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advanced | TEXHONOTHH

PomaH Xumos

He3aMeTHbIN

CNYra

B npepbigylem Homepe Mbl paccMmaTtpuBany udev 1 TO, Kak OH pellaeT CBOKO
3ajja4y — MMEHOBaHWe YCTPOWCTB, OflHAKO B HAll IMHAMUYHBII BEK, KOraa
BCE JO/IXHO paboTaTb N0 MAaHOBEHMIO PYKM, 3TOFO ABHO HEAOCTATOYHO.

AmnmapaTypa JoJikHa paboTaTh U TIPU 9TOM HUKOTO HE YTPYXIaThb
CBOMMM HACTPOWKAMU, MIPUCTPOUKAMU U TIOJCTPONKAMU: BOTKHY-
sy USB-dnemr — BOT BaM comepkuMoe, ToACcoenuHWIM (poroar-
napat — BOT BaM CHUMKMU, MOJIKIIOUWIN MPUHTEP — OH YK€ JI0JI-
>KeH ObITb nocTyneH mjis neyatu B CUPS. st aToro Heo6xoammo
He4To OoJibliee, yeM udev, — HYXeH YCJIOBHBIN «KTO-TO», KTO CH-
et Obl M HaOJII0Aa 3a Hallleii arnapaTypoil He TOJIbKO Ha MpeaMeT
TIOSIBJICHMS/MICUE3HOBEHUSI, HO U CJIEAWII 3a €€ COCTOSTHUEM, TIpe-
TOCTAaBJIISLT ObI MH(MOPMAIIHUIO O KJIAacCaX YCTPOICTB B IOHSITHOM JIJIST
npuwioxeHuit Buge. UmenHo 3tuMm u 3anumaetrcs HAL.

| Yro Takoe HAL? |

HAL pacimmdpoBbsiBaeTcs kak Hardware Abstraction Layer, To ecTb
Mpocyoiika abCTpaKIMKU OT amnmapaTypbl. Kak BUAHO U3 Ha3BaHUS,
€ro OCHOBHOE JIeJIO — CBECTH TIOJTb30BaTeIbCKUE TIPUIIOKEHUS C
YCTpOMCTBaMU, KOTopble HaxomsTcs B cucreme. s atoro HAL
cobupaeT Maccy nHdopmaimu o6 ycrpoiictBax u3 hotplug, udey,
sysfS 1 cBoeli cCOOCTBEHHOM 0a3bl JAHHBIX 00 YCTPOMCTBaX, KOTO-
PYIO TIOJIb30BATEIb MOXET CAMOCTOSITETbHO U3MEHSITh.

Kaxk obcrosimu nena o ero nosieneHus? [punoxkeHust oopariia-
JIUCH K S/Ipy (Yauie BCEro MocpeicTBOM OMOJIMOTEK) HAMpPSIMYIO U
noJiyyaau uHdopMaluio o6 amnmaparype orryaa. OnHaKo SApo He
3HAET BCETo, a Jake KOraa 3HaeT, IPUMEHSIET YI00HbIe C TOYKHU 3pe-
HUs sapa abcTpakliMd — MMEHHO TaK Halla (oTokamepa MOXET
0Ka3aTbCsl BCETO JIMIIb eIl OJHUM OJIOYHBIM YCTPOMCTBOM B /dev,
MaJio 4YeM OTJIMNYAIOIIMMCS, HallpuMep, OT BUHUECTepa. A Belb 3TO
doTokamepa, 3T0O CHUMKH, pa3Be He ObLJIO ObI MPUSITHO YBUAETD 3a-
MyLIeHHBIM MeHekep (GoToanpbdoMa cpasdy mociie MOAKIIYSHUS
kamepbl? Elle pa3 BCMOMHUM TIpo udev — Terephb Halllk YCTPONCT-
Ba MOI'YT Ha3bIBaThCsl B /dev KaK YrOaHO, a MPUJIOXKEHUS JOJIKHbI
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MOHUMATh, YTO, Harpumep, /dev/my mega-printer Bce-Taku SIBJsI-
€TCSI IPUHTEPOM, ¥ Ha HEM MOXHO M HYXXHO TIeuaTaTh.

