IloaroroBka pesiu3oB FreeBSD

AHHOTAITUA

ITOT AOKYMEHT yCTapes U He TOYHO OIIMCBIBAET TeKYILHe IIPOIeAypPhl BBIIIYCKa

e penu3oB koMaHAbI FreeBSD Release Engineering. OH coXpaHeH B MCTOPHUYECKUX
messix. Tekyliue TIIPOIeAypPbl, HCIIOJIb3yeMble KoMaHmoul FreeBSD Release
Engineering, nocTymHbI B cTaThe FreeBSD Release Engineering.

B 3TOM [OKyMeHTe OIIMChIBaeTCs IIO[IXOJl, UCIIOJIb3yeMbIM KOMaH[0M pa3pabOoTKU pen30B
FreeBSD 111 co3iaHus peif30B OIlepalfuoOHHOM crucTeMbl FreeBSD IIpoM3BOACTBEHHOTO KaueCcTBa.
[Togpo6HO WM3JslaraeTcs MeTOMOJIOTHSA, IIpUMeHseMas i1 OQUIMAIbHBIX BBIIIYCKOB FreeBSD, a
TaxKKe OIIMCHIBAKOTCI WHCTPYMEHTHI, IOOCTYIIHBIE TeM, KTO 3aHHTEpPecOBAH B CO3LaHUU
COOCTBeHHBIX pesn30B FreeBSD [1a KOPIIOPaTHUBHOIO BHEApPEHUs WJIM HCIIOJIb30BaHUS B
KOMMeEPUYeCKOH [[esiTeJIbHOCTH.
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1. BBegeHHue

Paspaborka FreeBSD — 3T0O o4eHb OTKPBITHIM Iiporiecc. FreeBSD co3maeTrcs Gsiaromaps BKJIALy
TBHICAY JIIOZler 10 BceMy MUpY. IIpoekT FreeBSD mpepocrasisieT poctyn K Subversion M nna
IIUPOKOM IIyOJIMKH, UTOOBI Apyrve MOIJIM IIPOCMAaTpPHUBaTh COOOINEHUs >KypHaJsa, pasiInyusg
(matym) MeXIy BeTKaMU paspabOoTKU U Apyryue YyaydllleHUs IIPOU3BOJUTEIbHOCTH, KOTOpPHIE
IIpeoCTaBJIsIeT CHCTeMa yIIpaBJIeHUA HUCXOJHBIM KOZOM. ITO 3HAUUTEJHLHO IIOMOIJIO IIPUBJIEYD
6oJIbllle TaJaHTIUBBLIX paspaboTyukoB B FreeBSD. OgHaKo, S Aymaro, BCe COIVIACATCS, YTO Xaoc
OBICTPO BOLIAPHUJICA OBI, eCJIM OBI IIPaBO 3aIIMCU B OCHOBHOU PEIIO3UTOPUU OBIIIO OTKPBITO I BCeX
B HTepHeTe. I103TOMY TOJIBKO «M30paHHasi» Ipymiia u3 nodtu 300 yeJs0BeK UMeeT IIpaBo 3aIluCHU
B pernosuTopHuil Subversion. ITu xoMmuTTEPHl FreeBSD™ 06BIUHO ABIAIOTCS JTIOALMH, KOTOPhIE
BBIIIOJIHAIOT OCHOBHYI0 4acThb paspaborku FreeBSD. M3bpaHHas rpyiia paspaboTuukoB — Core

Team" — o6ecreyrBaeT HeKOTOPHIH YPOBEHb PYKOBOACTBA IIPOEKTOM.

BeIcTpBIfi TeMIl pa3paboTKu FreeBSD mesraeT OCHOBHYI0 BeTKY pa3pabOTKU HEIPUTOLHOM ISt
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II0BCEHEBHOTO HCIIOJIb30BaHUs IIIUPOKOM IIyOJHKOM. B 4YacTHOCTH, TpPeOYHOTCA YCHIHA II0
CTabM/IM3alluU I JOBeJeHUsI CUCTeMBbl pa3paboTKU [0 pesrsa IIPOU3BOACTBEHHOIO KayecTBa.
[l pellleHUs 3TOT0 KOHGQUIMKTaA paspaboTKa IIpOAOoJ/DKaeTcsd II0 HeCKOJIbKHWM IIapajlyleJIbHBIM
HanpasyeHHsaM. OCHOBHas BeTKa paspaboTKu — 310 HEAD wiiu trunk Halero fepesa Subversion,
usBecTHasd Kak "FreeBSD-CURRENT" vu cokpaiiéHHo "-CURRENT".

Habop 6oJsiee cTabMJIbHBIX BeTBEHM IIOAJep KUBaeTcd Iof, Ha3BaHMeM "FreeBSD-STABLE" wiu
cokpaiiénHo "-STABLE". Bce BeTBM Haxo[ATCd B IVIaBHOM XpaHWIHIle Subversion, KoTopoe
nopgnep>xuBaeTcsa 1poeKkToM FreeBSD. FreeBSD-CURRENT — aTo "mepefgHuil Kpai' paspaboTKHU
FreeBSD, Kyma cHayajsia IIOIIaal0T BCe HOBble u3MeHeHUsA. FreeBSD-STABLE — 3T0 BeTBb
pa3paboTKH, Ha OCHOBE KOTOPOM BBIIIYCKAIOTCSI OCHOBHBIE peJsin3bl. I3MeHeHUs I0IIaZjaloT B 9Ty
BeTBb C IPYIOM CKOPOCTBIO U C OOIIIMM IIPeAII0I0KeHWeM, UTO OHU CHayaJsla Ilonaau B FreeBSD-

CURRENT u 6bUIH TIIJATEJIBLHO IIPOTECTUPOBAHBI COOOIECTBOM I10/Ib30BaTeIeH.

TepmuH stable B Ha3BaHUU BETKM OTHOCUTCSA K IIpefliojlaraeMoM CTabWJIbHOCTU OHMHapHOTO
uHTepderica IpuiokeHUM (ABI), KOTOpylo TrapaHTHpyeT IIPOEKT. IJTO O3HA4daeT, 4To
I10JIb30BaTeJILCKOE IIPUJIOKeHHe, CKOMIIMIIMPOBaHHOE Ha 60jiee CTapOM BEPCUU CUCTEMBI U3 TOMU
Ke BeTKH, OyzmeT paboTaTh Ha 0Oojiee HOBOM CHCTeMe K3 TOU >Xe BeTKHU. CTabUIbHOCTH ABI
3HAUUTEJIbHO YJY4YIIWIach II0 CPaBHEHUK C MPeIbIAYyIMMHU BBIIIyCKaMU. B OOJBIINHCTBE
crydaeB OMHApHBIe Gpaliibl CO CTapbIxX cucTeM STABLE paboTaloT 6e3 U3MeHeHU! Ha 60J1ee HOBBIX
cucTeMax, BKJo4dasd HEAD, IIpU YCJIOBHH, YTO He HCIOJBb3YIOTCI HWHTepdelCchbl yIIpaBJIeHUA
CHCTEMOH.

