Co3paHue NPOAYKTOB Ha OCHOBE
FreeBSD

AHHOTAITUA

[IpoekT FreeBSD — 3TO BCeMHUpPHBINM, OCHOBAaHHBLIM Ha A0OpPOBOJIBIIAX W COBMECTHOM paboTe
IIPOEKT, paspabaThIBAIOIUN IIePeHOCHUMYI M BBICOKOKAUeCTBEHHYIO OIIepallMOHHYIO CHCTEMY.
IIpoexT FreeBSD pacripocTpaHseT UCXOAHBIN KO, CBOETO0 IIPOAYKTa II0f, IUOepaIbHOM JIUIleH3uel
C I1eJIBIO IIOOIIPeHUS UCII0Ib30BaHUA CBOEro Kozia. COTpyIHHUUYECTBO C IIpoeKToM FreeBSD moxxer
IIOMOYb OPraHU3allusM COKpPaTUTL BpeMsd BBIXOJa Ha PBIHOK, CHU3UTH WH)KEeHEepHBIe 3aTpaThl U
VIIYUYIIUTE KQUeCTBO CBOUX IIPOYKTOB.

B 3T0M cTaThe paccMaTpPUBAIOTCA BOIIPOCHI MCIIOJIL30BaHUA Koza FreeBSD B ycTpoiicTBax U
IIPOrpaMMHBIX IIPOAYKTaX. B Hel IoYepKUBAKTCI XapaKTepuUCTUKU FreeBSD, KOoTOphle [ies1aroT
eé OIMYHOM OCHOBOM /1 paspaboTKU IIPOAYKTOB. B 3ak/oyeHHe CTaTbU IIpe/ylaraloTCs
HECKOJILKO «JIYUIIHX IIPAKTUK» /I OpraHU3aI[UuH, COTPYAHUYAOIUX C IIpoeKTOM FreeBSD.
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1. BBegeHue

CoBpeMmeHHEbIT FreeBSD m3BecTeH KakK BBICOKOIIPOM3BOAUTENILHAS CepBepHas oOllepallloOHHAasg
cucteMa. OH pasBepHYT Ha MWIJIHMOHAX Beb-CepBepOB U XOCTOB, JOCTYIHBIX M3 WHTEpPHeTA, II0
BceMy Mupy. Kog FreeBSD Taxoke gBjseTCsI HEOTheMJIEMOM YaCThI0 MHOKeCTBa IIPOAYKTOB — OT
YCTPOMCTB, TAKUX KaK CeTeBble MapIIIPyTU3aTOPhI, MeXKCeTeBhble 9KPaHbl U CUCTEMbl XpaHeHUs
IAaHHBIX, [0 IIepCOHAJIBHBIX KOMIBIOTEpoB. YacTtu FreeBSD Taxkke HCIIOJIb30BaJINCh B
KOMMepYeCKOM KOpO60YHOM IIpOrpaMMHOM obecrieyeHHH (cM. FreeBSD kak Habop
CTPOUTEJILHBIX 6JIOKOB).

B 9TO0It cTaThe MBI paccMaTpUBaeM IIPoeKT FreeBSD kak pecypc Ay paspaboTKU IIPOrpaMMHOTO
obecrieueHHs1 — KaK Hab0Op CTPOUTEJILHBIX OJI0KOB U IIPOIIECCOB, KOTOPhIe MOYKHO HCII0JIb30BaTh
IJIS1 CO3/TaHUS IIPOAYKTOB.

Xora wucxomHbIl Kop FreeBSD pacrpocTpaHsieTca CBOOGOJHO, UYTOOBI B IIOJITHOM Mepe
BOCIIOJI30BAaThCAd  [IpeuMyIllecTBaMU  paboThl  IIpOeKTa, OpraHu3anusaM  Heo6X0[UMO
compyoHu4ams C HHAM. B IIOCIeAyHOINMX pasfesgaxX 3TOM CTaTbU MbI 06CyguM 3dQPeKTHBHBIE


https://www.FreeBSD.org/

CIIOCOOBI B3aI/IMOﬂ6f/’ICTBI/IH C IIPOEKTOM H IIOABOAHBIE KaMHHM, KOTOPEBIX C/IIEAYET n3beraThb IIpu
9TOM.

IIpenympesxgeHue AJsI YHTaTedss. ABTOP CYUMTaeT, UTO IIepedyUC/IeHHble B 3TOM CTaThbe
XapaKTepUCTUKHU IpoeKkTa FreeBSD ObIIM B OCHOBHOM BEpPHBI Ha MOMEHT HAIIMCaHUI CTaTbU
(2005 rom). OgHAKO UMTATEJIO CIeyeT YUUTHIBATh, YTO IIPAKTUKU U IIPOIIECCHI, UCII0Ib3yeMble
coo0IlleCcTBAMU OTKPBITOIO MCXOJHOTO KOJa, MOTYT MEHATHCI CO BpeMeHeM, II03TOMY
uHbopManlo B ITOM CTaTbe CJeAyeT paccMaTpUBaTh KaK OPHUEHTUPOBOYHYI, a He
HOPMAaTUBHYIO.

1.1. Tes1reBas ayauTopusa
9TOT OJOKYMEHT MOZKET OBLITH HHTepecCeH CJIeAYIOIIMHUM MU POKKUM I'PYIIIIaM JI}OAEI;'IZ

o [[pUHUMAIOIIe peIleHus] B IIPOJYKTOBBIX KOMIIAHMSX, HIIYyIHe CII0COObI IIOBBICUTH
KayeCTBO CBOET0 MPOAYKTA, COKPATHUTH BPeMsI BBIXO/Ia Ha PHIHOK U CHHU3UTH WH)KEHEpPHBIE
3aTpaThl B IOJITOCPOYHOMU ITePCIIEKTUBE.

* KOHCYJIbTAaHTHI 110 TEXHOJIOTHUAM, MUIIyIIHe IIepeloBble METO/bI HUCII0JAb30BaHUSA "OTKPBHITOTO
HCXOHOTIO0 Koja".

° BBHHTepeCOBaHHBIe B IIOHHMMaHHWH OTHHAMHKH IIPOEKTOB C OTKPBITHIM HCXOOHBIM KOJOM
npeancTaBUTEIN OTPaACIIH.