HAL pemaer sty mpoGieMmy BeaeHMEM 0a3bl JaHHBIX YCT-
POWCTB, TJie BCE OHU IMPEICTaBICHbI B BUIE OOBEKTOB, KaXI0MYy
M3 KOTOPBIX MPUCBOCH CBOW YHUKATbHBIN uaeHTHdGUKaTOp. st
JII000ro 00beKTa CYIIEeCTBYeT Ha0Op CBOMCTB B BUJE Iap «KJIIOY-
3HAYeHUE», ITU CBOMCTBA COOMPAIOTCS C pPa3IMYHBIX YPOBHEM
TPEACTAaBICHUS YyCTPOCTBA, HO BCE OHU MOTYT OBITh OAMHAKOBO
WHTEPECHBI I TpUiioXeHuii. IMeHHO 3T mapbl MOXHO TOM-
cMOTpeTh B MeHekepe ycTpolictB Fedora Core 3/4 (unu mpocto
BOCITOJIb30BaBIUIMCh KOMaHoi Ishal).

HaBepHoe, camblii MHTePECHBII 1JIs1 YCTPOMCTB KJIIOU — capa-
bilities, B KOTOpOM XpaHUTCSI HAOOpP KaueCTBEHHbBIX XapaKTEPUC-
THUK ycTpoiicTBa. Tak, HarmpuMep, y Bcex IpUHTEPOB B capabilities
o0s13aTesIbHO OyAeT 3amucaHo «printer», a y Bcex (poTokamep —
«camera». TeM cambIM nipusioxkeHus MoryT cipocutb HAL o Tom,
KaKue YCTpOMCTBA ONpeaeSeHHbIX KIacCOB (MHTEPECYIOLIMX MTPU-
JIOXEHUE) eCThb B CUCTEME M B KaKHe COOTBETCTBYMOIIME dailibl
/dev Hajo OUTH YeJIOM.

| NpuHuunbl paboTbl |

ITpu sTOM padoraer HAL Ha yauBieHue mpocTo: Ha CETOIHS OH pe-
TUCTPUPYET CKPUITHI-IIOMOIIHMKY B udev 1 hotplug, KoTopbie 1mo-
CTaBJISIIOT MHGpOPMALIMIO 00 U3MEHEHMSIX B arnaparype. XoTsl roTo-
BSITCS U3MEHEHMsI, KOTOPbIe He TOJBbKO CHENAlOT B3aMMOAEUCTBUE
0oJiee MpaBUIBLHBIM (YK€ He mpuaeTcs padoraTh ¢ hotplug, HAL Oy-
JIET TIPOCTO TTOXBATHIBATH BCIO MH(MDOPMAIINIO, KOTOPYIO YXe yCTiel
cobOpatb udev) 1 Gojiee ObBICTPBIM (IS Mepeaauyn UHGOPMaUU OT
udev K HAL OyayT MCIIOIb30BaThCsl COKETHI; TECThI ¢ udevstart rmoka-
3bIBAIOT, YTO BpeMsI 00paOOTKU MOXKET COKPATUTHLCS B JBa pasa).



