BIOS Setup — yaaneHHbIN KOHTPOSb

KPHC KacMepCKU aKa MbIIIBX

Ka)KAbIH aAMHHUCTPATOP XOTs1 ObI Pa3 B *KU3HH CTAIKHUBAJICS ¢ HEO0XOIMMOCTBIO BOHTH
B BIOS Setup u ciierka ero "moaxkpyruts' njiu no4ynHuTh "'pyxnysmyo'’" Windows NT,
LINUX/FreeBSD. TpaaMuMoHHO 3Ta 3aJaya pelmiaeTcsi NPH NOMOIIM MbIIIM M
KJIABHATYPbI, HO YTO AeJIATh eCJIN cepBep (pU3NYeCKH HeAoCTyneH?

egedeHue

Komnerotepst cemeiicta IBM PC Bcro XHM3HB paccMaTpUBAINCh KaK HEIOpOTHE pabodme
CTaHIIMM W CepBepa Ha MX OCHOBE HAyald CTOMThH JIMIIb HeJaBHO. Pa3paOOoTUMKH yBEIHUYHIH
KOJIMYECTBO TIPOIIECCOPOB, T00ABHUIN IMOJIEPKKY KOPPEKIMH MaMsITH, OTKa30yCTOHYHMBEIC JTHUCKOBBIC
MAacCHBBI U IIPOUHE NMPENECTH, OJHAKO, TIOJHOE MIPEeBpallleHNe B CepBep Tak M HACTyIwIo. B actHOCTH,
COXpaHWJIach TpoOJieMa YAAIEHHOTO aJMHHUCTpHUpoBaHuWs. OrepanoHHbIE CHUCTEMBI CeMEHCTBa
Windows NT mogaepxuBaioT yAajIeHHBIH KOHTPOJIb JUIIL (GopMaibHO. [lake Takwe mporpaMMbl Kak
Remote Admin BBHIMONHSIOT OrPaHHUYEHHBIA CIEKTp MPOCTEHIMX ONepanuid, U Ha TOJHOLEHHOE
o0cyXnBaHHE cepBepa 1o ceTu He criocoOHbl. B Mupe UNIX'a nenma o0CTOST 4y Th-4yTh MOTyUIIE, HO
POOIIEMBI BCE PABHO €CTh.

Bor, nanpumep, BIOS orkasbiBaeTcss rpy3uTbes, mpenaras HaxkaTb <F1> nns Bxojga B
BIOS Setup nnu <F2> nns 3arpy3ku ¢ mapaMmerpaMu o ymonudanuroo. Ho cepeep Haxogurcs B Jpyrom
KOHIIE TopoJa, Ja elle B MOMEIICHUM KIIo4Yed OT KOTOpOro y aJMHHHCTpaTopa HeT. 3HaKomas
cuTyalnus, Ha npaszaa ju? Jlpyroil BapHaHT: IIOCJE YCTAHOBKM OYEpEIHOIo IaKeTa OOHOBIECHUS
orepanroHHas cucteMa "ymepna", cTaja >KepTBOI XaKepCKOW aTaku, WM MpocTo 3aBucia. Bo Bcex
STHX CIy4asX, CTaHAAPTHBIE CPEIACTBAa yJAJIEHHOTO YTPaBICHHS YK€ He padoTaeT W MPUXOAUTCS
MpUOIIKAaThCSl K CepBepy BIUIOTHYIO, YTO IOCTATOYHO 3aTpyXHHWTENsHO. Jlaxke eciu cepBep
pacIoNoKeH Ha COCEHEM 3TaKe, HAMHOTO NPEAIOYTHTEIFHEE YIIPABIAThH UM 0€3 OTPhIBa OT CBOETO
JTr00MMOro Kpecia, yeM Oerarth ¢ IMCKeTaMH (JIa3epHBIMH JIMCKaMH) TyAa-Clo/a.

U »10 neiictBUTENBEHO MOXKHO cienaTh! CyIecTBYIOT IO MEHBIIEH MEpe TPH MyTH, O KOTOPBIX
MBI ¥ XOTHUM paccKa3arb.

Pucynok 1 BIOS oTka3piBaeTcsi rpy3uTcs 10 TeX NOp, MOKa He OyaeT HaxaTa kiapuma <F1>
wimn <F2>

yOasieHHbIlU KOHMpOoJsib 3a BIOS

[Mopsinok 3arpy3ku BIOS B o0mmx yeprax BBINISIAMT TakK: HEPBBIM IOJYydYaeT yHpaBieHHE
BOOT-block (3arpy3o4Hsiii GJIOK MM IEPBUYHBIN 3arpy34HK, HE ITyTaTh ¢ boot-cekTopom!), KOTOPBII
BBINOJHAET WHHUNMAIU3AIUI0 OCHOBHOTO 00OpynOBaHHs (OmepaTWBHAs MaMATh, KOHTPOJIIEP
TIpepBIBaHMA, CHCTEMHBII TaiiMep U T. [.), a Tak ke ckanupyeT ISA-mmnuy n nogkmodaer BIOS's1 Beex
OOHapYXEHHBIX ycTpoiicTB (Hanpumep, SCSI-KOHTPOJUIEPOB, BHIEO- M CETEBBIX KapT), MOCIE YEero
pacmakoBbiBaeT cBoe "mpomommkenue" (BIOS extensions) m mepemaeT eMy ympaBlieHHE. BTopmuHBII
3arpy3urk ckaHupyerT PCI-myMHY ¥ BBHIIOJHSET OKOHYATENbHYI0 MHUIHMAIM3ALHMI0 000pYA0BaHUS —
pacnosHaet IDE-nucku, cogepxut uHTepakTuBHbI pepakrop BIOS Setup, pacnpenensier cucteMHble
pecypcel Mexxay PnP ycrpoiicTBamMu M, HaKOHEI, CYUTHIBACT DOOt-CEKTOP C THOKOIrO HJIH YKECTKOI'O
JIICKa.

