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¥ Spectra Logic  - jc6j^Pk3 nTier  ´éz FreeBSD É OpenZFS ?h9<

¥ Stormshield  - Stormshield x]4@Pk!"1sDH�*3 FreeBSD 0,µ¶FBSD
®x,-× ½Y§ñIJK 2ÙÚùlÁã¯4PëÇbd3-ù¤Nf<

¥ The Weather Channel  -
õ45wá%bélõdh½ïáFDW3£×%ïaña|bélõx]Xø3 IntelliStar
Pk¥?!" FreeBSD<

¥ Verisign  - VeriSign Ô&³d .com 2 .net ËxIJKè$ÓúzEl®3 DNS
µ¶Pµh9<=¹µ¶Pµ3h9efáàNã3x]9ÓÙÚ/0 FreeBSD
?&'N°bÀä¾¿3BÕ<

¥ Voxer - Voxer !"1 FreeBSD 3 ZFS ?ÍúRúïð½:6ùF× Voxer Å Solaris ¡!" FreeBSD
3=T? FreeBSD ;bxg3to»Vë·Hhi3Nf»j¥k3¸-BKëì<|1ÖÜ4i3
ZFS É DTrace DZËõ FreeBSD 3 ZFS ÑÉÑ1 TRIM<

¥ WhatsApp  - × WhatsApp ülÄ&óò¢ùíìîZöã¯"Üw´ 100 Èò TCP
Dé36ù¯Fi½Y/1 FreeBSD<i½ªÿ°ëmè|¢ùíìî"Üw´ 250 È3Dé<

¥ Wheel Systems  - FUDO
4@[Pk×HÓYz)_»_`»-ûzEBCwñÙÚS9Ó3á/½2ÛÜK<=¹DZG?z
FreeBSD }ÿ34@[DZ,µ¶F/0 ZFS, GELI, Capsicum, HAST E auditdistd<

FreeBSD Ñn>1þòÖ43¸WgJ1

¥ BSD Router  - z FreeBSD ,µ¶3ë·HÓ]RîoýévFu­Pg,Ywáê PC sD!h9<

¥ FreeNAS - u,x];víìîPk!"âPg3 FreeBSD<ÖÜ1z Python
,µ¶3xû³ü?ÞH UFS 2 ZFS ;vÙÚ3ÛÜFÉÑ1 NFS»SMB/ CIFS»AFP»FTP 2
iSCSIFÃbz FreeBSD Jail ,µ¶3²oÙÚ<

¥ GhostBSD - C" Gnome ¶üëì3 FreeBSD -R�<

¥ mfsBSD - "?÷åY]@Å-.D@R FreeBSD ÙÚpö;89<

¥ NAS4Free - z FreeBSD E PHP Íúxû³ü,µ¶3;víìî<

¥ OPNSense - OPNsense ?óòz FreeBSD
,µ¶3¸W»ÁÇ!"EÁÇ÷å3LMNÉ]R6ù<OPNsense
bëAþwqç3½ÓLMN!rb3DZ<iâ?1½Ó ´3ûüDZCFã¯;b¸óÉ4@3
?W<

¥ TrueOS - ûË�*3 FreeBSDF5k1¤¶ü!"¦!"3ö·H89?ùï FreeBSD
5ë3DZ¤âb!"¦Fu­Pg?sy!"¦w Windows 2 OS X 73´t<

¥ pfSense  - z FreeBSD ,µ¶3LMN-R�FÉÑu·+ôEëmè IPv6<

¥ ZRouter  - (£ä5åvD3¸WoýévFz FreeBSD
,µ¶Fu­Pg?Çýì^]Rî!3u"vD<
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w FreeBSD µX°xy!Yz{| z FreeBSD ,µ¶3 ´2ìú3éè3wx  yÀ< Wikipedia
ÑU¬1ó> z FreeBSD ,µ¶3 ´yÀ <

1.3. 4Ç FreeBSD gJ
ªê?z3? FreeBSD gJ3ãäF/Ä&à»gJøázE¸-èä<

1.3.1. FreeBSD &àÞ³

FreeBSD ghmWÇ 1993 'ûF #?WèÇU¬ó«K<{é 386BSD úà89PgJ3}ÌùòeQB
Nate WilliamsFRod Grimes É Jordan Hubbard<

}û3øá?0íó> 386BSD 3S7�*3op (Snapshot) ?úà!"úà89 (Patchkit)
e`ç=y.3þòBÕFÑTU|93gJJK}0 386BSD 0.5 ï 386BSD Interim ¥?=ò=T<

386BSD ? Bill Jolitz
39ÓÙÚFw×¯ßS³~Ê1§�ó'3ÄõFlÿúà897ÅÇë3çBNÉìF ½.LÖÜó
>´t[3 "ÞÑ" op?Öf Bill< JGFRÇ Bill Jolitz
ÄJ.LÇÜñUêgJ3~YFHqb;&æí\?3LÿFâzêgJ¥áJülSà<

=ùB~,=òøá×üqb Bill 3ÉLIb'â3äØF}Ì ½C" David Greenman
ãåç.L3J^FÑß?
"FreeBSD"<wéB1×¯3ó¹!"¦ßèËÌ.L1}û3øáFlÿøáê?ê;&¥¸üÿ#QR
<Jordan {1 Walnut Creek CD-ROM ½ëFÿíÇ_g¡Q FreeBSD
3-R½]F×#¹N¥!x3BYÞÀ3ÇÉ< Walnut Creek CD-ROM NÃì^z CD ?-R FreeBSD
3S=Fã¯ÖÜ1óùeîzEo¦3x]< §N? Walnut Creek CD-ROM
w#ò¯7!àçïí3¯öF=òîîçJ3gJ@YZN°^,ìw3 FreeBSD
o¦3^Ï|ï7=¾3mè<

¨óñz CD-ROM (Ex]) -R3�*, FreeBSD 1.0F?w 1993 'óÍï-.< ê�*C"1 U.C.
Berkeley zºâéä-R3 4.3BSD-Lite ("Net/2") EÆA?èÇ 386BSD
ÉèRIDµX°3Go,µ¶<UÇ¨ó©-RG4Ãÿ^DF¼½òªÿÇ 1994 ' 5
ï-R1Ö×^D3 FreeBSD 1.1<

JGUÌNôFöóòßõ3õúw Novell 2 U.C. Berkeley 4Ç Berkeley Net/2
ºâË=ù%#3ûü&LËÌ!^< U.C. Berkeley á~ëV>3 Net/2
3®ägç?" «?3"H?ÂÇ Novell 3K  "Ñ "A*!?×¯NôïÅ AT&T ÇÉ3< Berkeley
É|3? Novell UÇ 4.4BSD-Lite 3"¡¢"F}Ì× 4.4BSD-Lite EÇ-RËÌF¥No? «R,<
Gâbìb Net/2 !"¦çõ5£÷¤V0~�*F=/01 FreeBSD< Ç?F¼½õ&ÊÇ 1994 ' 6
ï¥ï¦àÅ.z Net/2 ,µ¶3 ´<wUïÖËêF*gJõ§Æw9yzï9}Ìó©-RFÑß?
FreeBSD 1.1.5.1<

FreeBSD ¥¸ü1=¨_Kñ~-;©mP3ªÃ89 "Ñ "Å@~3HN]ù3 4.4BSD-Lite ñ~ùl<
=ò "Lite" �*?N]ù3FT, Berkeley 3 CSRG
S³«|1ëÇw÷)óòYz¸e@R3ÙÚâÄ&3®äg (µÇ§¬=ù!3&Ê)FHê�*w Intel
6ù3­®?<ºN]ù3< î| 1994 ' 11 ï*gJr]^1=ò/­F ã¯wê' 12 ï¥z CD-
ROM zEx]3!ä-R1 FreeBSD 2.0< ¯Jê>�*w×¯bä°±h²F³I?übß´3^D<
lËÇ 1995 ' 6 ïò-R1VáÁ45FVÕ3 FreeBSD 2.0.5<

è#¯z?FFreeBSD w¢ó©Uðï�*¡QêL[»¦ÅEDZ¯¥°-.óò~3-.�*<

øïFÏ93¸-ghàMw 10.X-CURRENT (trunk) ­ÉSQRFG 10.X 3op (Snapshot) �*Yzw
opíìî  ÇÉ<

1.3.2. FreeBSD gJøá

FreeBSD gJ3øáwÇÖÜY9öß"µ3IDGN®âögy`,t< ¼½ËSÆABU®äg
(zEgh*m) çb<ºë3å£F
TUF×JN³ß¶·bó¹¡X!3¸¹F³¼½ÁqLÿº.%&ÊÉ|=è¡f<
¼½~,¼½3»&"!¼"?,ögBÖÜ®ägF NÛ ½Lÿ"=¹®äg0cdF
T,=¾®äg§ZöõVÒÓ%!"FÅG-½ñäØ<

17

https://www.freebsdfoundation.org/about/testimonials/
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¼~,=?èRID}µ*3Fã¯Ñ?¼½â¾¿3óòøá<

¼½®ägÀSFb§¬?z GNU ½"é¼®x,- (GPL) ï¦ GNU jbÁ½"é¼®x,- (LGPL)
-.3#¹®ägâbôÆ3®3y`FÃÕÃ?5`[3&Ê¸ó®ägGN?¹3< RÇ!" GPL
3IDw½Ó"µ!°23§¬QR[FTUF_`YzY/3iF ¼½°¿jÙ'!"y`ÖUVbÁ3
BSD �x?-.ID<

1.3.3. FreeBSD ¸-èä

FreeBSD 3¸-?óò<º¸óH9Â[3´®FßöÅ $%¦JÀ
âü|3F?R@ÇÉ^æ!È3$%¦-ùm?3< FreeBSD
3¸-µ¶Åª§Æþz"g3¸-¦?´xPx]eã89<
¼½Ñ³º4Þÿ#¹U¼½3ghÛcd3~¸-¦É~3EßF
#¹bcdVQó²ö2gJ3BÃÄ&w FreeBSD ·îërnqrs  DÃ¼½< FreeBSD ébnqrs
U#¹ÄÅ1y¼½QÅ3BÑ?Ö×b"3<

çr?Àé¸-¦ï¦²³ä3ÆÇl9FAÂy FreeBSD gJÉi3¸-´®°?Nc31

SVN ;vÎ
´Ýþ'? FreeBSD 3S0=ügÀ (Source tree) óî?z CVS (Concurrent Versions System)
?U¬3F i?ó²¹ó3=üg_Û89< Å 2008 ' 6 ïmF FreeBSD gJ¸ü¡" SVN
(Subversion)<
=?óò"&3V0ú9FT,lÿ=ügÀE&à�*j^3þÇNOo¦°ñFCVS
ðï3·îy`ê?ê;È< togJ2 Port ²oC;vÎÑã¾Ç 2012 ' 5 ïE 2012 ' 7 ïR
CVS ¡, SVN<jö÷ ã²a3=ügÀ  óX?ÇÉb4_gÇÉ FreeBSD src/
;vÎ3VA¡:FzE !" Port ²oC  1y_gÇÉ FreeBSD Port ²oC<

Öâ¦JÀ
âÉ3 Öâ¦ (Committer)  æ3?U Subversion =ügÀb µ£  xy3BF ÁHõ®¯ú¡
FreeBSD =üg3xy< ("committer" óêWè�*ÛÜÙÚS3 commit
æçFêæç?"?ó~3ú¡Öâ¤;vÎ)< ögBçYz4aBÕ| Bug
Database Fw4aBÕËïFYz!" FreeBSD nqyÀ»IRC ÊËïrs?&~BÕA3?óòcd
(Bug)<

FreeBSD X*ÆÇ
_`ó FreeBSD ü^?óÌéè3iF FreeBSD X*ÆÇ (FreeBSD core team)
ßÖ×Çéè3ÍA°<
X*ÆÇ3Ô&íWwÇ&'UgJ3ùDbâÕ3ÅªFzÎÿà&3éß-ù<
UõFÏjÐÓHDW3¸-¦3£Öâ¦3RôÑ?X*ÆÇ3íWËóFlÿñ ~^K33£ÑÑ
Ò~3X*ÆÇ^K< øï3X*ÆÇ?w 2018 ' 7
ïÅÖâ¦ÓYBËSYí?3F=òYÔ¢/'°Ôîó©<

!
_ãAþ3¸-¦FX*ÆÇëV­^K3£ FreeBSD ¸-ç?õ8[äGSF
Á\Å*gJSÕÉögÖòFâz=Ã?óò "á×" N±êõdy, "'�ÉÑ"
rU< ïü" "ÍA°" ?ÔíYZN?@Ø×FïÆ¼½±ê:1
 ½?ófèÙóÚ=*3TÛ>h»òBñ ãI^ßF GY/å£ FreeBSD
¸-3ý+b,¦rU)

<{é$%¦
}ÌóäF³=ä%<}Nñ&3F
}ë3¸-¦ÆÇß?LM,¼½ÖÜ4PzEcdúà3!"¦èÍ< 2 FreeBSD
<X*¸-¦Üú3Ô&éäF¥??´ûÀ FreeBSD ·îërnqrs
?QRÝ½F=éüYö÷FjöÀ x]¡W  zÂyáäNã3 FreeBSD nqrs<

FreeBSD $%¦JÀ  Ö×ÏHNO^ÏSF Ã&b$%ß°õô£ñSF &N&)×÷Þ$%
FreeBSD ó¹4Pßf

ÖÜ=ügÁ<,=ògJ0$%3àóéäÑ Ä&ëÌå£3]ù89yÀjöÀ FreeBSD
ghxy <

áG4ËF¼½3¸-èäö?RÁÅ3ã*ââ«¬<=òCSèä3Pg,3?× FreeBSD 3
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!"¦ V¥kFYz@áÁ3;<ãóòS03®äÎF¸¹óºw3$%¦{|wõ)G¼½3øá?Ö
ÜóòêL39ÓÙÚFÁbëÇÖ43 ±"®ä F×!"¦Zö$Á3452!" "Ñ
"G=ò¸-èäU¼½&]^=òøá?:h93<ºÕ<

¼½UÇ#¹S&3£ FreeBSD ¸-¦39ã?1 j'L_ãïBó¾3å£Fz&'àM^D)

1.3.4. ¨ùé®ä

|1µ¶-R�ËõFFreeBSD
ÖÜ1;b!æòº"3®ä3­®ID3²oCFw»µ*t3ã¯FSbw´ 24,000 ò Port)Port
3-.Å HTTP íìî|\]»ïÙ»òäîFôåâb¾¿çwíü<]ù3 Port ²oCÄ&§� 500
MB<&òöóò Port aÃÄ&æ0øû|aS453®äøûFJÌ}£ make
install FªÿÙÚ¥°"Üçê3ú9<aòö3¢ò Port
]ù=ü-R�àá?ú>êë3FâzaÃÄ&b$ö3ºn>7?òöaS&3 Port<ôåâb Port
çÖÜS³ñðòöÕ3"²o"FaYz?´ÞÀ3æç?45 ( pkg
install )FÖÜ#¹NS&èRÅ=ügòö3B!"<VAb4²o2 Port 3¡:YÇ
45±"®ä1²o2 Port  ÇÉ<

1.3.5. ñ to

âbÉÑ3 FreeBSD
�*ç°w45®äSÖÜóòYZF×aYzwûüHÙÚ453Äà45rõ3:;to|
/usr/local/shared/doc/freebsd <:;toÑYwèÌl¯!"²o45Fx÷:;Ç è Port
V~:;to <aÑYz!"ögÉÑ HTML 3§¨îQ£êô URL (õS45w*e3#$1

FreeBSD !"#$
/usr/local/shared/doc/freebsd/handbook/index.html

FreeBSD ºèBéC
/usr/local/shared/doc/freebsd/faq/index.html

UõFYwêôx`{|}~� (Ñ?V~}Êê3�*)1 https://www.FreeBSD.org/ <
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Chapter 2. 45 FreeBSD
2.1. ·¤
bAàNã3é=Yz@R FreeBSDFËÌâwëìF/Ä1

¥ óÒFGepö;FYêëÁë£|aâY/3FGëì<pö;YÅ Download FreeBSD
ûüêëFKVM ("qcow2"), VMWare ("vmdk"), Hyper-V ("vhd")
E=ü5å3pö;çÉÑ<=¹Á<45®ä3pö;FG?S³ñðPLÕ ("S45Õ")
3*íFYîª!"Á@R45Ì39Ó<

¥ ÁÛìúFGepö;FYw Amazon 3 AWS Marketplace , Microsoft Azure Marketplace  É Google
Cloud Platform  wÁÛìú!hR3FGepö;<b4_gw Azure !Vì FreeBSD 3¡:YCé
Azure :;to S3Ö4WX<

¥ SD ípö;FÜ(£äÙÚF_ Raspberry Pi ï BeagleBone Black !"3pö;FYÅ Download
FreeBSD ûüêëF=¹;v"îðyåçÌz=üpö;3âäµ£ SD
íz×=¹¸-l]çZöïú<

¥ 45®äpö;F"?45 FreeBSD |snFÜóÒ3¶e»ðlïíìîÙÚ!"<

UWªê?3V>°³´¨ÜòvíF:;_g!"t^³ü,µ¶345®ä bsdinstall 45 FreeBSD<

óÒ?:F*Wâµ345:;?TU i386ª É AMD64 Åª<_`Yz"Çñ 6ùF§°ôþ:;<
45®äÉ*Wâñ¤3àáYZ°b¹ç89Fâzj§*Wõ,½"3æüFGN?]@pÿ?0<

!
Ù'"ö!H45®ä45 FreeBSD 3!"¦F YZ°U pc-sysinstall bcdF=?
TrueOS ghâ!"3<  Yz"?45ö!H¶ü (TrueOS) ï?æçô�*3
FreeBSD< ÷Xjö÷ TrueOS !"¦ Handbook
(https://www.trueos.org/handbook/trueos.html )<

¥]=WFa§1y1

¥ }¤3sDÄÊÉ FreeBSD ÉÑ3Åª<

¥ _g÷) FreeBSD 345ÉD<

¥ _g¸ü@R bsdinstall<

¥ bsdinstall °éB3BÕFBÕýþ3ß~FzE_g4é<

¥ 45òó¯_g0¾¿{|<

¥ _gwàä45ï!" live �*3 FreeBSD<

w¸üÀ¥=WËïFaÄ&1

¥ À¥×§453 FreeBSD �*â®â3sDÉÑyÀFÁXUÙÚ3sD?}bÉÑ<

2.2. }¤sDÄÊ
45 FreeBSD 3sDÄÊl FreeBSD 3�*ÉsDÅªGNã< FreeBSD
-R�ÉÑ3sDÅªÉ5å°ôw FreeBSD -.¡:  ûü< FreeBSD êëûü
Ñb÷¤_gà&3Y/wNãÅª!"3pö;<

FreeBSD 45®£Ä&pô 96 MB 3 RAM zE 1.5 GB
3sn>7<JGF_Uô3-.DEºn>7Ã:lwÖË3±"!F_(£äPk<óÒ"µ3¶üÙ
Ú°Ä&VA3¡WF2-4 GB RAM 2pô 8 GB 3sn>7?Nc3mä<

¢óàÅª3"ÜîÄÊ·¤_ê1

amd64
¶ülQ2ð-·lQ}ºè3"Üîè·Fh"w�ý3ÙÚ<Intelª Kêè·,
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Intel64Fñ ËM½ÝKêè·, x86-64<

2 amd64 Öá3"Üî-í/Ä1AMD Athlonª64, AMD Opteronª, AX* Intelª Xeonª zE
Intelª Coreª 2 2ËÌ3"Üî<

i386
Ä·3¶ülQ2ð-·lQº!"U 32-bit, x86 Åª<

ôåâbÄôähÿÀG3 i386 Öá"ÜîçbÉÑ<âb Intelª 486 ï?VãÄ3"ÜîÑbÉÑ<

FreeBSD YwbÉÑ*D#`ôõ (Physical Address Extensions, PAE) DZ3 CPU
!h"êDZââ?3Tä<b¸ï PAE ÉÑ3X*°õ7w´ 4 GB
3-.DFÁ×=¹w´3-.DZöõÙÚ!"< ³!" PAE °y`5åÍú®äE FreeBSD
3ñ DZFxtjè pae(4) <

ia64
øïÉÑ3"Üî? Itaniumª É Itaniumª 2<ÉÑ3ö÷«/0 HP zx1F Intelª 460GX É Intelª
E8870< À"Üî (Uniprocessor, UP) ÉUKA"Üî (Symmetric Multi-processor, SMP)
3PLçbÉÑ<

powerpc
âbà÷ USB 3 New World ROMAppleªMacª ÙÚçbÉÑ< SMP wA CPU 3eîçbÉÑ<

32 #G3X*ÃZ!"ï 2 GB 3 RAM<

sparc64
FreeBSD/sparc64 ÉÑ3ÙÚôw FreeBSD/sparc64 gJ <

âbw´óò"Üî3ÙÚçbÉÑ
SMP<Ä&u"3ºnÙÚFT,U¯ç=Éñ 9ÓÙÚ¼"ºn<

2.3. 45ïêk89
óø&LÙÚªl45 FreeBSD 3}¤sDÄÊFßYzêë45;vÁêk453ÉD<
0=¹ËïFð(CzêXUyÀ3Zø?}êkÕ11

1. k>ñ&¡¢

45ög9ÓÙÚïF á?  &ðk>âbñ&¡¢<
N&j^k>w×§453ÙÚ!FG?§¡¢j^wY­|ºnFö? USB
lmn»x]!3öóòÙÚï?é!k>ìú!<
¸ü45®£ï&(Ck>F&Lk>ÄbâbÄ&3;vFóø45®äâäHÙÚ3ºnFâ
bj^w!ü3¡¢ç°Åò<

2. .L FreeBSD 45wùí

_` FreeBSD ?àóó²&45|lQ39ÓÙÚF=ò²úYz[´< ³?û_ FreeBSD
&Éñ 9ÓÙÚ¼"ºn>73iFß&.L FreeBSD &45wùòºnï?ùò­tu
(Partition)<

w i386 É amd64 ÅªFY§ºn­t^Aò­tuFYzY/êô/à­tþâä (Partitioning
scheme) 3ñSóàè^< |Ú3 Ô¸eüû (Master Boot Record, MBR)
3óò­tuþL´}AYbÜò Ô­tu  (Primary partition)FTó¹&àýWFFreeBSD
K=¹Ô­tu, slice FñSóòÔ­tuY9, ôõ­tu  (Extended
partition)Fôõ­tuòY­t^Aò þä­tu  (Logical partition)< GUID ­tuþ  (GUID
Partition Table, GPT) ?j~ÉjÞÀ3­tºn3é=FóÒ GPT *9§Æ¢òºnAè 128
ò­tuFNoÄ&!"þä­tu<

" ó¹¿jÄ39ÓÙÚFö? Windowsª XP ÁNÖá GPT ­tþâä< _`
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https://man.freebsd.org/cgi/man.cgi?query=pae&sektion=4&format=html
https://www.FreeBSD.org/platforms/sparc/


FreeBSD §É=è9ÓÙÚ¼"óòºnFÝÄ&" MBR ­tþâä<

FreeBSD ¸eïú®äÄ&Ô­tuï? GPT ­tu<_`âb3Ô­tuï GPT
­tuçS!"F"îéóñSóò­tu× FreeBSD
!"<_`&÷)óò­tuGN«|=b3¡¢FYz!"ºnñPëM389?çMìb3­
tuFÁ!"éóí?3>7÷)~­tu<

áà¹óÉôó3ºnñPëM89ôÇ
http://en.wikipedia.org/wiki/List_of_disk_partitioning_software <GParted Live
(http://gparted.sourceforge.net/livecd.php ) ?àÄ­tuòä®ä GParted 3¹ó Live CD<
GParted ã¯ÑõÆA Linux Live CD -R�âÿû<

"
wà&!"3tuêFºnñPëM389Yz4@3÷)×~3­tu!"3
>7< ³TIbYZ°dYS³^w3­tuFâzwú¡ºn­tuïF
óL&k>ñ&¡¢FÁ&~k>3]ù[<

wºn­tuSj^Nã39ÓÙÚ×óùlQYz45Aò9ÓÙÚFöóà9=?!"FGH
·î ( FGH ) FY×Aò9ÓÙÚã¯7@RGNÄ&¡õögºn­tu<

3. ÿCx]¡:

V> FreeBSD
45éäÄ&x]Dé?êë45;FTUËÌ345®£F45®äQ£PLÙÚx]3³ü<

_`x]Sb DHCP íìîFÝY?´êíìîèúPLx]F§ç=!"
DHCPFÝÄ&ÅuIx]ÛÜ¦ï?xPx]ìúÜ±½ (Internet Service Provider, ISP)
ÇÉz3x]¡:ÜÙÚ!"1

a. IP #`

b. mx]!"

c. ñP½:û IP #`

d. x]3xIJK

e. x] DNS íìî IP #`

4. (C FreeBSD #dþ

¢Û FreeBSD gJÑÖ&'¢ò FreeBSD
-R�Zö¢YZ%êLF³$%¶·Ã?°&&íìFÁbðM3YZ°->ñ'45å®3c
dF×=¹BÕõ-ìÁúàÌF°õüûw FreeBSD xy3 FreeBSD #dþ
(https://www.freebsd.org/releases/12.0r/errata/ )<
45ïð(C#dþFz&'qb°ñ'|453BÕ<

âb-R�3¡:É#dþYzw FreeBSD xy3-R¡:{|
(https://www.freebsd.org/releases/ )<

2.3.1. êk453ÉD

FreeBSD 45®äÁN?óòYzwñ 9ÓÙÚ!@R3±"®äF@GaÄ&êë FreeBSD
45;F2û45;|ªlñ;vè·2ëM3ÉD (CD, DVD ï USB)FJÌ¸eÅ(£3ÉD?45<

FreeBSD 345;YÇ <a
href="https://www.FreeBSD.org/where/<mark>download">www.freebsd.org/where/#download</
a> ÇÉ<45;3JKR FreeBSD -.�*»Åª»zE;vè·â«^FÔíF&Å DVD 45
FreeBSD 10.2 | amd64 3ÙÚFÄêë [.filename]#FreeBSD-10.2-RELEASE-amd64-
dvd1.iso</mark>FÁ2û=ò;v| DVDFJÌ!"(£ DVD ?¸e<

45;bÆAàY"3âäFâä°ÉÌlQÅªEÉDè·3NãG9<

Ãböóà45;?¤!" UEFI (Unified Extensible Firmware Interface)
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¸e3lQ!"F=¹45;3JK°Äb uefi <

;vè·1

¥ -bootonly.iso 1=?}ÇÞ345;F;vSÃÄ45®ä<
45¯Ä&xPx]Dé?êëâÄ3;vz]^ FreeBSD 45<=ò;v±!" CD
2û±"®ä2û| CD !"<

¥ -disc1.iso 1=ò;vÄbâb45 FreeBSD âÄ3;vF/Ä=ügE Port ²oC<=ò;v±!"
CD 2û±"®ä2û| CD !"<

¥ -dvd1.iso 1=ò;vÄbâb45 FreeBSD âÄ3;vF/Ä=ügE Port ²oCFÑàÄý­3
Binary
²oY45õvÛÜ®äzEó¹±"®äF_U¥YÅÉD45]ù3ÙÚFçîDé|xPx]<
=ò;v±!" DVD 2û±"®ä2û| DVD !"<

¥ -memstick.img 1=ò;vÄbâb45 FreeBSD âÄ3;vF/Ä=ügE Port
²oC<=ò;v±ÉÌzê89æïµ£| USB lmn!"<

¥ -mini-memstick.img 1è) -bootonly.iso F³NÄ45;
(YÉâ&êë)F45¯Ä&xPx]DéFYÉ µ£p*;| USB  3:;§U;vµ£p USB
lmn<

pö;êë]^ËÌFêëãóòøûËS3 CHECKSUM.SHA256<FreeBSD ÖÜ sha256(1)
Y"?gÿpö;3 R+g (Checksum) F!"éä, sha256
imagefilename Fñ 9ÓÙÚÑ°bè)3®ä<

¿UgÿÌ3R+g2 CHECKSUM.SHA256
;vS3ØFR+g±ê&]@ÖªF§R+gNÖªFÝýþêpö;?,-3F"îoêëó©<

2.3.1.1. µ£p*;| USB

*.img  ;v?lmn3]ùàá3 pö; (image) Fê;v
NZ îª";v3éäQË|øá5å<bÆA±"®äY"?µ£ *.img  | USB
lmnF*X°³´ñS/à<

# wàMËïFjðk> USB !3ñ&¡¢F=ò®£°y|wlmn!.b3¡¢<

Procedure: !" dd  ?µ£pö;

"
*-í!" /dev/da0  0,øá5åF?pö;§°µ£3#å< ú"
ó­M* &~&!"35åà&FT,=òæï°/0âbwæLøá5å!S^w
3¡¢<

1. dd(1)  æçô89w BSD, Linuxª zEMac OSª ÙÚGY!"<&!" dd  2ûpö;Äð(£
USB lmnFJÌ&~lmn35åJK<JÌæLSêë345;JKzE USB
lmn35åJK<*íï-wSb3 FreeBSD ÙÚ2û amd64 45pö;|¨óò USB
5å<

# dd if=FreeBSD-10.2-RELEASE-amd64-memstick.img of=/dev/da0 bs=1M
conv=sync

§=òæï@RòóFj&~ USB
lmn?}Ã\1ëFzEê5åJK?}æß=òlmnFGN?óò­tu<b¹9ÓÙÚY
ZÄ&!" sudo(8)  ?@R=òæç<H dd(1)  3æçï=wNã39ÓÙÚ!b¹NãFí_w
Mac OSª Ä&!"Mµ3 bs=1m FGw Linuxª
=è3ÙÚYZ°2^µ£ú9F&5`]^âbµ£ú9FÄ!" sync(8) <
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Procedure: !" Windowsª ?µ£p*;

" ú"&~æL3ºneý°à&FTwæLºne!3.b¡¢§°õ3,2/0<

1. ÇÉ Image Writer Windowsª �

Image Writer Windowsª � ?óò¹ó3±"®äFYzà&%§pö;µ£lmn<YÅ
https://sourceforge.net/projects/win32diskimager/  êëFÁyåç|óò¡¢4<

2. " Image Writer µ£p*;

56 Win32DiskImager öïïú®ä< &~ Device  Èï3ºneý°?lmn3ºneý°<
Ôê¡¢4öïY/&µ£lmn3pö;< Ôê [!Save!] Ô7&Lpö;J<
&~âb¾¿çà&Flmn3¡¢4Áqbwñ õv¸ï< âb¾¿êkÕÌFÔê [!Write !]
§pö;µ£lmn<

aìwYz¸ü45 FreeBSD <

2.4. ¸ü45

#

ñP45®£wêô:eÈïËïN°Uºn0ögVú1

Your changes will now be written to disk.  If you

have chosen to overwrite existing data, it will

be PERMANENTLY ERASED. Are you sure you want to
commit your changes?

w=ò8b:eËïYzl¯Sà45F§bögPLcd3zÞFÃÄwU¯4³lQ
F§N°UÙÚºn0ögV¡<

*X§³´_g!"ËÌ êk453ÉD  æïâêk345ÉD?¸e<&!"Y¸e3
USBFjw¸ïlQï(£ USB lmn<&!" CD ï
DVDFÝY¸ïlQÌw¨ó¯7(£ÉD<_gPLÙÚ!"(£3ÉD¸eÉNã3ÙÚÅª°bâN
ã<

2.4.1. w i386ª E amd64 ¸e

=/àÅªÖÜ1 BIOS YÀYY/¸e35åFÉÌ&!"345ÉDè·FY/ CD/DVD ï USB
5å0,¨óò¸e5å<ëAþ3ÙÚÑ°ÖÜo¦iYwïú¯Y/¸e5åFGNÄ&Q£BIOSF½
º=òÔiYZ? F10 , F11 , F12  ï Escape  ñSËó<

§lQIë£1ìb39ÓÙÚFGN? FreeBSD 45®äF=TYZ,1

1. @R¸e®£¯45ÉD(£Ôe3¯7Nö|Fj×45ÉDâwlQSÁñ~ïúlQ<

2. \à&ú¡ BIOS ï\j;Fjoù(C¨óò¸e5åY/1à&35å<

3. ÙÚ¥ÄFç=ÉÑ!"Y/3¸eÉD¸eF->=òtuYz!" Plop Boot Manager
(http://www.plop.at/ en/ bootmanagers.html ) ?ÅY/3¸eÉD¸e<

2.4.2. w PowerPCª ¸e

wëV>e·FYÇ¸e¯Ô9ij!3 CF¥YÅ CD ¸e<§w< Appleª 3ijÝYÔ9 Command
!+!Option !+!O !+!F  ï Windows !+!Alt !+!O !+!F Fíì 0 > Öï¯F}£
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boot cd:,\p pc\l oader cd:0

2.4.3. w SPARC64ª ¸e

ëAþ SPARC64ª ÙÚ°èúÅºn¸eF&Å CD 45 FreeBSD Ä&Q£ PROM<

&Q£ PROMFÄñ~¸eÙÚJÌwÓ¸e:eíì<:e°Ée·GbâNãF³ë\Ü`°_1

Sun Blade 100 (UltraSPARC-IIe ), Keyboard Present

Copyright 1998-2001 Sun Microsystems, Inc.  All rights reserved.

