
1S yno0cTBa aiMUHUCTPATOPOB, HEIABHO paboTtaroummx B QNX;
O sin — BecbMa uHpopmaruHas QNX-yTuauTa MOHHTOPHHIA
npoteccos. C MOMOLIBIO sin MOXHO, 3aaB COOTBETCTBYIOLLYIO
OTLIMIO, TOMYYMTh MHGOPMALMIO O MPOLECCAaX Ha Ipyrom ysie
cern Qnet. ITo yMonyaHuio sin BbIAACT IS KOKLOTO Mpouecca:
PID, pasMep Koia, pasMep cTeKa M MCIOJIb30BaHUe Mpoueccopa.
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C nomowpbI0 apryMeHTOB-KOMAHA MOXHO TOJYYHTb JOMOJHH-
TeJIbHYI0 UHDOPMALHIO:

® args — [10Ka3aTh apryMeHThI MPOLIECCOB;

® cpu — noka3sath ucnoyib3zobanue LITY;

® env — [10Ka3aTh [IEPEMEHHBIE OKPYXEHHUs TIPOLIECCOB;

¢ £ds — M0Ka3arb OTKPbIThIE (aiiTOBbIE AECKPUTITOPDI;

® flags — 10Ka3arhb ¢1aru NpoLeCCoB;

® info — Mokasarb oOLIyI0 UHGOPMALIMIO O CUCTEME;
memory — I10Ka3aTh MaMsITh, UCIOJb3YEMYIO MIpOLECCAMMU;
® net — I10Ka3aTh UHMOPMALIMIO 06 y3/1ax CEeTH;

® registers — [10Ka3aTb COCTOSIHUE PETUCTPOB;

® signals — [0Ka3aTb CUTHAJIbHbIE MACKU;

® threads — I10Ka3aTh MH(OPMALIMIO M0 MOTOKAM;

timers — M0Ka3aTb TAMEPDI, YCTAHOBJIEHHbBIE MPOLEECCAMMU;

® users — [10Ka3aTb peaibHbIC U 3(PPeKTUBHbIE MIEHTUPHUKATO-
PBI BJIANEBLIEB U TPYI MPOLIECCOB.

HJIH BBINTOJITHEHUSI KOMaHA NOCTAaTOYHO BBECTH TE€PBbIE JIBA CHUMBOJIA,
HanmpuMep KoMmaHIa sin flags paBHO3HAYyHA KOMaHIE sin £1.

Y YTUINTBI sin €CTh BapUAHT C rpaduyeckuM nHTEpdeiicom — yTU-
JiuTa vsin (puc. 5.1).

pidin — 93Ta yruiaura nosiBuiack B QNX Tonbko ¢ 6-ii Bep-

CMM WY NpelHa3Ha4YeHa IUIg TOJy4YeHUs1 OeTaaibHOMU nmbopmauuu
O ITOTOKaAX.

Kpome atux yruaut, apektMBHOE cpeacTBO MOHMTOPHMHTA npouec-
coB ectb B cocraBe QNX IDE — nepcnekrusa QNX System
Information. YtoGbl Bocnonb3oBaThesi 3TUM CPEACTBOM, HEOGXOLMMO
3aMyCTUTDb LIEJIEBOI areHT gqconn Ha y3jie, MOMIEXAILEM MOHUTOPUHTY.
Ecinu HeoOXonuMo BBITIOTHUTE MOHMTOPHHT JIOKAILHOTO Y3/1a, 3HAYHT,
qgconn HYXHO 3aMyCTUTb Ha JiokaabHOW DBM. OkHO nepcrieKTuBbl
QNX System Information nokasano na puc. 5.2.

B nieBoit yactn oTobpaxaercst CHCOK TeKylMX MPOLECCOB, a coep-
XHMOE MpaBoi YACTH 3aBUCHT OT BbLIOpAHHOI BKJIAAKU (HA puc. 5.2
nokasaHa Bkjaaka System Summary).
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e [ code | Data | Stack | Vtack |
1 0 0 0 0 489688 1)
P | 532495 76K, 152K 8K 516K 134 |
. | 577562 52K 704K 26K 648K 685, s
. 659469 48K 212K 12K 516K 286
ptz;m 659479 72K 8K

£y

£l i 7

0 bkgdmr 61442 136K
wmswitch 614428 12K 144K 12K‘

= g T E e megeerel Tmesn. .
{ Memory & (L Es ﬂaf:‘(;u;&a* meré \’ it e\g: 4 T & e
“1 Name Vaddr ‘ offset | Code i Map i Data l Map .
{ 798750 psin
Xl ldev/ze:: 08045000 00000000 12;;:::,_
i usr/photon/bin/psin . 08048000 00000000 28KISR_X_ lizk R
| devizers 08052000 00000000 ; i
% Idanx.s0.2 | 80300000, 00445000 300K SR_X_ R
il libphexlib.so.2 B8200000. 00000000 60K SR_X_ :: PR
Il ibapso.2 88210000, 00000000 56K SR_X_ PRW_

dsddy- 478M 1:338Mhz Intel 686 FEMBS10.

Puc. 5.1. OkHo yTunuTel vein

1 e | o
[+ ; % local (daddy) 24
2 1 2“”’""‘““) W;! 08 Version: 6.2.0.(2002/05/17-13:47: 15edt)
i -y tinit (2) : X
: :00:00 GMT 1970
. % slogger (3) | ; Boot Date: Thu Jan 01 00:00:00 GHT o
-S4y mqueue (12292)
& pei-bios (5) |
devb-eide (6
4§ deve-con (7) LTy ' _
i fepka @ - - i
g fma ‘:(;?;50)7 14) 4 Applications Servers
0-net 4 5 ; i
gy 3 (| [Name  THeap U | Stant Nams | Heap lclf;-:\ ] i‘tla:spp _
B devc-par (77836) [ | [owm BOK T1ims Tus Sep 16. procnto 1M L. Tue S;p bt
Ry eclipse (1499149) ilish 0 3ms Tue Sep 16 .{ tinit 16K b 1..‘
@ spooler (77838) Hlsh 0 4ms  TueSep 16 .| slogger - 64K :fgﬂgs ey
& sh (1499151 ped 0 27ms  Tue Sep 16.1 mqueue 16K us L
b % devb-fdc (147472) | pci-bios . 16K 13ms  Tue Sep L.
"%random(lsﬁsBS) devb-eide  12M 57se.. Tue 5ep L.
% devc-ser8250 (1108 deve-con 48K 174ms Tue Sep L.!
. fe-pkg M 13se.
&% dumper (167955) =
3 Photon (327700) | } pipe 32»; ::;;ns
;B lo-audio (110613) |54 10-net 2 mm,‘..s
4y fontsleuth (405525)&@ | :g\,c-play' hz Lo
i 2V C- P
1 pwm (1380375) i
43 to-graphics (372760 ;i eclipse I{Zi Erﬁr\;s
iy devi-hirun (401433)fx it spooler 2
i shelf (1425434) ! sh 32K 3ms
By sl i
% bkgdmgr (1462299); ¢} devb-fdc
i3 i - FELa J.ra
- o T Hh - 0
: iPro ton Th |nfurv§;a.{|uv;| Memorlnformauon Malloc Information
f'l’arget Navigator Navigator System Summary ; Process Information Threa(d . Y. : ;

Puc. 5.2. OkHo nepcnektussl QNX System Information, Bknaaka System Summary
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"MocmepTHan" guarHocTMKa npoLeccos

B ocHoBe "mocMepTHOIA" IMArHOCTUKM MPOLIECCOB JIEXUT UCTONb30BA-
HKMEe NpOrpamMMbl dumper, COXPAHSIOLLEH Ha JUCKe 00pa3 "aBapuitHOro"
npouecca — TaK Has3bIBAEMBIN core-ghain. DTy Mporpammy MOXHO MC-
NONb30BaTh U U HEMEMIEHHOIO MOJy4YeHUs] obpasa KaKoro-jiubo
paborarouiero npouecca. EciM dumper 3anyuieH cucteMoii, To o
YMOJIYaHUIO OH COXpaHsIeT core-obpasbl B Karajore /var/dumps. O0-
Pa3bl COXpAHSAIOTCA ¢ UMEHAMU B (bopMaTe nMs_nporecca.core.

IlonyyeHHblit 06pa3 mpouecca MOXHO aHATM3UPOBATh ABYMsI CIIOCO-
Gamu: 16O YTHIMTON coreinfo, cpasy BbLIAIOLIENH MHbOopMALINIO
o core-obpase, 1160 ¢ nmomolupsio GNU-oTragumka gdb:

gdb rMa_HporpaMMel MMA_HPOTPAMMEl. COre

MHorne NocTaBlMKKY POrPaMMHOTO obecredeH s TpeGyIoT, YTo6bI
NP1 OOpalleHUn B UX CIYXObl TEXHUYECKOH MOMIEPKKM KIMEHTI
NPENOCTAB/IAIM COOTBETCTBYIOLIME COre-06pasbl.

AononHutenbHbie cnocobbl IPC

Kak yxe ynomuHanoce, BHe Mukposizpa Neutrino ¢ MoMolIblo 10-

TIOJTHUTENIbHBIX aIMUHHUCTPATOPOB PECYPCOB
pPeau30BaHO HECKOJBKO
cnoco6oB M3B:

0 ouepenn coobweHuit POSIX (peanusoBaHsl B agMMHHCTpaTtope
ouepeneil mqueue);

a MMEHOBAHHBIC KaHA/bI (peanu3oBaHbl B aIMHHUCTpATOpE (aiino-
Bo# cucteMbl POSIX);

0 HEUMEHOBAHHbIE KaHaJIbl (pea.]'”/l30BaHbl B aIMHWHUCTpaATOpe Ka-
HaJIOB pipe).

Ouepean coobuieHuin POSIX

Ouepenn coobuienuit POSIX peannsosanst B QNX ¢ nomolusio az-
MUHHUCTpaTOpa oyepesiedl mqueue. AIMUHUCTPATOP mqueue PETHCTPHU-
PYET B MPOCTPAaHCTBE MYTEBBIX MMEH NpeUKC /dev/mqueue, UMEIO-
Ui tun "Karagor”. Ouepenyt coobuienuii POSIX — 3T0 MMeHOBaH-
Hble OOBEKTHI, MMOITOMY AAHHBIA MEXaHU3M MOXHO MCIOIb30BATh JUIS
ObMeHa IaHHBIMM MEXIy Mpolieccamy Kak B pamkax ofHoi DBM, tak
M MEXIY MpolieccaMu, paboTalOIMMK HA Pa3HbIX y3/1ax CETH.
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Coob6ienusi POSIX He KomupyloTcs HENOCpeACTBEHHO M3 anpec-
HOTO MPOCTPAHCTBA OIHOrO TMpolecca B aIpecHOE IMPOCTPAHCTBO
ApYyroro, Kak 3To JEJNAl0T COODIIEHUS QNX, a ucronab3yloT npome-
XYTOYHOE apeCHOE MPOCTPAHCTBO AAMMHUCTPATOPA mqueue. Ioato-
my coobuieHuss POSIX pa6oraiorT OTHOCHTEIbHO MEUIEHHO.

Ouepelb COOOLIEHNI MOXHO TOCMOTPETh KOMaH/OiA:
1ls -1R /dev/mqueue

Pa3smepsbl (aitsioB 03HA4YalOT KOJIUYECTBO COOOLLEHUN B ouepensix.

NmeHOBaHHble U HeMMeHOBaHHbI€ KaHallbl

Kanansi, Wi npoepammible Kananvl, — 3TO OJWUH W3 TPAAULMOHHBIX
crioco6oB M3B B UNIX. Ha3nayeHue KaHaia — OOECTEYUTh OIHO-
HamnpapJIeHHYI0 Tfepefady JaHHBIX OT OJHOrO Npouecca K Ipyromy.
[Tpy 3TOM BBIBOI OHOIi MPOrpaMMbl COENMHAETCS ¢ BBOLOM JIPYToii.
B cucTeMHOM aIMWUHUCTPUPOBAHWMU HEUMEHOBAHHbBIE KaHAIbl MC-
MOJIB3YIOTCS JUIS CO3JaHUs TaK Ha3bIBaeMBbIX Koneellepos — UETI0YEK
[1OC/IeI0BATELHO BbIMOMHSIIOLIMXCS KOMaH, KOTa Pe3yibTar OQHOM
KOMAHJIbI SIBJISIETCS] BXOAHBIMM JAHHBIMU LISl APYroit, Hanp1Mep:

cat /etc/services | grep telnet

311er [10Ka3aHoO, 4YTO KaHall co3faeTcss ¢ INOMOILLbIO CUMBOJIA "l".
B pesysbTaTe BBINOJHEHMs 3TOro KOHBeHepa Ha 9KpaH OynyT BbIBe-
JI€Hbl TOJNBKO Te€ CTPOKU (aitna /etc/services, KOTOPbIC CONEPXAT
cioBo "telnet"”.

Paznnyus Mexay UMEHOBAHHBIMU U HeMMEHOBaHHBIMH KaHAJIaMU:

(] MMEHOBAHHbIE KAHAIbl MPENCTABISAIOT cob0it 0CODbI THI daiina,
xpaHsierocsi B ¢aiinoBoil cucreme (T. €. OAMH MPOLECC MUIIET
JaHHBIE B 3TOT aiia, a Apyroil — YUTaer), No3TOMy MMEHOBAH-
Hble KaHIbl paboTaloT MeUIeHHee, HO MOTYT MCIIOJIb30BaTHCA
s M3B mexay Jo0bIMU TIPOLIECCaMU B CETH;

{1 HeMMeHOBaHHbIe KAHIbI pealn30BaHbl C [MOMOLLUBIO AAMUHUCTPA-
TOpa KaHAJIOB pipe, KOTOPbIN U BbIMOJHSET Oydepu3aLnio JAHHBIX,

3 HeMMeHOBAHHbIE KAHAIBI MOTYT McMoJib3oBarbes s M3B Tonb-
KO MEXJy TPOLECCAMM, CBSI3AHHBIMU OTHOLUEHMSIMU "POIMTENDb-

o

CKMil" — "moyYepHHit".

HecMoTpst Ha TO, YTO HEMMEHOBaHHbI KaHal paboraer ObicTpee
MIMEHOBaHHOrO, OH ycTynaer no ckopoctd QNX-coolLeHUAM.



L e e
°

NABA 6

PA3rPAHVUYEHUE OOCTYNA
K BAHHbIM B OC QNX

[lo cytn nena, naHHble MOTYT HaxomMTbCS B IABYX "MecTax” — Xpa-
HUTbCA B BUAE (ailsioB Ha HocuTese (0GBIYHO — HA XECTKOM JMCKE)
i pasmewiatecst B O3Y, Oynyyu yacTblo Kakoro-iubo npotecca.
C Touku 3penns DBM, HaHHBIMH OMepUPYIOT He MOJIb30BATENH,
a BBITIONHAIOLWIKMECs npouecchl. TakuM obpasom, 3anaya pasrpaHuye-
HUS I0CTyNa CBOAMTCA K NIBYM MoJ3a1ayam: o0ecreynTh MeXaHH3M,
NIO3BONIAIOLUMI  MONB30BATENSAM 3aMyCKaTh TOJBKO OMNpeneIeHHbIe
MpOrpaMMel, U OOECHeYyuTbh MEXaHM3M, MO3BOJSIOLIMI TMpoleccam
paborath TOJNBKO C onpenenreHHbIMU daitnamu. O6a 3TUX MexaHU3Ma
pE€aM30BaHBI C NNOMOLUBIO GalNOBbIX aTpUOYTOB HOCTYNA (cM. 21. 4).
B 21. 5 Mbl roBopuau, 4TO Kaxmomy Mpoleccy MpH CO3NaHMH npu-
CBAaWBAETCA 4YeTbIpe MIOECHTU(UKATOPA: pealbHbIi U 3(HeKTUBHBII
uneHTrukaropsl nosnpsoaressi (UID u EUID) u peanbHbiii u 3¢-
dexruHbId uaeHTHdUKaTopel rpynnel (GID u EGID). Kak xe
MIPOUCXONHUT MPHBA3KA 3TUX MAEHTU(DHUKATOPOB K KOHKPETHOMY Ye-
noBeKy? 115 3TOro MUCroNb3yeTcss MEXaHM3M PErMCTPaLMK [10J1b30Ba-
Teneil. B oToit raBe paccMarpuBaioTcs BOMPOCHL:

O peructpauust Moab30BaTess;

O nobasieHue U ygajieHue MOJIb3oBaTeNeil U UX IPYIIIL.

Pel'I/ICTpaIJ,I/Iﬂ nonb3oBaTensa

BeriomnuM, yto mosb3oBaresib perucTpupyercsi B CUCTEME MOCPEACT-
BOM YTWJIHTBI login WM phlogin. [TojayuyuB UMs U Mapoib, YTUIUTA
(myckait aTo Gyner login), IpocMarpuBaeT 6a3y JaHHBIX TOb30BATEEl
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/etc/passwd B [MOMCKax ykaszaHHoro umeHu. Pailn /etc/passwd
COCTOUT M3 CTPOK ciiefytoliiero dopmara:

username:haspw:userid:group: comment :homedir:shell

username — WM [10JIb30BaTEIsI, MCIIOJB3YyEMOE IJIs1 BXOA B CUCTEMY,
haspw — €CJIM MoJjie He mycroe, To B ¢ailie /etc/shadow XpaHUTCS
naposb M0JIb30BaTENs; userid — MAECHTU(PUKATOP MoNb30BaTes (11s
root paBeH 0);

group — WAEHTUGMUKATOP IPYIIIHL;

comment — JI100asi CTpPOKa, He coAepXKallas CUMBOI ":";

homedir — AOMALIHUM Katajor MoJyib3oBaresis, T. €. Karajor, B KOTO-
pOM MOJb30BaTENb MOXET ITPOU3BOJIBHO CO3AaBaTh U YAAISATh dpafmm;

shell — KOMaHIHBI MHTEPIPETATOP, KOTOPBIA BbI3bIBAET YTHUIMUTA
login MPM YCIEIIHOM BXOJ€ I0JIb30BATENsI B CUCTEMY.

Ecnu BBEdEHHOE MMS I0JL30BATENS CyLUECTBYEeT B 6ase MAaHHBIX, TO
[IPOBEPSIETCS 3HAYEHHUE 10N haspw. [lose MOXET OBITh MyCThIM, YTO
03HayaeT OTCYTCTBME MapoJisi y Mojib30BarTess, Wiu He nycThiM. Eciun
foJie He MYCTOEe, TO login MpocMaTpuBaeT 0a3y NaHHBIX Maposen
/etc/shadow, pa3bICKMBasi CTPOKY, COOTBETCTBYIOLLYIO UMEHU MOJb-
soBarend. Paill /etc/shadow COCTOMT M3 CTPOK CJEIYIOLIEro
dopmara:

username:password: lastch:minch:maxch:warn:inact:expire:reserved
username — UMJ [10JIb30BATEJIA;

password — 3aIUMPPOBAHHBIMA NAPOJIb MOJb30BATENIS,

lastch — BpeMsi NocienHeit MoaudrKaunm,

minch — MMHMMaJIbHOE KOJIMYECTBO [HE Ui MOAUDHUKALINHY;

maxch — MaKCUMaIbHOE KOJMYECTBO OHe Uit MoandUKaLuH;

warn — KOJIMYECTBO IHEH ISl MpesynpexaeHus;

inact — MaKCUMaJIbHOE KOJIUYECTBO IHEW MEXIY BXONaMU B CUCTEMY;
expire — J1aTa UCTEYEHUS JOCTYNA;

reserved — I10JI€ 3ape3€pBUPOBAHO [UIST MOC/IEAYIOLIEro MCIOoJb30-
BaHHUA.

Ecim uMsa M maposib BBENEHbl MMpaBUJbHO, TO login 3alyCKaeT

KOMaHIHBI MHTEpNpeTaTop, yKa3aHHbI B aiiie /etc/passwd,
¢ uneHtuduxaropamd UID u EUID, paBHbIMM HAEHTMGHMKATOPY
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MoJIb30BaTeNs, YKa3aHHOMY B (aiiie /etc/passwd, U MAEHTHGMKA-
topamu GID u EGID, paBHbiMU MAEHTU(UKATOPY TPYIIIBI, YKa3aH-
HoMy B (aitse /etc/passwd.

Bce octaipHble MPOLECCHI, 3allycKaeMble M3 3TOro MHTEpIperaropa,
BKmioyasi Photon, Hacienylor 3T MIEHTU(PUKATOPBL.

Crnenyer H06aBUTb, 4TO cyliecTByeT (aiil /etc/group, CTPOKH KO-
Toporo uMelT dhopmar:

groupname: reserved : group :member

groupname — WMS I'PYNIIBI;

reserved — 3ape€3€pBUPOBAHO I IlEUIbHeVI].UeFO UCITOJIb30BaHU A,
group — YUCJIOBOM MIAEHTHU(MUKATOD TPYMIIbI;

member — CITUCOK MMEH IOJIb30BaTe/ei, MPUHALIEXALIMX K JaHHOM
rpymne.

B cnucok MMEH MoJib3oBarteneil, MpuHamLIexXalux K rpyrnmne, MOXHO
00GaBUTH JII0OOTO CYLIECTBYIOLIErO MOJb30BaATENS.

Hano 3aMeTuTb, YTO YTUIMTA login (HO He phlogin!) co3maer B 10-
MalIHeM KaTajore mnojb3osarens ¢ain .lastlogin, COmEpXallUH
JAaTy U BpeMs MOCJIeIHEro BXONA B CUCTEMY.

No6aBneHue u yaaneHue
nonb3oBarenen u ux rpynn

B sTOM pasnesne onucaHbl:

O cMmeHa naposs ¥ 100aBleHKe NMojb3oBaTeNei 1 rpynmn;
O ynaneHue Moyb3oBaresiei U rpyrnii;

O usMeHeHMe aTpubOyTOB Mpolecca.

CmeHa napons u po6asnexHue
nonb3oBaTtenein u rpynn
Tlonb3oBaTeab MOXET U3MEHUTb CBOW rnapoJib, BbIIIOJTHUB KOMaHIy

passwd. YTunura 3arIpoCHUT l'IpC)KHPIﬁ napojb U JABaXIbl MONPOCUT
BBECTM HOBBII MapoJb.
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Ecnu KOMaHy passwd BbBIIIOJTHAT MOJb30BAaTEIb root, MPpHU 3TOM
yKa3aB B KayecTBE apryMeHTa KOMaHAbl MM I10J1b30BaTeJIsl, TO BO3-
MOXHO ABa BapuaHTa:

O eciy MNoOJb30OBATE]Ib C TAKUM UMEHEM YyXe€ CYLUECTBYET, TO IOJIb-
30BaTe/Ib root IOJYYUT MPEIJIOXKEHUE UBMEHUTDL €r0 Napoilb;

0 ecyy I10Jb30BATEJISI C TAKUM UMEHEM HET, TO YTUJIUTA NPEITOXUT
CHUCTEMHOMY AIAMHWHHUCTPATOPY BBECTU PErUCTPALlMOHHBIE NaHHbIE
noJip30Batessl UIs 3arnoiHeHusl daina /etc/passwd. Ecnu npu
BBOJ€ NAHHBIX AIMUHHUCTpATOP 3a4acT HI[CHTHCI)I/IKEITOP FPYIIIIbI,
KOTOpOJi HeT B ailyie /etc/group, TO YTWINTA BbIBEAET cOOOLIE-
HUeE, YTOObI MOJ1b30BATEb root HE 3a0bln OTPEAAKTUPOBATh (aii
/etc/group.

JoGasieHre HOBBIX IPYIN BBIMOJHSIETCS MYTEM IMPOCTOrO pelakT-
poBaHus daitna /etc/group.

Ipu noGaBieHWM IOJMb30BAaTENE! M W3MEHEHMM I1apoOJIed CTapble
BepcUM hainoB /etc/passwd U /etc/shadow COXPAHSOTCS, COOT-
BETCTBEHHO, B (paiijax /etc/opasswd U /etc/oshadow.

KcTaTu, yTuinTa passwd npeiacrasiseT U3 cebs 3aMedaTesbHbI 06-
pasell ucrojib3oBaHusi ainosoro arpubyra Set User ID. [eno
B TOM, YTO [pOLIeCC passwd pelaKTUpyeT (aiis, 3anuceiBaTh B KOTO-
pbiii MMEET MNpaBo TOJbKO TMOJIb30BaTeb root. TO €cThb Mpouecc
passwd fomxeH Bcerna umers UID u EUID, paBHbie 0. 910 M 10C-
turaercs ucrnosib3oanuem arpuoyra SUID. Paszymeercsa, npenocras-
astb ¢aitmam arpubytel SUID n SGID HyxHO o4eHb akkypartHo,
yTOOBI HE celaTh Opelllb B 3aliMTe MHGOPMALIMH.

YpaneHue nonb3oBartenei n rpynn

IIJIH TOrO YTOOBI YAQUTUTDb T10JIb30BATEJIA U3 CUCTEMBI, CUCTEMHBII
aIMUHKCTPATOp JOJKEH OTpeNakTupoBarb Tpu aidna, yaaauB
U3 HUX CTPOKH, COOTBETCTBYIOLIUE [MOJb30OBATEIIO: /etc/passwd,
/etc/shadow, /etc/group.

JIns  ymajneHus IpYNObBl  IOCTaTOMHO — OTPEAKTHUpOBaTh  (aiin
/etc/group, HO 00A3aTebHO yOeAUTeCh, UTO HU UIsI KOrO U3 Cyllle-
CTBYIOLLMX TMOJIb30BaTENEN 3T IPYNna He sIBisieTcs MepBUYHOM (KO-
poye roBopsi, MpoBepbTe, 4TOObl B (aiine /etc/passwd 3Ta rpynna
He YIOMMWHAJIach).
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N3meHeHue aTpubyToB Nnpouecca

s spemenHoro uamernenuss UID n EUID npeanasHayeHa ytuaura
su, a i BpeMeHHoro uaMeHenust GID u EGID — ytunuta newgrp.
JInst TOro 4YTo6bl MOXHO OBbLIO M3MEHUTb MIEHTU(MKATOP rpyMIbl,
HeoOXonMMO, YTOObl MMS MOJB30BATENsI ObUIO B CITUCKE YJIEHOB 3TOM
rpymnnsl B daiine /etc/group.

B npupone elie BCTpeyaeTcsi CBOOOMHO PaclpOCTpaHsEMbli MakeT
C YTWINTON sudo — OHA TNpPEICTaBisieT coOOH su C pacliMpeHHOH

GYHKIMOHAIBHOCTDIO.

st Toro 4ro6bl perucTPUpPOBaTh UCIONb30BAHUE YTUIMTHI su MOJb-
30BaTesIMU, HEOOXONMMO co3farh daitn XypHajia ¢ MMEHEM, YKa-
3aHHBIM B KOHUIypalUMOHHOM daiine /etc/default/su. [To ymor-
yaHWIO TaM onpeneleH ¢ail /usr/adm/sulog. DTO HACIEACTBO
QNX4, rae He ObLIO Katajgora /var ISl XPaHEHUs TeKylled M3me-
HsieMoit uHpopManmu, Kak ato npuHsato B UNIX, a ucnonb3oBaics
Karanor /usr. ITo3TOMy JIMYHO sI MPEATIOYUTAIO yKasaTh YTHUJIMTE su
BeCTM XypHan B daiiie /var/log/sulog. He 3abymbre, 4ro Xyp-
HaIbHBIA (ail IOMKEH HMETb aTpuOyThl HOCTyna IO YTEHHUIO U
3aMMCH TOJIBKO JUISl CBOEro Bialenblia — MOJb30Barelsl root.

MABA7

YNPABNEHUE PECYPCAMU OBM
B OC QNX

B aToit maBe paccMaTpuBaoTCs:

O aAMMHUCTPATOPHI PECYPCOB;

O daitnosble cuctembl B QNX;

O cUMBOJBHBIE YCTPOHCTBA BBOAA/BHIBOAA.

Ynpasnenue pecypcaMu DBM — onHa 13 m1aBHbIX QYHKLUHMI 11060
ornepauroHHoi cucteMbl. K OCHOBHBIM pecypcaM, KOTOPBIMH YIpaB-
nser OC QNX, oTHocsTCS:

O daitnossie cuctembl;

O cuMBoOJIbHBbIE YCTpoiicTBa BBOIA/BbiBOAA (IOCjeNOBaTe/bHbIE U
napajjieibHble TIOPThI, CETEBbIE KAPThl U T. A.);

O BuprtyanbHble ycTpoiicTBa ('HYJb'-ycTpPOWCTBO, ICEBIOTEPMHHA-
JIBI, TEHEPATOP CIYyYaifHBIX YUCEN U T. I.).

B QNX nopnepxka pecypcoB He BCTPOEHAa B MUKPOSIAPO U OpraHu-
30BaHA C TTOMOILBIO CNELMATbHBIX NPOrpaMM M IMHAMUYECKU NpU-
COoeIMHSIEMbIX OMOIUOTEK, MOJYYMBLUMX Ha3BaHUE "aqMUHUCTPATOPBI
pecypcoB”. BaaumoneiicTBre MexXIy aaiMUHUCTPAaTOpaMu PECypcoB U
JIpYrMMM NporpaMMaMH peaiM30BaHO yepe3 YETKO OMNpeleNeHHbIH,
XOpOLIO JTOKYMEHTUPOBAHHBIN uHTepdeiic ¢aitioBoro BBOAA/BbIBOAA.
XoTsl, KOHEYHO, HAa CAMOM jieje Becb 0OMEH MocTpoeH Ha 6a3oBoM
MexaHusme QNX-coobuieHuit Mmukposiapa Neutrino.

AaMuHucTpaTopbl pecypcoB

Aomunucmpamop pecypcog — 3TO TIPUKIAAHAsI cepBepHasi Nporpam-
Ma, npuHumaiolias QNX-coobuieHHs OT APYrMxX Mporpamm U, INpu
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HeoOXOAMMOCTH, B3aMMofeiicTByloliass ¢ annaparypoii. s cBsasu
MEXIY MPOrpaMMOM-KIMEHTOM U aIMWHUCTPATOPOM PECYPCOB UC-
MOJIb3YeTCsl MEXaHU3M IPOCTPAHCTBA UMEH. AIMUHUCTPATOP pecyp-
coB paboTaer Tak.

1. BoimonusieTcs WHULManuM3auus uHTepdeiica coolLUeHUi, MnpH
STOM CO3[JAETCSl KaHaI, MO KOTOPOMY KIMEHThI MOTYT NMOChUIATH
CBOU COODLLUEHUSI aIMUHKUCTPATOPY PECYPCOB.

2. Peructpupyercsi nyreBoe MMs (T. €. 30HA OTBETCTBEHHOCTH)
B NPOCTPAHCTBE UMEH aIMUHUCTpATOPa MPOLIECCOB.

3. 3amyckaercsi 6eCKOHEYHbIN LUMKII MO MPUEMY COODLICHUI OT KIIK-
€HTOB.

4. C noMolILbIO ONepaTopoB switch/case BBITNIOJIHSIETCS MEPEKIOYE-
HME Ha HYXHBIl 06paGoTYMK [isl KaKIOTO TMIA COOOLIEHUS.

ITo Takoii cxeme paboraloT Bce aAMUHUCTPATOPbi PECYPCOB.

dainosbie cuctembl B QNX

B sroMm paszaene paccMaTpUBalOTCS:
O xnaccuduxauus daitiosbix cucrem B QNX;
0 peanu3auus MOAAEPXKKHU (aRIOBBIX CUCTEM.

Knaccudukauus daiinosbix cuctem 8 QNX

OC QNX obecrnieyuBaer MOLAEPXKKY PasnuuHbIX (PaiTOBBIX cUCTEM
C TIOMOLIBIO COOTBETCTBYIOLUIMX AIMMHUCTPATOPOB PECYPCOB, Kax-
IOBlf M3 KOTOPBIX MNPU 3aMycKe PEerucTpupyer y aIiMUHUCTparopa
TIPOLIECCOB 30HY OTBETCTBEHHOCTW B BUIE MyTeBOro WMeHu. Takas
peanusalus Mo3BojisieT 3alycKaTb M OCTAHABIMBATH JIOOYI0 KOMOM-
Hauuo (paitIoBbIX CUCTEM AMHAMMUYECKHU.

daiinoBble cucteMbl, noanepxusaembie B QNX, MOXHO Kiaccudu-
LMpOBaTh TaK.

O O6pasnas ¢aitnosas cucrema (image filesystem) — npocras daii-
joBasi cUCTeMa "TOJIbKO IJIsi YTeHusi", cocrodulas W3 MOLIyJs
procnto M APYrMX GailfioB, BKJIIOYEHHBIX B 3arpy304Hbiii obpas
QNX. 9toT THN aitIoBOM CUCTEMbI MOAAEPXKUBACTCA HEMOCPEN-
CTBEHHO aAMWHUCTPATOPOM MPOLECCOB U LOCTATOUEH IJIS1 MHOTHX
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BCTPOEHHBbIX cucteM. Eciu xe Tpebyercss obecrieuuTh MOLIEPXKKY
Opyrux (aioBBIX CHCTEM, TO MOAYJIU HX TOLIEPXKU H00aBIIsI-
10TCSl B 00pa3 U MOIYT 3amycKaThCsl 10 Mepe HEOOXOONMOCTH.

0. RAM — mnockas "daitoBas cucrema’, KOTOPYIO aBTOMAaTHYeCKU
MOANEepPXUBaeT agMUHUCTpaTop MpoueccoB. PaiioBas cucreMa
RAM ocHoBaHa Ha wucnonp3oBaHud O3Y U Mo3BossieT BbINOJ-
HSTb OMEpaluuU YTEHUs/3anmucy U3 KaTajora /dev/shmem. 3TOT
TUN (AMIOBOM CHUCTEMBI Halle]l MPUMEHEHUE B OYEHb MAJIEHbKUX
BCTPOEHHBIX CHUCTeMax, rie He TpeOyeTcss XpaHWTb JaHHblE Ha
SHEPrOHE3aBUCMMOM HOCHUTENE M [OCTaTOYHO OrPaHUYEHHBIX
¢GYHKUMOHAJBHBIX BO3MOXHOCTEH (HET MOMIEPXKHU KaTaloros,
JKECTKHUX U MATKHUX CChUIOK).

O binouHble daitnoBbie cucTeMbl — TpaAWLIMOHHbIE (AHITOBBIE CHC-

TEMbI, OOecreynBalollNe MOLIEPKKY OJI0K-OPUEHTHUPOBAHHBIX
YCTPOMCTB THIA XECTKMX IucKoB U auckosomoB CD-ROM.
K HuM ortHocsarcs daitnobble cucteMbl QNX4, DOS, Ext2 wu
CD-ROM.

o Oaiinosast cucreMa QNX4 (fs-gqnx4.so) — BBICOKOMPOU3BO-
aurtenbHas (QainoBass cuctema, coxpaHuBuiasi ¢dopMar u
ctpyktypy auckoB OC QNX4, onHako ycoBeplleHCTBOBAHHAS
JUTSL TIOBBIIIEHHMS] HANEeXHOCTH, TPOU3BOIMUTENBHOCTH U CO-
BMECTUMOCTHU co cTaHmaptom POSIX.

e aiinosast cucreMa DOS (£s-dos.so) obecrieuMBaeT Ipo-
3payHbIid JOCTYN K JoKaabHbiM paszgenam FAT (12, 16, 32),
npu oatoM d¢aiioBas cucremMa Kouseptupyer POSIX-
NPUMUTUBBL paboTBl ¢ nHMCKOM B cooTBercTBylouiMe DOS-
KoMmaHbl. ECIM 3KBUBAJIEHTHYIO OMepaluio BbIMOJHUTL HEJb-
35 (Hanpumep, CO3AaTb CHMBOJIbHYIO CCBUIKY), TO BO3Bpalla-
ercs owubka.

e (aitnoBas cucreMa CD-ROM (£s-cd.so) obecrieyuBaer npo-
3payHbIil JocTyn K ¢aiiam Ha KoMrmakT-auckax ¢opmara [SO
9660 u ero pacuupeHuit (Rock Ridge, Joliet, Kodak Photo
CD u aynuo).

o aiinosasi cucreMa Ext2 (fs-ext2.so) obecrneuyMBaer Mpo-

3payHbIit goctyn u3 cpeabl QNX Kk Linux-paszgenaM XecTkoro
nvcka Bepcuu Kak 0, Tak u 1.

O Flash — He GI0K-OpHEHTUPOBaHHbIE (hailIoBbIE CUCTEMBI, pa3pa-

OaTbiBaeMbIe CIELUATbHO UIST YCTPOUCTB PIISLL-NaMSTH.
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) Network — daiiioBple cuUcTeMbl, obecreyuBarolMe AOCTYI
K daitnoBbIM cucTemaM Ha npyrux OBM. K num orHocsTest dait-
nosbie cucteMbl NFS u CIFS (SMB).

o aiinosas cucrema NFS (Network File System) obecreunBaet
KIMEHTCKOI paboyeil CTaHUMM TNPO3PAYHbIA HOCTYM Yepes
ceTb K (aillaM He3aBUCHMO OT ONEPAllMOHHBIX CHUCTEM, HC-
nonb3yeMblx (aitn-ceppepamu. NFS ucrnosbsyer MexaHU3M
yranerHoro BbizoBa npotenyp (RPC, Remote Procedure Call)
u paboraer mosepx TCP/IP.

e Oajiosas cucrema CIFS (Common Internet File System)
obecrieynBaeT KIMEHTCKMM CTaHLMSIM TPO3PayHbld [IOCTYI
K cetsamM Windows, a takxe Kk UNIX-cuctemaM ¢ 3amyluieHHbIM
ceppepoM SMB (Server Message Block)!. PaGoraer mnosepx
TCP/IP.

01 Virtual — ocobble QaitioBbie CUCTEMbl, OOECleYnBaloLIMe CreLm-
duyeckue GYHKUIMOHATBHBIE BO3MOXHOCTH MpU paboTe ¢ ApyruMu
(dait1oBBIMU CUCTEMAMM.

o [IlaketHas daityioBasg cucrteMa — OOecrieynuBaeT MPUBbIYHOE
IUTSL TTOJIb30BaTeNsl NpeacTaBieHne GailloB ¥ KaTajloros, Xpa-
HALIMXCS B Karajgorax, MMeHyemblx nakeramu. PeannusosaHa
¢ TIOMOILbIO anMUHKMCTparopa pecypcoB fs-pkg. Ota (aitnopas
cucrema OyneT moApoOGHO pacCMOTpeHa B CIIELIUAIBHOM pa3fie-
Jle DTaHHOM TIJIaBbl.

e Inflator — obGecreynBaeT IWHAMUYECKOE pas3Xkarue Npu OT-
KPbITUM (PaiisioB, CXKAThIX YTUJIMTON deflate U COAEPXKALIMXCA
B 3aJaHHOM KaTaiore. PeajiM3oBaHa ¢ MOMOUIbIO aIMUHUCTPA-
TOpa pecypcoB inflator.