* Pa3pabOTYMKU IIPOrPAaMMHOTO OOeclieueHMs, >KeJIarolllie UCI0Ib30BaTh FreeBSD u uiyiue
CII0COGHI BHECTHU CBOM BKJIA/.

1.2. lles1x cTaThH

[IpouurTaB 3Ty CTAThIO, BBI IOJKHBI:

 [ToHuMaHHe Iiesied mpoekTa FreeBSD U ero opraHu3ariiOHHOM CTPYKTYPEL.
 JToHMMaHUe MOJieJI¥ pa3paboTKHU U IIPOIIeCCOB BHIITYCKA PEIU30B.

* [JToHuMaHue TOro, KaK TpaJAUIIMOHHBIe KOPIIOPaTHBHBIE IIPOIleCCHl  PaspaboTKHU
IIPOTPaMMHOTI0 06ecIieueHus OTIMYal0TCA OT UCII0/Ib3yeMBIX B IIpoeKTe FreeBSD.

* OCBe[JOMJIEHHOCTb O KaHajlaX CBS3HU, MCIIOJIb3yeMBIX IIPOEKTOM, M YPOBHE IIPO3PAvHOCTH,
KOTOPBIM BBl MOYKeTe 0’KUJATh.

* Oco3HaHUE ONTHMAJILHBIX CIIOCOO0B PAbOTHI C IIPOEKTOM — KaK JIy4dllle BCero CHU3UTh
UH)KeHepHbIe 3aTpaThl, yCKOPUTh BBIXO/J HAa PHIHOK, YIIPABJIATh YI3BUMOCTIMU 0€30I1aCHOCTH
U COXpaHUTH OYAYyIIyI0 COBMECTHMOCTH C BalllUM IIPOAYKTOM II0 Mepe PasBUTUSA IIPOEKTa
FreeBSD.

1.3. CTpyKTypa cTaThbu

OcTasibHast 4aCTh CTaThU CTPYKTYPUPOBAHA CJIeIYIOITUM 06pa3oM:

* FreeBSD kax Habop CTPOUTeJbHBIX OJIOKOB IIpefCcTaBJsdeT IpoeKT FreeBSD, umcciexmyeT ero
OPTaHU3alMOHHYIO0 CTPYKTYPY, KJII04YeBble TEXHOJIOIMH U IIPOIeCChl pa3spab0TKU pesIn30B.



* CoTpymauuecTBO ¢ FreeBSD omuchIBaeT CIIOCOOBI B3aUMOJEMCTBUS C HpoeKToM FreeBSD. B
HEM paccMaTpUBalOTCAd TUIIMYHBIE IIPO6JIeMbl, C KOTOPHIMHU CTaJIKUBAIOTCA KOMIIAHUU IIPU
paboTe ¢ 1OOPOBOJILHBIMU IIPOEKTaMU, TAKUMHU Kak FreeBSD.

* 3akJIIOUeHUe 3aBepliaerT.

2. FreeBSD Kak HaO0p CTPOUTEIHLHBIX
0JI0KOB

FreeBSD mpexcraBiseT c060M OTIMYHYI0 OCHOBY IS CO3/LaHUSA IPOAYKTOB:

* Ucxomubii kop FreeBSD pacmpocTpaHsercs mof JaubepaJbHOU JuIleH3Wed BSD, dyto
CIIOCOOCTBYeT €ro HCIIOJb30BaHHUI B KOMMepPYeCKHX IIpoAyKTax Ilouemy ciexyer
HCII0JIL30BATh JIMIIEH3UI0 B CcTHyIe BSD 11 Balllero OTKPBITOTO IIPOEKTa C MUHHUMAJIbLHBIMH
CJIO’KHOCTSIMH.

¢ [IpoekT FreeBSD o6JajjaeT IPEeBOCXOAHBIMU WH)KEHEPHBIMU IIpaKTHKaMH, KOTOpble MOKHO
HCII0JIb30BAaTh.

 [[poeKT o6ecrreyMBaeT MCKIIUYATEIHLHYI0 IIPO3PAYHOCTH CBOEH pabOThHI, IT03BOJISIS
OpTraHU3aITUsIM, UCIIOIb3YIOITHUM ero KoJl, 3¢ peKTUBHO IJIaHUPOBAThH OYAyIIEe.

* KyipTypa mpoekra FreeBSD, yHaciemoBaHHass 0T HMcciaefoBaTeIbCKOM TIPYIIIBL 110
nHpopMaTuKe KanmmudopHHUICKOro yHuBepcuTeTa B bepkiau /IBajnars et Berkeley Unix: or
coocrBenHocT  AT&T 10  CBOOOZHOIO  pacIpoCTpaHeHMs, CIIOCOOCTBYeT  CO3LAHUIO
BBICOKOKAUeCTBEHHBIX IIPOAYyKTOB. Hekoropele ¢yHKIMHU FreeBSD 3afaloT COBpeMeHHBIN
YPOBEHBb Pa3BUTHUS TeXHOJIOTHUH.

VMHHOBaIlUKU IIPOUCXOAAT B JPYyroM MecTe: OTKpbIToe IIO Kak OH3Hec-CTpaTeryus IIOAPO6HO
paccMaTpuBaeT OHM3HeC-IIPpUYMHBI MCIIOJb30BaHUA OTKphITOro IIO. /lma  opraHusanuu
IIPeUMYIIeCTBA MCIIOJIE30BaHUSA KOMIIOHEHTOB FreeBSD B CBOMX IIpOAYyKTaxX BKJIIOYAIOT
COKpallleHHe BpeMeHM BBIXO[la Ha PBIHOK, CHMDKeHHe 3aTpaT Ha paspab0TKy M yMeHbIIeHHe
PHUCKOB pa3paboTKH.