OpenBoot 4.2, 128 MB memory installed, Serial #51090132.
Ethernet address 0:3:ba:b:92:d4, Host ID: 830b92d4.

§ÙÚàMÅºn¸eFU¯Ôêij!3 L1 !+!A  ï Stop !+!A  ï?´£ô Console Tí BREAK<×!"
tip ï cu, ~# -íóò BREAK ÌFPROM 3Öï°wÀ CPU 3ÙÚíì okFSMP 3ÙÚíì ok
{0}FñS3þ^ýþïú3 CPU þ<

U¯Fó£ CD |ºneJÌw PROM Öïhü}£ boot cdrom <

2.4.4. FreeBSD ¸eYÀ

Å45ÉD¸eËÌF°Èï_ê3YÀ1

: 1. FreeBSD ¸eë£®äYÀ

ñPw¸eQ£ FreeBSD 45®äïYÀ°wÓ!"¦}£ 10 ;<F§S³45
FreeBSDFÝ°w¸eQ£ FreeBSD ïwÓ<&2¦¸eg¯î?=÷CüYZFjÔ Space
i<&Y/YZFÔê;Èáï3þ^»^GïÔi<YÀbzêYZYY<

¥ ïúA!"¦èä ( Boot Multi User )1=òYZ°àM FreeBSD
¸e®£F§¸eg¯îS³2¦FYÔ 1 »ëµïMµ B  ï Enter  i<

¥ ïúÀ!"¦èä ( Boot Single User )1=òèä"?úàS453 FreeBSDF_ À!"¦èä
â¤<YÔ 2 »ëµïMµ S  Q£=òèä<
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¥ >¸|ë£®äÖï ( Escape to loader
prompt )1=òYZ°¸eQ£ú?ÖïF=òèäÄbbyþÇ3¤ÄæçF=òèäx÷:;Ç
Äàù <YÔ 3  ï Esc  Q£=òÖï<

¥ ñ~¸e ( Reboot )1ñ~¸ïÙÚ<

¥ PL¸eYZ ( Configure Boot Options )1¸ïàVYÀFx÷:;Ç FreeBSD ¸eYZYÀ <

: 2. FreeBSD ¸eYZYÀ

¸eYZYÀ­^/òV><¨óòV>"?@4Ô¸eYÀïñPögSæ03YZ4ñPØ<

¨ÍòV>"?æ0Y"3YZ,¸ ( On) ï4 (
Off )F?´ÔêYZ;Èáï3ò°ï^G<ÙÚ§°óî!"=¹YZ¸eFî|YZõú¡<bþòY
ZYzw=òYÀ0æ01

¥ ACPI ÉÑ ( ACPI Support )1§ÙÚw¸e¯í9FYA¡æ0=òYZ,4 ( Off )<

¥ 4@èä ( Safe Mode)1§ÙÚw ACPI ÉÑ ( ACPI Support ) P,4 ( Off )
¯¸e¯IJ°í9FYA¡§UYZP,¸ ( On)<

¥ À!"¦ ( Single User )1æ0=òYZ,¸ ( On) ?úàS^w3 FreeBSD _ À!"¦èä
â¤FBÕúàÌF§ñP44 ( Off )<

¥ x÷¡: ( Verbose )1æ0=òYZ,¸ ( On)
?Cü¸e®£SVx÷3:eF=wBOsDBÕ¯<ºb"<

w0]âÄ3Y/ÌFÔê 1  ï Backspace  @4Ô¸eYÀFJÌÔê Enter  àM¸eQ£
FreeBSD<FreeBSD
@R5åõ7Eë£45®ä¯°ÈïóÙô3¸e:eF¸e]^ËÌF°Èï'(YÀ_ '(YÀ <
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: 3. '(YÀ

Ôê Enter  Y/ñP3 [!Install !] Q£45®äFªê?*W§³´_g!"=ò45®ä<
§&Y/ñ ZøFY!"CïDéßiïE¼áï3^FY/S&3YÀZø< [!Shell !] Y"?Q£
FreeBSD 3 Shell !"æçô89w45Ëïêkºn< [!Live CD!] YZY"?w45Ëï¡"
FreeBSDFLive �*3x÷:;Ç !" Live CD <

!
&ñ~(õ¸e:eF/ÄsD5åõ7FjÔëµïMµ S  JÌoÔ Enter  Q£
Shell<w Shell ÖïËÌ}£ more /var/run/dmesg.boot
JÌ!">Gi?Hú:e<×Cü]IÌ}£ exit  @4'(YÀ<

2.5. !" bsdinstall
*X§bûawÙÚ45Ëï bsdinstall
YÀ3Õ£zE°éB3¡:è·FY!"éßi?Y/YÀ3YZFJÌÔê Space
Y/ïÇÜY/YÀZø<×]^ËÌFÔê Enter  j^YZJÌQ£êóòhü<

2.5.1. Y/ijU±þYÀ

ÉÌ!"3ÙÚ ConsoleFbsdinstall YZó¸üÈï3YÀ°_ ijU±þY/ <
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: 4. ijU±þY/

&PLijqåFjY/ [!YES!] Ôê Enter Fªÿ°ÈïYÀ_
Y/ijYÀ <§&!"ñP3qåFÝY!"éßiY/ [!NO!] JÌÔê Enter  Ï´=òYÀhü<

: 5. Y/ijYÀ

PLijqå¯FY!"!2êéßi?Y/}ª�SDª|ÙÚ3ij3ijU±þ
(Keymap)FJÌÔê Enter  j^YZ<

!
Ô Esc
°>¸=òYÀJÌ!"ñP3ijU±þF§NyJ&!"#àijU±þF United
States of America ISO-8859-1  ?Ñ?'K3YZ<

w FreeBSD 10.0-RELEASE
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zEËÌ3�*FS³351=òYÀF°Èï]ù3ijU±þYZFÁñðY/ñPØ<öõF×Y/
ñ ijU±"¯FwàMËï°ÈïUi1×!"¦7¡ijU±þ?&~<

: 6. ¡QÌ3ijU±þYÀ

2.5.2. PLÔeJK

êóò bsdinstall YÀ"?,~453ÙÚPLÔeJK<

: 7. PLÔeJK

}£wx]!éóçÍ3ÔeJKFÔeJK&?]ù3ÔeJKF_ machine3.example.com <
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2.5.3. Y/&453Go

ªê? bsdinstall °ÖïY/&453Y"Go<

: 8. Y/&453Go

.L&453GoÔ&°ËÌÙÚ3"µzEY"3ºn>7áÇ<FreeBSD X* (Kernel) E Userland
ÚK, µ¶ÙÚ (Base system) F?"î453V><ÉÌÙÚ3ÅªFV>GoYZN°Èï1

¥ doc  - rõ3:;toFëV>?³'(ï3 LF°45| /usr/shared/doc <R FreeBSD
togJâÖÜ3:;toYwËÌ45FÉp V~toC  S3æï89<

¥ games  - þò|Ú BSD \]F/Ä fortune, rot13 zEñ <

¥ lib32  - w 64-bit �*3 FreeBSD Ü@R 32-bit ±"®ä!"3Öá[®äÎ<

¥ ports  - FreeBSD Port
²oC?ó²Yèúêë»òö45¨ùéID²o3ClF 45±"®ä1²o2 Port
S°ër|_g!" Port ²oC<

" 45®äÁN°(C?}b±$3ºn>7FFreeBSD Port ²oC°!"M 500 MB
3ºn>7FÃbwb$ö3ºn>7¯rY/=òYZ<

¥ src - ]ù3 FreeBSD =ügF/ÄX* (Kernel) 2
Userland<¯JëAþ3±"®äÁNÄ&F³iYzòö5åÍú®ä»X*è«ïV>?è Port
²oC3±"®äFiã¯Ñ"?0,¸- FreeBSD *mâ!"<]ù3=ügÀÄ& 1 GB
3ºn>7Fñ~òöùò FreeBSD ÙÚÄ&rõo 5 GB 3>7<

2.5.4. Åx]45

Ç Åx]45  âï3YÀÃ°w!" -bootonly.iso CD
45¯ÈïFT=ò45ÉDSÁ\Ä45;3Q*<RÇ45;"î?´x]êëFUYÀ°bå&ðP
Lx]³ü<
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: 9. Åx]45

&PLx]DéFÔê Enter  JÌÉp PLx]³üí
S3æï89F]^x]³ü3PLËÌFY/2&45 FreeBSD
3lQÖãâw%u3ôöyF×ôöyêª�øálQF;vêë3¦Å°¿joF=°Nô453¯7
<

: 10. Y/ôöy

§w*e345ÉDS{|45;vF45®£¥°àM<

2.6. qåºn>7
ªê?3YÀ"?.Lqåºn>73éä<
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: 11. FreeBSD 10.x ïV~�*3ºn­tYZ

ü¿ä ( Guided ) ºn­t°èúPLºn3­tu (Partition)F#ú ( Manual )
ºn­tY×QÄ3!"¦!"YÀZø÷)èû3­tuFG Shell  °¸ï Shell
Öï×QÄ3!"¦Yz!"æïô89_ gpart(8) , fdisk(8)  zE bsdlabel(8)  ?÷)èû3­tu< ZFS
ºn­tÃw FreeBSD 10 EËÌ3�*Yz!"FY÷)Y/[3v3 root-on-ZFS ÙÚÁÉÑ ¸eëì
(Boot environment) <

*X°³´wqåºn­t¯Ä&÷Ç#¹AtFÁH°ï-áàºn­t3éä<

2.6.1. mJ­tuqå

qå;vÙÚ¯&-Ésn3¡¢|}3¦ÅõOjàOoFTUjMHëÇ^Ç3;vÙÚ±&jª�º
n3õOFGjë3­tu_ /usr  ±óåwºnjàVF÷¤÷)­tu3Õ£_ê1 / , swap, /var  JÌ
/usr <

eîñ93"µ°@p| /var  ­tu3ëMF=ò­tu"?'^no (Mailbox)»7P; (Log file)
ENþesQ
(Spool)<É!"¦þE'^397FnoE7P;YZ^Ï|ç=ñ93ëMFóÒ?:ëV>3!"@ô
°w /var  Ä&w´ 1 GB 3Y"ºn>7<

!
b¯w /var/tmp
°Ä&jA3>7F×~ID45F²o89°Å²oSÇí2^3Q*åÇ
/var/tmp <§w /var/tmp  qb$ö3>7F&45ë·ID²oFí_ Firefox,
Apache OpenOffice ï LibreOffice °@RÂ<

/usr  ­tu'^1ÆAÉLÙÚh93;vF/Ä FreeBSD Port
²oCzEÙÚ=ügF=ò­tu÷¤pô&b 2 GB 3>7<

wmJ­tuëM¯FjS->7ÄÊF×TTò­tu>7N$¯&¡!"ñ ­tu¯°@UV<

ËÌ³+Fâ0­tu±,?*D-.D (RAM) 3/W<!"}¤ÄÊ3 RAM
?h93ÙÚ°Ä&VA3â0>7?ÇÉVÕ3þì<qå¥M3â0â7YZ¿\ VM
­û^Ög6!NÿFHèÌ23VA-.D¯YZ° >BÕ<

wbþò SCSI ºnïþò IDE
ºnwNã_`î3ë·ÙÚ÷¤w¢òºne!çPLâ0>7F}AYpÜòºne<¢òâ0­tu
3ëM±ª�Öã<X*¯Yz"zößëM3â0>7F³àV¡¢Üª°±| 4
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W3}ëâ0­tuëM¯F×â0­tu;bÖã3ëMYz×X*Yz}ÿ3éäSDáòºn3â0
>7<mJjëâ0>7?Yz3F×!qb!"|Aôâ0>7F=Ñ°×&Åò_3®äX?h9Vá
ÁFGNÄ5`ñ~ïúÙÚ<

à&30ºn­tFYzukÊêµ£â >3¡¢Y÷2³º¥Ç3­tuF§µ£Êê3­tuówº
n3Z[Yz23 I/O 6!<¯Jjë3­tuYZÑÄ&23 I/O
6!F³§=¹­tuèºnZ[­úâ2336!ÁN°¿§ /var  ­|ºnZ[â2336!?3Èÿ<

2.6.2. ü¿äºn­t

×Y/=òé=FYÀ!°ÈïY"3ºnF§lQb45AòºnFÝÄY/ñSóò?45 FreeBSD<

: 12. èAòºnY/

Y/ºnËÌFªê?YÀ°Öï?}&45|ùòºnï?!"ç\3>7÷)~3­tu<§Y/ [
!Entire Disk !]F°èú÷)½"3­tuqå?]^ùòºn<Y/ [!Partition !]
Ý°!"ºn!\!"3>7?÷)­tuqå<
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: 13. Y/]ùºnï­tu

­tuqå÷)]^ËÌFo(Có©&L?}ªl453ÄÊ<Y/ [!Revert !]
°ñP­tu4?,=?3PLØFY/ [!Auto !] °ñ~÷)èúqå3 FreeBSD
­tu<­tuÑYz#ú÷)»ú¡ï«|<×&~ºn­tà&ËÌFY/ [!Finish !] àM45<

: 14. &~S÷)3­tu

2.6.3. #úºn­t

Y/=òé=°¸ï­tuòä®ä1
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: 15. #ú÷)­tu

Y/&453ºne (w=òím, ada0) JÌY/ [!Create !] °zYÀÈïY"3­tþâä (Partition
scheme)1

: 16. #ú÷)­tu

amd64 lQ}:l3Y/½º? GPTFç=Öá GPT 3ÄlQÝ±!"
MBR<Gñ ­tþâäóÒ°"w#¹j_èïjÄ3lQ!<

þ 1. ºn­tþâä

çµ :;

APM Apple Partition MapF"Ç PowerPCª<
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çµ :;

BSD ç MBR 3 BSD á`FT< BSD
3ºn89YZç=aæêá`Fb¯õK0
bKu"èä (Dangerously dedicated mode) <

GPT GUID ­tuþ
(http://en.wikipedia.org/wiki/GUID_Partition_T
able )<

MBR Ô¸e-û
(http://en.wikipedia.org/wiki/Master_boot_reco
rd )<

PC98 !" MBR ¡òF"Ç NEC PC-98 lQ
(http://en.wikipedia.org/wiki/Pc9801 )<

VTOC8 Volume Table Of ContentsF"Ç Sun SPARC64
E UltraSPARC lQ<

Y/]­tuþâäÁ÷)ËÌFoY/ [!Create !] ó©?÷)­tu< Tab  iY"?wc#7­údá<

: 17. #ú÷)­tu

áê3 FreeBSD GPT 45°!"pôùà­tu1

¥ freebsd-boot  - j^ FreeBSD ¸e®ä (Boot code)<

¥ freebsd-ufs  - FreeBSD 3 UFS ;vÙÚ<

¥ freebsd-swap  - FreeBSD â0>7<

öóòØÉÞß3­tuè·? freebsd-zfs F=ò­tu"?óå FreeBSD ZFS ;vÙÚ ( Z ;vÙÚ
(ZFS))<jö÷ gpart(8)  ÇÉY"3 GPT ­tuè·:;<

;vÙÚ­tuY÷)AòFHbV>B°ÔÕ!"|Ú3qåéä§ / , /var , /tmp  zE /usr
­¸^ówNã3­tu<jö÷ ÷)|Ú­t3;vÙÚ­tu  3-í<

ëM ( Size) c#Yz!"º"3çµ?}£1 K ýþ KB, M ýþ MB, G ýþ GB<

! :×3Ueºnfu (Sector) °ÖÜ}ÿ36ZFGH×­tuëM, 4 KB
3¶þWþYef&'Uewºne!3 512-byte ï 4K-byte
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fu<óÒ?:F!"­tuëM, 1M ï 1G
3¶þWþ?}ÞÀ3éä&'¢ò­tuz 4K
3¶þWþ0,¸ü<àóóòíõ?1 freebsd-boot  ­tuTøï¸e®ä (Boot
code) 3y`FNYëÇ 512K<

§­tuàÄ;vÙÚ¥°Ä&óò1ëä ( Mountpoint )F§Ã&÷)óò UFS
­tuF#d1ëä±P, /<

á` ( Label )
?­tu3JKFºneJKïò°YZT,ºneDª|Nã3_`îïDÜgGbâNãF³­tuá
`ÁN°¡õ<TUw;v_ /etc/fstab
Söp¯F!"á`?oýºneJK2­tuò°°×ÙÚUsDõVbVA3ác>7<GPT
á`°ÇºnDÜËÌíìw /dev/gpt/ <ñ ­tþâä3á`âbNãDZFHá`°w /dev/
Sbáè3øû<

!
¢ò­tuj!"éóçÍ3á`?¸¹ÖãJK3QáFá`Yz3£2lQJK»"
µ»%äb43t^<í_F!" labroot  ï rootfslab  ?0,lQJK, lab  3 UFS
Ëøû­tu<

í 1. ÷)|Ú­t3;vÙÚ­tu

|Ú3­tuqå°§ / , /var , /tmp  zE /usr  ­¹!"Nã3;vÙÚ2­tu<ð÷) GPT
­tþâäFJÌÉpêþâï÷)­tu<êþ?TU 20G
øáºn3­tuëMF§wøáºnbVAY"3>7FÝY23â0>7 (Swap) ï /var
°¿jb"<zêâï3á`Gz ex ,^»Fýþ
"example"F¥¦±pïü3:;!"ñ éóçÍ3á`<

ñP FreeBSD 3 gptboot  °ñ9¨óò UFS ­tu, /  ­tu<

­tuè· ëM 1ëä á`

freebsd-boot 512K

freebsd-ufs 2G / exrootfs

freebsd-swap 4G exswap

freebsd-ufs 2G /var exvarfs

freebsd-ufs 1G /tmp extmpfs

freebsd-ufs ªÊñPØ
(ÉºnÖï)

/usr exusrfs

èû3­tu÷)]ÌFY/ [!Finish !] àM45<

2.6.4. Root-on-ZFS èúºn­t

w FreeBSD 10.0-RELEASE ËÌÉÑ1èú÷) root-on-ZFS
345®£<=àºn­tèäÃZ!"ùòºnFÁ°y|ùòºnà3àá<45®ä°èú÷)Ue
4k ZÉ3­tuJÌ5` ZFS !" 4k fu (Sector)<×!w 512
#Gfu3ºn!"Ñ@4@FÁ231&'w 512 #G3ºn!÷)j^h (Pool) ÑYw\?3£ 4k
fuºn3Õ"Fçr?9,rõ3^j>7ï9,¾¿ºn3oý´<45®äÑYY/[C" GELI
ºn3vF_ !" geli 0ºn3v  â³´F§¸ïºn3vF°÷)óòàÄ /boot  øû3 2 GB
\3v3¸ej^hF=òj^hS°j^X*Eñ ¸e"&3;v<JÌç\3>"°¤ ZFS
j^h!"<

Ô& ZFS PLYÀÖÜ1þòPLYZ?_`j^h3÷)<
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: 18. ZFS ºn­tYÀ

Y/ T  ?PLj^hè· ( Pool Type ) zE&«^j^h3ºn<èú ZFS
45®äøïÌÉÑ÷)Àói2 vdevF|1wSD (Stripe) èä<&÷)VQR3j^hFÄ!" Shell
èäºn­t  389?÷)j^h<45®äÉÑ÷)áàj^hè·F/ÄSD Stripe
(N÷¤FqbkÑDZ)»ôö Mirror (6ZjÿF³Y">7jô) zE RAID-Z 1, 2, 2 3
(­¹bZÖáÊã¯ 1, 2 2 3
òºn3,-)<wY/j^hè·¯°wjk3êéÖïâÄ3ºnþÇFzEw!" RAID-Z
¯F¢àqå}ÿ3ºnþ<

: 19. ZFS j^hè·

Y/j^h ( Pool Type )
ËÌF°ÈïY"3ºnyÀFJÌ°Öï!"¦Y/óòïAòºn?÷)j^h<ªÿ°(+PL?&
LY/3ºn$öF§N$FY/V¡YZ ( [!<Change Selection> !]) ?@4ºnyÀïÇÜ ( [!<Cancel> !])
?V¡j^hè·<
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: 20. ºnY/

: 21. ç63Y/

§bóòïAºn\íìwyÀ!Fïw45®äïúÌrDª3ºnFYY/ñ~^Ö5å ( [!- Rescan
Devices !]) ?V~Y"ºn3yÀ<&¸¹y|lc3ºnFY"ºn¡: ( [!- Disk Info !])
?(C¢òºnF/ÄºnS3­tþzEáàñ ¡:_5å·°2£° (§b3i)<
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: 22. ­7ºn

Ô ZFS PLYÀÑ§Æ!"¦}£j^hJK»4³5` 4k fuUe»¸ïï4³3v»æ0 GPT (÷¤)
2 MBR ­tþè·zEY/â0>7áÇ<PLâbYZ,S&3ØËÌFjY/YÀ!é345 ( [!>>>
Install !]) YZ<

§¸ï1 GELI ºn3vF45®ä°Öï}£/©"?3vºn3vg<
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: 23. ºn3vvg

45®äªÿ°ÖÜ}Ìó©ú¡3e°YÇÜðïâY//0"?÷) ZFS j^h3ºne<

: 24. }Ìú¡

JÌ45®£°àºàM<
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2.6.5. Shell èäºn­t

×&0QÄ345¯Fbsdinstall
3ºn­tYÀYZç=ÖÜÄ&3Â[<QÄ3!"¦Yzwºn­tYÀY/ [!Shell !]
YZ?#ú­tºne»÷);vÙÚ»]µ /tmp/bsdinstall_etc/fstab  zE1ë;vÙÚ| /mnt
ê<=¹ú9]^ËÌF}£ exit  Y@4 bsdinstall àM45®£<

2.7. &~45
ºnPL]ËÌFªê?3YÀ°×awâäHâY3snËïb}Ìó©e°0õVF§Ä&0õVFY
Y [!Back !] @4|Ôºn­tYÀ< [!Revert & Exit !] Ý°>¸45®äFN°Usn0ögõV<

: 25. }Ì&~

&¸ü*P345FjY/ [!Commit !] JÌÔê Enter <

45¯7°ÉÌY/3-R�»45ÉD»lQ3¦ÅGbâNãFªê?°bóÙô:e°båøï3Q
Å<

»ðF45®ä°âäHY/3ºnFJÌûüH­tu<JÌF§!"ÌY¸e (Boot only)
3ÉDÝ°¸üêëY/3Go1
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: 26. ÇÉ-R�;v

ªÿF°(+-R�3;v]ù[?&'qbTêë´®Sï45ÉD3¥Ç´®S¥ÇcdM^3,-1

: 27. (+-R�;v

}ÌF(+´3-R�;v°õÇíj^pºn1
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: 28. y¸-R�;v

âbY/3-R�;vÇíÌFbsdinstall
°Èï¨ó©45ÌPLhüFY"345ÌPLYZ°wêóX:;<

2.8. 45ÌÞßAZ
FreeBSD 45]ËÌFbsdinstall
°w¸eQ£~453ÙÚËïÖïPLþòYZF*X§³´=¹PLYZ<

! ÙÚ¸eËÌF bsdconfig
ÖÜ1óòYÀ¿ß3éäY"?PLÙÚ!"=¹zEñ 3YZ<

2.8.1. PL root  vg

»ðF"ÄPL root
3vgF}£vg¯FÁN°îªwhü!Èï}£3^G<}£]vgËÌF"îo}£ó©?&~qb
}£cd<
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: 29. PL root  vg

2.8.2. PLx]³üí

ªÿF°ÈïwlQ!{|3x]³üíyÀ<jY/&PL3³üí<

! §!" bootonly  3éä45wðïSbPL´x]F§°Ï´x]PLYÀ<

: 30. Y/x]³üí

§Y/3?m¥x]³üíF45®ä°Ï´=V>îª| Y/ IPv4
x] F§Y/3?çéx]³üíFÙÚÝ°¸ü^Öçé^Çä (Wireless Access Point)1
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: 31. ^Öçéx]^Çä

xéx]°!" Service Set Identifier (SSID) ?îæFSSID
?óàÞn»éóçÍ3JKF"?¼J¢òx]< ^Ö¯{|3 SSID
°ô|yÀFÁ°:;êx]Y"33vè·< §S&Dé3 SSID Á\íìwyÀ!FYY/ [!Rescan!]
o^Öó©F§S&Dé3x]IJqbíìFj(Cïé3Dé?}bBÕFï¦A¡§lQ­pVé�
^Çä3#åFJÌo^Öó©<
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: 32. Y/çéx]

JÌF}£3v¡:?Dé|Y/3çéx]<5ô÷¤!" WPA2 3vFTjÄ33vè·F_ WEP
ÌÖÜço34@[<§x]!" WPA2 ÝÄ}£vgFÑK9 Pre-Shared Key
(PSK)<÷Ç4@[F}£|}£13^G°zî°Èï<
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: 33. WPA2 PL

ªê?FY/?}&PLm¥x]ïçéx]³üí3 IPv4 #`1
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: 34. Y/ IPv4 x]

b/àéäYzPL IPv4< DHCP °èúPLx]³üíHêx]!Äb DHCP
íìîrY!"<}ÝF"î#ú}£#`3¡:?0p>PL<

!
jN&l¥}£x]¡:FT,=NÛ"<_`qbY"3 DHCP
íìîFYßx]ÛÜ¦ïx]ìúÜ±½ (Internet Service Provider, ISP) ÆÇôÇ
Ä&3x]¡:  3¡:<

§bY"3 DHCP íìîFjwªê?3YÀSY/ [!Yes!] Ý°èúPLx]³üí<×{| DHCP
íìîÁHÇÉÙÚ3#`¡:¯F45®ä°íìó­<DC3¦q<
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: 35. Y/ IPv4DHCP PL

§qbY"3 DHCP íìîFÝY/ [!No!] JÌw=òYÀS}£zê#`¡:1

50



: 36. IPv4 p>#åPL

¥ IP #` ( IP Address) - &­q¤=ùlQ3 IPv4
#`<#`"îéóçÍHNYSõñ wuIx]!3Pk!"<

¥ mx]!" ( Subnet Mask ) - x]3mx]!"<

¥ ñP]Rî ( Default Router ) - IP #`âwxà3ñP½:û<

ªê?3hü°éB?}&PL³üí3 IPv6 #`F§YzHS&!" IPv6FjY/ [!Yes!]<
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: 37. Y/ IPv6 x]

ã¾b/àéäYzPL IPv6<StateLess Address AutoConfiguration (SLAAC)
°èúßuI]RîjÊÇÉà&3PL¡:Fjö÷ http://tools.ietf.org/html/rfc4862
ÇÉQó²¡:<p>PLÝÄ&#ú}£x]¡:<

§bY"3 IPv6 ]RîFjwªê?3YÀY/ [!Yes!]
?èúPLx]³üí<×{|]RîÁHÇÉÙÚ3#`¡:¯F45®ä°íìó­<DC3¦q<
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: 38. Y/ IPv6 SLAAC PL

§qbY"3 IPv6 ]RîFjY/ [!No!] JÌw=òYÀS}£zê#`¡:1
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: 39. IPv6 p>#åPL

¥ IPv6 #` ( IPv6 Address ) - &­q¤=ùlQ3 IPv6
#`<#`"îéóçÍHNYSõñ wuIx]!3Pk!"<

¥ ñP]Rî ( Default Router ) - IPv6 #`âwxà3ñP½:û<

}Ì3x]PLYÀ?"?PLxIJKÙÚ (Domain Name System, DNS)
3y7îFy7î°/0ÔeJK,x]#`<§S!" DHCP ï SLAAC
?èúPLx]³üíFy7îPL ( Resolver Configuration )
3ØYZ°AðS]£F}ÝÄ}£uIx]3xIJK|úù ( Search ) c#< DNS #1 2 DNS #2 &]µ
DNS íìî3 IPv4 E/ï IPv6 #`FpôÄ]µóò DNS íìî<
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: 40. DNS PL

2.8.3. PL¯u

ªê?3YÀ°éBÙÚ¯<&!" UTC ï¦×%¯7< §bzB¯YY/ [!No!]!"Vº"3×%¯7<

: 41. Y/*%ï UTC ¯<
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ªê?óÙô3YÀ°?´Y/%ÜuI»rsE¯u?tOà&3×%¯7<PL¯uY×ÙÚèúVà
uI¯73V¡F_7,XM¯7zEà&@Rñ ¯uÖ43DZ<

U"z#ÇóØ¾V¯u3eî,íFY/°ÉÌ%Ü#åNã¡õ<

: 42. Y/uI

!"éßiY/:×3uIJÌÔê Enter <

: 43. Y/rs

!"éßiY/:×3rsJÌÔê Enter <
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: 44. Y/¯u

!"éßiY/:×3¯uJÌÔê Enter <

: 45. &~¯u

&~¯u3çµ?}à&F§à&FÔê Enter  àM45ÌPL<

2.8.4. ¸ïìú

ªê?3YÀ"?PLb#¹ÙÚìú&wÙÚïú¯@R<âb3ìú,Y"FÃÄ¸ïÙÚh9AàÄ
&3ìú<
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: 46. Y/&¸ï3ñ ìú

=?Yzw=òYÀ¸ï3ìú%&1

¥ sshd - Secure Shell (SSH) Daemon
YÅFá?´3v3Dé^ÇÙÚFÃbwÙÚ§ÆFá{£¯¸ï=òìú<

¥ moused  - §wæçôÙÚ Console °!"|uv¯FY¸ïUìú<

¥ ntpd  - x]¯7½:eL (Network Time Protoco, NTP) Daemon
"?èúã²¯7<§wx]!b!" Windowsª, Kerberos ï LDAP íìî¯FY¸ïUìú<

¥ powerd  - ÙÚlW_`89"?0lW_`2XZ<

2.8.5. ¸ï×e¡: (Crash Dump)

ªê?3YÀ"?PL?}¸ï×e¡: (Crash
dump)F¸ï×e¡:UÙÚ|c<ºb"FTU÷¤!"¦¸ï×e¡:<
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: 47. ¸ï×e¡: (Crash Dump)

2.8.6. ~2!"¦

êòYÀ°Öï÷)pôóò!"¦ù°<÷¤!" root  zõ3!"¦ù°{£ÙÚF×!" root
{£¯Fµ*!qbög3y`ï'¬< !"óÒ!"¦{£j'KH4@<

Y/ [!Yes!] ?~2~!"¦<

: 48. ~2!"¦ù°

jÉpÖï}£jÊ3!"¦ù°¡:F }£!"¦¡:  3-íï-÷) asample  !"¦ù°<
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: 49. }£!"¦¡:

=í?&}£3¡:%&1

¥ !"¦JK ( Username ) -
{£¯!"¦&}£3JKFºè3wí?"x3ïóò^F2JÜlFÃ&¢ò!"¦JKwÙÚà
ó3GY<!"¦JKu­ëMµHN±Äbög>G^G<

¥ @J ( Full name ) - !"¦3@JF=òc#Y!">GÁH°"?Ö¤ê!"¦ù°<

¥ Uid  - !"¦ IDF½º=òc#°â>FÙÚ°èú­qóòØ<

¥ {£f« ( Login group ) - !"¦3f«F½º=òc#°â>?!"ñPØ<

¥ Ïj!"¦Q£ñ f«? ( Invite user  into other groups? ) -
!"¦&3£^,ñ^K3ñ f«F§ê!"¦Ä&ÛÜxyFÝwU}£ wheel <

¥ {£è¹ ( Login class ) - ½º°â>?!"ñPØ<

¥ Shell  - }£yÀS3ñSóZ?PL!"¦âÜú3 ShellFjö÷ Shell  ÇÉVAb4 Shell 3¡:<

¥ Ìøû ( Home directory ) - !"¦3ÌøûFñPØ½º?qbBÕ3<

¥ Ìøûxy ( Home directory permissions ) - !"¦Ìøû3xyFñPØ½º?qbBÕ3<

¥ !"vg,µ¶3~yéä? ( Use password-based authentication? ) - ½º,? (
yes)F!"¦rYÇ{£¯}£vg<

¥ !">Gvg? ( Use an empty password? ) - ½º,} ( no )FT,!">GvgÁN4@<

¥ !"levg? ( Use a random password? ) - ½º,} ( no )F=¾!"¦ªê?rYPLèÍ3vg<

¥ }£vg ( Enter password ) - =ò!"¦3vgF}£3^GN°Èïwhü!<

¥ o}£vgó© ( Enter password again ) - o}£ó©vg?&~çd<

¥ ÷)ÌzL!"¦ù°? ( Lock out the account after creation? ) - ½º,} (
no )F=¾!"¦rYz{£<

w}£]@V3¡¢ÌF°Èï%&Ü(CF§-ìcdFY}£} ( no )
JÌo}£ó©F§}£3âb¡:Gà&F}£? ( yes) zÌ¥°÷)~!"¦<
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: 50. >¸!"¦2f«ÛÜ

§Ãbñ &~23!"¦FÝwéB~2ñ !"¦? ( Add another user? ) ¯4é? ( yes)<}£} ( no )
?]^3£!"¦JÌàM45<

&ÇÉ~2!"¦2!"¦ÛÜ3VA¡:Fjö÷ !"¦2µ¶ù°ÛÜ <

2.8.7. }ÌPL

wâb¾¿45ÁPL]ËÌF°ÖÜ}Ìó©ú¡PL3e°<

: 51. }ÌPL

!"=òYÀw]^45ï0ögV¡ï0ögrõ3PL<
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¥ ~2!"¦ ( Add User ) - x¤Ç ~2!"¦ <

¥ Root vg ( Root Password ) - x¤Ç PL root  vg <

¥ ÔeJK ( Hostname ) - x¤Ç PLÔeJK <

¥ x] ( Network ) - x¤Ç PLx]³üí <

¥ ìú ( Services ) - x¤Ç ¸ïìú <

¥ ¯u ( Time Zone ) - x¤Ç PL¯u <

¥ !"#$ ( Handbook ) - êëÁ45 FreeBSD !"#$<

]^}Ì3PLËÌFY/ [!Exit !]<

: 52. #úPL

bsdinstall °Öï?}bögrõ3PLÄ&wñ~¸eQ£~ÙÚËï]^<Y/ [!Yes!]
°>¸Q£|~ÙÚ3 Shell ï [!No!] àM}Ì345²ú<
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: 53. ]^45

§bÄ&0Qó²ïrs3PLFY/ [!Live CD!] °¸eQ£45ÉD3 Live CD èä<

§45S]^FY/ [!Reboot !] ñ~¸ïlQJÌïú~3 FreeBSD lQ<N&{1­| FreeBSD
45ÉDF}ÝlQ°o©¸eQ£45®ä<

FreeBSD ¸e3´®°ÈïÆAYzö÷3:eFÙÚ¸e]^ÌF°Èï{£ÖïFw login:
ÖïF}£45¯~23!"¦JK<{£¯¸¹îª!" root Fjö÷ w6!"¦ù°
?ÇÉ×Ä&ÛÜxy¯_g^,w6!"¦3:;<

&Cü¸e´®Èï3:eYÔ Scroll-Lock  i?¸ï|}2^FJÌY!" PgUp , PgDn
zEéßi?Hú:e<Cü]^ËÌoÔ Scroll-Lock  ió©?y|hüzLÁ@4
Console<ÙÚ¸eóà¯7ËÌ&Cü=¹:eYwæçÖïÌ}£ less
/var/run/dmesg.boot FCüÌÔê q  i¥Y@4æçô<

§w Y/&¸ï3ñ ìú  b¸ï sshdFTÙÚ° > RSA E DSA
XY¨ó©¸eYZ°bä~FËÌ3¸e¥°X?àº¦Å<ªÿ°ÈïXY3æZ
(Fingerprint)F_=ò-í1

Generating public/private rsa1 key pair.

