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0630p onepauuoHHou cucrtembl osFree (Open Source Bepcuu 0S/2)

B naHHOM foknagfe byoyT pacCMOTpPEHbl OCHOBHbIE Liesin U 3ajayn cTosme nepes pa3paboTymkamm
ornepaunoHHON cucTeMbl osFree, ABNAIOLLENCS opensource Bepcren NonynspHon, B HeJalEKoM
npownom, cuctemsl IBM OS/2 Warp 1 CoBepLUEH KPaTKUA 3KCKYPC B MCTopuUto pa3sutusa 0S/2-like
cucteMm. Tak-XKe, B 06WMX YepTax, byaeT nokasaHa apxXUTekTypa CUCTeMbI, Ba3npyLlencs Ha
Mukposigpe L4 Fiasco.

BctynneHue

KpaTtkas uctopusa 0S/2, anbaHc IBM/Microsoft

e B 1984-86 rr., B CBA3M C BbINYyCKOM chupmoint Intel npoueccopa i286 n HepocTaToqHON
noanepXKown onepaumoHHon cuctemon DOS BO3MOXXHOCTEN MalUWHbI, upmbl IBM 1 Microsoft
B3A/IMCb 3a peanm3saumnto Hoeon OC, koTopas foskHa b6bina 3ameHnTb DOS. 3Ta cuctema
BrnocneacTeun bbina Ha3BaHa 0S/2, a nepepn 3TUM Hocuna paboyne Ha3BaHUs cHavana ADOS
(Advanced DOS), 3atem CP/DOS (Control Program, Ha3BaHue, 3akpenusLueecs 3a agpom 0S/2).
API appa Ha3biBanocb CPAPI (Control Program API). Mo cBOMM BM3YyasibHbIM XapaKTEPUCTUKaM
(Look'n'feel ¢ To4kK 3peHMs Nosb30BaTeNSA) OHa HacnedoBasa KOMaHAHY cTpoky DOS'a.

e epBas Bepcud Bbiwna B 1987 roay, oHa bbina Noxoxa Ha MHoro3agayHein DOS, morna
3anyckaTb eANHCTBEHHbIN ceaHC COBMeCTMMOCTU ¢ DOS 1 HEeCKOJIbKO MOJIHO3KPAHHbBIX CEaHCOB
KOMaHAHOW cTpoku OS/2. Tor falwHMM NoJsib30BaTesNiaM 3anoMHUACA uHTepgenc CShell -
nporpaMMbl, KOTOpas 3anyckanacb Kak MeHea)kep CeaHCoB M MOrJjla 3anyckaTb ceaHcbl DOS u
0S/2 n nepekntoyaTbCs Mexay HuMK. Cenyvac ¢ nogobHom obonoykon - TShell Toxxe MoXKHO
BCTPETMTbLCSA, OHa ObIBAaE€T 04€Hb NoJsie3Ha A5 3arpy3KuM € AUCKET 1 04EHb MOX0XKa Ha
nepsoHayvanbHbIn CShell.

e [loToM, KOrja nosBWICa npoueccop i386, mexay gupmamu IBM n Microsoft cTanm Bo3HUKaTb
pa3sHorsacus. Hanprumep, no nosogy Toro, CTOUT an Npoao/mkaTe paspabotky OC ans
npoueccopa i286. Mpoueccopsbl i286 Toraa 6binu ewe o4eHb pacnpocTpaHeHsbl, n 0S/2 1.xx
6blna eguHcTBeHHON OC, nogaep XmnBasLUen 3Ty npoueccopsl. MosTomy IBM cyntana, 4To Hago
nponomkaTb pa3paboTky 0S/2 1.xx, a MS cynTana, 4To HeT.

e NapannenbHo 0be upmbl Benn pa3paboTky 32-paspagHon sepcun 0S/2. B 1990 roay
nossunaco beta-sepcma 32-butHom 0S/2 2.0 oT IBM, a MS npogosixana pa3paboTky csoen 32-
OouTtHoOM Bepcmm OS/2 3.0 NT. 3aTeM oTHoLWeHNUs obenx pupm NONHOCTLIO UCNOPTUANCK. IBM
npoao/Kuna B 0AMHOYKY pa3paboTky 0S/2 2.0, a Microsoft no3»xe nepenmeHoBana CBOKO
pa3paboTky B Windows NT 3.0, npurnacme [lemsa KaTtnepa n3 DEC. C tex nop, WinNT
HacnepyeT MHoro ngen n3 0S/2, cmewas ux ¢ ngesmm DEC VMS. ®upma Microsoft
pa3paboTana opurmHanbHoe aapo NT, nofaepXxuBatoLiee nogcUCTEMbI.

e ®upma xe IBM B 0S/2 2.0 BbinyckaeT 0bosiouky paboyero ctona WPS. 3aTeM B Bepcmax 2.xx
661710 peann3oBaHO MHOXXECTBO YNyHLEHW, BKAYasA 32-6uTHbI rpaduyeckuin Engine un
nooaepxky npunoxxenunn Windows 3.1. B 1995 6bina BeinyuieHa 0S/2 Warp 3.0, 3aTeM 4yTb
no3»xe 0S/2 Warp Connect, cogep>kalias MOLHYO noaaepxkKy ceten. 1996 r. 6bin BbinyLweH
0S/2 4.0 Merlin ¢ N3MEeHEHHbIM M0/1b30BaTENbCKUM UHTEP(ENCOM, NOALEPKKON
nogmHoxecta Win32 APl nog Ha3BaHneM Open32, noadep>XKom Java malumHbl oT IBM - camas
ObICTpas peannsaumns Java-MalwmnHbl Ha naaTdopme i386 (bbiICTpee, 4em Sun-oBCKas).

e Takxe, B 1995-96 rogax bbina BbinyweHa 0S/2 Warp Connect (PowerPC Edition) - yacTb
npoekTa IBM Workplace OS - 0S/2 personality gns IBM-0BCKOro Mukposapa,
npeacrasnstowero cobon mogmpuumposaHHoe Mukpoaapo Mach. (CKkonuNacTUTb MHTEPECHbIe
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noApobHocTn 13 ctaTbm Ha cante Michal Necasek!) Takxe, kpome 0OS/2 personality, 6biin
pa3paboTaHbl DOS/MVM personality un AIX personality (?). 3To 6611 HOBbIN Noaxon no
yMeHbLUeHUIo cIoXXHOCTH aapa OC, n ¢ Apyron CTOPOHbI, 06beanHeHuo B eanHyto OC
noagnepxku npunoxeHunn DOS, 0S/2, Windows, AlX, AS/400 n aopyrux OC. MapannenbHble API
pa3nn4yHblx OC npennonaranocb peann3oBaTb Ha OCHOBe Mukposapa n OS personalities,
peannsyemMbix Kak 6ubanoTekn 1 cepsepsl B userspace. 3TOT NOAX0L a/ibTepHAaTUBEH NOAXOLY
B WIinNT (napannenb: NT subsystems - OS personalities). B oTanuyme ot sigpa NT, npansepa,
thannosble cnctemsl U OS personalities paboTaloT B userspace. 3T0 yBeAM4YMBaET U30AALNI0
KOMMOHEHTOB N YCTOMYMBOCTb. IBM 34€eChb MCN0b30BaNa KJaCCUYECKMA MUKPOSAEPHbIN
noaxoga.