Peanusauus nogaepXku caitnosbix cNCTEM

TTocKOJIBKY Y HEKOTOpBIX (haitioBbix cucteM, pabotatonx B OC QNX,
MHOrO OOLIMX YEPT, TO WIS MAKCUMU3ALUMW [OBTOPHOIO HCIIOJIb30-
BaHUsSl MporpaMMHOro koja (aisoBble CUCTEMbl MPOEKTHPYIOT Kak
KOMGHMHALMIO JpaitBepoB M paszensieMbix 6ubnuorek. Takoe pelieHue
[103BOJISIET CYIIECTBEHHO COKPATUTh KOJMYECTBO IOTIOTHUTENbHOM

! Monnepxka nporokona SMB peanusosaHa B nakere Samba.

nasa 7. YnpaeneHnue pecypcamu SBM B OC QNX 89

namsartu, TpebyeMmoil npu mobasneHuu daitoBoil cuctembl B QNX,
MOCKOJIbKY H00aBJsIeTCSl TOJBKO KOJ, HEMOCPEACTBEHHO peau3yio-
HIKI MPOTOKOJ oOMeHa ¢ JaHHOo# (aiIoBOi CUCTEMOM.

Hanpumep, eciu anMUHUCTpaTop KOHGMUIYPUPOBAaHUS alnaparypbl
enum-devices 00Hapyxw1 unrepdeiic EIDE, to 3amyckaercst npaii-
Bep devb-eide. DTOMY [paiiBepy MIsi paboTbl HEOOXOAUMO 3arpy-
3UTh MOIY/Ib TNOIIEPXKU OJIOK-OPUEHTUPOBAHHOTO BBOA/BbIBOAA
io-blk.so, KOTOPBIii CO3laeT B Karajore /dev HECKOJbKO OJIOK-
OpUEHTUPOBAHHBIX ¢aitnos ycrpoiicTs. [To ymonyanuio oHu obo3Ha-
yalorcsl hdn (WA XecTkoro aucka) U cdn (s CD-ROM), rae n co-
OTBETCTBYET (U3MYECKOMY HoMepy ycTpoiictsa. Kpome Toro, s
KaXIoro pasiejia XKeCTKMX [OHUCKOB co3jaercsi CcBoOi  OJOK-
OPMEHTUPOBAHHLIN CIEUUATbHbIN (ait ¢ MMEeHeM hdntm, TAE n —
HOMEp ycTpoiicTBa, a m— TuUn pasaena. Hanpumep, misa pasnena
FAT32 Ha nepBoM XecTKOM AucKe OyaeT co3faH ¢ailyl /dev/hdotll.
Eciu pasmenoB ogHOTrO THIIA HECKOJbKO, TO OHM HYMeEpYIOTCs IO-
MOJHUTENBHO C  pasjeleHHeM HOMEPOB TOYKOil, HaMpUMED,
/dev/hd0t11.1.

Monyib io-blk.so obecrieuMBaeT sl BceX OMOYHBIX (alIOBbIX
cucreMm OydepHbId K31, B KOTOPblil MOMELLAIOTCSA AaHHbIE MPU BbI-
MOJIHEHUM 3aITMCH Ha AMCK. DTO MO3BOJSIET 3HAYMTEIBHO COKPATUTb
YUCIO Omnepauuil YTeHUsl/3anucu ¢ (PU3MYECKUM ITUCKOM, T. €. MO0-
BBILIAET MPOU3BOAUTENBHOCTD PaboThl (hainoBeix cucrteM. OmHako
KPUTUYHBIE C TOYKH 3PEHUSI HAEXHOCTH (PYHKLUOHUpOBAHUA OJo-
KM dailnoBoil cucTeMbl (Hanpumep, MHGopMaLUS O CTPYKTYpe AUC-
Ka) 3alMCbIBAIOTCS HAa IOUCK HEMEUIEHHO U CUHXPOHHO, MUHY#
OOBIYHBIA MEXaHU3M 3alUCH.

HJIH OOCTyla K XKECTKUM [JUCKAaM, KOMMAKT-AUCKAM U OITUYE-
CKUM JHMCKaM JpaiiBepy HEOOXOAMMO MOAIPY3UTb COOTBETCTBYIOLIWE
MOOYJIN MNOAACPXKH 06U11/IX METOHdOB JA0CTylNa, COOTBETCTBEHHO,
cam-disk.so, cam-cdrom. 80 I/I/MIH/[ cam-optical.so.

s noanepXKu coOCTBEHHO OJIOUHBIX (aiijioBbIX CUCTEM MOAYJIb
io-blk.so 3arpyxaer HEOOXOAMMblE ANMUHUCTPATOPbl (ANIOBBIX
CUCTEM, TAKXKE PEaTM30BAHHbIE B BUIE AMHAMUYECKU MPUCOEINHSIE-
MbIX 6uGnuorek. IMomnepxkka 6104HbIX (DAIIOBBIX CUCTEM peann3o-
BaHa B MOJYJISIX aIMMHUCTPATOPOB PECYPCOB!

O f£s-qnx4.so — ¢ailiosas cucrema QNX4;
0 f£s-ext2.so — (aiinoBas cucrema Ext2;
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O £s-dos.so — (aitnosas cucrema FAT32;
0O £s-cd.so — ¢aiitnosas cucrema 1SO9660.

AIMUHUCTPATOPBl (DANHJIOBBIX CHCTEM MOHTUPYIOT CBOM pasfelibl
B onpeneieHHble Touku aiitooil cuctemsl. Pasgen QNX4, Bbi-
GpaHHbBIl B Mpollecce 3arpy3Ky Kak IMEPBUYHBIA, MOHTUPYETCS B KO-
peHb (aitioBoil cuctemMbl — /. OCTaIbHBIE PA3NEIbl [0 YMOJIYAHHUIO
MOHTHUPYIOTCS B Kartajor /fs. Hampumep, KOMMaKkT-AUCK MOHTUPY-
eTcsl B TOYKY /fs/cd, a ¢aittoBass cucteMa FAT32 — B Touky
/fs/hd0-dos.

Jnst Toro 4ToObI MporpamMma diskboot MOIJIA MCIOJIb30BaTh pasien
ISl oucKa 6azoBoro obpasza daitnosoit cuctemsl QNX, Heobxomau-
Mo Hanuuue aitna /.diskroot (em. en. 13, pa3sd. "llpoyecc nauans-
Holl 3aepy3ku’”).

Omnepauusi 1Mo M3MEHEHUI0 UHOPMALUMM Ha IUCKE BBIMOIHSIETCS
B opMe TpaH3aKLM1K, TO3TOMY JAaxe MpH KaracTpoduueckux cbosx
(HampuMep, NpU OTKIIOYEHUU MUTaHus) dainosas cuctema QNX4
ocTaercs LENbHOMN. B Xyaluiem ciiyyae HekoTopbie GJIOKM MOTYT OBbITb
BbIEJIEHbI, HO HE WMCIOJb30BaHbl, BEPHYTb 3THU OJIOKM MOXHO, 3a-
MYCTUB YTUIIUTY chkfsys.

MakeTHas chainosasa cuctema

Hy BoT, HakoHeIl-TO Mbl MOXEM CKa3aTb MpaBly — IMOYTH BCE, 4TO
MoKasbIBaeT (aioBblii MEHEIKEp WIM KOMaHIa 1s, Ha CaMOM Jejie
Henpasna. Her Ha nMcke TakuMx KarajoroB: /usr, /bin, /etc U
MHorux apyrux. Her u Hukorna He 6bl10. [leso B TOM, YTO BCE Cpea-
CTBa NPOCMOTpa (paitIoBOM CUCTEMBI IMOKAa3blBAIOT IEPEBO TMpPedUK-
COB aJIMMHHUCTpATOpa TpolieccoB. A 3HAUMTENbHasA 4YacTh BCeX Mpe-
(UKCOB 3aperucTpupoBaHa aAMUHUCTPATOPOM TAKETHOI (haiioBoi
CUCTEMBI £s-pkg.

MHcTannayuoHHbie nakeTbl U UX peno3utapun

Cosmasass OC QNX Neutrino, pazpaboTyuku LyMaid ¥ O TOM, Ka-
KUM o6pa3oM obecrieyuTb MpocToit M 3hdeKTUBHBIA MEXAaHU3M T1O-
CTaBKM M WHCTAJUIAUMM IporpaMmHoro obecrieyeHus mwist QNX.
B Hacrosillee BpeMsl OU€Hb PacpOCTPaHEHHBIM CPENCTBOM JOCTaBKU
MO or paspaborynka K mnonb3oBarento crtan MurepHer. [loatomy
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ObLIO TPUHATO pellleHWe O TOM, YTo ailnbl, BXoIsILKE B COCTAB
nporpaMMHoro npoaykra misi QNX, cnelyer noMewar B apxuB
dopmara TGZ, T.e. Bce ¢aiibl KOMIOHYIOTCS B OLUH YTHJIMTOM
tar, KU 3TOT ¢aili ckuMaeTcs yTUIuTON gzip. Takoil apxuB U ecTb
QNX-naker — a1 ¢ pacluMpeHUeM gpk.

YT100OBI UM30aBUTH I0JIb30BaTEA OT HEOOXONMMOCTM CKauMBaTh BECH
MaKeT, eciau Tpebyercsa y3HaTh MHGOPMALMIO O NPOU3BOANTENE, BEP-
CHM, COBMECTHUMOCTH C JApPYTMM TPOrPaMMHBIM oObGecleYyeHreM
U T. M., TAKOrO poJa WH(opMalus MoMeLIaeTcsl B OTAEIbHBIN OT Ma-
Kera ¢daitn MaHudecta ¢ pacuiypeHueM gpm. OIHY WIM HECKOJBKO
nap ¢aioB .qgpk U .gpm MOXHO C MOMOLbIO TEX XK€ YTWIHUT tar U
gzip OOBEAUHUTDL B PENMO3UTApUil .gpr. B aToM ciyyae uHdopmarus
O COHEPXMMOM pENo3uTapusl TMoMellaeTcsl B OTHEIbHbIM aili-
MaHudect .qrm. Pemosurapuii ¢ ero MaHudectoM MOXHO pa3Me-
wath Ha JioboM Hocureise — CD-ROM, Be6-caiite u T. n. s yc-
TAHOBKM I1aKETOB B ornepauuoHHoi cucteMe QNX ucnosnbsyercs yxe
3HakoMbId BaMm uHctauisTop QNX Software Installer — nporpamma
gqnxinstall.

PaccMOTpeHHBIII HaMM TUI Perno3uTapusi — 3TO perno3uTapuil s
XpaHeHUs! FOTOBBIX K MHCTA/UISILIMM NaKeTOB MporpaMMHoro obecrie-
yeHust. B cocrae OC QNX ecTb HE0OXOAUMBIE MHCTPYMEHTbI IS
MOCTPOEHHUSI COOCTBEHHBIX MHCTA/LISILIMOHHDIX MAKETOB.

Penosutapuu UHCTaNJIMPOBAHHOTO
nporpamMmMHoro o6ecneveHus

B camoiit OC QNX ecTb ABa peno3urapus:
O /pkgs/base — wig 6a3oBoit cucteMbl QNX;

O /pkgs/repository — IUIS OONOJHUTENBHOIO [POrpaMMHOIo
obecrneyeHusl.
DTH KaTajJord U TO, YTO B HUX XPAHUTCSI, — peabHble OODBEKTHI

daitnoBoit cucteMbl Ha AMCKE, BCE YECTHO (MM IMOYTH YECTHO —
KaTalor /pkgs/base ABIfAeTCS "oToOpaxeHuneM" coaepxumoro dai-
Ja /boot/fs/gnxbase.qfs).

ConepX1Moe pero3uTapueB HUMEET OMpeleSeHHYI CTPYKTypy, Mo-
3BOJIAIOLLYIO M36exXaTh KOHGIMKTOB MeXay MporpaMMHbIM obecrie-
YEHHUEM pasHbIX TPOMU3BOAMTENIEH, BEPCUSIMHU, LIENeBBIMU M XOCT-
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rwatdopmamu. TlyTeBoe MMsi KaTajuiora, COAEpXallero TOT UIn HHOM
MaKeT, MMEET CTaHAAPTU30BaHHbINH popMar:

/pkgs/repository/nponssonmnrens/ MPOAYKT/KaTalor _nakera

BHyTpM Kaxjoro nakera obssatenbHo ecTb XML-¢aiin MANIFEST,
KOTOpbIii MoNHOCTBIO onuchiBaeT naker. [lnardopmo-HesaBucHMbIe
daiinbl (HanpuMep, TeKcToBble (aiibl) pa3sMeLlaloTcs B Karajorax,
BOCIIPOM3BOIALIMX AepeBo (aiyioBOii CUCTEMbI (KOPHEM CYMTAeTCs
Katayor nakera). IlnardopMo-3aBucuMble (Gaiabl XpaHATCS aHaio-
TMYHO, HO (pailyibl, OTHOCSALIMECS K OJHON anmnapaTHoi apXUTeKType,
pacrionaralotcsi B OTIeJIbHOM Katanore (ppcbe, x86, shle M T. a.),
yX€ BHYTPY KOTOPOTO BOCHPOM3BOAMTCS OOBIYHOE IEPEBO KaTaJloroB
(puc. 7.1).

w B photon-apps
Jcore-1.0-bld3501800

v [Fetc
¥ (@ config
Ephoton
» E)system
» B mipsle
» E)ppcbe
» Eshle
» Busr
v [FYx86
E@bin
v [DJusr
Epbin
» [E)photon
» [E)dev-1.0-bld3501900
» B photon-base

Puc. 7.1. [lepeso kaTtanoros

Takoii Noaxol, ¢ ONHOM CTOPOHBI, MO3BOJISAET HIKOHOMUTH JUCKOBOE
MPOCTPAHCTBO — IM1aTGOPMO-HE3aBUCUMBIH KOl He AyOnupyercs.
C npyroii cTopoHsl, Ha ofHO# DBM MoxHO 6e3 KOH(IMKTOB Xpa-
HUTb GailIoBBle CUCTEMBbI UISl Pa3HbIX armapaTHbIX MIatdopM, YTo
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npu cereBoii npo3payHoctd QNX obGecrneynmBaeT INPOKHE BO3MOX-
HOCTH JUTsSI MAIMH C OrPAHUYEHHBIMU PECYPCAMM.

AIMHUHUCTPATOp MAakKeTHOW ¢aioBoit cUCTEMBI £s-pkg OTOOpaxaer
conepxumoe GaiioBoif cCUCTEMBI B TAKOM BHUAE, KaK MBI MPUBBIKIN
9TO BHIAETb, CKPbIBasl MAaKETHYIO CTPYKTYpYy IHaHHbIX. HekoTopbie Ka-
TAJIOTU CYLIECTBYIOT pealbHO — /var, /tmp WU Ap. — OHU CO3[AIOTCS
npu nepBoM crapre OC rmocne MHCTAUISAUMM  (cm. ea. 13,
pa3o. "lpoyecc nauanvhoti 3acpysxu’). Nndopmaimss o KoHbUrypa-
UMM MAKETOB XPaHUTCS B <ba17me /etc/system/package/packages.

Wneonorus nakeroB Mpenanonaraer UX HEU3MEHHOCTh, T. €. MAKETh
JOTKHBI OBITH NOCTYIMHBI TOJIBKO IUIS YTEHMSI. A YTO OenaTb, €ciu
Tpebyercss MoaMbUUUPOBaTh MJIM BOOOIllE 3aMEHUTb KakKoil-mubo
daitn? Bo3MOXHOCTb TaKMX M3MEHEHUI peaM30BaHA C MOMOUIbIO
Karajiora /var/pkg/spill. UIMeHHO Tyla NMOMeLIaIoTCs U3MEHEHHbBIE
U nobaBieHHble aiiyibl, a TaKXe 3anucbiBaeTcss WHdopmauus ob
"ynaneHuu" daitnos.

HJenHCTaAUUsT ¥ JeMHULIMATU3ALUsT TTaKeTOB BBIMOJIHAETCS IPO-
rpammoii QNX Software Installer.

CumBoOnbHbIE YCTPOICTBA BBOAA/BbiBOAA

CHUMBOJIbHBIMH YCTPOMCTBAMM BBOJAA/BbIBOJA HA3BIBAIOT TAaKUE YCT-
poiicTBa, KOTOpbiE MepefaroT WM MPUHUMAIOT MOCIEI0BaTeTbHOCTD
0aiiToB OMH 33 IPYTMM, B OTIMYME OT OJOK-OPUEHTHPOBAHHbBIX YCT-
porictB. MIMeHa aAMHHMCTPATOPOB CHMBOJIbHBIX YCTPOMCTB BBO-
Ja/BBIBOAA MMEIOT BUA deve-*. OObIYHO B CHCTEME MMEIOTCA Clie-
OyIOIllKe CUMBOJIbHBIE YCTPOMCTBA! :

0 KOHCOJIbHbIE YCTPOICTBA (MJIM TEKCTOBbIE KOHCOJIH);
O nocnenoBaTeNbHbIE YCTPOCTBA;

O napanienabHble YCTPOMCTBA;

O nceBaoTepMUHaIbI (Ptys).

Il MOBTOPHOTO KCIONb30BaHUSI KoJa YMpaBJeHWsI CHMBOJIbHBIMU
yYCTPOWCTBAMU COOTBETCTBYIOLUME AAMUHUCTPATOPbI PECYPCOB KOM-
MOHYIOTCA CO CTaTHYecKoi OMOIMOTEKON io-char. DTa 6UbIMOTEKA
yIpasjisieT NMOTOKaMM OAHHBIX MEXOy MNPUI0XKEHUEM M ApaiiBepoM
yCTpOMCTBAa TMOCPEACTBOM ouepeneil pasgensemoit mamstd. Kaxnas
ouepenpb pabotaer no npuHuuny FIFO.
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PexxuMbl BBoa IIpU paboTe YCTPOMCTB:

03 noTtouHblit UM "cblporo BBoga" (raw) — Haubosee MPOU3BOIU-
TEeNbHBI PEXHUM, OJHAKO io-char HE BBINOMHSET HUKAKOE pe-
JAKTUPOBaHME TIPUHUMAEMBIX JAHHbIX; :

O penaktupyemblit (edited) — pexxuM, npu KOTOPOM io-char MOXET
BBIMOJHATh OMNEpaldy PeIakTUPOBAHMS HAIl KaKABIM CUMBOJIOM
ctpoku. Ilocie oKoHYaHMs PelaKTUPOBAHUSI CTPOKM OHA CTAHO-
BUTCSL JOCTYMHOW st oOpabOTKM MPUKIALHBIM IMPOLECCOM
(0ObIYHO, MMOCe BBOJAA CHMBOJIAa BO3BPATA KapeTKH cr). Takoit
PEXUM YaCTO UMEHYIOT KAHOHUYECKUM.

KoHconbHble yCTpOUCTBA

CucTeMHble KOHCOJNU  YIPABIAIOTCS — MpoLeccaMu-apanBepaMu
devc-con WIU deve-tcon. COBOKYITHOCTb KJIaBUATypbl U BUIAEOKAPTHI
C MOHUTOPOM Ha3bIBAIOT CI)MBM‘{CCKOﬁ KOHCOJIbIO.

KoOHCOMBbHBII ApaiiBep deve-con MMO3BOJSET 3alyckaTb Ha Gusuue-
CKOWM KOHCOJIU HECKOJBbKO TEPMUHAJIBHBIX CEAHCOB MocpeaCTBOM
BUPTYaJIbHbIX KOHcoseil. [Ipy 3ToM deve-con OpraHU3yeT HECKOJIBKO
oyepesieil BBOIa/BbIBOdA K io-char 4epe3 HECKOJbKO CHMBOJIbHBIX
YCTPOWCTB C UMEHAMHU /dev/conl, /dev/con2 U T. 1. C ToukHU 3peHus
[PUTOXKEHUA CO31AETCH 3('1)(1)CKT HAUIMYUSA HECKOJIbKUX KOHCOJIEIA.

KoHconbHBli apaiiBep deve-tcon MpeicTaBiseT coboit “obseryeH-
HyI0" (T. €. MOLIEPXUBAIOLLYIO TOJBKO OJMHOYHYIO KOHCONb C "Chi-
peIM" BBOJIOM) BepCHIO 1paiiBepa devc-con Ul CUCTEM C OrpaHU-
YeHHBIM 00BEMOM MaAMSTH.

MocnepoBarenbHble yCTPOMNCTBA

[MocnenoBartenbHble YCTPOWCTBA BBOIA/BbIBOAA YIPABISAIOTCS CeMei-
CTBOM TPOLECCOB-ApPaiiBepoB deve-ser*. Kaxnbii M3 IpaiiBepoB
MOXET YMpaBisiTb 6ojee yeM OAHMUM (U3NYECKUM YCTPOKCTBOM
1 oBecreynBaTh MOMIEPXKKY HECKOIBKUX CUMBOJIbHBIX YCTPOMCTB.

MapannenbHbie ycTpoucTBa

[MapajutenibHble  ycTpoiicTBa (OOBIYHO 3TO MPUHTEPHBIC NOpPTHI)
YIpaBJsIiOTCSl IPABEPOM-TIPOLIECCOM devc-par. DTOT ApaiiBep nomu-
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IOEP>XKUBACT TOJIBKO BbIBOI, YTECHHUE H3 yCTpOﬁCTBa /dev/parn OAET
pe3yabTar, AHAJIOTMYHBIA YTEHUIO U3 /dev/null.

MceBpoTtepMuHansi (ptys)

IceBnoTepMUHANEBL YTIPABISAIOTCS APAiiBEPHBIM MPOLIECCOM devc-pty.
C noMol1pl0 apryMeHTa Mpu 3arycke ApaiBepa onpenessieTcsl Koau-
YECTBO ICEBIOTEPMUHAIIOB.

IlceBnoTepMUHAI COCTOUT U3 ABYX YacTeil: OCHOBHOM (master) apaii-
BEp U NoJuYMHEHHoe (slave) ycTpoicTBo. I[loguMHEHHOE YCTPOHCTBO
obecrieyMBaeT Ui NPUKIAAHBIX IMPOLIECCOB MHTepdenc, MIEHTUY-
HbI 0ObiyHOMY POSIX-tepMunHany. OOBIUHBIA TEPMMHAT B3aWMO-
JIEWCTBYET C anmaparHbiM YCTPOMCTBOM, a MOAYMHEHHOE yCTPOMCTBO
[ICEBIOTEPMUHAIA BMECTO 3TOrO B3aMMOIEHCTBYET C OCHOBHBIM
IpaiiBepoM TceBroTepMuHaia. OCHOBHOHN [paidBep MOXET B3aWMO-
IeycTBOBaTh C IPYrMM IpoueccoM. Takum obpa3om, IMCEBAOTEPMHU-
HaJl MOXET MCIIOJB30BATbCS JJIS1 TOTO, YTOObI MPOLIECC MOI B3aUMO-
IefcTBOBATh C JPYTUM IMPOLIECCOM KaK ¢ CUMBOJIBHBIM YCTPOICTBOM.

HCCBIlOTepMI/lHaJIbI, KakK MpaBHJIO, UCNOJIB3YIOTCA I CO3AAHUST UH-
tepdeiica Mg TaKUX MPOTrpaMM, KaK 3IMYJIATOPbl TEPMUHAIA pterm
HJIU telnet.
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CETEBAA NoACUCTEMA QNX

B 3Toil m1aBe paccMaTpUBAIOTCSl BOMPOCHI:
O crpykrypa ceteBoil noacuctembl QNX;
O "pomnas" QNX-cerp — Qnet;
O nonzepxka TCP/IP B QNX.

OC QNX — cucreMa M3HAYaJbHO CETEBasi, OJHAKO CETEBbIE MEXa-
HU3MBL, KaK M BCE OCTalbHOE, PEaJM30BaHbl B BUIE JOTOJIHUTENb-
HBIX aIMUHUCTPATOPOB pecypcoB. XOTs HEKOTopas MOALEPXKKa CETU
ecTh B MUKposiape — crioco6 anpecaunu QNX-coobuienuii odecre-
YKBaeT BO3MOXHOCTb Iepenayn ux no cetd. I'pydbo rosopst, MUKpO-
anpy Neutrino Bce paBHO, SIBISETCA COOOLUECHUE CETEBBIM WJIM JIO-
KaibHbIM, 4yTo JaeT QNX MOLIHBIA MEXaHU3M TOMLIEPXKKH CETEBBIX
KJIaCTEpPOB.

B QNX peanu3oBaHbl CpeNCcTBAa MOMIAEPXKKH IBYX MPOTOKOJIOB —
TCP/IP, siBsitOILErOCcsl MPOMbIILIEHHBIM CTAaHIAPTOM, U Qnet, "pon-
Horo" mnporokona QNX, pearu3yioliero KOHUEMLUMIO “MPO3pavHou
cetu". KommbloTepsl, o0beIMHEHHBIE B ceTb Qnet, (pakTHYecKn mpen-
CTaBJISIOT cO60ii BUPTYATbHYI0 MHOTOMpOLIECCOpHYIO cynepdBM.

CrpykTypa ceTeBoit noacuctembl QNX

B ueHTpe peanusaumu cereBoit moxcucrembl QNX Neutrino Haxo-
JMTCSE AIMUHICTPATOp CETEBOro BBOJA/BbiBONA io-net. [lpouecc io-
net IpU CTapTe pErUCTpUpyeT Mnpedukc-karajgor /dev/io-net U
3arpyXaeT HeoOXOAMMBIE aIMMHMCTPATOPbI CETEBBIX MPOTOKOJIOB U
annaparHble apaiBepbl. [IpoToKoJBI, ApaitBepbl U APYrne HeobXonu-
Mble KOMITIOHEHTHI (Bce oHM peanusosanbl B Buae DLL) 3arpyxatorcs
JIMBO B COOTBETCTBUM C apryMEHTAaMM KOMAHAHOMW CTPOKH, 3aAaHHBIMU
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NpH 3amnycke io-net, JIMOO B J1000OE BPEMSI KOMaHAON MOHTHPOBa-
HHUS mount.

Crenywoiliasi KOMaHIa 3amyckaeT MOMIEPXKY CETU C ApaiflBepoM ceTe-
Boro agantepa NE2000 u ¢ nogaepxkoit nporokonos TCP/IP u Qnet:
io-net -dne2000 -ptcpip -pgnet

W, HanpuMep, MOXHO BBIMOJIHUTD CIEAYIOLIME KOMAHIIBI.

1. 3anycTUTbh aAMMHUCTPATOP CETH:
io-net &

. 2. 3arpysuts apaitBep Ethernet mia azantepa NE2000:

mount -T io-net devn-ne2000.so

3. 3arpy3uTbh agMUHKMCTpaToOp MpoTokosna Qnet:

mount -T io-net npm-gnet.so

4. 3arpy3utb anmuHucTparop nporokona TCP/IP:

mount -T io-net npm-tcpip.so
OTKJIIOUNTb TIOMNEepPXKY, Hanpumep, Qnet u Boirpysuts DLL
npm-qnet . 80 MOXXHO KOMaH/0:

umount /dev/io-net/qnet_en

s mosy4eHHsi IMArHOCTUYECKOM W CTarhcThyeckoil MHGopMaLuu
o paboTe ceTeBOW KapThl MpeqHa3HayeHa YTHINTA nicinfo (Network
Interface Card INFOrmation). ITo yMonuaHuio yTwiuTa nicinfo o0pa-
LAeTCsl K YCTPOMCTBY /dev/io-net/en0. st anantepos Ethernet ytu-
JIUTA nicinfo BbLIAET HAaUMEHOBaHKME MOJEIM KOHTposiepa (y MeHs —
RealTek 8139) u uHdopmaLmio, rpeacTarieHHyo B Tadi. 8.1.

Tabnuya 8.1. ndbopmauus, BblaaBaemasn yTWINTON nicinfo

HanmeHoBaHue Mpumep BbIBOAA 3HaueHne

napameTtpa

Undpopmauymusa ob apantepe

Physical Node ID 00005C 000218 Ousuueckuir agpec (MAC-
appec) apantepa

Current Physical 00005C 000218 MAC-agpec, npuUcBOeHHbIi

Node ID apantepy (umeet cmeicn
ONA  apanTepoB € Npo-
rpaMMupyemMbiMiu MAC-
appecamu)

4 3ak. 223
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Ta6nuya 8.1 (npogomxerue)

HammeHoBaHmhe Mpumep BbIBOAA 3HauveHue
napameTpa

WUndpopmaumn o6 apantepe

Media Rate 100.00 Mb/s CkopocTb u cnocob nepe-
full-duplex UTP fadn gaHHbIX
1514 MakcumanbHbllA  pasmep
M kagpa, 6aiTbl
L 0 Noruueckuil Homep cetu
o (ucnonbayetcs, ecnu K 9BM
MOAKIIIOYEHO HECKOJIbKO Ce-
TeBbIX ananTepos)
|/O Port Range 0xC000 -> OxCOFF ~ JuanasoH nopToB BBOAA-
BbiBOAA
Hardware Interrupt 0x5 Homep npepbiBaHAA
i Disabled BkloueH Nu pexum npue-
Promiseuous Ma BCeX NakeToB
Multicast Enabled BknioyeH nu pexum rpyn-

nosoil Nnepeaayn

Uncpopmauus no naketam

Total Packets Txd OK 1136 ObLiee uucno yaayHo OT-

npaeneHHbIX KaApoB

dBad O Obuiee uucno  Kapapos,
Total Packets Tx oTrnpasneHHbIX ¢ owimbka-
M

Obuwiee u4ucno  yaauHo
NPUHATbIX KaapoB

Total Packets Rxd OK 1934

Obliee 4YUCAO MPUHATBIX

tal Rx Errors 0

T nakeTtos, copepxatuux
oLwmnbKu

KonnuecTtBo 6aiiToB B naketax

163 907 Ckonbko Bcero Haiitos
Total Bytes Txd A
Total Bytes Rxd 846 826 Cxonbko Bcero 6aittos
nosy4eHo
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Ta6nuya 8.1 (okoH4yaHue)

HanmeHoBaHune Mpumep BbiBOoAa  3HaueHune
napamertpa

Undopmaums 06 owmbkax

Tx Collision Errors 0 Konuyectso  Konnuauii
npu nepepave

Tx  Collisions Errors 0 Konuyectso  Konnuauii

(aborted)

npu nepegaye (c oTme-
HO1 Nepefauu nakera)

Carrier Sense Lost on Tx 0 Konuyectso "notepb
ALl

Hecyuwlelt" npu nepegave

FIFO Underruns During Tx 0 Yucno nonbiTok oTnpa-

BUTb AAaHHble U3 NyCTOro

6ycepa
Tx defered 0 Konuuectso NnakeTos,
nepepaya Kotopbix 6bina
oTnoxeHa

Out of Window Collisions 0 Yucno nosgHux Konnu-

3ui

FIFO Overruns During Rx 0 Konuuectso nepenonHe-

HWit npuemHoro bydepa

Alignment errors 0 Yucno owunbok BbipaBHU-
BaHUA
CRC errors 0 Konuuecteo owmbok He-

COBMafieHUsI KOHTPONBHOIA
CYMMbl

Hns pa3paboTKM COOCTBEHHBIX IpPaiiBEPOB CETEBBIX KapT B COCTaB
QNX Momentics BXOAUT CIELMATIbHBIIA TPOrpaMMHBIM  MakeT
Network Driver Development Kit (Network DDK), Bkitouarouuit
UCXOIHbIE TEKCTBI HECKOJbKUX ApailBEPOB U NETAIBHYIO WUHCTPYK-
LMIO MO HAMMCAHUIO arapaTHO-3aBUCUMOTO KOJA.

"PogHasn" QNX-ceTb — Qnet

Kak yxe Obl1o cKa3aHo, omepauuoHHas cucremMa QNX obGnamaert
MOILHBIM CPEICTBOM CETEBOr0 B3aUMOIEWUCTBHUS, MO3BOJSIIOUIUM
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MpeBpaTuTh CeThb QNX-mauuH (akTM4ecKu B eAVHBIA pacrnpene-
nenHbii  KommnbitoTep. [lpospauHOCTb ceTeBoro B3aMMONEHCTBUA
B ceTy Qnet oCHOBaHa Ha crioco6HocT QNX BBINOJHATH Mepenady
COODLIEHUI MEXIY MUKposnpamu Neutrino uepe3 ceTb. Kakum xe
06pa3oM MOXHO OTIHYUTH ceTeBoe COODLIEHME OT JIOKAJIbHOro H,
[IaBHOE, KaK WACHTU(UUMPOBATb Y3/Ibl ceru? [na 3Toi ueau Ciy-
UT TPOCTPAHCTBO MyTEBbIX UMEH aIMUHMCTPATOpa MPOLECCOB. Mpu
3arpy3ke M MHMLHAIU3ALUN aIMWHMCTPATOp npm-qnet.so PeructT-
pUpyeT CUMBOJIbHOE yCTpOilcTBO /dev/io-net/qnet_en u nipeduKc-
KaTajgor /net, B KOTOPOM Pa3sMeLIAIOTCA HankKud ¢ MMEHamu Y3JOoB
cetu. To ecTb, HanpuUMep, €CIK B CETH €CTH y3/bl ¢ UMEHaMU alpha
M beta, Karajor /etc Yy3na beta qBJISIETCS  KarajoroM
/net/beta/etc y3Na alpha.

TakuM obpazom, Qnet obecreunBacT Npo3pauHblil JOCTYN K daitnam
BCeX y3JIOB CETH C MOMOIIBIO O6GBIUHbIX JIOKAIBHBIX CPENCTB — ait-
JIOBOrO MeHemKepa, KoMaHIbl 1s U T. TL. Kpome Toro, Qnet no3sojs-
eT 3amycKarb MpoLecchl Ha JioBoM yaie ceT. s aToro mpeaHasHa-
yeHa yTUIUTA on.

VTUIUTA on SIBJISIETCS CBOErO pola paciuMpeHueM KOMaHIHOro UH-

TeprpeTaTopa Mo 3amycKy npunoxeHnit. CHHTAKCUC yTUIHTDI on:

on omumM KoMaHna

[Ipx 3TOM KOMaHIA GyleT BbIMOJNHEHA B COOTBETCTBUU ¢ mpennuca-

HUsIMM, 3aJaHHBIMU TOCPENCTBOM onuui. OcHOBHbIE ONUUHA aToi

YTUJIATBL:

O -n ysen — yKasblBaeT MMs y371a, Ha KOTOPOM [IOJDKHA ObITb 3a-
nylieHa KoMaHua. Tlpu aTOM B KauecTse ¢aiiioBOi CUCTEMDI oy-
JeT UCroNb30BaHa QaitioBas cucremMa y31a, ¢ KOTOpOro 3amnyllieH
MPOLECC;

00 -f ysem — TO Xe, YTO M Tpelbiaylasd OrMiIMsi, HO B KayecTse
(aitnoBoil CHCTEMBI OymeT MCIoib30BaHa ¢aitnosas cucrema ys-
71a, Ha KOTOPOM 3aryllUeH MpoLece,

J -t tty — YKas3blBaeT, C KakuM TEPMUHATIOM uenesoit 9BM nos-
sKeH OBbITh accoLMUpoBaH 3anycKaemblid Mpouece;

) -4 — MpeanucHBAeT OTCOSAMHUTBCA OT POMIUTEJIBCKOTO MpoLec-
ca. Ecau 3amaHa ata onuusi, TO yTUINTa on 3apepuIuTes, a 3amny-
LLIeHHBI} mpouecc OyxeT MpOAOIKaTh BBLTONHATHCS (T. €. OH Oy-
JieT 3anylleH ¢ ¢arom SPAWN_NOZOMBIE),
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O -p npuopmrer [Aucumnamna] — MOXHO 3aJaThb 3HAYEHUE MNpHU-
opuTeTa U, €CJIM HaJ0, NMCUUIUTUHY AUCTIETYEpU3aLUH.

Hanpumep, komanza:

on -d -n host5 -p 30f -t con2 inetd

:?aHYCT]/lT Ha KOHCOJNU /dev/con2 y3/a C UMEHEM host5 Mporpammy
inetd, Haxomsluylocs Ha Hamem ysne. Ilpuopurer 3amyiieHHOro
npouecca Gyaer uMeth 3HayeHue 30 ¢ AUCUMIIMHON AMCTIeTYepHu3a-
uuu FIFO. Ilocne 3anycka mporpammbl inetd YTWIHWTA on Cpasy

3aBEPLIUT CBOIO upa60Ty X UHTEpPNpEeTaTop BbIAACT MPUMIAIIEHUC UTA
BBOJida OYEPEAHON KOMAHIBI.

3116uc5 YMECTHO BCTIOMHUTb Mpo TO, KaKk agMUHUCTPATOp MaKeTHOW
(I)aliUIOBOVI cUCTeMBbl fs-pkg OTOOpaxaeT IUIATGPOPMO-3aBUCUMBIE
daitnel. Kak Bbl moMHuTe, Takue (aitibl 0ToOpaXxaroTcss He TOJNbKO
B KOpPHEBOM KaTajlor /, HO M B miarcdopMo-3aBUCUMBIN KaTajor, Ha-
npuMep, /ppcbe. DTO MO3BOJSIET OpaTh HA YNAJIEHHOM Y3i€ (ba;?mm
npeaHasHaYeHHbIe Ul BLITIOJIHEHMS] Ha armaparype KOHerTHOl"(;
yana cetu. Hanpumep, Mbl XOTMM Ha HalueM O€3IMCKOBOM KOMIIbIO-
tepe Ha 6ase npoueccopa PowerPC (Big Endian) 3anycTtutb yTuauty
1s, PACTONOXEHHYIO Ha y3Jle ¢ MMeHEM alpha (M C MPOLECCOPOM
Pentium III). [Ins 3TOro HyXHO BBITIOJIHUTh KOMaHIY:
/net/alpha/ppcbe/usr/bin/ls -1 /home

DTOT MEXaHWU3M JAaeT BO3MOXHOCTb UCMOJNb30BaTh 0€3 KOHQIMKTOB
JIMCKOBOE MPOCTPAHCTBO BCEX Y3JIOB ceTH Qnet HE3aBUCMMO OT ar-
napaTypel, Ha kortopoii pa6oraer QNX Neutrino. B coueraHuu
C BO3MOXHOCTSMU YTWJIMTBHI on aIMHUHMCTPaTop MOJNy4aeT "BUPTY-
anpHyio cynepdBM". Ho He 3a0biBaiiTe Mpo "JOXKY HAerTs" — B CETH
Qnet He CTOUT paccYUTHIBaTh HAa 6€30MacHOCTh MHGOPMALIUHK.

I/Imbopmaulumo 0 JOCTYMHBIX y3nax ceTd Qnet MOXHO NOCMOTDETh

KOMAaHION sin net. B pesyinbprare MojiyyuM CIHUCOK HOCTYIMHBIX Y3-

JoB Qnet-cet ¢ UHGOpPMALIMEN O KAXKIOM U3 HUX:

$ sin net

myhost  144M 1 631 Intel 686 F6M8S6

hishost 467M 1 939 Intel 686 F6M8SL0

Kak BMAHO M3 TNpUBENEHHOro (parMeHTa, BBIAIOTCA: UMA Y3/a
b

pasMep IOCTYITHOM OﬂepaTldBHOf[ namMsTu, KOJUYECTBO MPOLIECCOPOB
TaKkToOBasg 4yacToTa U MOJIECJb Mpoueccopa. ’
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Cnpumeqauueg

HekoTopbie ytunutel QNX nMeloT ceTesylo ONLUio, yKasblBaloLyto,
K KakoMy y3fny CETW NPUMEHUTb AeicTBUe YTUIuTbl (Hanpumep, sin

uwnu slay).

