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O npoekKTe

Y10 Takoe osFree?

osFree 3TO MPOEKT MO CO34aHMI0 ) OTKPLITOW OnepaLMoHHON CUCTEMbI, OCHOBAHHOW Ha MUKposaape
@D L4, uenblo KoToporo senseTcs buHapHasa coBMecTMOoCTb € OS/2 (IA32). Takxe, BO3MOXHO
napannenbHoe cocywectsoBaHue APl pa3nunyHbIX OrnepaunoHHbIX CUCTEM, MOCTPOEHHbIX MOBEPX
OLHOIO 1 TOr0 XXe MUKpoAapa.

3ayeM HY)XXHO MUKposaapo?

* MUKPOSAPO MOXET CyXnTb 6a3on ons napannenbHblX APl, peann3oBaHHbIX MOBEPX HEr0. 3TH
APl MOryT cyw,ecTBoBaTb HE3aBUCMMO, UMeSt MUHUMaJIbHYI0 0bLLyto 6a3y, cocTosALyo 13
CaMoro MMKposapa 1 HekoToporo Habopa obwux cepBMcoB (Ha3biBaeMbix personality-
HelTpasbHbIMU CepBUCaMun). ITO NO3BONSET UMEeTb He3aBucuMyto (non-layered) peanusauunio
napasnsenbHbix API.

e APl OC noBepx MuKposiipa peasnsyeTcs NoAHOCTbIO B NPOCTPAHCTBE NoJib30BaTesd, OCTaBAASA
TOJIbKO MUKPOAAPO B pexnme aapa. Takne KoMnoHeHTbl OC Kak NAaHMpOBLLMKIK MPOLECcCoB,
MeHe[)Kepbl NaMATK, NPOLEeCC MOAKAYKK, N flaxKe KOMMOHEHTHI, OCYLLeCTBASIOWME NpsMoi
poctyn k obopynosaHuio 1 06paboTKy NpepbiBaHUN, TakXXe NepeMelLeHbl B NPOCTPaHCTBO
nosib3oBaTens.

* 3TO NO3BOJIAET CO34aTb YCTONYMBYIO CUCTEMY C O4EHb CTabubHBIM OTNa>KEHHbIM KPOLLEYHbIM
A0POM N MeHee CTabunbHbIMY KOMAOHEHTaMW 13 MPOCTPAHCTBA NOJiIb30BaTeNsA, KOTOpbIe (Kak
noKasblBaeT, Hanpumep, An3anH Minix) MoryT ObITb Nepe3anyLleHbl (Npuyem, faxke
aBTOMaTU4YeCKMW) Nocsie TOoro, Kak BO3HMKI1a HenmcnpaBHOCTb. CaMo MUKPOAAPO MOXeT BbITb
04YeHb OTNIAXXEHO, U AaXke BepunLMpoBaHO PopMabHbIMKM METOLAMW Ha OTCYTCTBME OLINOOK.
MosTomy owmnbka B MMKPOAAPE MaslOBEPOSATHA, a APYrMe KOMMOHEHTbl MOryT ObiTb He CTOJb
KPUTUYHBIMA.

* 3TO TaK)Xe No3B0JISET UCMNOJIb30BaTb 00bIYHbIE (“NPUKNagHbIe”) TexHoNormm paspaboTku ans
LlpanBepoB, Tak Kak ApanBep B MUKPOALEPHON CUCTEME HE OT/IMYAETCS KapAnHaNbHO OT
0ObIYHbIX MPUJIOXKEHNIA.

* MUKpPOSilepHasa apxXUTeKTypa TakxKe yay4dlaeT CTPYKTYPUPOBAHHOCTb CUCTEMbI, TO €CTb,
3aBUCUMOCTY MeXAy ee KoMnoHeHTaMu bonee yeTkme. Cepaepbl paboTaloT nosepx
MUKPOAAPa, B3aMOAENCTBYIOT TOIbKO Yepes XKeCTKO 3alaHHble MHTeP(enChbl 1 CKPbIBAOT
CBOE BHYTPEHHee YCTPONCTBO, YTO MMeeT YeTKMe napasienn ¢ 06 beKTHO-OPUEHTUPOBAHHLIM
NoAXO40M.

