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To FreeBSD eivaur éva katoxvpwiévo epmopikd ovufolo Tov FreeBSD Foundation.

TToAAés amd Tis Aélers 11 ¢p  aoels oL omoies X pnoLpomoLoOVToL amd TOUS KATACTKEVQOTTES 1) TOUS TWANTES
TOUS Y va Suakpivovr Ta TpoiduTa Tovs BewpotvTan epmopir’ a ot pBola. Omov auTés eppaviCovTal
o€ auTO TO Kelpuevo kaw yia 00es amd avTés yvwpiler n Op ada Av arTvéns Tov FreeBSD 6 T eivou
mlavdr va eivar epumoplk’ a ovuBola, Ba deite éva amd Ta oVpBoda “™” 1 “®”.

To éyypado avTO Tapéxer TAnpodopies yia Taw epyaieice Tov NanoBSD, Ta orola pmopodv va
xpnoLporotnfoiy TpokeLérov va dnuLovpyndody eldwia Tov cvoTnuaTos FreeBSDywa
embeddedpappoyés, kaT adAnAes yia xprion ard k' apra Compact Flash{ aAo péoo
amodnkevons).
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1 Froaywyn oro NanoBSD

To NanoBSDelvar éva epyadeio To omoio avarnTiooerar evepy a amd Torv Poul-Henning Kamp
<phk @r eeBSD. or g>. Anutovpyel éva erkovik0 eldwlo Tov cvoTriuatos FreeBSDywa embedded
epapuovyés, tbavikd yia K apres Compact Flashi{ aAMo péoo arobdnrevons).

Mmropei va xpnorpomonlel yia va dTiaxToOV e€eLdikevéres eLkOVES, oXEILaT UEVES Yiar €0KONN

eykaT aoTaon kaw cvvTnpnon cvoTnu aTwy TOTov “computer appliance T a cvoTiuaTa TéTorov eldovs
éxouvr 7o VALKO Kat Aoyio kO Tous evoroinuéva péoa oo wpoldr. Avt0 onuaiver Tws ocvxy a eivai
TpoeykaTeTTNUEVQ O Ta ammapalTnTa Tpoyp appara. B cvokevn cvvdéeTal oe éva vr apxov 0ikTUO
kaw propel vae Aettovpynoet (oxedor) auéows.

Ta Baouk”a xapaktnpioTik a Tov NanoBSDelvau:



Evoarywyn oo NanoBSD

« Taportskar Ta Takéra Aewrovpyodr Orws oo FreeBSD —omorodnmore mplypappce propel va
eyraTaoTalel kaw va xpnowporownbel oto FreeBSDumopel va evowpatwlel ko o€ éva eidwlo
NanoBSDkar va Aettovpyrioel e Tov idro TpOmo.

« AcvoTtepel oe AettovpytkOTnTa — Av eivan epukTO va yiver K atu e 7o FreeBSDrore elvar egpukT0 va
~yiver To (610 mp apa ko e To NanoBSD, exT0¢ av 7o ovykerpLiLévo xaparkTnpioTik0 éxeL oROTLLQ
adarpebel amd 1o eldwlo Tov NanoBSD,

« ToNanoBSDTpéxer pe 7o ocOoTnua oe kat aocTacn wpooTacias arl eyypadn. Mropeite akOua Kot
va To aroocvrdéoere amd TO pedua TNV Opa TOU NeLTOVPYEL. A€V €lval avaykalo Vo EKTENETTEL TO
fsck(8) per” o amd pia "ayapurn dakomr AetTovpyiag Tov CUTTIUATOS.

« Eivaw ebrolo va dnurovpynbel kaw va mpooappootel éva eidwlo NanoBSD. Me 11 xpron evls pdro
oevapiov pAoLo0 kaw ev0s apxelov dLaulbpiwons elval epLrTr) 1 d0UNTN TPOTAPLOT LEVWY ELOWAWY TOU
LEQUOTOLOOY OTOLAONTOTE Q" QryK).