Taxum o6pazom, BIOS'sI, ycTraHOBIIEHHBIE Ha KapTax pacIIUPEHUs, TOMyYar0T YIpaBIeHNHE Ha
caMoOi paHHEW CTaJuM WHULMAIM3ALUH, 33J0Jr0 0 TOr0o, KaK HAYMHAETCA IOJCYET KOHTPOJIbHOH
cymmpl CMOS wunu pacniakoBka BTOPUYHOTO 3arpy3urka. KcraTw roBops, OOJBIIMHCTBO YTHIIUT
"mpoxxura" BIOS we Tporaror BOOT-block'a m make ecnmu mpokur mpornen HeyaadHo, [SA-cioTsr
pacummpenust Bce-taku uHHnuammsupylorcs. C PCl-cnmotamMm Bce 0OCTOMT HAaMHOIO CIIOKHEE W B
o0IeM cilydae OHM JOCTYIHBI TOJBKO W3 BTOPHYHOTO 3arpy3udka (a OH THOHET NpH HEyAayHOM
npoxkure). Hekotopsie npousoautenu (Hampumep, ASUS) Brirouaror B8 BOOT-block cnienuasbHbIi
npaiiBep s pabotel ¢ PCI-mmHOM, 4TOOBI MaTepuHCKas IUlaTa MOTJia WHULIMAIH3UPOBATh BUIEO-
KapTy M XOTh YTO-TO BEIBECTH Ha 3KpaH, Aaxke ecnu ocHoBHOW kox BIOS'a mosepiken. Ho mue He
n3ecteH HU oguH BIOS, BOOT-block koToporo mor 661 pabotats ¢ mmuaONH AGP min PCI-express.

CrenoBarenbHO, Bce YTO HaM HYKHO — M3roToBuTh "¢uktuBHy0" ISA mmm PCI xapry,

ycraHoBuTh Ha Helt "coit" BIOS m 3amporpamMMupoBaTh €ro Ha ynmaleHHoe ympamieHue. Korma-to,



aBTOP STOHM CTAaThbM 3aHUMAJICS TeM, 4TO "mopabarbiBaji" OpeBHHE CETEBbIE KapThl (KOTOpBIE MPOCTO
BBIOPACHIBAIMCE), NIpeBpaias uxX B "MyibT" yIaJICHHOTO YIPaBJIEHUs], O3BOJISIONINNA PEeIaKTUPOBATh
HacTpoiiku BIOS'a mo mnokanmpHOI ceTH. DTO coBceM HeclnoXHO caenath! JlocTaToyHO yMeTh
pOrpaMMHUPOBATh HA acceMOJiepe U UyTh-4yTh Pa30MpaThCs B apXUTEKType "Kenesa".

Pucynok 2 ynaneHHoe perakrupoBanune HacTpoexk BIOS Setup mo Tepmunany — 3to
peajbHOCTB!

Bripouem, kxoprieTh HaJl OTJIaMIUKOM COBCEM HEOOS3aTeIbHO, BCE MOXKHO KYNUTHh M TOTOBOE.
Takuve mnarel (oHM HasbpiBaloTcss Remote Boards) Beimyckaer MHOXecTBO ¢(upM. OOBIYHO OHHU
NPE/ACTaBISIIOT U3 cedst cranaaptHyto VGA-kapty ¢ uaTerpupoBaHHbIM COM-nopTroM, K KOTOPOMY
MOJKITIOYaeTcd BHEIIHUM MoaeMm. B HekoTopeix Mmozensx umeercs Ethernet-mopr. Ero mokHO
BOTKHYTh B DSL-Moaem wiu coemuanth co Switch'om. Uepes 3Tu mopThl IepeaacTcst KOMUs 3KpaHa Ha
yVIAJIeHHBIA MOHHTOpP W TPHHUMAIOTCA KOMAaHABI OT KIaBHATYphl, B pe3ynbraTe uero IBM PC
TpeBpaInaeTcs B caMblil HacTosAmuH "MaitH}peiiM" u puzngeckoro noctyna K Hemy yxe He Tpedyercs!

PucyHnok 3 ynajieHHasi HAacCTpPoiika JUCKOB

Bounbioii momynsipHOCTBIO TTONIB3yeTcst Moaenb Remote Insight or Hewlett-Packard, koTopas
BcraBisiercs B PCl-cior u ynpasnsiercss mo 10/100 Moutnaomy Ethernet-nopry. Ona noanep:xuBaer
KaKk TEKCTOBbIe, Tak W Tpaduueckue pexumbl (BIoTh no 1280x1024/256 uBeroB), mutaercs OT
BHEIIHEro MCTOYHHUKA, YTO ITO3BOJIET ei "HaxuMmaTh" Ha KHomku Power u Reset. B momonHenun k
yIaJICHHON MBIIIN ¥ KJIABHATYPEe NMEETCS BO3MOXKHOCTD IOJIKITIOYATh yIaJCHHBIN IUCKOBOJ M IPUBOJT
CD-ROM, 6e3 KOTOpBIX HE 00XOAWTCS HHU OAHA MEPEyCTaHOBKA CHCTEMBI. DTO MPOCTO (aHTaCTHKA!
Beerna moxHo 3arpy3uthes ¢ Live CD m mocMoTpeTh, YTO CIIyYMJIOCh C CEpBEPOM M COXPAaHHTh
yLeNeBIINe JaHHble Ha JI000H HOCHUTENb, KOTOPBIA TOJBKO OydeT MmoJ pYyKOW. DTO YCHIMBAET
0€30MacCHOCTh CHCTEMEI, IOCKOJIBKY cepBep, ocHameHHbIH "Remote Insight", MoxxeT BooOIIe HE UMETH
HUKAaKHX ChEMHBIX HOCUTEIEH!

Kcrarn o 6e3onacHoctu. Remote Insight monnepxuBaer SSL u 128-OutHoe 1mudposanue,
YTO IIO3BOJIACT €MY q)yHKI_II/IOHI/IpOBaTI) JaXX€ Ha HE3aIIUIICHHBIX KaHajlaX (a JAPYrux KaHaJlOB B
PAacIOpsKEHUH PSIIOBOTO aIMHHUCTPATOPA 3a9acTyIO ITPOCTO HE OKA3BIBACTCS).

Bce ympaBnenne mpoucxomut nmbo uepes telnet, nmubo uepe3 web-Opaysep. Kak Oymer
ynoOHee anMuHHCTpaTopy. Ha cepBepe MoXeT OBITh YCTaHOBJIEHA NMPAKTHUECKH JF00ast OneparuoHHas
cucrema: Windows 2000/2003 (Advanced Server, Data Center, Terminal Server, Standard wmm
Enterprise Edition), Novell NetWare 5.1, 6.0, Red Hat Advanced Server 2.1, Red Hat Linux 7.3/8.0,
SuSE Linux Enterprise Server V7/V8 u HekoTopsIe pyrue.

