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 Iojnep>kuBaeMbId Warner Losh <imp@FreeBSD.org>. OH cosmaeT 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 IapamMeTphbl IpefHasHadyeHbl i1 MHPOPMHUPOBAHUA B OOJBIIEM HWJIA MeHbIIEM
obbeMe:

* -h: BBIBOJIUT CTPAHUITY C KPaTKOM CIIPaBKOM.

* -Q: fleJlaeT BBIBOJ, MeHee II0JpOOHBIM.

* -v: flejiaeT BBIBOJ, 60JIee II0JpOOHBIM
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 co6upaThb world

* -b: He co6UpaTh HU AP0, HU CUCTEMY

* -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 IIePBOIo pasjesia (4To II0JIe3HO JJId Iiesieil 00HOBJIeHUS)
* -n: mob6aBiisieT -DNO_CLEAN x buildworld, buildkernel. Kpome Toro, Bce ¢ambl, KOTOpPhIE yrKe

6bLIH COOGpPaHEBI B IPeIBIAYIIEM 3aITyCKe, COXPAaHSIIOTCS.

daiiyi KOHQUIYpAITUU MO>KHO HCIIOJIb30BaTh [IsI HACTPOMKU MHOKeCTBA 3JIEMEHTOB. 3arpy3uTe
€ro C IIOMOIIILIO -C

[Tociiequue IIapaMeTpPBhI:
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* -K: He ycTaHaBJIMBaTh sAApo. O6pa3 aucKa 6e3 sipa He CMOYKET BBIIIOJIHUTH HOPMAaIbHYIO
I10CJIe/I0BaTeIbHOCTD 3aTPy3KH.

2.2.2. I1oIHBIN IIpoLecc COOPKU oOpa3a

[TosiHBIN 1IpoIecc c60pKU 06pa3a IIPOXOAUT Uepe3 MHOKeCTBO 9TAIloB. TOUHBbIE I1ark 3aBUCAT OT
BBIOpPaHHBIX OIIUH IIPU 3allyCKe CKpHUIITa. [IpU yCI0BUY, UTO CKPHUIIT 3allyllleH 6e3 CIielialbHbIX
OIIITUH, BOT YTO IIPOU30MIET.
1. run_early_customize: KOMaH/bl, OIIpefieJIeHHbIEe B IIpe0CTaBJIeHHOM ¢aiiie KOHQUTYypaIiUuH.
. clean_build: IIpocTo oumIaeT cpey COOPKH, yaIds paHee co3gaHHbIe Galbl.
. make_conf_build: CobpaTth make.conf u3 mepemeHHbIX CONF_WORLD m CONF_BUILD.

. build_world: C6bopKa CUCTEMEI.
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5. build_kernel: Co6paThk ¢aiiisl sapa.

6. clean_world: OUKUCTHUTS I1eJIeBYI0 JUPEKTOPHIO.

7. make_conf_install: Co6paTh make.conf u3 mepemeHHBIX CONF_WORLD 11 CONF_INSTALL.
8. install_world: YcraHOBUTSH Bce dpaitiibl, cObGpaHHbIE BO BpeMs buildworld.

9

. install_etc: YcTaHOBUTH He0OXOQUMBIe Qpaitybl B JUPEKTOPUIO /etc, UCII0Ib3ysd KOMaHAy make
distribution.

10. setup_nanobsd_etc: Ha 3TOM 3Tame IIPOMCXOAWUT IiepBasg croenuduuHas 9 NanoBSD
HacTpouka. Cospmaerca /etc/diskless, a kKopHeBas ¢QaiyioBasg CHCTeMa OIpefessaeTcs KakK
IOCTYIIHas TOJIbKO JIJIs1 YTE€HUS.

11. install_kernel: ycTaHaBIUBarOTCSa Gauibl Apa U MOLYJIe.
12. run_customize: 6yAyT BEI3BaHBI BCe I10JIb30BaTeIbCKHe IIPOLeyPhl HACTPOHKHU.

