BBeneHue B NanoBSD

AHHOTAITUA

JTOT JOKYMEHT IIpefocTaBsAeT HHGOpMaIo 06 MHCTpyMeHTax NanoBSD, KoTopble MOTYT OBITH
HUCIIOJIb30BAHbl /I CO3JaHuA 00pa3oB cucTeMbl FreeBSD a1 BCTpaMBaeMBIX IIPHJIOMKEHUH,
MOAXOMAIIUX /I HCIIOJIb30BaHUsA Ha USB-HaKoIIMTeJe, KapTe IIaMATH HIH JPYIHX HOCHUTEJISIX
DaHHBIX.
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1. BBegenue B NanoBSD

NanoBSD — 3T0 HHCTpyMeHT, pa3dpaboraHHbIM Poul-Henning Kamp <phk@FreeBSD.org> u B
HacTosllee BpeMsl Iojanep>kuBaeMbId Warner Losh <imp@FreeBSD.org>. OH cosmaéTr o6pas
cucteMsl FreeBSD 19 BcTpauBaeMbIX IPWIOKEHUM, TOAXOMAIUN /I UCII0JIb30BaHUud Ha USB-
HaKOIIUTeJsIe, KapTe IIaMAaTU WU APYyTOM HOCHUTeJIe JaHHBIX.

OH MOXeT HCII0JIb30BaTbCA I CO3JAaHHs CIelMalIW3UpPOBAHHBIX YCTaHOBOUYHBIX 00pasos,
IpefiHasHaYeHHbIX U1 IIPOCTOM YCTAaHOBKH M OOCIy>KMBAHUA CHUCTeM, OOBIYHO Has3bIBaeMBIX
"KOMIIbIOTEPHBIMH YyCTPOMCTBaMHU'. KOMIIbIOTEpHBIE YCTPOMCTBA OOBEJUHAIOT allllapaTHOe U
IIporpaMMHoOe obeclleyeHHe B OJHOM IIPOAYKTE, UYTO O3Ha4aeT, YTO BCe IIPHUJIOKEHUSA
IIpe/lyCTaHOBJIEHbl. YCTPOMCTBO IOJK/II0YAETCS K CYIIeCTBYIOIe CeTH U MOXKeT HauaTb paboTy
(rtouTH) cpasy.

Bo3smosxkHOocTH NanoBSD BKJIIOUAIOT:

* [IopTHl U IakKeThl pabOTarT TakK ke, Kak B FreeBSD — sr060e IpUIo)KeHUE MOYKeT OBITh
yCTaHOBJIEHO U UCII0JIb30BaHO B o6pa3e NanoBSD Tak ke, Kak U B FreeBSD.

* OTCyTCTBHE HeZoCTarlel GyHKIIMOHAJIbHOCTU — €CJIM YTO-TO BO3MO>KHO cZiesiaTh B FreeBSD,
TO 39TO ’Ke MOJXKHO cfesaTh ¥ B NanoBSD, 3a HCK/IHOUeHMNeM Cjay4yaeB, KOIZa OIpefeséHHbIE
GYHKIIMHU OBLIU IBHO y/iasIeHbl U3 o6pasa NanoBSD I1pu ero cosgaHum.

* BCé MOCTYITHO TOJIBKO [IJII YT€HUS BO BpeMs paboThl — MO’KHO 6€30ITaCHO BBIIEPHYTH IITHYP
nmuTaHus. HeT He0o6X0AMMOCTH 3amyckaTh fsck(8) mocse HeIITaTHOTO 3aBepllleHUs PaboOThHI
CUCTEMBL.

* IIpocToTa COOPKM M HACTPOMKU — HCIIOJIbL3yd Bcero ofuH shell-ckpunt u omuH Qain
KOHOUIypallu¥, MOXKHO  CO3/laBaTb  yMeHbIleHHble U  HacTpOeHHBle  06passl,
Y0BJIETBOPSIOLIE JIFOOBIM IIPOXU3BOJILHBIM TPeOOBaHUAM.
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2. AaCcTpYyKInua mo NanoBSD

2.1. Inszaria NanoBSD

[Tocsie Toro Kak obpa3 3amycaH Ha HOCHUTENb, MOKHO 3arpysuTb NanoBSD. Ilo ymMoJsiyaHMIO
HOCHUTeJIb JaHHBIX paseséH Ha TPU YacTU:

 /IBa pa3zeia c obpasamu: codeff1 u code#?.
» ®alyIOBBIM pasfies KOHQUTYpalluH, KOTOPBIH MOXKeT OBITH CMOHTHPOBAH B KaTaJore /cfg Bo
BpeMs BBIIIOJTHEHHUS.
J9TH paszesibl 00BIYHO MOHTHUPYIOTCA B PeKHUMe TOJIBKO I YTeHUA.

KartaJioru /etc u /var sBjistroTcs guckaMu md(4) (malloc).

Pa3men kKoHQUTYpalluM coxpaHseTcs B KaTasore /cfg. OH comep KUT aiiyiel g KaTajaora /etc U
KpaTKOBPEMEHHO MOHTHPYETCS B PeKHMMe TOJIBKO I YTeHUs Cpas3y II0CJe 3arpy3KH CHCTEMBL,
II09TOMY HeO0O6XOAUMO KOIIMPOBaTh M3MeHEHHBIe ¢aiiyibl U3 /etc obpaTHO B KaTasor /cfg, eciu
TpebyeTcsl, YTOOBI U3MEeHEHUSI COXPaHSUINChH I0CJIe Ilepe3arpy3Ky CUCTEMEL.

