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3. Did 1difip {4 ant 0&ciiiviiBao aéd éB66ad ¢eatoniiééiy 64--o64iiiahio 6i6 FreeBSD;

10inaBO4 14 anaBOA GEPRAEd OEciiviiBad GOci 4I0BGOIE--¢ 8404+piicoe 0I5 Ad-A&TEHBI0 464 660 EBGOAO
ceadoiiiéeiy 6a-+-oaniialio

(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/eresources. htmI#ERESOURCES-MAIL).

4. 0¢ 110440 662Pdcocd 4Biaé 4648 Y 66140 4é4 6i FreeBSD;

10i7iaB0A 14 AnaBoOAa 0&PRAcd OECiGIiBAd 60¢i 8404-+—phcde 6id Ad+86néiBic aé4 66d U G0@coPoal
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/eresources-news.html).

+161 8aiUgé4 661 IRC (Internet Relay Chat) 4é4 6i FreeBSD;

i
[4¢, 64 0ané66iidana IRC BE664 4642 Y 6idi é4iUeé 66@boced dé4 6i FreeBSD:
66i EFNet (http://www.efnet.org/index.php) 46--16aB04¢ 14 61 FreeBSD, 4eeU i¢i dU64 484B
464 6a-+-16Eb 66‘1‘6(3bﬁéig b aéa id 0ni6daeboada ia 0ah6ada 6ioo edipiao 4 640 icePo6iol aéd 14 404¢eaaaloa 4
oif 8110 14 464AU6404 660 6aeBAA0 ATPead4o P 14 4ia61P6A0A iiifio 640. ABiaé 408po Yia édilUeé 66ePog6eo,
Ofipo4 40 iied, éaé 62’1 eY1404 aéap 10ifial 14 €6iaB{iidaé 4iUiad4 601 6at, oif aeéco
C.

5.

6iii, 64 0oficiéeU ided o éaé
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-

a
6i FreeBSD. O4d Y-+ivid dfiiaéiidiéPoaé! ABiaé 1éadY 6éii 66if 4160¢iadgoP ir

chat.org.

« Oi &4{Ugé #FrreeBsbhelp 60i EFNet (http://www.efnet.org/index.php) 4814é 46éaitiYii 66¢ diPeaéd ouf +fig6opi

6i6 FreeBSD. 404 0isy 14348y 04T 064fiiogo4 14 ATABOA A04IOPGAED 606D &
#FreeBSD.

o Oi 4{UE€ ##FreeBSD 66 Freenode (http://freenode.net/) af Yl’é Aaiéei eafUeé aibeaéao ia 0anRoido 300
+iP664d eUea 6ifiU. 1é 66coP6aéd 14768 Y0 6ii Yo 164ayaior 4di 6i &Yid, aéeU 4Biaoaé dnidanaéiiogod 66i6d

+fib6640 14 4iOPGAEO 364 Oi FreeBSD. ABid6oa e4&iB 6oi 1’2’1 ’2’16 aigeP6itia 14 846480404 64 44668U, 14 640
43BIIG14 075 14 4140 Y1204 601 Ad-+—aénBac i0iod +—iadUzaoaé, &4 1did 1

a 0id 64d 4046--ieaB. ABid66a eaoU alse Aaagiouii e4iUsé, 4f é4é Y--ioia

Y364 {4 nioP6add 60¢ icofiéeP 640 aép664, dficd4eP6oa {4 T4 o¢i anpdgoe
iceaBoa 64 eUdié Usei eailUeé ##freebsd- 1ang 4 +idéUzao4é.

ZA 2z

604 Adaséel e4é Y0604 1404

- 3

. Oi éaiUéé #rreensp 66i DALNET (http://www.dal.net/) aBi4é #é4eY6éii 66i irc.dal.net 6660 CDA &aé 6oi
irc.eu.dal.net 00¢i Aﬁﬁbag.

A
Az 2z

« Of 84{U&¢é #FreeBSDHelp 66i DALNET (http://www.dal.net/) aBi{aé aéae Y66ii 60i irc.dal.net 6060 CDA éaé
60i irc.eu.dal.net 60¢i Adiipdc.
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« Ofi 84aiUéé #FreeBsD 606i UNDERNET (http://www.undernet.org/) aBidé 4é4e8Y 6€ii 661 us . undernet . org 6060
CDA 846 66i eu.undernet .org 60¢i Adfipdc. Edepo aBiaé eaileé aibeadad, &4 6ﬁY6§é 14 aBG64a Ofiadiéiadi Yiié
14 564406404 04 Yaanao4a 604 i0iB4 &4 640 0anadYigiod.

« Oi éaiUgé #FreeBsD 661 RUSNET (http://www.rusnet.org.ru/) aB{4é dfi64iaoieésiYii 6
FreeBSD 0i6 1é&iyi 6¢ Nu6éeP aép664. ABiaé a0B6¢o Yid é4eii 1Yiio aé4 ic-03-+168Y0 602cOPGAED.

« Oi éafUgé #BSDChat 661 IRCNET (http://www.ircnet.net/) aBi
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Ued 6y61 66&POc6cd 661 IRC, 41 AB6OA 4dii 4661y0 0id dii6AUEE 104¢ &
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6. Di6 10ifip {4 afit 408 6egnu119 00160Piiéi¢ é4é 46daRAa06¢ 4é4 0i FreeBSD;

Oi DaemonNews 04ii Y +4é 408 déciitiib 4804B#a06¢ é4é 50i60Pnéic 4é4 6i FreeBSD. Danéooii

0afiao 0&ciioinBao
10inaBoa {4 anaBoa 6oci 46€604EP 6id0 didicacia BSD Mall (http://www.bsdmall.com/).

Oi FreeBSD Mall d4fiY =-aé 40B6¢d 408 déghitiP 63i66Phéic aéd oi FreeBSD. 13ifidBoa {4 afi
O&ciiioinBao 6d¢i 466604EP 6160 6idicacha (http:/www.freebsdmall.com/).
iicicapoiva Ussio inaaiésiid danY +aé 4604Biaad6¢ e4é 63i6oPRéic, ¢4 ORYdaé 14 &

840d--uficealh 6a 466P d¢ EBv6oA.
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1. Diéi 4fi—AaB1 O Yd4é 14 8464aU6h aé4 {4 OUfil 61 FreeBSD;

x14éU=4604 6fi4 images 466840pi: floppies/boot . flp, floppies/kernl.flp, 84é floppies/kern2.flp.
04 images 460U 0fiYdaé 14 14 64 ailUpaoa 64 4668 Y040 +ncoéiidiépioao eUdiéi anaaeabi iiduod 61 fdimage P i
dd(1).

 base/
+ manpages/
« compat*/
+ doc/

 src/ssys.*

DePiidéo icaBad 6-+-a0éeU 14 0¢ 4é4aéea6R4a eaepo &4é 0afié661idafad de¢hitinBad 6+a06éeU ia aaiéeU dniaebidod
Ao sa. . c

é
240U oc¢i 43640U6046¢ 10ifiaBO4 14 AfiaBda 601 EasUeaéi 6io Ad=aénéiBic 6+-a0é8U 1a o¢f 42640060646
FreeBSD (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/install.html).

2. O¢ 1ainp 14 eUfu 4f 6 image 6¢0 4668 Y640 41 <-uiUaé 64 164 iiifi 4668 Y 04;
Iéa 4668Y 064 oui 3.5 éi66pi (1.44MB) 10ina

-

a
B {4 —unYo6aé uo 1474560 bytes dasiiYiui. Oi afi--aBi image 6¢0
040 aéeBicoco abiaé 4énéapo 460 61 1Yaaeio.

..... Az2 22 OA~ ~9A A

« E40YAad6id 06¢o 466€Y 040 -uiiBo 0¢ +—iibPG¢ 6id (idddiééiy (binary) 6Mitidio 6l +—Nic6éiidiéaBoaé aiod¢iadcdPo

EU0ié4 diianUiiaoa-0asUoao aé4 FTP, ngééiléiél’}’/i é6ii 6ﬁl'é’léééiéb Oif ascii (éaéiYiio) 6nudi 1a646iiUo

434N Y 10 84é Ofiicdaeiyi {4 468UTI61 6i60 =

ZAAN ~ 2N

0 afidiiPO p6oa 14 64éiéU=idT 14 660 661406460 did

+fig6é1idiéiyidoaé aou o1 (’)}’/éégié 601 10iBi aBiadaé ¢ ebge. A Ol 6--adiif 6RAToNHA ed 406460n Ypaé 61 image
a 5 image 468Bicoed 0id 846aaU6404: Al 4af ABi4é dénéapo 406061 0id 6aBiadaé 66if

6B4 6id 4620614610 &4 OiY 046 14 eanficeal yoidde.

U064 binary 66¢i anaiib aidiepi 6i6 FTP, 1a6U 016 ed 66idacadBod 6oif

46aaUxa0a 61 image.

O~ 2o o~

<

13046ifiU 6i6 4+4Bi6 image 60¢

« x{ib4¢ 6¢d ai6iePO copy 6id DOS (¢ 4i16BG6Té- aé4 o¢
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Af &4 £4é616RaP6idi 6u6oU &4epo oi i
46 64 OePic OATIGA-iilaid OcO 4668Y 640, Of
ANA6AR 60¢ 4668 Y04 U0 éafiiééii 4n-aBi. B4 Of Y04 14 61 14640 Y40
-+fig6éiidiépioao anadeana —dicéiy 4060Yiio (low-level) (iiduo 8.+
danéanUosiioaé 60if ihciii 43840U6046¢0 6i6 FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/install.html).

biiiziUii404 iiduo 6i copy, & image aeeﬁlgégb Y-+-aé 6064048 poda ia

aeeéiaB Uiaca. Oi image Y=

-

-
0z sz

- éU B1iid ofii=éU, é4é 441 ONYDAé 4

60¢ 4668 Y 04 ia “Ulii” 6fiidi,
i fdimage P 01 rawrite) 810

a
. ot

3. Di6 afiBéeiio4aé 1é incaBao aéa d¢i 43846U6046¢ 6id FreeBSD;
10inaBO4 14 AnABOA 66O iicABAd 60¢i 8404-piiche 610 Ad-+aénéihio 6-+46éeU i o¢i 43646U60646¢ 6id FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/install.html).

4. O¢ +fiaéU=iiaé aéd {4 46648 Y6 61 FreeBSD;
Aé4 8€iii6aéo 610 FreeBSD 40ii 6i 5.X é4é 180U +fidéU=Aa604 Yid PC 14 404147a460P 486 P é4éyoaiii, 14 24 MB b

danéosiidaic RAM, eaé 6ioeU

22

+-860if 150 MB +Dpiiio 661 6eéciiii 640 4BGET.

IoifiaBoa ia 466agY 6aoda iieao 6éo é’lééiﬁ(’)ﬁéb 010 FreeBSD ia iéa —-di¢epi dniaéaanaopi, iifi+nui¢ (MDA) EUiio4

= fic6é1idiéP6404 61 Xorg, &4 +idéa60aBoa eUfida VGA P édsyoanc.

i
V)

0 10ifip 14 H¢iéionaPon d¢ 4éEP 1id, dficAhlic Yic 4668 Y04 42846U6046¢0;
Oc #3iiYic 606éaib, 4ai 60U-+4¢ 6Miidio {4 666U1404 ddého 164 dicaiiici Yic 4668 Y64 4a8a0U60
14 Hciéionab6aos isiiésciic (Y4 Yeéiioe, ¢ idiB4 &4 danéeaiaUiaé éaé oci SiicaniioiYic 4668Yo4 4aé

é4 {4 4ciéionaP6a0a 164 dficafiici Yic Yeiioe, aeicioeP6oa 660 iicaBao 661 Unedi 6-+-40668U 1a d¢f IRaUf
gaioaui (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/releng/article.html).

-

6. 10ifip {4 Y+ 04ié66iioana a0i Yia eaéoionaceU 6660Piada 60if 6digiaéoop

Nee

1i0;

NZAZTT 4A 7 £0ss(yss 2 esssse

NB164 iéd 1466U 66¢i 64&B4d diceadepi eaéoionaéepi
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/multi-os/index.html).

7. 10iiiiyi 14 66160 U161 64 Windows i4 6i FreeBSD;

Aﬁéééééébé()é 6ﬁbA 4 64 Windows, 84¢ 140U 61 FreeBSD. I 4é4-+861ié60P0 48&Bic6¢d 6id FreeBSD &4 640
4060 Y 03¢ YO4604 14 4066 Y1404 O¢i 468Bicoe aBo6a dui Windows 4804 6id FreeBSD. Af 43846460P6464 64 Windows
a

-
LAY 22 Al

a0 U o1 FreeBSD, ‘é 640 G6APGIOT O1f 464-+-aéfié60P aéeBicigo, —unRod 4l 1d 640 NUOPGIGT. Al 640 66144k, 4061

10i7iaB04 14 A04i143640460P6404 OF 464467660 468Bicoed 6id FreeBSD +fic6éiidiépioad Yial 40ii 6icd 6fiaéd
d4fiaeUdu 6fiiidioo:

. Ag6aspioad 6i DOS, 120466iceaBoa 66ii 840 Uél’ﬁl’ tools/ 6¢o FreeBSD #é4iiiPo 640, &4é gU164 464 6i af-+—aBbi
bootinst .exe. AédaEY 604 i iidnd 64Bia0aé danaeUon:

.\TOOLS> bootinst.exe boot.bin
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« laééibsoa 1aiu

FreeBSD &4¢é d¢aahiada 66

s

iidcau

o

o

Installation 610 iafiy. Adé€Yi6a Partition. AdéeY1da o6i

U oif diip

oN s

046iboaui (partition editor) aéa 6if

<

~ 2 gessssm 2 A

000¢ieiace

640 (

48eBicocd

-

Yiba yes

ée

o

1268 (W)rite. Ad

gY

é

NP

idcall 4061, 61 Ofipoi dnUaia did ed eUiada (<-ufiBo Ugeao 48€4aY0), ahiaé id ad

aba 60¢i OMidnioP a0éeiabo A

6

60¢i 40éaaaabude 0id ed ai6aiéodal éaé uidvai 66U

N

aéeBicoco ea anacal 1aiU 601 4B6¢&i. 1aifakoa opna

s Ax

“Boot Manager”. 1a 6if 6iiiidi 40

N

164

-

a0éeyY

0T

i 4

01 6ééc

z29A0 2

faéeéiboada aoi

S

(P 616 CD) 6i6 FreeBSD &4é 40é€Y16a “Fixit” adui 61 iafiy.

N

¢6c0

0 aeehi

¢ 4é6eY 04 Fixit 4804

]

-

a 001 8Y €610 fixit.

[ CD #2 (61 “live”

01
iéideg aioiep

~s

aé

Fixit# fdisk -B -b /boot/boot0 bootdevice

B6éio IDE), ad4

010 &

. ad0 (0fip

0 0.+

uo

€.0.

, 8.8

B6Eio SCSI)

010 &

480b), dao (3fip

.0

i 464

ecoée

4B6¢io IDE 60if aig

0

(Bfipoi

A¢olio 1i0

9.1 6i

50ieiaé6oPd 6360 IBM Thinkpad, 6aéilo

FreeBSD 146U o¢i 43¢46U6046¢. DB

ou Of

2N,

aeeéib

i 10161

FreeBSD 0 déeaiii 4

Ao

2

¢O¢ 0i0

Uoi

6ia 610 FreeBSD.

\Q

Yii

(suspend-to-disk). Oi BIOS 664i46U&é 14 40iéfiRiaoaé éaep

5

6¢ BIOS
IYET49OWW P

@éioc

Yéi

T20
T21

0

S—

—

KZET22WW P
IVET62WW P

A20p

IWET54WW b
KYET27WW b

A20m

A21p

KXET24WW b
KUET30WW

A21m

A2le

141U 61 oniidécid. To 1Pidia

Jacques Vidrine

.,

oif

400t (http://docs.FreeBSD.org/cgi/mid.cgi?20010427133759.A71732) adu

SN~

Y0 60iEiaé66Yo (http://lists.FreeBSD.org/mailman/listinfo/freebsd-mobile)

aéa oincdi

~z 2z

&B604 6i6 FreeBSD

IBM 64 i6iB4 &

bi 6¢0

4 11{0Yed bificd

2

Ygaé 6a fauoain

4 ¢ 10184 Bouo 4ide

z

4 aéaiéeaon

A

&di6¢ 010.

Yidic Y

fiYgada 6a onigai

4é 14 2060

<«

[ FreeBSD,

01

ni BIOS

a

ada 0agéuo

aee

z

a 0i FreeBSD, {4

o3

s

FreeBSD 606ii

A

2

¢O¢ 0i0

ietiic.
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FreeBSD €4¢ Y0aéo4 ia

¢O¢ 0i0

2 A

fic6é1idiépioao oi éaoUsécei

'

0 boot1 &4é boot2 48l http://people.FreeBSD.org/~bmah/ThinkPad/. Adi
40010, diey oyidiia

FreeBSD adii 165

80010 “fixit”.

¢0O 0id
¢04 1 iacaiio
0¢c6co

-

iP6ada 6i openBsD. Od¢i

edoUdico

)
&é
~+-a6a 40P aééBicc OpenBSD

afoda o1 eYe
ia

a
04ia0idie Y

Uigi4,
o¢i ea0U6i

No~

4é 13aU&c déeafiid

Usgioo afaeeaeoséei

IS

éiig

2

FreeBSD.

-

déonadY =
figGéii0iéP6ada 6¢i €a6U6046¢ Dangerously

7 601464 204iaeeRicoe i1 6aeaépoaé ¢ 484606046

AZZ

04 o1 disklabel(8) dé4 {4 afiUpa04 64 boot 1 84é boot 2 6di slice 6id FreeBSD.

€ 01

z

N

&U 6i FreeBSD 66i ThinkPad. I¢i +

IDE, 68U#
aé

d4eéiidani ThinkPad (iidud 6i ThinkPad 600) b éUdiéi

€l a

oaal'y

FreeBSD 0i0 14 €aé6iomiaal.

iii idcau

Aifi
ai

1aééib6ada oi FreeBSD.

a06a aaéaoa6oboa

¢ 010

2 28

*figGéiidiéaRoaé 40ii 61 OpenBSD).

6

-

lice 8i0 Y

04a8po (i idg

a
i “Emergency Holographic Shell” (ALT+F4)
B i

810 did

00161aco

40820604 660 466€Y0

i 0y

B4 boot1l €aé boot 2 6OI

01
if
0 0i0 s

2

84epaéi 1a6461ioPo. O

=4
éel

N

Dedicated. Ig
€1 0ifgoi

fl
SCSI

3

o

a

0iéP66a O¢i fdisk(8) aé4d 14 466U1804 6if afaatunécdéeii anéeiii dg

166 (406110 aBiaé

0a, age

2 25

X N¢GEiT

z

aB4 466U eUdis6 di

ada idacau

oA Q

an
# disklabel -B -b bootl -s boot2 adOsn

2~
-

11. AéUsifid danBanaa onU

FreeBSD 606ii B

Ioiial

4.
Af

N

&aebo

i¢6¢

U Biiiofi

€40

eUc 4668Y 040 (

=

cxQ A ey

, Onaoei-aéaii

a0

2 25

1. xfi¢6Enidi
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-

Yii

¢ ASCII (

U

A~

4ééii (binary P image) 6iiiidi 14646ifiU0; (ic 10 Y4604, 4éiiid 4é ié

¢ i0iB4 anBGeifo4l eUdh 4dii 6i énaaUoé 64 6fiBd 64ea004R4 <Niiféd);

6iiu!)

i
i image 0¢
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i
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3. Af +fig6éiidiéaBoda Windows 95 P 98, 48048 Y 604 01 fdimage P 6i rawrite 64 é4e4iib £46U60646¢ DOS; Od
dionaéeU 4 oU 10ifidB 14 dafidiasceiyi 64 dnianUiido4 64 10iB4 ailUo161 404684B40 61 Géééii, 8U0é o1 i01Bi

51a4Biaé 84¢é 14 64 OfianUliao4 Aciéionanad ouf 4668a0pi. 10ifial i4 Aciéionaceal Ofiiaécid, 48iid 4é i 04

6 s

aeaBoa 6a 6énern1 DOS 1Y 64 43 61 afidoéeii danéalssit.

By ZAZ 2 A

+i0f a0B6¢co dfacaneal danédopoaéo 1idid Oi Netscape® 4¢iéionaal ofidebidda 661 €40YAad6id 6¢o 4668Y 640
488Bigogd, YOOé aBiaé easyoand 1d +figoéiidiéP6aoa eUdici Uski diiandiia FTP, 4f 4601 4B1aé 46{40iif.

12. IaéBicod 40t 61 ATAPI CDROM ii6, 4€€U oi dniiafiaiia aaeaoUcdao¢o €Y aé 1i6é dai anfoéaé CDROM. bi6 dbaa;
C 66ibego 4606B4 4661y 6id OfiaePiddio aRiaé Yido 4eifioeiédiYio id¢aiid CDROM. DiggU PC Yii+ii64é 08 Yii ia oi
CDROM o slave 666€adP 661 dad6anayiioa é’léé’lﬁééb RO 14 60UR-+-4é 601 Biéi 4iUeé oooeaoID maser. Aoou

6yiouia ia 660 Ofiiiéaanao Yo 6id ATAPI, #af aBiaé Yaésii, 466U 64 Windows d¢iiyi 660 diiii U, aip

61 BIOS 6i aafiah ¢aoU o¢i 488Bicoe. Adoiid aBiaé 8aé i &iidid 0id 61 BIOS 46Us4Ma {4 44é 6i CDROM ééé 1’2’1 o1

~Q 20 2z A

i i
+ig661idiéP6aé, 46U é4é 1 &idid did 61 FreeBSD 4af 10iifid64 14 6 446 4é4 {4 6614-+B6aé o¢i 43846U60646¢.

2~ 200 0N

i6 aBiaé 66idaiYic, P
0 master.

O\
>
o
(@]
i~
[oN
(@)
=
[
:
o
o
o>
o>
i~y
OX

NoeiB66a 141U 6i 6y60¢id 640, p6da 61 CDROM aBd4 14 aBiaé € ¢ master 60
4334600aB04 1166 aBiaé slave 64 Yid agaaeob IDE i idiBid wito Y+4é Usée 6668a0P 6oiiaiYic

(=14

-
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16. ABi4é 661a46ii 6i FreeBSD i4 diianUiiao4 4éd-+aBRnédcod aBGeui (disk managers);
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+fiP6¢ 6i6 Ontrack Disk Manager. Aaf 5di60¢iBziidaé Usié

Af &Yeaoa a0epo id +ig6éiidiéb6ada o1 4RGET ia oi reeBSD 4af +naéUaa60a 464--46né60P BGEID. AdEpd
fi6eiBGo4 Oi 4 aéa udi

o ~ X7 X A 29 O ~AA NN

i 4ABGET 4é4 ii6i aiéoaii 65 fii +-piii 10ifiaB {4 4aé 6i BIOS (66iPetid 5041A), £4é 6i FreeBSD &4 didédeypaé
diioi Aeayeadii —piil Y-+404 60¢i dfidaiadoéeiiogdd. Al —ficoéiidiéanods eUdié dagéii 4RI 64 46aacoP MFM, Boud 4
0

OnY0aé ia 0aBoa 66i FreeBSD 0ii6iod €6&B{4io0 id Tngoellélebéﬁé.
Af eYeéaoa {4 +fig6éiidiéP6ada o1 aBoe ii6i 14 6i FreeBSD ii6i é4¢é 14 eUdigi Ui eaéoionaéeii 6y6dgid, 4 di Y 0aé
ia a EaiY1iéoia aééRicogo 0id FreeBSD

A Az 2

a
6i6ﬁﬁéé1}’/ 060P14610 afiB6ETi04¢ 1Y 64 60id0 diipdido 1024 &6eB{dnido. Al
468Bic6¢d (boot) 1aaY2i60 20MB &4 aBiaé 4fieadii.

17. Y4041 48eéip 6i FreeBSD 4é4 dipo¢ 61U, daBiiil 6i iPidid Missing Operating System. Oé 66144B146;
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18. Aé40B #f 10ifip 14 66id+B6u JYTid 40ii O¢i OfiOAIOP F? 6id 464-+—46H660P 46eRiched;
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010 d¢aalio épaée i 0 0onPbi4 config(8). Ia i B fiade Oif O¢aabi
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if 40U&idi /usr/src, 468U 14 +ig6éiidiéP6aoa eUdiéd Useg 6idicacRa éaé ia
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6
Aéd 14 4068Y1304 Yid 661(’)}7 €1 610 O¢aaBbio epaééd, a0ii O¢i adéeiap
60 iy Custom.
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Distributions 6i6 afia4éaBi6 44846U60646¢0
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20. x#aéU=aoaé i 666Ut Oficafiici Yii 6fibi4;

diilic64040 A84ii6Aéd Y161 uoAsceaB 4dii d¢f Aé64anab 4é6ecoU véedeiidanni ofianaiiUond iyeiédcod 6id d6fiPia
Adii i FreeBSD 5.X &4é ia U, aBiaé aneaoU ayeiei {4 ioeiB640a 6if doNPIA +fig6éiidiépidad oi diey déi aoYeee01
0yo6d¢id oui "hints" 64 10il
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186264 60¢i dionidP 616 loader.

Alaa 1 Y1’ 0 {a aiBzaé 4éiid {a 4¢iéionaboada Yia Y1 0onPbid i 10ifio {4 0anéY--aé itifi 64 dnianUiiaoa iabacoco 0id

504, 4é4 14 4660p6ada eUdié4 iéenP di6iid¢o4 ifPicd RAM, dssU 4661 4af 4B1aé 08 Yii 40aRaBOCOI 464 64

21. Aéa 6id0 eudéeiyo 6ﬁu0aaog:0 01‘1{ —+-icéopi, 14 +-N¢déiidiébPou DES, Blowfish, P MDS5 &uiééidifi¢oc, €aé ouo ea

guié B DES aBiaé aéiiid 4éaeY6éiié, ai —iaéUxao4aé id a’éiléﬁUéééé Of afi+4B7 ot

8a60ionaéeU 6660Piad4, 04 10iB4 —ficoéiidiéiyi 4éiiia o1 dagéiioaiii
; )

-

464fiib “crypto” iYo6u 616 sysinstall b 4aéa

1Y 6l 0¢adBio epaéed). Af 4ae40460P6a04 660 Aéaeéiebead crypto €4 101l Y 6464 a0B6¢o 14
i0iéP6ada éndooi anUogog Blowfish ¢ i3iB4 aBi4é 4éiiia déi 46648Po. Oi diéd 1ifiob euiéepi +fic6éiidicaBoaé

- 2 A2 O 2 fesssus

aéa 6ioo 1Y 166 BUHGEIYO, A8 Ya-+204¢ 40ii O¢i amaouogoa aéoudio “passwd_format” 601 /etc/login.conf, 6i 10iB1
i

-
o 222 ee 2 28

04aBR{aé 6 é1Y0 “des”, “bIf” (ai aBiaé aeaéYoelg) P “md5”. A4Bo64 6¢ 63&B44 manual 6id login.conf(5) 4é4

......... 2 A LN e ZAA O £ zessenen

6§1ﬁéééﬁ65 6e(;n101nBao 6406680 13 660 46146110¢OA0 A86iiHI0.
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22. AéaoB
Adagdéooiyia

oci

U

iad

iU

0¢ Oi

i 6y60¢id aé4 dfip

can’t mount root i

Ugid0 panic:

i0ia &

PN

u 6i 1P

=

o1

1010 ia 61f 10iBi

i ONiY
boot block
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a 01

N
1
ZAn

é

a
O€Ei 001

A
€
za

aaeob IDE

i 4éeil 6i0 a€aaed

o

4 aB{aé o af 6i FreeBSD aBiaé

niagc
¢ 0i00) T €4e Y140 601 4ééii O

. Oi disk_number

A

4B6€ido. O1 0
, 1 00fiP{ad Oni6daeah 14 dfiicandoPoaé 406i did 61 boot

s

1

(0 BIOS) aip i dofibidd 4ideYoaé oif onpdi 46

01

P
1
A
RN

aéoP IDE, 1

ib

a Enter 60¢i 0ni6ii0P Booting kernel in 10 seconds; hit

o

,ado0 a

sz 2
N

unit="disk_number"

z

icoco

)

5 dfip

do (6i dayoani 4B6€i
O€ET Oi

addanayiioa acaagop, ad2. 140U o¢i 4iB

i1 60ii a
_disk

s

i 4B6&10 aéen

to interrupt.
4011061 aiU@0a set root

é Oi

B6€ido IDE, aéiéeU iiodai ié dB6€ié aBidé master (P iii

2

[Enter]

-

BIOS &4
ayié

3

01 slave dB6¢&i 6id Onpdid

el

o

010 aéa

N

ZA

Oi master 46

acaaeob, 2 af aBiaé aagaoasoglY

el
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2
P

—+101

af apfaé

-

0Y¢&io, 3
filzeiidoaé adu 6i FreeBSD, Y

iP root_disk_unit="disk_number

fig6é1i016aBo4aé - aé4 €addii YNaéao 4ahboa

a 6i 0anadUiu éUea oifil 0id

i

(@). xiaéU=aodé 6o
b 3é4 o¢i AfanaidiBeoe 6id PAE:

60¢

i0 pae

AL

d¢ 0i6ii6¢od ifPico (dieeU terabytes).
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oeéely 010

i€ Y0 010 60i

2o

ic 1Y 6l 6
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{U i 06nPi40 0aféediaUfiioao eaé iéa Yiofid 40
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o1

dinal {d +figoéiidiéceall PAE
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60ii master 466€1
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aaf 1
0ii 0y

i0ang i

¢o, &dé

i
14n0U64E 401

ap (p
FreeBSD i¢+U

0
aBi /boot/loader.conf.local.
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04 0i

44€40a60¢iY{i 60i slave dRGET
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Oc¢i 4eéa

A
0

b

N

ifiéi 64 4 GB 1iP

aé i

¢ 400

N

adaiaéeééiahoa b afanaidiéal

oz

~z

PAE

2

, 01 tifié1 6¢o iiPi

a 01 4RGE1 610 FreeBSD

0
aB 1

601 4f-
2. 1ao4eéibo

n

Aéa 14 eUTA04 iiiféi
iéi aBiaé 64 4 gigabytes
FreeBSD 4.9 é4é 5.1, 68i60¢iiBee

i
Oi FreeBSD/pc98 Y

Of i
options

A

FreeBSD/alpha



6bi4o aBi4é 04 8 terabytes (2G blocks), P 160A aé4 6 2068441 Y i
aaeio block 61‘11’ SE. 0091 6naa1é6ééuogoa 06Un 46 Yia éﬁfeeu iifiéi 1 terabyte, 468U 14 8U0iéad 14046fi0Y0,
Aciéionaceiyi (84é 60U +i01) 6660P

z 2~

é 04 4fi-+-4B0i 143Y 60 4 terabytes.

Oi 1Yaé66i 1Yaaeid afiio aii+—aBid 6a Yia 6y6ocia ffs aBiaé daiBdio 1G blocks, P 4TB 14 iYaaeio block ouf 4K

IYaaeio block fs 8aéoionaan ONYO0aé ia éaéoionaan
4K 4T-1 >4T

8K >32G 32T-1

16K >128G 32T-1

32K >512G 64T-1

64K >2048G 128T-1

~ e -1 AZZ A2 AL NZ

V4041 6i 1Yaa2id block 6id fs 4Biaé 4K, aéoionaiyi 64 6iédeU Yiiad4 blocks (triple indirect blocks) &4é 64 dUid4 &4
Y0iiad 14 danéinBeaiioaé diifi 40i 6i 1Yaé60i anéeiii block did 10ifiak {4 4140404606428 ia o¢ +~nP6¢ 6nédEp! Yiiaoui
blocks (afiBdI6 1KA3 + 1KA2 + 1K), 468U 648éeU 1 0aiiéifiébiiio i6aBeadaé 64 Yid (&Ueid) iiﬁéi' 1G-1 606160

ZaNw 2N AN

afiéeliyo oui blocks. Of iiéi 66100 anéeiiyo oui block ¢4 Ydiada ia akiaé 2G-1. OdUn--idi EUGiE4 diiide

ié anéeiiB ouf block 6id fs deg6éUidl 61 2G-1, 466U 6Y0iéié anéeiiB block daf 1difiyi 14 dRi6aaAE60TYT uA Al 6'1'
1Y2aaeio block fs aBiaé 4E.
AédiaaYeg block 8E €4é 1aaaeyoand, 64 Uio4a ed Yonaoda ia danéifiliioaé adu o1 iinéi 2G-1 606ido anéeiiyo ouf

block 66 fs, 466U 6d¢i dfidaia6é8iiocod 1 danéinésiiio 16aReadaé 66i eUeid iifiéi 1G-1 66i60 4fié
fs. H +fiP6¢ 616 6u66iy ifiBio oui 2G-1 blocks, 4ciéionaal oilUaiaoé dfiachiddd.

