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BBepeHue

mkimage-profiles, unu m-p — pe3ynbTaT OCMBICIIEHUS ¥ 0000IIEHUSA ONbITa
CO3[aHUs CEMENCTB OUCTPUOYTUBOB CBOOOOHOTO IPOrPaMMHOT0 00eCcIiedeHn s
Ha 0aze ALT Linux.

Henu

* MIOOIIPEeHNEe COBMECTHOM PabOThI

* OTHOCHUTEJIBHO HU3Kas TPYAOEMKOCTh MCIIOJIb30BaHUS

* IPUTOOHOCTH K IPUMEHEHUIO KaK OYeHb KPYTHIMU XaKepaMy, TaK U HOBUYKaMU
CpencrBa

IIByXypOBHEBOCTE:

e MeTarnpoduns 6omee 0OHLEMEH U CIIOXKEH, HO BRITOOEH OIS JHOJITOCPOYHOMU
pa3paboTKu

* CreHepUpPOBaHHBLIM OUCTPUOYTUBHBIN NPOodusb 60siee 1erko 0003puUM U
MoOupuUIUpyeM KakK OQHOPa30BhIK (POPK

¢ HACJIEOCTBEHHOCTLh Ha YPOBHE MHINBUOYAJILHBIX 0ocoOeHHOCTeN U 06pa30B B
oejioM

* ITPO3PAYHOCTh U AUATHOCTUPYEMOCThH (OPMHUPOBAHUS KOHGUTYPaALIUU
* MIOKYMEHTUPOBAHHOCTD
IIpuMepsbI HCIIOIL30BaHHUST

BrinnonHsieM HadaslbHBIE MHCTPYKIHUHU I1O0 JOKYMEHTAIIUM:

git clone git://git.altlinux.org/gears/m/mkimage-profiles.git
cd mkimage-profiles
make rescue.iso

vi
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naea 1. Welcome to m-p!

Brief summary

Configurables: ~/.mkimage/profiles.mk;
see doc/params.txt and conf.d/README

License: GPLv2+, see COPYING

Most docs are in Russian, welcome to learn it or ask for English.
3agaya:

* KOH(QUTYpUPOBaHUE U co3maHue 00pa30B Ha 6a3e ALT Linux
KoHuennus:

* KoHuUrypanus, Kak u o0pa3 — 00bEKT IMOCTagUNHOM COOPKHU

* MeTanmpoduUIb CIIYKUT PEIIO3UTOPHUEM [IJIsi IOCTPOEHUS UHOUBUOYATbHOTO
npodussi, 10 KOTOPOMY CO30AETCS UTOTOBEIM 00pa3

OcobOeHHOCTH:
* MmeTanpodusbs npu cO0pKe MOXKET OLITH JOCTYIIEH TOJILKO Ha YTEeHUE
e 111 COOPKM IIOOLICKMBAETCS IIPEenIIouYTUTeNIbHO tmpfs

* B IIpoGuJIb KOIMUPYIOTCS TOJILKO HYKHBIE 00BEKThI; OH aBTOHOMEH
OTHOCUTENBHO MeTanpopuiIs

Crtapuu pabOTHI:

* WHUIIMATKU3alus COOPOUYHOT0 ITPOPUIs

cbopka KoHpUrypamuu obpasa

* HamoJIHeHHe COOPOYHOTrOo MPoduIs

cbopka oOpa3a

OOBEKTHI:

* OUCTPUOYTHUBLI ¥ BUPTYyaIbHbIE CPEIbl/MAIINHEI:
* omnucwiBaoTcs B conf.d/*.mk

¢ MOT'YT OCHOBHBIBATLCY Ha IMPEenIMeCTBEHHUKAX, PACIINPAAd UX

OUCTPUOYTUBEI TaKKe BKJIIOYAIOT OOUH UJiM 00Jiee cyOmpoduien mo
HagoOHOCTHU

* JXeJlaTeJIbHO n30eraTh MHOXKECTBEHHOT O HacCJiegoBaHUsA, CM. TXK. (I)I/IqI/I
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* cybnpoduu:
* crmucok cobupaetcss B $(SUBPROFILES)

* 0a30BBIE KOMITJIEKTHI ITIOMEIIEHEl B IIOKaTaorax moma sub.in/; ux Habopsl
CKPUIITOB MOTYT PACHIMPSATLCS GudaMu

* buum:
* 3aKOHYEHHBIe 0JI0OKM QYHKIIMOHAJILHOCTH (UJIM HAaOOPHI TAKOBBIX)
* ONUCHIBAIOTCS B MHOWBUAYyaJbHBIX features.in/*/config.mk
* MOTYyT TpeboBaTh Apyrue ¢pudu, a TakkKe cyonpoduim

* HAKOIIHUTEJbHEIN CICcOK cobupaeTrcs B $(FEATURES)

ripu c6opke $(BUILDDIR) comepkumoe ¢pud mobaBnseTcs B Ipopuib

* coucku naketoB (* LISTS):
* BHUMAHUe: He HaJo Co3JaBaTh Ppruy, eciii JOCTAaTOYHO CIIMCKAa IIaKeToB!
* mpockOa 1Mo BO3MOKHOCTHU n3berath ayonupoBanus (cMm. bin/pkgdups)

» uaguBuayanbHbie nakeTw (¥ PACKAGES): cm. Tx. conf.d/README

Pesynberart:

* IIPU yCIIEIIIHOM 3aBeplleHun cOOpKU 0O6pa3 Ha3bIBAETCS 110 UMEHHU 1IN U
yknageiBaeTcsa B $(IMAGEDIR):

* yKa3aHHBIN SBHO,
e 100 ~/out/ (eciu BO3MOZKHO),
* unu $(BUILDDIR)/out/ nraue
* hopMHUPYIOTCS OTUETHI, eciu 3anpouieHsl (REPORT)

CM. TX.:

* https://altlinux.org/mkimage-profiles: o63opHasi foOKyMeHTalus, B T.4. howto
* doc/:

* params.txt: mepeMeHHbIe, YKa3bIBaeMbIE TIPU 3alyCKe COOPKU

» pkglists.txt: popmupoBanme coctaBa obpasa

* features.txt: 0030p mogKIIIOUaeMbIX 0COOEHHOCTEH!

[IpuMedyaHue: IyTU B JOKyYMEHTAILIMM 3a0al0TCS OT KaTaJiora BEPXHETrO YPOBHS,
€C/IU He yKa3aHbl KaK OTHOCUTEJIbHbIE B SBHOM Bupe (./) MU 10 CMBICITY.



https://altlinux.org/mkimage-profiles

Welcome to m-p!

Yoauu; 4TO HEe TakK — MUIIIUTE.

Michael Shigorin <mike@altlinux.org [mailto:mike@altlinux.org]>, Anton
Midyukov <antohami@altlinux.org [mailto:antohami@altlinux.org]>
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naBa 2. NepeMeHHble make

[TepeMeHHBIE MOTYT OBITH 3aflaHbl, KaK B KOMaHIe COOPKH B KAQYeCTBe
apryMeHTOB, Tak U B ¢aiine HacTpoeKk $HOME/.mkimage/profiles.mk.
[Tpu 3amycke Ha COOPKY IPUHUMAETCS P ITEPEMEHHBIX (CM. TXK.
profiles.mk.sample):

* APTCONF
* 3a[1a€T nyTh K TpebyeMmomy apt.conf
* 3HaYeHHUe: NyCTO (II0 yMOT4YaHUIO CUCTEMHBIN) TMOO CTPOKa

* cM. image.in/Makefile, doc/apt.conf.sample

ARCH
* 3aM1aéT IEeNIeByI0 apXUTEKTypy 00pa3oB

* 3HaYeHUe: NyCTOo (II0 yMOJI4aHHUIO aBTO) T1OO CTPOKa

* cM. lib/build.mk

ARCHES

* 3agaeT HaOOp LIeIEBHIX apPXUTEKTYP IIPU ITapaMeTPpUUYeCKOM 3alaHuHU
APTCONF

¢ 3HAQ4YeHue: 1yCcTto (o YMOTYaHHUIO aBTO) 71160 CIIMCOK qgepe3 HpOﬁeH

* cM. Makefile, doc/profiles.mk.sample

AUTOCLEAN
* BKIO4YaeT yOopky (distclean) mocrne ycmerHo# coopku odpa3a

* 3HaYeHHUe: NyCTOo (II0 yMom4aHuIo HeT) nMubo j1odasi CTpoKa

e cM. lib/build.mk

BELL
* IIOIAET CUTHAJI IIOCJIe 3aBEPINEeHUsT COOPKU

* 3HaYeHUe: NyCTOo (II0 yMoI4aHHUIo HeT) nmubo 1obast CTpoKa

e cM. lib/build.mk

BRANCH
* yKa3bIBaeT [OJI KAKOTo OpaHya ITpOou3BOOUTCS cOOpPKa

* coOMpaeT BMECTO PEryIsipoK CTapTEePKUTHI




[TepemenHble make

* 3HaYeHUe:
* He OMPEeeNeHO - ITLITAETCS ONPEeOeTUThCS aBTOMAaTUYECKHU
* MIyCTO - ITPUCBaAMBaETCs 3HaUeHue sisyphus
* ums OpaHuya (sisyphus, p10, p9)

e cM. doc/branch.txt main.mk, conf.d/mixin.mk

BUILDDIR
* 3afla€T KaTaJioT TeHepupyeMoro npodpuias u cOopku
* 3HaYeHUe: NyCTOo (II0 yMOI4aHUIO aBTO) TMOO CTPOKa

* cMm. lib/profile.mk

BUILDDIR PREFIX
* 3amaeT npeduKC KaTajora reiepupyeMoro npoduns u cOOpKu
* 3HAYEHUEe: CTPOKA; 0 YMOJTYAHUIO BEIOMPAETCS aJlTOPUTMHUYECKHU

e cM. main.mk

BUILDLOG
* 3amaéT nyTh K (ainy xKypHana COOPKU/OYUCTKHU
* 3Hauenue: $(BUILDDIR)/build.log (mmo ymonuanuio) 1u60 CTpoKa

* cM. lib/log.mk

CHECK

* BKJ/IIOUAET PEeKUM IIPOBEPKH cOOpPKU KoHpurypaluu (6e3 coopku obpa3za)
* 3HAYEeHUe:

* IyCTO (II0 YMOJIYAQHHIO) - IPOBEPKA HE OCYIIECTBIISIETCS;

* 0 - mpBepsIeTCS TOJIBKO KOH(PUTYpaIlKsi, COUCKU ITaKeTOB He ITPOBEPSIOTCS;

* Opyroe 3Ha4YeHUe - MOJIHAsI MPOBEpPKa.

cM. lib/build.mk, lib/clean.mk
* CLEAN
* 9koHOMUSA RAM+swap nmpu c6opke B tmpfs, nHaue MecTa Ha OUCKE

* oumncTKa paboyero Karasora Imocje yCIelnHOoH COOPKY 0YepemHo CTaquu
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[TepemenHble make

* MOXKEeT IIOMeIllaTh UCII0JIb30BaTh HEKOTOPhIe BapUaHTHl OTJIadKU
* 3HaueHue: n1ycro, 0, 1, 2; mo ymonuanuto nnycto upu DEBUG, nHaue 1

e cM. lib/clean.mk

DEBUG
* BKJIIOUAET CPeACTBa OTJIaAKH, MOXKET OTKJIIOYUTh 3aYUCTKY IT0CIe COOPKU
* 3HayeHue: IIyCTo (o ymonyaHuio), 1 unm 2

e cMm. lib/log.mk, lib/clean.mk

DISTRO VERSION
* 3aaéT BEPCUI0 OTUCTPUOYTUBA, €CJIIN IPUMEHUMO
* 3Ha4YeHHUe: MyCTOo (II0 yMom4aHuio) mubo nrobasi CTpoKa

* cM. image.in/Makefile

HOMEPAGE, HOMENAME, HOMEWAIT
* yKa3bIBAIOT afpec, Ha3BaHMeE U TauMayT IIepexofa OJjisd OJoOMalllHel CTpaHUIIbL
* 3HaueHUue: KoppeKTHEIM URL, CTpoKa, Lieji0e HeoTpuliaTeIbHOE YHUCIIO

* cM. features.in/live/generate.mk (T. 110 yMOJT4aHUSIM)

IMAGEDIR
* yKa3hbIBaeT IIyTh AJII COXpaHeHUs coOpaHHOTo oOpa3a
* 3HaueHue: paBHO $HOME/out, ecnu cymectByeTt, nHade $(BUILDDIR)/out
* (mo yMmosi4yaHuio), 1ub0 OPyrou myTh
* cM. lib/profile.mk
* ISOHYBRID
e BKJIIOYaeT co3maHue rudbpumuro ISO-obpa3za
* 3HAaYEeHUe: IMYCTOo (10 yMOoIYaHuio) 1ubo jmrobasi CTpoKa
* cM. features.in/pack/config.mk, features.in/isohybrid/config.mk
« ISO LEVEL
* 3afaeT omumio -iso-level mms xorriso (mkisofs) 8 mkimage

* 3HayeHwue: 2 (1o ymondanuw) unm 1, 3, 4
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* cM. man mkisofs

LOGDIR

* yKa3hIBaeT IIyTh AJII COXPaHEeHUS JIOTOB COOPKU

* 3HaveHue: paBHO $(IMAGEDIR) (mo ymon4yaHuio), 1160 Opyrou nyThb

* NB: B cuny crieuupuku o0paboTKU mepegaeTcss TOIbKO SIBHO

cM. lib/build.mk, lib/profile.mk
MKIMAGE PREFIX

* yKa3belBaeT nyTh 00 mkimage. Ecnu mapaMeTp He yKa3aH, TO UCIIOIb3YETCS
CHUCTeMHBIM mKimage

NICE

* MOHUKAaEeT Harpy3Ky CUCTeMbl COOPOYHOU 3aauen

* 3HAYEeHUe: IMYCTO (10 yMOoJI4aHuIio) 1ubo jmro0ast CTpoKa

* cM. lib/build.mk

NO SYMLINK

* He CO3[JaBaTh CUMBOJINUECKHE CCHUIKHA Ha COOpaHHBIN 06pas3
* 3HAYEHUe: MyCTO (110 yMoI4yaHuio) 1nbo ymrobasi CTpoKa

* cM. image.in/Makefile

NOCHECK

* OTKJIIOYaeT IIPOBEPKY CIIMCKOB IIaKeTOB Ilepen COOPKOU

* 3HaUYeHUe: IIycTo (110 yModaHuio) nubo gobas CTpoKa

* cM. pkg.in/lists/Makefile

QUIET

* OTKJIIOYaeT IOSICHSOIINE Co00IIeHs IIpK cOOpKe (Hampumep, IOof cron)
* 3HAYEeHUe: IMyCTO (10 yMo4aHuio) 1ubo ymobasi CTpoKa

* cMm. Makefile, lib/build.mk, lib/clean.mk, lib/profile.mk
PACK SQUASHFS PROCESSORS

* 3a[1a€T KOJINYECTBO IIPOLIECCOPOB (IOEP UIU TOTOKOB), KOTOPHIE OYOYyT
3a[IeiCTBOBAHHI [IJIs1 YITAKOBKU CKBOIIIA




[TepemenHble make

¢ 3Ha4YeHue:

* IyCcTO (10 YMOJT4aHUI0) - OyAyT 3adeliCTBOBaAHLI BCE OCTYIIHbBIE
ITPOIIECCOPBI

* 11000€e YMCJI0, He MTPEBHIIAIONIee YHUCII0 JOCTYITHRIX ITPOLIECCOPOB
* cMm. mkimage/config-squash.mk
* REPO
* 3aa€T UCTOYHUK PEMO3UTOPUS [/ BKIIIOUEHUSI BHYTPU oOpa3a
* 3HaYeHUe:
* npedukc umeHu ¢arina us /etc/apt/sources.list.d/
* npoTtokoin ("http" nmubo "rsync"), "/" u npedukc umenu ¢atina
* cM. features.in/repo/image-scripts.d/90-enable-repo
* REPORT
e 3ampalnuBaeT CO3gaHue OTYETOB 0 cOOpaHHOM oOpase
» TpebyeTt BKkmouenuss DEBUG u otkmiouernuss CHECK
* 3HaYeHUe:
* IyCTO (IO YMOJTYaHUIO) - CO3TaHue OTYETA BHIKJIIIOUEHO
* 2 - cO37aTh apXUB U3 KaTajora OT4YETa
* mo0asi Apyroe HEMyCTOe 3HaYeHHUe - CO37IaTh OTYET B BUIE KaTajora
* cMm. Makefile, report.mk, lib/report.mk
* ROOTPW

¢® YCTaHABJIIMBAET IIaPOJIb root mo YMOJI9aHHUIO OJIA 06pa30B BUPTYAJIBHBIX
Malll1H

* 3HaUYeHUe: IIycTo (110 yModaHuio root) nu6o cTpoka

* cMm. features.in/deflogin/rootfs/image-scripts.d/50-root
* SAVE PROFILE

* COXpaHseT apXuUB CreHepupoBaHHOro npoduns B .disk/

* 3HAYEeHUe: MYCTOo (10 yMOoIYaHuio) 1ubo jmrobasi CTpoKa

* cM. image.in/Makefile




[TepemenHble make

* SORTDIR
* IIOTIOJTHUTEJILHO CTPYKTYPUPYET KaTajior cCOOpaHHBIX 00pa30oB
* 3HAYEeHUe: IMyCTO (10 yMOJIYaHuIio) MO0 CTpoKa
» HanipuMep, $(IMAGE NAME)/$(DATE)
* cM. image.in/Makefile
* SQUASHFS
* ompepenseT xapakTep cxkaTtusa squashfs gns stage?2
* 3HAYeHUeE:
* mycTo (10 yMoJT4aHuio) mub6o normal: xz

* tight: xz ¢ -Xbcj no nmnatdopme (n1ydiiie, HO OOJbIIe — ITOAOOP B ABa
IIpoxoma)

* fast: gzip/lzo (OpICTpee 3alaKOBHIBAETCS U PACIIaKOBHIBAETCS, MEHBIIIE
CTeIleHb)

* cMm. features.in/stage2/stagel/scripts.d/03-test-kernel
» STATUS
* nmobGaBsisieT B UMs oOpa3a YKa3aHHBIN ITpedUuKC
* 3HaYeHUeE:
* ycTo (1o yMo4yaHuio) mubo cTpoka (Hanpumep, "alpha", "beta")
* cM. image.in/Makefile
« STDOUT

* BEIBOOUTH Cco00IIeHus npu BKIoueHHOM DEBUG omHOBpeMEeHHO B JIOT M Ha
9KpaH

* 3Ha4yeHUe:
e 1 - BKJIIOUHUTH BEIBOM Ha 9KpaH, ecnu BKIO4YeH DEBUG
* cM. lib/log.mk
* USE QEMU

¢ MCIIOJIB30BaATh emu, €CJ/Id apXUTEKTypa He COBIIagaeT

* 3Had4eHUe: 10



[TepemenHble make

* 1 (1m0 yMO4aHUI0), OJI OTKJIIOYEHUS UCIIONb3yHUTe M1000e mpyroe
3HaUYeHue

* cM. lib/build.mk

* VM SAVE TARBALL
* yKa3hIBaeT, YTO HY2KHO COXPaAHUTh ITPOMEXKYTOYHBINM Tap00JI, U3 KOTOPOTO
* co3maéTcst o0pa3 BUPTyaJIbHOM MAalllMHEI, B 3amaHHOM (popMaTe

* 3HayeHwus: tar tar.gz tar.xz

cM. features.in/build-vm/lib/90-build-vm.mk
* VM SIZE
* 3aaéT pa3Mep HecxkaToro obpal3a BUPTYyaJIbHOM MAIIMHEL B OaWTax
* 3Ha4YeHHe: IIyCTO (IO YMOTYaHUIO IBOMHOM pa3Mep UpyTa) UId 1eJioe

e cM. features.in/build-vim/lib/90-build-vm.mk, bin/tar2vm

npuMmep

make DEBUG=1 CLEAN=1 grub.iso

2.1. NepemeHHaa BRANCH

ITepemenHass make, yKa3bIBaolas ajsi KaKOoro OpaHya IPOU3BOOUTCS COOpKa.
Ecnu He 3afgaHa, onpenessieTcss aBToMaTudecku. Eciiu mepeMeHHast UMeeT
IIyCcTOe 3HaYeHue, Ha3HavaeTcd sisyphus. [ Toro, 4ToOvl TP YKa3aHUU 3TOU
repeMeHHOM cOOpKa OCYIIEeCTBIISAIACh IS 1ieJIeBOTo OpaH4a, TpebyeTcs:

* nponucarthk B ~/.mkimage/profiles.mk:
APTCONF = ~/apt/apt.conf.$(BRANCH) .$(ARCH)
* co3marTh liesieBble KOHGUTH apt M0 YKa3aHHBIM BHIIIIE ITYTSIM.