13. setup_nanobsd: co3maérca crienpasbHasg CTPYKTypa KOHOUIYPAITMOHHBIX KaTasoroB. Kartasor
/usr/local/etc 1iepemertaeTca B /etc/local, a 3aTeM cos3maéTca CHUMBOJIMYECKas CChbLIKA U3
/etc/local o6paTHO B /usr/local/etc.

14. prune_usr: IIyCThle ZUPEKTOPUHU B /UST YAASTIOTCSL.

15. run_late_customize: Ha 3TOM 3Talle MOTYT OBITh BBIIIOJTHEHBI CaMble IIOCTIETHIE
II0JTb30BATEbCKHE CKPUIITHI.

16. fixup_before_diskimage: BEIBeCTH CIIMCOK BCeX yCTaHOBJIEHHBIX $paiioB B metalog

17. create_diskimage: co3maeT o6pas ucKa Ha OCHOBe IIpeJ0CTaBJIeHHbBIX ITapaMeTPOB reOMeTPUU
IUCKa.

18. last_orders: B HacTosIIlee BpeMs HUYET0 He JejaeT.

2.3. HacTpoiika oopa3a NanoBSD

BeposaATHO, 3TO caMas Ba)kHasg U HHTepecHas ¢yHKOWA NanoBSD. 3mech >Xe BBl IIpOBeféTe
OOJIBIIIYI0 YaCTh BpEMEHHU IIpU padpaboTke ¢ NanoBSD.

BrI30B ciefiyrollield KOMaHIbl 3acTaBUT nanobsd.sh mpounTaTh KOHUTypalryio Hu3 ¢aiiia



myconf.nano, pacroJIo’KeHHOTO B TEKYIIleM KaTaJIore:
# sh nanobsd.sh -c myconf.nano

HaCTpOﬁKa BBIITIOJTHAETCA ABYMs crrocobaMu:

* ITapaMeTpbl KOHQUTYpaITUU

* ITosb30BaTeIbCKUE QYHKITUU

2.3.1. IlapamMeTpsI KOHQUTYpPALIHH

C IIOMOIIIBI0 HAaCTPOeK KOHQUTYpalluh MOXKHO 3aZaTh IlapaMeTphl, Ilepe/jaBaeMble KaK Ha Tallax
buildworld, Tax u installworld mpormecca c6opku NanoBSD, a Takyke BHYTpeHHHe IIapaMeTphl,
IepesaBaeMble OCHOBHOMY IIporieccy c6opkyd NanoBSD. 3T mmapaMeTpsl II03BOJIIIOT COKPaTUTH
CUCTeMy TakK, 4YTOOBl OHa IloMelllaslacb Bcero Ha 64 MB. Brl MoO)KeTe MCIIOJIb30BaTh
KOHOUIYpaAIIMOHHbIe OIIMU [JI elllé 60JbIIero ypesaHus FreeBSD, 11oka oHa He OyZeT COCTOAITh
TOJIBKO U3 jpa U ABYX-TPEéX ¢paisioB B II0JIb30BaTeIbCKOM IIPOCTPAHCTBE.

daily1 KOHQUTYypalluu COCTOUT H3 IlapaMeTpPOB KOHQUIypalllM, KOTOpPble IIepeOIIpefesssoT
3Ha4YeHUs 10 yMoI4aHu. Harbosiee BayKHbIE TUPEKTUBEI:

* NANO_NAME - IMs1 cO0pKHU (UCII0/Ib3yeTcs 11 GOPMUPOBAHUSI UMEH pabourx KaTajoroB).

* NANO_SRC - IIyTh K UCXOTHOMY JlepeBY, UCII0JIb3yeMOMY [IJIs1 COOPKU 0oOpasa.

» NANO_KERNEL - Ima daria KOHQUTYpaIUH spa, UCII0JIb3yeMOro I COOPKH sAfpa.

» CONF_BUILD - ITapameTpkl, ITlepeaBaeMble Ha aTarre buildworld cOOpKH.

o CONF_INSTALL - ITapameTpsl, IlepeaBaeMble Ha aTalre installworld mpu c6opke.