NOA Lmes

26. AéaoB daBnil 61 1Pioid U0, archsw. readin. failed 146U 6¢f 1406438p00é6c é4é aéeRicoc 1Yid Adbi4;

~~ 3 z 29

0li0 60a--ifédily. C eaéoionana 6a

ALz

0 4{06i€Y0 make buildworld éaé

Aé4oB 1 006iPid0 640 &aé 6'1' 00iiciédi 610 ad6éely 6666Piadio (world) aBiaé

460P d¢i £40U6046¢ 43
make buildkernel 51

teN »—\
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aé ’fD(’) 04 ifiBeiidad oif OoNPi4 404584840 40ii 01 #ayoaii 6oUHéi, 0¢Y ®if64d idiéiaPdioa O8Peoiii 1iiéd

10i1iaB64a {4 aee
&4é Onéi 1aééibPoaé i loader.

o A

448064 01 |

I 2

27. C 2ae40U6046¢ 8404 Y46 640U o éiééBl’gég. Oé 1difip 14 eUfh;

AieéiU60a 14 40a14iaidiéP6aoda o¢i 63i6oPfiéic ACPI. Tiigéd 14661P6aé 1 GifidlidPd 46eBiched, DY 604 Oi debediii
space. To é}’/(’)égié 640 &4 aivaiBoaé
OK

AiiUg04

unset acpi_load

&aé e4ouoél
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1. 04 Yi4 e-mail 40ii 6if Keith Frechette <k frechet@us . ibm. com>.
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Ooiaaouocoa Oeeeiy

0OdUfi+i61 661Y +aé4 66@gdP6aéo 464 0f Y14 460l 6060 EB60a0 céadoiiéely dd-+0anilalio 6id FreeBSD. Adoi
U6bii6T 4BT4é ATAiATiAL, 84epd Oi 688ii OUf GOiEIaé60pi 4s8Uxaé dicy anbaind. AiABO didéieioeiyid {4 66ié60iyia ia
Yiodoe, i 1éaaU6a0a 660 Ociaép6aéd Oeééiy 6io FreeBSD 8.2
(http://www.FreeBSD.org/releases/8.2R/hardware.html) b 7.4

L4 24 A0

(http://www.FreeBSD.org/releases/7.4R/hardware.html) &4é 14 gUi404
(http://www.FreeBSD.org/search/#mailinglists) 6ui €é660pi ¢éaediiii

6-+-40é8U ia 61 6480041 e4é eacyoani oeéel. ABfaé aneaoU Oéedfli {4 4640660poada, 1idé a

afdeecoUo4, 00Pi1a 6--a06EP 60@Po¢h¢ 11iEé0 Onél iéd adanUiaa.

2 A

Ai gU-+1364 aé4 oificoli 50i&iag60P, 46 Yaida 64 aii+—aba oPo B604d ¢eaeoiiiiéely 04-+0iiiiaRio freebsd-mobile
(http://lists.FreeBSD.org/mailman/listinfo/freebsd-mobile). AéaoifiadéeU, 1Uggii e4 8 Y&aoa 14 1aBoa 64 afi+—aBa dco
freebsd-questions (http://lists.FreeBSD.org/mailman/listinfo/freebsd-questions) P déeafiii i€d €6664 016 {4

LONZ 2 2

A186HEEAYA0AE G601 6D 61D 0EEETY i U 1a0A.

4.2 Afi--66aé0iiééYo éaé AdaianaacoYo

o v Y,

1. O0di66¢nBeaé 6i FreeBSD afi+—€06aé6iiééY o 4€46inadééY o adii o¢i x86;
[4é. ABOP O¢ 66éaiP 61 FreeBSD 10ifial 14 460aa60aB 6a ai-—Eé6aéo6iiéeY o x86 é4é DEC (6piid 0&Yii Compaq)
i &Y

Alpha. Adii 6i FreeBSD 5.0 &4é 146U, 60i60¢iiBaifoaé 40B6¢o ié dfi+60480iiée Yo AMDG64 é4é Intel EM64T, ¢
o 546 TAEETIOER

IA-64 84epod é4é ¢ SPARC64®. Afi+-60386i1éeY0 0id &4 50i6ociibaifoaé 1aesiioéeU, danéeaiaUiior o¢i MIPS® &4é
PowerPC. I8ifidB64 {4 43afia6aB0a 6660 86040 04-+aniiakio freebsd-ppe
(http://ists.FreeBSD.org/mailman/listinfo/freebsd-ppc) €4é freebsd-mips

(http://lists. FreeBSD.org/mailman/listinfo/freebsd-mips) 416860ié+4 34 déciivifiBao 6-+-406eU 14 d¢i diiiidi ouf
ARAA6EPT 64 400Yd 660 4fi+E0480i16e Y 0. Aéd aaiée Y0 déchivinBad 64068 1 Y0 afi+E0a80iié8 Y0, 4aanacaRoa
60¢i ¢éaconiiéeb €604 6i0 FreeBSD aé4 6é0 ic-Intel d8406iifiiad
(http://ists.FreeBSD.org/mailman/listinfo/freebsd-platforms).

N

AN T

i 61 ig=Utcid 640 aBi4é #6461RA06EPO 4fi=-E04e6iiéePo e4é <nadUxacoa eaéoionaéei Uidod, 640 661
B1464 1é4 146¢U 6064 NetBSD (http://www.netbsd.org/) P OpenBSD (http://www.openbsd.org/).

St
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2. 00i60¢iibezaé 6i FreeBSD O61iaofiééb Pisdadaiaiiaaond (SMP);

146. Oi SMP bo4i aiafiaidiéci Yii 40ii dfiiadésiab 66ii 06fibia GENERIC Pig 4dii 6i FreeBSD 5.2.
b0 Y“aiégb 5.3 6id

--0fifo diEeadeiyo

N £ A z ~z 2.

afai 1Y -+-fié o¢i 416€1a6pdédg 6id0. Adoi U ou(’n 40i06agal onidanaéiiogdoa

C an--éeb oniicade Poaf 14 aBiaé aianaioiéciYii adBG¢o 40l OnNiadéeEiab aé 6oii 0oMnbia

FreeBSD, 4e&U &iiau eUdiéui dniasciUion
4041313460 Y 0, 40i646B60¢EA 14 14B1a¢ 4fa
i Yéii6g 5.4 6i6 FreeBSD.

o
60ci 460Yedbe 65 00rPid SMP 6 ig-+4iPido

4.3 OéécniB anoeéié, iillaao 6aéiBao, iacaiB CD éaé DVD

1. biéd aBig 6&€cipi dBoeui 661669ﬂﬁaeif6é 401 61 FreeBSD;

Oi FreeBSD 60i60¢iiBeaaé 1ifU#a0 4B6&id 6ui 6youi EIDE, SATA, SCSI, é4é SAS (id 6if 846Usscsi 661440 464360P
— daBoa O¢i adiiiaig afiidedad), eaepo e4é Lié’l'()b 0100 1d¢aiyod 010 +fig6éiidiéiyi 6i an-+E€i interface 6¢o “Western
Digital” (igé. MFM, RLL, ESDI &4é 566é¢U IDE). 26u0 {4 i¢ &3 éAl fiab6ioi eUdicié 46aaeoYo ESDI 9id

+AigGéIidigiyi ic-060idiéci Yii interface. Easyoana 14 04nializoa 6a interfaces 6ydic WD1002/3/6/7 &4é 4i6866ié+4
0100.

2. Diéié 4623806Y0 SCSI P SAS 60i60¢iiBaiioaé;

AaBoa o¢i d&Pic 83664 6660 O¢iaép6aéo Oséeiy 6id FreeBSD 8.2
(http://www.FreeBSD.org/releases/8.2R/hardware.html) P 7.4
(http://www.FreeBSD.org/releases/7.4R/hardware.html).

3. 06 6y0ié iagapi 646iBA0 5OT6OCTBEITOAS;
Oi FreeBSD 60i60¢iiBzaé iigaiyd SCSI é4é QIC-36 (i interface QIC-02). PaniéeaiaUfiioaé iacaih 8-mm (afu6oil 1o

N Azz

Exabyte) &aepo &aé iacaill DAT.

s e

éaéaBoand 66iaaoih ia SCSI-2, é4é 10inab id ici €aéoionaiyi

(€N

/€61 Y{1ié 40ii 6160 dfipoido idcaiyd 8-mm Haf ABT4
fidiécoéeU 14 6i FreeBSD.

4. 0di6o¢iiBeaé 6i FreeBSD iifU#dad afaéeaaPo 64éiépi (tape changers);

z A AzZZ A

Oi FreeBSD 60i (60¢iiBzaé 11TUAA0 afa684aPo 6ydid SCSI 14 o¢i +iibé¢ 6cd 6068a0PO ch(4) &4é 6¢d 4idiePo chio(1).
10ifiaBoa {4 AnABOA 660 E4006i1 Y AEA0 é+e°16ééU i4 6if Ofiiidi 48 Ya-+-id 6¢d 111Ua afaeeaabo 66¢ 6aéhda manual 610
chio(1).

Af 44 +Nic6éiidiéaRoa 6i AMANDA b gUdiéi Usei diiitiiif 916 {4 afufiBaaé Ouo i4 +—aéié60ah o¢i 1ifU4d Aidee4aabo
0aéiépi, e4 O Y 0aé 14 2610604 1i6é aaiéeU 64 éﬁléﬁlﬁiéf) 4 afbifiBaeiof i O0o 14 e6iPGIoT 164 6441BA 40i Y14 6¢iaBi 64
Yia Uéi, 846 &4 0fiY 03¢ 46aB0 14 6¢1aép6ada 6a diéd &Y ¢ (slot) AiRGEA0AE ¢ HAEIBA, &4é 6a Diéd &Y 6¢ Of Y O4é 14

é
dU4¢ ¢ 64é1B4 did ANBGEAOAE 400P O¢ 60EAIP 1Y 64 66ii THgaii.

5. biéié idcail CDROM 60i66¢iiBxiioaé adi 61 FreeBSD;

00160¢iiBeadaé 101€i6abaioa idgatio SCSI 010 aliaé 66iaaiY1io 6a 4i6B661é+4a 60160¢Hé=iilall 484aE0P.
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« Mitsumi LU002 (8bit), LUOO5 (16bit) and FX001D (16bit 64-+§06¢dad 2x ).
« Sony CDU 31/33A
+ Sound Blaster i¢-SCSI CDROM

« Matsushita/Panasonic CDROM
IDE CDROM 66i446U 14 ATAPI

14530 ié 8UT6A0 016 daf aBiaé SCSI aBiaé daiéeU aiaénaoéeU déi anaYo oAl 663enhiiioaé ia 4ioB66ié~i60 SCSI

iicaiyo, é4é eUdiéié icail 6ydio ATAPI Bouod 14 ic aé0616iaP6iI51.

4 4066 g\ A FreeBSD CDROM ISO, &aepo éaé 64 CDROM 4dii 61 Daemon News €aé 61 FreeBSD Mall,

o~ 0

da
di60¢iiBxidl aéehico¢ 4dadeahao 4o 6i CD.

o O>

6. Diéi¢ iicaiBl CD-RW 60i66¢iiBxiioaé 40ii 61 FreeBSD;
Oi FreeBSD 60i66¢iBaaé idiéiibdioa iicaii IDE CD-R P CD-RW 66ia46ii ia ATAPL AaB6a 6i burncd(8) déd

E3001 Y A680.

Oi FreeBSD 80i60¢iiBaaé 40B6¢d idiéiiPdioa iicaii SCSI CD-R P CD-RW. Aze
4i6i€P cdrecord 4dii O¢i 668&iaP ouf ports b 40ii G48Y 6i, 84¢ 43A4é0ABOA 116é
0¢ 606€adPb pass.

< g;
O)
b=
[oN
o>
o
(¢
<N
[¢N
vQ
=
(@]
=
(¢
i)
Lol

7. Odi6d¢iiBeaé 6i FreeBSD iicaiyo Zip;
Oi FreeBSD 60i60¢iiBaaé 4aaaipo ii¢aiyd Zip SCSI é4é ATAPL. 1é ihcaif SCSI ZIP idiiiiyi {4 6266i6fab6iot iiifi af

s~ o~ ANN 2 2ZAQ O~ A A

Y --idf ioeié604B 6a SCSIIDs 5 b 6, 468U 4f 6i 60i60¢iiBaeaé i 4¢aaeobo SCSI di6 +figééiidiéaBoa, idifiaBoa déiiia
i

AL 2 22 OAAZ

€4é 14 aeééiboada adi 4 a001y0 A&f aBiaé 14eUe4ii 0iéié 463a26Y0 SCSI 60i60¢nBaiol 46éBicoe 40 6668a0Y0 14 ID

2 L OA LA AL 2N 2 22 ZNNA

4646140681 401 0 P 1, Y66 &4 OfY0aé {4 6614166458404 O¢i 0aticiiBude 0id a8aaeoP 640, 4f €Y&ada {4

~szA

-+1¢6éii0iéP6ada 400P 6¢ 46i1AdI0¢OA.

Oi FreeBSD 80i60¢iiBaaé 40B6¢0 ii¢aiyo Zip danUseécécd eyiidd. AdaaéueaBon ioé i d6ibiad 640 0afiéY +aé 04
diiiafiUiiao4 idPacocd aéa 660 66684 Yé) cbus0, da0, ppbus0, 84é vp0 (i 5fiPiad GENERIC 34fiéY +aé 64 oUio
480110 401 61 vp0). 1a +AP6¢ 460pi ouf diaf&iiUou{ iPacoco, 1 idcaiid d¢d dailUsscecd eyndo ed O Ydaé {4 aBiaé

29 A0 IA 2N s 0,

4648 Y 6€110 110 606€adP /dev/dals4. I(’S B 04 {4 0Ni6anioP6aoa dB6Id0 +Ngdéiidiépidad o¢i aidieP mount

2 2xe

/dev/da0s4 /mnt P (34 4BGEI60 375 Y61 4é4iifiotueal iYo6u dos) 6¢i mount_msdos /dev/da0s4 /mnt.

O
[=N

TNO zee e SN O s N sesr e s

Aé4aU6064 30B6¢o 6i FAQ 640680 13 404éfiyiA{I60 Hcaiyo 64 A0iiiafi 6¢iaBi 4001y 0id 846484B10, 848p0 &4é 060

6¢i46p64éod 6+-40668U 14 d¢i “déditinoude” 66i eaoUeaéi Aéa+aBiéoco.

i

8. 0di60¢nBeaé 6i FreeBSD Jaz, EZ &4é Ugioo 464éfiyiaiioo iagaiyo;
Adepod eéiéél'()ﬁilyl ié 6ane00u6§ﬁé’l(‘) 40U 660 6068a0Y0 400Y0 aBiaé SCSI, €aé Y66é daB-+idl 6af SCSI dB6€ié 661
FreeBSD. Oi IDE EZ #i64iBa2a0aé 64 iiciiid IDE.

AadaéueaBoa iioé Y--ada aianaidiéboaé 60--lif aindanéeYo 6068aoY o Onéi aéééiboada 61 6yoogid 64o.

Aéaia eeUlaoa 1Y 6i 40iePeadsed af piid £aé6ionakao, 46Yaioa 66d mount(8), umount(8), 84é amcontrol(8)
(364 656846Yd SCSI) b atacontrol(8) (3é4 6568a6Y0d IDE), &4é 40B6¢d 660 662cOPGaéd 6668V 14 ¢ +nPo¢
éﬁééﬁ'f)’/lalul idcapi 6a adiiiafi 6ibia 6i6 FAQ.

o>
o>
Lol
——
o
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4.4 Deceonieuaea eae oiioBeea
1. Odi6d¢iiBxaé 6i FreeBSD 6i USB d&céoiiiciiaéi iid;
Oi FreeBSD 60i60¢iibaaé aaaaipd USB décéoiisiiaéd. AianaioiéP6oa o¢i 60i6oPiéic USB 66i /etc/rc. cont.
fiigéd afanaidiéceal ¢ 60i6oPhélc USB 08¢édiiieialio 661 6y6ocid 640, Oi décéonieiiaéi 6yoio AT aiaaiuni
/dev/kbd0 &4é 6i USB décéodiiieiiaéi aBiadaé /dev/kbd1, af aBi4é é4é 64 dyi 661aaiY T4 66i 6y60¢id. Af 5dUR~+aé
itiii 61 USB 0&céonieiaéi, ed 4iaaiunésoal uo /dev/ukbdo.

3

oo
o
[=<N
(€N
;/
o

+ig6éii01éP6ada 61 USB degeoniciiadi 60¢i Eii6iied, ed onYdaé {4 agé
d¢d &ii6iE40 14 +—fig6éiidiéP6aé oi 560Un-+if USB décéoniciiadi. Aooi 10ifaB i4 ABiaé 480a&pioad ¢ déiEioeg 4i6ieP

10 1Y1ii0 6¢0 4644é€a0ad afi+Eeidifgogco 610 6660P1adI0:

s Awrz

=
[oN
o
o
o
[oN
o
oo
[
(<
o>
=
(€N
53
<
Lo
O\
[oN
Q
[t
ot
-
o

Lel
fav)
[t

4=

kbdcontrol -k /dev/kbdl < /dev/ttyv0 > /dev/null

-
222 Ase N Az

banadcibP6oa 1i6é ai oi 6egeomeuael USB aBiaé 6i iifadééii 0ecéoniciiaéi, ea aRiaé 4é4eY 6éii 0 /dev/ukbdo, €4é ¢
u .

# kbdcontrol -k /dev/ukbd0 < /dev/ttyv0 > /dev/null

-
L4 24 AQ

ja @agu 1Yo aé4 {4 onioeY 6aoa d¢

N
x
=N
=
(=N
x
c:
—
>
[
=N
(@)
=

ieb, aBi4é oi af+ali /etc/rc.1386.

Tiigéo aBiaé 406, 6i USB décediiciiadi ea dnYoaé {4 eaéoionaak eaé 6oi x danéaliesii, <unBo aiUaég aé4éepi
1

fioeiBoaut
C &f eafiip 6yiadog eaé 40i6yiaace USB deceonieiaRio, Bouo 4 i £3€6ionaal 4éiiid 6u6oU. O4d 601é60iyia id
601dY 6464 61 éegé()nleuael Onéi o¢i aééBicoe 60 666OPIAsGI0, E4é 14 6f 40P6A0a 651aal Yl 1Y -1ié 6if 6afid6éoiil, aéa

4 40i0yaada 60--1if OfiiaePiaoa.

/; ~

A3Bb4 o¢ 64eB44 manual ukbd(4) 4é4 daREGGIIOANAD DECRIOITBAD.

2. 1 Y{d i¢-000é8u 0i{6BEE 6ydio bus. Duo ¢4 61 NoeiBou;
Oi FreeBSD 60i66¢nBxaé 0iioBEEA & 610 bus €4é 6if 0ydi InPort bus 4dii €4646€40460Y 0 iidUO Microsoft, Logitech
€aé ATI. I 0onPia0 GENERIC dai 0afiéY +aé oif 40anaBocoi idcai 606€a0Po. Aéa 14 danéeUaada 6i onianaiia

~ £ ZAssases ~ 2Ny

iiPag6co 601 dééii 640 dRiGAfIicI Y ii AoAP é oNi6eY6oa O¢i 4etieidee afaiib 661 an--ahi noeifoaui donbia:

(@)

device mseO at isa? port 0x23c irgb

-
N OAQ sem sz A A

04 dii6Beéa 6y0id bus 66iPend Yii<iidaé ia 468Yod 6150 eUfivad a0Yeo46¢o. Afda+—iYiuo i4 Y+46a 4014010¢04 14
' i 5)’/661’69 eyfiao éaé IRQ 4dii 460U 16 64B{1164¢ daiadUih. O6iaiceadeaRda

anual mse(4) 4é4 danéodiidanad 0e¢iioinBao.

P
[oN
o
:
>~
o
[s*N

3. Duo idifip 14 +fic6éiidiéPou 6i diidBeé 16 0ydio PS/2 (“diifiddo Jiidéééiy” b “0&céodiiiciakic”);
Oi diidReé 6ydid PS/2 6di6o¢iiBeidaé aaaaipo. Of 40anaBocoi diiidfiaiia iAPacocO, psm, danéeaiallfaoaé 6oif ddhbia.
i61Y1id 6nPi4d 6 ’(‘) 'zi?n’ Oif 0anéY+aé, diioeY 6oa d¢i 4éligideg anaiib 661 an-+ahi noeifdaui odonbid, éaé
64880608664 147U 6if 86iibia

device psmO0 at atkbdc? irg 12
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EaoUsaér 4 Odiadsiioeod Oeésiy
1iigéo 1 dOAPTA0 4ié+1ay6aé 6u6dU d¢ 666846P psmo 46U o¢i 4éeBicde, 44a4éueaBOA 1i0é 5OUN-4¢ ¢ 4T6R6OIE=¢
8404-+-piicoe €4 61 psm0 66if 840UEIET /dev. 10iidBOA 14 Oi HciéioiaP6ada

# cd /dev; sh MAKEDEV psmO

16ai Y--40a aéoYéeaé udo +nbo6¢d root.

é

—

14 ai —fg6éiidiéanda FreeBSD 5.0-RELEASE P iapoanti
: 6668481 &4 aciéidnaceiyi a66uiaca eUou adl

O>

4. ABiaé 46140iii {4 +ncGéiidiéceah o ditoBeé ia eUdiéi oniidi Yiu 40i 6i daicalesii 6io 6660Pid6ido X Window;

A

1Y {1 Oniandiid idPacdoco Eii6tiedo, syscons(4), i0inahoa
" a

-ig6é1idiéP6ada o1
1630 461116 aé4 14 eUT204 40ieioP eaé ddéeiieecoe éﬁéin’lé A&6agY 664 oif aabiifa

20 sAnsA

iy 60¢i aéeiiéePp &iibiiea:

# moused -p /dev/xxxx -t yyyy
# vidcontrol -m on
V4016 61 xxxx ABi4é i lifild 606840P0 6id Jiidéeéiy €4é 6i yyyy aBiaé 1 6ydid 6id dRUOIEHEEid 616. I 44Biif4d 6id
0ii6éééiy 10inal id ”éﬁl" fiB6aé 4061404 oi ABHid 610 dNUSIENEEid 464 64 aNE6GIdARA AiToREE4, 486iid 40l daeéU
6aéiéaeU 1ifoYéa. E4eifiBoa O Ofloieiesi aut o 464 14 +iic6éiidiéP6ada O¢i 460iiiade 4iB-+-iad6c. A 460P dai

ié

HioE Yoaé, 44B04 0 0¢ 6aéRdd manual moused(8) aé ydioo dnuoiéiieeui.

[=*N

- - -
s AQ

A{ Y--4064 di{6B&é 6y0io PS/2, 40epo 0Ni6eY 60a moused_enable="YES" 601 dfi<-aBi /etc/rc.conf 464 {4
aéeéial 1 4aBiifao 616 61iéééé1y 840U oci 488Bicoc. AdédMiioeaod, 4i 40625614R04 fd %ﬁgoéiiél’ééﬁéﬁ 6'1' 4aBiifa 6id

dif66EEiy 6 1iEad 660 A6EITEEY O &if6iicad, 846 li=-é liifi 6O¢i &ifiied 6660PIAd

_.
(e
(%
=
B
o)
a
<
=N
o
[}

&
oo
S
QJ
=7
ho)

allscreens_flags="-m on" 60i /etc/rc.conf.

A ZA 2o Az 2

Vidal 46638aB046 i 4aBiiTad 6id 0if6éeéiy, ¢ dfilicadde 66T difoREE diiY daé 14 6
Useti dfiaiaiiUond, idud 64 X Windows. EiédUida 66i FAQ o¢i aiipdcoc Aéd B 0i 0ifOREE 1ib daf di6eayaé 664 x;

~z 2z Z Zas

4é4 0afé6616aNnad deciiivifiBio 6-+a0éeU ia 466ii 6i Ofiliaécia.

-
290 2x~X72

é ¢ aflidgdd), énadboda 0éadiYii 61 0ebeéoii 1 (61
anésoafiii 08PEONT) £4é 861PG0OA O OTi0REE Aéd 14 A0éE Y1404 1€4 danéi—P éaéiY{io. E46iidél, Y604 oi 08Peoiii 2 (6i
i i ia 61 éi(’iééi’ééboaoa 0(;1' 6 éi--P 6i6 aniiY4. [a 6¢i 0Badg 66 0EPEdio 3 (daiéiy dEPEoiiio)

- b 8341 Y1i0.

464RT dePeoiii, 10TRAB 14 & Y&aoa 14 o1 Aliiiép6ada P 14 4 Uid04 660 £aé0idnaRAd Ol

: ﬁgééi'iéiébl’()éb 060 206E1aAYd 0id 04l Y +ifo4é 4dii Oif daBiifa 6id difoéeéiy AaBda d¢ 6aéBid manual

>
=N
o
=
o2
={
o
@D
>
(¢S
[N
[s*N
o
o
o
P
»<\
mo
(€N
—’
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u 001 FreeBSD;

Do, aBiaé “aianoUoaé”. O4 0iioheéa ia Y161 461a6iidcdad 6oibeto 404é0iyi aiaéaéeadiYid

0600

C 40Ui6¢6¢, 4

iof

-

z A

bGo¢ daf 0anY

N4ii4 616

1<

aco

oniiandiia iab

acoco. Af 01

ofianUiiao4 idb

Yia 40¢ii OifoRee ayi b 6niépi dePEdUI.

-

o

~+ib6¢ 6¢o fifiYe4o 64 danéaleeii X Window, 4

eaip

N

Aés dé

010

29

¢cO O0¢ 64éBda manual

Iy.OIpmicomms/ltmdm

6
0 &yéenid Lucent LT. Of port comms /mwavem

FreeBSD.

iaé6iéeil 4001 O Y 04¢ 14 48404604888 146U

410¢ 010

00igiaéoop;
.shrc. AdB

=aBi 640
gUea Yé
ou software modem. Oi €

2 2N

Bi 640 .cshrc. AaBda 408

00if 6ifigo 110
x|

0éeY
B 50iEiaé60 Y0 Thinkpad 600 é4é 700 d¢d IBM.

i€ Oifi¢o1

i 4¢110

cO 3é4 660 eUdad Broadcom 43xx;

z A

Oifip 14 +fig6éiidiéPou 61 0ePEdi delete 661 sh €4é csh;

29
s A

-z

01 01i66¢&é / trackball / touchpad

To FreeBSD 60i60¢iifeaé anéadU software modems ia O6¢i Aibeaéd a0¢dniioeanio &i

z A

1. biéao eUndao 46e6yid 6di6o¢nBaeaé 6i FreeBSD;

o

Bao, 44664 400P O¢ 6aéBda (http://www.ibb.net/~anne/keyboard.html).

604 0€0 4éiicidoeao anaiiYo 60i an
n{oif

¢ 4é4 modems 810 246B21{64¢ 66

FreeBSD.

z 25

¢ 010

10 Bourne, diii
C. 3iii

0010

o

0010

oz

2. 0di6o¢iiBzaé 61 FreeBSD modems did €aé6iofiaiyi ia ¢ dibeadd €iaésiéeiy iduo 64 Winmodems;

AO~ON

1é66116aiao dég
Ugeii 441 &4 60URIAE.

oz

00i60¢iifzaé 61 modem 816 4é4eY 6161

-
-

éa o1 EYé

A

~? ed-delete-next-char # for console

i

it

éa o1 EYé

b

bind " [[3~ ed-delete-next-char # for xterm

bindkey "? delete-char # for console
bindkey " [[3~ delete-char # for xterm
A& 10ifaBoa {4 43646460P6ada 6i FreeBSD 1Y

manual sh(1) éaé editrc(5).
Aéa d¢i debiic 68604, 44B06a 660

8.

A
bind
A
csh(l).

-
Q
S
<«

=€,

Ya

0

cRUTYTUf 6¢d O

A

s

ui iéieé

N

<«©

O

564 OBCRIGIRAD

<

aciioéa

apoaé

C Broadcom
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AA

aé 61 6ibia 610 d110idYeo¢ 6¢o U040
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2 2N
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EaoUédér 4 Ooiddoiiocod Oéééiy

i a i
JAR4TY Ofili 4841UNAOUGCO é4é O¢d é6-+yid 46dii0Po. AsgU +—uiiBo 660 deciiivifiBao dfiafaiia08Gi1y,

i
aBiaé 6--aiiif adyiadi 14 anacalk Ofntiafiaiid iiPacigo.

4. Dié4o eUfioao digeadepi 6aéfiéaépi edfipf 60i60¢hBaiidaé 4dii 61 FreeBSD;
0aUfi+-aé 164 eB604 364 460 Y0 60¢f afiidgda 26UsHTNT 6668a0pi
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/install htmI#INSTALL-MISC) 6i6 Ad-+AéfiéiBio.

o
L)
=\

2

A&B0a 0¢ 6&&B44 manual sio(4) 364 ANEGGLOANAD OEcRiBIfiBA 6-+-&06eU 14 d¢ fiyeiéoe OY Oiélf E4fopi.

5. buo idifip {4 ai64iBou O¢i GiiidfioP boot: 64 164 6aéiiédeP &iiGiiéd;
1. A¢iéioiaP6oa dofiPia 31 14 04EY +Aé d¢i A0é613P options COMCONSOLE.

o -
A ss Nos o Zoses

2. AgiéidiabP6da 0i /boot . config édé aiU@da 1Y 64 64 406ii iiifi o¢i 40é&iaP —p.
3. AJi6GiAY 66a 01 08céoiietiaéi adii 61 6yo6dcia.

Zes AQ =~ 0N

A&B0A 0i 4N=-&Bi /usr/src/sys/i1386/boot /biosboot /README. serial Aé4 04fié661i04fa0 de¢hitifiBao.

r

4.6 0666a6Y0 b--i6

1. Diéao eUnoao b+id 00160¢iiB2iidaé 40ii 6i FreeBSD;

Oi FreeBSD 80160¢nBeié 46U6iMA0 eUd40 P16, 601036641411 Y iuf 6uf SoundBlaster®, SoundBlaster Pro,
SoundBlaster 16, Pro Audio Spectrum 16, AdLib, é4é Gravis UltraSound (4é4 0afié66iidanao 0éciiioinBao, 1aRda 660
DéciiioiniBao g4i6¢co 6id FreeBSD (http://www.FreeBSD.org/releases/) é4é 6¢ 64&B4d manual snd(4)). OdUn+-aé
40B6¢O GaREITETYic 50i60PRéle 464 8UN0&d MIDI 8id aBidé 65140 Y0 14 61 Giid6di MPU-401. AdBGcd

i
00i60¢iiBzi{64¢é 1€ EUNOAO 0id ABT4é 661a40Y0 14 6i dfiiioddi Microsoft® Sound System.

OciaBuog: O daradUil é6-yaé il aéa oii b-il Of dAtaRAITA TAPAcOcO aai 68i60¢chiBaeaé 66+ui CDROM,

é
SCSI b joysticks 816 66iaYii6aé aUiu 64 466Y0 660 eURda0, 486010 400 6Gi SoundBlaster. Ai 84é ¢ 46a2046P
i

SCSI 6¢d SoundBlaster éaépd é4é eUdiéa ic-SCSI CDROM 6di6d¢hBeeiidaé, aai 1difiyi UoouoT ia

+AgOélidiéceiyi aéa 0¢ aéadééadna aéénicoco.

~ z

2. 00Ufi+-4é &Udié4 eye aéd oi dfitiascid 60 b-+id 66¢i 8URDA 1i6 810 50i60¢HBeadaé 4di 6 pem(4);
BUd6a0 8Un0ad P10, 1100 ¢ es1370, icaaiBaziol d¢i Yioaoe 6io b-+io 64 eUeh 468Bicoc. DAY dAaé {4 4803¢aB0A O

...... PPN PR

aéiisioec i61ep eUea oinU dio 138610 61 i¢+Ulcia:
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# mixer pcm 100 vol 100 cd 100

4.7 qééi oeééu

1. Diéao Ugeao 606adY 0 00i60¢iiBeiidaé adii 6i FreeBSD;
AﬁBéﬁ 0f Ad--aénBaéi

66iiél'é6i]i (’) 6Ea0pi 610 oéloognﬁzﬂnéae.

2. 00i60¢iiBEAé 01 FreeBSD #éd--aBRéde ATY idacdd aé4 of Hifigdil 1i6 60IEiad60D;

Adii 61 FreeBSD 4.X &4é 180U, 60i60¢iiBeaddé 6i APM 64 606ae4eRéi Y14 ig=4ibidod. DARE66i0aRE0 deciiivifiBad
10ifidBO4 14 ARiABOA 661 apm(4).

Adii 6i FreeBSD 5.X é4é 180U, 60i60¢iiBaaoaé ¢ aafﬁ@uég‘a ACPI ¢ i0id 50U 46 64 100 6100 Gya--fi
0iiaeooY . 10iado4 id AiRO DiREGGUOANID DeRIBiiRGD 661 acpi(4). Af Yid 6y0o¢id 50

2

i
i eYeaoa. Oéf) 601660iyia 14 4ieéiU6A04 €4é 04 dyi 646 14 4066 Y1404

z

161 é4é ACPI, 10ifiallda 1a +n¢6é110iéP6ada ioié
4001 010 eagy0oaé eaeyoa

hint.acpi.0.disabled="1"

60i 4fi+—aBi /boot /device.hints.

i N

. Aé46B 61 Micron 6y6d¢i4 116 efidiUaé e4oU o¢i 48eBicoc;
fié61Y1a0 i¢onée Yo Micron (N)éiaféf}’/f 61 PCI BIOS ia i¢ 650i0ié¢iY{i 0fitidi, dfii€deépiddd Oiidébiaod 6o¢i aeéRico

016 FreeBSD, 842pod ié PCI 6568a0Y0 i noeiBaiidaé 6060 4645eyi6aéd 0id 4140 Yiidaé.

ol

oAQ

Aéa 14 04iaeUigaoa oi Ofiidécid, 40a1anaidiéP6da o¢i 4déeiab “Plug and Play Operating System” 4ii 6i BIOS.

5. C 4668 Y04 a8eRicoco éndiliaé 6og igonéebP ASUS K7V. Puo idifip 14 61 déifiehou 460ii;

006€0 1deiB6aéo 6ido BIOS, 40aianaidiéP6da d¢i adéeiab “boot virus protection”.

6. Aé4oB ¢ PCI &Uiio4 46e0y10 16 6¢d 3Com® 441 62é016faaR 14 61 Micron 501&1aé60P 1id;

[é61Y120 i¢oiiée Yo 6¢d Micron Y -+idi i¢-660idiégiYii PCI BIOS 6i idiBi #af fioeifaeaé 660 666a6Yd PCI 6660
46408y16460 016 4146 Y1ii64é. Adoil 4¢iéidnaan dniaghiaod eaoU ocf aéeBicoc 6id FreeBSD.