Your identification has been saved in  /etc/ssh/ssh_host_key.

Your public key has been saved in  /etc/ssh/ssh_host_key.pub.

The key fingerprint is:

10:a0:f5:af:93:ae:a3:1a:b2:bb:3c:35:d9:5a:b3:f3 root@machine3.example.com

The key 's randomart image is:

+--[RSA1 1024]----+

|    o..          |

|   o . .         |

|  .   o          |

|       o         |

|    o   S        |
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|   + + o         |

|o . + *          |

|o+ ..+ .         |

|==o..o+E         |

+-----------------+

Generating public/private dsa key pair.

Your identification has been saved in /etc/ssh/ssh_host_dsa_key.

Your public key has been saved in /etc/ssh/ssh_host_dsa_key.pub.

The key fingerprint is:

7e:1c:ce:dc:8a:3a:18:13:5b:34:b5:cf:d9:d1:47:b2 root@machine3.example.com

The key' s randomart image is:

+--[ DSA 1024]----+

|       ..     . .|

|      o  .   . + |

|     . ..   . E .|

|    . .  o o . . |

|     +  S = .    |

|    +  . = o     |

|     +  . *  .    |

|    . .  o .     |

|      .o. .      |

+-----------------+
Starting sshd.

jö÷ OpenSSH ?ÇÉVAb4æZ2 SSH 3¡:<

FreeBSD ñPÁN°45ö·H³üFjö÷ X Window ÙÚ
ÇÉb4452PLö·HõvÛÜ®ä3¡:<

à&3§ FreeBSD
lQ4eU'¬¡¢E¸¹sD,-bÖf< wÙÚ[\àº4eËïjN&4³lW)  §!"¦, wheel
f«3^KËóFYwæçô}£ su JÌ}£ root  vg?^,w6!"¦<ªÿ}£ shutdown -p now
ÙÚ¥°4eF§sDÉÑ3iFlQ°èR4³lW<

2.9. zÂ{y
*X+,µ¶345zÂ{yFí_ó¹SbB4a3ºèBÕ<

Cüê FreeBSD �*3 Hardware Notes ( https://www.freebsd.org/releases/ )
to?&~?}ÉÑêsD<§&LbÉÑêsD³IJí9ï->ñ BÕFjÉp PL FreeBSD X*
3æïòöèûX*?3£\w GENERIC
X*35å<ñP3X*°ûPëV>3sD5å°!"=ìñP3 IRQs, I/O #`FE DMA
½ËF§sDS³õñ~PL´Fèû3X*PL;Yzbû FreeBSD |#{|=¹5å<

!
V>45BÕYz?´VáàsDGo3vD?¸¹ïsyFr¹?Ôeç<Ôeç3v
D½ºK, BIOSFëV>Ôeç2lQËM½°bxyYzÇÉ56®ä256¡:<

ËM½½º°÷¤§qbrs=TgÇ¸¹56Ôeç
BIOSFí_1ñëV~F563®A YZ° ícF¿\\V~]^3 BIOS
Á×lQç=h9<
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§ÙÚw¸eõ7sD¯í9ï45¯h99ºFYZÔT, ACPIFFreeBSD w i386, amd64 E ia64
6ùÒÓ3!"1ÙÚ ACPI ìú?efPLÙÚ«>F§w¸e¯bõ7|êDZ<N�3?FACPI
Íú®ä2ÙÚÔeçE BIOS vDË7I^wV>BÕ<YÇ¸eë£®ä3¨ùÄàPL
hint.acpi.0.disabled  Hint ?4³ ACPI1

set hint.acpi.0.disabled ="1"

¢ó©ÙÚñ¸ËÌ¥°ñPFTUÄ&w /boot/loader.conf  ;v3£
hint.acpi.0.disabled="1" <VAb4¸eë£®ä3¡:YÇ ·¤  ÇÉ<

2.10. !" Live CD
_ '(YÀ  âï bsdinstall 3'(YÀÖÜ1 [!Live CD!] YZF=U#¹U FreeBSD
?},à&39ÓÙÚ[^zÞ3B<ºbÖfF=Y×=¹Bw45ï7¡óV>DZ<

w!" [!Live CD!] Ëï"îÞßzêôäAZ1

¥ §&23^ÇxyF"î?´~y<!"¦JK, root  GvgÝ?>G<

¥ ÙÚ?îªÅ45ÉD!@RF¿m45|sn3ÙÚF6ZYZj8<

¥ =òYZÃÖÜæçÖïFN°bö·H³ü<
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Chapter 3. FreeBSD µ¶
3.1. ·¤
ªê?3=óW§+, FreeBSD 9ÓÙÚ3µ*æçEDZ< ëV>3àáw UNIXª-like
9ÓÙÚSç?Ö½3< _`aU=¹àáîÐ3iFYzó*3Ï´< _`aÄª«
FreeBSDF#aóL&=÷3¥]=W<

¥]=WFa§1y1

¥ _g!" FreeBSD 3FG Console<

¥ _gw FreeBSD ÷)2ÛÜ!"¦2f«<

¥ UNIXª ;vxyzE FreeBSD ;vá-3h9éä<

¥ ñP3 FreeBSD ;vÙÚqå<

¥ FreeBSD 3ºn«¬<

¥ _g1ë (Mount)»Åë (Umount) ;vÙÚ<

¥ cd?®£»Daemon zE¯° (Signal)<

¥ cd? ShellFzE_gõVañP3{£ëì<

¥ _g!"µ*3t^òäî<

¥ cd?5å (Device) É5åXä (Device node)<

¥ _gÀ¥89#$zÕÉVA3¡:<

3.2. FG Console 2Eáe
_`aqb§ FreeBSD PL^¸e¯èúQ£ö!HèäFÙÚ°Q£æç{£Öïö?=¾3¾¿1

FreeBSD/amd64 (pc3.example.org ) (ttyv0 )

login:

¨óR/Ä1Ä¸e]ÙÚ3¡:F amd64  ýþU-íâ!"3ÙÚ?@R 64-#G�*3
FreeBSDF=ùÔe3JK? pc3.example.org F ttyv0  ýþ=?ò "ÙÚ
Console"<¨ÍRÝ?{B3Öï:e<

FreeBSD
?óòA!"¦3ÙÚFÄ&ó²Yz­aNã!"¦3é=<TUâb3!"¦w@R®äËï"îð"
{£ "ÙÚzÇÉÙÚà®ä3^Çxy<¢ò!"¦çbó«éóçÍ3!"¦JK ("username")
EòBvg ("password")<

&{£ÙÚ Console Ä}£wÙÚ45¯PL3!"¦JKFjö÷ ~2!"¦ FÁÔê Enter <
ªÿ}£ê!"¦JK3vgÔê Enter < }£3vg,14@mè N°Èï whü!<

_`a}£1à&3vgFa±ê°ü|ï7:e (Message of the day,
MOTD)FÌüªÿÈïæçÖï^GFÉ!"¦÷)¯âY/3 Shell °bNã3Öï^GYZ, #, $ ï¦
%< ü|æçÖïýþ!"¦ìwS³{£ FreeBSD ÙÚ Console HS³êkÕYzêæç<

3.2.1. FG Console

¯JÙÚ Console S³Yz"?2ÙÚÜúF³!"ij?êæç!" FreeBSD
ÙÚ3!"¦½º°!"FG Console {£< T,ÙÚ:eñP°ÈïwÙÚ
ConsoleF=¹:¹°w!"¦9Ó3´®SNOíìF×!"¦Âzu*9Ó<
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FreeBSD ñPÖÜAòFG Console Y}£æçF¢òFG Console çbèÍ3{£ÖïE Shell
ÁHYz$Á3wFG Console 7æ0<
=*P!×æç}£b1è)Çö·HëìSYzã¯¸ïAòõv3DZ<

«li Alt !+!F1  p Alt !+!F8  õ FreeBSD 'â"?æ0FG ConsoleF!" Alt !+!F1  Yæ0pÙÚ Console
(ttyv0 )F Alt !+!F2  Y^Ç¨óòFG Console ( ttyv1 )F Alt !+!F3  Y^Ç¨ÍòFG Console (
ttyv2 )FzUèw<×!" Xorg 9,ö·H Console ¯F«liÝ¡!" Ctrl !+!Alt !+!F1
?æ04t^³ü3FG Console<

×aÅóò Console æ0|êóò3¯ÓFFreeBSD °æ0hüÈï3àáF
=ßÕöb@AFG3jkÉijYz×a}£æç| FreeBSD @R< wTóòFG Console
!@R3®äÁN°T,!"¦æ|¹3 Console G¦à@R<

jö÷ kbdcontrol(1) , vidcontrol(1) , atkbd:(4) , syscons(4)  zE vt(4)  ?ÇÉVAb4 FreeBSD Console
EijÍú®ä3·î:;<

FreeBSD SFG Console 3þÇPLw /etc/ttys  ;vS3êôWX1

# name    getty                         type  status comments

#

ttyv0   "/usr/libexec/getty Pc"         xterm   on  secure

# Virtual terminals

ttyv1   "/usr/libexec/getty Pc"         xterm   on  secure

ttyv2   "/usr/libexec/getty Pc"         xterm   on  secure

ttyv3   "/usr/libexec/getty Pc"         xterm   on  secure

ttyv4   "/usr/libexec/getty Pc"         xterm   on  secure

ttyv5   "/usr/libexec/getty Pc"         xterm   on  secure

ttyv6   "/usr/libexec/getty Pc"         xterm   on  secure

ttyv7   "/usr/libexec/getty Pc"         xterm   on  secure
ttyv8   "/usr/X11R6/bin/xdm -nodaemon"  xterm   off secure

&4³FG Console Ã&wæL3FG Console êRPL3ó¸ü3!èyª° ( )< í_&§FG
Console 3þÇR 8 ò¡, 4 òFÝY§  3wýþFG Console 3 ttyv5  | ttyv8  3}ÌÜRó¸ü<
jÇ §ÙÚ Console ttyv0  3!èyª°< ÞßF§bÉp X Window ÙÚ  45ÁPL Xorg
¯F°"|}ÌóòFG Console ( ttyv8 )<

b4ác#3PLzEñ YZFjöÀ ttys(5)  :;<

3.2.2. À!"¦èä

FreeBSD ¸eYÀ°ÖÜóòYZ, "Boot Single User"F§Y/êZøFÙÚ§°Q£âÉ
"À!"¦èä" 3rsèä< Uèä½º"wú?ÙÚç=¸eïñPS{l3 root  vg<
w×!"¦èäSç=!"x]Eñ FG ConsoleF³b]ù root
UÙÚ3^ÇxyFGHñP?Nî&}£ root  vg<
ÑTUF&Z?´*Dij89rZQ£UèäFw÷Ç FreeBSD
ÙÚ4@¯î&y`Y89*Dij3BK<

b4À!"¦èä3PLYw /etc/ttys  S3zêWXS{|1

# name  getty                           type  status  comments

#

# If console is marked "insecure", then init will ask for the root password
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# when going to single-user mode.
console none                            unknown  off  secure

ñPÉ>,4@ ( secure )F=ýþ5Zö89*DijN?Nñ&ß?SÊ|*D4@m-Û`<
§PLVê,N4@ ( insecure ) ÝýþÔeâw3ëìN4@FT,ögBGYª«ij<
×URPLV¡,N4@ ( insecure ) ¯F×!"/Y/À!"¦èä¯FFreeBSD §°&Ê}£ root
3vg<

!
jÑÖ÷Þ?}&¡,  insecure ) T,Èó{- root
vg3iF¯JÃ?bñ î=Yz{£À!"¦èäFÃ?UNî FreeBSD
¸e®£3BYßUV1<

3.2.3. V¡ Console ñöèä

FreeBSD Console ñPÈïëMYzQù, 1024x768»1280x1024
ïñ Èïí2jkbÉÑ3y7ÅëM< &!"Nã3ñöèäÄë£ VESA è«1

# kldload vesa

&õ7sDÉÑ3ñöèäFY!" vidcontrol(1) < &ÇÉÉÑ3ñöèäyÀY}£zêæç1

# vidcontrol -i mode

êæç°ÈïsDâÉÑ3ñöèäyÀF&C"~3ñöèäÄz root  !"¦@R vidcontrol(1)  æç1

# vidcontrol MODE_279

§YªÊ~3ñöèäFYzw /etc/rc.conf  3£PLF×¢©ñ¸eÌ°èú>61

allscreens_flags="MODE_279"

3.3. !"¦2µ¶ù°ÛÜ
FreeBSD
§ÆA!"¦ã¯!"lQFwó©ÃZbó#!"¦ÜwlQjkï!"ij893ã¯FY×ögþÇ
3!"¦?´x]{£|ÙÚ<¢ó#&!"êÙÚ3!"¦±bèÍ3ù°<

*W³´1

¥ FreeBSD ÙÚSáàè·3!"¦ù°<

¥ _g3£»­|2ú¡!"¦ù°<

¥ _gPL"?_`!"¦2f«§Æ^Ç3¡W3y`<

¥ _g÷)f«23£!"¦9,f«^K<

3.3.1. ù°è·

RÇâbU FreeBSD
ÙÚ3^Ç??´!"¦ù°?è^FHâb3®£Ä&³R!"¦?@RFTU!"¦ù°ÛÜ<ºñ&
<
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bùàÔ&è·3ù°1ÙÚù°»!"¦ù°zEw6!"¦ù°<

3.3.1.1. ÙÚù°

ÙÚù°"?@RìúFí_
DNS»noExûíìîF&=d9?T,4@[÷ÇF§âb3ìú zw6!"¦?@RF#d=¹ì
ú3h9§N°Ê|y`<

ÙÚù°3ímb daemon , operator , bind , news , and www <

nobody  ?½"3çxyÙÚù°<¯J_UFÃb&êA3ìú!"
nobody Fß°bVA3;v2®ä2ê!"¦Ö4áF°×ê!"¦;bVA3xy<

3.3.1.2. !"¦ù°

!"¦ù°°­q¤*PBKF"?{£E!"ÙÚ<¢#&^ÇÙÚ3BKÄ&;bó«àó3!"¦ù
°F=Y×ÛÜ¦aæ5w0cdzE¸¹!"¦3,ñ !"¦3PL<

¢#!"¦YzPLèÍ3ëì?qlèÍ!"ÙÚ3òwF?´PLñP3 Shell»òäî»«li (Key
Binding) Eï4PL<

¢òw FreeBSD ÙÚ3!"¦ù°ç°bó¹Ö43¡:1

!"¦JK (User name)
w login:
Öïíì¯¥&}£!"¦JKF¢#!"¦"î&bóòàó3!"¦JK<&÷)b63!"¦JK
&]àþ,mÝFw passwd(5)  Sb:;<÷¤!"¦JKR 8
òïVô3^F«^F@VC"Mµ^GzßêÖá±"®ä<

vg (Password)
¢òù°ç°bvg<

!"¦ ID (UID)
!"¦ ID (User ID, UID) ?ó«þ^"?éóçÍ3aæ FreeBSD
ÙÚ3!"¦F"|!"¦JK3æç°ð§!"¦JK/0, UID<÷¤!"MÇ 65535 3
UIDFw´=òØYZ°M^V>ID3Öá[BÕ<

f« ID (GID)
f« ID (Group ID, GID) ?ó«þ^"?éóçÍ3aæ!"¦âÂ3Ô&f«<f«?óò|1!"
UID ËõËÌ!"¦3 GID
?_`¡W^Çx3e`<=YzÈÿ3£¤T¹PL;3ëMHY×!"¦^,óòz!f«3^K<
÷¤!" 65535 ïzê3 GIDFTw´UØ3 GID YZ°×V>IDç=h9<

{£è¹ (Login class)
{£è¹ (Login class) °±1f«e`F×wUNã!"¦ÖËHÙÚ¯YÖÜrõ3Â[<w
PL{£è¹  bU{£è¹VQó²3ër<

vgV¡¯7 (Password change time)
ñPtuêvgÁN°´9F¯J_UFvg9yYwá¹!"¦!¸ïFY5`V>ïâb!"¦wT
à97´ÌV¡ ½3vg<

ù°|9¯7 (Account expiration time)
ñPtuê FreeBSD
3ù°N°b9y<×÷)Ä&byâ¼3ù°¯Fí_FÓR3Ó>ù°FY!" pw(8)
æLù°3|979<|979´ÌF¥ç=!"êù°{£|ÙÚF¢Ûêù°3øûE;vI^w<

!"¦3@J (UserÕs full name)
!"¦JK"?éóçÍ3îæ FreeBSD
3ù°F³ÁNóL@p1!"¦3A*xJ<è)èyF=ò¡:YzÄb>G»ëµ^GÁYw´ 8
ò^F3ÏÅ<
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Ìøû (Home directory)
Ìøû?ÙÚSTòøû3]ù]äF=òøû?!"¦{£Ì3mäøû<òw!°§âb!"¦øû
óåw /home/username  ï
/usr/home/username <¢#!"¦Yzj^ ½3òB;vEmøûÇ ½èÍ3Ìøû<

!"¦ Shell (User shell)
Shell ÖÜ1!"¦ñP3ëì?2ÙÚÜú<bþàNãè·3
ShellFb³+3!"¦°bèÍÔÕ3Y/FYj^wèÍ3ù°PL<

3.3.1.3. w6!"¦ù°

w6!"¦ù°F½ºK9
root F"?ÛÜÙÚFqbxy3y`FÑT=ò=TFêù°N±ê"?0¢73íR9ÓF_1k¯2
ÿ¯»ÙÚ3óÒÅÆï®äPg<

w6!"¦ÁNöñ !"¦ù°FYzqby`389FNà&3!"w6!"¦ù°YZ°M^Yã3
åç<óÒ!"¦ù°N°T,òdG=/09ÓÙÚFâz÷¤{£óÒ!"¦ù°FÃbwæçÄ&r
õxy¯æ0,w6!"¦<

!"w6!"¦êæç¯éF&où(CFRÇóòA\3>Gïèô3^GYZßêÿç=ë43¡¢Å
ò<

bþàé=YzÖ5,w6!"¦xyF¯JYzîª{£, root F³5£N÷¤=¾0<

¡!" su(1)  æ0,w6!"¦<@RUæç¯§æL - öþFê!"¦°àá root
3!"¦ëì<@RUæç3!"¦"îw wheel  f«SF}Ýæç°òó<!"¦Ñ"î&åË root
!"¦ù°3vg<

wUí×SFê!"¦Ãw&@R make install
¯æ0,w6!"¦FT,=ò²úÄ&w6!"¦xy<æç]^ËÌFê!"¦}£ exit
>¸w6!"¦ù°Á@4 3!"¦ù°xy<

í 2. zw6!"¦3m>45®ä

% configure

% make

% su -

Password:

# make install

# exit
%

à÷3 su(1)  1ÅwÀBÙÚïÃbó#ÙÚÛÜ¦3M·x]Yzh93@Õ<öóàéä?45
security/sudo  ²oï
Port<UIDÖÜ1hú-ûH§ÆÛÜ¦PL#ò!"¦Yz"w6!"¦@R#òæç<

3.3.2. ÛÜù°

FreeBSD ÖÜ1áàNãæç?ÛÜ!"¦ù°F}º"3æçS%&Ç
ÛÜ!"¦ù°389 Fªÿbó¹"=3-í<jö÷¢ò89389#$?ÇÉVAx÷3¡:2"=
-í<

þ 2. ÛÜ!"¦ù°389
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æç %&

adduser(8) ÷¤"?~2~!"¦3æçô±"®ä<

rmuser(8) ÷¤"?­|!"¦3æçô±"®ä<

chpass(1) "?V¡!"¦¡¢Î¡:389<

passwd(1) "?V¡!"¦vg3æçô89<

pw(8) "?ú¡!"¦ù°áéü¡:5ëHíh389<

3.3.2.1. adduser

÷¤"?~2~!"¦3®ä, adduser(8) <×~!"¦~2ËÌFU®ä°èúV~ /etc/passwd  zE
/etc/group F=ã¯Ñ°÷)~!"¦3Ìøû (QË /usr/shared/skel
S3ñPPL;)FÁHYzY/?}&kT'(:e½å~!"¦<=ò89"î!"w6!"¦@R<

adduser(8)  89C"Üú3éäFÃÄôò²ú¥Y÷)~!"¦ù°<_ w FreeBSD ~2!"¦
âïFY}£"]3¡:ïÔ Return  iC"é0S3ñPØ<wUí×SF!"¦õÏj3£ wheel
f«F=×!"¦Y!" su(1)
õ^w6!"¦<]^ËÌFU89°éB?}&÷)ñ 3!"¦ï>¸<

í 3. w FreeBSD ~2!"¦

# adduser

Username: jru

Full name: J. Random User

Uid (Leave empty for default ):

Login group [jru]:

Login group is jru. Invite jru into other groups ? [] : wheel

Login class [default]:

Shell (sh csh tcsh zsh nologin ) [sh]: zsh

Home directory [/home/jru]:

Home directory permissions (Leave empty for default ):

Use password-based authentication? [yes]:

Use an empty password? (yes/no ) [no]:

Use a random password? (yes/no ) [no]:

Enter password:

Enter password again:

Lock out the account after creation? [no]:

Username   : jru

Password   : ****

Full Name  : J. Random User

Uid        : 1001

Class      :

Groups     : jru wheel

Home       : /home/jru

Shell      : /usr/local/bin/zsh

Locked     : no

OK? (yes/no ): yes
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adduser: INFO: Successfully added (jru ) to the user database.

Add another user? (yes/no ): no

Goodbye!
#

! RÇvgw}£¯ÁN°ÈïFw÷)!"¦ù°¯&M*vgN&}£cd<

3.3.2.2. rmuser

&èÙÚ]@­|óò!"¦Y!"w6!"¦@R rmuser(8) <=òæç°@Rzê²ú1

1. ­|!"¦3 crontab(1)  ZøF§Zø^w<

2. ­|ögÂÇê!"¦3 at(1)  89<

3. Sàâbê!"¦;b3®£<

4. èÙÚ*%vg;­|ê!"¦<

5. Y/[­|ê!"¦3ÌøûF§!"¦;bêøû<

6. è /var/mail  ­|ÂÇê!"¦3ÿono;<

7. è2^;j^uI (_ /tmp ) ­|âb!"¦;b3;v<

8. }ÌFè /etc/group
Sê!"¦âÂ3âbf«­|ê!"¦<§f«çög^KHf«JK2ê!"¦JKÖãFÝ
êf«Ñ°óë­|<=?,1ìf

adduser(8)  o¢#!"¦÷)éóçÍ3f«<

rmuser(8)  ç="?­|w6!"¦ù°FT,=ôåýþÿëmèî-<

ñP°!"ÜúäèäF_ê-íâï<

í 4. rmuser  Üúäù°­|

# rmuser jru

Matching password entry:

jru: *:1001:1001::0:0:J. Random User:/home/jru:/usr/local/bin/zsh

Is this the entry you wish to remove? y

Remove user 's home directory (/home/jru)? y

Removing user (jru): mailspool home passwd.
#

3.3.2.3. chpass

ög!"¦çYz!" chpass(1)  ?õVèÍ3ñP Shell
zE2èÍ3!"¦ù°4á3òB¡:<w6!"¦Yz!"=ò89V¡ög!"¦3ñ ù°¡:<

|1Y]3!"¦JKõF\|£ögYZ¯F chpass(1)
°¸ïÄb!"¦¡:3òäî<×!"¦èòäî>¸F¥°V~~3¡:|!"¦¡¢Î<
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! >¸òäî¯FU89°Öï!"¦}£vgF|<!"w6!"¦@RU89<

w zw6!"¦3m>!" chpass  SFw6!"¦}£1 chpass jru
Áàw(õ=ò!"¦YzV¡3c#<§¡z jru  @R=òæçFÃ°Èï}Ìïòc#ÜòäF_
zóÒ!"¦3m>!" chpass  âï<

í 5. zw6!"¦3m>!" chpass

#Changing user database information for jru.

Login: jru

Password: *

Uid [#]: 1001

Gid [# or name]: 1001

Change [month day year]:

Expire [month day year]:

Class:

Home directory: /home/jru

Shell: /usr/local/bin/zsh

Full Name: J. Random User

Office Location:

Office Phone:

Home Phone:
Other information:

í 6. zóÒ!"¦3m>!" chpass

#Changing user database information for jru.

Shell: /usr/local/bin/zsh

Full Name: J. Random User

Office Location:

Office Phone:

Home Phone:
Other information:

!
æç chfn(1)  zE chsh(1)  GDÜp chpass(1) Fß_ã ypchpass(1) , ypchfn(1)  zE
ypchsh(1)  34¨<èÅ NIS ÉÑèúHzÌF¥NoÄ&r¹3! ypF_gPL NIS
w x]íìî  Sb:;<

3.3.2.4. passwd

ög!"¦GYÞÀ3!" passwd(1)
V¡èÍ3vg<&¸¹ßõï\®x3õVF=òæçwPL~vgËï°Öï!"¦}£=?3vg1
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í 7. V¡a3vg

% passwd

Changing local password for jru.

Old password:

New password:

Retype new password:

passwd: updating the database...
passwd: done

w6!"¦YzV¡ög!"¦3vg?´w@R passwd(1)
¯æL!"¦JK<×U89zw6!"¦@R¯F§N°Öï}£!"¦øï3vgF=Yw!"¦{-
=?3vg¯V¡vg<

í 8. zw6!"¦3m>V¡ñ !"¦3vg

# passwd jru

Changing local password for jru.

New password:

Retype new password:

passwd: updating the database...
passwd: done

! _ã chpass(1) F yppasswd(1)  DÜ| passwd(1) FTU NIS w/òæç!GYh9<

3.3.2.5. pw

pw(8)
89Yz÷)»­|»ú¡zEÈï!"¦2f«Fi3DZ?0,ÙÚ!"¦2f«;3ïá< pw(8)
b<º5ë33æçôYZCF=×êæç<º:l"Ç Shell
scriptsF³~3!"¦YZ°-ìi¿ñ w*X3æç&QRÆA<

3.3.3. ÛÜf«

f«ýþóf!"¦Ff«YzRñf«JKE GID ?aæ<w FreeBSDFX*°!"®£3 UID
zEñâÂ3f«yÀ?.L®£Yz0#¹A<ëAþtu!"¦ï®£3 GID
½ºæ3?yÀS3¨óòf«<

f«JK2 GID 3U±þôw
/etc/group <=òñt^;v!"1Üòzó°­k3c#F¨óòc#,f«JKF¨Íòc#,3vÌ
3vgF¨Íòc#, GID zE¨Üòc#,zn°­k3^KyÀ<&ÇÉV]ù3ï=:;Fjö÷
group(5) <

w6!"¦Yz!"t^òäîú¡ /etc/group Fï¦Y!" pw(8)
3£2òäf«<í_F&3£óò}0 teamtwo  3f«JÌ&~êf«S~21
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í 9. !" pw(8)  ~2f«

# pw groupadd teamtwo

# pw groupshow teamtwo
teamtwo: *:1100:

w*íSF 1100 ? teamtwo  3 GID<øï teamtwo  qbög^KF=òæç°3£ jru  9, teamtwo
3^K<

í 10. !" pw(8)  3£!"¦ù°|~3f«

# pw groupmod teamtwo -M jru

# pw groupshow teamtwo
teamtwo: *:1100:jru

¤ -M 3öþ?zn°­k3!"¦yÀF"?3£^K|~3 (>3)
f«ïÇý.bf«S3^K<U!"¦?:=í3f«^K2!"¦ôÇvg;3Ô&f«Nã
(rõ3)F=ýþw pw(8)  !" groupshow  ¯N°Èï0,!"¦Ô&f«3^KF³°Èïw!" id(1)
ïãè89âCé3¡:×S<×!" pw(8)  ?3£!"¦|Tòf«FêæçÃ°"Ü /etc/group
HN°A¡è /etc/passwd  ¥Çñ 3¡¢<

í 11. !" pw(8)  3£~^K|f«

# pw groupmod teamtwo -m db

# pw groupshow teamtwo
teamtwo: *:1100:jru,db

w*í×SF¤ -m
3öþ?zn°­k3!"¦yÀF"?3£!"¦|f«<Nöïü3ímF=¹!"¦°3£|f«F
G<Çý.bf«S3!"¦<

í 12. !" id(1)  ?CüâÂf«

% id jru
uid =1001(jru ) gid =1001(jru ) groups =1001(jru ), 1100(teamtwo )

w*íSF jru  ?f« jru  zE teamtwo  3^K<

&ÇÉVAb4Uæç3¡:E /etc/group  3âäFjö÷ pw(8)  zE group(5) <

3.4. xy
w FreeBSD
SF¢ò;v2øçbÖ4á3þòxyFHbÆA89Yz(õ2ú¡=¹xy<1yxy_gh9?"
î3F=Y&'!"¦Zö^^Çi½âÄ3;vzEç=Nà&3^ÇÜ9ÓÙÚïñ !"¦;b3;
v<
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*X°Åëw FreeBSD Sâ"|3|Ú UNIXª xy<&0;vÙÚ^Ç_`3çQFjö÷
^Ç_`yÀ <

w
UNIXªFµ¶xy?´ùàè·3^Ç?­q1¥Ç»µ£2@R<=¹^Çè·"?.L;v;b¦»f
«zEñ B (ñ ögB) 3;v^Çx<¥Ç»µ£E@RxyY!" r, w, and x
^F?þï<=¹xyÑYz!"ÍQ#þ^?þï¢àxy3¸ï4 (
0)<×zÍQ#þ^?þï¯FÀ¥3Õ£, rwx FñS r ¸ï3Ø, 4F w ¸ï3Ø, 2 zE x
¸ï3Ø, 1<

þâ 4.1 %&1Y"3þ^EY"3^F<×À¥ "øûyÀáï" c#¯F - "?ýþêxyP,4³<

þ 3. UNIXª xy

þØ xy øûyÀáï

0 NY¥Ç, NYµ£, NY@R ---

1 NY¥Ç, NYµ£, Y@R --x

2 NY¥Ç, Yµ£, NY@R -w-

3 NY¥Ç, Yµ£, Y@R -wx

4 Y¥Ç, NYµ£, NY@R r--

5 Y¥Ç, NYµ£, Y@R r-x

6 Y¥Ç, Yµ£, NY@R rw-

7 Y¥Ç, Yµ£, Y@R rwx

!" ls(1)  æç¯FYz3! -l  öþF ?(õx÷3øûyÀ<
yÀSc#3¡:/Ä;vUâb¦»f«Eñ B3xy< wöóòøû¥ê@R ls -
lF°Èï_ê3Ü`1

% ls -l

total 530

-rw-r--r--   1 root  wheel     512 Sep  5 12:31 myfile

-rw-r--r--   1 root  wheel     512 Sep  5 12:31 otherfile
-rw-r--r--   1 root  wheel    7680 Sep  5 12:31 email.txt

¨óò (}DZ) 3^G"?þï=ò;v3è·,gF|áê;vzõF[bøû»rs^G5å»Socket
Eñ rsFG;v5åF wUí×SF - þïê;v,óòáê3;v<
-íSªê?3ùò^GSF rw-  ýþâb¦U;v;b3xy< oªê?3ùò^GF r--
Ýýþf«U;v;b3xyF }Ìùò^GF r--  Ýýþñ BU;v;b3xy< îò° (-)
þïqbxyF-íS3=ò;v3xyF Ã§Æâb¦¥Ç»µ£;vFf«zEñ BÌZ¥Ç;v<
ËÌz!3þâFUàxy3;vYz!" 644 ?þïF ¢«þ^­¹ýþ;v3ùàxy<