Fno6anbHble MMeHa NPoLeccoB

B QNX Neutrino cyuecTByeT MEXaHU3M "JIOKJIbHBIX MMEH TIpolIeC-
cos", yHacnenoBaHHblil oT QNX4. DTOT MEXaHW3M OCHOBAaH BCE Ha
TOit Xe perucTpaluu npeduKCoB U MOMICPKUBAETCS, COOTBETCTBCH=
HO, aJMMHHCTpPaTopoM TpoleccoB. XKeraolMe M3YHUTh €To MOL-
pobHee MOrYT IOYMTaTh ONMUCAHHUE OoubNIMoTedHOM  yHKUMUM
name_attach(). DTOT MEXaHU3M YHUKAIEH LIS QNX (T. e. He ompe-
nenen POSIX), nmosromy koMnanus QSS He peKOMEHIYET UM TMOJb-
3oBatbes. [1paBna, mporpaMMUCTaM, BOCIIMTAHHBIM Ha QNX4, umena
IPOLIECCOB HPABSITCA H3-32 MX MPOCTOTHI M ynob6erBa. OnHako
B QNX Neutrino 6bU10 cepbe3HOe OrpaHUueHHE — HE MOAIEPXKM1Ba-
IMCh B YMCTOM BHMIe MIobGaibHble MMEHA MPOLECCOB, WMEBLIMECH
B QNX4 (cM. onycaHue aIMUHUCTPATOpa r100a1bHBIX UMEH nameloc
B nokyMeHTauuu QNX4). Yro 3Hauut "8 yuctom Buae"? Jleao B TOM,
yTO DIOGATbHbIE MMEHA MPOLIECCOB MOXHO 6e3 ocoboro Tpyna pea-
NM30BaTh HA MPUKIAIHOM ypoBHe. B Bepcun 6.3 paspaborurku QNX
peluau obMeryuTh XK13Hb MPUKIALHBIM [POrpaMMUCTaM N Hamnuca-
JIA HY>XHBII KOI CaMM.

[oGaibHble UMEHA MPOLECCOB MOMAEPKUBAIOTCS C MOMOLIBIO alMU-
nucrparopa gns (GNS — Global Name Service). BTa mporpamma Mo-
XeT ObITh 3amylleHa Jubo B cepBepHOM (OmLus -g), 10O B KJIMEHT-
ckoM (omuusa -c) pexume. IIpu 3TOM OHA PETHCTPUPYET npeduKchl
/dev/name/gns_server UJIU /dev/name/gns_client COOTBETCTBEHHO.
PervicTpaumst MMEHH BBIOJHSIETCA TPUKITALHON nporpaMmoi ¢ ro-
MOILBIO BBILIEYMTOMSIHYTOH (DYHKUMU name_attach(). Ans peructpauuu
ro6abHOrO TIpeduKca B apryMeHTax 3Tou dyHKLMKM 3anaeTcs ¢uar
NAME_FLAG_ATTACH_GLOBAL. [lpeduKc perucTpupyercss wid B Kara-
jjore /dev/name/global, WJIH B Karajaore /dev/name/local.

TexHonorua Jump Gate

s obecreyeHUs: Npo3payHOCTU B rpacdpuueckoit ob6onouke Photon
CYLLECTBYET MEXaHM3M, TOJNyYMBLINI Ha3BaHNE Jump Gate.
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Texnonmorust Jamp Gate ocHoBaHa Ha HKCIOJb30BAHUM CEPBEPHOIO
npouecca phrelay, KOTOPbI mepefaeT KIMEHTCKUM MporpaMmamM
uHdopMauuo o rpadpuyeckom uszobpaxeHun B Photon. Knuenramu
phrelay MOIyT OBbITb: Phditto, Phindows, PhinxX. [loaxmounThes
K cepBepy MOXHO JIM6O yepes nocjiefoBarebHbli KaHal, 160 yepes
cetb TCP/IP. Ina ucnonb3oBaHus mpoliecca phrelay B TCP/IP
OOBIYHO MpPHUMEHSIETCS TNporpamMa inetd. B cranmaptHom daiine
/etc/inetd.conf yXe ecTb (B 3daKOMMEHTHPOBAHHOM BUJE) HYXHas
3anuch, NO3ITOMY JOCTATOUHO MPOCTO PACKOMMEHTUPOBATH €€:
phrelay stream tcp nowait root /usr/bin/phrelay phrelay

Iposepbre, yTO Qailyl /etc/services CONEPXUT CTPOKY (BooOlLE
TOBOpsl, OHA TaM 004XCHA ObITh):

phrelay 4868/tcp

IMporpaMMbI-KJIMEHTBI K3LUPYIOT MoayYyaeMyio HHGOPMALUIO, MO3TO-
My MM JOCTATOYHO MOJNYyYaTh NAHHbIE TOJbKO OO M3MEHEHHUsIX “Kap-
TMHKK". PaGoTalolas nporpaMma Phditto MokazaHa Ha puc. 8.1.

L8 - Applications
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Puc. 8.1. NMporpamma Phditto B pgeiicTtBuu
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[py ynaieHHOM MONKITIOYEHUH K Photon microGUI no yMoi4yaHuo
co3naeTcsl NOTMOJHUTENbHBIA CeaHC (session). YToObI MOAKITIOUUTHCS
K CYLIECTBYIOLUEMY CEaHCy, HeobXoIMMO yKaszarh MMst daitna HyxX-
Horo ceanca (Named Special Device). Hanpumep, NOAKITIOYMMCS
K TeKyliemy ceaHcy Photon y3sa hostil:

phditto -n /dev/photon hostl

Jlns jocTyna K npoleccy phrelay U3 Windows npenHasHayeHa KIU-
eHTCKasl IporpaMma Phindows (puc. 8.2).

{3 Instailer

fcome t the QNX Neutrino OS and the G rite Manoger |
omentics development suite. & voysger

Y cdror

B Terminal

<]y media Player

Learn more about the QNX Neutzino 08 + utilities
~ Configure
Learn mare about QNX Momentics B Notwork

. wWelcome

Setup networking and modums & Mouse
&8 Graphics
Setup kevboard, time, and date £ aopearance
A Screen Saver. !
& Time & Dats
|G sherr
&9 Localization
<! Thu-18 06:36PM

Soindaws NEY Enterprine Serves
Evaltion copv. 505

LT el T £ C Mo asymererlong . |3 Soarch Resus |G prindows B X

Puc. 8.2. [loctyn k npoueccy phrelay u3 OC Windows

Jlns mocrtyna K rpoleccy phrelay U3 DBM, ucnoss3yiolein rpapuye-
ckyto cpery X Window System, HE3aBUCUMO OT anmapartHoi ruartgop-
MbI 1 OIEPALIMOHHON CUCTEMBI UCTIONB3YETCA QNX-yTHInTa PhinX.

i NMpumeuanne ]

[insi ucnonb3oBaHust yTUNMTLI PhinX Heobxoaumo Ha IBM-knueHTe pas-
peLmTb NoAKIIoUeHne K X-cepBepy n3BHe foKanbHOW KomaHaon xhost:

xhost +iMsa_MauntHeL Qnx
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3aTem HyxHO noakniountecs kK IBM ¢ QNX yepes kakon-nnbo npoTo-
KOS YyAANEHHOro A0CTyna, Hanpumep:

telnet mmsa mMaumHB gnx

Mocne atoro cnepyeT yCcTaHOBUTb Ha YAaNeHHOM QNX-xocTe nepe-
MEHHYIO CUCTEMHOTO OKpYXeHWUs DISPLAY B HeobxoAnmoe 3HayeHue:
export DISPLAY=ymsa kmeHTCKON MaupHe: 0.0

¥ 3anycTUTb yTUANTY phinx.

Cepsep phrelay MOXET MOAKITIOUMTH KIMEHTA KaK K CYLIECTBYIOLLC-
My ceancy Photon (Torza KiMeHT MONYYMT TONHBIA AOCTYN K 3amy-
IIEHHbIM MPUJIOXKEHUSIM), TaK U K OTAEJIBHOMY, CMNEUUAIBHO CO3-
JAHHOMY ceaHcy (Torja roJjib3oBaTesn OyayT paboraTh HE3aBUCHMO
B PasHbIX OKPYXEHHMsX). 3arnpeTUTh WM PaspelluTh MOAKIIOYEHUE
K cBoeMy ceaHcy Photon mnosnb3oBaTesib MOXET, YCTaHOBMB WJIH
cbpocuB (aaKOK B OKHE YTUINTbI phrelaycfg (31eMEHT MEHIO
Remote Access).

Noppepxka TCP/IP B QNX

Monnepxka creka npotokonos TCP/IP obecrieynBaeTCs ¢ MOMOLIBIO
Tpex MoMyJIel, KOTOpble MOTYT 3arpyXarbcst AIMUHUCTPATOPOM CceTe-
BOrO BBOJIa/BbIBOJA io-net:

03 /1ib/dll/npm-ttepip.so — obierdeHHbiit crex TCP/IP wist cuc-
TEM C OrpaHUYEHHBIMM DeECYpCcaMu, PEAIM3yeT YacTb (yHKIHMO-
HaipHocTh monHbIX peanusainiit TCP/IP creka;

() /1ib/dll/npm-tcpip-v4.so — CTaHAApTHad peann3alus cTeKa
npotokoyioB NetBSD v1.5;

() /1ib/dll/npm-tcpip-v6.so — MpodecCHOHAIbHBIA CTeK MPOTO-
konos TCP/IP, KAME-pacuupetne creka NetBSD vI.5.

Kak Bbl, HABEPHOE, IOraalNCh, npm-tcpip.so — 3TO MPOCTO CChUI-
Ka Ha OIMH U3 YKa3aHHBIX MOAYJIEN.

Ina obecneyeHus Oe3omacHOCTM B MOAyJe npodeccuoHaIbHOIo
creka TCP/IP ucronp3yetcst mpotokon IPSec, Kotopslit sauuiiaer
IP-makeT OT HEeCAHKLMOHUPOBAHHOIO M3MEHEHMUsS TOCPEACTBOM
PUCOEIMHEHUs]  KPUITOrpaduyeckoil KOHTPONBHOM CyMMbl, BBI-
YHCTEHHON ONHOCTOPOHHEH  xeuwl-(pyHKLMe#, u/uiu  wudpyer
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COIepXMUMOE MaKeTa KPUITOrpaduyecKiM aropuTMOM C 3aKPBITBIM
KJIIOYOM.

Jlns makeTHoi GuIbTpaLMu (firewall) ¥ TpaHC/SILMM CETEBbIX anpe-
coB (NAT — Network Address Translation) Kcroib3yercs MnepeHe-
cennbii B QNX Bapuanr makera IP Filter 3.4.27. OcHoBy makera
IP Filter cocraBisieT Moay/ib ipfilter.so, 3arpyxaemblii aIMHUHU-
crpatopoM io-net. B cocras IP Filter Takke BXOIUT psll YTWINT:

0 ipf — TpeqHasHayeHa I M3MEHEHHUs ChucKa MpaBuil GUIBLT-
pauuy;

() ipfs — COXpaHsieT ¥ BOCCTAHABJINBAET UHGOPMALKMIO IS NAT u
TabJIMLBI COCTOSIHU;

) ipfstat — BO3BpALUIAET CTATUCTHKY MAKETHOTO GUIBTPA;
(] ipmon — MOHMTOP UISi COXPAHEHHBIX B XYyPHa€ MAKETOB;
O ipnat — nosb3oBatenbckuit untepdeiic s NAT.

Koudwurypauusi cetn TCP/IP xpanutes B daiine /etc/net.ctg. Hnst
TOro uTOObI M3MEHEHWs, BHeCEeHHbie B 3TOT (Gai, BCTYMUIU
B CHJIy, HEOBXOAMMO 3aMyCTUTh aAMUHMCTPATOP KOHUTypUpOBaHUs
TCP/IP — yTuiuty netmanager. OObIYHO /Ui U3MEHEHMsI HACTPOCK
TCP/IP ucnonb3yloT rpaduyecKyio YTUINTY phlip, KOTOpas aBTo-
MAaTHUYECKH 3alyCKAeT netmanager TPU COXPAaHEHUU U3MeHeHMt (Mbl
MOJIb30BAIKUCH €10 MPY HAYaTbHOM KOH(MUIYPUPOBAHUU QNX mnocne
uHcrawsuun). Hanpuwmep, i 3anycka io-net C NOAAEePXKKON
TCP/IP BpyuHyt0 MOXHO MOCTYIHUTb, CKAXEM, TakK:

io-net -d rtl -p tcpip

netmanager

Jns nonydenuss ungopmaimu o TCP/IP B QNX copepxurcsi noji-
bl Habop obuenpuHATbXx UNIX-yTuaut. Bor OCHOBHbIC U3 HHUX:

arp — BbinonHeHne ARP-3anpocos;
ifconfig — HacTpoiika napamerpos IP-unrtepoeiica;
if_up — MpoBepKa goctynHocTH IP-unrepdeiica;

a
0
a
(] netstat — OTOOpaxeHue COCTOAHUSI U CTATUCTUKH IP-cetu;
0 route — HACTPOWKA CTATUYECKON MAPLUPYTU3ALUH;

a

nslookup — OIPOC CIYXObI TOMEHHBIX UMEH DNS;

)

o

showmount — ToOJydeHHe WHGOpMALMKU O COCTOSIHUU cepBepa
NES;

ping — 3xo-3anpoc y3na IP-cern nmakeraMu ECHO_REQUEST IpO-
tokona ICMP;

rpecinfo — mnocbUika RPC-3anpocos RPC-cepsepy u oTobpaxe-
HHUe rnoydeHHoi nHdopmauuu 06 RPC;

traceroute — TpaccMpoBka mapiupyTa [P-nakeros.
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FPA®UNYECKUIA UHTEP®ENC
nonb30BATENA PHOTON pGUI

B sToi1 [1aBe paccMaTpUBalOTCS BOTIPOCHI:
0 oOluue cBeAeHUS,
O yruanTbl KOHPUIYpUPOBAHHUSI.

O6uwue cBepgeHus

Mo ananoruu ¢ onepauroHHoi cucremoit QNX rpaduyeckas cpena
Photon uGUI (unu microGUI) npeacrasisier coboit rpacduyeckoe
MUKpOSIIPO C CEMEHCTBOM MpPOLECCOB, PACLIMPSIOLINX (yHKUMO-
HaJILHOCTb TpadMyeckoro Mukposiapa. Bce 3T mpouecchl B3anMo-
JeACTBYIOT MocpeacTBoM craHaapTHoro QNX-mexaHn3Ma nepenavu
COOOLIeHHI, KOTOpblE, KaK M3BECTHO, JIETKO MYyTEIECTBYIOT MO ce-
TH — OTCIOfIa ceTeBbie Bo3MoxHocTH "PoToHa".

CaMmo epaguueckoe muxposdpo, unu cepéep Photon rpencrasisger coboit
HeGOMbILION MpoLIecC Photon. 3a yMpasieHUe IPapuIecKuM BbIBOIOM
OTBeyaeT aIMUHUCTPATOP TpaduyecKoro BbIBOA io-graphics. AIMU-
HUCTpaTop rpaduyeckoro BHIBOAA 3arpyXaeT AnHaMUyeckue duodmnore-
K, HalpuMep MHTeprperaTop rpaduyeckoro noroka gri-photon.so, 1
BUIeopaiiBep devg-tnt.so. NH(opMaLHio 1Mo MPopHUCOBKeE wpud-
TOB io-graphics IOJyYaeT OT cepBepa WPUPTOB, UMEIOLLETO peain-
331U KAaK B BUIE OMOIMOTEKM phfont.so, TaK U BUIE MPUIOXEHHUS
(ecTb HECKOJIBKO TPUIIOXKEHUH, OTIMYAIOLLMXCS (byHKLMOHANbHO-
CTBIO).

3a BBoa WHGOPMALMM OT MBILIM, KJIAaBUATYpbl M APYTHX YCTPOHCTB
OTBeyaer JpaiBep BBola devi-hirun.
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YTuiuTa fontsleuth yKasbiBaeT cepsepy WpUPTOB phfont, rle Ha-
xonsarcs IWpUQTHI.

®doH paboyero crosna "pucyer” yTHJINTA bkgdmgr.

3a nepeKIoyeHue MeXIy OKHaMHM MPUJIOXEHMH C MOMOLIbIO KOM-
6unauuu kiasuin <Alt> + <Tab> orseyaeT yTWIMTA wmswitch, 33
"XpaHeHHe 9KpaHa" — saver.

Jlnst Toro 4To6bI 06eCneunTh MONTHOGYHKUMOHATBHYIO PaguiecKyio
cpely, TMO3BOJAIOLLYIO [0Jb30BaTeNAM MAHUIYJIUPOBATh OKHaMU
MPUIOXEHNN (M3MEHEHUEM UX pa3MepoB, NEepeMelleHUEM, CBOpain-
BaHMEM U T. I1.), UCIIONb3YETCSl OKOHHbil MeHeOxcep pwm. Pabouuii
CTOJI C MEHIO OBICTPOro 3arycka MpWJIoXeHUH peaM30BaH C [MOMO-
1LIBIO TpoLiecca adMuHucmpamopa pabovezo cmoaa shelf, OH Xe MOA-
AepXUBaeT NMaHesb 3a1ay.

M3 cKa3aHHOrO SICHO, 4YTO (PYHKUMOHAIbHOCTb rpaduvecKkoro WH-
tepgeiica 1erko KOHGUIypupoBarb — MPOCTO HYXXHO BBIOPATh TONb-
KO HeobXOmMMble KOMITOHEHTHI. B cpeme pa3paboTKu IUIsi 3amycka
Photon'a ucnonb3yeTcsi TOTOBbI KOMAHIHBIA CUEHApHH /usr/bin/ph.
MOXHO MCIOIb30BaTh €ro Kak obpasell [Uisi 3amycka rpaduveckon
Cpellbl Ha LIeJIeBbIX CUCTeMax. DTOT CLEeHapHil B OOBIYHOM HACTONb-
HOIl CHCTEME 3aMycKaeTcsl OfHUM U3 ABYX CITOCOOOB!

0J Bpy4HYIO M3 KOMaHIHOI1 CTPOKHM B Jil0GOe BpeMsi MoCse perueTpa-
MU B CUCTEME;

J u3 cueHapusi /etc/rc.d/rc.local YTUJIUTON tinit, €CJAUM HE
cywectsyeT daits /etc/system/config/nophoton.

B cueHapuu ph 3agaHbl pasiM4Hbie AETAIM MOBEAEHUA CHCTEMBI.
Hanpumep, eciu CYyLIECTBYET TMEPEMEHHAsT OKPYXEHMS LOGNAME
(a 310 O3Hayaer, 4To ee JMO0 HApOYHO MHMLUMAIUIUPOBAIU paHEe
B KOMaHIHBIX CUEHApUsX, jm60 MOJIb30BATENIb yXe MpPOLUeS PErUcT-
paLMIoO C MOMOIUBIO YTUINTBI login), TO Photon craptyer cpasy.
B nporuBHOM ciyyae Photon 3anmycTMT yTMIMTY phlogin JUIS per-
CTpallMM nojb3oBarelist B cucteMe. MOXHO 3anpeTuTh Nojb30BaTe/io
BbIXOA M3 cpelnsl Photon B KOMAaHIHYIO CTPOKY, 3alaB 3HAYCHUE 1
JUTA NEPEMEHHON PHEXIT_DISABLE.

YTUnutbl KOHUrypmpoBaHus

KoMroHeHTbl cpeabl Photon MOXHO KOHGUIypHpoBaTh C TMOMOLLbIO
HECKONbKUMX YTWINT, yKa3aHHbIX B TaOx. 9.1.
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Ta6nuya 9.1. YTUnuThl KOHUIypUpoBaHnA cpebl Photon

Y10 HY)XXHO KOHhMIypmpoBartb

Wmsa yTunnTol

HassaHune
aneMeHTa
meHio B Shelf

OKOHHbIA MeHeaXep pwm U afiMUHU-
cTpatop ¢poHa bkgdmgr

LWipudpthi

AaMuHucTpatop rpaduyeckoro Bbi-
Boaa io-graphics

Mbiwb (Ha camom pgene — papaiisep
BBofAa devi-hirun)

Paspeluexue/aanpet yRaneHHoro
rnogknioveHna K  cyulecTeyloliemMy
ceaHcy cpegbl Photon

XpaHutenb aKpaHa saver

pwmopts

fontadmin

phgrafx

input-cfg

phrelaycfg

savecfg

Appearance

Fonts

Graphics

Mouse

Remote
Access

Screen Saver
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MEeYATb B OC QNX

B cocraBe ﬂ.I/ICTle6yTHBa eCThb IBE CUCTEMbI Ne4yaTu: TpaguUMOHHAasA
(1pd) u "ponHas” (spooler).

TpanvLMOHHAA CUCTeMa ycTapesia W MMOAAEPXKMBAETCA IO HUCTOpUYe-
CKUM TpUYUHAM; oHa wupoko u3sectHa B UNIX-nonoGHbIX OC u,
KaK CJIeJICTBUE, OMKcaHa Bo MHOrux kHurax. OHa ocHOBaHa Ha cepBe-
pe meyatu (crynep) lpd, KOHQUIypauush KOTOPOro 3aiactcs B daitne
/etc/printcap,PlKﬂMeHTCKuxyTMﬂMTaxlpr,lprq,lprrm,lprc

[Tpo poIHYyIO CHCTEMY T€4aTd MbI [TOTOBOPUM MoApobHee, paccMOoT-
peB ClleNyloll1e TEMBIL:

O neyars B cpege QNX;
O meyarb B pa3HOPOOHOM cpee.

Meuatb B cpege QNX

IYR1]

OcHoBy "ponHoit" cucrembl neuyath QNX cocrapisieT cepBEpHbIit
npolecc-aIMUHUCTpaTop spooler. HasHayenue crynepa — obecrie-
yuBaTh 6eCKOHGINKTHBIA JOCTYI HECKOJbKUX MoJb3oBatesedt (Win
MporpamMm) K KOHTPOJMPYEMOMY MM yCTpPOMCTBY. DTOT MpoLEcC aB-
TOMATHYECKH 3aIycKaeTcsl aiMUHUCTPATOPOM HyMEpALUHU yCTPOUCTB
enum-devices. [l0 yMOJYaHUIO spooler KOHTPOJIMPYET HOCTYI
K TapajieJbHoMy NopTy /dev/parl. Ecinm K napauienbHoMy MopTy
MONKTIOUMTh MPUHTEP, TO spooler ABTOMATMYECKU PACTO3HAET €ro
1 MyTeM 30HAMPYIOLIMX 3AMPOCOB MOJyYaeT napameTpbl MPUHTEPA.

B Kkarajore /etc/printers COAEPXHMTCSl HECKOJNbKO (pailioB KOH-
durypaumu cnyiepa st pasHblX Turos mpuntepos. Ilpu samycke
spooler BBITOJIHAET HECKOJIbKO ONEPALMA.

1. OmpenensieT TUI MPUHTEPA U BbIOMpPAET COOTBETCTBYIOLIMI 3TOMY
tuny aitn KoHpurypaumu.
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2. CpaBHMBaeT CBOWCTBA, YKa3aHHbIC B daiiie  KOH(GUrypauum,
c mapamerpamu [PUHTEPA, IMOMYYEHHbIMU MpU €ro CKaHUpo-
BaHMHU.

3. PerucTpupyer B TMpPOCTpAHCTBE  UMEH npedyKc-KaTaor
/dev/printers/mma_npuHTepa/. B sTOM Karajore cOo3jaroTcd Kara-
JIOT VIS CIYJIMHIA spool/, (aiiibl yCTPOUCTB phs, raw 1 ¢aitn, co-
OTBETCTBYIOLLMIA THITY TIPMHTeEPa (B Ciyyae HP-npuHTEPOB — PCl).

4. Coszpgaer Katajior /Var/spool/printers/pmb{_anHTepa.MMg_XOCTa/.
B 3TOT KaTANor 0TOGpaXaeTcsi CONEpPXUMOoe Karajiora /dev/printers/
vMA_rpuHTEPa/ Spool.

5. B Karajgor CIyIMHra 3anucbiaercsi Gaisl ¢ pe3ylbTUPYIOILMMH
HacTpoMKaMK MPUHTEPA.

Korza mojiib3oBaTellb BbLIAET 3alaHMe Ha Mevars, COOTBETCTBYIOLLUIA
daitn moMellaeTcs B KaTajor cnyiuHra u spooler BbI3bIBAET HEOO-
XonMMble (GUIBTPBI Wisi 06paboTku (aiia. PesynsratoM 00pabOTKU
apisieTcst Qain B dopmare, MOHATHOM MPUHTEDY. KoHeuHblit daiin
[IoCbUIAeTCA B YCTPOICTBO MeyaTu (/dev/parl).

B cocrase aucTpubytuBa QNX mnocrabisieTcsi HECKOJIbKO ¢nbTPOB
JUisi Haubosee TIOMY/IIPHbIX Mofeliell PUHTEPOB. Kpome Toro, B co-
cras QNX Bxomur Printer DDK (Driver Development Kit), npen-
CTaBJSOLLMIl cOB0 TOAPOOHO KOMMEHTHPOBAHHBIM NPUMEP MCXOIl-
HOro Koza (puIbTpa C MHCTpYKUHUEH Ls pa3paboTYMKOB.

Jlis ynpaplieHMs 3aJaHUAMM MOXHO BOCIMOJIB30BATHCAH YTUIIATOM
prjobs U3 coctaBa Photon (MeHi0 Print Manager).

MeyaTtb B pasHopopHoi cpefie

31ech Mbl PACCMOTPUM:!

03 meuars 13 QNX Ha Windows-cepsep nedaru,

O neuyars ¢ QNX-kimenta Ha QNX-cepsep nevari;
0 neyarb U3 Windows Ha QNX-cepBep nevaru.

MeuaTtb M3 QNX Ha Windows-cepBsep nevaru

Jlns Toro yToOBI neyaraTtb M3 QNX Ha MnpuHTED, NOIKTIOUEHHBIN
k Windows-cepBepy mneyaTd, HaMm motpebyercsi, BO-TIEPBBIX, MPO-
rpaMMa, KOTopas MOXeT [OChUIaTh 3aiaHud Ha Windows-cepsep
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neyatu no SMB-npotokojy, BO-BTOpPbIX, HaM HYXHO 3acCTaBUTb
npouecc spooler IOBEPUTb, YTO K HaLIEH MallMHEe MOAKIIOYECH
npuHTep. M HakoHell, B-TpeTbUX, HEOOXOAMMO "oTOOpaTh" 3amaHue
y cmynepa M TepejaTh ero nporpamme, nochbUTaolIei  3anaHus
Windows-cepepy. [Jisi pelieHus NOCTaBIEHHBIX 3a1ay MOHan00UTCs
BBIMOJIHUTh HECKOJIbKO ILIaroB.

Ilar 1. HyXHO yCTaHOBUTb yTHUJIMTY smbclient (OHa BXOAMT B Ma-
KeT Samba, nocrasnsiemslii BMecte ¢ auckoM QNX Momentics PE
Ha JONOJHUTENbHOM KoMmnakT-aucke ¢ [1O "TpeTbux" nmpousBoauTe-
neit). MIMeHHo 3ta ytuiura Oymer nocbulath (ain (pasymeercs,
B roToBoM Juisi neyartu Qopmare) Ha Windows-cepsep. ITockoiabky
B SWD Software wucrnonp3ylorcsi MpEeUMYLIECTBEHHO TPUHTEPDI
Hewlett-Packard, y MeHs 11abioH KOMaHAbl MeYyaTH BBITJISIAUT TaK:

smbclient //server/LJ2200D "maposs" -U name -c "print rms gaitna.pcl"

rae server — UMt Windows-cepBepa nedaru;, LJ2200D — CETEBOE
UMSA [IPUHTEPA;, mapons — MNapoib B Windows-ceTd; mma garina —
ums B Windows-ceTu. -

Ilar 2. HyxHo ycTaHOBUTb QWIBTP, BbI3bIBAIOILMUIE YTUIUTY
smbclient. DTOT QWIBTP AOMXKEH NMPOCTO MPUHATH B KayecTse apry-
MeHTa uMs ¢aiiia Uil NeyaTu W BbI3BaTb KOMAaHAy, OIMUCAHHYIO
B MpeablaylieM MyHkTe. $SI Hamucan BOT Takoil ¢uiabTp (Bbl MOXeTe
CZIEJIATDb 3TO ropasiio Jydyllle ¥ Kpacusee):

#include <stdlib.h>

#include <stdio.h>

int main(int argv, char **argc)
{
char command[1024];
sprintf (command, "smbclient //win_server/LJ2200D \
\"win_password\" -U win_name \
-c¢ \"print %s\"\n", argc[1l]);
system (command) ;
return EXIT_SUCCESS;
}

He 3abynpre nomecTuTb GWIBTP (HaBaidTe Ha30BEM €ro myfilter)
B KATaJIOT /usr/bin — MMEHHO TaM spooler ULIET (PUILTPHI.



114 YacT Il. OcHosbl agmuHmcTpuposanna QNX

IIar 3. HyxHo MomuduuMpoBaTh HomxomsiiMit aitn KoHpUrypa-
MM M3 KaTajora /etc/printers/ Ml WCIONB30BAHMS cbvmmpua,
co3gaHHoro Ha uare 2. S mpaBwi, KaK MOXHO AOrafarhes, daitn
pcl.cfg. B aToM daitne ecTb cTpoKa, MOAKIIIOYAIOLIAA uapTp:
Filter = phs:$d:phs-to-pcl -m$m
Dra cTpoKa yKasblBaeT ciiyjepy, 4TO Mpu MOSBICHUN B Karajiore
cryanura PHS-daiina npexie, yeM OTNpaBUTh €ro Ha yCTPOUCTBO
$d (3HaueHue MNepeMeHHo# $d 3amaeTcs onuue -d TIpU 3amnycke
npoliecca spooler — [0 YMON4YaHUIO 3TO /dev/parl), HEOOXOIMMO
BBI3BATH GUIBTP phs-to-pel. [1o cyTn nena BHIMOTHACTCAH KOMaH[a:
/usr/bin/phs-to-pcl
/dev/printers/Mmg_anHTepa/spool/nMg_Qaﬁﬂa.phs \
-mmonesis > /dev/parl
@unbTp phs-to-pcl BbIIAeT Ha CTAHIAPTHBIA BBIBOL PCL-daiin,
KOTOPbIii U OTMpaBjsieTcs Ha JIOKIbHBIN TIPUHTEP.

WUtak, 106aBuM B aill KOHGUTYPALMK CTPOKH, 3aAI0NINE npaBuiia
$unpTpaLmnu:

Filter = phs:pcl:phs-to-pcl -m$m

Filter = pcl:$d:myfilter

[epBast cTpoka INpEANUCHIBAET CIyJepy MpH nosisneHun PHS-daiina
BBIMOJIHUTh TaKylO Oomnepaumio:

/usr/bin/phs-to-pcl

/dev/printers/MMg_quHTepa/spool/uMg_@aﬁﬂa.phs \

-mMozesb > /dev/printers/mMg_anHTepa/spool/mMgﬁ@aﬁﬂa‘pcl
Bropasi CTpoKa YyKasblBaeT CIyJjepy MpH MOABICHUN PCL-daitna
B KATAJIOre CMYJIMHIra BbIMOJHUTh KOMAHAY:

/usr/bin/myfilter

/dev/printers/nMg_upMHTepa/spool/mmg_@aﬂﬂa.pcl >\

/dev/null
DuiabTp Xe caMbiM GecLepeMOHHbIM 00pasoM OTNPaBIsAET PCL-

daiin Ha Windows-cepsep. [louemy s ykasan B Kauecrse LieJIeBOrO
ycTpoiicTBa /dev/null? O6 9TOM — Ha CIEAYIOIEM miare.

Illar 4. HyxHo rmepe3anycTuTh aIMUHUCTPATOP ME€YATH spooler
¢ HOBBIMM Tapamerpamu. [lisi aTOro cHayaaa OoCTaHOBUM yX© pabo-
TaloLMil TIpoliecC spoolexr (ECiU TAKOBOH YXe UMeeTcs):

slay spooler
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3arem 3allyCTHUM €ro TakK, KaKk HaM HY>XHO!:
spooler -d /dev/null -c /etc/printers/pcl.cfg -n
HP_LaserJet_2200

UYto nmenaer sta koMaHaa? Bo-mepBbix, OHa 3alycKaeT chyjep Ha
HOJIb-yCTpOMCTBE. DTO MO3BOJUT HaM CHEJNAaTh CUCTEMY MedaTw "TU-
xoit u 6e3BpenHoi". Bo-Brophix, cnyaepy MPUHYAUTENbHO YKa3biBa-
ercsl ¢ain KOHPUrypauuu, mos3ToMy 30HAMPOBaHME OOOPYIOBAHUS
BBIIOJIHATL He Tpebyercsi (Ia WM 4To, COOCTBEHHO, 30HAMPOBATH —
MpUHTEpA Yy Hac peasbHo HeT). HakoHel, B-TpeTbUX, 3ajaeTcad MMS
npuHrtepa. [lon 3TMM MMeHeM Mbl M YBUIMM Hall 3aMeyaTesIbHbIN
MPUHTEP B IMAJIOTOBOM OKHE I€YaTH.

Bor u Bce. Xorenock Obl Ha BCAKMIA cllydyail aaTh 1Mapy COBETOB.

O Ecau y Bac yepHo-Gejiblit MpuHTep, HE 3a0ynbTe yKasaTb STOT
dakT B HacTpoiikax NpuHTEpa B [IMAJIOrOBOM OKHE [MEYaTH.
A 4TOOBI HE AenaTh 3TOro BCSAKUI pa3 (HacTpoWKa He COXpaHser-
cs), OTpenakTupyiirte-ka ay4duie ¢aiin KoHGurypauuy Tak, yTodbl
NepeMeHHasl InkType Be3Je ObLia paBHa 1:"B&W":
InkType = 1:"B&W"

O Jlyviue, ytoObl NpuHTEp ObI1 yCTAaHOBJIEH HA IOMEHHOM KOH-
Tposiepe. MHaye yTuInTa smbclient HE BCErAA MOXET aAyTEHTH-
duumpoBarbes npu noakiaoyeHun K Windows-cepsepy.

Meuvatb ¢ QNX-kKnueHTa
Ha QNX-cepBep neuatn

s toro yro6er neyarath ¢ QNX-kineHta Ha QNX-cepBep, HeoO-
XOOVMMO BBINMOJHUTE PabOTy, aHAJIOTMYHYIO OINMCAHHOW B Mpeablly-
wem pasgene. TOAbKO JOMONHUTENbHbIA QWIBTD NOMKEH HEe BbI3bl-
BaTh YTUJIIMTY smbclient, a IPOCTO KOMUpoBaTh ¢ain uepe3 Qnet
B CITYJIMHIOBBIA KaTajior cepsepa neyatd. Obpatute BHUMaHUe, Ka-
TAIOr /dev/printers/HP_LaserJet_ XXX/spool HE IOCTYIEH 4epe3
Qnet. Heobxomumo OymeT KonupoBaTb B KaTajJor /var/spool/
printers/HP_LaserJet_XXXZmyname/.l]pM 3aMucu (baﬁna B 3TOT
KaTaJIoT CIYJIMHIa afMUHUCTPATOp MeyaTu spooler HE aKTUBU3UPY-
€TCsl aBTOMAaTUYECKH, To3TOMYy ¢hailn OydeT OTIPABIEH Ha MPUHTEP
TOrna, KOoraa cnysiep BBIMTOJHUT OYEPEAHYIO IPOBEPKY COLEPXKUMOIO
Katajora U oOHapyXMUT TaM @aiin (3TO INPOUCXOOUT C MMEPUOLOM
2—3 MMHYTbl — TOYHO Bpems He 3amepsi1). JIubo 3To mpowusoitaer
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paHbllie, Koraa cnyJjep GyfeT aKTMBM3MPOBAH APYrUM 3agaHueM, 1o-
CTYNUBIUUM B Karajor /dev/printers/HP_LaserJet_XXX/spool,

WM Korja 6Y)ICT 3anyueHa YTWIATA prjobs.

MeuaTb n3 Windows Ha QNX-cepsep nevatu

Jins Toro utoObl MpPEefOCTaBUTh BO3MOXHOCTb Windows-KJIMEHTaM
neuataTh Ha Hauem QNX-cepsepe neyaru, notpebyeTcs yxe 3HaKo-
Mblil TakeT Samba. B coctaB nmaxera Samba BXOAMT [1Ba cepBepa:

) smbd (W15 NpeLOCTABIEHMUS AOCTYNA K SMB-pecypcam);
(3 nmbd (cepBep UMEH MPOTOKOIA NetBIOS).

O0a cepBepa MCHOJNb3YIOT oGmmit daiin KoHPUTypaluu smb. conf.
OH MOXET BBIIJISIAETD TaK:
[globall

workgroup = SWD.RU

netbios name = MYNAME

security = share

public = yes

[LaserPrinter]
comment = HP LaserJet 2200
path = /dev/printers/HP_LaserJet_2200/spool
print ok = Yes
printer driver = HP LaserJet 2000
print command = mv %s
/dev/printers/HP_LaserJet_ZZOO/spool/samba.pcl

Moce 3anycka smbd M nmbd B CCTEBOM okpyxeHun Windows-MauinH
B JIOMEHE SWD.RU IOSIBUTCS DBM ¢ UMeHEM MYNAME, K KOTOPOH Mo/~
KIIOYEH MPUHTEP C CETEeBbIM MMEHEM LaserPrinter. Ternepb MOXHO
Ha Windows-MaiunHe MOAKIIOUUTD ceTeBOil MPUHTEP CTAHAAPTHBIM
crnocoboM.

Urto e MpOUCXOOUT Ha CamoM nene? Cepsep swbd Mnojy4yaeT OT
Windows-KkineHTta Qaitn, oTdopMaTMpPOBaHHbIA U Neyaru, U npo-
CTO MOMELAeT €ro B Karajor CHyJTHHra. JlanbHeiiuyto paboty Bbl-
[OJTHSET LITaTHAsi cUcTeMa neyaru QNX.

FNABA 11

KOMAHOHbI UHTEPMPETATOP

B 3T0i1 m1aBe paccMaTpuBalOTCsl BONPOCHL:
O 3HakoMcTBO c shell;

0 noTokM BBOZA/BbIBOIA M KOHBEIEpPHI;
O KOMaHIHbIE CLEHAPUH;

O uHTEpNpeTaTopsl A1l CUCTEM C OrpaHUUYEHHBIMU PecypcaMiu.

3HakomcTBO ¢ shell

ITocne BBONA MPAaBWIbHBIX MMEHH M MAPO/Is YTHIUTA login 3arycKa-
€T KoMaHIHbIi uHTepnperarop (login shell). Yto Takoe KoMaHIHBIM
vHTeprnperatop? DTO NporpamMma, KOTopasi BbIIAeT Ha 3KpaH MNpu-
riaaueHue (Ui "Mmpoctoro” Mojib3oBarenss — §, s cynepnonbaoll)sa—
TeNsl — #), IPUHUMAET KOMAaHABI U 3aMyCcKaeT vix.