Aé4 14 04iaeUipada oi Ofiiaécid, 40a1anaidiéP6da oci 4déeiab “Plug and Play Operating System” 4dii 6i BIOS.
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EaoUédér 4 Ooiddoiiocod Oéééiy

7. C PCMCIA &Uiiod 1id 44f 6466i6naak. AeYadu o1 4ibo iPidia: “cbb0: unsupported card type detected.” Oé idifip i4
eUiu;

é8b 6&idiBec OLDCARD. OiiididiéP6o4 o afi-+—abi fiyeiéoc
6i0 OGNPI4 640, €46 4046NY 604 060 48iiEI6RA0 aRATIYO:

(e

[oinaBoa ia 41eéiU6aoda id +—n¢6éiidiéP6ada 6¢i an-
)

device cbb
device pccard
device cardbus

136U dfiiée Y 604

device pcic
device card 1

ALz ZAZZA AZZ LA s 2

1564360608604 14{U é4é 42840460P60a 61 1Yi 0onPi4 1000 danéanUsadaé 6o¢i Nyeiéoe Doiibia 6id FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/kernelconfig.html).
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1. Aé4oB 61 FreeBSD anBoéaé eUeio diotiogda iiPico;

1€l

-

32 bit Yédiog 610 FreeBSD, ¢ iiPi¢ 6

A

4éiiid 46140P ¢ +fiPg

P i{bi¢

0éééll 010 O

5001 1iPico RAM.

Oci

Oi1
O

A

ao0.
(01éaB04é 0onPido 6y0id PAE, 6i FreeBSD

¢O€11

BN

(fif

Ni01

FAQ 3é4 dané66udanao dég

z . 2ZA

¢O¢ 001

bit

0c¢i 64 bit Yédiég 610 FreeBSD, P idaf

2 2N

fi

-

o)

401 400P 010

i¢

p
B edep

Nz

afi¢ 1f

o

iayaé danéooiid

¢ 1ibi¢

FreeBSD aié

0 i€ieec

N

ea aéifietiea
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06150 dB6EiId SCSI
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ic.

~
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ob 4daia
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61 i€ 0ané66

00101 i€

Z A

[NEN

O¢ —a8aciYiui oniYui
606846P0 (modepage), #Biii040 d¢i d4fiadUdu Ai6iEP (110 root):

-
2 A

NaidiéPoada d¢i adaiadioieY og
Yo 6ui AWRE é4é ARRE 4ii 0 64 1:

4 1a afana

é
# camcontrol modepage sd0 -m 1 -e -P 3

(Auto Write Reallocation Enbld): 1

(Auto Read Reallocation Enbld):

AWRE

1

ARRE

-1

-
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b6ada 61
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N¢cGE11di
UTP P &i 61 éagpaéi
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A¢6éiidiciyi 61 Baéi

N

N

UserConfig. I¢

aoéeyY

~
N~z

ai
0 €1aio;

¢ 60¢ eyna
(e

“Ona
oai

2

i

Ufidao did
.
a

-z

oUsdéi 5 Aivéiaopaése PiiaeciUound

o
£
c

4001, iéao ié

sl
a

A

E

-

Ldyié

d0/de0/...

@c 601
U

b, 4
fiiaéa
0

3Uf=-46 Gyiias
4

6éé§) dangerously dedicated (adééniascia
Bo 1

010 11110
P o
ufl

b 48aaéobo SCSI 616 HP Netserver, --fig6éiidiéal

ip
aée

1

figog e

4 interrupts (0.

U 60¢i edeyoatic d

b

0a:

N

0, 46
00¢ 1conée
¢ EISA ia aniéeiii 11. 1a 6ii o6niidi
0id
timeout.

164 O¢i 8404

Anéi-

"

4éoP SCSI 66ii HP Netserver;
“visual” interface, 468U o¢i analib aidiepi. Adepod aiUp

4 1i6 3Com 3C509

FreeBSD 66¢ 6¢iané

o

¢
0

aéa
60101
aee
il

-
A

48461Y1i00 6iiah
é o1
é

A
<
A
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Y =464 i¢iyiddd 66 6ydio edl

aP EISA_SLOTS

PCI, e

EE1

z

)
baéi) eaé 4404 ai 66a1a0P61o1 64 ig

a0éeiab -
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ia 6if HP Netserver. AaB
%

—fiifi.
04é 0néi aou aoob. U
04 0
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S
6061
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2

0anéooiidani
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niagc
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anéi

BaRié

~

4. AEYO

Aé46B 6041Ud¢06a 14 eaéoionaak ¢ eU

P

(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/kernelconfig.html).

3. Aéadé 61 FreeBSD #ai aié-+-fayaé oii

0i d

0y0did EISA
EISA aif3
oci

eisa 12
quit
danfo

i

«Q
O
<«Q

i digec
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oUsdéi 5 Aivéiaopaése PiiaeciUound

A

E
o

04 {4 diééi
B4d 6¢0 danUeegeco eyiiao (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/printing-

, 10ifal

O

N

10 46600u6P

2~

oci danUsecec eyiid aBiaé 4048066068V 4fidiio.

6

ntiaeg

i o

1 11

6. 1 42660000P0 116

A1 o

0 s~ 2

aénéaflio

o

intro-setup.htmI#PRINTING-PARALLEL-PORT-MODE) iiduo d4fiéailUoa04aé 60i eaoUg4éi 6io Aa

O~ zus

4 #464Maa6R4 dni6daeaR 14 OnicdasUoaé danéi=-b ifPigd 4é4 o¢i

18 660814 signal 11;

0

ia 61 anaoiUoda 0iey dni6aéoéeu.

(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/printing-intro-setup.html).
4 66U&14064 6ydio Signal 11 #g

7. Aé4oB 64 ofiianUiiaod 1io 04ié6046é4eU 6aniaoRei

B&iidaé 6a eUdiEiT 40t 6id0 dafiaéudu €iiaido:
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610 616 FreeBSD
o1 &uial 460
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b
aéa Oi éua

~zz

164402404 6f FAQ (

a

Scld anloeaoaé 6a oibia 0id addéeiy
016

niiag
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’e

2. A1 610
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b

0 af

, Yia

dniaiUiiao

€10

2
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0é6¢ &

<«Q

niagc

0

404 0if d¢adBi epaced

0

34 610 build -- 4ieéiU604a 14 aiafap
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0o 01 g

ENEN

z

-

{U “make buildworld”,
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2
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<
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¢id 604 an
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-
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6¢ 40i66a+U
i51éP646a 8UdiéT debugger iid

aé4 0
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a6é
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, 404énY 664 64 eaé

oUsdéi 5 Aivéiaopaése PiiaeciUound

A

E

-

4di Yia SIMMS / DIMMS

fidéc

3.D

adi afio

ag¢ia 6a a0Boa

niiae

SIMM / DIMM, P 63

0 4éUo1

4044iePbo

i

~N 2

oeoéenobnui (jumpers), 60UM-aé ¢ 46{4610¢o4a

z9A0

Bouo dciéionaboada oniaebiaoa

N geem

éeaaiy

2

ié 0niaod

ocf 40éeiab

-

RAM P ¢Y6ada 661 BIOS

N

0¢o

0 aiaiiibPo (wait states)

B
“RAM Speed: Turbo”.

4B6eido P CDROM 661

a0 I/0, 6&&ciiiyo

U6

p

ocf ddiii=

it

niounci

6ada ofiouiié

§id 300W).

ico¢

6-+-yid 250W, HieéiU606a Yid é6

4 Usei diiioidioéei, eaoU onios

Onioidi

A~

ia

b

6€10éU 610 Linux®.

P
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€Y0 40l 400Y0 aBiaé andiiYiao 4o

a--i0.

-

0 4eY

-
N

eaoyY

10 SIG11 FAQ aB

01

Al &

afaéaoYnii 6ibia

b
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if

14 (bug) 661 FreeBSD

niiaéc

40

Yi

1ii640

:, 4B+
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o

..U .

ec, aee

2

ftidécia SIG11. (http://www.bitwizard.nl/sig11/)
04 80

040a. AioéanUpda 61 0ePfido 1Pidid e4é

Afiid¢o4 616 FAQ 6-+-30éeU 14 64 kernel panics, i¢

4 460U

U4 6i d
page fault in kernel mode, P

ée

Beada afasinU oniagbiaoio.

a6

6

d10 a8Y

NN

Ugd6¢ 661 FAQ
€100

Yic ai
Bodid Fatal trap 12

Y

B4ad 486iid adii 61 ibisid eU
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N e
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EaoUsaér 5 Aivéiaopoéoe Piiiaecilioni
Af Y8404 14 +fig6éiidicP6ada 660 6aéiéaeYo eyiiad, &4 OnYoa
146401i0P: O6i afi+—aBi /usr/src/sys/i386/isa/sio.c anaBoda
BOANERICOGEI 0x2e8 84é 4046NY 604 4001 6T 466ATEI¢OSEI &4
iilid 016 afB6eaoaé 140U)). AgigioeP6oa opiia d¢ 66i¢eé6iYic

[N
—
[s=N

&
é4iéeaoRa aciéionasao 1Yio 0ofbia
Agiiid €4é 1a6U o¢i avaniiab 460pi oui aéifiepdani, Bouo éiééée}’fgsﬁéé i16é 61 6y60¢ia X Window dai aé6i6naak
6u66U. Af 661a4Bi4é 400ii, Aaa460eABOA 106 +TicéiidiéaBoa Yeiioe 3.3.3 b iaddeyoadc 6io XFree86™. Adii o¢i
t é4 eUidad Mach64 é4é 40B6¢o 4é4a0Beadaé

o
>
o
=
[@N

O
[N
o
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T
o>
[N
[N
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o
o
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[N
Qo
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[N
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Ce)
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Cel
oo

-

aé 4aé4a0a6o¢iYid

10. Aéa6B 6i FreeBSD 6y6ocid iio +ic6éiidiéa iiifi 64MB RAM, ip i 60i&iaé6oPo iic Y-
128MB;

NONZRS AN

Ai4é6B4d 6id 6fiiidio ia oif idiBi 6i FreeBSD #é4aUzaé 61 1Yaazid 6¢d ifbicd 4dii 6i BIOS, i0inab i4 4ié-
16 bits 1Ya42io 64 Kbytes (65536 Kbytes = 64MB) (P €aé €éaiioani... ifé61Yia BIOS #Biioi 6meaemé(’)iY11' 1Yaaeio
ibi e) 161) Ai Y <804 04fié66i6ana 40ii 64MB, 6i FreeBSD &4 diii6d4ePoaé 1a 04 aié+iayo6aé. C aiR-1466¢ u6otsi

sOA 22

Aé4 14 dan ééUigzsé’léé oi Oniiascia, &4 ONYOAé 4 +fic6éiidicP6ada d¢i adésiab 6id donPi4 0id 6aBiadaé danasUon.
0dUn-+4¢é 6niidio {4 ecoeiyi dePRaéd éégﬁi"d‘l'nﬁao 6-+-4068U 14 oc ifPic¢ 40ii 61 BIOS, 488U 66i bootblock 4ai
50UR--a6 4fié4oiid —piiid aéd 14 aBiaé 466i. EUGIEA 1Y, ii04] 46ificueah oi Oiiiaécid 6¢d YEsadacd =
bootblocks, &4 +—ig6éiidiéP6itia 660 4804041 Y a0 £aé6i6naRad 6id BIOS dé4 ia éfééébé‘l‘é‘ 3 6ébﬁz°1éb 6égﬁ‘1‘6’1‘ﬁﬁﬁ(‘)
6-+-20éeU 14 o¢ ifPic. Aéa dci piid, ONYOAé 14 OaRéiTié601yia 60¢T fiyeiéde 6¢d 410BGHTE~

options "MAXMEM=n"
Y4dio 0i n AB{4€ 61 1YAA:10 6¢d 1fPicd 63 kilobytes. Aéd ig=Uicid 14 128 MB, &4 OfiY 94¢ {4 +ig6éiidiéP6ada oi
131072.

-

11. Oi 6y66¢id ii6 Y +-aé danéo6iidaii 40ii 1 GB RAM, &4é dabiifu panics i i¢fy1464 “kmem_map too small”. Dio

aBiaé o1 oniiaecia;
ficGéiidiéal 61 1Yaaeio 6¢o aaéaoa
i

ObéigiaéeU, o1 FreeBSD -
J4n&1 Y 6iiioo 6io d6fPbi4, idhd 6i 1YAE60T afiéiil af—aRui 3id idinal 14 ARi4é 6400l —fi
0aiéooiidarig 40i 1GB iibig, 46010 1 i¢-+-aiébitio “4661iida0¢o fiyeiédcd iaaaepi” Bouo adéeYia Yb i€ 10iRA0 {4

)
aBiaé oisy dpceYo. BaoU oci aeeﬁlgog, i 06iibi4d 48--ufidh 46UsiNi60 dBideao e4é Usedo di 1Yo ié 10iBao

eaoasaiaUiiol oif 0aféoGloATT 1éaeY 6éii i 6id. Afdlidana, 84epd Oi 6y60¢id Eaé0ioNaak, i OGnPIAd 4af Y4

Usei +piii 364 4614168 Y0 48-+-ufiP6ado ifPicd, 846 #ciéitnaaloaé panic.

Aciéioniab6oa oi dééii 64d doMbi4, e4é Ofii6e Y664 O¢i 4068iAP VM_KMEM_SIZE_MAX 60i 4fi-+aBi ideiBoaui 6id, p6da
it

-

Y348id 68 400 MB (options VM_KMEM_SIZE_MAX=419430400). 04 400 MB 64Bi4
adanéiyi aéd ic-+-aibidda ia 1Yaaeio iiPi¢o 00 6 GB.
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12. Oi 6y6d¢id 1id 4af Y--aé 1GB RAM, é4é dU&é 1iiuo 61 FreeBSD 4¢iéionaal panic id 61 iP{6id kmem_map too

small!

-
29 2 A 22 IA N2 N~z 220 sans IN 7 e ZAA

Oi panic 4B8--1a¢ 166 6i 6y60¢id Y -3¢ 1aBiaé 40i aéeiiéeP iibi¢ 4é4 OfiiGUREIP 40iePeadde daiii Y iui 4680yid

Az 2z A~ A

(network buffers, 84é aéiéeiidaiia mbuf clusters). 10inaBoa i4 461P6404 61 1YA48id 6¢d 468i1éePd iiPigd 0id
0 i4¢aBa0 60¢i afiiogda Yanéa Aéeoyiod

£ Asessas

4640Bead4aé aéa mbuf clusters, 4€i€i6epiddd O

/\/
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(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/configtuning-kernel-
limits.html#NMBCLUSTERS) 6i6
Ad-+-aéiiéaBio.

13. Aé46B daBiiu 61 iPici4 8URI60 /kernel: proc: table is full;
I 8671Pi40 6i6 FreeBSD 43é6i1Y04é eUea —iiiféeP 60éaiP o¢i ydafiie Afiio 664e48né1Y1io anéeily 4é
i0 4 a 46 20B6co e4é Used

1Y 64 606if d6MPi4, 1iduo ¢ diiéuiiéiP iibi¢ 6id d4é€0yi6 (network buffers) (4aB0a O¢i Ofiicdiyiaic afp
T I
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=
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=t
=
N
(@2
=
=]
>
a
n
=
o)
n
[
(o]

L)
=t
o
c:
i)

616Naalk 6a d@ceil GifioBi, Bouo Y--aé fiicid ia 461P6ada d¢i 40éeiab MAXUSERS. 14 6if 6iitidi 4601,

i afiéeiii 46aAA46EpT, &4 4diceiyi eaé Used iifiéd 616 6660P140T0.

Aéd 14 i5eiB6A0a d¢i OEIP 6id MAXUSERS, 4aB0A O¢i &fiidcod Yfiéa Afi-+—aBui/Aéanaacépi
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/configtuning-kernel-limits. html#KERN-
MAXFILES) 6i6 Ad-+-aéiéikio. (Af é4é ¢ &fiidcod 460D 410 Yiaoaé 6a 4fié+oU 4n-+—4B4, 64 Bié4 iifiéd 66-+yiol e4é

364 660 46aRAA6RA0.)
A1 61 ig+Ulgid 640 8aé0ionaak 6a +diceii 6ifoBi, aeeU 4664eaB 1aaUei anéeiii 4éanas
éeiii 6100 aseU=i1640 o¢i &P 6¢o 180446¢OPO kern . maxproc. Al Ol YO4é 14 i6eiB6A0

[N
[¢N
=
=
—’
[
=
=t
o
o
o
o
LOv
x
(¢}
k=3
S
——
LOov

116816404 oif 4 4 40P ¢
180448¢0P, 24 ORYA4E {4 O¢f 1iBGA0A 601 4fi=-4Bi /boot /1oader . conf. C fiyeiéde 441 84 66646 1Y =16 {4
$6611041A0 ecRivifiBAd 6=-a0¢2U 18 660 14064aE¢OYd 016 36

6a€R4a0 manual loader.conf(5) €4é sysctl.conf(5). Af i€a0 460Y0 1é 4éanaadhao aéodasiy
€4 0fi Y 0aé a0BG¢o 1a NoeiRGa0E B¢l 06IP O¢d 1044E¢OPO kern . maxprocperuid p6da {d aki
ii O¢i 1Y4 681P 6¢d kern.maxproc. (DAYd4é 14 4Biaé e40U Y4 iééhiioanc, 46408 6dUT+—aé 0UTd4 Yi4 diiafdiia

6060Pia6i0, 61 init(8), 016 diYaé ia aédacaBdaé 6o1Y+—aéa.).

Nzz o2 A s

Aé4 14 aBiaé itiféic 1é4 48e4ab aiiio sysctl, 6i0ieadP6oa d¢i a0UeecEg OEiP 661 an+—aRi /etc/sysctl.conf.
Dafié661i6anad deciiivinBad 4éd o fiyeiéoe 616 6660PIAdId 14 dcf PS¢ 6id sysctl(8), 10ifaBoa {4 ARaBOA 60¢i

4fiio¢od NogiB6aéo iY6u sysctl
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/configtuning-sysctl.html) 616 Ad-+3606iBi5.

T TN~ N .

14. Aé466 daBifu 6i 1Pidia eUeido cMaP busy tidal adaiaéééip ia (Y dobia;

C ¢iaéep 616 6060Pi14610 0i0 dfivdaeal 1d 4ié-+-1ay6aé 60-+if 04eéY 0 aéiiidaéo ouf an+abui /var/db/kvm_*.db
eU0iéao 6inY o adi60a-+Uiaé, €aé ¢ <-ibo¢ aftiiiéni aéauoaui 10inah 6a inésiYiao 0anéddpoaco ia idcaboaé 6a panic.

Al 640 661448 46011, 404i4eeé1P60a 64 840U6046¢ afiid +fiP6og (single user) é4é ailpoa:

15. Oéégiéﬁfﬁé 011Pi6id ahcO: brkadrint, Illegal Host Access at seqgaddr 0x0;

E40U 6¢ aéUnéaéa d¢o déaaéeacnao aéehicoco, aéoYeeada 661 iafiy noeifoaui 6id dofibia 4é 40aianaidiéPoda o¢
60068a0P uha0, ¢ i0iB4 aBiaé 400P 16 Oniedcal O dntiascia.
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°

116 d4Bfifu 61 8UeId ahc0: illegal cable configuration. C édéuiBude iio ABiaé

SNZAN AO SN LA 22N AQ 2z A

a
464y¢€i0 SCSI. AidB {4 4d6Bxa60a 60if 4006111461 0ania6é6il, d¢époda 661 SCSI BIOS 6if 6u6dii
010 Y--a6a. Of dniianaiia iabacoco 6i0 AIC7XXX 4ai 10ifial 14 eééiﬁB(’)ﬁé 4f ABT4é #64eY 6éii Oi

in6anéel éoeepiada p6oa fa 661’669ﬁﬁz€§1é 40011461 6afiid6éaii 610
i

=

aéUd4lc 656840p

4146 Y fiio "4001i401 OAMIA0E6iH". :
1dPacdco ed noeifeaé aieaciYia oif 65 140€6iii, eU6¢ 816 13ifiah ia aciéionaboaé diiiaécia 6o¢i
4éayeio SCSL

8yéestid did +ncoéiidiéaBoaé aéa oci aiB-+1adde 66 easniBio (Ui 84é 6id 460ii140i0 6afiia0éaiiy). Oi dfiiandiia
1aI)a(_;0(;0 50ie Y 64¢ 1166 50U +4aé 61001>nelg, aovlioil 1é fi6eiB6aéo i danéyY +iidaé 6o¢ 6aénéaeb EEPROM
11461 O U, +~UunBo 61 4lh6aféel eyéenid aiB+1a66¢o 6id e4euiBio, o1 dfiiafalid

17. Aé468 6i Sendmail #B8{4é 61 1Pi6id 608160 “mail loops back to myself”;
Adoii 0anéaiiUoc404é 601 sendmail FAQ iidud 64Bia64é daiiaeUou:

o A

* P4Biifu i¢iyiaod eUioo "Local configuration error" idud oi:

553 relay.domain.net config error: mail loops back to myself
554 <user@domain.net>... Local configuration error

yia04a 6i mail dfiido 6i domain (0.~. domain.net)
6n10 euUaiéi 665é ii¢+-Uicid (66¢i danBddude 460P, di
relay.domain.net) ;ﬁgoéi'iél'ép“ 40 éé daanach MX, aeeU oi ic=
016 8Uiaé o¢if aiaeaoayedioe 41 afaatuniBaead oif 440061 6id 1O

domain.net. Diii6eY 604 6i domaln.net 601 /etc/mail/local-host-names

o

(af +Tig6éiidiéaRoda 61 FEATURE(use_cw_file)) b Ofii6eY 604
"Cw domain.net" 60i /etc/mail/sendmail.cf.

Uicia

C 6fiY+i564 Yeéiioe 6i6 sendmail FAQ (ftp://rtfm.mit.edu/pub/usenet/news.answers/mail/sendmail-faq) 44
66i0¢iiaBoaé d8Yii id eUea Yéiio 6io sendmail. U66iidi, dciicéayaoaé 41U 646U 464606Piada 6660 EB6040
comp.mail.sendmail (news:comp.mail.sendmail), comp.mail.misc (news:comp.mail.misc), comp.mail.smail
(news:comp.mail.smail), comp.answers (news:comp.answers), €4 news.answers (Nnews:news.answers). 16inaBoA
40BG6¢d 14 8UA404 416BaRAGT 1Y 60 email, 60 Y&{ii640 Yid 1Pidid 60i <mail-server@rt fm.mit .edu> id O¢i i6ieh
send usenet/news.answers/mail/sendmail-faq 6061 &yiéi iYiiio 6i6 i¢iy140610.

\ N

18. Aé40B 44f 6610anéo Yiiioaé 6u6oU ié a6afiiaYo dePhioo ieiiigd 64 4011aend61Yid i¢-+-4aiPiddd;

>

AB{4é déeafiif 61 40114efo61Yii ic+Uicid 14 ficeiBzad oif 6ydi 616 04
cons25 id 404é6aB064é 40 O¢i Eiiduea 6id FreeBSD.

0O8UR—i61 4éUsiiié 6nidié 4é4 14 danacUigaoa 460 oi Ontiaégia:

« Obgi &ii6iied 6id FreeBSD, +fig6éiidiéP6oa eUdiéi atiiiéuop 6aniadéeiy VT100, iduo oi screen. Oi screen 640

4 Y-+-40a 0iéea0eYo 6o1aiafifao adu Yid itifi daniadééii, Eaé aBiaé YOoé €aé 48eépo +~nboéii

o
[
=
o
[¢N
o>
Cel
Qo8
lel}
=
O\
o
[
o
vQ
o
O\
=
o
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a64é 10 daniadéei 616 VT100, YO06é ¢ 1a064aéc6P TERM 66ii
100

=pii¢ (’) cons25 60¢ AU6¢ @i Yiuf 64iidoéepi 616 4diiae 66 Yiio 60i&iaésop. I 6iiiidio
aé4 14 aBiaé 46061, 1a6U04E 40ii Of 8aé0ioNAEEl 6y6DgIa 016 40i1aen061 Y10 6dieiaéooP. 066¢iciaéeU, &4 ananoda

400Y0 0660 OE¢nioinkao 664 a faenBaea 44+

aBfiéoco 6060PiIa6i0 610 é(’)ﬁééﬁ()()iY i

. O0i 6idéeii 640 FreeBSD i¢=+Uicid, +fig6éiidiéP6oa oif X server éaé eUi6a login 661 401i4eRd61 Y i

i
éA'l' 1000 61 xterm P 6f rxvt. Od¢i danBdoude 400P, ¢4 onYdaé 6oi
18043€c6P TERM 64 xterm P vt 100.

N2

~{aé 0i iPidid calcru: negative time...;

//\ A2 2 2 A ssas 228

Ad6ii 10ifiaR 14 661448 40t 46UsiRA0 460840 did 6-+-40B=i{64€ 14 interrupts, diidi 60i dEééii 1i6i e4é 601 E1A61E81.

191nAR 14 i04BEA04E 64 OfiTAEPIA04 (bugs) 48&U 1d1AAB 40RO 14 6n"eégeaf5 414606840 d¢d 6y6cd eUdISHT 656840
40 601¢eéBiY1io Oitidio Ofiiiéecogo 616 AiidePiaoio, aRidé ¢ 480Y. eﬁég 46aniiapi TCP/IP i4 1aU&i MTU iY6u 69‘
d4iiUsecéco eyiiao. 10iiak 40B6¢o 14 diifescedn 4dii eUdII50 A0604--0610Y0 afiacéspi, 84é 60¢i dafiRAOUGE 460P di

sz 2 ~ NN 2 2 N // . ~A N

y
diipoi diUai4 0i6 &4 Of YOS 14 46 Y1404 aBiaé ¢ fiyeiéde interrupt 6¢d 410B606ié+-cd eUT040.

22 LA s A

DafiaiYiaada 460iy 6i6 Oniacbiadio aBiaé i 40iioiiio 6afi4666ii0 46aRAAGEPT 14 o iPidia “SIGXCPU exceeded cpu
time limit”.

Af 6i dfiiiAscia 4a1 10ifaB 14 8624B 14 1é46ina0éeii Onidi, ¢ yéc aBAé 14 ifiRGA0A O¢i danaeUon 140448¢OP 6id sysctl:

# sysctl -w kern.timecounter.method=1

OciaBuoc: G adésiab —w 616 sysctl(8) eaunanoaé danu-ciYic éaé aaiianoaé 6éudcel adl 6i FreeBSD
4.4-RELEASE é4¢é 1a0U. 1diianoa ia a66Usaéa ia of danasaneada éaoU o¢ fiyeiédc 6Ui adéeiapi 1a 6¢i sysctl
00uod 6aBiacaé 6 aoUiu.

s 2 2A . 2 Ane srases 2202 N 2

¢ 14 O¢i 46664 6i0 (’Y"ﬁebi 0610, 1UEEIT daf ea oi

Oi 04nadUth e4 Y--aé 40Bafiade 6o¢i adiidioe, 466U 64 6+Y6

04naociiP6ada. A oi dfiiiascia 4081Y1aé, 1éa0¢iiP66a o¢i O6IP 6id ysctl 606i Yi4, 84é ioeiB66a d¢i A06&iab
NTIMECOUNTER 606if d5iPia 640, 64 iciYid 46 ofafiiiafo 081Y0. Af 566U6464 o¢i 661 p NTIMECOUNTER=20 &4é bi
diiliAécid daf Y +aé &5eah, 64 interrupts 60 i¢+Uicid 640 aBiaé disy OfiaeciaoéeU aé deaoUseced aé4 aénéap

fyeiéde 6¢o piido.

20. AéaoB ¢ PnP UMio64 110 dai 4ié--iayadaé 0eYii (P 4ié-+-iayadaé ud unknown) ia6U d¢i 4idaUeiE6¢ 6a FreeBSD
4.X;

Oi FreeBSD 4.X 4éicioeaB deYii anéaoU oéi 8é60U oi 6nu0061 PnP 84é 4006ii 4¢iéionaas inési Yiaod 6inYo o¢i

-
\ 2~ 2AQ \

danafYiiaaéa ia i eaéoionaiyi U0iéa0 666840
€46010Mai }'/’ ai 661 FreeBSD 3. x.

N 2 A 2o

641éeU modems) ié idiB4O UGOUGT

0 €aé ao

1¢ &iiaié aé4 o¢i 6610anéoINU 460P, Alcaiyioaé 601 4éiicitei e-mail, 61 idiBi 66Usecéd 60¢ 3604 freebsd-questions

(http://lists.FreeBSD.org/mailman/listinfo/freebsd-questions) 4dii 6if Peter Wemm, 010 ééU”gog 6a anpogoe

N 2

6-+-40668U i3 Y14 a6udanéeli modem oi idiBi 4af Poal 4ié-+1ayoéii 4dii 61 6y6d¢ia 140U 4dii 4iaaUeiédc 64 FreeBSD

4.X (64 6--ieéa 1Y64 64 [1 Y--idl Ofi60aeak aéa ia aBiaé déi é40aticoi O 4106eaRIATT O¢d oozebogogo).

OciaBuég: Oi daRéa- Uil 466Pd 6co 8aAUEA6CO Y-+ aé AiaialéaB 64 6 Yoc ia of afi-é60 SABIAN.
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%N

64 [61 modem] &4é 6 Uogoa 60 dafiéi-—P 46adeyioani ouf eofipi, é4é Yooé [60¢i Yedioe 3.x] ¢
ISA 6i “afibéd” 4e48.

Oi PNP bios 6i diii-fiyeié
dasaéiy 6ydio aiB-1ad6¢

o
606240D e4é Y0aéod ¢ PNP 656630P 14 064énéUia
. 666, 40a1aNAIdISY{04é dfi—éeU 6 dhiandiiaoéeiiiaiad U680, p6oa

' - {466¢ ORY 04é {4
(T1i6i4 O 4644€846B4 400D Aafié661ida
B

\
afufiBeaé 64 PnP ids oui 60i60¢RERiATT 666EAOpI.
fi¢ i6AUGEI¢ 66100 ~TiP6dAD.

ZA e Z .

o’

Aéd {4 €aéoionaboaé 14U ¢ 606€adp, 0nYdaé ia anacalh 61 PNP id 6¢o0 €aé {4 onicdacal 6o¢ EB664 ouf 4ié-+-ia
ISA 0i6 +fig6éiidiciyioas aéa o¢i aiaaipiéoe PnP 656840pi. Adoii 10ifiaB 14 ABTAS 14 O¢ <iPG¢ 6¢d pnpinfo(8
4iB-+1ad6¢ O6¢O 606EadPo, aéa danilUiaéaia adoPb aBiaé ¢ Y1idio 6¢o pnpinfo(8) 4é4 Yia aoudanééti modem:

# pnpinfo

Checking for Plug-n-Play devices...

Card assigned CSN #1

Vendor ID PMC2430 (0x3024a341), Serial Number Oxffffffff

PnP Version 1.0, Vendor Version 0

Device Description: Pace 56 Voice Internal Plug & Play Modem

Logical Device ID: PMC2430 0x3024a341 #0
Device supports I/0 Range Check
TAG Start DF

I/0 Range 0x3f8 .. 0x3f8, alignment 0x8, len 0x8
[16-bit addr]
IRQ: 4 - only one type (true/edge)

[0aniaeaBoiioaé ié 60ieiédas anaiiYo TAG]

TAG End DF
End Tag

Successfully got 31 resources, 1 logical fdevs
-— card select # 0x0001

CSN PMC2430 (0x3024a341), Serial Number Oxffffffff

Logical device #0

IO: 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8
IRQ 5 0

DMA 4 O

IO range check 0x00 activate 0x01

Ié dE¢hioinkao 0id 404édiyioaé, anBoéiioaé 6o¢ andiib “Vendor ID”, 66¢i an+P 6¢o aitidio. I 4a84aidaééiio anéeiiio
6060 danaieY 6aéo (6061 0afiUaaéaia 140 0x3024a341) abiaé 6i PnP id aip 6i 4éoafniéeicdééi did anboéasaé 4énéapo
Onéi 40ii 460u1 aBiaé Yia iifaaéeu ASCII 4iaaiunéooéei.

AfageagoéeU, ai o1 pnpinfo(8) daf 4dB-+-1aé o¢i @¢diyiaic U4, 10ifialoa 1d +—ficdéiidiéPoada o1 peiconf(8).
banagUou 6aBiadaé Yia 1Yio 6¢o afiidio 6¢co pciconf —v1 4éad Y{d éyéeuid P10 ai6uiaduiY{id 66¢ iconéep:

# pciconf -vl

39



chipl@pci0:31:5:

vendor = ’Intel Corporation’
device =

class = multimedia
subclass = audio

EaoUédér 5 Aivéiaopdéog DiiidéciUoni

class=0x040100 card=0x00931028 chip=0x24158086 rev=0x02 hdr=0x00

"82801AA 8xx Chipset AC’97 Audio Controller’

Aiip, 84 +fi¢66iidiéiy64ia d¢i OéiP 6id chip, “0x24158086”.

C déciiicifiB4 466P (Vendor ID b 66iP chip) &4 ORYd4€ 14 Ofii60

E4 01Y0aé ofipo4 {4 énaoboas

A0BGeo, ¢4 +—fiaéacoahoa oi

dfitaebi46id (PR) 816

AAO ~ 22

gU164 aé4 o¢ afi4iip

o

static struct isa_pnp_id sio_ids/[]

Y 04664 1a048éiceaBoa

640. 1é 4064-1{iP6&éd 64B1i{64é 110UO

0
dafiéécoeal 661 ééiiéel' 601 daaiéu 1Yn1(‘) 0¢0 anaiibo iaef

aeaB 66i afi+—aBi /usr/src/sys/isa/sio.c.

i ééééééﬁéb 6'1'6 sio.c, 364 o¢i 0&fiBAdUGE did eUdE dUAE 6ofaall.