#ÙÚ_g_`5å3xyf *P! FreeBSD
UëA3sn5åß_ã;vF®äYz¸ï»¥ÇzEµ£¡¢_óÒ;v< =¹rs5å;vçj^Ç
/dev/  øûS<

øûÑã_;vF;b¥Ç»µ£E@R3xyF ³w@Rxy!2;vb;È389<
×øûõáï,Y@R¯FýþYz!" cd(1)  æçæ0Q£êøû<
ÑýþZö^ÇwUøûËS3Så;J3;vF³I°ÊyÇ;v*mâPL3xy<

&ZöôíøûàáF"î;bøû3¥Çxy< &«|Så;J3;vF"î;b;vâwøû3µ£
zE  @R3xy<

Ãbó¹xy#GF³=¹xyÔ&wrstu!"F_ setuid @R;E sticky øû<
_`aÃSåËVA;vxy3¡:E!"é=Fjú"öÀ chmod(1) <
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3.4.1. xyª°

xyª°YK0ª°þïF!"^G3éä?Çý!"þØ?PL;vïøû3xy<
ª°þï3âäÉ£, (TB)(ú9)(xy)FY!"3ª°_ê1

Zø ^F ýþß´

(TB) u !"¦

(TB) g f«âb¦

(TB) o ñ 

(TB) a @V ("world")

(ú9) + 23xy

(ú9) - ­|xy

(ú9) = æLxy

(xy) r ¥Ç

(xy) w µ£

(xy) x @R

(xy) t Sticky #G

(xy) s PL UID ï GID

_ðïã¾!" chmod(1)  æç?PLF³!"3öþ,=¹^G<
í_FaYz!"êôæçôàñ !"¦^Ç;v FILE1

% chmod go= FILE

§b/òz!3xyV¡Yz!"n° (,) uk< í_Fêôæç§°­|f«E@VB ("world") U;v
FILE 3µ£xyF Á!@VBUê;b@Rxy1

% chmod go-w,a+x FILE

3.4.2. FreeBSD ;vöá

|1ïüÖ|3;vxyõFFreeBSD ÉÑ!" ";vöá"<
=¹öá231;v34@[EÛÜ[F³N/Äøû<b1;vöáY&'wT¹¯Ó root
N°ßõ§;vú¡ï­|<

ú¡3;v flag ÌÄ&!";bÞÁ3³ü3 chflags(1)  89< í_FáïÙÚôà«|3öáÇ;v
file1 F!"êôæç1

# chflags sunlink file1

§&­|ÙÚôà«|3öáFÃÄ&ÞÀw sunlink  ï3! "no"Fí_1

# chflags nosunlink file1

!" ls(1)  Eöþ -lo  Y(õ;vøï3öá1
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# ls -lo file1

-rw-r--r--  1 trhodes  trhodes  sunlnk 0 Mar  1 05:54 file1

Aþ3öáÌZR root  !"¦?áïï­|FGV>öáYR;vâb¦PL<
¼½÷¤ÙÚÛÜ¦YÀ¥ chflags(1)  E chflags(2)  :;zÂyÖ4÷X<

3.4.3. setuid  » setgid  2 sticky  xy

|1S³Åë´3xyõF=í[böõùàr¹3PLâbÛÜ¦ç±êåËF=¹PL, setuid ,
setgid  zE sticky  xy<

=¹PLUT¹óÒN°®x¤óÒ!"¦3 UNIXª
89<ºñ&Fi×=¹DZYh9<&1y=¹xyFß"î:;A*!"¦ ID (Real user ID)
2b6!"¦ ID (Effective user ID) 389<

A*!"¦ ID ×?;b¦ïïú®£¦3 UIDFGb6 UID ?@R®£â!"3!"¦
ID<í_F passwd(1)  w!"¦V¡èÍ3vg¯°zA*!"¦ ID
@RFJGF,1&V~vg¡¢ÎFêæç"îz root  !"¦0,b6 ID
?@RF=×!"¦YzV¡èÍ3vgGN°õ|xyN$ ( Permission Denied ) 3cd<

setuid xyYz?´wxyCï3!þ^ (4) ?PLF_ê-íâï1

# chmod 4755 suidexample.sh

ìw suidexample.sh  3xy°_êâï1

-rwsr-xr-x   1 trhodes  trhodes    63 Aug 29 06:36 suidexample.sh

ÞßF s
ìwÇý1=?3@R#G^,æL;v;b¦xyC3óV>F=°§Æî&Ö5xy389F_
passwd(1)  Yàº!"<

! mount(8)  3 nosuid  YZ°M^=è Binary @RòóF³N°8b!"¦<RÇ nosuid
Wrapper YZYú´êYZFTUêYZÁ<]@Yé<

*P?ü=ò-íFð¸ï/òEáeFñSóò"óÒ!"¦}£
passwd <wwã}£~vg3ã¯F(C®£þÁCü passwd(1)  ®£3!"¦¡:1

ÇEáe A1

Changing local password for trhodes
Old Password:

ÇEáe B1

# ps aux | grep passwd
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trhodes  5232  0.0  0.2  3420  1608   0  R+    2:10AM   0:00.00 grep passwd
root     5211  0.0  0.2  3620  1724   2  I+    2:09AM   0:00.01 passwd

¯J!"óÒ!"¦?@R passwd(1) F³ê®£!"1 root  3b6 UID<

setgid  xy3DZ2 setuid
Ö)F×±"®äï89!"UPL@R¯F§°z;bê;v3f«?@RFG<@RRê®£3!"¦
<

&w;vPL setgid  xyFÄw chmod(1)  3öþï3! (2)1

# chmod 2755 sgidexample.sh

ÞßzêyÀSF s ìw#ÇæLf«xyPL3c#1

-rwxr-sr-x    1 trhodes  trhodes    44 Aug 31 01:49 sgidexample.sh

!
wz!=¹-íSF¯JwímS3 Shell script ?Y@R3;vF³ÁN°zñ 3
EUID ïb6!"¦ ID @RF=?T, Shell script ÁN°^Ç setuid(2)  ÙÚù}
(System call)<

setuid  E setgid  xy#GYZ°T§ÆÖ5xyG£¤ÙÚ34@[FTUb1¨ùòrs3xy1 sticky
bit FYz35ÙÚ34@[<

×wøû!PL sticky bit F§Ã§ÆR;v;b¦«|;v<=U¸¹é¸øûF_ /tmp
S3;võN;bê;v3B«|<ºb"<&!"=òxyFYwxyCï3! (1)1

# chmod 1777 /tmp

sticky bit  xy°z t  ÈïÇxyC3}Ì1

# ls -al / | grep tmp

drwxrwxrwt  10 root  wheel         512 Aug 31 01:49 tmp

3.5. øûÜª
~æ FreeBSD 3øûÅªFßYUÙÚb·[3µ¶Üy< }ñ&3û´Çùòøû3ËøûFß? "/"
øûF êøû°w¸e¯}ð1ë (mount)Fíü°b¸eâ°"|"k;v<
UõFËøûÃbüûñ ;vÙÚ31ëäÖ4PL<

ü1ëä ß?×~23;vÙÚFZª|!23;vÙÚ (½ºß?üËøû ;vÙÚ) 3øû< w
ºn«¬  =ZUUbVx÷³´< áê31ëä/01 /usr/ , /var/ , /tmp/ , /mnt/  zE /cdrom/ <
=¹øû½º°-ûw /etc/fstab  PL;à< /etc/fstab  ?-ûá;vÙÚEÖ41ëä3þâ< ëV­w
/etc/fstab  b-û3;vÙÚF°w¸e¯R rc(8)  Script ?èú1ëF|<i½bPL noauto  YZ<
ñS÷X:;YöÀ fstab  ; <

b4;vÙÚÅª3]ù:;YöÀ hier(7) < ìwßF×¼½ë\ðó¡ºè3øûbù¹¢<
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øû :;

/ ;vÙÚ3Ëøû<

/bin/ À!"¦ (Single-user)»A!"¦ (Multi-user)
/àèäGY!"3µ*89 <

/boot/ 9ÓÙÚ¸e´®°"|3®ä»PL;<

/boot/defaults/ ñP3¸eïúPL;FxtjöÀ
loader.conf(5) <

/dev/ 5åXä (Device node)FxtjöÀ intro(4) <

/etc/ ÙÚPL;Eó¹ Script ;<

/etc/defaults/ ñP3ÙÚPL;FxtjöÀ rc(8) <

/etc/mail/ no|}ýÜ®äFö? sendmail(8)
3Ö4PL;<

/etc/periodic/ ¢7»¢8»¢ï?´ cron(8) F@R3L9{®
ScriptFxtjöÀ periodic(8) <

/etc/ppp/ ppp(8)  PL;<

/mnt/ ÙÚÛÜ¦w"±×l¯1ëä3>øû<

/proc/ ®£ (Process) ;vÙÚFxtjöÀ procfs(5)  E
mount_procfs(8) <

/rescue/ £¤¥Ñ"µ3ó¹p>DÜ (Statically linked)
3®äFxtjöÀ rescue(8) <

/root/ root  ù°3Ìøû<

/sbin/ ÜÀ!"¦ (Single-user) EA!"¦ (Multi-user)
ëì!"3ÙÚ®äEÛÜ89 <

/tmp/ l¯;v< óÒG4Fñ¸eËÌ /tmp
à3¾¿°õ y| l< G½º°§z-.D,µ¶
(Memory-based) 3;vÙÚ1ëw /tmp  !<
=¹¦AY?´ tmpmfs Ö43 rc.conf(5)
ëìõþ?èú]^ <(ï?w /etc/fstab
à0PLF xtjöÀ mdmfs(8) )<

/usr/ Ô&?!"¦â45389®ä»±"®ä^ó"<

/usr/bin/ º"89»¸-89»±"ID<

/usr/include/ áê C include ;v<

/usr/lib/ ®äÎ^ó"<

/usr/libdata/ ñ áä893¡¢;<

/usr/libexec/ ÙÚ Daemon EÙÚ89®ä
(?´ñ ®ä?@R)<

/usr/local/ ^óó¹èR453@R;»®äÎww<
ã¯FÑ? FreeBSD Port Åª3ñP45øû<
/usr/local  à3øûÅªë\2 /usr
ÖãFxtjöÀ hier(7)  :;< ³ man
øûíõFi½?îªów /usr/local  ¥êFG<
/usr/local/share FG Port â453:;toÝw
share/doc/port <

/usr/obj/ wòö /usr/src  øû¯â >3Ö4Åªø%;<

/usr/ports/ FreeBSD Port ²oC (Y")<

/usr/sbin/ R!"¦@R3ÙÚ Daemon EÙÚ89<

/usr/shared/ áÅªG¼½3;v<

/usr/src/ BSD =üg (ïèR~23)<
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øû :;

/var/ ^óáà"µ37P (Log)
;»l¯ï2¯^ó»ôNïno3sQ (Spool)
;v<b¯ÓFz-.D,µ¶ (Memory-based)
3;vÙÚÑ°1ëw /var < =¹¦AY?´
varmfs Ö43 rc.conf(5)
ëìõþ?èú]^<(ï?w /etc/fstab
à0PLFÖ4÷XjöÀ mdmfs(8) )<

/var/log/ áZÙÚ-û37P (Log) ;<

/var/mail/ á!"¦3no (Mailbox) ;v<

/var/spool/ áàNþe»noÙÚ3sQ (Spool) øû<

/var/tmp/ l¯;v< =¹;vwñ¸eÌ½ºI°'âF|<
/var  ?ÂÇz-.D,µ¶ (Memory-based)
3;vÙÚ<

/var/yp/ NIS U±þ<

3.6. ºn«¬
FreeBSD "?ù{;v3}MÀ#ß?;v3JK1< ;v3JKbëMµË­Fâz: readme.txt  É
README.TXT ?/òNã3;v< FreeBSD ÁN!"§;J (.txt)
?t¹=?óò®ä;»to;ï?ñ è·3;v<

;v^wøûíü< óòøûSYZqbög;vFÑYZbÕô"ò;v<
øûËSÑYz/Äñ 3øûÑ aYz÷)Ä2ä3øûz¥¡¢3ÛÜ<

;vïøû3U±?¨R¤L3;vïøûJKFJÌ3!à_éª° (
/ )ÑËÌoõÄ&3!ñ 3øûJK< _`abóòøû foo  Fíübóòøû}9
bar F=òøûSò/Ä1óò} readme.txt  3;vF#d=ò;v3@JFï¦:;v3 ]ä
(Path) ß? foo/bar/readme.txt <Þß=2 Windowsª "?­k;v2øûJKâ!"3 \  NãFH
FreeBSD w]ä!ÁN!"ºneý°ïñ ºneJKFß~?Fw FreeBSD !N°bB}£
c:\foo\bar\readme.txt  =à]ä<

øûE;vj^w;vÙÚ (File system) ËS< ¢ò;vÙÚçbàóóò}!23øûF}0 Ëøû
(Root directory) < JÌw=òËøûêürZbñ 3øû<ñSóò;vÙÚ°õæL^, Ë;vÙÚ
(Root file system)  ï /Fñ 3;vÙÚ ° 1ë (Mount)  wêË;vÙÚËêFNrw FreeBSD
bAôòºnFâbøûç°^,êºn3óV><

ûPabùò;vÙÚF­¹}9 A, B E C< ¢ò;vÙÚç/Ä/òøûF}0 A1, A2 (zUèwÉ B1,
B2 E C1, C2)<

K A ,Ô&3;vÙÚÑ_`a" ls(1)  æçCüUøû3àáFa°ü|/òmøû1 A1 E
A2F_êâï1

óò;vÙÚ"îzøû!ä1ëÇöóò;vÙÚ!< TUFûPa§ B 1ëÇ A1 Ë!FÝ B
3Ëøûßõ^1 A1FGw B Ëê3ögøû3]äÑlË¡õ1
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w B1 ï B2 øûS3ög;v"î³R]ä /A1/B1  ï /A1/B2  rZè|< âb=?w /A1
S3;v°2¯õ©cm?Fî| B õ Åë (Unmount)  Ìr°oÈìí?<

_` B 1ëw A2 Ë!FÝ°õ^1

!ü3]ä­¹, /A2/B1  E /A2/B2 <

;vÙÚYz1wñ ;vÙÚ3øûË!< ôMËï3ímF C ;vÙÚYz1w;vÙÚ B 3 B1
øûË!F_öâï1
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ï¦ C îª1ëÇ A 3 A1 øûË!1

aYz!"Àó3óòë3Ë;vÙÚGN÷)ñ 3;vÙÚ< =¾bÕ"Ñbb-"<

!"Aò;vÙÚ3Õ"
¥ Nã3;vÙÚw1!3¯ÓYzbNã3 1ëöþ (Mount option) <

Ôí?:F,ÊÐÖaYz§Ë;vÙÚP^à¥F z¸¹NM*«|ïú¡lñ&3;v<
§!"¦Yµ£3;vÙÚ (í_ /home ) é)í?ÑYz× ½" nosuid
3öþ1ëFUYZYz×w=ò;vÙÚS@R;3 suid /guid  #Gò6FY×ÙÚV4@<

¥ FreeBSD °èúËÌa;vÙÚ3!"éä?0}ÿ3;vqåéä< TUFóòb@AM;v»
ººµ£3;vÙÚªÃbôòjë3;v3;vÙÚqå?Nó¾3<
_`aÃbÀóòë3;vÙÚF=V­ßq"1<

¥ FreeBSD 3;vÙÚw¦l3¯Ó@ê«<
JGFwT¹ñ&3¯Ó¦lIJ°U;vÙÚÜªM^,ç<
­t^ÆAò;vÙÚ3iwÙÚw¦lÌ¿jZöàºïúF
z¥awÄ&3¯Ó§k>¡¢4^4?<
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!"Àó;vÙÚ3Õ"
¥ ;vÙÚ3ëM?«L3< §aw×û45 FreeBSD

3¯æL1óòëMFY?Ì?aSó>73ëFwqbk>3tuê@Âè^Fa"î§;vÙÚñ
~÷),aÄ&3ëMFJÌ§k>4^4?<

# FreeBSD 3 growfs(8)  æçYzáîUy`îªõV;vÙÚ3ëM<

;vÙÚów­u (Partition) S< T, FreeBSD á¬ UNIXª ÅªF=Zz3­uÉóÒÖ|3­tu
(í_ MS-DOSª ­tu) Nã<¢óò­uRóòý° (^F) þïFÅ a | h<
¢ò­uÃZÄbóò;vÙÚFTUwþï;vÙÚ¯F|1"ê;vÙÚ3º"31ëäþïõFÑY
z!"ê;vÙÚâw3­u?þï<

FreeBSD Ñ°!"ºn>79, â0>7 (Swap space)  ?ÖÜ FG-.D (Virtual memory) <
=×a3lQÕö;b¿*PVA3-.D< × FreeBSD
3-.D"]3¯ÓFi°óó¹øïq"|3¡¢­|â0>7FJÌw"|3¯Ó­4Ý
(ã¯­íV>q"|3)<

b¹­tubrL3!"wí<

­u wí

a ½ºÄbË;vÙÚ<

b ½ºÄbâ0>7<

c ½º"?ýþùòætu
(Slice)FTUëM°2ñâw3ætuó¾<=Y×
Ä&Uùòætu"Ü389
(í_sn-O(C89) Yw c
­u!@R<óÒ?:N°ó;vÙÚ÷)w=ò­
u<

d ­u d
­³býþrsß´F³?S³No!"<âzìw
d ÉóÒ3­uÖã<

w FreeBSD 3ºn°­t^þòætu (Slice)F_ã Windowsª SRò° 1 | 4
þï3­tu<=¹ætu°o­^þò­uF¢ò­uàÄ;vÙÚFH°!"^F?áï<

ætu3ò°w5åJKÌüF°ðz s ,^»FJÌÅ 1 ¸üò°< TU "da0 s1" ?æ¨óò SCSI
sn3¨óòætu<
óòºn!ÃZbÜò*DætuF³?w*DætuSóQ:×è·3þäætu<=¹ôõ3ætuò
°°Å 5 ¸üFâz "ada0 s5" ?¨óò SATA
sn!3¨óòôõætu<TUYzñ9=¹R;vÙÚ!"35å (Device)
! °á¹«Ìóòætu<

ætu»"bKu" (Dangerously dedicated)" 3*DºnezEñ àÄ ­tu (Partition)
3ºnç?z^F a | h ?þï< ^F°ªw5åJK3ÌüFTU "da0 a" ?¨ó® "dangerously
dedicated" ºne da !3 a ­tu< G "ada1s3 e" Ý?¨Í® SATA
sn!¨ùòætu3¨Êò­u<

EÇF¼½YzaæÙÚ!3¢òºn1Fóòºn3JK°bóòýg?þï=òºn3è·Fªÿ?ó
òþï=?#óòºn3ò°<NöætuFºn3ò°Å 0 ¸ü<ºè3ýgYzö÷ ºn5åJK <

×&öpóò­u3¯ÓFÄ/ÄºneJK» s»ætuò°zE­u^F<-íYzö÷
ºn»ætuE­u¼J-í <

ºn3·¸è·  ï-1óòµ*3ºnqåFÖ¯Uab¹Öf<

&45 FreeBSDFa"îð÷åºn3ætuFªÿÇætuS÷)&¤ FreeBSD "3­u<
}Ìw=¹­uS÷);vÙÚ (ïâ0>7) Á.L&§=¹;vÙÚ1ëÇùí<

þ 4. ºn5åJK
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ºneè· ºne5åK

SATA E IDE sn ada ï ad

SCSI sn2 USB j^5å da

SATA 2 IDECD-ROM ,ne cd ï acd

SCSICD-ROM ,ne cd

Ine fd

áà<áê CD-ROM ,ne mcd  ýþ Mitsumi CD-ROM zE scd ýþ Sony
CD-ROM ,ne

SCSI ºâe sa

IDE ºâe ast

RAID ºne -í/Ä aacd  ýþ Adaptecª
AdvancedRAIDF mlxd  E mlyd  ýþ
MylexªF amrd  ýþ AMI MegaRAIDªF idad  ýþ
Compaq Smart RAIDF twed  ýþ 3wareª RAID.

í 13. ºn»ætuE­u¼J-í

JK ß´

ada0s1a ¨óò SATA sn ( ada0) !¨óòætu (
s1)3¨óò­u( a) <

da1s2e ¨Íò SCSI sn ( da1) !¨Íòætu ( s2)
3¨Êò­u ( e) <

í 14. ºn3·¸è·

UöÈï FreeBSD SDª|ÙÚ3¨óò SATA ºneàVqåö< ûP=òºn3áÇ? 250
GBFÁH/Ä1óò 80 GB 3ætuEóò 170 GB 3ætu (MS-DOSª 3­tu)<
¨óòætu? WindowsªNTFS ;vÙÚ3 C: ºneF¨ÍòÝ451 FreeBSD< *-íS453
FreeBSD bÜò¡¢­uEóòâ0­u<

=Üò­uSábóò;vÙÚ< ­u a ?Ë;vÙÚ»­u d ? /var/ »­u e ? /tmp/ FG­u f
? /usr/ <­u^F c "?ýþùòætuFTUÁN9,óÒ­u!"<
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3.7. 1ë2Åë;vÙÚ
;vÙÚßöó®À< /  ßö?ÀËFG /dev F /usr
zEñ wËøûê3øûßö?À¯FG=¹À¯!üòÃb­ÉFö? /usr/local  w<

T,T¹=TF¼½°§ó¹øû­¹ówNã3;vÙÚ!< _ /var  /Ä1YZ°^í?3 log/
F spool/  wøûzEáäá¾32^;<
óË;vÙÚ°|^í?ÈJN?òÕÔßFâz¼½èè°¿j±ßó /var  Å /  S²í?<

öóòºè|óT¹øûówNã;vÙÚ!3ÜR?1 =¹;vwNã3*DïFGºne!<
ö?x];vÙÚ (Network File System) xtYö÷ x];vÙÚ (NFS)  ï?,ne<

3.7.1. fstab  ;

w /etc/fstab  íübPL3;vÙÚ°w¸e ( FreeBSD ¸e®£ ) 3´®Sèú%õ1ë
(|<ê;vÙÚbõ3! noauto  öþ)<;vàá3âä_ê1

device       /mount-point fstype     options      dumpfreq     passno

device
S^w35åJKFxtjöÀ ºn5åJK <
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mount-point
;vÙÚ&1ë|3øû (êøû"î^w)<

fstype
;vÙÚè·F=?&|¤ mount(8)  3öþ< FreeBSD ñP3;vÙÚ? ufs<

options
Y¥Yµ (Read-Write) 3;vÙÚ" rw FGà¥ (Read-Only) 3;vÙÚÝ?"
roFÌüõÄ&ÃYz3ñ YZ< ºè3YZ_ noauto
?"wN&Ç¸e´®Sèú31ë3;vÙÚ< ñ YZYöÀ mount(8)  :;<

dumpfreq
dump(8)  RUZø.L#¹;vÙÚÄ&±N< _`=â>GÝzV,ñPØ<

passno
=òZø.L;vÙÚ(C3Õ£< UÇ&Ï´(C3;vÙÚFi½3 passno  Ø&P,V<
Ë;vÙÚ3 passno  Ø±P,ó (T,Ä&¿âbñ 3Ã&ð(C)FGñ 3;vÙÚ3 passno
Ø±ê&PÉ¿óë< §bAò;vÙÚ9bÖã3 passno  ØFÝ fsck(8)  °¡ÿ6R%
(_`YZ3i) (C=¹;vÙÚ<

VA4Ç /etc/fstab  ;vâäEYZ3¡:jöÀ fstab(5)  :;to<

3.7.2. !" mount(8)

mount(8)  æç?³?1ë;vÙÚ"3<µ*389æçâä_ê1

# mount device mountpoint

w mount(8)  íübÖ|óë´3YZFN´}º"3ß?=¹1

1ëYZ
-a

ó /etc/fstab íüâbÃqbõ1ë»qbõá-^ /etc/fstab  GHqb" -t
{|3;vÙÚ1ëm?<

-d
@Râb3ú9F³?NA3Ýù}1ë3ÙÚù} (System call)< =òYZÉ -v µq³?w7
mount(8)  §&0cdú9¯@Õ"<

-f
5¶1ëN·¸3;vÙÚ (bK)Fï?"?5`ÇÜµ£xy
(ó;vÙÚ31ëÉ>ÅY^Çõ^à¥)<

-r
"à¥3éä1ë;vÙÚ< =òYZÉw -o YZSæL ro öþ?ó¾3<

-t  fstype
"æL3;vÙÚ·>?1ëæL3;vÙÚFï?wb -a
YZ¯Ã1ëæL·>3;vÙÚ<ñP3;vÙÚè·, "ufs"<

-u
V~;vÙÚ31ëYZ<

-v
Èïx÷¡:<
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-w
zY¥µ3èä1ë;vÙÚ<

-o YZÌü°ªÿzn°­k3öþ1

nosuid
Ny7;vÙÚ!3 setuid ï setgid öáF =Ñ?óò¹b"34@YZ<

3.7.3. !" umount(8)

&Åë;vÙÚY!" umount(8)  æç<êæçÄ&óòöþYz?1ëä
(mountpoint)F5åJKFzE -a ï? -A wYZ<

3! -f  Yz5`ÅëF3! -v Ý?°Èïx÷¡:< &Þß3?óÒ?:" -f
ÁN?òÕÔßF5`Åë;vÙÚbYZ°M^lQ×eF ï¦,-;vÙÚà3¡¢<

-a É -A ?"?ÅëâbS1ë3;vÙÚFöõÃYz" -t  ?æL&Åë3?ù¹àè3;vÙÚ<
&Þß3? -A ÁN°¡öÅëË;vÙÚ<

3.8. ®£2 Daemon
FreeBSD ?óòA839ÓÙÚFÑß?:wãó¯7àYzºw´óò®ä<
¢óòàwÎ¯7º3®äß}0 ®£ (Process) < aê3¢òæççpô°¸ïóò~3®£F
Gb¹ÙÚ®£?óîwºzULÙÚàºh93<

¢óò®£çbóòéóçÍ3þ^}0 ®£ý° (Process ID,
PID)FGHßö;vó¾F¢óò®£Ñb;b¦Ef«<
;b¦Ef«3¡:?"?.Lcd;vï5å?=ò®£Yz¸ï3 (ïübÖ|´;vxy)<
ëV>3®£çb»®£< »®£?¸ï=ò®£3®£Fí_1aU Shell }£æçFShell
*mß?óò®£FGa@R3æçÑ?®£< ¢óòa"=àéäº3®£3»®£ç? Shell<
bóòr¹3®£}0 init(8)  ?òíõFw FreeBSD ¸e3¯Ó init °èú%õ¸ïFinit
éF?¨óò®£Fâz 3 PID óîç°? 1<

b¹®äÁN?Pg^óîwªÿ!"¦3}£3F G?w¸ü@R3¯ÓßÅSO2Eáe3Dé<
í_:F xûíìîùïçw4±xûéü3&ÊFi½ºNÄ&a}£ög¾¿<
öõFö?ó¯Åóòy|T|öóòy3®äFÑ?=àè·3±"®ä<¼½ó=à®äK9
Daemon < Daemon
óê??è?Ä¼ÈiS3»¼1½½.NÂÇìâ+dï¾a+dF½½wã%í0ó¹b"3At<=
Ñß?,g BSD 3¿ÀLF?óÁÂÿÃÄÅ³ÿùÆÇ3oÈMaÉ3=T<

½º?:0, Deamon @R3®äJ^Ìüç°3óò^F "d"< BIND ? Berkeley Internet Name
Domain 3çµF³*P!@R3®äJK? named »Apache xûíìî3®äJK?
httpd »RôäNþesQìú (Line Printer Spooling) Daemon ? lpd FÉUèw<
³=?òw"=FÁqbs[mLFí_ Sendmail Ô&3k¯ Daemon ?}0 sendmail  GN? maild <

3.8.1. (õ®£

&üÙÚ@RS3®£Fb/òÖ×b"3æçY"1 ps(1)  zE top(1) < ps(1)
æç?"?ôíàw@RË®£FGHYzÈïi½3
PID»"1Aô-.D»@R3æçJKEñÌËöþ?cdww< top(1)
æçÝ?Èïâbàw@R3®£F ÁHþ;<V~ó©<TUaYzÜúä3ãüa3lQàw0cd<

wñP3tuêF ps(1)  æçÃ°Èï!"¦â;b33®£< í_1

% ps

ÊPID TT  STAT    TIME COMMAND

8203  0  Ss   0:00.59 /bin/csh
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8895  0  R+   0:00.00 ps

w=ò-ííYzü| ps(1)  3}í­^Õôòc#< PID ß?ïübÖ|3®£ý°< PID 3­q?Å 1
¸üóî| 99999F_`"]3iò°ú4?ñp¸ü­q (§ê PID S³w"1FÝ PID N°ñ~­q)<
TT c#?æ=ò®äwùò Console (tty) !@RFw=íYzðÄ[NÛ< STAT
?®ä3É>FÑYzðN&Û< TIME ?=ò®äw CPU !@R3¯7Ñ =½ºN?®äá¼Î3¯7F
T,×a¸ü@R®äÌFëV>3®äw CPU !@Rï°ðÎ!Nô¯7wã < }ÌF COMMAND
?@R=ò®ä3æç<

bôòNã3YZ«lYz"?õVÈïí?3¡:FñSóò}b"3«l? auxww < a
YzÈïâbàwº3®£3æçFNÃ?aèS3< u Ý?Èï®£3;b¦JKzE-.D!"tu<
x Yzó daemon ®£Èïí?F G ww  Y× ps(1)  Èïí¢ò®£]ù3àáF
GN\T´ÏGõjkÊl1<

top(1)  Ñbè)3}í< óÒ3tuüö?=¾1

% top

last pid:  9609 ;  load averages:  0.56,  0.45,  0.36              up 0+00:20:03  10:21:46

107 processes: 2 running, 104 sleeping, 1 zombie

CPU:  6.2% user,  0.1% nice ,  8.2% system,  0.4% interrupt, 85.1% idle

Mem: 541M Active, 450M Inact, 1333M Wired, 4064K Cache, 1498M Free

ARC: 992M Total, 377M MFU, 589M MRU, 250K Anon, 5280K Header, 21M Other

Swap: 2048M Total, 2048M Free

Ê PID USERNAME    THR PRI NICE   SIZE    RES STATE   C   TIME   WCPU COMMAND

Ê 557 root          1 -21  r31   136M 42296K select  0   2:20  9.96% Xorg

Ê8198 dru           2  52    0   449M 82736K select  3   0:08  5.96% kdeinit4

Ê8311 dru          27  30    0  1150M   187M uwait   1   1:37  0.98% firefox

Ê 431 root          1  20    0 14268K  1728K select  0   0:06  0.98% moused

Ê9551 dru           1  21    0 16600K  2660K CPU3    3   0:01  0.98% top

Ê2357 dru           4  37    0   718M   141M select  0   0:21  0.00% kdeinit4

Ê8705 dru           4  35    0   480M    98M select  2   0:20  0.00% kdeinit4

Ê8076 dru           6  20    0   552M   113M uwait   0   0:12  0.00% soffice.bin

Ê2623 root          1  30   10 12088K  1636K select  3   0:09  0.00% powerd

Ê2338 dru           1  20    0   440M 84532K select  1   0:06  0.00% kwin
Ê1427 dru           5  22    0   605M 86412K select  1   0:05  0.00% kdeinit4

}í3¡:­^/òV><¸p (ïÊRïïR) Èïí}�óò®£3 PID»ÙÚ6 Dë
(ÙÚËº®ÅÌÍéä)»ÙÚ3¸e¯7 (è!©ñ~¸e) zEìw3¯7w<
w¸píü3ñ þ^­¹?wzbAô®£àw@R»bAô-.DEâ0>7õÎ"1FÃbß?ÙÚ
­¹Î1Aô¯7wNã3 CPU É>!<§bë£ ZFS ;vÙÚè«F°bóR ARC
áïbAô¡¢Åºn¡R-.DoÇSÇÉ<

ªê?3V>?RÕôòc#âª^FÉ ps(1)  }í3¡:è)< ß_ãïíFaYzü|
PID»!"¦JK»CPU Îó3¯7zEàw@R3æç< top(1)
wñP3tuêÃ°bûa®£"l1Aô3-.D>7< w=Z°­^/cFóò?á"Ç (Total
size)Föóò?*P"Ç (Resident size)----
á"Ç?æ=ò±"®äÄ&3-.D>7FG*P"ÇÝ?æøï*P!ê®ä3-.D!"Ç<

top(1) ¢k 2 ;<°èúV~ÈïàáFY" -s YZ?¡õ7k3¯7<
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3.8.2. Eà®£

&2@RS3®£ï Daemon Ý½àó3é=??´ kill(1)  æç|T ¯° (Signal) <
¯°b@AàFb¹brL3ß´Fb¹Ý?°R±"®ä?y¥F±"®ä3:;to°bûaê®ä?
_gy¥¯°< !"¦ÃZT¯°¤èÍâ;b3®£FT¯°¤ñ B3®£°íìxyN$3cd<
àó3íõ? root !"¦F YzT¯°¤ögB3®£<

