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CONSOLE

HA3BBAHUE console - TeKCTOBBIM TepMMHAJI U BUPTyaJIbHEE KOHCOJM
OMMMCAHMUE B Linux MOXeT OBTb JO MEeCTUOEeCATU TpexX BUPTYaJbHEX

KOHCOJIe) (CUMBOJIbHBIX YCTPOMCTB CO CTapliMM YMCJIOM, PaBHBM
4-M, ¥ MJIagmMM OT 1-0T0 OO 63-X), OOBUYHO yKa3hBaAEMBX Kak
/dev/ttyn ¢ 1 <= n <= 63. K KOHCOJNM MOXHO OOpPaTUTLCA C
nomoupo yxazaHus /dev/console (unu /dev/tty0), cuMBOIBHOTO
YCTpOMCTBa CO CTapumMMm UMCJIOM, PaBHEM 4-M, ¥ MJIanuuM,
paBHEM HyJo. Qaniel  ycrporcTe  /dev/* OOBUHO CO3OAnTCHI
ckpuntom MAKEDEV wmnu npm nomomm mknod(l), KOTOpHM wMeeT
npasa, paBHHe 0622, u BJIamesblla root.tty.

[loka He MnosaBMUJACb BepcuA fAOgpa non HoMepom 1.1.54, umcio
BUPTYAJILHEIX KOHCOJIeM OBUJIO BCTPOEHHBIM B SOpO (a MMEHHO, B
tty.h: #define NR CONSOLES 8) ¥ M3MEHAJIOCH PeIaKTUPOBaHMEM
u nepeKOMnMﬂﬂumeﬁT HauuHas ¢ Bepcum 1.1.54, BUPTYyaJibHEIE
KOHCOJIM CO3IAalTCsa IO Mepe HamoOHOCTHU.

OOBpIUHEIMM ~ crocofBaMmmM 3anycka [IpollecCa Ha KOHCOJIM SBJIAITCSA:
(a) BamaHve koMaHIe init(8), B inittab(5)) 1ong 3Banycka
getty (8); (6) Bampoc open(l) mms Banycka mOpolecca Ha
KOHCcOJM; (B) 3anyck X (OHa HaMmeT IepBYyl HEUCIOJb3yeMylo
KOHCOJIb ¥ OTOoOpasuT Ha HeM IaHHBeE) . (Taxxe B BaweMm
pacrnopsaxeHun mmeetrcs crapels doshell (8) .)

[lepekJoUueHre C OIOHOM KOHCOJIM Ha OPYyIyl OCyHWeCTBJsaeTcsa: (a)
HaxaTtueM Alt+Fn (mnm Ctrl+Alt+Fn) Ong [OepekJIoueHMs Ha
KOHCOJIb n miu AltGr+Fn: »TO coueTaHUe IepekJiouuT Bac Ha
KOHCOJIb n+tl2 [B maHHOM cJjaydae Alt m AltGr - JjieBad M Ipakasd

kjaBumy Alt cooTBeTCcTBeHHO]); (6) Haxartuem Alt+RightArrow
mnn Alt+LeftArrow OJsa NOOUEPEeOHOTO NEPEeKJIOYEHUS C OOHOMU
KOHCOJIM Ha JOpyTyo; (B) mnpm nomomm nporpammel chvt (1)
(koMOMHaALMM KJIABMII MOXHO OINpenelMTb BHOBb, CcM. load-
keys (1) ; omnmcaHHBIE BHIIEe COYETaHMS 3aIaHB 10 YMOJIUAHMUI) .

Komanzma deallocvt(1l) (B mpomyom disalloc) ocBoBOOUT
naMaThL, 3aHuMMaeMyn OydepamMy sKpaHa Tex KOHCOJIeM, KOTOPHE

YXe He VIMEeIT aCCOLMVMPOBAHHEIX C HMMM IIPOLIECCOB.

CBOJMCTBA KOHCOJIb MOXET paboTaTe B PAB3JIMUYHBEIX PeXMMax. BO3MOXHO, OHU

SAWIIEL

OyOyT OIMCAHE B CJjlelyllleyl BepCUM BTOI'O0 HOKyMeHTa. OOHUMM U3
CBOMCTB KOHCOJIM SABJIS€TCS BOBMOXHOCTL CO3IaBaTb TEPMMHAJIE
vt100. KoHCOJB MNPUMBOIMTCA B [EepBOHadYaJlbHOE COCTOSHHUE C
[IOMOWBI HANOMCaHMA »OBYX CUMBOJIOB : ESC u C. Bce
nocjenoBaTeJbHOCTM ONMCHBAaKTCA B console codes(4).
/dev/console

/dev/tty*

CM. TAKXE chvt(l), deallocvt(l), loadkeys(l), mknod(l), openvt(l),

console codes (4), console ioctl(4), tty(4), ttys (4),
charsets(7), getty(8), init(8), mapscrn(8), resizecons(8),
setfont (8)

Linux 1994-10-31 CONSOLE (4)
CONSOLE_CODES
HABBAHME console codes - ynpaenaaomue u ESC-mociaegoBaTelbHOCTH

KOHcOIM Linux

OIMMCAHUE KoHcoJsib Linux mMeeT Oosbmo¥ HaBGOpP CPencTB yIpPaBJIEHUS

TepMmuHanamMmu VT102 wu ECMA-48/ISO 6429/ANSI X3.64, a Takxe
HEKOTOPHM KOJIMUECTBOM UACTHHEIX I[IOCJIeNoBaTeJIbHOCTEN nsis
VB3MEeHEHUS LUBETOBOM TINaJIUTPH, pPaclopelejieHuy CUMBOJILHOT'O
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Habopa  T.nm. B Tabauuax, NOPMBEOEHHEIX HMWXe (BO BTOPOM
KOJIOHKE) , YKasbBBaeTCd MHeMOHMuYeckur konm ECMA-48 wmnm DEC
(ecim mnocjenHee IMNIPUIMCAHO K DEC) IOaHHOM GyHKLIUM .
locyenoBaTeJIbLHOCTM 0e3 MHEMOHMUECKOTO KOIa He MNPMHAIJIeXaT
HM kK ECMA-48, Hm x VT102.

[lepBEIM IPOLIECCOM, KOTOPBIM BHIIIOJIHAETCH rocre PaboTH
OBE[UHOT'O Ipollecca IO BHBOLNY MHbOOpMaAUMM M OTIPABKMY K
opariBepy IOTOKa CHMMBOJIOB KOHCOJM (O 1794 peasyibHOTO

BEIBOIA) , SABJISETCS IepeBON KONOB, MCIIOJb3YEMEIX NPU OOHUHOM
pa60Te, B KOQIOEBI, IIPVMMEHAEMEBIE IJIAd IIedYaTu.

Ecim koHcoJib paboTaeT B pexmme UTF-8, To Bxomsamme OamMTH
cHauvajla OpIraHu3ywnTcsa B 16-0MTOBOM YHMKOIE. B MHOM cCiydae
KaxOet OanuT npeobpas3yeTcsa COTJIaCHO TeKkylemn Tabnuue
pacnpemnesyieHMs, KOTopas NepPeBOIUT IaHHHE B YHUKOI. (CMmoTPHU
paznenn HABOPH CHUMBOJIOB Humxe) .

OOBIUHO 3HAYEHMUs YHMKOIa NpeobpasyloTcsa B MHOekC umpubra,

KOTOPHEM COXPaHAeTCsa B BUIOEONAMATM TakuM oOpas3oM, dYTO
CoOTBeTCTBRyIMM ITynd (ODHAPYXeHHH B BUIeo-II3Y) mnodarBjigeTCcs
Ha DKpaHe. BameTuM, uYTO paboTa C YHMKOOOM (M TeKyMMMU

anmnapaTHBEIMM CPeICTBaMM KOMIIBIOTEPOB) II03BOJISET OIHOBPEMEHHO
MCIOJIb30BATEL TOJIBKO 512 rimdos.
EcaM TekyWMM 3HAauUeHMEM YyHUKONA SABJILETCS YIIPpaBJISoUMi CUMBOJI
VZnpeZi ecnu B IOaHHBI MOMEHT obpabaTHBaeTCs
ESC-nmocnenoBaTeslbHOCTD, 3HaUeHMe OynmeTr obpabaTeHBaTHCA
ocofpM OOpasoOM. BmecTO TOTro, dWTOOBl 3HauUeHME IpeobpasoBalio
cebsas B wpudT M OoTOOPAsMIIOCH Kak Mm@, OHO OyIeT BHIIOJHATH
olpeneJieHHBEe IOEMCTBUA (HaIpuMep, NepenBUIaTh Kypcop) WiIn
BEBITIOJIHATH KakKue-HMOyIob opyrue byHxUUM yHOopaBJIEHU .
CMmoTpuTe Hmxe paszzesn YIIPABJIEHVE KOHCOJIBIO LINUX.
HexoppeKTHO CTPOTO 3amaBaThb nporpamMMaM yIpaBJIeHKE
TEPMMHAJIOM . Linux nonnepxmBaeT pabotry C Bazon
BO3MOXHOCTEY TepMMHAaJa . terminfo (5) . [IpennoumnTas HEe
BBOIOUTE yhOpabiugomye ESC-nocnemoBaTesIbHOCTM BPYYHYDL, BE,
HaBepHAKa, 3aX0oTUTE MCIIOJIBE30BATH OJ1da 3TOM pa@OTbI
oubnmoTeky mHboOpMauum o6 sKpaHe terminfo-aware miamM Opyrue
YTUIINTE, Takue, Kak: ncurses(3), tput(l) wm reset(l).
YIIPABJIEHME KOHCOJIBI0 LINUX

SToT paszmei ONMCHBAET BCe yIpaBJisouye CUMB OJIE n
ESC-nocnenoBaTeslbHOCTH, KOTOpPHE BLHITIOJIHAIOT  CIIeLMaJlbHEE
KOMaHIE (T.e., BCe, UTO OTJIMYAETCs OT IMPOCTOTO BHBOIA

CUMBOJIA B TeKyIlyl MOBUIMID Kypcopa) KOHcosau Linux.
Ynpaeasioumye CHMMBOJIB
CMMBOJI CcuMTaeTcsa yIopaBJdomMM, eciau (Do npeobpaszoBaHUA
coTJlacHO TabJjule NepeKOOMPOBKM) OH COOepXuT omouH u3 14-u
xkomor: 00 (NUL), 07 (BEL), 08 (BS), 09 (HT), Oa (LF), O0b
(vT), 0Oc (FF), 0d (CR), 0Oe (SO), 0Of (SI), 18 (CAN), 1la
(SUB) , 1b (ESC), 7f (DEL) . MOXHO YCTAQHOBUTE PEXUM
‘IIOKAaS3HEBATL YNPABJISLIME CUMBOJIE' (cM. HMXe), TIOIpPM DBTOM
cumBoJsier 07, 09, Ob, 18, la, 7f OymyT BHBOIMUTBLCS Ha DKpPaH
kak raudel. C ODpyTo¥ CTOPOHHE, B pexmMe UTF-8 Bce xomel ¢ 00
no 1f BoCHpMHMMAKTCA Kak YIPaBJAKIME CHUMBOJIE (HE3aBUCUMO
OT PpexmMma  [ODOKasHBaTh yhnpaBJgoumme CUMBOJIH") . Ecnn
BCTpedYaeTcsa yIpaBJISoLUM CMMBOJI, TO OH HEeMenOJIEHHO
yKasbsBaeTCsa, a B JaljibHeMIeM HMKAK He YUMTHBaeTCsH (maxe
ecnmu OH CTosAJl B cepemuHe ESC-nocijienoBaTesJIbHOCTM), U
yIOpaBJjdpoliasg I0CJIeIOBaTeJIbHOCTh MNPONOJIXAaeTCs CO Clenykllero
CUMBOJIA . OmHaxo, cuMmBoJyi ESC, HaumMHa©OUMY HOBYI YIPaBJISOIYIO
[IOCJIeNOBAaTEJIbLHOCTh, BO3MOXHO, OTMEHUT HEe3aKOHUEHHYIO
NPpenpoyllyld I[IOCJIEeOOBATEJIbLHOCTE, a xoMaHzmel CAN m SUB TOUYHO
3aKOHUAT YIPaBJIALIYID [NOCJIEeOOBATEJIbHOCTD . PacrnosHaBaeMBEMU
ynpasjigommMMy  CMMBOJIaMmM dBjdorcsa: BEL, BS, HT, LF, VT, FF,
CR, SO, ST, CAN, SUB, ESC, DEL, CSI. OHM BHIOJHAKT
CTaHOapTHBEE OJiS HUMX OeMCTBUA:
BEL (0x07, "~G) wmsmaeT 3BYKOBOM CHUI'HAJ;
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BS (0x08, 7H) yznandeT NOpenbOylMl CHMMBOJI (CMellaeTcs BJIEBO
Ha OIHY KOJIOHKY, HO He gjajee, YeM 3a HaudaJlo
CTPOKM) ;
HT (0x09, "I) nepememaeTcs Ha CJeIyOIYyKD MTO3ULMID Talyasaumm
WM B KOHEl CTPOKM, €eClIM OO DBTOTO He OBLIIO
YCTAaHOBJIEHO TO3ULUY Tabysaumm;
LF (0xO0A, ~J)y, VT (0x0B, “K) wm FF (0x0C, "L) =samawnoT
IepeBOl CTPOKMU;
CR (0x0D, ”"M) =amaeT HepeBOI KapPeTKMU;
SO (0x0E, ~N) npmMBOOIMT B HOe¥cTBMe Habop CHMMBOJIOB Gl, wu
ecin  LF/NL (pexmum HOBOM CTPOKM) BKJIOUEH, TO 3amaeT
[IepeBon KapeTKMU;
SI (0xO0F, 7~0) mpuBOOIMT B memcTBue Habop cumBosyioB GO;
CAN (0x18, ~X) n SUB (0x1A, ~Z) IIPEepPEBAT
ESC-nmocyenoBaTeJIbHOCTE ;
ESC (0x1B, " [) HaumumHaeT ESC-mocjemoBaTeJILHOCTL;
DEL (0x7F) wmMITHOpPUpPYyeTCs;
CSI (0x9B) »xBuUBajieHTHO ESC [.
ESC- , HO He CSI-mocnemoBaTeNbHOCTH
ESC c¢ RIS Cbpoc.
ESC D IND [lponyCk CTPOKM.
ESC E NEL HoBaa cTpoka.
ESC H HTS YCTAaHOBUTE MNO3ULMILD TabyJIdLUMy B TeKylel KOJIOHKE.
ESC M RI Bos3epaT CTPpOKM (OOPaTHHM MNPONYCK) .
ESC 2 DECID YacTtHOe omnpegneneHme DEC. Cucrema
BO3BpamaeT cTpoku ESC [ ? 6 c, npereHmysa Ha VT102.
ESC 7 DECSC COXpaHUTb TeKyllyld COCTOSHMEe (KOOpIMHATH Kypcopa,
aTpubyTH, HAOOPH CMMBOJIOB, ykaszaHHele GO0, Gl).
ESC 8 DECRC BoccTaHOBUTE IIOocJlenHee coxpaHeHHoe ESC 7 cocrTosHue.
ESC [ CSI Bron ynpapJisgolel NOCJIeOOBaATEJIbHOCTU
ESC % HauaTe nocyienoBaTeJIBHOCTE C BHIOOPOM Habopa CHMMBOJIOB
ESC % @ BHOpaTes o ymosyaHmio (ISO 646 / ISO 8859-1)
ESC % G BeOpaTrs UTF-8
ESC % 8 BeIOpaTe UTF-8 (ycTaperuee)
ESC # 8 DECALN SKPAHHE TeCT Ha BHpabBHMBaHMEe DEC: 3amnojiHAeT BKpaH
cuMBOJiIaMm E.
ESC ( HauaTpe nocyienoBaTeJIbHOCTL C BHIOOPOM Habopa CHMMBOJIOB
GO
ESC ( B BEHIOpPATL IO yMOJIUaHMK (pacnpeneneHme ISO 8859-1)
ESC ( O BHIOPATL I'paduueckoe pacnpeneseHue vt100
ESC (U BHIOpaTh null-pacnpenejieHue: Ccpal3y B CUMBOJIBHOE
n3y
ESC ( K BEIOPATE paclIpelesyleHMe II0JIb30BaTesid: 3arpyXxaeMoe
YTUINTOM mapscrn (8) .
ESC ) HauaTe nocyienoBaTeJIbHOCTL C BHIOOPOM Habopa CMBOJIOB
Gl
(Brymouas cumeoJil: B, 0, U, K,- kxak B IIpPUMEpe BHIE) .
ESC > DECPNM Jcnosb30BaTh IOOINOJIHUTEJIBHY KJIaBMATypy KaK LUMOpoOByw
ESC = DECPAM JIcrioJsib30BaTh HOONOJIHMTEJIbHYK KJIIaBMATYypPy Kak
YIIPaBJISILY 0
ESC ] 0OSsC (CoxpameHue "KOMaHI OIIEPAalLMOHHOM cuUCTeMH")
ESC ] P nrrggbb: yCTaHOBUTbL NAJUTPYy C apaMeTpaMy,
3adaHHEIMM B 7-U WecCTHaOlaTEePUUHLEIX pa3pgalax I1ocje
nocyiegHemP - (.
3nmece n saBasetrcsa usetroM 0-16, a rrggbb ykKasbBaeT
Ha MCIIOJIb30BAHME KPAaCHOTO/3ejleHOoTo/ToyfoTo LiBeTa
(0-255) .
ESC ] R: cOpoCUTb HalUTPy
ECMA-48 CSI-nocienoBaTeJIEHOCTU
CSI (mim ESC D] CONPOBOXIOAITCSA IIOCJIEeIOBaTEJIbHOCTHIO
IapaMeTpPoOB, SBJIAOIMXCH HOECATUUHBIMM HOMEepaMHM, pa3IdeJIeHHEMU
TOUKOM C 3alsaTou (campi  Ooypumii M3 HuMx — NPAR (16)).
"IlycTon" mnapaMeTrp (MaM OTCYTCTBME €eI'0) [IpMPaBHMBAETCSH
HYJIO. l[IocyienoBaTeJIbHOCTL IapaMeTpPpOB MOXET HadMHATbBCH
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1,1).

OOHMM 3HaAakoM Bolpoca. Tem He MeHee, nocje CSI [ (mum ESC
[ D] CUMTHBAETCHS EeIMHCTBEHHEM CHMMBOJI M OCTAaBIIAgCSa UYacCThb
II0CJIeIOBATEeJIbHOCTY UIHOPUPYETCSH. (CmBICTT ®»TOTO B TOM,
yTOOB MIHOPMPOBATHL OToOpaxaeMyld OQYHKUMOHAJIbBHYIO KJIABMINY) .
Pesynbrar 3anmaHusa CSI-nocjenmoBaTeJIbHOCTM OIpenejiseTcsa ee
KOHEUHBIM CMMBOJIOM.

3KpaHa) .

CTpOKE.

CTpOKeE.

M HVWKHUM DPSAOHL.

@ ICH BcraBuTe N OyCTEIX CHMMBOJIOB.

A CUU [lepeMecTUTE KypCOp BBepxX Ha N pAaAnos.

B CUD [lepeMecTUTE KypCOp BHM3 Ha N panos.

C CUF [lepeMeCcTUThs KypCOp BHOPaBO Ha N CTOJOLOB.

D CUB I[lepeMeCcTUTbL KypCOp BJEeBO Ha N CTOJOLOB.

E CNL [lepeMeCcTUTs KypcOp BHM3 Ha N psamos, B crojber #1.

F CPL [lepeMeCcTUTh KypcoOp BBepx Ha N psamo, B cToJsben #1.

G CHA [lepeMeCTUThE KYypCOP B yKAa3aHHBI CTOJIOEll TeKylero paAna.

H CUP [lepeMeCTUThE KYypCOP B yKa3aHHBM pAn M CcTojsbel (Hadajlo B

J ED "OumcTUTe" BKpaH (IO YyMOJIUAHMIO OT Kypcopa IO KOHLa
ESC [ 1 J: "oumcTuThr" oT Hauajia cTojsibla IO Kypcopa.
ESC [ 2 J: "oumcTuTh" BeCb DKpaH.

K EL "OumcTUTE" CTPOKY (IO YyMOJIUAHMIO OT Kypcopa IO €e KOHLA) .
ESC [ 1 K: "oumcTuTh" OT Hauajla CTPOKM IO Kypcopa.
ESC [ 2 K: "oumcTuUTb" BCIO CTPOKY.

L IL BcraBuTe N OyCTEHIX CTPOK.

M DL Yoamute N CTPOK.

P DCH YonanuTh (CO cMeleHreM B CTpoke) N CHMMBOJIOB B TeKylleM

X ECH "OuucTurer" (6e3 cmMmemeHMs B CcTpoke) N CMMBOJIOB B TeKylen

a HPR I[lepeMecTUTb KypCcoOp BIpaBo Ha N CcToOJOLOB.

c DA OrBerurs ESC [ ? 6 c: 4 gBugwocs VT102'.

d VPA [lepeMeCTUTbE KYypCOP B YyKAa3aHHBM pPAL TeKylero cTojubla.

e VPR [lepeMecTUTE KypCOp BHM3 Ha N panos.

f HVP [lepeMeCTUTbE KYypCOP B YyKAa3aHHBM pAn M CTOJOell.

g TBC Be3 napamMeTpoB: "ouMCTUTL" TeKyWyl NO3ULMIO TaOyJIaLUM.
ESC [ 3 g: ymanuTb BCe NO3UUMUM TabyJisaumm.

h SM PexyM YyCTaAHOBKM (CM. HUXE) .

1 RM PexuMm cOpoca (CM. HUXe) .

m SGR YcTaHOBKa aTpubyToB (CM. HMXe) .

n DSR OTueT O cTaTyce (CcM. HMUXe) .

a DECLL YCTaHOBUTE PeXMME pabOTEH MHAOMKATOPOB Ha KJaBuaType.
ESC [ 0 g: BHKJIOUMTBE BCE MHIMKATOPH
ESC [ 1 g: BxmouuTh MHIMKaATOP "Scroll Lock"
ESC [ 2 g: BKIOYUMTH MHIMKaTop "Num Lock"
ESC [ 3 g: BrmouMTh MHIMKaTOop "Caps Lock"

r DECSTBM YCTaHOBMUTBL OOJIaCTh MNPOKPYTKM; NapaMeTpaMy OyOyT BEPXHUM

S ? CoXpaHUTb MEeCTOIIOJIOXEHME Kypcopa.

u ? BoccTaHOBUTE MEeCTOIIOJIOXEHME Kypcopa.

) HPA [lepeMeCTUTb KYypCOP B yKaszsaHHBM CTOJOel TeKylero pana.

ECMA-48 YcTaHOBKa NapaMeTpoOB Ipadmkm

IUCIijiee

OUCIijiee

[HocnenmoeaTenbHOCTL ECMA-48 SGR ynpabigommx CuMBOJIOB ESC |

<parameters> m ycTaHaBJIMBaeT aTpuOyTH 3KpaHa. Heckomnbko
aTpubyTOB MOTYT OBTB 3aIaHb B ONHOM [NOCJIEeNOBaTEJIbHOCTU.

napam. pesyabTaT

0 cOpoCcuTb BCe aTpubyThl B MX 3HAUEHUS I10 YyMOJIUaAHMIO

1 YCTAaHOBUTHL XUPHBM WPUOT

2 YCTAaHOBUTL OoJjyiee ApKMM (MMUTMPOBaHHOE LIBETOM Ha L BETHOM

)

4 YCTaHOBUTE INOOUYEPKMBAHUE (I/IMI/ITI/IpOBaHHoe IIBEeTOM Ha L BETHOM
)

’
uBpeTa, MCIIOJIbB3YyeMbIe IIJId MMUTAaUUM 3aTeMHEeHMA WIIN

IIOOUYEPKMBAHMA, YCTaHaBJIMBAKTCHA

npm nomoumy ESC ]
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10

11
SKpPaHOM,

12
SKpPaHOM,

21
48)
22
24
25
27
30
31
32
33
34
35
36
37
38
39
YMOJITUAHUIO
40
41
42
43
44
45
46
47
49
ECMA-48
ESC

ESC

ESC

ECMA-48
ESC

ESC

He

BKJIIOUMTL MepliaHMe
BKJIOUMTL PEXMM MHBEPTUPOBAHHOT'O BUIEO

cOpoCKUTh BEIOpPpaHHOE pachnpenesieHue, ¢igaru ylpaBJIeHMS 3KPaHOM
U IEePpeKJIoUUThL MeTadsar
BEIOpaTh null-pacnpenelsieHre, YCTAHOBUTH (Jar ynpaBJIeHUS
cOpOCKUTE IepekyidarTenb MeTadpaara.

BEIOpaThk null-pacnpenesieHre, YCTAHOBUTH (QJar ynpaBJIeHUA

BKJIIOUMTH IepekJiouaTesib MeTadsara. llepexksoueHue MeTadsara
3alaeT I[epekJIoUueHre cTapuwero omura B OanTe
OO ero TpaHchopMaluMyM COIJIACHO TabJjulle paclhpenejieHUsd.

BKJIIOUMTE PEXUM HOpMaHbHOﬁ MHTEHCVMBHOCTU

BEIKJIIOUNTb
BEIKJIIOUMTB
BEIKJIIOUNMTBb
BEIKJIIOUMTDb
YCTAaHOBUTDb
YCTAaHOBUTDb
YCTAaHOBUTDb
YCTAaHOBUTDB
YCTAaHOBUTDb
YCTaHOBUTH
YCTAaHOBUTDB
YCTaHOBUTH

BKJIIOUVITL IIOOYEPKMBaAHUE,

BEIKJIIOUMTb

YCTAHOBUTDH
YCTAHOBUTDH
YCTaHOBUTH
YCTAHOBUTDH
YCTaHOBUTDH
YCTAHOBUTDH
YCTaHOBUTDH
YCTaHOBUTH
YCTaHOBUTDH

(HecoBMecTMMO C ECMA-

PEXMM HOPMaJlbHOM MHTEHCUBHOCTU
IoOUepKUBaHUE
MepLaHue
MHBEPTUPOBAHHOE BUIEO

YEepHE LBEeT CUMMBOJIOB

KPaCHEM LBEeT CUMBOJIOB

3eJIeHBM LBEeT CUMBOJIOB

KOPMUHEBHM LBET CHMBOJIOB

CUHMM LBET CHMBOJIOB

CUPEHEeBH LBET CHMBOJIOB

Toy©0M LIBET CUMBOJIOB

OeJiel LIBET CUMBOJIOB
YCTAaHOBUTL LIBET CUMMBOJIOB IIO yMOJIUaHMIO
NoOOUepKMBAHME, YCTAHOBUTH LIBET CHMMBOJIOB IO
YepHHM LBeT QOoHa
KpacHEM LUBeT QoHa
3eJIeHBl LBeT QoHa
KOPMUHEBHM LBeT GoHa
CuHUM UBeT QOoHa
CUPEHEBHM LBeT (QOHAa
Tonybom uBeT QoHa
Benbt LBET QOHAa
uBeT GoHa IO yMOJIUAHUIO

[lepexkoueHne PexXuMOB

[

[

[

3 h
DE

CCRM

(rmo

YMOJIUaHMIO BBIKJIIOUEHO) : I[TokaseBaThH

yhnpapjidomye CYMBOJIBL.

4 h
DE

CIM

(mo yMoJIuaHMIO

BI:;IKJ'IIOT-:IGHO) H YCTaHOBUTH pPexrM

BCTaBKM/3aMeHH.

20
LF

BEIBOIOMTL koI CR Mmocjie KOIOB:

h

/NL (rmo

BEIKJIIOUEHO) : ABTOMaATUUECKU
LF, VT mnm FF.