2.1. Coopka c FreeBSD

BOT HeCK0JIbKO CII0C060B, KaK OpraHu3aliiy UCI0Ib30Baau FreeBSD:
* B KauecTBe BBIIIECTOSAIET0 UCTOYHUKA JIJIS1 IIPOBEPEHHOT0 Ko/la OUOIMOTEK U YTUIUT.

bynyyn "HHCXOAAINMMMU" II0 OTHOIIEHHIO K IIPOEKTY, OpraHU3alllu MCIIOJIL3YIOT HOBLIE
$YHKIIUY, UCIIPABJIEHUS OIINO0K U TeCTUPOBaHUe, KOTOPBIE IT0JIy4aeT BBIIIECTOSIIINN KO/,

* Kak BcTpoeHHas OC (HampuMmep, ajiag OEM-mMapIIpyTH3aTOPOB M YCTPOMCTB C MeEKCETeBBIM
9KpaHOM). B 3TOM Mojesn opraHU3alliy UCIO0JIb3YIOT HAacTpoeHHoe Anpo FreeBSD u Ha6op
IPUKJIaSHBIX IIpOrpaMM BMeCTe C IIPOIIPHeTapHBIM YPOBHEM VIIpaBJIE€HHUS [ CBOEro
ycrporictBa. OEM-IIpOM3BOAWTENN II0JIy4alOT BBITOAY OT A00aBJeHUS IIOAepP>KKHM HOBOIO
obopymoBaHug IIpoeKTOM FreeBSD Ha ypoBHe BBIIIECTOAINErO0 KOJa, a TakKe OT
TeCTUPOBAHU, KOTOPOe IIPOXOLUT 6a3oBast CUCTeMA.



FreeBSD mocTaBJigeTcss C aBTOHOMHOM cpefod pa3paboTKH, KOTOpasi II03BOJISIET JIETKO
co3/1aBaTh I10I00HbIE KOHQUTYPAITUH.

* Kak coBMmectuMasa ¢ Unix cpepma [yid QYHKIIUM yIIpaBJIEHUSI BBICOKOIIPOU3BOAUTEIbHBIMU
YCTpPOMCTBAMHU XpaHeHUs JaHHBIX U CeTeBOro 000pyAoBaHUS, paboTarollasg Ha OTHeJIbHOM
IIPOIIECCOPHOM "JIe3BUU".

FreeBSD 1mpepmocTaBisieT HWHCTPYMEHTHI [JI9d CO3JaHUS BBIJeJeHHbIX 060pasoB OC wu
IIPUKJIALHBIX IIporpaMMm. Ero peasmsamusa API BSD Unix gBigeTcs 3pesiod U IIPOBepPeHHOU.
FreeBSD Taxke MOKeT 00eCIIeYUTh CTaOMJIBHYIO Cpefy KpocC-paspaboTKH IjId [SPYTUX
KOMIIOHEHTOB BBICOKOIIPOU3BOJUTEIEHBIX YCTPOMCTB.

* Kak cpefcTBO I IIOJIyYeHUs] IIHPOKOT0 TECTHPOBAHUA MU IIOAJEPIKKH OT MEKIYHapOLHOMI
KOMaH/Ibl pa3paboTUMKOB [IJI1 HEKPUTUYHOM "MHTeJUIeKTYaJIbHOM COOCTBEHHOCTH .

B 39TO¥M MOJesi opraHU3alii BHOCAT I10JIe3Hble HUHQPACTPYKTypHble QPeMBOPKU B IIPOEKT
FreeBSD (Hampumep, cMm. netgraph(3)). Illupokoe pacmpocTpaHeHHe KoOZa IIOMOraeT OBICTPO
BBIABJIATHL IIPO6JIEMBl IIPOU3BOAUTENLHOCTA M OIIMOKHW. YyacThe BBICOKOKJIACCHBIX
paspaboTUMKOB TaKKe IIPUBOJUT K I10JI€3HBIM pacCIlIUpPeHUsAM UHOPACTPYKTYPHI, OT KOTOPBIX
BBIMTPHIBaeT U CaMa OpraHus3aIrusa-BKIaJuUK.

* Kak cpema pa3paboTKH, IIO[ep KHABa0Iasd Kpocc-pa3paboTKy 1yid BcTpauBaeMbIX OC, TaKUX
kKak RTEMS u eCOS.

B OOIIMPHOM KOJUIEKIIMH IIOPTUPOBAHHBIX I[PUJIOKEHUM UM IIakeToB  FreeBSD,
HacuuThIBarolein 36000 ajileMeHTOB, JOCTYITHO MHOXKECTBO IIOJTHOLIEeHHBIX Cpell pa3spabOoTKH.

* B xauecTBe criocob6a mopamepkku Unix-mmogo6Horo API B mporpuetapHod OC, MOBBINIAA €€
IIPUBJIEKAaTEJIbHOCTD /I Pa3pab0TUUKOB IIPUJIOKEHUH.

B asTot yacTu gapa FreeBSD U mpHUKIIafAHBIX IIPOrpaMM "TIOPTUPOBAHBI" /I pab0THI BMecCTe C
OPyrMMH  3ajadyaMu B IpomnpHerapHod OC. Hainuume CcTaOM/JIBHOM H  XOPOIIO
POTECTUPOBAaHHOM peasm3anid Unix™ APl Mo>KeT COKpPAaTHUTh YCUJIHNSA, HEOOXOAUMBIe MIJIs
ImepeHOCa TIIONYJIAPHBIX MPWI0OKEeHUN Ha IpolpueTtapHyro OC. IlockoabKy FreeBSD
II0CTaBJIAETCS C KaYeCTBEHHOM JOKYMeHTaIldeH II0 CBOeHl BHYTPEeHHEM CTPYKType M HMeeT
3¢ PeKTUBHBIE IIPOLeCCHl YIIPaBJIEeHUd YI3BUMOCTIMH M BBIIIYCKa PEJIHU30B, 3aTpaThl Ha
IOJileprKaHte aKTyaJIbHOCTH OCTAlTCI HUSKUMU.

2.2. TeXHOJIOTUHA

B mipoekTte FreeBSD 1mogmep>KuBaeTcss O0JIbIIIOE KOJIUYECTBO TEXHOJIOTUU. HibKe IpuBefleH HUX
BBIOOD:

o TlosHAsI CUCTEMa, CITOCOOHAsI CAMOCTOSITETLHO OCYIIECTBJIATH KPOCC-XOCTHHT JIJISI MHOKeCTBa
apXUTEKTYP:

* MozyJIbHOe CHMMeTPHUYHOe MHOTOIIPOLIECCOPHOE PO C 3arpy>KaeMbIMH MOJYJISIMU U THOKOM,
YA,00HOM CHUCTeMOM HaCTPOUKHU.