B mpoMe’KyTOUHBIN IIEPUOJ] MeXKIY BBIIIYCKaMHU ejKeHe/leJIbHble CHUMKU COCTOSIHUS CUCTEMbI
aBTOMaTHUYeECKU C03aroTcsa coopiukaMu FreeBSD Project ¥ JOCTYIIHBI [JI 3arpy3KHU II0 ajipecy
https:/download.FreeBSD.org/snapshots/. IllMpokoe pacIpocTpaHeHHMe OHWHApPHBIX CHHUMKOB
BBIIIYCKOB, a TaK)Ke CKJIOHHOCTH HaIllero Coo6IlecTBa II0Jb30BaTesel CIeJUTh 3a paspaboTKOMU
-STABLE ¢ momormbio Subversion um komaumsl “make buildworld” ' momoraet IO epP>KUBaTh
FreeBSD-STABLE B o04eHb HAaJeXHOM COCTOSIHUU [ake [0 TOTrO, KaK aKTUBU3SHUPYHTCA

MEPOIIPUATHA II0 obecIleueHHI0 KayecTBa IIepes OCHOBHBIM BBIITYCKOM.

[IoMMMO CHHMKOB YCTaHOBOUYHBIX [SO, Takke IIpefOCTaBJIAIOTCA e)KeHeze/bHble 00pasbl
BUPTYaJIbHBIX MAIllUH I HCIOJb30BaHUSA C VirtualBox, gemu WIH APYyTHUM IIOMYJISIPHBIM
9MYJISIIIUOHHBIM IIPOTPaMMHBIM obecrieueHreM. O6pasbl BUPTYaJIbHBIX MAIlIMH MO>KHO 3aTPy3UTh
¢ https://download.FreeBSD.org/snapshots/VM-IMAGES/.

O6passl BUPTYaJIbHBIX MaIlUH CXKaThbl C IIOMOIBI0 Xz(1) U 3aHMMAIT IIpuMepHO 150 MB, a mipu
IIOJKJIIOUEHHUH K BUPTYaJbHOM MalllHe COofleprKaT paspeskeHHYI (GaiIOBYyI0 CUCTEMY PasMepoM
10 I'b.

OTueThl 06 OIIIMOKAX U 3aIIPOChl GYHKITUU ITIOCTOSIHHO OTIIPABJISIOTCA I10JIb30BATEIIMU B TeUEeHUE
IIUKJIa BBITyCcKa. CoobIleHus 0 IIpobeMax BHOCATCA B Hallly 6asy maHHBIX Bugzilla yepes Be6-
uHTepderc, JOCTYIIHBIN 10 azpecy https://www.freebsd.org/support/bugreports/.

Jl1g 06cy>KUBaHUSA Hanbojlee KOHCEPBATUBHBIX I10JIb30BaTesiel, HaunHasd ¢ FreeBSD 4.3, 6p1u
BBe[leHbl WHAWBUAYAJIbHBIE BETKU peN30B. JTH BeTKH CO3JAI0TCA He3a[0JIT0 [0 BBIIIYCKAa
¢uHanpHOrO pesimsa. [loce BBIXOJA pesiri3a Ha BETKY BHOCITCSI TOJIBKO CaMble KpUTUYECKUe
UCIIpaBjeHUus 0e30IIaCHOCTH M [OIOJHEeHUSA. IloMHMO OOHOBJIEHHH MCXOJHOrO0 KOJa Yepes
Subversion, mocTynmHBI OMHapHBIE IaT4Y-HAOOpbI IS HOAAEPKAHUSI aKTyaJlbHOCTH CHUCTEM Ha
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BeTKax releng/X.Y.

1.1. YTOo ommuchIBaeT 3Ta CTaThsA

CJIe,ZLYIOH_II/Ie pa3mesibl 3TOU CTaThbH OIIHCHIBAIOT:

IIporecc BBITyCKa pen3a

PasyimuHBIe 3TaIlbl IIpollecca pas3pabOoTKU pesin3a, IIpeflIecTBYIOIINE HeIoCpeCTBEHHOMU
CcOOpKe CHUCTEMBI.

Coopka pesm3sa

daKTHUYeCKUH IIPOIlecC COOPKHU.

PaciupsiemocThb

Kak 6a30BBIN BBIITYCK MOKET OBITH paCIIMPEeH TPETbUMU CTOPOHAMU.

Vpoku

HexoToprle YpOKH, U3BJI€UEeHHEIE B IIpoIiecce Bolllycka FreeBSD 4.4.

IlepcrieKTUBBI pa3BUTHUA

HepCHeKTI/IBHBIe HaIIpaBJIEHUA Pa3BUTHA.

2. IIpo1ecc BeIIIyCKa pejinusa

Hosgrle Beiycku FreeBSD BeIxomaT 13 BeTKU -STABLE npyviMepHO ¢ MHTEPBaJIOM B YeThIpe MecsdIia.
[Ipouiecc Bhimycka FreeBSD HauuHaeT HabupaTh 060poThl 3a 70-80 mHEM 0 IpeAllojiaraeMoi
IaThl BBHIIIYCKA, KOIZAa WHXKEeHEP BBIIIYCKa OTIIPaBJILgeT 3JIeKTPOHHOE IIMChMO B CIIMCKU PaCCHLIKHA
pa3spaboTUMKOB, HAIIOMUHAsA UM, UTO Yy HHUX OCTaJIOCh BCero 15 MHeHN i1 MHTerpaliiyd HOBBIX
U3MeHEeHU! [0 3aMOpPO3KM KojJa. B 3To BpeMsi MHOrve paspabOTYMKU BBIIIOJHIKT TakK
HaspiBaeMble "MFC-ipoBepKu".

