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2 ÏÎÄÃÎÒÎÂÊÀ ßÄÐÀ ÑÈÑÒÅÌÛ

1 Ââåäåíèå
Ýòà ñòàòüÿ îïèñûâàåò ïðîöåññ ñáîðêè LiveCD èç èìåþùèõñÿ èñõîäíûõ òåê-
ñòîâ FreeBSD 5-CURRENT. Âåðñèÿ FreeBSD â ïðèíöèïå íå èìååò îñîáîãî
çíà÷åíèÿ, òàê êàê îñíîâíûå ìîìåíòû ñáîðêè íå òàê óæ ñèëüíî îò ýòîãî
çàâèñÿò.

Äëÿ ñáîðêè ÿ èñïîëüçîâàë ñâîþ äîìàøíèé êîìïüþòåð ñî ñëåäóþùåé
êîíôèãóðàöèåé dmesg(8):
CPU: Intel(R) Celeron(R) CPU 2.20GHz (2205.01-MHz 686-class CPU)
Origin = "GenuineIntel" Id = 0xf27 Stepping = 7
Features=0xbfebfbff<FPU,VME,DE,PSE,TSC,MSR,PAE,MCE,CX8,APIC,
SEP,MTRR,PGE,MCA,CMOV,PAT,PSE36,CLFLUSH,DTS,ACPI,MMX,FXSR,
SSE,SSE2,SS,HTT,TM,PBE>

real memory = 268369920 (255 MB)
avail memory = 251043840 (239 MB)
...
ad0: 78167MB <Maxtor 6Y080L0> [158816/16/63] at ata0-master UDMA100
acd1: CDRW <TOSHIBA DVD-ROM SD-R1312> at ata1-slave PIO4
Íà ìàøèíå óñòàíîâëåíà FreeBSD 5-CURRENT ïðèìåðíî îò 26 íîÿáðÿ 2003
ãîäà.

Äëÿ ñåáÿ ÿ ïîñòàâèë òàêóþ çàäà÷ó: ñîáðàòü ðàáîòàþùóþ ïîëíîñòüþ ñ
äèñêà FreeBSD ñ ïðåäóñòàíîâëåííûìè ïðîãðàììàìè òèïà ipfw, Apache.

Ñëåäóþùèì øàãîì, ÿ äóìàþ, áóäåò ïîïûòêà ñáîðêè ïîëíîöåííîé ãðàôè-
÷åñêîé îáîëî÷êè. Ñ XFree86 îñîáûõ ïðîáëåì áûòü íå äîëæíî, à âîò ñ ìåíå-
äæåðîì ïðèäåòñÿ ÷òî-òî ïðèäóìûâàòü. Ïîëíûé êðàñèâûé KDE íà êðåäèòêó
ïî-ìîåìó óæå íå âëåçåò.

2 Ïîäãîòîâêà ÿäðà ñèñòåìû
Äëÿ òîãî, ÷òî áû FreeBSD ìîãëà ðàáîòàòü â áåç äèñêîâîé êîíôèãóðàöèè
íåîáõîäèìî âíåñòè íåêîòîðûå èçìåíåíèÿ â êîíôèãóðàöèîííûé ôàéë ÿäðà
ñèñòåìû.

Çà îñíîâó ÿ âçÿë êîíôèãóðàöèþ ïîäãîòîâëåííóþ ñïåöèàëüíî äëÿ ìîåãî
êîìïüþòåðà. Ýòîò ôàéë áûë ïîëó÷åí èç ôàéëà GENERIC óäàëåíèåì ñòðîê
ñ îïèñàíèÿìè îòñóòñòâóþùèõ ó ìåíÿ â êîìïüþòåðå óñòðîéñòâ (íàïðèìåð
êîíòðîëëåðû RAID èëè èíòåðôåéñû Firewire). Ñðåäè ïðî÷èõ îïöèé, äëÿ
ñîçäàíèÿ Live CD íàñ áîëåå âñåãî èíòåðåñóþò äâå:

• options MD_ROOT #MD is a potential root device � èñïîëüçîâàíèå
âèðòóàëüíîãî äèñêà â ïàìÿòè â êà÷åñòâå çàãðóçî÷íîãî, è