* CONF_WORLD - ITapameTphl, ItlepeaBaeMble Ha aTarax buildworld 1 installworld c6opKu.

* FlashDevice - OmpepesiseT THUII HOCUTeJS I WCIOJIb30BaHUA. II0ApPOGHOCTH CMOTPUTE B

FlashDevice.sub.

CylecTByeT MHOKECTBO JOIIOJTHUTE/BHBIX IIapaMeTpoB KOHQUIYpalluy, KOTOpble MOIYT OBITH
aKTyaJIbHBIMHU B 3aBUCUMOCTH OT THIIa NanoBSD.

2.3.1.1. O6uass HaCTpOMKa

CylecTByeT TPHU 3Tala, Ha KOTOPBIX II0 3aMBICJIy MOKHO BHECTU H3MEHEHUs, BJIMGIOIINE Ha
mpolecc CO0pPKH, IIPOCTO YCTAHOBUB IIEPpeMEHHYH B IIPeLOCTaBJIEHHOM KOHQPUIypallOHHOM
darine:

* run_early_customize: 10 BBIIIOJTHEHUS JIFOOBIX APYTUX TeCTBUU.

* run_customize: ImocJjie TOro Kak Bce CTaHAAPTHbIE Qpaiiyibl 6yayT pasMellleHbl

e run_late_customize: B caMOM KOHIle IIpOIlecca, HEIIOCPeJCTBEHHO Ilepef CO3JaHUeM

¢daxTHueckoro obpasa NanoBSD.

Jly1s1 HacTporKu o6pasa NanoBSD Ha JIr060M M3 3THX 3TAIIOB JIyUIlle BCETO 06aBUTh KOHKPETHOE



3Ha4Y€HHE B OAHY 13 COOTBETCTBYIOIITUX II€PEMEHHBIX.

[TepemenHas NANO_EARLY_CUSTOMIZE ucmosib3yeTcd Ha IIEpPBOM 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  wucmosb3yeTcsa — IIOCJe  YCTAHOBKH  AApa, CUCTEMBI U
KOHQUTIYpaIfMOHHBIX ¢aloB etc, a TakKe HACTPOMKU ¢aiyoB etc 1y ycTaHOBKM NanoBSD.
Takum o6pasoM, 3TO IIpaBHMJIBHBIM JTall IIpollecca COOPKU [j11 H3MEHEeHHs IlapaMeTpOB
KOHQUTYpaIliU U J00aBJIeHUd I1aKeTOB, KaK B IIpUMepe cust_nobeastie.

[TepemenHass NANO_LATE_CUSTOMIZE wucriosib3yeTcs HeIOCPEICTBEHHO Ilepe]] CO3JaHHeM o6pasa
IUCKa, II03TOMY 3TO IIOCJIeJHWM MOMEHT [JI1 BHeCeHUs U3MeHeHUM. IIoMHUTe, UTO IpoIenypa
setup_nanobsd y>ke BBIIIOJIHEHA M KaTasIoTH etc, conf U cfg, BK/Iro4asg mojgKaTaaory, y>ke UsMeHeHbl,
II09TOMY CeMyac He BpeMs HUX KOPPeKTHUPOBaTh. BMeCTO 3TOr0 MOKHO [00aBUTh WU YIAIUTH
KOHKpeTHbIe QanJIbl.

2.3.1.2. ITapaMeTpBHI 3arpy3Ku

CyIleCcTBYIOT TakKe IlepeMeHHble, KOTOpble MOTyT U3MeHUTH CII0co6 3arpysku obpasa NanoBSD.
/lBa mapaMeTpa IepeznarTcsa B bootOcfg(8) mas MHUITMaIM3aluy 3arpy30YHOr0 ceKTopa obpasa
IHCKa:

* NANO_BOOTOCFG
» NANO_BOOTLOADER

C mmomorrsro NANO_BOOTLOADER mMo>kHO BbIOpaTh Qaiiy 3arpysuyuka. Harbojiee pacnpocTpaHEHHbBIe
BapuaHTBl — boot0sio 1 boot0, B 3aBUCHMOCTH OT HaJIM4Hsd II0C/Iel0BaTeJbHOIO IIOpTa y
ycTporicTBa. Jlydlre He yKaselBaThb JPYyrOM 3arpysyMK, HO 3TO BO3MOXKHO. /JUIZ 3TOro
PEeKOMeHAyeTcs IIpefBapUTe]bHO O03HAKOMHUTBLCA C IaBou FreeBSD Handbook o mporiecce
3arpysKH.

C oMo NANO_BOOTOCFG MOKHO HAaCTPOUTH IIPOIIECC 3arpPy3KH, HAIIpUMep, BHIOpATh pasfess, C
KOTOporo 6yzet 3arpy»katbcs o6pa3 NanoBSD. [lepen MsMeHeHUeM 3HaYeHUs 9TOU IlepeMeHHOU
PEKOMeH/lyeTCsI 03HaKOMHUTBCA CO CTpaHHUIler pykoBogcTBa bootOcfg(8). OmMH W3 HHTepeCHBIX
IapaMeTpoOB, KOTOPBIM MOYKHO HU3MeHUTb, — 3TO TahMayT IIpoLeAyphl 3arpysku. /ljist aToro
nepeMmeHHyr0 NANO_BOOTOCFG MO>KHO M3MeHUTH Ha "-0 packet -s 1 -m 3 -t 36". B aToM ciyudae
IIpoIlecC 3arpysKd HAa4yHETCd IIPUMEpPHO 4Yepe3 2 CeKYH[Abl, TaK KaK peaKo BO3HUKAaeT
He0o0XO0MMOCTE XaThb 10 CeKyH/ Iepe]; HauaIoM 3arpysKH.

Xopomro 3HaTh: nepemeHHad NANO_BOOT2CFG  wucriosib3yeTrcd TOJNBKO B IOAIIporpaMme
cust_comconsole, KoTOopas MOKeT BbI3bIBaThCd Ha gTame NANO_CUSTOMIZE, eciut yCTpOHMCTBO UMeeT
II0C/IefloBaTeJbHBIN IIOPT U BECh BBOJ, U BBIBOJ, KOHCOJIU [OJDKEH OCYIECTBJISATHCSI Uepes Hero.
O6s3aTeJIbHO IIPOBEPHTE COOTBETCTBYIOIME IIapaMeTphl II0CIe0BaTeIbHOIO0 IIOpTa, TaK Kak
yCTaHOBKa HEKOPPEKTHOI'0 3HaYeHU ITapaMeTpa MOYKeT CJleJIaTh ero 6eCII0JIe3HbIM.

2.3.1.3. Co3maHue o6pasa gucka

B KOHIle IIpoIjecca 3arpy3KH IIPOMCXOAMUT CO3/aHMe oOpasa jAucka. Ha 3TOM 3rame CKpHUIT
NanoBSD mpefocTaBiisieT paii, KOTOPBIF MOYKHO IIPOCTO CKOITHPOBATh Ha JUCK JIJIST YCTPOMCTBA, U
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9TO IIO3BOJIUT €MV 3arpy3uThCAd U 3aIIyCTHUTBLCAA.

CylecTByeT MHO’KeCTBO IIepeMeHHBIX, KOTOphIe TOJDKHBI ObITh HAacTPOEeHbl IIPaBHJILHO, UYTOOHI
CKPHIIT CO3/1aJI IIPUTOIHBIH JIJISI UCII0JIh30BaHUs 06pa3 JHCKa.