Ho, xoHeuHo, ungopmauueii ot udev u hotplug HAL He orpa-
HUYMBAaETCs, MHa4Ye B yeM ObL1 Obl cMmbica! Bo-niepBoix, HAL ca-
MOCTOSITEJTbHO HCCJIeNyeT MOCTYIMHYI MHOOPMALMIO I HOBBIX
YCTPOMCTB B SysfS, UTO 3aMOTHSIET ellle cpa3y HECKOJIbKO CBOICTB,
MocJie Yero B JeJI0 BKJIIOYAeTCs MOUIHBII MeXxaHu3M (hailioB UH-
¢dopmaruu 06 ycrpoiictBax (fdi). [Tyrem comocraBiieHus yxke Mo-
JIyYEHHOH pa3HbIMM MYTSIMU MHGOPMAUU C OMMCAHHBIMU TaM
ycrpoiictBamu HAL MoxeT 106aBiisiTh HOBbIE CBOMCTBA: MMEHHO
TaK JUISl KapT-pUAEPOB OMPENeISIeTCs TUIT ITOJIePXKUBaeMbIX Kap-
TOYEK, a IS TUIEePOB 10 MOJEIN U3 nHpOopMauu B sysfs — maH-
HbIE 0 MoJiepXKuBaeMbIX (hopmaTax (aiios.

ITmoc k aTomy HAL MOKET BBITOJHATH aKTUBHOE UCCTIEIOBAaHKE.
YerpoiicTBa XpaHeHUsT TaHHbBIX, TAKUM 00pa3oM, MPOBEPSIIOTCS Ha
HaJIM4ue TUIIOB UMEIOLIUXCs (haiiIOBBIX CUCTEM, Belb 3Ty MHGMOP-
Malliio HUKaK He TIPEIOCTaBISICT AP0, aHAJJOTUIHO TUATHOCTUPY-
J0TCSI YCTPOICTBA BBOMIA, AUCKETHI M TIpoYast armaparypa.

Ho pgaxe 310 emie He Bce, HAL MoxXeT nMHaAMWUYECKM OTCIIEKM -
BaTh COCTOSTHHE YCTPOMCTB M UX CBOMCTBA, IUISI YeTO Y HETO NMe-
eTcsl MexaHu3M Bbi3oBa add-ons (100aBJIeHUI-BKIIOUEHHUI). DTO
MporpaMMbl, KOTOpble pabOTalT BeCh IMEPUOJ CYIIECTBOBAHUS
KaKoro-To THUITa YCTPONCTB B CUCTEME, COOTBETCTBEHHO, OHU 3a-
myckatorcs u3 HAL mipu moIKiIioueHUH IIEPBOTO YCTPOMCTBA CBO-
€ro TUIIa U 3aKPBIBAIOTCS MM Xe TI0CJIe YAaJIeHUST ITOCIeIHEeTO Mo~
JIOOHOTO YCTPOMCTBA U3 CUCTEMBI.

B nocraBky HAL Bxoaut Heckonbko BKatoueHuii: aist ACPI,
KapT-puaepoB, a Takxke Mbieii USB CSR. OHu npocTo BbINOJ-
HSTIOT aKTUBHBIN OTIPOC YCTPOMCTB U U3MEHSIIOT CBOMCTBA B CITy-
yae OOHOBJICHUST COCTOSTHUIA.

HMMeHHO TakuM 00pa3oM MBI MOKEM Y3HATh O MOSIBJICHUM Kap-
TOYKM B KapT-puiepe — caM OH 00 3TOM HHMYEro He cooOImaer
(KOHEYHO, 3aBUCHUT OT MOJEJM), aHAJJIOTUYHO BBIMOJHSIETCS MO-
HutopuHr napamerpos ACPI u apyrux. BaxHo, uto mo6oe npu-
JIOXXEHUe, 3ampalinBatoiiee nHbopmanuio y HAL, Bcerna momy-
YaeT TOYHbIC M aKTyaJbHbIC CBEICHMS.

| B3a|/|MOAeI7ICTBVIe C NPUNOKEHUAMHU
Cam HAL Huuero He HaBsI3bIBACT MOJIb30BATEIbCKUM ITPUIOXKEHU -
sIM, TO €CTh, KyJa YTO MOHTUPOBATh, KAK UTO OTOOpaxkaTb — 3TO HE
€ro JIeJ10, OH BCETO JIUIIb MIPEIOCTaBIsICT YIOOHYI0 B MCITOIh30Ba-
HUM 6a3y MaHHBIX ycTpoicTB. [loyib30BaTeIbCKUE MPUIIOKECHUS
MOTYT paboTaTh ¢ MexaHU3MOM BbI30BOB (callout) HAL, mist Toro
YTOOBI peain30BaTh HEOOXOAUMbIE NEUCTBUSI.