* MUKpOSAepHas cUCTemMa ynyywaeT n30auUnto ownboK BHYTPM KOMMOHEHTOB CUCTEMBI, TaK Kak
BCE CepBepbl UCMOJIHAITCA B OTAE/bHbIX aflPeCHbIX MPOCTPaHCTBAX.

e MUKPOSAPO abCTparupyeT annapaTHble MHTepPdENncol 0T CepBepoB NPOCTPaHCTBA
NoSb30BaTeNd, YTO AAET BO3MOXHOCTU NS CO34aHUSA NePeHOCUMbIX ONepaLMOHHbIX CUCTEM, B
KOTOPbIX BCE KOMMOHEHThLI NPOCTPAHCTBa MOb30BaTeNs OCTAOTCA HEM3MEHHbIMU (Ha YPOBHE
NCXOQHOr0 Kofa), HeobxoAnMa TONbKO NX PEKOMMUAALNS.

Mouemy L4?

e L4 3T0 MUKPOSIAPO BTOPOrO MOKOJIEHNS, 3HAYMTENbHO YyuLlatollee obulyto
MPOV3BOANTENIbHOCTb CUCTEMBI. 3TO MOXET ObITh HArIIAHO 3aMETHO Ha npumepe l4linux.
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L4linux - 3T0, B CYLLHOCTM, NOPT 06bI4HOro sifpa Linux Ha HOBYIO apxutekTypy “14”. Ero Koz,
HanpsMmyto paboTatowmi ¢ obopynoBaHneM, U3MeHEH TakiMM 06pa3oMm, 4TO OHO CTaHOBUTCSA
LOCTYMHO HE HaNpsAMYto, a Yepe3 MexaHun3mbl L4. NMpon3soanTenbHOCTh aapa Linux moxeT
ObITb OLlEHEHa C NoMoLbio TecToB (benchmarks), KoTopble NOKa3bIBalOT NOTEPIO BCErO 0KOSI0
2% Npon3BOANTENILHOCTM, MO CPABHEHMIO C “pogHbIM” aapoM Linux. Mbl npoboBanu 3anyckaTb
|4linux Ha peanbHON MalUMHE 1 Ha rNa3 He 3aMeTUAN HUKAKOro pasnnymnsa B
NPOM3BOAMTENIbHOCTM. DTO NOKa3blBaeT, 4TO L4 faeT 3aMeyaTesbHY0 NPOM3BOAUTENIbHOCTb C
04Y€Hb MaJIeHbKMMU HaKNagHbIMU pacxogamu.

e Ero MMHMManbHOCTb W NepemMeLleHne BCen norukn paboTsl (policies) BHe aapa, C OCTaBIEHMEM
BHYTPW HEro TOJIbKO MUHMManbHOro Habopa MexaHU3MOB, AefaeT ero NoYTH YHUBEPCalbHbIM
1 NO3BOJISET pPeann3oBaTb NpakTnyeckn noboe Hy>xHoe API.

e Mbl He X0TuUM n306peTaTb Benocunen, n L4 copepXmT NPakTUYECKN BCE HYXKHbIE HaM
MeXaHWU3Mbl.

e 1nq L4 y>xe peann3oBaHbl Habopbl FOTOBLIX CEPBMCOB 06LLEr0 Ha3HAYEeHUS, TO €CTb, Y HaC yXxe
€CTb FOTOBbIN “KOHCTPYKTOP”, @ HE TOJILKO roJioe a4po.