 IlepemenHas NANO_DRIVE mo/pkHa OBITH yCTaHOBJIEHA B MMs HAKOIIMTeEJI HOCHUTEJS BO BpeMsd
BBITIOJTHEHUS. OOBIUHO 05KUaeTCsl, YTO 3HaUeHUe 110 YMOJIYaHUI adald, KOToOpoe IIpe/icTaBiIsgeT
nepBoe ycrpoucTBo IDE/ATA/SATA Ha yCTpoOMCTBe, OyIeT IPaBUJIbHBIM, HO TakKXe MOKET
HUCII0JIL30BaThCA IPYTrOM THUII HAKOIINUTe 1 — HanpuMep, USB-KJII0Y, B 3TOM CJIydae 3TO CKopee
OyzeT dad.

» IlepemenHas NANO_MEDIASIZE mospKHa OBITH YCTaHOBJIEHA B 3HaUeHMe pa3Mepa (B CeKTopax II0
512 6aiT) HOCUTeJII JaHHBIX, KOTOPBIN Oy/leT UCII0JIb30BaThCd. EC/IM 3a7aTh eé HellpaBUJILHO,
06pas NanoBSD Mo>keT BOOOIIle He 3aTPy3UTHCS, a BO BpeMs 3arpy3KU IIOSIBUTCS COOOIIeHUE O
HeKOPPEeKTHOM reOMeTPHH JTUCKA.

» Karasioru /etc, /var U /tmp BbIeJSII0TCA KaK quckya md(4) (malloc) mpu 3arpyske; UX pasMepsl
MOTYyT OBITH HACTPOEHBI B COOTBETCTBUU C IIOTPeOHOCTAMU YCTpoMcTBa. IlepeMeHHas
NANO_RAM_ETCSIZE 3amaét pasmep /etc, a mepemeHHass NANO_RAM_TMPVARSIZE ompefesisieT pasmep
Kak /var, Tak U /tmp, IIOCKOJIbKY /tmp CUMBOJIMYECKH CChlIaeTcsa Ha /var/tmp. IIo yMo4aHUIo
pasMep o6oux arckoB malloc yctaHoBiieH B 20 MB KaXKapii. FIX MOKHO U3MEHUTh, HO 0OBIYHO
/etc He CHUJIPHO yBeJIMUMBAaeTCd B pa3Mepe, mosToMy 20 MB — Xopolllag HavaJbHas TOYKa,
TOIZa KaK /var ¥ 0CO6eHHO /tmp MOTYT CTaTh 3HAYUTEJILHO O0JIbIIIe, eC/IU He CIIeIUTh 38 HUMMU.
191 cUCTeM C OrpaHUYeHHOM IIaMATBI0O MOJKHO BBIOpATh MeHBIIHME pasMephbl (GpanIoBBIX
CHUCTEM.

* [TockosibKy NanoBSD B OCHOBHOM IIpeflHa3HayeH /Ui CO3JaHUS obOpasa CHUCTEMBI I
YCTPOMCTBA, IIpPeAIiojaraeTcs, 4YTo0 HCI0JIb3yeMble HOCUTENU MaHHBIX OyAyT OTHOCHUTEJIHbHO
HebosbmUMU. IIo 3TOM mHpuuMHe GaloBasd CHUCTeMa HACTpOeHa Ha HCII0JIb30BaHUeE
HeboJILIIIOTO pasMepa 6Jsioka (4 K6) u Hebosbmioro pasMmepa ¢parmeHTta (512 6aur).
[TapaMeTpsl KOHQUTYpaliuu $paiyioBOM CUCTEMBI MOKHO MU3MEHUTDH C IIOMOIIBI0 IlepeMeHHOMN
NANO_NEWFS, HO CMHTaKCHC J0/DKEH COOTBETCTBOBATH GopMaTy KoMaHbl newfs(8). Kpome Toro,
II0 YMOJIYaHUI0 B QalsioBOM cucTeMe BKIrOUeHBbI Soft Updates. Ilogpo6Hee 06 3TOM MOYKHO
y3HaTh B FreeBSD Handbook.