• device md � ñîáñòâåííî äðàéâåð ýìóëÿöèè äèñêà â ïàìÿòè
À äëÿ ðåøåíèÿ êîíêðåòíûõ çàäà÷ ÿ ðåøèë äîáàâèò ñëåäóþùèå îïöèè:
• áðàíäìàóýð è òðàíñëÿöèÿ ïàêåòîâ

options IPFIREWALL
options IPFIREWALL_VERBOSE
options IPFIREWALL_VERBOSE_LIMIT=100
options IPDIVERT
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4 ÑÁÎÐÊÀ ÑÈÑÒÅÌÛ

• çàïèñü äèñêîâ (ýìóëÿöèÿ SCSI äëÿ ATAPI äèñêîâ)
device atapicam
device scbus
device pass
device cd

• íó è íåìíîãî êðàñîòû äëÿ êîíñîëè
options SC_PIXEL_MODE
options VESA

Âñå îñòàëüíûå îïöèè âçÿòû èç GENERIC ÿäðà, êîòîðîå èäåò â ïîñòàâêå
âìåñòå ñ èñõîäíûìè êîäàìè ñèñòåìû.

3 Ïîäãîòîâêà ñáîðêè
Äëÿ ñáîðêè ñèñòåìû ÿ èñïîëüçîâàë íåñêîëüêî ìîäèôèöèðîâàííûé ôàéë
/etc/make.conf. Âñå ìîäèôèêàöèè ñäåëàíû äëÿ òîãî, ÷òî áû óìåíüøèòü
îáùèé îáúåì óñòàíîâêè (â èäåàëå îíà äîëæíà óìåùàòüñÿ íà äèñê ôîðìàòà
�êðåäèòíàÿ êàðòà�). Ïîëíûé òåêñò ôàéëà make.conf ïðèâåäåí â ïðèëîæåíèè
Á.

4 Ñáîðêà ñèñòåìû
Ïîñëåäîâàòåëüíîñòü äåéñòâèé äëÿ ñáîðêè ñèñòåìû âçÿòà èç ëîãèêè ñîçäàíèÿ
jail(8) äëÿ FreeBSD.

Ïî ïîðÿäêó:
• ñáîðêà ìèðà â îòäåëüíûé êàòàëîã:
cd /usr/src && make world DESTDIR=/path/to/jail/dir

• ñáîðêà ÿäðà ñèñòåìû:
make kernel DESTDIR=/path/to/jail/dir

• ïîäãîòîâêà êîíôèãóðàöèîííûõ ôàéëîâ:
cd etc && make distribution DESTDIR=/path/to/jail/dir

Ïðè ñáîðêå ìîæåò âîçíèêíóòü îøèáêà:
You must set up a /path/to/jail/boot/device.hints file first.

Ðåøåíèåì ïðîáëåìû ÿâëÿåòñÿ êîïèðîâàíèå ñîîòâåòñòâóþùåãî ôàéëà èç êà-
òàëîãà /boot îñíîâíîé ñèñòåìû.

Ñàìà ñáîðêà çàéìåò íåêîòîðîå âðåìÿ â çàâèñèìîñòè îò êîíôèãóðàöèè
è íàãðóçêè ñèñòåìû. Ïî-ýòîìó ìîæíî âîñïîëüçîâàòüñÿ ñîâåòîì íåêîåé ïðî-
ãðàììû óñòàíîâêè ÎÑ: �Îòêèíóòñÿ íà ñïèíêó êðåñëà...�

4



7 ÄÀËÜÍÅÉØÈÅ ÈÇÌÅÍÅÍÈß

5 Ïîäãîòîâêà ñèñòåìû ê ðàáîòå áåç äèñêà
Ïîñëå ïðåäûäóùåãî ïóíêòà â êàòàëîãå ñáîðêå íàõîäèòñÿ ïîëíàÿ ðàáî÷àÿ
êîïèÿ FreeBSD. Îñòàëîñü ïîäãîòîâèòü åå ê ðàáîòå â áåçäèñêîâîé êîíôèãó-
ðàöèè.

Äëÿ ýòîãî âîñïîëüçóåìñÿ ìåòîäîì íàñòðîéêè jail(8). Çàïóñòèì èç óêà-
çàííîãî êàòàëîãà ñèñòåìó:
# cd /path/to/jail
# ifconfig lo0 alias 127.0.0.2
# jail . livecd 127.0.0.2 /bin/sh
Â çàïóùåíîé ñèñòåìå ìîæíî ñîçäàòü ïîëüçîâàòåëåé, óñòàíîâèò äîïîëíè-
òåëüíîå ÏÎ è ò.ï. ß äëÿ íà÷àëà óñòàíîâèë perl, expat è apache. Âñå ýòî
ïðîäåëûâàëîñü ëèáî ÷åðåç pkg_create -b [èìÿ ïàêåòà] íà áàçîâîé ñèñòå-
ìå, ëèáî ÷åðåç make package â ïîðòàõ.