CyluecTByeT psil peaqu3alnii KOMaHIHBIX HHTEPIIPETATOPOB:

s H

O Korn Shell (xsh) — paciuupeHue sh;
O Bourne Again Shell (bash) — 3HAYUTENbHO U3MEHEHHBIN sh;

O C-Shell (csh) — unTe
prnperarop ¢ Cu-10f06HbIM C
CLIEHAPUEB; WHTAKCUCOM

3 npyrue.

fa(ic Llnlll\}(, HarpuMep, MHTEPITPETATOPOM MO YMOMYAHUIO SABJISIETCS
sh, B QNX — ksh. [TockojibKy ksh MOJHOCTBIO peanusyer GyHK-

Icmor{anbnbre BO3MOXHOCTU sh, paaid S5KOHOMUU MeCTa, C OJHOM
TOPOHBbI, U MO Tpamuuuu — c Apyroi, B QNX ¢aiin /bin/sh —
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CHMBOJIMYECKAs CChUIKA Ha /bin/ksh. B omHOi1 cucTeMe MOXHO Oll-
HOBpEMEHHO MCIIOJIb30BATDH 106blE UHTEPIPETATOPDL.

Ecny nojb3oBarelib paboraeT B rpaduyeckoit obonouke Photon, TO
KOMaHIHAasi CTPOKa JOCTYMHA eMy C IMOMOLIbIO rpaguyecKoro rnces-
JOoTepMUHaNa — TPOrpaMMbl pterm

[MockosibKy shell siBisieTcss MHTEPIpPETaTOPOM KOMAaHZ, TO KOMaH-
na — 370 6asoBoe MmoHATHe. KoMaHIbl OObIYHO MMEIOT CIEAYIOLUI
CHUHTaKCHUC:

<ums komaHme> [-ommsa ...] [aprymMeHT -

HanpumMep:

1s -1ls /usr/bin

rie:

1s — MMsl [POTPaMMbl-yTHIUTBI (YTHIUTA 18 [10Ka3bIBaeT COAEPXKH-
MO€ Karajora);

_1s — omuuu: 1 — ¢opMar BbIBOAA (long); s — pa3Mep (aitnos
B OJ10KaXx;

Jusr/bin — KaTajor, COIEPXUMOe KOTOPOro Cleayet Nnoxasarb.

Drta KOMaHAA BbLIACT HA 3KpaH B MIMHHOM dopmare CoIepKUMOe
KaTaiora /usr/bin, 100aBUB MpU 3TOM MHbOpMALMIO O pa3Mepe Ka-
xgoro ¢aitna B Gaokax. Takoi CHHTAKCHC aBnsieTcss oOLIENnpUHS-
THIM, HO He 00si3aTeIbHbBIM. s TOro 4yTOo6bl TOYHO 3HATb CHHTAKCUC
KOHKPETHOI KOMaH/Ibl, C/IENYeT 06paTUTBCST K IOKYMEHTALUH. Tonb-
soparean UNIX-nofo6HbIX CUCTEM 4acTo MOB3YIOTCA 3J1EKTPOHHOMN
JIOKyMEHTal{ei, JOCTY[HON 4epe3 yTUIUTY man. B QNX ucropuye-
CKU MCIIONB3YeTCsl Apyras yTUIUTa — use. Hanpumep, 1 ronyye-
Hust MHGMOPMALIMM O CHHTAKCHCe YTWIHTHI 18 HYXXHO BbITOJIHUTD
KOMaHZy

use ls

JIoKyMEHTALMsl man-CTPAHULL XPAHUTCH B pune omdeadHo2o (daina,
a use-COOGLIEHNE 6CMPOeHO BHYTPb MPOTrpaMMbl, B JAHHOM clly4yae —
BHYTPb YTHJIUTHI 1s.

XapakTepHa UCTOPUsl Pa3BUTUsL YTUJIUThI tar (Tape ARchiv, TAR).

Yr106bl C MOMOILBIO ITOM YTHIIMTHI "pacrnakoBarb’ (W3BJI€Yb COACP-
KMMOe apXuBa) archive.tar, BbINOIHACTCS, HanpuMep, KOMaHa:

tar xvf archive.tar
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Ifie, KaK Bbl YK€ JOrajajluchb:
tar — MMS YTUJINTHI;

xvi — O — ;

x nuuy  (x U3BJIeYb; v — [10Ka3blBaThb HAa 3KpaHe XO
pacTARuBanus"; £ — "pacTARuBarh" ykazaHHbIit ¢aiii, a y
B CTPUMEDE); e
archive.tar — UM apXMBHOTO (aiina.

O6parute BHMMaHHe, YTO Mepel onuMsMU HeT neduca (-). DTor
HIOQHC TOCTOSHHO COMBAJI C TOJIKY MOJIb30BaTeNEM, MO3TOMY B CO-
BPEMEHHBIX peaTu3alusaX YTWIUTHl tar MOMIEPXUBAETCS IBa BapH-
aHTa 3aJaHus oNnuMit: c nedprcom u 6e3 Hero. ’

C
YUWECTBYET HECKOJIBKO COTE€H KOMaHI, HO OOBbIYHO MOJI30BaTelb

n
PUMEHSET JIMIUb HECKOJIbKO necsitkoB. HaubGonee yacto ucmnosb-
3yeMble KOMaHIbl npuBeaeHbl B Tabi. 11.1.

Tabnuya 11.1. [pumepsbl KoMaHg

Yr1o HyXHoO caenatb? KomaHpa (6e3 aprymeHTOB)

OnpepenuTtb TekyLmii Katanor pwd
MpocMoTpeTs cogepxumMoe katanora 1s
Mepeiitu B Apyroit katanor cd
Cospgartb nyctoit dhaiin touch
Cospatb katanor mkdir
Konuposats ¢aiin cp
Konuposatb katanor cp -R
Yaanutb dpaiin m
Ypanutb katanor rmdir
rm -R

[MpocmoTtpeThb daiin cat
MepeumeHosatb daiin myv

KomaHabl MoryT GbITh KaK OTAEbHBIMU MporpaMMamu (YTHUIIUTAMU)
b

Ta " "
K ¥ "BcTpoeHHbIMU" KomaHmaMu shell. K BcTpoeHHBIM KomaHaam
OTHOCATCA cd, pwd, set, echo, alias M T. I.
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MOXHO 3a1aTh HECKOJIbKO KOMaHIl B OIHOI KOMAaHIHOM CTPOKE, pas-
JeNUB MX TOYKOM ¢ 3ansToit (7). [TepeBos CTPOKM (HaXaTve KIaBULIM
<Enter>) BOCHpUHMMAeTCs KaK KOHELl KOMAHIbl. Ecau KoMaHaa
JUTMHHAS 1 ee HEoBXOMUMO MEPEHECTH Ha CIIENYIOLLYIO CTPOKY, TO TIe-
pell TepeBONIOM CTPOKHU CTaBsT obpaTHblit cmai (\). Yro6bl 3a1MyCTUTD
KOMaHIy B GOHOBOM (HEMHTEPAKTUBHOM) PEXUME, Ha KOHLE CTaBUTCS
amnepcann (&). Hampumep, 3amycTiM YTWINUTY ped — LUITATHBIA TEK-
croBblil penakTop Photon n3 okHa nceBaoOTepMUHAIIA:

ped &

Wurepnperarop COOOIMT HOMEP ¢doHoBOro Mmpolecca M BbIACT
npurialleHe BBECTH HOBYIO KOMaHIy, HE NOXUAASICH 3aBEpLICHNUs
doHoBO NMPOrpaMMbl.

Ecivt BbI 3a0bUTH J106aBUTh aMIIEPCaH, BBEs TOJILKO

ped

TO MOXHO OCTAHOBUTH MHTEPAKTUBHbIH MPOLECC KoMOMHalMel Kia-
i <Ctrl> + <Z>, a 3areM fnepeBecTd €ro B (OHOBBIA PEXUM
KOMaHIOi bg. IlepeBon moceHei MporpamMmMel, 3anylieHHo# B PoHO-
BOM PEXHME, B NHTEPAKTUBHBIH PEXNM BBINOJIHSETCS] KOMAHION £g.

Eci HeoOX0OAMMO, uToOb (POHOBBIA MPOLECC 3aBEPIIMICS npexuae,
yeM OyayT BbIITOJTHEHbI Kakue-inoo [JeWCTBUSA, MCIIONb3YeTCsd
koMmaHaa wait. Eciu B KadyecTBe aprymeHra I wait ykasatb PID
KOHKpETHOTo Ipoliecca, TO OHa OyfeT XAaTh 3aBepLIeHUs MMEHHO
ero, a ecilv TapameTp He 3alaBaTh, TO wait OyZeT OXWAaTh 3aBep-
1LIeHMA BeeX (OHOBBIX MPOLIECCOB, AOYEPHUX LIS mpanHoro shell.

MHTepaKTUBHBIA MPOLECC MOXHO MPUHYIUTETBHO 3aBepIUUTD, UC-
MoJib3yst KOMOMHAUUIO KJIaBUIL <Ctrl> + <C>, a ¢QoHOBbII PO~
necc — ¢ momotublo POSIX-yrnautbl kill WIH QNX-yTWJINTBI
slay. JUIs yTMIMTBL kill TpeOyeTcs ykasblBaTh PID yHMYTOXaeMOro
mpoliecca B KauyecTBe aprymeHTa, a s YTUJIUTbl slay B KauyecTse
ApTyMEHTA YKa3blBAeTCsl NMs YHUUTOXAEMOTO npouecca. Mnentudu-
xarop npouecca (PID) B cBoto ouepeib MOXET OBITH MoJIy4eH J1bo
¢ momolpio POSIX-yruiutsl ps, 160 ¢ MOMOLIBIO QNX-yTuaur
gin U pidin.

JIBoitHO# ammepcaHll && MPEAMUCHIBACT untepnperaropy shell Bbl-
ONHAT TMOCTEYIOIIYI0 KOMaHLy MpH YyCIOBAW HOPMATBHOTO 3a-
BeplLeHHUs MpeblIyLiei, nHaYe — WUTHOPUPOBATh, HANPUMEp:

mkdir /tmp/myfolder && cp filel.txt /tmp/myfolder/
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B sToMm ciyvae cHayaia OyneT npearnpuHsATa MONbITKA CO3laTh Kara-
JIOT /tmp/myfolder, a 3aTeM (€C/IM yoaJoChb CO3JATh KATajlor) B HErO
Oyner ckonupoBaH dail filel.txt.

CuMBOI ||, HAaNlpOTHUB, NpeaAnucbiBaeT MHTepnperaropy shell Bbinos-
HATD CIEIYIOLLYIO KOMaHIy Mpu HEHOPMAaJIbHOM 3aBEpILUEHUMN Tpe-
JbIOylieil, yHaye — urHopuposars. Hanpumep:

mkdir /tmp/myfolder || rm /tmp/*

B aToM cnyyae cHavaia OygeT mpeanpuHsITa MOMbITKA CO314Th Kara-
JIOT /tmp/myfolder, W, €CJM Karajor cO30aTh He yaanoch, — Oyner
YAIEHO COIEPXUMOe KaTajiora Ui BpeMeHHBIX (HaiioB /tmp.

NoTtokun BBOAa/BbiBOAA U KOHBeWepbl

Kaxnas "HopMmanbHas" nmporpamma MojyyaeT TPU CTaHHApPTHBIX MO-
ToKa BBOZa/BbiBoa. Kaxbiit U3 3THX NMOTOKOB NpENCTaBlIEH B BUIE
daitnoBoro neckpunropa:

O 0 — crannaptHbiit BBOA (stdin);
O 1 — crangapTHbIit BeIBoA (stdout);

O 2 — cTaHIapTHBI MMOTOK AUArHOCTUYECKUX cooblueHuit (stderr),
OOBbIYHO €r0 HA3bIBAIOT "CTAHAAPTHLIM MOTOKOM OLIMOOK".

Morok 0 Mo yMOIYaHMIO CBsI3aH C KJ1aBUATypoM, a MoToku 1 u 2 —
C OJKpaHOM TE€pMHHaIA. Y6C)IIATbCﬂ B 3TOM MOXHO, BBIITOJHUB
KOMaHIy MpOoCMOTpa JECKPUIITOPOB OTKPBITHIX (ailyIoB:

sin fd

CraHaapTHbIE MOTOKM BBOIA, BbIBOJA M OLIMOOK MOIYT OBITH Mepe-
HanpasieHbl. TlepeHanpaBieHUe CTaHAAPTHOIO BBIBOA BLIMOIHSET-
csl ¢ IOMOLIbIO cuMBoJia >. Hanpumep:

ls /usr > /tmp/filel

Komanma 1s cdopMHUpYeT CIOUCOK COAEPXUMOro Kartajora /usr
1 BMECTO TOrO, yroObl BBIATL Pe3yJbTaT Ha JKpaH, MOMECTUT €ro
B daitn /tmp/filel. Ecnu daiina ¢ Takum UMEHEM He ObLIO, TO OH
Oyner co3naH. Ecnu xe daitn /tmp/filel YXe CylIECTBOBAJ, TO €ro
npexHee CoIepXKUMOoe OyIeT YHUUTOXEHO.

BrimosHuM Ipyryio KOMaHay:
pwd > /tmp/filel
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KoMmanzna pwd chopMupyeT MOJHOE MMsl TEKYLIEro Karajora u ro-
MeCTUT ero B aitn /tmp/filel, YHUUTOXHUB MPEXHEE CONEPXKNUMOE
daitna. A eclii HaM HyXHO 100aBUTb HOBYIO UHpOPMALIMIO K ITPEX-
Heit? Toraa Mcronb3yercss AMPEKTUBA >>, T. €. Mpelblayllas KoMaHaa
Oyner BBIISIAETH TaK:

pwd >> /tmp/filel

B 3TOM cllyyae BBIBOL yTHJIMTHI pwd OyleT 100aBjeH B KOHELl daitna
/tmp/filel. v

JUtsi epeHanpasieHusi CTAHIapTHOrO BBOJA MCIOJB3YETCs CUMBOI <.
Hampumep:

wc -c < /tmp/filel

KoMaHIa we TONCYMTAeT M BbIACT HA 3KpaH YMUCIO CHMBOJIOB
B daitsie /tmp/filel.

Crporo rosopsi, Mpy MepeHaNpaBIeHn! CJIENYeT yKasbiBaTb HOMEP
[epeHanpapIseMoro MoToKa, oaHako shell Mo yMOT4aHUIO 3HAET, 19TO
"' 3710 "1>", a "<" — 310 "0<". ECaM Xe€ HeobXoauMo onepuposath
C IpYyrMMH MOTOKaMM (Hanpumep, ¢ stderr), To 3HaYeHMUE IECKPHUII-
TOpa JIOJXXHO 3a1aBatbest ABHO. [IponstiocTpupyem:

1s /tmpll

Ec/M KaTaior /tmpll HE CYLIECTBYET, TO KOMaHIa BbIIACT cOOOLIe-
Hue 06 owmnbKe 1ls: No such file or directory (/tmpll). Jomnyc-
THM, MBIl XOTMM BCE JMArHOCTUYECKUE COOOLICHHMS KOMaHIBL "copa-
chiBaTh” B (aiin /tmp/errlog. Toraa KomMaHIa IO/DKHA BBIDISIETH
TaK:

1s /tmpll 2> /tmp/errlog

Eciu xe coobuieHuss o6 owmmbOKax Hac BooOlle HE WHTEPECYIOT
M MBI HE XOTHM "3acOpsITh" UMM 3KpaH, TO CAEJIAEM TakK:

1s /tmpll 2>/dev/null

[MoToxku MOXHO OOBEAVHSTb, UCIOJIb3Ysl KOHCTPYKUHUIO >&. Hons wi-
JIOCTPALIMM BBITIOMHUM KOMaHIy, MUIIYILYIO B CTAHAAPTHBIC TOTOKU
BBIBOJA M OWIMOOK. st 3TOro nomnbiraeMcs BbIBECTH Ha 3KpaH Cy-
wectBylomunit  daitn  (/tmp/filel) u HecyllecTBylomuin  ait
(/tmp/file2), CTAHIAPTHBIH BbIBOJ HAMPABUM B daitn /tmp/log:

cat /tmp/filel /tmp/file2 > /tmp/log

Teneps MoaubULMPYeM KOMaHiy TaK, 4TOOBI MOTOK oLnBOK Ha-
MnpaBJsAca Tyaoa Xe, Kyaa u MOTOK BbIBOAA:
cat /tmp/filel /tmp/file2 > /tmp/log 2>&1
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B npuBeneHHo# KoMaHae nortok 2 gobasnsieTcs K MOTOKY 1.

HormyckaeTcss MpouU3BOJIbHO KOMOMHMPOBATH OMepalyy MepeHanpas-
JIEHUS TIOTOKOB B ONHOW KOMaHe:

wc -c </tmp/filel >/tmp/file2

B nmaHHOM cnyyae yTwiMTa we OCYLIECTBUT BBOA U3 daiina
/tmp/filel, a pe3yNabTar 3anuiueT B pain /tmp/file2.

BbiBon onHON MporpamMmbl MOXHO OOBEOUHSTH C BBOAOM APYrOif.
KoHctpykuus, obecneunBaroias takoe oobenMHeHe, o6o3Havaercs
CHMBOJIOM | Y Ha3bIBAETCS KOHBElepoM:

1ls -1 /usr/bin | wc -1

B nanHoM mpuMepe yruiaura 1s cOpMUpPYET BBIBOL, COCTOSILIMN U3
MHQOpMALMU O CONEPXMMOM KaTajora /usr/bin, pe3ynbrar Oyaer

nepefad Ha "BXOA" YTUJIMTHI we, KOTOPasi BbIIACT KOJIUYECTBO CTPOK
B BBIBOJIE 1s.

Ecnu nporpamma "yMeet" paboTaTh U CO CTAHAAPTHBIM BBOIOM, U CO
CTaHIAPTHBIM BBIBOLOM, TO €€ HasblBalOT ¢hursmpom (yTUIUTA we —
TUIUYHBIA GuiIbTp). B KOHBeilepe MOXET MCIONBb30BAaThCA HECKOJb-
KO KOMaHJ, a 3Ha4uT, BCE KOMaHAbl KOHBEWEpa, Kpome MepBoil U
nocienHen, NoJKHbl ObiTh duiibTpamu. Hanpumep:

ls /usr/bin | sort | we -1 > /tmp/file2

YMecTHO HO6aBHTb, YTO CYLIECTBYET YTUJIUTA tee, [M1O3BOJISAIOLLASA
le@ﬂﬂpOBaTb IMOTOK BbLIBOJA. OIII/IH 13 MOTOKOB BbIBOJa, HAIlpUMEDP,
MOXHO 3anucarb B (aiiy, a Ipyroil BbIBECTH HA 3KpaH:

ls — 1 /usr | tee /tmp/lslog

loBopsi TouHee, YyTHJIMTA tee CBOM CTaHAAPTHBI BBON HaITpaBiiseT
Ha CBOW CTaHOAPTHBIA BBIBOH, NYOJIMpPYsl €ro B YKasaHHble (ailsibl
(B nmpuMepe 3amaH TOJIbKO OIMH ¢daill — /tmp/lslog).

B 3aknioueHue pasroBopa o MOTOKAX XOUY HAMIOMHUTh, YTO YCTPOii-
crBa B QNX mnpencrasieHbl B BUAE CrielUaTbHBIX (aijioB, a 3HAYMT,
MEXaHM3M T[epeHanpaBieHust [OTOKOB MOXHO WCIONb30BaTh s
"CBIpBIX" oOmepaluit YTeHus/3anucu ¢ ycrpoiictBamu. [lon cioBoM
"cplpple” s B JAaHHOM cJiyyae MMeEI B BUIY Takue omepaluu, Mpu
BBITIOJIHEHMU KOTOPBIX IMOJIb30BaTe/Ib caM OTBEYaeT 3a To, 4To Gop-
MaT nepegaBaeMbIX UM JaHHBIX Oymer MOHSTEH ApaliBepy, a ¢opmar
BBIBO/IA ipaiiBepa OyoeT MOHSITEH eMy CaMOMYy.
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Hanpumep, BoiBenem coobuieHue "Hello folks!" B okHO mceBroTep-
MUHAJIA pterm, 3aMyIIEHHOro MEPBBIM B TeKylleMm ceaHce Photon,
BBels B JII0OOM JPYroM OKHe MceBIOTEPMUHAA KOMAaHAY:

echo Hello folks! > /dev/ttypO

Winn o6HyIuM cogepxumoe daitna /tmp/filel:

cat >/tmp/filel < /dev/null

MoxHO mepenaBaTh Pe3y/bTAaT BbIMOJHEHMS OJAHOW KOMAHIBI B Ka-

YecTBe apryMeHTa ApYroii KOMaHzie, Aisi 3TOro KOMaHIy-"apryMeHT"
CJIeyeT 3aKTI0YUTh B OMMHOYHbIE KABBIMKU ().

K Mpumeuanue }

Knaeuiia 3Toro cuMBona OBblYHO HaxoAuTCA NoA knasvwen <Esc>
B NEBOV BEPXHEN YacTu KNaBmaTypbl — He nyTanre C Knasuwewn ano-
cTpoda ('), pacnosioXeHHOW psiaoM C knasuwwen <Enter>.

TpowutiocTpUpyeMm:
less ‘which ph®

KoMaHzia which ULIET yKa3aHHbIA ¢aitn 1Mo oyepeand BO BcexX Kara-
Jlorax, TepeyucIeHHbIX B MEPEMEHHOI OKPYXEHMsi PATH (T. €. TaM
Xe, IJe MUIET KOMaHIy shell), KaK TOJbKO HAXOOUT — BBIIAET
Ha 3KpaH MyTeBoe MMs HaiileHHoro ¢aiia ¥ MPeKpallaeT MOMCK.
KoMaHna less MNO3BOJMSIET "NPOKPYYMBATh' [UIMHHBIE TEKCTOBBIE
daiinbl, 103upyst MX GparMeHTaMu, PaBHBIMHU IOCTYMHOMY MpO-
CTpPaHCTBY 3KpaHa (MPOKPYYMBAHME BbIIOIHAETCS HaXKaTUEM KIaBH-
wu <npober>, Bbixox — <Q>). To ecTb ykasaHHasi KOMaHAa I03BO-
JISIET POCMOTPETh TEKCT CLIEHapusi ph, HE 3a1yMBIBasChb O TOM, II€
OH (pU3NYECKH HAXOAUTCS.

Takum obpasoM, nepeHanpaBleHUE, CIUsSHME, OObBEAWHEHHE MOTO-
KOB BBOJA/BBIBOJA MPENOCTABISAET aIMUHUCTPATOPY MOLLUHBIA MHCT-
PYMEHT YNpaBIeHHUs CUCTEMOW. DTOT MeXaHU3M MoJo0GeH TEeXHOJO-
TMSIM KOMITOHEHTHOrO MpOrpaMMHMpOBaHUsl, MOJYYUBLUMM LIMPOKOE
pacnpocTpaHeHHe B mociefHue roabl. IIpy 3TOM KOMIMOHEHTaMu
ABJISIIOTCS JII06ble MPOrpaMMBI, Kak BXOIsilMe B AUCTPUOYTHB, TaK U
HamnMcaHHble caMUM moJb3oBaTeseM. Shell xe Mo3BojsieT codyeraTth
UX TIPOU3BOJIBHBIM 06Pa3oM.

PaccMOTpUM TaKoii MpUMep: MyCTb HAM HEOOXOAMMO MONYYMTh CITH-
coK ailioB Karajiora /bin, KOTOpbIE SABJISIOTCS CHMBOJIMYECKUMH

Inasa 11. KoMaHAHblii nHTEppeTarop 125

CCBUIKAMHU, TIpUYEM [UIsi Kaxiaoro ¢aina B 3TOM CIUCKE IOJKHA
OBITh yKa3aHa KOHTpOJIbHAasi cyMMa. MOXHO HamucaTh Mporpammy,
KoTopasi OyzneT nenaTb 3Ty paboTy, @ MOXHO UCIOJIb30BaTh LUTATHBIE
yrunutl QNX. IMouck daitioB no 3aiaHHBIM KPUTEPUSIM BBITIOTHSI-
€T YTHINTA £ind:

find /bin -type 1

KoHTponbHOE cyMMUpOBaHUe BBIMOJIHIET YTUIUTA cksum. OHa mpu-
HUMAET CIUCOK OOBEKTOB B KayecTBE apryMeHTa, IO3TOMY Mepeia-
MM €eil B KayecTBE TAKOrO apryMeHTa pe3y/bTaT BBIMOJIHEHHS YTH-
JIUTHL £ind:

cksum "“find /bin -type 1°

W, HakoHel, dopMaTHpOBaHUE MOTOKA BHIBOAA BBIMOJIHSIET YTHJIUTA
awk. OT awk HaM HyXHa BO3MOXHOCTb OCTaBUTb B BbIBOJIE YTMJIUTBHI
cksum TOJIBKO MEPBYIO U TPETHIO KOJIOHKHU, PA3AEICHHBIE CMMBOJIOM
TabyNsILMH, TPUYEM CHayala BBIBEJEM TPEThIO KOJOHKY (MMs daii-
na), a 3aTeM — IepBYyl0 (KOHTPOJbHAsA cyMMa). Pe3yabraT coxpaHuM
B dailyie result.txt. Mrak:

cksum “find /bin -type 1% | awk ‘{print $3 “\t” $1}’ >

/tmp/result. txt

Bcero-to nen! A tenepb nompoOyiite To Xe camoe caenarb rpaduye-
CKMMHU CpENCTBaMHU JII0OOW onepalMOHHON CUCTEMbl — U BbI MoiiMe-
Te, MOYEeMy KOMAaHIHas CTpoKa TaK MOMyJsipHa Yy TMoJjib3oBaTeneit
UNIX-nogo6HbIX cucteMm.

KomaHpgHble cueHapun

IMpekpacHo — Temepb MBI AOLUIX, MOXaIyid, 10 OCHOBHOM cdepbl
MpUMEHEHUs] KOMAHIHBIX UHTepnpeTatopoB. [eno B ToM, 4YTo ymob-
HO 3amucaTh KOMaHIbl B TEKCTOBBIN hailyl, a 3aTeM yKa3aTh MHTep-
nperaropy shell "BbImonHUTE" 3TOT (haitn. Takoit ¢aitn Ha3bIBAIOT
Komanonoim cyenapuem (shell script — orcioma xaproHHoe "ckpunt”
wind "wanbHei ckpunt”). Ilo cytu nena, uHTEprnpeTaTop peaju3yer
SI3bIK MPOrpaMMHUPOBAHMUST BHICOKOrO ypoBHs. Ha 3ToM s3bike anMmu-
HUCTPATOpPbl MOTLYT OCYLUECTBJIATb YINpaBjieHHe BbIYUCIUTEIbHON
cucteMoii (4To, B OOLLIEM-TO, OHU U AEJAIOT).
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3anycx cueHapueB Ha UCNOJIHeHue

Koib ckopo shell — 310 ele ¥ A3bIK MPOrpaMMUPOBAHUSL, YMECTHO
HayaTh €ro ocBoeHHe co 3HameHurtoi nporpammbl "Hello world!".
HTak, ¢ nmoMolipio Jo6oro TEKCTOBOrO penakropa cosjaaum ¢aii,
cKaxeM, hello.sh. B Hero noMecTuM OJHY CTPOKY:

echo Hello world!

( NMpumevanue }

O6paTute BHUMaHue, YTO NOCIeHNM CUMBOSIOM B KOMaHAHOM cCue-
Hapun fomkeH BbiTh CUMBON Nepeeoaa CTpoku. Beab, 4TOBLI MHTEP-
npetatop shell BLINONHUN KOMaHAY, BBEEHHYIO B KOMaHLHOW CTPOKe,
HYXHO HaxaTb knasuwy <Enter>, He Tak nu? Tak 4To Koraa y Bac He
ByneT paboTaTb KakoW-HUbyAb CueHapuii, He NOSIeHUTECL NPOBEPUTL
€ro Ha Hanuuue cumBona rnepesoaa CTPOKW B KOHUE haiina — Hauu-
Halowmm shell-nporpammuctam nomoraet 8 50% cnyyaes ©.

Xopoiuo, HO Kak OyaeM 3amyckaTb cleHapuid? S 3Haw mo KpaiHei
Mepe YeThIpe crocoda [uisi 3TOro:

O 3anycTUTb MHTEPIPETATOP, YKA3aB €My UMS CLEHApUsl B KavyecTse
apryMeHTa WM CBs3aB CTaHAAPTHBIA MOTOK BBOJA MHTEPIIPETaTO-
pa ¢ ¢aitnoM cueHapusi. Hampumep:
sh hello.sh

0 3anmycTUTh MHTEPIPETaTop, CBSI3aB CTAHAAPTHBIA IMOTOK BBOIA
MHTepnperaropa ¢ daitiom cueHapusi. Hanpumep:
sh < hello.sh

() BLIONHUTL CLEHApWil B TekyllleM 3k3eMruisipe shell xomaHnoii
"royka" (.). Hanpumep:

. hello.sh

0 ycTaHOBMTb sl cLeHapusi GailoBblii aTpuOYT "MCTIONHAEMBI" U
3aMycTUTh Kak obbluHylo yTuauty. Hampumep:
chmod 755 cmd
hello.sh

CaMbIM pPacIpoCTpaHEHHbIM sIBsieTcsl TpeTuit crnocob. Tonbko He

3abyapTe, YTO MPU TpeThbeM crocobe daiin SOMKEH WIX HaXOAUTHCS

B OJHOM W3 KAaTaJoroB, IEPeYMCIIeHHbIX B TEPEMEHHOI OKpyXe-

HUS PATH, JMOO IS 3aMycKa HaJo YKa3blBaTb MOJIHOE IMYTEBOE UMS

CLEHapus.
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Bropoit cnioco6 Toxe mocrarouno BaxeH. Hanpumep, BcTpauBaemas
cHCTeMa yrpasjeHUs 6a3aMu JaHHBIX peaibHOro BpemeHu Empress
MOXET MCIO/NIb30BaTh OOJblIOE KOJIUYECTBO MEPEMEHHBIX OKpYXe-
HUS, OCOOEHHO HEOOXOMUMBIX IMpHU pa3paboTke mnpuyoxeHuit. Ipo-
M3BOIMUTEJb NOCTABJISIET KOMaHAHbIe CLUEHAPUH, 3afal0line 3HAYEHUS
3TUX MNMepeMeHHbIX. Ecnu 3anycTuTh Takoil cUeHapuidl MEpBbIM MWIK
TPETBUM CIIOCOOOM, TO NMPOU3OMAET BOT UTO: 3aMYCTUTCS HOBBINA K-
seMIuisip shell, BBIMOJHUT KoMaHIbl M3 CLEHApUS U OJIAronojyyHo
3aBEPIUUTCS, HE WU3MEHUB HUYEro B CUCTEME. A eclid NPUMEHUTh
KOMaHJy "Toyka", To B Hawem paboyeM sK3emiuisape shell 6yayr yc-
TAHOBJICHBI HYXHBIE MEPEMEHHbIE U Mbl OyI€M HaclaXIaTbCsl UHCT-
pyMeHtaMu Empress.

Bce 310 3ameuarenbHO, HO BaM yXe€ M3BECTHO, YTO B NPUPOIE €CThb
MHOTO KOMAaHAHBIX MHTEPIpeTaTopoB. SI3bIK MpOrpaMMHpOBAHUS
KaXKJIoro U3 HUX UMEET CBOW CHMHTAKCUC U CBOU OCODEHHOCTH pea-
amzauuu. Kak, HanpuMep, rpu TpeTbeM crocobe 3amycka 6yaer or-
PEeNeNAThCS UHTEPIPETATOP, HEOOXOAUMBIA [UISl BBITIOJIHEHUS CLIeHa-
pus? [lnst oTOi LIeM B caMoOil MepBOil CTPOKE CLEHAPUs MOMELLAIOT
CUMBOJIBI #! U, 6e3 mpobena, UMsI UHTEpNpeTaTopa, s KOTOPOro
HanucaH cueHapui, HanpuMmep — #!/bin/bash.

( NMpumeyaHune :

Takas KOHCTPYKUuMsi MOXeT ObiTb TONbKO B MepBoi CTpoke. Bo Bcex
OCTanbHbIX Cy4yasx NepBbli Xe CUMBON # CUATAETCS Ha4arom KOM-
MEHTapus, 3aKaH4YMBaIOLLErocs CUMBOSIOM KOHLA CTPOKW.

MonuduuupyeM Haur ¢aitn hello.sh:
#!/bin/ksh
echo Hello world! # This is comment

# This is comment too

MepemeHHblie U NapamMeTpbl cCLiEHapueB

SIpKUM ¥ TUNHUYHBIM TPUMEPOM IEPEMEHHBIX, MCIMOJIb3YEMBIX WH-
tepriperatopoM shell, siBIsiIOTCS MepeMeHHbIE CHCTEMHOTO OKpYXe-
HUA. AHQJIOTMYHBIM CMocoOOM Mbl MOXEM 3alaBaTb COOCTBEHHBIE
NepEMEHHBIE [UISl HALUUX CLEHAPUEB WIU MOAEPHU3UPOBATH CYLIECT-
Bytouie. UMst mepemenHoi shell BbiOMpaeTcs: Tak Xe, KaK 3TO MpH-
HATO B OOJNBLUMHCTBE SI3bIKOB MPOrpaMMUPOBAHHUS, T. €. 3TO MOXET
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ObITh MOCJEeN0BaTELHOCTD OYKB, LIM(P U CHMBOJIOB MOXYEPKUBAHUS,
HauMHaloWAsicsi ¢ OyKBBI WIM cUMBoNa nomuepkupaHus. OGbIMHO
uMeHa nepeMeHHbIx wisi shell 3analoT M3 MOCTENOBATEILHOCTH 3a-
[JIaBHBIX OYKB B COYETAHUU C CHMBONAMM MONYEPKUBAHUS, HO 3TO
IPOCTO Heobs3aTebHAs TPAIULIUS.

IMepemennsie B shell 3anaiorcs cpasy co 3HaYCHHEM (MOXHO c Iyc-
tbiM). T1pu OGBABICHNH MEPEMEHHON U OHA, U €€ 3HAYCHHE NOJKHBI
GBITh 3aMKcaHbl 6e3 npobenoé OTHOCUTENILHO CHUMBOJIA PABEHCTBA (=).

[npumeqauue }

Mpo6enbl BO3ne cumBona = — TUMUYHaNA owunbka HauMHaowmx shell-
nporpaMMmncToB.

HanpuMep, co3faauM MEPEMEHHYIO MY_VAR CO 3HAYCHUEM aaaa.
MY_VAR=aaaa

WIM TIepeMEHHYI0 MY_VARL 0€3 3HaueHUs:

MY_VAR1=

B omiMune OT OOBIYHBIX SI3BIKOB IMPOrpaMMHUpPOBaHHUSA, 3HAYEHUE
shell-epeMeHHON — BCeTraa CTPOKA CUME008. To ecTb KOMaHIA:
MY_VAR2=123

CO3/IaeT MEPEMEHHYIO MY_VAR2, 3HaYEHHEM KOTOPOI sBIIAETCS CTPOKA
ASCII-cumBosos "1", "2" u "3", HO HUKaK He uucao 123!

Ecnu Ut nepeMeHHO 3ajaeTcs 3HayeHHUe, colepxallee npobersl,
TO HYXHO 3aKJITIOYUTD €r0 B KaBBIYKH:

MY_VAR3="QONX Neutrino RTOS v.6.3.0"

Yro6bl MOTYYUTH AOCTYN K 3HAYEHMIO TIEPEMEHHON, HANO Mepex ee
HMEHeM MOoCTaBUTh cuMBoi $. Hampumep, 4ToObl C MOMOLIBIO KO-
MaHIbl echo BBHIBECTH Ha 3KPaH COLEPXHMMOE MEPEMEHHON MY_VAR3,
HAaI0 BBINMOJTHUTDH TAKYI0 KOMaHIy:

echo $MY_VAR3

[MOMHUTE, MBI TOBOPUITH, YTO PE3YJIbTAT BBIMOJHEH!s] ONHON KOMaH-
bl MOXHO TepelaTh B KA4eCTBE apryMeHTa apyrou koMaHne? TouHo
TaK e PEe3YJIbTAaT BBITOJHEHUS] KOMaHIbl MOXHO NMPHCBOUTH MEpe-
MEHHOI B KayecTBe 3HAYEHUSs, HaNpUMep:

DATE="date’

[pu 3TOM CHayana BbIMOJHMUTCS KOMaHAA date, @ PE3YJIbTaT €€ Bbl-
MOJIHEHUS BMECTO CTaHIAPTHOrO BbIBOLA MPHUITHUCHIBAETCA B Ka4eCTBE
3HAYEHUS TEPEMEHHOI DATE.
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Ecnu HyXHO, 4TOObI MMSI TepeMEHHON HE CIUBAIOCH C APYrUMU
CHMBOJIaMH, TO UMsl NEPEMEHHON 3aKJII0YalOT B (PUTYPHBIE CKOOKH.
Tak koMaHza:

echo ${MY_VAR3}betal

BBIIACT COOOLIEHHE:
QNX Neutrino RTOS v.6.3.0betal

Ecnu Heob6XxoauMo, 4ToOBI clieHapuil 3anpalidBal BBOJ 3HAUYEHUI
NEPEMEHHBIX, UCMONB3yeTcss KoMaHna read. OHa obecrieunBaeTr pa-
60Ty cO CueHapUeM B IMAIOTOBOM peXUME, HallpuMep:

read A

ITo 3Toit KOMaHIe clLeHapuil octaHOBUTCS, oxXuaas BBoaa. OT mojb-
3o0BaTesIsl Tpebyercsi BBECTH Kakoe-M00 3HAYEHUE M HaXarb KJIaBu-
wy <Enter>. BBeneHHoe 3HayeHHe OyIeT MPUCBOEHO MEPEMEHHOI A,
Y CLEHapuil TNMPOAOJKUT BbIMONHEHUE. TakMM CIoco6OM MOXHO
MPUCBOUTDb 3HAYEHUS CPa3y HECKOJbKUM MEPEMEHHBIM, HallpUMEp:
read A B C

st Toro yToObl  IMOMPAKTUKOBAaThCS, HAMMUIIEM  CUEHapuid
scriptl.sh:

#!/bin/ksh

echo -n Input variables A, B, and C:

read A B C

echo A=$A

echo B=$B

echo C=$C

3areM clejaeM Hall CUeHapUil UCMONHSIEMBIM U 3aMyCTHM:

chmod a+x scriptl.sh

./scriptl.sh

Ha 3amnpoc cueHapusi Input variables A, B, and C: BBEAEM CTPOKY
111 222 333, He 3a0bIB nocjie 3Toro Haxarb Knasumy <Enter> (rnpo
TO, YTO JUIS BBIMOJIHEHHUS] KOMAHIbl WIM BBOAA NAHHBLIX BCEeraa Hamo
HaxuMath Kiasuiny <Enter>, Gonblue MoBTOpsTh He Oyay ©).