MFC osHauaer "Merge From CURRENT" ¥ oIIMCBEIBaeT IIpolfecC IlepeHoca IIPOBEPEeHHOIO
U3MeHeHUs K3 Halled BeTKU paspaboTku -CURRENT B BerTky -STABLE. IlosMTHKa IpoeKkTa
TpebyeT, UTOOBI JI060e H3MeHeHHe CHayajla ObLI0 IIPUMEeHEeHO K OCHOBHOM BeTKe, a 3aTeM
nepeHeceHo B BeTKH -STABLE mocyie 10CTaTOYHOTO BHEIIHEr0 TECTUPOBAHUA I10JIb30BaTeIIMU
-CURRENT (o>xuzjaeTcs, 4To paspab0TUMKU TIIaTeJIbHO IIPOBEPSIT U3MeHeHUe Iepef; BHECEHHEM B
-CURRENT, HO HeBO3MO>XHO [JI1 OLHOIO0 4Yej0BeKa IIPOBEPUTH BCe BApPUAHTHI UCIIOJIL30BaAHUSA
YHUBEPCAJIBLHOU OIlepalfUOHHOU CUCTeMBbI). MUHUMAIbHBIN CpoK g MFC cocraBiageT 3 IHS,
KOTOPBIM OOBIYHO HCIIOJIb3YeTCs TOJBKO [JId TPUBUAIBHBIX WJIM KPUTHUYECKUX UCIIpaBJIeHUU
OIIIHOOK.

2.1. IIpoBepka Kozxa

3a LIecThecAT JHeM [0 IIpeAllojlaraeMoro pesr3a Pero3sUuTOPUU HMCXOJHOTO KOoJa IIepexXOoJuT B
PeXUM «3aMOPO3KHU Kojfa». B 9TOT mepuoj Bce KOMMHTHI B BeTKYy -STABLE [OJ/DKHBI OBITH
oobpeHs! pynna Buinycka Penn3zos FreeBSD <re@FreeBSD.org>. IIporecc yTBepKaAeHUsI TEXHUYECKHU
obecrieurBaeTCsd IMIPEIKOMMUTHBIM XYKOM. B 3TOT IlepHof [AOIYCKAXTCA CJIeAyHIlre BUIbI
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HU3MEeHeHUH:

* VcnpaBjieHUs OIITUOOK.
* OOHOBJIEHUS JOKYMeHTall!.
* VcrpaByieHUs, CBsI3aHHBIe C 6€30I1aCHOCTBIO, JIF0O0I0 Poza.

* He3HauuTesbHbIE H3MEHEHUs] B [JpaliBepaX YCTPOMCTB, TaKHWe KaK Jo00aBJeHHE HOBBIX
UIeHTUPUKATOPOB YCTPOUCTB.

* OOHOBJIEHU APaliBEPOB OT II0CTABIIIUKOB.

« JIr060e [IOIIOJIHUTEJbHOE H3MeHeHHe, KOTOpOoe KOMaH/a pa3paGoTKH PpeIH30B COYTET
OIIPaBIAHHBIM, YUUTHIBAS IOTEHI[UAIbHBIN PUCK.

Bckope 1ociie Hauvasia 3aMOPO3KHM Kofia co3faércsa obpas BETA1 U BBIIIYCKAeTCS I IITUPOKOTO
TeCTUPOBAHWsA. B Iepros 3aMOpPO3KHU KOJa He peke UeM pa3s B /iBe HefleJIU BBIIIYCKaeTCsd Kak
MHUHHMYM OJHUH 6eTa-00pa3 WUIN KaHAULAT B PeJIU3bl, II0Ka He 0y/eT roOTOB QUHAIBbHBIN BBIITYCK.
B 1HU, mpepliecTByroIlue (UHAIBHOMY peJyn3y, KOMaHZa paspaboTKU BBIITYCKOB IIOCTOSTHHO
B3auUMOJIEMICTBYeT C KOMaHoN security-officer, COIIpOBOKIAIOIMMU [TOKYMeHTallUd U
COIIPOBOKJAIOIUMHU IIOPTOB, YTOOBI ybOeAUThCA, YTO BCe HEOOXOAUMble KOMIIOHEHTHI IS
YCIIEITHOTO pesIr3a JOCTYIIHEL.

[Tocie Toro, kak KauecTBO BETA-00pa3oB CTaHOBUTCH JOCTATOYHO YIOBJIETBOPUTEIBbHBIM U He
IUIAaHUPYyeTCd KPYIIHBIX U II0TeHIMaJIbHO PUCKOBAaHHBIX U3MEHEeHUN, CO3/jaeTcsd BeTKa pesnsa, U
obpassl Release Candidate (RC) cobuparwTcd U3 BeTKH pesnsa, BMecTo BETA-00pa3oB M3 BETKHU
STABLE. Takoke CHMMaeTcCsd 3aMOpO3Ka M3MeHeHUH B BeTKe STABLE, a BeTKa peJir3a IIepeXoJuT B
Ppe’XKUM "KeCTKOU 3aMOPO3KH KO0/1a", KOT/Ia CTAHOBUTCS 3HAUUTEJIbHO CJI0KHee 000CHOBAaThL HOBBIE
U3MeHeHUs B CHCTeMe, 3a UCK/IIYeHHeM HCIIpaBJIeHUs Cepbe3HbIX OINHMO0K MM IIpobseM
6e30I1aCHOCTH.

2.2. KOHTPOJIBHBIN CIHUCOK PMHATBHOI'0 BBINYCKA

Korza HeckoJIbKO 06pa3oB BETA cTaHyT JOCTYIIHBI I IIIMPOKOTO TECTUPOBAHU U BCe OCHOBHEIE
IIpo6sieMsbl 6y T yCTPaHeHb], MOXKHO IIPUCTYIIATh K QUHAIBHOM "OBOAKe" BBIIIyCKa.

2.2.1. Co3maHue BeTKH peju3a

o Bo Bcex mpuMepax Hmpke $FSVN ykas3pIlBaeT Ha pacIloJIOKEHHE Pero3UTOpPHUS
Subversion FreeBSD, svn+ssh://svn.FreeBSD.org/base/.

PacriosiokeHue BeToK FreeBSD B Subversion ommcaHo B PykoBojcTBe KOMMUTTepa. IlepBbIM
II1arOM B CO3JaHUU BETKH SIBJISIETCS Ollpe/ie/leHre PeBU3UU UCXOHUKOB stable/X, 0T KOTOpPOI BBI
XOTHTE C/iesIaTh OmeemaJ/ieHue.

# svn log -v $FSVN/stable/9

CJIeIyIOITHIA IITaT — CO3/ITaHUe 8eMKU peausa
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# svn cp $FSVN/stable/9@REVISION $FSVN/releng/9.2
9Ty BEeTKY MO>KHO H3BJI€Ub:

# svn co $FSVN/releng/9.2 src

o Co3maHue BeTKHU releng W TeroB release BBINOJHSAETCI KOMaHOM Release
Engineering Team.