YMOJIYaHUIO

KoMaHns cooBumeHust crarTyca

[

[

5n
Co

6 n
Co
ES

obueHue

obmeHue o
cly =

Kypcopa.
DEC-nocnemoBaTeNILHOCTU

onm

CaHEI B

IIoCJIeIOBaTEeJIbHOCTU

ESC

[

o
apjasgeTcsa ESC

cTaTyce YyCTpOMCTBa (DSR) : OTBeTOM

[ 0O n (TepMuHaN B HOpAIKE) .

(CPR) : OTBEeTOM aBJISETCH
ABJISIOTCH KOOPIMHATaMU

IO3ULMM Kypcopa
x R, roe x,y

vyacTHOTO pexmma (DECSET/DECRST)
ECMA-48. Iajee OynyT IIePEeUMCIIEeHE
YCTAQHOBKM PEXMMOB; B IMOCJEIOBATEJILHOCTU

oisa copoca PEexMMOB MOCJeIHMM 3HakK h' samMeHgeTcs Ha 1'.
?2 1h
DECCKM (Mo yMoOJIUaHMI BHIKJIOUEHO) : ECiM BKJIUEHO, TO
KJIaBMIIM Kypcopa BBOAIT CUITHAJ, HauuHabmmyca ¢ ESC

O,

a He c ES

C

[.
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ESC [ ? 3 h

DECCOLM (mo yMOJIUaHMIO BHKJIoOUeHO = 80 cToJOLOB) :
PeXyM MepekJIoUeHUs KoJMuecTBa cCcTonbuoB Ha 80 wam
132. B MCXOOHHIX BEpPCUAX IOparBepa 3alaHo, UYTO OIOHOM
3TOM KOMAaHIb HEeOOCTaTOUHO; HEKOTOPHE
IOJIb30BaTEJIb CKME YTUIIUTEHL, VICIIOJIb 3y0OMeE
HEeCTaHIapTHLHE pPexXwyMme, Takue, Kak resizecons(8),
IOJIKHEL MEHSATH PETUCTPEH HACTPOMKU KOHCOJIbHOM
BUIOEOKAPTH .
ESC [ 2 5 h
DECSCNM (rmo YMOJIYaHUIO BEIKJIIOUEHO) BKJIIIOUMTH

VHBEPTUPOBAHHEM BUIEOPEXMM.

ESC [ ? 6 h
DECOM (mo yMOJIUAHMIO BHIKJIIOUEHO) : ECJM BKJIIOUEHO, TO
KOOPIOMHATE Kypcopa paccMaTpuBalnTCHd OTHOCUTEJILHO
BEPXHETIO JIEBOTO yIJla B 00JIaCTM NPOKPYTKMU.

ESC [ 2 7h
DECAWM (mo yMOJIUaHMI BKJIOUEHO) : BKJIOUMTE pPexXum
aBToONlepeHoca. B sToM pexuMme Trpadmueckumt CHUMBOJI,
BRBOOAmMIMICA 1ocyie cToyibua #80 (myim #132, ecsmu DEC-

COLM BKJIOUEHO), IEPEeHOCUTCS B HAadaJio CcJenyoilen
CTPOKM.

ESC [ ? 8 h
DECARM (mo yMOJIUAHMIO BKJIOUEHO) : BxuooumThe  pexmm
aBTOIIOBTOPA CUMBOJIOB npu HaxaTumu KJIa BUIIU
KJIaBMAaTYPEHL.

ESC [ 2 9 h
X10 OTueT o) COCTOSHUU MBI (mo  yMOJTUAHMIO
BBIKJIOUEHO) : YCTAHOBMTL pPeXuM oTdueTa O COCTOSHUU

MBI, PaBHBEIM €OMHMIE MM HYJIIO (cBpoc), CM. HUXEe.
ESC [ ?2 25 h

DECCM (mo yMoJuaHMIO BKJIOUeHO) : CmejlaTb KypCcop
BUIVMEIM .

ESC [ 2 1000 h
X1l OtTueT o) COCTOSHUU MBI (rmo YMOJIUaHUIO
BbIKHIOT{eHO) : YCTaHOBUTDL pe)KI/IM oTueTa O COCTOAHUM

MBIV, PABHBEIM 2-M MM HYJIO (cOpoc), CM. HMXe.
YacTHEE nociuegmoBaTenbHoCcTM CSI koHcomm Linux
Crnenywomye MOCJIeIOBATEJILHOCTHM He 4aBJSTCca Hu ECMA-48-, HU

VT102-nnocyienOBaATEJILHOCTSAMMA . OHM gaBjsapTca "ponHeMM" OJida
opareBepa koHcomu Linux. IBera B mnapamMeTrpax SGR: 0
UYEepPHHN, 1 = KpacHel, 2 = B3eJIeHHM, 3 = KOPUUHEBHM, 4 =
cuHuM, 5 = cupeHeBBN, 6 = TOJIyOOM, 7 = OeJsnH.
ESC [ 1 ; n ] YCTaHOBUTE LBET N KaK LBET NOOYEPKMBaAHUA
ESC [ 2 ; n ] YCTaHOBUTE LIBET N KakK LBET BaTEeMHEHUS
ESC [ 8 ] YCTaHOBUTE TeKyWlyl apy LBeTOB aTpubyTaMu IO
YMOJITUAHUIO .
ESC [ 9 ; n ] YCTaHOBUTE Hadajo "oumcTkM'" BKpaHa dYepes N MUHYT.
ESC [ 10 ; n ] YCTaHOBUTHL UYACTOTY 3BYKOBOI'O CMTHajla (B TIeplax) .
ESC [ 11 ; n ] YCTaHOBUTE IOJIMTEJILHOCTBL 3BYKOBOI'O CMI'HAaJla B
( MMIIIMCeKyHIOax) .
ESC [ 12 ; n ] [lepeMeCcTUTh yKAa3aHHYK KOHCOJIb BIepely OCTAaJIbHEIX.
ESC [ 13 ] BoccTaHOBUTE 3KpaH nocyse "oumcTku'".
ESC [ 14 ; n ] YcTaHoBUTE VESA-MHTepBaJl OTKJIOUEeHMS (B MMHYTAaXx) .

HAEOPH CHMBOJIOB
Apnpo pacnojsaraeT uHbpopmMaumen o 4-x TuUNax nepeponma OaMTOB B

CVIMBOJIBL KOHCOJIMN SKpPaHa. Sy UeTepe Ta6J'H/ILU:I ABJIAIOTCHA
TpaHchopMupylommMm: a) Latinl -> PC, b) rpadmka VT1I00 ->
PC, c) PC -> PC, d) omnpemessgeTcs II0JIb30BaTEJIEM. B cucreme

BoOOIe cymecTByeT IBa Habopa CHMMBOJIOB, Ha3wBaeMmex GO m G1,
M OIVMH M3 HUX 4ABJId€TCHd TeKYyllMM HaGOpOM CHUCTEMEBL (MeHaqaano

370 GO). BBom "N sBacramjysgeT Habop Gl cTaTb TeKymuM, ~0
nejlaeT TekyummM Habop GO. IlepemenHble GO m Gl ykas3bBaOT Ha
TaOIMLIEL CYMBOJIOB u MOTYT MEHSAThCSH IOoJIb30BaTEJIEM.
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PAEOTA

V3HaA4YaJIbHO OHU YyKas3LEBaloT Ha TabJIMLE a) n b)
COOTBETCTBEHHO. IlocnemoBarenbHocT ESC ( B m ESC ( 0 m
ESC ( U wm ESC ( K zacraBuasawoTrT GO ccoulaTbCsa Ha TaOJIMLE
nepesona a), b), c) u d) COOTBETCTBEHHO.
[locnemoBaTenbHocTt ESC ) B m ESC ) 0 m ESC ) U m ESC ) K
3acTaByagaT Gl cceulaTbca Ha Tabauubl IepeBoma a), b), c) u
d) COOTBETCTBEHHO. locnenoBaTesbHOCTE ESC ¢ OpMBOIUT K
cbpocy TepMMHAJa, TO €CThb K TOMy, uUTO BaM HeoOXOIMMO IIPHU
Hanmuuy "mycopa'" Ha sKpaHe. PexomeHmauus, yKasaHHasa IOCJe
"echo "V~0", Tompko cpmesyaeT GO TexkymmMm Habopow, HO HeT
HMKAaKOM TrapaHTum, uTo GO OymeT ykas3eBaTh Ha Tabamuy a). B
HEKOTOPHEIX BEepCUSX eCcTb nporpamma reset(l), koTopas Bcero
JIMIIb  BEIIOJIHAEeT KoMaHmy "echo ~[c". Ecau sinemeHT terminfo
ABJIAeTCHA HpaBMHbHHM 0J1da KOHCOJIMN (M COHerMT 2JIEeMEHT
rsl=\Ec), To "tput reset" Takxe OyHeT BHIIOJHATL OIEPALINN.
OnpenejyieHHass IOJIb30BaTejsieM Tabjulla paclpelelieHMsS MOXET

OBITb YCTaHOBJIEHA c nomombi mapscrn(8). Pe3yJibTaToOM
pacnpemneyieHnda OymeT TO, UTO NPM YKa3aHUM CUMBOJIA C B
BMUIEONaMATb OyIeT OTIpaBJIEH CUMMBOJ S = map[c] . IlobuTHOe

n3o0bpaxeHre, COOTBETCTBylee s, umerca B I[I3Y CHMMBOJOB U
MoxeT MeHAThbCca npu nomoun setfont(8).

C MBIIEI

Cucrema OJida OTCJIEXVMBAHMA paGOTH MBIV IIpenrnojiaraeT BbIOA4dy
xterm-coBMeCTHUMBEIX CUTHAJIOB O CTaTyce MbIIM. Tak KakK OpaMBep
KOHCOJIM He paclOo3HaeT TaKoI'0 YyCTPOMCTBA, KaK Mbllb (MM ee
THa), TO DOTU CUTHAJE OTINPAaBJILITCA BO BXOOHOM IIOTOK
KOHCOJIU, TOJILKO KOI'Ia IpauBep BUPTYaJIbHOT'O TepMMHala
nojyuaeT curHajsa ioctl o6 OOHOBJIEHMM CTaTyCa MblKM. OTU
curHaJitl ioctls OOJIXHEL TI'€HEepUPOBATLCH I10JIb30BATEJIbCKUMU
IPUJIOKEHUAMY, NOOIEepXMBALIMMM pa®oTy C MBIILI (TakuMmM, Kak
OEMOH gpm(8)) . [lapaMeTpOM I1Jis BCeX COBIaHHHX Xxterm
ESC-nocyenoBaTeIbHOCTEN (CUMTHaJIOB O I[epeMelleHUn MBI )
OyOeT OIMH CHMMBOJI, KOI KOTOpOoIro pakBeH valuet040. Hanpumep,
1" coorBeTcTByeT emmuHuMie. CuCcTeMa KOOPIMHAT BOKpaHa IIpu
oTCJIeXUBaHUM paboTH MbBIM Oa3MpoBaHa Ha 3Hake eIMHMIEB. B
pexuMe coBMecTuMocTu c X10 npwm HaxXaTuUm Ha KHOTIIKM
noceialorcsa ESC-mociemoBaTesIbHOCTM, B KOTOPHIX KOIMPYETCS U
COCTOSHME MHIM, ¥ MHOOpMaUMsa O HaxXaToM KHOIKe. PexuMm
3anyckaeTrcsa npu Bemaue ESC [ ? 9 h u BHKJIOUaAETCS IOpPU
Beimaue ESC [ ? 9 1. IlpM HaxaTMM Ha KHOIKY Xterm I[OCHJIaeT
ESC [ M bxy (6 cuMBOJIOB), I'le b — 3TO KHONKa-1l, a X U y
PaBHH KOOpPOMHATaAM X UM Yy IIPM HaXaTUM Ha BTy KHOIKY. Clife)
TakKye Xe KOOH, KakKye I'eHepUPYT M BHEIOAKT SIpO CUCTEMH. B
OOBIUHOM PEexmMme OTCJIeXVBAHUSI MBI (KOTOPEIL He OBLIT
peann3oBaH B Linux 2.0.24) ESC-nocsienoBaTesIbHOCTHU
IIOCEJIAITCSA NPYM HaXaTuX UM OPM OTIYCKAHMM KHOIIKM  MBIINA.
Taxkxe 1ochBUlaeTcsa MHbopMaumsa O MooubdMkKaTope. 3amnyckaeTcs

pexuMm npm Beimaue ESC [ ? 1000 h m BuHkJoUaeTcsa OpM BbBOaue
ESC [ 1000 1. Ipy HaXaTUM W OTNYCKAHUM KHOIMKMU Xterm
BeimaeT ESC [ M bxy. JBa HWXHMX OuTa b comepxaT MHOOPMALIMIO
o kHonkax: 0=MBl =HaxaTa, 1=MB2 HaxaTa, 2=MB3 HaxaTa,
3=ornymeHa. Crapume OMTH comepxaT MHbOpMALMIO O TOM, KaKMue
MOOMOMKATOPE OBUIM BHIKJIIOUEHB KOT'Ia KHOIIKA OblJIa HaxaTa. JTa
nHbopMallMsa CKJaIgwBaeTcsa npm Haxatum: 4=Shift, 8=Meta,
l6=Control. Eme pas3: Xx M y 4ABJIAOTCA KOOPAMHATAMM X U Y
MBIV OPpM OOpaboTke CcoOOplTMA. KoopOmHATET BEPXHETO JIEBOTO

yIJla paccMaTpueaknTcsa kak (1,1).

CPABHEHME C OPYI'MMM TEPMMHAJIAMU

MHOXeCTBO OPYyTUX TUIIOB TEPMMHAJIOB ONMCaHB Hamnomoodue
KOHcosM Linux (kak VT100-coBmecTumele') . Jajyiee MBI OOCYyIUM
paszauuysa  MexnOy Linux- KOHCOJIbI M OBYMS OPYTMUMM BaXHEMIVMM
Tunamu, DEC VT102 m xterm(l).

O6pa6oTka ynpaBAAKIMX CHUMBOJIOB

Tun vtl02 Taxkxe pacnosHaeT Ccllefgyolye yIPapJIgole CUMBOJIH:
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3anylleHo OOpaTHOe OTBETHOEe COOOleHUue;
NPOOOJIKEHHAadA Iepenada;

NUL (0x00) Obl NPOMTHOPMUPOBAH;
ENQ (0x05)

DC1 (O0x11, ~Q, XON)

DC3 (0x13, *S, XOFF)

yKasbBaeT,
UTHOPMPOBATL M OCTaHAaBJIMBATH

uro vtl00 HeoBxomumo
nepenady BCex KOIOB 3a

uckjwoueHmeM XOFF m XON

VT100-nono6Has DC1/DC3
opavBepoM tty.

IporpaMmMa xterm (B
crenypouye cuMBoJiel: BEL, BS,
ESC.

ESC-nocnemgoBaTeNILHOCTH
VT100-nnocnenoBaTesIbHOCTHU
koHcosaMum Linux:

obpaboTka

pexumMe vt100)

MOXeT OHTb 3anymeHa

pacrnosHaeT ynpaBJdiomne

HT, LF, VT, FF, CR, SO, SI,

KOHCOJINM, HEe realim30BaHHEIE B

ESC N 552 Coeur Ha 2. (BeiOpaTb HabOpP CUMMBOJIOB G2 TOJIBKO IJIS
cllenywomero
CMMBOJIA . )
ESC O SS3 CoBur Ha 3. (BubpaTb Habop CMMBOJIOB G3 TOJIBKO IJiA
crlenywomero
CMMBOJIA . )
ESC P DCS CTpoka yHnpaBJIeHMSA YyCTPOMCTBOM (3akaHumMpBaeTCd Ha ESC
\)
ESC X SOS Hauamso cTpoku.
ESC © PM JacTHOe coobmeHue (3akaHumBaeTcsa Ha ESC \)
ESC \ ST Bapepumaboumii 0 CTPOKMU
ESC * OnpenenuTb HaboOp CUMBOJIOB G2
ESC + ... Onpenenuts Habop CUMBOJIOB G3
llporpamMa xterm (B pexuMe vtl00) pacnosxHaer: ESC ¢, ESC #
8, ESC >, ESC =, ESC D, ESC E, ESC H, ESC M, ESC N, ESC O,
ESC P ESC ESC 7Z (oHO BHOaeT mnocjemoBaTesibHoCcTU ESC [
? 1 ; 2 ¢ oTBeT: S geBagiock vt100 ¢ yJIyUlle HHBEIMU
BMuOeomnapaMeTrpamMm') m ESC » ESC ¢ TeMmmM Xe SBHaUYeHMAMHU,
KakKMe YKAa3aHB BLIIE. MpuHumanTca: ESC (, ESC ), ESC *,
ESC +,- comporoxmaemele 0, A, B 1njisg choeumMajdbHBX CHMBOJIOB
DEC u pexmMa pucoBaHusa JauHMM, UK m USASCII COOTBETCTBEHHO.
IpuHuMaoTca ESC ] misg yCTaHOBKM paboOTH TakMxX PeCcypcoB,
KaK:
ESC ] 0 ; txt BEL YCTaAaHOBUTHL UMMS MKOHKM UM 3ar'OJIOBOK OKHAa B
pexumMme txt.
ESC ] 1 ; txt BEL YCTaHOBUTb MMS MKOHKM B pexume txt.
ESC ] 2 ; txt BEL YCTaHOBUTH 3ar'OJIOBOK OKHa B pexmMme txt.
ESC ] 4 6 ; name BEL CMeHUTb Ganj JIOTOB Ha name (OOBUHO
OTKJIIOUEHO
napamMeTpaMy KOMIIMJIALUIN)
ESC ] 5 0 ; fn BEL YcraHoBuTe mpudTt fn.
PacrnosHaoTca CcJenyouyue IIapaMeTphl C HEeCKOJIbKO M3MEHEHHEM
SHAUeHMEeM:
ESC 7 DECSC CoxXxpaHUTb KYypCOp
ESC 8 DECRC BoccTaHOBUTE KypCOp
Takxe paclo3HaeTCcd
ESC F Kypcop B HWXHMUM JIE€BHM yT'OJI
3KpaHa (ecyu pas3peleHo
pecypcoMm hpLowerleftBugCompat)
ESC 1 BroxupoBaHue namaTru (mnas HP-
TEepMMHAJIOB) .
BOKMpyeT I[IaMATb BHIIE
Kypcopa.
ESC m PasbJjiokMpoBaHMe namMaTu (oss
HP-TepMMHAJIOB) .
ESC n LS2 Bron Habopa cuMBOJIOB G2.
ESC o LS3 Beon Hatopa cuMBOJIOB G3.
ESC | LS3R Bron Habopa cuMBOJIOB G3 B
kadecTee GR.
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He mmMeeT BUOMMOTO 3dbekTa B
Xterm.
ESC } LS2R Beon Habopa cuMBOJIOB G2 B
xauecTee GR.
He mmeeT BUIMMOTO sddexTa B
xterm.
ESC ~ LS1R BBon Habopa cuMBOJIOB Gl B
kauecTee GR.
He mMeeT BUOmMMoOTo s>ddbekTa B
xterm.
He pacnosxnaercsa ESC %
CSI-nocnenoBaTeNbLHOCTH
MporpaMMa xterm (mo maHHEM XFree86 3.1.2G) He pacrno3HaeT

MeplLaHve wWiIM pexmuM HeBuamMmocTyM SGRs. Bepcum X11R6 He
pacrnosHawT LIBEeTOyCTaHOBKM SGR. Bce opyrue ECMA-48
CSI-nocnenoBaTeJLHOCTHU, pacrosHaBaeMee Linux, TakKxe
pacrnos3HawnTca xterm ¥ HaobOpoT. Ilporpamma xterm Oyner

pacrnosHaBaTb BCe IOCJeOOBATEeJIbHOCTM YacTHOTO pexmMma DEC,
[IepeuNCJIeHHEEe BHIIe, HO He OyIoyT paclo3HaBaTb HM OOHY U3
IIoCJIeDOBaTEeJIbHOCTEN YacTHOTO pexuMa B Linux. IOosa
0OCYyXIEeHMA [OCJIeNOoBaTeJIbHOCTENM YaCTHOTO pexuMma nOjisd xterm
obpaTuTech K IOOokyMeHTy XtermControlSequences, CO3OaHHOI'O
Edward Moy " Stephen Gildea " CONPOBOXOAaEMOT'O
oucTtpudyTtueoM X Window System.
HAUIEHHEE OIMBKA

B BepCUMU 2.0.23 Habop CSI «gBJIAeTCA HENPAaBUJIBHEM U
HeIOeMCTBEHHHM, NUL He UTHOPpUPYyeTCH BHYTPU
ESC-nocynenoBaTeJIbHOCTEN.
CM. TAKXE console(4), console ioctl(4), charsets(7)
Linux October 31, 1996 CONSOLE_CODES (4)
CONSOLE TIOCTLS
HABBAHUE console ioctl - ioctl 1nOJis KOHCOJIBHHIX TEepMMHAJIOB U

BUPTYAJIBHBEIX KOHCOJIEM
ONUCAHME BHMMAHME: Bm mMcnoib3yeTe 3Ty MHbOopMaumio Ha CBOM CTpax M

PUCK. BHMMAHUE: ioctl - HeomnmcaHHie paHee BOBMOXHOCTHU
Linux, MBMEeHSIIOTCS 6es NpenynpexmneHns . MonesBynTeChH
byuxkumsaMn POSIX. HonmepxmpaTCcsa Linux—-OpMEeHTUPOBAHHLE
3anpoce  ioctl() . Kaxmei 3amnpoc OonpenesiseTcs TPETbHUM
apryMeHTOM, Jajlee MMeHyeMbBIM argp.

KDGETLED

[IoNyYNTL COCTOSHME MHAOMKATOPOB. argp ykKas3HBaeT Ha
onmHHOe uejsioe (long int) . Mmammme Tpm ©Oura *argp

YCTaHaBJIMBAT COCTOSHME VHOVKATOPOB CJle oyomyM
obpasoM:
LED _CAP 0x04 MHIOIMKaTOp caps lock
LEC_NUM 0x02 uHaukaTop num lock
LED_SCR 0x01 uHomkaTop scroll lock
KDSETLED
YcraHaBIMBaeT COCTOSHUE VHOVKATOPOB . CocTosHUe
VMHOVUKATOPOB YCTaHAaBJMBAETCS B COOTBETCTBMM C TPEMH
milagmmMmy  OuTamMm  argp. OOHAKO, eciu YCTaHOBJIEH
cTapumy OMT, MHOMKATOPHEL BO3BPAWIAITCSA B MCXOIOHOE
cocTogHMe: oTobpaxanT cTaTyc OyHKLUMM KJlaBMAaTYPH

caps lock, num lock m scroll lock.

IOo mnogaejyeHuda aipa 1.1.54 MHIMKATOPHE COCTOAHMSA OTPaXaju
TOJILKO COCTOsAHMe (QJaroB KJIaBMaTypPhl, KOTOPHEE TaKxXe MOIJIU
OuTh M3MeHeHn KDGETLED/KDSETLED. Ilocjyie nosBjenus 1.1.54
OHM MOTJIM OTOOpaxaThb YyXe MNPOM3BOJIBHYI MHbOOpMALMIO, HO IO
YMOJIUaHMIO [OKa3z3bBadM (QJjarm kjaaBuaTypbl. ONMCAHHBE HMWXE IBa
3anpoca ioctl VCIIOJIb3YITCS oJis mocTyna K brnaram
KJIaBMATYPHL.

KDGKBLED
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CumMTEIBAET brrarn kJIaBMATYPHL: CapsLock, NumLock,

Scrolllock (He MHIMKaTOPH) . argp ykKas3bpBaeT Ha
CUMBOJI (char), KOTOPHEM IIOJIydaeT COCTOSHMSA (QJaros.
Mnanumve Tpu OuTa (Mmacka 0x7) IOJIyyanT TeKylee

cocTogHMe (QJlaros, crenyiomme Tpu Oura (Macka 0x70)
IPMCBAUBAKT YCTaHABJMBAeMOe COCTosHMe djgaram 1o

YMOJIUAHUIO . (Co BpeMeHM nogmJieHusa gzmpa 1.1.54).
KDSKBLED

YcraHnaBauBaeT o¢uarm xjaBmatTypre: CapsLock, NumLock,

ScrollLock (e VHIOVKATOPHI) . argp COLOEPXUT

TpebyeMele cocToaHMsa Qiaaros. Tpyn wMiagumx OuTa

(Macka 0x7) comepxuT cocTOosSHMS GJjaror, clenywomme
Tpu ©Oura (Macka 0x70) comepxaT coCTOsSHMA GJIATOB IO

ymosiuaHuio. (Co BpeMeHM noaBJieHMA Anpa 1.1.54).
KDGKBTYPE
CumMTEIBAET TUII KJIaBMaTypbl. Bo3BpamaeTcsa 3Ha4YeHUE,
paeHoe KB 101, ompepmeneno xax 0x02.
KDADDIO

JobaBnsgeT mnopT BBoma/BmBoma (I/0) Kak OOMYCTUMEIA.
OKBMBAJIEHTHO BH3OBY ioperm(arg,l,1).

KDDELIO
Yoanser nopT BBoma/BeBoma (I/0) kKak HEeOONYCTUMEIA.
OKBMBAJIEHTHO BHE3OBY ioperm(arg,1,0).

KDENABIO

PaspemaeT BBOI/BHBOI Ha BUICOKAPTY. DKBUBAJIEHTHO
BHIBOBY ioperm(0x3b4, 0x3df-0x3b4+1, 1).
KDDISABIO
BamnpemaeT BBOI/BHIBOI Ha BUINEOKAPTY. OKBUBAJIEHTHO
BEIZOBY ioperm(0x3b4, 0x3df-0x3b4+1, 0).
KDSETMODE
YCTaHOBUTH TEeKCTOBBI/ Ipaduue CKuUit PEXUM . argp
COOEPXUT ONHO M3 OBYX BHAUYEHUN:
KD TEXT 0x00
KD GRAPHICS 0x01
KDGETMODE
YCcTaHaBIMBAET PexuM (TeKCTOBHM/Tpaduueckmust) . argp
yKasEBaeT Ha OJIMHHOE LieJjioe, KOTOPOMYy MNIpMUCBaMBaETCH
OIHO M3 BHIIENEPEeUMCJIeHHLX yCTaHaBJIMBaeMEIX 3HAaYEHUM.
KDMKTONE
T'eHepupyeT TOH 3alaHHOM OJIMTeNbHOCTM. Muanume 16
OuTOB argp 3amalT 4YacTOTy TOHAa (mepmon B TakTax),
cTapmmre 16 OMTOB yCTaHaBJIMBAaKT €U0 IOJIUTEJILHOCTbL B

MCEK. Ecmm OJIMTEeJIbHOCTh paBHa HYJIO, 3BYK
BEIKJIIOYAETCH . YnpaBJjieHMe BO3BpallaeTCcAd HEeMeNJIeHHO.
Hanpumep, argp = (125<<16) + 0x637 ompeneyseT 3BYK,

OOBIUHO CcBABaHHBM C ctrl-G. (PaBoraer c 0.99pll; He
paboraeT B 2.1.49-50).

KIOCSOUND
HaumHaeT ¥ oOCTaHaBJIMBAeT I'eHepaluio 3ByKa. Muanmme
16 ©OuTOB Aargp ONpenesysdlT Nepuol B TakTax (To ecTb
argp = 1193180/uacToTa). 3HaUYeHMe argp = 0
BEIKJIIOYAET 3BYK. B oboux ciaydasax ylhpaBJleHMe
BO3BpallaeTCs HeMeIJIeHHO.

GIO CMAP
CuMTEBaeT TeKylyl LBETOBYI0D KapTy [0 YMOJYaHUIO U3
ampa. argp ykaseHBaeT Ha MaccuB m3 48-m HamrTor. (Co
BPEMEHM MNOABJIeHMs aipa 1.3.3).