Pucynok 4 niiata ynanensoro ynpasiaenust Remote Insight or Hewlett-Packard

Kaprty MoxHO mproOpecTH B MarasWHe WM 3aka3aTb 10 VIHTepHETYy HENOCPEACTBEHHO B
camoii Hewlett-Packard. Ona o6oitnercs B $399, koropsie siBHO cTosT Toro! B mpuHIIe, MOXHO
HAWTH MPOM3BOANTENS U TOJICIIEBIIE, HO B OTHOIICHUH IIeHa/(yHKIMOHAIBHOCTE 3TOH KapTe paBHBIX
HeT, TeM HEe MeHee OHa Jajieka OT mieana. MCXOIHBIX TEKCTOB MPOIIMBKH HaM HHUKTO HE JACT H
J0paboTaTh "HAMWIBHUKOM" T0JT CBOM KOHKPETHBIE HYXXHBI €€ He ynactcsi (TEOpeTHYECKH 3TO
BO3MOJKHO, HO OY€Hb 3aTpyAHUTENbHO). K ToMy ke, KauecTBO pean3alvy MPOTOKOJIOB MIN(pPOBAHUS
HaXOoOUuTCsa II0Q OOIBIINM BOIIPOCOM. BOSMO)KHO, B KapT¢ MNPUCYTCTBYIOT OTJIAAOYHBIC JIFOKH WIIN
nepenoiHsouuecs 0ydepa, KOTOpbIE MO3BOJISAT aTaKYIOIIEMY 3aXBaTHTh IITYPBaJ YIIPABICHUS B CBOM

pyxu!

PucyHoxk 5 eme oqHa nJjiata yqajJeHHOr0 ynpasJjeHns, Ha 3ToT pa3 — PC Weasel 2000

Otux Hemocrarkos aumieHa PC Weasel 2000 or oqHonMeHHONH KoMIaHuHh. Bmecre ¢ camoii
IUTATOW MOKYHATelb IOJIYYaeT TMOJIHBIA HCXOMHBIA KON MPOINUBKMA W JIMICH3WIO HAa MPaBO €ro
u3MeHeHus. OTo Bce Ta ke camas VGA 1iara, Toimsko BMecTo Ethernet-mopra, Ha Hell HaxomuTcs
koHTpoiuiep UART (om ke cragmaptaeiii COM-mopr Tuma 16550). K coxanenmro, ee
(hYHKIIMOHATBHOCTh HaMHOro Oegnee. I[lomep)KHUBAIOTCS TOJIBKO TEKCTOBBIC BHUIACOPEKHUMBI H
OTCYTCTBYIOT yIaJIeHHBIC NIPHUBOJEI, TPaB/a, COXpPAHIETCS BO3MOXHOCTh "HaxkaTh" cepBepy Ha Reset
i nocMotpetrb POST-koxp1, 9TOOBI cpa3y OLEHUTH MacIITaObl HEMCIIPABHOCTH.



PucyHok 6 un:keHepHoe MeHI0, BhicBeunBaemoe PC Weasel 2000

ISA-Bapuant o6oitnercst Bam B $250, a PCI — Bo Bce $350. He cnumikom nu Gosbiiast 1ieHa 3a
OTKPBITYIO JIMIICH3MIO MPH ype3aHHoU (yHKImoHamsHOCTH? He ToponuTecs ¢ BhIBogaMu. McxomHble
TEKCTHl — BesnuKasg mTyka! MOXXHO KynmWTh OJHY IUIATy M yCTAHOBUTH €€ Ha HEOTPAaHWYCHHOM
KosmaecTBe MammH. KiloHmpoBate ammapaTtHoe obecrmedeHHe HaM He HoHajgoowtcs. Ecim cmerka
nepeseNnaTh MPOMIMBKY MOXKHO OOOMTHCH M CTaHJAPTHBIMH KOMIIOHEHTaMH, HO 00 3TOM — dyTh
no3xe. CHauana N03HaKOMHUMCS C IUaMETPAIIbHO MPOTHUBOMNOJIOKHBIM KIIACCOM YCTPONCTB YAAaJIEHHOTO
YIIpaBIIEHUs, CPEAN KOTOPBIX, BO3MOXKHO, TPUTAMIIOCHh YCTPONHCTBO BalIei MEUTHI.

Pucynok 7 miarta ynanennoro ynpapieHust Tuna eRIC enhanced Remote Management Card

KVM unu ydaneHHbIlU KOHMPOJIb rMpoodosnkaemcsi

I'naBubii Henoctatok VGA-mar ¢ MoandunuposansHsiM BIOS'om cocrouT B TOM, 4TO OHU
TpeOyIOT BCKPBITHSI KOpIyca cepBepa, 4TO He BCErza skemarenbHo. K ToMy jke TeXHHKa IepexBara
M300paKeHNsT U OMYJISILUS KJIaBUaTypHOTO BBOJA JajeKa OT Wjeaja M 4Ype3BBIYaHO KOHQIIMKTHA.
KVM-koMMyTaTOphl HCTIOBEAYIOT COBEPIIEHHO MHOM noaxo. CBoe Ha3BaHHE OHU MOJIYYMIH IO TPEM
nepBbiM OykBaMm: Keyboard, Video-monitor u Mouse. KommyTaTop npezacraBiser cob6oil aBTOHOMHOE
YCTPOMCTBO, MOAKII0OYaeMOe K KOMITbIOTEpY uepes cranaapthsie PS/2 u DB-15 VGA kouHekTOphI. X
CUTHaI TmpeoOpa3yercss B TUPPOBOH TOTOK U Tmepemaercs Ha cocemHnit KVM-tepmuna,
TIOJKJIIOYEHHBIN K yJaJeHHOMY KOMMbloTepy. I'py6o roBops, MBI Kak ObI MOJKITIOYAEM KIaBHATYDY,
MBIIIb 1 MOHUTOP OY€Hb UTMHHBIMU KaOeJsIMH.

Pucynok 8 KVM — kommyTaTop 3a padoToii

Moxno nHactpamBath BIOS Setup wnm paccmarpuBath Windows, CBaIMBINYIOCS B CHHHH
9KpaH, HO HU YJAJCHHBIX JUCKOBOJOB, HU Jla)ke BO3MOKHOCTH HakaTh Ha Reset y Hac HeT, TO ecTb
WJUTIO3MS TIOJIHOTO (PM3UYECKOTO AOCTYINA OKa3bIBACTCS HE TAKOH yXK U MONHOH. 3aT0 MOAIEPKHUBAIOTCS
MIPaKTHYECKH BCcE BUACOPEKMMBI M B KoJ BIOS'a He BHOCHTCS HUKaKNX M3MEHECHUH, a B KPUTHIECKUX
HHPPACTPYKTYpax dTO OUYEHb AaKTyalbHO. BHEIPATh IMOCTOPOHHHUN OSMYJSATOp B OaHKOBCKHUI
KOMITBIOTEP HaM MOIPOCTY HE AYT, HOCKOJIBKY 3Ta TEXHOJIOTHS He cepTuUurpoBana, a BoT y KVM-
KOMMYTaTOpPOB BCE HEOOXOMMBIE CEPTU(PHKATHI KaK MPAaBUIIO UMEIOTCH.