HE A D (Main Development Branch)
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EELENCG_3 (3.x STABLE Branch)

2R e = 4R - 35H == 151K == 3-S5TABLE
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RELEMNG_4 (4 x STABLE Branch)
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RELEMNG_5(5.x STABLE Branch)
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RELEMNG_8 (8.x STABLE Branch)
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9-5TABLE

2.2.2. VBesiInueHHe HOMepa BepCuu

8-5TABLE

RELENG 9 {9 x STAELE Branch)

[lepen TeM KakK QUHAJIBbHBIM BBHIITYCK MOYKET OBITH IIOMeuYeH, COOpaH M BBINYIIEH, CJIeIYIOIIHe
$aMIbl OJDKHBI GBITH K3MEHEHBI, YTOOHI 0TpaXkaTh KOPPeKTHYI0 Bepcuio FreeBSD:

* doc/en_US.ISO8859-1/books/handbook/mirrors/chapter.xml

* doc/en_US.ISO8859-1/books/porters-handbook/book.xml
* doc/en_US.ISO8859-1/htdocs/cgi/ports.cgi

* ports/Tools/scripts/release/config

* doc/shared/xml/freebsd.ent

* src/Makefile.inc1

* src/UPDATING

* src/gnu/usr.bin/groff/tmac/mdoc.local

* src/release/Makefile

* src/release/doc/en_US.ISO8859-1/shared/xml/release.dsl
* src/release/doc/shared/examples/Makefile.relnotesng

* src/release/doc/shared/xml/release.ent

* src/sys/conf/newvers.sh

* src/sys/sys/param.h

* src/usr.shin/pkg_install/add/main.c

» doc/en_US.ISO8859-1/htdocs/search/opensearch/man.xml

3aMeTKHd O BBINYCKe W QalIbl C OomevyaTKaMU TakK)Ke HeOOXOJWMO aJalTHPOBATh JII HOBOTO
BBIITyCKAa (B BETKe BBIIIYCKA) U COOTBETCTBYIOIIIUM 00pa3oM o6pesaTs (B BeTKe stable/current):



e src/release/doc/en_US.ISO8859-1/relnotes/common/new.xml
e src/release/doc/en_US.ISO8859-1/errata/article.xml
B Sysinstall ciremyer n06aBUTh HHOOPMAIlMI0 O KOJHYECTBE [OCTYIIHBIX IIOPTOB U 06beMe

IIMCKOBOTO IIPOCTPAHCTBA, HEOGXOAMMOI0 /I KOJUIEKI[MH IIOPTOB. | B HacTosIlee BpeMs 3Ta
uHpopMarus xpaHured B src/usr.sbin/bsdinstall/dist.c.

[Tocsie cOOPKU BBIIIYCKA CJIefyeT 0OHOBUTH P GpaiyioB, YTOOBI 0OBABUTE O BBIIIYCKe. ITH $anIbl
HaxXoJATCd OTHOCUTEJILHO head/ B mopzepese doc/ Subversion.

share/images/articles/releng/branches-relengX.pic

head/shared/xml/release.ent

en_US.ISO8859-1/htdocs/releases/*

en_US.ISO8859-1/htdocs/releng/index.xml

share/xml/news.xml
Kpome Toro, o6HOBUTE paiii "TeHeasornueckoe apeBo BSD":

* src/shared/misc/bsd-family-tree

2.2.3. Co3maHue Tera pesimnsa

Korma ¢uHaIbHEIN BEIYCK OyZeT TOTOB, CIeAyIolas KoOMaH/a co3acT TeT release/9.2.0.
# svn cp $FSVN/releng/9.2 $FSVN/release/9.2.0

MeHe/pKephl JOKYMeHTAIlud U IIOPTOB OTBETCTBEHHBI 3a o6aBjeHHe Tera tags/RELEASE_ 9 2 0 B
COOTBETCTBYIOII[HE [lepeBbs.

Korma xomanpa Subversion svn cp HCIIOJIB3yeTCs IS CO3[aHUA meza peausa (release tag), aTo
UeHTUOUIIMPYeT WCXOLHBINM KOJ Ha OIpe/le/IEHHBIM MOMEHT BpeMeHHM. Co3maBasi Terw, MbI
rapaHTUpyeM, 4To Oyylre COOPIIUKU PeIU30B BCerZia CMOTYT HUCII0/Ib30BaTh TOT YK€ UCXOHBIN
KO/I, KOTOPBIH HUCII0JIb30BAaJICA I CO3/LaHUs OQUITHaIbHBIX Penu30B IIpoekTa FreeBSD.

3. Coopka pesn3sa

Coopka "penmu3oB" FreeBSD Mo)keT OBITH BBIIIOJIHEHA JHOOBIM II0JIb30BaTeJeM, HUMERIUM
OBICTPHIM KOMIIBIOTEP U JOCTYII K PEIIO3SUTOPUI0 MCXOJHOIO KOAA. (3TO JOJDKHO OBITH JOCTYIIHO
Ka)K[IOMy, TaK KaK MBI IIpefiocTaBisseM HOCTYII depe3 Subversion! ITogpo6HOCTH CM. B pasjelie
Subversion B PykoBojcTBe.) EOUHCMBEHHOe CIlellaibHOe Tpeb60BaHUE — [OCTYIIHOCTH
ycTporictBa md(4). EciM yCcTpoHCTBO He 3arpykeHO B Ballle SIpO, TO MOZAYJIb sgfpa AOJDKeH
aBTOMaTUUYeCKU 3arpysuTbcsd IIpH BhIOJHeHUM mdconfig(8) Bo BpeMs 3rana CoO3JaHUSA
3arpy304HOIO0 HOCHUTeJsd. Bce Heo6XoayvMble WHCTPYMEHTHI I COOPKH pesn3a [OCTYIIHBI B
periosuTopuu Subversion B src/release. 3T HHCTPYMEHTHI IIpefHasHAueHbl I 0OeclieueHUs
eJHO0Opa3Horo criocoba c60pku pesn3oB FreeBSD. IIoHBIN pesir3 MOKeT ObITH COOpaH BCEro
OTHOM KOMaHJI0M, BK/II0Yas co3ganue 1SO-06pas3oB, MPpUTOAHBIX A1 3anucu Ha CDROM wmiu DVD,
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a TaxKe KaTajora Mg ycTaHOBKH IIo FTP. release(7) HOJHOCTBIO IOKYMEHTHPYeT CKPHIIT
src/release/generate-release.sh, KOTOPBIM MCIIOJIB3YeTC IJI1 COOPKH peJin3a. generate-release.sh
BJIsIeTCA 06EPTKOM 11 eyt Makefile: make release.