 Ilopmeprkka aMyJIAUMM OHMHApHBIX ¢aiaoB Linux™ u SVR4 ¢ IIOYTH HAaTUBHOMU CKOPOCTBIO.
[Togmep>kka OMHAPHBIX CeTeBRIX ApariBepoB Windows™ (NDIS).
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» BUGIUOTEKHU [JI1 MHO’KeCTBa 3ajlay IIPOrpaMMUPOBAHUSL apXUBaTOPHI, Mopjepkka FTP u
HTTP, nojiep>kKa IIOTOKOB, a TaKyKe IIOJTHOI[eHHAs cpefia IPOrpaMMUpPOBaHUs, aHaJIOTUYHAs
POSIX™.

* BesonacHocTh: [IpUHyAUTEIbLHOE yIIpaBjeHHUe nocTynoM (mac(9)), kiuetku (jail(2)), ACL u
Iofiep>kKKa KpUInrorpapuuecKUx YCTPOMCTB B sIIpe.

* CeTeBble  BO3MOJKHOCTH: paboTa €  MeyKCeTeBBIM  3JKpaHOM, yIpaBieHue QoS
BBICOKOIIpon3BoauTebHbIe TCP/IP ceTH ¢ mogep>KKOM MHOKeCTBa paclIvpeHUN.

BcrpoenHas B FreeBSD cucrema Netgraph (netgraph(4)) 1mosBoJsieT THOKO COeLUHATE MOZYJIU
CeTeBOTO A/ipa MeXX/y COO0M.

» [logmep>KKa TeXHOJIOTUM XpaHeHUs1 [ngaHHBIX: Fibre Channel, SCSI, mporpaMMHBIA U
armmrapaTHbIN RAID, ATA u SATA.

FreeBSD miopiep>kuBaeT MHOKeCTBO $aiIOBBIX CUCTEM, a ero pogHasd gairoBasd cucreMa UFS2
IoJlep>KUBaeT MATKUe 00HOBJIEHUS, CHUMKHU U 0YeHb O0JIbIlINe pasMepsl GalIoBbIX CUCTEM
(16TB Ha ¢amioByro cucreMy) Soft Updates: A Technique for Eliminating Most Synchronous
Writes in the Fast Filesystem.

BctpoeHHasa B sanpo FreeBSD cucrtema GEOM (geom(4)) 1mosBosigeT TMOKO KOMOUHUPOBATh
MO/IyJIU XpaHEeHU TaHHbIX.

* bosee 36000 TOPTUPOBAHHBIX NPWUIOKEHUHM, KaK KOMMeEPUeCKHUX, TaK U C OTKPBITHIM
HCXOLHBIM KOJIOM, YIIPaB/IAEMBIX yepes KOJIEKIIHIO ITIopToB FreeBSD.

2.3. OpraHusanuOHHAasA CTPYKTypa

OpraHusanimoHHas CTpyKTypa FreeBSD He gBJIgeTCsI HepapXUYeCKOH.

CyIllecTByeT ABa OCHOBHBIX THIIA Y4acTHUKOB FreeBSD: o0bIuHBIe IT0JIb30BaTesnn FreeBSD u
paspaboTUMKHU C IIpaBOM 3aIlUCH (M3BeCTHBIE B )KaproHe KaK KOMMUMMepsl) B UCXOLHYI0 6asy.

B 11epBOM IpyIiie y4acTBYIOT THICAYU pa3pab0TUMKOB; II0[aBJIArOIlee OOJIBIIMHCTBO BKJIA/L0B B
FreeBSD 1mocTyraeT OT y4aCTHHUKOB 3TOHM IpymIel. [IpaBa Ha KOMMHUT (ZOCTYII Ha 3alllChb) B
PEeI03UTOPHUH IIPeOCTABIAITCI TeM, KTO Pery/IsIpHO BHOCUT BKJIaJ B IIPOeKT. IIpaBa Ha KOMMUT
CBg3aHBl C [IOIIOJIHUTEJIbHBIMHU OO0g3aHHOCTSMH, M HOBBIM KOMMMTITEpaM Ha3Ha4dalTCsa
HaCTaBHUKH, YTOOBI IIOMOYb UM OCBOUTHCS.
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contributions

PucyHox 1. Opearusayus FreeBSD

PaspeliieHre KOHQJIUKTOB OCYIleCTBJIsIeTCd «OCHOBHOM KOMaHI0M» U3 [eBITU UeJIOBeK, KOTopas
U30bHpaeTcs U3 rpynnsl KOMMUTTEPOB.

B FreeBSD HeT "KOpPIIOPAaTHUBHBIX' KOMMHUTTEPOB. OTIeJbHbIe KOMMHTTEPHI 00d3aHbl HECTH
OTBETCTBEHHOCTb 33 H3MEHEHMd, KOTOphle OHM BHOCAT B KOJA. B PykoBOoACTBe KOMMUTTEpa
FreeBSD PyKOBO/ICTBO KOMMHUTTePa OIIMCAHBI IIpaBUjIa U 0093aHHOCTH KOMMUTTEPOB.

Mogesb nnpoekTa FreeBSD mmospo6HO paccMaTpuBaeTcd B Mojess ripoekTa /1151 FreeBSD.

2.4. IIponeccol pa3padoTku peu3oB FreeBSD

[Iporecchl pa3paboTKU pesn30B FreeBSD urparT Ba’KHYH pOJIb B 00eClieYeHUU BBICOKOIO
KauecTBa BBIIIYCKaeMbIX BepcUU. B 060l MOMEHT BpeMeHU [00poBOJIbIIEI FreeBSD
MIO/IIePKUBaIOT HeCKOJIBKO JIMHUM Ko/ia (BeTBuU pesn3oB FreeBSD):

* HoBhle QYHKIIMM U KPUTHUYECKH BaXKHBIM KOJ IIONAJAlT B BeTKY paspabOoTKH, Takke
U3BeCTHYI0 KakK BeTKa -CURRENT.