IIpumep 1. BHeceHUe NOCMOSIHHbIX U3MeHeHULL 8 /etc/resolv.conf

# vi /etc/resolv.conf

[...]

# mount /cfg

# cp /etc/resolv.conf /cfg
# umount /cfg

PaspeJ1, comeprkalui /cfg, [o/oKeH MOHTHPOBATHCS TOJIBKO BO BpeMs 3arpy3Ku U
IIPU IIepeoIIpe/iesIeHUH KOHQUIYPAIlMOHHBIX $aiioB.

[TocTosIHHOE TIOAKJ/IIOUYeHHe /cfg He gBJIgeTcs XOpoIler Hjeer, 0CO6GEHHO eCcjIu

o Cuctema NanoBSD paboTraeT Ha HOCHUTeJIe [TAHHBIX, KOTOPBIA MOKET OBITH
TIOBPEXXEH 13-3a O0JILIIIOr0 KOJIMUECTBA Ollepalliii 3allCHy B pases (Hampumep,
KOIZlJa CHHXPOHM3aTOp $arIoBOM CHUCTeMBI 3allMChIBaeT JaHHbIe Ha CUCTeMHbIE
IHCKH).

2.2. Co3pmanue oopasa NanoBSD

[ c6opku NanoBSD Heo6XoguM UCXOAHBIN Kof FreeBSD. UTOOBI II0JIyYUTh UCXOHBIN KOJ;:
# git clone https://qit.FreeBSD.org/src.qit /usr/src

Jl151 60J1ee TTOAPOOHOM MHGOPMAITUU BHIIIOJTHUTE IITaTH, OIIMCAHHBIE 3/1eCh.
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O6pa3 NanoBSD co3maéTcs ¢ MOMOIIbI0 IIPOCTOro CKpuIiiTa nanobsd.sh, KOTOpPBIM HaXOIUTCSI B
KaTaJiore /usr/src/tools/tools/nanobsd. 3TOT CKpUIIT co3aéT 06pa3, KOTOPbIM MOKHO 3allkcaTh Ha
HOCHUTeJIb C IOMOIIbI0 YTHIUTHI dd(1).

Heo6xoxumble KOMaH/BI 11 co3faHusg obpasa NanoBSD:

# cd /usr/src/tools/tools/nanobsd @

# sh nanobsd.sh @

# cd /usr/obj/nanobsd.full @

# dd if=_.disk.full of=/dev/da@d bs=64k @

(D V3MeHHUTe TEKYIIUH KaTaIoT Ha 6a30BBIH KaTaIoT CKPUIITa cO0pKu NanoBSD.
(@ HauHHTe IIpoIiecc COOPKH.
(3 U3mMeHHTE TEKYIIUH KaTaJIOT Ha MECTO, T/[e PacIIoJI0KeHBI COGpaHHbIe 06pa3bl.

@ VcranoBuTe NanoBSD Ha HOCHTEJb JaHHBIX.

2.2.1. IlapameTpsl IpHU cO0pKe o6pa3za NanoBSD

[Ipu co3maHuu o6pasza NanoBSD MOKHO IlepeflaTh HECKOJILKO ITapaMeTpPoB c60pKH B nanobsd.sh
yepe3 KOMaHAHYIO CTPOKY. ITU ITapaMeTphl MOTYT CYIlleCTBEHHO IIOBJIUATH Ha IIPOIlecc CO0PKHU.

HekoTopsle IapaMeTpsl IIpefHasHauYeHbl [JI BblIauyd UHOOPMAIMU C OOJIbIIEN WU MeHbIlel
CTeIleHbIO JleTaIn3alluiu:

* -h: BBIBOJIUT CTPAHUITY C KPaTKOM CIIPaBKOM.

* -Q: fleJlaeT BBIBOJ, MeHee II0JpOOHBIM.

* -v: Ies1aeT BBIBOJ 60Jiee IIOAPOOHBIM.
HekoTopsle [apyryve mapaMeTphl MOIYT HCIIOJIb30BATLCS I OrpaHUYeHMs IIpoliecca COOPKH.
HHorma HeT He06XOAMMOCTH IlepecobupaTh BCé U3 UCXOJIHUKOB, 0COOEHHO ecyIu 06pa3 y»Ke ObLI
cobpaH U BHeCeHBbI JIMIIIL HeOO0IbIIINe U3MeHeHU .

* -k: He co6HupaTh AAPO.

* -w: He coOOUpaTh CUCTeMHOe OKpy>keHUe (world).

* -b: He co6HUpaTh HU PO, HU CUCTEMHOE OKPY>KeHUe.

* -i: He co3maBaTh 06pas AucKa. [TockobKy daiiyl He 6y/ieT CO3/laH, eT0 HeJsib3sd OyeT 3allucaTh
Ha HOCHUTeJIb C IToMOoIIbio dd(1).

» -f: He co3gaBaTh 00pa3s [AMCKa IIepBOro paszesia (4To II0JIe3HO [JId Iiesieil 0OHOBJIEHUS).

* -p: He MOATOTAaBJIMUBATL 06pa3. IIpOoNyCTUTL BBIIIOJIHEHHE CIleHapHeB HACTPOMKH U paHHeU
HaCTPOUKU /IJI1 HTHKpeMeHTaJIbHOTO YIydIlleHus: o6pa3a u3 world, siipa MU makeToB.