PIO CMAP
VI3MeHseT LBEeTOBYK KapTy I[IO0 YyMOJIUAaHMIO OJIS TEKCTOBOI'O
pexmnMa . argp ykasbBaeT Ha Maccue u3 48-u 0auToB,
KOTOPEM COLOEPXUT, IO [NOPAIKY, 3HAUeHMUsa KpacHOTOo,
3eJIEHOTO M CHMHeTro mnjsa 16-M OOCTYIHEIX 5SKPaHHEX
upeTor: 0 - cocTaBIdmad BHKJOUeHa, 255 - noJjgHasa
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VMHTEHCUBHOCTE . IBeTa @O YMOJIUAHMIO, IO [OPAIKY:
black, dark red, dark green, brown, dark blue, dark
purple, dark cyan, 1light grey, dark grey, bright
red, bright green, yellow, bright blue, bright pur-

ple, bright cyan wu white. (Co BpeMeHM IHOSABJIEHUSA
gaopa 1.3.3).

GIO FONT
[IoNMyunTh SKPaHHEIN mpudT (2506 CHMBOJIOB) B

pacumpeHHoOM bopme. argp ykKaswBaeT Ha MaccuB mu3 8192
BarToB. BozBpamaeT kon ouwmbky EINVAL, ecimM TeKywmun
3aTPYyXeHHB mpudT comepxuT 512 CHMMBOJIOB MJIM KOHCOJIb
HaxXOIUTCs HEe B TEKCTOBOM pPEexXMMe.

GIO FONTX
CumMThHBAET SKPAHHHM WPUOT U CBS3aHHYIO c HUM
nupopMauMo. argp yKasHBaeT Ha CTPYKTypy console-
fontdesc (cmoTpm PIO FONTX) . I[lpu BEI3OBE MHoJjie char-
count OOJIXHO MMETL MaKCHMMAJIbHOE UYMCJIO CHMMBOJIOB B
KadecTBe YCTaHOBJIEHHOTO 3Ha4YeHUs, KOTOpoOe
noMemaeTrca B Oybep, ykasumBaeMbl Kak chardata. Ilpu
BO3BpaTe charcount m charheight comepxaT IIOJIyUeHHYIO
nHbOopMaLMIO O TeKylleM 3arpyXeHHOM upudrte, Maccus
chardata comepXuT OaHHEEe mWpudTa, ecaM HadajlbHoe
3HadeHue charcount IIOKa3EIBAJIO OOCTYIIHOE
IIPOCTPaHCTBO; B INPOTMBHOM cCJjydae Oybep ocTaeTcs
HEM3MEHHEM M YCTAHOBJIEHHOE 3HaudYeHMe errno paBHO
ENOMEM. (Co BpeMeHHM nosaBJeHMA aipa 1.3.1).

PIO FONT
YcTaHaBIMBaeT SKPaHHEM WpUPT B obbeMe 256 CHMMBOJIOB.
lipudT Barpyxaercs B 3HaKoTeHepaTop EGA/VGA. argp
yKas3belBaeT Ha KapTy pasMmepoMm 8192 Ganra (32 GanTa Ha
CHMBOJI) . ToslbKO T1nepBHe N M3 HUX MCIOJb3YITCH OJId
mpudra 8xN (0 < N <= 32). STOT BEI3BOB TaKxe
OTMEHsEeT YCTaHOBJIEHHbHE COOTBETCTBUA CUMBOJIOB Uni-
code mpudTy.

PIO FONTX
YCcTaHaBIMBaeT OSKPAaHHEN wWpudT u COOTBETCTBYKIYO
uHbopMaLMio A M300pakeHus. argp ykKaseBaeT Ha
CTPYKTYPY :
struct consolefontdesc {
u_short charcount; /* uncio cuMmsojoB B mwpudpre (256 mmm 512)

u_short charheight; /* UMCIIO JIMHUM CKAHUPOBAHUA CcuMBoOJa (1-

char *chardata; /* naHuele mpudbTa B pacumpeHHOU dopme */

bi
Eciu TpebyeTcs, COOTBETCTBEHHO U3MEHSAKNTCHS pPa3Meph
DKpaHa " SIGWINCH [IOCEJIAETCA COOTBETCTBYUUM
npoueccaM. IOTOT BHIBOB TakXe OTMEeHSeT YyCTaHOBJIEHHBIE
COOTBETCTBMSA CUMMBOJIOB Unicode u mpubdra. (Co BpemeHU
nogamJjeHusa gmpa 1.3.1).

PIO FONTRESET
[lepecriaeT sKpaHHHM wpudT, pPasMep U COOTBETCTBUE
CuMBOJIOB Unicode wpudTy B YCTAHOBKMU 10 YyMOJIUAHUIO
npu 3arpysKe. argp He MCIOJIb3YyeTCH, HO
YCTAaHOBJIEHHOE 3HaueHMe ee IOOJIKHO OnTh NULL, 4UuTOORBI
5Ta Bepcusa OblJla COBMeCcTMMa C OyIOyllMMM BepCHUSaMU
Linux. (Co BpeMeHM MNOABJIEHMA saipa 1.3.28).

GIO SCRNMAP
CuMTHBaeT pa3MeTKy DKpaHa M3 gIpa. argp ykasbHBaeT

Ha obslacTe pasmepom E TABSZ, OTOpasd 3aloJjIHAETCH
IOBULUAMU CMMBOJIOB wpndTa, VCIIOJIb3YEMEIMM  [IPpU
OTODOPaXeHUN . BeIz0OB BO3BpallaeT OeCIoJIe3HY

nHbopMaLIMO, €CJM TEeKyWMM BaTPYyXeHHHM WPUOT COOEePXUT
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Bojiee 256 CHMMBOJIOB.

GIO UNISCRNMAP
CumMTHIBAET IIOJIHOE ©SKPAHHOE COOTBETCTBUE CUMBOJIOB
Unicode wmpubry w#3 sSmpa. argp ykasbBaeT Ha 0O0JACTb
pasmepom E TABSZ*sizeof (unsigned short), xoTopas

3aMoJIHsAeTCA npencTaBJIeHUEM B Unicode xaxmoro
cuMBOJia. CrneumanbHeni Hadop Unicode, HauMHAOLMMACA C
U+F000, VICIIOJIb3YyeTCsa IJigd [penOCTaBJIeHUA IIepeBOon
CUMBOJIOB HANpsaMyl B mpudT' ' . (Co BpEeMeHU

nogamjeHus gmpa 1.3.1).

PIO SCRNMAP
BarpyxaeT T ompenesieHHYo nonps3oBaTegem’' '
(ueTBepTy0) Tabauuy, koTopasd oToOpaxaeT OaMWTH B
CMMBOJIaX Ha BKpPaHe KOHCOJIM M3 fAIlpa. argp yKasblBaeT
Ha oOnacTb pasMepom E TABSZ.

PIO UNISCRNMAP
BarpyxaeT T ompenesieHHYo nonps3oBaTegem’' '
(ueTBepTyn0) Tabiauuy M3 dOpa, KoTopas IIepeBOIOUT
OanTe B CMMBOJIEI Unicode, mnpeobpal3yoummecs 3aTeM B
BKPaHHEIE CMMBOJIBEI COTJIACHO TeKylleM 3arpyXeHHOM KapTe
cooTBeTCTBMS CMMBOJIOB Unicode m mpudra. CneumasibHbE

KOJIEI Unicode, HauMHaoImeCcs c U+F000, wMorTyT

MCIIOJIb30BATHCA IOJIA HNPpAMOTO I[IepeBona BanToB B

CMMBOJIEL mpudTa . (Co BpeMeHM nogmJjieHus giapa 1.3.1).
GIO UNIMAP

[IpoBepseT cooTBeTCTBMEe CUMMBOJIOB Unicode wpudTy ™3
ampa. argp ykKasHBaeT Ha CTPYKTYPY
struct unimapdesc {
u_short entry ct;
struct unipair *entries;
bi
TOne entries ykKasHBaeT Ha MAaCCUB CTPYKTYP
struct unipair {
u_short unicode;
u_short fontpos;
bi

(Co BpeMeHM nosgpjeHus gaapa 1.1.92).

PIO UNIMAP
[loMemaeT COOTBETCTBME CMMBOJIOB Unicode M »KpaHHOTO
wpudpTa B AOpPO. argp yKaseBaeT Ha CTPYKTYPY
unimapdesc. (Co BpemeHM nosaBJjeHus sgamgpa 1.1.92).

PIO UNIMAPCLR
CbOpaceBaeT TabamLy 3HaKOT'eHepaTopa (BOBMOXHO
MCIOJIB30BaTh AJITOPUTM X3MMPOBAHMA) . argp yKas3bBaeT

Ha CTPYKTYPY
struct unimapinit {

u_short advised hashsize; /* 0, ecam He mMCHOJBL30BaTbL */
u_short advised hashstep; /* 0, ecynu He ucnojb30BaThH */
u_short advised hashlevel; /* 0, ecam He MCHOJL30BaTb */

}i
(Co BpemMeHM nosBJeHMs sampa 1.1.92).

KDGKBMODE
CuMTEHBaET TEeKyWMY PexXyM KJaBMaTypHl. argp yKas3bBaeT
Ha IJMHHOe uejioe (long), yCTaHaBJIMBAaeMOe 3HAUEHUE
KOTOPOT'O PaBHO OIHOMY M3:

K_RAW 0x00
K XLATE 0x01
K_MEDIUMRAW  0x02
K_UNICODE 0x03
KDSKBMODE
YcTaHaBAMBAET TEKYIMM PEeXVM KJIaBUATYPH . argp -
oamHHOe uneJsioe (long), paBHOEe OOHOMY M3 3HAYEHUN,

YKAa3aHHEBEIX BHIIE .
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KDGKBMETA
CunTHBaET pPexnM obpaboTku MEeTaKJIaBMII. argp
yKaseplBaeT Ha OJMHHOe Lejoe (long), ycTaHaBIMBaeMoe
3HaYeHMe KOTOPOI'0 PaBHO OOHOMY WM3:
K METABIT 0x03 YCTaHOBUTL CTapUmui OUT
K _ESCPREFIX 0x04 mnpebpurc escape
KDSKBMETA
YcTaHaBIMBaeT pexuMmM oOpabOoTKM MeTaKJIaBMill. argp -
onuHHOe ueJioe (long), paBHOe OIHOMY M3 3HaueHUM,
YKasaHHEIX BHIIE.

KDGKBENT
CumMTEIBAET OIHY 3aNMCh M3 TabiMlel TPAaHCIAUUM KJaBMUII
(konm xJlaBMmM IJid KOZa HOEMCTBUA) . argp ykKasblBaeT Ha
CTPYKTYPY

struct kbentry {

u_char kb table;

u char kb index;

u_short kb value;
i
C IOByMS TI[IepBBIMM IIOJIIMM, YCTAHOBJIEHHHE SHAUEHUS
KOTOPEIX MNPenCcTaBJalT cobon: kb table - BHOPaHHYL
Tabauuy  KJIABMUII (0 <= kb _table < MAX NR KEYMAPS),
kb index - wonm knasmum (0 <= kb index < NR KEYS).
kb value, xOTOpPOM INPUCBAMBAETCH COOTBETCTBYUWMM KOI
neﬁCTBMH min K HOLE, eciu HeT TaKoOM KJIABMIIM, I
K NOSUCHMAP, ecnim 3HaueHme kb table HeBepHO.

KDSKBENT
IOejlaeT 3anMcb B Tabiule TPAaHCILAUMM KIJIaBMUI. argp
yKkasbEBaeT Ha CTpyKTypy kbentry.
KDGKBSENT

CuMTHBaeT 3BalucCh CTPOKM OHOM byHKUMOHAIBEHOM
KJIaBMIIM . argp yKasHBaeT Ha CTPYKTYPY
struct kbsentry {

u _char kb func;

u char kb string[512];
i

kb string paBHa CTPOKE, 3BaKaHuUMBaOUWENMCHA HyJleM U’
COOTBETCTBYIIEN Kooy nemcTBusa bYyHKLMOHAJILHOM
knasuum kb func.

KDSKBSENT

IejlaeT 3anMUCh CTPOKM OIHOM QYHKUMOHAJIBHOM KJIABMIIM.
argp ykas3bBaeT Ha CTPYKTypy kbsentry.
KDGKBDIACR
CumuTEBaeT Tabaully akKLeHTOB fAOpa. argp yKas3beBaeT Ha
CTPYKTYDPY
struct kbdiacrs {
unsigned int kb cnt;
struct kbdiacr kbdiacr[256];
}i

roe kb cnt - »TO uUMCJIO 3anMcer B MaCCKuBEe, Kaxnas mus
KOTOPHIX SBJISETCS CTPYKTypoit struct kbdiacr { u_ char
diacr, base, result; };

KDGETKEYCODE
CunTHBaET 3anmnchb TaOJIMLIEL KOIOB KJIaBMIl gOpa
(ckaHKOOBI — KOOH KJIABMI) . argp yKaseBaeT Ha
CTPYKTYPY

struct kbkeycode { unsigned int scancode, keycode;
keycode ycTaHaBJIMBaAeTCSa B COOTBETCTBMM C 3aOaHHEM
scancode. (ODonyckaeTrcsa 89 <= scancode <= 255. [Insa
ckaHkomoB 1 <= scancode <= 88, keycode==scancode) .
(Co BpeMeHM nosBJIeHMs saipa 1.1.63).

KDSETKEYCODE
[IpoM3BOOMT 3anuchb B TabaMily KOIOB KJIABMII SOpa. argp
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ykasbEBaeT Ha CTPpYyKTypy kbkeycode. (Co BpeMeHHU
nosaBJIeHUs sazmpa 1.1.63).

KDSIGACCEPT
BEISHIBAEMEI [IPOLIECC I[IOKA3HBAET CBOK TOTOBHOCTHL K
npmMeMy CHUTHAJa argp, €CJaX OH T'eHEepUMpyeTCs HaxaTueM

COOTBETCTByWIEM KOMOMHauMM kjaBum. (1 <= argp <=
NSIG) . (CmoTPHU OYHKLIMIO spawn console () B
linux/drivers/char/keyboard.c) . n

VT OPENQRY
BosBpallaeT NepPBYK IOOCTYINHYH (HEOTKPHITYH) KOHCOJIb.
argp ykKas3plBaeT Ha LeJjoe (int), ycTaHaBJIMBaeMmoe
3HaUeHue KOTOPOTO PaBHO HOMeEpY BUPTYaJIbLHOTO
TepMuHana (1 <= *argp <= MAX NR CONSOLES) .

VT GETMODE

CuMTEIBAET pPeXMM aKTMBHOI'O BMPTYaJIbHOT'O TEepMMHAJA.
argp ykasbBaeT Ha CTPYKTYPY
struct vt mode {
char mode; /* pexuMm TepMuHasa */
char waitv; /* Npy yCTAHOBJIEHHOM; OCTaHOBKA I[pPMU 3alucu,
ecyM TepMMHaJl HeaKTuUBeH */
short relsig; /* curHan Oy BOCCTAHOBJIEHUS NPU OCBOBOXIEHUU
*/
short acgsig; /* curHan Ojs BOCCTAHOBJIEHUS NpM 3axsare */
short frsig; /* He ucnojib3yeTcsda (yCTaHABJIMBAETCA pPaBHEM
HyJO) */
bi
mode npuobpeTaeT ONHO M3 yCTaHaBJIMBAEMHIX SHAUEHUN:
VT AUTO aBTOMaTUIECKOE [IEPEKIIOUYEHNE
BUPTYaJIbHOTO TepMMHaJa
VT PROCESS [IepeKJIoYeHe KOHTPOJMPYeT IpoLecc
VT:ACKACQ NOOTBEePXIeHNMEe epPeKJIUeHNA
VT SETMODE
YcTaHaBIMBAET PeXmum aKTUBHOTO BUPTYaJIbHOT'O
TepMMHAaJla. argp yKaseEBaeT Ha CTPYKTypy vt mode.
VT GETSTATE
CumTEBaeT OOy MHPOPMALMIO O COCTOSHUM BUPTYaJIbHOTO
TepMMHaJla. argp ykasblBaeT Ha CTPYKTYPY
struct vt stat {
ushort v _active; /* akTUBHBY BUPTYaJIbHEM TepMuHAJI */
ushort v signal; /* mnoceulaeMeli curHaj */
ushort v state; /* BuToBas Macka BUPTYaJIbHOTO TepMMHAJa
*/
i
IOna KaxOoro MCHOJIB3YeMOTO BUMPTYaJIbHOTO TepMMHala
yCTaHaBJIMBAETCS COOTBETCTRyIMM OMT B Moje Vv state.
(B Bepcuax ¢ 1.0 mo 1.1.92). B
VT RELDISP
OceoboxnaeT IOUCIIIEN.
VT ACTIVATE
[lepekioUaeTCca Ha BMPTYaJlbHBEIM TepMuHasa argp (1 <=
argp <= MAX NR CONSOLES) .
VT WAITACTIVE
OxmpmaeT, IOKa BUPTYAJIbHEM TepMMHAJI argp HEe CTaHeT
AKTWMBHBEIM .
VT DISALLOCATE
OceoOoXxIaeT BEHIOEJIEHHYI BUPTYaJIbHOMY TepMMHAIy argp
IaMarThb . (Co BpemeHM nosapjieHusa gxnpa 1.1.54).
VT RESIZE
YcraHaBiIMBaeT IIpelncTaBJIeHME pas3Mepa 2KpaHa B sIpe.
argp ykasbelBaeT Ha CTPYKTYPY
struct vt sizes {
ushort v_rows; /* 4ucio cTpok */
ushort v _cols; /* 4YMCIIO KOJIOHOK */
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ushort v scrollsize; /* Oomblle He ucnojbsyercsa */

}i

9T0T BBEIBOB He mn3MeHdgeT B OEOPEXVM. CMOTpMTe
PYKOBOIOCTBO resizecons(8). (Co BpeMeHM NOSABJIEHUS
aopa 1.1.54).

VT RESIZEX

YCcTaHaBJIMBAET 3HAUEHME Pas3JIMUHBEIX IapaMeTpoB BSKpaHa
B AIpe. argp yKasHBaeT Ha CTPYKTYPY
struct vt consize {

ushort v rows; /* umcyio cCTpok */

ushort v cols; /* umMCJIO KOJIOHOK */

ushort v vlin; /* UMCJIO CTPOK B3KpaHa B NUKCeNAax */
ushort v clin; /* umMCJIO CTPOK B MNMKCEJISAX Ha CHMMBOJ */
ushort v _vcol; /* uMCIO KOJIOHOK SKpaHa B NMKCenAx */
ushort v ccol; /* 4UMCJIO KOJIOHOK B IMKCEJSIX Ha CMMBOJ */

b

JioboMy mapaMeTpy MOXeT OBTbL MNPMUCBOEHO YCTAHOBJIEHHOE
HyJIeBOE 3HaueHMe, TO €CThb OH MOXeT OHTbL OCTaBJIEH
T '6es wumsMeHeHun'', HO, ecJM YCTAHOBJIEHO HECKOJIBKO

ImapaMeTpoB, OHM IJOJIXHBL OBITE COTJIACOBAHEI. OTOT BHIBOB

He “3MeHdgeT BUIEOPEXUM . CMOTPUTE PYKOBOICTBO
resizecons(8) . (Co BpemMeHM nosBJeHus sampa 1.3.3).
IemcTBUE CcIleoyonx ioctl 3aBUCUT OT IepBoTo OanuTa

CTPYKTYPE, YyKas3EBaeMoM argp, Iajlee HasHBaeMoI'o subcode.
JOoCTYyNHEL TOJIBKO CYIEpPHOoJib30BATEINI0 MM BJIAHAEJIbIY TEKyIeTro
tty.
TIOCLINUX, subcode=0
BeI'pyxaeT mamn 5KpaHa. Mcuesjgo B 1.1.92. (B sanpe
1.1.92 wu O©OoJjiee NHO3OHUX BEPCUM MCIOJIL3YyeTCH UTeHUEe
u3 /dev/vcsN ummu /dev/vcesaN) .
TIOCLINUX, subcode=1
CumTeEBaeT MHOOpPMALMIO O 3amdaHum. JMcuesjo B 1.1.92.
TIOCLINUX, subcode=2
[lpoM3BOOMT BHAeJIeHMe OJoKa. argp ykKas3bHBaeT Ha
CTPYKTYDPY
struct {char subcode;
short xs, ys, xe, ye;
short sel mode;

} xS M ys - HaudaJibHBlE KOJIOHKA M CTpOoKa. Xe U ye
- KOHeUHEle KOJIOHKa M CTpokKa. (JleBEIMM BEepPXHUM yTOJ —
CTpoka = KOJIOHKe = 1). sel mode paBeH HYJIO IJiA
BEIOEJIEHMS "CUMMBOJI 3a cuMBoJiomM", enMHuLe oJis
BbEIOEJIeHMS ""CJIOBO 3a cJoBOM" MM IOBYM IOJIS BBIOEJIEHUS
"cTpokM 3a cTpokon". BrelmeJsieHHEIE CMIMBOJIEL

NIONCBEUMBAKNTCS U COXPAaHSKTCS B CTATMUYECKOM MacCCUBE
sel buffer, onpemenenHom B devices/char/console.c.
TIOCLINUX, subcode=3
BcraBaserT BEIIEJIE HHEI BJI0K . CuMmBOJIEL B Oydepe
BBIOEJIEHMS BaNMcCHBaTCa B fd.
TIOCLINUX, subcode=4
BEIBOOAMT 3KpaH M3 pexrMa 3HeprocbepexeHusd.
TIOCLINUX, subcode=5
YCcTaHaBIMBAET comepXxuMoe 256-6uTHOM TaBIMLIE
onpeneJsieHMs CHUMBOJIOB B "word" mmna BeigesieHusa '""CJIOBO
3a cjoBoM". (Co BpeMeHM MOSBJIeHMS gapa 1.1.32).
TIOCLINUX, subcode=6
argp yKaseBaeT Ha CHUMBOJI (char), KOTOPHIM
YCTaHaBJIMBaeT SBHAUeHMe IIepeMeHHOM anpa shift state.
(Co BpemMeHM nosBJeHuMs sampa 1.1.32). o
TIOCLINUX, subcode=7

argp yKasbBaeT Ha CHUMBOJI (char), KOTOPHIM
yCTaHaBIMBAaET 3HadeHue IIepEMEeHHOM’ ampa
report mouse. (Co BpeMeHM nHogpjieHusa gzapa 1.1.33).
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TIOCLINUX, subcode=8
BRII'pyXaeT WMPMHY M BEHCOTY SKpaHa, NO3MUMID Kypcopa u
BCe TIapbl CHUMBOJI-aTPpUOYT. (TompkO B Bepcuax C
1.1.67 mo 1.1.91. B sazmpe 1.1.92 u GoJsyiee mO3OHUX
BepCuil MCHOJIb3yeTcsa uTenue us3 /dev/vcsa*) .
TIOCLINUX, subcode=9
BoccTaHaBAMBaET WMPMHY M  BBICOTY DKpaHa, [I03ULMI
Kypcopa ¥ BCe TIaphH CHUMBOJI-aTpudyT. (Tombxo B
Bepcuax ¢ 1.1.67 mo 1.1.91. B gmpe 1.1.92 wu ©OoJee
MO3OHUX BEPCUM UCIOJb3yeTcd 3anmuchk B /dev/vcsa*) .
TIOCLINUX, subcode=10
ObpaboTumk byHKUMIM BHeprocbOepexeHus IOJid HOBOTO
IIOKOJIEHMSA MOHMTOPOB. PexwmMm norameHmsa sKpaHa VESA
yCTaHaBJIMBAETCSA PaBHBEIM argpl[l], KOTOPHIM oNpenesiseT
TUII TAlleHNS :

0: rameHMe »KpaHa 3alpeleHo.

1: Tekyumme YCTAHOBKM PETMCTPOB BHUIeoaIanTepa
COXPAHAWNTCS, KOT'Ha KOHTPOJUJIEP MNPOTpPaMMMPyeTCcs Ha
BEIKJIOUEHME BEPTUKAJLHOM CHMHXPOHM3aUMM. [I[POMCXOIUT
IepeBOn MOHUTOpa B pexuM "pezeps". Ecam Ha MOHUTOpPE
ecTte TanmMep Off Mode, TO OH MOXeT B UTOIe Ccam
BHIKJIOUMTEH IIMTAaHUE.

2: Tekymye YCTAaHOBKM COXPaHAOTCH, KoTrma U
BEpPTMKaJIbHAA, 12 T'OPM3OHTAaJIbHa4dg PrasBepTKMU
OTKJIIOUAITCS . [IpomcxoouT IepeBon B pexmMm
"BrikJiOUeHO" . Ecym Ha MoHMTOpe HeT TarMepa Off Mode
VI Brr XOTHUTEe OTKJIIIOUMTDb IIMTaHMe Cprasy Xxe 10
ucrtedyeHmu BpemeHyu blank timer, Bel MoxeTe BHOPAaThb
STY OIILINIO. (BHMMaHMe.' JaCTOe BHIKJIIOUEHME IIMTaHMA
MOXET I[OBPENUTH MOHUTOP.) (Co BpeMeHM IIOSBJIEHUS
aopa 1.1.76).

BO3BPAIIAEMEIE 3HAYEHNUSA
Ipu oumbke BO3BpallaeMoe 3HadueHMe -1, a NPEeMEeHHOM errno
IpucBauBaeTCsa BHauUeHMe COOTBETCTBYMUMX KOINOB OWMUOOK.

KOIEBl OUMEOK
errno MOXeT IPMHMMATL CJelyllle SHAaUeHUs:

EBADF (HeBepHHM omnmcaTesnb Qamnina);

ENOTTY (onmcaTesib dbana HEe CBS3aH co CIielMaJib HEIM
CMMBOJIbBHEIM YCTPOMCTBOM, WMJIM SBalOaHHHM 3alIpoc He
MOXeT OBITH BHIIIOJIHEH) ;

EINVAL (onmcarenb OGanja WMIM argp HEBEPEH) ;

EPERM (oumbka mocTyra) .

NPEOYNIPEXTEHUE
He paccMaTpuBanTe 3Ty CTPaHULY PYKOBOLOCTBA KakK
nokyMeHTaumio o6 ioctl xoHcosm Linux. OHa npenHasHadYeHa
TOJIBKO OJig JII0OO3HATEJIBHEIX Kak aJyib TEpHATUBA MICXOOHBIX
TexcTOoB. loctl - HeomMcaHHBIE paHee BO3MOXHOCTM Linux,
KOTOPHE MOT'YT M3MEeHATbLCH ©0e3 NpelylnpexIeHUs. Ha caMoM
neje, DBTO PYKOBOICTBO Oo0Jlee MM MeHee IIOJIHO OINMCEBAaeT
napamMeTps sanpa Bepcur 1.1.94; OHM HECKOJIBKO OTJIMYAKTCS OT
napaMeTpoB saInpa 0OoJjlee paHHMX Bepcuit. OdeHb yacTo ioctl
BBOOUTCHA HOJIA COBMECTHOM PaboOTEL anpa c KakoM—-Jmbo
KOHkpeTHOM nporpammolr (fdisk, hdparm, setserial, tunelp,
loadkeys, selection, setfont wm T.;m.), ¥ €ero I[OBeIeHUe
M3MEHSAETCH 10 Tpeb®OoBaHMUIO DTOM NIPOT'PaMMEL. [IpoTpaMMEl,
MCIIOJIb3YIIMEe Takue ioctl, He MOI'yT OBTb I[I€pEeHECEeHH B
npyrue Bepcum Unix, He OynyT paboTaTb B CTapHX BEPCUAX
Linux ®u MoOT'yT He paboTaTbp B OyOymMX BepcuUs Linux.
PexoMeHnyeTcsa paboraTh C dyHKUmMaAMM POSIX.