9ÓÙÚwT¹tuÑ°T¯°¤±"®ä<
ûPbò±"®äµÉNÕFHö&^ÇiNêÏ3-.D3¯ÓFFreeBSD °Tóò "Segmentation
Violation" ¯° ( SIGSEGV) ¤=ò®£< _`bóò±"®ä"1 alarm(3)  3ÙÚù} (System call)
&ÊÙÚw´óà¯7ËÌ-í½åF¯7|13¯ÓÙÚß°-í"½å"¯° ( SIGALRM) ¤ê®ä<

SIGTERM 2 SIGKILL =/ò¯°Yz³?Eà®£< " SIGTERM
Üñ®£?¿jbÐÑ3éäFê®£ÿ|¯°ÌYzóèSâ!"37P;4³Eñ &wÜñï&03
A]^F JÌw4l®£ËïÜñl#Z389< wT¹tuê®£bYZ°Ä[
SIGTERMF_iàw0ó¹NZSO3893i<

SIGKILL ßqbî=õ®£Ä[< |T SIGKILL ¯°¤®£½º°§®£îªSà<

ñ º"3¯°b1 SIGHUP, SIGUSR1 E SIGUSR2<
=¹?½"3¯°FUNã3±"®ä°bNã3@±<

Ôí?:F×aVú1xûíìî3PL;FaS&}xûíìîÝñ~¥ÇPL< ñ~ïú httpd
°M^xûíìî2¦ìúóà¯7F¼½Yz|T SIGHUP ¯°?Çý4lñ¸< Nã3 Daemon
°bNã3R,Fâz!"ïjðö÷ Deamon 3:;toCü?}Yzè|S&3Ü`<

Procedure: T¯°¤®£

=ò-í§°ï-_gTóò¯°¤ inetd(8) < inetd(8)  3PL;? /etc/inetd.conf FG inetd(8)
°wÿ| SIGHUP 3¯Óñ~¥Ç=òPL;<

1. !" pgrep(1)  ?Cé&|T¯°3øá®£< w=òímS inetd(8)  3 PID , 1981

% pgrep -l  inetd
198  inetd -wW

2. !" kill(1)  ?-T¯°<T, inetd(8)  ? root  âbFTU"îð" su(1)  æ0^ root  ð<

% su

Password:
# /bin/kill -s HUP 198

UëAþ UNIXª æç?zF kill(1)  @R^D¯ÁN°}íög:e<
ûPaTóò¯°¤TòN?!"¦â;b3®£F #dß°Èï=òcd:e1 kill: PID:
Operation not permitted < §Lc PID
3iF#ß°ó¯°T¤cd3®£FÁóê®£4³Fï¦?ó¯°T¤óò<!"S3
PIDF#aß°ü|cd1 kill: PID: No such process <

!
,g&!" /bin/kill f
Aþ Shell çbÖÜà÷3 kill  æç< Ñß?:=à shell
°îª-T¯°FGN?@R /bin/kill < ³&M*Nã3 shell
°bNã3ï=?æL¯°3JKw<
2ñA¡Ýói½½½Ó°FN_ßÀñ3îª" /bin/kill <

&Tñ 3¯°3iÑ?<ºè)FßõÄ&óæçS3 TERM ï KILL o0^ñ ¯°3JK×Y<
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#
l¥3óòÙÚS3®£JÌó ÒlÁN?òÕÔß< r¹? init(8) F PID 1
?óò<ºr¹3®£< @R /bin/kill -s KILL 1  3Ü`ß?ÙÚ)Ó4e<
TUwaÔê Return  &@R kill(1)  ËïF j óL& -Éo©&~aê3öþ<

3.9. Shell
Shell  ÖÜ1æçô³üY"?29ÓÙÚÜúFShell DWÅ}£3ÊËªÿæçÁ@Ri½< Aþ Shell
Ñà÷ó¹bfÇ7º893DZFö?;vÛÜ»;vúù»æçôòä»æçuCzEëìõþw<
FreeBSD bà®1ôò ShellF/Ä Bourne Shell ( sh(1))F2¡â�3 C-shell ( tcsh(1) )<
ÃbÆAñ 3 Shell YzÅ FreeBSD Port ²oCSÇÉFö? zsh zE bash  w<

&"ùò Shell ÔÕ|¢òB3ÙÕ< _`a?óò C ®äPgÖF#UÇ!"ö? tcsh(1)  =à C-like 3
shell YZ°Û|jáÁ!#< _`? Linuxª 3!"¦F#aÑÆ°S&" bash< ¢óò Shell
çbèSérË"FpÇ=¹räZNZªl!"¦3ÙÕFß?aY/ shell 3ñä1<

ºè3 Shell DZËóß?;Jèú¸e< »ð}£æçï;v3ïôò^FFJÌÔê Tab  iFShell
ß°èúóæçï?;vJKç\3V>¸e< ûPab/ò;v­¹}9 foobar  E football < &«l
foobar F#dYz}£ rm foo  JÌÔê Tab  ?¸e;J<

³ Shell ÃÈï1 rm foo F=ýþiqbî=]@èú¸e;JFT,bNÃóò;Jªl,o< foobar
É football  ç? foo  ¸p3;J< bó¹ Shell °b×3ð6ï¦Èïâbªª,o3;J<
!"¦ÃÄ&ALôò^G?­îS&3;J< }£ t  JÌoÔ Tab  ó©F# Shell
ßZöoaóçê3;J]^1<

Shell 3öóZrä?!"1ëìõþ< ëìõþ?zõþ2iØ (Variable/Key) 3U±4¨j^Ç Shell
3ëìFögRê Shell â >3®£çYz¥ÇUëìõþF TUëìõþj^1ÆA®£3PL<
º"ëìõþ  ÖÜ1ºè3ëìõþ2ñ+´3yÀ< jÞßëìõþ3JKéFzëµþï<

þ 5. º"ëìõþ

õþ :;

USER øï{£3!"¦JK<

PATH zó° (:)
k¸3øûôþF"zúù@R;3]ä<

DISPLAY §^w=òëìõþFÝýþ Xorg
Èïî3x]JK<

SHELL øï!"3 Shell<

TERM !"¦Eáeè·3JKF"?tOEáeb#¹D
Z<

TERMCAP "?@RáàEáeDZ3EáeÏØg (Terminal
escape code) 3¡¢ÎZø<

OSTYPE 9ÓÙÚ3è·<

MACHTYPE ÙÚ3 CPU Åª<

EDITOR !"¦ÔÕ3t^òäî<

PAGER !"¦ÔÕ3t^­û(õ89<

MANPATH zó° (:)
k¸3øûôþF"zúù!"#$3]ä<

wNã3 Shell ¥êPLëìõþ3éäÑbâNã< w tcsh(1)  É csh(1)F!" setenv
?PLëìõþ< w sh(1)  É bash  Ý!" export  ?PLøïëì3õþ< zê-í§ tcsh(1)  Shell ê3
EDITOR ëìõþÅñPØV¡, /usr/local/bin/emacs 1

% setenv EDITOR /usr/local/bin/emacs
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ÖãDZ3æçw bash  êÝ?1

% export EDITOR="/usr/local/bin/emacs"

&ù¸zÈïøïëìõþS3ØFÃ&wæçô}£ëìõþËï3! $ ^G< Ôí?:F echo $TERM
°Èïíøï $TERM 3PLØ<

Shell Sbrs^G"?þïrs¡¢F¼½§ñK9 Meta-character< ñS}ºè3 Meta-character ?
* ^GFiýþ1;JS3öß^G< Meta-character Yz"wúù;JFÔí?:F}£ echo *
°É}£ ls É|ôåÖã3Ü`F=?T, shell °§âbªl *  ^G3;vR echo  Èïí?<

,1¸¹ Shell /ö=¹rs^GF¼½Yzw=¹rs^Gïóóò@_é ( \ ) ^G! ½ÏØ (Escape)
Shell 3/ö<Ôí?:F echo $TERM °NízøïEáe3PLF echo \$TERM Ý°îªNí $TERM
=ôò^<

3.9.1. õV Shell

éôõV Shell }ÞÀ3é=ß??´ chsh  æç< @R chsh  §°!"ëìõþS EDITOR
æL3t^òäîF_`qbPLFÝñP? vi(1) < jú¡ Shell:  ,~3 Shell 3]ù]ä<

ï¦F!" chsh -sF ?îªPL Shell GN¸ït^òäî< í_F ûPSó Shell V¡, bash1

% chsh -s /usr/local/bin/bash

!

~3 Shell "î SôÇ /etc/shells  íp< §?É 45±"®ä1²o2 Port  :;R
Port ²oC?53 ShellF #ß°èúô£pê;ví<
§IèôFj!"zêæç3£;v (j§]äo0,~3 Shell 3]ä)1

# echo /usr/local/bin/bash >> /etc/shells

JÌñ~@R chsh(1) <

3.9.2. QÄ Shell ·Ù

UNIXª Shell
NÃ?æç3îöîFi?óò5ë389Y×!"¦@Ræç»ñ~¿ßæç3}í»ñ~¿ßæç3}
£Á§æçSDwóm?¡Q}Eæç3}íÜ`<×=òDZ2à÷3æçÚl!"¯FYÖÜóòYz
}ÿH6!3ëì¤!"¦<

Shell ñ~¿ß?§óòæç3}íï}£|T¤öóòæçï;v<í_F&ÛÇ ls(1)
æç3}í|óò;vFYzñ~¿ß}í1

% ls > directory_listing.txt

øû3àáìw°ô| directory_listing.txt  SFV>æçYz¥Ç}£Fí_
sort(1) <&{£=òyÀFYñ~¿ß}£1

% sort  < directory_listing.txt

}£3àá°õ{£ÌÜìwhü!F&ñ~¿ßê}£|öóò;vFYzñ~¿ß sort(1)  3í}1
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% sort  < directory_listing.txt > sorted.txt

Ç!¤âb3-íSFæç°?´;vÖ¤ª (File descriptor) ?@Rñ~¿ß<¢ò UNIXª
ÙÚçb;vÖ¤ªFñS/Ä1áê}£ (stdin)»áê}í (stdout) zEáêcd
(stderr)<¢óà;vÖ¤ªçbrL3"µF}£YZ?èijïuv»ögYZÖÜ}£3?WF}í
ÝYZ?jkïNþeS3ÝñFGcdÝ,ögYZ"?BO3¡:ïcd:e<=ùàGõ~,?z
I/O ,µ¶3;vÖ¤ªFb¹Ñ°õ×0Så<

?´!"=¹;vÖ¤ªFShell
Zö×}í2}£wáàæç7|q2ñ~¿ß|ïè;v<öóàñ~¿ß3éä?!"Ûéhÿm
(Pipe operator)<

UNIXª 3ÛéhÿmF×
"|"FY§Ææç3}íYîª|qï¿ß|öóò®ä<µ*!FÛéhÿm§Ææç3áê}ízáê}
£|q¤öóòæçFí_1

% cat directory_listing.txt | sort  | less

w=òímSF directory_listing.txt  3àá°õ{£JÌ}í|q¤
less(1)F=Y×!"¦ÉèÍ3À¥²QHú}í3Ü`F¸¹Ü`îªHúíhü<

3.10. t^òäî
w FreeBSD SbÆAPL"î?´òät^;]^< TUF§ZîÐt^òäî?oÕN´3< FreeBSD
*mßà÷ôàt^òäîF aÑYz?´ Port ²oC?45ñ 3t^òäî<

}ÞÀÁÓ3t^òäî}0 ee(1)Fß,ÞÁ3òäî (Easy Editor)< &¸ü!"=òòäîF ÃÄ}£
ee filename FñS filename  ýþzS&òä3;vJK< wòäîSF
âbòäî3DZ289çÈïwjk3!é< ñS3(£ª° ( ^) ýþij!3 Ctrl  iFâz ^e
ýþ3? Ctrl !+!e < §&Üñ ee(1)FjÔê Esc  iFªÿY/ "leave editor" ×Y<
U¯_`ê;vbú¡´Fòäî°ÖÞz?}&^;<

FreeBSD ã¯Ñà÷DZ5ë3t^òäîFö? vi(1) < ñ òäî_ editors/emacs  E editors/vim
ÝR FreeBSD Port ²oCÖÜ< =¹òäîÖÜV53DZF³?Ñ¿jÂÓò< Ï9?üÓò vim ï
Emacs °w7Ì,aßêVA3¯7<

bÆA±"®äwú¡;vïÄ&}£¯°èú¸ït^òäîF&V¡ñP3òäîYPL EDITOR
ëìõþ_ Shell  â:;<

3.11. 5åE5åXä
5å (Device) óêëA?ªsD¿jb43îïF/0ºn»Nþe»ÈïíÉij< FreeBSD
¸e´®×SF¸e:e (Boot Message) SÔ&?°ôíõ7|3sD5åF¸e:e3Q*Ñ°^ów
/var/run/dmesg.boot <

¢óò5åçbóò5åJKEò°FÔí?: ada0  ?¨óù SATA snFG kbd0  Ýýþij<

w FreeBSD SëAþ35å"î?´5åXä (Device Node) 3rs;v?^ÇF=¹;v°óåw
/dev <

3.12. 89#$
w FreeBSD SF}x÷3toû´Ç89#$<
ôåwÙÚ!âb®äç°bÞn389#$?³´ê®ä3µ*89zEY"3öþ<
=¹89#$Yz!" man  æç?(õ1
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% man command

ñS command  S&Âyæç3JK< ÔíF&åË ls(1)  3x÷"=FßYzL1

% man ls

89#$õ­^@AòWXF¢òWXbNã3ÔÕ< w FreeBSD S89#$bzêWX1

1. !"¦æç<

2. ÙÚù} (System call) 2cdò°<

3. C ®äÎàþ<

4. 5åÍú®ä<

5. ;vâä<

6. \]Eñ ®ä<

7. ñ ¡:<

8. ÙÚU¬289æç<

9. ÙÚX*³ü<

b¹tu°bã¾ÔÕ°ã¯íìwNãWX< ÔòímFÙÚà°b chmod  !"¦æçF³ã¯Ñb
chmod()  ÙÚù}< w=àtuF&bû man(1)  &Cé3WXò°1

% man 1 chmod

_Uó?ß°Cé!"¦æç chmod(1) < ½ºwµto¯°óbö÷|rLWX3°gµw0°à< âz
chmod(1)  ß?æ!"¦æçFG chmod(2)  Ý?æÙÚù}<

§NáÉ89#$3JKFYz!" man -k  ?z4i^Céâb89#$3Ö¤1

% man -k mail

=òæç°ÈïâbÖ¤Sb!"|4i^ "mail" 3æç< =wã!" apropos(1) <

S&À¥âbw /usr/bin  ¥ê3æç:;ÝY}£1

% cd /usr/bin
% man -f  *  | more

ï

% cd /usr/bin
% whatis * |more

3.12.1. GNU Info ;

FreeBSD bÆA±"®ä289?èèRIDµX° (Free Software Foundation, FSF)<
|189#$ËõF=¹®äÖÜ1öõóàV9bÂ[3wt^to}0 info  ;< =¹;vYz!"
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info(1)  æç?À¥Fï¦§b5 editors/emacs  âY?´ emacs 3 info èäÀ¥<

&!" info(1)  æçFÃÄ}£1

% info

&CéÞÀ:;jÔ h iF§&C:o¦æçö÷jÔ ? i<
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Chapter 4. 45±"®ä1²o2 Port
4.1. ·¤
FreeBSD à÷ûü3ÙÚ89CFUõ FreeBSD
ÖÜ1/à45¨ùéID3²oÛÜ·îãR=üg453 FreeBSD Port ²oCFzERñðòöÕ3
Binary 453 Binary ²oC</àé=çY!"*%3ÉDïx]?45ID<

¥]=WFa§1y1

¥ Binary ²oC2 Port 38¹<

¥ _g{|S­®| FreeBSD 3¨ùéID<

¥ _g!" pkg ÛÜ Binary ²o<

¥ _gòö?è Port ²oC3¨ùéID=üg<

¥ _g{|±"®äS453;v?]^45Ì3PL<

¥ §ID45òó&_g"Ü<

4.2. 45ID3·&
½º&w UNIXª ÙÚ!45¨ùéID¯Fbôò²ú&91

1. {|ÁHêëIDFêIDbYZz=ügï Binary âä-.<

2. è-.3âäyåçID< -.3âä½º, tarball Áz®äåçF_ compress(1) , gzip(1) ,
bzip2(1)  ï xz(1)<

3. {|#Ç INSTALL, README ï¦ doc/  møû¥ê3;vÀ¥_g45êID<

4. §ID?z=üg3âä-.ÝÄ&òöêID< =YZ°Ä&ú¡ Makefile  ï@R configure
Script<

5. 7¡Á45êID<

FreeBSD Port  ?æPg"?èúHÅ=ügòö±"®äùò®£3óÙô;vF«^ Port
3;v/Ä1èúêë»yåç»ú¸»òö245±"®ä3"&¡:<

§ID[\õ FreeBSD C"Á7¡FYZ°Ä&³´ó¹úàrZàº45Á@R<

¯J_UFøïSbw´ 24,000 ò¨ùé±"®äS³õ­®|
FreeBSD<×YR¯F=¹±"®äÑ°0^ñðòöÕ3 ²o (Package)  Üêë<

=¹ Binary ²oY!" FreeBSD ²oÛÜæç?ÛÜ<

Nr? Binary ²oï¦ Port çbÖÉ[F§" Binary ²oï Port
?45±"®äFHê±"®ä§bÖÉ3®äÎ[\õ45FÝ°èúð45ê®äÎ<

FreeBSD Binary ²oSÄbóò±"®äSâbñðòöÕ3æç»PL;zEtoFBinary
²oYz!" pkg(8)  æç?ÛÜF_ pkg install <

¯J/à·î<ºÖ)F³ Binary ²oE Port báè3Tä< &õa&453±"®äÄÊ?Y/<

Binary ²oTä
¥ ±"®äåç Binary ²o3 tarball °¿åç=üg3 tarball Ã&M<

¥ 45 Binary ²oNÄ&òö3¯7FUÇj~3lQ&45ë·3±"®ä_ Mozilla, KDE ï GNOME
=äÈ3Ö×ñ&<

¥ Binary ²oNÄ&1yw FreeBSD !òöID3å®<
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Port ²oTä
¥ RÇ Binary ²o"îgYZwëAþÙÚ!@RF½º°C"j½"3òöYZ?òöFR Port

?òäYV¡òöYZ<

¥ V>±"®äòö9YZ°2&453DZb4FÔí?: Apache
¥bëÇNã3à÷YZYzPL<

wT¹tuFã¾3±"®ä°^wAòNã3 Binary ²oF_ Ghostscript b ghostscript  E
ghostscript-nox11  /à Binary ²oF"?u¹?}b45 Xorg<
§±"®äbóòz!3òö9YZ¥ç="=òéä?u¹ Binary ²o<

¥ V>ID3®x,-Sôàz Binary âä-.< =àID"îz=üg-.ÁREá!"¦òö<

¥ V>BÁNÖ¯ Binary -.�*FäÙÀ¥=üg?Cü?}ºc3BÕ<

¥ =ügY²"èû3ú¸<

&LM;< Port 3V~YzûÀ FreeBSD Port nqrs  2 FreeBSD Port BÕnqrs <

"
w45ög±"®äËïFjðCü https://vuxml.freebsd.org/
?}b2ê±"®äÖ434@[BÕï}£ pkg audit -F
?(CâbS453±"®ä?}bSå3åæ<

*Wªê?3V>§:;_gw FreeBSD !" Binary ²oE Port ²o452ÛÜ¨ùéID<

4.3. úùID
FreeBSD !Y453IDyÀNOw23F bôàéäYz?{zS453ID1

¥ FreeBSD xybU¬ó>Yúù3}~±"®äyÀFw https://www.FreeBSD.org/ports/ <
YzÉ±"®äJKïID­è?úù Port< *

R Dan Langille U¬3 FreshPorts.org FÖÜ]ù3úù89ÁHY;<w Port
²oCS3±"®äõV<è$3!"¦Yz÷)èû3)õyÀ°èúk-lmno½å Port
3V~¡:< *

§{N|æL3±"®äFYzð|xy SourceForge.net  ï GitHub.com  úùFÌJo4|
FreeBSD xy  (Cê±"®ä?}Sõ­®< *

&úù Binary ²o;vÎS3±"®äY1

# pkg search subversion

git-subversion-1.9.2

java-subversion-1.8.8_2

p5-subversion-1.8.8_2

py27-hgsubversion-1.6

py27-subversion-1.8.8_2

ruby-subversion-1.8.8_2

subversion-1.8.8_2

subversion-book-4515

subversion-static-1.8.8_2

subversion16-1.6.23_4
subversion17-1.7.16_2

²oJK/Ä�*ò°FH§ Port !" Python ,µ¶FÑ°/Ä"?òöê²o3 Python
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�*<b¹ Port °bAò�*Y!"F_ Subversion
FTòöYZNãFbAò�*Y"F=òímS×æp>DÜ�*3
Subversion<wæL&453²o¯F}Õ!" Port ?W?æLê±"®äFPort
?W?æ±"®äw Port ÀS3]ä<o}£ó© pkg search  Á3! -o ?ôí¢ò²o?W1

# pkg search -o subversion

devel/git-subversion

java/java-subversion

devel/p5-subversion

devel/py-hgsubversion

devel/py-subversion

devel/ruby-subversion

devel/subversion16

devel/subversion17

devel/subversion

devel/subversion-book
devel/subversion-static

pkg search  ÉÑ!" Shell È#^G (globs)»àmþï=»Ö¤ï;vÎS3ñ ñ àá<w45
ports-mgmt/pkg  ï ports-mgmt/pkg-devel  ËÌFYö÷ pkg-search(8)  zÇÉVAx÷¡:<

¥ § Port ²oCS45Fbþòé=YzCé Port ÀS3*%�*<&{| Port âw3­èFY}£
whereis file FñS file  ?&453®ä1

# whereis lsof
lsof: /usr/ports/sysutils/lsof

ï¦FÑY!" echo(1) 1

# echo /usr/ports/*/*lsof*
/usr/ports/sysutils/lsof

jÞßF=Ñ°ÈïSêëp /usr/ports/distfiles  øûSögSªl,o3;v<

¥ öóòé=?!" Port ²oCà÷3úùe`?{ID<&!"úù3DZÄð cd | /usr/ports
JÌ@R make search name=program-name FñS program-name  ýþID3JK<Ôíúù
lsof 1

# cd /usr/ports

# make search name=lsof

Port:   lsof-4.88.d,8

Path:   /usr/ports/sysutils/lsof

Info:   Lists information about open files (similar to fstat (1))

Maint:  ler@lerctr.org

Index:  sysutils

B-deps:

98

https://cgit.freebsd.org/ports/tree/ports-mgmt/pkg/
https://cgit.freebsd.org/ports/tree/ports-mgmt/pkg-devel/
https://man.freebsd.org/cgi/man.cgi?query=pkg-search&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=echo&sektion=1&format=html


R-deps:

!
à÷3úùe`°!"Æü;à3¡:<§íì:eæíÄ& INDEX ;FY@R
make fetchindex  ?êë}~3Æü;<× INDEX ;^w¯F make search
éY@RjÊ3úùú9<

"Path:" URýþ Port 3âw#å<

§N&ªÊ=dA¡:FY!" quicksearch  DZ1

# cd /usr/ports

# make quicksearch name=lsof

Port:   lsof-4.88.d,8

Path:   /usr/ports/sysutils/lsof
Info:   Lists information about open files (similar to fstat (1))

§&QRVbHÅ3úùF!" make search key= string  ï make quicksearch key= string  ñS
string
?&úù3t^<êt^Yz?óV>3èy»Ö¤ïÖÉ²oF×NyJ®ä3JK¯Yz{|2r
LÔÕÖ43 Port<

×!" search  ï quicksearch  ¯Fúù3^SN­ëMµ< úù "LSOF" °2úù "lsof"
 >Öã3Ü`<

4.4. !" pkg ÛÜ Binary ²o
pkg ?~óý²oÛÜ89"?ÇýÄ�89FÖÜÆADZ×"Ü Binary ²oVoVÞÀ<

UÇÃS&!"w FreeBSD ôöy!ñðòö Binary ²o3yùF!" pkg ÛÜ²o¥S$ö<

³?FUÇ#¹S&Å=ügï!"èÍ3;vÎòö3yùFÝ°Ä& Port ÛÜ89 <

T, pkg ÌZÛÜ Binary ²oFâzNZ×0,oý Port ÛÜ89F=¹89Y"?45?è Binary 2
Port ²oC3IDFG pkg ÌZ45 Binary ²o<

4.4.1. ¸ü!" pkg

FreeBSD à÷ïú (Bootstrap) 89Y"?êëÁ45 pkg Eñ89#$<=ò89?Pgw FreeBSD
�* 10. X ËÌ!"<

!
N?âb FreeBSD �*EÅªÉÑUïú®£FøïÉÑ3yÀôÇ
https://pkg.freebsd.org/ FUNÉÑ3�*F"î¡?´ Port ²oCï¦ Binary
²o?45 pkg<

&ïú (Bootstrap) ÙÚj@R1

# /usr/sbin/pkg

a"îbY"3xPx]DéÜïú®ä!"éY^D<

}ÝF&45 Port ²oFÝî@R1
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# cd /usr/ports/ports-mgmt/pkg

# make
# make install clean

×56=!"Ä� pkg_*
893.bÙÚ¯F"î§¡¢Î/0^~3âäF_U~389r°åËb#¹S45´3²o<pkg
45]ÌF"î@Rzêæç§²o¡¢ÎÅÄ�âä/0|~�âä1

# pkg2ng

! ~453�*T[\45ög¨ùéIDTUNî0=ò²ú<

# =ò²úç=Ã=<óø²o¡¢Î/,^ pkg 3âäFÄ� pkg_*
89ßNêoàM!"<

!
²o¡¢Î/03´®YZ°Tàá/0,~�* >cd<½ºF=¹cdGY4@Ä
[F×!_UFIJbw@R pkg2ng
Ìç=^D/03IDyÀF=¹±"®äÝ"î#úñ~45<

,1&' FreeBSD Port ²oC°§~ID3¡:è$| pkg G<Ä�²o¡¢ÎFFreeBSD �* 10. X
ËïÄ&w /etc/make.conf  3£UR1

WITH_PKGNG= yes

ñP pkg °!" FreeBSD ²oôöy ( Repository ) 3 Binary
²o<§&ÇÉb4òöèû²o;vÎ3¡:Fjö÷ !" Poudriere òö²o <

ñ  pkg PLYZ:;jö÷ pkg.conf(5) <

pkg 3"=¡:Yw pkg(8)  89#$ïN3ögöþ@R pkg  ?ÇÉ<

¢ò pkg æçöþG-Îwæç8o#$<&À¥ pkg install  389#$FY@Rzêæç1

# pkg help install

# man pkg-install

*WXç\3V>§°ï-!" pkg @Rº"3 Binary
²oÛÜ89<¢òï-3æçG°ÖÜAòöþY!"Fjö÷æç3:;ï89#$zÇÉx÷¡:ï
VA-í<

4.4.2. ÇÉb4S45²o3¡:

b4S45wÙÚ3²o¡:Y?´@R pkg info
?(õF§@R¯\æLögöþF§°ôíâbS45ïæL3²o�*<

í_F&CüS453 pkg �*Y@R1
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# pkg info pkg
pkg-1.1.4_1

4.4.3. 452­|²o

&45 Binary ²oY!"zêæçFñS packagename  ,&453²oJK1

# pkg install packagename

=òæç°!";vÎ3¡¢?.L&453ID�*zE?}bög\453ÖÉ<í_F&45 curl1

# pkg install curl

Updating repository catalogue

/usr/local/tmp/All/curl-7.31.0_1.txz          100% of 1181 kB 1380 kBps 00m01s

/usr/local/tmp/All/ca_root_nss-3.15.1_1.txz   100% of  288 kB 1700 kBps 00m00s

Updating repository catalogue

The following 2 packages will be installed:

Ê       Installing ca_root_nss: 3.15.1_1

Ê       Installing curl: 7.31.0_1

The installation will require 3 MB more space

0 B to be downloaded

Proceed with installing packages [y/N]: y

Checking integrity... done

[1/2] Installing ca_root_nss-3.15.1_1... done

[2/2] Installing curl-7.31.0_1... done
Cleaning up cache files...Done

~3²ozEög0,ÖÉ453rõ²oYwS453²oyÀSü|1

# pkg info

ca_root_nss-3.15.1_1    The root certificate bundle from the Mozilla Project

curl-7.31.0_1   Non-interactive tool to get files from FTP, GOPHER, HTTP (S) servers
pkg-1.1.4_6 New generation package manager

NoÄ&3²oYz!" pkg delete  ?­|Fí_1
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# pkg delete curl

The following packages will be deleted:

Ê   curl-7.31.0_1

The deletion will free 3 MB

Proceed with deleting packages [y/N]: y
[1/1] Deleting curl-7.31.0_1... done

4.4.4. 56S45²o

@RzêæçFY§S453²o56|}~�*1

# pkg upgrade

=òæç§°¿US453�*2w;vÎ­èS3�*FÁÅ;vÎ56=¹²o<

4.4.5. BCS45²o

w¨ùé3±"®äS¶·YZ°-ìIDåæF&{í=¹®äFY!" pkg
à÷3BCe`<&CéS45wÙÚ!3ID?}bögSå3åæY@R1

# pkg audit -F

4.4.6. èú­|\!"3²o

­|óò²oYZ°âêNoÄ&!"3ÖÉ²o<NoÄ&3ÖÉ²o?×ûlÿñ²oâ453²o
(¯ç²o)FYz!"zêæçèúõ7Á­|1

# pkg autoremove

Packages to be autoremoved:

Ê   ca_root_nss-3.15.1_1

The autoremoval will free 723 kB

Proceed with autoremoval of packages [y/N]: y
Deinstalling ca_root_nss-3.15.1_1... done

T,ÖÉâ453²oK9 èú (Automatic)
²oFG<èú²o×²oõ453=TN?T,ñ ²oâÖÉFYz!"zêéäCé1

# pkg prime-list

nginx

openvpn
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sudo

pkg prime-list  ?óò¹JæçFL´w
/usr/local/etc/pkg.conf F[ÃbÆAñ Ö4æçYz"?CéÙÚ3²o¡¢ÎFí_Fæç pkg
prime-origins  Y"?ÇÉ!¤yÀ3?W Port øû1

# pkg prime-origins

www/nginx

security/openvpn
security/sudo

=>yÀYz"?ñ~òöâb45wÙÚS3²oF!" ports-mgmt/poudriere  ï ports-mgmt/synth
=è3òö89<

&§óò45Õ3²oè-^, "èú" Yz"1

# pkg set -A 1 devel/cmake

×²o,èá²o (Leaf Package) Hõè-, "èú"FÝ°õ pkg autoremove  ØYí?<

&è-óò45Õ3²o, " < èú" Yz"1

# pkg set -A 0 devel/cmake

4.4.7. Ã=²o¡¢Î

N_|Ú3²oÛÜÙÚFpkg bèÍ3²o¡¢Îk>e`FUDZñP?¸ï3<

! &¦à893 Script k>²o¡¢ÎYw periodic.conf(5)  PL
daily_backup_pkgdb_enable="NO" <

&Ã=ðï²o¡¢Î3k>FY@RzêæçÁ§ /path/to/pkg.sql  o0,k>3#å1

# pkg backup -r /path/to/pkg.sql

! §&Ã=b89 Script â >3k>"îwÃ=ïðyåç<

&#úk> pkg ¡¢ÎFY@RzêæçFÁo0 /path/to/pkg.sql  ,:×3;vJK2#å1

# pkg backup -d /path/to/pkg.sql

4.4.8. ­|´¯3²o

ñP pkg °j^ Binary ²owoÇøûL´w pkg.conf(5)  S3
PKG_CACHEDIRFÃ°'â}Ì453²oQ*<jÄ�3 pkg
°'ââbðï3²oF§&­|=¹´¯3 Binary ²oFY@R1

103

https://cgit.freebsd.org/ports/tree/ports-mgmt/poudriere/
https://cgit.freebsd.org/ports/tree/ports-mgmt/synth/
https://man.freebsd.org/cgi/man.cgi?query=periodic.conf&sektion=5&format=html
https://man.freebsd.org/cgi/man.cgi?query=pkg.conf&sektion=5&format=html


# pkg clean

!"zêæçYy>@V3oÇ1

# pkg clean -a

4.4.9. ú¡²o Metadata

w FreeBSD Port ²oCS3IDYZ°³&Ô&�°3ú¡F&y.=òBÕY!" pkg
à÷3æç?V~²o?W<=<ºb"Fí_ lang/php5  ñ~¼J, lang/php53  TU lang/php5
ÅUËÌýþ�* 5.4<

&V¡!¤ímS3²o?WFY@R1

# pkg set -o lang/php5:lang/php53

oóòímF&V~ lang/ruby18  , lang/ruby19 FY@R1

# pkg set -o lang/ruby18:lang/ruby19

}ÌóòímF&V¡ libglut  ¼"®äÎ3?WÅ graphics/libglut  ¡^ graphics/freeglut  Y@R1

# pkg set -o graphics/libglut:graphics/freeglut

!
wV¡²o?WËÌF@ñ&3óoA?&ñ~45²oF?×ÖÉ3²oÑã¯!"ú
¡Ì3?W<&5`ñ~45ÖÉ²oFY@R1

# pkg install -Rf graphics/freeglut

4.5. !" Port ²oC
Port ²oC?æóþò Makefiles »ú¸EÖ¤;vF¢ó«=¹;vY"?òö245w FreeBSD
!3óò±"®äF×K,óò Port <

ñPFPort ²oCj^w /usr/ports  3møûê<

w±"®äYz!" Port òöËïF"îð45 Port ²oC<§w45 FreeBSD
¯qb45FYz!"zêñSóàéä451

Procedure: Portsnap é=

FreeBSD 3µ¶ÙÚàÄ PortsnapF=?óòY"?ÇÉ Port
²oCÞÀòo¦389Fj÷¤Aþ!"¦!"=òéä<U89°Dé| FreeBSD
3xyF+yvYFJÌêë Port ²oC3~Q*<êXY?&"?(+âbSêë;v3]ù[<

1. &êëåçÌ3 Port ²oCop (Snapshot) | /var/db/portsnap 1
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# portsnap fetch

2. ×¨ó©@R Portsnap ¯F&ðyåçop| /usr/ports 1

# portsnap extract

3. w]^!¤¨ó©!" Portsnap 3ú9ËÌFèÌYlÄ&@Rzêæç?V~ /usr/ports  1

# portsnap fetch
# portsnap update

×!" fetch  ¯ÑYã¯@R extract  ï update  _1

# portsnap fetch update

Procedure: Subversion é=

§&ÇÉVAU Port À3_`Fï§b*%3õVÄ&U¬FYz!" Subversion ?ÇÉ Port
²oC<jö÷ Subversion Primer  ?ÇÉ Subversion 3x÷:;<

1. "î45 Subversion rY"?Çí (Check out) Port À<§S^w Port
À3Q*FY!"Uéä45 Subversion1

# cd /usr/ports/devel/subversion
# make install clean

§[ç=!" Port ÀFïS³!" pkg ?ÛÜ²oFY!"²o?45 Subversion1

# pkg install subversion

2. Çí Port À3Q*1

# svn checkout https://svn.FreeBSD.org/ports/head /usr/ports

3. §Ä&Fw¨ó© Subversion ÇíÌY!"zêæçV~ /usr/ports 1

# svn update /usr/ports

Port
²oCSÄbýþNãID­è3øûF¢ò­è¥ê3møûýþ¢ò±"®äF¢òàÄþò"?bû
FreeBSD _gòö245ê®ä;v3±"®ämøû×K9 Port Skeleton F¢ò Port Skeleton
°Äbzê;vEøû1
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¥ Makefile 1àÄ"?:;±"®ä&_gòö»&45ê®ä|#3ñ¤é<

¥ distinfo 1àÄòö Port "îêë3;vJKzER+g (Checksum)<

¥ files/ 1UøûÄbòö245®ä| FreeBSD ¯âÄ3ú¸;<UøûÑYZÄbñ "?òö Port
3;v<

¥ pkg-descr 1ÖÜ®äVx÷3:;<

¥ pkg-plist 1Port 453âb;vyÀFÑã¯°bû Port ÙÚy|45¯&­|#ó¹;v<

V> Port Äb pkg-message  ïñ ;v"?"Ürstu<&ÇÉb4=¹;v3x÷¡:FzE Port
3·&Yö÷ FreeBSD PorterÕs Handbook <

Port SÁNÄ*P3=ügF×, distfile Fwòö Port yåç¯°èúêë3=üg|
/usr/ports/distfiles <

4.5.1. 45 Port

êü¼½°³´_g!" Port ²oC?45»­|ID3µ*"=< make
Y"3øáEëìõþx÷:;YöÀ ports(7) <

"
wòöög Port ²oïFjð&~S³_ïWXâñ¤Ëé=V~ Port
²oC<45ög¨ùéIDGYZ°¿\4@[åæF÷¤w45ïðÀ¥
https://vuxml.freebsd.org/  1y Port Så34@[BÕ<ï¦w¢©45~ Port
ï@R pkg audit -
F<UæçYzPLw¢7ÙÚ4@[(C¯èú]^4@[BCzEV~åæ¡¢Î<
&ÇÉVA¡:Fjö÷ pkg-audit(8)  E periodic(8) <

!" Port ²oC°ûPa;bYàºDé3x]Fã¯Ñ°Ä&w6!"¦3xy<

&òöÁ45 PortFÄæ0øû|&453 Port ¥êFJÌ}£ make
install F:eS°Èï453QÅ1

# cd /usr/ports/sysutils/lsof

# make install

>> lsof_4.88D.freebsd.tar.gz doesn 't seem to exist in /usr/ports/distfiles/.