04 Yia patch 01 1011 ¢4 €404eY 6404 14

oéi PR, Y06¢;). E46iidé{ 404141a46

04 O¢f e404-+phigde 6cd 666245P0
é&ii ASCII Vendor ID 6i

Zo NN A

01 4eoanéeicod

i0iBi &4 ORYaé {4 dané 3161 1Y 14 lieg O¢i dANEARAGP Device
Description (ai ~uiiUaé, 4é&épd 1Yid 6¢d) 40ii d¢i Yiidi 6¢co pnpinfo(8):

{0x0£804£3£f, NULL}, /* 0Z0800f - Zoom 2812 (56k Modem) */

{0x39804f3f, NULL}, /* 0208039 - Zoom 56k flex =%/

{0x3024a341, NULL}, /% PMC2430 — Pace 56 Voice Internal Modem =*/

{0x1000eb49, NULL}, /* ROK0010 - Rockwell ? x/

{0x5002734a, NULL}, /* RSS0250 — 5614Jx3(G) Internal Modem =%/

Diiiée Y664 6i daéaaianéeii Vendor ID dé4 ¢ 6668a5P 640 66i 6u6Hil 1Y1id, 40ieceay6da oi afi-—abi, Ai4kciéionabPooa
bif OGNPI4 640, €46 4041a88é1P60A. E4 OnYdaé 6pid ¢ 6668a0P 64d 14 AfidaR 10 666Ea0P sio AN 661YA4éla 84 ia

6i FreeBSD 3.X

z

21. Aé4oR 0aBifu 6i eUeid nlist failed 1104l aéoaep, aéa 04nU44éaid, 61 top P 61 systat;

~z Q9

Oi ofitiaécia abiaé
468U aéa eUdiéi i

N

o

PP

é ¢ adaniiab 0id donicdae Béé ia
iai 4af 10inas 14 61 a16i0RGa

iéiééciip6da 6(;
- A&l - ng(’)éhél”“
boot2 (4aB6a

déaaéedona araaueiéoco (4aBoa o

0i

662U oniaiUiiaoa
U 441 46048Y 6404 installworld, b 4{6B60fiv4), & 40i0Y &G04 i OB{4840 6oiatieul
50iif §i6 0660ayaé ¢ avaniiab. Af Ofiiieaé
/usr/src/UPDATING 3é4 0

61fi0p6404 oif dofPIA 640, 468U oif

A208EY 6404 BU= -

141€i 6011

00nbia,

o0s 0

(userland) daf aBiaé 6

PO s2A 2 2 ~NA

04é aéa 460P O¢i danBOduGe, 406pd
¢ GUGOP 4€ieioeha aidiepi).

sL 22N JTETN

6indpiada 40a0eaBao ad
0ii /boot/loader, 6a

s

oAQ

ALz A

TCP 6yidadg éaé
anRoou telnet(1), 6¢o

A

6¢ 010

40
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-

2N A //\//\0/\

Gégﬁ goYo 6610aféE4iA4TI Y Ui 6i6 Telnet 846 SSH 0id Yii+ifo4é id 6i FreeBSD, 63606i0naiy{

ALAZL N~ 22 NQeesens A

41Pi4dio 6a Yia an-—aBi £404anaobo aéa 1aééii

Oi dniiascia: Oi 0éi déeaiii aBT4é 1i6é ¢ e48060YTiche ivaBeadaé 60¢i dfiicdUAé4 0i6 8404aUeeaé oi &iaésiéeii Gog
14iéU 616 aloégnaogob 4 anaé oi iifiid 6io0 ic-+aiPiaoio - 6an69 4011 o¢i IP 4é4yediog 6id. 1é 04 ’é'uééiﬁ'l’é
al fii

=t
SV ¢

N

y Ugéni, {4 40ieceays

2 v s s 2 A

6101 61 iifiid 610 i¢—+

C afiadaba: Af o Oniidécia dfiieydoaé eUea oifill 0id 6614Ya60a 4dii 0if 50iciaé6oP 64d (6if daeUde) 64 idiéiaPdida
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46Y 1404, dieéiU604 ia anaBoa eUdiéi Usei i+ Uicid, aéa 0aiUdaéaid oi www . yahoo . com. Af iyda 4601 4i06ayaé,
aéal afiBoéaoaé oi dniiaécia 64o.

136U 401 164 1Y 4 4ae40U6046¢ 616 FreeBSD aBiéé aéﬁégb déedit {4 €aBoio] ié éégnl'él'nﬁéb aéa oif 6i1Y4 (domain)
o fiUouf Y

=4Bi /etc/resolv.conf. A6l 40B6¢O &4 OfidaeY 64é
460660 Yficoe 661 SSH, &4epo ¢ adésiab “UseDNS” Y +4é b diiiadéeadiYic o¢i 08P “yes” 60i afi-+aBi fioeiBoal

s2 2 /~A AO sz 2N

shd_config 60if e40U&idT /et c/ssh. Al aBiaé 400P ¢ 460R4 6id OfiiagPiadid, &4 dNYdaé aBda {4 6510&¢ip6ad
€0 404€061y1aiao de¢iiivifiBao 60i /etc/resolv.conf P14 ¢Y6a04 01 “UseDNS” 661 “no” 601 af-+ahi

shd_config ud diiduiiéib €yoe.
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23. biéa aBiaé ¢ Yiiié4 616 stray (0&Rnéd84ipidiis) IRQ;

O4 stray IRQs aniaé égiU" $4 ofitasgiUdUT 68éety 0id +figoéiidiéah IRQs, 4éaéeiivana 6--aoRxadaé id 6eééii did

840U o¢ 1Y 6¢ 016 8yesio aiaaipiéocd (acknowledge cycle) 6id interrupt, 664ia6U4¢ 14 i
aB0go¢ 464810Po.
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01 41660161 4é4 4061 diiianaiia i abag:ogo PPP (40606ii 60ia4Biaé 664 danéosiidana 6666biddd) aé aaadvacobsoa

Yi4 vicaii IDE b Ugéi 666éii 316 14 +—fig6éiidiéaB oi irq 15 1d2B ia oi é40Ueécei dfiuandiia iaPacoco 6id.

24. Aé4oB a8Yu 661Y +-aéd 6i iPiold file: table is full 60i dmesg;

7 9A0 OA

)
il o giéB {36 106 Y404 414i06P6aé Oif anéeiii oui 4648 Y 6éiui danéanaoYui an-aBui (file descriptors) 60i
0y60¢ia 640. banagagiyia 4aoda 61 kern.maxfiles (http://www.FreeBSD.org/doc/el_GR.ISO8859-
7/books/handbook/configtuning-kernel-limits.htmI#KERN-MAXFILES) 6iPia 66i 8a6Ug4éi Nyeiéoe IiBui Daibia
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(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/configtuning-kernel-limits.html) 6i6

Ad--aénéilio, aéd anigiaBa éaé adBedd¢ 616 OMniaebiadio.

25. Aé4oB oi higiié 661 Gifigdii 110 6diETAE6OP H4f &
[ 6ifigoiid 5oiEiaé6oPo 640 Y-+4¢é dyi P 0&fié66i
gUgio.
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oi FreeBSD Y- 4068Y1aé {4 +nic6éiidiéb6aé oi

-

O~ 2

A&038Y 604 6¢i dmesg(8), 846 48Yai0a 4é4 andiiYo 0id 0anéY +idi 6¢i 8Yi¢ Timecounter. C 63840604B4 40ii 6

0//\ AQ 2

136 o7 fiisié 0id 4068Y +-ecéd 4dii 6 FreeBSD 84é 6-

aaiif 6BaiIoN4 ed aBiaé oi Ts

Af4ii Yo 0id ¢4 48600ueal 4ak-

# dmesg | grep Timecounter
Timecounter "i8254" frequency 1193182 Hz
Timecounter "TSC" frequency 595573479 Hz

IoifiaBoa {a 61 a0é2adaépoada 400i, a6Ya-+-ii6do o¢i 6P 6id kern.timecounter.hardware sysctl(3).
# sysctl kern.timecounter.hardware
kern.timecounter.hardware: TSC
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061 04iiUa4éaid 140, 4B1aé 40RO 4648 Y 6éii o1 fiiéiié 18254 &4é 10ifidROA 14 O 4068 Y1404 aiU6i{640 6i iifila 616 6o

sysctl(3) kern.timecounter.hardware.

# sysctl -w kern.timecounter.hardware=i8254
kern.timecounter.hardware: TSC —-> 18254
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Ued aeeBicég, dfice Y604 o¢i danaeUsh afdiiP 60i /etc/sysctl.conf.

(2]

Aéd 14 0andialiaé ¢ 4ée4ab 460P 6a

kern.timecounter.hardware=i8254

26. Aé40B 1 6ificoiio 116 60ieiaé6oPo dal didaiuniBeié 6u6dU 660 eUMGAd 6ydio PC card;

Oi diiiaecia aBTaé giéiii 64 oificdU did déeéfiyi dané66iioana 40 Yia eaédionaéeU 6660Piao4. Tné "Y’é ic-BSD
46oionacelU 6660Piada 46Piioi 66d PC cards 64 i¢-0fiiaé Yaéic éé()U 60406¢. C a{61éP pccardd 6a 460P O¢i
0afiBddUse, Aié+1ayaé o¢i URMGA 10 " (null) "™ (null) " 4168 4é4 Oi dRAAIAO6EH OO iiTOYEi.

DiiYdaé id 401656i4Y 6aoa aidacpo 6¢i 6nividioRa 40i 6¢i eyna PC card poda 61 6eééi {a ﬁ(’iél’Yééﬁé (’)691 afi+-é&P 6id
840U06046¢. Adaianaidiéb6oa debiitio dif 6ificdii 60iEiaéodP 64o. (I¢i 6if AUgada 6a 8a0U6064a6¢ aidiifbo b yoiio, ea
onYodaé ia ééé ﬁlélegeaﬁ 4i64epo.) DAY {404 aé4 eBad éa0oU e4é 404iaeeéiP6oa. Ed 0fiY 0aé 6pna ¢ PC card id
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31. Oé aBiaé 6i lock order reversal;

I Robert Watson <rwatson@FreeBSD.org> 40Ui6¢64 14 646Piaéa 460P d¢i 4fipocoe 6d¢i EB604 freebsd-current
(http://lists.FreeBSD.org/mailman/listinfo/freebsd-current), 6a ié4 60ePd¢o¢ ia 666€i “lock order reversals - 6é
6¢i4B{iof; (http://docs.freebsd.org/cgi/getmsg.cgi?fetch=65165+0+/usr/local/www/db/text/2003/freebsd-

current/20031221.freebsd-current)”

04 840U O¢ éaéoionaha

488U 464611aB64aé 6660 adBociao

i5, 60¢ 648B:4 manual witness(4). 14641
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Té oiiiaciiidicP6aéd 460Y0 Oiii Yi-iidaé 40ii 6i Witness, Yid 4644116068 6y6dcid aéd 88aéipi

( .
15ifaB04 i4 164406204 0afé66i
6f Witness 4d4éceayaé o¢ 6aéil 6
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eeaéaniUoni, aBiaé 64f 14 eYa 6641 Ub6-+id, &4 640 4B+ 66144B deadlock 64 466ii 61 6¢iaRi". OdU+i6i Udicad
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—Adii 6if Robert Watson <rwat son@FreeBSD.org> 60¢ 88604 freebsd-current

(http://lists. FreeBSD.org/mailman/listinfo/freebsd-current), 6660 14 A&édiafiBic 2003

OciaBuoc: Adol 616 adieasiyia "eaieadiVYic aeUaiusg"
anBRosaé eUsiér sisy 8éi oiaant eUeio. OYaiea &l

el oi 66Us1a 6a6B&4d (page fault) P
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(http://sources.zabbadoz.net/freebsd/lor.html) déa é¢i €46U6640¢ dui aiuddpi 4i6ed6nidpi.
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OciaBuog: This section is still very sparse, though we are hoping, of course, that companies will add to it! :) The
FreeBSD group has no financial interest in any of the companies listed here but simply lists them as a public
service (and feels that commercial interest in FreeBSD can have very positive effects on FreeBSD’s long-term
viability). We encourage commercial software vendors to send their entries here for inclusion. See the Vendors
page (http://www.FreeBSD.org/commercial/index.html) for a longer list.

1. Where can I get an Office Suite for FreeBSD?

The open-source OpenOffice.org (http://www.openoffice.org) office suite works natively on FreeBSD. The Linux
version of StarOffice (http://www.sun.com/staroffice/), the value-added closed-source version of OpenOffice.org,
also works on FreeBSD.

FreeBSD also includes a variety of text editors, spreadsheets, and drawing programs in the Ports Collection.

2. Where can I get Motif® for FreeBSD?

The Open Group has released the source code to Motif 2.2.2. You can install the open-motif package, or compile it
from ports. Refer to the ports section of the Handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/ports.html) for more information on how to do
this.

OciaBuog: The Open Motif distribution only allows redistribution if it is running on an open source
(http://www.opensource.org/) operating system.

In addition, there are commercial distributions of the Motif software available. These, however, are not for free, but
their license allows them to be used in closed-source software. Contact Apps2go for the least expensive ELF Motif
2.1.20 distribution for FreeBSD (either 1386 or Alpha).

There are two distributions, the “development edition” and the “runtime edition” (for much less). These distributions
includes:

OSF/Motif manager, xmbind, panner, wsm.
« Development kit with uil, mrm, xm, xmcxx, include and Imake files.
- Static and dynamic ELF libraries.

+ Demonstration applets.

46



EaoUédér 6 AidifiééYo AddritiaYo

Be sure to specify that you want the FreeBSD version of Motif when ordering (do not forget to mention the
architecture you want too)! Versions for NetBSD and OpenBSD are also sold by Apps2go. This is currently a FTP
only download.

More info

Apps2go WWW page (http://www.apps2go.com/)

or

<sales@apps2go.com> Or <support@apps2go.com>

or
phone (817) 431 8775 or +1 817 431-8775
Contact Xi Graphics for an a.out Motif 2.0 distribution for FreeBSD.

This distribution includes:

« OSF/Motif manager, xmbind, panner, wsm.

« Development kit with uil, mrm, xm, xmcxx, include and Imake files.
« Static and dynamic libraries (for use with FreeBSD 2.2.8 and earlier).
« Demonstration applets.

+ Preformatted manual pages.

Be sure to specify that you want the FreeBSD version of Motif when ordering! Versions for BSDI and Linux are also
sold by Xi Graphics. This is currently a 4 diskette set... in the future this will change to a unified CD distribution like
their CDE.

3. Where can I get CDE for FreeBSD?
Xi Graphics used to sell CDE for FreeBSD, but no longer do.

KDE (http://www.kde.org/) is an open source X11 desktop which is similar to CDE in many respects. You might also
like the look and feel of xfce (http://www.xfce.org/). KDE and xfce are both in the ports system
(http://www.FreeBSD.org/ports/index.html).

4. Are there any commercial high-performance X servers?
Yes, Xi Graphics (http://www.xig.com/) sells Accelerated-X products for FreeBSD and other Intel based systems.

The Xi Graphics offering is a high performance X Server that offers easy configuration, support for multiple
concurrent video boards and is distributed in binary form only, in a unified diskette distribution for FreeBSD and
Linux. Xi Graphics also offers a high performance X Server tailored for laptop support.

There is a free “compatibility demo” of version 5.0 available.

Xi Graphics also sells Motif and CDE for FreeBSD (see above).
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More info

Xi Graphics WWW page (http://www.xig.com/)

or

<sales@xig.com> Or <support@xig.com>

or

phone (800) 946 7433 or +1 303 298-7478.

5. Are there any Database systems for FreeBSD?

Yes! See the Commercial Vendors
(http://www.FreeBSD.org/commercial/software_bycat.html#CATEGORY_DATABASE) section of FreeBSD’s Web
site.

Also see the Databases (http://www.FreeBSD.org/ports/databases.html) section of the Ports collection.

6. Can I run Oracle® on FreeBSD?
Yes. The following pages tell you exactly how to set up Linux-Oracle on FreeBSD:
+ http://www.unixcities.com/oracle/index.html (http://www.unixcities.com/oracle/index.html)

+ http://www.shadowcom.net/freebsd-oracle9i/ (http://www.shadowcom.net/freebsd-oracle9i/)
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1. So, where are all the user applications?

Please take a look at the ports page (http://www.FreeBSD.org/ports/index.html) for info on software packages ported
to FreeBSD. The list currently tops 20,000 and is growing daily, so come back to check often or subscribe to the
freebsd-announce mailing list for periodic updates on new entries.

Most ports should work on the 4.X, 5.X, and 6.X branches. Each time a FreeBSD release is made, a snapshot of the
ports tree at the time of release in also included in the ports/ directory.

We also support the concept of a “package”, essentially no more than a compressed binary distribution with a little
extra intelligence embedded in it for doing whatever custom installation work is required. A package can be installed
and uninstalled again easily without having to know the gory details of which files it includes.

Use the package installation menu in /stand/sysinstall (under the post-configuration menu item) or invoke the
pkg_add(1) command on the specific package files you are interested in installing. Package files can usually be
identified by their . tgz or . tbz suffix and CDROM distribution people will have a packages/A11 directory on
their CD which contains such files. They can also be downloaded over the net for various versions of FreeBSD at the
following locations:

for 4 X-RELEASE/4-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-4-stable/
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-4-stable/)
for 5.X-RELEASE/5-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-5-stable
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-5-stable/)
for 6. X-RELEASE/6-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-6-stable
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-6-stable/)
for 7-CURRENT

ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-7-current
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-7-current/)

or your nearest local mirror site.

Note that all ports may not be available as packages since new ones are constantly being added. It is always a good
idea to check back periodically to see which packages are available at the ftp.FreeBSD.org
(ftp://ftp.FreeBSD.org/pub/FreeBSD/) master site.
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2. How do I configure INN (Internet News) for my machine?

After installing the news/inn package or port, an excellent place to start is Dave Barr’s INN Page
(http://www.visi.com/~barr/INN.html) where you will find the INN FAQ.

3. Does FreeBSD support Java™?
Yes. Please see http://www.FreeBSD.org/java/ (http://www.FreeBSD.org/java/index.html).

4. Why can I not build this port on my 4.X-STABLE machine?

If you are running a FreeBSD version that lags significantly behind -CURRENT or -STABLE, you may need to
update your ports collection; see the Keeping Up
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/porters-handbook/keeping-up.html) section of the Porter’s
Handbook for further information on how to do this. If you are up to date, then someone might have committed a
change to the port which works for -CURRENT but which broke the port for -STABLE. Please submit a bug report
on this with the send-pr(1) command, since the ports collection is supposed to work for both the -CURRENT and
-STABLE branches.

5.1 just tried to build INDEX using make index, and it failed. Why?

First, always make sure that you have a completely up-to-date Ports Collection. Errors that affect building INDExX
from an up-to-date copy of the Ports Collection are high-visibility and are thus almost always fixed immediately.

However, if you are up-to-date, perhaps you are seeing another problem. make index has a known bug in dealing
with incomplete copies of the Ports Collection. It assumes that you have a local copy of every single port that every
other port that you have a local copy of depends on. To explain, if you have a copy of foo/bar on your disk, and
foo/bar depends on baz/quux, then you must also have a copy of baz/quux on your disk, and the ports
baz/quux depends on, and so on. Otherwise, make index has insufficient information to create its dependency tree.

This is particularly a problem for FreeBSD users who utilize cvsup(1) to track the Ports Collection but choose not to
install certain categories by specifying them in refuse. In theory, one should be able to refuse categories, but in
practice there are too many ports that depend on ports in other categories. Until someone comes up with a solution
for this problem, the general rule is is that if you want to build INDEX, you must have a complete copy of the Ports
Collection.

There are rare cases where INDEX will not build due to odd cases involving WITH_ » or WITHOUT_ + variables being
setin make . conf. If you suspect that this is the case, please try to make INDEX with those Makevars turned off

AA~

before reporting it to ¢€aéoniiéép 8664 6ui FreeBSD ports (http://lists.FreeBSD.org/mailman/listinfo/freebsd-ports).

6. Why is CVSup not integrated in the main FreeBSD tree?

The FreeBSD base system is designed as self-hosting - it should be possible to build the whole operating system
starting with a very limited set of tools. Thus, the actual build tools needed to compile the FreeBSD sources are
bundled with the sources themselves. This includes a C compiler (gcc(1)), make(1), awk(1), and similar tools.

Since CVSup is written in Modula-3, adding it to the FreeBSD base system would also require adding and
maintaining a Modula-3 compiler. This would lead to both an increase in the disk space consumed by the FreeBSD
sources and additional maintenance work. Thus, it is much easier for both the developers and users to keep CVSup as
a separate port, which can be easily installed as a package bundled on the FreeBSD installation CDs.
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7. I updated the sources, now how do I update my installed ports?

FreeBSD does not include a port upgrading tool, but it does have some tools to make the upgrade process somewhat
easier. You can also install additional tools to simplify port handling.

The pkg_version(1) command can generate a script that will update installed ports to the latest version in the ports
tree.

# pkg_version -c > /tmp/myscript

The output script must be edited by hand before you use it. Recent versions of pkg_version(1) force this by inserting
an exit(1) at the beginning of the script.

You should save the output of the script, as it will note packages that depend on the one that has been updated. These
may or may not need to be updated as well. The usual case where they need to be updated is that a shared library has
changed version numbers, so the ports that used that library need to be rebuilt to use the new version.

OciaBuog: Beginning with FreeBSD 5.0 (and higher revisions), pkg_version(1) no longer supports the -c option.

If you have the disk space, you can use the portupgrade tool to automate all of this. portupgrade includes
various tools to simplify package handling. It is available under port s—-mgmt /portupgrade. Since it is written in
Ruby, portupgrade is an unlikely candidate for integration with the main FreeBSD tree. That should not stop
anyone from using it, however.

If your system is up full time, the periodic(8) system can be used to generate a weekly list of ports that might need
updating by setting weekly_status_pkg_enable="YES" in /etc/periodic.conf.

8. Why is /bin/sh so minimal? Why does FreeBSD not use bash or another shell?
Because POSIX® says that there shall be such a shell.

The more complicated answer: many people need to write shell scripts which will be portable across many systems.
That is why POSIX specifies the shell and utility commands in great detail. Most scripts are written in Bourne shell,
and because several important programming interfaces (make(1), system(3), popen(3), and analogues in higher-level
scripting languages like Perl and Tcl) are specified to use the Bourne shell to interpret commands. Because the
Bourne shell is so often and widely used, it is important for it to be quick to start, be deterministic in its behavior, and
have a small memory footprint.

The existing implementation is our best effort at meeting as many of these requirements simultaneously as we can. In
order to keep /bin/sh small, we have not provided many of the convenience features that other shells have. That is
why the Ports Collection includes more featureful shells like bash, scsh, tcsh, and zsh. (You can compare for yourself
the memory utilization of all these shells by looking at the “VSZ” and “RSS” columns in a ps -u listing.)

9. Why do Netscape and Opera take so long to start?

The usual answer is that DNS on your system is misconfigured. Both Netscape and Opera perform DNS checks
when starting up. The browser will not appear on your desktop until the program either gets a response or determines
that the system has no network connection.
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10. T updated parts of the Ports Collection using CVSup, and now many ports fail to build with mysterious error
messages! What happened? Is the Ports Collection broken in some major way?

If you only update parts of the Ports Collection, using one of its CVSup subcollections and not the ports-all
CVSup collection, you should always update the ports-base subcollection too! The reasons are described in the
Handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/cvsup.html#CVSUP-COLLEC-PBASE-WARN).

11. How do I create audio CDs from my MIDI files?

To create audio CDs from MIDI files, first install audio/timidity++ from ports then install manually the GUS
patches set by Eric A. Welsh, available at http://www.stardate.bc.ca/eawpatches/html/default.htm. After timidity++
has been installed properly, midi files may be converted to wav files with the following command line:

% timidity -Ow -s 44100 -o /tmp/juke/0l.wav 01l.mid

The wav files can then be converted to other formats or burned onto audio CDs, as described in the FreeBSD
Handbook.
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1. T would like to customize my kernel. Is it difficult?

Not at all! Check out the kernel config section of the Handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/kernelconfig.html).

OciaBuog: We recommend that you make a dated snapshot of your new /kernel called /kernel.vyyMmvpD after
you get it working properly. Also back up your new /modules directory to /modules.yymMMpD. That way, if you
make a mistake the next time you play with your configuration you can boot the backup kernel instead of having
to fall back to xernel.GENERIC. This is particularly important if you are now booting from a controller that
GENERIC does not support.

2. My kernel compiles fail because _hw_f1loat is missing. How do I solve this problem?

You probably removed npx0 (see npx(4)) from your kernel configuration file because you do not have a math
co-processor. The npx0 device is MANDATORY . Somewhere inside your hardware lies a device that provides
hardware floating-point support, even if it is no longer a separate device as used in the good old 386 days. You must
include the npx0 device. Even if you manage to build a kernel without npx0 support, it will not boot anyway.

3. Why is my kernel so big (over 1I0MB)?

Chances are, you compiled your kernel in debug mode. Kernels built in debug mode contain many symbols that are
used for debugging, thus greatly increasing the size of the kernel. Note that there will be little or no performance
decrease from running a debug kernel, and it is useful to keep one around in case of a system panic.

However, if you are running low on disk space, or you simply do not want to run a debug kernel, make sure that both
of the following are true:

+ You do not have a line in your kernel configuration file that reads:
makeoptions DEBUG=-g
+ You are not running config(8) with the —g option.

Either of the above settings will cause your kernel to be built in debug mode. As long as you make sure you follow
the steps above, you can build your kernel normally, and you should notice a fairly large size decrease; most kernels
tend to be around 1.5MB to 2MB.

4. Why do I get interrupt conflicts with multi-port serial code?

When I compile a kernel with multi-port serial code, it tells me that only the first port is probed and the rest skipped
due to interrupt conflicts. How do I fix this?
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The problem here is that FreeBSD has code built-in to keep the kernel from getting trashed due to hardware or
software conflicts. The way to fix this is to leave out the IRQ settings on all but one port. Here is an example:

#

# Multiport high-speed serial line - 16550 UARTS

#

device sio2 at isa? port 0x2a0 tty irg 5 flags 0x501 vector siointr
device sio3 at isa? port 0x2a8 tty flags 0x501 vector siointr
device siod4 at isa? port 0x2b0 tty flags 0x501 vector siointr
device sio5 at isa? port 0x2b8 tty flags 0x501 vector siointr

5. Why does every kernel I try to build fail to compile, even GENERIC?
There are a number of possible causes for this problem. They are, in no particular order:

+ You are not using the new make buildkernel and make installkernel targets, and your source tree is
different from the one used to build the currently running system (e.g., you are compiling 4.3-RELEASE on a
4.0-RELEASE system). If you are attempting an upgrade, please read the /usr/src/UPDATING file, paying
particular attention to the “COMMON ITEMS” section at the end.

+ You are using the new make buildkernel and make installkernel targets, but you failed to assert the
completion of the make buildworld target. The make buildkernel target relies on files generated by the
make buildworld target to complete its job correctly.

+ Even if you are trying to build FreeBSD-STABLE, it is possible that you fetched the source tree at a time when it
was either being modified, or broken for other reasons; only releases are absolutely guaranteed to be buildable,
although FreeBSD-STABLE builds fine the majority of the time. If you have not already done so, try re-fetching
the source tree and see if the problem goes away. Try using a different server in case the one you are using is
having problems.

6. How can I verify which scheduler is in use on a running system?

If you are running FreeBSD version 5.2.1 or earlier, check for the existence of the kern . quantum sysctl. If you
have it, you should see something like this:

o

% sysctl kern.quantum
kern.sched.gquantum: 99960

If the kern . quantum sysctl exists, you are using the 4BSD scheduler. If not, you will get an error printed by
sysctl(8) (which you can safely ignore):

o

% sysctl kern.sched.quantum
sysctl: unknown oid ’kern.sched.quantum’

In FreeBSD version 5.3-RELEASE and later, the name of the scheduler currently being used is directly available as
the value of the kern. sched.name sysctl:

% sysctl kern.sched.name
kern.sched.name: 4BSD
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7. What is kern.quantum?

kern.quantum is the maximum number of ticks a process can run without being preempted. It is specific to the
4BSD scheduler, so you can use its presence or absence to determine which scheduler is in use. In FreeBSD 5.X or
later kern.quantum has been renamed to kern.sched.quantum.

8. What is kern.sched.quantum?

See A: 7.
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1. How can I add my new hard disk to my FreeBSD system?

See the Disk Formatting Tutorial at www.FreeBSD.org
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/formatting-media/index.html).

2. How do I move my system over to my huge new disk?

The best way is to reinstall the OS on the new disk, then move the user data over. This is highly recommended if you
have been tracking -STABLE for more than one release, or have updated a release instead of installing a new one.
You can install booteasy on both disks with bootOcfg(8), and dual boot them until you are happy with the new
configuration. Skip the next paragraph to find out how to move the data after doing this.

Should you decide not to do a fresh install, you need to partition and label the new disk with either
/stand/sysinstall, or fdisk(8) and disklabel(8). You should also install booteasy on both disks with bootOcfg(8),
so that you can dual boot to the old or new system after the copying is done. See the formatting-media article
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/formatting-media/index.html) for details on this process.

Now you have the new disk set up, and are ready to move the data. Unfortunately, you cannot just blindly copy the
data. Things like device files (in /dev), flags, and links tend to screw that up. You need to use tools that understand
these things, which means dump(8). Although it is suggested that you move the data in single user mode, it is not
required.

You should never use anything but dump(8) and restore(8) to move the root filesystem. The tar(1) command may
work - then again, it may not. You should also use dump(8) and restore(8) if you are moving a single partition to
another empty partition. The sequence of steps to use dump to move a partitions data to a new partition is:

1. newfs the new partition.

2.  mount it on a temporary mount point.
3. cd to that directory.
4

dump the old partition, piping output to the new one.

For example, if you are going to move root to /dev/adlsla, with /mnt as the temporary mount point, it is:

newfs /dev/adlsla

mount /dev/adlsla /mnt

cd /mnt

dump Oaf - / | restore xf -

HH H = H
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Rearranging your partitions with dump takes a bit more work. To merge a partition like /var into its parent, create
the new partition large enough for both, move the parent partition as described above, then move the child partition
into the empty directory that the first move created:

newfs /dev/adlsla

mount /dev/adlsla /mnt

cd /mnt

dump Oaf - / | restore xf -
cd var

HH H H o H H

dump Oaf - /var | restore xf -

To split a directory from its parent, say putting /var on its own partition when it was not before, create both
partitions, then mount the child partition on the appropriate directory in the temporary mount point, then move the
old single partition:

newfs /dev/adlsla

newfs /dev/adlsld

mount /dev/adlsla /mnt
mkdir /mnt/var

mount /dev/adlsld /mnt/var
cd /mnt

dump Oaf - / | restore xf -

HH H H FH FH H H

You might prefer cpio(1), pax(1), tar(1) to dump(8) for user data. At the time of this writing, these are known to lose
file flag information, so use them with caution.

3. Will a “dangerously dedicated” disk endanger my health?

The installation procedure allows you to chose two different methods in partitioning your hard disk(s). The default
way makes it compatible with other operating systems on the same machine, by using fdisk table entries (called
“slices” in FreeBSD), with a FreeBSD slice that employs partitions of its own. Optionally, one can chose to install a
boot-selector to switch between the possible operating systems on the disk(s). The alternative uses the entire disk for
FreeBSD, and makes no attempt to be compatible with other operating systems.

So why it is called “dangerous”? A disk in this mode does not contain what normal PC utilities would consider a
valid fdisk table. Depending on how well they have been designed, they might complain at you once they are getting
in contact with such a disk, or even worse, they might damage the BSD bootstrap without even asking or notifying
you. In addition, the “dangerously dedicated” disk’s layout is known to confuse many BIOSes, including those from
AWARD (e.g. as found in HP Netserver and Micronics systems as well as many others) and Symbios/NCR (for the
popular 53C8xx range of SCSI controllers). This is not a complete list, there are more. Symptoms of this confusion
include the read error message printed by the FreeBSD bootstrap when it cannot find itself, as well as system
lockups when booting.

Why have this mode at all then? It only saves a few kbytes of disk space, and it can cause real problems for a new
installation. “Dangerously dedicated” mode’s origins lie in a desire to avoid one of the most common problems
plaguing new FreeBSD installers - matching the BIOS “geometry” numbers for a disk to the disk itself.

“Geometry” is an outdated concept, but one still at the heart of the PC’s BIOS and its interaction with disks. When
the FreeBSD installer creates slices, it has to record the location of these slices on the disk in a fashion that
corresponds with the way the BIOS expects to find them. If it gets it wrong, you will not be able to boot.
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“Dangerously dedicated” mode tries to work around this by making the problem simpler. In some cases, it gets it
right. But it is meant to be used as a last-ditch alternative - there are better ways to solve the problem 99 times out of
100.

So, how do you avoid the need for “DD” mode when you are installing? Start by making a note of the geometry that
your BIOS claims to be using for your disks. You can arrange to have the kernel print this as it boots by specifying
-v at the boot : prompt, or using boot -v in the loader. Just before the installer starts, the kernel will print a list of
BIOS geometries. Do not panic - wait for the installer to start and then use scrollback to read the numbers. Typically
the BIOS disk units will be in the same order that FreeBSD lists your disks, first IDE, then SCSI.

When you are slicing up your disk, check that the disk geometry displayed in the FDISK screen is correct (ie. it
matches the BIOS numbers); if it is wrong, use the g key to fix it. You may have to do this if there is absolutely
nothing on the disk, or if the disk has been moved from another system. Note that this is only an issue with the disk
that you are going to boot from; FreeBSD will sort itself out just fine with any other disks you may have.

Once you have got the BIOS and FreeBSD agreeing about the geometry of the disk, your problems are almost
guaranteed to be over, and with no need for “DD” mode at all. If, however, you are still greeted with the dreaded
read error message when you try to boot, it is time to cross your fingers and go for it - there is nothing left to lose.

To return a “dangerously dedicated” disk for normal PC use, there are basically two options. The first is, you write
enough NULL bytes over the MBR to make any subsequent installation believe this to be a blank disk. You can do
this for example with

# dd if=/dev/zero of=/dev/rdal0 count=15

Alternatively, the undocumented DOS “feature”
C:\> fdisk /mbr

will to install a new master boot record as well, thus clobbering the BSD bootstrap.

4. Which partitions can safely use Soft Updates? I have heard that Soft Updates on / can cause problems.
Short answer: you can usually use Soft Updates safely on all partitions.