e B kayecTBe 6a3bl gna Linux personality MOXXHO ncnonb3oBaTh y>xe roToBbin l4linux. OH BCe
elle B CTaAuu OTJIAAKW, HO NOYTKM BCe, TEM He MeHee, paboTaeT. Ha HaweMm HoyTOyke, TONbKO
PCMCIA monem He 3apaboTan, n3 Bcero obopyaoBaHma (3T0 MOXXHO, BMPOYEM, UCMPABUTD,
clienas ioremap Ha Apyrve agpeca - UCXO4Hble afipeca, UCNoNb3yeMble palBepoM, 3aHATbI B
L4-based cucteme). Wi-fi, bluetooth ctek, USB cTek, thannosble cuctemsl, 3annce CDROM - Bce
3T0 3apaboTano! [a, ewe o4HO Hey[0OCTBO: TakK Kak BUAeo paboTaeT noBepx pogHou
rpadmyeckon L4 KOHCONM, KOTOPaAs Ha AaHHbIN MOMeHT paboTaeT B pexxume VESA (TonbKo
n3bpaHHble BUAEOKAPTbl NOAAEPKMBAKOTCS C aKcenepaumnei), To Nogaep)XxKa BUMLEO, KOHEYHO,
OrpaHMyYeHHas.

e Device Driver Environment (DDE) moxeT 6bITb MCNO/Ib30BaHO B ByayLLeM B Ka4eCTBE MOLENM
Apansepos ycTponcTs. OHO AenaeT BO3MOXHbIM NopTMpoBaHue apansepos Linux (DDE/Linux)
n FreeBSD (DDE/FreeBSD) B L4 userlevel. Takum obpa3om, orpoMHas kogosas 6a3a gpansepos
Linux moxeT BbITb nCnonb3oBaHa B byaywem. B otanyune ot gpansepos Windows, oHM
AOCTYMHbI B BUAE MCXOOHOMO KOAa U MOryT 6bITb MOpTUpOBaHbl ANns paboThl B user-level.

3auyeM Hy)XHa peuMmnneMmeHTaumua 0S/2 c Hyna?