Cnap mHTepeca K 0S/2 co ctopoHbl IBM, OEM-koHTpakT ¢ Stardock, u 3aTtem ¢ Mensys/Serenity. PaspaboTtka
eComStation.

e Mocne Bbinycka B 1999 rogy 0S/2 4.5 Aurora, Ha4ancs cnag uHtepeca K OS/2 co cTtopoHsl IBM.
Bckope 661510 coobuweHo, 4To pa3paboTka cuctembl ByaeT cBOpPavMBaThCA, HO MOAAEPKKA U
obHoBNeHNs ByayT NnpogomKaTbCca Ao Aekabpsa 2006 roga. 3aTem U3BeCcTHas Ha pbiHke 0S/2
npuioxeHun cupma Stardock Systems obpaTtunach K IBM ¢ npennoxeHnem OEM-kKoHTpakTa
Ha pa3paboTky knmneHTckom Bepcun OS/2 (oT IBM Bbina goCcTynHa TONbKO CEPBEPHas BEPCUS
Aurora). Nocne oTkKa3a, NocseoBaBLLIEro N0 HEN3BECTHbLIM NPUYNHAM, HEMHOro no3xe, B 2001
rofy, Takoe npaBo 6b110 NepegaHo gpupme Serenity Systems (He CTob LUMPOKO N3BECTHOMN,
Kak Stardock). Ho y Serenity 66101 BAATENbHBIN (OMHAHCOBLIA CMIOHCOP - FrONNaHACKas pupma
Mensys, npogatoLias copT B CBOEM MHTEpPHeT-Mara3unHe.

e Ha Tekywmnn MmomeHT faHHasa OEM-Bepcus OS/2 npogaeTtcs noa umeHem eComStation. Ho Mbl
cymTaeMm 310 nonymepon. dupmbl Mensys n Serenity He UMEIOT MOJIHBLIX MCXOAHbIX KOOO0B
CUCTeMbl, B TOM Yucse, agpa n Presentation Manager, N03TOMY OHW BbIHY>XX€Hbl UCMOJIb30BaThb
NX Kak “YyepHbln SwmnK”, nuwb 0obaBnss HOBble BO3MOXKHOCTUN, UCMONb3YSA HacNeAoBaHNE B
SOM 1 nyTem BuHapHbIX NaT4yen. Tem He MeHee, Mensys 1 Serenity yaanocb 0obaBuTb
nognepxky ACPI, n BO3MOXXHOCTb 3arpy3ku ¢ TOMOB JFS, ncnonb3ysa MmoaysibHoCTb sapa 0S/2.
Tak 470, MOTEHUManN eLle He UcyepnaH, HoO OH BCe XKe UMeET CBOU npeaesbl.

MeTtuuum K IBM

e 1 Hos6psa 2005 roga coobuiecTBo 3HTY3macToB OS/2 Hanpasuno B IBM netuymio ¢ npocsbon
OTKPbITb MCXOOHbIE KOAbl 3TOW ONepauMoHHON CMCTeMbl. HECMOTPS Ha TO, 4TO NETULNIO
noanucanu 11 613 yenosek, IBM eé npourHopuposasa. B Hosabpe 2007 roga coobuiecTso
HanpaBWJ10 NOBTOPHYO NETULNIO, KOTOPYIO noanucann 3744 4yenoseka. IBM oTBeTMNa OTKa3oM
16 aHBapsa 2008, MOTMBMPYS CBOE peLleHNE TEXHNUYECKMMM, opUuanYecknmmn n bnsHec-
npuYnHaMu.

e OOHOW 13 NPUYMH 0TKa3a IBM B OTKPLITUN NUCXOOHUKOB SBASETCH TO, YHTO MHOIMO UCXOAHOI0
KOoLa NpMHaANEeXUT TPeTbMM prupMaM. MHOrne 13 3TuX GUPM y>Ke He CYLLLEeCTBYIOT, a TakXe,
4acTb KOZa [0 cux nop npuHagnexut Microsoft. Ho Mbl BCe XXe HafeeMCs Ha YaCTUYHbIN
ycnex, T.K eCTb KoMnoHeHTbl OC, NoSIHOCTBIO NpuHagnexawme IBM. Takxe cnefyet OTMETUTD,
4TO MO HEKOTOPbLIM cnyxam, IBM yTepsifia MHOrO NCXOAHBIX TEKCTOB

NMoyemy HyXXeH npoekT Open Source 0S/2
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MonoxeHue pen c 0S/2

Y10 HaM HpasuTCcsa B OS/2 1 xoTenocb bbl coxpaHuTb. MNMoveMy Hy)XeH npoekT Opensource 0S/2.

e 0S/2 370 onepaumnoHHasa cuctema ans IBM PC, Hacnepgytowas 1 passuBaioLLas BCe XopoLuee,
4yTo 66110 B DOS 1 BobpaBLuas nyyine TexHonormum pupmel IBM. Ee MOXXHO No npaBy Ha3BaTb
nepBon No MHOrMM NapameTpam. - 3To nepsas 32-pa3paaHas cuctema gns IBM PC,
peannsyloLllan BCe BO3MOXXHOCTW npoLeccopos i386.

e [Toponepxxka MVDM (Multiple Virtual DOS Machines) nenana 0S/2 ny4ywen cuctemon gns
pa3paboTky DOS nporpamm a Takxe nydwen cuctemon gna DOS urp (okono 40 HacTpoek DOS
CEaHCOB MO3BONAAN 0 NOCAeOHEr0 BUHTUKA HacTpouTb paboTy DOS npunoxeHun); B ceaHce
DOS 3anyckanack gaxe cneunansHag sepcusa Windows 3.1, paboTatowas kak DPMI-knneHT
(emecTo VCPI). Mporpammbl DOS 1 Win 3.1 XOpoLo MHTerpupoBaHbl C POAHbLIMU NPUIOKEHUSMU
0S/2.

e Mop 0OS/2 Bnepsble ans IBM PC 6binmn peannsosaHsl IFS - Installable File Systems. MHoXecTBO
thannosbix cuctem 6110 HanucaHo nof OS/2, B ToM Yncne, Takne 3aMevaTeslbHble Kak
Netdrive, nogaep>XxunsatoLwmnin nnaruHel, nossonswowwme nucate ®C B userspace (oHa nosisniach
3a[10/170 A0 NOosBIeHNS aHanoros B Linux 1 FreeBSD). JokymeHTauna gns pa3pabotku IFS
aBnseTcsa ceoboaHO AoCTynHON, 1 B oTamyme oT IFS toolkit-a oT MS, He Hago NNaTUTb MHOIO
$$$, N03TOMYy BO3MOXHOCTb CO3[aHuKA Nosb3oBaTesibcknx ®C okasasnacb 04eHb
BOCTpebOoBaHHOW.

e op 0S/2 IBM co3pana 0bbekTHyt0 Mofgens SOM/DSOM Ha ocHose CORBA, no3sonsioLLyto
nenatb DLL ¢ HacnepoBaHueM. T.e., Knaccel B ogHow DLL HacnepytoT knaccol B apyron DLL,
NpM4yeM NPOrpaMMUCTY HE HYXXHO UMeTb NCXOAHbIA Koh 6a30Boro knacca. Takxe, Kiacc,
HanMCaHHbIA Ha OQHOM fA3blKe MPOrpaMMMPOBaHNSA, MOXKET HacsleoBaTb Kacc Ha APYroM
A3blke. BobaBoK K 3TOMY, AN5 ONMCaHMa MHTepdencoB Knaccos ncrnonb3yetcsa A3blk CORBA
IDL, Tak 4TO MOXHO Hanpumep, nucate OO nporpammel Ha Cu, @ MHTePhEeNCbl KOAUPOBaTL Ha
IDL.

e Ha ocHoBe 06bekTHoM mogenn SOM 6bina pa3paboTtaHa obonoyka paboyero ctona WPS
(Workplace Shell), koTopas 06BbEKTHO OPUEHTMPOBAHHA CHMU3Y A0BEpPXY. Bce, 4TO BMOUT
Mo0JIb30BaTE/lb HA dKPaHe - OKHA, MKOHKK, caM paboymin CToN - eCTb 00beKThI.

o Bce 06beKTbl MpUHagnexaT K onpefeneHHOMY Knaccy, Knaccel obpasyioT aepeso
Hac/ieLOBaHUS.