[Tomumo storo nepemerHass BRANCH, ecnu onpenerieHa, 3aMeHs€T B UMEHU
cobupaemoii 1enu ciaoBo "regular" Ha "alt-$BRANCH". TakuM oOpa3oMm
mocTUraeTcsi COOpKa CTapTEPKUTOB 13 NMPOGUIIS PETYIAPOK IO 3adaHHbIN
OpaHu4.

Takzxke 3Ty mepeMeHHYI0 MOXKHO HMCIOJIb30BaTh B ITPOGUIIAX OPYTUX IIeNIel O
obecrieueHus MOAOEPKKH 1ieJiIeBoro OpaHya.
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naBa 3. Puum

OcobeHHOCTU OUCTPUOYTUBA, HE YYUTHIBAEMEIE B ITaKEeTHOU Oa3e MU 3aBUCSIINE
OT IIepeMeHHBIX BpeMeHU COOpKU/yCTaHOBKHY oOpa3a; o He0OXOOUMOCTH BIUSIOT
Ha KOH(UTypaluio, IPUHOCAT C COO0M UM 3anpallliBai0T CKPUIITHI, KOTOPHIE
MOTYT OBITH O(pOPMJIEHBI KaK:

* scripts.d/ unu image-scripts.d/ pa3nu4YHBIX CTagui;
* B BUfe ITaT4el B image-patches.d/ pa3nuyHbIX CTagui;
* naketTHl installer-feature-* (Tk. https://www.altlinux.org/Installer/beans).

B GonpIIMHCTBE ClIydaeB MOXKHO peKOMeHOoBaTh co3nanue feature cpegcrsamu
MeTarnpoduIs, TOCKOJIBKY IIPU 3TOM AepeBo Koga 0ojiee yooOHO [ aHaIKU3a

1 OOHOBIIEHUS (¥ B OTIIMYUE OT M-p-d — HET BEIHYKAEHHOU HEOOXOOAUMOCTHU
1100 KOHTPOJIUPOBaTh BKIIOYEHNE HYKHBIX (pUU "BPy4YHYIO" B CKPUIITaX I10
KOCBEHHLIM ITpHU3HaKaM, Tu00 BEIHOCUTH UX B IMakKeTH installer-feature-*); Takxe
BO3MOZKHO OOOUTHCS OOJILIIEN CTEIIeHW MHTEerpallii 110 JaHHBIM (HaIllpuMep,
s3bIK U LiveCD).

CospmaHue ¥ ymakoBkKy installer-feature-* MoXHO peKOMeHIOBAThb, ECJIU:

HeoOXOOMMbI TaKEeTHBIE 3aBUCUMOCTH (B T.4. BEPCUN/KOH(QIINKTHI);
* TpebyeTcsd KOMIUINPYEMBIN I1aTGOPMO3aBUCUMEBIN KO (OIS 4ero OHL...);

* KOon ¢pUYM OOCTATOYHO cenududeH, HeTpUBHUaJleH U 00bEMEH, YTOORI
3arpoMozkKgaTh MeTarrpoduab ObIJI0O HEe 0UYeHb OCMBICTIEHHO;

(1)I/IT-Ia IIpegcTaBiIsdeT U3 cebs OTOETbHBIN MUHHU-TIPDOOYKT, Had KOTOPBIM BeJIéTCﬂ
dKTHUBHAasA pa60Ta (BO3MO}KHO, HEeCKOJIBKUMHU J'IIOJII:MI/I).

CtouTt u3berath U3MEHEHUS MAaKETHHIX YMOJIYaHUN B ClIy4ae, Korga ux
IIPELCTaBIsIeTCS OCMBICITIEHHBIM U BO3MOXKHBIM CKOPPEKTHUPOBATh B IaKeTe:
TakKuM 00pa30M OHU CTaHyT Oojiee OUCTPUOYTUBHBIMU.

OOpaTtuTe BHUMaHUe, 4YTO PUYU BKIIIOUAIOTCSA B KOMIIJIEKT HHKPEMEHTAaJIbHO:
4TO HOOaBUIIHU, TO yKe He yOpaTh; IO3TOMY IIPU HEOOXOOUMOCTH CIIEAYyEeT
BBIEJIATh IPOMEKYTOYHEIE I1e/Id COOPKHU, coduparone HeooOXxoguMble pran
¥ OCTaBJISAIOIINE Te, 10 KOTOPHIM €CTh PaCXOXKAEeHUsI, Ha BKIIOUeHNEe OInXKe K
KOHEYHOU OUCTPUOYTUBHOU IIE€JIN.

CornalleHue o UMeHOBAaHUIO TaK0oBO, UTo 1enu use/OUYA u use/OPUYA/...
onpepensioTca B panine features.in/®MUYA/config.mk u TOTBKO B HEM.
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Nnaea 4. CnMCKM nakeToB

CocTaB nmakeTHOM 6a3bl cyOIrpoduien onpenensieTcss 3HAUeHUSIMU CIIeTYIOIIUX
nepeMeHHBIX Tpoduns (cMm. Tx. conf.d/ README):

* main: makeTHast 6a3a /i1 YyCTAaHOBKHU
* sub.in/main/Makefile, features.in/*/main/lib/
« THE LISTS, BASE LISTS, MAIN LISTS, COMMON LISTS
« THE GROUPS, MAIN GROUPS

« THE PACKAGES, BASE PACKAGES, MAIN PACKAGES,
SYSTEM PACKAGES, COMMON PACKAGES

« THE PACKAGES REGEXP, BASE PACKAGES REGEXP,
MAIN PACKAGES REGEXP

 THE KMODULES, BASE KMODULES, MAIN KMODULES,
BASE KMODULES REGEXP

« KFLAVOURS
* stage2: obmiast 4acTs install2, live, rescue
* sub.in/stage2/Makefile, features.in/*/stage?2/lib/
* SYSTEM PACKAGES, STAGE2 PACKAGES

» STAGE1 KMODULES, STAGE1 KMODULES REGEXP,
STAGE2 KMODULES, STAGE2 KMODULES REGEXP

» STAGE1 KFLAVOURS unu KFLAVOURS gnsa grub, ons gpyrux
3arpy3uukoB nocnepguuu u3 STAGE1 KFLAVOURS unu KFLAVOURS

* install2: komMmnakTHas ">XXKuBas" cucTeMa, cogepzkalliasi TOJIbKO UHCTAIATOD
* cM. stage?2
» features.in/install2/install2/stage2cfg.mk, features.in/*/install2/lib/
 INSTALL2 PACKAGES
* live: monb3oBaTenbckuii LiveCD (MoxKeT cofepKaTh TaKxKe UHCTAJISTOP)
* cM. stage?2
» features.in/live/live/stage2cfg.mk, features.in/*/live/lib/
« THE LISTS, LIVE LISTS, COMMON LISTS
* THE GROUPS, LIVE GROUPS
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CHOucKku makeToB

« THE PACKAGES, LIVE PACKAGES, COMMON PACKAGES
« THE PACKAGES REGEXP, LIVE PACKAGES REGEXP
« THE KMODULES, LIVE KMODULES
* rescue: cracarenbHbeU LiveCD
* cM. stage?2
» features.in/rescue/rescue/stage2cfg.mk
* RESCUE PACKAGES, COMMON PACKAGES
« RESCUE LISTS, COMMON LISTS
* stagel: aopo u 3arpy34uK BTOPOU CTaOuu
* sub.in/stagel/Makefile, features.in/*/stagel/lib/
» STAGE1 PACKAGES, SYSTEM PACKAGES
» STAGE1 PACKAGES REGEXP
« STAGE1 KMODULES REGEXP

» STAGE1 KFLAVOURS unu KFLAVOURS gnsa grub, ons gpyrux
3arpy34ukos nocinepguun u3 STAGE1 KFLAVOURS unu KFLAVOURS

4.1. Cydppukc @KFLAVOUR B
CNUCKaX NakKeToB

B cnuckax makeToB MOXKHO yKa3aTh cyhpukc @KFLAVOUR. BmecTo 3TOTO
cybdukca 6ymeT ocyliecTBIeHa IIOACTaHOBKa 3HAaYEeHUU U3 TepeMeHHON
KFLAVOURS. C ka0l HOBOM MOACTaHOBKOM OyaeT moOaBiIsATLCS elllé OmHa
cTpoka. Ecnu 3HaueHuel ABa, TO U CTPOKM OyOeT ABe.
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naBa 5. conf.d

9TOT KaTaJior COOEPKUT BKIII0OYaeMble ¢parMeHTHl KOHpuUrypaimuu o6pa3oB
c TeM, 4TOOHI OBIJIO YHOOHEee ITapaniiebHO pa3pabaThiBaTh cuenuduieckKkue
oOpa3nl 6e3 u3numHux merge conflict’os.

CrnepmyeT IOHUMaTh, YTO OCHOBHAS LieJib MosiBIeHusA mkimage-profiles Ha

CBET — 3TO yMeHbIlleHue "(HOPKOB" BHYTPU CeMeMCTBA OUCTPUOYTUBHBIX
npodunen. [IoaToMy nIpu BO3MOXKHOCTH CJieAyeT BCE-TaKu paboTaTh Hap o0Ien
0a30BO# YaCTbIO, BKJIIOUAsI CKPUIITOBEIE XYKU M CIIUCKM ITAaKETOB, a TaKXe
ONITUMHU3UPOBATH Ir'Pad 3aBUCUMOCTEN MeXKOYy KOHGPUTypalusMu o0pas3os.

[TompocTy roBopsi, coOpy-paste — TpPeBOXKHBIM MIPU3HAK.

BmecTo HEero HepeIKO MOXKET IOMOYb BhIfieJIeHMEe KYCOYKOB KOHPUTypaluu
B IIpefesiax BKIo4YaeMoro aiija B IIeIn mixin/*, KoTopele He SIBISIIOTCS
CaMOCTOSTEJIbHBIMU UIU JaxKe IIPOMEKYTOYHBIMU, HO BKJTIOYAIOT I10JIE3HBIE
TPYNIIBL HACTPOEK, HY2KHBIX B PA3/TMYHBIX 00pa3ax, He HAaCIeOyIoIUX OPyT
OPYT'Y — IIOCMOTPUTE CYLUIECTBYIOIINE TPUMEPHI UCIIOTh30BaHU .

[To mepemeHHEIM (cM. TK. doc/pkglists.txt):

* [IJIS TIOJIb30BATENbCKOT0 OKPyxKeHus (live, main) npegHa3Ha4YeHb
THE PACKAGES, THE LISTS, THE GROUPS, THE PACKAGES REGEXP

» s "ob6ergHOrO0 0611Iero” (live, main, rescue) ectb COMMON PACKAGES
1 COMMON LISTS (NB: Toxke momnagatoT B 6a30ByI0 YCTaHOBKY, ve/ 1 vim/
cOOpKM)

« SYSTEM PACKAGES cTOUT NPUMEHATH KpallHE OCTOPOXKHO — 3THU aKeTHl
IOIagyT BO BCe CTA[WHU, B TOM 4ucCJie B 00pa3 YyBCTBUTEJILHOU K 00BEMY
install2 (B stagel — TOIBPKO B MHCTPYMEHTAIbHBIN YPYT); IPUMEHSAUTE OIS
TOT0, 4TO 0053aHO OBITh M B MHCTAJIATOPE, U B TOTOBOM cucTteMe (HO He B
rescue)

¢ OJId HAIIPpaBJI€HHOI'O OeuCTBUS CIIy2KarT:

» STAGE1 PACKAGES, STAGE1 PACKAGES REGEXP (nepBas ctagus
3arpy3KHu)

» STAGE2 PACKAGES (uHCTansaTop u cnacatesbHas/"xKusas" cucreMa)
* INSTALL2 PACKAGES (uncTtansaTop)

* BASE PACKAGES, BASE LISTS, BASE PACKAGES REGEXP (6a3oBas
CUCTEeMaA)

* MAIN PACKAGES, MAIN LISTS, MAIN PACKAGES REGEXP
(moIIOIHUTEIbHBIE ITAKEeTHI)

* LIVE PACKAGES, LIVE LISTS, LIVE PACKAGES REGEXP ("xxuBas"
cucTeMa)
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conf.d

e aHaynoru4dHo o kernel-modules-*:

 THE KMODULES nonanyT B "nonb3oBaTenbCKy" cpeny (live, main)

STAGE1 KMODULES pgocTynHB B IPOU3BOAHEIX OT Sstage? (install2, live,
rescue)

BASE KMODULES nonagyT B yCTQHOBKY 110 YMOJITYaHUIO

MAIN KMODULES 6ynyT OOCTYIIHBI AJISI YCTAHOBKYM C HOCUTEIIS

LIVE KMODULES npenna3HaueHH ais LiveCD/LiveFlash

He cTouT 6051ThCSI TAaKOT'O Pa3HO00pa3us, Ot OOIBINHCTBA 3a4a4 JOCTATOYHO
THE *.

ITo mogcTaHOBKaM:
* $(VAR) nopcrasnsoTcs nepen ux 3anuckio B $(CONFIG), kotopriit distcfg.mk

* $$(VAR) packpriBaioTcs mo3xke, npu Bkiaouenuu $(CONFIG) u BoctpeboBaHUMN
3Ha4YEeHUU; B 9TOM ClIydae UX 3HaYEeHUS MOTYT U3MEHSATHCS 40 OKOHYaHUS
KOH(UTypalluy, a TakKe 3aBUCETh OT 3HAaYEHUU OAPYTrUX IIepeMeHHBIX

ITo ciuckaM makeToB:
* Ha 3Tale 3KCIepPUMEHTUPOBAHUS MOXKHO 3a0MBaTh IIPSIMO B OIICaHue oOpa3a

* Ipu GUKCALIUU COCTOSHUS CTOUT BOCIIOIb30BATHCS CYIIECTBYIOITUMU
CITMCKaMH, a OOIIOJTHUTEJIbHBIe OPOPMUTE KaK MOXKHO 00Jjiee 4ETKO
000COOIEHHBIMHY 110 TEM 3aJaydaM, [JIsI PeIleHnsI KOTOPBIX OHU 1 ITOJ00paHbl

* IOBTOPSIOMIUECS JIOTUYECKH CBSI3aHHBIE I'PYIIIBLI CIUCKOB MOXKET UMETh CMBICII
BBIIEINUTh B QUUy (CM., HarrpuMep, power uinu x11)

* ecnu sIBHOM ¢uum He HaOIIOgaeTcsi, HO Y TPYINL AUCTPUOYTHBOB HaMe4daeTCs
3aMeTHas o01asi 4aCcTb — €€ MOXKHO BHIIEIUTH B IPOMEXKYTOYHYIO LIe/Ib BUa
distro/.name, He SIBIAIOILIYIOCS CAaMOCTOSTEJIbHO COOMpPaeMoi

Cbopka obpas3a u3 pemakiiuii 1 KOMIIOHEHTOB.

YcraHoBka 3HaueHusa nepemerHHo EDITION IS USED BkniodaeT cOOPKY
oOpa3a u3 pefakuuil 1 KOMIIOHEHTOB. CIIMCKY, TPYINIH, IPO(UIN YCTaHOBIIMKA,
onucaHHble B mkimage-profiles 6yoqyT uTHOpUPOBATHLCS, a UCIIOIb30BaThC OyOyT
QHAJIOTUYHEIE CYIIHOCTU U3 PeJaKIUi U KOMIIOHEHTOB.

[lepemennas EDITION PACKAGES comepXUT CIIUCOK IaKeTOB C ONIUCaHUAMU
pemakiiuii, KoTophle BOUOYT B 0Opas.

[lepemennas EDITION BASE SECTIONS mo3Bois0T yKa3aTh IepeYeHb CEKIUY,
IakKeThl U3 KOTOPHIX BOUAYT B 6@30BYI0 (MUHUMAIbHYIO) CUCTEMY KaXXIoM
pepmakiuu. OGBIYHO 3TO CEKIUs base, MOXKHO yKa3aTh HECKOJIBKO CEKITUM.
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conf.d

[Tepemennasa EDITION BASE comepxkuT uMeHa (paijioB CO CIHUCKaMU IaKeTOB
071t 6a30BOM CUCTEMBI KaXXA0W U3 peJaKIuii. ITa mepeMeHHas UCII0Ib3yeTCs
duueit metadata gy mobGaBeHUsT YKa3aHHBIX (GaiioB B MeTajgaHHble oOpa3a.
Texkymiasa peanusanusa npennosaraet, 4yTo EDITION BASE comepzXut uMeHa
cuuckoB u3 pkg.in/lists B popmarte edition */base, u uto daiin onucarus
penakuum edition *.edition cymecTByeT B OOHOM M3 NaKETOB, IE€PEUYUCIEHHBIX
B EDITION PACKAGES. CumBon "*" 3mecep 03Ha4aeT Ha3BaHUe pefakuuu. Eciu
9TO He TakK, To OyAeT BhlgaHa omubKa.