Long answer: There used to be some concern over using Soft Updates on the root partition. Soft Updates has two
characteristics that caused this. First, a Soft Updates partition has a small chance of losing data during a system
crash. (The partition will not be corrupted; the data will simply be lost.) Also, Soft Updates can cause temporary
space shortages.

When using Soft Updates, the kernel can take up to thirty seconds to actually write changes to the physical disk. If
you delete a large file, the file still resides on disk until the kernel actually performs the deletion. This can cause a
very simple race condition. Suppose you delete one large file and immediately create another large file. The first
large file is not yet actually removed from the physical disk, so the disk might not have enough room for the second
large file. You get an error that the partition does not have enough space, although you know perfectly well that you
just released a large chunk of space! When you try again mere seconds later, the file creation works as you expect.
This has left more than one user scratching his head and doubting his sanity, the FreeBSD filesystem, or both.

If a system should crash after the kernel accepts a chunk of data for writing to disk, but before that data is actually
written out, data could be lost or corrupted. This risk is extremely small, but generally manageable. Use of IDE write
caching greatly increases this risk; it is strongly recommended that you disable IDE write caching when using Soft
Updates.
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These issues affect all partitions using Soft Updates. So, what does this mean for the root partition?

Vital information on the root partition changes very rarely. Files such as /kernel and the contents of /etc only
change during system maintenance, or when users change their passwords. If the system crashed during the
thirty-second window after such a change is made, it is possible that data could be lost. This risk is negligible for
most applications, but you should be aware that it exists. If your system cannot tolerate this much risk, do not use
Soft Updates on the root filesystem!

/ is traditionally one of the smallest partitions. By default, FreeBSD puts the /tmp directory on /. If you have a busy
/tmp, you might see intermittent space problems. Symlinking /tmp to /var/tmp will solve this problem.

5. What is inappropriate about my ccd?

The symptom of this is:

# ccdconfig -C
ccdconfig: ioctl (CCDIOCSET): /dev/ccdOc: Inappropriate file type or format

This usually happens when you are trying to concatenate the ¢ partitions, which default to type unused. The ccd
driver requires the underlying partition type to be FS_BSDFFS. Edit the disklabel of the disks you are trying to
concatenate and change the types of partitions to 4 .2BSD.

6. Why can I not edit the disklabel on my ccd?

The symptom of this is:

# disklabel ccdO

(it prints something sensible here, so let us try to edit it)
# disklabel -e ccd0

(edit, save, quit)

disklabel: ioctl DIOCWDINFO: No disk label on disk;

use "disklabel -r" to install initial label

This is because the disklabel returned by ccd is actually a “fake” one that is not really on the disk. You can solve this
problem by writing it back explicitly, as in:

# disklabel ccd0 > /tmp/disklabel.tmp
# disklabel -Rr ccdO /tmp/disklabel.tmp
# disklabel -e ccdO

(this will work now)

7. Can I mount other foreign filesystems under FreeBSD?

FreeBSD supports a variety of other filesystems.

Digital UNIX

UFS CDROMs can be mounted directly on FreeBSD. Mounting disk partitions from Digital UNIX and other
systems that support UFS may be more complex, depending on the details of the disk partitioning for the
operating system in question.
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Linux

FreeBSD supports ext2fs partitions. See mount_ext2fs(8) for more information.

Windows NT®

FreeBSD includes a read-only NTFS driver. For more information, see mount_ntfs(8).

FAT

FreeBSD includes a read-write FAT driver. For more information, see mount_msdosfs(8).

ReiserFS
FreeBSD includes a read-only ReiserFS driver. For more information, see mount_reiserfs(8).

FreeBSD also supports network filesystems such as NFS (see mount_nfs(8)), NetWare (see mount_nwfs(8)), and
Microsoft-style SMB filesystems (see mount_smbfs(8)).

8. How do I mount a secondary DOS partition?

The secondary DOS partitions are found after ALL the primary partitions. For example, if you have an “E” partition
as the second DOS partition on the second SCSI drive, you need to create the special files for “slice 5” in /dev, then
mount /dev/dals5:

# cd /dev
# sh MAKEDEV dals5
# mount -t msdosfs /dev/dals5 /dos/e

OciaBuog: You can omit this step if you are running FreeBSD 5.0-RELEASE or newer with devfs(5) enabled.

9. Is there a cryptographic filesystem for FreeBSD?

Yes. FreeBSD 5.0 includes gbde(8), and FreeBSD 6.0 added geli(8). For earlier releases, see the security/cfs
port.

10. How can I use the Windows NT loader to boot FreeBSD?

The general idea is that you copy the first sector of your native root FreeBSD partition into a file in the
DOS/Windows NT partition. Assuming you name that file something like c: \bootsect .bsd (inspired by
c:\bootsect.dos), you can then edit the c: \boot . ini file to come up with something like this:

[boot loader]

timeout=30

default=multi (0)disk (0)rdisk (0)partition (1) \WINDOWS
[operating systems]

multi(0)disk (0)rdisk (0)partition (1) \WINDOWS="Windows NT"
C:\BOOTSECT.BSD="FreeBSD"

C:\="DOS"
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If FreeBSD is installed on the same disk as the Windows NT boot partition simply copy /boot /boot1 to
C:\BOOTSECT.BSD. However, if FreeBSD is installed on a different disk /boot /boot1 will not work,
/boot /boot0 is needed.

/boot/boot0 needs to be installed using sysinstall by selecting the FreeBSD boot manager on the screen which
asks if you wish to use a boot manager. This is because /boot /boot0 has the partition table area filled with NULL
characters but sysinstall copies the partition table before copying /boot /boot0 to the MBR.

biiaédioiBeoc: Do not simply copy /boot /boot 0 instead of /boot /boot 1; you Will overwrite your partition table
and render your computer un-bootable!

When the FreeBSD boot manager runs it records the last OS booted by setting the active flag on the partition table
entry for that OS and then writes the whole 512-bytes of itself back to the MBR so if you just copy /boot /boot0 to
C:\BOOTSECT.BSD then it writes an empty partition table, with the active flag set on one entry, to the MBR.

11. How do I boot FreeBSD and Linux from LILO?

If you have FreeBSD and Linux on the same disk, just follow LILO’s installation instructions for booting a
non-Linux operating system. Very briefly, these are:

Boot Linux, and add the following lines to /etc/lilo.conf:
other=/dev/hda2

table=/dev/hda
label=FreeBSD

(the above assumes that your FreeBSD slice is known to Linux as /dev/hdaZ2; tailor to suit your setup). Then, run
lilo as root and you should be done.

If FreeBSD resides on another disk, you need to add 1oader=/boot/chain.b to the LILO entry. For example:
other=/dev/dab4
table=/dev/dab

loader=/boot/chain.b
label=FreeBSD

In some cases you may need to specify the BIOS drive number to the FreeBSD boot loader to successfully boot off
the second disk. For example, if your FreeBSD SCSI disk is probed by BIOS as BIOS disk 1, at the FreeBSD boot
loader prompt you need to specify:

Boot: 1l:da(0,a)/kernel

You can configure boot(8) to automatically do this for you at boot time.

The Linux+FreeBSD mini-HOWTO (http://sunsite.unc.edu/LDP/HOWTO/mini/Linux+FreeBSD.html) is a good
reference for FreeBSD and Linux interoperability issues.
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12. How do I boot FreeBSD and Linux using GRUB
Booting FreeBSD using GRUB is very simple. Just add the following to your configuration file
/boot/grub/grub.conf.

title FreeBSD 6.1
root (hd0, a)
kernel /boot/loader

Where hd0, a points to your root partition on the first disk. If you need to specify which slice number should be
used, use something like this (hd0, 2, a). By default, if the slice number is omitted, GRUB searches the first slice
which has 7 a’ partition.

13. How do I boot FreeBSD and Linux using BootEasy?

Install LILO at the start of your Linux boot partition instead of in the Master Boot Record. You can then boot LILO
from BootEasy.

If you are running Windows 95 and Linux this is recommended anyway, to make it simpler to get Linux booting
again if you should need to reinstall Windows 95 (which is a Jealous Operating System, and will bear no other
Operating Systems in the Master Boot Record).

14. How do I change the boot prompt from 22 ? to something more meaningful?

You can not do that with the standard boot manager without rewriting it. There are a number of other boot managers
in the sysutils ports category that provide this functionality.

15. I have a new removable drive, how do I use it?

Whether it is a removable drive like a Zip or an EZ drive (or even a floppy, if you want to use it that way), or a new
hard disk, once it is installed and recognized by the system, and you have your cartridge/floppy/whatever slotted in,
things are pretty much the same for all devices.

(this section is based on Mark Mayo’s ZIP FAQ (http://www.vmunix.com/mark/FreeBSD/ZIP-FAQ.html))

If it is a ZIP drive or a floppy, you have already got a DOS filesystem on it, you can use a command like this:
# mount -t msdosfs /dev/fdOc /floppy

if it is a floppy, or this:

# mount -t msdosfs /dev/da2s4 /zip

for a ZIP disk with the factory configuration.
For other disks, see how they are laid out using fdisk(8) or sysinstall(8).
The rest of the examples will be for a ZIP drive on da2, the third SCSI disk.

Unless it is a floppy, or a removable you plan on sharing with other people, it is probably a better idea to stick a BSD
filesystem on it. You will get long filename support, at least a 2X improvement in performance, and a lot more
stability. First, you need to redo the DOS-level partitions/filesystems. You can either use fdisk(8) or
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/stand/sysinstall, or for a small drive that you do not want to bother with multiple operating system support
on, just blow away the whole FAT partition table (slices) and just use the BSD partitioning:

# dd if=/dev/zero of=/dev/rda2 count=2
# disklabel -Brw da2 auto

You can use disklabel or /stand/sysinstall to create multiple BSD partitions. You will certainly want to do this
if you are adding swap space on a fixed disk, but it is probably irrelevant on a removable drive like a ZIP.

Finally, create a new filesystem, this one is on our ZIP drive using the whole disk:
# newfs /dev/rda2c

and mount it:

# mount /dev/da2c /zip

and it is probably a good idea to add a line like this to /etc/fstab (see fstab(5)) so you can just type mount /zip
in the future:

/dev/da2c /zip ffs rw,noauto 0 0

16. Why do I get Incorrect super block when mounting a CDROM?

You have to tell mount(8) the type of the device that you want to mount. This is described in the Handbook section
on optical media (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds.html), specifically
the section Using Data CDs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds. htmI#MOUNTING-CD).

17. Why do I get Device not configured when mounting a CDROM?

This generally means that there is no CDROM in the CDROM drive, or the drive is not visible on the bus. Please see
the Using Data CDs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds. html#MOUNTING-CD) section of
the Handbook for a detailed discussion of this issue.

18. Why do all non-English characters in filenames show up as “?”” on my CDs when mounted in FreeBSD?

Your CDROM probably uses the “Joliet” extension for storing information about files and directories. This is
discussed in the Handbook chapter on creating and using CDROMs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds.html), specifically the section on
Using Data CDROMs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds.html#¥MOUNTING-CD).

19. I burned a CD under FreeBSD and now I can not read it under any other operating system. Why?

You most likely burned a raw file to your CD, rather than creating an ISO 9660 filesystem. Take a look at the
Handbook chapter on creating CDROMs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds.html), particularly the section on
burning raw data CDs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds.html#RAWDATA-CD).
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20. How can I create an image of a data CD?

This is discussed in the Handbook section on duplicating data CDs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds.html#IMAGING-CD). For more on
working with CDROMs, see the Creating CDs Section
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/creating-cds.html) in the Storage chapter in the
Handbook.

21. Why can I not mount an audio CD?

If you try to mount an audio CD, you will get an error like cd9660: /dev/acdOc: Invalid argument. This is
because mount only works on filesystems. Audio CDs do not have filesystems; they just have data. You need a
program that reads audio CDs, such as the audio/xmcd port.

22. How do I mount a multi-session CD?

By default, mount(8) will attempt to mount the last data track (session) of a CD. If you would like to load an earlier
session, you must use the —s command line argument. Please see mount_cd9660(8) for specific examples.

23. How do I let ordinary users mount floppies, CDROMs and other removable media?

Ordinary users can be permitted to mount devices. Here is how:

1. As root set the sysctl variable vfs.usermount to 1.
# sysctl -w vfs.usermount=1
2. As root assign the appropriate permissions to the block device associated with the removable media.
For example, to allow users to mount the first floppy drive, use:
# chmod 666 /dev/£dO0
To allow users in the group operator to mount the CDROM drive, use:

# chgrp operator /dev/acdOc
# chmod 640 /dev/acdOc

3. If you are running FreeBSD 5.X or later, you will need to alter /etc/devfs.conf to make these changes
permanent across reboots.

As root, add the necessary lines to /etc/dev£fs.conf. For example, to allow users to mount the first floppy
drive add:

# Allow all users to mount the floppy disk.
own /dev/£d0 root :operator
perm /dev/£d0 0666

To allow users in the group operator to mount the CD-ROM drive add:

# Allow members of the group operator to mount CD-ROMs.
own /dev/acd0 root:operator
perm /dev/acd0 0660

4. Finally, add the line vfs.usermount=1 to the file /etc/sysctl.conf so that it is reset at system boot time.

All users can now mount the floppy /dev/£d0 onto a directory that they own:

mkdir ~/my-mount-point

o
S
3
S

mount -t msdosfs /dev/£fd0 ~/my-mount-point
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Users in group operator can now mount the CDROM /dev/acdOc onto a directory that they own:

% mkdir ~/my-mount-point
% mount -t cd9660 /dev/acdOc ~/my-mount-point

Unmounting the device is simple:
% umount ~/my-mount-point

Enabling vfs.usermount, however, has negative security implications. A better way to access MS-DOS formatted
media is to use the emulators/mtools package in the ports collection.

OciaBuog: The device name used in the previous examples must be changed according to your configuration.

24. The du and df commands show different amounts of disk space available. What is going on?

You need to understand what du and df really do. du goes through the directory tree, measures how large each file
is, and presents the totals. df just asks the filesystem how much space it has left. They seem to be the same thing, but
a file without a directory entry will affect df but not du.

When a program is using a file, and you delete the file, the file is not really removed from the filesystem until the
program stops using it. The file is immediately deleted from the directory listing, however. You can see this easily
enough with a program such as more. Assume you have a file large enough that its presence affects the output of du
and df£. (Since disks can be so large today, this might be a very large file!) If you delete this file while using more on
it, more does not immediately choke and complain that it cannot view the file. The entry is simply removed from the
directory so no other program or user can access it. du shows that it is gone — it has walked the directory tree and
the file is not listed. df shows that it is still there, as the filesystem knows that more is still using that space. Once
you end the more session, du and df will agree.

Note that Soft Updates can delay the freeing of disk space; you might need to wait up to 30 seconds for the change to
be visible!

This situation is common on web servers. Many people set up a FreeBSD web server and forget to rotate the log files.
The access log fills up /var. The new administrator deletes the file, but the system still complains that the partition is
full. Stopping and restarting the web server program would free the file, allowing the system to release the disk
space. To prevent this from happening, set up newsyslog(8).

25. How can I add more swap space?

In the Configuration and Tuning
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/config-tuning.html) section of the Handbook, you
will find a section (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/adding-swap-space.html)
describing how to do this.

26. Why does FreeBSD see my disk as smaller than the manufacturer says it is?

Disk manufacturers calculate gigabytes as a billion bytes each, whereas FreeBSD calculates them as 1,073,741,824
bytes each. This explains why, for example, FreeBSD’s boot messages will report a disk that supposedly has 80GB
as holding 76319MB.
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Also note that FreeBSD will (by default) reserve 8% of the disk space.

27. How is it possible for a partition to be more than 100% full?

A portion of each UFS partition (8%, by default) is reserved for use by the operating system and the root user. df(1)
does not count that space when calculating the Capacity column, so it can exceed 100%. Also, you will notice that
the Blocks column is always greater than the sum of the Used and Avail columns, usually by a factor of 8%.

For more details, look up the —m option in tunefs(8).
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1. Where are the system start-up configuration files?

The primary configuration file is /etc/defaults/rc.conf (see rc.conf(5)) System startup scripts such as
/etc/rc and /etc/rc.d (see rc(8)) just include this file. Do not edit this file! Instead, if there is any entry in
/etc/defaults/rc.conf that you want to change, you should copy the line into /etc/rc.conf and change it
there.

For example, if you wish to start named, the included DNS server, all you need to do is:
# echo named enable="YES" >> /etc/rc.conf

To start up local services, place shell scripts in the /usr/local/etc/rc.d directory. These shell scripts should be
set executable, and end with a .sh.

2. How do I add a user easily?
Use the adduser(8) command, or the pw(8) command for more complicated situations.

To remove the user, use the rmuser(8) command or, if necessary, pw(8).

3. Why do I keep getting messages like root: not found after editing my crontab file?

This is normally caused by editing the system crontab (/etc/crontab) and then using crontab(1) to install it:

# crontab /etec/crontab

This is not the correct way to do things. The system crontab has a different format to the per-user crontabs which
crontab(1) updates (the crontab(5) manual page explains the differences in more detail).

If this is what you did, the extra crontab is simply a copy of /etc/crontab in the wrong format it. Delete it with the
command:

# crontab -r

Next time, when you edit /etc/crontab, you should not do anything to inform cron(8) of the changes, since it will
notice them automatically.

If you want something to be run once per day, week, or month, it is probably better to add shell scripts
/usr/local/etc/periodic, and let the periodic(8) command run from the system cron schedule it with the other
periodic system tasks.

The actual reason for the error is that the system crontab has an extra field, specifying which user to run the
command as. In the default system crontab provided with FreeBSD, this is root for all entries. When this crontab is
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used as the root user’s crontab (which is not the same as the system crontab), cron(8) assumes the string root is the
first word of the command to execute, but no such command exists.

4. Why do I get the error, you are not in the correct group to su root whenlItry to suto root?

This is a security feature. In order to su to root (or any other account with superuser privileges), you must be in the
wheel group. If this feature were not there, anybody with an account on a system who also found out root’s
password would be able to gain superuser level access to the system. With this feature, this is not strictly true; su(1)
will prevent them from even trying to enter the password if they are not in wheel.

To allow someone to su to root, simply put them in the wheel group.

5.1 made a mistake in rc. conf, or another startup file, and now I cannot edit it because the filesystem is read-only.
What should I do?

When you get the prompt to enter the shell pathname, simply press ENTER, and run mount / to re-mount the root
filesystem in read/write mode. You may also need to run mount -a -t ufs to mount the filesystem where your
favorite editor is defined. If your favorite editor is on a network filesystem, you will need to either configure the
network manually before you can mount network filesystems, or use an editor which resides on a local filesystem,
such as ed(1).

If you intend to use a full screen editor such as vi(1) or emacs(1), you may also need to run export TERM=cons25
so that these editors can load the correct data from the termcap(5) database.

Once you have performed these steps, you can edit /etc/rc.conf as you usually would to fix the syntax error. The
error message displayed immediately after the kernel boot messages should tell you the number of the line in the file
which is at fault.

6. Why am I having trouble setting up my printer?

Please have a look at the Handbook entry on printing. It should cover most of your problem. See the Handbook entry
on printing (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/printing.html).

Some printers require a host-based driver to do any kind of printing. These so-called “WinPrinters” are not natively
supported by FreeBSD. If your printer does not work in DOS or Windows NT 4.0, it is probably a WinPrinter. Your
only hope of getting one of these to work is to check if the print /pnm2ppa port supports it.

7. How can I correct the keyboard mappings for my system?

Please see the Handbook section on using localization
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/using-localization.html), specifically the section
on console setup

(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/using-localization. htmI#SETTING-CONSOLE).

8. Why do I get messages like: unknown: <PNP0303> can’t assign resources on boot?

The following is an excerpt from a post to the freebsd-current mailing list.
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The “can’t assign resources” messages indicate that the devices are legacy ISA devices for which a non-PnP-aware driver is
compiled into the kernel. These include devices such as keyboard controllers, the programmable interrupt controller chip,
and several other bits of standard infrastructure. The resources cannot be assigned because there is already a driver using
those addresses.

—Garrett Wollman <wollman@FreeBSD.org>, 24 April 2001

9. Why can I not get user quotas to work properly?

1. It is possible that your kernel is not configured to use quotas. If this is the case, you will need to add the
following line to your kernel configuration file and recompile:

options QUOTA

Please read the Handbook entry on quotas
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/quotas.html) for full details.

2. Do not turn on quotas on /.

3. Put the quota file on the filesystem that the quotas are to be enforced on, i.e.:

Filesystem Quota file
/usr /usr/admin/quotas
/home /home/admin/quotas

10. Does FreeBSD support System V IPC primitives?

Yes, FreeBSD supports System V-style IPC, including shared memory, messages and semaphores, in the GENERIC
kernel. In a custom kernel, enable this support by adding the following lines to your kernel config.

options SYSVSHM # enable shared memory
options SYSVSEM # enable for semaphores
options SYSVMSG # enable for messaging

Recompile and install your kernel.

11. What other mail-server software can I use instead of Sendmail?

Sendmail (http://www.sendmail.org/) is the default mail-server software for FreeBSD, but you can easily replace it
with one of the other MTA (for instance, an MTA installed from the ports).

There are various alternative MTAs in the ports tree already, with mail/exim, mail/postfix, mail/gmail, and
mail/zmailer being some of the most popular choices.

Diversity is nice, and the fact that you have many different mail-servers to chose from is considered a good thing;
therefore try to avoid asking questions like “Is Sendmail better than Qmail?” in the mailing lists. If you do feel like
asking, first check the mailing list archives. The advantages and disadvantages of each and every one of the available
MTAs have already been discussed a few times.
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12. T have forgotten the root password! What do I do?

Do not panic! Restart the system, type boot -s at the Boot: prompt to enter Single User mode. At the question
about the shell to use, hit ENTER. You will be dropped to a # prompt. Enter mount -u / to remount your root
filesystem read/write, then run mount -a to remount all the filesystems. Run passwd root to change the root
password then run exit(1) to continue booting.

13. How do I keep Control+Alt+Delete from rebooting the system?

If you are using syscons (the default console driver) build and install a new kernel with the line:

options SC_DISABLE_REBOOT

in the configuration file. If you use the PCVT console driver, use the following kernel configuration line instead.

This can also be done by setting the following sysctl which does not require a reboot or kernel recompile:
# sysctl hw.syscons.kbd_reboot=0

options PCVI_CTRL_ALT_DEL

14. How do I reformat DOS text files to UNIX ones?

Use this perl command:
% perl -i.bak -npe ’'s/\r\n/\n/g’ file ...

file is the file(s) to process. The modification is done in-place, with the original file stored with a .bak extension.
Alternatively you can use the tr(1) command:

% tr -d '\r’ < dos-text-file > unix-file

dos-text-fileis the file containing DOS text while unix-£ile will contain the converted output. This can be
quite a bit faster than using perl.

15. How do I kill processes by name?

Use killall(1).

16. Why is su bugging me about not being in root’s ACL?

The error comes from the Kerberos distributed authentication system. The problem is not fatal but annoying. You can
either run su with the -K option, or uninstall Kerberos as described in the next question.

17. How do I uninstall Kerberos?

To remove Kerberos from the system, reinstall the bin distribution for the release you are running. If you have the
CDROM, you can mount the cd (we will assume on /cdrom) and run

# ed /cdrom/bin
# ./install.sh

Alternately, you can remove all MAKE_KERBEROS options from /etc/make.conf and rebuild world.
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18. What happened to /dev/MAKEDEV?

FreeBSD 5.X and beyond use the devfs(8) device-on-demand system. Device drivers automatically create new
device nodes as they are needed, obsoleting /dev/MAKEDEV.

If you are running FreeBSD 4.X or earlier and /dev/MAKEDEV is missing, then you really do have a problem. Grab a
copy from the system source code, probably in /usr/src/etc/MAKEDEV.

19. How do I add pseudoterminals to the system?

If you have lots of telnet, ssh, X, or screen users, you will probably run out of pseudoterminals. Here is how to add
more:

1. Build and install a new kernel with the line
pseudo-device pty 256
in the configuration file.

2. Run the commands

# cd /dev
# sh MAKEDEV pty{1,2,3,4,5,6,7}

to make 256 device nodes for the new terminals.

3. Edit /etc/ttys and add lines for each of the 256 terminals. They should match the form of the existing entries,
i.e. they look like

ttygc none network
The order of the letter designations is tty [pgrsPQRS] [0-9a-v], using a regular expression.

4. Reboot the system with the new kernel and you are ready to go.

20. Why can I not create the snd0 device?

There is no snd device. The name is used as a shorthand for the various devices that make up the FreeBSD sound
driver, such as mixer, sequencer, and dsp.

To create these devices you should

# cd /dev
# sh MAKEDEV snd0

OciaBudg: You can omit this step if you are running FreeBSD 5.0-RELEASE or newer with devfs(5) enabled.
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21. How do I re-read /etc/rc.conf and re-start /etc/rc without a reboot?
Go into single user mode and then back to multi user mode.

On the console do:

# shutdown now
(Note: without —-r or -h)

# return
# exit

22. I tried to update my system to the latest -STABLE, but got -BETAXx, -RC or -PRERELEASE! What is going on?

Short answer: it is just a name. RC stands for “Release Candidate”. It signifies that a release is imminent. In
FreeBSD, -PRERELEASE is typically synonymous with the code freeze before a release. (For some releases, the
-BETA label was used in the same way as -PRERELEASE.)

Long answer: FreeBSD derives its releases from one of two places. Major, dot-zero, releases, such as 4.0-RELEASE
and 5.0-RELEASE, are branched from the head of the development stream, commonly referred to as -CURRENT.
Minor releases, such as 4.1-RELEASE or 5.2-RELEASE, have been snapshots of the active -STABLE branch.
Starting with 4.3-RELEASE, each release also now has its own branch which can be tracked by people requiring an
extremely conservative rate of development (typically only security advisories).

When a release is about to be made, the branch from which it will be derived from has to undergo a certain process.
Part of this process is a code freeze. When a code freeze is initiated, the name of the branch is changed to reflect that
it is about to become a release. For example, if the branch used to be called 4.5-STABLE, its name will be changed
to 4.6-PRERELEASE to signify the code freeze and signify that extra pre-release testing should be happening. Bug
fixes can still be committed to be part of the release. When the source code is in shape for the release the name will
be changed to 4.6-RC to signify that a release is about to be made from it. Once in the RC stage, only the most
critical bugs found can be fixed. Once the release (4.6-RELEASE in this example) and release branch have been
made, the branch will be renamed to 4.6-STABLE.

For more information on version numbers and the various CVS branches, refer to the Release Engineering
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/releng/article.html) article.

23. I tried to install a new kernel, and the chflags failed. How do I get around this?

Short answer: You are probably at security level greater than 0. Reboot directly to single user mode to install the
kernel.

Long answer: FreeBSD disallows changing system flags at security levels greater than 0. You can check your
security level with the command:

# sysctl kern.securelevel

You cannot lower the security level; you have to boot to single mode to install the kernel, or change the security level
in /etc/rc.conf then reboot. See the init(8) manual page for details on securelevel, and see
/etc/defaults/rc.conf and the rc.conf(5) manual page for more information on rc.conf.
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24. I cannot change the time on my system by more than one second! How do I get around this?

Short answer: You are probably at security level greater than 1. Reboot directly to single user mode to change the
date.

Long answer: FreeBSD disallows changing the time by more that one second at security levels greater than 1. You
can check your security level with the command:

# sysctl kern.securelevel

You cannot lower the security level; you have to boot to single mode to change the date, or change the security level
in /etc/rc.conf then reboot. See the init(8) manual page for details on securelevel, and see
/etc/defaults/rc.conf and the rc.conf(5) manual page for more information on rc.conf.

25. Why is rpc. statd using 256 megabytes of memory?

No, there is no memory leak, and it is not using 256 Mbytes of memory. For convenience, rpc.statd maps an
obscene amount of memory into its address space. There is nothing terribly wrong with this from a technical
standpoint; it just throws off things like top(1) and ps(1).

rpe.statd(8) maps its status file (resident on /var) into its address space; to save worrying about remapping it later
when it needs to grow, it maps it with a generous size. This is very evident from the source code, where one can see
that the length argument to mmap(2) is 0x10000000, or one sixteenth of the address space on an IA32, or exactly
256MB.

26. Why can I not unset the schg file flag?

You are running at an elevated (i.e., greater than 0) securelevel. Lower the securelevel and try again. For more
information, see the FAQ entry on securelevel and the init(8) manual page.

27. Why does SSH authentication through . shosts not work by default in recent versions of FreeBSD?

The reason why . shosts authentication does not work by default in more recent versions of FreeBSD is because
ssh(1) is not installed suid root by default. To “fix” this, you can do one of the following:

« As apermanent fix, set ENABLE_SUID_SSH to true in /etc/make.conf and rebuild ssh (or run make world).

+ As atemporary fix, change the mode on /usr/bin/ssh to 4555 by running chmod 4555 /usr/bin/ssh as
root. Then add ENABLE_SUID_SSH= true to /etc/make.conf so the change takes effect the next time make
world is run.

28. What is vnlru?

vnlru flushes and frees vnodes when the system hits the kern.maxvnodes limit. This kernel thread sits mostly
idle, and only activates if you have a huge amount of RAM and are accessing tens of thousands of tiny files.

29. What do the various memory states displayed by t op mean?

« Active: pages recently statistically used.

+ Inactive: pages recently statistically unused.
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+ Cache: (most often) pages that have percolated from inactive to a status where they maintain their data, but can
often be immediately reused (either with their old association, or reused with a new association.) There can be
certain immediate transitions from active to cache state if the page is known to be clean (unmodified), but that
transition is a matter of policy, depending upon the algorithm choice of the VM system maintainer.

« Free: pages without data content, and can be immediately used in certain circumstances where cache pages might
be ineligible. Free pages can be reused at interrupt or process state.

+ Wired: pages that are fixed into memory, usually for kernel purposes, but also sometimes for special use in
processes.

Pages are most often written to disk (sort of a VM sync) when they are in the inactive state, but active pages can also
be synced (but requires the availability of certain CPU features.) This depends upon the CPU tracking of the
modified bit being available, and in certain situations there can be an advantage for a block of VM pages to be
synced, whether they are active or inactive. In most common cases, it is best to think of the inactive queue to be a
queue of relatively unused pages that might or might not be in the process of being written to disk. Cached pages are
already synced, not mapped, but available for immediate process use with their old association or with a new
association. Free pages are available at interrupt level, but cached or free pages can be used at process state for reuse.
Cache pages are not adequately locked to be available at interrupt level.

There are some other flags (e.g., busy flag or busy count) that might modify some of the rules that I described.

30. How much free memory is available?

There are a couple of kinds of “free memory”. One kind is the amount of memory immediately available without
paging anything else out. That is approximately the size of cache queue + size of free queue (with a derating factor,
depending upon system tuning.) Another kind of “free memory” is the total amount of VM space. That can be
complex, but is dependent upon the amount of swap space and memory. Other kinds of “free memory” descriptions
are also possible, but it is relatively useless to define these, but rather it is important to make sure that the paging rate
is kept low, and to avoid running out of swap space.

31. What is /var/empty? I can not delete it!

/var/empty is a directory that the sshd(8) program uses when performing privilege separation. The /var/empty
directory is empty, owned by root and has the schg flag set.

Although it is not recommended to delete this directory, to do so you will need to unset the schg flag first. See the
chflags(1) manual page for more information (and bear in mind the answer to the question on unsetting the schg
flag).
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1. What is the X Window System?

The X Window System (commonly X11) is the most widely available windowing system capable of running on
UNIX or UNIX like systems, including FreeBSD. The X.Org Foundation (http://www.x.org) administers the X
protocol standards (http://en.wikipedia.org/wiki/X_Window_System_core_protocol), with the current reference
implementation, version 11 release 7.5, so you will often see references shortened to x11.

Many implementations are available for different architectures and operating systems. An implementation of the
server-side code is properly known as an X server.

2. Which X implementations are available for FreeBSD?

Historically, the default implementation of X on FreeBSD has been XFree86 which is maintained by The XFree86
Project, Inc. (http://www.xfree86.org) This software was installed by default on FreeBSD versions up until 4.10 and
5.2. Although Xorg itself maintained an implementation during that time period, it was basically only provided as a
reference platform, as it had suffered greatly from bitrot over the years.

However, early in 2004, some XFree86 developers left that project over issues including the pace of code changes,
future directions, and interpersonal conflicts, and are now contributing code directly to Xorg instead. At that time,
Xorg updated its source tree to the last XFree86 release before its subsequent licensing change (XFree86 version
4.3.99.903), incorporated many changes that had previously been maintained separately, and has released that
software as X11R6.7.0. A separate but related project, freedesktop.org (http://www.freedesktop.org) (or £d. o for
short), is working on rearchitecting the original XFree86 code to offload more work onto the graphics cards (with the
goal of increased performance) and make it more modular (with the goal of increased maintainability, and thus faster
releases as well as easier configuration). Xorg intends to incorporate the freedesktop.org changes in its future
releases.

As of July 2004, in FreeBSD-CURRENT, XFree86 has been replaced with Xorg as the default implementation. The
XFree86 ports (x11/XFree86-4 and subports) remain in the ports collection. But Xorg is the default X11
implementation for FreeBSD 5.3 and later.

For further information, read the X11 (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/x11.html)
section of the FreeBSD Handbook.

OciaBuoc: The above describes the default X implementation installed. It is still possible to install either
implementation by following the instructions in the entry for 20040723 in /usr/ports/UPDATING.
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DiiiaédioiBeag: It is not currently possible to mix-and-match pieces of each implementation; one must choose
one or the other.

3. Will my existing applications run with the Xorg suite?

The Xorg software is written to the same X11R6 specification that XFree86 is, so basic applications should work
unchanged. A few lesser-used protocols have been deprecated (XIE, PEX, and 1bxproxy), but in the first two cases,
the FreeBSD port of XFree86 did not support them either.

4. Why did the X projects split, anyway?

The answer to this question is outside the scope of this FAQ. Note that there are voluminous postings in various
mailing list archives on the Internet; please use your favorite search engine to investigate the history instead of asking
this question on the FreeBSD mailing lists. It may even be the case that only the participants will ever know for
certain.