* BeTBU -STABLE Tipe[iCTaBJISIIOT COO0M JIMHUU KO/ia, OTBeTBJIeHHbIe 0T HEAD uepes peryJsipHble
IIPpOMeKyTKH BpeMeHU. B BeTKy -STABLE pmorryckaeTcss TOJIBKO IIPOBEPeHHBIN KojA. HoBble
GYHKIIUU 06aBJIAIOTCA TOJIBKO I10CIe UX TeCTUPOBAaHUA U cTabuiansanyu B BeTke -CURRENT.

* BeTBu -RELEASE mojjiep>KUBaroTcs KoMaHIoM 6e3omacHocTH FreeBSD. Ha BeTBU -RELEASE
IOITYCKAITCI TOJIBKO HUCIIPABJIEHUS OIHOO0K /IJI1 KPpUTUUYECKUX IIPO6IIeM.

-CURRENT

4.0

4.1 5.3 6.0

4-5TABLE 5-5TABLE B-STABLE
4.11 54

PucyHok 2. Bemgu 8vinyckos FreeBSD

CTpOKH KoJa IOJJep>KUBAKTCSA [0 TeX II0p, II0Ka eCTh MHTepec CO CTOPOHHBI II0JIb30BaTeser U
pa3paboTUYHKOB.
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ApXUTEKTYypbl MAaIllMH pasfejeHbl Ha «ypPOBHH»: apPXHUTEKTYpPhl VposHsa 1 IIOJTHOCTHIO
IIOJ/lep>KUBAIOTCI KOMaHZaMH pa3pabOTKH BBIIIYCKOB KM 0e30IIaCHOCTH IIPOeKTa, apXHUTeKTYpPhI
YposHa 2 TOfmep;KUBAIOTCA II0 Mepe BO3MOYKHOCTEM, a IKCIepHMEHTaJIbHble apXUTEeKTYPHI
COCTaBJIAIOT YposeHb 3. CIIHMCOK IIOJJEPKUBAEMBIX aPXUTEKTYDP SIBJSETCI YacThbH KOJUIEKIIUH
IoKyMeHTaru FreeBSD.

KoMmaH/ia paspab0oTKH pesIM30B IIyOJIHUKYeT J0P0KHYI0 KapTy OyAyIUX BITyCKOB FreeBSD Ha Be6-
camTe IIpoeKTa. YKasaHHEIe B JOPOKHOM KapTe JaThl He SIBJIAI0TCA KpalHUMM CpoKaMu; FreeBSD
BBIITYCKAaETCs, KOIZLa ero KO B JOKYMeHTaI[Usg TOTOBEL

[Iporieccrl paspaboTku pesn3oB FreeBSD omrcaHbl B MHyKeHepus pesin3oB FreeBSD.

3. CorpyaauuecTBo Cc FreeBSD

IIpoeKTHI C OTKPBITHIM MCXOTHBLIM KOZOM, TaKHe KakK FreeBSD, mpezjararoT TOTOBBIM KOJ 0UeHb
BBICOKOI'0O KayecTBa.

X0oTs [OCTYIl K KayeCTBEHHOMY HCXOJHOMY KOy MOKET CHM3UTBL 3aTpaThl Ha HadaJIbHYIO
paspaboTKy, B JOJTOCPOYHOM IIepClleKTUBe 3aTpaThl Ha yIIpaBJieHHe U3MeHEeHUsIMU CTaHOBATCI
npeobsafaroliuMU. IIo Mepe TOro KakK BBIUMCAMTEJIbHBIE Cpefbl MEHSAITCI C ToflaMU U
00Hapy>KUBAKTCI HOBBIE YSI3BUMOCTH 6e30I1aCHOCTH, Balll IIPOAYKT TakykKe JOJDKeH MeHSTHCSI U
aJalITUpoBaThCsd. MCIo/Ib30BaHMe OTKPBITOTO MCXOJHOIO KOZa JIydllle pacCMaTpuUBaTh He Kak
pasoBoe MepOIIpHATHe, a KaK HenpepuleHblil npoyecc. JIydiire IIPOeKTHl g COTPYyIHUYEeCTBa —
3TO Te, KOTOPBIe AKMUBHbL; T.e. UMeIOT aKTUBHOE COO0O0II[eCTBO, UeTKHeE I[eJIH U IIPO3PaYHbIi CTU/Ib
paboTHhL.

* FreeBSD mMeeT aKTHBHOE COOOII[eCTBO pa3paboTYMKOB. Ha MOMEHT HamUCaHUS 3TOTO
NOKyMeHTa B MUpPe HAaCUMUTHIBAIOTCS ThHICIUYN YUaCTHUKOB CO BCeX 0O0UTaeMbIX KOHTUHEHTOB, a
Taxke 6ostee 300 yesioBeK C IIPaBOM 3aIIHMCH B UCXOAHbBIE PEIIO3SUTOPUHU IIPOEKTaA.

* Ilesu rpoekTa FreeBSD omnucaHsbl B YuacTue B IIpoekTe FreeBSD:

o PagpaboTaTb BBICOKOKAYECTBEHHYI0 OIEPAllMOHHYH CHUCTeMYy [JIs1  IIOITYJISIPHOTO
KOMITBIOTEPHOT0 000pYZ0BaHHUS U,

o CpesaTh Hallly paboTy JOCTYITHOM A1 BCeX IO/, IMbepalbHOM JIUIleH3HUeN.

» FreeBSD mpupepkuBaeTcs OTKPLITOM M IIpo3payHOM pabodeit KyabTyphl. IlouTH Bce
06CYy)X/IeHUSI B IIpOeKTe IIPOHCXOJAT II0 3JIEKTPOHHOM I0YTe Ha IIYOJIMYHBIX CIIHCKax
PacCBIIKM, KOTOpBle TaKKe AapXUBHUPYIOTCA I IIOTOMKOB. IIOJIMTHMKH  IIPOEKTa
NOKYMEHTHPOBAHBl U IIO/JIEP>KUBAIOTCSI B CHCTeMe KOHTPOJII Bepcuil. VuacTue B IIpOEKTe
OTKPBITO [IJIs1 BCEX.