© Ha noJiHYI0 KaTyLUKYy UCMO/b3YHTCA BO3MOXHOCTK, npefocTassisembie SOM.

o Habop cBOMCTB 1 METOLOB KaXkA0oro obbekTa CTPOro COOTBETCTBYET MHTepdency Knacca
N MeCTy, 3aHMMaeMOMy B Mepapxun HacnenosaHua. T.e., Hanpumep, ecTb 6a30BbIN Kiacc
nanku nnu ganna, y Hero ecTb onpegenieHHbI Habop cBoncTe 1 MeTofoB. OT Knacca
“Nanka” mMoryT BbITb YHac/ie4oBaHbl Knaccbl Tuna “paboymnin cton”, “cnmcok
MUHUMU3MPOBAHHbLIX OKOH", “labnoHbl”, Tynbapel, cogep)xaline apyrue obbekThbl B BUIe
KHOMOK, 1 Ap., KOTOpble MOJIHOCTbI0 MOBTOPAIOT NoBeaeHne 6a30Boro Knacca “nanka”,
nac Lob6aBASIOT HOBbIE CBOMCTBA M 0COBEHHOCTY MOBEAEHUS.

e ®upma IBM pobasuna B OS/2 elle ogHYy CBOKO TEXHONOIMIO, NPUCYTCTBYIOLLYIO BO BCEX CBOMX
OC, ot PC o MenH(ppenMoB - KOMaHOHbIN A3blk REXX.

o Bce, OT KOMaHAHOW CTPOKKN 00 06beKTOB paboyero cTosa U NAarnHOB anioBbIX CUCTEM
N CEeTEeBOro CTeKa, nMeeT UHTepdencol APl ons CKpUnToB Ha A3blke REXX.

o Mbl ntobmm REXX 3@ NpOCTOTY, MOLWHOCTb M PacLLUMPAEMOCTb.

o PacwunpeHnsa REXX nuwyTca Kak DLL cneumanbHOro snaa.

e 4apo OS/2 3TO 04eHb BbICOKONPON3BOANTENLHOE AP0, HanncaHHoe Ha 40% Ha accembnepe.

o OHO peanunsyeT 60NbLINHCTBO “GuLleKk” apxnTekTypbl 386 npoueccopa, NO3BOSET Ha
paBHbIX NpaBax UCNOHATLCA 16- 1 32-6uTHbIM OS/2 nporpammamM (He NyTaTb 16-6UTHLIN
3aLUMLLEHHBIN PEXMM. KOTOPbIN UCMONb3YeTCSA B JaHHOM C/ly4ae, C peasbHbiM 16-6UTHbIM
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pexumom DOS).

o OHO ABNSE€TCA MOHOJIUTHBLIM A4poM, paboTatowmm B Ring0 1 N03BONAIOWNM NOAKIOYATb
BHELIHWe apanBepbl U hannoBbie CUCTEMBI.

o OgHoun 13 nepsbix, OS/2 B KoHUe 1980-x ™ nogaep>xnBana BbITECHAOLLYIO
MHOr03afa4HoCTb 1 MHOFOHUTEBOCTb.

* MHoroHnTeBocTb B OS/2 ogHa 13 Ny4ywmnx Ha nnatdopme i386.

= OHa No3BONSAET CO34aBaTb C/0XKHbIE MHOITOHUTEBLIE MPOrpaMMbl, COCTOALLNE U3
NopAAKa TbICAYN HUTEN

e HanpuMmep, cepBep TpeHa)kepoB Ans 6ypoBnKoB, pa3paboTaHHbIn Mlocndom
LWparo - no ero cnosam, OS/2 3T0O e ANHCTBEHHAA CUCTEMaA U3 LOCTYMHbIX,
no3BoJstoLas co3gaBatb NoAobHbie npunoxexHns. Windows u Linux aToT
TEeCT He NPoLLN.

e AHanoruyHasa ncropus c amynatopom EC-3BM AlK “BykeT” - KOMMepyeCcKun
NPOAYKT MNO3BOASAOLNA 4OCTAaTOYHO NOMAHO 3MynmMpoBaTb EC-0BCKOE Xenes3o
Ha PC. Mo cnosaM pa3paboTynka Baguma YpycoBa MakCUMasibHas
NPOV3BOAMUTEJIbHOCTb Y 3MYNATOPa HanmcaHHoro nof 0S/2, xoTs
cywecTtsytoT Bepcum noa WindowsNT-based u Linux.

* MOXXHO eLLe 04eHb JOIr0 NepPeYncasaTh TO, 3a 4TO Mbl tobum 0S/2. OHa
HeTpeboBaTesibHa K pecypcaM, MOXXeT paboTaTb Ha 04eHb CabbiX MalINHAX;
nMmeeT Hanbonee NHTYUTUBHBINA N NOTUYHBIA NOb30BaTENLCKUIA NHTepdenc. Ho
tupma IBM bonblue He XO4ET pa3BuBaTb €€, He )Kenas 0TAaBaTb UCXOAHbIE KOAbI
OC coobuwecTsy.

osFree

KaK BC€ Ha4UHanocChb

1. FreeOQS - MNepBas nonbITKa.

o Hanbonee 3amMeTHbIM 1, BEPOATHO, CaMbIM rnepBbIM NpoekToM Open Source 0S/2 6bin
npoekT Free0S. OH Havancs B 1999-m roay noa arngon Daniel Caetano (asTop PM
Download Center). MNocnegHen NonbITKOW NpeacTaBAeHNS 4aHHOrO MPOEKTa B UHTEPHETE
6bin cant www.freeos.cjb.net. (Ha gaHbIi MOMEHT CalT HeQOCTYNEH.)

o OfHaKo, B paMKax AaHHOro npoekTa He Hbl10 HaNnMCaHoO HM OOHOW CTPOYKM KOLa U BCE
3aKOHYUI0Cb pa3roBopamu.

o [laHHbIN NpoeKT bbi1 0bpeyeH Ha NpoBan No pady NPUYKH.

» JTO OTCYTCTBME KaKon-Mb0 YeTKOW opraHunsaLmm, oTCYTCTBUS perno3nuTopus, rae
MO>XHO Bb110 Bbl fepXaTb pe3ynbTaThl paboThl, U OTCYTCTBME KaKoro-nnbo
NH(MOPMaLIMOHHOI0 pecypca B UHTepHeTe, NCKJII0Yas HEKOTOPOE NOsIBJEHNE B
HOBOCTAX W HaJIM4NSA CNNCKa PacChblIKK.

» [IpOEKT NPOCTO 3aKOHYUIICS, HE Ha4yaBLUUCh. KakK HW CTpaHHO, 04N 3a4acTyio
NpeanoYynTaloT feflaTb pealibHble Belly, a He 3aHUMaTbCs MPOEKTUPOBAHNEM U
nNaHnpoBaHneM, Tem Bosiee, YTO NPOEKTUPOBATL-TO Ha NEPBON CTaAunn 0COBEHHO
HeYero, BCe N Tak yXe cyliecTsyeT.

2. osFree TPE - Dirty license.

o B Havane 2000-x u3 upmebl IBM “yTeknn” ncxogHole kogbl sapa 0OS/2. Ha ocHoBe
KoTopbix B 2002-M rofy 6b11 BbinyLeH AMCTpuMbYTUB NOYyYMBLUMIA Ha3BaHWe osFree TPE -
Technology Preview Edition.

= [laHHbIA gucTpubyTrB Bbi3Bas Mope obcyxaeHun y scero OS/2 community Tex net.

» InctpubyTrB 4O CUX NOP NEPUOLANYECKMN BCMJIbLIBAET TO HA OAHOM, TO Ha APYroMm
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cepBepe, HO (haKT ocTaeTcs hakToM. AnCTpnbyTNB HE3AKOHHbLIN. Te, KTO
NOAMNUCbLIBAACA Ha JINCT PacCbliKn 0sFree NOMHAT 0bCy)XAeHne 0 ierasbHOCTH
KOAa M TO, YTO e ANHCTBEHHbIM NpeacTaBMTENEM CO CTOPOHbI 0SFree team 6bin1 John
Martin, Hanbonee YacTo urypupytowmin Kak JMA. @akT TOT, 4TO OH 0TKa3ascsa oT
JanbHeNwWen Nnoaaep>XXKn HeneranbHoro AucTpmbyTrnea 1 NpeanoXxun Bce-Taku
pa3pabaTtbiBaTb Open Source 0S/2.

3. lMpoeKT osFree.
o B 2001-m roay, B pesynbtate uctopumn c osFree TPE JMA 6bia1 Ha4aT NPOEKT NOSHOCTLIO
Open Source 0S/2 non Ha3BaHueM osFree. (HeT ¢ faTaMn HECTbLIKOBKA. [TyHKTOM BblILLe
2002-om ron)
o nepepsbiBbl B pa3paboTke

= C Tex Nop rpynna BOJIOHTEPOB Hayvasia pa3paboTky osFree B OTKPbIThIX

ncxogHukax. OHYM Havyanu C yTWIMT KOMaHLHOW CTPOKK, Takux kak format, chkdsk,
label, bldlevel etc. CnegyeT oTmeTuTb cpeamn Hux Cristiano Guadagnino n3 Utanun,
Bartosz Tomasik n3 Monbwu n Michal Necasek n3 Yexun (?).