* -n: gob6asisteT -DNO_CLEAN x buildworld, buildkernel. Kpome Toro, Bce ¢amiabl, KOTOpPbIE yKe

OB1IM cCOOpaHBbI B IIpebIAYIIEeM 3aIlyCKe, COXPaHIITCA.

daiiy KOHQUTYPAITUH MOYKHO HCII0JIL30BaTh JJIsI HACTPOMKH MHO>KECTBA 3JIEMEHTOB. 3arpy3uTe
€ro0 C IIOMOIIIBIO -C
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[lIociiequue IIapaMeTpPhI:

-K: He ycraHaBiMBaTH sAapo. O6pas aucka 6e3 sigpa He CMOXKET BBIIIOJIHUTH HOPMasIbHYIO
II0CJIeZIOBATEILHOCTD 3aTPY3KH.

-W: He cobupaTh CUCTEMHOE OKpY KeHUe.
-B: He MHCTA/LIMPOBATHL HU SA/IP0O, HU CUCTEMHOE OKpY’KeHUE.

-I: cobpaTh 06pa3 guCcKa W3 CyIeCTBYIOIEH COOPKH WU yCTaHOBKH. He cobupaTh W He
yCTaHABJIMUBATh S/IPO, CUCTEMHOE OKpy)KeHHe U Qailyl KOHQUTYpaIluHu etc, TOJIBKO CO3/laTh
ob6pas gucka.

2.2.2. IIo/IHBIN IIpPOIlecC COOPKH oOpa3a

[To/THBIN IIpoIfecc COOPKU 0Opa3a IIPOXOJUT Uyepe3 MHO’KECTBO 9TAIlOB. TOUHBIE IIIard 3aBUCIT OT
BBIOpAHHBIX OIIIIUH IIPU 3allyCKe CKPUIITA. [IpU yCI0BUHY, UTO CKPHUIIT 3aIlyIlleH 6e3 ClleliaJlbHbIX
OITITYM, BOT YTO IIPOM30H/ET.
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run_early_customize: KoOMaH/IbI, OIIpefieIEHHEBIE B IIpeloCTaBJIeHHOM darisie KOHQUIypaIluH.
clean_build: IIpocTo oumIiaeT cpefy COOPKH, yaJss paHee CO3aHHbIe QariIbl.
make_conf_build: CobpaTs make.conf 13 mepemeHHsbIX CONF_WORLD 1 CONF_BUILD.

build_world: CbopKa CUCTEeMBL.

build_kernel: CobpaTh ¢paiisl sapa.

clean_world: OUUCTUTE I1eIeBOM KaTaJIOT.

make_conf_install: Co6paTk make.conf u3 mepemeHHbIX CONF_WORLD 1 CONF_INSTALL.
install_world: YcTaHOBUTH Bce paiiibl, cCOOpaHHBIe BO BpeMs buildworld.

install_etc: VcTaHOBUTH HeoOXoguMble (aiabl B KaTaJsIOT /etc, HMCIOJJIb3ysl KOMaHIy make
distribution.

. setup_nanobsd_etc: Ha 9TOM 9JTame IIPOUCXOLUT IlepBasg crenuouuHag Aa1 NanoBSD

HacTpoiika. Cosmaérca /etc/diskless, a kopHeBas QaityioBag CHCTeMa OIpefesseTcsa KakK
IOCTYIIHAs TOJIBKO 11 UTeHUS.

install_kernel: ycraHaBIuBarTCA Gpamiibl gapa U MOAYJIEN.
run_customize: OyAyT BbI3BaHbI BCe II0JIb30BaTeJIbCKUE IIPOIleyphl HAaCTPOMKHU.

setup_nanobsd: co3maéTcs cnenmanabHasl CTPYKTypa KOHQUTYpAIIMOHHBIX KaTasJaoroB. KaTasor
/usr/local/etc mepemertaeTcsi B /etc/local, a 3aTeM co3maéTcsi CHUMBOJIMYECKas CChLIKA U3
/etc/local o6paTHO B /usr/local/etc.

prune_usr: IIyCThI€ KaTaJ/JIOTH B jusr YIaaJIA0TCA.

run_late_customize: Ha 3TOM 23Tale MOIyT OBITL BBIIIOJHEHBI CaMbIe II0C/IEMAHHE
I10J1Ib30BaTEJILCKHE CKPUIITEI.

fixup_before_diskimage: BEIBeCTH CIIMCOK BCeX YCTaHOBJIEHHBIX $paiiioB B metalog.

create_diskimage: co3maéT ob6pas Aricka Ha OCHOBE IIpe/l0CTaBJIeHHBIX ITapaMeTpPoOB reOMeTpUN
ITHICKa.

last_orders: B HacTosIIlee BpeMsI HHUYEro He JieJlaerT.



2.3. HacTpoiika oopasa NanoBSD

BeposATHO, 3TO caMas BakHasg U HHTepecHas ¢yHKIMA NanoBSD. 3mech >Xe BBl IIpOBeféTe
OOJIBIIIYI0 YaCTh BpEMEHHU IIpU padpaboTke ¢ NanoBSD.

BrI30B ciefiyrollleld KOMaHAbl 3acTaBUT nanobsd.sh mpounTaTh KOHQUTypalryio Hu3 ¢aiiia
myconf.nano, pacrioyI0’KeHHOT'0 B TEKYII[eM KaTaJIore:

# sh nanobsd.sh -c myconf.nano

HaCTPOﬁKa BBIIIOJTHAETCA ABYMS crmocobamu:

¢ ITapaMeTpbl KOHQUTYpPAITUH

* ITostb30BaTeIbCKHE QYHKITUN

2.3.1. IlapamMeTpsI KOHQUTYpPALTUH

C IOMOIIbI0 HACTPOEK KOHQUIYpAITMK MO>KHO 3aZjaTh ITapaMeTphl, llepe/iaBaeMble KaK Ha Tamnax
buildworld, Tak u installworld mporecca c6opku NanoBSD, a TakKe BHYTpPeHHUE IIapaMeTphl,
repesaBaeMble OCHOBHOMY Iiporieccy c6opkyd NanoBSD. 3T mapaMeTpsbl II03BOJISIIOT COKPaTUTH
CHUCTeMy TaK, 4YTOObl OHa IIoMelllaslacb Bcero Ha 64 MB. Brl Mo)KeTe HCIIOJIL30BaTh
KOHQUTypaIfMOHHEIe OIIUU JJIA elllé 6oJblrero ypesaHus FreeBSD, 1oka oHa He 6y/leT COCTOSITh
TOJIBKO U3 sjpa U [ABYX-TPEéX GpaiiioB B I10JIb30BaTEIbCKOM IIPOCTPAHCTBE.

daily KOHQUTYparuu COCTOUT H3 IlapaMeTpPOB KOHQUIYpAIlMH, KOTOpPhIe II€peoIpefesioT
3HaUeHUd 10 YMoJIYaHUK. HanboJsiee Ba)KHbIE TUPEKTUBEI:

* NANO_NAME - IMs1 cO0pKH (UCII0/Ib3yeTcs 11 OPMUPOBAHUSI UMEH pab0urX KaTaJIOr0B).

* NANO_SRC - IIyTh K UCXOTHOMY JIepPEBY, UCII0JIb3yeMOMY [IJIs1 COOPKU 0Opasa.

* NANO_KERNEL - M4 ¢aiira KOHQUTypaIuu A/ipa, UCII0JIb3yeMOTI0 A1 COOPKHU spa.

» CONF_BUILD - ITapameTpsl, IlepefaBaeMble Ha aTarle buildworld cOOpPKH.

o CONF_INSTALL - ITapameTphl, IlepelaBaeMble Ha aTalre installworld mpu c6opke.

» CONF_WORLD - ITapameTpsl, IlepegaBaeMble Ha aTamax buildworld 1 installworld c6opKuU.

* FlashDevice - OmpepesiseT THUII HOCUTeJSI I HCHOJIb30BaHUI. II0pOGHOCTHU CMOTPUTE B

FlashDevice.sub.

CyIieCcTByeT MHO>KECTBO OIIOJTHHUTE/JbHBIX IIapaMeTpPOB KOHQUIypalud, KOTOpPble MOTYT OBITh
aKTyaJIbHBIMU B 3aBHCUMOCTHU 0T TUIta NanoBSD.

OO61rass HacTpoMKa

CylmecTByeT TpHU JTalla, Ha KOTOPHIX II0 3aMBICTy MOKHO BHECTH HM3MEHEHWs, BJIMSIOIINe Ha
rporecc cOOpKH, IPOCTO YCTaHOBUB IIEPEMEHHYI0 B IIPEJOCTaBJI€HHOM KOHQUIYPaIMOHHOM
darine:

* run_early_customize: O BBIIIOJTHEHUS JIFOOBIX APYTUX TeHCTBUU.



* run_customize: IIocjIe pasMellieHusd BCeX CTaHIaPTHHIX QpaiijioB.

* run_late_customize: B camMOM KOHIle IIpollecca, HeIIOCPeJCTBEHHO IIepef CO3/aHHEM
daxTHueckoro obpasa NanoBSD.

/11 HacTpoiiku o6pasa NanoBSD Ha 1r000M M3 9THX 3TAIIOB JIyYIlle BCEro J00aBUTh KOHKPETHOe
3HauyeHUe B OJHY U3 COOTBETCTBYIOIIUX IIepeMeHHBIX.

[TepemenHas NANO_EARLY_CUSTOMIZE ucmosib3yeTcd Ha IIEPBOM 3Talle IIpoiecca cOopKu. Ha maHHbIN
MOMEHT HeT IIpUMepa TOro, YTO MO>KHO CJesIaTh C IIOMOIIbI0 9TOU IlepeMeHHOM, HO 3TO MOJXKEeT
U3MEHUTHCA B OyyIIleM.

ITepemennas  NANO_CUSTOMIZE  wmcmosb3yeTcsa — IIOCJe  YCTAaHOBKH — AApa, CUCTEMBI U
KOHQUIYpaIfMOHHBIX QaloB etc, a TakKe HACTPOMKU ¢aioB etc 1y ycTaHOBKM NanoBSD.
Takum o6pasoM, 3TO IIpaBHMJIBHBIM JTall IIpollecca COOPKU [ H3MEHEeHHs IlapaMeTpOB
KOHQUTYpaIliy U J00aBJIeHUd I1aKeTOB, KaK B IIpUMepe cust_nobeastie.

[TepemenHass NANO_LATE_CUSTOMIZE wucriosib3yeTcs HeIOCPEICTBEHHO Ilepe]] CO3JaHHeM o6pasa
IUCKa, II03TOMY 3TO IIOCJIeSHWM MOMEHT [JI1 BHeCeHUs U3MeHeHUM. IIoMHUTe, UTO IIpoIenypa
setup_nanobsd y>ke BBIIIOJIHEHA M KaTasIoTH etc, conf U cfg, BK/Iro4as mojgKaTalory, y>ke UsMeHeHbl,
II09TOMY Celyac He BpeMs HUX KOPPeKTHUPOBaTh. BMeCTO 3TOr0 MOXKHO [00aBUTh WU YIAIUTH
KOHKpeTHbIe QanIbl.