2 RUOuwon oo NanoBSD

2.1 E YXxediaon Tov NanoBSD

Aot ypadrel éva eldwlo Tov NanoBSDoe k" amoro amodnkevtikd péoo, pmopel va x pnotpomonlel yia
va €ekwvnoel éva ovornua FreeBSD.E wpokafopio piévn drapubpowon Tov uéoov exkivnons amoTeNeiTal
aml Tpla pépn:

o Ado SapepiopaTa ekkivnons: code#l kaw code#2.

o Todrauépiopa pouiocewr, AvtO uropel va Tpooaptnbel oTov kat aloyo | cf g Tnr Wpa Aetrovpyiag
Tov NanoBSD

AvT a Ta Tpla SvapeplopaTa kavovik' a elval TpooapTnuéva pdvo Yo av’ ayrvwon.
O kat’ alovyou | et c kaul var elvar eckovikol dlorkor md(4) (malloc).

To drapépropa puluioewr pumropel va wpooaptnlel otov kat aloyo | cf g. Ilepiéxer apyela Ta omoia
auTiyp agovtal oTov kat aloyol et c. Kat a v ekkivnon Tov ouoTruaTos 7o drauépio e puluioewr
TpooapT aTal Tpoowptl a ubro Yo av’ ayrwon Kol auTLyp apovTal TQ apXELQ TOU OTOV KQT QA0Y0
letc. Omwbre yia va eivar K amora addayn) pvuicewr wio “ pbriun’ kot va toxver akOua kot et a and
ETQVERKIVNON TOU CUOTHIQTOS, TPETEL Vo auTLyp ageTal anl Tov kat aloyo | et ¢ o1o drapépio o
puluioewr, agod avtd mpooapTnlel yia vp arbipo oTov kat aloyol cf g.

Panuadédia 1K avovras pubvipes alavyés otol et e/ resol v. conf

# vi letc/resolv. conf
[...]

# mount /cfg

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

OGIARUGE: To Srapépiojia To omoio wepLéxer Tov kat alovyo | cf g mpérer va Tpooapt atouw pbro kot o Ty
exkivnon kat OTav éxovr TpoTepaldTNTA Taw apxeia pvbuioewr Tovu | cf g.
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Aev eivar kan tdéa va péver pluvipa mpooaptnuévo 7o drapépiopal cf 9. Av éva dapépropa eivar
TPOTAPTNILEVO Yia Yp ahio kKot To amodnkevTikO péoo Tov NanoBSD emutpémer mepLopio pévo apifpd
KOKAwY eyypadris (0mws m.x. pepikés kK apres CF), pmopel va emnpeactel apvntik’ o To amodnkevTiud péoo
emeLdn) o Tupnvas yp agel k abe Niyo oTous diokous Tov cvoThuaTos (Syncer).

2.2 Anuovpyiae EvOg Tlpooapuoopévov Svoriuaros NanoBSD

To eldwMo Tov NanoBSDonurovpyelrar ard éva anAd oev’ apio kovoOAas, To nanobsd. sh, To orolo
umwopel va Bpebel oTov kat aloyo l usr/ src/ tool s/ nanobsd. AvT6 7o oev’ apro dnuovpyel éva eidwMo
diokov, To omolo pmopel vaw avTiypagel amevbelas o€ K amolo amoldnkevTLRO PETO X PNOLUOTOLIVT S TO

mpOyparpipce dd(l).

OL arapaiTnTes evTONES T pokeLpévov va dnutovpynbel éva eldwAo Tov NanoBSDelvar o €£7s:

cd /usr/src/tool s/tool s/ nanobsd [J

sh nanobsd. sh [

cd /usr/obj/nanobsd. full [

dd if=_.disk.full of=/dev/da0 bs=64k [J

H oH H

O  AMayr anl Tov TpéxovTa kat aloyo otov Bacikd kat aloyo Tov oevapiov dnuLovpyias Tov

NanoBSD.
Errivnon tns dnutovpyias Tov eLdlov.
AX\ayn amd Tov TpéxorTa KaT aloyo oTov kaT aloyo Tou weptéxel To eldwAo Tov NanoBSD

Avtiypagn Tov NanoBSDoe éva péoo amodnrevons.

2.3 lpooapudlovrTas To eldwro Tov NanoBSD

AvTt0 elvan milavOrata To o onuavTik0 kot Lo evdtagépor xaparkTtnpioTikO Tov NanoBSD AvTo
elval kat 1o [€pos TS dradikaoias av’ arTvéns Tov etdAov NanoBSDywa To oroio Oa Eodéete éva
ey alo mooooTd TOU X POVOU TPOETOLUATIAS TOU ELOWAOU.