B 2002 JMA oTcTpaHaeTCs OT NPoeKTa, nepefas gasbluenilee pa3sutme KOpuio
MpokyLweBy. 3aTeM, B CBA3UN C HEOO/bLLIOW NOAAEPKKOWN NpoeKTa cpeaun
obuiecTBeHHOCTW, pa3paboTka 3aTuxaeT. KOpuit MpoKyLeB NpakTUYeCKn B
0ONHOYKY CobMpaeT NCXOOHUKK B € ANHYI0 CUCTeMY COOPKM, YTO-TO IUKCUT,
noaaepxuneaet Beb-cant, nybnamkyeT ctaTbu... Ho pa3paboTka BegeTcs 04eHb
Me[JIeHHO Y MPUTOKa HOBbIX CWUJ1 HET. ABTOPblI KOMMaHA/1aHOBbLIX YTUANT
NOTUXOHbKY “OCTbIBAOT” 1 nepecTatnT 4To-1mbo nucaTb. C Tex nop cocTas
NpPoeKTa NoJIHOCThIO CMeHsaeTca. JTiogw, Belinyckaswune osFree TPE, nepecTator
y4acTBOBaTb B pa3paboTke.

= INCKycCCcus o Bbibope aapa

e B 2002 roay FOpun MNpokyLies Ha canTe ecomstation.ru nybnmkyeT aose
CcTaTbM Ha Temy “Open source n 0S/2”. OH npegnaran Torga
ANCTaHUMPOBaTbCS OT BbibOpa aapa 1 COCPenoTONNTLCA Ha lo3epnieHae. B
nepBo CTaTbe OH caenan 063op oneHcoypcHoro copta nog 0S/2 n
nonpocua nomoLn y coobuiectsa. Bropas cTaTba npeanarana B KavyecTse
sapa BbibpaTb aapo NT, a To4yHee, ero Open Source aHanora - aapo ReactOS,
C BO3MOXXHOCTbIO ONUMOHANLHOro BblikuabiBaHUA Win32 noacmcTemsl 1
3aMeHbl dominant subsystem Ha 0S/2. Obe cTaTbW BbI3BaIN aKTUBHYIO
LVNCKYCCUIO B KOMMEHTapusX K CTaTbe, HO Ae10 Tak U He CABUHYNOCh C
MEepPTBOMN TOYKMW.

e [MonbiTka ncnonb3oBaHua aapa NT Bbi3Bana HenpuaTne obLiecTBeHHOCTH. B
pe3synbTaTe, Ha www.osfree.org 611 BbiBeLEH ONPOC, Kakoe S4p0
npeanoyTUTEeNbHO ANns peanmsaunn Open Source 0S/27? Mpepnarannco
BapuaHTbl agep L4, Linux, Mach, ReactOS, Other. 3T0T onpoc 40BOJIbHO
LLONro BUCeN Ha canTe, Noka K KoHuy 2005 r Ha canT He HaTKHynca Samuel
Falvo u3 CLUA, 3HakoMmbIn ¢ pa3paboTkon nog L4. OH HaM paspeksiammposan
npenMyLLecTBa 3TOro MMKposiapa (HaCKONbKO A MOMHIO, YeT BblsIo He Tak.
ObcnepnoBaHme pa3nnYHbIX S4ep Ha BO3MOXHOCTb peann3aunn 0S/2 API
fenan MNocoxos, ecnun A NpPaBuUAbHO MOMHIO.).

e [lpexpne BCero:

© 3TO ero BbICOKOMPON3BOAUTENbHOCTb U YHUBEPCANbHOCTb U
nofLdep>XKa ApariBepoB B userspace.

o L4 3T0 MUKPOSAZPO 2-ro NOKOJIEHUS, coaep Kallee MHOXECTBO
ONTMMU3aLNA N aPXUTEKTYPHO YNy4dLIEHHOE, N0 CPaBHEHMIO C
npeawecTBEHHNKAMN,

» JTO BKJ/OYAET B cebs ONTMMM3aLUNI0 MeXHUTEBOro obmMeHa
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COOBLLEHMAMN N NEPEKNIOYEHNA KOHTEKCTA NPOLLECCOB.

* YnpaBneHune namMaTh ObIJ10 BIHECEHO B USerspace, U Morfo bbiTb
peann3oBaHO B NPOU3BOSILHOM BuAe. (414 “naockon” moaenn
namaTun)

» Onepaumm Hag CTpaHULaMy NamsaT OCYLLEeCTBAANNCE B
peanbHOM BpPEMEHW B USerspace 1 MoXXHo bbln1o genatb
map/unmap CTpaHuLbl U3 0BbIYHbLIX HEMPUBUAErNPOBAHHBIX
nporpamm,.

= 370 66110 6€30NacHo, T.K. MPOrpaMMbl MOT I MaHUMYJIMPOBaTb
TOJIbKO CO CTpaHuUamu, 0TobparkeHHbIMK B X COBCTBEHHOE
afpecHoe NPOCTPaHCTBO.

»= ObpaboTka npepbiBaHMI Tak)Xe OblNa peannsoBaHa B userspace.
Mpv BO3HUKHOBEHUWN NPepbLIBaHMA, 94P0 HaNpPaBAsIOo
06paboTunKy npepbiBaHMA B userspace, coobeHne 0T UMEHN
BMPTYasbHOro (HecyLlecTBytoLLero) Tpeaa. Takum obpa3om
fenaetcs BupTyanmsaumsa obpaboTkm npepbiBaHunin. Tpen
nony4aeT coobLieHna 0 NpepbIBaHNAX, a A 4P0 aBTOMATNYECKM
nocne atoro genaet EOI (curHan End Of Interrupt - koHua
06paboTku npepbiBaHmA). MexaHn3M nepenayn coobeHnin
MWKPOSiAPa AOCTAaTOYHO BbICOKOMPOW3BOANTESbHBIN AN TOro
4T0bObI CO0BLLEHMA MOCLITANNCE CPa3y MO Mepe NpUxoaa CUrHana
npepbiBaHUS.

e Samuel cHa4yana Havan NMcaTb peasn3aumnio MexaHn3Ma 3arpy3Ku
Mukposgpa, (MpokyLwes NepBoHaYasbHO OTpuUaTeNbHO oTHOoCUACA K GNU
GRUB, ncnonb3yemomy 0bbl4HO a1 3arpy3ku L4 - oH xoTen 6onee
TpagnumnoHHyto ans OS/2 nocnenoBaTenbHOCTb 3arpysku, No3ToMy Samuel
B3s1CS 3a boot sequence). B kavecTse nepsont ®C um bbina BoibpaHa
[0BOJIbHO 3K30Tn4Yeckas LEAN FS, B3aTas n3 FreeD0OS-32. 3atem Samuel
BbinyckaeT yTunmTy format ons LEAN FS, 3T0 661710 LOBONLHO TPYLOEMKO U
OH 3TWM [O0BOJILHO J0JIF0 3aHUMancs. 3aTeM Samuel Kyga-To nponagaeT, u
HOBOCTEWN OT Hero He CJbILWHO. [TOTOM NPUXOANT HOBOCTb, YTO OH MOJy4U.
npoaBmXeHne no cnyxbe, n 6onbLLE Mbl €ro0 He BUAENN.

3aTem Ao kKoHua 2006 roga cnegyeT ewle oanH 6onbLION NepepbiB B pa3paboTke osFree.