CM. TAKKE kbd mode (1), loadkeys (1), dumpkeys (1), mknod (1),
setleds (1), setmetamode (1), ioperm(2), execve (2),
fentl (2), termios(3), console(4), console codes(4), mt(4),
sd(4), tty(4), ttys(4), vcs(4), vcsa(4), charsets(7), map-
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scrn(8),
/usr/include/linux/kd.h, /usr/include/linux/vt.h

setfont(8), resizecons(8),

September 18, 1995 CONSOLE IOCTLS (4)

HA3BBAHUE

ssize t write(int

int

DSP56K

dspb6k - ycrporcTtBo uHTepderica DSP56001
CHMHTAKCUC ssize t read(int fd, void *data, size t length);

ioctl (int

£d,

fd, void *data, size t length);
DSP56K UPLOAD, struct dsp56k upload *program) ;

int ioctl(int fd, DSP56K SET TX WSIZE, int wsize);
int ioctl(int fd, DSP56K SET RX WSIZE, int wsize);

int ioctl(int fd, DSP56K HOST FLAGS, struct dsp56k host flags *flags);

int ioctl(int fd, DSP56K HOST CMD, int cmd);

KOH®UT'YPALIUS

YCTPOMCTBO dsp56k ABJIS€TCH CHUMBOJIBHEIM YCTPOMCTBOM C
TJIaBHHIM 4UMCJIOM 55 ¥ BTOpoCTemneHHBM umcjom 0.

OIMMCAHUE Motorola DSP56001 - o5TO TTOJTHOCTLIO IPOTPaMMUPY EMEIN
24 -OUNTHHMN uUMOPOBOM INPOLIECCOP CMITHAJIOB MCIIOJIb3YyEMBIM B
xoMneioTepax Atari Falcon030 wu COBMEC TUMEIX c HVMMU .
CrielraJjib HEIN barni dsp56k wmcnosbsyeTcs OJa  yHIPaBJIEHUS

DSP56001 m 1yl TIOCBUIKM M TIIOJIYUYEHMS IAaHHBEIX, MCIOJIbL3YS
OBYHAIPAaBJIEHHE IIOPT.

s TOTO uyTOOE [IOCJIaThb IOaHHBE [IPOLIECCOPY CUITHAaJOB,
UCIIOJIb3yVTe write (), a mnisa nonydeHmsa oO0pa®oTaHHBIX JIaHHBIX
read () . JaHHBEIE MOTYT OBTH I[IOCJIAHE M IIOJIYUEHBE MAallMHOM B 8,

16, 24, wim 32-0uTHOM dopMe, a MNPOLEeCCOPOM CUITHAJIOB TOJIBKO
B 24-0uTHOV dopme.
Cnenywomme BHS3OBH ioctl(2) wmcnonb3yowTcs OJ8 yIPaBJIeHUS
ycrpoiictBoM dsp56k:
DSP56K UPLOAD
obuynser DSP56001 m BarpyxaeT nporpammy. TpeTbum
aprymeHToM ioctl () mosmkeH OBITH yKa3aTesb Ha struct
dsp56k binary c¢ unenamm bin YKa3bIBanlMmu Ha
neomunyln nporpammy DSP56001, m len yCTaHOBJIEHHYID Ha
OIMHY OpOT'paMMbl COCUMTAHHY KpaTHO 24 OuTaMm.
DSP56K SET TX WSIZE

yCTaHaBJIMBAET pPasMep IepemdaBaeMblx CJIOB. IHOIyCTMMEBIE
3HaUeHud HaxonmdaTrca B IOpenenax or 1 mo 4, um Oyner
ABJIATBCS UMCJIOM OauT I[IOCHJIaEeMBIX 3a pas oJis
DSP56001. 3T yacTUUKM MHOOpMauMy OyOyT BalOJIHEHE
HYyJIEBEIMM OaMTaMMy WU npeobpas30BaHH B bopmaT

24-BUTHBIX IOAHHBIX .
DSP56K _SET RX WSIZE
YCTaHaBJIVMBAET pPaBMEP IMPUHUMAEMHIX CJIOB. JOMYyCTUMBEE
3HAUYEeHMsS HaxXonsaATcsa B IOmanazodHe or 1 mo 4, wu
ABJIAITCSA UMCJIOM OauT [OPpMHMMAaeMHX 3a OIOMH pa3 OT
npoueccopa DSP56001. 2Ty vacTuuky wmHbOOpMaAUMM Tak
xe BynyT obpaboTaHH, YT OOH COOTBETCTBOBATH
24-6utHoMy dopmaTy DSP56001.
DSP56K HOST FLAGS

CumMTHBaET M 3anuchBaeT (GJjgarm MamuHbel. djgary  MallyHB
3TO UYeTHpe OMTa TaK CcKasaThb obmero Ha3aHaudeHUsd,
KOTOpPEE MOTYT OBTH CUMTAHE Kak MallMHOM, TakK U
IPOLIeCCOPOM DSP56001. BUTE T[EpBHM U HYJIEBOMU
oMy TCs MallMHOM, a BTOPOM u TPEeTUN OIUUY TCH
ycrporcreom DSP56001. IOnsa  1noJjiydeHMs OOCTyIa K
braramM MamMHEL TpeTUM apl'yMeHT ioctl () InojoxkeH OBITH
ykaszaTeJeM  Ha struct dsp56k host flags. Ecnnu
IIEPBHM MM HYJIEBOM OUT rnepeMeHHOM dir yCTaHOBJIEHHL B
eOMHNYHOe 3HAUYEeHUe, TO COOTBETCTByWUWMM OUT B
nepemMeHHoM out OyneT 3anmcaH B bsar Mall/HEL .
3HaueHue Bcex GQuaroer MammHE OyIoeT BO3BpPAIleHO B
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MIlanuye deThepe OuTa IepeMeHHOM status.

DSP56K HOST CMD
IIOCEJIAET KOMAHIH. HONyCTMMBIE BEJIMUMHEL HaXOOATCS B
nuana3zoHe oT 0 nmo 31, oHM MOI'YT OHTL OIpeleJIeHH

IIOJIb30BaTEJIEM.
SAVIIE /dev/dsp56k
ABTOPH Fredrik Noring <noring@nocrew.org>, lars brinkhoff

<lars@nocrew.org>, Tomas Berndtsson <tomas@nocrew.org>.
CM. TAKXKE linux/include/asm-m68k/dsp56k.h,

linux/drivers/char/dsp56k.c, http://dsp56k.nocrew.org/,

DSP56000/DSP56001 Digital Signal Processor User's Manual
Linux March 1, 2000 DSP56K (4)

FD

HABBAHUE fd - HakomnuTesib Ha I'MOKMX OMUCKaX

KOH®UT'YPALIUSA
Haxonuresan Ha TUOKMX OUCKAX SABJISIOTCS OJIOUHBEIMU YCTPOMCTBAMU
C TJIaBHHEM uucjioM 2. OOHUHO BJamejibleMm saBjaseTcs root.floppy
(r.e. mnombz30BaTesib root, rpynna floppy) c npasamu 0660
(DocTyn HpoBepseTCs uUepes NPOBEpPKYy TPYINE [IOJIb30BaTeJel)
mwim ¢ npaBaMu 0666 (DocTyn wumMelT BCe) . BTopocTeneHHEHE
upcia NpedcTaBigloT TUII  YCTpPOMCTBa, HOMEp YyCTpOMCTBa U
HOMEep KOHTpoJulepa. IOia xaxmoro Tula YyCTpoMcTBa (BTo
IIJIOTHOCTb M UYMCJIO IOOPOXEK) €eCTb OCHOBHOM BTOPOCTEIEHHEN
HOMEDP. K sTomMy OaszoBOMy uUumMCIly HOOaBbTE HOMEP HAKONUTEJHA U
128 ecny HaAKONMTEJIb HAXOIMTCS Ha BTOPOM KOHTPOJIIEPE. B
HuxecJyenyoumx Tabnuuax, n fP - 5T0 HOMEp HAKOMDMUTEJIS.
BHMMaHMe : Ecnn BHI ucHnonbsyerTe bopmaT c 6onsummM
KOJIMYECTBOM JOOPOXEeK dYeM MNogIepXMBaeT Ball HAKONUTENbL, TO BH
MOXeTe MeXaHMYEeCKM ero MNOBPeIuTh.
HesaBuCHUMEE OT HAKONMTEJs Galjbl aBTOMATUUYECKM ONpPelejisioT
dopMaT M E€MKOCThH:

NmMs OCH. BTOPOCTENEHHOE UYMCJIIO

fdn 0

Qamiel O 5.25 OOMMOBBIX OMCKOB IOBOMHOM IIJIOTHOCTM:

VMmsa ObBeMm Huit. CexkrT. T'ojios. OCH. BTOPOCTEIEHHOE UMCJIIO
£dnd360 360K 40 9 2 4

damiel 0J1a 5.25 OOMMOBEIX OUMCKOB I[IOBHIIEHHOM IIJIOTHOCTM:

Vimsa ObweM JARZ AN CexkrT. T'oJjioB. OCH. BTOPOCTENEHHOE UYMCJIIO
£dnh360 360K 40 9 2 20

fdnh410 410K 41 10 2 48

fdnh420 420K 42 10 2 604

£dnh720 720K 80 9 2 24

£dnh880 880K 80 11 2 80

£dnh1200 1200K 80 15 2 8

£fdnh1440 1440K 80 18 2 40

fdnhl476 1476K 82 18 2 56

fdnhl1494 1494K 83 18 2 72

fdnhl1600 1600K 80 20 2 92

dannel Ojg 3.5 OOVMOBEIX IOMCKOB IBOMHOM IIJIOTHOCTM:

Vimsa ObweM nmit. CexkrT. T'oJjioB. OCH. BTOPOCTEIEHHOE UuMCJIIO
£dnD360 360K 80 9 1 12

£dnD720 720K 80 9 2 16

£dnD800 800K 80 10 2 120

£dnD1040 1040K 80 13 2 84

fdnD1120 1120K 80 14 2 88

Gdamiel 0ya 3.5 OOMMOBEIX IOMCKOB IIOBHIIEHHOM IIJIOTHOCTH:

VMsa Obbem Hwmit. CekrT. T'ojios. OCH. BTOPOCTEIIEHHOE UMCJIIO
f£fdnH360 360K 40 9 2 12
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£fdnH720 720K 80 9 2 16
£fdnH820 820K 82 10 2 52
£fdnH830 830K 83 10 2 68
fdnH1440 1440K 80 18 2 28
£fdnH1600 1600K 80 20 2 124
fdnH1680 1680K 80 21 2 44
£fdnH1722 1722K 82 21 2 60
fdnH1743 1743K 83 21 2 76
£fdnH1760 1760K 80 22 2 96
fdnH1840 1840K 80 23 2 116
£dnH1920 1920K 80 24 2 100
dangiel oiig 3.5 OOMMOBHEIX IMCKOB SKCTPA-TIJIOTHOCTM :
Vimsa ObweM JRRZ Az CekT. T'oJjioB. OCH. BTOPOCTEIEHHOE UMCJIO
fdnE2880 2880K 80 36 2 32
fdnCompaQ 2880K 80 36 2 36
£fdnE3200 3200K 80 40 2 104
fdnE3520 3520K 80 44 2 108
£fdnE3840 3840K 80 48 2 112

OIMMCAHUE £fd crneudalyiel OOJyYalnT JOCTYI K HAKOIMUTEJI Hanpsamymo.
Crnenyiomme BHS30BH ioctl (2) nommepxmupBanT ycrporcrtea f£d:
FDCLRPRM

cTupaeT mMHbOOpMaALMIO O OMCKe (O I'eOMeTpPpuM IOUCKA) .
FDSETPRM
yCTaHaBAMBaEeT MHOOpPMALMIO O TEeOMEeTPpMM IOUcCKa. OTa
nHbopmMaumsa OyneT yTepsHa, KkKorma OyneT CMEHEHa
OVCKEeTa.
FDDEFPRM
yCTaHaBIMBaeT MHOOPMALMIO O TEeOMEeTpMM »OUcCKa. OTa
nHPOpMaLMsa COXPaAHUTCH INPU CMEeHe HOMCKETE M DBTUM
BHIKJIOUMT aBTOpPAacCliO3HaBaHMe. g TOTo UYTOOH 0OpPaTHO
BEPHYTb aBToOpacnosHaBaHue HanummTe FDCLRPRM
FDGETDRVTYP
BO3BpallaeT TUI HakonuTessa (HazBaHue). HOina dopmMaToB
paboTamMx C HECKOJIbKMMM TUIIaMM HAaKONMUTEJIEM, BH3OB
FDGETDRVTYP Bo3BpaumaeT Has3BaHUE COOTBETCTBYyKIICE
caMOMy CTapoMy THUIIYy NOIINEPXMBAaKIEMYy 3TOT GopMar.
FDFLUSH
oUumiaeT K3l OJaHHOI'O HaKOIIMTeJId.
FDSETMAXERRS
YCTaHaBJIVMBAET MOPOTOBOE UMUCIJIO OmMOOK, IIOCJIe KOTOPBIX
ngeT coobmeHre 00 ommOKe, 3aBeplleHMe Oolepauun,
cOpoC M UTEHMEe CEeKTOopa 3a CEeKTOPOM.
FDSETMAXERRS
CUMTEIBET TEKYIeEe NOPOTOBOE UMCIJIO OIMUOOK.
FDGETDRVTYP
CUMTEIBAET BHYTPEHHEee Ha3BaHME IOUMCKOBOIA.
FDWERRORCLR
oupmaeT sanucu o6 oummbKax.
FDWERRORGET
CUMTHIBaAET 3anmcu o6 ommbkax. ITO BKJOUaeT B cebsda
IIOJIHOE KOJIMUEeCTBO OomMOOK, MECTO M IMUCKeTa IIepBOM U

nocJyiegHen ommobOoOK . IuckeTs ONpPeneyigalTcsa IO UX
HOMEpY, KOTOPEIM KaxXIBlM pas yBeJuuuBaeTcsa (Opu UX
CMEeHe) .

FDTWADDLE
BrikJjiouaeT IOBUTATEJb IMCKOBOIA Ha HEeCKOJIbKO
MUKPOCEeKyHI. OJOTO MoXeT norpeboBaThbcsa B CcJyuae,
KOT'Ia CEKTOPH IOMCKa PAacCIIOJIOXEHB OUeHb OJIM3KO OPpYyT K
opyTy.

FDSETDRVPRM
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YyCTaHaBJIMBaAET pasJIMUHbBE [NapaMeTpb OMCKa.
FDGETDRVPRM
CUMTHIBAET B3TU [IapaMeTpH.
FDGETDRVSTAT
CUMTEBAET COCTOSHME IOucka (OMCK CMEeHeH, 3allMieH OT
3anIucu U T.I.)

FDPOLLDRVSTAT

3anpamMBaeT IMCKOBOX M BO3BpallaeT €T'0 COCTOSHMUE.
FDGETFDCSTAT

CUMTEIBAET COCTOSHME KOHTpOJIIepa.
FDRESET

rnepesanyckaeT KOHTPOJUJIEP [IPM OIPEINeJIeHHEIX YCJOBMIX.
FDRAWCMD

IIOCEJIAET KOMAHIY HANPSMYKD KOHTPOJJIEPY .
IOna nojsiydeHusa 0OoJlee HOOpoOHOM MHOOpMaLUUM OpouTUTe  Qalijibl
Bxomamme B <linux/fd.h> wu <linux/fdreg.h> wu crpaHngy
PYKOBOACTBA IO YIPAaBJIEHMIO OMCKOBOIOM.

3AMEYAHUA

PasnuuHee GopMaThl [IO3BOJISIOT CUMTEIBATL M 3aNMCHBATL  Ha
pasHBIE TUMIB OUCKOB. Ecim muck oThopMaTMPOBAH C MaJIeHbKMM
BHYTPEHHUM MEXCEKTOPHHM PAaCCTOSHMEM, TO CUMTEIBAHME MOXET
3amepXaHo Ha HEeCKOJIbKO CeKyHI OO TOI'O MOMeHTa, Korma OynerT
CUMTaHa CJenyoldas OOpoxkKa. g Toro uTobwm m3bexaTb »2TOoTo,
MCHNOJIb3yNTe (QOpPMATEl CO CMEUIEHHOM HyMepaluuey CeKTOpoB. Her
BO3MOXHOCTHU UTEeHUd IOVCKOB oThopMaTUPOBAHHEIX GCR,
MCIIOJIb3ylIerica koMmnbioTepaMu Apple II m Macintosh (800K©).
UTeHMe HOMCKOB KOTOPHIE MeXaHMUeCKM pasbuTel Ha CeKTopa

(oTBEepcTHUE IoMeuaeT CeKTop) He T[OoOOepXUBaAEeTCH. CLife)
VMCIIOJIb30BAJIOCE IJIST CTAPHIX 8-MM HOIOVMMOBBIX OUCKOB.

SAWIIEL /dev/fd*

ABTOPH Alain Knaff (Alain.Knaff@imag.fr), David Niemi
(niemidc@clark.net), Bill Broadhurst (bbroad@netcom.com).

CM. TAKXE floppycontrol(l), mknod(l), chown(l), getfdprm(l), super-
format (1), mount(8), setfdprm(8)
Linux January 29, 1995 FD (4)

FIFO

HABBAHUE fifo - cneubams, opraHmuzywoumi ouepens (first-in first-out)
¥ HaBBIBAEMHM KaHAaJIOM

OIMCAHUE Crneudamn FIFO (Ha3pBaeMelM KaHAaJIOM) I[IOXOX Ha KaHaJl, KpoMme
TOTO, gTo K HEeMYy MOXHO OCYyHWeCTBUTBE IOJOCTYII, KaK K YacCcTHu
bamnoBoym cucTemel. OH MOXeT OBTbH OTKPHT MHOTMMM I[IPOLlIeCCaMu
oJia 3anmMcu ¥ uyTeHusa. Korzma npolecce OOMeHMBAITCH IaHHBIMU
uepes FIFO, sanpo nepenmaeT ux ©6e3 3Banucu B  (OaMJIOBYIO
CUCTEMY . MosTomy cneupann FIFO HMYeTro He COIEpPXUT B
banyoBOoM CcuUCTeMe. Banmce B QanMJIOBOM CHUCTeMe CIIYXUT
npoLeccy OpM OpTraHmM3auMmM OOCTyIlla K KaHaJly depes (alJIoBYI
CUCTEMY CCBLJIKOM.
JAopo nommepxmMBaeT OIOMH KaHaJl OJia Kaxznoro cneugpanmna FIFO,
KOTOPEM OTKPHET XOTsA OBl OOHMM IpoLeccoM. [jga TOro, 4dYTOOH
nponyckaTb naHHele FIFO mosikeH OBITH OTKPHIT KaK IJigd UYTEHUSA,
Tak ¥ OJja4g 3anmucu. OOBYHO Ipu OTKPHTUM FIFO OH OJOKMpyeTCH
OO TexX 0P, IIOKa BHIIEONMCAaHHBE YCJIOBMA He OynOyT BHIIOJIHEHE.
[Ipouecc MoxeT OTKPHTE FIFO B HeOJOKMpyKIEe pexuMe. B 3TOM
cinydae crneudanmy OTKPEIBAETCHA TOJIBKO IOJIS YUTEHMs, Haxe eciu
HUKTO He OTKpHBAJI ero Ojd 3alMcCK; eCJM 3TO NpoMs30oMIeT, TO
BepHeTCcHa coobueHre o6 ommbxe ENXIO (Takor'o yCTpOMCTBa WM
ampeca He CcylecTByeT), xXoTa (aly OTKPHT OJiad UTEHUA.
B Linux oTkpeiTMe FIFO 1njisa UYTeHMS U 3alducCy MOXeT OHBTb
OCYIEeCTBJIEHO B OJIOKMpPYHIEM U HeOJOKUPYKIEM pexXuMmax. Tax
kak POSIX He OOMCHBAEeT DBTU TIIOJIOXEHUSH, 3TO MOXEeT OBTb
MICIIOJIB30BAaHO OJig OTKpeITMA FIFO nOjua dYTeHMsa B OTCYyTCTBUE
CUMTHBAWMX MpolLeccoB. [Ipolecc, MCIONb3YKWMM 3TOT Gana Oojsa
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UTeHMd M 3anmucu (mjag cCcBg3uM C  camuMm  cofoi), He  IOOJIXeH
OOMYCTUTHL BO3HUKHOBEHUS OE3BHIXOIHBIX CUTYyallVM.

3AMEYAHUA
Ecam mnOpouecc DONeETaeTcsa 3anlucaTbh HaHHEle B odann FIFO,
HEeOOCTYIHBEM IJId YTeHUd, TO BepHeTcsa coobueHue o0 ommdke
SIGPIPE. Cnieudaniu FIFO cozmaeTcsd mkfifo (3), a
oTrobpaxaetrca B lIs -1.

CM. TAKXE mkfifo(3), mkfifo(l), pipe(2), socketpair(2), open(2),
signal (2), sigaction(2)

Linux Man Page 20 Jun 1999 FIFO (4)
FULL
HABBAHUE full - Bcerma HOJIHOE YCTPOMCTBO

OIMCAHUE odaitnn /dev/full wumeeT OCHOBHOM HOMEP YCTPOMCTBA, PAaBHBI
eIuHulle, ¥ BTOPOCTENEHHHIM, PaBHBI CEMMU.
lpu sanvcu B dann /dev/full 6ymeT BO3BpalleHO CcoobmeHMe 06

ommbke ENOSPC. lpr nonwTke urTenusa odaina /dev/full 6ynyr
BO3BpPAWlATLCHA HYJIM. KoMaHma seek Bcerma BHIIOJHUMA I[IPU
pabore c odamom /dev/full.

HACTPOMKA

Ecaom B Bawmen cucrteme Hetr danna /dev/full, To ero MOXHO
CO3IaTh NPU IOMOWM CJIEOYIMX KOMAaHI:

mknod -m 666 /dev/full c 1 7

chown root:root /dev/full

SAWIIEL /dev/full
CM. TAKXE mknod (1), null(4), zero(4)
Linux August 2, 1997 FULL (4)

HD
HABBAHUE hd - MFM/IDE-XeCTKME IOUCKM
OIMMCAHUE VYctporcTtea Hd* - 570 OJIOUHBE YCTPOMCTRBA IJIS MNOPSIMOTO

mocTyna Kk BuHUecTepam MFM/IDE. I'slaBHEM (master) OMCKOM Ha
IIEPBUYHOM KOHTpoJIJlepe IDE (OCHOBHOM ero HoMep - 3)
aBnsgerca hda; szasucumenr (slave) mmck - hdb. T'J1aBHBEI OMCK
Ha BTOPMUYHOM KOHTpoJuiepe (ocHOBHOM Homep 22) - hdec, a
saBucumeri — hdd.
HazBaHusa OsiouHEIX IDE-ycTpoycTe umeT dbopmy hdXmmm hdXPrnoe
bykea X ykaszbBaeT Ha OousMueckum IOuck, a P - HoOMep,
yKaspBaomMy Ha pas3nejl 2ToTro IOUCKa. llepas dopma hdX
VICIIOJIb3YEeTCH oJis obpameHuss KO BCeMy IOUCKY. Homepa
pasmesioB yKaszaHel B [OpAOKe uxX OOHApPyXeHMs, U HOMepa
IpMCBaMUBaATCAa TOJbKO "HenycTeIM" HepaCIMPEHHBM pas3nejaM.
Taxk MM MHAUe, HOMepa C INepBOTO IO UeTBEPTHIM NIPMCBaMBAaTCH
pasnesaMm, OnMcaHHEIM B MBR ( ocHoBHEM' (primary) pasnmeinam),
HE3aBUCUMO OT TOTO, MWCIONL3YITCS JIM OHM PaClMPeHHBMM/
(extended) MM  HeT. [Io®TOMy IEPBBIM JIOTMUECKMUM pPaslesioM
oymner hdX5. IlommepxmupBamwTCcs Kak pas3nesil DOS, Taxk wm BSD.
Ha IDE-mmcke MOXeT OBITH He Oojiee 63-X pas3IeJioB.
Hanpumvep, /dev/hda ccruiaercsa Ha Bce nepsikle IDE-HaKoNMTENM
cucrtemu, a /dev/hdb3 ccrytaeTca Ha TpeTwMii,  OCHOBHOM',
pasgesn DOS BTOPMYUHOT'O HAKONUTEJS.
®amyiEl yCTPOMCTE CO3HAITCA CJenyolyM obpa30oM:

mknod -m 660 /dev/hda b 3 0

mknod -m 660 /dev/hdal b 3 1

mknod -m 660 /dev/hda2 b 3 2

mknod -m 660 /dev/hda8 b 3 8
mknod -m 660 /dev/hdb b 3 64
mknod -m 660 /dev/hdbl b 3 65
mknod -m 660 /dev/hdb2 b 3 66
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mknod -m 660 /dev/hdb8 b 3 72
chown root:disk /dev/hd*

SANITE /dev/hd*

CM. TAKXE mknod (1), chown(l), mount(8), sd(4)

Linux 17 December 1992 HD (4)
INITRD

HABBAHME initrd - ©SJeKTPOHHBI MOUCK, YCTaHABJMBAEMEl BO BpeMs

3arpy3KMU CUCTEMEL
ONMUCAHUE CrneumanbHei ¢ann /dev/initrd asisgercsa GJIOUHBIM yCTPOMCTBOM

TOJILKO oy YUTEeHUS . YCTPOMCTBO /dev/initrd - ©>TO
SJIEKTPOHHEI IOMCK, YCTAHABJIMBAEME BO BpPEMs 3aTPy3KM CUCTEME
0O TOT'O MOMEHTa, KakK 3alyCKaeTCs sAOpo. lo3TOMy SIOPO MOXET

UCIIOJIb30BATE CONEPXMMOe Ganyios OJiouHEx ycTporcTe /dev/ini-
trd nns OBYyXCTyNeHUaTOV 3aTrpy3KU CUCTEMEH.
Ha IepBOMn CTyIEeHNU 3arpPy3KU a0pPo 3anyckaeTcda n
yCTaHaBJIMBAET KOPHEBYIO banioByio cucreMy, conepxXallyio
/dev/initrd. Ha BTOpPOM CTYNEHM 3arpPyXalnTCH NONOJIHUTEJIbHEE
OpalBepsl UM MOINYJIM M3 HAUAJLHOTO KOPHEBOTO pasnesa. [Iocne
3arpPy3KU OOTIOJIHMTEJILHEIX ~ MOIYyJIeM YyCTaHaBJIMBAEeTCS HOBAad
KOopHeBas damnjoBas cucTeMma.

OIIEPALIMSI BAT'PY3KU
C nomompio initrd cucrTema 3arpyxaeTcsa B ClenylleM HOPAIKe:

1. HauaJjbHBEN 3arpy34MK 3arpyXaeT IOpoTrpaMMy fAOpa n
comepxmmoe /dev/initrd B namMaThe KOMMOBIOTEPA.

2. [Ipn 3amnyckKe AOPO "pacnakoeeBaeT" ¥ KOOMPYET
COonepXUMOe YyCTpOMCTBa /dev/initrd B YCTPOMCTBO
/dev/ram0, a 3areM oCBOOOXIAeT I[aMATH, MCIOJb3yeMyl
ycrporcreoM /dev/initrd.

3. 4dmpo ycTaHaBJIMBaeT (IOJId YTeHUS UM 3alMCK) YCTPOMCTBO
/dev/ram0 xak HaYaJbHYK KOPHEBYK (QAaMIOBYK CUCTEMY .

4. Ecam oOBUYHaAss KOPHEBas CHUCTEeMa SABJISAETCS M HadaJIbHOM

(nanpuMep, /dev/ramQ), TO AOpo [EPEeXOaUT K [OCJeIHEMY
mary B Barpys3ke.