3.1. Coopka pem3sa

release(7) MOKYMeHTHpPyeT TOYHBIe KOMAaH/bI, HeoOXOQWMBbIe I COOpKM pesmsa FreeBSD.
Ciiemyroliiad Iocjaef0BaTeIbHOCTh KOMaH/ MOYKeT coopaTh pesus 9.2.0:

# cd /usr/src/release
# sh generate-release.sh release/9.2.0 /local3/release

[Tocsie BBITIOJIHEHUS 3TUX KOMAaHJ BCe IIOATOTOBJIEHHBIe (Qaiyibl pesrda OyAyT AOCTYIIHBI B
kaTtaJiore /local3/release/R.

dari Makefile 151 BbIITycKa MOXKHO pa3bUTh Ha HECKOJIBKO OT/[eJIbHBIX 9TAIIOB.
* Co3aHre H30JMPOBAHHOIO OKPY’KEHHUS CHCTEMBI B OT[eJbHOU HepapXWH KaTaJoToB C

moMoIbo “make installworld”.

» U3ByieueHne u3 Subversion YMCTOM BepCUM HCXOTHOTO KO/[Aa CHUCTEMBI, JOKYMEHTAITUH U
IIOPTOB B HepapXuio COOPKHU pesIr3a.

* 3aloJIHeHHe KaTaJIoroB /etc ¥ /dev B chroot-oKpy>KeHHH.

« lI3aMeHeHHe KOPHEBOM IUPEKTOPHHM HAa BepXHUM KaTaJor HepapXuM COOpPKU pesHsa C
IIOMOIIbI0 chroot, YTOGHI YCIIOXKHUTD BJIMSTHYE BHEIITHEH cpefibl Ha 3Ty COOPKY.

» 3amyck make world B oKpyKeHUU chroot.
» C6opka cBg3aHHBIX ¢ Kerberos 6MHapHBIX GanIoB.
» C6opka saapa GENERIC.

o Co3laHHe IIPOMEXKXYTOYHOM CTPYKTYphl KaTaJoroB, B KOTOPOH OYyAyT COOGHUpAThC U
YIIaKOBHIBAThCSI GHAPHBIE TUCTPUOYTUBHI.

« COOpka MW yCTaHOBKA WHCTPYMEHTAapus [UId [JOKyMeHTalllu¥, HeoO0XOAUMOro I
IIpeoOpa3oBaHUd HCXOAHUKOB ToKyMeHTaruu (SGML) B HTML U TeKCTOBBIEe JOKYMEHTHI,
KOTOpBIe OYIYT IIOCTABIATHCS C PEJIU30M.

» C60pKa U yCTaHOBKA HEIIOCPe/ICTBEHHO JOKYMeHTaIlluH (PYKOBO/[CTBA I10JIb30BaTe I, yueOHbIe
1oco6us, IpUMeYaHus K BBIITYCKY, CIICKH COBMECTHMOTI0 060py/J0BaHUS U TaK Jlajee).

» CospaHue pacIpocTpaHsaeMbIX tar-apXUBoB ¢ OMHAaPHBIMU QaiylaMu ¥ UCXOLHBIMHU KOaMH.
* Co3gaHue vepapxuu ycTaHOBKU FTP.
* (HeobsisamenbHOo) Co3paHue 1SO-06pasoB gy HocuTesre CDROM/DVD.

J1J14 TI0JIy4eHUS TOIIOJIHUTEeIbHOU MHPOPMAaITUU 0 UHPPACTPYKType COOPKU PeIr30B, 06paTUTECh
K release(7).

o Ba’kHO ymajuTh BCce cHelMpUUHBIe I CaliTa HACTpPOMKU U3 /etc/make.conf.
Hampumep, 661710 661 HEPa3yMHO PacIlIpoCTpaHsaTh OMHapHBIe ¢paiiibl, COOpaHHbIe


https://man.freebsd.org/cgi/man.cgi?query=release&sektion=7&format=html
https://man.freebsd.org/cgi/man.cgi?query=release&sektion=7&format=html
https://man.freebsd.org/cgi/man.cgi?query=release&sektion=7&format=html

Ha cucTeMe c ycraHoBJIeHHBIM (PUTYPE [1y11 KOHKpPETHOTO IIpolieccopa.

3.2. IIpegocraBjieHHOE IpOrpaMMHOe o0eclieueHue
("mopThI")

Kosutexkmusa mopToB FreeBSD mpefcraBisgeT co6oit Hab6op U3 6osee yeM 36000 CTOPOHHUX
IIPOrPaMMHBIX IIaKeTOB, NOCTYIHBIX 1 FreeBSD. [pynna MeHemxepos [lepesa [loptoB FreeBSD
<portmgr@FreeBSD.org> oTBedaeT 3a IOAJepKaHKe COIJIACOBAHHOIO [epeBa IIOPTOB, KOTOpOe
MO’KeT OBITH HMCII0JIb30BAaHO [JI1 CO3jaHUsl OMHAPHBIX I1aKeTOB, II0CTaBJIIEMBIX C 0QUITHATbLHBIMUA
BBIITycKaMHU FreeBSD.

3.3. PesiusHebie ISO-00pasbl

Hauwunas c FreeBSD 4.4, npoekT FreeBSD pelin BBITYCTUTH Bce 4YeThIpe obpasa ISO, KoTopkle
paHee TIIpOJaBaJIMCh Ha «O0QUIHAJBbHBIX» aAucTpubyTuBax CDROM otr BSDiy/Wind River
Systems/FreeBSD Mall. Ka>KAbI U3 YeTHIPEX OUCKOB J0JDKEH cozepkaTh ¢aiisi README.TXT,
OOBSCHAIOIUNA CcofepXKUMoe naucka, ¢aitsi CDROM.INF, mpemocTaB/AOIN MeTafaHHbIE I
oucKa, 4Tobsl bsdinstall(8) Mor mpoBepUTh M HUCIIOJIB30BaTh Cofep kuMoe, U ¢aria filename.txt,
coflepKalui MaHUQeCT [UCKa. ITOT MaHuUug@ecm MOKHO CO3jaTh IIPOCTOM KOMaH/0M:

/stage/cdrom# find . -type f | sed -e 's/A\.\///" | sort > filename.txt

KoHKpeTHBIe Tpe6oBaHUs It KaXK0ro CD IIpuBe/leHbI HIDKe.