5. Why did FreeBSD choose to go with the Xorg ports by default?

The Xorg developers claim that their goal is to release more often and incorporate new features more quickly. If they
are able to do so, this will be very attractive. Also, their software still uses the traditional X license, while XFree86 is
now using their modified one.

OciaBuog: This decision is still controversial. Only time will tell which implementation proves technically superior.
Each FreeBSD user should decide which they prefer.

6. I want to run X, how do I go about it?

If you would like to add X to an existing installation, you should use the x11/xorg meta-port, which will build and
install all the necessary components.

Then read and follow the documentation on the xorgconfig(1) tool, which assists you in configuring Xorg for your
particular graphics card/mouse/etc. You may also wish to examine the xorgcfg(1) tool, which provides a graphical
interface to the X configuration process.

For further information, read the X11 (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/x11.html)
section of the FreeBSD Handbook.

You may also wish to investigate the Xaccel server. See the section on Xi Graphics for more details.

7.1 tried to run X, but I get an KDENABIO failed (Operation not permitted) error when I type startx.
What do I do now?

Your system is probably running at a raised securelevel. It is not possible to start X at a raised securelevel because X
requires write access to /dev/io. For more information, see at the init(8) manual page.

So the question is what else you should do instead, and you basically have two choices: set your securelevel back
down to zero (usually from /etc/rc.conf), or run xdm(1) at boot time (before the securelevel is raised).
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See A: 14. for more information about running xdm(1) at boot time.

8. Why does my mouse not work with X?

If you are using syscons (the default console driver), you can configure FreeBSD to support a mouse pointer on each
virtual screen. In order to avoid conflicting with X, syscons supports a virtual device called /dev/sysmouse. All
mouse events received from the real mouse device are written to the sysmouse device via moused. If you wish to use
your mouse on one or more virtual consoles, and use X, see A: 4. and set up moused.

Then edit /etc/X11/xorg.conf and make sure you have the following lines:
Section "InputDevice"

Option "Protocol" "SysMouse"
Option "Device" "/dev/sysmouse"

Some people prefer to use /dev/mouse under X. To make this work, /dev/mouse should be linked to
/dev/sysmouse (see sysmouse(4)):

# cd /dev
# rm —-f mouse

# ln —-s sysmouse mouse

9. My mouse has a fancy wheel. Can I use it in X?
Yes.

You need to tell X that you have a 5 button mouse. To do this, simply add the lines Buttons 5 and ZAxisMapping
4 5 to the “InputDevice” section of /etc/X11/xorg.conf. For example, you might have the following
“InputDevice” section in /etc/X11/xorg.conf.

PaiUiaéaia 11-1. “InputDevice” Section for Wheeled Mouse in Xorg configuration file

Section "InputDevice"

Identifier "Mousel"

Driver "mouse"

Option "Protocol" "auto"

Option "Device" "/dev/sysmouse"

Option "Buttons" "5"

Option "ZAxisMapping" "4 5"
EndSection

PaiUiaéaia 11-2. “.emacs” example for naive page scrolling with Wheeled Mouse (optional)
;; wheel mouse

(global-set-key [mouse—-4] ’scroll-down)
(global-set-key [mouse-5] ’scroll-up)
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10. How do I use remote X displays?
For security reasons, the default setting is to not allow a machine to remotely open a window.

To enable this feature, simply start X with the optional -1isten_tcp argument:

[

% startx -listen_ tcp

11. Why do X Window menus and dialog boxes not work right?
Try turning off the Num Lock key.

If your Num Lock key is on by default at boot-time, you may add the following line in the Keyboard section of the
/etc/X11/xorg.conf file.

# Let the server do the NumLock processing. This should only be
# required when using pre—-R6 clients
ServerNumLock

12. What is a virtual console and how do I make more?

Virtual consoles, put simply, enable you to have several simultaneous sessions on the same machine without doing
anything complicated like setting up a network or running X.

When the system starts, it will display a login prompt on the monitor after displaying all the boot messages. You can
then type in your login name and password and start working (or playing!) on the first virtual console.

At some point, you will probably wish to start another session, perhaps to look at documentation for a program you
are running or to read your mail while waiting for an FTP transfer to finish. Just do Alt+F2 (hold down the Alt key
and press the F2 key), and you will find a login prompt waiting for you on the second “virtual console”! When you
want to go back to the original session, do Alt+F1.

The default FreeBSD installation has eight virtual consoles enabled. Alt+F1, Alt+F2, Alt+F3, and so on will switch
between these virtual consoles.

To enable more of them, edit /etc/ttys (see ttys(5)) and add entries for ttyv4 to ttyvc after the comment on
“Virtual terminals”:

# Edit the existing entry for ttyv3 in /etc/ttys and change
# "off" to "on".

ttyv3 "/usr/libexec/getty Pc" cons25 on secure
ttyvid "/usr/libexec/getty Pc" cons25 on secure
ttyv5h "/usr/libexec/getty Pc" cons25 on secure
ttyve "/usr/libexec/getty Pc" cons25 on secure
ttyv’7 "/usr/libexec/getty Pc" cons25 on secure
ttyv8 "/usr/libexec/getty Pc" cons25 on secure
ttyv9 "/usr/libexec/getty Pc" cons25 on secure
ttyva "/usr/libexec/getty Pc" cons25 on secure
ttyvb "/usr/libexec/getty Pc" cons25 on secure

Use as many or as few as you want. The more virtual terminals you have, the more resources that are used; this can
be important if you have SMB RAM or less. You may also want to change the secure to insecure.
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Ociaioéeéi: If you want to run an X server you must leave at least one virtual terminal unused (or turned off) for it
to use. That is to say that if you want to have a login prompt pop up for all twelve of your Alt-function keys, you
are out of luck - you can only do this for eleven of them if you also want to run an X server on the same machine.

The easiest way to disable a console is by turning it off. For example, if you had the full 12 terminal allocation
mentioned above and you wanted to run X, you would change settings for virtual terminal 12 from:

ttyvb "/usr/libexec/getty Pc" cons25 on secure
to:
ttyvb "/usr/libexec/getty Pc" cons25 off secure

If your keyboard has only ten function keys, you would end up with:

ttyv9 "/usr/libexec/getty Pc" cons25 off secure
ttyva "/usr/libexec/getty Pc" cons25 off secure
ttyvb "/usr/libexec/getty Pc" cons25 off secure

(You could also just delete these lines.)
Next, the easiest (and cleanest) way to activate the virtual consoles is to reboot. However, if you really do not want to
reboot, you can just shut down the X Window system and execute (as root):

# kill -HUP 1

It is imperative that you completely shut down X Window if it is running, before running this command. If you do
not, your system will probably appear to hang/lock up after executing the kill command.

13. How do I access the virtual consoles from X?
Use Ctrl+Alt+Fn to switch back to a virtual console. Ctrl+Alt+F1 would return you to the first virtual console.
Once you are back to a text console, you can then use Alt+Fn as normal to move between them.

To return to the X session, you must switch to the virtual console running X. If you invoked X from the command
line, (e.g., using startx) then the X session will attach to the next unused virtual console, not the text console from
which it was invoked. If you have eight active virtual terminals then X will be running on the ninth, and you would
use Alt+F9 to return.

14. How do I start XDM on boot?

There are two schools of thought on how to start xdm(1). One school starts xdm from /etc/ttys (see ttys(5)) using
the supplied example, while the other simply runs xdm from rc.local (see rc(8)) or from a X. sh script in
/usr/local/etc/rc.d. Both are equally valid, and one may work in situations where the other does not. In both
cases the result is the same: X will pop up a graphical login: prompt.

The ttys method has the advantage of documenting which vty X will start on and passing the responsibility of
restarting the X server on logout to init. The rc.local method makes it easy to kill xdm if there is a problem starting
the X server.
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If loaded from rc.local, xdm should be started without any arguments (i.e., as a daemon). xdm must start AFTER
getty runs, or else getty and xdm will conflict, locking out the console. The best way around this is to have the script
sleep 10 seconds or so then launch xdm.

If you are to start xdm from /etc/ttys, there still is a chance of conflict between xdm and getty(8). One way to
avoid this is to add the vt number in the /usr/local/lib/X11/xdm/Xservers file.

:0 local /usr/local/bin/X vt4

The above example will direct the X server to run in /dev/ttyv3. Note the number is offset by one. The X server
counts the vty from one, whereas the FreeBSD kernel numbers the vty from zero.

15. Why do I get Couldn’t open console when I run xconsole?

If you start X with startx, the permissions on /dev/console will not get changed, resulting in things like xterm
-C and xconsole not working.

This is because of the way console permissions are set by default. On a multi-user system, one does not necessarily
want just any user to be able to write on the system console. For users who are logging directly onto a machine with
a VTY, the fbtab(5) file exists to solve such problems.

In a nutshell, make sure an uncommented line of the form
/dev/ttyv0 0600 /dev/console

isin /etc/fbtab (see fbtab(5)) and it will ensure that whomever logs in on /dev/ttyv0 will own the console.

16. Before, I was able to run XFree86 as a regular user. Why does it now say that I must be root?

All X servers need to be run as root in order to get direct access to your video hardware. Older versions of XFree86
(<= 3.3.6) installed all bundled servers to be automatically run as root (setuid to root). This is obviously a security
hazard because X servers are large, complicated programs. Newer versions of XFree86 do not install the servers
setuid to root for just this reason.

Obviously, running an X server as the root user is not acceptable, nor a good idea security-wise. There are two ways
to be able to use X as a regular user. The first is to use xdm or another display manager (e.g., kdm); the second is to
use the Xwrapper.

xdm is a daemon that handles graphical logins. It is usually started at boot time, and is responsible for authenticating
users and starting their sessions; it is essentially the graphical counterpart of getty(8) and login(1). For more
information on xdm see the XFree86 documentation (http://www.xfree86.org/sos/resources.html), and the the FAQ
entry on it.

Xwrapper is the X server wrapper; it is a small utility to enable one to manually run an X server while maintaining
reasonable safety. It performs some sanity checks on the command line arguments given, and if they pass, runs the
appropriate X server. If you do not want to run a display manager for whatever reason, this is for you. If you have
installed the complete ports collection, you can find the port in /usr/ports/x11l/wrapper.

17. Why does my PS/2 mouse misbehave under X?

Your mouse and the mouse driver may have somewhat become out of synchronization.
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In rare cases the driver may erroneously report synchronization problem and you may see the kernel message:
psmintr: out of sync (xxxx != yyyy)

and notice that your mouse does not work properly.

If this happens, disable the synchronization check code by setting the driver flags for the PS/2 mouse driver to 0x100.
Enter UserConfig by giving the —c option at the boot prompt:

boot: -c
Then, in the UserConfig command line, type:

UserConfig> flags psm0 0x100
UserConfig> quit

18. Why does my PS/2 mouse from MouseSystems not work?

There have been some reports that certain model of PS/2 mouse from MouseSystems works only if it is put into the
“high resolution” mode. Otherwise, the mouse cursor may jump to the upper-left corner of the screen every so often.

Specify the flags 0x04 to the PS/2 mouse driver to put the mouse into the high resolution mode. Enter UserConfig by
giving the —c option at the boot prompt:

boot: -c
Then, in the UserConfig command line, type:

UserConfig> flags psm0 0x04
UserConfig> quit

See the previous section for another possible cause of mouse problems.

19. I want to install different X server.

FreeBSD versions prior 5.3 will use the default XFree86 4.X, while latter versions will default to Xorg. If you want
to run a different X11 implementation than the default one, add the following line to /etc/make.conf, (if you do
not have this file, create it):

X_WINDOW_SYSTEM= xXorg

This variable may be set to xorg, xfree86-4, or xfree86-3.

20. How do I reverse the mouse buttons?

Run the command xmodmap —-e "pointer = 3 2 1" from your .xinitrc Or .xsession

21. How do I install a splash screen and where do I find them?

FreeBSD have a feature to allow the display of “splash” screens during the boot messages. The splash screens
currently must be a 256 color bitmap (» . BMP) or ZSoft PCX (x . pCX) file. In addition, they must have a resolution of
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320x200 or less to work on standard VGA adapters. If you compile VESA support into your kernel, then you can use
larger bitmaps up to 1024x768. The actual VESA support can either be compiled directly into the kernel with the
VESA kernel config option or by loading the VESA kld module during bootup.

To use a splash screen, you need to modify the startup files that control the boot process for FreeBSD.

You need to create a /boot /loader. rc file that contains the following lines:

include /boot/loader.4th
start

and a /boot/loader.conf that contains the following:

splash_bmp_load="YES"
bitmap_load="YES"

This assumes you are using /boot/splash.bmp for your splash screen. If you would rather use a PCX file, copy it
to /boot/splash.pcx, create a /boot/loader. rc as instructed above, and create a /boot /loader.conf that
contains:

splash_pcx_load="YES"
bitmap_load="YES"
bitmap_name="/boot/splash.pcx"

Now all you need is a splash screen. For that you can surf on over to the gallery at http://www.baldwin.cx/splash/.

22. Can I use the Windows keys on my keyboard in X?
Yes. All you need to do is use xmodmap(1) to define what function you wish them to perform.

Assuming all “Windows” keyboards are standard then the keycodes for the 3 keys are

+ 115 - Windows key, between the left-hand Ctrl and Alt keys
« 116 - Windows key, to the right of the AltGr key
+ 117 - Menu key, to the left of the right-hand Ctrl key

To have the left Windows key print a comma, try this.
# xmodmap -e "keycode 115 = comma"

You will probably have to re-start your window manager to see the result.

To have the Windows key-mappings enabled automatically every time you start X either put the xmodmap commands
in your ~/ .xinitrc file or, preferably, create a file ~/ . xmodmaprc and include the xmodmap options, one per line,
then add the line

xmodmap $HOME/ .xmodmaprc

to your ~/.xinitrc

For example, you could map the 3 keys to be F13, F14, and F15, respectively. This would make it easy to map them
to useful functions within applications or your window manager, as demonstrated further down.

To do this put the following in ~/ . xmodmaprc.
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keycode 115 = F13
keycode 116 = F14
keycode 117 F15

If you use £vwm2, for example, you could map the keys so that F13 iconifies (or de-iconifies) the window the cursor

is in, F14 brings the window the cursor is in to the front or, if it is already at the front, pushes it to the back, and F15

pops up the main Workplace (application) menu even if the cursor is not on the desktop, which is useful if you do not
have any part of the desktop visible (and the logo on the key matches its functionality).

The following entries in ~/ . fvwmrc implement the aforementioned setup:

Key F13 FTIWS A Iconify
Key F14 FTIWS A RaiseLower
Key F15 A A Menu Workplace Nop

23. How can I get 3D hardware acceleration for OpenGL®?

The availability of 3D acceleration depends on the version of XFree86 or Xorg that you are using and the type of
video chip you have. If you have an NVIDIA chip, you can use the binary drivers provided for FreeBSD on the
Drivers (http://www.nvidia.com/content/drivers/drivers.asp) section of their website. For other cards with XFree86-4
or Xorg, including the Matrox G200/G400, ATI Rage 128/Radeon, and 3dfx Voodoo 3, 4, 5, and Banshee,
information on hardware acceleration is available on the XFree86-4 Direct Rendering on FreeBSD
(http://people.FreeBSD.org/~anholt/dri/) page.
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1. Where can I get information on “diskless booting™?

“Diskless booting”” means that the FreeBSD box is booted over a network, and reads the necessary files from a server
instead of its hard disk. For full details, please read the Handbook entry on diskless booting
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-diskless.html)

2. Can a FreeBSD box be used as a dedicated network router?

Yes. Please see the Handbook entry on advanced networking
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/advanced-networking.html), specifically the
section on routing and gateways
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-routing.html).

3. Can I connect my Windows box to the Internet via FreeBSD?

Typically, people who ask this question have two PCs at home, one with FreeBSD and one with some version of
Windows the idea is to use the FreeBSD box to connect to the Internet and then be able to access the Internet from
the Windows box through the FreeBSD box. This is really just a special case of the previous question and works
perfectly well.

If you are using dialup to connect to the Internet user-mode ppp(8) contains a —nat option. If you run ppp(8) with
the —nat option, set gateway_enable to YES in /etc/rc.conf, and configure your Windows machine correctly,
this should work fine. For more information, please see the ppp(8) manual page or the Handbook entry on user PPP
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/userppp.html).

If you are using kernel-mode PPP or have an Ethernet connection to the Internet, you need to use natd(8). Please look
at the natd (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-natd.html) section of the
Handbook for a tutorial.

4. Does FreeBSD support SLIP and PPP?

Yes. See the manual pages for slattach(8), sliplogin(8), ppp(8), and pppd(8). ppp(8) and pppd(8) provide support for
both incoming and outgoing connections, while sliplogin(8) deals exclusively with incoming connections, and
slattach(8) deals exclusively with outgoing connections.

For more information on how to use these, please see the Handbook chapter on PPP and SLIP
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/ppp-and-slip.html).

If you only have access to the Internet through a “shell account”, you may want to have a look at the net /slirp
package. It can provide you with (limited) access to services such as ftp and http direct from your local machine.
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5. Does FreeBSD support NAT or Masquerading?

Yes. If you want to use NAT over a user PPP connection, please see the Handbook entry on user PPP
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/userppp.html). If you want to use NAT over some
other sort of network connection, please look at the natd
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-natd.html) section of the Handbook.

6. How do I connect two FreeBSD systems over a parallel line using PLIP?

Please see the PLIP section (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-plip.html) of
the Handbook.

7. Why can I not create a /dev/ed0 device?

Because they are not necessary. In the Berkeley networking framework, network interfaces are only directly
accessible by kernel code. Please see the /etc/rc.network file and the manual pages for the various network
programs mentioned there for more information. If this leaves you totally confused, then you should pick up a book
describing network administration on another BSD-related operating system; with few significant exceptions,
administering networking on FreeBSD is basically the same as on SunOS™ 4.0 or Ultrix.

8. How can I set up Ethernet aliases?

If the alias is on the same subnet as an address already configured on the interface, then add netmask Oxffffffff
to your ifconfig(8) command-line, as in the following:

# ifconfig ed0 alias 192.0.2.2 netmask Oxffffffff

Otherwise, just specify the network address and netmask as usual:

# ifconfig ed0 alias 172.16.141.5 netmask Oxffff£f£f00

9. How do I get my 3C503 to use the other network port?

If you want to use the other ports, you will have to specify an additional parameter on the ifconfig(8) command line.
The default port is 1ink0. To use the AUI port instead of the BNC one, use 1ink2. These flags should be specified
using the ifconfig_* variables in /etc/rc.conf (see rc.conf(5)).

10. Why am I having trouble with NFS and FreeBSD?

Certain PC network cards are better than others (to put it mildly) and can sometimes cause problems with network
intensive applications like NFS.

See the Handbook entry on NFS
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-nfs.html) for more information on this
topic.

11. Why can I not NFS-mount from a Linux box?

Some versions of the Linux NFS code only accept mount requests from a privileged port; try

# mount -o -P linuxbox:/blah /mnt

85



AN

EaoUédér 12 Aééoynoe

12. Why can I not NFS-mount from a Sun box?

Sun™ workstations running SunOS 4.X only accept mount requests from a privileged port; try

# mount -o -P sunbox:/blah /mnt

13. Why does mountd keep telling me it can’ t change attributes and that I have abad exports list on
my FreeBSD NFS server?

The most frequent problem is not understanding the correct format of /etc/exports. Please review exports(5) and
the NFS (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-nfs.html) entry in the
Handbook, especially the section on configuring NFS
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/network-nfs.html#CONFIGURING-NFS).

14. Why am I having problems talking PPP to NeXTStep machines?

Try disabling the TCP extensions in /etc/rc.conf (see rc.conf(5)) by changing the following variable to NO:
tcp_extensions=NO

Xylogic’s Annex boxes are also broken in this regard and you must use the above change to connect through them.

15. How do I enable IP multicast support?

FreeBSD supports multicast host operations by default. If you want your box to run as a multicast router, you need to
recompile your kernel with the MROUTING option and run mrouted(8). FreeBSD will start mrouted(8) at boot time if
the ﬂag mrouted_enable is setto "YES" in /etc/rc.conft.

MBONE tools are available in their own ports category, mbone (http://www.FreeBSD.org/ports/mbone.html). If you
are looking for the conference tools vic and vat, look there!

16. Which network cards are based on the DEC PCI chipset?

Here is a list compiled by Glen Foster <gfoster@driver.nsta.org>, with some more modern additions:

DBiaéao 12-1. Network cards based on the DEC PCI chipset

Vendor Model

IASUS PCI-L101-TB
lAccton IENT1203

Cogent [EM960PCI
Compex ENET32-PCI
ID-Link DE-530

Dayna IDP1203, DP2100
DEC IDE435, DE450
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Vendor Model

IDanpex [EN-9400P3

JCIS Condor JC1260

Linksys EtherPCI

Mylex LNP101

SMC [EtherPower 10/100 (Model 9332)

SMC [EtherPower (Model 8432)

TopWare TE-3500P

Znyx (2.2.x) 7X312,7X314,7X342,7X345, 7X346, 7X348

Znyx (3.x) 7X345Q, ZX346Q, ZX348Q, ZX412Q, ZX414, 7X442,
7XA444,7X474,7X478,7X212, ZX214 (10mbps/hd)

17. Why do I have to use the FQDN for hosts on my site?

You will probably find that the host is actually in a different domain; for example, if you are in foo.example.org and
you wish to reach a host called mumble in the example.org domain, you will have to refer to it by the
fully-qualified domain name, mumble.example.org, instead of just mumble

Traditionally, this was allowed by BSD BIND resolvers. However the current version of bind (see named(8)) that
ships with FreeBSD no longer provides default abbreviations for non-fully qualified domain names other than the
domain you are in. So an unqualified host mumb1le must either be found as mumble. foo.example.org, or it will
be searched for in the root domain.

This is different from the previous behavior, where the search continued across mumble.example.org, and
mumble.edu. Have a look at RFC 1535 for why this was considered bad practice, or even a security hole.

As a good workaround, you can place the line
search foo.example.org example.org
instead of the previous

domain foo.example.org

into your /etc/resolv.conf file (see resolv.conf(5)). However, make sure that the search order does not go
beyond the “boundary between local and public administration”, as RFC 1535 calls it.

18. Why do I get an error, Permission denied, for all networking operations?

If you have compiled your kernel with the ITPFIREWALL option, you need to be aware that the default policy is to
deny all packets that are not explicitly allowed.

If you had unintentionally misconfigured your system for firewalling, you can restore network operability by typing
the following while logged in as root:

# ipfw add 65534 allow all from any to any

You can also set firewall_type="open" in /etc/rc.conf.
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For further information on configuring a FreeBSD firewall, see the Handbook chapter
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/firewalls.html).

19. How much overhead does IPFW incur?

Please see the Handbook’s Firewalls
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/firewalls.html) section, specifically the section on
IPFW Overhead & Optimization
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/firewalls.html#IPFW-OVERHEAD).

20. Why is my ipfw “fwd” rule to redirect a service to another machine not working?

Possibly because you want to do network address translation (NAT) and not just forward packets. A “fwd” rule does
exactly what it says; it forwards packets. It does not actually change the data inside the packet. Say we have a rule
like:

01000 fwd 10.0.0.1 from any to foo 21

When a packet with a destination address of foo arrives at the machine with this rule, the packet is forwarded to
10.0.0.1, but it still has the destination address of foo! The destination address of the packet is notr changed to
10.0.0.1. Most machines would probably drop a packet that they receive with a destination address that is not their
own. Therefore, using a “fwd” rule does not often work the way the user expects. This behavior is a feature and not a
bug.

See the FAQ about redirecting services, the natd(8) manual, or one of the several port redirecting utilities in the ports
collection (http://www.FreeBSD.org/ports/index.html) for a correct way to do this.

21. How can I redirect service requests from one machine to another?

You can redirect FTP (and other service) request with the socket package, available in the ports tree in category
“sysutils”. Simply replace the service’s command line to call socket instead, like so:

ftp stream tcp nowait nobody /usr/local/bin/socket socket ftp.example.com ftp

where ftp.example.comand ftp are the host and port to redirect to, respectively.

22. Where can I get a bandwidth management tool?

There are three bandwidth management tools available for FreeBSD. dummynet(4) is integrated into FreeBSD as
part of ipfw(4). ALTQ (http://www.csl.sony.co.jp/person/kjc/programs.html) is available for free on FreeBSD 4.X
and has been integrated into FreeBSD 5.X as part of pf(4). Bandwidth Manager from Emerging Technologies
(http://www.etinc.com/) is a commercial product.

23. Why do I get /dev/bpf0: device not configured?

You are running a program that requires the Berkeley Packet Filter (bpf(4)), but it is not in your kernel. Add this to
your kernel config file and build a new kernel:

pseudo-device bpf # Berkeley Packet Filter
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On FreeBSD 4.X and earlier, you must also create the device node. After rebooting, go to the /dev directory and run:

# sh MAKEDEV bp£f0

Please see the Handbook entry on device nodes
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/kernelconfig-nodes.html) for more information
on managing devices.

24. How do I mount a disk from a Windows machine that is on my network, like smbmount in Linux?

Use the SMBF'S toolset. It includes a set of kernel modifications and a set of userland programs. The programs and
information are available as net /smbfs in the ports collection, or in the base system as of 4.5-RELEASE and later.
25. What are these messages about “icmp-response bandwidth limit 300/200 pps” in my log files?

This is the kernel telling you that some activity is provoking it to send more ICMP or TCP reset (RST) responses
than it thinks it should. ICMP responses are often generated as a result of attempted connections to unused UDP
ports. TCP resets are generated as a result of attempted connections to unopened TCP ports. Among others, these are
the kinds of activities which may cause these messages:

+ Brute-force denial of service (DoS) attacks (as opposed to single-packet attacks which exploit a specific
vulnerability).

« Port scans which attempt to connect to a large number of ports (as opposed to only trying a few well-known ports).

The first number in the message tells you how many packets the kernel would have sent if the limit was not in place,
and the second number tells you the limit. You can control the limit using the net . inet.icmp.icmplim sysctl
variable like this, where 300 is the limit in packets per second:

# sysctl -w net.inet.icmp.icmplim=300

If you do not want to see messages about this in your log files, but you still want the kernel to do response limiting,
you can use the net .inet.icmp.icmplim_output sysctl variable to disable the output like this:

# sysctl -w net.inet.icmp.icmplim_output=0

Finally, if you want to disable response limiting, you can set the net . inet.icmp.icmplim sysctl variable (see
above for an example) to 0. Disabling response limiting is discouraged for the reasons listed above.

26. What are these arp: unknown hardware address format error messages?

This means that some device on your local Ethernet is using a MAC address in a format that FreeBSD does not
recognize. This is probably caused by someone experimenting with an Ethernet card somewhere else on the network.
You will see this most commonly on cable modem networks. It is harmless, and should not affect the performance of
your FreeBSD machine.

27. 1 have just installed CVSup but trying to execute it produces errors. What is wrong?

First, see if the error message you are receiving is like the one shown below.

/usr/libexec/ld-elf.so.1l: Shared object "libXaw.so.6" not found
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Errors like these are caused by installing the net /cvsup port on a machine which does not have the XFree86 suite.
If you want to use the GUI included with CVSup you will need to install XFree86 now. Alternatively if you just
wish to use CVSup from a command line you should delete the package previously installed. Then install the
net/cvsup-without—gui port. This is covered in more detail in the CVSup section
(http://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/cvsup.html) of the Handbook.
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1. What is a sandbox?
“Sandbox” is a security term. It can mean two things:

« A process which is placed inside a set of virtual walls that are designed to prevent someone who breaks into the
process from being able to break into the wider system.

The process is said to be able to “play” inside the walls. That is, nothing the process does in regards to executing
code is supposed to be able to breech the walls so you do not have to do a detailed audit of its code to be able to
say certain things about its security.

The walls might be a userid, for example. This is the definition used in the security(7) and named(8) man pages.

Take the ntalk service, for example (see /etc/inetd.conf). This service used to run as userid root. Now it runs as
userid tty. The tty user is a sandbox designed to make it more difficult for someone who has successfully
hacked into the system via ntalk from being able to hack beyond that user id.

+ A process which is placed inside a simulation of the machine. This is more hard-core. Basically it means that
someone who is able to break into the process may believe that he can break into the wider machine but is, in fact,
only breaking into a simulation of that machine and not modifying any real data.

The most common way to accomplish this is to build a simulated environment in a subdirectory and then run the
processes in that directory chroot’d (i.e. / for that process is this directory, not the real / of the system).

Another common use is to mount an underlying filesystem read-only and then create a filesystem layer on top of it
that gives a process a seemingly writeable view into that filesystem. The process may believe it is able to write to
those files, but only the process sees the effects - other processes in the system do not, necessarily.

An attempt is made to make this sort of sandbox so transparent that the user (or hacker) does not realize that he is
sitting in it.
UNIX implements two core sandboxes. One is at the process level, and one is at the userid level.

Every UNIX process is completely firewalled off from every other UNIX process. One process cannot modify the
address space of another. This is unlike Windows where a process can easily overwrite the address space of any
other, leading to a crash.

A UNIX process is owned by a particular userid. If the userid is not the root user, it serves to firewall the process off
from processes owned by other users. The userid is also used to firewall off on-disk data.

2. What is securelevel?

The securelevel is a security mechanism implemented in the kernel. Basically, when the securelevel is positive, the
kernel restricts certain tasks; not even the superuser (i.e., root) is allowed to do them. At the time of this writing, the
securelevel mechanism is capable of, among other things, limiting the ability to,

« unset certain file flags, such as schg (the system immutable flag),
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+ write to kernel memory via /dev/mem and /dev/kmem,
« load kernel modules, and

« alter firewall rules.

To check the status of the securelevel on a running system, simply execute the following command:

# sysctl kern.securelevel

The output will contain the name of the sysctl(8) variable (in this case, kern.securelevel) and a number. The
latter is the current value of the securelevel. If it is positive (i.e., greater than 0), at least some of the securelevel’s
protections are enabled.

You cannot lower the securelevel of a running system; being able to do that would defeat its purpose. If you need to
do a task that requires that the securelevel be non-positive (e.g., an installworld or changing the date), you will
have to change the securelevel setting in /etc/rc.conf (you want to look for the kern_securelevel and
kern_securelevel_enable variables) and reboot.

For more information on securelevel and the specific things all the levels do, please consult the init(8) manual page.

biiaédioiBgoc: Securelevel is not a silver bullet; it has many known deficiencies. More often than not, it provides
a false sense of security.

One of its biggest problems is that in order for it to be at all effective, all files used in the boot process up until the
securelevel is set must be protected. If an attacker can get the system to execute their code prior to the
securelevel being set (which happens quite late in the boot process since some things the system must do at
start-up cannot be done at an elevated securelevel), its protections are invalidated. While this task of protecting
all files used in the boot process is not technically impossible, if it is achieved, system maintenance will become a
nightmare since one would have to take the system down, at least to single-user mode, to modify a configuration
file.

This point and others are often discussed on the mailing lists, particularly the ¢céaééniiééb éR664 6i6 FreeBSD

,,,,,,,,,,,,,,

here (http://www.FreeBSD.org/search/index.html) for an extensive discussion. Some people are hopeful that
securelevel will soon go away in favor of a more fine-grained mechanism, but things are still hazy in this respect.

Consider yourself warned.

3. BIND (named) is listening on port 53 and some other high-numbered port. What is going on?

BIND uses a random high-numbered port for outgoing queries. If you want to use port 53 for outgoing queries, either
to get past a firewall or to make yourself feel better, you can try the following in /etc/namedb/named. conf:

options {
query-source address x port 53;

}i

You can replace the « with a single IP address if you want to tighten things further.

Congratulations, by the way. It is good practice to read your sockstat(1) output and notice odd things!
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4. Sendmail is listening on port 587 as well as the standard port 25! What is going on?

Recent versions of Sendmail support a mail submission feature that runs over port 587. This is not yet widely
supported, but is growing in popularity.

5. What is this UID 0 toor account? Have I been compromised?

Do not worry. toor is an “alternative” superuser account (toor is root spelt backwards). Previously it was created
when the bash(1) shell was installed but now it is created by default. It is intended to be used with a non-standard
shell so you do not have to change root’s default shell. This is important as shells which are not part of the base
distribution (for example a shell installed from ports or packages) are likely to be installed in /usr/local/bin
which, by default, resides on a different filesystem. If root’s shell is located in /usr/local/bin and /usr (or
whatever filesystem contains /usr/local/bin) is not mounted for some reason, root will not be able to log in to
fix a problem (although if you reboot into single user mode you will be prompted for the path to a shell).

Some people use toor for day-to-day root tasks with a non-standard shell, leaving root, with a standard shell, for
single user mode or emergencies. By default you cannot log in using toor as it does not have a password, so log in
as root and set a password for toor if you want to use it.

6. Why is suidperl not working properly?

For security reasons, suidperl is installed without the suid bit by default. The system administrator can enable suid
behavior with the following command.

# chmod u+s /usr/bin/suidperl

If you want suidperl to be built suid during upgrades from source, edit /etc/make.conf and add
ENABLE_SUIDPERL=t rue before you run make buildworld.
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PPP

1. T cannot make ppp(8) work. What am I doing wrong?

You should first read the ppp(8) manual page and the PPP section of the handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/ppp-and-slip.html#USERPPP). Enable logging
with the command

set log Phase Chat Connect Carrier lcp ipcp ccp command

This command may be typed at the ppp(8) command prompt or it may be entered in the /etc/ppp/ppp.conf
configuration file (the start of the default section is the best place to put it). Make sure that /etc/syslog.conf
(see syslog.conf(5)) contains the lines

'ppp
* .k /var/log/ppp.log

and that the file /var/log/ppp.log exists. You can now find out a lot about what is going on from the log file. Do
not worry if it does not all make sense. If you need to get help from someone, it may make sense to them.