E akO\ovln evtolrj Oa k" aver To nanobsd. sh va dcaf acer Tis pvuioers Tov amd 7o apxeio
nmyconf . nano mouv BpiokeTal aTo TpéxovTa KaT a\oo:

# sh nanobsd. sh -c¢ nyconf. nano
E mpooappoyn kar wapapetporoinon Tov NanoBSDyverar ovvibws pe o 1pdrous:

o Emihoyés draubpdwons

« Ilpooappoopéves ocvvaprnoeis

2.3.1 Emihovyés draubpowons

O pvlpioers Tov NanoBSDpumopoiv va xpnotpomoinfoor yia va opLoToOV Tpooapuoo héves emAoyés
HETAYANOTTLONS Kot eykaT aoTaons Tov FreeBSD.AuTés or emihoyés emnpe alovr Ta o7 adia
bui I dwor | d ke i nstal | wor | d Tov NanoBSD, kafws kar “addes emidoyés Tns dnutovpyias Tov TEALKOD
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eLdwov. Me Tis kat adnes pvbuioers To NanoBSDumopel va pkpover aprer a oe péyebos- propel va
xwpéoer éva o0 pLkpO vTooOrolo Touv Baoikot FreeBSDoe xwpo pikpOtepo amrd 64MB. Mmopeite
emions va xpnopororrjoete Tis emAoyés Tov NanoBSDya va dnutovpyioere éva eldwdo mov éxer ubro
Tov TUpHYa Kot Jvo-Tpla apxela oTo BaoctkO oOoTn .

To apxelo pvbuioewr Tov NanoBSDrrepiéxer evToés o omoles opiCovr vées TLués yiaw K amota
mporabopiopévn peraBAnTi 7 emekTelvovy Tis v apxovoes pvluioers. OL To oNUAVTLRES eTaBANTES
elvat ot €€ns:

« NANO_NAME — T'o Oropa Tov etdbov NanoBSDrov Oa dnpuiovpynlei (xpnotpomroreitar yia va o1’ aer
Ta oVOUQTA TWY KAT QAOYWY €pyaoias).

« NANO_SRC— F dradpoun Tov JévTpov mnyaliov kwoLka To omoio O x pnotporotndel vy va
HETYANWTTLOTEL TO €LOWNO.

« NANO_KERNEL — T'o Ovoua Tov apxelov pvluicewr mopniva To owolo Oa x pnotpomoinbel yio va XTLoTEL
0 TUPNVQAS TOU ELOWAOU.

« CONF_BUI LD— Emthoyés mou eprody oto o adeo bui | dwor | d 7n¢ perayA\dTTions Tov FreeBSD.
« CONF_I NSTALL — Emthoyés mou meprody oto o1 adro i nstal | wor |l d 7n¢ wpoeToLpaoias Tov eLdwlov.

« CONF_WORLD — EmiAoyés mov weproly kat oTa 000 0T adLa TNS TPOETOLUQTIAS TOU €LOWNOV, KQil OTO
bui | dworl d ke oo instal | worl d.

« Fl ashDevi ce — OpiCeL Tov TOTO Tov péoov amodikevons wov o x pnoporotnbel. Tia wepiooOTepes
AemTouépeies deiTe To apxeio Fl ashDevi se. sub.

2.3.2 llpooappoo péves Lvvaptnoers

Yo apyelo pvurons Tov NanoBSDumopel va pvOuiorel oxedOr K abe AemTouépera TnS TpoeToLaoias
TOU €LOWAOV KaiL TOU TEALKOU €L0WAov To omolo Ba dnurovpynbel. CpnoLpomowdvTas Lk pés cvvapTioeLs
dAoLot, uropodue va pvbuiocovue Ta © avta. Nia map aderypa, pmropotue va TpEEov e SLKES LA EVTONES
0L 0T OLES TAPAET POTOLOVY TO TENLKO €L0wNO ws €€1S:

cust_foo () (
echo "bar=topl ess" >\
${ NANO WORLDDI R}/ et ¢/ f 0o
)

custom ze_cnd cust_foo

Eva mo xpriouo map aderyua ovv’ aprnons ¢prowot, n omola pubuiler kK amora map aper po Tov TEALKOD
eLowov, elvar avtd mov akolovbel. E ovv aprnon cust _et c_si ze adN aleL Tnv wpoemi ey uévn Tiun
peyéfous Touv katalbyou | et ¢ ard 5MB oe 30MB:

cust_etc_size () (
cd ${ NANO WORLDDI R}/ conf
echo 30000 > default/etc/nd_size

)

custom ze_cnd cust_etc_size

To oev apro plotot wov dnurovpyel To NanoBSDéy el pepiLkés érovues ovvaptiioers gpAotod ot omoies
ERTENOVV TETOLES emiTT AoV pLOpiTeLs:
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« cust _contonsol e — Arevepyormorel To getty(8)oris kovodles VGA (0w cvokevés | dev/ ttyvs) ko
evepyomoiel T X pion Tns oetpraktis 00 pas COM1ws kovoOAa cvoTnuaTos.

« cust_al l ow_ssh_root — Emirpémer Tnr eiocodo Tov xpnoTn r oot péow Tov sshd(8).

« cust_install _files— Evykafior a apxeia anl Tov kat aloyo nanobsd/ Fi | es. Ye avt0 Tov
kot aloyo BplokovTal peptk’ o xpnoLua oev apra pAotod yia TN drarxelpron evOs cuoTHIUATOS
NanoBSD.

2.3.3 lpocbérovras Makéra

Ye éva eldwro NanoBSD umopodv va wpooTedodv kot éTotpua makéTa, mov éxovr ¢priaxTel amd wpww
XPNOLpoTOLOVTAS T LuAloyr) Twr Ports. Mo ovv’ aptnon ¢lowod propel va eykaTaoTioel €€Tpa
TakéTa TNV Wpa ToU wpoeToLp aleTal To eldwMo. Tia map aderyua, n mrapar’ atw ovv aprnon o
EYRATAOTNOEL OTO €L0wA0 O T TakéTw TOU BPloKoOVTaL OTOV KT Qoo

/usr/src/tool s/tool s/ nanobsd/ packages:

install _packages () (

mkdir -p ${NANO WORLDDI R}/ packages

cp /usr/src/tool s/tool s/ nanobsd/ packages/ * ${ NANO WORLDDI R}/ packages
chroot ${NANO WORLDDI R} sh -c¢ 'cd packages; pkg_add -v *;cd ..;’
rm-rf ${NANO WORLDDI R}/ packages

)

custom ze_cnd instal |l _packages

2.3.4 Tlap aderyua Apxeiov Rubuiocewr Tov NanoBSD

Eva mipes map aderypa apyelov pubpioewr yio To NanoBSD, ue 51 apopes pvbuioers yio
peTayNOTTLIoN Tov FreeBSDraw Tnv wpoeToLpaoia Tov TeAkoU eLdwlov, umopel va poi” alel K anws érot:

NANO NAME=cust om
NANO SRC=/usr/src
NANO_KERNEL=MYKERNEL
NANO | MAGES=2

CONF_BUI LD=’
NO_KLDLOAD=YES
NO_NETGRAPH=YES
NO_PAMEYES

CONF_| NSTALL=’
NO_ACPI =YES
NO_BLUETOOTH=YES
NO_CVS=YES
NO_FORTRAN=YES
NO_HTM.=YES
NO_LPR=YES
NO_MAN=YES
NO_SENDMAI L=YES
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NO_SHAREDOCS=YES
NO_EXAMPLES=YES
NO_ | NSTALLLI B=YES
NO_CAL ENDAR=YES
NO_M SC=YES
NO_SHARE=YES

CONF_WORL D=’
NO_BI ND=YES
NO_MODULES=YES
NO_KERBEROS=YES
NO_GAMES=YES
NO_RESCUE=YES
NO_LOCALES=YES
NO_SYSCONS=YES
NO_| NFO=YES

Fl ashDevi ce SanbDi sk 1G

cust _nobeastie() (
touch ${ NANO WORLDDI R}/ boot /| oader . conf
echo "beastie_di sabl e=\"YES\"" >> ${ NANO WORLDDI R}/ boot /| oader . conf

)

custom ze_cnd cust_contonsol e
custom ze_cnd cust _install _files
custom ze_cnd cust_al |l ow _ssh_root
custom ze_cnd cust_nobeastie