0S/2 umeeT 04HO N3 CaMbiX CTabWbHbIX, HAAEXHbIX U BbICOKOMPOU3BOAUTENbHBIX A4ep.
HanncaHHoe npumepHo Ha 40% Ha accembnepe, OHO 04eHb XOPOLLO ONTMMU3MPOBaHO M Ha 100%
3a[1eCTBYET BO3MOXHOCTU apxXnTeKTypsbl i386. EFro MoaynbHas CTPyKTypa NO3BONSET JIErko
3aMeHATb KOMMOHeHTbl bonee yNyyLlleHHbIMU U MeHee pecypcoemMKumm, oTpbeieaTb GUI, nnu
HacTpanBaTb CUCTeMy noA HagobHoCTK nosb3oBaTens. OHa ABASETCA 04eHb rMOKO HacTpanBaemMon.
Ham HpaBuUTCS ee KOMNaKTHOE K “Bblin3aHHoe” API, NpoCcToTa UCMO0Jib30BaHUS U UHTYUTUBHbIN
TMBKNIN ) 06 BEKTHO-OPUEHTUPOBAHHLIN MHTepdenc. OHa NCMONb3YET OANH U3 NyYLLNX
obuweynoTpebnTenbHbIX CKPUNTOBLIX A3bIKOB - % REXX - B Ka4ecTBe BCTPOEHHOI0 B CUCTEMY U
MHOIrMe NpuaoXeHNs CKPUNTOBOro MexaHusma. 0S/2 peknamuposanacb gupmon IBM kak “DOS
ny4ywe 4yem DOS n Windows ny4ywe yem Windows”. 970 npasaa - ee VDM 6blna npakTUYeCKn NyyLuei
13 cywecTeyowmx. 1 3To BepHO He Tonbko ana DOS/Windows. Moaaep»xka Java n XFree86 bbina
TakKXe 04eHb MOLLHON. Mo3ToMy, Mbl nontobuan OS/2 Kak MOLLHYIO UHTErpupyoLwyo naaThopmy
(Integration Platform, (TM) by IBM) Ha ocHoBe eanHoro gecktona. OHa LWMPOKO MCMOJIb30Banach
MHO>XXECTBOM MapruHanoB N HOHKOHPOPMUCTOB MHOrMe roAbl 1 BCerfia nmena cBoN COBCTBEHHbLIN
“way of doing things”. Mbl X0TKM, NPOJOJIXaTb CAef0BaTb 3TOMY NyTH ;) Mbl MOXeM CnaTb
CMOKOWMHO, 3Has, Y4TO Halla CUCTEMa He MoNynspHa Cpeln Xakepos 1 BUpyconuncaTesnen - oHn 0bbI4HO
aTaKylOT MENHCTPUM... HO Mbl HE MOXXEM CMOKOMHO XUTb, KakK paHblUe - Ha4nHas ¢ aekabps 2006
rofa IBM-oBCKOe Ha4aNbCTBO pewwnno noxopoHntb 0S/2, n octasmno 0S/2 coobuiectBy bbICTPO
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yCTapeBatoLLyto cuctemy 1 aapo 6e3 nCXoaHUKOB, U, CaMoe raBHoe, yxyaLlaowasncs nogaepxKa
obopypoBaHua. lpanBepoB CTaan NNCaTb BCE MEHbLUE U MeHbLUE, 1, B OCHOBHOM, HOBble ApanBepa
ABASAOTCA NopTamu ¢ Linux. MeTuumm K IBM 06 OTKPbITUM MCXOAHWKOB Tak)Xe He Jann pe3ynbTaToB.
TeM He MeHee, Mbl XOTUM MPOAO/IKNTL XUTb U paboTaTb B 0S/2. CaMas BaxxHas 3afadya - 3TO
HanmMcaHue HOBOro A4pa. 34ecb cnenyeT oOTMeTUTb, 4To OS/2 oo cux nop umeeT 32-6MTHOE A4po0.
CywecTsyloLlee 94p0, AaXKe MNPy HaIMYUN UCXOOHUKOB, HE MEPEHOCUMO Ha ApYyrue annapaTHble
nnaTgopmsbl, rnasHble U3 KOTopblx - ARM 1 x86_64. CoBpeMeHHoe N0 bbicTpo pa3byxaeT, no3Tomy
CKOPO Mbl OO/IKHbI CTONKHYTbCSA C OrpaHnyYeHnsMm 32-bUTHOM apXUTEKTYpPbI, CamMoe rnaBHoe 13
KOTOPbIX - HEBO3MOXXHOCTb 1CMNOJIb30BaHMA 6onee 4 6 onepaTnBHON NamaATu. Yxe cenvac Beb-
bpay3epbl U 0nChl Nerko cbepatoT rurabantel O3Y. Kpome Toro, oAHUMY U3 rNaBHbIX NoTpebutenen
NaMAaTW SBASIOTCSA BUPTYasbHbIE MALLMHBI. A Mbl LO/IKHbI He 3abblBaTb 0 NO3ULMOHMPOBaHUK OS/2
KaK MHTerpaunoHHom nnaTtopMbl, B TOM YUCE U 4S8 BUPTYanbHbIX MaluH. Mo3aTomy 0S/2
TpebyeTcsa HoBoe f4p0. Ham Bcerfa bbim nHTepecHsbl 3kcnepumeHTsl IBM's ¢ OS/2 nosepx
Mukposagpa. Mel yntanum penbyk ot IBM npo 0S/2 Warp (PowerPC edition). lNMo3Tomy Mbl C
SHTY3Ma3MOM Noagep)xaavm nae ncnonb3oBaHnsa L4 Kkak oCHoBbl 14 peanansaumm 0S/2 API. 3T1o
[1aJ10 TONYOK Hayany 3TOro NpPoeKTa.

Mouyemy ObI He MUrpupoBaTb Ha apyryio OC?