3.3.1. luck 1

[IepBBIN IHUCK ITOYTH ITOJTHOCTHIO CO3AETCI KOMaHOoM make release. EMMHCTBEHHBIE U3MEHEHUS,
KOTOpPBIE CJIelyeT BHECTH B KaTasior discl, — 3To Jo6aBJieHHe TUPEeKTOPHUH tools M Kak MOYKHO
6O0JIBIIIETO KOJTMYECTBA ITOMYJITPHBIX CTOPOHHUX ITPOTrPAaMMHBIX IIAKETOB, KOTOPHIE ITOMECTSITCS Ha
InUcK. B katasore tools COepIKHTCS IPOTPaMMHOe 06ecliedeHHe, MT03BOJISTIOIIEe 0/ Ih30BaTeISIM
CO3/laBaTh YCTAHOBOUHBIE TUCKETHI M3 APYTHUX OMEPAITMOHHBIX CHUCTEM. ITOT JUCK JOJDKEH OBITh
3aTPy30UHBIM, UYTOGHI IIOJIH30BAaTENIM COBpeMeHHBIX IIK He TpeGoBajoch CO3/laBaTh
YCTAaHOBOYHBIE TUCKETHI.

Ecyi TpebyeTcsl BKIIIOUUTH I10J1b30BaTeIbCKOe A1po FreeBSD, Heo6xoarMo 06HOBUTE bsdinstall(8)
U release(7), 4YTOO6BI BKJIKYUTh UHCTPYKIIUU 110 yCTaHOBKe. COOTBETCTBYIOIIUM KOJ, COJEP>KUTCS B
src/release u  src/usr.sbin/bsdinstall. B vacTHOCcTH, mOTpebyeTcs OOHOBUTH  Qaili
src/release/Makefile, a Taxke dist.c, dist.h, menus.c, install.c u Makefile B xaTaJjore
src/usr.sbin/bsdinstall. ITpu >keslaHUM MO>KHO TakyKe 00HOBUTS bsdinstall.8.

3.3.2. Auck 2

BTOpo# AMCK TakKe B OCHOBHOM CO3[aéTcd KOMaH oM make release. 3TOT JUCK COLEPIKUT «KHUBYIO
dalIoBy0 cucTeMy», KOTOpass MO>KeT HCIIOJIb30BaThCd 4depe3 bsdinstall(8) maga auarHOCTUKHU
ycTaHOBKU FreeBSD. 3TOT JUCK LO/DKeH OBITH 3aTPy30YHBIM U TaK)Ke COJep>KaThb CHKaTy KOIIHUIO
perrosutopusa CVS B mupexktopuu CVSROOT u meMOHCTpaliOHHBIE BepCHH KoMMepuecKkoro 110 B
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OJUPEKTOPHH commerce.

3.3.3. IlogaeprKKa HECKOJIBKUX TOMOB

Sysinstall 1moggep>X¥BaeT yCTaHOBKY IIAKeTOB C HECKOJBLKHUX TOMOB. /[JI1 9TOr0 Ka’KABIM [IHCK
IoJDKeH cofep>kaTh ¢ait INDEX, B KOTOpOM Ilepeuymc/IeHbl BCe [TaKeThl Ha BCeX ToOMax Habopa, a
TaK)Ke OIIOJIHUTEJIbHOE II0JIe, yKa3bIBalollee, HA KAKOM UMEHHO TOMe HaXOJUTCA KOHKPEeTHBIN
nakeT. Kakaplii ToM B Habope TaxkKe [JO/DKEH UMeTh YCTaHOBJIEHHYIO IlepeMeHHyr0 (D_VOLUME B
¢arime cdrom.inf, uTo6nI bsdinstall Mor ompenesnTh, Kakoil TOM sBJsIeTcd KakuM. Korma
I10J1b30BaTeJb IIBITAETCS YCTAaHOBUTHL IIaKeT, KOTOPOr0 HeT Ha TeKylleM IHucKe, bsdinstall
IIPEJVIOKUT eMy BCTaBUTH COOTBETCTBYIOIIIUMI JUCK.

4. PacrmpocTpaHeHUe

4.1. Cautsl FTP

Korma BBINNYCK TINATeJbHO IIPOTECTHPOBAH M YIIAKOBAH [JIA PacIpoCTpaHeHMs, HeoOXOLUMO
00HOBUTH IIaBHBIM FTP-caiT. OduimanbHble nybsuuHble FTP-caiiTel FreeBSD saBsirOTCSA
3epKaJlaMH IJIABHOIO CepBepa, KOTOPHIM JOCTYIIeH TOJIbKO ApyruM FTP-caiiTaM. 3TOT cepBep
HU3BeCTeH Kak ftp-master. Korga BBINIYCK I'OTOB, caefyrolnye Ganabl JO/DKHBI OBITH U3MEHEHBI Ha
ftp-master:

/pub/FreeBSD/releases/arch/X.Y-RELEASE/

YcraHaBMBaeMblIi KaTasor FTP, mosiydeHHBIN B pe3yJbTaTe BBIIIOJTHEHU make release.

/pub/FreeBSD/ports/arch/packages-X.Y-release/

[TosrHASI c60pKa MAaKeTOB JJII 9TOTO BBIITYCKaA.

/pub/FreeBSD/releases/arch/X.Y-RELEASE/tools

CuMBoOJIMUeCcKas CChbIJIKA Ha ../..[../tools.

/pub/FreeBSD/releases/arch/X.Y-RELEASE/packages

CuMBoJIMUecKas CChLJIKa Ha ../..[../ports/arch/packages-X.Y-release.

/pub/FreeBSD/releases/arch/ISO-IMAGES/X.Y/X.Y-RELEASE-arch-*iso

O6passl ISO. CuMBoJI "*" 0603Ha4vaeT discl, disc2 u Tak masee. ToabKO ecyu cymiecTByeT discl u
eCTh aJbTepPHATUBHBIN IepPBBIM ycTaHOBOYHBIM CD (Hampumep, YIpoIléHHas yCcTaHOBKa 0e3
rpaduyeckoi 060JI0YKH), MOYKeT TaKKe IIPUCYTCTBOBAThH Mmini.

JIJ1d TIOJIy4YeHUs AOIIOJIHUTEIbHON HHPOPMaIluU 006 apXUTeKType 3epKaJl pacipocTpaHeHus FTP-
cautoB FreeBSD, moskasyiicta, 03HAKOMbBTECH CO cTaThe [lofmeprxkka sepkas FreeBSD.