B kartanore pkg.in/lists/ Hy>kHO co3gaTh IIycTou (auy c UMeHeM .alt-components
1 0o0aBUTh ero B riepemenHyio MAIN LISTS. B atot ¢datin OymeT 3anucan
CIIMCOK TTaKeTOB BCEX PeJaKLui.
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naBa 6. image.in

OTOT KaTaJior KONUPyeTCsa U3 MeTanpodunsa B mpoduns "Kak ecTs" u
popmupyeT "3aroToBKy" pUHANIBLHOU CTaguM, coOuparleli CoOCTBEHHO 0o0pa3
13 pe3yJIbTaTOB pabOTH MHOWBUAYAJIbHEIX cyOnpodunei (ansa distro) mubo
HEeIOoCPeaCcTBEHHO "Ha MecTe" (Ojis ve, vim).

Copepxkumoe image.in/files/ KonupyeTcs B KopeHb oOpa3sa.

CoOTBEeTCTBEHHO IJ/is1 COOPKU TakKe moTpedyeTcs ogHa u3 ¢puy features.in/build-
>k

[TakeTHast 6a3a paboyero ypyTa MUHUMAaIbHA (MOXKET YyTh PACIIUPSITHCS
¢puuamu — cm. features.in/repo/lib/50-genbasedir.mk B kauecTBe nipumMmepa).

Ecnu TpeOyeTcs Kakas-nmubo nHass o0paboTKa YpyTa, CliegyeT IpPeOnoYnuTaTh
scripts.d — Oyt yHUBepcaabHOU 00pabOTKU CKPUIIT MOXKHO OOOaBUTh 30ECH, OIS
crieupuIHON — B QUYYy.

PesynbraT — roroBeiit 06pa3 B $(IMAGEDIR)/.
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naBa 7. features.in

OTOT KaTaJjor comepxkur T.H. puun (features, ocobeHHoCTH!).

®duya — OTHEBPHO ITOOK/II0YaeMasi CyIITHOCTh, KOTOPas COOEePKUT IOBTOPHO
HMCIOJIb3yeMble KOH(GUTYPAIINIO/KOO U onpenessieT OOHY U3 0COOEHHOCTEeH
co3maBaeMoro obpa3a. MoxkeT 3aBUCETh OT APYyrux ¢ud nubo cyompodunen.

Kaxpgasa ¢puda momkHa comepzxkaTh daitn config.mk, BKaodyaemMbiii B main.mk npu
IIOCTPOEHUU KOHpUrypamuu oyayiiero npodussi; OH MOXKET ONUCHIBATb OOHY WU
Ooree 1esnel BuOa use/*, OMONMHSIONIUX KOHPUTypalinio, 1 00s3aH T00aBUTh UM
¢uum B $(FEATURES), onna gero co3mana pynkius add feature.

Ha sTarme resepaiuu cO0podyHoro mpodunst ¢puuyu paccMaTPUBAIOTCS MIOCIIE
WHUIManu3auu npoduns (cMm. image.in/) 1 KonupoBaHus cyorrpodunen
(cM. sub.in/). Inga kaxpgou ¢uyu, ykazaunuou B $(FEATURES), konmupyioTcs
TIOOKATaJIoT coO0Opa3HO BKIIIOYEHHBIM CyOrrpodunsM, a Takxke lib/ u
{image-, } scripts.d/; 3aTem BrImOnHAIOTCS generate.sh u generate.mk npu ux
HaJIU4HU.

Ecnu ¢puda DONOIHSAET XYKaMi CEMEMHCTBO I1eJIeBEIX CyOImpoduiei, IOCTPOSHHBIX
Ha OOHOM 0a30BOM, MOZKHO BOCIIOJIb30BATHCS IIOOKATAJIOTOM C UMEHEeM
ncxogHoro 6a3oBoro cyonpodumnsa (cm. $src, $dst B Makefile).

PeKOMeHJIyeTCﬂ OaBaTh HECKOJIEKO PA3JIMYAIOIIUEeCsI MMEeHa CKPUIITaM, KOTOPhIE
OO0Ha U Ta XKe (qua MOZXKeET JIOG&BHHTB B Pa3JIMYHbBIE CTAOHUH, 4yTOOBI OHU HE
BHITJIAOEJIN OOJMHAKOBO B JIOT€ C60pKI/I.

Hawubornee BocTpeOoOBaHHEIE 11€JI1 MOXKHO CHaOXKaTh "sSpiIblYKaMu" Bpome
"+icewm" c TeM, 4TOOHI coenaTh Oojiee KPaTKUMU U BEIPA3UTEIbHLIMU
HCIIONb3YIOIINe UX ImpaBusa. [Ipockba He 37I0yMOTPeOIATh KOTUYECTBOM, TaKUe
“MeHa IpefnoaraeTcs MoKa3kBaTh B MHTep@derce K IPopuIio.

KaTtanor lib/ aBnsieTcs cnenuduyeckuM Ojist Gud, ommpenessiolux IOCTPOeHUEe
KOHKPETHOT0 Buga oOpa3a — cM. build-*/.

Hecnoxuuiii npumep cogepxkutcs B 00example/, 6onee 6/IM3KUM K XKU3HU U
HBIHEIITHUM IIpefeiaM BO3MOXKHOCTeN MeTanpodpuiasa — B syslinux/.

CwM. Txk. ¢aitner README B kaTanorax ¢uy (orcyrctBue — bar!).

7.1. features.in/00example

OTOT KaTaJIoT COOEPZKUT "3aroToBKy" ¢puyM B KauyeCTBe IpUMepa U OOJIKEH
OaTh IIpeAcTaBlIeHue O TOM, KaKOM KOo[ Modcem ObITh BKIIIOUEH B HACTOSIIYIO
(uuy: cratudeckue ¢annel, aBa makefile nnsa co3manus KoHpUTypaLuu

1 TeHepUPOBaHUSA 4aCTU NPOPUs, a TakKxKe MIEeJJI-CKPUIT OJI TaKOT 0
reHepHUpPOBaHUs.

BoBce He TpeOyeTcCs BTATUBATh BCE B CBOIO (pUUY: JIyUIlle IIOCTapaThCs COeaTh
€€ MMHHMAaJIbHOM, CaMOOOCTAaTOYHOM 1 MOJIE3HON B KaYeCcTBe "KUpnu4yukKa'.

20



features.in

EnvHCcTBEeHHOM 00513aTENbHOM YacThio Guun siBnsieTcs ¢dain config.mk, KOTOpPHIH
BK/I04aeTcs B distro.mk BepxHero ypoBHs U IPEeOOCTaBJISET 1iejIb BUaa use/

*, criennpUYHYIO [JIsT JaHHOU QUYM, a TaKKe NoOaBIseT e€ B IepeMeHHYI0
FEATURES. Ecnu Ha3dBaHUe (UYU HE YIIOMUHAETCS B CIIUCKE, COOepXKalleMCcs

B 9TOU IIepeMEeHHOU, TO OHa He 3aJelCTBYETCS IIPU IIOCTPOEHUU Npopuis, a
TOJIBKO ITPU cOOpPKe KOH(pUrypamuu.

151 HanbOoJiee XOOOBHIX IIejiel use/, 0COOeHHO eC/IH HX MHOI'0, MOXKHO
co3JaBaTh IeJIH-a/IHachkl + (Hanpumep, +power). [Ipock6a OTHOCUTHCS
BOYMYHBO, T.K. B MaJIbHEUIIIEM IIPEAIIoJIaraeTCs BU3yaJIM3UPOBATh TAaKHUe IeJIN B
Ul koupurypupoBaHus obpa3sa.

OcTanbHOE COIEPKUMOE SIBISIETCS MOIIOTHUTEILHEIM U UCIIONb3yeTCS B TAKOM
nmopsigke (cm. features.in/Makefile):

* crnepsa B $(BUILDDIR)/image/ KonmupyIOTCs BCe IMOOKATAJIOTH,
COOTBETCTBYIOIIIME UTOTOBLIM UMeHaM CyOmpodunieit, 3arIponIeHHbIX s
mpoduns obpas3a; IPU 3TOM OHHU CIIMBAIOTCS C IePeBOM, KOTOPOe yXKe
chopmupoBaHo cybrnmpodpunamu (sub.in/) ¥ ykKe CKOIMPOBaHHBIMH (hbHUIAMMU;
€CJIM KaKHe-TH00 (pamibl IepeKpPhIIUCH M0 HMeHaM, I'SyNnc T0/IXKeH
OCTABHUTh pe3epPBHbIE KOIIMHM (~), KOTOPHIE OOJIKHEI IIPOCUTHAIN3UPOBATh O
Oecriopsigke;

* 3amyckaeTcs generate.sh, eciu cyIiecTByeT U UCIIOTHUMEIH;
* IpuMeHsieTCcs: generate.mk, ecinu cyIiecTByeT U HEIIyCTOH.

Hampumep, ecnu ucrosnb3yoTcsa cyonpodunu stagel, stage2/install2 1 main,
MOXKHO pPeIIuTh co0paTh cnenuduyieckue i GUUU CKPUIITH UHCTAIsITOpa
B install2/image-scripts.d/ (unu HeoOxoouMbIe OJIsS Ollepalluii C MTaKeTHOU
0a30if — B main/scripts.d/, cMOTps Yero Hamo MOOUTHLCS; 3aTITHUTE TaKXKe B
OoKyMeHTauuio mkimage).

A ecnu TpeOyIOTCS HeTpUBUAJIbHBIE IENCTBUS 110 KOHQUTYPUPOBaHUIO (KaK IIpHU
cOopke syslinux.cfg U3 KyCO4KOB, B 3aBUCHUMOCTH OT TOT'O, YTO M3 3alIPOLIEHHBIX
MoO[yJiel 0Ka3aJioCh B HAJIMYUM) — TO UX MOXKHO ITPOU3BECTU U3 generate.sh u
generate.mk.

IToxkamy#cTa, IPUCHIIaliTe OT3BIBELI O (0€C)II0Ie3HOCTH KOfla B 3TOM KaTajiore
mike@altlinux.org [mailto:mike@altlinux.org].

7.2. features.in/alternatives

IManHas ¢uya MO3BOJISET 3aJlaBaTh aJlbTepHaTUBH [1]. Hampumep, Tak:

@$(call add,ALTERNATIVES, /usr/bin/xvt:/usr/bin/xterm)

Takke B caMOM KOH(}UTe MOTyT OBLITh YK€ IIpeonpeneneHbl IIeIu OjIsi yCTaHOBKU
anbTepHaTuB. Hanpumep, use/alternatives/xvt/% mo3BonsieT 3agaBaTh
IIPOM3BOJIbHBIE allbTEPHATHUBHI OJid Xvi: use/alternatives/xvt/xterm, use/
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alternatives/xvt/mate-terminal u T.n. IIpu 3TOM anbTepHaTHUBA OOIXKHA OBIThH
OOCTYIIHA.

1. https://www.altlinux.org/Alternatives

7.3. features.in/apt-conf

[ManHas ¢uda ompenensieT TO, KakKas KOHGUTypalus apt monameT B oOpas.

7.4. features.in/arm-rpid

HacTtpauBaet cuctemy gnsa Raspberry Pi 4.

[ManHas ¢uya mobaBmnseT initrd ¢puuy kickstart ¢ koHpUroM Ot pacHIUpPeHU
KOPHEBOTO pa3fejia 10 MaKCuMyMa.

7.5. features.in/blacklist-pkgs

Yépnni cnucok naketoB BLACKLIST PKGS, KOoTOpEIX He OONTKHO OBITH HU B
onmHOM 13 cTamui cOopku. IIpoBepKa OCyIleCTBIISIETCSI B caMOM KOHIIe COOPKHU iSO
oOpa3sa, npoBepstoTcs cunucku B .disk/pkglist iso o6pa3za.

[Tepemennass BLACKLIST PKGS copmepKUT UMeHa UM YaCTU UMEH ITaKeToB 6e3
MTOAOEPKKU MACOK.

7.6. features.in/bootloader

[lobGaBieHne YCTaHOBKM 3arpy34YrKa OCHOBHOM CHUCTEMBbI, 3aTPeO0OBaHHOTO
IIOCpencTBOM yKa3zaHusa "grub” unu "uboot" 8 BASE BOOTLOADER.

Monynsb alterator-grub mo6aBnsieTcs B ycTaHaBlIuBaeMyto cucteMy (oH HE
monxkeH TpeboBaThCs makeTy installer-distro-) u TpedyeTr nmakeT BLIOpPaHHOT O
3arpy3unka. Tak Kak mjast uboot Takoro Mmoayssi HeT 1 B TO2Ke BpeMsi
uboot He HCIOTBL3yeTCsI B YyCTAHOBOYHBIX JUCTPUHOYTHBAX, TO YyCTAaHOBKA
Moaysi alterator 0bl1a orpaHu4deHa nesjasimu distro/, popmupyromumu [SO-
o0Opa3kl.

OOpaTuTe BHUMaHUE: B Ipollecce KOHPUTYPUPOBaHUSA OUCTPUOyTUBa
"mepekioyeHre" 3arpy34yruka MoXeT IIPOUCXOOUTH TOJILKO B OIHY

CTOPOHY — €CJIM BEICTaBJIeH grub, npousBeneHo nepeknwdeHue Ha lilo u 3atem
IIPOM3BeeHa ellleé OJHa MONBITKA IIePEKIII0YEeHNA Ha grub, To B KOH(pUrypanuu
octaHeTc4 lilo Kak mocnegHsas "HoBasA" 1eJib C TOYKHU 3peHus make.

[Tpu HeOOXOOMMOCTH BCE-TAKM "IIEPECUINTh" MocieaHee N3MeHEeHNEe MOXKHO

@$(call set,BASE BOOTLOADER,grub)

Peanusanusa skcnepuMeHTalbHadA (HY2KHO MOAOYyJIsIpu30BaTh installer-steps).
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7.7. features.in/branding

9ta ¢duya BpezaeTcs B makefile cydbrpoduneit u obecrneurnBaeT godOaBIeHue
3aJaloUIMX BHEITHUN BUMA M COOOIIeHNs JUCTPUOyTHBa ITakKeToB; CM. TXK. https://
www.altlinux.org/Branding

Peanu3zanusa "nBymepHas" — otoenbHO 3agaeTcsi BRANDING (cM. makeTh
branding-*-%version-%release.src.rpm), 3aTeM OTAEJIbLHO YKa3bIBA€TCS, KaKue U
Ky[a MoMeIllaTh KOMIIOHEHTHI 3aJJaHHOTr0 OpeHAuHTa.

Has3HaueHue ¥ BO3MOXKHbBIE 3HaYeHUS (eCcyiu TpeOyIoTCsI):
» STAGE1 BRANDING
* OTHOCHUTCS K 3arpy3Ke CO CreHepupoBaHHOTo obpa3za (Hampumep, ISO)
* bootloader bootsplash (ripu ctapTte)
» STAGE2 BRANDING
* o0wlasa 4acTh OJIs BCeX BapUaHTOB stage2
* bootsplash (pu BEIKIIOYEHUN)
« INSTALL2 BRANDING
* crnenudryYecKue NakeThH OPeHAUPOBaHUS MHCTAIITOpa
* notes slideshow
« THE BRANDING
* 00LIMY CITMCOK MIJIS MCIIOb30BaHUS B YCTAaHOBIIEHHOM cucTeMme u LiveCD

* alterator bootsplash graphics indexhtml notes slideshow

7.8. features.in/browser

OTa ¢puya obecneuynBaeT HalU4YMe U KOHKpPeTH3aluio BeIOopa 6pay3epa.
Pa3yMeeTcsi, DOMIOTHUTE IbHBIE BAPUAHTHI MOT'YT OBITh YCTAQHOBJIEHHI STBHBIM UJIH
KOCBEHHBIM 3aTpe0OBaHUEM.

CnenyeT IIOHUMATh, YTO KaxKmas u3 1ejiell MoXKeT OBITh MCIIOIb30BaHa JIUIIIh
OIOVH pa3, IOBTOPHOE YIIOMUHaHUe OyIeT IpoOUrHOpupPoBaHo make.

7.9. features.in/build-distro

9Ta drya KOHPUTYPUPYET co3maHue oOpa3a nuCTpudOyTUBa, BKJIloYas paboTy C
cybmpodunsiMu — KOTopasi ceriyac HyKHa TOJIbKO JUCTPUOYTUBHBIM ITEJISIM.
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IomomnHsieT duHanbHyI0 cTaguio coopku (lib/, scripts.d/) u TecHoO c Hel cBsi3aHa.

[Tpu xkenmanuu 60Jiee MOJTHO BOCIOJIb30BAThCS MOCTYIIHBIMU CPEICTBAMU
bukcanuu MeTamaHHBIX 00paTUTE BHUMAaHMUE Ha CIIeOyIoIlue IIepeMeHHbIe:
META SYSTEM ID, META PUBLISHER, META PREPARER, META APP ID,
META VOL ID, META VOL SET, META BIBLIO, META ABSTRACT; cM. TX.
genisoimagerc(5) u3 makeTa genisoimage.

s ynpaBneHUus HauMeHOBaHUEM OUCTPUOyTUBa, 0TOOpakaeMbIM

BO BpeMs 3arpy3Ku oOpa3a, MOXKHO BOCIIOJIb30BaThCS IIePEMEHHOMN

ISO BOOT DISTRO NAME. 9T0 n0o3BoJIseT yKa3blBaTh AJIMHHEIE UMEHA, He
orpaHudeHHble 32 cuMBonaMu. Ecnu He 3amaHo, ucnons3dyerca META VOL ID /
META VOL SET / RELNAME.

[Tpu HeoOXOOMMOCTHU 3amaTh CBOE comepzxkuMoe ¢atina .disk/info, KoTophIi
TaKzXKe UCIoJb3yeTcsa propagator, cm. META DISK INFO.

7.10. features.in/build-ve

9Ta prya KOHPUTYPUPYET co3maHue oOpa3a BUPTyanabHOro okpyxkeHus (VE),
YTO UCIIONb3yeTCs Oyisi coopku mabnmoHoB OpenVZ u ARM-upyTtoB s TWRP.

IomomnHsieT puHanbHyI0 cTaguio coopku (lib/, image-scripts.d/) u TecHo c Hel
CBsI3aHAa.

7.11. features.in/build-vm

9Ta prya KOHPUTYPUPYET co3maHue oOpas3a BUPTyabHOM MamuHbel (VM) unu
TapOosa rootfs myst MCIOIL30BaHMUS €T0 Ha peajsbHOM KoMIbioTepe. [[omoIHsIeT
dunanpHy!O cTaguio coopku (lib/, image-scripts.d/). nst co3gaHust oOpas3a
BUPTYyaJIbHOM MaluHbl TpedyeTcs sudo(8) [I1s co3manus Tapbosna sudo He
TpebyeTcsi. — cM. TxK. doc/vm.txt

7.12. features.in/cleanup

dTa ¢puya BMECTO CO3UOaHUSI 3aHMMAETCS BRIKUObBIBAHUEM JIUIIHETO (HarrpuMep,
4aCTHU MOAYJIEN MHCTAIATOPa U3 YCTAHOBJIEHHON CUCTEMEI).