Pl/lcyHOK 9 cxema MOAKJIIOYCHUA KVM-KOMMyTaTOpa AJIA YTAJEHHOI'0 YIIPpaBJICHUSA 1€pe3
I/IHTepHET WJIH 1O MOAEMHOMY COCIUHECHUIO

[Nonapnsromniee GONMBIIMHCTBO MOJIEIIEH paCCYMTAHO HA YIPABJICHHE HECKOJIBKUMH CEpPBEpaMH
C OJIHOTO TepMHHAJA, TIPH 3TOM CHUTHAN IyCKaeTcs MO SKPaHUPOBAHHON BUTOW Mape ¢ MaKCHMaJIbHOU
JUIMHHONH B HECKOJBKO COTEH MeTpoB. DTo coBceM He Ethernet m B ceTeBoil KOHIIEHTpAaTOp €ro
BCTaBIATH Henmb3si! Ui peaybHOTO yAAJICHHOTO YINpaBieHWs 1o VIHTepHETY WM MojaeMy HaMm
MoTpedyeTcsl yCTaHOBUTD JIOTIOTHUTENBHBIN KOMITbIOTep, TpruHUMatomuii KVM-curaan n ¢ noMomsio
CICIMATBHOTO MPOrPAMMHOI0 O0CCIICUCHUST PETPAHCIUPYIOMUA ero B '"yao0oBapuMyro" CETeBYIO
¢dbopmy. A sto Hexoporro! K c4acThio, HEKOTOPhIE MOJCTH MOMJICPKHUBAIOT PaObOTy MO MOJCMY WM
nokanpHOHN cetu. Takoit Tim KVM-koMMyTaTopoB HasbiBaercs "over IP", X0oTd 3meck HE 00XOIUTCS
6e3 Bapmanmii. [IpocTo 3arnsiHUTE B CcrieUUKALINAIO: €CITU TaM BCTPETUTCS YTO-TO Moxokee Ha LAN
wn Dial-Up, 310 TO, 9TO HaM HYXHO!

Pucynox 10 BHemrnuii Bug HekoTopbix KVM-komMMmyTaTopos

JloBonbHO XOpomio 3apekoMeHzoBasa cebs ¢upma Minicom, B acCOPTUMEHTE KOTOPOH
MOHO 0OHApYXUTh 10 MEHBIIEH Mepe JBe noaxosiue moaeian — Phantom Dial-Up Remote Access
u Smart IP Extender Switch Over IP. TlepBas crout B paiione $800, BTOps... (KpENKO BO3BMUTECH 3a
cryn) — $3500. D10 yxe He MPOCTO BHIMOTATEIBCTBO, a caMblii HacTosmi rpabdex! s 0aHKOB U
MPOYMX JACHEKHBIX YUPEXKACHHH Takas CyMMma, MOXeT OBITh, W IOJOWIET, HO BOT JUISI MEIKOH
KOHTOpbl — HaBpsJ Jid. KOHUEHO, MOpBIBIIMCH B Mara3uHax MOHO Hailtu KVM-kommyratop u
MOJIETIIEBIIE, HO JIyYIIe COOpaTh CHCTEMY yOaJICHHOTO YIPABICHUS CAMOCTOSTENBHO.



Kak amo pabomaem
usnu yodasieHHbIU KOHMpPOJIb ceoumMu pykamu!

Jns co3manus COOCTBEHHON CHCTEMBI YAAJIEHHOTO YNPaBJICHUS HaM IMOHAJOOUTHCS Jro0as
PCl-xapra m MaTepuHCKas IDIaTa, moanepkuBatomias padory ¢ PCl-mmHo# uwepes BOOT-block
(manpumep, ASUS). Ha Oopty kapThl 00s13aTelIbHO JODKHA NpUCYTCTBOBaTh "KpoBarka' ¢ BIOS'om.
Ha xynoit koneny BIOS MoxeT HaxoquTcs B OTAEIBHON MUKPOCXEME, KOTOPYIO HECIOXKHO BBINASTH C
IJIaThl U BOTKHYTH B Iporpammartop. K coxkanenuro, cereBbie kapThl ¢ "BHemHNM" BIOS'om BeIXOAST
U3 yNoTpeOJeHWss M HaWTH WX CTaHOBUTCA Bce cioxHee W cioxHee. Copemennbie Ethernet-
KOHTpoJutepsl uHTErpupyloT BIOS B MHKpocxeMy umcneTa W Mbl yXe HE MOXXEM HHYETO C HUM
caenath (Tosnpko He nepernyTaiite BIOS ¢ manensHOM 11t Boot-ROM, 310 coBceM He 0HO U TOXe!).

Bor u npuxonurcs nepecaxuBarbest Ha SCSI-KOHTpOIIIEPEL, IEHBI Ha KOTOpbIe yranu 10 10$-
14$. Pazymeercs, peub HIET O IPOCTEPIINX MOECIIX, HO Belb HaM HUuero, kpome BIOS'a He Hyx)HO!
[TosTOoMy, naxe pemeBas Mozenb Oyner paboTaTh HHYYThb HE XyKe JOporod. 3a00THThCS O
COXpaHEHHH paboTOCIIOCOOHOCTH KOHTpoJuIepa He o0s3arensHo. HaMHoro npore nepenucars BIOS ¢
YHCTOTO JINCTA, YeM J00aBISTh CBOM COOCTBEHHBIE MOJIYJIM B yXK€ CYIIECTBYIOIIMH (OAHAKO, NPU
JKEJIAHUM 3TO MOXKHO CIIeNIaTh).

Pucynok 11 SCSI-konTpoJiep ¢ HecbeMHbIM BIOS'oM, 0H HaM He MOAXOAUT

Pucynok 12 SCSI-konTpoJiep co cbeMusiM BIOS'om, KOTOPBIii JIerKHM IBH:KEHHEM PYKH
MpeBpaNIaeTcsi B IUIATY YAAJEHHOT0 YIIPaBJIeHHs

Hononuurensusiii UART-koHTpOIUIEp mproOpeTaTh HE HYXHO. Jlydine BOCIOJIB30BaTHCS
TE€M, YTO BCTPOGH B MATEpUHCKYIO IUIaTy, a IpPH XKEeJaHWH MOXHO 3aJeiCTBOBATh e€Ie Hu
uHTerpupoBannbiil Ethernet nim moboe apyroe cpescTBO KOMMYHHKALUH.