1. Hayvano pa3paboTkm FreeLDR

o B 2005 rogy nocne yxoga Samuel Falvo kK Ham npucoeauHseTtcs Sascha Schmidt n3
FepmaHun. OH Hanucan napcep ganna config.sys n smecte ¢ KOpnem MNpokyLleBbIM
nponoskaeT paboTy Hag NOCNeaoBaTENbHOCTbLIO 3arpy3kun. OHu BbigensatoT n3 GNU
GRUB nognporpammsbl ans 4yteHunsa ®C n obpaboTkun npoTokona multiboot n
KOMOMHUMPYIOT UX C uCXogHMKamm Freeldr
(http://www.edm2.com/0705/freeldr/freeldr.html) - npoekTa Open Source 3aMeHbl
3arpysymka os2ldr, HanucanHoro J3sugom Lummepnu 8 1999 ropy.

o Sascha v KOpuin Torga He CMoOraM 3acTaBuTb paboTaTb 3Ty KOMBMHALMIO - OHU MJ1I0X0
OblSIM 3HaKOMbI C accembniepom.

o B Hosbpe 2006 roga B npoekT npuxoant Banepun Cepneukmin. OH Bbla1 HEMHOIO 3HAKOM
C accembnepoM 1 BCKope, Halla Bepcusa freeldr, cogepxallas opurnHanabHbin Kog freeldr
n nognporpammbl n3 GRUB'a, nopTupoBaHHbIe Ha 16-6uTHbIN Cn, 3apaboTana. OHa
yCneLwHo rpy3una mukposaapo L4Ka::Pistachio. lanbe 661010 peweHo 3a Hallen
pa3paboTKom coxpaHnUTb Ha3BaHue FreelLDR, T.K. OHO COrnacoBasoCb C Ha3BaHMEM
npoekTa osFree, aBnanock Free software n HacnenoBano 4acTb KOAA OPUrMHANLHOIO
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freeldr.
» (3amMevaHue. ITO Ha3BaHWe CcoBNagaeT C OLHOUMEHHbIM 3arpy34mMKkoM m3 ReactOS
Nno YMcTom cnyvamHocTn. MpocTto, B OS/2 3arpy34unk HasbiBaeTcsa 0s2ldr, a B NT
ntldr, n BnonHe ecTecTBeHHO Ans 0benx npoekTos bbiNo Ha3BaHMe freeldr).

o Bckope 6b110 peLleHo oTka3aTbCa 0T 16-6uTHbIX nognporpamMm goctyna Kk ®C npwm
nomown microfsd n noptTuposaTb A06aBOYHbLIN Kog M3 GRUB'a - 32-pa3psaHblie ®C n3
GRUB 1 coenaTb BOKPYr HMUX 16-6UTHbIE 06EpTKN peanbHOro pexuma ans
coBmecTuMOCTU € OS/2-WwHbIMK microfsd. MNMapannensHo MOrnM NCNoJsib30BaThCsA U 32-
O6UTHBIN APl 3aWMLLEHHOr0 peXxnMa, N 16-6MTHbIN peanbHOro. 32-butHelie ®C 6bin
oTAeneHbl 0T byTnoagepa, n caenaHa BO3MOXXHOCTb pa3fesibHON KOMNUAALNN
3arpy34yvka n ®C. B otanyme ot GRUB-a, ®C npocTo NponmnceiBaancs B
KOH(MrypaLunoHHOM hanne. Janee bbii0 pelweHo fenaTte CBOM COBCTBEHHBIN 3arpy34nk
Ha ocHoBe GRUB 1 coBmMeLlaTb 0rMKy 3arpysku no npotokony multiboot n 0S/2-like boot
sequence. ®C-63keHabl, B3aTble U3 GRUB, rpy3nancb cneunanbHbIM MEHEL)KEPOM
63KeHO0B, KOTOPLIN HOCUN Ha3BaHWe pre-loader. Pre-loader rpy3nt ®C-63keHa, NbiTaeTCs
cMoHTUpoBaTh ®C 1 fanble paboTaeT Yepes Hero, onuMoHaabHO Aenas 16-6uTHbIn
Bpannep, cnyxxa 16-butHbIM microfsd, coBMecTuMbIM € OS/2-wWwHbIM. OH TakXXe L0JIKeH
[lenaTb Npo3payvyHyo LEeKOMMPECCUio 1 NapCuHr NCNONHAEMbIX (halnioB Ha NeTy (Ho
nocnefHee roka He peasiM3oBaHo).

o Kpome npe-noagepa ecTb Takxe 32-6uTHbI multiboot loader, aHanornyHbin GRUB-y. Ho
OH abcTparnpoBaH oT CTPYKTYpbl PC, (hOpMaTOB KOMMAPECCMM, UCNOHAEMbIX (DOPMATOB U
T.n. Kpome T0ro, MynbTubyT-noagep MoXxeT ONUUOHANBHO 3aMEHATLCA Ha CTaH4APTHbIN
0s2ldr, n Torga pre-loader ons Hero cnyxut microfsd.

o Onsa FreeLDR Hamu bbin1 paspabotan ®C-63keHn ans dannoson cmctemol HPFS n
cnopTupoBaH 63keHa ana NTFS. 3arpy3ka sgpa Linux n chainloading 6b11n oTaeneHsl ot
multiboot-3arpy3ymka un peannsoBaHbl B BUAe oTaenbHbIX multiboot-agep.

o Takxe, 6b110 peann3oBaHo cneunansHoe multiboot-aapo, cnyxallee onsa 3arpysku
Knaccmyeckoro sapa 0S/2 n Ha ero ocHoBe bbina peann3oBaHa TEXHONOMNS 3arpy3Ku
0S/2 c CD/pnewkn/HDD/hnonnu/etc n TexHonorus, anbTepHaTBHas memdisk v
3arpy3o4Hbin CD ¢ OS/2 Ha ee oCcHoBe.

2. Ctapt peanusauum 0OS/2 API

o C KoHuUa 2006 o koHua 2008 Mbl 3aHMMaNNUCb B OCHOBHOM, 3arpy34MKOM U CBA3aHHbIMK
TEXHOJIOrNAMU, @ TakxXe, HOBON cucTtemon COOPKN NCXOLHUKOB.

o 3aTeM B NpoeKT npmxoanT Sven Eric Rosen n3 LUBeunn. OH Hanucan 3arpysyunk ans
ncnonHaeMbIx annos popmata LX.

o 3aTeMm HOpui MpokyLueB Ha ero ocHoBe Aobunca 3arpysku npoctenwero EXE, rpy3sawero
eANHCTBEHHYI0 API-byHKLMIO Ons Bbi30Ba coobuieHna n3 msg.dll n Bbi3biBaOLWMWIA €rO.
3aTeM oH caenan 0S/2 APl cepsep, 3anyckaBlWnNnca nog Tpemsa cuctemamm - 0S/2,
Windows 1 Linux. OH rpy3unn ManeHbkuin EXE, KOTOPbIA N1Can Ha 3KpaH CTPOKy “I'm
really small!”.

o 3aTeM TeCTOBbIN NPUMeEpP NOCTEMEHHO YCNOXHANCA. [TpOKYLLEeB NOPTUPOBAs 3TOT cepsep
noa L4 n nobuncs 3anycka Tam. MNpn 3ToM yxxe 6bi10 peann3oBaHO HECKOJIbKO API-
pyHKUMA.

o 3aTeM OH NonbITaaCca caeslaTb MUHUMAbHbIN UHTEPAKTUB - CAesian MUHULIENS, KOTOPbIN
yMen BCEro HeCKosibko komaHg: “cd”, “help” n cTapT BHelwHen nporpaMmMbl. Ha 3Tom 6bin
HebO0/bLLON 3aThlK U UHTEPAKTUB HUKAK He xoTen paboTaTb.

o 3aTeM 3a gesno B3ancsa Banepun Cepneukunin. OH BpeMeHHO 3aKOMMEHTUPOBAJI B Kofe
JIMWHWA YHKLWOHaN, OCTaBMB TOJIbKO KOMaHAy help 1 noka3 npuriaweHns KomaHaHowm
CTPOKMU.

o Tlocne HeCKObKUX AHEeN 0TNafKU NMHTepaKTUBHbIN Wwenn 3apabotan! OH ncnonb3oBan
Bcero Tpu APl oyHKLUMK - NS 3anucKk Ha stdout, 4TeHns u3 stdin u Beixoda n3
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nporpamMmmsbl. LLlenn nokasslBan KOMaHOHYIO CTPOKY, pearmposa Ha komaHay help un
HaxxaTue Enter.

o CnenyeT 3aMeTUTb, YTO Mbl UCMOJIb3YEM He rosioe mukpoaapo L4/Fiasco, a Takxe Habop
CEepBUCOB K HEMY MOA Ha3BaHMeM l4denv. B oTan4me oT Apyroro Mmkposapa
L4Ka::Pistachio, KoTopoe Mbl XO0TeNIn MCNOJIb30BaTh BHavane, 34eCb 04eHb 60bLION
Habop cepBMCOB.