Mo>keT moTpeboBaThbCs OT HECKOJIBKHUX YacoOB [0 [BYX [IHeH mocsje OOHOBJeHUs ftp-master,
npexae yeM 60ybIIMHCTBO FTP-cariToB Tier-1 mosiyuaT HOBOe IpOrpaMMHOe obeclieyeHUe, B
3aBUCHMOCTH OT TOTO, OBLI JIX 3arpy>KeH Habop IIaKeTOB OJHOBpeMeHHO. KpaliHe Ba>KHO, UTOOBI
HH)KEHEPEHI I10 BBIITYCKY CKOOPAUHHUPOBAJIUCHL C AIMUHUCTPATOPEI 3€PKaJIbLHBIX calToB FreeBSD
nepes 06'bsiBJIeHHEeM 00I1el JOCTYITHOCTH HOBOTO IIPOTpaMMHOI0 obecrieueHus Ha FTP-caiitax. B

11


https://docs.freebsd.org/ru/articles/hubs/
https://lists.FreeBSD.org/subscription/mirror-announce

Hjleasle HAO0P IAKeTOB /I BBIIIYCKA JO/DKeH OBITH 3arpy’kKeH KaK MUHHMYM 3a 4eThIpe JHS J10
IOHS BBIIIyCKA. BhIDyCKHBIEe @Qaiyibl [OJ/DKHBI OBITH 3arpykeHbl 3a 24-48 4acoB [0
3aIUIAaHUPOBAHHOTO BpPEeMEHH BBIIIYCKA C OTKJIYEHHBIMH paspelleHusMH i1 "Ipyrux”
I10JIb30BaTeJIeM. ITO II03BOJIMT 3epKaJbHBIM CalTaM 3arpy3sUTh HUX, HO IIHUPOKas IIyOJIHMKa He
CMOXKeT CKayaTb MX C 3epKajJbHBIX CaWTOB. IIMCBEMO [JOJ/DKHO OBITH OTIIPaBJIEHO B
AIMUHUCTPATOPBl 3epKalbHBIX calTOB FreeBSD B MOMEHT ITyOJIMKAaIlMU BBHIIIYCKHBIX (anos,
YBEIOMJIAA O TOM, UTO BBIIIYCK IIOATOTOBJIEH, M yKasblBas BpeMs, KOIZlAa 3epKaJIbHbIe CAUTBI
OOJ/DKHBI HavaTh paspellaTb AOCTyIl. O6s3aTeJbHO YKa’KHUTe 4YacOBOM IIOSC I YKa3saHHOIO
BpeMeHH, HallpuMep, OTHOCUTeJIbHO GMT.

4.2. Perutukamusa CD-ROM

Ckopo: CoBeTwl mo oTIpaBKe ISO-06pas3oB FreeBSD pemMkKaTopy U Mephl II0 06eCIieueHHI0
KauvecTBa.

5. PaciupsieMocCThb

Xots FreeBSD 1pe/icTaBiigeT CO60M 3aKOHUEHHYI0 OIlepallMOHHYI0 CUCTeMY, HUYTO He 00g3bIBaeT
Bac MCII0JIL30BaTh €€ MMEHHO B TOM BH/Ie, B KAKOM MBI YIIaKOBAJIH €€ [IJI1 pacIpocTpaHeHus. MbI
IocTapajuch pa3paboTaTh CHCTEMY MaKCHMaJbHO PaCIIHPsIeMOM, YTOOBI OHA MOIJIA CIIYKHTh
IIaTGOPMOM I CO3JaHUd [PYIMX KOMMEpPUYeCKUX IIPOAYKTOB. ENMHCTBEHHOE «IIPaBHJIO»,
KOTOpOe y HaC eCTb Ha 3TOT CYET, — eCcad BBl CoOHMpaeTech pacIpoCcTpaHATh FreeBSD c¢
CYILIIeCTBEHHBIMHM HM3MEHEHHSMH, MBI PeKOMEHJyeM [TOKYMEHTHPOBATH Balllkd YJIyYIIIeHHs!
Coob61ectBo FreeBSD MoJkeT 0KasbIBaTh IOALEP/KKY TOJIBKO I10JIb30BAaTe/IAM TOTO IIPOIPaMMHOI0
obecIieyeHHs], KOTOpoe MBI IIpefocTasisieM. MBI, 6e3yC/I0BHO, IIPUBETCTBYeM HMHHOBAIIUU, TaKHe
Kak IIPOJBUHYTHIE HHCTPYMEHTHI YCTAHOBKHU U aAMUHUCTPUPOBAHU, HO He MOXKEM OTBeYaThb Ha
BOIIPOCHI O HUX.

5.1. CkpunTHuHr bsdinstall

WMHCTPYMEHT YCTaHOBKU U HaCTPOMKU chcTeMbl FreeBSD, bsdinstall(8), MokeT 6BITE HaCTPOeH I
aBTOMAaTU3HMPOBAaHHOM YCTAaHOBKM Ha KpPYIIHBIX IUIOLIAAKaX. JTa (QYyHKIIMOHAJILHOCTH MOXKET

HCII0/Tb30BaThCA COBMecTHO ¢ Intel® PXE  mra 3arpy3KU CUCTEM II0 CeTH.

6. Ypoku, usBjieueHHrIe u3 FreeBSD 4.4

I[Iporiecc paspaboTku penusa 4.4 opurianbHO Havasica 1 aBrycra 2001 roza. ITociie 3TOM AaThI Bce
KOMMUTHI B BeTKY RELENG_4 FreeBSD 10JDKHBI OBLIM OBITH SIBHO 000peHE! [pynna Buinycka Penu3os
FreeBSD <re@FreeBSD.org>. IlepBBIM peU3-KaHAUIAT [JII apXUTEKTypbl X86 OBbLI BBHIINYILEH 16
aBIyCTa, 3a HUM II0CJIe[[0BaJIM elllé 4 pesM3-KaHAUaTa, YTo IIPUBe0 K GUHAJIBLHOMY pesusy 18
ceHTA0ps. COTPYZHUK II0 6€30I1aCHOCTH OBLI OYeHBb BOBJIEYEH B IIOCJIEHIOI0 HeJeJII0 IIpollecca,
TaK KaK HeCKOJIbKO IIpo6JieM 6e30I1aCHOCTHU OBLJI0 OOHapy>KeHO B PaHHUX peJin3-KaHAuJaTax.
Bcero 3a uyTh 60Jiee MecsIia OBLJIO OTIIPaBJIeHO 6oJiee 500 muceMm [pynna Beinycka Penu3os FreeBSD
<re@FreeBSD.org>.