* PassiuHble pasMepbl pasfesioB MOIYT ObITh 3amaHbl ¢ Hciogb3oBaHueMm NANO_CODESIZE,
NANO_CONFSIZE wm NANO_DATASIZE B BuAae KpaTHOro 512-6atiTHBIM cexkTopaM. NANO_CODESIZE
oIlpefiesisieT pasMep IIEPBBIX IBYX paszesioB obpasa: code#f1 u code#2. OHU [TOJDKHBI OBITH
IOCTaTOYHO OOJIBIIIMMH, YTOOBI BMECTUTH Bce (Qaliyibl, CO3[JaHHble B pe3yjbTaTe IIPOI[eCCOB
buildworld u buildkernel. NANO_CONFSIZE ompepesisseT pasMmep paszesa i KOHQUTYPaITHOHHBIX
¢daiioB, IMOITOMY OH He [O0JDKeH OBIThb OYeHb OOJIBIIINM; OJHAKO He CTOUT JejaThb ero
CJIUIIIKOM MaJIEeHbKHM, UTOOBI OH MOI BMECTUTh BCe KOHQUIYpallMOHHBIe ¢Qaiiyibl. HakoHeIr,
NANO_DATASIZE ompenessgeT pasMep [IONOJHUTEJBHOIO  pasfesa, KOTOPBIA  MOXKeT
HCII0JIb30BaThCAd Ha ycTpoiicTBe. IlociaeqHUM pasfes MoKeT OBITh HCIIOJIB30BaH, HAaIlpUMep,
1T XpaHeHUs $paliyioB, CO3/laBaeMbIX Ha JIeTy Ha JIVCKE.

2.3.2. Ilos1p3oBaTe/IbcKue PYHKITHH

B03MOXKHO TOHKO HacTpouTb NanoBSD ¢ IIOMOIIb0 GYHKIITUN 060JI0UKH B KOHQUTYPAITUOHHOM
¢atie. CireLyroIU IIpUMep WIIIOCTPUPYeT 6a30BYI0 MO/IeJIb I10/Ib30BaTeIbCKUX QYHKITUM:
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cust_foo () (
echo "bar=baz" > \
${NANO_WORLDDIR}/etc/foo

)

customize _cmd cust_foo

Bosiee mosiesHBIN IIpuMep (QYHKIIUM HACTPOMKU — CJIEAYIOIUM, 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

CyIiecTByeT HECKOJIbKO IIpeioNpe/leIEHHBIX  QYHKITUM JIsI  HACTPOMKH, TOTOBBIX K
HCII0JIb30BaHUIO:

* cust_comconsole - OTkirouaer getty(8) Ha VGA-ycTpoicTBax (y3/bl yCTpPOHMCTB /dev/ttyv*) u
II03BOJISIET KMCII0JIL30BATE II0OCIeA0BaTe/IbHEIHN IIopT COM1 B KauecTBe CUCTEMHOM KOHCOJIH.

* cust_allow_ssh_root - Pagpentuts root BXoauTh uepes sshd(8).

* cust_install_files - YcraHaBiuBaeT ¢aiyibl U3 Katasora nanobsd/Files, KOTOPBIA COIEPIKUT
I10JIe3HbIe CKPUIITHI /11 aAMUHUCTPUPOBAHUS CUCTEMEI.

» cust_pkgng - YcraHaB/IMBaeT IaKeThl U3 KaTasiora nanobsd/Pkg (Taxke Tpebyercd maker pkg-*
IUIs1 HaYaJIbHOU 3arpy3KH).

2.3.3. /lo6aB/IeHHE IAaKETOB

[TakeTbl MOIYT OBITH [go6aBjeHbl B o00pa3 NanoBSD g obecriedeHus ClielUpUUeCKUX
GYHKITMOHAIBHBIX BO3MOKHOCTEN YCTPOUCTBA. [JIs1 5TOTO MOXKHO:

» Jlo6aBbTe cust_pkgng B mepemenHyr0 NANO_CUSTOMIZE mim

» Jlo6aBbTe KOMaHAy 'customize_cmd cust_pkgng' B HacTpamBaeMbIM KOHQUTYPAITUOHHBIN Qaiil.