[To BO3MOKHOCTHU CTOUT paboTaTh Hag AU3aliHOM MHPPACTPYKTYpPHl U TaKEeTHOHU
0a30i Tak, YTOOBI CTAaBUTh-YOAISATh IPUXOOUIIOCH KaK MOXKHO MeHbIlle. B ugeane
TaKOM aHTU(MUYHN He [OJIZKHO OLITHL BOBCE :)

Il makeToB, KOTOPBIE CIIeAYyeT yOaliaTh U3 YCTaHOBIIEHHOM KJIaCCUYECKUM
WHCTAJISTOPOM CHUCTEMBI, HO He u3 livecd, mIpuMeHsSTEe TIEPEMEHHYIO
CLEANUP BASE PACKAGES.

[Ins yomasneHus MakeToB TONBKO U3 livecd uCnonbp3ynTe HepeMeHHYI0
CLEANUP LIVE PACKAGES.
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BauManue

TaKzKe ymanseT rpm, apt u 6a3y mo maketam u3 livecd, eciiu B HETO He OB
no6GaBieH MHCTAISATOP!

7.13. features.in/control

dTa puya nmpegocTapiasieT UHTepdenc It KOHQUTYPUPOBAHUST TUCTPUOYTHUBHEIX
3HAYEeHUU 10 yMoT4aHuio control(8).

CM. TX.:

https://www.altlinux.org/Control

7.14. features.in/datetime

[anHasa ¢puya npegHa3HadYeHa [OJ11 HaCTPOUKHU 4aCOBOT0 MOsICa U MEePEKII0UYEeHUST
xpaHeHusa BpeMeHU B BIOS mexny UTC (rio 'pyuHBUYY) 1 MECTHEIM BPEMEHEM.

« TIME UTC

» [TepeknoudaeT xpanenue BpemeHu B BIOS ¢ UTC (nno 'puEBHYY) Ha MECTHOE
BpeMS

e 3HayeHHue: 0 - mectHoe; 1 - UTC
* TIME ZONE
* 3amaéT YaCOBOU II04C

* 3HaUeHue: popMaT PEruoH/ropoa U3 KaTtasora /usr/share/zoneinfo/peruon/
TOpof,

7.15. features.in/deflogin

OTa ¢puya KoHpuUurypupyet root login u monp3oBaTenen 1o yMOITUYaHUIO.
Ecnu ROOTPW He 3apmaH, TO DOOXOOAIUY ITapoJjib He cyliecTByeT. [Ipu

HeoOXOOUMOCTHU 3aAaTh IyCTOM ImapoJjib root (Hanpumep, Ha LiveCD) BrIicTaBbTE
nepemernnyo ROOTPW EMPTY B 3HaueHue "1".

BauMmanue

IIPUMEHSIUTEe Pa3yMHO, T.K. KpaliHe JIeTKO CO3[aTh U OCTAaBUTh IBIPY B
Oe3omacHocTu!

[Tonb3oBaTenu nobaBissioTcs yepe3 nepeMeHHyo USERS uepe3 npoben B
dopmare:
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login:passwd:admin:sudo

Hampumep:
@$(call add,USERS,fedya:123:1:1 masha:321::)

BynoyT co3pmaHbl iBa nosab3oBateria: fedya c maponem 123, ¢ mpaBamMu
aIMHUHHCTPATOPa U HAaCTPOEHHKIM sudo, U mmoib3oBaTesb masha ¢ maponem 321,
0e3 mpaB agMHUHHCTpaTopa u 6e3 sudo.

Tak>ke MOKHO OIPeNesIuTh TPYNINIHL, B KOTOPbIe OyayT O00aBIsIThCS
IMoJIb30BaTesNu yepes3 nepemennyro GROUPS.

B Bepcum mkimage-profiles 1.4.4 mosiBuiIachk BO3MOXKHOCTH CO34aTh
II0JIb30BaTEJISI C IPOU3BONMbHLIMU Uid, gid, mOMaITHMM KaTaJioroM,
nHTeprpeTtaTopoM shell u 1.0. Ucrionb3yuTe AjIsi 3TOTO CIIEOYIOIIYI0
KOHCTPYKIIHIO:

@$(call set,SPEC USER,uMsa nonb3osaTtena:rpynna:uid:gid:home _dir:shell)

Hamnpumep:
@$(call set,SPEC USER,user:user:500:500:/home/user:/bin/bash)

[Ipu 3TOM HYKHO UMETH B BUY, UTO OyAeT co3laHa COOTBETCTBYIONIas I'PymIa
C COOTBETCTBYIOMUM gid (Hy2KHO OBITh YBEPEHHBIM, YTO OOHOUMEHHAS TPyIIIa
He CyIIeCTBYyeT), a IIoJIb30BaTelb OymeT moOaBiieH B Heé. [lonb3oBaTenb OyneT
co3gaH 6e3 napond. g yCTaHOBKY IIapoJIs IPU IIEePBOM 3allyCKe, CMOTPUTE
puuy oem.

7.16. features.in/dev

OTa ¢puya CIyXKUT OJIsI CO3MaHKus 00Pa30B, MPeaHa3HAYAIOITUXCS OIS
pa3paboTku. B nmepByio ouepenb obecrieuynBaeTCs pa3BEpThIBaHue hasher u
mKkimage.

Peanu3zoBanbl nognepxkka LiveCD, VM, VE u no6aBsieHue IPYIIIbl B UHCTAIATOD.

O6paTtuTte BHUMaHUeE: use/dev/repo HOCTaTOYHO CEPhE3HO U3MEHSET ITOBEJeHIE
cyompoduist main, ocTaBisIss U3 BCET0 OOBIYHOTO MHOXKeCTBa 00pabaThEIBaeMbBIX
riepeMeHHBIX TOIIBKO MAIN PACKAGES, MAIN PACKAGES REGEXP u

MAIN LISTS Bo usbexxaHue Oy0IupoBaHUs He TPeOYIOMUXCs A1 COOPKU
MUHUMAaJIbHEIX 00Pa30B IaKeTOB.

7.17. features.in/docs

9Ta ¢puua gobasnsgeT B 00pa3 pacrakOBaHHYIO JOKYMEHTAIIUI0 JUCTPUOYTUBaA,

a UMEHHO BBOOHYIO CTPaHHUUKY (BXOOUT B nakeT branding--indexhtml), u/uin
crnenupuIHOE OJIsI JAHHOTI 0 MPOJYKTa PYKOBOJICTBO U3 nakera docs-
(BapuaHT 3aga€TCs OTOENIbHO BhICTaBleHueM nepeMeHHo DOCS), u/unm TEKCTH
JINIIEH3WOHHBIX COTJIallleHUN.
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OOpaTtuTe BHUMaHue, 4To mis indexhtml co3maércst mepebpocka ¢ y4ETOM SI3BIKA
(mpm Hanmuuuu index-LL.html), mosTomy oxumaeTtcs 3agerictBoBanue ¢puum 110n
C COOTBETCTBYIOIINM yKa3aHHEM S3BIKa 10 YMOJTYaHHUIO.

IIpumMeyanue

IIpennosiaraeTcs mpuMeHeHue npu popmupoBanuu [ISO-06pa30B, gpyrue
Clly4au HaBepHSKa IToTpeOyioT opaboTKu.

7.18. features.in/dos

®uua mobaBnseT co3manue FreeDOS "live floppy" B stagel.

TekyIiee COCTOSHUE — 3arpyzkKaeTcsa MUHUMaJIbHasa cucreMa. [nsa
MMPaKTUYECKOT0 IPUMeEHEHHUs (B IEPBYIO O4Yepeab 9TO HepemuBKa firmware)
TpebyeTcs coenathb nogkiatoyeHue CD u/unu USB Flash ¢ Tem, 4TOOBI K1acTh
TyAa MPOIIUBKHU.

Cnacu6o 3a upero u MecTaMu peanusalnio: Anekcaunpy bauaype, Cepreio
['openko, Hukonat ['peuyxy u Anekcero OposioBy.

7.19. features.in/drm

®uya drm pelraet 3afady Co3maHus 00IIel TOYKHU BXxoAa OJjIs foOaBIeHUS
drm-Momyneu ssgpa A pa3HBIX CIIHCKOB ITakKeToB. [I0TpeOHOCTE BHIIETIEHUS

B OTHAENbHYIO (pHUUy BO3HUKIIA C OOHON CTOPOHEI B CBSI3M C HEOOXOOUMOCTBIO
caesnaTh IMepeKIdaTesib MeXay CBOOOOHBIM U IPONIPUETapPHBIM ApaliBEPOM
NVIDIA, c gpyro# n3-3a He00XO0OUMOCTH A00aBIsITh TOJILKO drm-MOOyu Opa B
TaKuX 1eJiax, Kak use/stage2/kms u use/plymouth.

7.20. features.in/e2k

OTa puya comepKUT HeoOXomuMoe OJIs MOOAEePKKHU CUCTEM apXUTEKTYPEI
"Insbpyc".

7.21. features.in/efi

®uya gobaBinsaeT B 00pa3bl HeoOxoaumoe Ay nognepxkku EFI/UEFI.

Kondpurypupyetcs 3aganuem 3arpy3uuka (EFI BOOTLOADER) u ¢aiina
ceptudukara (EFI CERT) npu noMmoiny nejgeu; npuMep UCIOIb30BaHUS
noctyneH B conf.d/regular.mk

CM. TXK.:
* https://www.altlinux.org/UEFI

* https://www.rodsbooks.com/efi-bootloaders/
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* https://bugzilla.altlinux.org/showdependencytree.cgi?id=27804

7.22. features.in/firmware

JTa (1)1/1‘-18. JIO6aBHHeT KOMIIJIEKTHI PA3JINYHOT' O firmware B HWHCTAJIATOD,
YCTaHaBIIMBAEMYIO CUCTEMY U T.II.

CnenyeT y4YuTBEIBaTh, YTO 00BHEM MOOABIIEHHOTO MOXKET OBITH [TOBOJILHO
CyLIECTBEHHEIM — B IECKTOIIE BPsA JIU Hy>KeH MUKpPoKox misa FC HBA unu
SCSI RAID, KOTOPHIM MOXKET OBITh KPUTHUYEH MJIsI ITI0JIE3HOTO CEPBEPHOTO UJIH
crlacaTenbHOTro gucTpubyTuBa (cM. #18047).

7.23. features.in/fonts

9Ta prya MO3BONISAET CUCTEMHO KOH(PUTYPUPOBATh Paniibl KOHQUTypaluu
rnogcucteMsl KOoHpurypuposauusa mpudToB fontconfig (sic!), 3aomuO
IIPEIOCTaBsIsA MIpolIeqie 00KaTKy B AUCTPUOYTHBaX BapHUaHThI
IIpeOBapUTEJIbHO 3aJaHHOM KOHpUTrypaluu O ymoOcTBa.

7.24. features.in/gitlab-runner

This feature installs gitlab-runner according official guide [1]
The following envs can be altered:

GL USER - define default gitlab-runner username (gitlab-runner by default)
GL SSH KEY - ssh pubkey added to authorized keys of GL. USER

IIpuMmeyanue

this feature depends on network enablement in hasher (see [2] for details)
and mkimage [3]

1. https://docs.gitlab.com/runner/install/linux-manually.html
2. https://bugzilla.altlinux.org/34596

3. https://git.altlinux.org/gears/m/mkimage.git?
p=mkimage.git;a=commit;h=242549e3a01306e4539757e€2129ea39f5a199b90

7.25. features.in/grub

[Io6aBneHue moamepkKu grub; TpedyeTcs Oyst UHCTANISITOPOB, live/rescue;
peanu3yeTcs B paMKax stagel.

CaMOCTOSITENIBHOE TBOpPpYECKO€e NCIIOJIb30BaHHE Ha OaHHBIM MOMEHT
IIoagpa3yMeBaeT N3ydeHrne KyCO49YKOB KOH(bI/Il"ypaLII/II/I, KOTOPHEIE YK€ CYIIEeCTBYIOT.

Llenu config.mk:
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* use/grub/ui/% — koupurypupoBanue uHrepdetica (cM. cfg.in/01gfxterm.cfg);
IIPU MCIOJIb30BaHUU aBTOMaTUu4ecku nobasinsioT grub B FEATURES;

* use/grub/timeout/% — 3agaHue TaiMayTa aBTO3arpy3Kd (B CEKyHOax);
* use/grub/%.cfg — nogknrodYeHnEe KyCOUYKOB KOH(PUTypaLlnu.
[TepemeHHEBIE generate.mk:

* BOOTARGS — gomnosiHUTEIbHEIE apT'YMEHTHL 3arpy34uKYy;

* BOOTLOADER —isolinux (peanu3oBaHO C OTIAAKOU Ha grub/grub4);

* GRUB GFXMODE — pa3pemieHus 3KkpaHa rpadpuueckoro uarepderica
(mammpumep, 1920x1080,auto). ITo gedonty auto.

* GRUB UI — tun unTtep@eiica (ecnu ykadas gfxboot, To rpadpuueckuii, nHaue
TEKCTOBBIN);

* GRUB CFG — pononHuTEeNbHBEIE KYCOYKU KOHQUTypauuu (Hanpumep, live rw);

* GRUBTHEME — ums TeMmbl grub, ecnu He 3afjaHa, TO IIOJIydyaeT 3HaYeHue
BRANDING 3a BEIYETOM TPAOUIIMOHHOM NPUCTABKH alt-);

* DISABLE LANG _MENU — oTkmniodyaeT MeHIO BEIOOpa sA3klKa B grub, ecnu
3afaHa.

3mech IPOU3BOAUTCS MepBUUYHAsA 00pab0oTKa KOHQUTYPAIIMOHHBIX TaHHBIX,

OKOHYATEJIbHO ITPOBEPAEMEIX B HCIIOJIb3YEMEIX Y2K€ B HMHCTPYMEHTAJIBHOM 4YpPYyTeE.

OOpaTtuTe BHUMaHue: ¢pparMeHThl, COOTBETCTBYIOIIE UMeHaM CyOmpoduen,
n00aBISIIOTCSI aBTOMATUYECKU; 3TO IT0OBedeHre TPHU HeoOX0OUMOCTH
OTKJIt04YaeTcs BricTaBieHUeM nepeMenHor grub DIRECT u Torma BMecTo use/
grub/*.cfg cnegyet npuMeHATH IpsIMOe yKa3aHue Buga @$(call set,grub CFG,

).

YcTtaHoBUTE 0eONTHRIN IYHKT: [1J19 TOr0, 4TOOB yCTaHOBUTh KOHKPETHBIN
nedonTHEIM TYHKT (mpuMep s LiveCD 0e3 mogmep>KKu CEeCCUM):

@$(call set,GRUB DEFAULT, live)
HNMmeHeM nedonTHOTO IyHKTA ABIgeTCS --id.

3anyck iso oOpa3a c HenpaBUIbHO paboTatomieil B grub rpaduke (Tonbko EFI):
Ha ESP-pa3mene ob6pa3a MoxkKHO oTpefgakTupoBaTth KoHGur EFI/BOOT/grub.cfqg,
mo6aBUB B €ro Havalo:

GRUB_TERMINAL="'console'

Ecmu HYZKHO BKJIIOYHUTH IIOCJIEOOBATEJIbBHYIO KOHCOJIb, IIPOIINIIINTE B HEM:
GRUB TERMINAL='console serial'

GRUB_SERIAL COMMAND='serial --unit=0 --speed=115200'
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7.26. features.in/hdt

Iob6asnenue monyns hdt (Hardware Detection Tool) kK syslinux; MoxeT OBITh
BOCTPeOOBAHO MJIsI MHCTAJIITOPOB, live/rescue.

®duya He TOIBKO TpebyeT ¢puuy syslinux (¥ COOTBETCTBYIOUIUY ITAKET, a

TaKzKe pciids), HO ¥ TeCHO C Hell MHTEeTpUpPOBaHa; B YaCTHOCTH, (parMeHT
KOH(UTypallmOHHOTO (alijia pacmojaraeTcsa He "37mech"”, a "TaM", IOCKOIbBKY CaM
hdt.c32 Takxke BXxoguT B nakeT syslinux.

7.27. features.in/homeros

KaTamor comepxkuT oCHOBHYIO feature misi co3gaHuss aganTUPOBAHHOT O
ouctpubyTuBa Homeros. 3To mpoMeKyTOUHBIM BapHUaHT, ITPYU ITOMOIIHN
KOTOPOT0 MOXKHO TOTYyYUTh MUHUMAIbHBIN pa3roBapuBaonui oopas, Ho,
BO3MOZKHO, IOMUMO €T0 JaJIbHEeMNIIero eCTECTBEHHOI 0 pa3BUTHUS TpebyeTcs eIle
OCMEBICIIEHHME C TOYKHU 3peHus uger mkimage-profiles.

7.28. features.in/im

dTa ¢uya mobaBIsieT CpeacTBa HAaCTPOHMKH MeTooB BBoma (Input Methods).

Ha paHHBEIM MOMEHT SIBJISIETCS SKCIIEPUMEHTaJIbHOU, IPUBETCTBYETCS IIOMOIL B
TeCTUpOBaHUM/OopaboTKe/0OTIagKe.

7.29. features.in/initrd-bootchain

OcymecTBinsieTcs c6opka initrd.img npu momortiu make-initrd ¢ BKItoueHHBIMU
¢duuyamu bootchain. 3to anvreprHaTuBa puyn initrd-propagator. UcrmonbayeTcs
TOT K€ CIIMCOK MOAyJied sigpa, 4To U IIpu cOopKe Cc propagator, HO B OTIUYHNE OT
TociegHero Moaynu mobaBnsitoTcs B initrd.img camum make-initrd.

ITokyMeHTal1IoO 110 UCII0JIb30BaHUIO bootchain ciegyeTr cMoTpeTh B makeTax
make-initrd-bootchain-*:

/usr/share/make-initrd/features/bootchain-*/README.md

Kondur maxogutcs B stagel/files/bootchain. [Toutu Bce nepeMeHHbBIE MOKHO
nepeonpenenuTts. [lepeMeHHBIEe B M-P IO CpaBHEHUIO ¢ KOHGUrom bootchain
nMmeloT npuctaBky BOOTCHAIN . ledontsl 3agassel B config.mk

[TepeornpenenuTs MOXKHO TakK:

$(call set,BOOTCHAIN OEM WELCOME TEXT,Welcome to my 0S!)

7.30. features.in/initrd-propagator

[obaBrnsieTcs nmogmepkkKa propagator. propagator obecrnequBaeT IIePBYIO
CTaOuIO 3arpy34YuKa. PaHee OblI HEOThEMJIEMOM YaCThio cyOmpoduns stagel.
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Brin BEIHECEH B Quuy OJisd obecriedyeHnss BO302KHOCTH coOupaTh 0Opaskl C
KM CIIOJIb30BaHKUEM CIIellnajibHO coOOpaHHOro initrd BMecTo Hero.