3.1. IloHnMaHue KyjabTypsl FreeBSD

YTo66I 93¢ GeKTUBHO paboTaTh ¢ MpoeKToM FreeBSD, He06X0AUMO IIOHUMATD €T0 KYJIbTYpY.

rZ[O6p0BO.7'I]':>"IeCKI/Ie IIPOEKTEI pa60Ta10T II0 APYTHM IIpaBWJIaM, 4Ye€M KOMMeEpPUYECKHE KOMIIaHUH.
Yacras oIImbKa, KOTOPYI COBEPHIAIOT KOMITAHWH, BXOOd B MHUP OTKPBITOIrO MCXOJHOTO KOJa, —
HeJOoOIIeHKa 3THUX pasnnr{m?l.


https://docs.freebsd.org/ru/articles/committers-guide/#archs
https://www.FreeBSD.org/releng/
https://lists.freebsd.org/
https://lists.freebsd.org/
https://www.FreeBSD.org/internal/policies/

MoTuBanusa. BoJbIIMHCTBO BKJIaZO0B B FreeBSD [mesaerTcs 106pOBOJIBHO, 0€3 IeHEKHOTO
BO3HarpaxaeHusa. PakTopsl, MOTUBUPYIOIIIHE JI/Iel, CJIOKHBI ¥ BAPBUPYIOTCA OT aJIbTPyHU3Ma 0
HHTepeca K pelIeHHuI0 3ajay, KoTopble FreeBSD IIbITaeTca pemInuTb. B TaKUX YCIOBUIX
«3JIeTaHTHOCTH HUKOTIIa He ObIBaeT OMITMOHaAbHOM» Tutorial on Good Lisp Programming Style.

JdoarocpouHas mnepcrnexkruBa. FreeBSD BeféT cBOXO HCTOPUIO IIOYUTH [ABAAIATH JIeT Hasal, K
paboTe HMcciemoBaTeabCKOM TpyImnbl 10 mHPopMaTuke (Computer Science Research Group) B
VauBepcurere Kamudopuuw, Bepkim.! HekoTopsle U3 OpUTHHAIBHBIX paspa6oTuukoB CSRG 0
CHX IIOP CBSI3aHEI C IIPOEKTOM.

[IpoeKT IIeHUT JOJITOCPOYHBIe MepCIIeKTUBBl Hayunch IIporpaMMUpOBaTh 3a [IeCATh JeT. YacTo
BCTpeuarlIasiacsa B mpoekrte abopeBuatypa — DTRT, uto o3HauaeT «Do The Right Thing» (cmesmait
IIPaBUJIbHO).

ITpomecchl pa3paboTKH. KOMIIbIOTepHBIE IIPOTPAaMMBI — 3TO MHCTPYMEHTHI /I OOIIeHUs: Ha
OJHOM YpOBHE IPOTrpaMMUCTHI Ilepelal0T CBOM HaMepeHUs, HCII0Jb3ysl TOYHYI0 HOTAIIHIO,
HHCTPYMEHTY (KOMIIHJISITOPY), KOTOPBIM IIpeobpas3yeT UX MHCTPYKIIMU B HCIIOJHSIeMBIH Kof. Ha
OPyrOM YpOBHE Ta >Ke HOTaIlus UCIO0JIb3YyeTCs /g Iepefladyld HaMepeHUH MeXAy IBYyMs
IIPOrpaMMHUCTaMH.

dopMasbHBIe ClIeNUQUKALIAN U IIPOEKTHLIEe JOKYMEHTHI PEeIKO MCII0JIb3YIOTCSA B IIpOeKTe. BMecTo
HUX IIPUMEHSIOTCSI IIOHATHBIA M XOPOIIO HAIMCAHHBIM KO, a TakK’Ke XOPOIIO COCTaBJIEHHBIE
JKypHasibl u3MeHeHUN ([IpumMep 3amnwcu B OKypHasle u3MeHeHuU). Paspaborka FreeBSD
IIPOMCXOJUT II0 IIPHUHIIUIIY «TPybOro KOHCeHCyca M paboTarlnero Koja» ApPXUTeKTYpHBIE
npuHITUIIEI MHTepHeTa.

r151864 | bde | 2005-10-29 09:34:50 -0700 (Sat, 29 Oct 2005) | 13 lines
Changed paths:
M /head/1lib/msun/src/e_rem_pio2f.c

Use double precision to simplify and optimize arg reduction for small
and medium size args too: instead of conditionally subtracting a float
17424, 17417424 or 17+17+17+24 bit approximation to pi/2, always
subtract a double 33453 bit one. The float version is now closer to
the double version than to old versions of itself -- it uses the same
33+53 bit approximation as the simplest cases in the double version,
and where the float version had to switch to the slow general case at
|x| == 2A7*pi/2, it now switches at |x| == 2AM9*pi/2 the same as the
double version.

This speeds up arg reduction by a factor of 2 for |x| between 3*pi/4 and
2A7*pi/4, and by a factor of 7 for |x| between 2A7*pi/4 and 2AM19*pi/4.

IIpumep 3anucu 8 HcypHaie usmMeHeHUll

OO1eHre MeXXIy IIporpaMMUCTaMU yJiIydlllaeTcs 6s1arogapsi UCII0Jb30BaHUI0 O0Iero craHgapra
KogupoBaHu4 style(9).

Kanasbl cBsa3u. YyacTHUKU IIpoekTa FreeBSD >XMBYT B pasHBIX YIrOJKaX MHpa. JIEKTPOHHAad
roura (1 B MeHbIlleH cTenneHU IRC) — 3TO IIpeAIIouTUTeIbHbIe CII0COObI 00IIEHUS B IIPOEKTE.


https://man.freebsd.org/cgi/man.cgi?query=style&sektion=9&format=html

3.2. Jlyunive MPaKTHKH JAJI1 COTPYAHHUYIECTBA C
npoexrom FreeBSD

Terepb paccCMOTPUM HeCKOJIBKO JIYUYIIUX IPAKTHUK I Haubosee 3¢pPeKTUBHOTO UCII0JIb30BaHUS
FreeBSD B pa3paboTKe IIPOIYKTOB.