Ha skpaHe MbI yBUANM CIEAYIOLLEE:

Input variables A, B, and C:111 222 333

Tenepb, 3KCIEpUMEHTA pajid, CHOBA 3alyCTUTE CLUEHapUil, HO BBe-
IUTE CTPOKY 111 222 333 444 555 U IIOCMOTPUTE, KaK HU3MEHHUTCS
pesyJbTar.

5 3ak. 223
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( Mpumeuvanue }

Ons Toro 4To6bl MOXHO 6bIMO WCNONBL3OBATL CAyXeGHble CUMBOSbLI
B COCTaBe CTPOKOBbIX NEepeMeHHbIX, MPUMEHAETCS 3KpaHUpoBaHue —
ob6patHbIA cnaw (\).

Ecnu, ckaxeM, TMepeMEeHHO A Halo MPUCBOUTH B KAYeCTBE 3HAYC-
HUS CTPOKY $B, TO 3TO JEJIaeTCsl TakK:

A='$B"

Torma KoMaHIa echo A=$A BbIIACT HA 3KPaH: A=$B.

Mb1 yxe oBGCyXnaiu, YyTo MepeMeHHbIe B MHTEPIPETaTOpe shell ume-
IOT CTPOKOBBIii THII, oaHaKo shell mpenocTaBisieT HEKOTOPbIE CPEACT-
Ba, MO3BOJsAOLIME 0OpabaTbiBaTh MEPEMEHHbIE KaK UeIble 4YHC/Ia.
HJ'IH 3TOro InpeaHasHadyeHa KOMaHa expr. Hanuiem C[ICHapI/Iﬁ
script2.sh:

#!/bin/ksh

x=50 y=4

a=‘expr $x + Sy ; echo a=$a

b="expr $y - $x'; echo b=$b

c="expr $x / $y'; echo c=$c

d="expr $x "*" $y'; echo d=$d

e="expr $x % $y'; echo e=$e

3anycTuM 3TOT cueHapuit. Ha skpaHe nomy4yum:

a=54

b=46

c=12

d=200

e=2

3aMeTbTe, YTO B pe3y/bTaTe [JeIeHMUs MOJyyaeM TOJNIbKO LIENYI0 4acTb
peaynpTata. OCTaroK OT JeJIeHMs MOJy4aeTcst ¢ MOMOLIBIO ONEPALUH %.
3aMeTbTe TAKKE, YTO CHMBOJ YMHOXEHHUs (3BE3IOYKa — *) B3AT
B KaBBIYKHU (T. €. "dKpaHUpoBaH"), T. K. * — ciyxeOHblii cumso shell,
0003HayaloLKif MPOU3BOJbHYIO CTPOKY.

( Mpumeuyanune }

He 3abyabTe, 4TO NEPEMEHHbIE 1 3HaKK onepayuit 06s3amessHO pas-
densitomcs npobenamu. OTCyTCTBME Takux npobernos — oueHb pac-
npocTpaHeHHas owmnbka 8 shell-nporpamMmupoBaHnu.
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Bce nepemeHHbIe LOCTYMHBI TOJLKO B TOM Mpoliecce ksh, B KOTOPOM
OHU O6blIM OOBSIBNIEHBl (BCIIOMHUTE Ha3HAYeHUWE KOMaHIbl "Toyka'").
st Toro ytoOBl K MEpeMEHHBIM MOXHO ObLTIO OOpaTUThCS U3 Ipo-
LIECCOB, NOYEPHUX MO OTHOLIEHWI0O K AaHHOMY ksh, NepeMeHHbIe
clelyeT "3KCropTUpOBaTh’. DTO MOXHO CHENaThb IBYMSI CrlocobaMu.

IMepBblit — co3naTh nepeMeHHylo, a 3aTeM B JIIOGOE BpeMs 3KCIIOp-
THUPOBAThH €e:

VARl=myvar

export VAR1

BTOpOﬁ CIocob — IKCIOPTUPOBATh MEPEMEHHYIO Cpa3dy MNMpU co3da-
HUMU:

export VARl=myvar

IocMoTpeThb, Kakue U3 TMepeMeHHbIX OaHHOrO MHTEpIpeTaTopa 3KC-
NNOPTUPOBaHBbI, MOXHO, BBITTOJTHUB KOMAaHY export oe3 APryMeHTOB.

K MpumeyaHne }

Bce nepemenHble uHTepnpetatopa shell (3kcnopTUpoBaHHble W
HEe 3KCNOPTUPOBaHHbIE) BLIBOAATCA Ha 3KpaH KOMaHAoN set 6e3
aprymeHToB.

BHyTpeHHue nepemeHHble shell

WHrepnperatop moanepXuBaeT HEKOTOPble MEPEMEHHbBIE, KOTOPbIM
OH [MPUCBAWBAET 3HAYEHHUSI CAMOCTOSITENILHO (Tabn. 11.2).

Tabnuya 11.2. BHyTpeHHue nepemMeHHbie UHTeprnperaropa

MepemeHHaa  3HaueHne

. Kop 3aBepLueHus nocnegHeit komanapl (0 — HopmanbHoe

’ 3aBeplueHue)

$ PID Tekywero npouecca ksh

, PID nocnegHero npouecca, 3anyweHHOro B ¢pOHOBOM
pexume

# Yucno napameTtpos, nepeaaHHbix B shell

MepeueHb NnapameTpos shell kak ogHa cTpoka
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Ta6nuya 11.2 (okoH4aHue)

MNMepemeHHas  3HaueHue

@ MepeueHb napameTpos shell kak COBOKYNHOCTbL CoB

- ®naru, nepepasaembie B shell

Paznuuue mexiay $* v $@ 3aK/IlO4yaercsi B TOM, 4YTO €clii $* UMeEeT
3Ha4YeHue, HanmpuMmep "111 222 333", TO se 6y1l€’[‘ UMETb 3HAYECHUE
Illllll |I222|| |I333ll'

MapameTpbl cLueHapues

Kak u mobas nporpamMMa, cleHapuii MOXET NPUHUMATb apryMEHTHI.
PaHee, roBopsi O BHYTPEHHHX (BCTPOEHHBIX) nepemeHHbix shell,
s YIIOMSIHYJI O MEePEeMEHHBIX, COAEPXALUX YUCIO U MEpeyeHb napa-
meTtpoB. Kak xe npountars 3T napametpbl? [lis atoil uenu shell
TNOIEPXKUBAET CMELUATbHbBIE NEPEMEHHDIE, UMEHA KOTOPBIX COCTOSAT
13 onHoit umbpel B auamnazone ot 0 mo 9. IIpu aToM nepeMeHHas 0
CONEPXMUT MMs CaMOro CLEHapHs, MepeMeHHas 1 — MepBblif mapa-
MeTp, MepeMeHHas 2 — BTopoil mapametp u T. 1. O6uee 4yncio na-
pPaMeTpoB, KaK Bbl IOMHUTE, COAEPXKUTCS B NIEPEMEHHON #.

3aMeyaTenbHO, HO €ClIM BOPYT CLEHAPUIO HYXHO Mepelnarb, CKaXeM,
30 aprymenrtoB? Ilepenarb-to, MOHATHO, MepeqaiuM — JIEN0 HEMYA-
peHoe, HO KaK IOJYYUTb K HUM JOCTYN? A [Uis 9TOro €CTh BCTPOEH-
Has KoMmaHma shift. YtoGpl MOHATH MPUHLIMIT €€ HCIOJNB30BaHUS,
BCTIOMHMTE, KaK Bbl MpOCMarpuBaeTe MUIMHHBIA 1O0KyMeHT Word:
B OOMH MOMEHT MOXHO BMJEThb TOJBbKO (pparMeHT TEKCTa, COOTBETCT-
Bylolunii pabouemy npoctpaHcTBy okHa Word; 4TOOBl MOCMOTPETDH
ApPYTHe YacTH JOKyMeHTa, HyXHO "nepemeliatb’ pabouee MpocTpaH-
CTBO OKHa BBEPX WJIM BHM3. AHAJIOTMYHO, NTEPEMEHHBIE 19 SBJSAIOT-
csl 3TUM CaMbIM OKHOM JUISl mpocMoTpa aprymeHToB. [lepemeunaercs
5TO OKHO C MOMOIIbI0 KOMaHIbl shift Ha HYXHOE YMCIIO TMO3ULIUM.
[lepeMeHHast 0 BCETNa COLEPXHUT MMsi cueHapus. L1 HarIsAHOCTH
paccMOTPUM MPUMED script3.sh:

#!/bin/ksh

echo "Parameters =" ${#}

echo "Param0 =" $0
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echo "Paraml =" $1

echo "Param2 =" $2

echo "Param3 =" $3

echo -——-———————moo—o

shift 2

echo "Param0 =" $0

echo "Paraml =" $1

echo "Param2 =" $2

echo "Param3 =" $3

3amycT¥M ero, 3alaB HECKOJBKO apryMEHTOB, U MOCMOTPUM, YTO
MOJyYUJIOCH: ,

chmod a+x script3.sh
./script3.sh AAA BBB CCC DDD EEE

Otnapgka cueHapues

s 3amycka cueHapusi B MogoGMM OTJIaloYHOTO PEXMMa npeaHa-
3HayeHa KoMaHIa set. EcTb nBa pexuma, mpeacTaBasiioumy MHTepec
C TOYKH 3PEHUST OTJIANKHU.

O VYcraHaBnuBaeTcsi KOMaHIOl set -v. YKa3blBaeT UHTepnpeTaropy

BbIBOIMTb BCE CTPOKH, KOTOPbIE OH CYMTBIBAET. Pexum ormeHsi-
€TCS1 KOMaHIION set +v.

O 3ror pe)lEPlM P OTIAAKE MCITOJIb3yEeTCs Yalle. YCTaHaBﬂMBaeTCR
KOMaHIOHU set —x,YKaBMBaKnueﬁ MHTEpPIIPETATOpY BbIBOAWUTh Ha
3KpaH K?MaHﬂbI Nnepea "X BBIITOJIHEHUEM. Pexxum OTMeEHSsIeTCS
KOMAHIOHN set +x.

Onepartopbl A3blka NporpaMMMUpoBaHus
Korn Shell

Kak xe MOXHO Hamucarb IMOJHOUEHHYIO NMPOrpamMy, He UCTIONB3YSI
UMKIIBI M npoBepKy ycnoBuid? Korn Shell noanepxusaer psn crienu-
IbHBIX OIEpaTopoB (KOMaHL), OCHOBHbIE U3 KOTODBIX:

test

if
case
for
while

until
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Oneparop test,unu [ ]

Oneparop test MpoBepsieT BbIMOMHEHHE ycnoBus. S He BcTpeyan
3TOT orneparop B CLEHapusx caM Mo cebe, 3aTo B COYETAaHHU C OMe-
paTopoM if OH OYEHb PACMPOCTPAHEH. Pe3ynbTar BBIMOTHEHUs Ore-
paTopa UMeeT 3HaYeHHe "MCTUHA" WM "JIOXb". DTO 3HAUUT, UTO €Cin
eCTh HeoOXOOMMOCTh MCIIOJIb30BaTh OMEPaTop test B MHTEPAKTUB-
HOM DEXMME, TO €ro pe3yjbTaT OyIeT conepXaTbCs B MEPeMEHHOM ?
(0 — "ucruHa", 1 — "noxs"). Y oneparopa 1Ba paBHO3HAYHbIX (op-
Mara, Mp14yeM B PaBHOM CTEMEHU B CLEHAPUSIX UCIIOJIb3YIOTCsS oba:

test ycuosme

WIn

[ ycnosue ]

( Mpumeuanne }

Mexay ksaapaTHbiMW CkoBkamu U ycrnosuem 06s3amesibHO OOMKHbI
6bimb npobesnsi. OTCcyTCTBME 3TUX Npobenos — OuYeHb pacnpocTpa-
HeHHas owwnbka.

Ycnosus MOTYT OBITb HECKOJIbKUX, €CJIM MOXHO TaK BbIPa3UTbCH,
THUIIOB:

0 nposepkHu aityios;

O cpaBHEHMS CTPOK;

0 cpaBHEHHUS LEJIbIX YUCEI.

Hexortopsle yciioBusi MpoBepKu (aitios:

0 test -f myfile.txt — "HCTHHA", €ClU myfile.txt — OOBIYHBINA
it

O test -d mydir — "MCTMHA", €CU mydir — KaTaJorT,

0 test -c myfile —"MCTMHA", €C/IU myfile — CHMBOJIBHOE YCT-

PpOICTBO;

O test -r myfile.txt — "MCTMHA", €C/IM myfile.txt IOCTYNEH MO
YTEHUIO;

0 test -w myfile.txt — "MCTMHA", eclii myfile.txt HOCTYMEH MO
3aIucH;

J test -s myfile.txt — "UCTMHA", €CU myfile.txt HE IMYCTOM.
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Hexkotopbie ycioBusi CpaBHEHUS CTPOK:
O test aaa = bbb — "McTHHA", €C/IM aaa COBIAJAET C bbb
test aaa != bbb — "McTHHA", eC/IM aaa HE COBMAJAET C bbb

test -n $A — "UCTHHA", eciM nepeMeHHas A 3amaHa (He mycras);

Qaag

test -z $A — "HCTMHA", ecnu A — mycTas (T. €. HE UMEET 3Ha-
YEHUSs).

OGparute BHMMAHMUE, YTO OMEPATOP test BO3BPAILAET 3HAYEHHE "HC-
THHA", €CJIU ycnoeme — HEIMYCTasi CTPOKA.

POSIX onpenenser aBa craHmapTHHIX "YCIOBHS", KOTOPbIE MOXHO
KCII0JIb30BaTh BMECTO Oleparopa test, — true U false. YeMy paBHbI
3t "ycmoBus”, goragaiitech camu ©.

HexoTopbie ycioBusi cpaBHEHUS LIENbIX YUCE:
test x -eq y — "UCTHHA", €C/IU x=y;,

test x -ne y — "UCTHUHA", €ClU x!=y,

test x -gt y — "UCTMHA", €C/IN x>V,

test x -ge y — "HCTHHA", €C/IN x>=y;,

Qooaaa

test x -1t y — "HCTHHA", €ClIU x<y;
O test x -le y — "MCTHHA", €C/IU x<=y.

B onHOM oneparope test MOXHO 3a1aTh HECKOJIBKO YCJIOBMii, KOM-
OMHUPYST UX C TOMOUIBIO JIOTHYECKUX Ofepalluii:

3 ' — HE

O -o— WIN
O -a—H
Oneparop if

B ob1uem ciayyae 3TOT oneparop YCJA0BUSI UMEET TAKOW CHHTAKCHUC:
if ycnosue
then cmicox _oneparTopos
[elif ycnosue
then cmicox onepaTopos]
[else cmucox _onepaTopos]
fi
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roe:

ycnosue — JIIOOOW oIleparop, BO3BpalLAlOUIMI 3HAaYeHHE true WJIM
false (OGBIYHO MCIIOJIb3YETCS ONMEPATOP test);

crmcok_onepaTopos — OIEPaTopbl, Pas/ie/IeHHbIE TOUKOM ¢ 3ansToi (;).

O6paruTe BHMMaHMe Ha omneparop elif — 3TO COKpalleHHe OT
"else if". B KBagpaTHble CKOOKM B3SITHI HeEOOs3aTe/IbHbIE SJIEMEHTHI
KOHCTPYKLIMU. 3aMeTUM, YTO KOHCTPYKLHMsI oreparopa if 3aKaH4M-
BaeTcsi cyxeb6HbiM cioBoM £i ("if" HaoboporT).
IMpowuTiIocTpUpyeM cKa3aHHOe MPOCTEAILIUM NMPUMEPOM — CLIEHapHU-
€M scriptd.sh:
#1/bin/ksh
if [ -f /tmp/myfile ]

then cksum /tmp/myfile

else 1ls /etc > /tmp/myfile; cksum /tmp/myfile
£i

Oneparop case

Oneparop BbIOOpa case UMEET TAKOI CUHTAKCHUC!
case crpoka in
wabJyioH)  CHOMCOK_ONepaToposB; ;

wabJiIoH)  CHIMCOK_OIepaTopoB; ;

esac
roe:

crpoka — IEepPEMEHHAsT WM MOCJIeA0BaATE/IbHOCTD CUMBOJIOB, KOTOPaAs
[1ocJiefoBaTEJIbHO CPaBHUBAETCA C 1abaoHoM ma6non. Kak TonbKO
crpoka W mabnor COBMAIYT, BbIMTOJIHACTCA COOTBCTCTBYKnuMﬂ
CIIMCOK_OIIEPAa TOPOB. KaK, BEPOSTHO, BbI yX€ MOHAIU, in U esac —
3TO CJIY>XKeOHbIE CJI0Ba, NMPUYEM 3aBEpLUAET BCIO KOHCTPYKUMIO esac
("case" HaobopoT).

( Mpumeyanune }

Cnuncok onepaTopoB Afst Kaxaoro wabrnoHa 3akaHuuBaeTcs [BOHOM
TOYKOW C 3aNATOW ;; (B @aHANOrM4HON KOHCTPYKUMW A3bika Cn BTOPOW
TOYKE C 3aNSTON COOTBETCTBYET CNy)ebHoe CnoBo break).
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[MpountocTpupyeM CKa3zaHHOE MPOCTEHLIMM ITPUMEPOM — CLEHAPHU-
€M script5.sh:

#!/bin/ksh
echo -n "Input command: "
read Command
case $Command in
a) echo Hello!;;
b) 1s -1 /usr/bin;;
c) cd /usr; pwd;;
*) echo "Wrong command! Usage a, b, or c";;

esac

Kak Bbl noHuMaere, 1abjgoHy * cTpoKa OyIeT COOTBETCTBOBATH BCE-
rma (B sisbike Cu [UISL 3TOM LIEHM MCITOJIB3YETCsl CIIyXKeOHOe CJI0BO
default).

Onepartop for

Omneparop LMKIa for UMeET Takoi ¢dopmar:
for mma [in comcox 3HauyeHM)
do
CIMCOK_OIlepaTopOB

done

Oneparop paboTaer Tax. Ha xaxnoi utepauuu LHKIA repeMeHHOoM
ums  [OCJIENOBATEIbHO TMPUCBAUBANOTCS  3HAYEHHUS M3  CIIMCKa
CIIMCOK_3Ha4YeHMH H BBbIIMTOJIHAIOTCS KOMaHbI u3 CITACKa
crmMcok_oneparopoB. Crmcok _omneparTopos 3AKIIOYCH MEXIy cny>|<e6—
HBIMH CJIOBAMHU do U done.

[lpuBeneM XpecTOMAaTHMiHbIA MpUMepP WCIOJIb30BaHUSI OMNepaTopa
for — CUEHApUM scripté.sh:

#!/bin/ksh

LIST="1s /etc’

for i in $LIST

do
if [ ! -4 $1i ]
then cksum /etc/$i
fi

done
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B pesysbTare BBINOJHEHUS] 3TOTO CLEHApUsA Ha 3KpaH Oyner BbIBElE-
Ha MHpoOpMaLMsi C pa3MEPOM M KOHTPOJIbHBIMM CyMMamH COICp-
KUMOTO Kartajora /etc (6e3 yuyeTa coIepXalluMxcs B HEM IOAKaTa-
JIOTOB).

Ecniu B omepatope for HET KOHCTPYKUMH in CIIMCOK _3HadeHm,
TO crmcox sHauemwi OyHeT pPaBeH BHYTPEHHeEH MepeMeHHon @
(cM. paHee).

OrmepaTop for He MOAXOAMUT [UISl OpraHM3alun OECKOHEYHBIX LMKIIOB,
T. K. OH paboraer, nepedupast IEMEHTHI BOJIHE KOHEYHOTO CIUCKA.

Oneparopbi while n until

B otiuuKe oT oneparopa for, OMepaTop while MO3BOJISET OPraHU30-
BbIBaTh OE€CKOHEYHble LMKIbI, T. K. cileayrouias UTepauusd UMHULUU-
pyeTcs Bceraa, €CiIi TOJIbKO yCJIOBHE€ UCTHHHO:

while ycrnoBue

do

CIMCOK_ONepaTopoB

done

B 3TOM ormneparope MOXHO 3a1aBaTh CYETYMKHM LMKIOB, MMApaMETPLI
BbIXOIA M3 LMKIA (cayXebHoe cloBO break) M T. 4. 'oBOpsl Kparko,
oreparop while COOTBETCTBYET TPAAMLMOHHBIM MPEACTABIEHUAM
o HeM. Ecnu crMcoK_onepaTopos ONeEparopa while BBIMTOJHAETCS TO-
ria, Korga ycmoeme MCTMHHO, TO B oOl€parope until HaNpoOTUB —
KOTA ycrnosme CTAHET UCTUHHBIM, LMK 3aBEPLIMTCS:

until ycmosme

do
CIIMCOK_OIepaTopoOB

done

Pazymeercsi, LMKI MOXHO MpPUHYINTENBLHO TMPepBaTh KOMAaHIOM
break.

MycToi oneparop

WHorna no npaBuIaM CHHTaKCHCA B CLIEHAPUM HA KAaKOM-TO MecTe
JOJKEH O0SI3aTENIbHO CTOATh OMeparop, a HUKaKuWX AEHCTBUM npen-
NPUHUMATh He xodeTcsi. B TakoM ciyyae ucrosb3yercst mycToi orne-
patop "mBoetouyue” (:).
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DYHKLUU B CLieHapusaX

Kak u B 11060M s13bIKE TIporpaMMHUpOBaHusi, B MHTeprperarope shell
MOXHO OMUCHIBaTh (PYHKLMU U 3aTeM BbI3bIBATb UX U3 JIIOOOro Mecra
cueHapus. OnpeneneHue QyHKUMU BBIMOJHAETCS OYEHb MPOCTO:
mmsz ()
{

CIIMCOK _0oITeEpaTOpPOB

}

B n11060M MecTe Mporpammel, rae HyXHO BbI3BaTb QYHKLIHIO, MPOCTO
yKasbIBaeTcsl ee UMMsi Kak komaHaa. DyHKUMM MOXHO MepeaBaTh
apryMEHTBl TaK Xe, KaK apryMeHThl MepefaloTcsi clueHapuio. Maio
TOTO, AOCTYNl K apryMeHTaM BbINOJHSETCS B (PYHKLUMU TaK Xe, KaK
B CLIEHApUH, T. €. Yyepe3 nepeMeHHble 0-9. [IpyrMMH cllOBAMH, BHYT-
pu (YHKUMM MepeMeHHble 0-9 paccMaTpUBAIOTCSl KaK apryMEHThI
byHKUMM, a B OCTaJIbHBIX MECTax ClLiEHapHsi — KaK apryMEHThbI CLEe-
Hapusi. Pasymeetcst, nmpu BbI30Be (YHKIMW HOBBI MPOLIECC HE CO3-
naercsi. Eciu dyHKUMS IOMXKHA BEpHYTb KOJA 3aBEpLIEHUs, TO HC-
MOJIb3yeTCsl ONepaTop return.

O6pa6oTka curHanos

s o6paboTku curHanoB B shell mpenycMoTpeH oneparop trap. Ero
CHHTAKCHUC:

trap "crmmcok ornepaTopoOB" CHMCOK CHUI'HAJIOB

IMo cytu nena, crmcox oneparopos — 3TO CBOETO pora o6paboTynk
CUTHAJIOB crmCOK_CHMI'HAJIOB.

Hanpumep, cosznamum obpaborumnk mist curHana SIGUSR1 (¢ Home-
poM 16). IlycTb nMpH MojyyeHUM STOro CUTHaIA CUEHApUil YHMYTO-
XKUT coldepXXMMOe KaTajora /tmp, BBIBEAET HEKOTOPOE COOOLIEHUE HA
3KpaH M 3aBepiuurcsi ¢ kogom 100:
#!/bin/ksh
echo My PID = $$
trap "rm /tmp/*; echo Good By!; exit 100" 16
while true

do

done
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WHTepnpeTaTopbl A4Nng cUCTeM
C orpaHuYeHHbIMU pecypcamm

Wcnonp3oBaTh MHTEpNpeTaTtop ksh B CHCTEMax C OrpaHUYEHHBIMH
pecypcamu — "noporoe” ynoBosbcTBue. [loatomy B cocTase QNX
MIOCTaBJIAIOTCS "ype3aHHbIE" MHTEPIIPETATOPBI:

0 esh — BCTpauBaeMblif KOMAHAHBIA WHTEPMNpPETaTOP (Embedded
Shell);

) uesh — Maiblil BCcTpanBaeMblit MHTepnperarop (Micro-embedded
Shell);

O fesh — "XupHblil" BcTpauBaeMslii MHTeprperarop (Fat embedded
shell).

BcrpanBaeMblit  KOMaHAHBIH MHTEPNpPETaTop esh MPENOCTaBIsET
MOJAMHOXeCTBO (DYHKLMOHAIbHBIX Bo3MOXHOCTel ksh. Tlpu 3amycke
BBITIOJIHSIET MPOCThlE KOMaHbl U3 daiina /etc/esh. DTOT UHTEpIpe-
TaTOp HE TMO3BOJIAET MMUCATh MPOrPAMMbl C YCIOBHBIMHU OIEpPaTopamu
U T I

Manblif BCTpauBaeMblilt UHTEPIPETATOP uesh B OTIMYME OT esh HE
MOAIEPXKUBAET:

MHTEPAKTUBHDBINA PEXUM;
CLICHapHH;
KOHBEUEPHI,

ricesgoHUMBI (aliases);

oaaoaoag

JonoliHeEHKe UMeH (aitioB 1 KOMaHI;
0 kKoMmaHLy set.

"YKMpHbIl" BCTpauBaeMblil MHTEpNpeTaTop fesh — HebGoJblioe pac-
lMpeHue esh. DToT BapuaHT shell mosBuscs OTHOCUTEILHO HENABHO
M3-32 TOrO, YTO araparypa COBPEMEHHbIX BCTPaMBaEMbIX CUCTEM
JIOCTATOYHO MPOU3BOIMTENbHA, YTOOBI HE MCIMOJb30BATH CTOJb “XH-
Jible" MHTEPINPEeTaTophl, KaK esh 1 uesh.
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MHCTPYMEHTbI PA3PABOTYUKA QNX

Tpexne yeM roBoputh o pazpaborke npuioxeHuit wis OCPB QNX,
BCIIOMHHUM, YTO CYLUECTBYET [Ba METONA: PE3UIEHTHAsl paspaboTka 1
Kpocc-pa3paborka. Ilpu pesudenmrnoii pazpabomke BeCb UMKI paspa-
OOTKM TMpUJIOXEHHUsT (HamuMcaHue Koaa, KOMIWISILMS, MPOroH, OT-
JIaka U T. T.) BBINOJHSETCS HA MHCTPYMEHTAJIbHOI MallMHE U 3TO,
pasymeercsi, JoxHa ObITh x86-coBmecTmass DBM non ynpasieHU-
eM HenocpeactBeHHo QNX Neutrino. Tpu kpocc-paspabomke mnpo-
rOH M OTJIagKa KOJA MOTYT BBITOJHSTLCS TOJIBKO Ha ueneBoit DBM.
KaknM MeTonoM IoJib30BaThCsl — pelllaiiTe caMu. 3aMeuy JIMLUb, YTO
noaasinsiiolee  60JabIIMHCTBO  QNX-NMporpaMMUCTOB  UCIOJIb3YIOT
PE3UAEHTHYIO Pa3paboTKy.

Kommiekr paspaborunka QNX Momentics comepXUT psii MHCT-
PYMEHTOB:

CHCTEMBI IIPOrpaMMHUPOBAHMUS;
KOMILIEKTHI pa3paboTunKa;
WHTErPUPOBAaHHAs cpena pa3paboTky;
CpPE/ICTBA BU3YyaJIbHOTO MOJEIUPOBAHUS;

cpecTBa pa3paboTku rpaduyeckux UHTepdencoB nonb3oBares;

aooaoaa

Cpe/iCTBa yIpaBieHUsT BEPCUSIMHU.

YacTb U3 3TUX MHCTPYMEHTOB paszpaboTaHa HEMOCPEINCTBEHHO KOM-
naHueit QSS, yacTh OpYyrMMU KommaHusMu (Hampumep, Motorola),
yacTh nepeHeceHsl u3 Linux. IloptupoBanHoe u3 Linux nporpamMm-
Hoe obecrnieyeHue pacnpoctpansiercsi Ha ycaosusix GNU GPL (kcra-
TH, JOCTATOYHO XECTKOW IUIS KOHEYHOTo MOJIb30BaTelsl IULEH3UN) U
TEXHUYECKON IOAnepXKoil He obGecneunBaetcs. [loaromy Hauboiee
none3Hsle OpenSource-npoayKThl [MOCTENEHHO 3aMeLaloTcs KOM-
MEPUYECKUMU aHAJIOTaMHU.
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CucTtemMbl nporpaMmMmpoBaHus

Kommnauus QSS TpaaMIIMOHHO HE Beja CaMOCTOSITEJIbHYIO paspabort-
Ky HWHCTPYMEHTAIbHBIX CPENCTB s CBOMX OCPB. Hanpumep,
B QNX4 1UTaTHBIM WHCTPYMEHTOM OblIa CHCTEMA TpPOrpaMMUpOBa-
Husi C/C++ xomnanun Watcom (ceifyac 3Ta Toprosasi Mapka npu-
HAIUIEXHUT Kopriopauuu Sybase).

K cucTemMaM mporpammuposaus, nocrasnsiembim ¢ QNX, orHocaTes:

0 C/C++ (GNU CC) — noka 3T0 OCHOBHO! MHCTPYMEHT, UCIOJIb-
3yeMblit [UT CO3HaHMsl MPUIOXKEHUN TOx QNX. [Ins 3aluTh
nonbsosareeii or "octpeix yrmiop" auuensun GNU GPLL
(General Public Library License) ¢ KOMMEpYECKUMU IUCTPUOYTH -
pami QNX MOCTaBIAAIOTCS KOMMEpPYECKHe GUOTMOTEKH. HOnst ue-
JIeBBIX CHCTEM Xx86 IIaHUPYETCS UCNOIb30BATh MPOAYKTHI MMPOU3-
Boxctaa Intel (Hampumep, icc);

0 Java (Ha ocHose IBM j9) — 3HaueHHe 3TOro MHCTPYMEHTA MOCTE-
[IEHHO MOBBIIIAETCS C POCTOM MOMYJSIPHOCTH MIaTdopmsl Java 2
MicroEdition u npoekra Eclipse;

0 Pascal (mpoekr OpenPascal.org) — wist TeX, KOMy 3TO Hazl0;

O u psn apyrux (Perl, Python, tcl/tk, ksh, zsh, algol68 u 1. n.). Ha-
[IOMHIO, YTO OOJIBLIMHCTBO W3 3THUX MPOAYKTOB MEPEHECEHO M3
Linux 3HTy3MacTamMu, 4acTo — Ul JEMOHCTPALMM COBMECTUMO-
ctt QNX ¢ Linux Ha ypoBHe MCXOIHbBIX KOLOB.

[To mporpaMMHMpOBaHMIO BO BCEX 3TUX CHCTEMax ecTb Macca crelna-
JIM3MUPOBAHHBIX TMyOMIMKAUMHA KaK Ha MPUIABKaX KHMXHBIX Marasu-
HOB, Tak U B MHrepHere. [loaToMy MBI He cTaHeM [IyOOKO morpy-
XaTbcsl B 3TY TeMy, ONHAKO pa3paboTKy MPUIOXEHUH Ha s3bIKe C
(OCHOBHOM SI3bIKE CHCTEMHOrO MpPOrpaMMUpOBaHHs VIS QNX), kak
BBISIBUJIA TIPAKTHKA, BCE-TAKU CJIEAYET HEMHOIO 3aTPOHYTb.

Kak Hac yuwiu B HETCTBE, ISl TOJy4eHHs MPUIOKEHUS WK ouo-
JMOTEeKM CJefyeT HamucaTb MporpaMMmy Ha OJHOM U3 A3BIKOB MpO-
rpaMMKpoBaHusi (B JaHHOM ciyyae — Ha C niu C++). daiinel cHa-
yaa o6pabaThIBAOTCSl MPEMPOLECCOPOM, 3aTeM TO, YTO MOMY4HIOCh,
obpabaTbiBaetcsi KomnuisaTopoM C nin C++. B pesynbrare nojyua-
eM 00bekTHBI (aitn. C 3TUM (aiiioM Mbl MOXEM IMOCTYyMaTh IMo-
pasHOMY: BKJIIOUMTb €r0 B CTATUUYECKYIO 610MoTeEKY Wi obpaboTarhb
KOMITOHOBILMKOM ("TMHKEpOM"), MOJIlyYuB B pe3yJbTaTe MCIIOJIHSIE-
MBIit bail uaK pasaenseMylo 6ubanorexy (rno KeJaHKIO).
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Co3paHue npunoXxeHus

a HeKoTopoe BpeMsi 3abymeM Mpo CTaTUYECKUE W NUHAMUYECKUE
M6IMOTEKH M OyIeM rOBOPUTb TOJNbKO 00 MCMONHSIEMBIX aiiiax.
TaK, VISl TIOJyYEHUS TIPUJIOXKEHUS] UCXOMHBIN TEKCT 0OpabaThiBaeT-
TaKMM KOHBEHEpPOM: Tpernpoleccop — KOMIUIATOP — KOMIIO-
BILMK. DTy LENOYKy ydoOHee BCero BbI3bIBaTb KOMaHIOW gqcc.
Yn06CTBO CO3/1aeTCsl TEM, YTO y 3TOil KOMaH/bl €CTb KOHGUIrypauu-
oHHble GailIpl, MO3BOJMAIOIIME €if 3amaBaTbh MO YMOJYAHHUIO OINTHU-
MaIbHYI0O KOMOWHALMIO OMUMIA 1Sl BCEX IEPEYMCIIEHHBIX HHCTPY-
MEHTOB (CM. KaTalor /etc/qgcc). JlaBaiite co3nanuM TeKCToBo# aiin
C MMEHEM hello.c U HAIMOJHMM €ro GaHaIbHBIM TeKCTOM Ha si3bike C:
main()
{
printf ("Hello world!\n");
}

OO6paruTe BHUMaHHe, YTO I HE MOTPYAWICS HamucaTb OUPEKTUBY
npenpoueccopa #include <stdio.h> — qee CaMa 3HAcCT, UTO 6e3
stdio.h He 0OOHTUCH.

JUts  Toro yrobbl MOAYyYWTb TMporpaMmy hello is Intel-
COBMECTUMBIX LIEJIEBBIX CUCTEM, CJIELYET BBITIOJIHUTb KOMAHIy
gcc -Vgcc_ntox86 hello.c -o hello

l'[onquTb MOJIHBIA CIMUCOK LIEJEBBIX ﬂﬂaT(bopM, JUTSL KOTOPbIX MOX-
HO CreHepUpoOBaTh MPUJIOXKEHHUE, MOXHO KOMaHIoM
gcc -V

Hanpumep, gcc_ntoppcbe — Ui LEJAEBbIX CHCTEM PowerPC
BigEndian, a gcc_ntomipsle — mwist MIPS LittleEndian.

3aMeuy, 4TO OT/IAXMBaTh Kpocc-TIaTGOpMEHHOE TPUIOXKEHHE Y100~
nee Bcero Bce-taku ¢ QNX IDE, T. K. B 9TOM ciiyyae oT Hac Tpedy-
eTcsl TOJBKO 3alyCTUTh Ha leneBoil cucreme Target Agent — mpo-
rpaMMy qconn — M MOAKIIOYMTHCS K Hemy U3 IDE.

IIporpaMma qconn 3amyckaercsi OT MMEHHU cynepronbsosarens. Eie
OflHA JeTalb — JUISl OTJIAJKM Ha LieJieBO CUCTEME HOJIKHbI ObITh 3a-
MyLIEHbI OTIAN0OYHBII areHT pdebug (qeonn 3AMYCKAET €ro ABTOMATHYe-
CKM) U [paiiBep NCEBIOTEPMUHATIOB deve-pty (OH HyXeH s pdebug).
Bce 310 ocTraercs B CWIE M B clyyae Pe3UAEHTHOH paspaboTKH,
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r. K. wis IDE ueneeast cucteMa — 3TO Ta MallMHA, Ha KOTOPOH 3a-
MyileHa nporpamMmma qeconn. ]

C QNX Neutrino 6.3 nocrasnsitorcs 1sa GCC-kKoMnuIsiTopa: BEpCUA
2.95.2 (ucronb3ayerca mo ymonyanuio) u 3.3.1. OTKOMIUIMPYEM Ty
Ke TIporpaMMy KOMITUJISTOPOM IOCBEXEe:

gce -V3.3.1,gcc_ntox86 hello.c -o hello_new

MOXeT 3TO U CJy4aiiHOCTb, HO pa3Mep hello_new Yy MEHs MOJy4nII-
csl MeHbllle, YyeM hello.

MoctpoeHue 6ubnunotek

BubnuoTexu, Kak Bbl yXe 3HaeTe, MOTryT ObITb CTaTUYECKUMHU U IHU-
Hamuuyeckumu. Cmamuueckas 6ubauomeka TPENCTaBAsAET coboi
OGBIYHBII apXxuB o-(aitioB, UMeoWHil Gopmar ar U paclIMpeHUe a
(nanpumep, libsocket.a).

Pazdensemasn Gubauomeka npencTapasier codoit daitn Toro xe dopma-
Ta, yro 1 npuioxenue, — ELF (Executable and Linking Format), Ho
B OTIMYME OT MPUJIOXKEHUsI, HE MMEEeT TaK Ha3bIBAEMOU mMoUKU 6X0-
da — byHkuuM main(). Pasnensemas GubIMOTEKAa MMEET pacIIMpe-
Hue so (Shared Object), mocjie KOTOPOro MOXET CTOATb HOMEP BEp-
CHU, HAMpUMep libmy.so.2.

B KayecTBe WUIIOCTPALMU K CKa3aHHOMY PacCMOTPUM MpPOCTEHLINH
"npoekT”’, cocrosiliuii U3 ¢aioB defs.h, main.c, aaa.c, bbb.c,
ccc.c M Makefile (KAaKOW € MPOEKT MOXeT obOOWTUCH Oe3 daiina
Makefile?). IMpouy He obpaiuiarb BHMMaHME Ha OECCMBICTEHHOCTb
npuMepa — OH [EMOHCTPUPYET TOJIbKO TEXHOJOTHIO TMOCTPOEHUS
OuobIMOTEK.