7.31. features.in/init

Ota puya onpenensieT CUCTeMy MHUIIHMAIN3aluu, KoTopas OyneT UCIOoIb30BaHa
B IT0JIb30BaTeNbCKOM cpefe (livecd, ycTaHoBneHHBIM AUCTpuOyTUB, vin). OHa He
B/IMSIET Ha COCTaB MHCTAJSATOPa U rescue-obpasa.

OOpaTtuTe BHUMaHUue: Kak u ¢ use/bootloader/%, B cumy ocobeHHOCTel make
TePEKII0YEHNE B KaXXOYI0 TO3UIIUI0 BO3MOXKHO JIUIIL OOUH pas, gajiee 9Ta 1ejib
CUYMTAETCSI HOCTUTHYTOM U MPHU MMOCJIeOYIOIINX BHI30BaX He OTpabdaThIBaeT.

CM. TXK.:
https://www.altlinux.org/Sysvinit

https://www.altlinux.org/Systemd

7.32. features.in/install2

OTa ¢uya morosIHsIeT 0a30BHIM "XKUBOM" 00pa3 BTOPOU CTaAuU ClielupuIeCKUMU
OJI MHCTAJIIIMOHHOT0 0O0pa3a HaCTPOMKaMU U CKPUNITOBLIMU XyKaMHU.

PekoMeHnOyeTcsI mOOKIIIOYaTh IpU momoIu +installer, 4To6s1 06ecrieduTh
BKJIIOUEHME TUIIOBOTO Habopa CBA3aHHBIX C UHCTAISATOPOM PyHKITUH.

[Tpu mobGaBneHUY CKPUIITOB B image-scripts.d/ ciiegyeT mo3ab0TUTHCS, YTOOBI
B KOMITIAaKTHOM livecd, KOTOpPHIM SBJISETCS MHCTAJIATOP, OKa3aJuCh Hy>KHbIE UM
ytunuthl (INSTALL2 PACKAGES). IleperpyxatTh €ro He ClIeayeT, IIOCKOJIbKY
3TO IIPSIMO BJIMSET Ha TPpeOOBaHUS 110 MUHUMAIbHOMY pa3Mepy ollepaTuBHOU
TMaMsITU [JI5 YCTAHOBKM (ec/Iu He 3aJeliCTBOBaH MapaMeTp 3arpy3Ku sigpa
lowmem, o6pabaTriBaeMbili propagator).

[Tpu HEOOXOOMMOCTU NPUHYOUTENBHO YAAIUTh YTO-TM00 M3 monaBiiero B o0pas
WHCTaJIsITOopa (BMecTe ¢ "OIITOBEIM" ITakKeToOM Iu0O0 10 3aBUCHUMOCTSIM, KOTaa
TOYHO U3BECTHO, YTO AJI JAaHHOT'O IIPUMEHEHUS OHU U30BITOYHBI) MOXKHO
Bocnonb3oBaTthCcsa nepeMeHHou INSTALL2 CLEANUP PACKAGES pgns yka3aHus
CIIMCKa MMaKeTOoB Ha yhajeHue 0e3 ydéTa 3aBUCUMOCTeN nepen GopMHUPOBaHUEM
squashfs 1 INSTALL2 CLEANUP KDRIVERS pns ymaneHus U3NUIIHUX MOOYJeln

sapa.

7.33. features.in/isohybrid

dTa ¢uua obecreurBaeT hpopMmupoBanue ISO-o6pa3a ¢ mobaBIeHUEM JIUIIOBOM
TaOIUIIBL Pa3AesioB C 1eJIbi0 00ecliedyeHns: BO3MOXKHOCTH ero 3arpy3ku Kak ¢ CD/
DVD, tak u ¢ USB-¢aamiku.

MoO3XHO yKa3aTh B IIeTI0YKe 3aBUCUMOCTEN OUCTPUOYTUBA SIBHO C TEM, YTOORI
rapaHTHUPOBATh TMOPUOHEIM BUO oOpa3a, Mub0 3alIpoCUTh BKIIIOUEeHUEe 3ToN dpuun
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mpu cOopKe KoHUrypauuu rmpousBosibHOro nuctpubyrusBa (ISOHYBRID=1, cm.
features.in/pack/config.mk).

7.34. features.in/kernel

9Ta ¢prya MPUBHOCUT KO, UMEIOIIUM CMBICTI ITpU JoOaBiIeHuu B oOpa3 saapa, u
3aJa€T HavaJIbHBIM BapHaHT TaKOBOTO.

Tak>ke 3aHMMAaETCS CKJIaAupoBaHKEM HaOOpoB UMEH ImakeToB kernel-modules-* ¢
TeM, 4YTOOBI ©30aBUTh peIN3-MeHEIXKEPOB OT HEOOXOAMMOCTH YUYUTHIBATD IIOJTHBIE

CIIMCKY U TOYHBIE MMEHAa JONOJTHUTENbHBIX MOAYJIEH OJid NOOOePKKH, CKaxkKeM,
Ethernet.

7.35. features.in/I10n

OTa ¢puya 3aHUMaETCS MoOaepPKKou nmokanusanuu (110n).

7.36. features.in/ldm

Simple hook to run Linux Driver Management tools to configure hybrid graphics
(aka Optimus/PRIME) for different DM’s.

Currently supported: + LightDM + GDM + SDDM

See https://github.com/solus-project/linux-driver-management

7.37. features.in/live-install

dTa ¢uya morosHseT live o6pa3 BTOpPOM cTaguu crieududecKUMU I
WHCTaJISIIMOHHOTO 00pa3a HaCTPOMKaMM M CKPUIITOBBIMU XYKaMU.

B oTtnuune ot ¢puyu install2 He cobupaeTcs OTOenbHBIM 00pa3 BTOPOY CTaguu
altinst, a mononuseTcs obOpa3 live makeTaMu HHCTaIATOPA C LeIbI0 YMEHBIIUTH
o0t 00BEM iso-oOpa3a.

EcTes nBa BapuaHTa MHCTaIATOpAa:

1. yctanoBKka u3 live ipu BeiOope 11enu use/live-install

2. ycTaHOBKa M3 IMaKeTOB, Kak B altinst nmpu Bribope 1menu use/live-install/pkg
[TepBBIli BapuaHT BHITISIAUT TaK:

1. PacniakoBriBaeTcst 06pa3 live, Kak B livecd-install

2. YcranaBnuBaroTcs gononHuTtenpHble makeTsl BASE PACKAGES u rpymnmnst
naketoB THE GROUPS, kax B install2.
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B oTtnuuun ot install2 B peno3uTopuii main moMeIniaTcs TOJIBKO Te IMaKeTHI,
KOTOPHIX HET B live o6pa3e. DTUM U JOCTUTAETCS YMEHbIIIeHNe pa3Mepa iso-
obpa3a.

BTopou BapuaHT He oTinu4aeTcs oT altinst.

[To medonTy makeTh kernel-image u kernel-modules B pexkuMe pacnakKOBKH
o6paa3a live ymanstoTcs. YToObI 9TO IIPEIOTBPATUTh 3aaliTe ITIEPEMEHHYIO
MAIN KERNEL SAVE:

@$(call set,MAIN KERNEL SAVE,yes)

7.38. features.in/live

9Ta ¢uua momonHseT 6a30BHIM "XKUBOMU" 00pa3 BTOPOM CTaguu CIerudruYeCKUMU
g monHoneHHoro LiveCD HacTpoilKaMu U CKPUIITOBBIMHU XyKaMM, a TaKxKe
co3pma€ert ¢ain index.html ¢ momanHe cTpaHullel (pegUPEKTOPOM) B KOPHE
obpa3sa.

I'paduyeckuit BapuaHT 6e3yciioBHO TpebyeT x11-autologin, mpu nmosiBneHuu
Heo0X0IUMOCTH 000UTHCH 63 HEero MOXKHO BPEMEHHO ITPOoay0InpPOBaTh
coepKUMOe IIeJIh ¥ COOOIIUTEL O TAKOM CIIydae.

HomonmHuTEeIbHO 0OpabdaTEIBaeMbIe ITIepeMeHHEBIE:
* LIVE REPO
* ITO3BOJIAET BLIOPATh U BKJIIOYUTh 3€PKaI0 PEIIO3UTOPUS
* 3HaveHue: http/alt (mo ymomuanuio) mubo IIPOTOKOJI/3epKaio
* CcM. TX. /etc/apt/sources.list.d/, mpoBepbTe HamMume HyKHOTO!
 LIVE CLEANUP KDRIVERS
* mepeuucaseT Ipe@uKCh KaTaJoroB IPaBpOB Aapa AJid yoaJleHUus
* 3HaYeHUe: IyCTO (110 YMOIYaHUIO) UM CIIMCOK 4Yepe3 Ipobest
* cM. config.mk
 LIVE RUNAPP BINARY
* yKa3blBaeT UM IIPOrpaMMBbI OJIs 3allyCKa B pexXkuMe KMOCKa
* 3Ha4YeHHe: IIyCTO (IO yMOI4YaHuio) unu nyTh (13 $PATH unu momaHbIM)

* CM. TXK. nakertsl livecd-0ad, livecd-fgfs u cam livecd-runapp

7.39. features.in/lowmem

OTa prya OOTOMHSET 3aYUCTKY "KUBOU" CTaUU UHCTAJIITOPa C TEM, YTOOBI
YMEHBIIIUTH €€ pa3Mep U TpeOOBaHUS K TaMSTH.
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7.40. features.in/ltsp

9Ta ¢puya obecneynBaeT gobaBreHne QyHKIIUKM TEPMUHAIBHOTO CEpBepa:
* 3arpy3Ky 0e3OUCKOBBIX TOHKUX KJIMEHTOB 110 CETH;
* IIpeOoCTaBlIeHNE UM JOCTyNa K CEPBEePY IIPUITOKEHUIH.

Ha maHHBIT MOMEHT SIBJISIETCS SKCHepHMeHTaHbHOﬁ.

7.41. features.in/luks

OTa cekpeTHas ¢puda goOaBIseT B UHCTAJIATOPHI MIOAOEPKKY MU POBAHUSA
(amnoBeix cucteM ¢ nomomipio LUKS npu ux co3gaHum.

7.42. features.in/Ixc-guest

Adds systemd generators needed to run Ixd container.

7.43. features.in/Ixc

OTa ¢puya npegHalHaveHa O co3maHusa KouTerHepoB LXC u LXD.

7.44. features.in/mediacheck

OTa ¢puua KOHGUTYPUPYET BHEOAPEeHNe KOHTPOILHOM CyMMEI B 00pa3
MHCTAJISITOpPa Iocjie ero COOPKU C 1IeIbI0 IPOBEPKHU 11€JIOCTHOCTY Ha PaHHEeH
CTaIuM YCTAHOBKH.

NB: npoTtoTun, Oy peajbHOI0 UCIIOIb30BaHUS HANO cOejlaTh MUKpPooOpa3 Ha
OCHOBe stage?2.

7.45. features.in/memtest

Ilo6aBmenme memtest86+ B 3arpy3Kky c o6pa3a ¥ B yCTaHABIMBAEMYIO ITaKETHYIO
6a3y; BocTpeOOBaHO [JId UHCTAJISITOPOB, live/rescue. MuTerpupyeTcs c syslinux.

7.46. features.in/metadata

9Ta ¢prya 3aHMMaEeTCss MeTaJaHHbIMU B COCTaBe 00pa30B — B IIEPBYIO OYepeb
WHCTaJISALUOHHBIX U IPUTOOHBIX K YCTAHOBKE ">KUBBIX".

OO6si3aTenbHBIE K YCTAHOBKE II0 YMOJTYaHUIO ITAKETHl 3aal0TCs IIepeMeHHBIMU
SYSTEM PACKAGES, COMMON PACKAGES, BASE PACKAGES, BASE LISTS,
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THE PACKAGES, THE LISTS u nepenatoTCcss HHCTaJIITOPY IOCPENCTBOM
Metadata/pkg-groups.tar (¢aiin .base).

[Tepemennasas EDITION BASE comepxkuT uMeHa (paiijioB CO CIIUCKaMU IaKeTOB
01t 6a30BOM CUCTEMBI KaXKA0M U3 pedakIuii. TU Qalibl JONIXKHBI OBITh
repefaHbl MHCTAJSATOPY B apxuBe pkg-groups.tar

CM. TXK. puuy main.

7.47. features.in/net-dns

9Ta ¢prya 1Mo3BONIAET CKOHGPUTYPUPOBATD ITyOJIMYHO OOCTYITHLIM PEKYPCUBHBIN
DNS-cepBep ais yCclI0oBHUU, KOTAa JIOKaJIbHBIM HEU3BECTEH 3apaHee UJIU
IIOIPOCTY OTCYTCTBYET; CIeAyeT HOHMMAaTh, YTO 9TO B HEKOTOPOM pOfie yTedKa
OAaHHBIX, T.€. PUCK 0€30IIaCHOCTH.

Tak>ke BO3MOKHO yKa3aThb cBou NAMESERVERS uepe3 npoben y ceds B puue
UM KOHGUTYPAIIMKU OUCTPUOYTHBA, KOTOpas 3adercTByeT use/net-dns.

7.48. features.in/net-eth

9Ta ¢puya nmo3BonsaeT 3agaTh KoHpurypauuio Ethernet-uatepdericos.

udev-rule-generator-net mraTHO go06aBIsIeTCs OJi oOeclieueHus IpeacKa3yeMbIxX
nMeH Bupga ethO/ethl/... B cuiy TOro, 4TO UX CJIOMajiM B aliICTPUMHOM Ssystemd-
udevd; Oy reHepUpyeMBIX "Ha JIeTy" cleayeT IPUMEHSATh KOHPUTryprupoBaHUE
BpeMeHu 3arpy3ku (NM, connman nu6o makert livecd-net-eth).

7.49. features.in/net

9Ta puya KoHPUrypupyeT 6a30BYIO IIOANEPIKKY CETH, BKITIOUAs HYKHYIO
nopcucteMy (etcnet, NetworkManager noBepx etcnet unum connman).

Hcnons3yite TARGET HOSTNAME nnsa onpepeneHus uMeHHU y3ia (dbainsl /etc/
sysconfig/network u /etc/hostname).

7.50. features.in/net-ssh

OTa ¢uya nMpegHalHadeHa [OJis JoOaBJieHUs B o0pa3 nmommepkku SSH:
noOaBiisieTcs KJIIMEHT U KOHGUTypupyeTcs cepBep (TpebyeTcs 3afaHue IIyTU K
CYIIIECTBYIOILIEMY ITyOTMYHOMY K/II04y mocpencTtBoM nepeMeHHo SSH KEY).

7.51. features.in/net-usershares

9Ta ¢prya BRHIMIOIHSAET NpeaBapUTENbHOEe KOHPUTYPUPOBAHUE CUCTEMEI OIS
paboTH IaruHOB Qal-MeHeOKepoB, peannu3yIoNIuX B3auMOOENCTBUE C

35



features.in

Samba-cepBepoM o151 IMHAMHUYECKOT0 CO3aHUs pa3gensieMbIX (paioBbIX
pecypcoB ("monb3oBaTeNnbCKuX 11ap"). be3 mobaBneHusT COOTBETCTBYIOIIETO
(dain-mMeHemKepa U HY2KHOTO IIJTarMHa CMBICJIa HE UMEET.

7.52. features.in/no-sleep

OTa ¢puya OTKIIIOYAET CIAIINNA U KOYIIUNA PEeKUMEBI, a TaKxKe rudepHaluio.
Hy>kHa g5 ogHOIJIaTHEIX KOMIOBIOTEPOB Bpome Raspberry Pi, He
MIOOOEePKUBAOLIUX UX.

7.53. features.in/ntp

9ta ¢puua KoHpUrypupyet cinyk0y NTP B KauecTBe KJIMEHTA C LIENHIO
IIpefoCTaBIeHUsI TOYHOI'O BpeMeHU B cocTaBe LiveCD; Oy yCTaHOBJIEHHBIX
CHUCTEeM PEKOMeHOyeTCs IIpuMeHeHne Moaynsa alterator-datetime.

7.54. features.in/oem

9Ta ¢pruya obecneynBaeT aBTOMaTUUYECKUU 3allyCK IIpeaBapuTeIbHON
HACTPOMKH, XxapakKTepHuIi Ojiss OEM-06pa30B.

edonTHLIe IIaru onpenensoTcs B paine /etc/alterator-setup/steps. Ero
nedonTHOe comepxkaHue: sysconfig notes-license datetime root users setup-
finish

I71s1 mepeonpenesieHus CIUCKa 11aroB ucnonab3yurte nepemennyro OEM STEPS.
[Tpumep: 1enb: use/oem @$(call set, OEM STEPS,sysconfig notes-license
datetime setup-finish)

Crnircok OOCTYIHBIX mIaroB Ay alterator-setup Haxoputcs B /usr/share/alterator/
steps/

7.55. features.in/office

OTa ¢puua obecrneynBaeT HaIUuYNe ¥ KOHKPETU3alluio BEIOOpa 0(pUCHOTO MaKeTa
110 aHaJIOTUM C BLIOOpPOM Opay3epa. PadymeeTcsi, MOIIOTHUTEIbHBIE BAPUAHTHI
MOTYT OBITH YCTAQHOBJIEHHI STBHEIM MJIM KOCBEHHEIM 3aTPe0OOBaHUEM.

CHeJIyeT IIOHMMATh, YTO KaxKaas U3 IeJIed MOXKET OBITH MCIIOJIE30BAaHA JIHIIH
OOWH Pa3, IIOBTOPHOE YIIOMHWHAHHNE GYJIGT IIPOUTHOPHUPOBAHO make.

7.56. features.in/pack

Jta ¢puya ompemensieT ¢popMaT yIIaKOBKH CO3[aBaeMoro obpasa.

Ha pmaHHBEI MOMEHT NOAAEPKUBAIOTCS iSO (3arpy3ouHbii ISO9660) u tar
071t DUCTPUOYTUBOB, tar/cpio ¢ BO3MOXKHOCTBIO CXKaTUA Jz/XZ (BUPpTyaJibHEIE
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OKPY2KEeHUS), a TaKXKe pa3J/InYHble BApUAHTHI [J11 00pa30B BUPTYaIbHBIX MaIIIKH,
nognepzKuBaeMble qemu-img.

7.57. features.in/pidl

OTa sKCIlepuMeHTallbHas (puda nIpegHa3dHadeHa [AJisd obecriedyeHus 3amycKa
3aJlaHHOTO MPUIOXKEeHUa B MOHO ™~ WKadecTBe eqUHCTBEHHOTO, T.e. PID 1.