1. 310 n bubnnoteka thread ona ynpasneHuns Tpegamu,

2. n bubnnoteka semaphore ons cozgaHus event cemagopos

3. n bubnnoteka lock ons MbIOTEKCOB,

4. n cepeep KOHcoAW l4con, NpefoCTaBASAIOWNA OEBATh rpauIecknx KOHCONEN ¢
BO3MOXXHOCTbIO MPOKPYTKM Ha3a v NOALEPKMBAKLLNA KAk rpadmyeckune, Tak u
TEKCTOBbIE NPOrpPaMMbl.

5. 9T0 u MeHepXep usnydeckon namatn dm_phys,

6. 1 cepep loader, ymeLwWmnin rpy3nTb NCNOAHAeMble annbl hopmaTa ELF ¢
noaaep>XKon pasgensemolx bubnmnorek,

7. vinpoBanaepsl ansos,

. @ Takxe nopt 6mubnunoTekn a3bika Cn uCLibc n MHoroe gpyroe.

9. Takxe, cywecTByeT noagcuctema l4vfs nna nogaepxkKu nepapxmyeckoro
namespace, B TOM 4ucie, Manios n 4pyrux o6bLEKTOB, Takme Kak naunnbl, COKeThbI
nam k4 pernctpu. CywecTByeT LeHTpasbHbI hame_server, KOTOpbIN
noagepXxunBaeT KopeHb Namespace, B KOTOPbI MOHTUPYIOTCS NPoYne CepBepsl, a
TakXXe noagep>x1MBaloLwmnin paspeLleHne nmeH B napsol (Server id, Local_object id),
T.e. aHanor inode ans ganna. MNocne Takoro paspeLleHns UMeH KJINEeHT
obpalLaeTcsa HanpsMyto K (hanioBoMy CepBepy ¥ NonydaeT AOCTYn K (hanny.
Moacnctema l4vfs nogaepxmnBaeT Kak 0bblYHbIE (halbl, TaK N TEPMUHANbI,
cnyxawume gna peanusaumum stdin/stdout/stderr onsa nporpamm. Cepsep
TEPMUHANOB MPUKPENNAETCA K BUPTYaslbHON KOHCOIM 14CON 1 3anNUCb/4TeHne
thanna TepmnHana paboTaeT Kak 3anuch stdio NnoTokoB. Takxe, B cepBepe
simple_file_server peanu3oBaHa npocTenwas paboTa ¢ hannamu, 3arpy>XeHHbIMU B
namatb GRUB-om B Buae monynen. Ha gaHHbI MOMEHT AOCTyMNHa paboTa TObKO C
TakuMu hannamu.

oo

3aTeM B pa3paboTke OS/2 Server'a cnepyeT nepepsbiB Ha noaroga n pabota ¢ FreelLDR.

e TeKylllee COCTOsAHne

o Ha paHHbI MOMEHT BpeMeHUn peanun3oBaHbl nopsaka 50-tu pyHkuun APl agpa 0S/2
(CP/DOS). Bcero sapo 0S/2 skcnoptupyeT 0kos10 250-300 32-6UTHbIX hyHKLMIA 1
NPVMEPHO CTOJIbKO XXe, WK YyTb MeHbLle, 16-6UTHbIX. MHOrne hyHKUMn oybnnpyoTcs B
32-6nTHOM 1 B 16-6MTHOM BapraHTe, T.e., A4PO0 COLEPXUT MO ABa OpAUHaNa 419 MHOTMUX
yHKUMIA. Oeno B ToM, 410 OS/2 CnaBuTCA CBOE COBMECTMMOCTbIO CO CTapbiM COPTOM, U
nosib3osatenu 0S/2 3TuM 04eHb OOPOXKaT.

o PeasibHO YMCTO 16-B6MTHBIX NPOrpaMM OCTasIoCb 04EHb Mano, HO CPeAN HUX eCTb
noJsiesHble NporpaMmsbl, HanpMep KOMaHAHbIN npoueccop cmd.exe n Xxekc-sbtoep hiew
(HO oS HMX, KaK 1 MHOIMM OpYruM, UMeeTCs LOCTOMHas 3aMeHa - KOMaHHbIN
npoueccop 40s2.exe n Bbloep buHapHbIX hannos biew, oba Opensource, Mexay nNpo4mm).
Mo3TOMy HECMOTPA Ha 340POBbLIN KOHCEPBATM3M nonb3oBaTenen 0S/2, noaaep>XKy YMCTo
16-6MTHbIX NporpamMm crnegyeT CHMTaTb HE CTOJIb BaXXHOMN, TeM HBonee, eCnm Mbl XOTUM,
4106kl Hawa OC paboTana Ha x86-64, 0T 16-6UTHbLIX MPOrpamMm BCe Xe cneayeT
0TKa3aTbCA.

o TO, 4YTO HaAO0 OTKa3aTbCA OT YNCTO 16-bMTHBLIX NPOrpamMMm, 3TO BEPHO, HO K cpean 32-
OUTHBIX NPOrpaMM MHOIMO TakKX, KOTOpble coaepXXaT MasieHbKune 16-OUTHbIe KyCOYKM -
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thunk'n B 16-6uTHbIe API, T.e., NepexoOHNKN Ha acceMbnepe, cnyxxawme ans
npeobpasosaHns FLAT yka3aTenen B FAR16 yka3zaTtenu ons Bbi30BOB 16-6UTHbIX API.
[leno B TOM, 4T0O MHOrue 16-6utHble APl 0o cux nop He nMetoT 32-6UTHLIX aHaNoroB, 1
TEM He MeHee, OHM A0 cux nop BocTpebosaHbl. - Hanpumep, Kbd/Mou/Vio API
cooTBeTCTBeHHO, Keyboard/Mouse/Video API, T.e., KoHCONbHOe APl oo cux rnop 16-
pa3spsgHoe. ®upma IBM caenana 3t APl 32-6utHbiMK B OS/2 Warp (PowerPC Edition), Ho
B 06bI4HOM Intel Bepcum BCe 0CcTanocb No-ctapomy.). Bce atu APl O CUX NOP HYXHbI, 1
LLUMPOKO MCMONb3YHTCA.

o [1ns osFree Mmbl nocTynuaun aHanornyHo 0S/2 ana PowerPC - 4aCTM4YHO peann3soBanm 32-
6UTHOE KOHCOIbHOE APl - OHO aHaNoOrMyHo 16-6uTHOMY, N OTANYAETCA Pa3PAAHOCTLIO
apryMmeHToB 1 32-6UTHOM KOHBEHUMeN Bbi3oBa - thunk-u 60MbLLE He HYXHbI.

o T.K. 04HOM M3 Lienen npoekTa osFree aenseTcsa buHapHas coBmecTuMocTb ¢ 0S/2 (Intel),
TO HaM HeobxoAUMO KakuM-To 06pasoM rpy3uTb Nporpammel, cogepxxawme 16-6utHeole
(hparmeHTsI.

o Hamu 6b1N10 peLleHo 0TKa3aTbCsA OT YUCTO 16-BMTHBLIX NPOrpaMM, HO NMOSIHOCTbIO
noagepXxuBaTb 32-6UTHbIe NnporpaMmsbl ¢ thunk-amu. [1ns 3TOro npegnonaraeTca Ha
3Tane 3arpysku NCNonHAemMoro ansa B NaMaTb “BblKyCbiBaTb” 16-6UTHbIE parMeHThbI
Ha NeTy 1 BbI30Bbl 16-6UTHbLIX APl NOAMEHATb Ha Bbl30Bbl X 32-OMTHbLIX aHa/10roB.

o BMecTo Bcex 16-6uTHbIX (PyHKLMIA B “aape” osFree peann3yoTca ToNbKo 32-6uTHble API.
B pe3ynbTaTe, nporpaMma, 3arpy>kKeHHas B NamsaTb, YNCTO 32-bMTHas 1 Oanblue, B
NPUHLUMIME, ee MOXXHO B TaKOM BUAE COXPaHUTb Ha AUCK (B KAKOM-TO CMbICsie, aHanor JIT-
KOMMNUAAumMmM B Java).