3aro0BOYHBIi daii conepXHUT oObsiBNeHUA PYHKUMI aaa, bbb U ccc!
#ifndef _MY_DEFS_

#define _MY_DEFS_

#ifndef _EXT

#define _EXT extern
#endif // _EXT

_EXT void aaal();
_EXT void bbb();
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EXT void ccc() ;
endif // _MY _DEFS_
®daiil main.c COAEPXUT onpeneneHue GyHKUUU main(), HA3HAYEHUE

KOTOpPOM — BBIBECTM Ha 3KpaH coOOllEHUE U MMOCJIENOBATEIbHO BbI-
3BaTh (PYHKUMH aaa, bbb U ccc:

#include "defs.h"
int main()
{
printf("I'm main\n");
aaal();
bbb () ;
cec() i
return 1;
}
OcranbHble Gaiyibl COAEpPXAT TOJMBKO OINpeAeNeHUEe OLHOUMEHHBIX
¢YHKUMIA, MeyaTalolinX cooOLIeHUs Ha SKpaHe.
®daiin aaa.c:
#include"defs.h"
void aaa()
{
printf("I'm aaa\n");
}
®aiin bbb.c:
#include"defs.h"
void bbb()
{
printf("I'm bbb\n");
}
daitn ccc.c:
#include"defs.h"
void ccc()
{

printf("I'm ccc\n");
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U, HakoHell, Gaill Makefile. Y Hero Tpu uemu' — static (npumep
COOPKM CTAaTHYECKO# GMOIMOTEKH), dynamic (MpUMEP cOOpKM AMHA-
MHUYECKOi GUOIMOTEKH) U clean (YHUYTOXEHHE OOBEKTHBIX (pAiIIoB):
OBJS = aaa.o bbb.o ccc.o
.PHONY=clean
static: main.o $(OBJS)

ar -q libmy.a $(OBJS)

$(cC) -o $@ -L ./ main.o -Bstatic -lmy
dynamic: main.o

$(CC) -c aaa.c -shared

$(CC) -c bbb.c -shared

$(cC) -c ccc.c -shared

$(CC) -o libmy.so -shared $(OBJS)

$(CC) -o $@ main.o -L ./ -Bdynamic -lmy
$(OBJS) : defs.h
clean:

$(RM) *.o

CHayasia BbIITIOJHUM KOMaHAay
make static

[pu 3ToM cHauana GyieT cO3MaHO TpU OOBeKTHBIX (haiina aaa.o,
bbb.o M ccc.o, U3 KOTOPBIX MOJYy4YUTCS cTarvyeckas Oubnnorexa
likmy.a. 3aTeM OyJeT co3faHa MporpamMma dynamic, KOTOPOif s
paGoTbl Tpebyercs 6MOIMOTEKa 1ibmy . so.

Y106bI MOXHO ObUIO 3aMycKaTh MporpaMmy dynamic, HEOOXOIMMO
N00aBUTh MyTh K AMHAMHUYECKOW Oubinoreke B MEPEeMEHHYI0 OKpy-
KEHUS] LD_LIBRARY PATH — €€ WCIOJIb3yeT AWHAMUYECKUI KOMIIO-
HOBILMK [UISl MOKMCKA paszensieMblx oObekToB. Hanmpumep, no6asum
B TNIEpEMEHHYIO TeKYLLMH Karanor (.):
1D_LIBRARY_PATH=$LD_LIBRARY_ PATH:.

Hy BOT, MOXHO 3amycKarb MPUIOXKEHHUE!

. /dynamic

Ternepb BHIOJHUTE KOMAHAY 1s -1 M OOpaTuTeé BHUMaHUE HA pas-
Mepbl GaiiioB dynamic M libmy.so. CpaBHHUTE MX C pa3Mepamu daii-
JIOB static K libmy.a.

1 {leab — 370 norMyeckas KOHCTpyKuust aitna Makefile.
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Temnepp npuctynuM K cbopke auHamuuyeckoit 6ubnuoreku. CHayana
ybepeM crapble 0ObEKTHBIE (haiiIbI:

make clean

3areM BBIMOJIHUM KOMaHIy:
make dynamic

IIpu 3TOM cHavyana OyayT co3maHbl:

O TpM rOTOBBIX K BKIIIOYEHUIO B pasfeisieMyto O6UbIMOTEKY OOBEKT-
HbIX (aiina aaa.o, bbb.o U ccc.o, U3 KOTOPBIX OYyZET co3naHa
pasznensieMast 6ubaMoTeKa 1ibmy. so;

O oO6beKkTHbIN daili main. o.

3ateM ail main.o OymeT cKoMIoHoBaH ¢ OuOAMOTEKOH libmy.a,
B PE3yJIbTaTe YEro MOJYYUTCS MPUIIOKEHUE statie, KOTOPOE BbI MO-
KeTe 3amyCTUThb. 3aTeM BBIMIOJIHUTE KOMaHAy 1ls -1 KU obparure
BHUMMaHMeE Ha pa3Mmephl ¢aiyioB static U libmy.a.

[o6aBiio JKIlb, YTO MBI C BaMH PAacCMOTPEIM THUIT PaA3LAEISAEMOrO
00BEKTa, KOTOPBIN MOMKEeH ObITh 00s13aTeIbHO 3arpy>XeH MpU 3amnyc-
Ke npuioxeHus. OQHAKO MOXHO 3arpyXaTb W BBITPYXXaTb pasjessie-
MbI€ OOBEKTHI 10 MEPE HATOOHOCTH C Momoliblo GyHKUMit dlopen() v
dlclose(). Hano ckasarb, uto B mokyMeHTauuu QSS 3Tv nBa Tuma
pasfensieMbiX OOBEKTOB YyH0OCTBa paau Ha3blBAIOTCS I10-PasHOMY
(cootBetcTBeHHO Shared Library u DLL).

KomnnekTbl pa3paboTunka

K koMIuiekTaMm pa3paboTuuKa OTHOCSITCS:

O DDK (Driver Development Kit) — naxetsl pa3paboTku IpaiiBe-
poB. Bximouyaer makersl no tumam gapaitBepos: Audio DDK,
Network DDK, Graphics DDK u 1. 1;

O Embedding Tools — cpeactBa BcTpauBaHusi. K HUM oTHocsiTcs
MHCTPYMEHTHI MTOCTPOeHHUs 3arpyxaeMbix obpazoB QNX Neutrino,
06pa3oB BcTpauBaeMbiX (hailIoBbIX cUCTEM, KOMOMHUpPOBaHUS 06-
pa3oB, pabotel ¢ Flash-namsiteio u T. 1.;

O BSP (Board Support Packages) — makeTbl UISS MCIIOJb30BaHMS
QNX Ha NpoLECCOPHBIX ILaTax pa3IMYHbIX MPOU3BOAUTENIENM.
Bxuiouaror crieuuanusupoBaHHbie Moayau IPL, Startup u, npu
HeobXxomuMocTH, apaiiBep Goprosoii Flash-mamsrtu. BSP MoxHo
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aJanTUPOBATh VIS HEMONNEPXUBAEMBIX MPOLIECCOPHBIX IUIAT, Ha-
npumep, cobcTBeHHol paspaborku. st atoro B coctae QNX
Momentics PE ectb ucxonHble koabl IPL, Startup u npaiiBepos.
Heckonbko noapo6Hee o6 IPL u Startup pacckasaHo B a1. 13,

0 HAT (High Availability Toolkit) — KoMIeKT obecrneyeHust Mo-
BBILLIEHHOIro KO3 pHLUMUEHTA JOCTYTHOCTH (IIPO ITOT IMaKeT Moro-
BOPHM OTHAEJBHO);

0 SAT (System Analysis Toolkit) — makeT TPacCUpOBKU COOBITHH
MUKposiipa (3TOMY ITaKETy TOXE CTOUT YAEIUTb HEMHOro BHMMa-
HUS OTHOENBHO);

0 Power management framework — cpencTsa, HeOOXOXMMBIE IS
YMpaBJieHUsi PEXUMOM HEKOTOPBIX TUIIOB YCTPOWUCTB MUTAHUS,

O Qnet SDK — xoMmruiekT pa3paboTynka, MpelHa3Ha4eHHBIH IS
MOCTPOEHUS CMEUMATU3UPOBaHHBIX BAPUAHTOB NpoToKosia Qnet.

WHTerpupoBaHHas cpefa pa3paboTku

[Ipu BbIGOpe snemenTta Mehio Integrated Development Environment
OTKpbIBAaeTCS OKHO, MMeHyemoe “paGounM MecToM” (workbench).
IMpu nepsom 3anycke QNX IDE cosnact B Bailem noMallHEM Kara-
Jjlore Manky ¢ MMeHeM workspace, ¢ colepXuMbIM Kotopoi IDE u
OyaeT paboTarb. DTO CONEPKMMOE HA3bIBAETCS "pecypcaMu”, K HUM
OTHOCSITCS TMarnkKn U ¢Gaiipl, COCTABISIOLUE MPOEKTHI.

"PaGoyee MeCTO" COINEPXMUT PENAKTOPbl U MpelcTaBieHus. Pedakmo-
pom (editor) HaspiBaetcst snemeHT (plug-in) IDE, nossonstoumii
MpocMaTpuBaTh W/WIM MOXUPUUMPOBATH PECYPChl, — HANpUMep,
penakrop C-daitnios, pemakrop Make-daitnos. [Ipedcmasneruem
(view) HaspiBaercsi anemeHT IDE, mossossiiowiuii MaHUIYJIMpoBaTh
pecypcoM, oTobpaxasi (MpeicTaBisAs) €ro B KaKOM-TO JIOTU4ECKOM
Buge. K mpeacTaBieHUsIM OTHOCSITCS, HAMpUMeEp, pasiMyHble HABH-
ratopbl ¥ TaGIULLI CBONCTB 3JIEMEHTOB MPOEKTOB.

Ha6op penakTopoB W MpeICTaBIeHUI, ONTHMU3UPOBAHHBINA UIS Bbl-
MOJTHEHMsI KaKoi-Tu60 CcrelMaTM3MpoBaHHON 3alayd, Ha3blBaeTCsl
nepcnexmusoii (perspective). Tlpu nepsom crapre IDE Bbr yBuaure
nepcriekTiBy Resource. KpoMe Hee, ecTb psl MMpeaonpeneseHHbIX
NepCreKTUB, Hap1uMmep:

0 C/C++ Development — st npoekToB Ha A3bikax C/C++;
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O Java — quia Java-npoekTos;
O Debug — 115 oTiaOKu Nporpamm;
O Plug-in Development — st paspaGoTku HoBbIX 31eMeHTOB IDE;

O QNX Application Profiler — n1a npoduiupoBaHusi paspabotaH-
HBIX MIPOrpamm;

O QNX System Builder — m1s dopmupoBaHusi BcTpauBaeMbix obpa-
30B QNX u 3arpy3ku ux Ha uenesble DBM;

0O QNX System Profiler — i Busyanusaluuu Tpacchl COOBITUI sI-
pa, MOCTpOeHHOIi ¢ noMoluklo nakera System Analysis Toolkit;

O QNX System Information — 119 MOHMTOPMHIa MPOLIECCOB, BbI-
MOTHSIIOLIMXCST HA LIEJIEBLIX CUCTEMAX.

Ilo cyru nena, mepcriekTuBa mnpencrasisier coboit ¢aitn B XML-
¢dopmarte, OonNMCHIBAIOIMI UCTIONb3YEMbIE PENAKTOPBI U MpPEACTAaBIIe-
HMSI, a TakKxe UX pa3MeuleHHe Ha "pabouyeM Mecte". [loaToMy BEI
MOXETe pa3sMECTUTH JIIOOble UMEIoLIMecs] PeJaKTopbl U MpeacTaBiie-
HUs TaK, KaKk BaM HpPaBHUTCS, U OODbSIBUTH MOJYYEHHYIO KOHbHUrypa-
LUI0 paboyero Mecta Kak HoOBylo mMepcrneKTuBy. CBOM MepCreKTHBbI
MOXHO YI&ISTh, CTAHAAPTHbIE — HEJb3SI.

Ha puc. 12.1 npeacrasneHa nepcrnekrusa Debug.

s “"paboyero Mecta" MOXHO 3alaTh pasTUYHbIE HACTPOMKH, Ha-
npuMep:
O Perform build automatically on resource modification — BbInos-

HATb COOPKY MpOeKTa MpH COXPAaHEHMH M3MEHEHUH B KaKOM-
Jubo pecypce MPOeKTa;

O Save all modified resources automatically prior to manual build —
COXpaHsTh M3MEHEHHbIE Pecypchl MPH 3anycke COOPKM MpOeKTa
BPY4YHYIO,

O Link Navigator selection to active editor — axTuBHU3MpOBaTH pe-
JAKTOp pecypca MNpHu BbIIEJIEHMM MMEHM pecypca B IpejcTaBiie-
Huu Navigator. U HaoGopor — mnpu axkTUBU3AUMK pegakTopa

C OTKPBITBIM PECYypCOM aABTOMATUYECKH BBIACIATD UM pecypca
B HaBUTaToOpeE.

MoxHO 3amaBaTh Maccy pasIMYHBIX MapaMeTpPoB: CIOCOO OTKPBITHUS
HOBBIX IMEPCIEKTUB U NMPOEKTOB, pasMELIEHUE BKJIAIOK PEJaKTOPOB U
MpEACTABIEHU, NMapaMeTpbl CPaBHEHUs] PA3HbIX BepcUil omoro daii-
Jla, TlapaMeTpbl XpaHEHUsl MCTOPUM U3MEHEHHS PecypcoB U T. II.
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KpoMe Toro, MOXHO HacTpauBaTh pasjiMuHbIE ACMEKTHI MOBEACHMA
MHCTPYMEHTOB, HATIPUMEp 3aBMCUMOCTH MEXIy MMPOEKTaMHU, reHepu-
pOBaTh JIM OTJIAZOYHBIE Bepcuy (aitios u T. 1.

+ %)% Breakpoints R T
-» Breakpoint at fhomeftestuser/workspace/sampling_server/samg
«» Breakpoint at /ho worksp pling_server/samg

ﬁ gé;nbiing_séfgér_g [C/IC++ Appiléatlunl
& Q@ sampling_server_g(Running)
<%, Thread 1 (Suspended)

S S =
‘Breakpoints Inspector :Variables Memory Watch  Registers & p-{

Outhne 1A x

o stdeh 3

w3 stdlibh

- inttypesh

P-4 sys/mmanh

w3 fentth

3 errmoh

Lo unistdh

i limits.h

%3 sys/neutrino.h

i sys/dispatch.h
[«] 31 93 mathh

Td = shm open (“/data sanpling’, O_RDWR | O_CREAT, 0777): -

if (fd == -1)

return EXIT _FAILURE:
)

U= set the proper s13a 1o shaced objaou *f
if (ftruncate (fd, sizeof (*addr]) == -1) {
> fprintf (stderr, *ftruncater ¥s\n’, strerror (errno)):

return EXIT_FAILURE:

In Folder

Rasource

Tasks iConsole - GDB output

Puc. 12.1. Nepcnektusa Debug

Cpep,CTBa BU3yasibHOro moaennpoBsaHus

MHe M3BECTHO TOJbKO OJHO CPEICTBO BHU3YaJlbHOTO MOIEIMPOBAHUA
w1t QNX — Rational Rose RealTime (wiu npocto Rose). Xors cpe-
na paspaborku Rose cyuiecTByeT ISl HECKObKUX OC, mist uenesbIxX
cucteM QNX MozmenupoBaHUE IOMLIEPXKMUBAELTCS TOJNBKO B Cpene
Windows. st mommepxku QNX IOMOTHUTENbHO K camoil cpene
Rational Rose RealTime HeoGxoauMo ycTaHoBMTh MpoaykT Rational
Rose Adaptation Layer (310 OGBIMHBIN CaMOpacTiaKoBbIBAIOLIMICA ap-
xuB). ITonp3oBarenn MpodeccuoHaTbHOro auctpubytBa Momentics
moryt ckauaTh Rational Rose Adaptation Layer 13 pasaena myQNX
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Ha caiiTe WWW.QNX.com, 3aperucTpupoBaB cBolo konuio QNX
Momentics PE.

CpeactBa pa3paboTku rpacpuuecKux
nHTepdencos nonb3osarens

B QNX ucnob3yior nBa MHCTPYMEHTA BU3yalbHOW Pa3paboTKu rpa-
¢urueckux MHTEpdENRCcoB.

O Photon Application Builder (PhAB) — iutaTHblii UHCTPYMEHT,
MOoCTaBNIsAeMBIi B JTI000M IuMcTpubyTMBe Momentics, B TOM YUCIE,
B NC. D10 o4yeHb IpocToe U yanobHOe B MCIOJb30BAHUU CPELACT-
Bo. OHO He cTOoJb 6OraTo BO3MOXHOCTSIMM B CPAaBHEHUM C aHa-
JIOTUYHBIMU NpoayKTtamu s Windows, HO [Uist GOJbILAHCTBA 3a-
Jla4y ero BIIOJIHE JocTaToyHo. Hekoropble pa3paboTuMku cO3NAlOT
BecbMa ciioxHble GUI-npunoxenus.

O Tilcon RealTime Developer (TRTD) — npoaykr komnanuu Tilcon.
IMoxanyit, mmaBHoe noctouHcTBo TRTD — Gorarsiit HabGop roro-
BBbIX BUIKETOB.

TRTD cocrouT U3 IByX yacTei:
0 cpena pa3pabotku, padoraroluas noa Windows;

O rpadpuyeckue "simpa’ — CBOEro poja BUPTyalbHblE MalLMHbI —
Ul pa3HbIX OIepalMOHHBIX cucteM, B ToM uucie wist QNX4 u
QNXG6.

Mpunoxenue TRTD co3maercst B cpene pa3paboTku, a MOTOM MOXET
ObITH 3amyLIeHO B J106OM OMepalMoHHON cucteme, ISl KOTOPOW
ecTb rpaduyeckoe siapo. Ero HepoctaTtku TpaaMLMOHHbBI [UISI BUPTY-
QJIbHBIX MAUIMH: B [IEPBYIO OYepelb — BbICOKASI PECYPCOEMKOCTb.

CpepcTBa ynpasnieHUA BEpCUAMM

s ynpasieHusl BepcusiMH B Jilo6oM nucTpubyruee QNX MOXHO
ucnosnb3oBatb CVS (Concurrent Version control System) — cTaH-
naptHbii uHcTpyMeHT Linux-nipoektoB. B QNX IDE umeerca nocra-
TOYHO (YHKLMOHATBHBIA rpadpuyeckuii kineHt wist CVS.

QNX IDE Moxet paGoTaTh B KauecTBe KJIMEHTA CaMOii MOMyJsipHOM
KOMMEpPUYECKOI CUCTEMBI YIpaBJIeHUsI BEPCUSIMU ISl KPYITHBIX NPO-
ektoB — Rational ClearCase.
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NUnes mo6oii cUCTEMBI YIpaBieHUs NapaiebHbIMK BEPCUAMU MPO-
CTa: MMeeTcsl LEHTPAIbHBbI cepBep C apXMBHOM KOMMEH MpOEKTa,
HasbIBaeMoit penosumapuem. Kaxibiit MporpaMMMCT KOMaHAbl, pabo-
TalOlEeH HAJ MPOEKTOM, MOJTYYaeT HK3EMILISAP MPOEKTa, Ha3blBaeMblii
paboueii konueil. Tlocne BHeCEHUs! H3MEHEHUH B 000 daiin npoek-
Ta pa3pabOTYUK MOXET BHECTU ITH U3MEHEHUS B LEHTPAIbHBIH pe-
nozutapuii. U3MeHeHUs MONYy4yalOT CBO HOMEpP M MOXHO Bceria
MOCMOTpPETh, Kakhe W Korga ObUIM BHECEHbl M3MEHEHUS, MOXHO
B J1I0GOIl MOMEHT BEPHYTHCS K JII000H MpeblIylled BEpCU1, MOXHO OT
N06Oi BEpCUM CIeIaTh OTAENbHYIO BETBb MpOEKTa. [IpyrMMu CloBamu,
chcTeMa YIpapieHNs] BEPCHUSMU — UPEe3BbIYAHHO MONE3HBIH WMHCTPY-
MEHT JaXe TP WHIMBUIYATbHOI paGoTe, He ToBOps O KOMAHIHOM.

QNX kak CVS-cepsep

Ecnu tpebyercs coznars CVS-cepsep non QNX, To cieayer BbNnoj-

HUTb psl ACUCTBUIA.

1. 3apath MepeMEHHYI0 CVSROOT, yKa3aB B HEW MMsl Karajora IUist
pero3uTapusi, U MepeMeHHylo EDITOR, YKa3aB B Hell MMs BalIero
mobumoro peaakropa (eciy Bbl UCMOJNb3YeTe vi, TO MEpPEMEHHas
EDITOR He HYXHa):
mkdir /var/mycvs
export CVSROOT=/var/mycvs
export EDITOR=ped

2. 3aTeM HyXHO CO3/aTh MyCTOI perno3uTapuii:
cvs init
[Ipyx 3TOM B KaTajore /var/mycvs OYIET CO3laH CIyXeOHbIi Ka-
TaJIOT peno3uTapus CVSROOT.

3. nd MMIIOPTUPOBaHUS B PpErNo3UTapuid, HampUMEp, Karajora
/home/myname /myproject, HY)XHO BOWTM B 3TOT KaTajor U BbI-
MOJIHUTh KOMaHIy MMITOPTUPOBAHUS:
cd /home/myname/myproject
cvs import myproject swd init
rIe myproject — UMSI IIPOEKTA B PENO3UTAPUH, swd — TET NMPOU3-
BoauTest (IPOU3BOJIbHEIN), init — Ter BepCUH (IIPOM3BOJIBHbIN).

Ha TepMHHaNe 3aMyCTUTCA PENAKTOP, YKa3aHHbIA B MepeMEeHHOI
EDITOR (MJIM vi, €C/TU TlepeMeHHas He 3ajaHa), YToObl Bbl MOIIH
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BBECTU KOMMeHTapuil k cBouM neiictBusM (CVS Bcerma nepel
TE€M, KaK 4TO-HUOYIb cAenarh, MpeaiaraeT BBECTU KOMMEHTapuit).
HeiicTBUe BBINMOJHSETCS MOC/E TOro, KakK Bbl COXPaHUTE KOMMEH-
Tapuil ¥ 3aKpoeTe pelaKkTop.

4. Ina ynoGcTBa co3maAuM MOJb30BaTeNsl cvsuser, MPUHALIEXa-

LIEro Trpynmne, CcKaxeM, cvs. YKaXeM Ui cvsuser BMECTO
/bin/sh — /dev/null (JIMLUHAS 3allMTa OT B3JIOMA €llle HUKOMY
He Mewana). [TockonbKy KaTajnor /var/mycvs YX€ CYLIECTBYET,
YTUJIUTA passwd HE 3aXO4YET [ejaTb €ro JOMALUHUM UISA ITOJIBb30-
BaTesisl cvsuser (COOOLUMT, YTO HEJb3s Pa3AENATh MEXIY MOJIb30-
BaTCJISIMU KaTaJIoTu U T. H.)‘ Huvero CTpallHOro, NMyCcTb YTHJIUTA
passwd CO3/Ia€T KAaTAIOrI /home/cvsuser — [10CJIE NOOABJIECHHUS MOJb-
30Bareisi Mbl €M0 YHUYTOXHUM M BpPYYHYIO OTKOpPpEKTUpyeM aiin
/etc/passwd (BMECTO /home/cvsuser HalUIlEM /var/mycvs).

5. Tenepp no6asum CVS-nosab3oBareneit. PeructpupoBars Kaxioro

TAKOro MoJIb30BaTeNsi B cuUcTeMe — HenpakTuyHo. [lpoie Ha-
ctpouTh otobpaxeHue CVS-nonb3oBaTeNieil Ha KaKoro-HuOydb
(umu kakux-HuOynp) QNX-monb3oBaresneil, HaMpUMEpP, cvsuser.
Jns atoro B marnke /var/mycvs/CVSROOT cO30aAuM (ailll passwd.
dopwmar ¢aiina nmpocr, ofHA CTpoKa COOTBETCTBYeT ogHOMY CVS-
TOJIb30BATEITIO:

Mms_nonp3oBaress CVS:Baupidp NapoJib:mMs_IoJib30BaTe s QNX

6. 3aBenem CVS-nosb3oBateneil myself U basily 0€3 mapos:

myself: :cvsuser

basily: :cvsuser

Mpocro, na? EanHcTBeHHAsl TOHKOCTh — mapoju. Mx HyxHo 3a-
JaBaTh B 3aluudpoOBAaHHOM BMIE, MO AHANOTUU C /etc/shadow.
AJITODUTM MCIIONIb3YETCH TOT Xe — CTaHAapTHasi byHKuUus crypt().
MoXHO HamucaTh CBOIO YTWIMTY, MCIIOIB3YIOUIYIO (YHKLHIO
crypt(), HO MHe, HarmpuMmep, JieHb. [Ipouie Bcero ucrnosb3oBaTh
YYETHYIO 3alMCh Mojib3oBareNisi cvsuser © (Bce paBHO 3TO "yuyelO-
HbIA" mMosp30Barellb ¢ /dev/null BMecTo login shell). JIpyrumu
cJIoBaMU, 3amaere Ji000it maposnb Ui cvsuser U KOMUPYETE €ro
3ainpoBaHHOE MpelNcTaBieHre U3 /etc/shadow B CVSROOT/
passwd Mexay nBoerouusimMu. s kaxnoro CVS-nonb3osartens,
KaK BUIHO 13 ¢opMaTa aitia, MOXHO 3a1aTh CBOM MapoJb.
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7. [a, v He 3abyabTe HA CAMOM JieJie CIE/aTh MOJIb30BATENs! cvsuser

BJaAebLIEM KaTajgora /var/mycvs W BCETO COIEPXKUMOTO 3TOTro
Karajora:
chown -R cvsuser:cvs /var/mycvs

8. Temepb HacTpoum 3amyck CVS-cepsepa. Nlo6asuM B (aiin
/etc/services CTPOKY:
cvspserver 2401/tcp

A B daiin /etc/inetd.conf CTPOKY:
cvspserver stream tcp nowait root /usr/bin/cvs cvs
——allow-root=/var/mycvs pserver

3aMeTuM, YTO OMNUUHN -allow-root MOXET ObITb HECKOJIbKO.

9. Tenepb MOXHO 3amyckarb cyrnepcepsep TCP/IP inetd, KOTOpbIA
caM 3amnycTUT cvs NPY MOCTYIUIEHUH 3anpoca. Tonbko Ui KOp-
PEKTHOI paboThl cvs MPOLECC inetd HE JIOJKEH 3aMONy4UTH Me-
PEMEHHYIO OKPYXEHMsl HOME (3l€Cb HET CMBICIIA, 3TO 6ar), Mo3To-
My JejlaeM Tax:
unset HOME

inetd

QNX kak CVS-KnueHTt

Tenepp uto Kacaercst kiuenta CVS. Kaunent s paboThl TAKXKE
omepupyeT TepeMeHHOl CVSROOT. 3HaueHHe nepeMeHHoi 3anaeTcst
B TakoM ¢opmMare:

:Meron _nocTyna: HonbzoBaTesb@XocT: Penosurapii

Hanpumep:
export CVSROOT=:pserver: myself@192.168.3.184:/var/mycvs

[Tpu pa6ore B8 QNX IDE 3anasarb nepeMeHHYI0 HE TpebyeTcss — 3TU
[lapaMeTpbl TaM BBOIATCSA B rPapuueckoM pexnMme. Boo6ue, B IDE
¢ CVS paborarb, KOHEYHO, yno6HO — Bce [IECTBUST MOXHO BBIMOJI-
HSITPH LIETYKOM MBIILKM (HE HaZo MOMHUTb KOMaHAHO-CTPOKOBBIX M-
PEKTUB) U PE3YJbTAT MOJNYy4aeM B rpaduyeckom Bune. Hanpumep,
14K BBIDISUIMT OKHO CpaBHeHMs moauduumpoBaHHOro daitna ¢ oi-
HO# M3 ero npeabLIyWux Bepcuit (puc. 12.2).

Cpasy BMIHO — 4TO YIQleHO, YTO [00aBIEHO, HTO M3MEHEHO.
Yrobbl MMETh 3TOT MHCTPYMEHT, BOBCe He 00s3aTebHO MOKYMNaTh
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Momentics PE — 3To 1utarHble BO3MOXHOCTHM 0a30BOro JBHMXKa
Eclipse, nocTymHoro wist ckayusaHus Ha www.eclipse.org.

I

{€) C Compare Viewer

}Common file: ifh 1.1.1.1 -

i
l{w
Irter face request structurz used for sock
icctl's. ALl interface icctl’ s must have
definitions wvhich begin wath ifr _name,
remaindsr may be interface spescific.

:
£

% % % %

) T E 3

v/ .
.
*
i *
*

P

Interface request structure used for
ioctl' s, ALl interface 1octl' s must
defipations vhich hegin with 1fr _name
remaindsr may be interface soeci?ir,

{Repository file: if.h 1:.1.1:1 [root]

#ifndef __QNXNTO__
short ifru_flags;
delse

int ifru_flags;
dif

struct ifreq {

char ifr_namel IFNAMSIZ] ; i1
union {
struct sockaddr ifru_addr;
struct sockaddr ifru_dstaddr;

struct sockaddr ifru_broadaddr;

int sy seteics ]
int ifru_mtu;

u_int ifru_value;

caddr _t ifru_data;
} ifr_ifru; ;
#define ifr_addr ifr _ifru ifru_addr 7+ ¢
‘#define ifr_dstaddr ifr_ifru.ifru_dstaddr '
#define ifr _broadaddr ifr_ifru. ifru_broad:
wdefine ifr_flags ifr_ifru. ifru_flags /* -
wdefine ifr_metric ifr ifru. ifru_metric |
#define ifr_ntu ifrCifruifrumty v o
re i TS s

w—
=

5

Fifndef  GNXNTO

#define ifr_addr
s —

short ifru_flags;
int ifru_flags;

Zant itru_setric - SR
int 1fru_mtu;

u_int ifru_value;
caddr _t ifru_data;
Y ifr_ifru;
ifr_ifru. ifru_addr

[2]

Puc. 12.2. CpasHeHue Bepcuit caiina

B HHrepHere mocraroyHo MHoro nokymeHtauuu no CVS. Hanpu-
Mep, ecThb pycckossbiuHblif caiit ¢ URL — He mnosepute! —

WWW.CVS.Tu.



MABA 13

NMOCTPOEHME
LENEBbIX CACTEM QNX

QNX — BcTpauBaemasi onepalioHHas cucTema. To ecTb apXHMTEKTY-
pa OC nossonser paspaborurkam [1O ¢ momouiblo CNEUMAILHOTO
MHCTPYMEHTapusi (pOPMUPOBATH CELMATN3UPOBAHHBIE IUCTPUOYTU-
Bol QNX, "3aToyeHHble" [UISi peLIeHUs KOHKPETHOM TIPUKIIATHON
3aj1auyv B paMKax orpaHuueHHbIX pecypcos. Kak cospatorcst BCTpau-
BaeMble KoHpurypaimn QNX — Mbl ¥ obcyauM B 3TOW TiaBse, MpU
3TOM OYIyT pacCMOTPEHBI:

O HauasbHas 3arpy3ka CMCTEeMbl pa3paboTKM,
O nocTpoeHue 3arpy3oyHoro obpasa;

0 3arpy3ka oOpasa Ha 1eneBoit DBM.

MNMpouecc HayanbHOWN 3arpy3Ku

Yro6bl He U306peTaTh BEJOCHUIIE, PACCMOTPUM MPOLECC HAYaIbHOM
3arpy3kd Ha [puMepe TOH LeJeBOM CUCTEMbI MPOM3BOACTBA KOMITA-
Hun QSS, KoTopas ABjseTcs Hauleil cUCTeMOl pa3paboTKH.

[Mocne BKJIIOYEHUS TMUTAHMS MYJbTU3arpy3uMK CHavyala npemiaracT
BBIOpaTh, Kakyio OC crenyer 3arpy3uTb. BepHee, OH mpejutaraet Bbi-
OpaThb pasmen AMCKA, C KOTOPOro CjeiyeT BBITONHATE 3arpysky.
Ha moeit MawuHe no ymonyanuio rpy3utcsi QNX, 370 BbIIAIUT
TaK:

Press F1-F4 for select drive or select partition 1,2,3,47? 1

(HaxmuTe knasuwy <F1>, <F2>, <F3> unu <F4> ana esibopa Auckosoga unu
Bbibepute pasgen 1, 2, 3 nnu 4? 1)
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IMocne BbiGopa paszgena QNX HayuHaeTcsl MpoOLECC HAayaJbHON 3a-
rpy3ku OC. HayanbHas 3arpyska QNX mporekaet Mo3TarnHo.

1. BomonHsiercsi kon HavyaiteHoro sarpy3uuka (IPL — Initial Program
Loader), KoTopblif OCYILECTRISIET MUHUMaTbHOE KOH(MUTYPUPOBAHUE
anmnaparypbl (KOHGUIYpUpPYeT KOHTPOJUIEpP MaMSITH, CUCTEMHbBIE Yachl
U T.1.) ¥ 3aTeM BBINOJIHSIET MOMCK Ha HocuTene U 3arpy3ky B O3Y
obpasza OC u nepenady emy ynpasieHus. IPL 6biBatoT:

e "Warm-start” — mns cucrem ¢ BIOS (Ha moment crapra IPL
4acTb 000pynoBaHusl yXe npouHuuManusuposaHa BIOS);

o "Cold-start" — mist cucrem 6e3 BIOS (Bclo MHMLManM3aLUIo
000pyNOBaHUS JOJIKEH BBIMONHATL caM IPL).

[Mocnennee neiicreue IPL — 3anyck Monyns startup.

2. BoimonHsercst kox 3arpy3urnka OC (startup), BXOASLLUIA B COCTaB
3arpy3oyHoro obpaza QNX. 3arpy3uuK startup KONUpyeT U (eciu
HYXXHO) pasuMaer 3arpy3ouHbiii obpaz QNX, ompenensier cocras
U KOHOUIYpalMIO anmnaparypbl, 3anoJHSIET CUCTEMHYIO CTPaHMLL
JaHHelx OC M nepenaer ynpasieHUE MOMYII0 procnto, KOTOPBIA
00s13aTeJIbHO BXOIUT B COCTaB 3arpy3oyHoro oopaza QNX.

3. Monynb procnto BBIMOJHAET HEOOXOAMMYIO MHULMATU3ALUIO U
3alycKaeT TaK Has3blBaeMblil cmapmogeill cyeHapuil, BXOMSLUUI
B COCTaB 3arpy3o4Horo obpasa.

4. CraproBhiii cleHapuil (Ha30BEM €ro Boot Script) 3amycKaer
C HeoOXOAMMBIMM TMapamMeTpaMud MPOTpaMMbl U CLEHAPUM, BXO-
Is1IMe B cocTaB oOpasa. bes aroro cucreMa menaTb HUYEro He
OyJeT — MOAYJb procnto, KaK Bbl MOMHUTE, JIMILLb 0OECIeYMBaAET
BBITNOJIHEHUE APYTUX MPOrpamMM.

Crnenyer 3aMeTUTh, yTo B QNX 0ObIYHO UCMONB3YETCsl [BA 3arpy3od-
HBIX 00pa3a: OCHOBHOI 06pa3 rnomeiuaercs B (aiin /.boot, a pe3eps-
HbI — B (ails /.altboot. BropuuHbIil 3arpy3uuK startup Npeajiara-
eT HaxaTb knaBuiuy <Esc> mnst 3arpy3ku pe3epBHoOro obpasa:

Hit Esc for .altboot

Ecnu Huuyero He HaxXuMaTh, TO 3arpyxarbcsi OyIeT OCHOBHOI obpa3
/.boot. OOHUM M3 MPOLECCOB, BXOLSILIMX B CTaHIAPTHBIA 00pas,
sBIsieTcs diskboot. OCHOBHOE HA3HAYEHME 3TOro mnpoiecca — Io-
McK 6a30BbIX 06pa3oB ¢aitoBoit cucteMbl QNX Ha Bcex MOCTYMHBIX
JMCKaX M 3alycK KOMaHJIHOrO CLIEHApusl /etc/system/sysinit.
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‘ npume:iarmea

Pasaen aucka ¢ aiinoson cuctemoli QNX moxeT 6biTb CMOHTUPOBAH
KaK KOPHEeBOW, TONbKO ecnn B HEM eCTb ¢paiin / .diskroot.

Tpexnae 4eM MPUCTYIUTb K pabote, yTwiuTa diskboot MpeLIaracT
HaxaTtp Kiasuuy <mpoben> LIl BBOAA OMNMIUIA 3arpy3Ku:
Press the space bar to input boot options

Ec/ii HUYEro He HaXWMaTb, 3arpy3ka MPOLOIXUTCA B aBTOMATH4e-
cKoM pexume. OMiuK 3arpy3KH, BHICTABISAEMbIS BPYYHYIO, MbI obcy-
IIUM TIO3XeE.

I/ITaK, €CJIX HU4Yero He HaXXuMarb, NMosABUTCSA cooOI1EeHe O CKaHUPO-
BaHMM anmnapaTypbl, 3aTeM, €CIM YTUINTA diskboot Haiia GojbliIe
oHoro paszesna ¢ ¢aitnaMu /.diskroot, TO OyJeT MpelIOXKEHO BbI-
6paTh, KaKoil U3 3TUX Pa3/IesioB OyIeT KOPHEBbIM!

You have more then one .diskroot file which wants to mount at /
F1 /dev/hd0t78

F2 /dev/hd0t79

wWhich one do you whish to mount?

Ha stoii DBM B pasmene /dev/hd0t78 YCTAHOBJICHA OC QNX
Neutrino 6.2.1A, U yTuauTa biskboot 3TO ONpEACIUIA. Haxumaem
wiapuiny <F2>. Pasgen /dev/hd0t79 CMOHTHPYeTCHA Kak /, HO M
pasfen /dev/hd0ot78 CMOHTUPYETCH KyJaa-HUOyAb B KaTajor /fs. 3ro
3HAYUT, 4TO JIEXAIHi B 78-M pasjene daitn 6a30Boi CUCTEMBI QNX
6.2.1A Bce paBHO elle MOXET ObITb CMOHTHUPOBAH B Karajior
/pkgs/base Ul OTOOpPaXeHU nakeTHON (aitioBoil CUCTEMOIA Ha /
BMecto aiiia 6a30BOd CHUCTEMBI QNX 6.3. TlosToMy diskboot
BbIBEIET Ha 3KpaH HOBOE NMpUIJIALUEHHE:

You have more then one .diskroot file which wants to mount at
/pkgs/base

Fl /fs/th—qnx4—2/boot/fs/qnxbase.qfs

F2 /boot/fs/qnxbase.qfs

Which one do you whish to mount?

Fcnu Haxarpb kiasuiny <F2>, To B karajor /fpgs/base Oyzer CMOH-
TUPOBAH dmﬁn /boot/fs/qnxbase.qfs.I10CHCHHMM NEeUCTBUEM YTU-
UThI diskboot SIBJSIETCS] BBI3OB CLEHApUs /etc/system/sysinit,
3aMyCKaIoIEero psil IPyruX CLEHapues U3 Karajiora /etc/xc.d/.
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B KOHIIE LEMNOYKU CTapTyeT YTWINTA login WIH, €CJIM NPU MHCTAI-
ASUMM ObUIO yKa3aHo 3amyckaTb rpacduueckylo cpeny Photon asro-
MATHUYECKU, YTUINTA phlogin. B n1060M ciyyae MOHanoOUTCs BBECTU
UMS U TapoJib.