OcobeHHOCTHU pe3ynabTaTa:

* IIpeaesibHO OBICTPHIN 3allyCK;

e paboTa mop root;

* OTCYTCTBHE KaKOU OBl TO HU OBIJIO MHUIIMAIU3allui OKPYXKEHUS.
Bo3MoxkHa HacTpOMKa CETEBBLIX UHTEP(ENCOB CPeACTBaMU Aapa, YCIOBUS:
* CTaTU4YeCKU COOpaHHBLIM MOMY/Ib OIS UCIIOIb3YEeMOIr o UHTEPdeca;

* goctynnHocTh DHCP/BOOTP/RARP B cermeHTe 10KaJIbHOU CETH.

[Taket cnengyet no6aButh B STAGE1 PACKAGES; nyTh K OMHapHUKY 3aJaéeTCs B
PID1 BIN; PID1 PANIC no3BosnsieT yKa3aTh BpeMs 00 IIepe3arpy3Ku siapa IIpu
3aBepIIeHUN pabOThl TPUJIOKEHUS.

7.58. features.in/pkgpriorities

Ota ¢puya obecneunBaeT mobaBjieHue 3anuced B daiia $(PKGBOX) /aptbox/etc/apt/
pkgpriorities mmocjie MHULIMAIN3AIlMN YPyTa, HO Mepe] YCTaHOBKOU ITaKEeTOB.

Comepzxkumoe ¢atina pkgpriorities popMUPYyeETCS Ha OCHOBE CITHCKA

PINNED PACKAGES. 3Ha4YeHMEe IMIPUOPUTETA 10 YMOJIYaHUIO ONPeaessseTCs
IepeMeHHOM PIN PRIORITY, B KOTOPYIO IIPU MHUIIMAIU3AIINN QHUYHN 3alUCHIBAETCS
"Important". COIMCOK ITPUOPUTETOB:

Essential, Important, Required, Standard, Optional, Extra

[TepeonpenenuTh 3HaUYEHNUE IIPUOPUTETA MOXKHO OTHOEJIFHO AJIsT KaXKIOTo ITaKeTa
B CITMCKE, YKa3aB JKeJlaeMbIl IIPUOPUTET Yepe3 IBOETOYHE II0CJIe UMEHU MaKeTa;
HapuMep:

$(call add,PINNED PACKAGES,my-package:Essential)

Hcmosmb3yst PINNED PACKAGES, MOXKHO 3apaHee OIPeIeIuTh BEIOOP TOTO HITH

MHOTO TaKeTa [IJIsi YOOBJIETBOPEHUS BUPTyaJIbHOM 3aBUCUMOCTHU. Ecimu
BUPTYAJIbHBIM MAKeT IPUCYTCTBYET B OCHOBHOM CITMCKE IMAaKEeTOB [IJIsl YCTAaHOBKH,
a MaKeT, ero IPegoCTABJISIONINI — B 3TOM CIIMCKE, TO BEPOSITHOCTEL €0
YCTAaHOBKHM MOBHIIIIAETCSI COTJIaCHO mpuopuTteTry. OOHAKO €CJIM BUPTYaIbHEIN
ITakKeT He BLIOPAH [JIsi yCTAHOBKU WM IPUOPUTETHHIN ITAaKeT OTCYTCTBYET B
pPeno3uTopuu, To cOOpKa oOpa3a IPOHOIKUTCS 0e3 naMmeHenuii. CiemoBaTebHO,
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C ITOMOMIbIO CITMCKa PINNED PACKAGES MOXKHO BJTHMSITH Ha COCTaB OUCTPUOYTUBA,
HO ero cojfiepXaHue, B OTJINYHEe OT OOBIKHOBEHHELIX CIIMCKOB ITIAKETOB, UMEeT
pekomeHOameibHblll, a He 00s13aTeIbHLIN, XapaKTep.

7.59. features.in/plymouth

OTa ¢puya npegHalHadeHa OJis JoOaBJIeHUs ITOOOePKKHU

plymouth — coBpemenHol peanusanuu bootsplash. IT10THO B3auMOOenCTByeT
c ¢puueit branding 1mo 06 bLEKTUBHBEIM ITPUYUHAM, HO 0OpPMIIeHa OTHAEIbHO IS
BO3MOXKHOCTHU cOOMpPaTh 00pa3bl C YaCTUYHBIM OpeHaupoBaHueM j1ubdo "6e3
W3JIAIIECTB".

AprymenTsl kernel cmdline quiet splash MoXXHO TiepeonpenennuTh B IepeMEHHOU
SPLASH ARGS, HanpumMep Tak:

@$(call set,SPLASH ARGS,splash)

7.60. features.in/power

9Ta prya KOHPUTYPUPYET NOOOEPKKY YIIPaBIEeHUSA MTUTaHNEM — BEIKITIOYEHUE U
perynupoBkKy 4yacToTel CPU gmnsa ACPI, 3aceimanue g APM (He IpoBepsiioCh).

7.61. features.in/relname

OTa ¢puya MmeHseT cogepkuMoe (¢atina /etc/altlinux-release B COOTBETCTBUU
c yctaHoBneHHoU nepeMeHHOM RELNAME, 4To u3MeHseT MYHKTH 3arpy3Ku
GRUB.

[TpuMeHsieTCS TPU HEOOXOOUMOCTH ITEPEKPHITh BHECEHHBIM OPEeHINHTOM TEKCT.

7.62. features.in/repo

9Ta ¢puya npegHa3HaveHa OJIsi KOHGUTYPUPOBaHUS PETIO3UTOPHEB B 00pase,
BKJII04as reHepanuio Xamien 1 nogkinodenue K LiveCD.

[To ymMmOnM4aHUIO TaKUM PENo3uTopueM saBnseTcas RPMS.main (co3maBaeMbii
sub/main), Ho Bo3MoxkHO mobaBneHue addons, updates uam UHBIX II0 Mepe
He0OXOIUMOCTH.

PesynbTaT — KaTtanor ALTLinux/base/ ois konupoBaHus B 00pa3.
[omonmHUTENTEHO 0OpabaTEIBaeMbIe ITEPEMEHHEIE:
* REPO

* MI03BOJISIET BHIOPATh U BKIIIOUUTh 3€PKAJI0 PEIIO3UTOPUSI

* He BJIUSAET HU Ha 4YTO, €CJIM BBI3BEIBAETCS LI€JIb use/repo/main
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* 3HaveHue: http/alt (mo ymomuanuio) mubo IIPOTOKOJI/3epKaio

* cM. TX. /etc/apt/sources.list.d/, mpoBepbTe Hanmuure HyKHOTO!
« REPO MAIN

* BKJIIOYAET CO3[aHUe PEIo3UTOPUS main BHyTpHU rootfs

* BIUSIET TOJILKO Ha v/ eNTu

* 3HaveHHue: 1 OIS BKIIOYEHUS, moboe Opyroe sHa4deHue OJjisd OTKIIIOYEeHU A

7.63. features.in/rescue

9Ta ¢puua momonHseT 6a30BEIM "XKUBOMU" 00pa3 BTOPOU CTaguU CIeuPUIeCKUMU
OJIsI cIlacaTeJIbHOTo oOpa3a HaCTPOMKaMU U CKPUIITOBLIMU XYKaMMU.

Llenb use/rescue/rw mobaBIIIeT IpedBapUTEIbHO HAaCTPOEHHBIN ITyHKT 3arPy3KH,
KOTOPHIM B ciiydae "nmpocTto rubpunHoro” (He GPT) ISO, 3anucanHoro Ha USB
Flash, obecnneyuT co3gaHue ¥ MOHTHUPOBaHUE MIOMIOJIHUTEILHOTO pa3aera A
COXpaHEeHUSs JaHHBIX MEXAY CECCUSIMMU.

7.64. features.in/server

OTa ¢puya MpemocTaBlIsieT TUIITUYHBIE /I CEPBEPHEIX 00pa30B HAOOPHI CITMCKOB
[IaKeTOB M MOOYyJieu sapa.

7.65. features.in/services

[ManHas puya KOHPUTYPUPYET aBTOMaTUYECKUU 3allyCK CEPBUCOB IIPU 3arpy3Ke
CUCTEMHI.

[TocKONMBKY B KOHKPETHOM 00pa3e MOoXKeT OBITh KeJlaTeJIbHO ITePEKPHITh
yMOJIYaHUS IpenpIayIel KoHGUrypamnum, peKkoMmeHnyercs B pudax paboraTs C
nnepeMmeHHsIMu DEFAULT SERVICES * u octaButs nepemenselie SERVICES *
OJI peIn3-MeHEeOXepPOoB.

BBIKJTIOUEHME CepBUCA B KaXKIOM U3 3TUX IIap UMEET IIPUOPUTET Iepe
BKJTIOUEHUEM.

[TpennpuHSTH 0cOoOBIE MEPHI B BUOE CKpuUIlTa mys install2, 4ToObsI mepenaTh
yKa3aHHe HAaCTPOUTD CIIyKObl MHCTAISITOPY.

s BkmoyeHus systemd-cnenu@uyHbIX CEPBUCOB PEKOMEHAYETCS
rncnonb3oBaTh DEFAULT SYSTEMD SERVICES * u SYSTEMD SERVICES *.

s BkimoyeHus cityk0 systemd-logind HyKHO MCIIOJIb30BaTh
DEFAULT SYSTEMD USER SERVICES * u SYSTEMD USER SERVICES *.
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II71s1 Toro, 4TOOBI 3aMaCKHUPOBATh UJIM Pa3MaCKHUPOBATh IOHUT systemd
ncnonb3yite SYSTEMD SERVICES MASK u SYSTEMD SERVICES UNMASK.

7.66. features.in/sound

Ota puya mobaBisieT MOANEPKKY ayOUOIIOACUCTEMEI (KaK SIiIePHYIO, eCJiu He
BKJIIOUeHa B kernel-image, Tak ¥ yTUJIUTHI).

7.67. features.in/speech

OTa ¢uya MOJTHOCTHIO MOATOTaBINBAET PYCCKOSI3bIYHBIA TN aHTJIOSA3bIYHBIN
BBLIBOI peuu Ha Oa3e cepBepa VoiceMan.

7.68. features.in/stage2

OTa duya cIyKUT AJid 0o0aBIeHUs B IIEPBYIO CTaOUI0 XYKOB, HEOOXOOMMBIX ITPU
Hanuyuu B stagel gxgpa (UTo TUOUYHO, HO He 003aTeJIbHO).

[lepemada mHpOpMaLuu 0 KOH(pUrypauuu sgpa mexnay stagel u stage2 takxke
TpeOyeTCs OISt OIITUMAJIbHOIO CxKaTus squashfs-obpa3a BTOpoi CcTaguu.

B0o3MOXKHO IONIOIHEHUE clIMCKa oniui KoHpurypanuu sgpa (CONFIG *),

HeOoOXOUMBIX IJIsI 3arPy3KU 1LIeJIeBOT0 AUCTPUOyTHBa, MOCPEACTBOM ITepeEMEHHOMU
STAGE1 KCONFIG (cMm. ¢puuy efi B kauecTBe IpumMepa).

7.69. features.in/syslinux

IloGaBneHue nmogmepzKKu Syslinux; TpebGyeTcs Oysi HHCTAISITOPOB, live/rescue;
peanu3yeTcs B paMKax stagel.

CamocCTOsITeIbHOE TBOPUYECKOE UCII0JIb30BaHNe Ha JaHHBIM MOMEHT
rogpa3yMeBaeT 3HAKOMCTBO ¢ /usr/share/doc/syslinux-*/syslinux.txt u udyuyenue
KyCOYKOB KOH(}pUTypaluu, KOTOPHIE YXKe CYIIEeCTBYIOT.

Lenu config.mk:

* use/syslinux/ui/% — KoH(purypuposanue natepderica (cm. cfg.in/00*.cfg); npu
HMCIIOTh30BaHUM aBTOMaTudecku gobdasnsioT syslinux B FEATURES;

* use/syslinux/timeout/% — 3agaHue TaliMayTa aBTO3arpy3KH (B OeCSTHIX
CEKYHJHI);

* use/syslinux/%.com, use/syslinux/%.c32 — nogK/IO4YeHrue OQHOUMEHHBIX
MOnyneu (KonupoBaHue OMHAPHUKOB U BKIIOYEHUE KyCOUKOB KOHPUTYPaIUY;
9KCIIePHUMEHTAJIbHOE);

* use/syslinux/%.cfg — nogkmioYeHre KyCOYKOB KOH(PUTYPaIUU.
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[TepemeHnHbIEe generate.mk:

* BOOTARGS — nonojiHUTEJIbHEIE apTyYMEHTHL 3arPy34UKY;

BOOTLOADER — isolinux (peann30BaHO C OrISOKOM Ha syslinux/syslinux4);

BOOTVGA — BuzmeopekuM, 3allpalliiBaeMblll y AOpa (mapamMeTp vga=);

SYSLINUX UI — mognyne uHTepdeuica (eciu He yKa3aH, TO BHYyTPEeHHUU
prompt);

SYSLINUX MODULES — mopmynu .com unu .c32 (mepeducnsaroTcsa 6e3
pacuImpeHus);

SYSLINUX CFG — pononHuUTeNnbHBIE KYyCOUYKHW KOHPUTYpauuu (Harpumep,
localboot).

3mech TPOU3BOAUTCS MepBUYHAsA 00paboTKa KOHPUTYPAIITMOHHBIX TaHHBIX,
OKOHYAaTEIbHO MPOBEPSEMBIX U UCIOIb3YEMBIX YK€ B MHCTPYMEHTaJIbHOM 4YpyTe.

OOpaTtuTte BHUMaHUe: (parMeHTHl, COOTBETCTBYIOIIINE UMeHaM CyOrpoduiei,
no0aBJISIOTCS aBTOMaTHUYEeCKH; 9TO IOBeIeHUe IPU HeOOXOOUMOCTHI
oTKIo4YaeTcs BeicTaBieHueM nepeMeHHou SYSLINUX DIRECT u Ttorga
BMecCTO use/syslinux/*.cfg cnegyet npuMeHsATs IpsAMOe YKa3aHUue Buga @$(call
set,SYSLINUX CFG,...).

YcTtaHoBUTH AeONTHBIN IIYHKT: [IJ19 TOro, 4TOOB YCTaHOBUTh KOHKPETHBIN
nedonTHEIM OYHKT (mpuMep s LiveCD ¢ moggepKKOul CeCCUn):

@$(call set,SYSLINUX DEFAULT,session)

HNmeneMm pmedontHOro nyHkra sasiusgercsa LABEL.

7.70. features.in/tty

OTa ¢prya 3aHMMaeTCs TepMHUHaIaMU BBOJIa-BEIBOMla, B ITePBYI0 odepenb COM-
rnmopramu (serial console).

CnenmyeT 3aMeTuTh, 4TO systemd 3aHMMaeTCsT pa3BelInBaHueM agetty
CaMOCTOSITEJIFHO.

7.71. features.in/uboot

HacTpauBaeT cucTeMy [AJjIs1 UCIIONb30BaHUS 3arpy3dyuka uboot.

7.72. features.in/uuid-iso

[To ymomuaHuto npu coopke obpasa xorriso reanepupyetr UUID obOpa3a Buma
YYYY-MM-DD-hh-mm-ss-cc u3 Tekyuiero spemesu. Eciv B KOMaHOHOU
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CTPOKe XOrITiSo eCTh mapeMeTp -volume date uuid YYYYMMDDhhmmsscc

To UUID obGpa3a reHepupyeTcs u3 Hero. [laHHas ¢puya YuTaeT TeKyIiee

BpeMs u co3nmaeT nepemensele: UUID ISO, comepxariyio YYYY-MM-DD-hh-
mm-ss-cc UUID ISO SHRT, cogepxkaryo YYYYMMDDhhmmsscc Takxke

¢urya nobasmnseT B initrd ¢aiin /lib/udev/rules.d/60-cdrom id.rules 3To
nmo3BonsieT ugentudunmposats CD/DVD no UUID u ucmnonb3oBaTh AJis 3arpy3KHU
nHcTasiaTopa method:disk,uuid:YYYY-MM-DD-hh-mm-ss-cc

7.73. features.in/vagrant

9Ta ¢puua obecrneymnBaeT CreuPUYHYIO OJIg vagrant IpegBapuTeIbHYIO
HACTPOMKY oOpa3a ¢paiIoBOM CUCTEMBI BUPTYaIbHOM MAITUHHI.

OOpaTuTe BHMMaHUue, 4YTO crieiprKa BKIIOYaeT IINPOKO U3BECTHHIE: - TTAPOJIU
root u nmosb3oBaTensa vagrant ¢ 6ecnaposibHEIM sudo; - "CeKpeTHBIN" KITI0Y OT
MyOJIMYHOM YacTH Y II0JIb30BaTesa vagrant.

CM. TXK.:
https://bugzilla.altlinux.org/28553

https://docs.vagrantup.com/v2/boxes/base.html

7.74. features.in/vmguest

OTa ¢duya npegHasHaveHa OJIst KOHGUTYPUPOBAHUS ITOAAEPKKY BBHITTOTHEHUS
OUCTpUOYTUBOB B KQUeCTBE T'OCTEH B Cpefe BUPTYaIbHBIX MalIIIHH.

7.75. features.in/volumes

9Ta ¢puya obecneynBaeT BLHICTABJIEHNE HYKHOTO MPoduisi pa3sbuBKYU IUCKOB ITPU
yCTaHOBKe C nmomoinkio installer unu livecd-install.

7.76. features.in/wireless

9Ta ¢puya 3aHUMaeTcs HobaBIeHUEM ITOAAEPKKYU OECITPOBOHBIX COEIUHEHUN.

7.77. features.in/x11l-autologin

9Ta ¢puya mobaBisieT B GpOpMUPYEMBINA TOIb30BaTEILCKIM KOPEHDb (KakK IIpaBuUilo,
live) pyHKIIMIO aBTOMaTU4YE€CKOTO BX0Ja MyTEM KOHQUTYPUPOBAHUSA OTOEIHHO
3aIpoIIeHHOr0 O ycTaHOBKHU display manager (HanpuMmep, lightdm) nmu6o
cIenuajabHOTO cpencTBa (maketsl nodm unm autologin).

OOpaTtuTe BHUMaHUe: ¢ autologin MmoryT OBITh ITPOOIEMEI ITO Systemd, a mpu
HMCIIOIb30BaHUM PabOoTaIOIIEero B TaKOM OKPYyKeHuU nodm Ha CerogHs 0TMe4YeHO
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Hanuuue /sbin:/usr/sbin B mons3oBaTenbckoM PATH mepep /bin:/usr/bin, gTto
IIPUBOIUT K HepaboTocnocobHocTu consolehelper u livecd-install, KoTopsIit UM
II0JIb3yEeTCH.