1. nepcnekTussbl
* OnncaHne pa3nnyHbix personality-neutral cepsepos n cepsepos 0S/2 personality.

e L4 cnctema (ans cnydasa L4/Fiasco c l4env) rpy3uTcs 3arpy3ydnkom GRUB nnm
nobbIM aHanornyHeiM, multiboot-coBMeCTMMbIM 3arpy34mMKomMm.

o GRUB 3arpy»xaeT BTOPUYHbIA 3arpy34mk bootstrap, cny>xawmn
multiboot-aapom, n Habop moaynen.

o MNepBbIM MOAyNeM naet Mukposaapo fiasco,

o BTOpbIM Sigma0 - KopHeBOW Nenpxep, KOTOPLIN B Havase cTapTa
CUCTeMbl BNlafleeT BCen pU3namaTblo, U NOTOM OTAAET NaMATb APYrnM
cepsepam no 3anpocy.

o TpeTun moaynb - roottask - KOpHeBOW cepBep, KOTOPLIN OTBEYaET 3a
LanbHEeNWy NHULMANN3aLNI0 CUCTEMbI U 3aMyCcKaeT oCTallbHble
cepBepbl.

o [lanee nayT [ONOSMHUTENbHbIE MOAY/IM (3anycKaeMble roottask).

¢ Y roottask ectb Habop napameTpoB KOMaHAHOW CTPOKW. Hanpumep, “task
modname 'simple_file_server' attached 44 modules” o3Ha4aeT, 4TO nocne
moayns 'simple_file_server' oyt 44 moayns, KOTOopble HE 3anMycKaloTCs
roottask-om, a obpabaTbiBatoTCa cepsepom 'simple_file_server'. B naHHOM
cnydae, 'simple_file_server' nx skcnopTupyeT Kak (halioByto CUCTEMY.

e [lapameTp 'task modname ‘'loader' allow _cli' B gaHHOM cny4ae o3Ha4vaeT
npaBo Ans cepsepa loader UCNONHATL MHCTPYKUWMIO cli, 3To Heobxoaumo ans
Toro, 4Tobbl roottask Mmor oTaaTe eMy focTyn K 1/0 nopTaM, KOTopble TOT
3anpocuT. B cBOO o4yepenb, loader faeT BO3MOXHOCTb 3amnyCckaemblM vyepes
Hero nporpaMmmam noay4YnTb NOPThbl BBOAA-BbIBOAA. Hanpumep, ans 14linux
OHV HY>XHbI, @ TaKXXe 4711 run, 4T06bl NOAYHYNTb BO3MOXHOCTb
nepesarpy>aTb cuctemy. (MHa4ve, nepesarpyska 4yepes KHomky '~' B run He
paboTaeT).

e Cepsep log npeactasnseT cobon cepsep noros. OH cobmpaeT oTNafo4YHbIe
coobLLeHnsa 0T BCex ApYrux CepBepoB, 1 0TAPaBseT UX B KOMMOPT, U NX
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MOXKHO NpoCMaTpuBaTh Yepes Nobon sMynaTop TepMuHana. Takxe, MMeeTCs
BO3MOXHOCTb A1 OFPaHUYEHHOr 0 YMcsia NoaaepXXnBaemMblX CeTeBbIX
KapTo4ek, NoAKJIoYaTbCA K Jlorcepeepy Yepes kneHT telnet. Kpome Toro,
cywecTsyeT logcon - Bepcus log cepeepa, aybaunpyroLias sce coobieHns Ha
3KpaH.

Events cepsep npefHa3Ha4veH Ans pacCbliKM HOTUMUKALMIA O Pa3INYHbIX
cobbITUAX (TNa 3aBepLUeHns NPorpaMMbl) cepsepam, NOANMCaHHbIM Ha 3TY
paccbliky. Hanpumep, task cepsep (simple_ts) npu nonyvyeHun Takown
HOTU(MKauUK geannouupyet task number onsa 3aBepLUNBLLENCS 3a4a4u, U
feslaeT ero AOCTYNHLIM AN UCNOJIb30BaHUSA OPYron 3agadven.

Names cepsep sBnseTCs cepsepoM cnyxbbl MMeH. Kaxablin cepeep B
cucTeme, NPefoCTaBAWMNN KaKon-1mbo CepBmc ApyruM nporpammam,
perncTpupyeT Ha hames nmsa cepsuca. Torga nobon KNNMeHT, caenas 3anpoc
Nno 3TOMYy MMEHN Yy hames, MoXeT noNy4nTsb thread ID HUTK cepBepa,
NpeLoCTaBNAOLWEN CEPBUC, 1 YXXe Aasblue 06palaTbCa K 3TON HUTW.
Dm_phys 310 cepBep usnyeckon namatn. OH 3abupaeT namaTb y sigmal un
OTLaeT ee No 3anpocy ApYruM cepeepam, peannsys aas 3Toro abcrpakumio
dataspace.

L4io npenocTaBnseT nHTeptenc gpyruM cepeepam K nopTam BBOAa-BbIBOAA
1 npepbiBaHMaM, a Takxe PCl configuration space

Rtc 3T0 cepBep YacoB peanbHOro BpeMeHu. icnonb3yeTca Ana nojyyeHus u
YCTQHOBKW BPEMEHUN CMCTEMHbIX YacoB. Hanpumep, Hy>keH ans l4linux.
L4con 3T0 cepBep KOHCONN. Peanu3yeT PyHKLMNOHAIbHOCTb HECKOJIbKIMX
rpamyecKmnx KOHCOJen C BOSMOXHOCTbIO MPOKPYTKM Ha3aLl.

Simple_ts 3710 task server. B L4 3aga4u, KoTopble MOTyT ObITb 3anyLLeHbl,
npeacTaBAsfOT OrpaHUYeHHbIN pecypc. Mpu 3anycke 3agayn Ha task server'e
annouwnpyetca task ID, npu 3aBepLUeHUN OH BO3BpaLLaeTCs B Ny LOCTYMNHbIX
tasks.

Danble naoyT cepsepsl 14vfs. LAvfs 3To cucTema noggepxku
Mepapxmyeckoro NPoCcTpaHCTBa UMeH, AN eAUHOro MMeHOBaHNS 00 bEKTOB
Tuna ansioB, TEPMUHANOB, YCTPOWNCTB, NANMoB, KJYen perncTpu n T.n. B
BMIe eANHOro fepesa MMeH

o Name_server 3T0 rnasHbiil cepsep |4vfs, KOTOpbI peanusyeT KOpHeBoe
namespace. OH N03BONSET MOHTMPOBATLCA APYrUM CepBepam B
KOpPHeBOe namespace B BMUe BETKU. TakxXe CNYXUT 4S1A pa3peLleHuns
pathnames B napsbl (Volume_ID, Local_Object_ID).

o Vioterm 3T0 nepeMMeHOBaHHbIV term_con - cepBep, peannsyoLmm
TepMuHasbl, nogaepxusatowme ANSI nocnenoBaTesisHOCTU, U
LOCTYMHblE Kak creymnanbHble annbl. [103B0NSeT BBECTU NOALEPXKKY
stdin/stdout/stderr.

o Simple_file_server 3To npocTenwnn (annosblin cepsep, KOTOPbIN
npenocTaBsISeT 4OCTYN K MOAYNAM, 3arpy>XeHHbIM GRUB-oM B namaTh,
B BuAe 0bbl4HbIX (halnnoB..

o Fstab 3T0 npocTenwasn nporpaMmMmKa, MOHTUPYIOLLAsA Ha name_server
Habop Apyrux cepBepoBs B BUAE BETOK.

o Fprov_proxy 3To crew. NpoKcK, NpefocTaBAsoWmMin 4OCTYN K hansiam,
[OCTynHbIM Yyepes |4vfs, kak dataspaces.

o T.e. 3T0O cneumanbHbIN Bpannep AN AoCTyna K hannam Yyepes gpyromn
NHTepgenc.

o Loader 370 runtime 3arpy34uk ncnonHsemoix annos gopmata ELF. OH
NapcuT UCMONHSAEMBIN (harn 1 3arpy>xaeT ero, n Bce Heobxoammble ans
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Hero shared libs.