IlapameTpsbl 3arpysKu

CyIeCcTBYIOT TakKKe IlepeMeHHble, KOTOpble MOTyT U3MeHUTH CII0co6 3arpysku obpasa NanoBSD.
/lBa mapaMeTpa IepezfarTcsa B bootOcfg(8) mas MHUITMaIM3aliy 3arpy30YHOI0 ceKTopa obpasa
IHCKa:

* NANO_BOOTOCFG
» NANO_BOOTLOADER

C momorrsro NANO_BOOTLOADER mMo>kHO BbIOpaTh Qaiiy 3arpysuyuka. Hambojiee pacnpocTpaHEHHbBIe
BapuaHTBl — boot0sio u boot0, B 3aBUCHMOCTH OT HaJIM4HUsd II0C/Iel0BaTeJIbHOIO IIOpTa ¥y
ycTporicTBa. Jlydlre He yKaselBaThb JPYyrOM 3arpysyMK, HO 3TO BO3MOXKHO. /[UIZ 3TOro
PEeKOMeHAyeTcs IIpefBapUTebHO O03HAKOMHUTBLCA C IaBou FreeBSD Handbook o mporiecce
3arpysKH.

C moMmorbr NANO_BOOTOCFG MOKHO HACTPOUTH IIPOILIECC 3arpPy3KH, HAIIpUMep, BHIOpATh pasfess, C
KOTOporo 6yzet 3arpy»katbcs o6pa3 NanoBSD. [lepen MsMeHeHUeM 3HaUeHUs 3TOU IlepeMeHHOU
PEKOMeHyeTCsI 03HaKOMHUTBCA CO CTpaHHUIler pykoBozcTBa bootOcfg(8). OmHMH W3 HHTepeCHBIX
IapaMeTpoOB, KOTOPBIM MOYKHO H3MeHUTb, — 3TO TakMayT IIpoLeAyphl 3arpysku. /lIst aToro
nepeMmeHHyr0 NANO_BOOTOCFG MO>KHO M3MeHUTH Ha "-0 packet -s 1 -m 3 -t 36". B aToM ciyudae
IIpoIlecC 3arpysKd HAa4yHETCd IIPUMEPHO 4Yepe3 2 CeKYH[bl, TaK KaK peaKO BO3HUKAaeT
He0o0XO0AMMOCTE XaThb 10 CeKyH/ Iepe]; HauaIoM 3arpysKH.

Xopomro 3HaTh: nepemeHHad NANO_BOOT2CFG  wucriosib3yeTrcd TOJBKO B IOAIIporpaMme
cust_comconsole, KoTOopass MOKeT BbI3bIBaThCd Ha gTame NANO_CUSTOMIZE, ecim yCTpOMCTBO UMeeT
II0CJIeloBaTeJbHBIN IIOPT U BECh BBOJ, U BBIBOJ, KOHCOJIU [OJDKEH OCYILECTBJISATHCSI Uepes Hero.
O6s3aTeJIbHO IIPOBEPHTE COOTBETCTBYIOIME IIapaMeTphl II0CIelL0BAaTeJbHOIO IIOpTa, TaK KakK
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YCTaHOBKa HEKOPPEKTHOI'0 3HaAYEeHHs IIapaMeTpPa MOKeT CAeJIaThb ero 6ecII0/Ie3HBIM.

Co3pgaHue o6pasa guCKa

B KOHIIe TIpoIfecca 3arpy3KH IIPOMCXOAMUT CO3/aHMe oOpasa jAucka. Ha 3TOM 3Tame CKpHUIT
NanoBSD mpefocTaBiisieT paii, KOTOPBIF MOYKHO IIPOCTO CKOITHPOBATh Ha JUCK JIJIST YCTPOMCTBA, U
3TO MO3BOJIUT MY 3aTrPy3UTHCS U 3aITyCTUThHCSL.

Cy1iecTByeT MHOKECTBO IIepeMeHHBIX, KOTOpPbIe OJDKHBI OBITh HACTPOEHBI IIPABUJIBHO, UTOOBI
CKPHIIT CO3/1aJI IIPUTOIHBIH JIJIs1 UCII0JIb30BaHUS 00pas ArcKa.

» ITepemenHas NANO_DRIVE moympKHa OBITH yCTAaHOBJIEHA B UMSI HAKOIIUTEJSI HOCHUTEJISI BO BpeMs
BBITIOJTHEHUs. OOBIYHO 05KUaeTCsl, YTO 3HaUeHMe 110 YMOJIYaHUI0 adald, KOTopoe IIpe/icTaBiIsgeT
nepBoe ycTporcTBo IDE/ATA/SATA Ha yCTpOMCTBe, Oy[eT IIPpaBUJIBbHBIM, HO TaKXe MOYKeT
HCII0/Ib30BAThHCS APYrOM THUII HAaKOIUTe I — HanpuMmep, USB-KJI04, B 3TOM C/Iydae 3TO CKopee
oymeT dad.

* IlepemenHas NANO_MEDIASIZE mospKHa OBITH YCTAaHOBJIEHA B 3HaUeHMeE pasMepa (B CEKTOpax II0
512 6aiT) HOCUTEJII JaHHbBIX, KOTOPBHIU Oy/leT UCII0Ib30BaThCA. EC/IU 3a/1aTh €€ HellpaBUIbHO,
o6pa3 NanoBSD Mo>keT BOOOIIle He 3arpy3UTHCH, 4 BO BpeMs 3arpy3KHU IIOSIBUTCS COOOIIeHMe O
HEeKOPPeKTHOM reOMeTPUHU IUCKaA.