Äëÿ íîðìàëüíîé ðàáîòû ñèñòåìû â áåçäèñêîâîé êîíôèãóðàöèè ìíå ïðè-
øëîñü ïîäïðàâèòü êîå-êàêèå ôàéëû èç êàòàëîãà /etc/rc.d. Ýòî êàñàåòñÿ
ðàçâîðîòà /var è /tmp ôàéëîâûõ ñèñòåì â ïàìÿòè è èçìåíåíèå ìåòîäèêè
ãåíåðàöèè êëþ÷åé äëÿ sshd.

Óñòàíîâêà ìîèõ èçìåíåíèé ïðîèçâîäèòñÿ ñëåäóþùèì îáðàçîì: ôàéëû
diskless è sshd êîïèðóþòñÿ â êàòàëîã /etc/rc.d, à â êîíôèãóðàöèîííîì
ôàéëå sshd (/etc/ssh/sshd_config) ñòðî÷êè ñ óêàçàíèåì ìåñòîïîëîæåíèÿ
êëþ÷åé ìåíÿþòñÿ ñ /etc/ssh íà /var/ssh.

Äàëåå ïåðåéäÿ â êàòàëîã /etc íà÷èíàåì èçìåíÿòü ôàéë rc.conf. Îò ìîåãî
ñòàíäàðòíîãî rc.conf ýòîò ôàéë îòëè÷àëñÿ ëèøü íàëè÷èåì âîò ýòèõ ñòðîê:
diskless_enable=''YES''
diskless_setup_ssh=''YES''
update_motd=''NONE''

6 Ñîçäàíèå çàãðóçî÷íîãî äèñêà
Äëÿ òîãî, ÷òî áû ñèñòåìà ìîãëà çàãðóçèòñÿ ñ ñîçäàííîãî CD-ROM íåîáõîäè-
ìî êàê ìèíèóìóì äâå âåùè: çàãðóç÷èê ñèñòåìû, êîòîðûé ïîíèìàåò çàãðóçêó
ñ CD-ROM, è êîððåêòíûé /etc/fstab.

Â êà÷åñòâå çàãðóç÷èêà ÿ âçÿë ñòàíäàðòíûé /boot/cdboot, à â ôàéë
/etc/fstab ÿ äîáàâèë âîò òàêóþ ñòðî÷êó:
/dev/acd0 / cd9660 ro 0 0
Â ñëó÷àå åñëè â êîìïüþòåðå ñòîèò íåñêîëüêî ïðèâîäîâ (êàê ó ìåíÿ), öèôðó
0 íàäî çàìåíèòü íà ñîîòâåòñòâóþùèé íîìåð.

Ñàì äèñê ÿ ñîçäàë â ïðîãðàììå X-CD-Roast. Â ýòîì ïóíêòå íåò íè êà-
êèõ îñîáåííûõ òðþêîâ èëè íåäîêóìåíòèðîâàííûõ îïöèé êðîìå îäíîé: ïðè
óêàçàíèè òèïà çàãðóç÷èêà íåîáõîäèìî âûáðàòü ôîðìàò El-Torito è �Áåç ýìó-
ëÿöèè äèñêà ïðè çàãðóçêå�.

7 Äàëüíåéøèå èçìåíåíèÿ
Ïîñëå çàãðóçêè ìîæíî ñäåëàòü åùå íåñêîëüêî äîïîëíèòåëüíûõ äåéñòâèé
äëÿ òîãî, ÷òî áû ñèñòåìó ìîæíî áûëî èñïîëüçîâàòü ïðàêòè÷åñêè ïðîçðà÷íî.
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9 ÁÈÁËÈÎÃÐÀÔÈß È ÑÑÛËÊÈ

Èñïîëüçóÿ mount_unionfs ìîæíî ïåðåìîíòèðîâàòü êàòàëîãè, êîòîðûå
íóæíî ìåíÿòü, â ïîäêàòàëîãè /var (ÿ äåëàþ ñïåöèàëüíûé êàòàëîã overmount).
Íàïðèìåð ÿ ñäåëàë òàê äëÿ êàòàëîãîâ /etc è /usr/local/www/htdocs (äëÿ
òîãî, ÷òî áû èìåòü âîçìîæíîñòü õîòü êàê-òî ìåíÿòü ñîäåðæèìîå ñòðàíè÷åê
âåá-ñåðâåðà).