2. Why does ppp(8) hang when I run it?

This is usually because your hostname will not resolve. The best way to fix this is to make sure that /etc/hosts is
consulted by your resolver first by editing /etc/host .conf and putting the hosts line first. Then, simply put an
entry in /etc/hosts for your local machine. If you have no local network, change your 1ocalhost line:

127.0.0.1 foo.example.com foo localhost

Otherwise, simply add another entry for your host. Consult the relevant manual pages for more details.

You should be able to successfully ping -cl1 ‘hostname‘ when you are done.

3. Why will ppp(8) not dial in —auto mode?

First, check that you have got a default route. By running netstat -rn (see netstat(1)), you should see two entries
like this:

Destination Gateway Flags Refs Use Netif Expire
default 10.0.0.2 UGSc 0 0 tun0
10.0.0.2 10.0.0.1 UH 0 0 tunO

This is assuming that you have used the addresses from the handbook, the manual page or from the ppp.conf.sample
file. If you do not have a default route, it may be because you are running an old version of ppp(8) that does not
understand the word HISADDR in the ppp.conf file.
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Another reason for the default route line being missing is that you have mistakenly set up a default router in your
/etc/rc.conf (see rc.conf(5)) file and you have omitted the line saying

delete ALL

from ppp . conf. If this is the case, go back to the Final system configuration
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/ppp-and-slip.html#USERPPP-FINAL) section of
the handbook.

4. What does No route to host mean?

This error is usually due to a missing

MYADDR:
delete ALL
add 0 0 HISADDR

section in your /etc/ppp/ppp . 1inkup file. This is only necessary if you have a dynamic IP address or do not
know the address of your gateway. If you are using interactive mode, you can type the following after entering
packet mode (packet mode is indicated by the capitalized PPP in the prompt):

delete ALL
add 0 0 HISADDR

Refer to the PPP and Dynamic IP addresses
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/ppp-and-slip.html#USERPPP-DYNAMICIP)
section of the handbook for further details.

5. Why does my connection drop after about 3 minutes?

The default PPP timeout is 3 minutes. This can be adjusted with the line

set timeout NNN

where NNN is the number of seconds of inactivity before the connection is closed. If NNN is zero, the connection is
never closed due to a timeout. It is possible to put this command in the ppp. conf£ file, or to type it at the prompt in
interactive mode. It is also possible to adjust it on the fly while the line is active by connecting to ppp’s server socket
using telnet(1) or pppctl(8). Refer to the ppp(8) man page for further details.

6. Why does my connection drop under heavy load?

If you have Link Quality Reporting (LQR) configured, it is possible that too many LQR packets are lost between
your machine and the peer. Ppp deduces that the line must therefore be bad, and disconnects. Prior to FreeBSD
version 2.2.5, LQR was enabled by default. It is now disabled by default. LQR can be disabled with the line

disable 1lqgr
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7. Why does my connection drop after a random amount of time?

Sometimes, on a noisy phone line or even on a line with call waiting enabled, your modem may hang up because it
thinks (incorrectly) that it lost carrier.

There is a setting on most modems for determining how tolerant it should be to temporary losses of carrier. On a
USR Sportster® for example, this is measured by the S10 register in tenths of a second. To make your modem more
forgiving, you could add the following send-expect sequence to your dial string:

set dial "...... ATS10=10 OK ...... "

Refer to your modem manual for details.

8. Why does my connection hang after a random amount of time?

Many people experience hung connections with no apparent explanation. The first thing to establish is which side of
the link is hung.

If you are using an external modem, you can simply try using ping(8) to see if the TD light is flashing when you
transmit data. If it flashes (and the RD light does not), the problem is with the remote end. If TD does not flash, the
problem is local. With an internal modem, you will need to use the set server command in your ppp.conf file.
When the hang occurs, connect to ppp(8) using pppctl(8). If your network connection suddenly revives (PPP was
revived due to the activity on the diagnostic socket) or if you cannot connect (assuming the set socket command
succeeded at startup time), the problem is local. If you can connect and things are still hung, enable local async
logging with set log local async and use ping(8) from another window or terminal to make use of the link.
The async logging will show you the data being transmitted and received on the link. If data is going out and not
coming back, the problem is remote.

Having established whether the problem is local or remote, you now have two possibilities:

+ If the problem is remote, read on entry A:9..

« If the problem is local, read on entry A: 10..

9. The remote end is not responding. What can I do?

There is very little you can do about this. Most ISPs will refuse to help if you are not running a Microsoft OS. You
can enable lqgr in your ppp.conf file, allowing ppp(8) to detect the remote failure and hang up, but this detection
is relatively slow and therefore not that useful. You may want to avoid telling your ISP that you are running
user-PPP...

First, try disabling all local compression by adding the following to your configuration:

disable predl deflate deflate24 protocomp acfcomp shortseq vj
deny predl deflate deflate24 protocomp acfcomp shortseq vj

Then reconnect to ensure that this makes no difference. If things improve or if the problem is solved completely,
determine which setting makes the difference through trial and error. This will provide good ammunition when you
contact your ISP (although it may make it apparent that you are not running a Microsoft product).
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Before contacting your ISP, enable async logging locally and wait until the connection hangs again. This may use up
quite a bit of disk space. The last data read from the port may be of interest. It is usually ascii data, and may even
describe the problem (“Memory fault, core dumped”?).

If your ISP is helpful, they should be able to enable logging on their end, then when the next link drop occurs, they
may be able to tell you why their side is having a problem. Feel free to send the details to Brian Somers
<brian@FreeBSD.org>, or even to ask your ISP to contact me directly.

10. ppp(8) has hung. What can I do?

Your best bet here is to rebuild ppp(8) by adding CFLAGS+=-g and STRIP= to the end of the Makefile, then doing a
make clean && make && make install. When ppp(8) hangs, find the ppp(8) process id with ps ajxww |
fgrep ppp and run gdb ppp PID. From the gdb prompt, you can then use bt to get a stack trace.

Send the results to Brian Somers <brian@FreeBSD.org>.

11. Why does nothing happen after the “Login OK!” message?

Prior to FreeBSD version 2.2.5, once the link was established, ppp(8) would wait for the peer to initiate the Line
Control Protocol (LCP). Many ISPs will not initiate negotiations and expect the client to do so. To force ppp(8) to
initiate the LCP, use the following line:

set openmode active

OciaBuog: It usually does no harm if both sides initiate negotiation, so openmode is now active by default.
However, the next section explains when it does do some harm.

12. T keep seeing errors about magic being the same. What does it mean?

Occasionally, just after connecting, you may see messages in the log that say “magic is the same”. Sometimes, these
messages are harmless, and sometimes one side or the other exits. Most PPP implementations cannot survive this
problem, and even if the link seems to come up, you will see repeated configure requests and configure
acknowledgments in the log file until ppp(8) eventually gives up and closes the connection.

This normally happens on server machines with slow disks that are spawning a getty on the port, and executing
ppp(8) from a login script or program after login. I have also heard reports of it happening consistently when using
slirp. The reason is that in the time taken between getty(8) exiting and ppp(8) starting, the client-side ppp(8) starts
sending Line Control Protocol (LCP) packets. Because ECHO is still switched on for the port on the server, the client
ppp(8) sees these packets “reflect” back.

One part of the LCP negotiation is to establish a magic number for each side of the link so that “reflections” can be
detected. The protocol says that when the peer tries to negotiate the same magic number, a NAK should be sent and a
new magic number should be chosen. During the period that the server port has ECHO turned on, the client ppp(8)
sends LCP packets, sees the same magic in the reflected packet and NAKSs it. It also sees the NAK reflect (which also
means ppp(8) must change its magic). This produces a potentially enormous number of magic number changes, all of
which are happily piling into the server’s tty buffer. As soon as ppp(8) starts on the server, it is flooded with magic
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number changes and almost immediately decides it has tried enough to negotiate LCP and gives up. Meanwhile, the
client, who no longer sees the reflections, becomes happy just in time to see a hangup from the server.

This can be avoided by allowing the peer to start negotiating with the following line in your ppp.conf file:

set openmode passive

This tells ppp(8) to wait for the server to initiate LCP negotiations. Some servers however may never initiate
negotiations. If this is the case, you can do something like:

set openmode active 3

This tells ppp(8) to be passive for 3 seconds, and then to start sending LCP requests. If the peer starts sending
requests during this period, ppp(8) will immediately respond rather than waiting for the full 3 second period.

13. LCP negotiations continue until the connection is closed. What is wrong?

There is currently an implementation mis-feature in ppp(8) where it does not associate LCP, CCP & IPCP responses
with their original requests. As a result, if one PPP implementation is more than 6 seconds slower than the other side,
the other side will send two additional LCP configuration requests. This is fatal.

Consider two implementations, A and B. A starts sending LCP requests immediately after connecting and B takes 7
seconds to start. When B starts, A has sent 3 LCP REQs. We are assuming the line has ECHO switched off, otherwise
we would see magic number problems as described in the previous section. B sends a REQ, then an ACK to the first
of A’s REQs. This results in A entering the OPENED state and sending and ACK (the first) back to B. In the
meantime, B sends back two more ACKs in response to the two additional REQs sent by A before B started up. B then
receives the first ACK from A and enters the OPENED state. A receives the second ACK from B and goes back to the
REQ-SENT state, sending another (forth) REQ as per the RFC. It then receives the third ACK and enters the
OPENED state. In the meantime, B receives the forth REQ from 2, resulting in it reverting to the ACK-SENT state
and sending another (second) REQ and (forth) ACK as per the RFC. a gets the REQ, goes into REQ-SENT and
sends another REQ. It immediately receives the following ACK and enters OPENED.

This goes on until one side figures out that they are getting nowhere and gives up.

The best way to avoid this is to configure one side to be passive - that is, make one side wait for the other to start
negotiating. This can be done with the

set openmode passive

command. Care should be taken with this option. You should also use the

set stopped N

command to limit the amount of time that ppp(8) waits for the peer to begin negotiations. Alternatively, the
set openmode active N

command (where N is the number of seconds to wait before starting negotiations) can be used. Check the manual
page for details.
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14. Why does ppp(8) lock up when I shell out to test it?

When you execute the shell or ! command, ppp(8) executes a shell (or if you have passed any arguments, ppp(8)
will execute those arguments). Ppp will wait for the command to complete before continuing. If you attempt to use
the PPP link while running the command, the link will appear to have frozen. This is because ppp(8) is waiting for
the command to complete.

If you wish to execute commands like this, use the ! bg command instead. This will execute the given command in
the background, and ppp(8) can continue to service the link.

15. Why does ppp(8) over a null-modem cable never exit?

There is no way for ppp(8) to automatically determine that a direct connection has been dropped. This is due to the
lines that are used in a null-modem serial cable. When using this sort of connection, LQR should always be enabled
with the line

enable 1lgr

LQR is accepted by default if negotiated by the peer.

16. Why does ppp(8) dial for no reason in -auto mode?

If ppp(8) is dialing unexpectedly, you must determine the cause, and set up Dial filters (dfilters) to prevent such
dialing.

To determine the cause, use the following line:
set log +tcp/ip

This will log all traffic through the connection. The next time the line comes up unexpectedly, you will see the reason
logged with a convenient timestamp next to it.

You can now disable dialing under these circumstances. Usually, this sort of problem arises due to DNS lookups. To
prevent DNS lookups from establishing a connection (this will not prevent ppp(8) from passing the packets through
an established connection), use the following:

set dfilter 1 deny udp src eqg 53
set dfilter 2 deny udp dst eq 53
set dfilter 3 permit 0/0 0/0

This is not always suitable, as it will effectively break your demand-dial capabilities - most programs will need a
DNS lookup before doing any other network related things.

In the DNS case, you should try to determine what is actually trying to resolve a host name. A lot of the time,
sendmail(8) is the culprit. You should make sure that you tell sendmail not to do any DNS lookups in its
configuration file. See the section on using email with a dialup connection
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/smtp-dialup.html) in the FreeBSD Handbook for
details on how to create your own configuration file and what should go into it. You may also want to add the
following line to your .mc file:

define (‘confDELIVERY_MODE’, ‘d’)dnl
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This will make sendmail queue everything until the queue is run (usually, sendmail is invoked with -bd —-g30m,
telling it to run the queue every 30 minutes) or until a sendmail —q is done (perhaps from your ppp.linkup file).

17. What do these CCP errors mean?

I keep seeing the following errors in my log file:

CCP: CcpSendConfigReq
CCP: Received Terminate Ack (1) state = Reg-Sent (6)

This is because ppp(8) is trying to negotiate Predictor] compression, and the peer does not want to negotiate any
compression at all. The messages are harmless, but if you wish to remove them, you can disable Predictor1
compression locally too:

disable predl

18. Why does ppp(8) not log my connection speed?

In order to log all lines of your modem “conversation”, you must enable the following:
set log t+connect

This will make ppp(8) log everything up until the last requested “expect” string.

If you wish to see your connect speed and are using PAP or CHAP (and therefore do not have anything to “chat”
after the CONNECT in the dial script - no set login script), you must make sure that you instruct ppp(8) to
“expect” the whole CONNECT line, something like this:

set dial "ABORT BUSY ABORT NO\\sCARRIER TIMEOUT 4 \
\"\" ATZ OK-ATZ-OK ATDT\\T TIMEOUT 60 CONNECT \\c \\n"

Here, we get our CONNECT, send nothing, then expect a line-feed, forcing ppp(8) to read the whole CONNECT
response.

19. Why does ppp(8) ignore the \ character in my chat script?

Ppp parses each line in your config files so that it can interpret strings such as set phone "123 456 789"
correctly and realize that the number is actually only one argument. In order to specify a " character, you must
escape it using a backslash (\).

When the chat interpreter parses each argument, it re-interprets the argument in order to find any special escape
sequences such as \P or \T (see the manual page). As a result of this double-parsing, you must remember to use the
correct number of escapes.

If you wish to actually send a \ character to (say) your modem, you would need something like:
set dial "\"\" ATZ OK-ATZ-OK AT\\\\X OK"
resulting in the following sequence:

ATZ
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OK
AT\X
OK

or

set phone 1234567
set dial "\"\" ATZ OK ATDT\\T"

resulting in the following sequence:

ATZ
OK
ATDT1234567

20. Why does ppp(8) get a seg-fault, but I see no ppp.core file?

Ppp (or any other program for that matter) should never dump core. Because ppp(8) runs with an effective user id of
0, the operating system will not write ppp(8)’s core image to disk before terminating it. If, however ppp(8) is actually
terminating due to a segmentation violation or some other signal that normally causes core to be dumped, and you
are sure you are using the latest version (see the start of this section), then you should do the following:

tar xfz ppp-*.src.tar.gz
cd ppp*/pPPP

echo STRIP= >>Makefile
echo CFLAGS+=-g >>Makefile
make clean all

d° oo d° o° oo o

su
make install
chmod 555 /usr/sbin/ppp

HH= H

You will now have a debuggable version of ppp(8) installed. You will have to be root to run ppp(8) as all of its
privileges have been revoked. When you start ppp(8), take a careful note of what your current directory was at the
time.

Now, if and when ppp(8) receives the segmentation violation, it will dump a core file called ppp . core. You should
then do the following:

All of this information should be given alongside your question, making it possible to diagnose the problem.
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If you are familiar with gdb, you may wish to find out some other bits and pieces such as what actually caused the
dump and the addresses & values of the relevant variables.

21. Why does the process that forces a dial in auto mode never connect?

This was a known problem with ppp(8) set up to negotiate a dynamic local IP number with the peer in auto mode. It
is fixed in the latest version - search the manual page for i face.

The problem was that when that initial program calls connect(2), the IP number of the tun interface is assigned to the
socket endpoint. The kernel creates the first outgoing packet and writes it to the tun device. ppp(8) then reads the
packet and establishes a connection. If, as a result of ppp(8)’s dynamic IP assignment, the interface address is
changed, the original socket endpoint will be invalid. Any subsequent packets sent to the peer will usually be
dropped. Even if they are not, any responses will not route back to the originating machine as the [P number is no
longer owned by that machine.

There are several theoretical ways to approach this problem. It would be nicest if the peer would re-assign the same
IP number if possible : —) The current version of ppp(8) does this, but most other implementations do not.

The easiest method from our side would be to never change the tun interface IP number, but instead to change all
outgoing packets so that the source IP number is changed from the interface IP to the negotiated IP on the fly. This is
essentially what the i face-alias option in the latest version of ppp(8) is doing (with the help of libalias(3) and
ppp(8)’s —nat switch) - it is maintaining all previous interface addresses and NATing them to the last negotiated
address.

Another alternative (and probably the most reliable) would be to implement a system call that changes all bound
sockets from one IP to another. ppp(8) would use this call to modify the sockets of all existing programs when a new
IP number is negotiated. The same system call could be used by dhcp clients when they are forced to re-bind() their
sockets.

Yet another possibility is to allow an interface to be brought up without an IP number. Outgoing packets would be
given an IP number of 255.255.255.255 up until the first SIOCAIFADDR ioctl is done. This would result in fully
binding the socket. It would be up to ppp(8) to change the source IP number, but only if it is set to 255.255.255.255,
and only the IP number and IP checksum would need to change. This, however is a bit of a hack as the kernel would
be sending bad packets to an improperly configured interface, on the assumption that some other mechanism is
capable of fixing things retrospectively.

22. Why do most games not work with the -nat switch?

The reason games and the like do not work when libalias is in use is that the machine on the outside will try to open a
connection or send (unsolicited) UDP packets to the machine on the inside. The NAT software does not know that it
should send these packets to the interior machine.

To make things work, make sure that the only thing running is the software that you are having problems with, then
either run tcpdump on the tun interface of the gateway or enable ppp(8) tcp/ip logging (set log +tcp/ip) on the
gateway.

When you start the offending software, you should see packets passing through the gateway machine. When
something comes back from the outside, it will be dropped (that is the problem). Note the port number of these
packets then shut down the offending software. Do this a few times to see if the port numbers are consistent. If they
are, then the following line in the relevant section of /etc/ppp/ppp.conf will make the software functional:
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nat port proto internalmachine:port port

where proto is either tcp or udp, internalmachine is the machine that you want the packets to be sent to and
port is the destination port number of the packets.

You will not be able to use the software on other machines without changing the above command, and running the
software on two internal machines at the same time is out of the question - after all, the outside world is seeing your
entire internal network as being just a single machine.

If the port numbers are not consistent, there are three more options:

1. Submit support in libalias. Examples of “special cases” can be found in
/usr/src/lib/libalias/alias_x.c (alias_ftp.c is a good prototype). This usually involves reading
certain recognised outgoing packets, identifying the instruction that tells the outside machine to initiate a
connection back to the internal machine on a specific (random) port and setting up a “route” in the alias table so
that the subsequent packets know where to go.

This is the most difficult solution, but it is the best and will make the software work with multiple machines.

2. Use a proxy. The application may support socks5 for example, or (as in the “cvsup” case) may have a “passive”
option that avoids ever requesting that the peer open connections back to the local machine.

3. Redirect everything to the internal machine using nat addr. This is the sledge-hammer approach.

23. Has anybody made a list of useful port numbers?

Not yet, but this is intended to grow into such a list (if any interest is shown). In each example, internal should be
replaced with the IP number of the machine playing the game.

« Asheron’s Call

nat port udp internal

:65000 65000

Manually change the port number within the game to 65000. If you have got a number of machines that you wish
to play on assign a unique port number for each (i.e. 65001, 65002, etc) and add a nat port line for each one.

- Half Life

nat port udp internal:

+ PCAnywhere 8.0

nat port
nat port
+ Quake
nat port
+ Quake 2
nat port
nat port
nat port
+ Red Alert

udp

tcp

udp

udp

udp

udp

internal:

internal:

internal:

internal:

internal

internal:

27005 27015

5632 5632

5631 5631

6112 6112

27901 27910

160021 60021

60040 60040

103



EqoUédéi 14 PPP

nat port udp internal:8675 8675

nat port udp internal:5009 5009

24. What are FCS errors?

FCS stands for Frame check sequence. Each PPP packet has a checksum attached to ensure that the data being
received is the data being sent. If the FCS of an incoming packet is incorrect, the packet is dropped and the HDLC
FCS count is increased. The HDLC error values can be displayed using the show hdlc command.

If your link is bad (or if your serial driver is dropping packets), you will see the occasional FCS error. This is not
usually worth worrying about although it does slow down the compression protocols substantially. If you have an
external modem, make sure your cable is properly shielded from interference - this may eradicate the problem.

If your link freezes as soon as you have connected and you see a large number of FCS errors, this may be because
your link is not 8 bit clean. Make sure your modem is not using software flow control (XON/XOFF). If your datalink
must use software flow control, use the command set accmap 0x000a0000 to tell ppp(8) to escape the ~Q and *s
characters.

Another reason for seeing too many FCS errors may be that the remote end has stopped talking PPP. You may want
to enable async logging at this point to determine if the incoming data is actually a login or shell prompt. If you
have a shell prompt at the remote end, it is possible to terminate ppp(8) without dropping the line by using the close
1cp command (a following term command will reconnect you to the shell on the remote machine.

If nothing in your log file indicates why the link might have been terminated, you should ask the remote
administrator (your ISP?) why the session was terminated.

25. Why do Mac OS and Windows 98 connections freeze when running PPPoE on the gateway?

Thanks to Michael Wozniak <mwozniak@netcom.ca> for figuring this out and Dan Flemming
<danflemming@mac.com> for the Mac solution:

This is due to what is called a “Black Hole” router. Mac OS and Windows 98 (and maybe other Microsoft OSs) send
TCP packets with a requested segment size too big to fit into a PPPoE frame (MTU is 1500 by default for Ethernet)
and have the “do not fragment” bit set (default of TCP) and the Telco router is not sending ICMP “must fragment”
back to the www site you are trying to load. (Alternatively, the router is sending the ICMP packet correctly, but the
firewall at the www site is dropping it.) When the www server is sending you frames that do not fit into the PPPoE
pipe the Telco router drops them on the floor and your page does not load (some pages/graphics do as they are
smaller than a MSS.) This seems to be the default of most Telco PPPoE configurations (if only they knew how to
program a router... sigh...)

One fix is to use regedit on your 95/98 boxes to add the following registry entry...
HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\Class\NetTrans\0000\MaxMTU

It should be a string with a value “1436”, as some ADSL routers are reported to be unable to deal with packets larger
than this. This registry key has been changed to Tcpip\Parameters\Interfaces\ID for adapter\MTU in
Windows 2000 and becomes a DWORD.

Refer to the Microsoft Knowledge Base documents Q158474 - Windows TCPIP Registry Entries
(http://support.microsoft.com/support/kb/articles/Q158/4/74.asp) and Q120642 - TCPIP & NBT Configuration
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Parameters for Windows NT (http://support.microsoft.com/support/kb/articles/Q120/6/42.asp) for more information
on changing Windows MTU to work with a NAT router.

Another regedit possibility under Windows 2000 is to set the Tcpip\Parameters\Interfaces\ID for
adapter\EnablePMTUBHDetect DWORD to 1 as mentioned in the Microsoft document 120642 mentioned above.

Unfortunately, Mac OS does not provide an interface for changing TCP/IP settings. However, there is commercial
software available, such as OTAdvancedTuner (OT for OpenTransport, the Mac OS TCP/IP stack) by Sustainable
Softworks (http://www.softworks.com/), that will allow users to customize TCP/IP settings. Mac OS NAT users
should select ip_interface_MTU from the drop-down menu, enter 1450 instead of 1500 in the box, click the box
next to Save as Auto Configure, and click Make Active.

The latest version of ppp(8) (2.3 or greater) has an enable tcpmssfixup command that will automatically adjust
the MSS to an appropriate value. This facility is enabled by default. If you are stuck with an older version of ppp(8),
you may want to look at the tcpmssd port.

26. None of this helps - I am desperate! What can I do?

If all else fails, send as much information as you can, including your config files, how you are starting ppp(8), the
relevant parts of your log file and the output of the netstat -rn command (before and after connecting) to the
ceaéoniiéep B604 aaiéepi anudboauni 6id FreeBSD (http:/lists.FreeBSD.org/mailman/listinfo/freebsd-questions) or
the comp.unix.bsd.freebsd.misc (news:comp.unix.bsd.freebsd.misc) news group, and someone should point you in

the right direction.
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This section answers common questions about serial communications with FreeBSD. PPP and SLIP are covered in
the Networking section.

1. How do I tell if FreeBSD found my serial ports?
As the FreeBSD kernel boots, it will probe for the serial ports in your system for which the kernel was configured.
You can either watch your system closely for the messages it prints or run the command

% dmesg | grep sio

after your system is up and running.

Here is some example output from the above command:

sio0 at 0x3f8-0x3ff irg 4 on isa
sio0: type 16550A
siol at 0x2f8-0x2ff irg 3 on isa
siol: type 16550A

This shows two serial ports. The first is on irq 4, is using port address 0x3£8, and has a 16550A-type UART chip.
The second uses the same kind of chip but is on irq 3 and is at port address 0x2 £8. Internal modem cards are treated
just like serial ports---except that they always have a modem “attached” to the port.

The GENERIC kernel includes support for two serial ports using the same irq and port address settings in the above
example. If these settings are not right for your system, or if you have added modem cards or have more serial ports
than your kernel is configured for, just reconfigure your kernel. See section about building a kernel for more details.

2. How do I tell if FreeBSD found my modem cards?

Refer to the answer to the previous question.

3. How do I access the serial ports on FreeBSD?

The third serial port, sio2 (see sio(4), known as coM3 in DOS), is on /dev/cuaa?2 for dial-out devices, and on
/dev/ttyd2 for dial-in devices. What is the difference between these two classes of devices?

You use ttydx for dial-ins. When opening /dev/ttydx in blocking mode, a process will wait for the corresponding
cuaax device to become inactive, and then wait for the carrier detect line to go active. When you open the cuaax
device, it makes sure the serial port is not already in use by the ttydx device. If the port is available, it “steals” it
from the ttydx device. Also, the cuaax device does not care about carrier detect. With this scheme and an
auto-answer modem, you can have remote users log in and you can still dial out with the same modem and the
system will take care of all the conflicts.
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4. How do I enable support for a multiport serial card?

Again, the section on kernel configuration provides information about configuring your kernel. For a multiport serial
card, place an sio(4) line for each serial port on the card in the kernel configuration file. But place the irq and vector
specifiers on only one of the entries. All of the ports on the card should share one irq. For consistency, use the last
serial port to specify the irq. Also, specify the COM_MULTIPORT option.

The following example is for an AST 4-port serial card on irq 7:

options "COM_MULTIPORT"

device siod4 at isa? port 0x2a0 tty flags 0x781

device sio5 at isa? port 0x2a8 tty flags 0x781

device sio6 at isa? port 0x2b0 tty flags 0x781

device sio7 at isa? port 0x2b8 tty flags 0x781 irg 7 vector siointr

The flags indicate that the master port has minor number 7 (0x700), diagnostics enabled during probe (0x080), and
all the ports share an irq (0x001).

5. Can FreeBSD handle multiport serial cards sharing irqs?

Not yet. You will have to use a different irq for each card.

6. Can I set the default serial parameters for a port?

The ttydx (or cuaax) device is the regular device you will want to open for your applications. When a process
opens the device, it will have a default set of terminal I/O settings. You can see these settings with the command

# stty —a —-f /dev/ttydl

When you change the settings to this device, the settings are in effect until the device is closed. When it is reopened,
it goes back to the default set. To make changes to the default set, you can open and adjust the settings of the “initial
state” device. For example, to turn on CLOCAL mode, 8 bits, and XON/XOFF flow control by default for ttydS, do:

# stty —f /dev/ttyid5 clocal cs8 ixon ixoff
A good place to do this is in /etc/rc.serial. Now, an application will have these settings by default when it
opens ttyd5. It can still change these settings to its liking, though.

You can also prevent certain settings from being changed by an application by making adjustments to the “lock state”
device. For example, to lock the speed of ttyd5 to 57600 bps, do

# stty -f /dev/ttyld5 57600

Now, an application that opens ttyd5 and tries to change the speed of the port will be stuck with 57600 bps.

Naturally, you should make the initial state and lock state devices writable only by root. The MAKEDEV (8) script
does NOT do this when it creates the device entries.

7. How can I enable dialup logins on my modem?

So you want to become an Internet service provider, eh? First, you will need one or more modems that can
auto-answer. Your modem will need to assert carrier-detect when it detects a carrier and not assert it all the time. It
will need to hang up the phone and reset itself when the data terminal ready (DTR) line goes from on to off. It should
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probably use RTS/CTs flow control or no local flow control at all. Finally, it must use a constant speed between the
computer and itself, but (to be nice to your callers) it should negotiate a speed between itself and the remote modem.

For many Hayes command-set--compatible modems, this command will make these settings and store them in
nonvolatile memory:

AT &Cl &D3 &K3 &Q6 SO0=1 &W
See the section on sending AT commands below for information on how to make these settings without resorting to
an MS-DOS terminal program.

Next, make an entry in /etc/ttys (see ttys(5)) for the modem. This file lists all the ports on which the operating
system will await logins. Add a line that looks something like this:

ttydl "/usr/libexec/getty std.57600" dialup on insecure

This line indicates that the second serial port (/dev/ttydl) has a modem connected running at 57600 bps and no
parity (std.57600, which comes from the file /etc/gettytab, see gettytab(5)). The terminal type for this port is
dialup. The portis on and is insecure---meaning root logins on the port are not allowed. For dialin ports like
this one, use the ttydx entry.

It is common practice to use dialup as the terminal type. Many users set up in their .profile or .1login files a
prompt for the actual terminal type if the starting type is dialup. The example shows the port as insecure. To become
root on this port, you have to login as a regular user, then su(1) to become root. If you use secure then root can
login in directly.

After making modifications to /etc/ttys, you need to send a hangup or HUP signal to the init(8) process:

# kill -HUP 1

This forces the init(8) process to reread /etc/ttys. The init process will then start getty processes on all on ports.
You can find out if logins are available for your port by typing

% ps —ax | grep ' [t]ltydl’
You should see something like:

747 2?2 I 0:00.04 /usr/libexec/getty std.57600 ttydl

8. How can I connect a dumb terminal to my FreeBSD box?

If you are using another computer as a terminal into your FreeBSD system, get a null-modem cable to go between
the two serial ports. If you are using an actual terminal, see its accompanying instructions.

Then, modify /etc/ttys (see ttys(5)), like above. For example, if you are hooking up a WYSE-50 terminal to the
fifth serial port, use an entry like this:

ttyd4 "/usr/libexec/getty std.38400" wyse50 on secure

This example shows that the port on /dev/ttyd4 has a wyse50 terminal connected at 38400 bps with no parity
(std.38400 from /etc/gettytab, see gettytab(5)) and root logins are allowed (secure).
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9. Why can I not run tip or cu?

On your system, the programs tip(1) and cu(1) are probably executable only by uucp and group dialer. You can
use the group dialer to control who has access to your modem or remote systems. Just add yourself to group dialer.

Alternatively, you can let everyone on your system run tip(1) and cu(1) by typing:

# chmod 4511 /usr/bin/cu
# chmod 4511 /usr/bin/tip

10. My stock Hayes modem is not supported---what can I do?

Actually, the manual page for tip(1) is out of date. There is a generic Hayes dialer already built in. Just use
at=hayes in your /etc/remote (see remote(5)) file.

The Hayes driver is not smart enough to recognize some of the advanced features of newer modems---messages like
BUSY, NO DIALTONE, or CONNECT 115200 will just confuse it. You should turn those messages off when you use
tip(1) (using ATX0&W).

Also, the dial timeout for tip(1) is 60 seconds. Your modem should use something less, or else tip will think there is a
communication problem. Try ATS7=45&W.

Actually, as shipped tip(1) does not yet support it fully. The solution is to edit the file t ipcon£ . h in the directory
/usr/src/usr.bin/tip/tip. Obviously you need the source distribution to do this.

Edit the line #define HAYES 0 to #define HAYES 1. Then make and make install. Everything works nicely
after that.

11. How am I expected to enter these AT commands?

Make what is called a “direct” entry in your /etc/remote file (see remote(5)). For example, if your modem is
hooked up to the first serial port, /dev/cuaa0, then put in the following line:

cuaal:dv=/dev/cuaal:br#19200:pa=none

Use the highest bps rate your modem supports in the br capability. Then, type tip cuaa0 (see tip(1)) and you will be
connected to your modem.

If there is no /dev/cuaa0 on your system, do this:

# cd /dev
# sh MAKEDEV cuaa0

Or use cu as root with the following command:
# cu —-lline —sspeed

with 1ine being the serial port (e.g. /dev/cuaa0) and speed being the speed (e.g.57600). When you are done
entering the AT commands hit ~. to exit.
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12. Why does the <@> sign for the pn capability not work?
The <@> sign in the phone number capability tells tip to look in /etc/phones for a phone number. But the <@>

sign is also a special character in capability files like /etc/remote. Escape it with a backslash:

pn=\@

13. How can I dial a phone number on the command line?

Put what is called a “generic” entry in your /etc/remote file (see remote(5)). For example:

tipl15200|Dial any phone number at 115200 bps:\
:dv=/dev/cuaal:br#115200:at=hayes:pa=none:du:

tip57600|Dial any phone number at 57600 bps:\
:dv=/dev/cuaal:br#57600:at=hayes:pa=none:du:

Then you can do something like tip -115200 5551234. If you prefer cu(1) over tip(1), use a generic cu entry:

cull5200|Use cu to dial any number at 115200bps:\
:dv=/dev/cuaal :br#57600:at=hayes:pa=none:du:

and type cu 5551234 -s 115200.

14. Do I have to type in the bps rate every time I do that?

Put in an entry for tip1200 or cul200, but go ahead and use whatever bps rate is appropriate with the br capability.
tip(1) thinks a good default is 1200 bps which is why it looks for a t ip1200 entry. You do not have to use 1200 bps,
though.

15. How can I more easily access a number of hosts through a terminal server?
Rather than waiting until you are connected and typing CONNECT host each time, use tip’s cm capability. For

example, these entries in /etc/remote (see remote(5)):

pain|pain.deepl3.com|Forrester’s machine:\
:cm=CONNECT pain\n:tc=deepl3:
muffin|muffin.deepl3.com|Frank’s machine:\
:cm=CONNECT muffin\n:tc=deepl3:
deepl3:Gizmonics Institute terminal server:\
:dv=/dev/cuaa2:br#38400:at=hayes:du:pa=none:pn=5551234:

will let you type tip painor tip muffin to connect to the hosts pain ormuffin;and tip deepl3 to get to the
terminal server.