2.4 Evnuepwrovtas To NanoBSD

E dvadikaoio evnuépwons Tov NanoBSDelvar oxerik’ o am \ij:

1. Anuovpyia evbds véov erdwodov NanoBSD, e To cvvnfiouévo Tpormo.

2. AvéBaoua Tov véov eLdONOU T€ e QLY pNOLUOTOINTY KAT QT N0 ULAS TUTKEVNS TOU TPEXEL
NanoBSD.

E 7o onuavtikn dtagop o avtod Tov onueiov anl tnr apxikn) eykat acTaon Tov NanoBSDelvaw
071 Twpa avti Tov apxeiov _. di sk. full (To omoio mepiéxer To eldwMo evds oAOKkANpov diokov),
eykaTaoT afnke To apxelo _. di sk. i mage (To omolo wepiéxel To eldwo pras pdro Kat aTunons Tov
dloKov).

KXeloLjio kat erqueskivnon Tov ovoTiuaTos amd Ty véa eYRaTeoTNUEVn) KaT QT uno).
4. Av O\a 7ave kaXN o, n avaf abuion Teeiwoe.

Av oridnmore e oTpafS , eraverkivioTe TN ovokevn ard THY Tponyouevn kat aTunon (n
omola wepLéxer To Tall eldwAo, mov AevTovpyel owoT «). EToL umopeite va emavagépere "aueca To
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ocOoTnue oe XetTovpyLkn) kat aoTaon. AvopldoTe ororadnmore TpoBAuaTa éxel To véo eldwMo, kat
eravaX afere Tny dradikaoia.

Tia va eyraTaoTabel To véo eidwMo oe éva abarnua NanoBSD, To oroio 10 BpiokeTar oe AetTovpyia,
umopel va xpnoiporornbel eite To oev” apro updat epl eite To updat ep2. Avt a Ta d0o oev’ apiar pAotod
BplokovTalr oTov kat aloyol root .

AV adoya e TS VTNPETLES TOU TUOTIHUATOS 0TO 0ToLo dnuLovpyeiTaL éva eidwio NanoBSD, umropel va
peTapepbel éva véo eidwAo oTo TeALKO aUoTnua e 61" agopovs Tpdmrous:

2.4.1 Cpnopomordvtas 1o ftp(l)
Av oag evdragéper n Ka] TaxOTnTa peTapop’ as, xpnovpororiore 7o FTPyia mn peradop o Tov

€LOWAOU:

# ftp nyhost
get _.disk.image "| sh updatepl”

2.4.2 Cpnorporordovtas 7o ssh(l)
Av oag evdragéper n petagop o Tov €L0WNOV va YiveL e aodaln TpOmo kat dev éxeTe adatpéoel aml To

apxtk0 eldwMo 1o ssh(L)mporipriore ™y peTagop o péow SSH:

# ssh nyhost cat _.disk.inmage.gz | zcat | sh updatepl

2.4.3 Cpnopomorbsvtas To nc(l)

Av To oboTnua oTo omolo éxer dnurovpynlel To véo eidwMo Tov NanoBSDdev Tpéxer ovTe ftpd(8) ovTe
sshd(8) umropeite va xpnoipomomoere " ada epyaleia yia 1) peTagop” a, 6mws 7o nc(l):

1. HpobTa avoilte éva e€vmnpernTn TCPoTo ovoTnua To omolo Qo mapéxer To véo eidwNo, Kot opiaTe To
véo eldwAo ws eloodo yia T peTagop” o wov G yiver apydrepa:

nmyhost# nc -1 2222 < _.disk.inmage

OcidRuée: Tpww and avtd Befarwleite 611 n 0D pa TOU X PO LUOTOLEITE YL TOV €EVTNPETNTH UTOPEL Vox
dexOel ecoepxOueves cvvdéoers amd To oornua NanoBSD wpos 1o cOoTnua Tov e€vTnpernTh, Kot dev
epmodiCeTar, yia wap aderyua, awd K amoro Teixos TpooTaoias (“firewall”).

2. Ywvdebeite ard To NanoBSDorov e€vmnpernTi, o owolos elvar 10n éToLpuos va mapéx el To VéEo €L0wNo,
ko TpogodoTeloTe To oer apro oot updat epl pe Ty é€odo Tov epyaielov nc(l):

# nc nyhost 2222 | sh updatepl
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