5. Ecnn sanyckaeMelr Gann  /linuxrc nOpucyTCcTByeT B
HayaJbHOM KOpPHEeBOM cucreme, To /linuxrc sanyckaeTcsa C
UOEHTUOMKATOPOM I[OJIL30BATEJS, PAaBHBIM HYJIO. (Pamn /lin-
uxrc IOOJIXEH mMeThb npaea JocTyIlia K cucremMe, YTOOBI
OCYIIECTBUTE COOTBETCTBYOIMNA 3amnyck. &dann /linuxrec Mmoxer
OBITE JIOOBIM 3BalyckaeMeM OGamjioM, BkJouas ckpunT shell.)

6. Ecom /linuxrc He zanymeH wiu /linuxrc npepeaH, ToO
yCTaHaBJIMBaeTCs HopMaJibHas KopHeBas GaliioBas cucTeMma.
(Eciu pabora /linuxrc c (aijioBOM CUCTEMOM, yCTAHOBJIEHHOM
Hall HadaJIbHOM KOpHeBOM (aljioBOM CMCTEMOM, IIpEepEBaeTCs,

TO HoBeleHMe Anpa cTaHoeurcsa HEANEKBATHBM. [IpoutuTe
pasznen 3AMEYAHUA oJis [IOJIyUYeHUS BoJiee IOOPOOHOM
nHbopMaumm) .

7. Ecmm oOpluHasg KOpHeBas QaljoBas cUCTeMa MMeeT KaTajlol
/initrd, To ycrpoicreo /dev/ram0 nepenocurcas wu3s / B
/initrd. UnHaue, ecnu karanora /initrd He cymecTByeT, TO
ycrporicteo /dev/ram0 ymangercs. Ipu mnepeHoce u3 / B
/initrd /dev/ram0 He ypangeTcsa M HOpoUecc B OajibHeMmeM
paboraeT c /dev/ram0. Ecou karajsora /initrd =He
CyleCcTByeT B OOBIUHOM KOPHEBOM CHUCTEMe u ocTamnTcda
npouecce, paborawmme c¢ /dev/ram0 (npu CylecTBOBAHUN
/linuxrc), noeemenme gAnpa craHoBurTca HEINPEICKABYEMEIM.
IpouTtuTe pas3nesn SAMEUYAHUSA nss nosiydeHus OoJjiee MNOOPOOHOM
nHPoOpMaLUMM OO DTOM.

8. OBruHa g npouenypa 3aTrpPy3KU (HanpuMmep, BHI30OB
/sbin/init) NPOMU3BOOUTCH OBBEIYHOM KOPHEBOM (amIoBoOk
CUCTEMOM .
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ONIIMM HmwxecjeIyoWMM ONLUMM HAUYaJIbHOT'O 3arpy3dMKa C MCIOJIb30BaHMUEM
initrd BaugoT Ha Barpys3ky dgIipa:
initrd=mumsapariia
YkasplBaeT (Qaiy, KOTOPEIM 3arpyxaeTcs Kak COoIepXuMoe

/dev/initrd. s LOADLIN o570 onumsa KOMAaHIHOM
CTPOKMA . Oiisg LILO Bam cJenyeT MCIOJIL30BATh 3TY
KOMaHny B (Qamnyne HacTpoek LILO non Ha3BaHUEM
/etc/lilo.config. Haszpaume daiina, ykazaHHOE B B3TOM
OmLMM, OymeT obpasom bannoBon CUCTEMEI,
33aapPXUBUPOBAHHEIM IPOTPaMMOM gzip.
noinitrd

OTa onumMg OTKJIUaeT »OBYXD3TAlHYK 3arpy3Ky. fIpo
BHIIOJIHAET OOBUHYI [Npolelypy B3arpys3kM, Kak npu

HanmuuuM HeuHuumagnsupoBaHHoro /dev/initrd. B sTom
pexnMe Joboe comepxumoe /dev/initrd, sarpyxeHHoe B

aMsaThb npu IIOMOLIM HadvaJIbHOTO 3arpys3umrka, He
ucnosbsyerca. 3Ir1o nossonger /dev/initrd comepxaThb
Kakyo yTomHO MHOopMauupo. Tak WM MHade, yCTPOMUCTEBO

/dev/initrd npenHasHaueHO TOJIBKO IJIS UTEHUS U MOXET
OBITL MPOUMTAHO TOJBKO OOMH pas I[oCcJje 3arpy3Ku

CUCTEMH .

root=HaszBaHME-yCTPOMCTBA
yKasHBaeT Ha YCTPOMCTEO, MCIIOJIb3yeMoe Kak
HOpMaJilbHasA KopHeBada dgawmnoBasa cucrteMa. J[ina LOADLIN
3TO ONUMSA KOMaHOHOM cTpoku. Hna LILO sTo onuug,
MCIIOJIb3yeMass BO BpeMsa 3arpy3KM; OHa MOXeT OHTbH
onuuer B Qanjle HacCTpoek LILO non Has3BaHUEM
/etc/lilo.config. YcTpoMcTBO, YyKas3aHHOe B DTON
CTpPOKe, IOOJIKHO YyCTaHaBJIMBATbLCSHA npu HaJINUUM

nooxonsmey KOpHeBOM (QaljIoBOM CMCTEMEH.
CMEHA OBBYHOM KOPHEBOM CUCTEMEI
I[Io YyMOJIUAHMIO YyCTAaHOBKM sAIlpa (c napamerpoMm rdev miu cBopka
A0pa C 9TUM HapaMeTpOM) miim YyCTAHOBKM B OIILIMAX Ha4YaJIbHOI'O
3arpy34uMKa  MCIHIOJIB3YTCS IJid OOBHUHOM KOPHEBOM GaljioBol

cucTeMel. llpu cbopke @Qamnmnoroy cucTeMe NFS kak KOPHEBOMU
HaIOo MCIIOJIb30BATh onumM 3arpy3Ku nfs root name n
nfs root addrs nns HacTpolku NFS. IOins nojgyueHus OoJiee
nonﬁoGHoﬁ nHbopMaLmM no cucreMe NFS, coOpaHHOM kak

KOpHeBas, npoduTuTe ¢amy mokyMeHTauum o sAnpe nfsroot.txt.
HonoJIHUTeJIbHYID MHOopMalumio o6 yCTaHOBKE KOPHeBROM GalJioBOM
CUCTEeMBl MOXHO TakKxXe MNpodecTb B OokyMeHTaumm O LILO m LOAD-

LIN.
Opu nomouu /linuxrc MOXHO WM3MEHUTH YyCTPOMUCTBO KOPHEBOM
cucTeMmul. Jljiga 3TOTO  HeoBxommuMo cobpaHHoe /proc. Mocre

ycranoBku /proc /linuxrc MeHseT KOPHEBYK (QaJIOBYK CUCTEMy,
nenasa 3anmucu B Odannax: /proc/sys/kernel/real-root-dev,
/proc/sys/kernel/nfs-root-name i /proc/sys/kernel/nfs-

root-addrs. [yig CMeHE (QU3UUECKOTO YCTPOMCTBA KOPHEBOMU
cucrtemn /linuxrec sanuceHBaeT HOMEP HOBOTO yCTPOMCTBa B
/proc/sys/kernel/real-root-dev. Insa CMEHE KOPHEBOM

cucremul NFS /linuxre sanmceBaeT HacTpolku NFES B Galiime:
/proc/sys/kernel/nfs-root-name u /proc/sys/kernel/nfs-

root-addrs ,- wu ykazmBaer O0xff (HanpuMmMep, ICEBOOHOMED
ycTpoticTtea NFS) B gaisie /proc/sys/kernel/real-root-dev.
Hanpumep, cJenyiuas KOMaHIHAasA CTpoOKa shell cmMmeHUT

YCTPOMCTBO KOpHeBoM cucrtemu Ha /dev/hdbl:
echo 0x365 >/proc/sys/kernel/real-root-dev
B cioyyae ¢ NFS HmxecJsenymoumas CTpPOKa CMEHUT YCTPOMCTBO
KOPHEBOM cucTeMme Ha karajor NFS /var/nfsroot soxanbHOTO
cepBepa NFS ¢ IP-azmpecom 193.8.232.7 (mma MamMHE c IP-ampecoMm
193.8.232.7 u uMeHeM 'idefix'):
echo /var/nfsroot >/proc/sys/kernel/nfs-root—-name
echo 193.8.232.2:193.8.232.7::255.255.255.0:idefix \
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>/proc/sys/kernel/nfs-root-addrs
echo 255 >/proc/sys/kernel/real-root-dev
VCIIOJIL3OBAHUE
TJIaBHOM TNPUUMHOM MCHOJIb30BaHMa initrd Oruia BO3MOXHOCTH
HaCTpamMBaTh MOOYJIM AOpa IPpU YyCTAaHOBKE CUCTEMH.
Jajlee OpMBOOSATCS BSTallbl YCTAHOBKM:
1. lporpamMMa-3arpy3uMK yCTaHaBJIMBAETCS C IOMUCKETH MU C
JBOoTO IOPYyTOTO HOCHUTEJII BMEeCTe C MMHUMAJIBHEM  SIOPOM
(HanpuMep, HOOAOOEePXKa OIS /dev/ram, /dev/initrd u
bamnoeaa cucrema ext2) sarpyxaer /dev/initrd co cxaron
HayvaJIbHOM GaMJiIoOBOM CUCTEMOM.
2. Ckpunt /linuxrc omnpemesgeT: UTO HeOoBXOoOMMO IJid COOPKM

KOPHEBOU banioBom CUCTEMEL (kaxoM TUII YCTPOMCTBa,
opaMBepH yCTPOMCTBa M T..n.), HocuTenu (Hanpmmep, CD-ROM,
ceTs U T.IO.). 310 MOxeT OBITB CHEJIaHO IIyTeM OIpoca
IOJIL30BATEJISA, METOIOM aBToONpofaumMmM WM MCIOJIb3ysa oba
noaxoma.

3. Cxpunrt /linuxrc 3arpyxaeT HeOOXOOMMBIE MOIYJIU M3

HavaJibHOM (anjIoBOM CUCTEMHI.

4. Janee /linuxrc cosmaeT KOPHEBYKL OGalioByw cucrTemy. (Ha
3TOV CTYIEHM OHa elle He gBJjdeTcsa pabouen) .

5. Cxpunrt /linuxrc ycranasiusaeT /proc/sys/kernel/real-
root-dev, pazbupaer /proc, 3arpy30UHYK KOPHEBYK O0aMIOBY
cucrTeMy U JoOyio QanJoByl CHUCTEMy, KOTOPYI OH cobpali, u
3aBeplaeT CBOKO paboTy.

6. fnpo ycTaHaBIMBaeT pabouyin KOPHEBYKL GalJIOBYK CUCTEMY .
7. Korma ©danynoBas cucTeMa yCTaHOBJIEHA UM OYHKUMOHMPYET,
MOXHO YCTaHOBUTBb HauyaJlbHBIM 3arpy34dlMK.

8. HauajibHEIM 3arpy3uMK HACTPOEH Ha ycTaHoBky B /dev/ini-
trd, odanmoByn cucTemMy C Ha®opoM MOOyJen OJs COOPKHU
CHUCTEMH . (Ycrpoiicreo /dev/ram0 MoxeT OHTbL M3MEHEHO,
3aTeM OTCOeIMHEeHO, a ofbpa3 MOXeT OBTb CKOMNMPOBAH U3
ycTponcTea B Gani) .

9. Temnepp CHUCTEMa MOXET OBITH 3aTPYyXEHAa.

OcHoBHOM ponbo /dev/initrd B BHIIE OMNMCAHHOM npouecce
ABJIAETCH UCIOJIb30BaHME IMAaHHBIX HACTPOMKM BO BpeMa paboTH
3aTpPy30YHOM KOPHEeBOM (QAaMJIOBOM CHUCTEeMHE 6e3 TpeboBaHUA

IIOJIHOTO fAOpa WM eTro COOPKMU.

BTOpoll BapMaHT MCIOOJIbL3yeTCcs, IJIaBHEIM ofOpaszoM, eciau Linux
paboTaeT B CHUCTeMax C Pasz3jMUHOM KOHOMIypaumeM M B CeTH,
AIMUHUCTPUPYEMOY OIOHMM YeJIOBEKOM. B Takux cjydasax yIoOHO
MCIIOJIBE30BATH OIOHO aA000 )Z8 MMHVMaJIbHOE KOJIMYeCTBO
crieunM@UUEeCKOTO IHIpOoT'paMMHOTO ofecneueHusa. Cos3manTe oOmuUM
bann co BceMmMu HEe 00 X0 OMMBEIMIU MOIYJISIMM, TOT A BynyT
pasImMuaTbCcsa TOJBKO CKpunT /linuxrc muiamM CKPUNT, 3anyCKaeMbi
/linuxrc.

Takasa uHbOOpMalLMdg, KaK MeCTOHaAXOXIeHMe paslejla C KOpPHeBOU
baryoBOM CHMCTEeMOM, He HyXHa BO BpeMs 3arpy3Ku; CuUcTema,
3arpyxaemMas c /dev/initrd, MOXET IIpOBECTHU omnpoc
noJib30BaTeNId U/ UM OejlaTh ONpeneljieHVd aBTOMAaTUUECKM.

Taxxe nucTpubyTuBH Linux CD-ROM MOT'YyT MCHOJNIB30BaTh initrd

OJI9 YHOPOWEHHOM YCTaHOBKM CUCTEMBEl C IOMOUIBLI0 CD-ROM.
IncTpmubyTUB MOXeT McHoJib30BaTh LOADLIN g OpsaMOM 3arpy3KU
/dev/initrd c¢ CD-ROM 6e3 Kakmux—-Jamubo IOUCKET. IucTpndyTus

TakKXe MOXEeT MCIOJIb30BaTh 3arpy30uHyld nuckery LILO m 3arem
3arpy3UTh GOJBUIMM 3JIEKTPOHHEM OMck npu nomomu /dev/initrd

c CD-ROM.

KOH®UT'YPALINA
/dev/initrd - 3T0 GJOYHOE YCTPOMCTBO TOJIBKO MJif UTEHMS C
OCHOBHEIM HOMepOoM 1 M BTOpOCTeINeHHBM HoMepoMm 250. OBBIYHO
npaea Ha /dev/initrd npuHanmexar root.disk c pexumom 0400
(TOJNIBKO IJIS UTEeHMS TIoJIb30BaTesJieM root). Ecimmu cucrema
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Linux He umeer rortoeoro /dev/initrd, oxH MoxeT 6BTL CO3IOaH
cleqyolyMy KOMaHIaMuU :
mknod -m 400 /dev/initrd b 1 250
chown root:disk /dev/initrd

Monmepxka oJis B3JIEKTPOHHOTO oMCKa u 3arpPy304YHOTO
3JIGKTPOHHOTO nOucka (HanpmMep, CONFIG BLK DEV RAM=y 1 CON-
FIG BLK DEV INITRD=y ) nojpkHa OHTE cOoOpaHa BMeCTe C  AOpoM
o TOTO, YTOBH MCIIOJIL30BAThH /dev/initrd. pn
ucnonbzoeauuu /dev/initrd mpaliBep SJIEKTPOHHOTO IOUCKA HE
MOXeT OBTb B3arpyXeH Kak MOIYJIb.

SAWMIE  /dev/initrd
/dev/ram0
/linuxrc
/initrd

CM. TAKXE
1. C cywmecTrywomMM gaOpoM Jiobas danioBas cuUcTeMa, OocCTaklmasacs
yCTaHoBJIeHHOM npu nepenoce /dev/ram0 wus / B /initrd,
mocrynsHa. 3anucu B /proc/mounts He OOHOBISITCH.
2. B ciaydae Cc TekymelM BepcueM fAmpa: eciam karanora /initrd
He cymecteyeT n ecau /dev/ram0 wmcnosnesyeTca KaKMM-JUOO
npoueccoM (MaM B HeM YCTaHOBJIeHa kakasa-jmbo odannosasa
cucrema), To " /dev/ram0 HE OymeT MNOJHOCTLI yIaJleH. Ecau
/dev/ram0 HEnonHocTe oTcoemmHeHa, To /dev/ram0 ocraHeTcsa
B IaMATV CUCTEMH.

3. INonpszoarenu /dev/initrd =He I OJIKHEL 3aBUCETH oT
IOBEeIEeHMS ONMCAHHOTO B MNPEOHOYIMX SBaMEeUYaHUSIX. ckKopee
BCero »To ByIeT MCIOPAaBJEHO B I[OCJIeNyllMxX BepcHuax dIpa
Linux.

SAMEYAHMSA VICXOIOHBEIM TeKCT B sanpe s initrd 6w HanmucaH Werner Almes-—
berger <almesber@lrc.epfl.ch> " Hans Lermen <ler-
men@elserv.ffm.fgan.de>. VICX O OHEIM TEKCT initrd

nobaBysgeTcs B AOpO, HauuHas C Bepcum 1.3.73.
CM. TAKXE chown(l), mknod(l), /dev/ram(4), freeramdisk(8), rdev(8),
bann OokyMeHTaUMM B MCXOIOHBIX barmax sanopa initrd.txt,

OOKYMEHTAalLMKn 10 LTLO, OOKYMEHTAaLMI o LOADLIN u
nokyMeHTaumuio o SYSLINUX.
Linux 2.0 6 November 1997 INITRD(4)

INTRO

HA3BAHME intro - BBeJileHHE B crielUalIbHBIE (haiiIbl
OIIMCAHME Drta riiaBa OnuchIBaeT CHCIHAIBHBIC (DAITBI.
®AWJIBI /dev/* -- daitasl yeTpoiicTs

Linux 24 July 1993 INTRO(4)

LP
HABBAHUE lp - OPMHTEpPH
CHUHTAKCHUC #include <linux/lp.h>
KOH®UT'YPALUA
1p[0-2] - 3TO CUMBOJIbHEIE YCTPOMCTBA onsa PaboOTE
napajijleJibHOT'O IOopTa; OHO MMeeT OCHOBHOM UMCJIO 6 "
BTOpOCTeneHHoe 0-2. BTOpoCTemneHHEe UMCJla COOTBETCTBYIOT

cyenywommM ampecaM nopta npuHTepa: 0x03bc, 0x0378 m 0x0278.
O6LUuHO OHM paboTalT B pexmMme 220 C nojp30BaTEJIEM root
TpyHonel 1lp. YOPabJdATb NPMHTEPAMM MOXHO IPM NOMOLM OHNpoca U
Ipy IOMOWM CHITHAaJla [NPpepeBaHMA. [IpepelBaHMAa PEeKOMEHIOYITCH
IpM BHICOKMX CKOPOCTSAX TI[edyaTu, HalpuMmMep, IJsg Ja3epHHX
[IPMHTEPOB . HOisa OOBIUHEIX MaTPUYHEIX IIPMHTEPOB Oymer
OOCTATOUYHO ONpoca MNOpTOB. [0 YyMOJIUAHMI YCTaHAaBJIMBAETCSH
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pexmuM oIpoca.
OIMMCAHUE I[lommepXmMBalTCsa Cjenyilmme BH3O0BH: ioctl (2):

int ioctl(int fd, LPTIME, int arg)
YcTaHaBIMBaeT BpeMsa, B TeueHMEe KOTOPOI'O IpalBep
oXmImaeT NPOBEPKY INPMHTEpa, Korna ero dOydep =3amnojiHEH
arg. Ecim npuHTep OBICTPEI, TO Jiydlle yMEHBUMUTH 3TO
YMCJIO, a eCJM MEeIJIEHHH}, TO Jydlle YBeJUUYUTL. ITO
UMJIO [IpPelCTaBJIeHO B COTHEIX CEeKYHIH; I[I0 yMOJIYaHMIO
yKasaHoO umucJio 2, uro osHauvaeT 0,02 CexKyHIOH. Clie)
oTpaxaeTcsd TOJIbKO Ha IpauBepe oIpoca.

int ioctl(int fd, LPCHAR, int arg)
YcTaHaBIMBaAeT MaKCMUMaJIbHOE KOJIMUECTBO LMKJIOB, B
TeueHMe KOTOPHX IpaMBep oIpoca OXuIaeT ITOTOBHOCTHL
IPMHTEPa K [IepeBOny CHMMBOJIA B IIEepPeMeHHy arg. Eciu
neyaTh MeIJIeHHasd, TO PEeKOMEHIyeTCs YBeJUUUTL BTO
4yycJio, a €eCJiM MeIJIeHHAas CHUCTeMa, TO yBeJMUYMTh. IO
yMOJIUaHMio 3TO umcio paBHO 1000 m oHO BAMAET TOJBKO
Ha IpaMBep OIPOCOB.

int ioctl(int fd, LPABORT, int arg)
Ecnu arg paBeH HYyJIO, TO IOpaVBep IpMHTepa OyOeT
IIOBTOPATL IMONHTKM INpK ommbkax, B [IPOTMBHOM CJlydae
OH IPEKPATUT nxX IIOBTOPEHUE . Ilo YMOJIYa HUIO
YCTaHaBJIMBOEMOE 3HAUEHME PAaBHO HYJIO.

int jioctl(int fd, LPABORTOPEN, int arg)
Ecim arg paBeH HyJo, TO open(2) OynmeT mNpepBaH Ipu
oumbke, nHaye ommobOKa OyneT IPOUTHOPMPOBAaHA .
3HaueHMEe MO YMOJIUAHMIO He PaBHO HYJIO.

int ioctl(int fd, LPCAREFUL, int arg)
Ecim arg paBeH HYJO, TO CHUTHaJE O TOM, uTo
3aKOoHUMJIacb Oywmara, IIPMHTEP He T'OTOB MM ommoka,
OOJDKHEL OBITH C OTPMLATEJIbHEIM 3HAUeHMEeM: IIPpM IPYyI'OM
3HAUEHUM OHM MITHOPMPYWTCS. [I0 yMOJIYaHMIO 3HAUEHUE
HE PaBHO HYJO.

int ioctl(int fd, LPWAIT, int arg)
YcTaHaBIMBAET YMCIIO LVKJIOB OXMIOAHUS oo
CTPOOMPOBAHMSA HNPMHTEpa M IJIA IIOJIYUYEeHMs TOJIbKO YTO
HaredyaTaHHOTO CMMBOJIA, a TakXe yCTaHaBJIMBaeT UMCJIIO
LVKJIOB OXMUIOAHMS 0O OCTaHOBKM CTPODOMPOBAHMUS B
3aBUCUMOCTM OT SBHAUEHUS arg. B PYKOBOICTBE
CKaBaHO, UYTO DTO BpeMsa »OJKHO paBHATbCA 0.5-M
MMUKPOCEeKYHIIaM, HO OIBT IIOKasajl, YTO B IaHHOM CJiyyae
XBaTaeT ¥ BpPEeMeHM SBaOepPXKM IPOI'PaMMEL. [HosTOMYy
YCTaHaBJIMBOEMOE SBHAUEHME I[I0 YyMOJIUaHMIO PaBHO HYJID.
3TO wmMcCHnoJb3yeTcsa Kak OJd OolpamMBamnmero, TakK U
IIpepHBanIEerO IPMHTEPA .

int ioctl(int fd, LPSETIRQ, int arg)

STrorT ioctl () TpebyeT mHOpaB CyYNeplroJib30BAaATEIS. OH
cosmaeT int ¢ HoBeM IRQ B 3HaAUEHMUM apTyMeHTa.
[IobouHE 50OeKT - MNOBTOPHEM 3alyCK NpMHTepa. Korma

arg paBeH HYyJ©O, OyOoeT MCIOJb30BaH OpaMBep OIpoca,
yCTaHOB.HeHHbHZ 10 YMOJIYaHMI.

int jioctl(int fd, LPGETIRQ, int *arg)
CoxpaHsaeT McHnoJb3yeMel IRQ B arg.

int ioctl (int fd, LPGETSTATUS, int *arg)
CoxpaHseT 3HAUeHMe CcTaTyca [opTa, paBHOe arg. Burh
VMEKT cllenynlre SHAUYEHU :

LP_ PBUSY IIPMHTEP BaHAT, 3HAUEHMEe [0 yMOJYaHuio — 1
LP PACK IIOOTBEPXOEHME, 3HaueHMe 10 yMojidaHuo — 0
LP POUTPA 3aKOHUMJIACh OyMara, 3HaAuUeHMe II0 yMOoJIUuaHuo - 1

LP_ PSELECD IPMHTEP BBIOPAH, BHAUeHMEe [0 YyMOJIYaHuo - 1
LP_ PERRORP ommbka, BHaueHMe [0 yMojidaHuo — 0

ObpaTUTeCh K PYKOBOICTBY IIO Bamemy NPpMHTEPY OJg
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YSICHEHUI SHAUEeHMS CUTHAJOB. 3aMeuaHue: HEONMCAaHHBEe
OUTEL TOXEe MOTYT WMEThb 3HAaueHue (B 3aBUCUMOCTMU OT
Bamero npuHTEPA) .

int ioctl(int fd, LPRESET)
BHOBBL 3allyCKaeT NPUHTEp, apryMeHTH IJisg STOTO He

MCIOJIE3YITCH .
SAWIIEL /dev/1lp*
ABTOPH J[3HauaJIbHO IpaMBep NpuHTepa Opwl onmcaH Jim Weigand m Linus
Torvalds. Iajnee oH Owpul popab®oran Michael K. Johnson.
[lporpamMMa IpepelBaHMA HamnmcaHa Nigel Gamble. Alan Cox

coemnan ee monmyJnbHOM. LPCAREFUL, LPABORT, LPGETSTATUS Owbliu
noBaBjyieHsl Chris Metcalf.
CM. TAKXE mknod (1), chown(l), chmod(l), tunelp(8), lpcntl(8)
January 15, 1995 LP(4)

MEM

HA3BAHMUE mem, kmem, port - cucTeMHasi IaMsTh, TaMsTh SAPa U TOPTHI CUCTEMBI
OIMUCAHUE Mem - 510 aiti CHMBOJIEHOTO YCTPONCTBA, SBIISIOMIHICS 00pa3oM (HhHU3HIECKOM
NaMsITH KOMITBIOTEpa. DTOT (ailil MOXKET OBITh HCITOB30BaH IS TPOBEPKH CUCTEMBI (U TaXKe
JUTsSl BHECCHUS B HEE UCTIPABIICHUI ). Ajipeca OaliTOB B aMSTH HHTEPIPETUPYIOTCS KaK ajpeca
¢du3ndeckoit mamsaTH. CChUTKHM Ha HECYIIECTBYIOIIHE a/Ipeca BhI3BIBAIOT BO3BpAIlaeMbIe ONTHOKH.
[IpoBepka cucTeMbl WM BHECCHHE B HEE UCTIPABJIICHUI HHOT/IA IPUBOIST K HEMIPEIBUICHHBIM
pe3yJbTaTaM B TOM CIIy4yae, eCJIM €CTh OUTHI, KOTOPBIE pa3pemIaeTcsi TOJIbKO YUTATh U TOJIBKO
3amuchkiBaTh. Daiin cozpaetcs: mknod -m 660 /dev/mem c 1 1 chown root:mem /dev/mem ®aiin
kmem uaentuyeH ¢aitry mem, UCKIIIOYas TO, YTO MEPBBIH obecneunBaeT Bac 10CTynoM TONBKO
K namstu sapa. OH cozmaeTcs cneayronmm oopazom: mknod -m 640 /dev/kmem ¢ 1 2 chown
root:kmem /dev/kmem Port naentnuen mem, HO OH MpenocTaBisgeT Bam gocTyn k mopram
BBOJIa-BbIBOAA. OH co3naercs cieayromuM oopazom: mknod -m 660 /dev/port ¢ 1 4 chown
root:mem /dev/port ®AWJIBI /dev/mem /dev/kmem /dev/port CM. TAKJKE chown(1), mknod
(1), ioperm(2) Linux 21 November 1992 MEM(4)

MOUSE

HA3BBAHUE mouse - IOCJIeNOBaTEJIbHEM MHTepdeMC MBI

HACTPOMKA Melb  MOOCOEOMHAETCHS K I[IOCJeNoBaTeJIbHOMYy MNopTy RS232/V24.
Ins nosrydeHus OGoJsiee nompoBHOM mMHbopmaumm npourure ttys (4)

OIMMCAHUE

BeegeHue
HMXe IpuBeIeHa OIMCaHMe pal3beMa C OeBATLO HITHIP IMU ,
MNCIIOJIBE3YEeMOTI'O OJid IIOIOKJIIOYEHMSA MBIIN @
HITHPb Has3BaHUE VCIOJIb3YEeTCsa IJis
2 RX HaHHBIE
3 X -12 V, Imax = 10 mA
4 DTR +12 V, Imax = 10 mA
7 RTS +12 V, Imax = 10 mA
5 GND 3azeMyieHue

39TO oOmnmMcaHMe NPMBOOMTCS B HOOKyMeHTauuy, xXOoTa 9-u V xXBaTUT
NOYTHK JIOOOM MBIIM .