Pa3paboTka mpommBOK 0OBIYHO BemeTcss Ha AccemOnepe, HO TIpPH JKEJTaHUH MOXKHO
UCTIONIb30BaTh M BBICOKOYPOBHEBBIE A3bIkH THIA Cu/Cu--. ToIbKO HU B KOEM Cilydae HE HCIOJIb3yHTe
CTaH/AapTHbe OMOIMOTEKH BBOJA/BBIBOJA M NPHUKAXKHUTE JIMHKepY OTKMounTh Start-Up. Jns storo
JOCTaTOYHO IIeperMMEHOBaTh (QYHKIMIO main B Heyro Bpoie MyMain. Ilockombky, Cu He
HOJJIEp)KUBAeT 0a3MpOBaHMUS, OTKOMITMIMPOBAHHBINA KOJI JAOJDKEH OBITh IOJHOCTBIO IepemeniaeM (To
€CTh BBIIIOJIHATHCS HE3aBUCHMO OT 0a30BOTO ajpeca 3arpy3kd B IAMATh). DTOTO MOXKHO JTOOHMTBCS
OTKa3aJIUCh OT TJIOOAIBHBIX IIEPEMEHHBIX M BBIKIIOYHMB BCE OILUH KOMIIHJISITOPA, KOTOPHIE MOTYT
TeHEepHPOBATh HENlEpeMeIaeMblii KOJl, 0 KOTOPOM MBI JaKe HE MOA03peBaeM (Hampumep, KOHTPOIb
"cpeiBa" cTeka). Ecim BB HE yBEpeHBI, UTO XOPOIIO 3HaeTe "3amHuil IJBOP" KOMITWIATOpAa — HE
ucnone3yiite ero! [Iporpammupyiite Ha Accembiaepe. OH He oaBeneT!

Kon npommBkyu ncrnosHsiercst B 16-pa3psiiHOM CETMEHTE PEeaIbHOTO PEeXMMA, OJHAKO, HUKTO
HE 3alpemaeT HaM IEePEeXOJWTh B 3AIIUIICHHBIA PEXHM W BBIXOAWTH OTTYAA, IpaBla, HE COBCEM
MOHATHO, 3a4eM 3TO HYXHO. Mcrnonb3oBate ciyxeOHble GyHkunu BIOS'a HenonmycTmMo, NOCKOIBKY
YacTh anmaparypsl elie He MHUIMUpoBaHa, na u caM BIOS eme He pacnakosaH. PaGotaiiTe TOMBKO
Yyepe3 MOpPThl BBOJA/BBIBOJA, OJHAKO, Iepe/] 3THM He 3a0yapTe, 4TO 00OpYAOBAaHHE IIOJDKHO OBITh
MHHUIMAIU3UPOBAaHO BpyuHylo. B uacTHocTH, uHTerpupoBaHHbi COM-mopT eme He HMeeT HHU
6azoBoro aapeca, Hu IRQ, Benp PnP menemxkep, pacnpenersronii CHCTEMHBIE PECypCHl, eIle He
nomyunn ympasieHus! Ilpuxomurcst OTKpbIBaTh MOKYMEHTALMIO HA FOXKHBIH MOCT YHIICETa U
MIPOTPaMMHPOBATh BCE XKEIe30 C HyIsd. OJTO CaMblii HU3KMH ypoBeHb "oOmeHus" ¢ ammapaTypoi!
HeoOpm4aifHO CIOXHBIN, HO B TO K€ BpeMs 3axBaThIBaroliee WHTepecHbI! K cdacTpio, cepBepHBIit
MOCT YK€ YaCTHYHO MHUIIMAIM3HPOBaH, II03TOMY HacTpauBaTh KOHTPOJIJIEP MaMATH He 00s13aTeIbHO.

Ternepp moroBopuM O METOAMKAaxX SMYISINMM M Hepexsara. s BbIBoJa MH(pOpPMAIMM Ha
skpan BIOS ucnonb3yer cBow cobcTBeHHyt0 cepBucHyto ciayx0y INT 10h. OHa ke ucrnonb3yercs Ha
CTaJMu MEePBUYHON 3arpy3KH OrnepanroHHbIX cucteM cemerictea Windows n UNIX. TlepexBatus 310
MIPephIBAHUE, MBI CMOXKEM I'PaOHUTh BECH BBIBOJI HA SKpPaH U MEPEAaBaTh €r0 Ha YAAICHHBIH KOMIIBIOTED
("rpabuts" — BIOJIHE JIETANBHBIA TEPMUH, MO3aWMCTBOBAHHBI y aAHIJIOSA3BIYHBIX HH)KEHEPOB,
KOTOpBIE TOBOPAT B 3TOM citydae "grab", 3BydnT rpy0OoBaTo, 3aT0 1O 4ecTHOMY). Pazymeercs, Ge3
cloxxkHocTell 37meck He obxoamtcs. [lockonmbky, B mporecce wuummanmsannu BIOS'a Bektopa
IpephIBaHUs MOTYT IE€PEyCTaHABJIMBATHECS MHOTOKPAaTHO, OJHOW JIMIIb MOAM(UKAUWU TaONUIIbI
MIpepbIBaHui (T. €. KJIACCHYECKOro crocoba mepexsara) OyneT SBHO HemocTaTodHo. [la, MBI MOXeM
u3MeHuTh far-ykaszatens mo ampecy 0000h:10h*sizeof(DWORD) == 0000h:0040h nepenampaBuB ero
Ha CBOW COOCTBEHHBIH 00pabOTUHK, HO... 4epe3 HeKoTopoe BpeMst KoHTpoiib 3a INT 10h Oyzner yrepsH.
Uro6sl 3TOrO M30€KaTh, HEOOXOAMMO YCTAHOBHTH allapaTHYI0 TOYKY OCTaHOBA Ha 3allCh 3TOH



Aueiku namatu. B aToM HaM momoryT oTiagouHsle perucTpsl cemeiictBa DRx. Peructper Dr0 — Dr3

XPaHAT JIMHEWHBIH (QU3NYECKU ajpec TOYKH OCTaHOBa, a Dr7 — ompenesnser ycloBHs, P KOTOPBIX

OHa cpabaTbIBaeT, 3acTaBiAs mpoueccop renepuposats npepeiBanue INT 01h, Ha kKoTOpOoM HoykKeH

HaXOJIMTCsI Halll 00pa0OTUHK, BBIMOIHSIOMINI TOBTOPHYIO "3kcnporpuanuio” INT 10h y cucremsl.
[Tpumep pabOTHI C OTIIAHOYHBIME PETHCTPAMU TIPUBEACH HIKE.