» Karasoru /etc, /var ¥ /tmp BbIeIII0OTCA KaK AUCKU md(4) (malloc) mpu 3arpyske; UX pasmepsl
MOIYT OBITH HACTPOEHBI B COOTBETCTBUU C IIOTPEOHOCTSAMM YCTpPOMCTBA. I[lepeMeHHas
NANO_RAM_ETCSIZE samaét pasmep /etc, a mepeMeHHass NANO_RAM_TMPVARSIZE ompepesigeT pasmep
Kak /var, Tak ¥ /tmp, IIOCKOJILKY /tmp CUMBOJIMYECKU CChLIAETCS Ha /var/tmp. IIo yMoI4aHUI0
pasMep o6oux nquckoB malloc yctanossieH B 20 MB KaXkplii. X MO’KHO U3MEHUTh, HO 0OBIYHO
/etc He CHJILHO yBeJIMUKBaeTCd B pasMmepe, 11oatoMmy 20 MB — Xopoiltag HavajbHas TOYKa,
TOI/Ia KakK /var ¥ 0Co00eHHO /tmp MOTYT CTaTh 3HaUYUTEJILHO 00JIbIIIe, eC/IU He CJIeJUTh 3a HUMU.
[0 cUCTeM C OrpaHUYeHHOM IIaMSITBI0O MOJKHO BBIOpAaTh MeHbIIHME pa3Mepbl (GamIoBBIX
CHUCTEM.

* [TockosibKy NanoBSD B OCHOBHOM IIpefiHa3HayeH /I CO3JaHUS obOpasa CHUCTEMBI [JId
YCTPOMCTBA, IIpeAIiojaraeTcs, 4YTo HCII0JIb3yeMble HOCUTEJIU [aHHBIX OyAyT OTHOCUTEJIbHO
He6osbuMuU. [lo sToM mpuuuHe @QaiyioBagd CHCTeMa HAaCTpoeHa Ha HCIO0JIb30BaHUe
HeboJIbIIIOTO pasMepa 6Jsioka (4 K6) u Hebosbmioro pasMmepa ¢parmeHTta (512 6aur).
[TapaMeTpsl KOHQUTYpaATUK (paiiloBOM CUCTEMBI MOXKHO MU3MEHUTH C IIOMOIIBIO IIepeMeHHOMN
NANO_NEWFS, HO CMHTaKCHC J0/DKEH COOTBETCTBOBATHL popMaTy KoMaHabl newfs(8). Kpome Toro,
II0 YMOJIYaHUIO B QalsioBoM cucteMe BKJroueHBI Soft Updates. Ilogpo6Hee 06 3TOM MO>KHO
y3HaTh B FreeBSD Handbook.

* Pas/iMuHble pasMepbl pasfeyioB MOIYT ObITh 3amaHbl ¢ uciogab3oBaHueMm NANO_CODESIZE,
NANO_CONFSIZE wm NANO_DATASIZE B Bupme KpaTHOro 512-6atiTHBIM cexkTopaM. NANO_CODESIZE
oIpefiesisieT pasMep IIEPBBIX IBYX paszesioB obpasa: codeff1 U code#2. OHU MOJDKHBI OBITH
IOCTaTOYHO OOJIBLIIIMMM, YTOOBI BMECTUTH BCe (Qariiyibl, CO3laHHble B pe3ysbTaTe IIPOI[eCCOB
buildworld u buildkernel. NANO_CONFSIZE ompepessieT pasMep paspesa A1 KOHQUIYPaIlHOHHBIX
¢$aiioB, IM03TOMY OH He [0/DKeH OBIThb O4YeHb OOJIBIINM; OJHAKO He CTOUT JeaTh ero
CJIUIIIKOM MaJleHbKUM, YTOOBI OH MOT BMECTUTh BCe KOHQUIypallMoHHbIe ¢aiibl. HakoHels,
NANO_DATASIZE ompepessgeT pasMep [OOIOJHUTEJBHOIO  pasfgesa, KOTOPBIA  MOJXKeT
UCII0JIb30BaThCS Ha yCTPOMUCTBe. IlocseqHUN paszesl MoKeT OBbITh HCIIOJIb30BaH, HallpuMep,
I XpaHeHUd $paiiyioB, CO3/laBaeMbIX Ha JIeTy Ha JIVCKe.
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2.3.2. llo1b30BaTeNbCKUEe QyHKIINHU

B03MOXKHO TOHKO HacTpouTb NanoBSD ¢ IIOMOIIBI0 QYHKIIUN 060JI0UKHA B KOHQUTYPAITUOHHOM
¢darine. CreAyrOIINHT IIPUMEDP WITHOCTPUPYeT 6a30BYI0 MO/Ie/Ib I10/Ib30BATEIbCKUX QYHKITHIN:

cust_foo () (
echo "bar=baz" > \
${NANO_WORLDDIR}/etc/foo

)

customize cmd cust_foo

Bosiee mosie3HBIM IpuMep (QYHKIIUM HACTPOMKU — CJIEAYIOIIUM, KOTOPHIM H3MeHseT pasMep
KaTaJiora /etc 110 ymoJsrdyanuto ¢ 5 Mb Ha 30 MB:

cust_etc_size () (
cd ${NANO_WORLDDIR}/conf
echo 30000 > default/etc/md_size

)

customize_cmd cust_etc_size

CymiecTByeT HeCKOJbKO IIpeJolpefe/IEHHBIX QYHKIIMM I HACTPOHMKM, TOTOBBIX K
HCII0JIb30BaHUIO:

* cust_comconsole - OTkurouaeT getty(8) Ha VGA-ycTpoucTBax (y3Jibl YCTPOMCTB /dev/ttyv*) m
II03BOJISIET UCII0JIL30BATE II0CIef0BaTe/IbHbIHN IIopT COM1 B KauecTBe CUCTEMHOM KOHCOJIH.
* cust_allow_ssh_root - PagpemuTs root BXoguTh uyepes sshd(8).