ILnaHUpYy¥iTe Ha KOJITOCPOYHYIO IEPCHEKTUBY

HacTpoiiTe 1poiieccsl, KOTOpPbIe IIOMOTaloT OTCIeKUBATh pa3paboTky FreeBSD. Hammpumep:

OTciexuBaHHe HCXOTHOro Koga FreeBSD. IIpoekT yIipolriaeT sepKaJMpoBaHHe cBoero SVN-
PEeIosuTOPHs C IIOMOIIBI0 svnsync. Hajauuue IMOJTHOM MCTOPHU MCXOZHOTO KOJa II0JIe3HO IIPHU
OTJIa/IKe CJI0KHBIX IIpo6JeM UM [aéT IjeHHOe IIOHMMaHWe HaMepeHUH OpUIHMHAJIbHBIX
paspaboTuuKoB. HCIIONIb3yHTe CHCTeMy KOHTPOJIA BEpPCHM, KOTOpasd II03BOJIAeT JIeTKO
00beJUHATL U3MEHEeHUsI MeXKIy OCHOBHOM KOZOBOM 6a3oit FreeBSD M BallMM BHYTPEHHUM
KOZ[OM.

AHHOTHUPOBAHHBIN JIMCTUHT UCXOJHOIO KOa II0Ka3bIBaeT YacTh AaHHOTUPOBAHHOIO JIMCTUHIA
¢aityia, Ha KOTOPBIY CChLIIAETCS YKYpHal USMeHeHUH B [IpumMep 3alncy B )KypHaJle U3MeHeHU .
[TpoucxoKaeHMe KakKA0M CTPOKU MCXOSHOTO KO/ia YETKO BUAHO. AHHOTUPOBAHHbBIE JIUCTUHTIH,
II0KasbIBallIlie UCTOPUI0 Kakaoro ¢aiiysa, BXOAAIero B cocTaB FreeBSD, ocTyIiHBEI B
HHTEpHeTe.

#REV #WHO H#DATE BTEXT
176410 bde 2008-02-19 07:42:46 -0800 (Tue, 19 Feb 2008) #include
<sys/cdefs.h>
176410 bde 2008-02-19 07:42:46 -0800 (Tue, 19 Feb 2008)
__FBSDID("$FreeBSD$");

2116 jkh 1994-08-19 02:40:01 -0700 (Fri, 19 Aug 1994)

2116 jkh 1994-08-19 02:40:01 -0700 (Fri, 19 Aug 1994) /*

__ieee754_rem_pio2f(x,y)
8870 rgrimes 1995-05-29 22:51:47 -0700 (Mon, 29 May 1995) *

176552 bde 2008-02-25 05:33:20 -0800 (Mon, 25 Feb 2008) * return the
remainder of x rem pi/2 in *y
176552 bde 2008-02-25 05:33:20 -0800 (Mon, 25 Feb 2008) * use double
precision for everything except passing x
152535 bde 2005-11-16 18:20:04 -0800 (Wed, 16 Nov 2005) * use
__kernel_rem_pio2() for large x

2116 jkh 1994-08-19 02:40:01 -0700 (Fri, 19 Aug 1994) */

2116 jkh 1994-08-19 02:40:01 -0700 (Fri, 19 Aug 1994)
176465 bde 2008-02-22 07:55:14 -0800 (Fri, 22 Feb 2008) #include <float.h>
176465 bde 2008-02-22 07:55:14 -0800 (Fri, 22 Feb 2008)

2116 jkh 1994-08-19 02:40:01 -0700 (Fri, 19 Aug 1994) #include "math.h"

AHHOMUPOBAHHWBLIL AUCMUH2 UCXOOHO20 KOOA, C2eHepUPOBAHHMDLIL C UCNO.1b308aHUeM svn blame

Hcmosb3yiiTe NpUBpaTHUKa. Ha3HaubTe npuepamHuka IJjsi OTCIEKUBAHUS pa3paboTKH
FreeBSD, 4T0GHI C/IeUTH 32 U3MEHEHUSIMHU, KOTOPbIe MOTYT IIOTeHITHAILHO IIOBJIUATh Ha Ballll
MIPOJTYKTHI.


https://docs.freebsd.org/ru/articles/committers-guide/#svn-advanced-use-setting-up-svnsync
https://svnweb.freebsd.org/
https://svnweb.freebsd.org/

Coo6mraiiTe 00 omMOKax B BBIIIECTOSIINM NPOeKT. ECJiM Bbl 3aMeTH/IM OIIUOKY B KOZe
FreeBSD, KOTOpBIM HCIIOJIb3yeTe, 3allOJIHUTe OT4YET 00 oImbKe. IJTOT IIar IIOMOraeT
rapaHTHpPOBaTh, YTO BaM He IIPUAETCS HCIPaBJLATh OIIHOKY B CJAEQYIOIIHM pa3, KOIfa BbI
oJTyuuTe 0OHOBJIEHHE KOJ[a U3 BHIIIECTOSIIEr0 IIPOeKTa.

Hcnosn3yiiTe npeuMyniecTBa pa3padboTku peu3oB FreeBSD

Hcriosnb3yiiTe XKoJ H3 BeTBHU pas3paboTku -STABLE FreeBSD. 3TH BeTBH paspaboTKu
opUITHATBLHO IO/IepP>KUBAOTCI UHXeHEePHOM KOMaH/IOM BBHIITYCKa U KOMaH0M 6€30I1aCHOCTHU
FreeBSD u cofepsKaT IpOBEePeHHBIN KOS,

ITo>xepTBYyiiTE KOJ JJI CHIDKEHUSA 3aTpaT

OcHOBHas YacTh 3aTpaT, CBSI3aHHBIX C pa3paboTKOM IIPOAYKTOB, IIPUXOIUTCS HA UX IO/IEPIKKY.
[Io>KepTBOBAaB HEKPUTHUYHBINA KO/ ITPOEKTY, BBl IIOJydaeTe BHITOAy B BHE Tropasjo Gosee
ITUPOKOTO PAaCIPOCTPaHEHUsI Balllero Kofa, 4eM 3TO GhLIO 6bI BO3MOXKHO HHade. B cBOIO
ouepeqb, 3TO TPHUBOIUT K BBISBJIEHUIO OOJIBIIET0 KOJIHUUYECTBA OIIHO0K U YSI3BUMOCTEH
6e30IaCHOCTH, a TaK>Ke K 00Hapy>KeHUI0 U UCIIPaBJIeHHUI0 aHOMaJ/IMU IIPOHU3BOAUTETHLHOCTH.