7.78. features.in/x11-autostart

9ta ¢duya mobamnsieT B GopMUPYEMBIN TOJIb30BATEILCKUM KOPEeHb (KakK MpPaBuUilo,
live) pyHKIIMIO aBTOMaTU4YE€CKOT0 3anycKa rpa¢uieckoi ceccuu; oopaTuTe
BHHMaHMeE, YTO aBTOMaTHUYEeCKHUM BXOOOM II0CJie 3allycKa rpaduKu 3aHUMAaeTCs
cocengHssa ¢uya x11-autologin.

7.79. features.in/x11

OTa ¢duya mobamrnsieT 6a30BYI0 MOANEPXKKY rpadruueckon cucteMbl X11, a Takxke
KOMIIJIEKTYEeT TUIIOBBIE JEeCKTOITHBEIE OKPYKEHHUS U CPEeCTBA rPpad@ruIecKoro
BXOfla B CUCTEMY.

IInss mo6aBneHust X-cepBepa 1 OpaBepoB UCIIONIb3YHUTE 11eu: - use/x11/

XO0rg — CBOOOMHBIE ApaliBephl, MOXKET HeoCTaBaTh aKcejiepalliu, 0COOEHHO

3D, u pyHKIUM 3HeprocbepexReHus, HO MOOAEPKUBAIOT Hanuboee MUPOKUM
CIIEKTP 000pyHOOBaHUS [JIsi TUIIMYHBIX HEeCKTOITHLIX 3afay; - use/x11/3d — o
BO3MOXKHOCTH ITOAKJTIOYAIOTCS MpomprueTapHbie gpariBepbl NVIDIA, 0OBI9HO
obGmaparorinre 60oee BELICOKUM YPOBHEM YCKOpPeHUs rpaduku, HO TaKxkKe
nMelonre 1 60Jibliine Ipo6jieM COBMECTUMOCTH CO CBEXKUMHU SIAPAMU/X0TJ-SETVer,
a 3a00HO OOBIYHO PaHO TepsIolIMe MOANEPKKY "ycTapeBIInX" BUIEOKaPT.

B03MO0KHO IpenoCcTaByIsiTh B 00pa3e OOHOBPEMEHHO CBOOOHEIE 1 3aKPHITHIE
OpauBepH], HO B 3TOM ClIy4ae CliefyeT IIOHMMAaTh, YTO aBTOOIIpeaesieHe B X.org
IIpearnovyrnTaeT CBOOOOHBIM AparBep U nvidia mpu HaIUYKUK houveau He OymeT
aBTOMAaTHWYECKHU BLIOpaH, T.e. HOTPeOyeTCs OOMOTHUTENbHOEe KOHPUTYPHUPOBaHUE
(BpyuHyIo unu npu nomoinm alterator-x11) — gns live-cucteM 3TO MOXKeT OBITh
JIUIIIEHO MPAaKTUYEeCKOT 0 CMEICTIA.

OOpaTtuTe BHUMaHHeE: KaK U B pude bootloader, nepeknioyeHrne Ha KakKou-1100
OUCILJIEMHBIN MeHeOXKep cpabaThIiBaeT TOMBKO OOUH pas;

use/x11/xdm use/x11/1xdm use/x11/xdm

IIPUBEIET K BBICTaBJIEHMIO 1xdm, a He xdm, TOCKOJILKY 3TO Oy[eT ITOCTIeaHsIs
"HoBas" 1IeIb C TOYKU 3peHus make.

[Tpu HEOOXOOUMOCTH EPEKPHITH ITOCTIEIHEE U3MEeHeHne No6aBbTe:

@$(call set,THE DISPLAY MANAGER, HyXHbIN)

7.80. features.in/x11-vnc

This feature allows to use X11 through VNC server. It adds x11vnc package
and sets default password to alt. Another thing is that this feature adds dummy
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video adapter configuration to the /etc/X11/xorg.conf.d/. x11vnc becomes
default service.

7.81. features.in/xdg-user-dirs

9Ta ¢puya obecneynBaeT Hanuume "pydKku" O KOHQUTYPUPOBAHUSA TUIIOBBIX
[I0JIb30BaTEJIbCKUX KaTaJIOTOB [JI HECKOJIBKUX TUIIOB JAaHHLIX U IIPEOOCTaBJIAEeT
BO3MOXKHOCTHE 3alaBaTh IPeArIodYnuTaeMble YMOIYaHusi, KOTOPEIE MOTYT
pa3nuyaThCs M0 AUCTPUOyTHBaM.

CM. TXK.:

https://freedesktop.org/wiki/Software/xdg-user-dirs
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FnaBa 8. sub.in

9TOT KaTaJior COOEPKUT cyOmpodunu; comepkuMoe 3aTpeO0BaHHLIX (Ha3BaHUA
KOTOPHIX cogepxkaTtcsa B 3HaueHUuU nepeMeHnou SUBPROFILES, koTopy:ro
3anonHAT 1enu sub/* — cm. lib/sugar.mk) 6ymeT ckonupoBaHO B KOPHEBOM
KaTajor GOpMUPYEMOTO ITPOPUIs.

[Tpockba OTBETCTBEHHO OTHOCUTHCS K M3MEHEHUIO CYIIEeCTBYIOIIUX CyOIrpodunen
1 BOYMYUBO — K CO3[MaHUIO HOBBIX; BO3MOXKHO, JOCTATOYHO BCETO JIUIIID
opopMUTH HY2KHOe HOBOU ¢puuen (cMm. features.in/).

OOpaTuTe BHMMaHMe: IOCKOJIbKY COOpKa YacTel OucTpuOyTUBHOTO 0oOpa3a

1 ITPOUCXOOUT B KaTajiorax cyorpoduiae, To IOBTOPHOE UCIIOIb30BaHUE
OIOHOTO IIPOCTOr0 CyOIIpoduiIsi B paMKaxXx CTeHEPUPOBAaHHOTO NTPO(UIsA MITaTHBIM
o0pa3oM HEBO3MOXKHO. Ecnu TpebyeTcs co3maTh HECKOJILKO OITU3KUX I10
peanu3zanuu cyobnpodunen, u3yunte stage2 m 3afeCTBYIOIIME €Tro GUYH.

KpaTkoe omnucaHue CyLmeCTBYHOIUX BapuaHToB (CM. cooTB. README):

* rootfs ssBnIsieTCsT 0COOBIM CTy4aeM, KOTOPBIM UCIOIb3YeTCs ITPpu GOPMUPOBAHUU
(ainoBeIX cUCTEM, ITpegHa3HaYeHHBIX [JI MOJIb30BaTend (T.e. KopeHb LiveCD,
obpasza VM, ...)

* stagel: propagator u 3arpy34uK (COBMECTHO C puuen syslinux); THIUYIHO
TpeOyeTCs OJIsi UHCTAJISTOPOB, live- 1 rescue-o6pa3oB, HO MOXKET
HCIIONTb30BaThCs 03 moOaBeHUsT TAKOBBEIX B 00pa3, obecreuynBasi CETEBYIO
3arpy3Ky BTOPOU CTaguu

* stage2: HauboOJIee CIIOXKHBIM TEXHOIOTHYECKU CyOIpO(dUsb, TOCKOIbKY
OH SBJISIETCS TOJIBKO 0AQ30BBHIM [JIs IIOJIyYeHUs Psifa UTOTOBBIX YaCcTeu
ouctpuOyTuBa (install2, live, rescue); 3amelicTByeTCs OJIsI 3TOTO TOJIBKO
ormocpenoBaHHO Yepe3 use/stage2/* u mogudunupyet stagel B cuny
Ha/JIU4us CBSA3U MexXay HUMMU (B stagel momapaet oOpa3 sigpa u firmware, B
stage2 — COOTBETCTByHOILIUE MOIYJIN)

* main: makeTHas 6a3a, yKjaabiBaeMas Ha o6pa3 (NB: mockosnpky pabouuii 4pyT
B 9TOM CJIy4ae He COIepPKUT HUYero, KpoMe makeToB, MO0aBJISITh YTO-JTH00 B
image-scripts.d cMbIcia HET, TOJILKO B scripts.d)

8.1. sub.in/main

ITOT KaTaJioT COAepPXXKUT cyOnpoduns main, coOuparomnui makeTHyio 6a3y ms
JIOKAJIbHOM MHCTAaSAUU OUCTPUOYTHUBaA U3 ITONyUYeHHOro o0pas3a, BKJiodas
HeoOs13aTenbHble TTakKeTHl; B distro/live-builder npuMeHsieTcs Kak TOKaIbHBIN
pero3uTopuii mjsi COOPKU.

Pekomennyetcs ucnons3oBaTb BASE PACKAGES u BASE LISTS pna Toro,

YTO OOJI2KHO OBITH YCTAHOBJIEHO 110 yMondaHuio, u MAIN PACKAGES,

MAIN LISTS — gmst TOro, 4TO HOJIZKHO OBITH JOCTYIIHO Ha HOCUTeJIE; IOoOpoOHee
CM. B JOKyMeHTanuu ¢puuu metadata.
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Ecnu uTo-nubo TpebyeTcs Kak B main, Tak u B live, npuMeHsiTe
THE PACKAGES u THE LISTS BMecTO ny0nvpoBaHUs BPYUHYIO.

B image-scripts.d cMmpicia HET, TONMBKO scripts.d, T.K. pabo4uii 4pyT He
COEePKUT UCIIOTHSIEMBIX (halIoB.

He cnepnyeTt UCIIOIb30BATh 3TOT CyOIPOGUIIL HAIIPSIMYIO, [IJIs HOoOaBIEHU S
ITAaKeTHOTO PeIo3uTopus B oOpa3 npegHa3HaveHa ¢puya use/repo/main.

PesynbraT — KaTtanor ALTLinux/RPMS.main g5 KonnupoBaHus B o0pa3 (eciu He
yKa3aH nHou cydpdukc nocpenctsoM nepemennou MAIN SUFFIX).

8.2. sub.in/stagel

ITOT KaTaJIoT COAEePXKUT CyOnpodus mepBoM CTagUuU 3arpy3Ku; 3[1eCh MeCTO
syslinux (3arpy34uk) u propagator (OpieHTHPOBKa Ha MECTHOCTH, BEITATHBAHUE
BTOpOu ctaguu ¢ CD/FTP/...).

CKpuITH 3amycKalTcs u3BHe popMupyemoro obpasa (scripts.d/); cnemyeTt
KpaiiHe 0epexKHO OTHOCUTBLCS K 0OBEMY 3TOM CTagUU.

OOpaTuTe BHUMaHUE: €CJIM He yKa3aTh SBHO TpeOyeMbld BapuaHT saaep
nocpenctBoM STAGE1 KFLAVOURS, to 0yzet B3sT u3 KFLAVOURS; ecnu
HCIOJIb3yeTCs 3arpy34YuK OTJIMYHBIA OT grub, To OyZmeT B3ST IIOCIeqHUN
yka3aHHbM B STAGE1 KFLAVOURS unu KFLAVOURS; ecnu He yKa3aTh

SIBHO PEr3KC, ONMMUCHIBaONIUK TpebyeMbie B nHCTanATope kernel-modules-,
nocpeacrsoM STAGE1 KMODULES_REGEXP — OyayT OOCTYIIHBI MOAYJIH
u3 kernel-image (ynmakossiBarorcs B boot/full.cz).

Cam cnucok mopnyneu, nomnagaromux B full.cz, onpenensercs B daiine

modules (Haubosnee 6a30Beie!) 1 JONOIHAETCS YKa3aHHBIM B IepeMEHHOMN
STAGE1 MODLISTS nabopom cnuckoB MopyJsie, cM. features.in/stage2/stagel/
modules.d/ B KauecTBe nmpuMepa.

TpebyeTcs OJid MHCTaNSALUMOHHEIX, live- 1 rescue-00pa30B, COOTBETCTBYIOIIUMU
(puyamMu mogkiIO4YaeTCs aBTOMaTU4YECKH (B CUITy 3aBUCUMOCTH stage2 ot stagel).

Pe3ynbTaT — KaTanor syslinux/ gjisi KonupoBaHus B 06pas.

8.3. sub.in/stage2

OTOT KaTaJior COOepKUT o0 6a30BHIM CyOIIpoGuIb "XKUBOKU" BTOPOU
CTafuH, UCIIOJIb3yeMHbIH 151 cOopKu 00pa30B install2, live, rescue (BO3MOXKHO,
HECKOJIbKUX OJTHOBPEMEHHO B COCTaBe OMHOTO AUCTPUOyTHBA).

3aBUCHUMOCTh Ha HET'0 CTOUT MPOITMCHIBATh B TaKUX prudyax; cama 1o cebe (6e3
HyKHOT0 stage2cfg.mk) cmbiciia He UMeeT.

OOpaTuTe BHMMaHue, 4YTO HaOOp MOTEHIIMAJILHO OOCTYIIHLIX B stagel monyrnen
saapa ons stage2 moxeT OviTh pacmupeH (STAGE2 KMODULES).
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PesynbTaT — COOTBETCTBEHHO Ha3BaHHEIM (aitn co squashfs, mognexaiui
KOTIMPOBAHUIO B UTOTOBLIN 00pas.

NB: cMmoHTUpPOBaHHBIM 00pa3 MOCTYIEH B TAKOMW cUCTeMe Kak /image/.
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Mnaea 9. pkg.in

OTOT KaTaJioT COAEePKUT BCE BO3MOXKHBIE CITMCKHU ITAaKETOB 1 OMMUCAHUS
TPYII, KOTOPhIE IO Mepe HeOOXOOUMOCTH KONUPYIOTCSA U3 MeTarnpopuis B
bopmupyembIti TpoPub.

EDITION IS USED BkIo4aeT UCIIOJIb30BaHUE MexaHu3Ma cOOpKu oOpa3a

13 pefakiuy 1 KOMIOOHEeHTOB. CIIUCKHU, TPYIIIE], TPOGUIN YCTaHOBIIIHUKA,
onucaHHble B mkimage-profiles 6yoqyT urTHOpupPOBaThCS, a UCIIOIb30BaThC OyAYT
aHaJIOTUYHBIE CYIIHOCTHU U3 pefaKIui 1 KOMIIOHEHTOB.

9.1. pkg.in/lists

OTOT KaTaJIoT COOEPKUT COUCKU MaKeTOB, KOITUPYyEeMbIe U3 MeTaIllpoduss B
co3maBaeMbIli MPOGUIIb 10 HEOOXOOUMOCTH (OIpeesiseTcs M0 HaJIu4Yuio UMEH
cnuckoB B nepeMeHHBIX * LISTS, cMm. peanuzanuro B ./Makefile). (3T0 He Takx,
ecnu ycrtaHoBsieHa nepeMeHHas EDITION IS USED, cMm. pkg.in/README)

Cnucoxk .base siBnsieTcst oco0eHHBIM (hopMupyeT 6a30BYI0 CUCTEMY, CM.
http://www.altlinux.org/Alterator-pkg); oH CoO30aéTCs U3 COOEPKUMOI0O pPsfa
IIepeMeHHBIX (CM. peanu3aliunio).

ITogkaTamnor tagged comepKuUT TeTUPOBAaHHBIE CIIUCKM, UMeHa KOTOPHIX YIOOHO
nony4dath ¢pyHkmuen tags() (cMm. lib/functions.mk).

II71s1 BRISIBJIEHUST MyOJIMKATOB B COCTaBe CIIMCKOB CyKUT ‘make pkgdups’;
IILITaThCs n30exaTh nyoned Ha 100% ckopee Oecrone3Ho, HO Opomsiunre
YCTOMYMBBIE TPYIINEI MAKETOB MOTYT 3aCIyKHUBATh BEIIETIEHUS OTOEILHEIM
CITCKOM.

[Tpu konupoBaHuu crnuckoB B BUILDROOT npoucxonut ux o6paboTka C
IIPUMEHEHNEM apXUTEeKTYPHO3aBUCUMBIX MaKpocoB, cM. doc/archdep.txt

NB: cnucku makeToB €CTh CMBICIT BHIOEIATE B (halijIbl IIPU HIOBTOPHOM
HCIOJIb30BaHUU JINOO IIPU 3aMETHOM 00BEMeE, KOTla IIepeurciieHue IpsMo B
KOH(pUTypalluu CUJIbHO CHUXKAET €€ YNTAaeMOCTb.

9.2. pkg.in/lists/tagged

OTOT KATaJIOT COAEePXKUT TerHPOBAaHHLIE CIIMCKH; Ha JaHHBIA MOMEHT
peanu3zanus (bin/tags2lists) TpebyeTt, 4TOOB KaxKObIM U3 TETOB ObLI OTHEIbHBIM
CJIOBOM U3 CUMBOJIOB B Habope [a-zA-Z0-9 ]

He ncnone3yuite B c10Be "-"); peKOMEHAyeTCs pa3felsaTs ciioBa "+".

[TpruMeHeHHe: OOMOJTHEeHNE X KECTKO CTaTUYEeCKH 3aaHHON (QYHKIIMOHATPHOCTH
(kak mpaBuJI0, 00sI3aTEeIbHOM B JaHHOM oOpa3e) OoJsiee "miaBalomum" B
OOJITOCPOYHOM IIJIaHE Pe3yIbTaTOM PACKPHITUS CITMCKA TETOB (KOTOPBIN MOXKET
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pkg.in

IIOKPHIBATh BTOPOCTEIEHHEIE BEITU CII0COO0M, OOLIYHO TPEOYIOIINM MEHbIIIe
BHUMAHUSA).

Peanusanusa HUKaK He compsizkeHa ¢ pkg.in/groups/

pkg.in/groups

OTOT KaTaJioT COAEePKUT ONUCAHUS T'PYIII, KOIIMPYyeMble U3 MeTaIrpopuis B
co3aBaeMbIl TPOGUIb 10 HEOOXOOUMOCTH (TOJIBKO (PUTYPUPYIOIINE B CIIUCKE,
KOTOPHIM fABJISIETCSA 3Ha4YeHUe nepemenHou MAIN GROUPS).

B maHHBIM MOMEHT 1epeHeceHo nmouTu 1:1 u3 mkimage-profiles-desktop, Tpebyet
yBsi3KU C pkg.in/lists/tagged/
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Nnasa 10. lib

9TOT KaTaJior COOEPKUT BCcrioMoraTesibHble makefiles, o6ecrieunBarome
OCHOBHYIO QYHKIIMOHAIBHOCTD CO30aHUsI KOHGUTrypauuu obpasa u reHepaluu
COOTBETCTBYIOILIETO Ipoduisa A cOOpKH; cM. TxK. conf.d/.

CnemyeT MOMHUTB, YTO OyOy4Yu BKIIOYaeMbIMU B main.mk, ouu paboTaioT B
KaTajore BepXHEero ypoBHS.
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Nnasa 11. Npepnono>XxeHus

HekoToprle pparMeHTH KOfa 3aKIagbIBAIOTCS Ha ONpPEeAeJIEHHOE IOBEIEHUE
opyrux yacter mkimage-profiles nu6o comepkaHue mepeMeHHBIX.