MOV ax, CS ; nepexBateBaeM INT O0lh

XOR bx,bx

MOV DS, bx

MOV [bx], offset our vx code ; CMelleHMe Hamero obpaboTumka

MOV [bx+2],bx ; oTHocuTeJbHO cerMeHTa 0000h

MOV DS, ax

MOV eax, 302h ; yCTaHaBJMBAEeM TOUKY OCTAaHOBa Ha MCIIOJIHEHUE
MOV ebx, 7C00h ; JIMHEMHEM QM3UYecKMM aIpec TOUKM OCTaHOBa
MOV dr7,eax ; BaHOCHMM BHA4YeHMS B OTJIAHOYHEIE PEeIMUCTPBL

mov dr0,ebx
JIuctuHr 1 nepexBaT4yMK. nepeaaeT ynpapJjeHHe HalleMy KOAY B MOMEHT 3arpy3ku Boot-cexTopa

[MpepriBanue INT 10h nopnep>xuBaeT CBbIIIE COTHU PAa3IHYHBIX (YHKIHI, HOMEpP KOTOPBIX
mepenaercss B peructpe AH. B uactHoctn, 02h ympammser kypcopom, a 09h mewaraer cHMBOIL
EctectBeHHO, 4TOOBI TPaOWTh BHIBOA Ha JKpaH, HEOOXOOMMO YMETh OTIMYATh ONHY (YHKIUIO OT
JpYTOi W 3HAaTh, YeM MMEHHO KaX/ast U3 HUX 3aHMMaercs. Onucanue QyHKIUHA MOXHO HaWTH JIMOO B
TEXHUYECKOW JOKyMEHTAllMM Ha KOHKPETHYIO BHIEO KapTy (a, €CIM KapTa BCTPOEHA B MaTEPUHCKYIO
TUIaTy, TO B JIOKyMEHTAIlMU Ha CEpBEPHBIA MOCT uHIiceTa), 1100 B 3HaMmeHuToM Interrupt List'e Panbda
Bpayna, npaBaa, oH y)xe JaBHO He OOHOBJSUICS M CHJIBHO ycrapen. IlocnenHsis Bepcusi TaTupyercs
aerom 2000 roga. C Tex mop BBIIUIO MHOXKECTBO HOBBIX Kapt! Brpouem, 6a3oBbie BUIO-(QYHKIMU HE
IpeTepreNd HUKAaKuX H3MEHEHWH M eciM OTOPOCHTh HECTaHNApTHBIE BUICOPEKHMBI Bce OynmeT
paboTtath Ha ypa.

TekcToBbIE pEeXHMMBI IpabATCS MPOCTO 3aMEYaTEeNbHO, a BOT rpadHyecKrue B MPOIMYCKHYIO
CIIOCOOHOCTH aHAJIOTOBBIX MOJIEMOB YK€ HE BMEIAIOTCS U IepeiaBacMyl0 HH(MOPMAIHIO TIPUXOIANUTCS
Kak-To cxuMarh. Camoe mpocToe — IepeaBaTh TOJIbKO H3MEHEHNS, IPEABAPUTEIIHLHO YIIAaKOBAB UX II0
gZip-aJIrOpUTMY, JUIS PAOOTHI C KOTOPBIM CYIIECTBYET MHOXECTBO TOTOBBIX OHOINOTEK.

IIpaBna, ¢ mepexooM ONEPaLMOHHON CHCTEMBI B 3alllUIIEHHBIN PEXXUM, BECh HAIll NEepexBat
WJICT TIPAXOM M yJIaJICHHBIH KOMIBIOTEP 0TOOpa)KaeT YHBUIBIH 3aCTHIBIIUM dKpaH. B npuHmme, ¢ 3Tum
MOXKHO U cMHpHUThCS. ['maBHOe, uTo HaM moakoHTposieH BIOS Setup m HawanbHas ctamus 3arpy3ku
OCH, a TaM MOKHO M CTaHIAPTHBIM telnet'oM BOCIIONB30BaThCS, €CIIM KOHEYHO, HA CEPENHE 3arpy3Ku
Windows He BEIOPOCHT CHHHI 3KpaH.

B cBOMX mepBBIX MOJENSAX CHUCTEM YyIaJeHHOTO YIPaBICHHUS S MOCTYMal TaK: OTCIEXHBAI
MIOTIBITKY TIEPEX0/a B 3AIIMIICHHBIH peXuM (a OTCIEIUTh €€ MOXKHO C ITOMOIIBI0O BCE TEX JKe
OTJIaZIOYHBIX PETHCTPOB), MEPEXOMI B 3aIUIICHHBIN PEKUM CaM, YCTaHABIUBAJ CBOM OOPa0OTUMKH
IpepbIBaHMs U OTJaBajl yNpaBJIeHUE ONEPALMOHHOW CUCTeMe, He MO3BOJAA €l HUYEro MEHATh. JTO
pabotano! XoTs 1 cOOMIIO TOXE. YHUBEPCATBLHOTO MEPEXBaTIYMKa CO3/1aTh HE MOMYyYHIOCH U TPUIILIOCH
YUUTBIBaTh OCOOCHHOCTH PEaM3aluy BCEX ONEPALMOHHBIX CHCTEM. B KOHIIE KOHIIOB, S MaXHYJ PyKOH
¥ Hamwcal OOBIKHOBEHHBIH IpaiiBep-QuiusTp, padoTarommii kak VGA-miniport ¥ IepechIIaromIuit
SKpaHHBIA BBIBOA Ha "Hamry" KapTy paclIHpeHusI.

Pucynok 13 npuHuun pa6oTsl IJIATHI YIAJ€HHOT0 YIIPaBJIeHUs

Hexortopble cucTeMBbl yIaJ€HHOTO KOHTpOJIS (HAampumep, y)Ke yHMoMsHYThIH kommuiekc PC
Weasel 2000) Bmecto mnepexBata INT 10h mpocro rpabsT BuzmeoOydep, 4To Ha NEpBBIA B3I
CYIIIECTBEHHO YIPOIIAeT peanu3anuio. He Hy)XHO BO3HTHCSA C OTIAJOYHBIMH PETHCTPAMHU, PHITHCS B
Interrupt List'e u T. 1. Ha camom zene, Jaxke B TEKCTOBOM pPEXHME MMEETCS MHOXKECTBO IKPaHHBIX
CTpaHHI, a YX mpo Tpadpuueckuii ™Mbl BooOme ™momumm! IlpudeM, COBEpHICHHO HESCHO Kak
3aCHHXPOHHU30BaTh SKPAaHHBIM BBIBOA € €ro mepexBaroM. CKaHMpOBAaTh BHACONAMATH C dacToil 50-
60 I' BriosIHE peanbHO, HO BOT 3aNuXaTh HarpaOJICHHBIE JaHHBIC B MOJICMHBIN KaHAJ ITOJYIHUTCS e/lBa
m. A kak 310 neno Oyzmer topmosuth! HeymusurensHo, uto PC Weasel 2000 paboraer Tonbko c
TEKCTOBBIMU pexuMaMu!