Ecau B OTBET Ha MpUITIALLEHUE:

Press the space bar to input boot options

HAXaTh K1aBuLy <1poben>, To Ha SKpaHe MOSIBUTCS COOOILEHNUE:
F1 Safe modes

F5 Start a debug shell after mounting filesystems

F6 Be Verbose

F7 Mount read-only partitions read/write if possible
F8 Enable a previous package configuration

F9 Target output to debug device defined in startup
code

F10 Force a partition install

F1l1 Enumerator disables

F12 Driver disables

Enter Continue boot process

Please select one or more options via functional keys.
Selection?
(<F1> — sarpyxarbcs B "6e3onacHom pexume";

<F5> — 3anycTUTb KOMaHAHbI WHTepnpeTaTop nocne NoaknioYeHus caiino-
BbIX CUCTEM;

<F6> — ycTaHoBUTL pexum noapobHoro BbIBOAA AMArHOCTUYECKUX cooblue-
HWiA;

<F7> — nonbiTaTbCA NOAKNIOUUTL C BO3MOXHOCTbIO 3anucu pasgensl, 4oCTyn-
Hble TONbKO ANA YTEHUR,

<F8> — BepHyTbCA K NpeapiayLlell KoHpUrypauuu nakeTos;

<F9> — BbIBOAUTL ANArHOCTUYECKYIO WHCOPMaLMIO Ha YCTPOWCTBO, yKasaH-
Hoe B Moayne startup;

<F10> — npuctynuTb cpasy K UHCTANNALUU CUCTEMDI,

<F11> — OTKNIOUUTL aBTOMATUYECKOE pacno3HaBaHue yCTPOIiCTB;
<F12> — oTkniouuTb gpaiisepbl;

<Enter> — npoaonxutb 3arpysky.

Bbibepute, noxanyiicta, ogHy unu 6onee onuuii, HaXxae COOTBETCTBylOLLE
byHKUMOHANbHbIE KNaBULLIU.

Baw Bbi6op?)

6 3ak. 223
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Mpu Haxatuu kinasumd <F1> yTuiaura diskboot MPELTOXUT
HECKOJIbKO BapUAHTOB 3arpy3Kd CHUCTEMbI C OrpaHUYEHHON (QYHK-
LIMOHAJILHOCTBIO.

Onuus <F10> gocTynHa TOJBKO NMpH 3arpy3Ke ¢ MHCTAJUIILIMOHHOTO
KOMINakT-Aucka. be3 3Toif onuuu yTUnUTa diskboot, KpoOME WH-
CTAUISILMM, MPELIOXUT MPOCTO 3arpy3UTh CHUCTEMY C OJHOro U3 00-
HapyXeHHBIX pasnenoB QNX (Ha KOMMAKT-IUCKE WIKM B pasjiene Xe-
CTKOTO JMCKa).

Ipu BeiGope onuun <F11> yrunura diskboot MPEMIOXUT BbIOpaTh,
ABTOOMNpPEIETUTENN KaKMX TUIIOB YCTPONCTB OTKJII0YATh, @ MpH BbIOO-
pe <F12> — kakue rpynsl JpaiBepoB OTK/II0YaTh.

KomaHpHbI cueHapuii sysinit

TlocnenHee neiicTBue Tpoliecca diskboot Iepel 3aBepLIEHHEM —
3aMycK KOMaHIHOrO CLUEHapHsl /etc/system/sysinit. 3ajaya 3TOro
ClieHapusi — 3allyCTUTh MpoLecchl, obecrneynBaolie HEOOXOAUMYIO
¢dyukumoHanbHocts OC. [laBaiiTe MOCMOTPUM, YTO X€ [eNIaeT ITOT
KOMaHIHBIN daiii.

1. 3anyckaeT cCepBUC PErMCTPAllMM CUCTEMHBIX COOLITUM (€CaM OH
elle He 3aMylileH) slogger.

3anyckaer aiMUHUCTPATOp HEMMEHOBAHHBIX KaHAJIOB pipe.

3.B cJIy4yae €CJIM 9TO l'IGpBbIP’I 3arnycK CUCTEMbI MOCJIE€ UHCTALISILNU,
TO 3aIyCKaeT CLieHapuil /etc/rc.d/rc.setup-once. Dakt nepsoro
3aMycKa yCTaHABJIMBAeTCs IO OTCYTCTBUIO aiina /etc/system/
package/packages

4. YcraHaBNMBaeT 4acoBoii mosic; uHgopmauusi 6epercss U3 aitia
/etc/TIMEZONE.

5. 3anyckaeT KOMaHAHBIA CLUEHApUil /etc/rc.d/rc.rtc, €CIM TAKO-
BOM cylUecTBYeT (IT0 YMOJYAHUIO — OTCYTCTBYET), [UISl HACTPONKHU
4acoB PeaJIbHOTO BPEMEHH.

6. Ompenenser umsa OBM; wundopmauus OGepercs u3  daiina
/etc/HOSTNAME.

7. 3amyckaeT KOMAHAHBIA CLEHapHii /etc/rc.d/rc.devices (€ciu
TAKOBOM CYILECTBYET). DTOT CKPUNT UHULMUPYET PACIO3HABAHUE
anmapaTHbIX YCTPOICTB.
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8. Ecnu cyumectByer daiin /etc/system/config/useqgnet W 3amy-
LIEH aIMUHUCTPATOp CETEBOro BBONA/BbIBOJA io-net, TO 3arpy-
XaeT aIMMHUCTPAToOp cereBoro mporokona Qnet. Pakt paboTsl
io-net omnpenensieTcsi MO HAIUYUIO PETUCTPUPYEMOIO 3THUM
aIMUHUCTPATOPOM Mpedukca — karajora /dev/io-net. AIMHU-
HUCTparop mporokona Qnet peanusosaH B Bume DLL, pacuu-
psitouieit  (pyHKUMOHAIBHOCTL agMUHUCTPaTOpa io-net. [lox-
KJIIOYEHHUE BBIMOJIHSETCS CJIENYIOolEil KOMaHIOM:
mount -Tio-net npm-gnet.so

9. Ecnu cyuwectByer daiin /.swapfile, TO MOIAKIIOYAET €ro B Ka-
YeCTBE YCTPOMCTBA CBOIMIMMHTIA.

10. 3anyckaer KOMaHIHBINA CUEHapUil /etc/rc.d/rc.sysinit (ecnu
TAKOBOM CYILUECTBYET). DTOT CKPHUMNT MPOAOIXKAET MHULUAAIU3A-
LIMIO CHCTEMBI.

11. Eciu He ynaercsi 3amyCTUTh rc.sysinit, TO A€NA€T MOMbBITKY
3anycTUTb KOMaHIHbIX uHTepnperarop Korn Shell B uHTEpax-
TUBHOM pexuMe. Eciu cTaHmapTHBIA MHTEPIPETaTop HE MOXET
3aNyCTUThCS, JHENaeTcsl IMOMbBITKA 3aMyCTUThb WHTEPIPETATOP
¢ MeHbIIMMU TpebGoBaHUSAMHU K pecypcam — Fat Embedded Shell
(fesh).

TakuM o6pa3oM, CLieHapuil sysinit repel OKOHYAHUEM CBOEro BbI-
MMOJIHEHUS BBI3bIBAET CLEHAPUMN rc.sysinit.

KomaHAaHbI cueHapuii re.setup-once

DTOT  KOMaHIHBbI  ClLEHapuii  BbI3bIBa€TCSI M3  CKpUITa
/etc/system/sysinit TOJBKO OIMH pa3 — IMpH [EpBOM 3anycke
cucteMbl. OH BBIMOJTHSET Pa3IMYHYIO MOArOTOBUTENbHY paboTy, Ha-
IIpUMeEp co3JaHKe psAaa KaTtaioros, ¢daira mis "pyyHOro" CBOIMMUHIA
/.swapfile, (paitna HaYaIbHON KOHGUIrypauuu MakeTHou daiisoBoi
CUCTEMBI /etc/system/package/packages U T. I.

KomaHaHbIn cueHapui rc.devices

KoMaHmHbIN Gaitn /etc/rc.d/rc.devices BbI3bIBAETCS MPU KAXKION
sarpy3ke QNX u3 clieHapusl /etc/system/sysinit.

BTOT CUEHapMii 3amycKaeT aJMUHUCTPATOp [CEBIOTEPMUHAIOB
devc-pty, 3aTeEM OMNpENeNseT KaTajloru, coaepxaume WHboOpMauuio
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0 MONIepXKMBaeMbIX ycTpoicTBax (Wisl  JIOKaIbHOrO  y3na —
Jetc/system/enum). Ilocjie 3Toro 3amnyckaercs aIMMHUCTPAaTop
KOHO®UIYPUPOBAHHUS aNMaparypbl enum-devices, CKaHMPYIOILMHU
NOIKITIOUEHHbIE YCTPOKCTBA.

KomaHpgHbli cueHapuii rc.sysinit

KoMaHAHBII cleHapuil /etc/rc.d/rc.sysinit BbI3bIBACTCH TIPU
Kaxnoi 3arpyske QNX u3 cleHapusi /etc/system/sysinit W Mpel-
Ha3HAYeH JUTS BBIMOJHEHWs HACTPOEK, CrieluUYHbIX Wi NaHHOM
DBM, u 3anycka HeoOXOAUMBIX CEPBUCOB.

JtoT cueHapvm 3aMycKaeT NpolecC dumper, COXpaHAIOLMIA "Mo-
cMepTHbIe" core-(haiibl MPOLECCOB, 3aBEPIIMBLIMXCS aBapHiiHO. 3a-
TeM 3alycKaeT CLEHapuii /etc/rc.d/rc.local, €CIW TaKOBOH Cy-
LIECTBYET. DTOT CLIEHAPHii HYXEH, eCiM Bbl XOTHTEe [100aBUTH CBOU
KOMAHIbl VHMUMAIH3ALMN, HE PENAKTUPYsl CO3NaHHBIE CHCTEMOM
daitnel. Ha Moeit paGoueit cTaHUMM, HanpuMep, W3 CLEHapUs
rc.local 3amycKaeTcsl Tpolecc inetd, NMPUHUMAIOLIMA 3aMpoChl
Kk TCP/IP-cepBucam.

IMocnenHee AeicTBUE ClLEHApPUSl rc.sysinit — 3aMyCK IMPOrpaMMbl
WHUIMATU3AlMM TePMUHATA tinit. DTa mporpammMa 3amyckaer Ha
TEPMUHAJE YTUIUTY BXOJA B CUCTEMY login WIIH rpaguyeckyio obo-
noyky Photon ¢ rpaduueckoit yTUIMTOM BXOa B CMCTEMY phlogin.
Kakoii BapMaHT HCIIONB30BaTh, CLEHAPUN ONMpPEIENSAET MO HAIUYHUIO
WJIA OTCYTCTBUIO (bafma /etc/system/config/nophoton.

Eciu 3amycTUTh tinit He YAAJIOoCh, CLEHAPHUii MbITaeTCs Nocienosa-
TENbHO 3aMyCTUTh KOMAaHIHbIE HHTEPIPETAaTOphl ksh (sh — 3TO Mpo-
CTO CChIJIKA Ha ksh) U fesh.

MocTpoeHue 3arpysquoro o6pa3sa
QNX Neutrino

B 3TOM paszene KpoMe oOILMX CBENEHUN PacCMaTpUBAKOTCA:
J cekuus boot;

O ¢aitnoBas cucrema Image;

O cueHapuii Boot Script;

03 nepcnekrusa QNX System Builder.
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O6wmume cBepeHus

Urak, nocnenHee aeiictBue IPL — sanyck Monyns startup. [as-
HbIIl pe3yJabTaT paboThbl startup-MOMLY/Is — 3arpyXeH B MamsTh 06-
pa3 M ynpasjieHHe MEepelaHo MOLYJIo procnto. UTO Xe MpencTaBis-
eT U3 cebst obpas?

QNX-06pas3sl ObIBAIOT ABYX TUIIOB:

0 obpaz OC (3arpyxaembiii, T.e. cooepXallWil startup-MOAYJb,
WIM He3arpyxaembiii');

(3 obpa3 BCTpOeHHO#M (aiioBoil cucteMbl ((paioBoi CHCTEMBI
Flash).

O6paz OC — 3t0 aiin, conepxaliuit Moly/b procnto MPUIOKEHUS U
HEKOTOpbIE JaHHbIE, Heobxomumble Wi (GYHKLIMOHUPOBAHMS LEIEBON
cucreMbl. O6pa3s OC MOXHO paccMmaTtpuBarh Kak "MaIeHbKYIO ¢aiino-
BYIO CHCTEMY', T. K. B 0Opa3e ecTb [IPOCTOE JEPEBO KAaTAIOroB, U3 KOTO-
poro procnto Geper MHGOPMALMIO O colepXalluxcs B obpase taiinax,
UX MECTe pasMellleHusi B obpase (31a daityioBas cuUcTeMa Mojy4yuia Ha-
3BaHue Image, MbI NOIPO6HO OGCYIMM €€ B 3TOH [IaBE).

C TouKM 3peHMsi paboraioieit cucteMbl, obpas OC MOXHO paccMmar-
PHBAaTh Kak (aiiJIoByl0 CUCTEMY C JOCTyIoM Mo yreHuio. Coxepxumoe
06paza MOXHO MOCMOTDETb C IMOMOLUBIO YTWINTBI dumpifs. [TocMoT-
pUM cofepxumoe o6pasa Ha Hallei MHCTPYMEHTAIbHON MallKHeE:
dumpifs /.boot

Kak o6pas OC, tak u obpa3 ¢aitnopoit cucrembl Flash moryr co-
IepXaTb CXarble NAHHbIE — TMpPHU CO3JaHMM obpasa 3TH JaHHBIE
KOMIIpECCHPYIOTCS  (CKMMAIOTCS), TNPU  MOC/IENYIOIMX ONepalusax
yTeHUsS — IEKOMIIPECCHPYIOTCS (pa3XMMAloTcs) aBTOMAaTHYECKH.
CreyeT OTMETUTb, YTO MCIIO/NB30BAHUE MEXaHM3MA KOMITpeccUH/
IEKOMITPECCHM 3aMeUIsieT NOCTYN K JaHHBIM U CO3[AeT NOMONHHU-
tenbHyl0 Harpy3ky Ha CPU uenesoii cuctembl. [1oaToMy ucnosb3o-
BaTh KOMIIPECCHIO PEKOMEHIYETCSl TOJNBKO IS CHCTEM C NEHUCTBHU-
TeJIbHO OTPaHMYEHHBIM 00beMOM Hocutens naHHbIX (Flash, ROM).

O6pa3 OC cosnaercsi mporpammoit mkifs (MaKe Image FileSystem).
JlaHHble IS cBoeil paboThbl 3Ta YTUIMTA GEpeT U3 KOMAHIHOW CTpO-
KU U U3 Qaiina nocmpoenus, Wi build-gaiina (buildfile).

I Hezarpyxaembie 06pa3sl OC B HacTosiliee BpeMsi He MOANEPXKHMBAIOTCS.
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Inst Toro 4toObl CO31aTh 3arpy3o0uHblii 0bpas, ciexyeT HamucaTb

B TEKCTOBOM peIAKTope WM creHepuposarb ¢ mnomouupio IDE-

nepcrnektuBbl QNX System Builder Tpu yactu build-¢aitna:

03 ceKUMIO boot, OMPENENsIOUIYI0 NMapaMeTpbl MOIyJed startup M
procnto;

0O cueHapuil Boot Script;

0 OCTATBHYIO YacTb, OMpENESIOLLYI0 colepXumoe QaiioBoil cuc-
teMbl Image.

Yrobbl He M300peTaTh BejoCUIed, paccMoTpuM build-daitn Haiuen

cucTteMbl pa3paboTKu — /boot /build/qnxbasedma.build. OCHOB-

Hbl€ CHUCTEMHBIE 3JIEMEHTbI Ui obpaza HaxoIsATCs B Karajaore

/boot/sys.

Cekuusa boot

PaccMOTpUM CEKLIMIO boot (KOMMEHTApUM YIATEHBI):
[virtual=x86,bios +compress] boot = {
startup-bios -s64k
PATH=/proc/boot: /bin: /usr/bin
LD_LIBRARY PATH=/proc/boot:/1lib:/usr/lib:/1ib/dll
procnto-instr
}
O3HayaeT 3To cjenyruiee:

O virtual=x86 — cobupaeM obpa3 wisi x86-COBMECTMMOIA LIEIEBOM
CHCTEMBI C MOJTHOI 3aluToil namatu (st x86 apyrux BapUaHTOB,
COOCTBEHHO, HET);

0 +compress — MCIOJb30BaTbh cXarhe obpasa. DTOT Giar yMeHb-
1raeT pasmep obpasa, HO YBEIHYMBAET BPEMS HayalbHOW 3arpys-
KM (startup-MOMIYJIIO IPUIETCS pa3sXKuMaTh 0bpas),

0 startup-bios -s64k — OMpenessieM, KaKOi U3 startup-MOayJiei
OyIeM MCIOJb30BaTh, 3aaeM eMy OMLIMK 3aMyCKa,

O PATH=nyTwn k_nporpammam LD_LIBRARY_PATH=myTy k DLL
procnto-instr (OIHOW CTpPOKO#!) — yKa3bIBaeM, Kakou M3 MoO-
Iyneil proento BKIOYaeM B obpas. B naHHoM ciyyae onuuu He
yKa3aHbl, HO X MOXHO 3a7aBaTb. Moy/ib proento OyIeT 3anyLieH
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C YKa3aHHbIMHM 3HAUEHUSIMU MNEPEMEHHBIX OKPYXEHHs1 PATH U
LD_LIBRARY_PATH.

®daitnosas cuctema Image

3a cekumMeit boot cielyer omnucaHue ¢aitioBoit cuctembl Image.
Yrunura mkifs OepeT yKasaHHble (aifibl U3 CUCTEMBl pa3paboTymnKa,
O[IHAKO CONEPXUMOE TEKCTOBBIX (hail;IoB MOXHO SIBHO OIpPENe/UTb
npsiMo B build-daiine. Spkuit npumep — daiin cueHapus Boot Script
(Ipo Hero MoroBopuM OTAENbHO). MTak, MOCMOTPUM CHOBAa Ha Halll
build-daitn. B HeM nepeyucieHbl MporpaMMHbIE MOIYJIN:

libc.so

libcam.so
io-blk.so
cam-disk.so
fs-gqnx4.so
fs-dos.so
fs-ext2.so
cam-cdrom. so
fs-cd.so
[data=uip]
seedres
pci-bios
devb-eide
devb-amd
devb-aha2
devb-aha4
devb-aha’
devb-aha8
devb-ncr8
diskboot
slogger
fesh
devc-con

JIpyruMu cjoBaMM, B 3TOW YAcTH MEPEUUCIISIEM BCE, YTO coOMpaeMcs
BKJIIOYAaTh B cocTaB o6pa3za. CoBeTyio He YBJEKAaTbcsl M OOpaTUTh
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BHMMaHME HAa TO, YTO B pacCMaTpMBaEMOM IpUMepe Oobliasi YacTb
MolyJieil obpasa — IpaiiBepbl YCTPOUCTB U aIMUHUCTPATOPbI daitno-
BBIX CHCTEM.

BuIHO, YTO MEpen MepeyrcieHUEM MCTONHAEMBIX MOMyJen yKasaH
atpubyT [data=uip]. JleJl0 B TOM, YTO MOCKOJIbKY (aiiioBasi cucre-
ma Image nocne 3arpysku HaxoauTcsi HerocpeacTseHHo B O3Y, mpu
3arycKe MPWIOXEHUA MOXHO MOCTYIUTh [BOSIKO: UCIONB30BaTh yXe
3arpyXeHHBlil KO HermocpencTBeHHo M3 Toro mecta O3Y, rae oH
Haxomutesl (uip — Use In Place), 1nbo cioenatb, Tak ckasatb, pabo-
4yl0 KONMUIO (copy). [IpuyeM noseneHUE MOXHO ONPENCIUTb OTIENb-
HO [UTSI cerMeHTa Kona (code) M UTS CEIMEHTA NAHHBIX (data).

Bce 3amaHHble (aitibl ocie 3arpy3ku obpasa Ha LEJeBOM cUcTeMe
10 YMOJYaHMIO MOMELIAIOTCS B KaTalor /proc/boot. Ecnu HyXHO
KaKkoi-To (aiiyl MOMECTUTb B IPYroe€ MeCTO, TO CJIeAyeT yKa3aTb IO/~
HOe TyTeBoe MMsl 3Toro (aiiia TakuM, KakuM OHO JOJDKHO ObITh Ha
LIeJIEBOM CHUCTEME.

MMocne nmepeyncieHusi GailyioB B HalleM NpPUMEPE €CTh TaKoi ¢par-
MEHT:

unlink_ list={

/proc/boot/devb-*

}

DTOT NpUMEpP HAJISAHO MMOKAa3bIBAeT, KAK MOXHO BKJIOYaTh B 00pa3s
Npou3BOJibHbIE TeKcTOBble aitnbl. Mmsa  ¢aiina — unlink list,
MexXIny UIYpHBIMU CKOOKaMH — CONEPXUMOE. DTOT TEKCTOBOM
Gaiis1, KaK JIErko JOrafarhesi, Ha LeJIeBOi cucteme OyneT Ha3blBaTbCs
/proc/boot/unlink_list.

( Mpumeuanune }

daiin unlink_list npeaHasHayeH TONMbKO ANS MHPOPMAaUUOHHBIX
uenei. Yutarensb, KOHEYHO, MOHSN, YTO ApanBeEPbI B TOM KONU4ecTBe,
B KakOM OHV BKMIoueHbl B o6pas, peanbHo He Tpebyiotcs. lNoatomy
nporpamma diskboot (CM. 0 Hell Aanee) yaanset apaisepsbl us O3Y
nocne MOHTUPOBaHUA AUCKOBOW haiinoson cuctemel. Onepauus yaa-
NEHUs XecTko 3aaaHa B nporpamme diskboot, a 4TOGbl Monb3osa-
Tenb 3Han o TOM, Ymo yaaneHo, pa3pabotuvku nobasunu B obpas
¢ain unlink_list.
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CueHapuin Boot Script

OT HanucaHus clieHapueB He ocoboxaaer aaxe QNX IDE, noaro-
MY PaccMOTPUM HX UyTb NoapobHee. Y Boot Script €CTb IMOJE3HBIC
CcBOMcCTBA:

J oH BBINIOJHAETCS IIOCJ€ TOro, Kak agMHUHHUCTparop MpOLECCOoB
3aBEpUIUJI CBOIO MHULMAIM3ALHUIO;

fJ Ha MOMEHT 3allycKa CLieHapus Ha LeJeBOoW CUCTEME B HalleM
pacriopsixeHuu 6yner daitoBas cuctema Image co BCEMU KOM-
MOHEHTAMMU, KOTOPbIE MBI 3a0a/IH;

J u3 HEero MOXHO 3arnycKarb Apyrue CLEHApUH, CONEPXKaLIMeCHd
B obpase.

[MocMOTpPMM Ha ClieHapuil U3 HAIlero npumepa:
[+script] startup-script = {
procmgr_symlink ../. . /proc/boot/libc.so.2
/usr/lib/1dgnx.so.2
[pri=100] PATH=/proc/boot diskboot -bl -DI1 -odevc-con, -né
}

CueHapuil HasblBaeTcsl startup-script, HO 3TO, CTPOro roBopsi, He-
BaXXHO — YTWIMTA mkifs Y3HaeT ero o atpubyry [+script]. B cpene
pa3paboTKH, KaK MbI BUIMM, CLIEHAPHii OYEHb NPOCT: CHAYaIa CO3ACTCA
CChUIKA /usr/lib/ldgnx.so.2 Ha (bav”m /proc/boot/libc.so.2,
3aTeM 3amyckaercss "yMHas" YTMJIMTa diskboot, KOTOpas [IOBOIMUT
3arpy3Ky 40 odegHoro KoHIa.

( NMpumeuvanune }

KOHEYHO, HUKTO He 3anpelyaeT Ham 3arpyxarb uenesbleé CUCTEMbl yTh-
NUTON diskboot, HO 3TO HepauuoHanbHO. JTa yTunuTa TpaTuT MHOro
BPEMEHN Ha BCEBO3MOXHblE NPOBEPKN U CKaHUPOBAHWE U HyXHa Ans
sarpyskn OBM c HemsseCTHbiM HaGopom annapatypbl, NoAAEpXuUBae-
moii B QNX. Mo cyTu aena, B CBOEiA CeTeBOW CUCTEME BaM HYXHO BPY4-
HYIO NONYYUTL TOT XE pe3ynbTaT, uTo U Yy diskboot. Ho 310 Ha camom
Jene npocto — cneyndukauus uenesoin IBM sam nssectHa.

KoHeYHO, BO3MOXHOCTE! Y HAac MeHble, YeM MPU MCIOIb30BAHUN
Korn Shell, T. k. He 6yaeM Xe MBI MOMeLIATh B 00pa3 pa3Hble yTHIIK-
el — O3Y He 6e3pasMepHO, — HO, TEM HE MEHEE, €CTb HECKOJIbKO
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BCTPOCHHBIX KOMaH]I, KOTOPhIE BCETda MOXHO HMCMOJB30BaTh B CTAp-

TOBOM CLIEHAPUU:

O display_msg — BBIBOAWT YKa3aHHBIN TEKCT, Harnpumep:
display_msg Hello!

O procmgr_symlink — co34aeT "BUPTYaibHYI0" CUMBOJBHYIO CChUI-
Ky aHaIOTMYHO KOMaHIE 1ln -P, 32 UCKIIOYEHUEM TOrO, YTO HE
TpebyeTcst yTHauTa 1n (3TO MBI YK€ BUIEIH B NIpUMeEpe).

m) reopen — CBA3bIBACT IIOTOKU stdin, stdout U stderr C YKas3aH-
HbIM ¢aitioM. Hanpumep:
reopen /dev/conl

O waitfor — OXMEAET MOMEHTa, KOIJA BbI30B DYHKLMM Staf() 1o yKa-
3aHHOMY MYTEBOMY MMEHM 3aBEPILUTCS YCMEUIHO (T. €. MoKa He Oy-
JET 3aperucTpUpoOBaH COOTBETCTBYIOLLMI Mpedukc). Hampumep:
waitfor /dev/pci

[lepen KoMaHnamMu cueHapusi MOXHO MoMeluarh arpubyTsl. EcTh aBa
TUITIA aTpUOyTOB:

O smoruyeckuit arpubyr (Boolean) ("+' — true, "-" — false). Ha-
npumep:
[+session] ksh
(nmpouecc ksh Oyner JuaepoM ceaHca);
O arpubyr-3Hayenue (Value). Hanpumep:
[pri=27f] ksh

(npouecc ksh Gyzer 3anylieH ¢ npuopuTeToM 27 U AUCUMILIMHOM
nucnerdyepusauuu FIFO).

ATpubyTbl MOXHO KOMOMHUPOBATD:
[+session pri=27f] ksh

K NMpumeyanne ]

O6paTuTe BHMUMaHWe, YTO BCE CKOMGMHWPOBAHHbIE aTpUByTbl Nome-
LLa0TCA B OAHUX KBaAPaTHLIX cKOBKax.

Ecnu HeobxonMMo McCMonb30BaTh MporpaMMbl ¢ TAKUMH X€ MMeHa-
MH, KaK y BCTPOEHHBIX KOMaHI, TO ISl 3TUX IPOrpamM cieayer
3ajaBaTb arpubyT [+external]. Hampumep, 3anmyctum runoreruue-
CKYIO YTUJIUTY reopen C OILUEH —f:

[+external] reopen -f
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JIns HATJISIAHOCTH TIOCMOTPUM Ha (pparMeHT HACTOSILIETO CLEHApHs,
Gosiee codepXKaTeIbHOTO, YEM MCIONb3YEMblil YyTUINTON diskboot:

display_msg Starting serial driver
devc-ser8250 -e -bl15200 &
waitfor /dev/serl # don’t continue until /dev/serl exists

display_msg Starting pseudo-tty driver
devc-pty &

display_msg Setting up consoles

devc-con &

reopen /dev/con2 # set stdin, stdout and stderr to /dev/con2
[+session pri=27r] PATH=/proc/boot fesh &

reopen /dev/conl # set stdin, stdout and stderr to /dev/conl
[+session pri=10r] PATH=/proc/boot fesh &

JI71s1 BBITNIOJIHEHUST TAKOTO CLiEHapusi B 00pa3e JOJDKHbI ObITb MOIYJU
devc-ser8250, devc-pty, devc-con U fesh.

NepcnektnBa QNX System Builder

Buewnnit Bug mepcrektuBel QNX System Builder B mocnenteit
uMetowteiicst y meHsa Bepcud IDE mokasan Ha puc. 13.1.

IMepcnektuBa QNX System Bulder npenocraBisieT Takue BO3SMOXHOCTHU!
) KOH(UTYpPUPOBaHHUE CEKLIMHU boot B rpaMyecKoOM BUIE;

O noGasneHue/yiaieHne Moayseil B o6pas B rpahuyeckoM pexume
(Ipy 3TOM MBI Cpasy BMAMM, Kak Oyaer BbINIANETb daiinosas
cucteMa Image Ha LeneBoil cucreme). Pasnensemas oubnuoreka
libc.so J00aBasieTCsl aBTOMAaTMYeCKU C YCTAHOBJIEHUEM CUMBO-
JIMYECKOU CCbUJIKM Ha Hee /usr/lib/ldgnx.so;

O mactep ontumu3auuu System Optimizer (wist ero 3amycka Hamo
HaxaTb KHOTKY €5). OH MOXET BbINOJHSTH TP BUIA ONTUMH3ALMH!
e YIAIUTb HEUCTIONb3yeMble OMOIMOTEKHM, BKIIOYEHHBIE HAMH
B 00pas;
e 106aBUTh HEOOXOAMMbIE OMOIMOTEKH, KOTOPbIE Mbl 3a0bLTH
BKJIIOYUTb B 00pas;
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e YIAIUTh U3 OUOAMOTEK Ul CoKpallleHHsl pasMepoB obpasza Te
GYHKUMH, KOTOpble HE MCIONB3YIOTCA (APYTME MHCTPYMEHTHI
3TOr0 HE yMEIOT);

O uHdopMaLMs O KaxIoM 3JleMeHTe 00pa3a oToOpaxaeTcsi B OKHe
cBoiictB Properties u B okHe atpubyros Item Attributes.

dit' “Navigata - 'Search’  ‘Project -

‘Run- " Window. - Help

ystem Buider - myimage [X] ~ *myimagebsh |

BECBE0 3]l

| Pllesystem
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£ G Images
Lo 3:::::;;.": ; usr Boot Script myimage.bsh
: 2 Compressed  No
.49 Reductions i fib CPU Type 86
. mylmage.bsh o Idanx.sa.2
:‘“% mearo - i@ proc Create image Yes
" B . = 3 boot image Name myimage
| - ! ~5 libe.so i System
23 other Files i Boot File nobios
g9 Directories Image Address  Default
¥ | Procnto procnto-smp-instr
| Procnto §LD_L... fproc/boot/libyusrAlib
H Procnto $PATH  /proc/booti/binyusribin
Procnto Argu... v
RAM Address Default
Startup startup-bios-32
Startup Argu... -y
: 1

System Buider Projects Nevigator .. | e System Builder Console AT

=
0

e 7]l x fi{Building Inage: myimage i
S o i A Offset  Size  Entry Ramoff TargetsHost ]
Host 1P+ <Unknowns :tllulg dmu --- Star tup-header |

e . 008 4240 <.+ /tmp/DAA?74182 |

HostPort: B9 H S o108 Sc -+ Image-header |
: | i o184 140 -+ Imags-directory i
o P - usr /1ib/ldanx. so. 2=/proc/boot/libc. so i

--- proc/boot/. scripts/tap/CAAT74182 &

f000 49234 fOO01f93 ==+ proc/boot/procnto- sap- instr=/tap/EAAT741682 i

S8000 S8000 31331 -+ proc/boot/libe. so. 2+/x86/1ib/libe. so i

3 : -+ proc/boot/libe. so=libe. so. 2
g 62000 4 -+ Inage-trailer
ot Build Cosplets.

Gi e
4"} Terminal 3 -Tasks  System Builder Console |

Puc. 13.1. Mepcnektusa QNX System Builder

CrenepuposanHbiit IDE o6pa3s umeer paciuupeHue ifs ¥ momenaer-
CSl B KaTAJIOT $HOME: /workspace/umMs_npoekxTa/Images.

3arpy3ka o6pasa Ha uenesoii 9BM

Kakum o6pa3oM MOXHO 3arpy3uTh ob6pa3 Ha ueneBoit DBM? Ectb
HECKOJIbKO CITOCOOO0B.

O Ckonuposarb 06pa3 B (aitl /.boot WM /.altboot 3arpyxae-
moro pasuena QNX4 Ha ueneBoit cucreMe. DTo camblit mpo-
CTOM crmocob (KOHEYHO, MpU HATMYMU OMCKA y ueneBoil DBM).

IMomectutb 06pa3 B T3Y uenesoit cucreMbl. OBbIMHO Wist 3TOM
penu vcnons3ytoT Flash-mamsare. Takoe peuieHue — 4acTo eIUH-
CTBEHHO BO3MOXHOE LISl LIEJIEBBIX CUCTEM, PaboTalOLIMX B XKECT-
KMX YCJIOBUSIX SKCIUTyaTauuu (HampuMep, Mpu TPsCKE) U Tpe-
OyloLIMX O4eHb GBICTPOI 3arpy3Ky OMNEPALOHHON CHCTEMBI.

O 3arpysurts 06pa3 no cetu ¢ TFTP-cepsepa. it aTOrO HAa CETEBOA
KapTe noJikHa 6biTh MUKpocxema [13Y, conepxaiuasi pacluMpeHue
BIOS, noamepxusaiolee nporokosbl Internet Boot Protocol u
TFTP (Trivial File Transfer Protocol). D1y Mukpocxemy I13Y Ha-
3pIBaoT bootp ROM.

O 3arpy3utb o6pa3 no cetu ¢ yzna QNX4. [lns aroro Ha ceTeBoi
KapTe JOMKHA ObITh creunanbHas Mukpocxema [13Y, comepxa-
was paciuupenue BIOS, nomnepxusatouiee nporokon QNX Boot
Protocol. D1y Mukpocxemy 13V nasbiaior QNX boot ROM.

0 3arpy3uThcsi Yepes Mociie1oBaTebHblit Kanat. [list aToro Ha cepse-
pe 3arpy3Ku KCIIONb3yeTCsl YTHINTA sendnto, Ha LEJIEBOI CHUCTEME
JUISE TIOJlydeHust Takoro obpasa Tpebyercst cneuuanbHbii [PL.

3arpyaka ueneBoii cucteMbl ¢ yana QNX4

[py BKIIOYEHWM MMUTAHUSI LIEJEBOM CMCTEMBbI 3aIyCKaeTCs KOZ, CO-
nepxamuitca B QNX boot ROM Ha cetesoit kapre. OH LUTET WKpPO-
KOBelLaTe bHbIH ethernet-3anpoc, pasbickubasi obpa3. DTOT 3ampoc
conepxut MAC-anpec Ethernet-kaptbl LeseBoi CUCTEMBI.

ITpouecc netboot Ha y3ne QNX4 (ysen QNX4 nomxeH HaxooUTbCs
B TOi1 K€ MOJCETH, YTO ¥ LiejleBas cucTeMa) MPOCMaTPUBAET KaXIbli
ethernet-Kagp Ha MpeIMeT HAJMYWsA 3ampoca Ha 3arpys3ky oOT QNX
boot ROM.

Kak TONBKO 3ampoc TMOJNyYeH, netboot MLIET B  Qaiine
Jetc/config/netmap Mo moaydyeHHoMy MAC-ampecy no2u4eckull
Homep yaa (logical node number). 3atem Mo JOrHYECKOMY HOMEpy y3ia
OTHICKMBAETCSI HyXHas 3anuch B aiiie /etc/config/netboot.
B COOTBETCTBUM C 3TOil 3aMMCBhi0 netboot MockUtaeT obpas Ha QNX
boot ROM. QNX boot ROM 3arpyxaet o6pas B O3Y u 3anyckaer ero.

( MpumeuaHue }

Moapo6Hyto nHdopmauuio o6 yTunute netboot MOXHO HaWTK B AO-
kymeHTauum OCPB QNX4.xx.
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3arpyska ueneBoi CUCTEMbI
¢ TFTP-cepBepa

310t cnocob ynoGHee, yeM 3arpy3ka ¢ QNX4, Mo HecKOJbKUM npu-
YUHaM:

O bootp ROM ropazzo pewesie QNX boot ROM;

O B KayecTBe cepBepa 3arpy3Kid MOXHO Mcrosb3oBath DBM c pas-
HBIMU OMNEPALUOHHBIMU CUCTEMAMM;

O wucnonszoBanue TCP/IP no3sonsieT pasMelars ceppep u LETEBYIO
CHUCTEMY B Pa3HBIX MOACETAX.

Ilpu BKIIOYEHMM MUTAHMS LEEBON CHCTEMBI 3alyCKaeTcsl KoM, CO-
Aepxauiuiicss B bootp ROM Ha cereBoit kapre. [Ipu 3TOM BbINMoJHE-
HHE TIPOXOIHUT B JBE CTALUHU.

1. CereBass kapra uuter DHCP-3anpoc. Otser or DHCP-cepBepa
(nmn BOOTP-cepsepa — 6e3 pasuuusl, Ho DHCP 6osee ruboK)
conepxuT [P-anpec uenesoii cucremsl, IP-anpec TFTP-cepsepa u
uMs obpasa.

2. Ceresas kapra uuier TFTP-3anpoc. B oTer monyyaer daiin 06-
pasa, KOTOpBIi OHA 3arpyXxaeT U NnepefaeT eMy ynpapieHHe.

B QNX IDE ectb BctpoeHHsiit TFTP-cepsep, ero riaBHoe JOCTOMH-
CTBO — OH caM "3Haer” rae Jiexar obpasbl, creHepupoBaHHbie IDE
(o6bryHble TFTP-cepBepbl yMeloT paboTaTh TOABKO C OJHMM KaTa-
JioroMm, rnomeuiarb o6pasbl B KOTOPBIii ClIEAyeT BPYYHYIO).

PaameuieHne obpasa
B M3Y uyeneBoii cucremoi

EcTb Heckonbko crnocoGoB nepenoca obpasa QNX Neutrino B T13Y
LIEJIEBOM CHCTEMBI, 3aBUCALIMX OT MPUMEHSEMON annapaTyps.

O [lpoepammuposanue obpasa ¢ nomouwio [1113Y-npoepammamopa —
B cyyae, eciu Flash-namsath He HanasiHa HA MPOLIECCOPHYIO TUIA-
Ty (T. €. "He onboard"). [Ipy 3TOM MOXeT MOHALOGUTBCS onepa-
1Msl mpeobpasoBaHusi o6pa3a B (opMar, MOHATHBII nporpamma-
TOpY, C IMOMOLIBIO YTHIIMTHI mkrec.

O Ilepenoc obpasa 6 onboard Flash-namams ¢ nomowsio npoepamma-
mopa 4epes cneyuanviyio wuny (nanpumep, JTAG) — BO3MOXHO,
TaKXKe MOHAaZOOUTCS YTUIUTA mkrec.

O Hcnoavzoeanue nacmpoiiku BIOS s npoepammuposanus obpasa
yepe3 ycmpolicmeo 6600a/8bi600a — 3TOT BApUAHT BO3MOXEH [UISI
HEKOTOpBIX MpoueccopHbix miar, BIOS Setup KOTOpbIX MO3BOJISET
BOWTH B CEPBMCHBIIl PEXUM IporpaMM1poBaHus onboard-Hocuteei
(nanpumep, Fastwel CPU686E). YcrpoiicTBOM BBOA/BbIBOJA MOXET
OBITh 110006 KOMMYHUKAIIMOHHOE YCTPOICTBO, HapUMep, mocie-
JIOBaTEJbHBIA MOPT.