NB: nyTu npuBOASTCS OT BEPXHETO YPOBHS; IPOEKT B II€JIOM IpennoiaaraeT
Hanuune ALT 8.0+ u GNU make 3.82+ (Ha KOTOPHIX U pa3pabaThIBAeTCs),

HO MOXKeT OBITh HOPTHUPOBaH BMecTe ¢ mkimage. Ecnu 4to-nubo He paboTaeT
WU He coOMpaeTCcs, CTOUT MPoBePUTh Ha Sisyphus (mkimage, make, hasher,
CcOOCTBEHHO ITakeTHas 0a3a), IIOCKOJIbKY MMEHHO Ha HEM IPOUCXOOUT OCHOBHAS
pa3paboTka mkimage-profiles. CtomanHas cO0pKa Ha TEKyIleM CTaOUJIbHOM
OpaHue cUuMTaeTCs OIIMOKOM U IOMJIEKUT UCIIPABIEHUIO, €CIIU OHO TEXHUYECKU
BO3MOZKHO Ha 0a3e 3Toro OpaHua.

e lib/report.mk

* OXKHOAEeT, 4YTO KaxKaas ITofJjiexalllas TpaCCUPOBaHUIO 1iesib Kaxknoro makefile
pu cOOpKe KoH(puUrypauuu odpasa COOepKUT HEIIYCTOM recipe — XoTs OBl ";
@:" — T.K. 3aBUCHUT OT 3anycka $(SHELL)

* TpaccupoBka BuinonHsAeTcsa npu REPORT=1 gna ¢dpopmupoBanus rpagda
3aBUCUMOCTEN MEeXOY IPOMEKYTOUYHBIMHU 1eIsIMU COOPKM KOHEYHOTro oOpa3a

* XapaKTepHBIU IIPU3HaK NPOIycKa — pa3priB rpada (report-targets.png)
* pkg.in/lists/Makefile

* OXM[aeT, UYTO Ha3BaHUS CIMCKOB IIAaKeTOB YKa3bIBAIOTCS B IePEMEHHBIX BUa
* LISTS, u xonupyeT B reHepUpPyeMBIU IPOPUITH TOIBKO UX

* ecju 3aJaTh UM (palija CIuCKa ITaKeToB HelmocpeacTBeHHO B Makefile
cyompodusi, oH He OyIeT CKOIUPOBaH

* XapaKTepHoe coo0bIeHune 00 ommbKe:

E: Couldn't find package
» features.in/kernel/stagel/scripts.d/80-make-initrd
» features.in/stage2/stagel/scripts.d/03-test-kernel
* sub.in/stagel/Makefile

* eCJIM UCIIOJIb3yeTCs 3arpy34YuK OTIIUYHEIM OT grub, To B stagel momapmeT
nocnenHee anpo, ykazanHoe B STAGE1 KFLAVOURS unu KFLAVOURS

* ecnu go6aBuTh Kakou-nu6o kernel-image B STAGE1 PACKAGES*, pe3ynbTart
MOZKET OBITh HEOKUAaHHBIM

* oOpaTuTe BHUMaHUeE: bin/tar2fs ymeeT HECKOIBKO Sep

* BeposiTHas omrnOKa: He3arpys3Ka I10JIydeHHoro squashfs
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[IpeomonoxeHus

features.in/install2/install2/stage2cfg.mk
features.in/live/live/stage2cfg.mk
features.in/rescue/rescue/stage2cfg.mk
features.in/syslinux/cfg.in/15live.cfg
features.in/syslinux/cfg.in/20install2.cfg
features.in/syslinux/cfg.in/80rescue.cfg
features.in/syslinux/scripts.d/20-propagator-ramdisk

* OXM[AIOT, YTO Ha3BaHUA squashfs-o0pa30B BTOPOI CTaguu MHCTAJISATOPA,
livecd 1 cmacaTenbHON CHCTEMBI COOTBETCTBEeHHO altinst, live u rescue

image.in/Makefile

* oxupaeT, uTo KoHpurypamus oymeT B distcfg.mk (cm. Tx. lib/profile.mk),
a nor coopku — B build.log (cMm. Tk. lib/log.mk); anbTepHaTHUBOM OBIIO OB
ImpoOpackiBaHue IIePEMEHHBIX C IIOJTHBIM ITyTEM Pagu eOUHCTBEHHOIO0 MeCTa
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NnaBsa 12. JloBnsa 0nox

[Tpu oTnmagke cOOpKU KOHGUTYPAIIMU UM CAaMOT0 OUCTPUOYTUBA MOTYT
O0Ka3aThCs II0JIE3HBIMU CIIeNVIoIe CpefcTBa:

* build/distcfg.mk
* ¢opMuUpyeTcs aBTOMaTUUYECKU B IIPOIeCCe IMMOCTPOEHUSA KOHPUTypaLliy;
* COOEPXKUT TPaCCUPOBOYHYIO MH(POPMAIINIO (OTKyHda UTO B3SJIOCh);
* 3TOT (pailyI MPUMEHSAETCS KaK aBTOPUTETHBINM KOHMUTypalliOHHBIN

* build/build.log

* TOAPOOHOCTh 3aBUCUT OT 3HadYeHUs nepeMeHHorr DEBUG, KoTopyo MOXKHO
repenaTth Ipu 3anycke make (cm. params.txt);

* COOEepPKUT KOMMUT, U3 KOTOPOT'O IIPOUCXOOUT cOOpPKa, U IMpPHU3HaK
"rpsa3HocTH" paboyero Karajora IIpu HaJlu4duu MoguduKalmi mocjie 3Toro
KOMMMUTAQ;

* COOEPKUT CIMCOK KOHPUTYPaLIMOHHBIX IIEPEMEHHBIX ¥ UX KOHEYHBIX
3Ha4YeHuU, co3maHHbIM Ha ocHOoBaHuM distcfg.mk (cMm. Tk. build/vars.mk)

* REPORT=1 BK/It0O4YaeT reHepaluio OONIOJIHUTEIFHOI0 BEIBOAA:
* build/reports/targets.png — rpad 3aBUCUMOCTEN MeXKAy LeIIMU
* build/reports/scripts.log — mopsimok 3amycka CKpUIITOBBIX XyKOB
* build/reports/cleanlog.log — 6onee npurogusiii ans diff(1) xKypHan cOopku

OOmas nHdpopMalmsa o oTiaagke cOopku npodunet mkimage moctynHa Ha
BUKU: https://www.altlinux.org/Mkimage/debug
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Nnasa 13. OcbopmMmneHue Kopa

* IOCTapauTeCh He BHOCUTHL 0e3 00CyKaeHUs pa3Ho00M CTUIel, eClik eCTh
IIpeaMeTHbIe TOXKeJIaHUS 10 KOPPEKIUU TeKyiero — numure B devel-distro@
unu MHe (mike@), o6cyoum;

¢ Imepen TeM, Kak OejlaTb CYIIIeCTBEHHEBIE HepepaGOTKI/I YXKe NMEIOIIerocd
KOoIa — OIIATH 2K€ OITHUIIIUTE HpO6HeMy, uaem u HpeHHOHaFaeMBIfI Pe3yiIbTarT,
HOpOfI MOTYT BBEIACHUTLCSA HEIIPEIBUIOECHHBIE IIOCIIEOCTBUA;

* nokyMeHTUpyute Ha pycCKoM (README) unu ararnuickoMm (README.en)
sI3BIKE TO, YTO HAMMCAaIU UIN U3MEHUJIN, eCIIU ObI CaM1 XOTEJIU IIPOYECTh
onucaHKe COEIaHHOTO Ha MeCTe APYTroro 4ejioBeKa; B JII0OOM ciiydae
CTapauTeCch BHSITHO ONMCHIBATH KOMMUTHI, ITPU HEOOXOOMMOCTH TaKiKe
CIIpallliBalTe COBeTa: JOKyMeHTallusa KoJa IOpoY He MeHee BaXHa,
4yeM caM KOfi, ¥ Ipu3BaHa He MOBTOPATH €r0, HO MOSICHITh HaMEePeHUus u
HEO4YEeBUIHOCTH.

peKoOMeHaaLuum

* TPEe3BO OTHOCUTECH KO BXOOHLIM [TAHHLIM M He ITpeHeOperanTe KaBhIYKaMU:
Ha3BaHUe OUCTPUOYTHUBA C TPOOEJIOM MIIH MTOJIydYeHNe TeKCTa OINIMOKN BMECTO
02KMIaeMOTr0 BBEIBOJIa KOMaHObl MOTYT IIPUBECTH K CJIOXKHOOUATHOCTUPYEMBIM
omurbKaM; BMECTe C TeM B psifie ClIy4daeB, roe TpeOyeTcs ImociaoBHas o0paboTka
3HAYEeHUM IepeMeHHbBIX UIU pacKpuiTue mabioHoB shell (¥?[]) — KaBBIUKHU
MOTYT OKa3aThCs JIUIITHUMU;

» nmonb3yuTecs if [ ... ]; then ...; fiBmMecTo [ ... ] && ...: 9TO KaxkeTcsa Oonee
TPOMO3OKUM, HO TEKCT OKa3bIBaeTcs 00Jjiee YMTAaeMbIM U B T.4. paCHIUPSIEMBIM,
TTOCKONIBKY Mexay then/else/fi MOXXKHO CIIOKOMHO 000aBIsSITh CTPOKHU; C &&
npoie 3a0bITh { ... } UM OCTAaBUThL HEHYJIEBOU KOJ BO3BpaTa IIpU Hey#aue
TecTa, KOTa OH CUYUTAeTCS HeCyIlleCTBEHHEIM;

* MPEeOIOYTUTEILHO NpuMeHeHue $() BMecTo ~ (0COGEHHO ITPU BIIOKEHHOCTH);
* [IOCTapauTech He BbljIe3aTh 3a 80 KOJIOHOK;

» n3beranTe merge-KOMMUTOB B KOZle, KOTOPBIM IIpenJjiaraeTe AJisi BKIIIOYEHUS
B OCHOBHYIO BETKY, ITpemiaraiite pull-pekBecTsl 6€3 KOHGIUKTOB IIPU MEPXKeE,
4TO 0671eTYUT PabOTy C IPOMEKYTOUYHBIMU COCTOSHUSMHU.

CCblJIKM

* https://lists.altlinux.org/mailman/listinfo/devel-distro (mogmucka mo
[IPUTJIALIEHUIO)
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Fnasa 14. Coopka obpaszos VM

BHUMAHME: 3akmio4ynTesibHas onepanus co3ganusa oOpa3a XKECTKOT0 OMCKa
13 apXWBa C COAepKUMBIM KOPHEBOU (haliJIoBOU CUCTEMEBI TPeEOYET JocTyna K
sudo ¥ pa3pellleHUs Ha BHIIIOJIHEHWE CKpunTa bin/tar2fs B KopHeBOM KaTaJjore
MeTarnpodunsa npu ycraHoBke mkimage-profiles u3 nakera (3T0 B mjiaHax
HCIIPaBUTh, HO moaxop K libguestfs moka ycmexom He yBeHUarscs).

CooTtBeTcTBYyIOImMM hparMeHT KoHpurypauuu sudo(8) MoxKeT BHTISOEeTh Kak:

mike ALL=NOPASSWD: /usr/share/mkimage-profiles/bin/tar2fs

[Tpu paboTe c nokanbHOU Komnuel mkimage-profiles.git cimemyeT umeTts B BULY,
YTO IPEOOCTaBIATh HEJOBEPEHHOMY IIOJIb30BaATEJIIIO0 ITPABO BBIMIOIHATE OT
MMEHU root JOCTYIHBIM €My II0 3allMCU CKPUNT PABHO3HAYHO IIPENOCTaBIEHUIO
TIOJIHBIX IPUBUJIETUH root (mosTomy ¢puda build-vm crepBa nmpoBepsieT Hanu4due
CUCTEMHO YCTaHOBJIEHHOI'O ITaKeTa ¥ 110 BO3MOXKHOCTH CTapaeTcs 3alyCTUTh MOJ
sudo CKpUIIT U3 HEro, JOCTYIHBIN 10 3allMCH TOJILKO root).

[Inss paboTkl ¢ 60siee cnenuUIHLEIMU HPopMaTaMiu, yeM raw ("OyKBaabHBIN"
o6pa3 gucka), noTpedyeTcs YTUIUTa emu-img U3 OTHOMMEHHOTO ITaKeTa; CM.
T2K. BBIBOA KOMaHOs make help/vm

Takxke nmorpebyetcs nakeT multipath-tools (/sbin/kpartx).

[TpuMep cOOPKH U 3amycka VM:

$ make ROOTPW=reallysecretl vm/bare.img && kvm -hda ~/out/bare.img

Ecnu npu cbopke obpa3a (paiioBoii CUCTEMEL ITPOU30HUAET COOM, MOXKET
OKa3aThCs HYXKHBIM BPYYHYIO OCBOOOIUTH MCIIONIb3YEeMBIE 100p-yCTPOMCTRA,
HaIlpUMep, TaK:

# losetup -a
# kpartx -d /dev/loop0
# losetup -d /dev/loop0
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NnaBa 15. QEMU

113 cOopKu Ha "HepOOHOU" apXUTEKType C MpUMeHEeHNEM TPaHCIIALUN
nnocpenctBoM QEMU ycraHoBuTe nakert livecd-qgemu-arch 1 BHITIOTHUTE KOMaHOY
register-gemu-armh ot umeHnu root (TakkKe nmpepocraBnsieTcs register-qemu-
pPC, HO KaK MUHUMYM IIpu cOopKe mmox ppc32 Ha x86 64 u3BeCTHH IPOOIEMEI
IMYIISAIIUN).

[Tpumep 3anycka:
make ARCH=armh APTCONF=/etc/apt/apt.conf.sisyphus.arm ve/bare.tar

OOpaTtuTe Takxke BHUMaHKe Ha https://bugzilla.altlinux.org/34638

57


https://bugzilla.altlinux.org/34638

NnaBa 16. ApXUTEKTYPHO-
3aBUCUMbIe (PpparMeHTbl

16.1. Makefile

IoctaTouHo Bocnonb3oBaThes ifeq/ifneq, cpaBHuBas $(ARCH) ¢ HyKHBIM:
ifeq (x86 _64,%(ARCH))

EFI LISTS := $(call tags,base efi)
endif

[Tpu HEOOXOOMMOCTU CPABHUTH CO CITUCKOM ("mr060o# x86") MOKHO cOesiaTh TakK:
ifeq (,$(filter-out 1586 x86 64,$(ARCH)))

use/x11l/xorg: use/x11l use/x1ll/intel use/firmware

else

use/x11/xorg: use/x11
endif

B penenrtax (shell-uacts Makefile) ucnons3yiite $(ARCH) unu $$ARCH.

16.2. cKpunThl

B ckpuntoBhIx xXyKax ({image-, }scripts.d/*) npoBepsiite $GLOBAL ARCH.

16.3. cnUCKM nakeToB, npodpunm
rpynn

BhIBaeT Tak, 4TO B CIIMCKE IIaKeTOB €CTh CMEIC]I YIIOMMHATh KaKou-11b60 u3
HUX TOJIBKO [JIS1 OIIpefeIEHHON apXUTEKTypPHl (HanpuMep, wine unu steam); B
TaKUX CJIydasiX MOXKHO BOCIIOJIb30BaThCs MEXaHU3MOM IIOICTAHOBKM, KOTOPBIH
IIOCJIOBHO OOpabaTrIBaeT CIIMCKU U B cilydae Hanuuus cypdukca @ARCH
OCTaBJIIET TOJILKO CJIOBA, B KOTOPHIX 9TOT CYG(IUKC COOTBETCTBYET 3aaHHOU
apXuTeKType COOPKHU.

Hanpuwmep, gns Simply Linux B mkimage-profiles-desktop ecTs cTpouku:

@I586_ONLY@haspd
@X86_64 ONLY@i586-haspd

B cnygae mkimage-profiles oHM DONKHBI BRITISAOETh TaK:

haspd@i586
1586-haspd@x86 64

WM YIIPOWIEHHO (C Bepcuu 1.2.12):

haspd@IA32
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ApXUTEKTYPHO-
3aBHUCHUMEBIE (parMeHThI

C Bepcuu 1.3.15 noggmepxkuBaetcs Mmakpoc E2K ("moboe mmokoneHue e2k*")
1 ARM (armh unu aarch64), a Tak:ke BbIOOPKA "OJ1st 11000 apXUTEKTYPHI,
KpoMme" (Hanpumep, @!E2K, unu "@!ARM).

C Bepcuu 1.4.21 nogmepXKuUBaeTCsA IIepedUucCieHue apxXuTeKTyp Yepes 3ansaTyio
nocsie "@" uam "@!":

LibreOffice-still@X86,aarch64
java-1l-openjdk@!E2K, riscv64

s mpeobpa30BaHUs MOXKHO BOCIIOJIb30BaThCSA CJIeAyIolleld KOMaHOoM:

sed -r -e 's/@I586 ONLY@([™\t ]+)/\1@i586/9"' \
e 's/@X86 64 ONLY@([~\t 1+)/\1@x86 64/g"

[Tpu HeoOXomMMOCTHU M0OABUTH ITAKET TOJILKO Ha X86-apxXuTeKTypax (HeBaxkHO,
1586 unu x86 64) MOXKHO BOCIOJ/Ib30BaThCA MakKpocoM X86 (c Bepcuu 1.2.12):

xorg-drv-intel@x86

AHanoruyHas GyHKIIMOHAIBbHOCTh pealn30BaHa Ojisd Npoduie yCTAaHOBKH.

16.4. 3arpy3umKu

Kaxk mpaBuso, cnepBa moHamoburtcs mopaborka mkimage — cM. CKpunTH tools/
mki-pack-*boot — u numb 3aTem npoduns; cm. TK. lib/boot.mk u ¢puyay pack.
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NnaBsa 17. MeTanakeThl

17.1. cNUCKM nakKkeToB, npodpunm
rpynn

II71 pacKpEITUS MeTallaKeTa B CIIMCOK UCIOJb3yeTcs cyppurc @META:

engineering-2D-CAD@META

apt 3ampalrBaeT 3aBHCHUMOCTH TAKOTO IIakKeTa 1 J00aBIseT UX B CIIMCOK
IIaKeTOB ITOCJIe 9TOTO MeTallakeTa.

OOpaTuTe BHMUMaHUE, YTO UTHOPUPYIOTCS HEUETKNE 3aBUCUMOCTH, T.€.
IIpenocTaBiasieMble HECKOJIBKMMU ITaKeTaMu.

BoaMmoxxHocTu coBmeIaTth ¢ cyppukcom @ARCH HeT. Tak 4TO UMeiiTe B BUAY,
YTO MeTallaKeT OOJIKeH OLITh JOCTYIIEH IJISI BCEX II€JIEBhIX apPXUTEKTYP.

s my4dinero moHUMaHUs pabOThEl MeXaHM3Ma PACKPBITUS CITMCKa HYKHO
cMmoTpeTh bin/metadep-expander. metadep-expander BeimonHsIeTCcs 10 archdep-
filter.
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