16. Can tip try more than one line for each site?

This is often a problem where a university has several modem lines and several thousand students trying to use
them...

Make an entry for your university in /etc/remote (see remote(5)) and use <\@> for the pn capability:
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big-university:\
:pn=\Q@:tc=dialout

dialout:\
:dv=/dev/cuaal3:br#9600:at=courier:du:pa=none:

Then, list the phone numbers for the university in /et c/phones (see phones(5)):

big-university 5551111
big-university 5551112
big-university 5551113
big-university 5551114

tip(1) will try each one in the listed order, then give up. If you want to keep retrying, run tip(1) in a while loop.

17. Why do I have to hit CTRL+P twice to send CTRL+P once?

CTRLAP is the default “force” character, used to tell tip(1) that the next character is literal data. You can set the
force character to any other character with the ~s escape, which means “set a variable”.

Type ~sforce=single-char followed by a newline. single-char is any single character. If you leave out
single-char, then the force character is the nul character, which you can get by typing CTRL+2 or
CTRLASPACE. A pretty good value for single-char is SHIFT+CTRL+6, which I have seen only used on some
terminal servers.

You can have the force character be whatever you want by specifying the following in your $HOME/ . tiprc file:

force=single-char

18. Why is everything I type suddenly in UPPER CASE?

You must have pressed CTRL+A, tip(1) “raise character”, specially designed for people with broken Caps Lock
keys. Use ~s as above and set the variable “raisechar” to something reasonable. In fact, you can set it to the same as
the force character, if you never expect to use either of these features.

Here is a sample .tiprc file perfect for Emacs users who need to type CTRL+2 and CTRL+A a lot:

force=""
raisechar=""

The " is SHIFT+CTRL+6.

19. How can I do file transfers with tip?

If you are talking to another UNIX system, you can send and receive files with ~p (put) and ~t (take). These
commands run cat(1) and echo(1) on the remote system to accept and send files. The syntax is:

~p <local-file> [<remote-file>]
~t <remote-file> [<local-file>]

There is no error checking, so you probably should use another protocol, like zmodem.
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20. How can I run zmodem with tip?

First, install one of the zmodem programs from the ports collection (such as one of the two from the comms
category, Irzsz or rzsz.

To receive files, start the sending program on the remote end. Then, press enter and type ~C rz (or ~C 1lrz if you
installed Irzsz) to begin receiving them locally.

To send files, start the receiving program on the remote end. Then, press enter and type ~C sz files(or ~C lsz
files) to send them to the remote system.
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1. FreeBSD uses far more swap space than Linux. Why?

FreeBSD only appears to use more swap than Linux. In actual fact, it does not. The main difference between
FreeBSD and Linux in this regard is that FreeBSD will proactively move entirely idle, unused pages of main
memory into swap in order to make more main memory available for active use. Linux tends to only move pages to
swap as a last resort. The perceived heavier use of swap is balanced by the more efficient use of main memory.

Note that while FreeBSD is proactive in this regard, it does not arbitrarily decide to swap pages when the system is
truly idle. Thus you will not find your system all paged out when you get up in the morning after leaving it idle
overnight.

2. Why does top show very little free memory even when I have very few programs running?

The simple answer is that free memory is wasted memory. Any memory that your programs do not actively allocate
is used within the FreeBSD kernel as disk cache. The values shown by top(1) labeled as Inact, Cache, and Buf are
all cached data at different aging levels. This cached data means the system does not have to access a slow disk again
for data it has accessed recently, thus increasing overall performance. In general, a low value shown for Free
memory in top(1) is good, provided it is not very low.

3. Why will chmod not change the permissions on symlinks?

Symlinks do not have permissions, and by default, chmod(1) will not follow symlinks to change the permissions on
the target file. So if you have a file, foo, and a symlink to that file, bar, then this command will always succeed.

[

% chmod g-w bar

However, the permissions on foo will not have changed.

You have to use either —H or —-L together with the —R option to make this work. See the chmod(1) and symlink(7)
manual pages for more info.

biiaédioiBcoc: The -r option does a RECURSIVE chmod(1). Be careful about specifying directories or
symlinks to directories to chmod(1). If you want to change the permissions of a directory referenced by a symlink,
use chmod(1) without any options and follow the symlink with a trailing slash (/). For example, if foo is a symlink
to directory bar, and you want to change the permissions of foo (actually bar), you would do something like:

% chmod 555 foo/

With the trailing slash, chmod(1) will follow the symlink, foo, to change the permissions of the directory, par.
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4. Can I run DOS binaries under FreeBSD?

Yes, you can use emulators/doscmd, a DOS emulation program, available in the FreeBSD Ports Collection.

OciaBudg: The doscmd program used to be an integrated part of FreeBSD, but was removed before the release
of FreeBSD 5.3.

If dosemd will not suffice, the add-on utility emulators/pcemu emulates an 8088 and enough BIOS services to run
many DOS text mode applications. It requires the X Window System.

5. What do I need to do to translate a FreeBSD document into my native language?

See the Translation FAQ (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/fdp-primer/translations.html) in
the FreeBSD Documentation Project Primer.

6. Why does my email to any address at FreeBSD.org bounce?

The FreeBSD.org mail system implements some of the stricter Postfix checks on incoming mail and rejects mail that
is either misconfigured or is potential spam. Your mail might bounce for one of the following reasons:

+ The email is being sent from a known spam domain or IP block.

The FreeBSD mail servers reject email from known spam sources. If you have service through a company or
domain who generates or relays spam, please switch to a service provider who does not.

+ The body of the email only contains HTML.
Mail should be sent in plain text only. Please configure your mail user agent to send plain text.
« The mailer at FreeBSD.org cannot resolve the IP address of the connecting host back to a symbolic name.

Working reverse DNS is a standard requirement for accepting mail from a host. Set up reverse DNS for your mail
server’s IP address. Many home services (DSL, cable, dialup, etc.) will not give you this option. In this case, relay
your email through your service provider’s mail server.

+ The hostname given in the EHLO/HELO part of the SMTP exchange cannot be resolved to an IP address.

A fully qualified, resolvable host name is necessary in this part of the SMTP dialogue before mail will be
accepted. If you do not have a host name that is registered in the DNS, then you should use your service provider’s
mail server to relay your mail.

» Your message had a message ID ending with the string “localhost”.

Some mail user agents generate bad message IDs which will not be accepted. You will need to persuade your mail
user agent to generate a valid message ID or else configure your mail transfer agent to rewrite them.

7. Where can I find a free FreeBSD account?

While FreeBSD does not provide open access to any of their servers, others do provide open access UNIX systems.
The charge varies and limited services may be available.

Arbornet, Inc (http://www.arbornet.org/), also known as M-Net, has been providing open access to UNIX systems
since 1983. Starting on an Altos running System III, the site switched to BSD/OS in 1991. In June of 2000, the site
switched again to FreeBSD. M-Net can be accessed via telnet and SSH and provides basic access to the entire
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FreeBSD software suite. However, network access is limited to members and patrons who donate to the system,
which is run as a non-profit organization. M-Net also provides an bulletin board system and interactive chat.

Grex (http://www.grex.org/) provides a site very similar to M-Net including the same bulletin board and interactive
chat software. However, the machine is a Sun 4M and is running SunOS.

8. What is sup, and how do I use it?

SUP (http://www.FreeBSD.org/cgi/ports.cgi?"sup) stands for Software Update Protocol, and was developed by
CMU for keeping their development trees in sync. We used it to keep remote sites in sync with our central
development sources.

SUP is not bandwidth friendly, and has been retired. The current recommended method to keep your sources up to
date is CVSup (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/synching.htmI#CVSUP)

9. What is the cute little red guy’s name?

He does not have one, and is just called “the BSD daemon”. If you insist upon using a name, call him “beastie”. Note
that “beastie” is pronounced “BSD”.

You can learn more about the BSD daemon on his home page (http://www.mckusick.com/beastie/index.html).

10. Can I use the BSD daemon image?

Perhaps. The BSD daemon is copyrighted by Marshall Kirk McKusick. You will want to check his Statement on the
Use of the BSD Daemon Figure (http://www.mckusick.com/beastie/mainpage/copyright.html) for detailed usage
terms.

In summary, you are free to use the image in a tasteful manner, for personal use, so long as appropriate credit is
given. If you want to use him commercially, you must contact Kirk McKusick. More details are available on the BSD
Daemon’s home page (http://www.mckusick.com/beastie/index.html).

11. Do you have any BSD daemon images I could use?

You will find eps and Xfig drawings under /usr/share/examples/BSD_daemon/.

12. T have seen an acronym or other term on the mailing lists and I do not understand what it means. Where should I
look?

Please see the FreeBSD Glossary
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/freebsd-glossary.html).

13. Why should I care what color the bikeshed is?

The really, really short answer is that you should not. The somewhat longer answer is that just because you are
capable of building a bikeshed does not mean you should stop others from building one just because you do not like
the color they plan to paint it. This is a metaphor indicating that you need not argue about every little feature just
because you know enough to do so. Some people have commented that the amount of noise generated by a change is
inversely proportional to the complexity of the change.
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The longer and more complete answer is that after a very long argument about whether sleep(1) should take
fractional second arguments, Poul-Henning Kamp <phk@FreeBSD.org> posted a long message entitled “A bike
shed (any color will do) on greener grass...
(http://www.FreeBSD.org/cgi/getmsg.cgi?fetch=506636+517178+/usr/local/www/db/text/1999/freebsd-
hackers/19991003.freebsd-hackers)”. The appropriate portions of that message are quoted

below.

“What is it about this bike shed?”” Some of you have asked me.

It is a long story, or rather it is an old story, but it is quite short actually. C. Northcote Parkinson wrote a book in the early
1960s, called “Parkinson’s Law”, which contains a lot of insight into the dynamics of management.

[snip a bit of commentary on the book]

In the specific example involving the bike shed, the other vital component is an atomic power-plant, I guess that illustrates
the age of the book.

Parkinson shows how you can go into the board of directors and get approval for building a multi-million or even billion
dollar atomic power plant, but if you want to build a bike shed you will be tangled up in endless discussions.

Parkinson explains that this is because an atomic plant is so vast, so expensive and so complicated that people cannot grasp
it, and rather than try, they fall back on the assumption that somebody else checked all the details before it got this far.
Richard P. Feynmann gives a couple of interesting, and very much to the point, examples relating to Los Alamos in his
books.

A bike shed on the other hand. Anyone can build one of those over a weekend, and still have time to watch the game on TV.
So no matter how well prepared, no matter how reasonable you are with your proposal, somebody will seize the chance to
show that he is doing his job, that he is paying attention, that he is here.

In Denmark we call it “setting your fingerprint”. It is about personal pride and prestige, it is about being able to point
somewhere and say “There! I did that.” It is a strong trait in politicians, but present in most people given the chance. Just
think about footsteps in wet cement.

—Poul-Henning Kamp <phk@FreeBSD.org> on freebsd-hackers, October 2, 1999
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1. How cool 1s FreeBSD?

Q. Has anyone done any temperature testing while running FreeBSD? I know Linux runs cooler than DOS, but have
never seen a mention of FreeBSD. It seems to run really hot.

A. No, but we have done numerous taste tests on blindfolded volunteers who have also had 250 micrograms of
LSD-25 administered beforehand. 35% of the volunteers said that FreeBSD tasted sort of orange, whereas Linux
tasted like purple haze. Neither group mentioned any significant variances in temperature. We eventually had to
throw the results of this survey out entirely anyway when we found that too many volunteers were wandering out of
the room during the tests, thus skewing the results. We think most of the volunteers are at Apple now, working on
their new “scratch and sniff” GUI. It is a funny old business we are in!

Seriously, both FreeBSD and Linux use the HLT (halt) instruction when the system is idle thus lowering its energy
consumption and therefore the heat it generates. Also if you have APM (advanced power management) configured,
then FreeBSD can also put the CPU into a low power mode.

2. Who is scratching in my memory banks??

Q. Is there anything “odd” that FreeBSD does when compiling the kernel which would cause the memory to make a
scratchy sound? When compiling (and for a brief moment after recognizing the floppy drive upon startup, as well), a
strange scratchy sound emanates from what appears to be the memory banks.

A. Yes! You will see frequent references to “daemons” in the BSD documentation, and what most people do not
know is that this refers to genuine, non-corporeal entities that now possess your computer. The scratchy sound
coming from your memory is actually high-pitched whispering exchanged among the daemons as they best decide
how to deal with various system administration tasks.

If the noise gets to you, a good £disk /mbr from DOS will get rid of them, but do not be surprised if they react
adversely and try to stop you. In fact, if at any point during the exercise you hear the satanic voice of Bill Gates
coming from the built-in speaker, take off running and do not ever look back! Freed from the counterbalancing
influence of the BSD daemons, the twin demons of DOS and Windows are often able to re-assert total control over
your machine to the eternal damnation of your soul. Now that you know, given a choice you would probably prefer to
get used to the scratchy noises, no?

3. How many FreeBSD hackers does it take to change a lightbulb?

One thousand, one hundred and sixty-nine:

Twenty-three to complain to -CURRENT about the lights being out;

Four to claim that it is a configuration problem, and that such matters really belong on -questions;

Three to submit PRs about it, one of which is misfiled under doc and consists only of “it’s dark™;
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One to commit an untested lightbulb which breaks buildworld, then back it out five minutes later;
Eight to flame the PR originators for not including patches in their PRs;
Five to complain about buildworld being broken;
Thirty-one to answer that it works for them, and they must have cvsupped at a bad time;

One to post a patch for a new lightbulb to -hackers;

One to complain that he had patches for this three years ago, but when he sent them to -CURRENT they were just
ignored, and he has had bad experiences with the PR system; besides, the proposed new lightbulb is non-reflexive;

Thirty-seven to scream that lightbulbs do not belong in the base system, that committers have no right to do things
like this without consulting the Community, and WHAT IS -CORE DOING ABOUT IT!?

Two hundred to complain about the color of the bicycle shed;
Three to point out that the patch breaks style(9);
Seventeen to complain that the proposed new lightbulb is under GPL;

Five hundred and eighty-six to engage in a flame war about the comparative advantages of the GPL, the BSD license,
the MIT license, the NPL, and the personal hygiene of unnamed FSF founders;

Seven to move various portions of the thread to -chat and -advocacy;
One to commit the suggested lightbulb, even though it shines dimmer than the old one;

Two to back it out with a furious flame of a commit message, arguing that FreeBSD is better off in the dark than with
a dim lightbulb;

Forty-six to argue vociferously about the backing out of the dim lightbulb and demanding a statement from -core;
Eleven to request a smaller lightbulb so it will fit their Tamagotchi if we ever decide to port FreeBSD to that platform;
Seventy-three to complain about the SNR on -hackers and -chat and unsubscribe in protest;

Thirteen to post “unsubscribe”, “How do I unsubscribe?”, or ‘“Please remove me from the list”, followed by the usual
footer;

One to commit a working lightbulb while everybody is too busy flaming everybody else to notice;

Thirty-one to point out that the new lightbulb would shine 0.364% brighter if compiled with TenDRA (although it
will have to be reshaped into a cube), and that FreeBSD should therefore switch to TenDRA instead of GCC;

One to complain that the new lightbulb lacks fairings;

Nine (including the PR originators) to ask “what is MFC?”;

Fifty-seven to complain about the lights being out two weeks after the bulb has been changed.
Nik Clayton <nik@FreeBSD.org> adds:

I was laughing quite hard at this.

And then I thought, “Hang on, shouldn’t there be ’1 to document it.” in that list somewhere?”

And then I was enlightened :-)
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4. Where does data written to /dev/null go?

It goes into a special data sink in the CPU where it is converted to heat which is vented through the heatsink / fan
assembly. This is why CPU cooling is increasingly important; as people get used to faster processors, they become
careless with their data and more and more of it ends up in /dev/null, overheating their CPUs. If you delete
/dev/null (which effectively disables the CPU data sink) your CPU may run cooler but your system will quickly
become constipated with all that excess data and start to behave erratically. If you have a fast network connection you
can cool down your CPU by reading data out of /dev/random and sending it off somewhere; however you run the
risk of overheating your network connection and / or angering your ISP, as most of the data will end up getting
converted to heat by their equipment, but they generally have good cooling, so if you do not overdo it you should be
OK.

Paul Robinson adds:

There are other methods. As every good sysadmin knows, it is part of standard practice to send data to the screen of
interesting variety to keep all the pixies that make up your picture happy. Screen pixies (commonly mis-typed or
re-named as “pixels” are categorized by the type of hat they wear (red, green or blue) and will hide or appear
(thereby showing the color of their hat) whenever they receive a little piece of food. Video cards turn data into
pixie-food, and then send them to the pixies - the more expensive the card, the better the food, so the better behaved
the pixies are. They also need constant stimulation - this is why screen savers exist.

To take your suggestions further, you could just throw the random data to console, thereby letting the pixies consume
it. This causes no heat to be produced at all, keeps the pixies happy and gets rid of your data quite quickly, even if it
does make things look a bit messy on your screen.

Incidentally, as an ex-admin of a large ISP who experienced many problems attempting to maintain a stable
temperature in a server room, [ would strongly discourage people sending the data they do not want out to the
network. The fairies who do the packet switching and routing get annoyed by it as well.
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1. How can I Iearn more about FreeBSD’s internals?

At this time, there is only one book on FreeBSD-specific OS internals, namely “The Design and Implementation of
the FreeBSD Operating System” by Marshall Kirk McKusick and George V. Neville-Neil, ISBN 0-201-70245-2,
which focuses on version 5.X of FreeBSD.

Additionally, much general UNIX knowledge is directly applicable to FreeBSD.

For a list of relevant books, please check the Handbook’s Operating System Internals Bibliography
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/bibliography-osinternals.html).

2. How can I contribute to FreeBSD?

Please see the article on Contributing to FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/contributing/article.html) for specific advice on how to do
this. Assistance is more than welcome!

3. What are SNAPs and RELEASEs?

There are currently three active/semi-active branches in the FreeBSD CVS Repository
(http://www.FreeBSD.org/cgi/cvsweb.cgi). (Earlier branches are only changed very rarely, which is why there are
only three active branches of development):

« RELENG_5 AKA 5-STABLE
« RELENG_6 AKA 6-STABLE
« HEAD AKA -CURRENT AKA 7.X-CURRENT

HEAD is not an actual branch tag, like the other two; it is simply a symbolic constant for “the current, non-branched
development stream” which we simply refer to as “-CURRENT”.

Right now, “~-CURRENT” is the 7.X development stream; the 5-STABLE branch, RELENG_S5, forked off from
“-CURRENT” in October 2004, and the 6-STABLE branch, RELENG_6, forked off from “~-CURRENT” in
November 2005.

4. How do I make my own custom release?

Please see the Release Engineering (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/releng/article.html)
article.

5. Why does make world clobber my existing installed binaries?

Yes, this is the general idea; as its name might suggest, make world rebuilds every system binary from scratch, so
you can be certain of having a clean and consistent environment at the end (which is why it takes so long).
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If the environment variable DESTDIR is defined while running make world or make install, the newly-created
binaries will be deposited in a directory tree identical to the installed one, rooted at $ {DESTDIR}. Some random
combination of shared libraries modifications and program rebuilds can cause this to fail in make world however.

6. Why isn’t cvsup.FreeBSD.org a round robin DNS entry to share the load amongst the various CVSup servers?

While CVSup mirrors update from the master CVSup server hourly, this update might happen at any time during the
hour. This means that some servers have newer code than others, even though all servers have code that is less than
an hour old. If cvsup.FreeBsD.org was a round robin DNS entry that simply redirected users to a random CVSup
server, running CVSup twice in a row could download code older than the code already on the system.

7. Why does my system say “(bus speed defaulted)” when it boots?

The Adaptec 1542 SCSI host adapters allow the user to configure their bus access speed in software. Previous
versions of the 1542 driver tried to determine the fastest usable speed and set the adapter to that. We found that this
breaks some users’ systems, so you now have to define the TUNE_1542 kernel configuration option in order to have
this take place. Using it on those systems where it works may make your disks run faster, but on those systems where
it does not, your data could be corrupted.

8. Can I follow -CURRENT with limited Internet access?

Yes, you can do this without downloading the whole source tree by using the CTM facility
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books/handbook/synching.htmI#CTM).

9. How did you split the distribution into 240k files?

Newer BSD based systems have a -b option to split(1) that allows them to split files on arbitrary byte boundaries.

Here is an example from /usr/src/Makefile.

bin-tarball:

(cd ${DISTDIR}; \

tar cf - . \

gzip —--no-name -9 -c | \

split -b 240640 - \
S{RELEASEDIR}/tarballs/bindist/bin_tgz.)

10. I have written a kernel extension, who do I send it to?

Please take a look at the article on Contributing to FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/contributing/article.html) to learn how to submit code.

And thanks for the thought!

11. How are Plug N Play ISA cards detected and initialized?
By: Frank Durda IV <uhclem@nemesis.lonestar.org>

In a nutshell, there a few I/O ports that all of the PnP boards respond to when the host asks if anyone is out there. So
when the PnP probe routine starts, it asks if there are any PnP boards present, and all the PnP boards respond with
their model # to a I/O read of the same port, so the probe routine gets a wired-OR “yes” to that question. At least one
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bit will be on in that reply. Then the probe code is able to cause boards with board model IDs (assigned by
Microsoft/Intel) lower than X to go “off-line”. It then looks to see if any boards are still responding to the query. If
the answer was 0, then there are no boards with IDs above X. Now probe asks if there are any boards below x. If so,
probe knows there are boards with a model numbers below X. Probe then asks for boards greater than X-(limit/4) to
go off-line. If repeats the query. By repeating this semi-binary search of IDs-in-range enough times, the probing code
will eventually identify all PnP boards present in a given machine with a number of iterations that is much lower than
what 2264 would take.

The IDs are two 32-bit fields (hence 2°64) + 8 bit checksum. The first 32 bits are a vendor identifier. They never
come out and say it, but it appears to be assumed that different types of boards from the same vendor could have
different 32-bit vendor ids. The idea of needing 32 bits just for unique manufacturers is a bit excessive.

The lower 32 bits are a serial #, Ethernet address, something that makes this one board unique. The vendor must
never produce a second board that has the same lower 32 bits unless the upper 32 bits are also different. So you can
have multiple boards of the same type in the machine and the full 64 bits will still be unique.

The 32 bit groups can never be all zero. This allows the wired-OR to show non-zero bits during the initial binary
search.

Once the system has identified all the board IDs present, it will reactivate each board, one at a time (via the same I/O
ports), and find out what resources the given board needs, what interrupt choices are available, etc. A scan is made
over all the boards to collect this information.

This info is then combined with info from any ECU files on the hard disk or wired into the MLB BIOS. The ECU
and BIOS PnP support for hardware on the MLB is usually synthetic, and the peripherals do not really do genuine
PnP. However by examining the BIOS info plus the ECU info, the probe routines can cause the devices that are PnP
to avoid those devices the probe code cannot relocate.

Then the PnP devices are visited once more and given their /O, DMA, IRQ and Memory-map address assignments.
The devices will then appear at those locations and remain there until the next reboot, although there is nothing that
says you cannot move them around whenever you want.

There is a lot of oversimplification above, but you should get the general idea.

Microsoft took over some of the primary printer status ports to do PnP, on the logic that no boards decoded those
addresses for the opposing I/O cycles. I found a genuine IBM printer board that did decode writes of the status port
during the early PnP proposal review period, but MS said “tough”. So they do a write to the printer status port for
setting addresses, plus that use that address + 0x800, and a third I/O port for reading that can be located anywhere
between 0x200 and 0x3ff.

12. Can you assign a major number for a device driver I have written?

FreeBSD-CURRENT after February 2003 has a facility for dynamically and automatically allocating major numbers
for device drivers at runtime. This mechanism is highly preferred to the older procedure of statically allocating
device numbers. Some comments on this subject can be found in src/sys/conf/majors.

If you are forced for some reason to use a static major number, the procedure for obtaining one depends on whether
or not you plan on making the driver publicly available. If you do, then please send us a copy of the driver source
code, plus the appropriate modifications to files.i386, a sample configuration file entry, and the appropriate
MAKEDEV(8) code to create any special files your device uses. If you do not, or are unable to because of licensing
restrictions, then character major number 32 and block major number 8 have been reserved specifically for this
purpose; please use them. In any case, we would appreciate hearing about your driver on the ¢€a€dniié€p £866a

29N 2 An~

0a--1éepi 6decoPoauni 6id6 FreeBSD (http:/lists.FreeBSD.org/mailman/listinfo/freebsd-hackers).
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13. What about alternative layout policies for directories?

In answer to the question of alternative layout policies for directories, the scheme that is currently in use is
unchanged from what I wrote in 1983. I wrote that policy for the original fast filesystem, and never revisited it. It
works well at keeping cylinder groups from filling up. As several of you have noted, it works poorly for find. Most
filesystems are created from archives that were created by a depth first search (aka ftw). These directories end up
being striped across the cylinder groups thus creating a worst possible scenario for future depth first searches. If one
knew the total number of directories to be created, the solution would be to create (total / fs_ncg) per cylinder group
before moving on. Obviously, one would have to create some heuristic to guess at this number. Even using a small
fixed number like say 10 would make an order of magnitude improvement. To differentiate restores from normal
operation (when the current algorithm is probably more sensible), you could use the clustering of up to 10 if they
were all done within a ten second window. Anyway, my conclusion is that this is an area ripe for experimentation.

Kirk McKusick, September 1998

14. How can I make the most of the data I see when my kernel panics?

[This section was extracted from a mail written by Bill Paul <wpaul@FreeBSD.org> on the freebsd-current mailing
list by Dag-Erling C. Smgrgrav <des@FreeBSD.org>, who fixed a few typos and added the bracketed comments |

From: Bill Paul <wpaul@skynet.ctr.columbia.edu>
Subject: Re: the fs fun never stops

To: Ben Rosengart

Date: Sun, 20 Sep 1998 15:22:50 -0400 (EDT)

Cc: current@FreeBSD.org

Ben Rosengart posted the following panic message]

> Fatal trap 12: page fault while in kernel mode

> fault virtual address = 0x40

> fault code = supervisor read, page not present
> instruction pointer = 0x8:0xf014a7e5

> stack pointer = 0x10:0xfded6f24

> frame pointer = 0x10:0xfd4ed6£28

> code segment = base 0x0, limit Oxfffff, type Oxlb
> = DPL 0, pres 1, def32 1, gran 1

> processor eflags = interrupt enabled, resume, IOPL = 0
> current process = 80 (mount)

> interrupt mask =

> trap number = 12

> panic: page fault

[When] you see a message like this, it is not enough to just reproduce it and send it in. The instruction pointer value
that I highlighted up there is important; unfortunately, it is also configuration dependent. In other words, the value
varies depending on the exact kernel image that you are using. If you are using a GENERIC kernel image from one
of the snapshots, then it is possible for somebody else to track down the offending function, but if you are running a
custom kernel then only you can tell us where the fault occurred.

What you should do is this:
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1. Write down the instruction pointer value. Note that the 0x8: part at the beginning is not significant in this case:
it is the OxfOxxxxxx part that we want.

2. When the system reboots, do the following:

% nm -n /kernel.that.caused.the.panic | grep fOxxxxxx

where f0xxxxxx is the instruction pointer value. The odds are you will not get an exact match since the
symbols in the kernel symbol table are for the entry points of functions and the instruction pointer address will
be somewhere inside a function, not at the start. If you do not get an exact match, omit the last digit from the
instruction pointer value and try again, i.e.:

% nm -n /kernel.that.caused.the.panic | grep fOxxxxx

If that does not yield any results, chop off another digit. Repeat until you get some sort of output. The result will
be a possible list of functions which caused the panic. This is a less than exact mechanism for tracking down the
point of failure, but it is better than nothing.

I see people constantly show panic messages like this but rarely do I see someone take the time to match up the
instruction pointer with a function in the kernel symbol table.

The best way to track down the cause of a panic is by capturing a crash dump, then using gdb(1) to generate a stack
trace on the crash dump.

In any case, the method I normally use is this:

1. Set up a kernel config file, optionally adding options DDB if you think you need the kernel debugger for
something. (I use this mainly for setting breakpoints if I suspect an infinite loop condition of some kind.)

Use config —g KERNELCONFIG to set up the build directory.
cd /sys/compile/KERNELCONFIG; make
Wait for kernel to finish compiling.

make install

SAE U T

reboot

The make(1) process will have built two kernels. kernel and kernel .debug. kernel was installed as /kernel,
while kernel .debug can be used as the source of debugging symbols for gdb(1).

To make sure you capture a crash dump, you need edit /etc/rc.conf and set dumpdev to point to your swap
partition. This will cause the rc(8) scripts to use the dumpon(8) command to enable crash dumps. You can also run
dumpon(8) manually. After a panic, the crash dump can be recovered using savecore(8); if dumpdev is set in
/etc/rc.conf, the re(8) scripts will run savecore(8) automatically and put the crash dump in /var/crash.

OciaBuog: FreeBSD crash dumps are usually the same size as the physical RAM size of your machine. That is,
if you have 64MB of RAM, you will get a 64MB crash dump. Therefore you must make sure there is enough
space in /var/crash to hold the dump. Alternatively, you run savecore(8) manually and have it recover the crash
dump to another directory where you have more room. It is possible to limit the size of the crash dump by using
options MAXMEM=(foo) 10 set the amount of memory the kernel will use to something a little more sensible. For
example, if you have 128MB of RAM, you can limit the kernel’s memory usage to 16MB so that your crash dump
size will be 16MB instead of 128MB.

Once you have recovered the crash dump, you can get a stack trace with gdb(1) as follows:
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% gdb -k /sys/compile/KERNELCONFIG/kernel.debug /var/crash/vmcore.0
(gdb) where

Note that there may be several screens worth of information; ideally you should use script(1) to capture all of them.
Using the unstripped kernel image with all the debug symbols should show the exact line of kernel source code
where the panic occurred. Usually you have to read the stack trace from the bottom up in order to trace the exact
sequence of events that lead to the crash. You can also use gdb(1) to print out the contents of various variables or
structures in order to examine the system state at the time of the crash.

Now, if you are really insane and have a second computer, you can also configure gdb(1) to do remote debugging
such that you can use gdb(1) on one system to debug the kernel on another system, including setting breakpoints,
single-stepping through the kernel code, just like you can do with a normal user-mode program. I have not played
with this yet as I do not often have the chance to set up two machines side by side for debugging purposes.

[Bill adds: "I forgot to mention one thing: if you have DDB enabled and the kernel drops into the debugger, you can
force a panic (and a crash dump) just by typing ’panic’ at the ddb prompt. It may stop in the debugger again during
the panic phase. If it does, type ’continue’ and it will finish the crash dump." -ed]

15. Why has dlsym() stopped working for ELF executables?

The ELF toolchain does not, by default, make the symbols defined in an executable visible to the dynamic linker.
Consequently d1sym () searches on handles obtained from calls to dlopen (NULL, flags) will fail to find such
symbols.

If you want to search, using d1sym (), for symbols present in the main executable of a process, you need to link the
executable using the —export-dynamic option to the ELF linker (1d(1)).

16. How can I increase or reduce the kernel address space?

By default, the kernel address space is 256 MB on FreeBSD 3.X and 1 GB on FreeBSD 4.X. If you run a
network-intensive server (e.g. a large FTP or HTTP server), you might find that 256 MB is not enough.

So how do you increase the address space? There are two aspects to this. First, you need to tell the kernel to reserve a
larger portion of the address space for itself. Second, since the kernel is loaded at the top of the address space, you
need to lower the load address so it does not bump its head against the ceiling.

The first goal is achieved by increasing the value of NKPDE in src/sys/i386/include/pmap.h. Here is what it
looks like for a 1 GB address space:

#ifndef NKPDE

#ifdef SMP

#define NKPDE 254 /+ addressable number of page tables/pde’s =/
#else

#define NKPDE 255 /* addressable number of page tables/pde’s =/
#endif /+ SMP «/

#endif

To find the correct value of NKPDE, divide the desired address space size (in megabytes) by four, then subtract one for
UP and two for SMP.

To achieve the second goal, you need to compute the correct load address: simply subtract the address space size (in
bytes) from 0x100100000; the result is 0xc0100000 for a 1 GB address space. Set LOAD_ADDRESS in
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src/sys/i1386/conf/Makefile. 1386 to that value; then set the location counter in the beginning of the section
listing in src/sys/1386/conf/kernel.script to the same value, as follows:

OUTPUT_FORMAT ("elf32-1386", "elf32-1386", "elf32-i386")

OUTPUT_ARCH (1386)

ENTRY (btext)

SEARCH_DIR(/usr/1lib); SEARCH_DIR(/usr/obj/elf/home/src/tmp/usr/i386—unknown-freebsdelf/1lib);
SECTIONS

{

/+ Read-only sections, merged into text segment: x/
= 0xc0100000 + SIZEOF_HEADERS;
.interp : { *(.interp) }

Then reconfig and rebuild your kernel. You will probably have problems with ps(1) top(1) and the like; make world
should take care of it (or a manual rebuild of 1ibkvm, ps(1) and top(1) after copying the patched pmap.h to

/usr/include/vm/.
NOTE: the size of the kernel address space must be a multiple of four megabytes.

[David Greenman <dg@F reeBSD . org> adds: I think the kernel address space needs to be a power of two, but I am
not certain about that. The old(er) boot code used to monkey with the high order address bits and I think expected at
least 256MB granularity. ]
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This innocent little Frequently Asked Questions document has been written, rewritten, edited, folded, spindled,
mutilated, eviscerated, contemplated, discombobulated, cogitated, regurgitated, rebuilt, castigated, and reinvigorated
over the last decade, by a cast of hundreds if not thousands. Repeatedly.

We wish to thank every one of the people responsible, and we encourage you to to join them
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/articles/contributing/article.html) in making this FAQ even better.
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