>> Attempting to fetch from ftp://lsof.itap.purdue.edu/pub/tools/unix/lsof/.

===>  Extracting for lsof-4.88

...

[extraction output snipped]

...

>> Checksum OK for lsof_4.88D.freebsd.tar.gz.

===>  Patching for lsof-4.88.d,8

===>  Applying FreeBSD patches for lsof-4.88.d,8

===>  Configuring for lsof-4.88.d,8

...

[configure output snipped]

...

===>  Building for lsof-4.88.d,8

...

[compilation output snipped]

...
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===>  Installing for lsof-4.88.d,8

...

[installation output snipped]

...

===>   Generating temporary packing list

===>   Compressing manual pages for lsof-4.88.d,8

===>   Registering installation for lsof-4.88.d,8

===>  SECURITY NOTE:

Ê     This port has installed the following binaries which execute with

Ê     increased privileges.

/usr/local/sbin/lsof
#

lsof
?Ä&QÄxyrbî=@R3®äFTU×ê®ä45]^¯°Èï4@[8b<óø45]^¥°Èï
æçÖï<

b¹ Shell °§ PATH
ëìõþSâôøûSY"3æç0oÇF?23w@Ræ=¹æç¯3Cé¦Å< tcsh  Shell
3!"¦±}£ rehash  ?×~453æçNîæL]ù]ä¥Y!"<§w sh Shell Ý!" hash -
r<jö÷ Shell 3:;tozÇÉVA¡:<

45´®S°÷)89"3møû"?j^òö¯2^3;v<Y­|Uøû?Xßºn>7ÁÅôèÌ5
6~� Port ¯M^BÕ1

# make clean

===>  Cleaning for lsof-88.d,8
#

! §S&ô0=òrõ3²úFYzòö Port ¯!" make install clean <

4.5.1.1. èû Port 45

V> Port
ÖÜòöYZFY"?¸ïï4³±"®äS3Go»4@YZ»ïñ §Æèû3Zø<=è3±"®ä
ím/0 www/firefox , security/gpgme  zE mail/sylpheed-claws <§ Port ÖÉ3ñ  Port
bYPL3YZ¯FñP3èä°Öï!"¦Y/YÀS3YZF=YZ°×453´®2¦×!"¦89
þ©<&¸¹=òtuFYó©PLâbYZFÃ&w Port skeleton S@R make config-
recursive FJÌo@R make install [clean]  òö245ê Port<

!
!" config-recursive  ¯F°!" all-depends-list  Target ?ÿCâb&PL Port
yÀ<÷¤@R make config-recursive  î|âbÖÉ3 Port YZçSL´Fî| Port
3YZhüN°oíìF?&LâbÖÉ3YZçS³PL<

bÆAéäYzñ~Q£ Port 3òöYZyÀFz¥wòö Port
ËÌ3£»­|ïV¡=¹YZ<é=Ëó? cd Q£Äb Port 3øûÁ}£ make
config <Ãböóòé=?!" make showconfig <}Ìóòé=?@R make rmconfig
?­|âb­Y/´3YZF×aZöñ~PL<=¹é=w ports(7)  Sçbx÷3:;<

Port ÙÚ!" fetch(1)  ?êë;vFiÉÑÆA3ëìõþYPL<§ FreeBSD ÙÚwLMNï
FTP/HTTP ýÜíìîÌüFYzPL FTP_PASSIVE_MODE, FTP_PROXY zE FTP_PASSWORD
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õþ<jö÷ fetch(3)  ÇÉ]ùÉÑ3õþyÀ<

UÇ#¹ç=óîDé|xPx]3!"¦FYw /usr/ports  ê@R make fetch  ?êëâb3
distfilesFï?YwTò­è3øûSFí_ /usr/ports/net FïæL3 Port Skeleton
S@R<&Þß3?F§ Port bög3ÖÉFw­èï Port Skeleton S@RUæçÁ N°
êëÖÉwñ ­è3 Port distfiles<Y!" make fetch-recursive  ?êëâbÖÉ Port 3 distfiles<

wV>ôþtuFí_×éèï«¬bèÍ3*% distfiles ;vÎFY!" MASTER_SITES õþ?3,w
Makefile  SæL3êë#`<×&æLoý3#`¯Y1

# cd /usr/ports/directory

# make MASTER_SITE_OVERRIDE= \
ftp://ftp.organization.org/pub/FreeBSD/ports/distfiles/ fetch

ÑY!" WRKDIRPREFIX E PREFIX õþ?3,ñP389Eøáøû<í_1

# make WRKDIRPREFIX=/usr/home/example/ports install

°òöw /usr/home/example/ports  3 Port Á45âb¾¿| /usr/local  ê<

# make PREFIX=/usr/home/example/local install

°òöw /usr/ports  Port Á45| /usr/home/example/local <JÌ1

# make WRKDIRPREFIX=../ports PREFIX=../local install

?ã¯PL89Eøáøû<

=¹õþÑY0,ëìõþPLFjö÷a!"3 Shell 89#$?ÇÉ_gPLëìõþ3:;<

4.5.2. ­|S453 Port

453 Port Yz!" pkg delete  y|45< !"=òæç3-íYzw pkg-delete(8)  89#${|<

ï¦FYw Port 3øûê@R make deinstall 1

# cd /usr/ports/sysutils/lsof

make deinstall

===>  Deinstalling for sysutils/lsof

===>   Deinstalling

Deinstallation has been requested for the following 1 packages:

Ê   lsof-4.88.d,8

The deinstallation will free 229 kB
[1/1] Deleting lsof-4.88.d,8... done

÷¤À¥ Port y|45Ì3:eF§bögÖÉê Port
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3±"®äF=¹¡:°õÈïí?F³y|453®£I°àM<w=àtuê}Õñ~45±"®ä?
¸¹î-ÖÉ[<

4.5.3. 56 Port

lÿ¯7w­FPort
²oCS°b~�3IDY"<*X§:;_g(C?}bYz563IDE_g56<

&(CS45 Port ?}b~�Y"Fjð&LS45}~�*3 Port ÀF!" Procedure: Portsnap é=
ï Procedure: Subversion é=  S:;3æç?V~<w FreeBSD 10
2V~3�*Fï§²oÙÚS/0, pkgFYz!"êôæçôíS³453 Port Sb#¹S´¯1

# pkg version -l "<"

w FreeBSD 9. X 2jÄ3�*FYz!"êôæçôíS³453 Port Sb#¹S´¯1

# pkg_version -l "<"

#
wA¡56ËïFjðÅ;»À¥ /usr/ports/UPDATING  ?ÇÉ}�b#¹ Port
S56ïÙÚS45<=ò;vS°:;áàBÕEw56 Port
¯YZ°Ä&!"¦@R3rõ²úFí_;vâäV¡»PL;#åV¡»ïög2ð
ï�*NÖá3BÕ<âß#¹2a&56 Port
Ö43æïFÁÉp=¹æï@R56<

4.5.3.1. 562ÛÜ Port 389

Port ²oCÄbþò89YzQR56F¢óà89çbñTäEèä<

zèëA Port 45°!" Portmaster ï PortupgradeFìwbj~3 Synth Y!"<

! #óà89UrLÙÚ?}ÿ3Y/Ç.ÇÙÚÛÜK<÷¤w!"ög=¹89Ëïð
k>¡¢<

4.5.3.2. !" Portmaster 56 Port

ports-mgmt/portmaster  ?Y"?56S45 Port 3MÙ89FiÃ!"1l FreeBSD
µ¶ÙÚ45389FNÄ&ÖÉñ  Port ï¡¢Î¥Yw FreeBSD !"F&!" Port 45U89Y1

# cd /usr/ports/ports-mgmt/portmaster
# make install clean

Portmaster § Port L´^Üàè·1

¥ Ë Port1qbÖÉHÑNõögñ  Port ÖÉ<

¥ Ôê Port1qbÖÉF³õñ  Port ÖÉ<

¥ ­É Port1bÖÉFHñõñ  Port ÖÉ<

¥ ¯ Port1bÖÉF³qbõñ  Port ÖÉ<

&ôí=ôò­èÁúù?}b~�1

# portmaster -L
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===>>> Root ports (No dependencies, not depended on )

===>>> ispell-3.2.06_18

===>>> screen-4.0.3

Ê       ===>>> New version available: screen-4.0.3_1

===>>> tcpflow-0.21_1

===>>> 7 root ports

...

===>>> Branch ports (Have dependencies, are depended on )

===>>> apache22-2.2.3

Ê       ===>>> New version available: apache22-2.2.8

...

===>>> Leaf ports (Have dependencies, not depended on )

===>>> automake-1.9.6_2

===>>> bash-3.1.17

Ê       ===>>> New version available: bash-3.2.33

...

===>>> 32 leaf ports

===>>> 137 total installed ports
Ê       ===>>> 83 have new versions available

Uæç"?56âb´¯3 Port1

# portmaster -a

!
ñP Portmaster °w«|S^w3 Port ïk>²oF§^D45~� Portmaster
°«|êk><!" -b ?× Portmaster N°èú«|k><3£ -i  Yïú Portmaster
3ÜúèäF°w56¢ò Port ïÖï:e<[bÆAY"3ñ YZFjÀ¥
portmaster(8)  389#$?ÇÉx÷3"=<

§563´®->cdFY3£ -f  ?56Áñ~òöâb Port1

# portmaster -af

Portmaster ÑY"?45~3 Port |ÙÚFwòöE45~ Port
ï56âbÖÉè«<&!"=òDZF&æL Port #Ç Port ²oCS3#å1

# portmaster shells/bash

VAb4 ports-mgmt/portmaster  3¡:Ypñ pkg-descr  ÇÉ<

4.5.3.3. !" Portupgrade 56 Port

ports-mgmt/portupgrade  ?öóòYz"?56 Port 389FU89°45ó²Yz"?ÛÜ Port
3±"®äFiÄ&ÖÉ Ruby<&45ê Port1
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# cd /usr/ports/ports-mgmt/portupgrade
# make install clean

w@R56Ëï!"U89F÷¤!" pkgdb -F  ^ÖS453 Port
Áúàêæç4a3âb¡:Nó\3²o<

&56âb45wÙÚ!´¯3 PortFY!" portupgrade -a Fï¦3! -i
°w¢ò²o56¯éB&~1

# portupgrade -ai

&56æL3±"®äG<âbY" Port Y!" portupgrade pkgname F<ºñ&3?F&3! -R
?ð56æL±"®äâbÖÉ3 Port1

# portupgrade -R firefox

§!" -PFPortupgrade °ðw PKG_PATH
yÀS3*%øûSúùY"3²o<§*%qbY"3²oFÝ°ÅFáêë<§²oç=w*%ïFá
{|FPortupgrade Ý°!" Port ?45<&¸¹]@!" Port 45FY!" -PPF=òYZ°bû
Portupgrade §qb²oY"¯óÚ451

# portupgrade -PP gnome3

§ÃS&êë Port distfiles ï²oF!" -P öþ<§N&òöï45ög¾¿F!" -F<jö÷
portupgrade  389#$?ÇÉâbY"YZ3VA¡:<

VAb4 ports-mgmt/portupgrade  3¡:Ypñ pkg-descr  ÇÉ<

4.5.4. Port 2ºn>7

!" Port ²oC°lÿ¯7Üëºn>7<wòö245 Port ]ËÌFw Port Skeleton S@R make
clean  Yy|2^3 work  øû<§!" Portmaster ?45 PortFÝ°èú­|êøûF|<!" -
K<§b45 PortupgradeFUæç§°­|âbw Port ²oC3*%Q*S{|3 work  øû1

# portsclean -C

|UËõFÆA´¯3=üg-R;v°j^w /usr/ports/distfiles <!" Portupgrade
«|âbNoõög Port âü"3 distfiles1

# portsclean -D

Portupgrade Yz­|âb\õög45wÙÚ!3 Port âü"3 distfiles1

# portsclean -DD

§b45 PortmasterFÝY!"1

111

https://cgit.freebsd.org/ports/tree/ports-mgmt/portupgrade/


# portmaster --clean-distfiles

ñPF§ distfile ±&õ«|F=òæç°zÜú3éäß!"¦&~<

|1z!æçõF ports-mgmt/pkg_cutleaves  Yèú­|NoÄ&!"3 Port<

4.6. !" Poudriere òö²o
Poudriere ?óò!" BSD ®x,-"?÷)27¡ FreeBSD ²o389<i!" FreeBSD Jail
?÷åé)3òöëìF=¹ Jail Yz"?òö2øïâwÙÚNã FreeBSD
�*3²oFÑã¾YzwÔe, amd64 3ÙÚ!òöÜ i386
!"3²o<²oòö]^Ì3øûqå°2{éôöy]@Öã<=¹²oYR pkg(8)
Eñ ²oÛÜ89!"<

Poudriere Y!" ports-mgmt/poudriere  ²oï Port 45<45]^Ì°bóò-í3PL;
/usr/local/etc/poudriere.conf.sample <QËU;v|
/usr/local/etc/poudriere.conf FòäQË3;v?ql*%3PL<

¯JwÙÚ!@R poudriere ÁNóL&!" ZFSF³!"1?bÖf3<×!"1 ZFSFÝ"îw
/usr/local/etc/poudriere.conf  æL ZPOOL zE FREEBSD_HOST ±PL|óò}�3ôöy<L´
CCACHE_DIR Y¸ï!" devel/ccache
oÇ3DZ?oÇòöÜ`ÁNô#¹Ä¯ºòö3®äg3òö©þ<§ poudriere
¡¢Có|óòé)3øûÁ1ë| /poudriere  YZ°¿jé¥Fñ PLZøC"ñPØ¥$ö<

õ7|3"ÜîþÇY"?L´&ã¯@RAôòòö<Á¤¯$ö3FG-.DFNr? RAM
ïâ0>7F§FG-.DN$Fòö Jail 3ú9§°¦àÁõy|F°M^ìí3cd:e<

4.6.1. ûüH Jail 2 Port À

wPLËÌFûüH poudriere ?45 Jail EñâÄ3 FreeBSD À2 Port À<!" -j  ?æL Jail
3JKzE -v ?æL FreeBSD 3�*<w@R FreeBSD/amd64 3ÙÚ!Y!" -a ?PL&!"3Åª,
i386 ï amd64 FñP°C"!" uname  âÈï3Åª<

# poudriere jail -c -j 10amd64 -v 10.0-RELEASE

====>> Creating 10amd64 fs... done

====>> Fetching base.txz for FreeBSD 10.0-RELEASE amd64

/poudriere/jails/10amd64/fromftp/base.txz      100% of   59 MB 1470 kBps 00m42s

====>> Extracting base.txz... done

====>> Fetching src.txz for FreeBSD 10.0-RELEASE amd64

/poudriere/jails/10amd64/fromftp/src.txz       100% of  107 MB 1476 kBps 01m14s

====>> Extracting src.txz... done

====>> Fetching games.txz for FreeBSD 10.0-RELEASE amd64

/poudriere/jails/10amd64/fromftp/games.txz     100% of  865 kB  734 kBps 00m01s

====>> Extracting games.txz... done

====>> Fetching lib32.txz for FreeBSD 10.0-RELEASE amd64

/poudriere/jails/10amd64/fromftp/lib32.txz     100% of   14 MB 1316 kBps 00m12s

====>> Extracting lib32.txz... done

====>> Cleaning up... done
====>> Jail 10amd64 10.0-RELEASE amd64 is ready to be used
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# poudriere ports -c -p local

====>> Creating local fs... done

====>> Extracting portstree "local" ...

Looking up portsnap.FreeBSD.org mirrors... 7 mirrors found.

Fetching public key from ec2-eu-west-1.portsnap.freebsd.org... done .

Fetching snapshot tag from ec2-eu-west-1.portsnap.freebsd.org... done .

Fetching snapshot metadata... done .

Fetching snapshot generated at Tue Feb 11 01:07:15 CET 2014:

94a3431f0ce567f6452ffde4fd3d7d3c6e1da143efec76100% of   69 MB 1246 kBps 00m57s

Extracting snapshot... done .

Verifying snapshot integrity... done .

Fetching snapshot tag from ec2-eu-west-1.portsnap.freebsd.org... done .

Fetching snapshot metadata... done .

Updating from Tue Feb 11 01:07:15 CET 2014 to Tue Feb 11 16:05:20 CET 2014.

Fetching 4 metadata patches... done .

Applying metadata patches... done .

Fetching 0 metadata files... done .

Fetching 48 patches.

(48/48 ) 100.00%  done .

done .

Applying patches...

done .

Fetching 1 new ports or files... done .

/poudriere/ports/tester/CHANGES

/poudriere/ports/tester/COPYRIGHT

[...]

Building new INDEX files... done .

wóùlQFpoudriere Y!"A«PLwAò Jail òö?èNã Port À3
Port<"?L´=¹«l3èûPLK9 setsFYw45 ports-mgmt/poudriere  ï ports-
mgmt/poudriere-devel  Ìö÷ poudriere(8)  S3 CUSTOMIZATION WX?ÇÉx÷3¡:<

wU"ï-3µ*PLó1Àóò jail-, port- zE set- rL3 make.conf  w
/usr/local/etc/poudriere.d <wU-í!"3;vJKR Jail JK»Port JKzE set
JKâ«^1 10amd64-local-workstation-make.conf <ÙÚ make.conf
2=ò~3;vwòö¯9°õlë,òö Jail &!"3 make.conf <

&òö3²o°}£| 10amd64-local-workstation-pkglist 1

editors/emacs

devel/git

ports-mgmt/pkg
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...

Y!"zêéäPLYZEÖÉ1

# poudriere options -j 10amd64 -p local -z workstation -f 10amd64-local-workstation-
pkglist

}ÌFòö²oÁ÷)²o;vÎ1

# poudriere bulk -j 10amd64 -p local -z workstation -f 10amd64-local-workstation-pkglist

w@R¯FÔê Ctrl !+! t  YzÈïøïòö3É>FPoudriere Ñ°òöw /poudriere/logs/bulk/jailname
S3;vFY"wxûíìî?Èïòö¡:<

]^ËÌF~²oìwYzÅ poudriere ;vÎ?45<

&ÇÉVA!" poudriere 3¡:Fjö÷ poudriere(8)  EÔxy https://github.com/ freebsd/
poudriere/ wiki <

4.6.2. PL pkg ÖÜá!" Poudriere ;vÎ

¯JYzã¯!"èû3;vÎ2{é;vÎF³b¯4³{é;vÎ°bÖf<=Yz?´÷)óòPL
;3,Á4³{é3PL;?]^<÷) /usr/local/etc/pkg/repos/FreeBSD.conf  /Äzêàá1

FreeBSD: {

Ê   enabled: no
}

½º}ÞÀ&ÖÜ poudriere ;vÎ¤ÖÜá3éä??´
HTTP<45óòxûíìî?ÖÜ²oøûF½º°ö1 /usr/local/poudriere/data/packages/10amd6
4FñS 10amd64  ?òö3JK<

§&Dè²o;vÎ3 URL ?1 http://pkg.example.com/ 10amd64 FÝw
/usr/local/etc/pkg/repos/custom.conf  3;vÎPL;,1

custom: {

Ê   url: "http://pkg.example.com/10amd64",

Ê   enabled: yes,
}

4.7. 45Ì3ÞßAZ
NrID?Å²oï Port
45FëV>3¨ùé±"®ä45]ÌÄ&0Tà®Å3PLFêôæç2#åYz"?ef{|±"®
ä451cd<

¥ ëV>±"®ä45°w /usr/local/etc
45pôóòñP3PL;F§±"®äbëÇPL;3¯Ý°÷)óòmøû?^ó=¹PL;<-
í3PL;vJK½º!" .sample
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ÜîFPL;±&=÷CüÁYZ&0ó¹òä×PL;ªlÙÚ3ÄÊF&òäPL;-*ïÄðQ
Ëê;vÁÝ| .sample  §;J<

¥ ±"®äÖÜ3to°45|
/usr/local/shared/doc FHÆA±"®äÑã¯°4589#$FwàM!"±"®äï±ðCü=¹
to<

¥ V>±"®ä°zìú3éä@RFwïú±"®äïïÄ&3£PL|
/etc/rc.conf <=¹±"®ä½º°45ïú Script | /usr/local/etc/rc.d Fjö÷ ïúìú
?ÇÉVA¡:<

!
ÉPgF±"®äN°w45¯@Rñïú
ScriptFÑN°wy|45ï56¯@RñSà
ScriptF=â¤áÙÚ3ÛÜ¦Ý0.L<

¥ csh(1)  3!"¦±&@R rehash  ?V~Så Binary yÀ| Shell 3 PATH<

¥ !" pkg info  ?1y±"®ä451#¹;v»89#$zE Binary<

4.8. "Ü,-3 Port
×-ìTò Port ç=Õkòöï45FYzA¡zêôàé=y.1

1. úù BÕ4a¡¢Î  üê Port bqbãÑX3úàF§b3iYz!"êúà?úàBÕ<

2. ùÊU¬BK3efFw Port Skeleton øûS}£ make maintainer  ïÀ¥ Port 3 Makefile
?ÇÉU¬BK3lmno#`<k¤U¬BK3noàáj-É&/Ä Port 3 Makefile  S3
$FreeBSD: óùRE}í3cd:e<

!
bó¹ Port Á<RòBU¬FG?R nqrs
U¬FbÆAF³Á<@VFÃ&no%`Ï3ö freebsd-listname@FreeBSD.org
ç?Fk¯¯-Éý£*P3rsJK<

ïñ?R ports@FreeBSD.org  âU¬3 Port çN?RrLòBU¬FGê Port
3úà2ÉÑç??èûÀênqrs3óÒNfâÖÜF¼½l¯'(õ8ö2!

§k¯ÌqbÇÉög4±FYzÉp »µ FreeBSD BÕ4a  3:;!" Bugzilla ÖíBÕ4a<

3. èRúàüü) PorterÕs Handbook  SÄb Port
µ¶Åª3x÷¡:FYÖÜ¡:×aYúà¶J,-3 Port ï&paYzÖâËèÍ3 Port)

4. Ép !" pkg ÛÜ Binary ²o  S3:;45 Binary ²oFoý!" Port 45<
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Chapter 5. X Window ÙÚ
5.1. ·¤
!" bsdinstall 45 FreeBSD ÁN°èú45ö·H!"¦³ü<*W§:;_g45ÁPL
XorgFê±"®äÖÜ¸óWg3 X Window
ÙÚ?ÖÜö·Hëì<ªÿ°:;_g{|Á45¶üëìïõvÛÜ®ä<

! ÔÕ45¯°èúPL Xorg ÁHw45´®ÖÜõvÛÜ®äYZ3!"¦jö÷
http://www.trueos.org/  xy<

VAb4 Xorg ÉÑñösD¡:Fjö÷ x.org  xy<

¥]=WFa§1y1

¥ «^ X Window ÙÚ3áàGozEi½?_gÖÜh9<

¥ _g45ÁPL Xorg<

¥ _g45ÁPLáàõvÛÜ®ä2¶üëì<

¥ _gw Xorg !!" TrueTypeª ^·<

¥ _gPLÙÚz!"ö!H{£ (XDM)<

w¸üÀ¥=WËïFaÄ&1

¥ 1y_gÉp 45±"®ä1²o2 Port  :;45ñ ¨ùéID<

5.2. îï
¯J X áGo3âb÷XEh9éäFÁN?"î&åË3< ³Ui½b¹µ*·¸°VáÁ!#<

X íìî (X Server)
X }ûPg?zx],S*FC" "client-server" Åª<wUÅªê "X íìî"
wbij»jk»uv3lQ!h9<êíìîDW389/ÄÛÜÈï»"Ü?èij»uv3}£E
?èñ Pk (_6çïïñöåñe) 3}£ï}í<=äYZ°×BÛ|RðFT, X
!"3îï2óÒ3~åÄÕÖ@< óÒ~å°z, "X íìî" ?&w}5ñ3Ôe!@RFG "X
ÖÜá" r?w¶e!ü@RF*P!ò?Ö@<

X ÖÜá (X Client)
¢ò X ±"®äF_ XTerm»Firefox ç? "ÖÜá"<
ÖÜá°|:e|íìîFí_1"jw=¹óáhóòõv"Fªÿíìî°|4:eF_1"!"¦Ä
äY1&LÔ7"<

wÌôïM·îéõëìF½º X íìîª X
ÖÜáç?wãóùlQ!@R<ÑYzw¿j~3lQ!@R X íìîF
Áw¿j5»¿jç3ÙÚ!@R X ±"®ä< w=àtäFX
ÖÜá2íìîË73Ý½ßÄ?´x]?QR<

õvÛÜ®ä (Window Manager)
X ÁNmLjk!3õvêÏcd¾»&_g­úuvæá»
&"cdi?wõvæ0»¢òõv3áÕôÏÖFE?}êb4³Ô7Fww<A*!FX
ó=V­â¤âÉ3õvÛÜ®ä?ÛÜ<Y"3 õvÛÜ®äb@Aà F¢óàõvÛÜ®äçÖÜN
ã3!"³üõâ1b¹ÉÑFG¶üFb¹§Æèû«li?ÛÜ¶üFb¹b "¸ü"
7Fb¹Ý?YV0.äÔÕFYèR45~3.äÔÕzV0õã< õvÛÜ®äYw Port ²oC3
x11-wm  ­è{|<

¢òõvÛÜ®äÑábñNã3PLe`Fb¹Ä&#úú¡PL;F
Gb3ÝY?´ö·H89?]^ëV­3PL89<
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¶üëì (Desktop Environment)
KDE 2 GNOME
°õK9¶üëì?T,/Ä1]ùº"¶ü9Ó3±"®äF=¹±"®äYZ/Ät¬ID»xû§
¨îE\]<

ö÷øZ (Focus Policy)
õvÛÜ®äDWuvæá3ö÷øZ< ö÷øZæ3?_g.L!"SEªÿij}£3õv<

½ºj,BîÐ3ö÷øZ}0 "click-to-focus"F=òèäSFuväY|3õv¥°"Ç9"S
(Active) 3É><w "focus-follows-mouse"
èäuvæáâw3õv¥?9"S3õvFÃ&óuv­|ñ õvßYz¡õ9"S3õvF§uv
­|Ëõv (Root Window)FÝ°ö÷wËõv<w "sloppy-focus"
èäF.!uv­|ËõvFIJ°ö÷w}Ìö÷3õv!FUèäÃb×uvQ£~3õv¯r°ö
÷ÇêõvFG<>¸øïõv¯<"click-to-focus"
èä"uvä6?.L9"S3õvFHêõv°õåi|âbñ õvËïF×!uv­|ñ õvF
âb3ij}£I°Rêõvâªÿ<

Nã3õvÛÜ®äÉÑNã3ö÷èäF@VçÉÑ click-to-focus
HñSëV>ÉÑñ èäFjCüõvÛÜ®ä3:;to?1yY"3ö÷èä<

õvGo (Widget)
õvGoæ3?wâbw!"¦³ü!YõäYï893ZøF=/0Ô7»XYéù»ÀYÔ7»öï
EyÀ< õvGo89/ (Widget toolkit)
?æ"?÷)ö·H±"®ä3óÙô3õvGo<øïbþòbJ3õvGo89/F/Ä KDE
â!"3 Qt»GNOME â!"3 GTK+<
TU±"®ä°Éñ¸-¯âY"3õvGo89/GbNã3õã<

5.3. 45 Xorg
w FreeBSDFXorg Y?´²oï Port ?45<

!" Binary ²o345¦ÅjoF³Y"3èûYZjô1

# pkg install xorg

&Å Port ²oCòö2451

# cd /usr/ports/x11/xorg
# make install clean

/à45éäGY]ù45 Xorg ÙÚFUëAþ!"¦j÷¤!" Binary ²o45<

jÇÞ�*3 X ÙÚ:l¤b³+3!"¦!"FYp x11/xorg-minimal
ÇÉ<=ò�*ßN°45ëAþ3to»àþÎzE±"®äFGV>±"®ä°Ä&=¹rõ3Gor
Zh9<

5.4. Xorg PL

5.4.1. o¦¸ü

Xorg ÉÑëAþºè3Èïí»ijzEæá5å<

! Èïí»ÈïîzE}£5å°èúõ7Fçîög#úPå<|<èúPåòóF}Ý
jÇ÷) xorg.conf  ï@R -configure  ²ú<
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1. § Xorg ­³wlQ!"´FYð§ìb3PL;ñ~¼Jï­|1

# mv /etc/X11/xorg.conf ~/xorg.conf.etc
# mv /usr/local/etc/X11/xorg.conf ~/xorg.conf.localetc

2. 3£&@R Xorg 3!"¦| video  ï wheel  f«Fz¥wY"¯Z¸ï 3D 3¦<&3£!"¦
jru  |öóòY"3f«1

# pw groupmod video -m jru || pw groupmod wheel -m jru

3. ñPàÄ TWM õvÛÜ®äFïú Xorg ¯¥°ïúêõvÛÜ®ä1

% startx

4. wV>jÄ�3 FreeBSDFwæ04t^ Console ïÙÚ Console "îP, vt(4)
rYàºh9Fjö÷ X*èäPL (Kernel Mode Setting, KMS) <