IToxyyaiiTe 3¢ peKTUBHYIO HOALEPIKKY

JJ1  MPOAYKTOB C JKECTKUMHM CPOKaMH pPEKOMEHAyeTCs HaHATh HWIH 3aK/JII4YUTh
KOHCYJIbTAaITMOHHOE COIVIallleHHe C PaspabOoTYUMKOM HW/IW KOMIIaHMeEM, HMMEIOIIMMHU OIIBIT
paboTel ¢ FreeBSD. Crimicok paccblIKUA FreeBSD, IOCBAIEHHBINM HaliMy Ha paboTy SBJISeTCA
II0JIE3HBIM KaHaJIOM CBSI3HM I IIOMCKa CIlelfhaJHuCcToB. IIpoekT FreeBSD mopamepsKuBaeT
rajieper0 KOHCYJIbTaHTOB U KOHCAJITUHIOBBLIX KOMIIaHUY, 3aHUMAKIUXca paboToit ¢ FreeBSD.
I'pymma  ceprudukanyuu  BSD IpepjiaraeT CcepTHOHUKAIMI0 A  BCeX OCHOBHBIX OC,
IIPOU3BOSHEIX 0T BSD.

11 MeHee KPUTHUYHEBIX 3aJda4d BBI MOJKeETe O6paTI/ITbCH 3a IIOMOIIOBI B CIIMCKHKM PaCCBIJIKH
IIPOEKTa. ITosresHoOE PYKOBOACTBO O TOM, KaK IIPaBHJILEHO 3a/laBaThb BOIIPOCEHI, IIPUBEEHO B Kaxk
IIPaBUJIBHO 3a/laBdTh BOIIPOCHI.

PacnpocTrpanute nHGOpMAILUIO 0 BalleM y4acTHUH

Brl He 06g3aHBI aQUIIIUPOBATL CBOE MCIIOJIbL30BaHUe FreeBSD, HO 3TO IIOMOYKeT KakK BallleMy
JleJ1y, TaK K IIPOEKTY.

[TosBoJisiga coobiiecTBy FreeBSD y3HaTh, 4YTO Ballla KOMIIaHHS HCIOJIb3yeT FreeBSD, BEI
IIOBBIIIIAETe IIaHCHI IIPUBJIeYb BHICOKOKBAJIUPUITMPOBAHHBIX CIIEIIMATINCTOB. BOJIBIIION CIIMCOK
noanepKKH FreeBSD Takoke o3HauaeT 00Jiblllee BHUMaHUe Cpequ paspaboTUUKOB. ITO, B CBOXO
oyepe[ b, CO3aéT 60s1ee yCTOMYUBYIO OCHOBY /I Balllero OyAyILero.

IMoaaep>xute pa3padoTyukoB FreeBSD
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VHorma caMbIM IIPSAMOM CIIOCOO IIOJIYYUTH HYKHYI0 QYHKIIMOHaJIbHOCTHL B FreeBSD — arto
Iojfep>kaTh paspaboTyrKa, KOTOPBIM y)Ke 3aHMMaeTCs CBsI3aHHOM IIpobJsieMoM. IloMollb
MOXKeT BapbHUpPOBAaTbCA OT II0KEPTBOBAaHUA O000pPYJOBaHUA [0 IpAMOM GHUHAHCOBOM
IIOAJEeP’KKH. B HEKOTOPBIX CTpaHax II0KEePTBOBaHUSA IIPOeKTy FreeBSD HMMeIOT HaJIOIOBEIE
JIBTOTEL. Y IIPOEKTa €eCThb CIIeIHa/JbHBINA IIPe[CTaBUTe/bL II0 II0KePTBOBAHUAM, KOTOPBIA
IoMoraeT JgoHopaM. Tarxoke IIpOEKT IIOAJep)KWBaeT BeO-CTpaHUIly, Ife paspaboTYUKHU
YKas3bIBalOT CBOU IIOTPEeOHOCTH.

B CcOOTBETCTBUU C IIOJIUTUKOU IIpoeKTa FreeBSD, 0 BceX I10JIydeHHBIX BKJIA/IaX B 000 popMme


https://www.FreeBSD.org/support/bugreports/
https://lists.FreeBSD.org/subscription/freebsd-jobs
https://www.FreeBSD.org/commercial/consult_bycat/
http://www.bsdcertification.org/
https://lists.freebsd.org/
https://lists.freebsd.org/
https://www.FreeBSD.org/donations/
https://www.FreeBSD.org/donations/wantlist/

Ha ero Be6-caiiTe JeJ1aeTcs 3aITHCh ¢ 6J1ar0/IapHOCThIO.

4. 3aK/JII0UeHUue

[fesim 1mpoexTa FreeBSD — cosmaHue U OecltlaTHOe pacIpocTpaHeHHe MCXOAHOr0 Koza
BBICOKOKAQUeCTBEeHHOM OIlepalfiOHHOMN chcTeMbl. COTpyZHHYAasd C IpoeKToM FreeBSD, BBl Mo)KeTe
COKpaTUTh 3aTpaTbl Ha pas3pab0TKy U YCKOPUTH BBIBOJ IIPOAYKTAa Ha PBIHOK B PasIMYHBIX
CIleHapUsAX paspaboTKU.

MBI pacCMOTpeJIM XapaKTepPUCTHUKU IIpoeKTa FreeBSD, KOTOphIe [jesIal0T ero OTJIMYHBIM BEIOOPOM
IJIs1 BKJIFOYEHUs B IIPOIYKTOBYIO CTpaTerui0 OpraHu3aliuy. 3aTeM Mbl U3yUHJIM IIpeo6JIafarolyo
KyJbTYypy TIIpOEKTa M paccMoTpend 3PPeKTUBHBIe CIIOCOOBI B3aUMOJEMUCTBHUI C €ro
paspaboTunMKaMH. B 3aBepllleHHe CTaTbHU OBLI IIPUBEAEH CIIMCOK JIYUIIHUX IIPaKTHUK, KOTOPBIE
MOIYT IIOMOYb OPTaHU3AIUAM B COTPYAHUYECTBE C IIPOEKTOM.
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Project.

[1] McxopHbIi pertosuTopuii FreeBSD cofiepsKUT UCTOPHIO IIPOEKTa C MOMEHTA ero CO3aHud, a TakoKe JocTyIHbl CD-ROM c 6oJtee
paHHUM KozioM 0T CSRG.
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