IpaliBep MBIIM MOXET PAaCMNO3HATBH MBIIL, [IOCBUIAA CJabBlM CUTHAJ
RTS u 3aTeM yBeJMuMBasg e€ro. IIpMMepHO udepes 14 MUIIIMCEKYHT
MBIIE ~ BepHeT 0x4D ('M'). Eme wuepezs 63 MUJIMCEKYHIE
TPEeXKHOIOYHAas Memb Microsoft-compatible Beprer curHan 0x33
(131).

OTHOCUTEJNIBHOE OBVDKEHUE MBIV IIOCEJIaeTCA Kak dx
(moJloXMTesIbHOE 3HAUeHMe O3HadvaeT OBMWXeHMe Hanpabo) u dy
(IOJIOXMUTEJIbHOE 3HAadeHMe Os3HadaeT OBMXEHMEe BHU3) . Pa3JMdHHE
MBIIM MOTYT paboTaTbk C Pa3HEIMM CKOPOCTAMM. IJa OnNpenejyieHus
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CKOPOCTM yCTaHaBJIMBAaWTCsa Ccjlelyiomue ee 3HaYeHUs (o
ouepenu) : 9600, 4800, 2400 m 1200 6uT/C; Kaxmell paz Opu
YCTaHOBKE 3HauYeHMsa CKOPOCTM NMIIyTCHS 2 CHUMBOJia M3 TabJsmiE,
NPpMBEOEHHOM HMXe, M IOCJe DSTOTO0 MIeT BpeMsa OXMIAHUI,
paBHoe 0,1 cexyHmH. B Tabiuie ykKasaHE CKOPOCTM M CHMBOJIHL,
COOTBETCTBYIME UM:

our/c CUMBOJIB
9600 *q
4800 *p
2400 *o
1200 *n
IIEPBLIM tant ns nakera MOXeT MCIIOJIb30BAThECHA OJ1s

CUHXPOHMBALNWN .
IlpoToxon Microsoft
IIpoTokosi Microsoft ucnonbp3yeT OIMH HaudaJIbHEM OUT, 7 OUTOB

IO AaHHBIX (be3 HOpPOBEepPKM UYETHOCTM), OIOMH CTON-OMT; MNPOTOKOJ
paboTraer co ckopocTei 1200 6mr/c. JlaHHHE [EpPeCHJIATCSa B
RxD TpexOaMTOBBIMM naKkeTaMn. IBUMXeHMNA no dx wm dy
IepecHJIaloTCsAa KaK OOIOJIHEeHMS IpyI Opyra. 3HaueHue 1b  (rb)
YCTaHaBAMBAETCA MPU HaXaTUM JIEBOM (IPpaBOM) KHOIKM:
tant de6 db5 d4 d3 dz dl do
1 1 1b rb dy7 dy6 ax’7 dx6
2 0 dx5 dx4 dx3 dx2 dx1 dx0
3 0 dy5 dy4 dy3 dy?2 dyl dy0

IIpoTokon Microsoft pns TPeXKHONMOWHOM MBI
OBbrruHO  MbHIbE Microsoft mmMeeT IBe KHONKM. HO e€CTh HECKOJIBKO
TPEeXKHOIIOUHEIX MEBIIEN , TaKxe VICIIOJIb 3YIOIMX IIPOTOKOJI
Microsoft. O HaxaTuM cpelHEeM KHONKM cooflaeTcs OTChIJIaHMEM
makeTa C HYJIEBHM IOBMXEHMVEM M HeHaXaThMM KJIaBUIIAMMU. (TaxkumMm
obpasoM, B OTJIMUME OT IOBYX IOPYI'MX KHOIIOK, CTaTyC CpelHel
He oTobpaxaeTCsd B KaxXIOM IakKeTe) .

IIporokon Logitech
TpexKHONOUHAsA MHIIL Logitech mMcnosb3yeT BapMaHTH OIPOTOKOJA
Microsoft: KOoI'Ia CpenHsasd KHOIKa OTIOylleHa, IIOoCHJlaeTCcs
BBHIIEONMCAHHEM TpexOalTOBHM IakeT, a KkKoI'Da OHa Haxara,
IIOCHJIaEeTCH UeTHpPexOalTOBHM IIakeT, IIe UeTBepTHM OalT uMeeT
3Hauenre 0x20. B wYacTHOCTM, O HaxaTuUM CpPeIHeM KHOIKM
coobmaeTca c nomompio naxkera 0,0,0,0x20 nopm ToOM, UTO
OCTaJIbHEIE KHOIKM OCTAalTCSd HEHAaXaTHMU .

I[IpoTokon Mousesystems
[lpoTokxoJsl Mousesystems ucnosb3yeT OOMH HadaJlbHEM OUT, 8
OMTOB IaHHHX, He MCIOJb3yeT I[IPOBEpPKYy IO UEeTHOCTM UM IBa
cron-6ura npm ckopocTtu 1200 6ur/c. JaHHBIE [IOCBIJIATCHS Ha
RxD naTu®aMTOBEIMM IIaKeTaMM. dx I[IOChBUIaeTCsS Kak COBOKYIIHOCTb
OBYX BEJIMUMH, COCTOAWMX M3 IOBYX dacTel, dy [IOCBUIAaeTCsa Kak
COBOKYIIHOCTbL IBYX OTPMLATEJIbHEIX BEeJMUMH, COCTOSIMX M3 IBYX
yacTten. 1b (mb, rb) OOHYJNAKTCS NPM HaXaTuUM JIeBOM (cpenHel,
npaBoOM) KHOIKM:

BamnT d7 do ds d4 d3s d2 dil do
1 1 0 0 0 0 1b mb rb
2 0 dxab6 dxab dxad dxa3 dxa?2 dxal dxa0
3 0 dyaé dyab dyad dya3 dya?2 dyal dya0
4 0 dxb6 dxb5 dxb4 dxb3 dxb2 dxbl dxb0

(@)

0 dyb6 dyb5 dyb4 dyb3 dyb?2 dybl dyb0
UeTBEepPTEM U HOATEM OaMTBE ONMCEBAIT M3MEHEHMS, IpoM3ollenuye
3a BpeMda IIepenadys BTOPOI'O M TpeTbero OanrTa.

I[IpoTokon Sun
IIpoTokoJs Sun - 3TO TpexbamToBas BepcHUA NPOoTOokoJia Mousesys-—
tems (onmmMcaHHOTO  BHIIE) , TOJILKO @OBa IOCJemDHux OanmTa He
OTCHIJIAITCSH .

I[IpoToxon MM
[lpoTokos MM NpoM3BOOMUT MNPOBEPKY Ha HEUYETHOCTb, MCIOJb3yeT
OIMH HaAUYaJIbHEM OuUT, BOCEeMb OMTOB HOAHHHEIX UM OIOMH CTOI-0MTa
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npu cxopoctu 1200 Our/c. [aHHEE [IOCHUIATCS Ha RxD

TpexOaMTOBEIMM IHakeTaMu. dx U dy OTCBHUIATCHA KakK OTIeJIbHEE
3Ha4d4eHMs CO CBOMMM 3HakaMy, OMT 3Haka MMEEeT OTpHulaTeJIbHOe
3HaAUeHMe . 1b (mb, rb) OTCHUJIAIOTCS @IPM HaXaTUM JI€BOU

(cpenHel, NpaBOM) KHOIKU:
famT a7 de d5 d4 a3 d2 dl do
1 1 0 0 axs dys 1b mb rb
2 0 dx6 dx5 dx4 dx3 dx2 dx1 dx0
3 0 dy6 dy5 dy4 dy3 dy2 dyl dy0

$AVITEL /dev/mouse
- 270 OOBUHO WMCHOJIb3yeMas CMMBOJIbHAs CCHJIKA Ha
yCcTpomcTBO "MblIub".

CM. TAKXE ttys(4), gpm(8)

Linux February 10, 1996 MOUSE (4)
NITT.T.

HABBAHUE null, zero - HOycToe YCTPOMCTBO

OIIMCAHUE JlioOwle JaHHBIE, SalMCaHHBE B ClHeluuajbHbele dannasl null mnam

Zero, CTUPAaKnTCs.
CuMTHBaHUE nHboOpPMaLUM nus CrelumaabHOTO dbanna null
BO3BpamaeT KoHel haria, a uTeHre balia zero cuMmbBoOJiEL \0.
®amsyel null 1 zero co3manTCd Tak:

mknod -m 666 /dev/null c 1 3

mknod -m 666 /dev/zero c 1 5

chown root:mem /dev/null /dev/zero

3AMEYAHUA
Ecim o5Tm  banisl 3akKpeITh  OJIS  YUTEHMS M BalMcK OJIsS BCeX
nnoJjib30BaTENEN, TO MHOTME IPOTPaMMEl BynyT padoraThb

HEINOHATHEIM O0pa30M.
SAVIIHL  /dev/null

/dev/zero
CM. TAKXE chown (1), mknod (1)
Linux 21 November 1992 NULL (4)
RAM
HA3BBAHUE ram - YyCTPOMCTBO IOy pad®oTH C 3JIEKTPOHHEM IMCKOM
ONMCAHUE Ram - 5270 OJIOUHOE YCTPOMCTEBO IJig IOCTyIla K DJIEKTPOHHOMY
OVCKY .

OHO co3zmaeTcsd ClenylluM OBpPa30oM:
mknod -m 660 /dev/ram b 1 1
chown root:disk /dev/ram

SANITE /dev/ram
CM. TAKXE mknod (1), chown(l), mount(8)
Linux 21 November 1992 RAM (4)
RANDOM
HA3BBAHUE random, urandom - YyCTPOMCTBO fAOpa IOJId CO3IaHMA CJIydalHBIX
qycet

ONMCAHUE CrnieumaJsibHEIE NOCUMBOJIbHEE Oanse /dev/random u /dev/urandom
(moseunmce B Linux Bepcum 1.3.30) npemocTaBidoT MHTepdeMc

TeHepaTopy CJlydaMHHX 4YuceJl B  AIpe. damn /dev/random
oBo3HaUaeT eIMHMLEM IJlaBHOe UMCJIO yCcTpolcTBa U uudpom 8
BTOPOCTENEHHOE . dan /dev/urandom o603HauaeT enUHULIEN
TJIaBHOE UYMCJIO yCcTpoMmcTBa M Umdpolt 9 BTOpPOCTEIEHHOE.
I'enepaTop CJIydaMHBIX UMCeJI BHEBOIOUT WYyMH M3 IpaVBepoOB
YCTPOMCTB M OPYyI'MX MUCTOUHMKOB B "xaormuHem" nyna (entropy
pool) . T'eHepaTop TakXe COXpaHAeT HeOoOXOoOMMOe KOJIMUEeCTBO
OuTOB WyMa B 3TOM nyje u dopMMpyeT U3 HEeIro CJlydalHHe
yucia.

llpu UTeHMM nOaHHeXx B ycTpoiicrBe /dev/random coszpawnTcs
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TOJIBKO  CJIyYaliHHE GamlTH, cocToAmMe us BUTOB myMa
"Xa0TUYHOTO" nyna. Ycrponcrso /Jdev/random MoxeT OHTbL
HeoBXOIMMO II0JIb30BATEJIAM, KOTOpPEE TPebylT OUeHb BHCOKOTO
ko2ddULIMEeHTa CJIYyUYaMHOCTM, HanpuMmep, IpM CO3IaHUM KJIoua
mocTyna m  T.I. Ecin "xaoTuuHBM" 0OYyJl  ONyCcTeJ, UTeHUue
/dev/random GiioKkMpyeTCs, [IOKa HEOOXOAMMOE KOJIUMUECTBO OUTOB
B nyJjie He OyIeT CO3IaHO.

Urenre maHHeIx ycTporcrBa /dev/urandom BO3BpPaATUT CTOJIBKO

0anToB, CKOJIBKO OBJIO 3alpolleHO. B pesyjabTaTe, €CIM B IyJe
OBIJIO HEOOCTATOUHO OMTOB, TEOPEeTUMUEeCKM BO3MOXHO OyIeT HaMuTu
YS3BUMOCTL  ajiTOPMUTMa, MCIOJNb3YKIEero 3TO YyCTPOMCTBO. Ecmam
5TO BaxHO, ucnonnsyire /dev/random .

HACTPOMKA

Ecau B Bameit cucteme HeT dansos /dev/random u /dev/uran-
dom, oOHM MOTYT OHTL CO3IaHH 3alJaHMeM KOMAaHI:

mknod -m 644 /dev/random c 1 8

mknod -m 644 /dev/urandom c 1 9

chown root:root /dev/random /dev/urandom

[Ipy 3amnycke CUCTEMBl BXOIHOM "XaoTHMUHEM" OyJl MOXeT OBTbH
CJIMIIKOM MaJl OJisd HOPMaJlbHOM pPabOTH. Clife) yMEeHbllaeT
ko2hdULIMeHT crayyarmHocTmM. UYToOwl wm3bexaTb 3TOoT0 sbdexTa,

BKJIOUMUTE CJIeNylliMe CTPOKM B 3aTPYy30UHBIA CKPUIIT :
echo "Initializing kernel random number generator..."
if [ -f /var/random-seed ]; then
cat /var/random-seed >/dev/urandom

fi
dd if=/dev/urandom of=/var/random-seed count=1
Taxkxe npobaBbTe clledynliMe CTPOKM B CKPMIT, 3allyCKaoIUNCI

IpMY 3abBepleHun paborT:
echo "Saving random seed..."
dd if=/dev/urandom of=/var/random-seed count=1
®AMIEL  /dev/random ,
/dev/urandom
ABTOP T'eHepaTop CJy4YaMHBIX 4YMCeJI AOpa HANMCaH
Theodore Ts'o (tytso@athena.mit.edu).
CM. TAKXE mknod (1)
RFC 1750, "Randomness Recommendations for Security"
Linux August 1, 1997 RANDOM (4)

SD

HABBAHUE sd - OpamBep OJi8 IOMUCKOBEIX HakonmurTeney SCSI

CHUHTAKCHC RPART */

HACTPOMKA D3T0 GiouHOE YCTPOMCTBO. VMsa YyCTPOMCTBA MMEET CJIeNyIUyio
bopmy: sdlip, - rme 1 - OykBa, oOO3Hauawmasa OGulnueckKun
HaKONUTEJb, a p - HOMEp paszejyla B DHBTOM O(OMBUIECKOM
HakonmureJyie. YacTo HOMep pasmesia p OBBaeT MNPONyNeH, KoTI'na
YCTPOMCTBO COOTBETCTBYyeET IIOJIHOCTBI0 BCEMYy HAKOIUTEJIO.
Inckm SCSI comepxaT umudpy 8 (sTO OCHOBHOUI HOMep
yCcTpomcTea) , a BTOPOCTEIEHHEIE upcra YyCTpPOMCTBA
COCTaBJIAKTCSA IO dbopme (16 * HOMEep HAaKONUTEJIA) +
HoMep paszperna, e HOMEp HaKOINMUTeJS - 3TO HOMED
bnsmueckoro HaKONUTEJS B nopsanke obOHapyXeHUsd, a
HOMep pasgesna :
paszmesnn 0 - HaAKONMTEJIb IIOJIHOCTBLIO
pasnoentl #1-#4 saBagaoTca ocHOBHEIMM ("primary") DOS-pasmesamu
paszmensl #5-#8 - pacumpenHble uim Jormdeckue ("extended" wnm
"logical") DOS-paspmenkl. Hanpmmep, ocHoBHOM Homep /dev/sda
- 8, BTopocTeneHHelr - 0; yYCTPOMCTBO IMPUCBOUT UX BCEM
[IEPBBIM HaKONUTEJAM SCSI B CHUCTeMe; OCHOBHOM HOMEp
/dev/sdb3 - 8, BTOpOCTeneHHwlM - 19, yCTPOMCTBO NPMCBOUT UX
TpeTbeMy OCHOBHOMY pa3zmesly DOS Ha BTOpoM Hakonurejye SCST.
B HaCTOoAWLUN MOMEHT IOOOEPXMBAKTCA TOJIBKO OJIOUHEE
YCTpPOMCTRA.
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OIIMCAHUE JocTynHE CcJenyilmre BBE3O0BE IR ioctl
HDIO GETGEO
Bos3epamaeT HnapaMeTpe IMcka M3 BIOS B BuOe cienyouen
CTPYKTYPH
struct hd geometry {
unsigned char heads;
unsigned char sectors;
unsigned short cylinders;
unsigned long start;
};
YkazaTeynb Ha 5STy CTPYKTypy SABJdAeTCA IIapaMeTpoM
ioctl(2). VubopMalmsa, BO3BpallaeMasd B IapaMeTp
TeoMeTpUM OUCKOBOI'O HaKONUTelnd, HoHuMaercs DOS!
3Ta TeomMeTpusa He [GBJLeTCda (QUBMUEeCKOM I'eOMeTpuen
HakKonmuressa. I[lpuMeHseTcs, KoT'Iga COoCcTaejsgeTcsa Tabamuua

pas3nesios HAKOIUTEJS U ecTb HeoBXOIMMOCTL IJsg
coBMmecTuMoCcTU ee c onepauusavu fdisk(l), efdisk(l) u
lilo(1). Ecnm nHdpopMaLmsa O TeOoMeTpuM IOUcCKa
HeIoCTynHa, BCeM I[apaMeTpaM BO3BpallaeTCcs HYyJIeBoe
3HAaUeHNe .

BLKGETSIZE

BozBpamaeT pas3Mep YCTPOMCTBa B cekTopax. l[lapamMeTp
ioctl (2) BynmeT ykaswHBaTh Ha OJMHY 3TOTO YyCTPOMNUCTBA.

BLKRRPART
3acTaBijdeT [IepedrTaTb Tabjaulbsl pas3nesjioB Ha IUCKe
SCSI. VYkaseBaeTca 0e3 [napamMerpa. ioctl TaKxe
nonmepxXmuBaeT scsi (4). Ecau mnapameTp ioctl (2)
okasajica 3aTpeb®OoBaH, HO €I'0 He CcyllecTByeT, Torna

ioctl (2) moszBpaTuT -EINVAL.
®AMIIBL  /dev/sd[a-h]: uesice yCcTpOMCTBO

/dev/sd[a-h] [0-8]: oTmesybHHe OJIOKM Pa3IeJIOB
CM. TAKXE scsi (4)
Thu Dec 17 10:15:53 1992 SD(4)
ST
HA3BBAHUE st - JIeHTOuHB HakomomreJbp SCSI
CUHTAKCHUC

#include <sys/mtio.h>

int ioctl (int fd, int request [, (void *)arg3]):;

int ioctl(int fd, MTIOCTOP, (struct mtop *)mt cmd);

int ioctl(int fd, MTIOCGET, (struct mtget *)mt status);

int ioctl(int fd, MTIOCPOS, (struct mtpos *)mt pos);
OIIMCAHUE

IpaiBep st yuacTByeT B YCTAHOBKE CBA3M C pPa3JIMUHEIMU

JIEHTOUHEMMK Hakonmurejamu SCSI. B HacTosdullee BpeMsa IpauBep
[IO3BOJIAET YNPAaBJATL JIOOBMM YyCTPOMCTBAMM '"IIOCJIEIOBATEJILHOT'O
noctyna". B mpavBepe st umbpa 9 mcnonb3yeTcsa KakK OCHOBHOE

UyCJIO YyCTPOMCTEA.

Kaxmoe yCTpPOMCTBO MCIOJNIB3YET BOCEMb BTOPOCTEIEHHEIX HOMEPOB
ycTpoMcTBa. IllepBrHEe OATH OMTOB BO BTOPOCTENEHHEIX HOMEepax
ONpPEenesigioT IIOCJIENOBATEJIbHOCTE OOHApPyXeHMsa. BTopocTelneHHBEe
HOMepa MOT'yT OBITb CIPYHNNMPOBaHE B IOBa Habopa U3 UYeTHpexX
upyceJi: IJIaBHBIE (aBTONEepeMOTKAa) MJanmMe 4ucia yCTpoMcTBa n,
¥ 4yucia ycTpoyMcTeBa "HenepemoTku'", (n+ 128). OTKpPHITEIE
YCTPOMCTBA MCIOJIL3YKT TJIABHEM HOMEP YCTPOMCTBAa, IIOCHJIASA
xkoMaHny REWIND, KoTIoa 3aKpPEBATCHA. (BameTnTE, yTo
MCIIOJIb30BAaHME YCTPOMCTBA aBTOIEPEMOTKM IJIS YCTAaHOBKM JIEHTEHL
B OIpelneJieHHOE IIOJIOXEeHMe, IJjda I[IpuMepa, mnt, He oacT
XeJjaeMoTo pel’yJsibTaTa: JIEHTa IIepeMOoTaeTCs I[I0CJie KOMaHIe mt,
¥ clenynmas KoMaHIa OymeT BHIIOJHATHLCS C Hauajla JIEHTH) .

B Ka)K,HOIZ T'pYyIIne dYeTelpe BTOPOCTEIIEHHEIX HOMepa IOOCTYIIHEI OJ1da
onpeneJieHUsS YCTPOMCTB C OCOOBMM XapakKTepUCTUKaMU (TaKuMu,
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Kak: OJmHa OJoka, CcXaTue, IJIOTHOCTb U g»Opyroe). Korma
cucTeMa BalyCckKaeTcs, TOJIbKO IIe€pPBOE YCTPOMCTBO IOCTYIIHO.
IpyTue Tpu NOpMBOIATCS B OEeWCTBUE, Korma onpeneJieHb
HEKOTOPLIE nx XapaKTEePUCTUKN (cmoTpuTe HuUxe) . IllyTeMm
M3MEHEeHMUsT KOHCTAHTH [OIPY KOMIMJIALUMM BO3MOXHO M3MEHEHUE
BajlaHca MexXIy MaKCHMAJIbHBIM UYMCJIOM JIEHTOUYHMX HAKONMUTEeJIeV U
YMCJIOM M3 BTOPOCTEINEeHHHX HOMEPOB KaXIoI'o HaKONUTEJIA .
HauaypHOE pasMeleHMre [I03BOJISET KOHTPOJMPOBATE 32 JIEHTOUHHIX
ycTponcTBa. g IpuUMepa, BO3MOXHO KOHTPOJMPOBATL OO 64-Xx
JIEHTOUYHEIX yCTpOVICTB C IBYMSA BTOPOCTEIIEHHBEIMM HOMEPaMM.
YcrpomcTBa OOBIUHO CO3HAlTCHA Tak:
mknod -m 666 /dev/st0 c 9 0

mknod -m 666 /dev/st0l c 9 32
mknod -m 666 /dev/stOm c 9 64
mknod -m 666 /dev/stOa c 9 96
mknod -m 666 /dev/nst0 c 9 128

mknod -m 666 /dev/nst0l c 9 160

mknod -m 666 /dev/nstOm ¢ 9 192

mknod -m 666 /dev/nstla c 9 224
HeT cooTBeTCTByNUETO OJIOYUHOT'O YyCTPOMCTBA.
IparBep MWMCIOJIbL3YEeT BHYTPeHHUM Oybep, UTO OOCTATOUYHO IJid
COXpaHeHMs B HEeM OIHOTO OJioKa JIEHTH. B ampe OO MNOSBJIEHUS
Bepcum 2.1.121 Oydep ObI pasMelleH KakK OIOMH MNpuileTallui
OJIOK . OrpaHuYeHMe pasmMmepa OJioka obecrneunBaeTCHa
pacrnpenenmTesieM NaMATM gOpa MoxeT. OrpaHMUYeHMe B HacCToslee
BpeMsa cocToBiaser: 128 kB mma 32-OmTHOoM m 256 kB nonus

64-BuTHOM APXUTEKTYPHL. B HOBEMMIMX AIpax HaKOIUTEJb
pacnosaraer Oydep B HECKOJIbKMX YacTax, ecnn 3TO
HeoOxomomMoO. Ilo YyMOJIUAHUIO MAaKCHMMAaJIbHOE UMCJIO YyacTem - 16.

310 cnoco® crmesaTh MaKCHUMAaJIbHBIM pa3Mep OJioka OuUeHb OOJIbIMM
(2MB, ecam BeOeJsigeTcsa 16 OsokoB mo 128 kB).

PasMep BHYTpeHHero Oydepa IOpalBepa onpenejigeTCcsa KOHCTAaHTOMU
npu cOOpKe; BTa KOHCTaHTa MOXeT OBTh M3MEHEeHa IIpU 3arpy3Ke
anpa. Boobarok K DBTOMYy, HOpaMBep MNHTAeTCsa pPasMeCTUTh
foJyipuMll  BpeMeHHBM Oybep BO BpeMsa 3alycka, eciu ichife]
HeobxomuMo. TeM He MeHee, pasMeUlleHMe BO BpeMs 3allyckKa
BoJbmMx BJIOKOB naMaTu MOXETb OBITH HeyIadHEBM, 18
LLeJIeCoo0pasHO He CJIMLIKOM nojlaraTbCsd Ha pa3MelleHue
akTuBHOTO Oydepa B sampe Bepcum 2.1.121 u Bojee paHHUX (BTO
IIPMMEeHSEeTCS TaKxXe IIpU 3arpy3Ke IpaliBepa N0 TpebOoBaHMUIO ker-—
neld wmiam kmod) .

[locye cTapTa CUCTEMBl IIapaMeTpH JIEHTOWHOI'O yCTpoMCcTBa
onpeneJieHEl IMPOTPAMMHO-AallapPaTHEMM CpPeICTBaMM HaKOIUTEJIs.
IOna npuMepa, ecJau I[IPOM3BOOUTEJIbL BHOMpaeT OQUKCUPOBAaHHBIN
OJIOUHEI pPeXuM, TO JIEHTOUHOE YCTPOMCTBO MCIIOJIbE3YyeT 3TOT
pexuM. llapaMeTpel MOI'YyTb OBITH M3MEHEHBl BE3OBOM QYHKLUM
joctl() wm g@mercTBOBATH, KOTHA YCTPOMCTBO OBJIO BAKPHTO U
IIOTOM OTKPLHITO BHOBL. YCTaHOBKa [apaMeTpOoB BJaMgSeT Ha oba
YCTpPOMCTBa (aBTOINEPEMOTKM U HellepeMOTKM) .