O Ilpozpammuposanue obpasa ¢ nomowio opaiieepa ecmpoerrou gaii-
10601l cucmembl — 3TOT BapUAHT BO3MOXEH TOJIBKO TOTrAa, Koraa
MMeeTcsl apaiiBep Uil cooTBeTcTByloleid Mukpocxembl Flash.
K ToMy Xe, ckopee Bcero, norpebyeTcsi yCTaHOBUTh CBSI3b MEXIY
LeJIeBO M MHCTPYMEHTAIbHON cHCTEMAMH [0 CETH WU APYTUM
crocoboM (HampuMep, yepe3 nocienoBaTebHbIi nopr). B cocra-
Be QNX Momentics PE mnocrasnsiercsi psin apaiiBepos Flash-
YCTPOMCTB, HO €CJIM MOIXONSIUEro cCpeid HUX BCE-TaKHU HET, TO
€ro MOXHO pa3paboTarh (CAaMOCTOSTENbHO WIH 3aKa3aTh).
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\, B omnepaunoHHOIt cuUcCTeMe MPOMCXOOST Pa3TUYHble COOBITHS, Bce

FnABA 14

CPE[JCTBA AHANIU3A
LLENEBbIX CACTEM

B aT0#t m1aBe paccMaTpuBalOTCA BONPOCHI:

O TpaccMpoBKa COOBITHI Apa;

O XypHaJbl COOBITHII MPUKIAIHOTO YPOBHS;

O nonyyeHue UHPopMauuu o6 o6opyaOoBaHUM.

QNX — onepaunoHHasi CUCTEMa XECTKOrO PeajbHOrO BpeMEHU. DTo
3HAYUT, YTO OHA B COCTOSSHUU OOECMEUUTH BBIMTOJHEHUE IPUIIOXKE-
HUI B yCIOBUSIX KPUTUUECKOIO JUMUTA BpeMeHU. OIHAKO YeIOBEKY
CBOMCTBEHHO OLIMOATBCS, U TIPUIOXKEHUS] HE BCerma BeayT ceds Tax,
Kak oxunaercs. [loaroMy y paspaboTunka U y aiMUHUCTpAaTopa 00s-
3aTeJIbHO JOMKHBI OBITh 3¢dEeKTHBHbIE MHCTPYMEHTBI aHAIU3A U IU-
arHOCTHUKHM.

TpaccupoBka cobbiTui agpa

B coctaB QNX Momentics PE Bxoaut maker System Analysis Toolkit
(SAT). SAT no3BoJisieT OTCAEXUBATS:

O BBI30BBI MUKDOSIPA,

0 nepenadyy cooOleHHi;

O o6paboTKy npepbiBaHUI;

O M3MEHEHMSs] COCTOSTHUIA MTOTOKOB.

OCHOBY 3TOr0 MaKeTa COCTABJSIET MOAY/Jb procnto-instr — aIMH-
HHCTPATOpP NPOLECCOB, C KOTOPbIM CKOMITIOHOBAHO MUKPOSIIPO, 060-
PYLOBaHHOE CpPEACTBAMM [MAarHOCTUKM (Ha caMoM Jiejie MOIyJel
instr HECKOJIBKO — [UISI pa3HbIX apXUTeKTyp, cucteM ¢ SMP).

\OHU TaK WJIM MHAye TpOXOomsT yepe3 MUKposiapo. Cpeiactsa, BXOASA-
'IiMe B MHCTPYMEHTAJIbHOE pacUIMPEHUE, COXPAHSIIOT Tpaccy COOBITHI
B Oydepax sapa B Buae 3anuceii. [t copoca nHbopMmauuu u3 Oy-
¢epoB B daiin npefHa3sHaYeHa yTUINTA tracelogger. [IIsl yBenuye-
HHUS CKOpPOCTHM 3TOM OMepalMyu Tpacca 3arMuChIBAeTC B JBOMYHOM
¢dopmare, Mo3TOMy ISl KOHBEPTUPOBAHUA NAHHBIX B dopMy, yno6-
HYI0O Ul YTEHWsA, CJeAyeT WIM BOCIIOJIb30BATbCS  YTUJIMTOM
traceprinter, WJIM HAaMUCaTb CBOIO MPOrpaMMy oOpaboOTKM XypHasia
TpaccupoBkM (B coctaBe SAT ecThb crneuManbHas 6uOIMOTEKA
libtraceparser.a — SAT API).

Logging Configuration for localhost

Set the event filtering configuration parameters.

“Mode ¢ > Fast e

ot Everts { Kernel Calls (it recess anc Thesad o onmainar dCarmunication”

Name | Mode ]
MsgReadiov Exit Fast
MsgReceivePulsev Enter Fast
MsgReceivePulsev Exit Wide
MsgVerifyEvent Enter Wide
MsgVerifyEvent Exit Fast

Signalkill Enter Fast

- | SignalKill Exit Disable
SignalReturn Enter Disable
SignalReturn Exit Disable
_KER_SIGNAL_FAULT Enter Fast

. | _KER_SIGNAL_FAULT Exit Fast

Signalaction Enter Fast

SignalAction Exit Disable
SignalProcmask Enter Disable

- | SignalProcmask Exit Disable

s SignalSuspend Enter Fast
SignalSuspend Exit Fast
Signsiatintn Enter 21 ol Fagto s
SignalWaitinfo Exit Fast
_KER_SIGNAL_SPARE1 Enter - Fast
_KER_SIGNAL_SPARE1 Exit Fast
_KER_SIGNAL_SPARE2 Enter  Fast

upte’

’, < Back Jg ezt o “ Einish ” Cancelj

Puc. 14.1. 3aganue npasun unbTpaumm



178 Yacre Il OcHOBbI NpUMEHEHUA KOMIIEKTa paspaboTinka

[To YMONYAHHUIO YTHJIUTA tracelogger 3aKa3blBaeT y aIMUHMCTpaTopa

npouieccoB 32 6ydepa. Kaxuplit u3 OypepoB COCTOUT U3 1024 cnotoB

no 16 6aift (T. e. kaxusiit 6ydep umeer pasmep 16 K). Cobeitne sa-
pa, Uil ONUCAHMsl KOTOPOro JOCTATOYHO OJHOrO CJIOTA, Ha3blBaeTcs

npocmom. Te coObITHS, JUIA OTUCAHMsI KOTOPHIX HENOCTATOYHO OI-

HOTO CJIOTA, HA3bIBAIOTCS CAOMCHBIMU.

JU1st TpaCCMPOBKY MOXHO 33/1aTh YETbIpE BUIA ¢uaeTpoB.

0 Pexum fast wiu wide. Fast ykasbiBaeT, YTO CJIOXHBIE COOBITHS
JIOJDXKHBI 00pe3aThesi 10 pa3mepa MpocTbiX. OTO MO3BOJAET CIKO-
HOMMWTb CJIOTHI M YBEJIMYUTb CKOPOCTb TpaccupoBku. Pexum fast
3aaH M0 YMOJYAHUIO.

3 Cratuyeckuii W auHaMuyeckuit ¢uibTpbl. [103BOJSIOT 3a1aBaTh
TipaBuiIa 3anucu coObITUil B Oydepsl, HaNpUMep, yKasblBarh, Ka-

KHe UMEHHO COBbITHS Hac MHTepecyloT. [IMHAMUYeCKUi QUIbTP
MeJUTeHHee cTaTuyeckoro, Ho Gojee TMOOK.

0 BsixonHoii ¢puinbTp. He Biusier Ha c6op Tpacchl, a TOJIBKO MO3BO-
JISIET U3BJEKATh HYXHYI0O HHGOPMALIKIO U3 XYPHAIA TPaCCUPOBKH.

[TEie

TEdt ' Navigate  *Search i Project . - Rum - ‘Window - Help

36 G CLEEOs

log dkev ]
[ 5722383
...... oy 0
W mymase wiontsits ) N -
i = mytarget #is-graphics =
4 L) project —t 4 .
3 Arotoroject > devi-hirun o
1 log_1kev =
i log_2kev pewn :
s s @ sholt b
+ 12
@bkgdragr |
umswien =
=
wsivar |-
o . i
W pterm 2
R + ; + —
*hsh %
wksh ‘
poorrey
el X
; RIIEY | powrron
e oo | TR —
Q procnto-instr (1) [ [if #aconr:
e @) 4 e At
G slogger (3) i :
By maueus (12292) | 2 &
3y pi-bioe (S) g i
. devb-eide (6) | s e { Type oata
] ;’"‘:": m 1 870ms 983us 19 Thread 2 G SyncCondvarwat E... ret_vai -1
id “‘9 u;;o,s 870ms 997us 19 Thread 2 4 TimerTimeout Enter  ntime(sec) 1074263366 timeout{  J
-~ :“"I " ]23:432 870ms 998us 19 Thread 2 ‘¢ TimerTimeout Exit otime(sec) 0 prev_timeout_flags! " §
1y fontsleu ‘7 o 870ms 989us 19 Thread 2 % SyncCondvarwait E..  mutex_ptr 0x0805828C sync_pti:
X e:wnorﬂl ’37 ) 870ms 989us. 19 Thread 2 25 State Condvar pid 761893 tid 2
¥ pterm (503920) & 871ms Ous procnto-instr CPU 1 idle  State Running pid 1 tid 1 :
.I%ﬂ.:‘ 12388 871ms 986us Interrupt 0x0 Qe Entry ip 0xFOOL108A interrupt 0x0000(¢
Trace Event Log  Bookmarks
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le;x%!)bl CO30aHUS GWIBTPOB €CTb B 3JIEKTPOHHOI HOKYMEHTaLMU
no .

C nomoubio QNX IDE BbIMONHATL aHAIU3 Tpacchl sSOpa HAMHOLO
yaoGHee, T. K. MHGOpPMALIUSI O COBBITUSIX MPEACTaBseTCs B rpaduye-

ckoM Buie. Hanpumep, oyenb yno6Ho 3amaBath mpasuna ¢buibrpa-
uuu (puc. 14.1).

ITepcnektuBa QNX System Profiler BBIMISAMT Tak, Kak MOKAa3aHO
Ha puc. 14.2.

JKypHanbl cobbiTnii NnpuKnagHoro yposHs

B OC QNX peanu3oBaHO [IBe cUCTEMbI BEIEHUS XYPHAIOB COOBITHIA:
0O syslog
O slogger

Cuctema pernctpauuu cobbituin syslog

Cucrema syslog TPaIMLMOHHO MCMONb3yeTcsl B pasanyHbix UNIX-
nogobubix OC. B QNX oHa BKIIOYEHA B OCHOBHOM Ul obecrieye-
HUSl TIepeHoca MPOrpaMMHBIX MPOIYKTOB M3 APYTUX ONeEpaLMOHHBIX
cucteM. OCHOBY CHCTEMBI syslog COCTAaBJISIET CEPBEPHBIN MPOLECC
syslogd, CYMTBIBAIOIUMIA I[IPU CTapTe KOHGUTYPALMOHHBIA aii
/etc/syslog.conf. MHbopMauus Wi 3amucu B XypHal (Hamnpu-
Mep, B Gaiil /var/log/syslog — MMsl 3axaercsi B aitne KoHduUry-
palMHM) MOCTYMNAET OT KJIMEHTOB, BbI3bIBAIOLIMX IS TON LIEJU COOT-
BeTcTBylolMe yHKuUMU. M3 KOMaHIHBIX clieHapueB MHbOpMALUs
MOXET MOCBHIIATBCS C IMOMOILBIO YTUIUTbI logger. KpoMme XypHaib-
HoOro ¢aiinia, syslogd MOXET MUcaTh MHGOPMALIMIO HEMOCPEICTBEH-
HO Ha 3KpaH WJIM MepeaaBaTh sl oOpaboTKM Mpolieccy syslogd,
3almylleHHOMY Ha apyrom xocre cetu. Kakyio xe wuHdopmauuio
3aAIMCHIBAET syslogd B XypHaun? DTo:

O nara U BpeMsl BO3HUKHOBEHUS COOBITHS;
O uneHTMPUKATOP y3/1a CETH, HA KOTOPOM TIPOU3OLIIO COOBITHE;

O ums/uneHtudukaTop npouecca/mob30BaTeNs,  3aMpOCHBLIETo
PErMCTPALMIO COObITHS;

O TekcToBOE coobLIeHHE (OTpeaesieTcs Pa3paboTYMKOM MPOrpaMMbl-
KJIMEHTA).
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Cucrtema peructpauumn cobbituit slogger

IlItatHas QNX-cucrema BeAeHUs >KYpPHAIOB CcOOBITHII slogger
npouie U 3bdeKTUBHEE CUCTEMDI syslog. OCHOBY CHCTEMBI COCTaB-
JNISIET CepBEpHBIil MpolecC slogger, PETUCTPUPYIOWIMA MO yMoOl4a-
Huo npeduKc /dev/slog. DTOT daila ycTpoiicTBa U ABISETCS XKyp-
HanoM cobbrtuii. TTpolieccbl MOTYT C MOMOULBIO CIICUMATbHBIX byHK-
LMl TOChUIATH cepBepy slogger WHGOPMALMIO I 3aMUCH
B XypHal1. UHdopMmauus coxpaHsiercss B BUIC 3anuceil onpeneseH-
Horo ¢dopmMara:

0 gata ¥ BpeMsi BOBHUKHOBEHHsl COObITHS;
O "ypoBeHb cepbe3HocTH" coobuierus (ot 0 10 n;

0 crapwmii ¥ MIIUKUA KOAbI COOBITHS (3HauyeHus CTaplIMX KOAOB
omnpeeseHbl B daite /usr/include/sys/slogcodes .h);

(] texcroBoe coobleHue (onpenensercs: pa3paboTYMKOM ITPOrpaMMbi-
KJIMEHTA).

JUtst npocMOTpa XypHaIa UCTIONb3YeTCsl YTUIINTA sloginfo.

Mony4veHune nHcpopmauum
06 o6opyaoBaHnu

Jins mpoBepku paboThl oOOpynOBaHUs B QNX ecTb HECKOJBKO
YTUIIUT:

(] nicinfo — BBIBOAUT MH(POPMALIUIO O paboTe CETEBOW KapThl,

0 pin — BbIBOAMT HHOpMauHio 06 ycrpoiicteax PC Card;

() peci — BeiBogMT MHbopMaluio o Bcex PCl-ycrporicTsax;

3 crttrap — BBINOJHSET aBTOONpPENE/IEHUE BUICOKAPTHI;

() inputtrap — BBINOJHSET ABTOONpENEJEHME YCTPOWCTB BBOAA
(k1aBMaTypa, MbILb U T. IL.).

MABA 15

HIGH AVAILABILITY TOOLKIT

B aHI‘JIOH3bI:{HOI71 MOKYMEHTALUU PYCCKOMY MOHSTUIO "KO3(PPULMEHT
rotoBHocTH™ cootBercTByeT High Availability (HA), yto mMoxHO me-
PEBECTH Kak "BBICOKasl JOCTYIHOCTL". Mbl GyIeM MoNb30BaThesl BCe-
MU 3TUMHU TEPMHMHAMH KaK CMHOHMUMaMH (YX M3BUHUTE — IPUBBIY-
ka). CuuTaeTcs, YTO MAaKCHMMAIbHOE 3HAYEHME Koaddbuumenra ro-
ToBHOCTU paBHO 0,99 999 (99,999 %), — s10 o03Hauaer, uto cepsuc,

NPENOCTABNISIEMbIN CUCTEMOIi, HENOCTYNEH KIMEHTaM He 6Gojiee MATU
MUHYT B TOLI.

s obecrieyeHus: BbICOKOro Ko3dGhHLMEHTA TOTOBHOCTU B QNX
€CTb IMONJEPKKA Psiia MEXaHU3MOB:

O nonHas 3allUTa MaMsTU NMPOLIECCOB,;

O BO3MOXHOCTb IMHAMUYECKOI PEKOH(pUTYpPALMU CHCTEMBI 63 Me-
pe3arpy3ku (3To CBOMCTBO OCOGEHHO LIEHHO MPU HATMYMM arma-
paTypel, MNOAACPXKUBAIOLIEN rOPAUYIO 3aMEHY);

O nporpaMMHasi MOLIEPXKKA CETEBBIX KJIACTEPOB (Qnet);

0 crneuvasu3MpoBaHHBIE WHCTPYMEHTHI aHATM3a M AMATHOCTUKU
(B nepByio ouepens, KoHeuHo, SAT);

O cneunanusupoBaHHblil naker High Availability Toolkit (HAT).

HUrak, yto 3a 3Bepp — HAT? DroT makeT cocTouUT u3 CNeayoIMnX
KOMITIOHEHTOB:

p (
II‘ ‘I I)’ l g

O 6ubauoreka dyukumit B3aumozeiicteusi ¢ HAM — HAM API;
O kiunentckas 6ubnuoreka — Client recovery library.
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HAM u ero API

IiaBHbiM 3neMenTomM HAT siBiasieTcss agMUHMCTPATop OOCTYNHO-
ctu — HAM ("xuBuuk"). HAM npu crapre nenaer Aea neaa

(puc. 15.1):
) perucTpupyer 30Hy OTBETCTBEHHOCTH — KaTajlor /proc/ham,

O nopoXIaeT CBOK TOYHYIO KOMUIO — MPOLECC Guardian ("ctpa-
XOBLIUK").

vt > <=

Puc. 15.1. Cxema B3aumoaeiicTeus anemeHTos npu pabote HAM

B3anMHbI
KOHTPONb

Guardian

Iproo/ham

KoppeKTHO 3aBepLINTh MPOLECC ham MOXHO C MOMOLUBIO YTUIUTEI
hamctrl, UMEIOLIEi eTMHCTBEHHYIO omumio — stop. [Tocie Toro Kaxk
fmpoliecc ham 3amylleH, MOA €ro Haa30p MOXHO CTaBUTH Jo0bIe
NporpaMMbl ¥ 3alaBaTh MOPSAOK HaA30pa. Jliss BBIMOJHEHUS] 3THUX
onepauuii ucronsaytorest dynkuuun HAM APL

Jlnst Toro 4To6Bl MPOJOIKUTH OOCyXaeHHe HAT, BBEJIEM [OHSTUS

oGbekTa, ycaoBust U neicrusi. Obzexm (Entity) — mnpoiecc, KOH-

TPOAUPYEMBIil AAMUHUCTPATOPOM JIOCTYMHOCTH. OOBbeKThl ObIBAIOT

TpexX TUIIOB:

O self-attached, vnu akmuenbii (B TPEXHUX Bepcusix). DTO Mpo-
rpaMMa, KOTopasi 3HaeT O CyLIECTBOBAaHMU MPOLECCa ham U MOXET
C HMM B3aMMOJEICTBOBaTh, HAMPUMEp, [MOCHUIATh EMY 30HO-
cuenantt (heart-beats). Takas nporpamma BCETIa KOMIOHYETCH
¢ 6ubnuorekoii libham.a (HAM API);

. . a

O externally attached, wiu naccusnbiii. Takoi 9'6’beKT HUYETO HE 3H
er 0 ham ero "chmaer rnoj HabiloaeHue" Apyrasg nporpamma.
O6bIYHO ISl BBIMOJHEHUS (QYHKUMU "nonxmoqanul(u MULLYT
MaJleHbKyl0 MporpaMmky. Kak npaBuio, MaccUBHBIH O0BEKT —
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9TO HAMMCAHHAsl KeM-TO MpOrpamMa-cepBep, Ui KOTOPOil Hamo
MOBBICUTh KO3(hOULIUEHT rOTOBHOCTH;

O ar06anbibie. DTO He cOBceM OOBEKTHI, CKOPEE 3TO MEXaHHU3M, Mo-
3BOJIAIOIIMI 3a0aBaTh JNEHCTBUS B OTBET Ha coObITHE, MPOU30-
lefuee ¢ Jo6bIM M3 KOHTPOJIMPYEMBIX MPOLECCOB B CUCTEME.
I'no6anbHblit 06BEKT Henb3si H0GABUTH WU YI&JIUTb, OH €ECThb
Becerna. Ho uia Hero MoXHO 3a1aBath yclOBHSI M OTBETHbBIE Jeii-
CTBUSI TIPY UX BBINOJHEHWH.

Yenosue (Condition) — 310, Mo cytu neyna, coObITHE, CBSI3AHHOE
C 0OBEKTOM, KOTOPOE JOJIKEH OTCIEXUBATh MPOLIECC ham Onpenenex
psll YCJIOBUIiA, HapUMep:

0O Death — o6bekT "ymep";

O Detach — 06BeKT OTKIIOUMIICS OT ham, T. €. OTKa3aIcd OT OAJib-
HEeMLLIero KOHTPOJIS;

O Heartbeat Missed High — 06BeKT He MOCHITAET 30HI-CUIHAIBI

B T€YCHUE WMHTEPBAJIa BPEMEHM, OIPaHUY€HHOr0 BEPXHUM MOPO-
FOBbIM 3HAYeHUEM;

O Heartbeat Missed Low — 06bekT He mHocChLIAeT 30H1-CUTHAJIbI

B TEYEHUE MHTEPBAIA BPEMEHM, OTPAHMYEHHOTO HMUXHMM MOpPO-
FOBBIM 3HAYEHUEM;

O Restart — 06BeKT mepesanyileH. DTO YCIOBUE MMeET 3HAYEHMe
"MCTUHHO" TOJIBKO MOCIIE YCIIELHOTO Nepe3anycka 00beKTa.

Aeiicmeue (Action) — 310 omepauusi, KOTOpasi AOJKHA GbITh BbIMO-
HEHa MpH HACTYIUIEHWH ycioBus. [Ijisi yCITOBUSI MOXHO 3amaTh, Ha-
TIpUMED, CIenyIolNne NEHCTBUS:

O Restart — nepesanycTuTb 0OBEKT,

O Execute — BBHINOJIHUTH MPOU3BONBLHYIO KOMAHLIY (Hanpumep, 3a-
MYCTUTH TIpoLiecc);

O Notify Pulse — undopmuposats npouece o HaCTYIUJIEHUU YcCIlo-
BUS IyTEM TOCBUIKM COOOLUEHHUSA-UMITY/IbCA CO 3HAYEHHEM, OIpe-
ACJIEHHBIM [IPOLIECCOM, XKENAIOLIMUM [10y4aTh 3TH COOBILEHHST;

3 Notify Signal — uHbopMupoBars mpouecc o HacTynuBlIEM COObI-
THH, WCIOJb3Ysl CUTHAIbI PEAIbHOrO BPEMEHU CO 3HAYEHHEM,

OMPENENIEHHBIM TMPOLIECCOM, XENAIOLIUM TOJyyaTh 3TH CO06-
LIEHUS,;
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03 Wait for — OXMaaTh perucrpaly npedukca B NPOCTPAHCTBE My~
TeBBbIX UMEH (3TO JeiCTBME MO3BOJISIET BCTABIATD 3aACPXKKHN B 10~
CJIeI0BaTENbHOCTD JENCTBU);

0 Heartbeat Healthy — BBIMOJHUTb BO3BpaT B HayalbHOE COCTOA-
HHe MEXaHM3Ma 30H-CUTHAIOB TIOC/e Mepe3anycka 00beKTa.

KpoMme OOBIYHBIX AEHCTBHN TPELXYCMOTPEHBI "neiictBus Tpu cboe
neiictBus” (Action Fail actions). "COoliHble" IeUCTBUSl IO3BOJISIOT
3a1aTh ATbTEPHATHBHBIA AITOPUTM, KOTAa HEBO3MOXHO BBHIMOTHUTE
CTaHAapTHOE JEUCTBUE IO YCIOBHUIO.

OTKyza ham y3HaeT, K pUMepy, O CMEpTH npotecca? O HeHOPMaJb-
HOM 3aBepLICHMM IpOLECCOB €ro YBEJOMJISET Mpouecc dumpex
(nogpobHee O dumper HANMCAHO B 21 5, pasd. " '[locmepmuas’ duae-
Hocmuka npoyeccos”).

Utak, mocie 3amycka aiMAHUACTPATopa A0CTYMHOCTH ham HaM CIELY-
eT 3aperMcTpUpoBaTh BCE HEOOXOAMUMbIE KOMITOHEHTDL 00BeK-
Tol/ycnoBus/neicTBsl. TIpy perMcTpauri KOMIOHEHTOB B Karajore
/proc/ham  CO3HAIOTCSl COOTBETCTBYIOLINE npedukcol. [lasaiite
TPEANONOXKHUM, YTO MbI “CIaeM MO1 oxpaHy" IBa 00bEKTA. myprogram
1 hisprogram. |1 myprogram 33/[3al1M YCilOBUE Death (1. €. npo-
Hecc ham JOMKEH pearMpoBarb Ha 3aBeplleHUE myprogram) W [UIs
a1oro ycioBus — feitcrBue Restart (T. €. ham JIO/DKEH Mepe3anycTuTh

myprogram):

/proc/ham

hisprogram

Puc. 15.2. CTpykTypa chaitnosoit cuctembi /proc/ham

Wrak, 4To X€ Mbl BMAMM B Karajore /proc/ham (puc. 15.2)?
Bo-repBblX, (ailn .info, comepxXalluit uHdopmaunio o HAM
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c Guuardian, a Takxe o0yl MHPOPMALUIO O HYHKUMOHUPOBAHMU
BCeil 3TOM KyXHU. Bo-BTOpBIX, KaTajorn, MMeHa KOTOPBIX COBMALAIOT
C UMEHaMM KOHTPOJIIMPYEMBIX 00beKTOB. Karanor-oobekT uMeeT cob-
CTBEHHbI OOLIMIA onucaTenbHbli (Al M KaTalorU-ycaoBUs
T. €. KaTaJIOrM ¢ UMEHaMU, COBMANalIIMMU C Ha3BAHUSIMHU yCIIOBl/II‘/'IT
ITo uaﬂaﬂomu, KaTtanor-o0bekT uMeeT cBOH ¢ailil .info, comepxka-
UMK CBEJEHMUSI O JaHHOM OObeKTe. YC/IOBUSI NMpPENCTABIEHbl OObIU-
HbIMHU aiiaMu, conepXallMMU OMTMCAHUE YCIOBUS.

Hy 4TO X, TENE€Pb INOCMOTPUM, KaK BbIMOJIHSAETCS perucrpanmst Bcex

316'14x KOMITOHEHTOB. H)’IH 3TOro0 B3IVISIHEM HaA IMCEBAOKOA aKTUBHOIO
OOBCKTA:

HAYAJIO
TIOOKJIOUUTECA K HAM
NpUCOeIMHNUTECS kK HAM
3a0aTh YCJIOBUA U OENCTBUSA
HAYAJIO IMKIJIA

[I0CJIaThk 3O0OHI-CHUI'HAJ

KOHEI_IMKJIA

OTCOemMHUTBECA OoT HAM

OTKJIOUMTLECS OT HAM
KOHEIL

uMKJ'[ MOCBUIKUA 30HA-CUTHAJIOB JIyYlli€ BbIMOJHATH B OTAEJbHOM IO-

TOKe. PaccMOTpUM mceBIOKOM MporpaMmbl-"MONKIIOYAIKU" MacCUB-
Horo obbeKra:

HAUAJIO
MOOKJIOUNTHCS k HAM
IPUCOEIMHUTE [aCCUBHEM OOBEeKT k HAM
3amaTh YCJIOBUS UM OENCTBUS IUIS OOBEeKTa
OTKJIOUUTHLCSH OT HAM

KOHEIL

O6parute BHMMaHWE, YTO MpOrpamMMa Ul TOTO, YTOGBI MONYYMTH
BO3MOXHOCTb MPUCOCAUHATDL (attach) kak cebs, Tak u Apyrywo mnpo-
rpaMMy K ham, IOJKHA CHayaja MOAKIIOUNTbCS (connect) K HeMY.

Sl yMBIILIEHHO HE CTal MPUBOAMTH 31€Ch HUKAKUX NMPUMEPOB MpO-
rpaMM, T. K. UX BITOJIHE JOCTATOYHO B 3JIEKTPOHHOI JOKYMEHTALMH,
nocrasisieMoii ¢ QNX Momentics PE.
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BoccTtaHOBNneHue KnneHTta

Urak, 3a JOCTYITHOCTb CEpBEpa OTBEYAET HAM. Ho Beap MBI MOXEM
TOTEPSITh CBA3b C CEPBUCHON MPOrpaMMOil HE TOJNBKO M3-3a ee cbosi,
HO, HampHuMep, U3-3a NpobJeM C JIMHUAMHU CBA3U. s Toro 4toObl
[IOBBICUTb HAIEXHOCTb COEIMHEHUS, MpenHasHayeHa Oubiroreka
Client recovery library (1ibha.a). 91a 6UOIMOTEKA CONEPKUT (byuHK-
LMHU-"00epTKU" CUCTEMHBIX BbI30BOB YCTAHOBJIEHMs COCIMHEHUU W
BBOJA/BhIBOMA. [IpOMILIIOCTPUPYEM ITOT MEXAHU3M:!

// OTKphHBaeM yCTPOICTBO M PETMCTpUpyeM Haim OoOpaGoTHumMK -~
recover_read_£d()

fd = ha_open( "/net/nodel/dev/device", O_RDONLY,

recover_read_fd, "/dev/device", 0 );

// OBpaboTunk

int recover_read_fd( int old_fd, void *hdl )

{
fname = (char *) hdl;
delay(100); // mamvM BO3MOXHOCTb BOCCTAHOBMTH JIMHMIO
new_fd = ha_reopen( old_£fd, fname, O_RDONLY );

return new_fd;

3AKJIIOMEHUE

B oT0ii HeGoNBIION KHIXKKE MBI MOMBITAIUCH PACCKA3aTh O TOM, KaK
caenate QNX nocnylHBIM MHCTPYMEHTOM B BAILMX PYKaX. ApPXHBBI
NPUMEPOB, HANIEHHBIE OIIMOKM W Apyrylo MHGOpPMALHUIO 06 3TOH
Opoullope MOXHO MOCMOTpeTb Ha ee JOMallHeil CTpaHWuKe
http://www.kpda.ru/useqnx.html.

Ora KHUTra, KaK yXe CKa3aHo, SIBISIETCS CBOEro pofa pacLIUPEHHBIM
BBeeHHEM K KHure Po6a Kprena "Bsenenue B QNX/Neutrino 2"!.
Kcratu, Bbllza HoBas kHura Poba "The QNX Cookbook.
Reciepes for Programmers".

HononHutenbHyo MHGOPMALIMIO MOXHO HAWTH B 3JIEKTPOHHOI HO-
KYMEHTalUMU, Ha OQUUUATBHBIX M HeopULMATbHBIX caiiTax pa3spa-
GOTYMKOB U OMCTPUOBIOTOPOB, A TAKXKE MOJYYUTb HA TAKUX MEpPO-
NpUsATUSX, Kak  exerogHas  koHdepeHuuss "QNX-Poccusa"
(http://www.qnx-russia.ru).

B HMHTepHeTe ecTh HECKOJNBKO OOLIENOCTYNHBIX peno3utapues ¢ [10
wis QNX. CcpulkM Ha WX aIpeca MOXHO HaiWTH Ha caiite QSS
(http://www.qnx.com/developer/community/repositories.html).

[Tone3Ho noamucaTbesi Ha Kakue-HUOYIb M3 3JIEKTPOHHBIX KOH(e-
peHuuit QSS (news://inn.gqnx.com).

! B atom nepeBoze dammnus aBTopa nuiercsi "KépreH".



ONUCAHME KOMNAKT-OUCKA

Ha COITPOBOOUTEIBHOM KOMIIAKT-AMCKE 3TOH KHUTHU COEPXKUTCS
clenypoliee nporpaMMHoe obecrieyeHue:

O nexkommepyecknit auctpubyruB QNX Momentics Non-Commercial
BepcuH 6.2.1. K HeMy oTHocsITCs Kataioru:

bin/ — OuHapHbie aiiabl, HeobXoauMbie Wi paboTHl MH-
crajuiatopa QNX Momentics NC;

boot/ — 0o6pa3bl NakeTHoii daitosoii cucreMpl QNX;
install/ — oOpa3bl 3arpy30YHbIX JUCKET;
NCEULA/ — JIMLIEH3UOHHBIE COIAIIEHUS;

notes/ — TEXHUYECKHE 3aMEYAHMUsI 11O PEJIM3Y U TPOLIECCY yC-
TaHOBKHU. Paiisl release-note.html U3 3TOr0 KaTaJIOra BBINOJ-
HseT dyHKuMIo readme;

nto/ — UHCTALIATOp nporpaMMHbix nakeroB QNX Neutrino;
rep621/ — PEMO3UTAPUI MPOrPaMMHOro obecreyeHust;

repository/ — CUCTEMHBIE KOMIIOHEHTbI UHCTAJJIATOpA
INporpaMMHBIX ITAKETOB;

O nporpamma ais Windows, nosBonsioluasi co3naBath 3arpy304Hyo
AucKeTy (Takas OUCKeTa Heobxomuma Uit MHctausuuu QNX
Momentics Non-Commercial Ha 9BM, kotopsie He MOAIEPXKU-
BatoT 3arpy3ky ¢ CD-ROM). K Heit oTHocsTCs daitbr:

autorun.inf — ¢aitn aBrosanycka ISl ONEpaLlMOHHBIX CUC-
TeM cemeiictBa Windows;

instflop.dat — o0pa3 3arpy304HoOi JHUCKETBI ISl UHCTAISA-
uuu QNX B coGCTBEHHBII pasnern;

gmakedsk.exe — IporpaMmma [utsl 3amcu o6pa303 Ha JUCKETHI;
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e setup.exe — uHcTauaTop Windows-rporpamMMsl Ul CO3/1a-
HU$ 3arpy30YHBIX TUCKET;

e setup.ini — (aitn gaHHbIX HHcTamsTopa QNX Momentics
NC.

BHumaHue: Ba)XxHaa uHdpopmauusa

Juctpuytis QNX Momentics Non-Commercial, KoTopblit coep-
XUTCSL HA COMPOBOIUTEILHOM KOMIMAKT-IUCKe IaHHOW KHUIH, B~
eTcsi HEKOMMEpUECKUM O3HAKOMUTENbHBIM MakeToM. Hexommepue-
CKIUMM CUMTAIOTCS CNELyIOUIMe BapuaHTbl wucronb3oBaHus QNX
Momentics NC!:

O [1s M3ydeHus NakeTa W MPOBeAeHUs MPOOHbIX paspaboTokK ¢ ue-
JIbI0 AHAIN3a ero MPUTOAHOCTH TSI TOCTPOEHHMS 1IEJIEBbIX CUCTEM,
npunoxenuit QNX Neutrino u npaiBepoB YCTPOICTB, B paMKax
TIepPCOHAILHOTO UCTIONb30BaHMsl 10Ma WM B opranusaunu. Ecim
OpraHu3aLusi IPUHMMAET PellieH’e O Hayale KOMMEPYECKOo# pas-
paGoOTKM M XOYEeT WMCIIOb30BaTh B HEll KOMIUIEKT paspaboTyuka
QNX Momentics, Heobxonumo MpuUoOpeTeHHe KOMMEPYECKOro
JUCTpUOYTHBA;

O g pa3paboTKK HOBBIX U MEpPEHOCA CYLUECTBYIOLINX MPUJIOXKEHU I
M OpaifBEpOB YCTPOWCTB C YCJIOBHUEM, YTO NAHHBIE MPUJIOKEHHS
W/Mnu ApaiBepbl YCTPOMCTB OymyT MO0 HUCMONB30OBATHCS MEPCO-
HaJIbHO, 60 GYIyT CHENaHbl JOCTYMHBIMM UL CBOOOJHOrO MC-
[IOJIb30BaHMsl U PacIpOCTPaHEHUs] BCEM OCTAJbHBIM I0JIb30BATE-
aSM  KomrutekTa paspaborynka QNX Momentics Ha mnpaBax
"OrkpoiToit  auuensun  QNX" (QNX Public License, cm.
http://licensing.qnx.com). [I1s nepeHoca NPUIOXKEHUH, MpeaHa-
3HAYEHHBIX TSI KOMMEPUYECKOro PacrlpocTpaHeHHs, HeoOXomnM
xommepueckuit auctpudyrns QNX Momentics;

O 119 WCMONB30BAHUS. KOMIIOHEHTOB cpeabl ucromHeHus QNX
B KAyecTBe KOHEYHOro IMOJb30BaTeNisd NMpH YCJIOBUM, YTO 3TO MC-
M0/1b30BaHUE SIBISIETCS] TEPCOHAIbHBIM, HE MPUHOCUT MPUOBUTH

I CMm. “luuensuonnoe coenaumenue QNX Software Systems Ltd. das QNX Momentics
NC” wuacme B, napacpagp B, nynkm h. TloaHas Bepcusl AOCTyMHa Mo aapecy
http://www.qnx.com/licensing/published/eula/nceula1_01.html U B aiine
nceulal_01.html B katanore NCEULA Ha COMpPOBOAUTEIbHOM IUCKE.
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WIM HATypalbHOW BBITOABI M HE WCIONb3YeTcsl B OU3HeC-
MPOLECCE NMPEATPUITUS WIM OpraHM3aLIUHU.

Bce OCTaIbHBIE  BAPUAHTBl  MCIOJb30BaHUs KomiUlekra QNX
Momentics cuurtatorcst kommepueckumu v TpeGYIOT HATUYUS KOMMep-
YecKoro guctpubyrusa.

Ecim BaM HeNOCTaTOMHO HEKOMMEPYECKOrO AUCTPUGYTHBA, YTOGHI
onpenenuts, noaxonut u QNX Momentics st Baumx xommepye-
CKMX IIPOEKTOB, TO BBl MOXETE MOAAThb 3asBKY Ha IOJy4eHHEe Oec-
mnaTHoi 30-1HEeBHOI MpoGHON BepcUM MPOMECCUOHANBHOIO AUCT-

pubyruBa QNX Momentics (QNX Momentics Professional Edition)
IUIsl BHYTPEHHErO TECTUPOBAHUS.

Oﬁpaso?aTenmme YYPeXIeHHsi MOTYT NMPUHSATh YyacTue B ob6pa3oBa-
TeNbHOW mnporpamme QNX, B pamkax KOTOpoil MpenocTasisieTcs

npogeccuoHanbHblt aucTpubyrns QNX Momentics wist 06pa3zosa-
TEJIbHBIX HYX]I.

3asBKy Ha yyacte B o6pa3oBaTesbHOI MPOrpaMMe WM Ha nonyye-
Hue 30-IHEeBHOI MpPOGHON Bepcuu NPogecCHOHATBHOTO IUCTPUOY-
™Ba QNX Momentics MOXHO mogath B OTAEN MPOAAX KOMIAHUU
SWD Software Ltd., oduumanbHOro AUCTPUOBIOTOPa KOMMAHHU
QNX Software Systems Ltd. B Poccuu, crpanax CHT u Bantuu:

SWD Software Ltd.

196135, Cankr-IlerepOypr, np. IOpus Tarapuna, 23
Ten.: (812) 102 08 33, 373 02 60

thaxkc: (812) 373 04 97

web: http://www.swd.ru

e-mail: sales@swd.ru
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