Ecnu BepHyTbhest K n3doutomy npumepy ¢ USB-duenn, To mocie
ero oOHapyXeHMsI HaM Obl XOTEJIO0Ch UMETh BO3MOXXHOCTb TpH-
MOHTHUPOBATh €T0, HE yIpaxHss MaJbYMKK HAaOOpPOM KOMaHI B
KOHCOJIM. YuuThIBasi HeHaBsizuuBocTb HAL, mist sT0il mpocToit
3a/1a4M YK€ €CThb J1Ba PEIICHUS.

OnHo u3 Hux npumeHsieTcs B Fedora Core u Ha3biBaeTcs fstab-
Sync — 3Ta INporpaMMa MpPOCTO 3aHOCUT HOBOE YCTPOWCTBO B
/etc/fstab, a manblne paboTa TPOUCXOAUT B CTAHIAPTHOM PEXUME.
Bropoe yxonut cBoumu KopHsmu B Debian u 30BeTcst pmount —
3TO MporpaMma, MO3BOJISIIOIIAs HEMMPUBUIETUPOBAHHBIM TT0JIb30-
BaTeJIsIM MOHTHPOBATh pa3leiibl, He olrcaHHble B fstab, pmount
ycTaHaBJIMBaeTcsl Kak OMHapHbIi suid. Tak 4To ¢ TOUKU 3peHUsT
0€30MacHOCTHU 3[1eCh MPUCYTCTBYET KaKasi-TO J0JISI pUCKA, XOTS Y

anbTepHaTuBa ycTtpoicTtBam /dev

TAaKOTO MOJX0/a eCTh YA00HOe MPEeuMYILEeCTBO, 3aKIioyaloleecs
B HaJWYUU YTWIATHI pmount HE TOJbKO AJsSI B3aUMOJAEICTBUS C
HAL; x ToMy Xe MOCTOSTHHO U3MeHSTh fstab Toxe HEeKpacuBo.

B m1060Mm cityuae, 31ech yxke eCThb U3 4ero BeIOpaTh, a BCe, UTO
Kacaercs BbI3bIBaeMbIX HAL mporpamMm, HaXOAUTCS B CIIEAYIOIINX
pasnenax: /etc/hal/device.d/ (moGaBneHue/ynajieHue yCTPOMCTB),
/etc/hal/ capability.d/ (1o6aBneHue/yaaieH1ue BO3MOXHOCTEM yc-
TpolicTB), /etc/hal/property.d/ (moGaBieHue/ynaneHue/u3MeHe-
HUE CBOWCTB YCTPOMCTB).

Ho stum ¢pynkumnonan HAL He orpaHWuYMBaeTcsl, OH MOXET
paboTaTh M aKTUBHBIM TUIOM, paccKa3biBasl O TTOSIBIICHUN/CUe3-
HOBEHHMM YCTPOWCTB BCEM MHTEPECYIONIMMCS TPUIOXECHUSIM de-
pe3 muHy D-BUS. Bripouem, 310 ObLIO Obl HE CIMILIKOM MHTE-
pecHo B cBeTe Haiuuus udev (HO CTOUT MOMHMUTh, UTO udev He
skcnopTupyeT nHdopmanuo Ha D-BUS, xors Tak 6bIO B paH-
HUX €T0 BepCUsIX), MOITOMY CaMO€ WHTEPECHOEe 3aKiTiovaeTcs B
TOM, YTO TOYHO TaKuUM Xe criocooom HAL MoxeT cooO1aTh rnpu-
JIOXKEHUSIM 00 U3MEHEHUSIX COCTOSTHUI YCTPOMCTB.