5.4.2. Y3¦ñö"Ü3!"¦f«

&^Ç /dev/dri  Ä&§ÆÈïí3 3D 3¦DZF=½ºÃÄ&§&@R X 3!"¦3£ video  ï wheel
f«<U"!" pw(8)  ?§!"¦ slurms  3£ video  f«F§qb video  Ý°3£ wheel  f«1

# pw groupmod video -m slurms || pw groupmod wheel -m slurms

5.4.3. X*èäPL (Kernel Mode Setting, KMS)

×lQÈïÅ Console æ0|ãjky7ÅÜ X !"¯F"îPLñö}í èä <}��*3 Xorg
!"1X*àV3ÙÚ?×æ0èäVb6!<jÄ�3 FreeBSD !"3 sc(4) ÁNå| KMS
ÙÚ3^wF=°¿\4³ X ËÌ×üIwh9³ÙÚ Console òÜì>G<j~�3 vt(4)  Console
Y¸¹=òBÕ<

3£UR| /boot/loader.conf  ?¸ï vt(4) 1

kern.vty=vt

5.4.4. PL;

½ºNÄ&0#úPåF|<èúPåç=h9F}ÝjN&#ú÷)PL;<

5.4.4.1. øû

Xorg °Cüþòøû?ù{PL;Fw FreeBSD j÷¤!" /usr/local/etc/X11/
?^ó=¹PL;F!"=òøûYzÖf§±"®ä;v29ÓÙÚ;v­><

j^PL;w|Ú3 /etc/X11/  IYh9F³ÁN÷¤§±"®ä;v2µ¶ FreeBSD
;vÚlwóm^ó<
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5.4.4.2. À;ïA;

!"A;F¢óò;vÃPLóòæLZø°j|Ú!"Àó xorg.conf
PL?3ÞÀ<=¹;v°^ówÔPL;øûê3 xorg.conf.d/  møûF]ù]ä½º,
/usr/local/etc/X11/xorg.conf.d/ <

Ç*XúÌ°b=¹;v3-í<

|ÚÀó xorg.conf  3éäIYh9F³¿mw xorg.conf.d/
møûS3A;PLéäjN;ÂHqbÂ[<

5.4.5. Èïí

RÇ}� FreeBSD �*â03õVFìwYz!"R Port
ï²oâÖÜ3ûöÍú®äFâz!"¦Yz!"êô?è graphics/drm-kmod  3Íú®ä<

Intel KMS Íú®ä
ëAþ!" Intel KMS Íú®ä3 Intel ÈïíÉÑ 2D 2 3D 3¦<

Íú®äJK1 i915kms

ëAþ!" Radeon KMS Íú®ä3Ä AMD ÈïíÉÑ 2D 2 3D 3¦<

Íú®äJK1 radeonkms

ëAþ!" AMD KMS Íú®ä3~ AMD ÈïíÉÑ 2D 2 3D 3¦<

Íú®äJK1 amdgpu

ö÷t%jp https://en.wikipedia.org/ wiki/ List_of_Intel_graphics_processing_units  ïp
https://en.wikipedia.org/ wiki/ List_of_AMD_graphics_processing_units  ÇÉÉÑ3 GPU yÀ<

Intelª
3D 3¦wëAþ Intelª Èïö÷çbÉÑF}~| Ivy Bridge (HD Graphics 2500, 4000, E P4000)
/Ä Iron Lake (HD Graphics) 2 Sandy Bridge (HD Graphics 2000)<

Íú®äJK1 intel

ö÷t%jp https://en.wikipedia.org/ wiki/ List_of_Intel_graphics_processing_units <

AMDª Radeon
Radeon ÈïíÉÑ 2D E 3D 3¦F}~| HD6000 Ùô<

Íú®äJK1 radeon

ö÷t%jp https://en.wikipedia.org/ wiki/ List_of_AMD_graphics_processing_units <

NVIDIA
bþò NVIDIA Íú®äYÇ Port ²oCS3 x11 ­èÇÉFj45ñS2ÈïíÖª3Íú®ä<

ö÷t%jp https://en.wikipedia.org/ wiki/ List_of_Nvidia_graphics_processing_units <

Úl«lûöö÷
V>ð-·lQ3£1rõûö"ÜÀG|#¹à÷ö÷«ï"Ü< Optimus  Ül1 Intelª E NVIDIA
3sDF Switchable Graphics  ï Hybrid Graphics  Ý?Ül1 Intelª ï AMDª "Üî2 AMDª
Radeon GPU<

=¹ÚlûöÙÚ3*9éä NãFFreeBSD 3 Xorg [ç=Íúâb3ÚlûöÙÚ�*<

V>lQÖÜ1 BIOS 3YZYz4³ñSóòûö³üíïY/ discrete

119

https://cgit.freebsd.org/ports/tree/graphics/drm-kmod/
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Intel_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_AMD_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Nvidia_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Nvidia_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Nvidia_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Nvidia_graphics_processing_units
https://en.wikipedia.org/wiki/List_of_Nvidia_graphics_processing_units


èäFY"!"ñSóàáêÈïíÍú®ä?Íú<í_Fb¯4³ Optimus ÙÚS3 NVIDIA GPU
?YZ× Intelª Èïö÷Y" Intelª Íú®äÍú<

BIOS PL°ÉlQ3·°bâNãFwT¹tuêFYzã¯¸ï/ò GPUFGw÷)3PL;S3
Device  XÃ!"Ô&3 GPU ¥Z×ÙÚh9<

ñ Èïí
jNºè3ÈïíÍú®äYw Port ²oC3 x11-drivers  øû{|<

§qbrL3Íú®äYzÉÑÈïíFIYZY" x11-drivers/xf86-video-vesa
Íú®ä?Íú<êÍú®äY!" x11/xorg  45FÑY!" x11-drivers/xf86-video-vesa
#ú45<×qbæLÍú®ä¯ Xorg °A¡!"=òÍú®ä?ÍúÈïí<

x11-drivers/xf86-video-scfb  Ñ?NrLÈïí3Íú®äFYwÆA UEFI E ARMª 3lQ!h9<

w;vSPLñöÍú®ä
&wPL;PL!" Intelª Íú®ä1

í 15. wÀ;SY/ Intelª ñöÍú®ä

/usr/local/etc/X11/xorg.conf.d/driver-intel.conf

Section "Device"

Ê   Identifier "Card0"

Ê   Driver     "intel"

Ê   # BusID    "PCI:1:0:0"
EndSection

§bAñÈïíFYÇÜèy BusID identifier JÌPL,S&3ÈïíFÈïí3 Bus ID
yÀYz!" pciconf -lv | grep -B3 display  ÇÉ<

&wPL;PL!" Radeon Íú®ä1

í 16. wÀ;SY/ Radeon ñöÍú®ä

/usr/local/etc/X11/xorg.conf.d/driver-radeon.conf

Section "Device"

Ê   Identifier "Card0"

Ê   Driver     "radeon"
EndSection

&wPL;PL!" VESA Íú®ä1

í 17. wÀ;SY/ VESA ñöÍú®ä

/usr/local/etc/X11/xorg.conf.d/driver-vesa.conf

Section "Device"

Ê   Identifier "Card0"
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Ê   Driver     "vesa"
EndSection

&PL UEFI ï ARMª lQ!" scfb  Íú®ä1

í 18. wÀ;SY/ scfb  ñöÍú®ä

/usr/local/etc/X11/xorg.conf.d/driver-scfb.conf

Section "Device"

Ê   Identifier "Card0"

Ê   Driver     "scfb"
EndSection

5.4.6. Èïî

ôåâbÈïîçÉÑôõÈïaæ¡¢áê (Extended Display Identification Data, EDID)FXorg
°!" EDID 2Èïî½:Áõ7ÉÑ3y7Å2V~Ê!FJÌY/}:l3PL«l!"êÈïî<

ñ ÈïîÉÑ3y7ÅY?´wPL;SPLS&3y7Å?Y/Fï¦w X íìîïúËÌ!"
xrandr(1) <

!" xrandr(1)
@R xrandr(1)  N3ögöþY(Cñö}íESõ7|3ÈïîèäyÀ1

% xrandr

Screen 0: minimum 320 x 200, current 3000 x 1920, maximum 8192 x 8192
DVI-0 connected primary 1920x1200+1080+0 (normal left inverted right x axis y axis )

495mm x 310mm

Ê  1920x1200     59.95*+

Ê  1600x1200     60.00

Ê  1280x1024     85.02    75.02    60.02

Ê  1280x960      60.00

Ê  1152x864      75.00

Ê  1024x768      85.00    75.08    70.07    60.00

Ê  832x624       74.55

Ê  800x600       75.00    60.32

Ê  640x480       75.00    60.00

Ê  720x400       70.08

DisplayPort-0 disconnected (normal left inverted right x axis y axis )
HDMI-0 disconnected (normal left inverted right x axis y axis )

=òÜ`Èï DVI-0 }íõ"?Èïy7Å, 1920x1200 ö?ÇV~Ê!M 60 Hz
3hüF\bÈïîDª| DisplayPort-0  2 HDMI-0 ªp<

Y!" xrandr(1)  ?Y/ögñ 3Èïèä<í_&æ0, 1280x1024 Ç 60 Hz1

121

https://man.freebsd.org/cgi/man.cgi?query=xrandr&sektion=1&format=html
https://man.freebsd.org/cgi/man.cgi?query=xrandr&sektion=1&format=html
https://man.freebsd.org/cgi/man.cgi?query=xrandr&sektion=1&format=html
https://man.freebsd.org/cgi/man.cgi?query=xrandr&sektion=1&format=html


% xrandr --mode  1280x1024 --rate  60

wð-·lQ!"õVÈï}í|åñe?ºè39Ó<

Nã5å7}íªp3è·2þÇÑNãF¤¢ò}í3JKwNãÍú®ä7ÑNã<wT¹Íú®ä
K, HDMI-1 3}íwñ Íú®äÝYZK, HDMI1<TU¨óò²ú?@R xrandr(1)
ôíâbY"3}í1

% xrandr

Screen 0: minimum 320 x 200, current 1366 x 768, maximum 8192 x 8192
LVDS1 connected 1366x768+0+0 (normal left inverted right x axis y axis ) 344mm x

193mm

Ê  1366x768      60.04*+

Ê  1024x768      60.00

Ê  800x600       60.32    56.25

Ê  640x480       59.94

VGA1 connected (normal left inverted right x axis y axis )

Ê  1280x1024     60.02 +  75.02

Ê  1280x960      60.00

Ê  1152x864      75.00

Ê  1024x768      75.08    70.07    60.00

Ê  832x624       74.55

Ê  800x600       72.19    75.00    60.32    56.25

Ê  640x480       75.00    72.81    66.67    60.00

Ê  720x400       70.08

HDMI1 disconnected (normal left inverted right x axis y axis )
DP1 disconnected (normal left inverted right x axis y axis )

S{|Üò}í1à÷üç3 LVDS1Fõª3 VGA1, HDMI1 zE DP1 ªp<

åñeSDªp VGA1 }íFìw!" xrandr(1)  ?PLê}í|åñe (=üy7Å)
Á3£rõ3>7|¶ü3Cü1

% xrandr --output  VGA1 --auto  --right-of  LVDS1

--auto  °Y/!" EDID õ7|3y7Å2V~Ê!<§\à&õ7y7ÅFYo0 --auto  , --mode
JÌ¤¯«LØ<í_ëV>3åñeY!" 1024x768 y7Å,FÝYPL --mode 1024x768 <

xrandr(1)  ½º°w .xinitrc  @Rzw X ïú¯PL:l3èä<

w;vSPLjky7Å
wPL;PLjky7Å, 1024x7681

í 19. wÀ;SPLjky7Å

/usr/local/etc/X11/xorg.conf.d/screen-resolution.conf
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Section "Screen"

Ê   Identifier "Screen0"

Ê   Device     "Card0"

Ê   SubSection "Display"

Ê   Modes      "1024x768"

Ê   EndSubSection
EndSection

ôþÈïîqb EDIDFYPL HorizSync  E VertRefresh  ,ÈïîÉÑ3Ê!-.<

í 20. #úPLÈïîÊ!

/usr/local/etc/X11/xorg.conf.d/monitor0-freq.conf

Section "Monitor"

Ê   Identifier   "Monitor0"

Ê   HorizSync    30-83   # kHz

Ê   VertRefresh  50-76   # Hz
EndSection

5.4.7. }£5å

5.4.7.1. ij

ijqå
ij!áêÔi3#åK0 qå (Layout) <qå2ñ YQù3öþôÇ xkeyboard-config(7) <

ñP, United States qåF&Y/ñ 3qåYw InputClass  PL XkbLayout  2 XkbVariant
YZ<=°²"âbªlêè¹3}£5å<

=òímY/ French ijqå!" oss õD<

í 21. PLijqå

/usr/local/etc/X11/xorg.conf.d/keyboard-fr-oss.conf

Section "InputClass"

Ê   Identifier  "KeyboardDefaults"

Ê   Driver      "keyboard"

Ê   MatchIsKeyboard "on"

Ê   Option      "XkbLayout" "fr"

Ê   Option      "XkbVariant" "oss"
EndSection
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í 22. PLAòijqå

PL United States, Spanish 2 Ukrainian ijqåFÁYÔ Alt !+!Shift  ?æ0=¹qå<Y!"
x11/xxkb  ï x11/sbxkb  ?35qåæ0_`2øïqå3æï<

/usr/local/etc/X11/xorg.conf.d/kbd-layout-multi.conf

Section "InputClass"

Ê   Identifier  "All Keyboards"

Ê   MatchIsKeyboard "yes"

Ê   Option      "XkbLayout" "us, es, ua"
EndSection

Åij4³ Xorg
X
Yz!"«li?4³FñPÁ\PL«liFT,ê«li2V>±"®ä3ijæçQá<&¸ï=
òYZÄ&V¡ij InputDevice  X1

í 23. ¸ïij>¸ X DZ

/usr/local/etc/X11/xorg.conf.d/keyboard-zap.conf

Section "InputClass"

Ê   Identifier  "KeyboardDefaults"

Ê   Driver      "keyboard"

Ê   MatchIsKeyboard "on"

Ê   Option      "XkbOptions" "terminate:ctrl_alt_bksp"
EndSection

5.4.7.2. uv2æá5å

bÆAuvöþY!"PLYZ?QùFjö÷ mousedrv(4)  ?ÇÉ]ùyÀ<

uvÔi
uv3ÔiþYw xorg.conf  3uv InputDevice  XPLFí_&PLÔiþ, 71

í 24. PLuvÔiþ

/usr/local/etc/X11/xorg.conf.d/mouse0-buttons.conf

Section "InputDevice"

Ê   Identifier  "Mouse0"

Ê   Option      "Buttons" "7"
EndSection
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5.4.8. #úPL

wT¹tu Xorg
3èúPLç=wrLsD!h9FïÄ&!"Nã3PL<TU=¹tu°÷)èû3PL;<

" <"&jÇ#ú÷)PL;F<"&3#úPå°M^h9Nàº<

PL;YR Xorg ËÌõ7|3sD >F=ò;vUó¸üèûPL@bÖf<

 > xorg.conf 1

# Xorg -configure

PL;°j^p /root/xorg.conf.new F0ögÄ&3V¡FJÌ!"zêæç7¡ê;v1

# Xorg -config /root/xorg.conf.new

w~PL;Qù27¡´ÌF¥Y­¸^jM3;vóå|àº3#å /usr/local/etc/X11/xorg.conf.d/ <

5.5. w Xorg !"^·

5.5.1. Type1 ^·

RÇ Xorg
à÷3ñP^·"w¶·3¶üí�±"®äÁN?@ÜSFë^·°ÜìýþÉZ[Füm?@NuÓF
M^·ôå]@üNyJ<N´F=íbôò¹óã´ä3 Type1 (PostScriptª) ^·Y"FHZáÁ3w
Xorg !"<í_FURW ^·C (Times Romanª, Helveticaª, Palatinoª Eñ )< Freefont ^·C
(x11-fonts/freefonts ) /Ä1VA3^·F³ñSëV­?¤ö!ID_ GIMP
â!"3^·FÁNZ]@9,jk^·!"<UõFXorg YzÞÀ3PL!" TrueTypeª
^·<VAb4*ÔÕ3x÷¡:Fjö÷ X(7) 89#$ï TrueTypeª ^· <

&R Binary ²o45!¤3 Type1 ^·CY@Rzêæç1

# pkg install urwfonts

ïR Port ²oCòöFY@Rzêæç1

# cd /usr/ports/x11-fonts/urwfonts
# make install clean

ã¾345éäÑ:" Freefont ïñ ^·C<&× X
íìîõ7|=¹~453^·FY3£:×3PL| X íìîPL; ( /etc/X11/xorg.conf )Fàá,1

FontPath "/usr/local/shared/fonts/urwfonts/"

ï¦w X session 3æçô@R1

% xset fp+ /usr/local/shared/fonts/urwfonts
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% xset fp rehash

=¾¥YF³w X session 4³¯§°ò6F|<§êPL3£ïú; (óÒ3 startx  session Yw
~/.xinitrc  PLF§?´ö·H{£ÛÜ®ä_ XDM {£¯Ýw ~/.xsession  PL)<¨ùàéä?!"~
/usr/local/etc/fonts/local.conf F_ @ýþ^·  3ï-<

5.5.2. TrueTypeª ^·

Xorg à÷ÉÑûË TrueTypeª ^·Føïb/òè«YzÉÑ=ZDZ<w*íS!" freetype
è«FRÇUè«2ñ ^·ûËÌáj,ó\<&¸ï freetype è«ÃÄ&§êR3£|
/etc/X11/xorg.conf  S3 "Module"  section<

Load  "freetype"

ìw&÷)óòj^ TrueTypeª ^·3øû (í_F /usr/local/shared/fonts/TrueType ) JÌQËâb
TrueTypeª ^·|=òøû<&Þß TrueTypeª ^·Áç=îªÇè AppleªMacªFXorg
!"3^·"î, UNIXª/MS-DOSª/Windowsª 3âä<;vQË|×øûËÌF!" mkfontscale
?÷) fonts.dir  ?× X ^·ûË®äåË451~3;v< mkfontscale  Y"²o3éä451

# pkg install mkfontscale

JÌwøûS÷) X ^·;3Æü1

# cd /usr/local/shared/fonts/TrueType
# mkfontscale

ªÿ3£ TrueTypeª øû|^·]ä<=òú92 Type1 ^·  Sâ³´3éäÖã1

% xset fp+ /usr/local/shared/fonts/TrueType
% xset fp rehash

ïîª3£ FontPath  óR| xorg.conf <

ìw Gimp, Apache OpenOffice zEñ  X ±"®ä±Yzaæ|S453 TrueTypeª ^·<ðM3^·
(zãy7ÅwxûSÈï3t^) 2ðë3^· (w StarOfficeª S) ìw°üm?¿jö¾1<

5.5.3. @ýþ^·

âbYw /usr/local/shared/fonts/  E ~/.fonts/  {|3 Xorg ^· Yw Xft-aware
3±"®ä!"@ýþ36`<ëA}�3±"®ä , Xft-aware 3F/0 KDE, GNOME zE Firefox<

&_`#ó¹^·&0@ýþïPL@ýþ3Â[FÄ÷) /usr/local/etc/fonts/local.conf  ;v
(§;v^wÝòä)<w=ò;vSYzQù Xft
^·ÙÚ3þZQÄDZF*WXÌ³´V>ÞÀ3ZøF&ÇÉQó²¡:Fjö÷ fonts-conf(5) <

=ò;v"î!" XML âäFM*t^ëMµFH&&Lâbá` bàºÜî<;v3¸p!"ºè3
XML ;»Fªÿ, DOCTYPE L´FJÌ? <fontconfig>  á`1

<?xml version="1.0"?>

Ê     <!DOCTYPE fontconfig SYSTEM "fonts.dtd">
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Ê     <fontconfig>

_ãïüâÖ|3Fâbw /usr/local/shared/fonts/  2 ~/.fonts/  3^· Yw Xft-aware
3±"®ä0@ýþ6`F§aS&3£|1!/¦zõ3øûFY3£_êRPL|
/usr/local/etc/fonts/local.conf 1

<dir>/path/to/my/fonts</dir>

3£~^·Erõ3~^·øûËÌFÄñ~÷)^·oÇ1

# fc-cache -f

@ýþ6`°×t^3Z[õèÿF=°×<ºM3t^VZÀ¥HÝ|ë·t^3
"ýþ"F³²"wóÒ3t^YZ°M^í!3"#<&{|MÇ 14
ä3^·ëM!"@ýþ6`FY3£=¹R1

Ê       <match target="font">

Ê       <test name="size" compare="less">

Ê       <double>14</double>

Ê       </test>

Ê       <edit name="antialias" mode="assign">

Ê       <bool>false</bool>

Ê       </edit>

Ê   </match>

Ê   <match target="font">

Ê       <test name="pixelsize" compare="less" qual="any">

Ê       <double>14</double>

Ê       </test>

Ê       <edit mode="assign" name="antialias">

Ê       <bool>false</bool>

Ê       </edit>
Ê   </match>

@ýþâ >37$UÇV>wb^·ÁNl:Fïñ?w!" KDE
¯°^,óòBÕ<YZ3úàéä?5`=è^·37$, 100FY3£zêR1

Ê   <match target="pattern" name="family">

Ê      <test qual="any" name="family">

Ê          <string>fixed</string>

Ê      </test>

Ê      <edit name="family" mode="assign">

Ê          <string>mono</string>

Ê      </edit>

Ê   </match>
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Ê   <match target="pattern" name="family">

Ê       <test qual="any" name="family">

Ê       <string>console</string>

Ê       </test>

Ê       <edit name="family" mode="assign">

Ê       <string>mono</string>

Ê       </edit>
Ê   </match>

(=°PLwb^·3ñ º"JK, "mono" )FJÌ3£1

Ê        <match target="pattern" name="family">

Ê        <test qual="any" name="family">

Ê        <string>mono</string>

Ê        </test>

Ê        <edit name="spacing" mode="assign">

Ê        <int>100</int>

Ê        </edit>
Ê    </match>

V>^·F_
HelveticaFw!"@ýþ¯YZ°->BÕF½º°Üìö%îæ^/&3^·F}8ÃYZ°¿\±"®
ä×l<&¸¹=òBÕFY÷Þ3£zêPL| local.conf 1

Ê        <match target="pattern" name="family">

Ê        <test qual="any" name="family">

Ê        <string>Helvetica</string>

Ê        </test>

Ê        <edit name="family" mode="assign">

Ê        <string>sans-serif</string>

Ê        </edit>
Ê    </match>

òä local.conf  ]ËÌFj&~b!" </fontconfig>  á`ÜîF§qb!"°×â03V¡õÄ[<

!"¦Y?´÷)èÍ3 ~/.config/fontconfig/fonts.conf
?3£òBH3PLFU;v!"2!¤:;Öã3 XML âä<

}Ìóä1§b!" LCD jkFYZ°S&!"mö?Ç¾ (Sub-pixel sampling)F=µ*!°­¸"Ü
('6­k) (»)»ä¼*«^?Öã%îy7ÅFÜ`YZ?ç=ñ¢3<&¸ï=òDZF3£êR|
local.conf  3öó"1

Ê    <match target="font">

Ê        <test qual="all" name="rgba">

Ê        <const>unknown</const>
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Ê        </test>

Ê        <edit name="rgba" mode="assign">

Ê        <const>rgb</const>

Ê        </edit>
Ê    </match>

! ÉÌNã3Èïîè·YZ°Ä&§ rgb  V¡, bgr , vrgb  ï
vbgr 1Y*+üüJÌü#óò6`}Õ<

5.6. X ÈïÛÜ®ä
Xorg ÖÜ1 X ÈïÛÜ®ä (X Display Manager, XDM)FY"?0{£Äà3ÛÜ<XDM
ÖÜ1óòö·H3³ü?Y/&DÜ3ÈïíìîzE}£~y¡: ({£2vg)<

*X§ï-_gPL FreeBSD 3 X
ÈïÛÜ®ä<V>¶üëì°ÖÜèÍ3ö·H{£ÛÜ®äFjö÷ GNOME ÇÉ_gPL GNOME
ÈïÛÜ®ä (GNOME Display Manager) 389éäzE KDE ÇÉ_gPL KDE ÈïÛÜ®ä (KDE
Display Manager) 389éä<

5.6.1. PL XDM

&45 XDM Y!" x11/xdm  ²oï Port<45]^ËÌFYPL XDM w¸e¯@RFÃÄòä /etc/ttys
S3UZø1

ttyv8   "/usr/local/bin/xdm -nodaemon"   xterm   off secure

V¡4 ( off ) ,¸ ( on ) JÌj^òä<wUZøS3 ttyv8  ýþ XDM °w¨ 9 òFGEáe@R<

XDM 3PLøû#Ç /usr/local/etc/X11/xdm <UøûS/ÄþòY"?V¡ XDM
R,2õã3;vzEw XDM @R¯"?PL¶ü3ó¹ Script E®äF XDM PL;
%&1¢ò;v3DZ<=¹;và&3ï=2"=w xdm(1)  b:;<

þ 6. XDM PL;

;v :;

Xaccess Dé| XDM âÄ3½:eLK0 X
ÈïÛÜ®äDé½:eL (X Display Manager
Connection Protocol,
XDMCP)FU;v,ÖÜá~ymÝF"?_`?è
Fáeî3 XDMCP
Dé<ñPU;vÁN§ÆögFá3ÖÜáDé<

Xresources U;v_` XDM
ÈïY/îE{£hü3õã<ñP3PLÞÀ3+
!{£õvF!é"jë3^·Èïeî3ÔeJK
FÁwêéÈï "Login:" 2 "Password:"
Öï<U;v3âä2 Xorg :;toS:;3 app-
defaults ;Öã<

Xservers {£Y/¯wY/î!&ÖÜ3*%EFáÈïyÀ
<

Xsession ñP3{£Äà ScriptF!"¦{£ËÌR XDM
@R<=°æß!"¦èû3{£Äà Script Ç
~/.xsession <
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;v :;

Xsetup_ * "?wÈïY/î2{£³üËïèú@R±"®ä
3 Script<¢óòÈïábóò ScriptFJK,
Xsetup_* FñS * ,*%Èïò°<àºtu=¹
Script °wãä@Ró/ò®äFí_ xconsole <

xdm-config "?PLâbwUeî!@R3Èï3@IPL;<

xdm-errors àÄRíìî®ä >3cd:eF§ XDM
A¡ïú3Èïqb4±FYCüU;v?ÇÉcd
:e<z{£Äà,µ¶F=¹:eÑã¾°µ£p
!"¦3 ~/.xsession-errors <

xdm-pid XDM 3@R®£ ID<

5.6.2. PLFá^Ç

ñPÃbãÙÚ3!"¦Yz!" XDM
{£<&¸ï×ñ ÙÚ3!"¦YDé|ÈïíìîFÄòä^Ç_`mÝE¸ïDé±,®ä<

&PL XDM ±,ögFá3DéFw /usr/local/etc/X11/xdm/xdm-config  S3
DisplayManager.requestPort  Rï3! ! ?èyêR1

! SECURITY: do not listen for XDMCP or Chooser requests

! Comment out this line if you want to manage X terminals with xdm
DisplayManager.requestPort:     0

j^òäÁñ~ïú XDMF&y`Fá^ÇFjü /usr/local/etc/X11/xdm/Xaccess
S3-íZøFÁö÷ xdm(1)  ÇÉQó²¡:<

5.7. ¶üëì
*X§³´_gw FreeBSD
ÙÚ45ùàý­3¶üëì<ó²¶üëì3-.YÅÞÀ3õvÛÜ®ä|]ù3¶ü±"®äC<b
!"²3¶üëìYw Port ²oC3 x11-wm  ­èÇÉ<

5.7.1. GNOME

GNOME
?óò;b-ì!"¦³ü33¶üëìFi/0"Çïú±"®äÉÈïÉ>3üç»óÙô892±"
®£Eó²Y×±"®äVáÁQRl9»ÖÜó\3eL<VAb4 FreeBSD GNOME 3:eYw
https://www.FreeBSD.org/gnome  ÇÉFêxy/Ä1b4w FreeBSD 45»PLÉÛÜ GNOME
3rõto<

=²¶üëìYzÅ²o451

# pkg install gnome3

ÑY!"zêæçÅ Port òö GNOMEFGNOME
?ó²ë·3±"®äF×!w¦Åjo3lQ!FÑ°Ä&Îóó¹¯7òö<

# cd /usr/ports/x11/gnome3
# make install clean

GNOME Ä&1ë /proc <3£êR| /etc/fstab  ×ÙÚïú¯°èú1ë=ò;vÙÚ1
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proc           /proc       procfs  rw  0   0

GNOME !"1 D-Bus zE HAL 3 Message bus 2 Hardware abstraction<=/ò±"®ä°lÿ
GNOME 3ÖÉóëèú45F³Ä&w /etc/rc.conf  ¸ïF=¾wÙÚ¸e¯r°ïú1

dbus_enable="YES"
hald_enable="YES"

45]ËÌFÄPL× Xorg ïú GNOME<}ÞÀ3é=?¸ï GNOME Display Manager,
GDMFê®äS0, GNOME ²oï Port 3óV>451FY3£êR| /etc/rc.conf  ?¸ï1

gdm_enable="YES"

½ºÑ°Ä&ïúâb3 GNOME ìúFY3£êR| /etc/rc.conf 1

gnome_enable="YES"

GDM Ý°wÙÚ¸e¯èúïú<

¨Íàïú GNOME 3é=?wPL] ~/.xinitrc  Ìwæçô}£
startx <§=ò;vS³^wFo0ïúøïõvÛÜ®ä3#óRF¡,ïú /usr/local/bin/gnome-
session <§;vN^wFÝ!"zêæç÷)óò1

% echo  "exec /usr/local/bin/gnome-session"  > ~/.xinitrc

¨ùàé=?!" XDM 0,ÈïÛÜ®äFw=òé=Ä&÷)óòY@R3 ~/.xsession 1

% echo  "exec /usr/local/bin/gnome-session"  > ~/.xsession

5.7.2. KDE

KDE
?öó²ÁÇ!"3¶üëì<=ò¶üëìÖÜ1ó\õã3±"®ä»áêH3YÀÉ89ô»«li
»q¼év»ØPH2CS»Ui1¿ß3¶üPL<VAb4 KDE Yw http://www.kde.org/
ÇÉ<&ÇÉ FreeBSD rL3¡:FÝYö÷ http://freebsd.kde.org <

&45 KDE ²oFj}£1

# pkg install x11/kde5

ï¦&!" KDE Port òöFY!"zêæçFC" Port éä45°bYÀYzY/&453Go<KDE
?óòë·3±"®äF×!wjo3lQ!IÄ&Îóóà¯7?òö<

# cd /usr/ports/x11/kde5
# make install clean
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KDE Ä&1ë /proc <3£êR| /etc/fstab  ×ÙÚïú¯°èú1ë=ò;vÙÚ1

proc           /proc       procfs  rw  0   0

KDE !"1 D-Bus zE HAL 3 Message bus 2 Hardware abstraction<=/ò±"®ä°lÿ KDE
3ÖÉóëèú45F³Ä&w /etc/rc.conf  ¸ïF=¾wÙÚ¸e¯r°ïú1

dbus_enable="YES"
hald_enable="YES"

è KDE Plasma 5 ¸üFKDE Display Manager, KDM ¥¦à¸-FYZ3oýév,
SDDMF&45ê²oY}£1

# pkg install x11/sddm

3£êR| /etc/rc.conf 1

sddm_enable="YES"

¨Íà@R KDE 3é=?wwæçô}£ startx <&C"=òéäFÄ&3£êR| ~/.xinitrc 1

exec ck-launch-session startkde

¨ùàïú KDE 3éä??´ XDMF&!"=òé=Ä&÷)óòY@R3 ~/.xsession  _ê1

% echo  "exec ck-launch-session startkde"  > ~/.xsession

ïú KDE ËÌFjö÷à÷3:;ÙÚ?ÇÉVAb4_g!"áàYÀE±"®ä3¡:<

5.7.3. Xfce

Xfce ?z GNOME !"3 GTK
+89/0,µ¶â¸-3¶üëìF³?iV$ÙHÖÜ1óàÞÀ»ã6»ÁÇ!"3¶ü<iY]@
èûPL»®bYÀ»Applet
E±"®äïúî3Ôüç»ÖÜ;vÛÜ®äÉð6ÛÜ®äÁHYPLÔÕ<RÇi?o¦»$Ù»ã
63¶üëìFTUi<º:lb-.Dy`3jÄïj~eî<VAb4 Xfce 3¡:Yp
http://www.xfce.org  ÇÉ<

&45 Xfce ²o1

# pkg install xfce

ï¦!" Port òö1

# cd /usr/ports/x11-wm/xfce4
# make install clean
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Xfce !"1 D-Bus 9, Message busFRÇ? Xfce 3ÖÉFTU°èú45F³I&w /etc/rc.conf
S¸ïê®är°wÙÚ¸e¯ïú1

dbus_enable="YES"

Nö GNOME ï KDEFXfce ÁqbèÍ3{£ÛÜ®äF&Z" startx  æçôïú Xfce
ËïÄð3£ñZø| ~/.xinitrc 1

% echo  ". /usr/local/etc/xdg/xfce4/xinitrc"  > ~/.xinitrc

öóàéä?!" XDMF&PL=òéäÄ÷)óòY@R3 ~/.xsession 1

% echo  ". /usr/local/etc/xdg/xfce4/xinitrc"  > ~/.xsession

5.8. 45 Compiz Fusion
&ç!"¶ülQVçB.o3é=?"/03 3D 6`<

45 Compiz Fusion ²o<ºÞÀF³PLê²oÄ&ó¹\w Port :;toS:;3²ú<

5.8.1. PL FreeBSD nVidia Íú®ä

¶ür6Ä&!"Ö×®Å3ÈïíFUÇz nVidia
,µ¶3ÈïíFÄ&!"u"3Íú®£?ÇÉjÿ3[Z<ñ Èïí3!"YzÏ´=óXFÁàM
xorg.conf  PL<

&åËÄ&#óà nVidia Íú®äYzCü FAQ S2UÔÕÖ43BÕ <

åËa3Èïí&!"#àÍú®är?à&3ËÌFªê?345®£ª45ñ ²oó¾ÞÀ<

í_F&45}~3Íú®ä1

# pkg install x11/nvidia-driver

Íú®ä°÷)óòÄ&wÙÚïú¯ë£3X*è«F3£êR| /boot/loader.conf 1

nvidia_load="YES"

!
&)×ë£X*è«|@RS3X*Yzê kldload nvidia
æçF³?Ä&ÞßF§N?w¸e¯ë£FT¹ Xorg
�*°ç=àºh9<TUòä] /boot/loader.conf  ËÌ÷¤&ñ~¸e<

X*è«ë£ËÌFaÃÄ&V¡ xorg.conf  3ñSóR?¸ïu"3Íú®ä1

{| /etc/X11/xorg.conf  S3êR1

Driver      "nv"

JÌV¡êR,1
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Driver      "nvidia"

_èºÒïú GUIFa±ê°ü| nVidia 3ïúhüFñ ¾¿±_èºÒh9<

5.8.2. PL xorg.conf ?ïú¶ür6

&¸ï Compiz Fusion Ä&ú¡ /etc/X11/xorg.conf 1

3£zê Section ?¸ïl^r61

Section "Extensions"

Ê   Option         "Composite" "Enable"
EndSection

{| "Screen" sectionFÏ3±ê_êâï1

Section "Screen"

Ê   Identifier     "Screen0"

Ê   Device         "Card0"

Ê   Monitor        "Monitor0"
Ê   ...