» cust_install_files - YcraHaBiuBaeT ¢aiyibl U3 KaTasora nanobsd/Files, KOTOPBIA COIEPIKUT
I10JIe3HbIe CKPUIITHI /I aAMUHUCTPUPOBAHUS CUCTEMEI.

» cust_pkgng - YcTaHaB/IMBaeT IaKeThl U3 KaTasiora nanobsd/Pkg (Taxke Tpebyercda maket pkg-*
IJIs1 Ha4aIbHOM 3arpy3Ku).

2.3.3. /lo6aB/IeHHE TIAaKETOB

[lakeTbl MOIYT OBITH [J06aBjeHbl B o00pa3 NanoBSD [y obecrieyeHus ClienupUUeCKUX
GYHKIIMOHAIbHBIX BO3MOXKHOCTEH YCTPOMUCTBA. /[[JIs1 3TOT0 MOJKHO:

» Jlo6aBbTe cust_pkgng B mepemerHyt0 NANO_CUSTOMIZE mim
» JlobaBbTe KOMaHAy 'customize_cmd cust_pkgng' B HacTpamBaeMbI¥ KOHQUTYypaIrlMOHHBIN Qaiil.
O6a MeTojja IIPUBOJAT K OGHOMY pes3ysbTaTy: 3allyCK IIpoIlefyphl cust_pkgng. Jta mporenypa

npoBeput kartasor NANO_PACKAGE_DIR maa mmomcka BcexX ITaKeTOB HMJIM TOJIBKO CIIHMCKa IIaKeTOB,
yKa3aHHBIX B ItepeMeHHOM NANO_PACKAGE_LIST.

OOBIYHO IIPpU YCTAaHOBKE IIPWJIOKeHUMN 4Yepe3 pkg B craHzgapTHOM cpezne FreeBSD 1poriecc
YCTAaHOBKHU pasMelljaeT KOHQUIYpaIlMOHHBIe ¢paliyibl B KaTasore usr/local/etc, a CKpUIITHI 3a1ryckKa
— B KartaJiore /usr/local/etc/rc.d. [IosToMy II0C/Ie YCTAHOBKH HEOOXOAUMBIX IIAKETOB UX HY>KHO
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HaCTPOUTH, UTOOBI OHU 3aIlyCKaJIMCh Cpa3dy I10CjIe YCTaHOBKU. /lJIs1 3TOr0 HE06XOAMMO Pa3MeCTUTh
COOTBETCTBYIOIIe KOHQUIYpallMOHHbIe ¢paiyibl B IIPaBUJILHBIX KaTaJjoraX. 3TO MOKHO C/lesIaTh,
HallMCaB CIelUaJW3VpOBaHHbIE IIPOLleAyphl, WJIM UCIOJAb30BaTh OOIYyI0 IIPOLELYPY
cust_install_files I KOPPEKTHOIO pasmelreHus ¢aitoB U3 KaTaJIora
/usr/src/tools/tools/nanobsd/Files. O6pIYHO Takke TpebyeTcd A00ABUTH OIHY HJIH HECKOJIbKO
3amnmceni B ¢pari /etc/rc.conf 1y KaXK0ro rmaKkeTa.

2.3.4. Ilpumep daityia KOHPUTrypanuu

[TosHBI mpuMep KOHQUIypallMOHHOTO ¢aiisia [JIgd CO3JaHUs II0JIb30BaTelIbCKOTO obpasa
NanoBSD Mo0>KeT BBHIIJISIZIETh CIeIYIOINIUM 00pa3oM:

NANO _NAME=custom
NANO_SRC=/usr/src
NANO_KERNEL=MYKERNEL
NANO_IMAGES=2

CONF_BUILD="
WITHOUT_KLDLOAD=YES
WITHOUT_NETGRAPH=YES
WITHOUT_PAM=YES

CONF_INSTALL='
WITHOUT_ACPI=YES
WITHOUT_BLUETOOTH=YES
WITHOUT_FORTRAN=YES
WITHOUT_HTML=YES
WITHOUT _LPR=YES
WITHOUT_MAN=YES
WITHOUT_SENDMAIL=YES
WITHOUT_SHAREDOCS=YES
WITHOUT_EXAMPLES=YES
WITHOUT_INSTALLLIB=YES
WITHOUT_CALENDAR=YES
WITHOUT_MISC=YES
WITHOUT_SHARE=YES

CONF_WORLD="
WITHOUT_BIND=YES
WITHOUT_MODULES=YES
WITHOUT_KERBEROS=YES
WITHOUT_GAMES=YES
WITHOUT_RESCUE=YES
WITHOUT_LOCALES=YES
WITHOUT_SYSCONS=YES
WITHOUT_INFO=YES



FlashDevice SanDisk 1G

cust_nobeastie() (
touch ${NANO_WORLDDIR}/boot/loader.conf
echo "beastie disable=\"YES\"" >> ${NANO WORLDDIR}/boot/loader.conf

customize_cmd cust_comconsole
customize _cmd cust_install _files
customize_cmd cust_allow_ssh_root
customize_cmd cust_nobeastie

Bce mapaMeTpsl COOPKU ¥ YCTAHOBKHU MO>KHO HalTU Ha CTpaHUlle CiipaBoYHUKaA src.conf(5), HO He
BCe IMapaMeTphl MO>KHO WJIH CJIe[yeT UCII0JIb30BaTh IIPU co3faHUU obpa3a NanoBSD. [TapameTpsl
COOPKU U YCTaHOBKU JIOJDKHBI OIIpe/lesIITHCSI B COOTBETCTBHUU C IIOTPEOHOCTIMHU CO3/laBaeMOro
obpasa.