Kpome Toro, HAL noctynen u uyepe3 D-BUS mo amgpecy
/org/freedesktop/Hal/Manager, onucanue nmHTepdeiicoB BMecTe
¢ ucxogHnukamu HAL nHaxomutcst B doc/spec/hal-spec.html, Tam
Ke ecTh ipuMep Ha Python, ucnons3ytomuii 3ToT uHTEpdetic.

| Hosble BO3MOXHOCTU |

Bce 310 mo3BossieT AenaTh TO, YTO paHblIe Ka3ajloCch TPYIHO BbI-
TOJTHUMBIM, U 3TO JIETKO MPOYYBCTBOBATb, UCIIOb3Ys MOCIEAHUE
Bepcun GNOME — umeHHO 5Ta HACTONbHAS Cpefia CeTOMHST SIBHO
JIUIUPYET B OCBOEHUM Bcex mpesiecteir padorsl ¢ HAL. Ero wuc-
MOJIb3YIOT OUOIMOTEKA JIs1 TOCTYIa MPUJIOXKEHU I K (DaiiioBbIM CH-
cremaM GnomeVFS, uTo 1o3BoJisieT co3laBaTh KpaCUBbIM BUJ T10
aapecy «computer:///» (3aMeTbTe, YTO OTOOpaxkaeMble MKOHKHU TaM
YETKO COOTBETCTBYIOT TUITY HaKomuTest), aruieT NetworkManager,
KOTOPBIN caM pa3bupaeTcss B TOM, KaKOe CeTeBOe TOIKIIOUeHUE
HEOOXOIMMO UCTIONH30BaTh B KOHKPETHBIN MOMEHT BpeMeHM (BJa-
JIeJIbIIbI HOYTOYKOB OLIEHST ero ocodoeHHo), a Takke GNOME
Volume Manager, Mo3BoJISIIOIIMI 33jaBaThb HEOOXOIUMbIE AEHCT-
BUSI TIPU TIOSIBJIEHUU PA3HbIX TUTIOB HAKOTIUTENEH.

Brpouem, motuxousky HAL nponukaer u B KDE. [Toab3oBa-
tenu KDE 3.4.x, BO3MOXHO, yXe 3HAIOT IIpO HOBBIM ioslave
media:/, MpeaoCTaBISIONINI AOCTYN K YCTPOWCTBAM XpaHEHUs
NAHHBIX. AKTYaJbHOCTb CIIMCKA YCTPOMCTB M BO3MOXHOCTH WX
OecnpobJIeMHOTO MOHTUPOBaHUs obecrneunBaeTcss uMmeHHO HAL
(B cBsa3ke ¢ pmount uiau fstab-sync). Jlaxe cexuii K3b tenepb
OOHOBJISIET CITMCOK TOCTYITHBIX [IJI51 3AMMCHU YCTPOICTB, UCTIONb3Ys
nHGOopMaInio, moydeHHyo ot HAL.

Kcraru rosopsi, B Oynyiiem HAL, BO3MOXHO, BO3bMET Ha ce0s
dbyHKIIMIO BHIOOpAa M 3arpy3Ku JApaiiBEpOB YCTPOWCTB, a TaKXKe
CMOXET MpPeayNnpeaAnTh MOJb30BaTeNs] 00 OTCYTCTBUM TOTO WK
MHOTO JpaiiBepa B cucteme (a ecyiv mpoayMaTh JajJbHEHIIYIO NH-
Terpaluio ¢ MakeTHbIM MEHEIXXKEePOM Ha TMpeaIMeT YyCTaHOBKHU, Oy-
neT odyeHb KpacuBo). [Mostomy HAL Ha camom nene — TOJIBKO
muib Havano Hacrtosimero Plug&Play B8 GNU/Linux, mo mepe
aJanTali K HeMy pa3JIMYHBIX HACTOJBHBIX CPeJl U TMPYIIOKEHUIA
MBI YBUIUM €I1lle MHOTO MHTEPEeCHOTO, a armaparypa... IpocTo pa-
GoTaeT — pa3Be HYXHO YTO-TO emie? |
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