Ocobrle npaMeTpsl MOI'yT OBTb ONpeneJjieHbl IJid OCTAaJIbHEIX
yCcTpoMcTB. [lapaMeTprl HauuHanoT padboTaThb, KOI'Da YCTPOMCTBO
OTKPEITO . Ionsa npuMepa, CUCTEMHBM aIMMHUCTPATOP MOXeT
onpenesIMTh OIHO YyCTPOMCTBO, KOTOPOE 3alMChBaeT IOaHHEE B
pexmume OVMKCUMPOBAHHEIX OJIOKOB (C OIpelesIeHHEIM pPas3MepoM
Bsoka), M Ipyroe, KOTOpOe 3BalMChBaeT HOaHHEIE B DPEXUME
[IepEMEHHEBIX OJIOKOB (ecim HakomMTeJb IHOoInepxuBaeT oba
pexmuMa) .

IpalBep NOIOECPXMBAET JIGHTOWHBIEPA3IEJbl, HO TOJIBKO €eCJM UX
nonmepxmueaeT caM HaKONMTeJlb (3aMeTbTe, UYTO JIEHTOUHHE
pas3nesitl HE BIMSAKT Ha pal3Oessl  OUckKa. PasjejyieHHas JIeHTa
MOXeT OBTb OTODOpaxeHa KakK HEeCKOJIbKO JIOTMUeCkMux JeHT). C
ioctl BO3MOXHA MNOOOEpPXKa PasIeJioB. MeCcTOmnOJIOXEHNE  JIEHTEH
3adMKCHUPOBAHO BHYTPM KaXIOT'O paszzeja. Pasnesn MCHOJIb3yeTCH
OJid 3alyCcka I[IOCJelyK lMX JIEHTOUHBIX Oolepaluiy, BHIOPAHHBIX C

MAN PAGES 4.CneumaJsibHble Gamjb

32



ITOMOIIBI0 ioctl. MaxcuMasJlbHOE UMCJIO pPas3IOesjioB Ha JIeHTe
onpenesyiseTcss KOHCTAHTOM NPM KOMOMJIAUMM  (M3HAYAJIBHO OHO
PaBHO ueTHpeM) . JpalBep oTrpaHMuMBaeT ioctl, uYTo mo3BOJSeT
bopMaTMpOBaTE JIEHTY C OIHMM MJIM IOBYyMS paslejiaMu.
Ycrporicreo /dev/tape OOBUHO CO3maeT O yMOJYAHMI Kak
"xecTKyw", Tak M CUMBOJIbLHYIO CCBUJIKY JIEHTOYHOT'O YCTPOMCTBA B
cucreme.

[NEPEJAYA IAHHBIX

BBEI3OBEI

IOparieep IonmepXmuBaeT ornepaumum B oBomx pexrMax :
OMKCUMPOBAHHEIX U IIE€PEMEeHHBEX OJIOKOB (TOJIBKO ecym oba pexuma
IonmepXmMBaeT CaM HAKOIUTeJb) . B pexwume bruxcUpoOBaHHEIX

OJIOKOB HAKONMUTEJIb 3alMCHBaeT OJIOKM ONpPeleJIeHHOT'O pasMepa,
1 pasMep OJIOKA He BaBUCUT OT KoJMUYecTBa TpebyeMelx O0anTos,

KOTOPHIE BEISEIBAIOT CS oJist 3anmucu cucTeMmor. B pexwume
IIEPEMEHHEX OJIOKOB OIOMH OJIOK JIEHTHE 3alMCEBAETCSa NIPU  KaXIOM
BEI3OBE 3anmMcu n TpebyeT onpenejieHus pasmepa

COOTBETCTByWIETO OJIOKA JIEHTH.
B pexuMe nepeMeHHEHX OJIOKOB IIPM UYTEeHMM TpebyeMelx OalToB
pasmep OJioka JIEHTE TOUYHO He nombupaeTrcsa. Eciau TpebyeMHX

BarToB OoJblle, dYeM B cjenyoueM OJIOKe JIeHTH, JpanBep
BO3BpallaeT JaHHBEe, a OQyHKUMA BO3BpAllaeT TeKyWUM pasMep
Osoka. Ecau pasMep 6OJoka O0Jiblie, YEeM KOJIMUECTBO TpeOyeMEBIX
6aMToB, UMTAETCS TOJIbKO KOJMUECTBO IHOaHHHIX C Hauaja 6JoKa,

a ocraTok OJioka OTOpachHBaeTCH.

B pexuMe QUKCHMPOBAHHBIX OJIOKOB UTEHMEe KOJIMUuecTBa OaliToB
MOXeT OBTb I[IPOMU3BOJILHEIM, eclu Oydepmszaumsa HaeT Takylo
BOBMOXHOCTL, WJIM I[POIOPLUMOHAJIBHEM pasMepy OJoKa JIeHTH,

ecnu TakKO¥M BO3MOXHOCTM HeT. SAOpO BepCUuM, NOSBUBUMXCS IO
2.1.121, [IOBBOJISET 3alMCEBATH BJI0K c IIPOM3BOJIb HEIM
KOJIMUeCTBOM OalToOB. Bo Bcex IOpyTrux CJIy4dasax KOJIMUUEeCTBO

0anTOB IOJIXHO OBITH MNPOIOPLMOHAJILHEIM pasMepy OJioKa JIEHTH.
MeTka darmyia aBTOMATHMUYECKM SalMCHBAETCS Ha JEeHTY, eCJu
IIoCJIeDHEM olepauMey IO 3aKpeTua ObJla 3allcChb.

Ecim maHHBHE ocTalTca B 2 Oydepe, TO MeTka Oanysa oOyner
HauzmeHa ¥ OybepmszBaumsa OAHHEIX OPOIOJXUTCA. Clenyolee UTeHUe
BEepHeT HOoJIb 0anToB, 23aTeM BepHEeT HOaHHHE M3 CJenyomero
bania. B KOHIIe 3anMCM OaHHBE coofmaT O BO3BpPAalleHMM HYJIS

BanToB OJiss  BTOPOTO YHNOPSAOOYEHHOI'O BH3OBA 3anmucu. I,
HakKOHell, TpeTbe UTEHME BEPHET OmMOKY.

IOCTLS

IparBep noImepXmBaeT TpM 3amnpoca ioctl. 3anpoce, He
ONO3HaHHEE nOpaveepoM st, nponyckaworcsa B gpakeep SCSI. Cwm.

/usr/include/linux/mtio.h:

MTIOCTOP - BHIOJIHEHME JIEHTOYHHX OIlepaumi

370 TpebyeT MCNOJIL30BAaHMS TuUlla apryMeHTa (struct mtop *).

He 0001 HaKONMTEJb [NOOIEPXMBAeT BCe onepauuu. JpanBep
BosBpamaeT ommbOKy EIO, ecam HaKOIMUTEJb He BEITTOJIHMJI
onepauuo.

Onepaumy C MarHMTHOM JIEHTOM HOJI HOPMAaJIbHOT'O MCIOJIb30OBAHMUA:

MTBSF [lepemMoTKa JIEHTEI Ha mt count GannoBuX
MapKepoB Has3anmd.
MTBSFM [lepemMoTKa JIEHTEL Ha mt count bannoBEIxX

MapKepoB Hazazn. [lepeMOTKa JIEHTEL Ha CTOPOHY
EOT mocrnenmHem MmeTku odania.

MTBSR llepemoTka JieHTH Ha mt count zanucen (6JO0KOB
JIEHTHEI) Ha3am.
MTBSS [lepeMOoTKa JIeHTH Ha mt count yCTaHOBJIEHHHX

MapKepoB Hasalm.

MTCOMPRESSION BkJodueHMre pexmma CxXaTusa OaHHBEIX Ha JIeHTe
HaKONuTessd, ecim mt count &He wHyneBoe, u
OTKJIDUEHMe KoMnpeccum, ecnm mt count pasno
HYyJil0. DOTa KOMaHIa MCIOJb3yeT cCcTpaHuly 15
MODE, IOONepPXMBaeMyln MHOTYMM YCTPOMCTBaAMMU
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MTEOM

MTERASE
MTFESF

MTEFSFM

MTESR

MTFESS

MTLOAD

MTLOCK
MTMKPART

MTNOP
MTOFFL
MTRESET
MTRETEN

MTREW
MTSEEK

MTSETBLK

MTSETDENSITY

MTSETPART

MTUNLOAD

MTUNLOCK
MTWEOF

MTWSM

DAT.

[lepeMOTKa JIEHTH K KOHILY IOaHHBIX (mms
nobaBiygeMelx GanmjonB) .

CrupaeT mMHOOPMALMIO C JIEHTH B KacCCeTe.

[lepemoTka JIEHTH Ha mt count bannoBex
MapKepoB BIEepexn.
[lepeMoTKa JIEHTH Ha mt count GannoBEX

MapKepoB BHepen. [lepeMOoTKa JIEHTH Ha CTOPOHY
BOT nocnemHem MeTku Odania.

[lepeMoTKa JIEHTH Ha mt count 3anmcen
(BJIOKOB) .

llepemoTka JieHTH Ha mt count yCTaHOBJIEHHHIX
MapKepoB BIepes.

OcymecTBIIAET 3aTrpy3Ky KOMaHI SCST.
CneumalsibHEIE BO3MOXHOCTM HOOCTYIIHBE HEKOTOPBM
aBTO3arpy34YMKaMm HP. Ecnn mt count -

KoHCTaHTa, TO MT ST HPLOADER OFFSET npuGaBuT
K He¥ uMCJIOo, KOTOopoe IlepellaeTCsa HaKOIUTEIO
OJia yHIpaBJIEHMS aBTO3aTpPy3UMKOM.

BiokupyeT IBeply JIEHTOYUHOTI'O HAKONUTEJIS.
dopmaTHpyeT JIEHTY Ha OIMH MJIM IOBa pasleia.
Ecim mt count - He HyJeBOoe, 3TOT [apamMerp
BEIDAEeT pasMep [IepBOI'O pas3nejia, a BTOpOu
pasmesl COOmepXMT OCTaTOK JIEHTH. Ecam mt count
aBJSEeTCHS HYJIEBBEM, JieHTa OQopMaTUpyeTCcsa Ha
OOVH pas3nesl. OTa KOMaHIa 3alpelleHa IJd
HaKONUTENd, MCKJIOYa s TOT CJyd4day, Korma
HaKONMTENb MNOoIOepXuBaeT CO3IOaHMe pasIelloB
(cM. Hmxe MT ST CAN PARTITIONS) .

Cbpoc Oybepa HaKONUTEJA. Onepauusa OOJIXHA
BEIIIOJIHATBCHA OO UTeHusa craTyca ¢ MTIOCGET.
[lepeMaTEIBAET JIEHTY M OTKJIOUYaEeT YyCTPOMCTBO.
BosBpamaeT yCTPOMCTBY MCXOOHOE COCTOSHUE.
[loogTarvBpaeT JIEHTY B KacerTe.

[lepeMaTEIBAET JIEHTY Has3al.

llepexon k OJIOKY JIeEHTH C HomepoMm mt count.
STa onepaumsa TpebyeT OIOHOTO 3 IOBYX
Hakonureyner: SCSI-2, HOoOOepXMBAKIETO KOMaHIY
LOCATE (ampec ONpeleJIeHHOI'O YyCTPOMCTBA), WU
Tandberg - coBMecTuMMOI'O Hakonmureynsa SCSI-1
(Tandberg, Archive Viper, Wangtek, ... ).
HoMmep Ojsioka nOJkeH OBITB paBeH eOMHuIlEe, UYTOo
3apaHee BO3BpallaeT MTIOCPOS, ecnu
MCIIOJIb3YEeTCsa alpecC ONpeleJIeHHOTO YyCTPOMCTBaA.
[lpucBamBaeT nOIMHe OJIOKA HAKONUTEJIA BHAUeHUE
mt count. HysneBroe 3BHaueHMe YyCTaHaBJIMBAET
PeXyM IepeMeHHBIX OJIOKOB HaKONMUTEeJId.
YCcTaHaBAMBaeT IIJIOTHOCTbL IHOaHHBIX Ha JIEHTe B
3HaA4YeHMre mt count. [ITIOTHOCTB OaHHHX,
nonnepxmBaemas HaKOIMUTeJeM, MOXEeT OBITb
HaWIeHa B IOOKYMEHTAalUUM CaMoI'0 yCTPOMNCTBA.
VI3MeHeHMe 3BHadYeHMsA aKTMBHOTO pasneia Ha
3Hauenre mt count . Paspmesnel HYyMepyoTCH,
HauMHasg C HyJad. 3STa KOMaHOa TOJIBKO IJiAd
HakonuTeney, KOTOpPHE VIMET IOONEPXKY
pasneyioB (cM. Huxke MT ST CAN PARTITIONS) .
OcymecTBJfAeT BHIPY3Ky KoMaHn SCSI (HO He
BEITAJIKMBAET KacCCeTy) .

Pa30yioKMpPyeT IOBEply JIEHTOYHOT'O HAKONUTEJIS.
YcTaHaBIMBaET mt count Mapkepa G¢anna B
TeKyUyln DO3MLUMUIO Ha JIEHTE.

SanuceBaeT mt count yCTaHOBJIEHHBIX METOK.
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Onepaumuy C MaTHMTHOM JIEHTOM IJid YCTAHOBKM IlapaMeTpOB

YCTpPOMCTBa (IO CyNeplojib30BaTesid) :

MTSETDRVBUFFER
YcraHoBka 3HauveHusda mt count paszimuHEIX HakonomureJen
M [apaMeTpoB OpalBepa COOTBETCTBEHHO KOJMUECTBY
OUTOB. STo: pexuM Oybepm3aumy HAKONUTEID (13
OMTOBEIX IapaMeTpOoB IpaMeepa), Oybep 3Banmcm 10
YMOJIUaHMIO IOJId pas3Mepa 0OJo0ka, IJIOTHOCTb M BpeMs
oXumaHusa (TOJILKO OJisg sgmapa Bepcuu 2.1 wim  ©GoJjee

IO3IOHUX) . OnHa onepaumusd MOXeET IpucBauBaTh
YCTPOMCTRY 3HAUEeHMEe TOJIbKO OHNHOT'O IIYHKTa M3 CIMCKa
BHIIE (13 OMTOBEIX IapaMeTPOB CUMTAalTCS OIHUM
IYHKTOM) .

Hymesoe 3HaAUEHUE CTapmmx 4-x OUTOB OoyneT
VCIIOJIb30BaHO IOJi1  YCTAHOBKM pexuMa Oydbepmsauun
HaAKONUTEJS. Pexumbel Oydbepm3aumm:

0 Hakonmuresab He coobumT, 4YTO 3alMChb [OIpoua
YyCIemHO OO Tex 0P, IHoka OJIOKM IaHHBIX
baxkTHMUeCKM He 3alMCaHE Ha HOCUTEJIb.

1 Hakonmresbs MOXEeT CoobmMTh, gTo 3amnmchb

npouJia YCIEWHO II0CJIe TOT'O, KakK BCe IaHHEEe
OynoyT IepeMelleHB BO BHYTPEHHUMN bydep

HaKOIUTENd.
2 Hakonurenb MOXeT CcoobumMTs O TOM, UYTO
3anKch IIpoluJla yYCIeWmHO IIocJe TOoro, Kak: (a)
BCe IaHHBEe OyIOyT IIepeMelleHE BO BHYTPEHHUM
bybep HaKOIMUTeJ S u (6) BCe
Oydbepm3MpOBaHHEE OaHHBEIEe OyOoyT YCIIEWHO

3anMcaHbl Ha HOCUTEJb .
71 KOHTPOJIA 3alMcCu [IOPpOoToBOe 3HaueHre mt count
IOJDKHO BKJIIOYAThb B cebs KOHCTaHTY
MT ST WRITE THRESHOLD <Cc KOJIMUYECTBOM BJIOKOB B
nepBex 28-u OuTax. OHa COHOEPXUT KOJIMUIECTBO OJIOKOB
no 1024 6GarTa (2TO He OQusUUeckMue OJIOKM Ha IUCKE) .

[loporoBoOE 3HAUEeHMEe He MOXeT IIpeBHIaTh pasMep
BHyTpeHHeTo Oybepa HaKONUTEJIS. (cm. Bramue DESCRIP-
TION)

s yCTaHOBKM U "oumcTku" OUTOBEIX IapaMeTpOB

mt count npomkHa BKIKYATE B ceba OOHY M3 KOHCTAHT:
MT ST BOOLEANS, MT ST SETBOOLEANS, MT ST CLEAR-

BOOLEANS, MT ST DEFBOOLEANS  mym T06Y0 ux
KOMOMHALMNIO . McnonesoBanme onumii MT ST BOOLEANS
MOXeT OBITH OINpeneJjlIeHO B COOTBETCTBylUMX OuTax. B
paboTe o OMUMAMM MT ST SETBOOLEANS MOTYTh

IIPMMEHATBECA BbI6OpOLIHbIe YCTaHOBKMN, a C OInIUuMAMN

MT ST DEFBOOLEANS - BHOOpOUHasa OUMCTKA.

VI3HAUYaJIbHO nmapaMeTpe OJid OJId JIEHTOYHOI'O yCTpOVICTBa

ycTraHoBJsieHs paBHeMM MT ST DEFBOOLEANS. HeakTuUBHOE

JIEHTOUYHOEe YCTPOMCTBO (HamopuMep, YCTPOMCTBO CO

BTOPOCTENEHHEMMU HOoMepamu 64 mim 160) axkTuBUpPpyeTCsH,

KOI'Za WM3HAdaJIbHBIE [IapaMeTpH OJId HEeIO OIpeleJIeHH B

IIePBHM pas. AKTUBMPOBaHHOE YCTPOMCTBO I[OJydaeT

IpMy 3arpys3kKe [NapaMeTpe, He YCTAaHOBJIEHHBE SABHO.

BuTOBEIE NapaMeTpH:

MT ST BUFFER WRITES (mo ymosuaHui true)
PesepBupyeT BCe oOIepauuyM 3alUCK B PeXMMe
OMKCHMPOBAHHEIX OJIOKOB. Ecimu yCcTaHOBJIEHHOE
3HadYeHue 3TOM ONLMM PaBHO false n
HaKONMUTEJIb MCIOJb3yeT peXmM (QUKCHUPOBaHHBIX
OJIOKOB, TO BCe OlepaluuM 3alUCKU  IOJDKHBL
BEIIOJIHATLCA IOJIA PAasJMUHHIX pas3MepoB OJioKa.
YCTaHOBJIEHHOE 3Ha4YeHue 3TOTO IapaMmeTpa
OOJDKHO OBITH pPaBHEIM false onsa 3anucu
HaOeXHEIX MHOTOTOMHHEIX apXMBOB.
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MT ST ASYNC WRITES (mo yMoJiYaHmo true)
Korma 3HaUEeHMEe true 3TOTO napaMeTpa
YCTAHOBJIEHO, Ollepaluuy 3alucCu BO3BpAalA0T
IOaHHBE IepeMeleHrnsa Ha HaKONUTeJlb, eCJMU
IOaHHEIE 3anoJiHuiau Oybep znpalieepa. HauanbHasda
3anMche onpepessgeT, KakK OOJIKeH OBITb BalOJIHEH
Oydbep nmo HOBEIX SCSI-KOMaHI 3alMCU. JIioOe1e
OmM@KM, BO3BpPAalleHHBIE HaAKOIMUTEJIEM, XPaHATCHA
o crenympomen onepaumnm. YCTaHOBJIEHHOE
3Ha4YeHue OAaHHOTO TIapaMeTpa »OOJIXKHO OBITb
false; »TO @HmaeT BO3MOXHOCTb 3anMCHBaTh
MHOT'OTOMHEIE aPXWVBEL.

MT ST READ AHEAD (lTo ymoJyiuaHmMio: true)

oTOoT napameTp IpMKas3bEBaEeT opamBepy
MCIIOJIb30BAThL Ollepauuio YTeHUS B pexmume
OMKCUMPOBAHHEIX OJIOKOB. Ecim ycTaHOBJIEHHOE

3HadeHue STOrOo IapaMeTpa pabHO false u
HaKONMUTEJIb MCIOJb3yeT pexXuM (QMKCHMPOBaHHBIX
BJIOKOB, TO BCe OllepalMM UYTeHMS MCIOJb3YITCHI
Onsa OJIOKOB II€PEMEHHOM IOJIMHH.

MT ST TWO FM (Illo ymosdaHmwo: false)
SToT mnapaMeTp M3MeHAeT NOBeIOeHMe Opaneepa

nocJsie BakpeTHUs Panna. I[o yMoNUaHMIO IpaiiBep
3aNIMCHBAET onouH Mapkep baiina. Econ
YCTaHOBJIEHHOE 3HAaYeHUEe napameTpa PaBHO

true, TO IOpayBep 3anMIIET OBa Mapkepa odanna.
3aMeudaHMe: 3TOMy [apaMeTpy He MOXeT OHTb
IIPMCBOEHO 3HaUYEeHUEe true Ong JIEHTOUYHHX
HaKOOMUTeJen QIC. MHOTUEe COBpPEMEHHEHE
HaKONMTENM TaKXe HaxXOOaT KOHEel, 3alMCaHHEIX
IOAaHHEIX, M MCIIOJIb30BaHMe IOBYyX MeTOok Odanna
OOBIUHO HEOOXOIMMO TOJIBKO IIPM 3aMeHe JIEHTH B
HEKOTOPEIX IOPYyIMX CHUCTEeMax.
MT ST DEBUGGING (Ilo ymosnuaHuio: false)

STOT napaMeTp BKJKNUAET B ceBd BO3MOXHOCTH
BHIBOIA COOOWeHUN IOpalBepa OpM OTJjanKe, OHa

sbdexTMBHA TOJBKO B TOM ciydae, ecnu
opavBep Owvl CcOOpaH C HEHYJIEBHIM 3HAUYEHMEM
DEBRUG.

MT ST FAST EOM (o ymosdaHmwo: false)
STOT napaMeTp IIO3BOJIAET IMOCBEUIATH OIepaluio
MTEOM HaKOIIUTEJIO HEeIoCpenCTBEHHO,
IIOTEHUMAJILHO yBeJMuMBas CKOPOCTb olepalmii;
HO BO3HMKAET OIAaCHOCTb IOTEPATb "IOPOXKY"
TEeKylleIro danna. Ecmm YCTAHOBJIEHHOE
3HaAUYEHUE napamerpa MT ST FAST EOM paBHO
false, TO nmpalBep oTBeuaeT Ha 3anpoc MTEOM,
IepeMaTEBag JIEHTY K KOHLYY 3alMCaHHBIX
danion.

MT ST AUTO LOCK (mo ymojuaHumo false)
Korma sToMy mnapaMeTpy NPMCBOEHO 3HadeHUe
true n YCTPOMCTBO OTKPBITO, oBepLa
Hakonmurensda s3abJlIoKMpoBaHa, KoIrga YCTPOMCTBO
3aKpPHTO, IOBepla pasblIoKMpOBaHa.

MT ST DEF WRITES (Ilo ymosuaHuio: false)
[lapaMeTpsEl UYTEHMs M 3aNMCK Ha JIeHTY (pas3Mep
Bnoka, pexuM, KOMIpPEeCCHMsa M T.IO.) MOTYT
MSMEHATBECHA B Cliyuae C PasJIiMYHbBEIMM
YCTPOMCTBAaMM, CBSA33HHBEIMM C HAaKONMUTEJIEM, B
3aBUCUMOCTHU oT TOTO, Kak HaCTpPOEHO
YCTPOMCTEBO. SToT napamMeTp onpemnesseT,
OyOoeT JM MCNOJIL30BATbLCA OpalBep IIPpM IOMOMM
KOMaHI SCST, VI HAKOIUTEeJIb cam
aBTOMaTHUUECKU OyOeT BHIIOJHATL Ollepaluu,
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MCIOJIb3Y 4 CBOU BO3MOXHOCTH. Ecnn
YCTaHOBJIEHHOE 3HAaUeHMe BSTOM ONIUMM PaBHO
false, To nmpavBep OyHmeT I[IOCHJIATb KOMAaHMILL
HENOCPENCTBEHHO YCTPOMUCTBY . Ecam
YCTaHOBJIEHHOE 3HAaueHMe OIUMM paBHO true,
xkoMaHmel SCSI  He OTHpaBJdRTCd OO 3amnpoca
3anucu. B sTOM ciydae OpoT'paMMHO-alllapaTHHE
cpencTrea HaKOINUTEeJId IIO3BOJIAKT BEIIIOJIHATDBH
ODHapyXeHMEe CTPYKTYPEH JIEHTEL BO BpEeMsa
YTEeHUd, a xoMaHIOel SCSI MCHOJNB3YITCHS TOJBKO
OJIS NPOBEPKM NPAaBMIIBHOCTM 3BalMCM Ha JIEHTY B
COOTBETCTBUM CO chHeumpmraumem.

MT ST CAN BSR (mo ymosuaHuio false)
Ecnu McHoJb3yeTCsa ynpexlaplee uUTeHMe, JIeHTa
moJrkHa OBITH MHOTIA I[epeMoTaHa Hasan OJisd
IPaBUJIEHOTO ee pas3MelleHMs TI[Ipu 3BaKpPBTOM
ycTporcTee. [IOinda D3TUX LeJlell MCIOJIb3yeTCs
xkoMaHzma SCSI, KOTOpasd BEHIIOJHAET I[IePeMOTKY
JIeHTHl Hasal Ha OIOHY 3alucCh. HexoToptle
CcTapsle HaKONUTEJNU He MOTYT IIPaBMIIBHO
obpabaTEBATE 3Ty KOMaHOy, M DSTOT IIapaMeTp
MOXeT MCIOJIb30BaTbCH OJis TOTO, YTOOH
OpaliBep OaHHY KOMaHIy He I[pPMMEeHSJ. B
KOHEUHOM MTOTe, C YyIpexIallyM UTeHMEM M B
pexuMe QUKCHUPOBaHHBIX OJIOKOB  dai MOXET
HEeBEepHO OBITh BalMCaH Ha JIEHTY [IPU 3aKPHETOM
YCTPOMCTBE.

MT ST NO BLKLIMS (mo ymosuaHuio false)
HexoToprle HaKONUTENIN He IPUHUMAIT
SCSI-xomaHny READ BLOCK LIMITS (orpaHMYeHUS
uTeHus OJioka). EcamM OHa MCIOJb3yeTcs, TO
IpaBep He MCIOJIHAeT KOMaHIY . HepmocTaTrxoMm
3TOTO aBJISEeTCH HEBOSBMOXHOCTb IIPOBEPKU
OpaiBepoM oo OTHPAaBKU KOMaHTI,
IonnepXmuBaeTCcsa JiM BHOPAHHHM pasmep OJokKa
HaKONUTEJIEM.

MT ST CAN PARTITIONS (mo ymosuaHmo false)
3TOT napaMeTp IaeT BO3MOXHOCTbL I[IOLNOEPXMBATH
HECKOJIbKO pasmesionB Ha JIeHTe. OH
IIPMMEHSEeTCsS KO BCEeM YyCTpOMCTBaM, CBSI3aHHBEM
C HaKOIUTeJIeM.