Hairre coOGII[eCTBO II0IL30BaTeIEM SICHO a0 IOHSTh, UTO 0e30IacHOCTh M CTAOHILHOCTH
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BhIITycKa FreeBSD He [OJDKHBI IIPUHOCUTHCS B JKEPTBY H3-3a CAMOCTOATEJIbHO YCTAHOBJIEHHBIX
CPOKOB HWJIH IleJIeBBIX AT BhIIIycKa. IIpoekT FreeBSD 3HauuTe/JbLHO BBIPOC 3a BpeMs CBOEro
CYyII[eCTBOBaHUs, U HeOOXOAMMOCTb CTaHAAPTU3UPOBAHHBIX IIPOIleAYp YIIpaBJIEHUS BBIIYCKaMU
HUKOI7[a He OblIa CTOJIb OUEeBUIHOU. ITO CTAHET elllé 6oJiee Ba’KHBIM 110 Mepe IepeHoca FreeBSD
Ha HOBBbIE IJIaTGOPMEL.

7. 1lepCIeKTUBbI pa3BUTHSA

i obecrieyeHUs MacIITaOUpOBaHUS HAIIMUX IIPOIIECCOB PpPeJM3-UHXUHUPUHTA C pacTyllend
I10J1b30BaTeJbLCKOM 6a30M MBI IIpUIaraeM 3HAuUUTeJbHBIE YCHIHI II0 JOKYMEHTHUPOBAHUIO
IIPOLIEYP, CBSISAHHBIX C CO3JaHUeM BBITYCKOB FreeBSD.

» IlIapanneausm — HeKoTOpble 3Tambl COOPKHA peJsin3a [JAeWCTBUTEJbHO "TPHUBHAJIBHO
napaJsuieJbHbI". BOJBIIIUHCTBO 3a7ja4 OYeHb MHTEHCUBHO HCIIO0JIb3YIOT BBOJ-BBEIBO/, II03TOMY
HaJInure HeCKOJIbKUX BBICOKOCKOPOCTHBIX JUCKOB BajkKHee, UeM UCII0JIb30BaHHEe HeCKOJIbKUX
IIPOLIeCCOPOB I yCKOpeHUd mpoliecca make release. Ecid B cpefie chroot(2) pasHble HepapXuu
pasMellleHbBl Ha pasHBIX [AUCKaX, TO BBIrpyska CVS g JepeBbeB ports U doc MOXKeT
IIPOUCXOOUTHL OSHOBPEMEHHO C BBIIIOJIHEHUEeM make world Ha IpyroMm pucke. Mcriosb3oBaHUe
RAID (ammapaTHOIO WJIM IIPOIPaMMHOIO) MOYKeT 3HAa4YUTeJIbHO COKpPaTUThL 06Illee BpeMs
cOOpKU.

* Kpocc-coopka penusos - Coopka pesusa miasa IA-64 mim Alpha Ha x86 o6opymoBaHUU? make
TARGET=1364 release.

* PecpeccuoHHoe mecmupogaHue - HaMm He00X0IUMBI 0oJiee COBepIIIeHHEIEe
aBTOMAaTU3UPOBaHHBIE TeCTHl HA KOPPEeKTHOCTH 11 FreeBSD.

* HHcmpymenmel ycmaHoeku - Hailla IIporpaMMa yCTaHOBKH yrKe [JaBHO BBIIIA 38 PaMKH
CBOEro IIePBOHAYAIBbHOIO CPOKa CIy>KOBIL. B paspaboTKe HAXOAUTCHI HECKOJILKO IIPOEKTOB,
IIPU3BAHHBIX 00eCIledyUTh 6oJiee IIPOABUHYTBHIM MeXaHU3M YCTaHOBKHU. IIpoekTt libh 6nu1
OJHUM H3 TaKHUX IIPOEKTOB, I[eJIbI0 KOTOPOTO OBLIO CO3JaHMe HHTe/UIeKTyaJlbHOM HOBOM
CHCTeMBI YIIpaBJIeHHs [TaKeTaMU U IIPOrpaMMBbl YCTAaHOBKHU C TpapHUUecKHUM HHTepdercoMm.

8. biiarogapHoCTH

51 XoTeJ1 661 ITOGJIarofapuTh /KopraHa Xab6ap/a 3a IIpeoCTaBJIeHHYI0 MHe BO3MOKHOCTh B34Th
Ha cebs 4acTh 00513aHHOCTEH I10 YIIPaBJIEHUIO BhITyCcKaMU i FreeBSD 4.4, a Tak>Ke 3a BCIO €ro
paboTy Ha IIPOTSKEHUU MHOIHX JIET, KoTopas chesasa FreeBSD TakoM, Kakasi OHa eCTh CEerofiHs.
KoHeuHO, BBIIIYCK He COCTOSICA ObI 6e3 BCeM paboThl, CBSI3aHHOM C BBIIIYCKOM, BBIIIOJIHEHHOM
Satoshi  Asami  <asami@FreeBSD.org>, Steve Price <steve@FreeBSD.org>, ~Bruce A. Mah
<bmah@FreeBSD.org>, Nik Clayton <nik@FreeBSD.org>, David O0'Brien <obrien@FreeBSD.org>, Kris
Kennaway <kris@FreeBSD.org>, John Baldwin <jhb@FreeBSD.org> ® oOCTaJbHBIM COOOIIECTBOM
paspaboTtuukoB FreeBSD. I Takke XxXoTen 6bI mo6GsarogapuThb Rodney  W.  Grimes
<rgrimes@FreeBSD.org>, Poul-Henning Kamp <phk@FreeBSD.org> um ppyrux, Kro paboTan Hazxg
WHCTPYMEeHTaMU yIIpaBJIeHUs BBIIYCKaMH B caMble paHHHe AHU FreeBSD. Ha 3ty crarThbio
IIOBJIMSIJIA JOKYMEHTHI 110 YIIPaBJIEHUI0 BBIIIyCKaMU 0T CSRG " npoekra NetBSD ® u 3amerkn
JlkoHa BoJIIyHHa ¢ Ipe/I0KeHUSMH TI0 TIPOLIecCy YIIPaB/IeHUs BEITyCKaMU.

[1] Subversion, http://subversion.apache.org
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[2] xomMuTTEpPHI FreeBSD

[3] Core Team FreeBSD

[4] ITepec6opka world

[5] Kosuteknus topToB FreeBSD https://ports.FreeBSD.org

[6] 3amryck cucTemsl 110 ceTH (PXE) 6e3 MCII0/Ib30BaHUS JIOKAJIbHBIX HAKOITUTe e

[7] Mapmasn Kupk MakKysuk, Matiki k. Kapesic u Kut bocTuk: VirpasieHue Beiryckamu 4.3BSD

[8] MokymeHTanus paspaborunka NetBSD: ViipaBiieHHe BrIIlyckaMu http://www.NetBSD.org/developers/releng/index.html

[9] IIpeprosxeHue /JpkoHa bosigyrHa 110 yIIpaBaeHUI0 BbiyckaMu FreeBSD https://people.FreeBSD.org/~jhb/docs/releng.txt
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