HanpuMmep, FTP-K/IMeHT U cepBep MOIYT He nmoTpeboBaThes. Jlo6aBienue WITHOUT _FTP=TRUE B ¢paiii
KoHuryparuu B pasgese CONF_BUILD mo3BosuT m36ekaTh UX COOpKU. TakKe, eCJIM YCTPOMCTBO
NanoBSD He OyfeT MCIOJIb30BaTbCd g COOpPKM  IIporpaMM, MOJXKHO [/100aBUTH
WITHOUT_BINUTILS=TRUE B pasges CONF_INSTALL, HO He B pasgesn CONF_BUILD, Tak Kak OHH OyayT
UCII0/Ib30BaThCA 11 COOpKU o6pasa NanoBSD.

VckioueHre COOPKH OIpeleIEHHOTO Habopa MporpaMM udepe3 IapaMeTpbl KOMITHJISITAN —
COKpallaeT o611iee BpeMsi COOPKHU U YMeHbIIaeT TpeGyeMbIi pa3Mep JUCKOBOTO 06pasa, Torjga Kak
OTCYTCTBHE YCTAaHOBKH TOTO >Ke Habopa IIporpaMM He coKpalliaeT 06Iree BpeMsi COOPKH.

2.4. OomoB/1eHHe NanoBSD

IIporecc 06HOBIeHUs NanoBSD 0THOCHUTEIBLHO IIPOCT:

1. Cobepute HOBBIY 06pa3 NanoBSD, Kak 0GBIUHO.

2. 3arpysuTe HOBBIM 00pas B HEUCIIOJIb3yeMbIU pa3jes paboTarolero ycrporcrsa NanoBSD.
BakHeilllee OTIMUMe 3TOTO Ifara OT I[epBOHAYaJbHOM ycTaHOBKH NanoBSD
3aKJII0YaeTCsd B TOM, YTO Tellepb BMeCTO MCII0JIb30BaHUA _.disk.full (KOTOpBIH COmEPIKUT
obpa3 Bcero AucKa), ycraHaByuBaeTcsd obpa3 _.disk.image (koTopsléi comepsXuT obpas
O/THOTO CUCTEMHOI0 pas3zesia).

3. Ilepesarpysure CUCTeMY U 3aIIyCTHUTe €€ C TOJIbKO YTO YCTaHOBJIEHHOI'O pasjesa.

4. Ecyid BCe IIPOIIIO YCIIEITHO, 0OHOBJIEHIE 3aBepIIeHO.

5. ECJTM 4TO-TO TIOHJIET He TaK, IIepe3arpy3uTech 00paTHO B IPEeABIAYIIHN pas/es (KOTOPhIH
COMEP>KUT CTapylo, pabouyl Bepcuio), UYTOOBl BOCCTAHOBUTL pPabOTOCIIOCOOHOCTH
CUCTEeMBI KaK MO’KHO ObIcTpee. HMcrpaBbTe Bce ITpo6JeMbl HOBOM COOPKHU U IIOBTOPUTE
Tporiecc.
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JlJ1s1 yCTaHOBKH HOBOTO 06pa3a Ha paboTaroIyr cucTeMy NanoBSD MOKHO HCITOJIF30BAaTh CKPUIIT
updatepl mau updatep2, pacIoJIOKeHHBIM B KaTaJIore /root, B 3aBUCUMOCTU OT TOTO, C KaKOTO
pasjesia 3amyleHa TeKyIas CUCTeMa.

B 3aBHUCHMOCTH OT TOro, KaKHe CJIy>KOBI JJOCTYIIHBI Ha XOCTe, IIPeJOCTaBJISAIIIeM HOBBIM 06pas
NanoBSD, u Kako¥ THUI Nepefauul IpefIIouYTHUTeIeH, MO>KHO UCII0JIb30BaTh OJUH U3 CJIEIYIOIINX
TPEX CII0CO60B:

2.4.1. Ucnosib3oBaHue ftp(1)

Eciau CKOPOCTE ITepeaavy JaHHBIX CTOUT Ha IIEpBOM MeCTe, I/ICHOJIBSYI\/’ITE 9TOT IIpHUMeED:

# ftp myhost
get _.disk.image "| sh updatep1"”

2.4.2. Ucnnosib30BaHue ssh(1)

Eciiu nipefmiouTUTe IeH 6€30I1acHBIH CII0co6 Iepejaun, pacCMOTPUTE CIeIyIOIIHI IpUMep:

# ssh myhost cat _.disk.image.gz | zcat | sh updatep

2.4.3. Ucnosib3oBaHue nc(l)

[TorpobyiiTe 9TOT IIPHUMep, €CJH Ha yAaJéHHOM XOCTe He 3amlyIleHbl HU cayxba ftpd(8), HH
cy>xk6a sshd(8):

1. CuHavasa oTkpo¥iTe TCP-ciymiaTesIb Ha XOCTe, 0OCIyKHBaIoOIleM 06pa3, U HaCTPOIHTe ero
Ha OTIIpaBKy o6pasa KJIMUEeHTY:

myhost# nc -1 2222 < _.disk.image

o Y6emuTech, 4YTO BBIOPAHHBIM IIOPT He 3a0JI0KUPOBAaH Me)KCeTeBBIM
9KpaHOM /I IIpUEMa BXOAAIIUX COelMHEeHUN ¢ XocTa NanoBSD.

2. IlogkIro4uTeCh K XOCTY, IIPEefOCTaBJIAIOIIEMY HOBBIM 00pas, W BBIIIOJIHUTE CKPHUIIT
updatepl:

# nc myhost 2222 | sh updatep
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