Åñëè æå ñêîïèðîâàòü ôàéëû /etc/master.passwd è /etc/passwd â ñìîí-
òèðîâàííûé ïîâåðõ /etc êàòàëîã, òî ìîæíî äàæå ìåíÿòü ïàðîëè ïîëüçîâà-
òåëåé. Ïðàâäà âñå ïîäîáíûå èçìåíåíèÿ æèâóò äî ïåðåçàãðóçêè è íå äàëüøå.

8 Çàìåòêè
Äëÿ òîãî, ÷òî áû çàðàáîòàë Apache, îí äîëæåí çíàòü ñâîé ServerName. Ëè÷-
íî ìíå ïðèøëîñü ïåðåïèñûâàòü ôàéë /etc/hosts â ïåðåìîíòèðîâàííûé etc
è äîáàâëÿòü òóäà ñòðî÷êó ñî 127.0.0.1.

9 Áèáëèîãðàôèÿ è ññûëêè
Ïðè íàïèñàíèè ýòîé ñòàòüè èñïîëüçîâàëèñü ñëåäóþùèå èñòî÷íèêè:

• J. Kendal, �Diskless X Server: a how to guide�, 28/12/1996

• J. Kozubik, �FreeBSD and Solid State Devices�, FreeBSD Documentation
Project, 2001.

• /usr/src/release/Makefile è release(8) êàê îñíîâàíèå äëÿ íàïèñà-
íèÿ ñòàòüè.
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B ÑÎÄÅÐÆÈÌÎÅ MAKE.CONF

A Ñîäåðæèìîå ôàéëà rc.conf
font8x14="cp866-8x14"
font8x16="cp866-8x16"
font8x8="cp866-8x8"
kern_securelevel_enable="NO"
keymap="ru.koi8-r"
keyrate="fast"
mousechar_start="3"
moused_enable="YES"
saver="blank"
scrnmap="koi8-r2cp866"
sendmail_enable="NONE"
sshd_enable="YES"
syslogd_flags="-ss"
hostname="beta.valabs.spb.ru"
firewall_type="/etc/ipfw.rules"
firewall_enable="YES"
allscreens_flags=" -g 100x37 VESA_800x600"

# diskless configuration:
diskless_enable="YES"
diskless_setup_ssh="YES"
update_motd="NO"

B Ñîäåðæèìîå make.conf
CPUTYPE?= p4 # îïòèìèçèðîâàòü ïîä ïðîöåññîð Intel Pentium 4
NO_CVS= true # íå ñîáèðàòü CVS
NO_CXX= true # íå ñîáèðàòü C++ è ïîäîáíûå
NO_BIND= true # íå ñîáèðàòü BIND
NO_FORTRAN= true # áåç Ôîðòðàíà è åãî áèáëèîòåê
NO_GDB= true # íå ñîáèðàòü îòëàä÷èê GDB
NO_I4B= true # áåç ISDN4BSD
NO_IPFILTER= true # áåç IP Filter
NO_KERBEROS= true # áåç Kerberos 5 (Heimdal)
NO_LPR= true # áåç lpr è äðóãèõ ïðîãðàìì ïå÷àòè
NO_MAILWRAPPER= true # áåç mailwrapper(8)
NO_OBJC= true # íå âêëþ÷àòü ïîääåðæêó Objective C
NO_SENDMAIL= true # íå ñîáèðàòü sendmail
NO_SHAREDOCS= true # áåç ñòàíäàðòíîé äîêóìåíòàöèè îò 4.4BSD
NO_X= true # áåç ïîääåðæêè X (íàïðèìåð â doscmd)
NOGAMES= true # íå ñîáèðàòü èãðû (êàòàëîã games/)
NOINFO= true # íå ñîáèðàòü äîêóåíòàöèþ ôîðìàòà info
NOMAN= true # íå ñîáèðàòü ñòðàíèöû man
COMPAT4X= yes # âêëþ÷èòü ñîâìåñòèìîñòü 5x ñ 4x
NORESCUE= true # áåç ñáîðêè /rescue êàòàëîãà

7