IBM, Netlabs n gpyrvne komnaHuu nNbiTalOTCA 3aCTaBUTb MNOMb30BaTeNen MUrpuposaTb Ha apyryto OC
- GNU/Linux, BSD, Windows u gp. Mbl cornacHsl ¢ Tem, 410 TCO Tekywmx sepcuin OS/2 cTaHOBUTCS
BCe H6onblue 1 6onblue ons AOMalIHEro nonb3oBatens. B obnactu cepsepoB 0S/2 Takxe BbICTPO
cOaeT No3nunm (Ho No-NpeXXHeMy ABNAETCA 3pesion n cTabunbHom). Ho Ham HpasBuTCa noaxon IBM K
ansanHy OC. OS/2 Ham HPaBUTCS NPOAYMAHHOCTBLIO, @ He TOJIbKO ee AN3alHOM, Kak OH eCTb. OHa
npocTa B MCnosb3oBaHun. Ee APl KOMNAKTHbIA U YACTbIA. Mbl XOTUM NPOA0/IXKaTb paboTaTb n
nporpammupoBaTb B 0S/2.

CoBMecTuMan

MnaHupyeTCcs caenaTb 0SFree COBMECTMMOM C OCHOBHOW YacTbio Tekyllero OS/2 APL. HO Mbl He
naaHNpyem nogaepXmnBaTb COBMECTUMOCTb C APl ons aparneepos. Opansepbl OS/2 Bce 6onbLue 1
Hosiblle yCcTapeBalT 1 He NOAAEPXKUBAOT MHOXECTBO HOBbIX YCTPONCTB, HO Mbl XOTUM UMETb
noanep>xky Hosoro obopynosaHusa. CornacHo ceoen naee, osFree moxeTt paboTaTb NoBepx
MHOXKeCTBa aaep, Takux Kak L4, Linux, Windows, etc. B pe3ynbTaTte, Mbl MOXXeM UCMONb30BaTb
noAcucTeMy ApanBepoB OT 3TOro aapa.

CosmecTuMoCTb € OS/2 APl N03BOJIUT HaM UMETb TO XKe CaMoe YMCToe U KoMnakTHoe APl 1
MCNOJIb30BaTh CYLLECTBYOLWME NPUIoXKeHU. Mbl MoKa He NnaHupyeM MosiHy NoaaepXKy Bcen 16-
6uTHOM YacTn 0S/2, Tak Kak CYLLECTBYET HE TaK Y>K M MHOr0 NPUIOXXEHUIN, KOTOPbIE ABASIOTCS YNCTO
16-6nTHbIMW. N5 60NbLWNHCTBA CMELLAHHbIX 16/32-6UT NpMNoXKEHNA Mbl NAAHUPYEM CcaenaTb
aBTOMaTMYECKYI0 3aMeHy “Ha neTy” nepexoaHuKoB (thunks) B 16 6MT Ha BbI30BbI YACTO 32-BUTHbIX
API. Kak pe3ynbTaT, Mbl N0JIy4MM YUCTO 32-BUTHbIE NPUNOXKEHUA (MOCSIE MHIOJIETHEN NPAKTUKM
MCMN0Nb30BaHUA “CcMeLlaHHbIX” 16/32 npunoxxeHun).

KoHBepTep MPUI0XKeHNU B YNCTO 32-6MTHbIE MOXKHO BCTPOUTb B 3arpy34nK MCMOHSAEMbIX (haios.
Takum obpa3om, B namsATy Bcerpa 6ynet 4ncto 32-buTHOe NpuioXKeHne, KOTOPoe Aa)Ke MOXHO
COXPaHWTb Ha AWNCK M MOTOM 3anyCKaTb U3 COXpaHeHHoW Konuu (Hanogobue Just-in-time-komnunsaunn
B Java).
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Mbl TaKXXe NaaHUpyeMm orpaHuyeHHyto nogaepxky DOS n Winl6 personalities (nctopuyecku, 0S/2
cnasunacb nogaepxxkon DOS/Windows npunoxeHuin). Ho, no xoay Aena, BO3MOXXHO CO3[aHNe u
apyrux personalities.