Teneprs mepeiiieM K SMyJsiMM BBOJA C KJIABHATypbl. MBIIL paccMaTpuBaTh He OyzeMm,
MOCKOJIBKY HOpMaJIbHBIE aJIMUHUCTPATOPHI CBOOOAHO 00xonaTcs U 6e3 Hee. Hy He HpaBuTCs oHa MHe!
Bort knaBuatypa — apyroii neno! Beck kiiaBuaTypHbIil cepBHC cocpeioToueH B npepsiBanun INT 16h,



KOTOpOE MBI IOJKHBI TepexBaTuTh. Korga nporpamma (1 B uactHoctd BIOS Setup) oxxumaer HaxxaTus
Ha KiaBumly, oHa oOHymser peructp AH wm BebBaer INT 16h. KoneuHo, cymecTByoT U apyrue
BapHaHTHl, HO 3TOT — CaMBIi MOMYJIApPHBIA. B 3TOM ciydae Hamr oOpabOTYHK MPEepHIBAaHUS JOJDKEH
nomectuth ASCII-koa cuMBoJa, HAXKATOrO Ha yJOaJ€HHOI KiaBHaType, B peructp AL u BO3BpaTUThH
ynpasienue. EcrecTBeHHO, Bce 3TO OyzneT paboTaTh TOJNBKO OO MEPEXOAa ONMEPAllMOHHON CHCTEMBI B
3aIIUIIEHHBIN peXHM, a TOoCiIe — MPUAETCS MOATPYXKAaTh CBOHM HpaiiBep, "camsammiics" TMOBepX
CTaHJAPTHOTO KJIaBUATYPHOrO JIpaiiBepa U SMYIUPYIOMETO BBOJ,.

Y naneHHbIe IUCKU peain3yI0TCs COBCEM TPUBHAIBHO. 3a 3T0 oTBeuaeT npepsiBanue INT 13h.
Oyuknus 02h obecneunBaeT utenue cekropa, 03h— ero 3amuce. Homep cektopa mepemaercs B
peructpax CX m DX B CHS-dopmare. Ynanennsiii CD-ROM peanusyroTcs 4yTbh-4yThb CIIOXHEE,
MO3TOMY €CIM BBl HE CHJIBHBI B CHCTEMHOM IIPOTPaMMHPOBAHHMH Ha TEPBBIX IIOpax JIydlle
OTPaHMYHUTBCS BHUPTYalbHBIMH JIMCKETAMH, T€M OoJjiee YTO (HU3MYECKHUE IUCKEThl HCIIOJIb30BaTh
COBEpILIEHHO He 00s3aTeNbHO W yHalieHHAs MaIlliHa MOXKET paboTaTh ¢ WX 00pa3oM, 3alMCcaHHBIM Ha
JKECTKOM aucke B Buae (aitma. J{ns ymanennoi mepeycraHoBku Windows NT sToT mpuem BmosrHe
MOAXOAUT. A CMEHY BUPTYaIbHBIX JUCKET aBTOMAaTU3UPOBATh COBCEM HE TPYAHO.

B pesynbrate Mbl NOJIyYUM JAOBOJBHO MOTYUYHMH KOMIUIEKC YAAJIEHHOTO YIPABICHUS U CaMoe
TJIaBHOE — OYEHb JenieBblid. KoHeuHo, Hale BpeMsi TOXKe YTO-TO CTOMT, (a BpeMEHH Ha pa3paboTKy U
IyCKO-HaJa Ky YHAET MHOT0), HO €CJI TaKue KOMILJIEKCHI H3rOTaBIMBaTh 0] 3aKa3, OHU ObICTpO cels
OKYIISIT, TeM Oojee, YyTO Ha HHUX HaOmIOmaeTcs YCTOWYMBBHIM CIpOC, BeAb 3alajHbBIe aHAJOTH
OOJBIIMHCTBY MIPOCTO HE MO KapMaHYy.

st 3aBepIeHnss KapTHHBI OCTaeTCs CyIasi MeJIoYb — yAaleHHBIH Reset, 6e3 koToporo Hare
TBOpeHHe Oyner HemomHoueHHO. Hy TyT Bce mpocto. ocrarouHo moakmounts kK LPT-mopty perne,
BeAylee K "3aBeTHOH" KHOmMKe W mpobnema Oyner pemreHa. M3 mpommBku SCSI-koHTposIepa Mbl
MoxeM ynpasisith LPT-niopTom, KOHEUHO, HE 3a0bIB, YTO MEPEA ITUM €r0 HY>KHO HHHUIINAIU3UPOBATD.

OpuH MaleHbKUH TPIOK HamocnenoK. Eciii MOoJHOIeHHas cucTeMa YAaJeHHOro YMpaBJIeHUS
BaM HE HYy)XHa W Bcero Jmiub Tpedyercs 3anperuts BIOS'y TpeGoBaTh HakaThsi Ha KJIaBUILY IPU
3arpy3ke, TO 0€3 JOMOJHHUTEIHHOTO0 OO0OPYJOBaHMsS JIETKO OOOWTHCH. JlOCTAaTOYHO 3arpy3wThb
npomuBKy ocHoBHOTO BIOS B nmuzaccem6iniep u Haittu Bee "pyrarenbsHbie” coobmenus. [lepexkpectHbie
CCBUTKM TNIPHUBEAYT HAC K MAIIMHHOMY KOy, KOTOPBII 3TH CTPOKH M BBIBOAMT. Tam ke Oyner Kof,
OKUJAIONIAA HaXaTHUs Ha KIABHINY, KOTOPHIA MBI MOJDKHBI yHanutb. [Ipsimoit BeoB INT 16h
ncnone3yercs penko. Ckopee Bcero Mbl yBuauM 4to-To Bpoje CALL xxx, rae Xxxx — aagpec QyHKINH-
o0eptku. J{1s TOCTHKEHUS 3aAyMaHHOTO MBI TOJDKHEI 3aMeHnTh CALL xxx Ha "MOV AX scan-code",
yKa3aB CKIH-KOJ TpeOyemoii knasunn. Hampumep, knaBuma <F2> B 6onpmmacTBe BIOS'0B 03Hauaer
"3arpy3Ky ¢ HAcTOWKaMM II0 YMOJYaHHUIO", OIHAKO, B HEKOTOPBIX CIIydasX MOXET IMOTpeOOBaThCs
Haxarb <Enter> i <Esc>.