O6a MeToZa IPUBOAAT K OZHOMY pes3yJbTaTy: 3allyCK IIpollemypsl cust_pkgng. 3ta mporenypa
npoBeputT Katasor NANO_PACKAGE_DIR mag Iiomcka BCeX IIaKeTOB HJIM TOJIBKO CIIMCKA IIAKeTOB,
yKaszaHHbIX B mepeMeHHOM NANO_PACKAGE_LIST.

OOBIYHO IIpU YCTAaHOBKE IIPWJIOKeHUMN 4yepe3 pkg B cTaHzgapTHOM cpezne FreeBSD 1poriecc
YCTAaHOBKHU pasMelljaeT KOHQUIYpaIlMOHHBIe ¢paliyibl B KaTasore usr/local/etc, a CKpUIITHI 3a1rycka
— B KaraJiore /usr/local/etc/rc.d. IIoaToMy moc/e YyCTAaHOBKU HeOOXOAUMBIX IIAKeTOB UX HY>KHO
HaCTPOUTH, UTOOBI OHU 3aIlyCKaJIMCh Cpa3y I10cjle YCTaHOBKU. /IJIs1 3TOr0 He06X0AMMO PasMeCTUTh
COOTBETCTBYIOIIMe KOHQUIYpPAIlMOHHbIe $paiiyibl B IIPaBUJILHBIX KaTajoraX. 3T0O MOKHO C/lesIaTh,
HalucaB CIlel[Ma/IM3UpOBaHHBIe IIPOIleAyphl, MJM HCII0JAb30BaTh OOIIYI  IIPOLleAypy
cust_install_files biv) 421 KOPPEKTHOTro pasMelreHus ¢daiios us KaTaJsiora
[usr/src/tools/tools/nanobsd/Files. O6pIYHO Takke TpebyeTcd A00ABUTH OHY HJIN HECKOJIbKO
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3amnmcen B ¢pari /etc/rc.conf [y1g KaXK0ro rmaKeTa.

2.3.4. Ilpumep daityia KOHPUrypanuu

[TosiHBIM TpuUMep KOHOUIypallMOHHOro Galaa [Jig CO3J4aHUd I10J1b30BaTeJbCKOTO o6pasa
NanoBSD MOKeT BBHIIJIAZETh CIeLYIOIUM 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 mmapaMeTpsl COOPKU U YCTAHOBKHU MO>KHO HalTU Ha CTpaHulle CiipaBoOYHUKaA src.conf(5), HO He
BCe mapaMeTphl MO>KHO WJIH CJIe[yeT UCII0JIb30BaTh IIPU Co3faHUU obpa3a NanoBSD. [TapameTpsl
COOPKU U YCTaHOBKU JIOJKHBI OIIpeflesIATHCI B COOTBETCTBHUU C IIOTPEOHOCTIMHU CO3/laBaeMOro
obpasa.

HanpuMmep, FTP-KJIMeHT U cepBep MOIYT He nmoTpeboBaThes. Jlo6asienue WITHOUT _FTP=TRUE B ¢aiin
KoHuryparuu B pasgese CONF_BUILD mo3BosuT m36ekaTh UX COOpKU. TakKe, eCJIM YCTPOMCTBO
NanoBSD He OyfeT MCIOJIb30BaTbCd [ COOpPKH  IIporpaMM, MOJXKHO [/100aBUTH
WITHOUT_BINUTILS=TRUE B pasges CONF_INSTALL, HO He B pasgesn CONF_BUILD, Tak Kak OHM OyayT
HUCII0JIE30BaThCA /I COOpKU 06pasa NanoBSD.

He c6opka oIlpe/ieJIeHHOTO Ha6opa IporpaMM — Yepe3 OIITUI0 KOMITHJISIITUN — COKpaIlaeT obIiee
BpeMsi COOPKM M yMeHbIIaeT TpeOGyeMBIN pasMep [IUCKOBOTO o6pasa, TOIZa KaK OTCYTCTBHeE
YCTaHOBKH TOTO ’Ke Habopa ITporpaMM He COKpaIaeT o61ree BpeMsi COOPKH.