JlerkoBecHasn

0S/2 - ofHa n3 caMbIX erknx n KoMNakTHbIX 32-6uTHbIX OC. 0sFree Takxe fo/KHa ObIThb
NEerkoBeCHOM, HAaCKOJIbKO 3TO BO3MOXXHO. Mbl HE f0/KHbI TpeboBaTb rnMrabanTbl NAMATY Kak
MUHUMYM 0N KOM@OPTHOM paboThl. JonxHa ObiTb BO3MOXHOCTb HOPMasnbHO paboTaTh Ha
focTaTo4Ho cnabom obopynoBaHMM, HACKOIbKO BO3MOXHO. B 3TOM ciiyvae (Kak BOHYC), OHa Takxe
cMoxeT bbITb BocTpeboBaHHOM B 0bnacTn embedded npunoxxeHumin.

OTKpbITan

KoMnoHeHTbI 0sFree pacnpocTpaHsATCS Ha YCNOBUSAX OTKPLITLIX JIMLEH3WIA, Taknx kKak BSD nau
(L)GPL. Takxe, Mbl ByieM MbITaTbCH LOKYMEHTMPOBATL BCE MHTEP(ENCbl HACTO/IbKO, HACKOJIbKO
BO3MOXHO. Tak 4TO BO3MOXXHO Y/ly4LlaTb BCE 3TN KOMMOHEHTbI Kak 3TO YroHO M0Jib30BaTeI0.

O61bEeKTHO-OpMEeHTUPOBaHHas

osFree penaet NonbITKY YAyylWNTb An3anH paboyvero ctona 0OS/2 n apyrux 4acTen CUCTEMBI,
ncnonb3ys npuHuunel OOM. Mbl ncnonb3lyem 9 SOM Kak 6a30BYyt0 06BEKTHYIO MOAENDb, KaK
npenycMoTpeHo ansanHoMm IBM ons paboyero ctona OS/2 n gpyrux 4actenm cuctemol. Kpome T0ro,
Mbl BblgBuraem nageto CPl+, GPl+, PM+, T.e., nnaHupyem caenate OO 06epTku APl pa3finyHbIX YacTen
cucTeMbl (Ha ocHose 9@ SOM) (CPI Y, GPI ” n 9 PM, cooTBeTCTBEHHO). TakXe BO3MOXHa peann3auus
[0CTyna K 6onee HU3KOYPOBHEBBLIM YaCTSAM CMCTEMbI B Buae SOM 06beKkToB.

MomMmoLllb NpoeKTy

Ham npeacTonT MHOro caenathb, Tak YTO Mbl MPUBETCTBYEM N06YI0 NOMOLLb NPOEKTY. He ToNbKO
nomMoLLb B pa3paboTke 1 HanucaHMn KOAa, HO U HanncaHe LOKYMeHTauuu, Nnoaaep)xka seb-
CTpaHuy, nogaepxka amctpubytusa OC, n MHoroe gpyroe. Cm. [IopoXXHY0 KapTy NpoekTa Ans
bonee nogpobHOM MH(OPMaLUK O LLensxX 1 3afila4ax NPOeKTa, a TakXe OCHOBHbIX 3Tanax ero
pa3BuUTUS.

Mbl TakXe MLeM pa3paboTyMKOB, XKeNaloLWmx 0Ka3aTb NOMOLLb MPOeKTY. 115 HOBUYKOB, Y HaC eCTb
L,0BOJIbHO MHOIO MPOCTbIX 3a4ay. EC/n Bbl - ONbITHLIN pa3paboTyrk, TO y HaC eCTb MHOXXECTBO
CNIOXHBIX 32434, KOTOPbIE MOFYT PacKpbiTb Ball TanaHT. CM. CTpaHuUUy Aas pa3paboTynkos ANs
noapobHocTen o pa3paboTKe NPOEKTa, TaKXXe Bbl MOXKETE 03HAKOMUTBLCSA C JIMLLEH3NAMMN Ha
KOMMOHEHTbI osFree.

Haw IRC kaHan #osFree B ceTn EFnet n eCSnet.

1)

0S/2 kernel Control Program Interface
2)

Graphics Programming Interface
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