[TpoGiiema B TOM, uTO OCHOBHOW 00pa3 BIOS'a ymakoBaH M 3alMIIEH KOHTPOJILHBIMH
cymmamu. Ilpaktudeckm Bce  paspaborumku  BIOS'oB  pacmpocTpaHAOT — YTHIIMTBL LIS
pacnakoBKW/YIAKOBKM M IepecdeTa KOHTPOJIBHBIX CyMM, OJHAKO, HHUKAaKOH TapaHTHH, dTO
moudumpoBanssii BIOS Oyner ucnpaBHo padoraTs y Hac HeT. OMMOKN MOTYT HOSIBIISITECS B CAMBIX
HEOXXHIAHHBIX MecTax. PaboTa cucrembl CTaHOBHUTCS HECTaOMIBHOW, MaTepUHCKas IuaTa 0e3 BCSIKHX
BUJMMBIX NPUYUH HAa4MHAET 3aBHCATh U T. A. Pazymeercs, A cepBepoB 3TO HENPHUEMIIEMO, TO3TOMY
HPUXOJUTCS UATH IPYTUM Iy TEM.

Bwmecto Toro, 4ro0sl MOIU(HIIMPOBATH YIaKOBAaHHBIA 00pa3 ocHOBHOro koma BIOS'a, Mer
Bo3bMeM HeynakoBaHHbIii BOOT-block u no6GaBuM B Hero aBTOMaTHYECKHUH mNardep, MPaBsIINN
HyKHbIE OalTBI MPAMO B MaMsTH, KOTJIAa PACIaKOBKa YXke 3aBepireHa. [I0CKOIbKY, OCHOBHOM KOI
BIOS'a pacakoBbeiBaercss B RAM, HUKakux mpoOiieM C ero MCIpaBieHHeM He BO3HHKAeT. | maBHOE —
OIIpEeZIeTINTh HY)XHBIE ajipeca. B aTom Ham momoskeT ToT ¢axT, yro cam BIOS cBoii 06pa3 He 3aTupaer
1 B MOMEHT 3arpy3ku boot-ceKTopa OH IPUCYTCTBYET B IaMsTH. JIOCTaTOYHO HAmMCaTh KPOIICYHYIO
acceMOJIEpHYO TIpOrpaMMy, CUUTHIBaMOLIyto mepBble 640 KOaliT HMKHEH MaMsITH M 3allMCHIBAIOLIYIO
UX Ha 'MOKMI JWCK, a 3aTeM BHEAPHUTH ee B boot-cexktop. Ilocne mepe3arpy3ku cucTeMbl Mbl CTaHEM
obnamarensmu pacnakoBanHoro BIOS'a, nexarero mo cBouM "poaHbIM" ampecam.

Ocraercss TOabKO Tpokedb oOHOBIEeHHBIH BOOT-block u MOXHO HacmaxaaThes
OecriepeboitHoi paboii cepsepal

3aKJ/TIl04eHue

[lonHOUEHHBIH yoaJeHHBIH KOHTPOJb 3a CUCTEMOM — 3TO pealbHOCTh! ACCOPTHMEHT
BO3MOXHBIX PEUICHNH HeOObIHaifHO MIUPOK: OT rOTOBBIX (M BechbMa noporocrosnmx!) KVM-ycrpoiicTs
Jo Oonee felIeBBIX, HO BMecTe ¢ TeM U Oonee (GpyHKUMOHANBHBIX (!) IUIAT pacIIMpeHusi, KOTOpPbIe
OOJIBIIMHCTBO MPOTPAMMHUCTOB JIETKO H3rOTOBHT CaMOCTOSATENbHO. (DU3MUYECKUN AOCTYI K CepBEpy



Oyaer TpeOOBaThCS TOIBKO MPH €r0 PEMOHTE (311eCh 0€3 HEro HUKaK He 000MTUCH, BENlb MIOCKOTYOIIBI
C OTBEPTKOIA 110 MOJIEMY HE MEPEIAEIIb), OJHAKO, (PaTaIbHbIe OTKA3bI IPOUCXO/IST HE TAK YK M 4ACTO.

>>> gpe3Ka: UHmepecHbIe CCbIJIKU

Q Remote Insight "Lights Out" boards:

o o0030p cHCTEM  yHNAJICHHOTO  yNpaBieHUs  (Ha  AHMIMICKOM  S3BIKE)

http://www.paul.sladen.org/lights-out/riloe.html;
O Remote Insight Lights-Out Edition II:

O oIMcaHWe IUIaThl ynaseHHoro ynpasieHus or Hewlett-Packard ¢ Bo3MokHOCTBIO
3aKasa 1o Wntepnery (na aHIIMHCKOM SI3BIKE):
http://h18004.www1.hp.com/products/servers/management/riloe2/server-slot-
matrix.html;

a PC Weasel 2000:

O OIIMCaHWE aJbTEPHATHBHON IIATHl YNAJIEHHOTO YIPABIECHHS, MHKPOKOJ KOTODPBIH
pacripoctpaHsieTcsi [0 OTKPBITOM  JIMIEH3WM  (Ha  QHIVIMICKOM  SI3bIKE):
http://www.realweasel.com/intro.html;

Q http:/www.kvms.com:

O TEXHUYECKHUE XapaKTePHCTHKA OTPOMHOIO KOJHMYECTBA CHCTEM  YJAICHHOTO

yrpagienus (npeuMyniectBeHHO KVM-KOMMyTaTopoB, Ha aHIJIMHCKOM SI3BIKE);
Q Raritan IP-Reach TR364:

o ommcanue xopomo KVM-kommytatopa TR364 (Ha aHramiickoM —s3bIKe):
http://www.42u.com/telereach _bk.htm;

Q ApXHTeKTypa BBOJa-BbIBOJa nepcoHanbHbIXx JBM IBM PC:

O DNIEKTpOHHas Bepcusi KHUTH, MOCBsIEHHOH ycTpoiictBy IBM PC, xortopyro
HACTOSITENIBHO PEKOMEHIyeTCsd IPOYMTaTh Mepex  pa3paboTKoil  coOCTBEHHOU
CHCTEMBI YIaJIEHHOT O YIIPaBJIEHUS (Ha pycCKOM SI3BIKE): ;
http://redlib.narod.ru/asmdocs/asm_doc_07.zip;

O Ralf Brown Interrupt List:

O DIEKTPOHHBIM CHPAaBOYHHMK II0 BCEM IIPEpPBHIBAHMSAM, IIOPTaM BBOJIA/BBIBOJA,
"BonmeOHBIM"  agpecaM TaMsATH, BKJIIOYAs HECTaHAAPTHBIE pacUIMpeHHs |
HEIOKYMEHTHPOBaHHBIE BO3MOXKHOCTH (Ha AHIJINHCKOM A3BIKE)
http://www.ctyme.com/rbrown.htm;



http://www.ctyme.com/rbrown.htm
http://redlib.narod.ru/asmdocs/asm_doc_07.zip