2.4. OoHoB/JIeHHue NanoBSD

IIporecc o6HOBIeHUs NanoBSD 0THOCHUTEJIBHO IIPOCT:

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

2. 3arpysuTe HOBBIM 00pa3 B HEUCIIOJIb3yeMbIU pa3jes paboTarolero ycrporcrsa NanoBSD.
BakHeMIllee OT/IMYMe 3TOr0 Iara OT IIepBOHAYaJbHOM YycTaHOBKH NanoBSD
3aKJII0YaeTCsd B TOM, YTO Tellepb BMeCTO HCII0b30BaHus _.disk.full (KOTOPEIN cOep>KUT
obpa3 Bcero AucKa), ycraHaByuBaeTcd obpa3 _.disk.image (KoTopsléi comepXuT obpas
O/IHOTO CHCTEMHOTI0 pasjesia).

3. Ilepesarpysure CUCTeMY U 3aIIyCTHUTe €€ C TOJIbKO YTO YCTaHOBJIEHHOIO pasjesa.

4. Eciu BCe IIPOIILJIO YCIIEIITHO, 0OHOBJIEHHE 3aBepPIIIEeHO.

5. ECJTM 4TO-TO IIOHJIET He TaK, IIepe3arpy3uTech 06paTHO B IPeAbIAYIIHN pasfes (KOTOPhIH
COIEP>KUT CTapylo, pabouyl Bepcuio), UYTOOBI BOCCTAHOBUTL pPabOTOCIIOCOGHOCTH
CHCTeMBI KaK MOYKHO ObIcTpee. McIIpaBbTe BCe ITPOOJIEMBI HOBOM COOPKH M IIOBTOPHUTE
Iporiecc.

JlJ1s1 yCTaHOBKH HOBOTO 06pa3a Ha paboTaroIyr cucTeMy NanoBSD MOKHO HCITOJIF30BAaTh CKPUIIT
updatepl wtu updatep2, pacIoIO’KeHHBIN B AUPEKTOPUU /root, B 3aBUCUMOCTH OT TOTO, C KaKOTO
pasjesia 3amyIeHa TeKyIas CUCTeMa.

B 3aBHCHMOCTH OT TOTO, KaKHe CJIy>KOBI JJOCTYITHBI Ha XOCTe, IIPeIOCTAaBJISIIONIEM HOBHIM 06pa3
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NanoBSD, ¥ Kako¥ THUII Iepefayd IIPeAIloUTHUTe/IeH, MO>KHO PacCMOTPeTb OJUH U3 3THUX TPeX
CIIOCO0OOB:

2.4.1. Ucnosib3oBaHue ftp(1)

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

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

2.4.2. Ucnnosib30BaHue ssh(1)

Ecsiu nipefmiouTUTe IeH 6€30I1acHBIH CII0co6 Iepejayun, pacCMOTPUTE CIeIyIOIIUI IpUMep:

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

2.4.3. Ucnosib3oBaHue nc(1)

[TompoGy¥iTe 3TOT IIPUMEP, €CIU Ha yAAJEHHOM XOCTe He 3aIyllleHbl HU Ccayxba ftpd(8), Hu
cy>x6a sshd(8):

1. CHavasa oTkpo¥iTe TCP-ciymiaTesIb Ha XOCTe, 0OCIyKUBAIOIeM 06pa3, U HaCTPOMHTe ero
Ha OTIIpaBKy o6pasa KJIMUEeHTY:

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

o Y6emuTech, YTO MCIIOJIB3yeMBIM IIOPT He 3a0JIOKMpPOBaH g IIpHUEMa
BXOJAIIUX IIOAKJIYEHUH ¢ XocTa NanoBSD Me)KceTeBBIM IKPaHOM.

2. IJogkIroyuTeCh K XOCTY, IIPefOCTaBJIAIOIIEMY HOBBIM 00pas, W BBIIIOJIHUTE CKPHUIIT
updatepl:

# nc myhost 2222 | sh updatep
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