e Nlanble nayt cepeepbl cobcTBeHHO OS/2 personality.

o Os2fs 370 (hannoBbIn cepsep. PeanusyeT (annossie APl 1 Bpannepsl

ans l4vfs ona nogoepxku ceMaHTUKK annoson cuctemol 0S/2. T.e.,
BBOAATCA ByKBbI ANCKOB, (hafoBbLIN AOCTYN K Nannam B BeTKe \pipe\..,
Aesarnicam B \dev\.. n T.n. Takxe, (NOKa He peann3oBaHo, HO
nnaHupyeTca) 0s2fs nosxkeH B byaylieMm nognepxumeaTh (hannosble
cuctembl ctaHgapTa IFS B Buae nnarnHos-DLL popmaTa LX. B KavecTse
nepsoun hansioBON CUCTEMbI NpeanosiaraeTcsa cnopTuposaTb ramfs.ifs -
IFS-based ramdisk. B oTan4yme o1 06bi4HbIX Intel OS/2 IFS, IFS B osFree
npefnonaralTcs Kak userspace bubnunoteku.
Os2exec cepsep 370 cepBep 0S/2 personality, npegHa3HavYeHHbIA gns
3arpysKu ncnonHsaemblx gannos 1 DLL pa3nuyHbix hopmMaToB. Takxe
peanun3ytoTcs pa3nnyHble APl gna paboTbl C UICNONHAEMbBIMU MOLOYIAMMN.
MNMoopep»xka ncnosHaeMolx hopmMaToB oTAesieHa oT camorO cepsepa, n
BblAesieHa B 0TAeNbHYI0 bnbnnoTteky. T.e., ecTb Hanpumep, Ix.ixf gns
NoALEepPXXKKN ncnonHaemblx hannos opmaTa LX. Npegnonaraercs
HanucaTb aHanornyHbli apamsep elf.ixf ona opmata ELF -
aHanornyHo 0S/2 Warp (PowerPC edition), 6ygeT pann3soBaHa
nooaep>ka EXE n DLL chopmaTa ELF. T.e., kak 370 661710 caenaHo B
IBM, npegnonaraeTca caenaTb NOALEPXKKY CreumanbHbiX CeKLUI
imports ona nogoepXXku UMNOPTOB, .exports Ans NoanepXXKu
9KCMOPTOB 1 .resource ANns NoAnep>XXKu 3arpyxaembix pecypcos B DLL
tannax. T.e., popmaT ELF OCTaTO4YHO pacLUMPSEM MU YHUBEPCANEH,
4TO MOXKHO cAenaTb Noaaep)XXKy He ToNbko shared objects, kak B UNIX-
based cuctemax, Ho 1 06bI4HbIX BbAMOTEK C cTaHaapTHoWM DLL
ceMaHTuKon. ®opmaT ELF Ham MOXeT NpuroanTbCa TakXKe Kak
CPeAcTBO MNOALEPXKKN UCNONHAEMbIX hannoB ANna nnaTgopm,
OTJINYHbIX OT i386. Kak n3BecTHO, (hopMaT LX 3aTo4eH nog nnatgopmy
Intel n XO0TSA OH XOPOLIO ONTUMU3NPOBAH NOA €€ BO3MOXXHOCTW, HO ANS
APYrnX NaaT¢opM ero ncnosab3oBaHne MoXeT bbiTb MpobaeMaTuyHbIM.
®opmaT ELF HanpoTms, abcTparnpoBaH OT NAaTHOPMbI,
noaaepXXnBaeT Kak 32-6UTHbIN, Tak 1 64-OUTHbIN BapuaHT, 1 Ha
CEMaAHTUKKY cekumin ELF-hbarina He HaknagbiBaeTCA HUKAKNX
OorpaHuyYeHnn. MoXxHo BBOAMUTL U CBOM CeLnanbHble TUMbl CEKLWUA.
Os2srv 3710 rnasHbI cepsep 0S/2 personality. OH KoopaAnHUpYyeT
3anyck gpyrux cepsepos OS/2 personality, npu cTapTe CUCTEMBI
obpabaTbiBaeT hann config.sys n ctapTyeT ocTasibHble cepsepsl. Mpu
CTapTe 3afaloTca NyTy Noucka nporpamMm 1 6ubnmoTek, 3anyckarTcs
Lpyrue cepBepbl Yepes ornepaTop runserver=, 3aTeM 3anycKalTcs
0S/2 nporpammsl (He cepBepsbl) 4epes run= (aCUHXPOHHO) 1 call=
(CMHXPOHHO) 1, HaKOHeL, 3anyckaeTcs NporpaMmma, NponucaHHasa Kak
protshell=.
= Kak u B 06bl4HOM OS/2, protshell 3To nporpamma, 3anyckatowias
000104KY, CTApPTYIOLLYIO NONb30BaTENbCKUA NHTEPdENC
cucTeMmsbl. B HawemM ciyvae 3To nporpamMmma minicmd.exe. 370
MWUHWULLEN, 3anyCKaloLWMiA KOMaHAHYIO CTPOKY. MNoaaepXxusaeTcs
3aMnyCK BHELWHUX NporpamMm, a Tak)xe HaBurauus no gannoson
cucTeMe - KoMaHabl cd u dir. PaboTaeT npocTenwas noackaska
KoMaHAamm help/?. 3agayen minicmd.exe saBnseTcs
MWUHWMaNbHbIA TECTOBbLIN KOMIMIEKT (PYHKLUUIN N0JIb30BaTENbCKOW
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nporpammbl Aas TeCTMPOBAHMA U AEMOHCTPaLMK paboTatoLwmx
API, a TakXe 3anyCcK APpYrux BHELWHNX TeCTOBbLIX nporpamm. Mo
Mepe COBepLUeHCTBOBaHNS cepBepoB 1 AobaBneHns HoBbix APl B
minicmd n apyrue TecToBble Nporpammbl 006aBNAOTCSA HOBblE
BO3MOXXHOCTU AJ19 UX TECTUPOBaHUA.

o 0s2app 3TO He cepBsep, a cneuyunanbHoe NpuioxeHue l4env, koTopoe

npencTtasnseT cobon ceoeobpasHbiv Bpannep ans 0S/2 npuaoXXeHuns.
Kaxxgoe 0S/2 npuno)eHune 3anyckaeTCsl B KOHTEKCTE CBOeN Konun
0s2app. MNpu 3anycke minicmd.exe, Hanpumep, CTapTyeTCs 0s2app,
KOTOpPOMY rnepefarnTcs napaMeTpbl KOMaHAHOW CTPoKKY: '-stdin
/dev/vc0 -stdout /dev/vc0 -stderr /dev/vcO c:\minicmd.exe'. - Takum
obpa3om, B KOMCTPOKE nepenaeTcs, K Kakon KOHCONN LLennsThCsa B
KavecTse stdin/stdout/stderr n kakoe 0S/2 npunoXxxeHne CTapToBaTh.
Os2app cogepxuT cTapTan ldenv npunoxxeHus n 0obaBoYHbIN KOA
NHUUMann3aumm, HyxHblin onsa 0S/2 npunoxeHns. OH NoAroTaBANBaET
HY>KHYIO pack/lafiky agpecHOro npocTpaHCTBa, XapakTepHyto ans 0S/2
npunoxxeHun: agpeca ot 0 go 0x10000 (64 KB) 3ape3epBMpOBaHbI, KOA
NpPUNoXeHns HavymHaeTca ¢ agpeca 0x10000, agpeca ot 0x10000 mo
0x04000000 (64 MB) 3ape3epBupoBaHbl No4 NpuMBaTHY 061acTb
npunoxeHus. Agpeca ot 0xc0000000 (3 GB) v Bbiwe
3ape3epBupoBaHbl Nog Mukpoaapo. Hmxke 3 GB naet wapeHHas
obnacTb, B Hee rpy3saTcs bubnmoTtekn DLL. 3aTem 0s2app rpy3unT
NPUIOXXEHNE N BCe HY>XXHble DLL, noaroTaBaMBaeT perucTpbl U genaet
jmp Ha TOYKYy BX0A4a B MPUJIOXKEHME.

e Open source n 0S/2, yacTb 1
e Open source n 0S/2, 4acTb 2
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