MT ST SCSIZ2LOGICAL (mo ymonuaHuio false)

SToT napamMeTp 3acTaBidgeT opaneep
MCIIOJIL30BATh ampec JIOTUYECKOT'O OJ0Ka,
ONnpeneJjyIieHHOTO B cCTaHzapTe SCSI-2 npu

BBEIIIOJIHEHMM OIlepaluM IIOMCKa M IepecueTa (C
obemMu komaHmammu MTSEEK m MTIOCPOS m B TOM
cllyyae, KOT'Za WU3MEHSTCS pa30eJibl JISHTH) .
XenmaTeslbHO yCTaAHOBMUTBL B3TOT [apaMeTp, eCiu
HaAKONMTEJIb I[OOOEepXMBaeT JIOTMUeCKMe anpeca,
IOTOMYy UYTO OHM PaCCUMTEIBAT TakKXe I MeTKU
dbamnna.
MT ST SYSV (mo ymonuaHuio false)

Korma »TOoT mnapamMeTp YyCTAHOBJIEH, JIEHTOUHHE
YCTPOMTBA MCIOJb3YIT CEeMaHTUKY SystemV. B
OPpYyI'MX CJy4dadx MCIOJIb3yeTcd ceMaHTuka BSD.
OCHOBHad pa3HMLA Mexnoy DHSTUMM CeMaHTUKAMU
(korma YCTPOMCTBO, OKpPHTOE nOJd YTeHUd,
3aKPLITO) COCTOMT B CJlenyllleM: IO CeMaHTHUKe
SYSV JIEHTa nepeMaTeEBaeTCHA BIIEPEL 3a
crenymommMy Mapkep Gawnia, eciIM  2TOoTOo He
IPOM3OUJIO BO BpeMsa MCIIOJIb30BaHUA
YyCTpOMCTBa. B cemaHTuke BSD MeCTONOJIOXEHME
JIGHTEL HE MEHSeTCH.
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[IPUMEP
struct mtop mt cmd;
mt _cmd.mt op = MTSETDRVBUFFER;
mt cmd.mt count = MT ST BOOLEANS |
MT ST BUFFER WRITES |
MT ST ASYNC WRITES;
ioctl (fd, MTIOCTOP, &mt cmd) ;
Pasmep 6OJioka »OJid yCTPOMCTEBAa MOXET OHTb yCTaHOBJIEH

c nomompio MT ST DEF BLKSIZE, a IIJIOTHOCTB IOaHHHBEIX
MOXeT OBIThL YCTaHOBJIEHA C IIOMOUILIO MT ST DEFDENSITY.
3HaueHuda napamMeTrpoB ORed - C IIOMOIIEIO KoIoa
onepaumun.

B ampe Bepcuu 2.1.x m 60Jiee NOBIHUX BPEMS OXUIAHUSI
MOXEeT OBTb YCTAHOBJIEHO TOOKOMAHIOM MT ST SET TIME-
OUT C CeKyHIOHBIM 3HaudYeHMEM. Jonroe BpeMdA OXUIOaHUA
(McnioJib3yeTCcsa IOJjig NEePeMOTKM M BHIIOJIHEHUS OPYyTUX
KOMAaHI, 3aHMMaKIeIro IJIMTeJIbHOEe BpeMs) MOXeT OHBTb
YCTaHOBJIEHO PaBHEM MT ST SET LONG TIMEOUT.
3HaueHusd, VCIIOJIb 3y EMEIE B AO0pe TI[IO YyMOJIUaHMD,
CJIMIIKOM BEJIMKM, I[IO3TOMY HeJib3sa OBTb YBEPEHHEIM B
TOM, BpeMsa OXMIOaHMSa He MucTeueT. [elicTBMEe IpanBepa

B DTOM CJlydae MOXeT OBITbh [IPUOCTAHOBJIEHO. oTuU
KOMAaHIBE MOTYT OBITH MCIOJIB30OBAHE OJIS YCTAHOBKU
OTITMMAJIb HEIX 3HAUEHUN PasJIMUHBIX HAKONMUTEJIEN .

YcTaHOBKa BPEMEHM OXMIaHMsS IJIs OOHOTO YyCTPOMCTBA
NPYMEHSEeTCs IJid BCeX YCTPOMCTB, CBSASAHHEIX C STUM
HaKOIMUTEJISIMHA .

MTIOCGET - noJsiydyeHMe cTaTyca
3TOT 3amnpoc MCNOJb3yeT apryMeHT Tuna (struct mtget *).
/* crpykTypa nmaga MTIOCGET */
struct mtget {

long mt_ type;
long mt resid;
/* cremyoie PerrcTPH ABJISOTCS YCTPOMCTBO3ABUCUMBIMM * /
long mt dsreg;
long mt gstat;
long mt erreg;
/* cremymomme OBa [OJIS MUCIOJL3YWTCS He Bcerma */
daddr_t mt fileno;
daddr t mt blkno;
i
mt type 3arosioBok  Ganyia oIpenesiieT MHOXECTBO 3HAUEHUN

mt type, HO Tekyuuy npareBep coobmaeT TOJIBKO 06
ofmmMx  THUIaX MT_ISSCSIl (SCSI-1) m MT_ISSCSI2
(SCSI-2).

mt resid BKJIIOUAEeT B cebsd HOMep TeKyllero paslejyia OUCKA.
mt dsreg coobumaeT O TeKylMX HaCTpoMKax pas3Mepa ©OJioka

opanBepa (B Myjamumx 24-x OuTax) ¥ IJIOTHOCTHU (B
cTapumx 8-x OmuTax) . 3TM TIOJIA OIpeleJieHH B:
MT ST BLKSIZE SHIFT, MT ST BLKSIZE MASK,
MT ST DENSITY SHIFT u MT ST DENSITY MASK.
mt gstat coobmaeT o6 obueM (yCTPOMCTBOHE3ABUCHUMOM)
craTyce. 3arosiorok dania omnpeneygeT MaKpoC IJid
TECTUPOBaHMA :
GMT EOF (x) : Texymas MNO3ULMA Cpasy I[I0CJe Mapkepa
banna (BHaueHMe BcerJga CTaAHOBUTCS JIOXHBIM

[I0CJIe BHIIOJIHEHMA onepauum MTSEEK)
GMT BOT (x) : TexKymasa HO3uMUMA B Hadajle I[epPBOTO
banna (Bcerma JIOXHO nocJjie onepaumm MTSEEK)
GMT EOT (x) : TexKymasa MHO3MUMA B KOHLE JIEHTH.
GMT SM(x) :
GMT_EOD(X): TeKyllad NO3ULMSA B KOHIIE 3allMCAaHHBIX
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IOAaHHEIX .
GMT WR PROT (x) : HaxkonmuTeJlb 3alMilleH OT 3alucCu.
Ionsa HEKOTOPEIX HaKONUTEeJIeN 3TO MOXEeT
O3HAauaTb, 4YTO HAKONMUTEJb He [IOIIOCPXMBAET
3alMCh Ha HOCUTEJIb 3TOI'0 THUIA.
GMT ONLINE (x) :
GMT D 6250 (x), GMT D 1600 (x), GMT D 800 (x) :
CoofmaeT O HaCTpOMKax TeKylleM IJOTHOCTM IJIid
9-1 DOopOXeK.
GMT DR OPEN(x): HeT JIGHTEH B HaKONUTeJe.
GMT IM REP EN(x): coofmaeT O pexmMe. OTOT OuUT
YyCTaHaBJIMBAETCd, €CIM HeT TapaHTuM, UTo
OaHHEIe OBJIM [OPaBUIIBHO 3alMCaHBEl Ha JIEHTY.
SToT OuT nOpuobpeTaeT HyJeBOe 3Ha4YEeHUE,
KOT'Za IpaVBep He 3alMCHBaeT OaHHEE B Oydep
¥ HAKONMTEJIb He HAaCTpOeH Ha Oybepmszanuio
IOAaHHEBIX .
mt erreg llone, omnpenejyieHHOe B mt erreg, BO3BpamaeT HOMED
oummbkM B MiIammmx 16-u OuTax (ommbkKa onpernejyieHa
B MT ST SOFTERR SHIFT u MT ST SOFTERR MASK) .
mt fileno cooBbmaer TeKYIUM HOMEP danna. BHaueHUe
YCTAHOBJIEHO paBHEIM -1, Korza HOMEP dania
HEeM3BEeCTEeH (HanpuMep, nocyse MTBSS wmiam MTSEEK) .
mt blkno coofmaeT O HOoMepe OJoka B Mpemejax TeKylero
damnna. 3HaueHMe YCTAHOBJIEHO PAaBHEM -1, KoT'Ia
HOMep OJioka HeM3BeCTeH (HanpuMmep, nocje MTBSF,
MTBSS mmm MTSEEK) .

MTIOCPOS - nOJNy4YMTE TEeKYIYIO I103MLIMIO
3TOoT 3amnpoc MCIOJb3yeT apryMeHT Tuna (struct mtpos *) un
coobumaeT TekywM¥ HOMep OJioOKa JIEHTH, KOTOPHIM HeoOa3aTeJIbHO
Oymer pabeH 3HadeHumo mt blkno, Bosepamaemomy MTIOCGET.

Haxkonmuresnb IOJIXEH OBITH HaKONUTEJIEM SCSI-2, UTOOH
NOOOepPXMBaTh KOMAaHJIbI READ POSITION, ZRpe%s Tand-
berg-coeMecTumMBIM Hakomnmurejsgem SCSI-1 (Tandberg, Archive

Viper, Wangtek, ... ).
/* crTpykTypa njgs MTIOCPOS */
struct mtpos {
long mt blkno; /* mexymmit HoMep Oyioxa */
}i

BO3BPAIIAEMOE 3HAYEHUE
EIO 3anpoleHsle onepauuy MOI'yT OBETh 3aBEpPLIEHH.

ENOSPC OnepauumM 3alMCKM HEe MOI'yT 3aBEepUUTLCH, IOTOMY
4YTO JIEHTa 3aKOHYMJIacCh.

EACCES [lonelTka 3anMcaTb OaHHBE Ha JIEHTY WIIN
"ounucTUTL" JIEHTY, 3alMIeHHYI OT 3alMCU. OTa
ommOKa He MNOABJIAETCHA BO BpPeMA MCIOJIb30BaHUA
byrxuum open () .

EFAULT [lapaMeTpel KOMAaHIOH yKas3HBAKT HAa [NaMATbL, He
NPMHAOJIeXAlYo BBE3HBalLEMy [IPOLECCY .

ENXIO Bo BpemMa OTKPHTUA JIEHTOYHOTO YyCTpOMCTBa
OOHapyXMBaeTCsda, UYTO €I'0 He CylleCTByeT.

EBUSY YCTPOMCTBO yXe MCIOJb3YyeTCsd, WM OpalBep He
criocobeH BHIOeJIUTL Oydep.

EOVERFLOW I[lonelTKa YTEHMS MM 3anucu OJIOKOB I[IepPEeMEeHHOMU
IOJIVIHEL, BOoNBIMX, yeMm BHYTPEHHUMN bydep
opamBepa.
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EINVAL joctl () Owur mepemaH HEeBEpPHBI apPITyMeHT WU
3alpoleH HEeNpPaBUJILHEIL pasMep OJIoKa.

ENOSYS HemsBecTHelM ioctl ().

EROFS [omelTKa OTKPBITH HaKONUTEJIb C IIOMOIBIO
O WRONLY wym O RDWR, ecJu JieHTa B HeM
3ammmeHa OT BaluCH.
SAMIE /dev/st* : jeHTOuHHEe ycTpoiicTea SCSI C aBTOINEPEMOTKOM
/dev/nst* : jeHToOuHBEE ycTpoMcTBa SCSI 6e3 aBTONePEMOTKM
ABTOP [lpamBep Owvll cozmaH Kai MIkisara (Kai.Makisara@metla.fi) Ha
OCHOBe mOpamBepa, onmcaHHOTro Dwayne Forsyth. B sTom pabore
IPMHUMAJM yYacTye ¥ OPpyI'Me aBTOPH .

CM. TAKXE mt (1)
®aynn README.st B MCXOIHEIX TeKCTax fAIpa COIOEPXUT CaMylo
CBEeXYyIo nHbOPMaLMIO o opanBepe n ero BO3MOXHEBIX
KOHOUITypalumMax.

3AMEYAHUA
1. IIpn oOMeHe IOaHHEIMM MexIOy cucreMamMm obe CUCTEeMH
COTJIaCOBHBALT Qu3MUecKkum pasMmMep OJo0Ka JEeHTH. IlapaMeTph

HaKONMTEJIA [OCJe 3arpy3KM YacTO He ABJIANTCHA TeMM, KOTOPHE
MICNIOJIb3yeT OOJNIbIIMHCTBO ONEPalMOHHEIX CHUCTEM, padboTamoumx C
5TUMU YCTPOMCTBaMHA . BOJIBIIMHCTBO CuUcCTeM VICIOJIb 3YIT
HaKOIMUTEJIM B PEeXVME IIepPEMEHHEIX 6HOKOB, eCJIn STOT pPexmM
nogmepxmpaeTcd HaKOINUTeJIEM. 9T0 IIPMMEHVMO K 6OHbIHI/IHCTBy
COBPEMEHHEIX HakoNuTejielM, BrJwoUYawnumx B cebs DAT, DLT m T.n1.
BosMOXHO, LejecoofpasHO MCIOJNb30BaTh DSTM HAKONUTEIM B
pexuMe IepeMeHHEIX OJIOKOB TaKxXe n B Linux (Tr.e.,
ncnoae3yure MTSETBLK wmnm MTSETDEFBLK npm 3anycke CUCTEMBL
OJig YyCTaHOBKM HeOOXOIMMOTO pexmma) ;

2. MHOTmMe nporpaMMbl (HalpuMep, tar) NO3BOJAKT [0JIb30BATEIO
onpenesnMThb OJOKMPOBKY B KOMaHIOHOM CTPOKe. 3aMeTbTe, UYTO
5TO IIOMOTAaeT OIpelelIMTh pas3Mep (¢usmuueckoro OJIOKa Ha JIeHTe,
HO TOJIbBKO B peXuMe I[IepPeMeHHEX OJIOKOB;

3. Ijga MCIOOJIb30BAHUSA JIEHTOUHEX Hakomnurejer SCSI um 6as30BOTO
opareepa SCSI B gampe Ccos3IaHbB (MM 3aTrpyXeHbH B HeIOo Kak

MOOyJM) : OOMH U3 OpaliepoB SCSI-azjanTepa M OpaWBep JI€HTEH
SCSI. Ecnm mpaleepa SCSI-JIEHTH He CYyLIeCTBYeET, HaKONIMUTEIb
CTaHOBUTCH IPUBUJIE TV POBAHHEIM, HO nonmepxkKa JIEHTEHL,

omyMcaHHas 30echb, Bpan M OyneT BaMu NPUMEHSTHCS;
4. JlpatiBep 3BanmceBaeT coobmenus o6 ommbkax Ha KOHCOJb/ B

XypHaJI.
Linux 2.0 - 2.2 January 18, 1999 ST (4)

TTY

HABBAHUE tty - ynpaBagolul TepMUHAaJ

OIIUCAHUE dannn /dev/tty - 5TO CUMBOJIBHBI Qaisl C TJIABHEIM UMCJOM 5 U
BTOpPOCTeNeHHuM umucjoM 0, mMmenommy pexuMm noctyna 0666 u

BJlafeJbla—TIpynmny root.tty. 2TO KONm4 YCTPOMCTBA,
YIOpaBJsgoLero MNpollecCaMy, eCJM OHU eCTh.
B IOOIIOJIHEHUE K BHI3OBAaM ioctl (), IIOOOEPXUBaEeMEIM

YCTPOMCTBOM, Ha KOTOpoOe cCcchllaeTca tty, Taxxe BO3MOXHB
crenywomye sanpock ioctl () :

TIOCNOTTY
OTcoemMHSAET TEeKymMi MOpOlLlecC OT ero yOpaBJgiomero
TepMMHaJa u UCKJIOUaeT ero M3 TeKylel ITPYyIIIH
IpoLeccoB, He CBA3EBasg €ero c HOBOM TPYNIIoOM
IPOLIECCOB (T.e., yCTaHaBJIMBAET B KauecTBe
nneHtupuxaTopa rTpynnsl 0). 3ToT BHI3OB ioctl ()
paboTaerT TOJILKO c onmMcaTesaMA baiina,
nprcoenuHeHHoro k /dev/tty; 3TO UCMOJb3yeTCd
npoleccaMmu-neMOoHaMH, KoTrzma OHU BEIBEIBAOTCS c
TepMMHAJaA . JaHHB npouecc MEITAETCS OTKPHITH
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/dev/tty; ecnu ero OTKPEHITE yIOasoch, OH
OoTCOoeIMHAEeTCsa OT TepMMHasa ¢ nomomeino TIOCNOTTY,
ecyM Ke olepaumuda He ynajacb, TO, OUYEBMIHO, IpPOLEecc

He IPVCOEINHEH K TepMUHAJY n He TpebyeT
OTCOEenMHEeHUH .

SAWIIEL /dev/tty

CM. TAKXE mknod(l), chown(l), getty(l), termios(3), console(4),

ttys (4)
Linux January 21, 1992 TTY (4)
TTYS
HA3BBAHUE ttys - nocsienoBaTeJsIbHEIE TEePMUHAJIbHEE JIMHUM
ONMCAHUE ttyS[0-3] - 5TO CHMMBOJILHEIE YCTPOMCTBA IJIS IIOCJIENOBATEJIbHEIX

TEePMMHAaJIbHBIX JIMHUM .

OBLIUHO OHM CO3HAKNTCHA TaK:
mknod -m 660 /dev/ttySO
mknod -m 660 /dev/ttySl
mknod -m 660 /dev/ttyS2
mknod -m 660 /dev/ttyS3
chown root:tty /dev/ttyS

64 # ampec 0x03f8

65 # ampec 0x02f8

66 # ampec 0x03e8

67 # ampec 0x02e8
3]

— Q0 QQ
[T NN NN

0

$ANJIIBI /dev/ttyS[0-3]
CM. TAKXE mknod (1), chown(l), getty(l), tty(4)
Linux 19 December 1992 TTYS (4)

VCS

HA3BBAHUE vVCsS, VvVCsa - IIaMaTb BUPTYaJIbHOM KOHCOJIMU

ONMUCAHUE /dev/vcs0 - 3T0 yCTPOMCTBO, C OCHOBHBIM UMCJIOM 7 U
BTOpOCTeneHHEM — 0; OOBIUHO NpaBa ero moctyna - 0644, u
BJIaOEJIel] - root.tty. VYcCTpoMCTBO CCHJIAETCS Ha [IaMATh
OTKPEITOTO B 3TOT MOMEHT BUPTYaJIbLHOTO TepMMHAJA .
/dev/vecs[1-63] - 3T0O CUMMBOJIbHEE YyCTPOMCTBA MIJIS BUPTYAaJibHBEIX
TepPMMHAJIOB, OCHOBHOE UMCJIO KOTOPEIX — 7 UM BTOPOCTEINEHHHI -
or l-oro mo 63-x; IpaBa HOOCTylla »Toro ycrpoyuctsa - 0644, u
Biagesienq - root.tty. /dev/vecsa[0-63] aBisgeTCsa TakuMm Xe
YCTPOMCTBOM, HO C aTpubyTaMy ¥ [OPUCTABKOM U3 UYETHPEX
0alToB, 3aljaUMxX pPasMephl BKpaHa M @ OOHY U3 CJeIylMx

nosuuuy Kypcopa: Ilines, columns, x, V. x = vy = 0
O3HadaeT BEPXHUM JIeBHIM yT'OJI BSKpaHa.

3170 3ameHseT I. ioctl oBpazor skpaHa console(4), TakumMm
oBpas3oM, CHUCTEMHE) aIMMHUCTPATOP MOXEeT KOHTPOJIMPOBATH

OOCTYI K MCHOJIbL3yeMoMr (amjioBOM CHUCTEME.
YcTporcTBa OIS [IEePBHX BOCBMM KOHCOJIEM MOTYT OBTH CO3IAaHH C
IOMOWLI0 CJIEOYINMX KOMaHTI :
for x in 01 2 345 6 7 8; do
mknod -m 644 /dev/vcs$x c 7 $x;
mknod -m 644 /dev/vcsaSx c 7 $[$x+128];
done
chown root:tty /dev/vcs*
Banpoce I. ioctl He nmommepXmMBaKOTCH.
I[IPVME PEI
Ber MOxeTe co3maTe of6pas vt3, nepeksiouMBmMCb Ha vtl u
HanucaB cat /dev/vcs3 >foo. O6paTuTe BHMMAaHME, UTO BHBOI
He OyIeT COomepXaThb CUMBOJIOB II€peBOoJa CTPOKM. [[O3TOMY MOXHO
MCIONIB30BATE koMaHny fold -w 81 /dev/vcs3 | lpr unu set-
term -dump 3 -file /proc/self/fd/1.
YcrporicTBo /dev/vcesal wncnojbayeTcsd Ojid nonmepxku Braille.
dTa nporpamma BEIBOIOUT CUMBOJI u aTpubyTH BKpaHa,
Haxomdmyecs MO KypCOpPOM, CO BTOPOM BUPTYAJIbHOM KOHCOJU U
3aTeM MeHseT LBeT GoHa B TOM Xe& MecTe.
int main() {
int fd;
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struct {char lines, cols, x, y;} scrn;

char ch, attrib;

fd = open("/dev/vcsal2", O RDWR);

(void) read (fd, &scrn, 4);

(void)lseek (fd, 4 + 2*(scrn.y*scrn.cols + scrn.x),
(void) read (fd, &ch, 1);

(void) read (fd, &attrib, 1);

printf ("ch='%c' attrib=0x%02x\n", ch, attrib);
attrib "= 0x10;

(void) lseek (fd, -1, 1);

(void)write (fd, &attrib, 1);

return 0;

}

SAWIIEL /dev/vcs[0-63]
/dev/vcsa[0-63]

ABTOP Andries Brouwer <aeb@cwi.nl>

MNPEOBICTOPUA BriepBEEe NOSBUIJIOCH B Bepcum Anpa 1.1.92.

CM. TAKXE console(4), tty(4), ttys(4), selection(1l)

Linux February 19, 1995 VCS (4)
WAVELAN

HABBAHUE wavelan - gpgpaneep yctpoyucrea AT&T GIS WaveLAN ISA.

CHMHTAKCUC insmod wavelan cs.o [io=B,B..] [ irg=I,I..] [name=N,6N..]
OIMMCAHUE wavelan - B3TO HM3KOYPOBHEBHM IpaMBep nOJsa OecnpoBOOHEIX eth-
ernet-ycrporicte NCR / AT&T / Lucent WaveLAN ISA um Digital
(DEC) RoamAboutDS. STOoT IpaMBep IOOCTyINEeH Kak MOINyJb WU
MOXeT OBITh BKJIOUEH B AOpo npu cBopke. IparBep NOOOEPXMBAET
HECKOJIbKO KapT (mo 4-x) B JOOBIX codeTaHMaAxX. KaxmoM kKapTe
BHIIEJISETCA IOOCTylnHOoe ethernet-ycTpomcTBO (ethO..eth#),
Kpome cJlydaeB, KoTI'Za HalBaHMe YCTPOMCTBAa He yKasaHO
KOHKPeTHO (cM. BrIe). HazBaHMe yCcTpoMcTBa OymeT yKasaHO B
XypHajie sAnpa BMecTe ¢ MAC-azmpecoM, NWID m yacToToM paboTH
KapTH.
[IAPAMETPHL
3Ta dYacThk I[PMMEHMMa TOJIbKO K MOOYJID AIpa (mapamMeTpsl
nepenailnTcsa C nomombio insmod(8) m3 xKoOMaHOHOM CTPOKM) . Eciu
opamBep HaxoOuTCHd B anpe, VCIIOJIb3yUTe CMHTAaKCUC
ether=IRQ,I0,NAME B KOMaHIHOM CTpPOKe sdIpa.
io OnpenmensgeT CHMCOK aIpecoB, IO KOTOPHM IPOM3BOOUTCSH
IIOMCK YCTPOMCTB (oHM YCTaHOBJIEHH c ITOMOIIEL O
IepekJjoyaTeser Ha kapTe). EcCaM COMCOK aIpecoB He
3amaH, IOpavBep npockaHumpyetT ampeca 0x390 wm 0x3EO0,
KOTOpPEE MOT'YT KOHQJIMKTOBATHL C IOPYIMMM YyCTPOMCTBaAMM.

irqg OnpenenseT CHMCOK 1rg, KOTOPHIM IOOJDKHA MCIIOJNIb30BaTh
Kaxnas KapTa (manHele 00 1rg COXpaHAWTCS IJIS
DaJIbHEMIIEeT O MCIOJIb30BaHMA) .

name OnpegnengeT CIOMCOK C MMEHaMM YCTPOMCTB, KOTOPEBIE

OyoyT MCIHOJIL30BATBLCSA OJIA KaXIO¥ KAapTH (2TM MMeHa
ucnons3yer Taxkxe ifconfig(8)).
BECIIPOBOOHOE COEIVMHEHUE

Vcnonp3ynTe iwconfig(8) omns yIIpaBJIeHUS ©eCcnpoOBOOHEMMA
COENVHEHUSIMA .

NWID (mam OoOMeH)
Onpenenger cetTeBoM ID [0O-FFFF] wmnm oTkJodyaeT ero [off].

Mockonbky NWID coxpaHdaeTCsa B INOCTOSHHOM NaMAaTU  KapTH, OH
MOXeT OHTb MHOTOKPATHO MCIOJL30BAaH B IallbHEMNIEM.

YacToTa M KaHAaJE
IOna xapt Tuna 2.4GHz 2.00 B IOOJIXHH YCTAHOBUTH YaCTOTY,

onpenesiieMyld OINHMM M3 HOeCATM CcJelyomyx KaHajoB: 2.412,

2.422, 2.425, 2.4305, 2.432, 2.442, 2.452, 2.460, 2.462 un

2.484, - wnu HaOopaMyn yKas3aTb ee BeJMUMHY. BroOpaHHas
MAN PAGES 4.CneumalibHBE QA
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JacToTa OyneT YCTaHOBJIEHAa, u 2TO 3HaUeHNre 3alMcaHO B

naMsaTb. JJOCTYIHOCTH YaCTOTHE BaBUCUT OT PaIMOHACTPOEK. ..
CraTucruka

OnpenengeT CHMCOK ceTeBhx MAC-azmpecoB ImJjsg znpalieepa (Oo

8-1) ¥ BHEHIBOOUT CBEIEHMs O KadeCTBe IMOCJeOHEeIO COeOUMHEHMUS

o KaxIoMy M3 ampecosB (cM. iwspy(8)).
/proc/net/wireless

status - »TO CTATyC COCTOSHMS, COOOmWAEeMBI MOIEeMOM. Link
quality coofmaeT KadvecTBO Monyndaumm (direct sequence
spread spectrum) [mMakcumym = 16]. Level u Noise coofbumaer
o6 ypOBHe CMIHajla M WyMax B JIMHUU [Makcumym = 64].

Cueruuxky crypt discarded packet m misc discarded packet
eme 6e3melCTBYIOT.

BEIBOBH IOCTL
Bel MOXeTe MCIOJIb30BaTh iwpriv(8) nmng ynpaBiieHMS BHBOBaMM
ioctls.

KavecTBO M ypOBeHB mnopora

Banyckas 3Ty ONUMI, BH 3aZaeTe KauyeCTBO UM YyPOBEHL IOpoTa,
C KOTOPEMU paboTaeT MOIEM.

I'mcrorpamma
[IosBOJIAET YCTaHOBMUTBL MHTEpPBaJltl MexXIy YyPOBHAMM CUTHAJa U
KOJIMYECTBOM I[aKeTOB, IIOCJIaHHEIX B KaXIOBI ns3 STUX
MHTEepPBAaJioB. STa 4acThb MOXeT OBTb MCIIOJIb30BaHa oA

BEIUMCJIEHUS CpPeIHeTO BHAaueHMsd UM CTaHOapHOT'O OTKJIOHEHUS
YPOBHSA CHI'Hajla OT HOPMEH.

CIIEIN®UUYECKUE 3AMEYAHUS
3ToT opalBep He MOXeT pacIlo3HaTh HEKOTOPbe
He-NCR/ATT&T/Lucent Wavelan-xapThl. Eciau Be BHOpaaM MMEHHO
MX, BB3TJISHMUTE B MCXOIHHM kOO ¥ »obdaebTe Bamy KapTy B
npoluenypy PacloO3HOBAHUSA.

CM. TAKKE wavelan cs(4), ifconfig(8), insmod(8), iwconfig(8),
iwspy (8), iwpriv(8)

Univ. of Sydney (Basser Dep. 10/22/96 Sci.) WAVELAN (4)

4 .CneunasibHele Garis
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