JÌ3£zê/R (w"Monitor" ËÌ)1

DefaultDepth    24
Option         "AddARGBGLXVisuals" "True"

{|a©!"3jky7Åâw3 "Subsection"Fí_FaS&!" 1280x1024FÝ{|_êâï3
Section<§S&!"3y7ÅNwög Subsection ËSFaYz#ú3£U±3Zø1

SubSection     "Display"

Ê   Viewport    0 0

Ê   Modes      "1280x1024"
EndSubSection

¶ül^Ä& 24 bit 3¼*HÅFV¡!¤ Subsection ,1

SubSection     "Display"

Ê   Viewport    0 0

Ê   Depth       24

Ê   Modes      "1280x1024"
EndSubSection

}Ì&~w "Module" section SS³ë£ "glx" 2 "extmod" è«1

134



Section "Module"

Ê   Load           "extmod"

Ê   Load           "glx"
Ê   ...

ïüâ¤3ú9Yz@R x11/nvidia-xconfig  ?èú]^ (!" root)1

# nvidia-xconfig --add-argb-glx-visuals

# nvidia-xconfig --composite
# nvidia-xconfig --depth=24

5.8.3. 452PL Compiz Fusion

45 Compiz Fusion _ã45ñ ²oó¾ÞÀ1

# pkg install x11-wm/compiz-fusion

45]^ËÌF¸ïa3ö·H¶üFJÌwEáe3hü}£zêæç (!"óÒ!"¦)1

% compiz --replace  --sm-disable  --ignore-desktop-hints  ccp &
% emerald --replace  &

RÇa3õvÛÜ®ä (í_1MetacityF§a!" GNOME) °õo0^ Compiz
FusionFa3jk°12ô;<G Emerald °"Üõv353
(í_14³»}MH»}ëHÔ7»áÕôEñ Ö4)<

aïÆYz§=¹æç¡µ^jM3 Script JÌwïú¯èú@R (3| GNOME ¶ü3 "Sessions" S)1

#! /bin/sh

compiz --replace --sm-disable --ignore-desktop-hints ccp &
emerald --replace &

j^=ò Script |a3Ìøûâw#åFí_ start-compiz FJÌ×ê;vYz@R1

% chmod  +x ~/start-compiz

ªÿ!" GUI §ê;v3£ïú®ä Startup Programs  (#Ç GNOME ¶ü3ÙÚ System , ÔÕPL
Preferences , 89Äà Sessions)<

&Y/âS!"3r62Ö4PLFY@R (ó¾!"óÒ!"¦) Compiz Config PLÛÜ®ä Compiz
Config Settings Manager1

% ccsm

! w GNOME SFÑYwÙÚ System , ÔÕPL Preferences  YÀS{|<
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§awòö¯Y/1 "gconf support"Fa¥Y!" gconf-editor  w apps/compiz  êCüPL<

5.9. zÂ{y
§uvç=!"Fa§Ä&0¨ó©PLéYàM<w}�3 Xorg �*F!"èúõ75å°Ä[w
xorg.conf  S3 InputDevice  section<&C"Ä3éäFÄwU;v3£êR| ServerLayout  ï
ServerFlags  section1

Option "AutoAddDevices" "false"

}£5å¥Y_ðï�*ó¾PLFDãñ âÄ3YZ (_1æ0ijqå)<

!

_ãïüb:;´Fhald Daemon
ñP°èúõ7a3ijFTUa3ijqåï·°YZNà&F¶üëì_ GNOME,
KDE ï Xfce °ÖÜPLij389<×!_UFÃ?bYZ?´ setxkbmap(1)  89ï
hald 3PLmÝ3ef?îªPLijÂ[<

Ôí?:F§bBS&!" PC 102 i3ijFC"=ï (French)
qåF¼½¥Ä&÷)óò¤ hald 3ijPL;FJK, x11-input.fdi FJÌj^|
/usr/local/etc/hal/fdi/policy  øû<=ò;vS±&bzêôR1

<?xml version="1.0" encoding="utf-8"?>

<deviceinfo version="0.2">

Ê <device>

Ê   <match key="info.capabilities" contains="input.keyboard">
Ê     <merge key="input.x11_options.XkbModel"

type="string">pc102</merge>

Ê     <merge key="input.x11_options.XkbLayout" type="string">fr</merge>

Ê   </match>

Ê </device>
</deviceinfo>

§=ò;vS³^wFÃÄ&QËÁ4!a3;vSb4ijPL3#ôR<

a°Ä&ñ~ïúa3eî?× hald ¥Ç=ò;v<

Ñ?YzÅ X Eáeï Script êæç?0ã¾3PL1

% setxkbmap -model  pc102 -layout  fr

/usr/local/shared/X11/xkb/rules/base.lst  Sôí1áàY"3ij»qå2PL<

ìwYz¸üQù xorg.conf.new  PL;Fwt^òäî_ emacs(1)  ï ee(1)
¸ïêPL;<§Èïî?NÉÑèúõ7ã²Ê! (Sync frequency)
3Äïrs3·°Fã²Ê!3PLYz#ú3| xorg.conf.new  3 "Monitor"  section1

Section "Monitor"

Ê   Identifier   "Monitor0"

Ê   VendorName   "Monitor Vendor"
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Ê   ModelName    "Monitor Model"

Ê   HorizSync    30-107

Ê   VertRefresh  48-120
EndSection

AþÈïîçÉÑèúõ7ã²Ê!FÁNÄ&#úPL=¹þØ<UÇ#¹NÉÑèúõ73ÈïîFj
}£RËM½ÖÜ3þØ?¸¹,-Èïî<

X §ÆwÉÑ3Èïî!" DPMS (Energy Star) DZF xset(1)  ®äYz_`5¯ÁY5`ãe
(Standby)»2¦ (Suspend) ï4³ (Off) èä<§aS&,a3Èïî¸ï DPMS
DZFaÄ&3£êR|Èïî (Monitor) 3 Section1

Option       "DPMS"

wòäîÃ\4³ xorg.conf.new  PL;ïFY/S&!"3ñPy7ÅE¼*HÅ<=¹ZøYw
"Screen"  section L´1

Section "Screen"

Ê   Identifier "Screen0"

Ê   Device     "Card0"

Ê   Monitor    "Monitor0"

Ê   DefaultDepth 24

Ê   SubSection "Display"

Ê       Viewport  0 0

Ê       Depth     24

Ê       Modes     "1024x768"

Ê   EndSubSection
EndSection

DefaultDepth  4i^ýþñP@R&!"3¼*HÅF=òPLYzõ Xorg(1)  3æçôöþ -depth
3,< Modes 4i^ýþ@R&!"3y7ÅFÞßFÃb VESA
áêèärÉÑøáÙÚ3ûösD?L´y7Å<w!¤3ímSFñP!"3¼*HÅ,¢ö? 24
bitF=ò¼*HÅY"3y7Å, 1024 x 768 ö?<

}ÌFj^PL;Á!"7¡èä?7¡!¤3PL<

!
bóò89YzefaBOBÕF#ß? Xorg 7P;<ê7P;S-û1 Xorg
Dª3¢ò5å3¡:<Xorg -û;JK3âä,
/var/log/Xorg.0.log F&æ3-û;J°YZÅ Xorg.0.log  | Xorg.8.log  zUèw<

§óHh9àºFPL;Ä&45| Xorg(1)  °ù{3º"PL;#åF½º? /etc/X11/xorg.conf  ï
/usr/local/etc/X11/xorg.conf <

# cp xorg.conf.new /etc/X11/xorg.conf

ìwS³]^1 Xorg 3PL®£<Xorg ìwYz!" startx(1)  89ïú<Xorg íìîÑYz!"
xdm(1)  ?ïú<
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5.9.1. PL Intelª i810 ûöö÷«

&PL Intelª i810 ùlö÷«Ä&!" agpgart  AGP ®ä³ü?_` Xorg ÍúêÈïí<jö÷ agp(4)
Íú®ä89#$?ÇÉVAx÷¡:<

=ÑY×aYzPLögñ ûöí3sD<ÞßFw\òö agp(4)  |X*3ÙÚFÁç=!"
kldload(8)  ?ë£êè«FTUÍú®ä"îw¸e¯¥wX*ïúFâzÄ&?´òöï!"
/boot/loader.conf  ?ë£<

5.9.2. 3£bjk6çÈïî|PL;

UWX°Ä&bó¹QÄ3PLåæF§A¡!"!¤3áêPL89Iç= >Yh93PLFw7P;
S±b$ö3¡:Yh"?×Èïíh9<wU°Ä&!"t^òäî<

øï!"bjk (WSXGA, WSXGA+, WUXGA, WXGA, WXGA+, et.al.) âäÉÑ3 16:10 E 10:9
âäïñ 3bã¿Y°bBÕ<í_ó¹ 16:10 bã¿ºè3jky7Å1

¥ 2560x1600

¥ 1920x1200

¥ 1680x1050

¥ 1440x900

¥ 1280x800

wT¹¯ÓFYzÞÀ3§=¹&!"3y7Åz Mode  3£| Section "Screen"1

Section "Screen"

Identifier "Screen0"

Device     "Card0"

Monitor    "Monitor0"

DefaultDepth 24

SubSection "Display"

Ê   Viewport  0 0

Ê   Depth     24

Ê   Modes     "1680x1050"

EndSubSection
EndSection

Xorg ZöÅbjkPLÇÉy7Å¡: (?´ I2C/DDC)FTUZöåËjkZ"Ü3Ê!Ey7Å<

§Íú®äSN^w#¹jkZ"Ü3 ModeLines FÝÄ&¤ Xorg óäÖï<?´ /var/log/Xorg.0.log
YzÇÉ$ö3¡:?#ú÷)Yh93 ModeLine <ÃÄ&w7P;S{|è)zê3:e1

(II) MGA(0): Supported additional Video Mode:

(II) MGA(0): clock: 146.2 MHz   Image Size:  433 x 271 mm

(II) MGA(0): h_active: 1680  h_sync: 1784  h_sync_end 1960 h_blank_end 2240 h_border: 0

(II) MGA(0): v_active: 1050  v_sync: 1053  v_sync_end 1059 v_blanking: 1089 v_border: 0
(II) MGA(0): Ranges: V min: 48  V max: 85 Hz, H min: 30  H max: 94 kHz, PixClock max 170
MHz

=¹¡:K9 EDID ¡:F!" EDIT ¡:÷) ModeLine  ÃÄ&§þÌ!"à&3Õ£ó£1
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ModeLine <name> <clock> <4 horiz. timings> <4 vert. timings>

§¡:ó£ËÌF*íS Section "Monitor"  S3 ModeLine  °üm?ö=¾1

Section "Monitor"

Identifier      "Monitor1"

VendorName      "Bigname"

ModelName       "BestModel"

ModeLine        "1680x1050" 146.2 1680 1784 1960 2240 1050 1053 1059 1089

Option          "DPMS"
EndSection

¥]^òä3²úFªÿÄ&wa3bjkÈïîïú X<

5.9.3. Compiz Fusion zÂ{y

5.9.3.1. ¼S³451
CompizÊFusionF³w@R1aâÖ|3æçÌF¼3õv3áÕô2Ô7¥Üò1<?#íbBÕ?

aYZ{-w /etc/X11/xorg.conf  S3PL<jñ~(C=ò;vFr¹? DefaultDepth  E
AddARGBGLXVisuals æçZ<

5.9.3.2. ×¼@Ræç?ïú CompizÊFusionFX íìî¥×l1FJÌ¼ò@4 Console<?#íbBÕ?

§a(C /var/log/Xorg.0.log FaYZYz{|× X ïú¯â->3cd:e<}º->3cd°?1

(EE) NVIDIA(0):     Failed to initialize the GLX module ; please check in your X

(EE) NVIDIA(0):     log file that the GLX module has been loaded in your X

(EE) NVIDIA(0):     server, and that the module is the NVIDIA GLX module.  If

(EE) NVIDIA(0):     you continue to encounter problems, Please try
(EE) NVIDIA(0):     reinstalling the NVIDIA driver.

°->=òt!½º?T,a561 XorgFaÄ&ñ~45 x11/nvidia-driver  ²o?ñ~òö glx<
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Part II: óÒ9Ó
.Jµ¶3V­S³Ö´1Fªê?3=òV­§°ëró¹º°"|3 FreeBSD
3r¼F=¹WX/01

¥ ³´¤aºèH*"3¶ü±"ID1§¨î»î889»toÀ¨®äw<

¥ ³´¤a:A FreeBSD !Y"3AÉD89<

¥ yé_gòöÇmû03 FreeBSD X*z23rõÙÚDZ3å®<

¥ x÷Ö¤ôNÙÚF/Ä¶!·NþeEx]Nþe3PL<

¥ ùï¤aü_gwa3 FreeBSD ÙÚS@R Linux ±"ID<

=¹WXSb¹Ä&añðÀ¥¹Ö4toFwáWX¸p3·&à°ÖE<
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Chapter 6. ¶ü±"®ä
6.1. ·¤
lÿ FreeBSD Tê36ZEêL[ê?êý­Fiã¯:l9,¢7!"3¶üÙÚ<FreeBSD ²oï
Port bw´ 24,000
òY"3±"®äFYzÞÀ3÷)óòèû3¶üëì?@RáàNã3¶ü±"®ä<*W§ï-_g
45þò¶ü±"®äF/Äxû§¨î»î8ID»toÀ¨®äzEKúID<

! ¿mñpPL2òöFjÔÕ!" FreeBSD ¶üëìSñðòöÕ�*3!"¦Yö÷
trueos.org xy <

wÀ¥=WËïFz"î1y_g1

¥ !"²oï Port 45ñ ID_ 45±"®ä1²o2 Port  âñ¤<

¥ 4É X 2õvÛÜ®ä_ X Window ÙÚ  âñ¤<

&ÇÉb4_gPLAÉDëì3¡:Fjö÷ AÉD <

6.2. §¨î
w FreeBSD SÁ\ñð45Õxû§¨î< ³w Port ²oCS3 www  ­èSbÆA§¨îYzC
Binary ²o45ïè Port ²oCòö3éä45<

KDE É GNOME ¶üëìçbÖÜèb3 HTML §¨î<jö÷ ¶üëì
?1yVAb4_gPL]ù¶üëì3¡:<

bó¹$ÇH3§¨îY!"F/Ä www/dillo2 , www/links  zE www/w3m <

*WX§ï-_g45êôºè3xû§¨îÁ:;ê±"®ä?}Ä&"|ëÇ¡W»ÎóëÇ¯7è
Port òöïgÔ&3ÖÉ²o<

±"®äJK âÄ¡W è Port 45¯7 :;

Firefox S A b FreeBSD » Linuxª
Ew%H�*

Opera ô ô b FreeBSD » Linuxª
�*

Konqueror S A Ä& KDE ®äÎ

Chromium S A Ä& Gtk+ ®äÎ

6.2.1. Firefox

Firefox ?ó²¸óWüg3§¨îFi9kªl HTML
áê3Èïü6»û`§¨»Âíõv²z»°±²o»5H4@[Eñ VADZ<Firefox
3µ¶!"1 Mozilla 3®äÎ<

&45}~éí�*3 Firefox ²oY}£1

# pkg install firefox

&45ôÏÉÑ-. (Extended Support Release, ESR) �*3 FirefoxFY!"1
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# pkg install firefox-esr

w%H3�*Yw www/firefox-i18n  E www/firefox-esr-i18n  ÇÉ<

!" Port ²o%Yz"=ügòö^aS&3 Firefox �*<U-íòö www/firefox FñS firefox
Yo0, ESR ïw%H�*?45<

# cd /usr/ports/www/firefox
# make install clean

6.2.2. Opera

Opera ?ò9k]ùDZ»ªláêH$Ç»@R¦Åo3§¨î<
iã¯Ñ9k1à÷3no»~6À¥î»IRC ÖÜá»RSS/Atom ?WÀ¥îw<
Y"3�*b/à=>3 FreeBSD �*E Linuxª èGèäê@R3�*<

zêæçY45 FreeBSD Binary ²o�*3 OperaFo0 opera  , linux-opera  ÝY¡45 Linuxª
�*<

# pkg install opera

ï¦FY45 Port ²oCS3�*Fzê-í°òö=>3�*1

# cd /usr/ports/www/opera
# make install clean

&45 Linuxª Ýo0 opera  , linux-opera <

&45 AdobeªFlashª ®3GoFÄðòö www/linux-flashplayer
PortFTÊ|®x,-y`ç=Aðòö, Binary ²o<JÌo45 www/opera-
linuxplugins <zê-íï-_gòö Port S3=/ò±"®ä1

# cd /usr/ports/www/linux-flashplayer

# make install clean

# cd /usr/ports/www/opera-linuxplugins
# make install clean

45]^ÌF¸ï§¨î(C®3Go?}^wFwx`ô}£ opera:plugins  ÁÔê Enter
iF¥°byÀÈïøïY"3®3Go<

§&45 Javaª ®3Gojªÿ45 java/icedtea-web <

6.2.3. Konqueror

Konqueror NÃ?òxû§¨îF iã¯Ñ?;vÛÜîÉAÉD§¨î<i/Äw x11/kde4-baseapps
²oï Port S<

Konqueror !"ÉÑ WebKit zEièb3 KTHML<WebKit
?ó²õÆAìý§¨îâ!"3ûöü6F/Ä Chromium<&w FreeBSD 3 Konqueror !" WebKit
Ä45 www/kwebkitpart  ²oï Port<U-íï-!" Binary ²o451
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# pkg install kwebkitpart

Å Port ²oC451

# cd /usr/ports/www/kwebkitpart
# make install clean

&ïú Konqueror S3 WebKit äY "Settings"»"Configure Konqueror"<w "General"
PLûüàäY "Default web browser engine" 73ê²ïYÀÁõV "KHTML" , "WebKit"<

Konqueror ÑÉÑ FlashªF"_g"w Konqueror !45 Flashª 3:;Yö÷
http://freebsd.kde.org/howtos/konqueror-flash.php <

6.2.4. Chromium

Chromium
?óò¸óWüg3§¨îgJFêgJ3øá?&÷)óò4@»o¦HVêL3xû§¨D+<Chrom
ium 3DZbû`ä§¨»Âíõv²z»°±²oww<

Chromium Yz!"²o?45FÃ&}£1

# pkg install chromium

ï¦YÅ Port ²oC3=ügòö Chromium1

# cd /usr/ports/www/chromium
# make install clean

! Chromium 3@R;, /usr/local/bin/chrome FÁ< /usr/local/bin/chromium <

6.3. î889
×¸üQRîéF!"¦½º°{Õ"3îéIDï?Õ!#3t¬"Ü®ä< ¯Jb¹ ¶üëì  ö?
KDE S³ÖÜ1îéIDF³ÁqbñP3îéIDFFreeBSD
ÖÜA²îéIDzEö·Ht¬"Ü®äFNra"#à3õvÛÜ®äçZ!"<

*WXG-_g45zêý­3îéIDzE:;ê±"®äâÄ3¡W»è Port
òö3¯7ï¦?}bñ Ô&ÖÉ²o<

±"®äJK âÄ¡W è Port 45¯7 Ô&ÖÉ²o

Calligra ô A KDE

AbiWord ô ô Gtk+ ï GNOME

The Gimp ô A Gtk+

Apache OpenOffice A <ºA JDKª E Mozilla

LibreOffice bäA <ºA Gtk+ ï KDE/ GNOME ï
JDKª
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6.3.1. Calligra

KDE ¶üëìSàÄîéIDYz2 KDE ­¸45<Calligra
SÑbYwñ îéIDS{|3áêGoF_ Words ?to"Ü®ä»Sheets ?¡ÿþ®ä»Stage
YÛÜåñ÷zE Karbon "?ûËö·to<

w FreeBSD S editors/calligra  Yz!"²oï Port 3éä45F&!"²o451

# pkg install calligra

§qbY"3²oFY¡!" Port ²oC451

# cd /usr/ports/editors/calligra
# make install clean

6.3.2. AbiWord

AbiWord ?óò¹ó3to"ÜIDFõãÉÛ8ç�)Ç Microsoftª Word<
i<ºo¦F/Ä1ÆADZGH<ºáÁ!#<

AbiWord Yz}£ï}íÆA;vâäF /0ó¹bu"3âäFí_ Microsoftª .rtf  âä<

&45 AbiWord Binary ²oFY!"êôæç1

# pkg install abiword

§qb Binary ²o�*FÑYzÅ Port ²oCSòö451

# cd /usr/ports/editors/abiword
# make install clean

6.3.3. The GIMP

UÇñö3òäEú¡?:FThe GIMP ?<ºÇ93ñö"ÜID<
iYz×9ÞÀ3ûöIDï?ã´ä3Ö÷"ÜID< iÉÑ,þ:A3õ1®äEæçê (script-fu)
³ü< The GIMP Yz¥µÆA;vâä< iÑÉÑ^ÖîÉ#µç<

&45²oY1

# pkg install gimp

ï!" Port ²oC451

# cd /usr/ports/graphics/gimp
# make install clean

w Port ²oC3 graphics ­è ( freebsd.org/ports/ ) êÑ/Ä1ÆA GIMP
Ö43®3GoF:;;E!"#$<
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6.3.4. Apache OpenOffice

Apache OpenOffice ?¸ó=üg3î8õIDFR Apache Software FoundationÕs Incubator
¥ê3ÆÇâ¸-< i/Ä1âb]ù3îéID«l1 t^"Üî»¡ÿþ»ÞaIDÃbûöID<
|1i3!"¦³ü<ºè)ñ 3îéIDF  ÃZö}£É}íÆAý­3;vâä<
iÑ/Ä1Nãï43!"¦³ü»:^(CÉ^¶<

Apache OpenOffice 3t^"Üî!"=>3 XML ;vâä?23­®[EÂ[< ¡ÿþ®äÉÑuC
(Macro) DZGHZö!"õ?3¡¢Î³ü< Apache OpenOffice S³ó­êLF ÁHZöw
Windowsª, Solarisª, Linuxª, FreeBSD E Mac OSª X w9ÓÙÚ!ü@R< SåËVA4Ç Apache
OpenOffice 3¡:Yzw openoffice.org  xû!Cé<w FreeBSD rL3¡:Yö÷
porting.openoffice.org/freebsd/ <

&45 Apache OpenOffice ²o1

# pkg install apache-openoffice

×²o45]^ËÌFÃ&}£êü3æçßZ@R Apache OpenOffice1

% openoffice-X.Y.Z

ñS X.Y.Z ?S453 Apache OpenOffice 3�*ò°<¨ó©@R Apache OpenOffice
°éBó¹BÕH°w!"¦3Ìøû÷)óò .openoffice.org  ¡¢4<

§ç=R²oÇÉS&3 Apache OpenOfficeFIYY/Å Port òö<
N´"îÞß1òö3´®°Ä&ëÇ3ºn>72¯71

# cd /usr/ports/editors/openoffice-4
# make install clean

!

_`S&òöw%H3�*F§ïü3æço0^,1

# make LOCALIZED_LANG=your_language install clean

o0 your_language  ,à&3ï4 ISO òg<ÉÑ3ï4ògyÀw
files/Makefile.localized F#Çê Port 3øû<

6.3.5. LibreOffice

LibreOffice ?ó²èR3îéIDR documentfoundation.org
â¸-<iYÖáñ Ôå3îéIDzEYwáà6ù!!"<i? Apache OpenOffice
´;ñ<Ì3­ÉFÄbYw]ùîé> ÖIDS{|3±"®ä1to"Ü®ä»¡ÿþ»ÞaÛÜ®
ä»ûö®ä»¡¢ÎÛÜ®äzE÷)2òäþÓéä389<iÑÉÑþàï42ØPHóîôõ|³
ü»:^(C®ä2^¶<

LibreOffice 3to"Ü®ä!"1=>3 XML
;vâä?23Y=[2Â[F¡ÿþ®äÉÑY2õV¡¢ÎDª3uCï4<LibreOffice
<ºêLHYîªw Windowsª, Linuxª, FreeBSD zE Mac OSª X !@R<VAb4 LibreOffice
3¡:Yw libreoffice.org  {|<

&453t�*3 LibreOffice ²o1
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# pkg install libreoffice

Port ²oC3òäî­è ( freebsd.org/ports/ ) SÄbþò LibreOffice
3ïÙ<45w%H²o¯Fjo0 libreoffice  ,w%H²o3JK<

²o45ËÌF}£zêæç?@R LibreOffice1

% libreoffice

¨ó©ïú3´®S°éBó¹BÕÁw!"¦3Ìøû÷) .libreoffice  ¡¢4<

§{N|S!"3 LibreOffice ²oFÑYÅ Port
òöF³=°&ëÇ3ºn>7E>Ï3¯7òö<zêímï-òö3t�*1

# cd /usr/ports/editors/libreoffice
# make install clean

! &òöw%H�*FÝÄ cd Q£S&3ï4 Port øû<ÉÑ3ï4Yw Port
²oC3òäî­è ( freebsd.org/ports/ ) S{|<

6.4. toÀ¨®ä
UNIXª
íìËÌFbó¹~3toâärê?êý­F=¹toâÄ3(õ®äYZÁNwµ¶ÙÚS<*X§ï
-_g45zêto(õ®ä1

±"®äJK âÄ¡W è Port 45¯7 Ô&ÖÉ²o

Xpdf ô ô FreeType

gv ô ô Xaw3d

Geeqie ô ô Gtk+ ï GNOME

ePDFView ô ô Gtk+

Okular ô A KDE

6.4.1. Xpdf

_`zS&óòM·3 FreeBSD PDF À¨IDF Xpdf ?ò$Ç6GHb6!3À¨î<
iÃÄ&<ºô3¡WGHó­êL< iÃ!"áê3 X ^·HNÄ&rõ389/(Toolkit)<

45 Xpdf ²o1

# pkg install xpdf

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/graphics/xpdf
# make install clean
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]^45ÌF@R xpdf  Á!"uvCi¸ïYÀ<

6.4.2. gv

gv ? PostScriptª É PDF 3À¨î< i÷ªÇ ghostview 3µ¶!FN´T,!" Xaw3d
õvGo89/Fâzõãüm?¿j?@< gv
bÆAYPL3DZF¿_:Ýñéß»ÝñëM»çó¿í»É@ýþ(Anti-aliasing)w<
GHôåâb3!"çYzÅijïuv?]^<

45 gv ²o1

# pkg install gv

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/print/gv
# make install clean

6.4.3. Geeqie

Geeqie ?RS³¦àU¬3 GQView
uvâAõí?3­ÉFÁ\Ö¸-~DZÁùlSb3ú¸<Geeqie
?ó²ñöÛÜIDFÉÑÀiÀ¨;v»ïúõVòäî»çöñ¨wDZ<
iÑbBC÷èäEó¹µ*3;v893DZFZ$Á3ÛÜëÇñöÁ{íñQ3;v< Geeqie
ÑÉÑ!"@jkÀ¨zEØPH<

45 Geeqie ²o1

# pkg install geeqie

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/graphics/geeqie
# make install clean

6.4.4. ePDFView

ePDFView ?ó²MÙ3 PDF to(õ®äFÃ!"1 Gtk+ 2 Poppler
®äÎ<iøïÃw¸-×SF³S³Yz¸ïëV> PDF ;v
(&p?3v´3)»j^toQ*zEÉÑ!" CUPS ?ôN<

&z²o45 ePDFView1

# pkg install epdfview

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/graphics/epdfview
# make install clean
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6.4.5. Okular

Okular ?ó²½"3to(õ®äFz KDE 3 KPDF ,µ¶<iYz¸ïÆAàtoâäF/Ä1 PDF,
PostScriptª, DjVu, CHM, XPS zE ePub<

&z²o45 Okular1

# pkg install okular

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/graphics/okular
# make install clean

6.5. Kú
_`bögÜRzS&wz3 FreeBSD ¶üëì!ÛÜz3òBKúF
=íbó¹DZ5ë»!"ÞÀ3±"®äYÜ45< =¹KúÛÜIDËSb¹?ÖáÇåR3 Quicken
ï Excel to<

=X+,1êü=¹ID1

±"®äJK âÄ¡W è Port 45¯7 Ô&ÖÉ²o

GnuCash ô A GNOME

Gnumeric ô A GNOME

KMyMoney ô A KDE

6.5.1. GnuCash

GnuCash ? GNOME ÆÇÑÖ^`S3óV­F GNOME
ÆÇÔ&ÖÜDæG5ë3¶ü±"®ä¤Eá!"¦<!" GnuCash
YzLM;<ÿ£2Îó»ERùÜzEFG�Hw< i3r[?³üî8³DZI<ºuÓ<

GnuCash ÖÜ1IJ3gþî»AÄ2ùÜÙÚzEo¦iEèú]^DZ<
iÑZ­¸Àó3aþpþòx÷3V>< GnuCash ÑZöë£Elë Quicken QIF ;v<
iÑZ"ÜëV­ØP379E½"IJËâä<

45 GnuCash ²o1

# pkg install gnucash

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/finance/gnucash
# make install clean

6.5.2. Gnumeric

Gnumeric ? GNOME Nfâ¸-3¡ÿþ®ä< i3rä?;bZöËÌj^ââä
üKí !"¦3}£?èú¸e3ÙÚ< iÑZöë£ÆAý­3;vâäFö? Excel, Lotus 1-2-3
zE Quattro Pro<
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ibëÇà÷3àþGHZö!"º"3j^ââäFö?1þ^»IJ»79»¯7Eñ âäw<

45 Gnumeric ²o1

# pkg install gnumeric

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/math/gnumeric
# make install clean

6.5.3. KMyMoney

KMyMoney ?ó²òBKú±"®äFR KDE Nfâ¸-<KMyMoney
3øá?ÖÜYw½ÓòBKúÛÜ±"®äS{|3ñ&DZFiÑ5QÞÀÁ"EñDZ7C"l:3
Qä-ù<KMyMoney YÅáê Quicken QIF ;vë£¡¢»;<å¡»"ÜAàIJÁÖÜKúaþ<

&z²o45 KMyMoney1

# pkg install kmymoney-kde4

§qbY"3²o�*FY!" Port ²oC451

# cd /usr/ports/finance/kmymoney-kde4
# make install clean
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Chapter 7. AÉD
7.1. ·¤
FreeBSD ÒÓ%ÉÑáàð6íF ×!"¦YzOÊ?èlQ!3ã|Aðä(Hi-Fi)F
UõÃ/01ûËÉòó MPEG Audio Layer 3 (MP3)» Waveform Audio File (WAV)»Ogg Vorbis
zEñ ÆAàâäLð3ZÖ<ã¯ FreeBSD Port
²oCÑ/Ä1ÆAY×aYzûð»òúð6zE_` MIDI qk3±"®ä<

FreeBSD ÑZòóóÒ3õ:;É DVD< FreeBSD Port
²oCSÄbYòg»/0zEòóâàñöÉD3±"®ä<

*W°:;_gPL FreeBSD
!3ð6í»ñöòóî»lõíE^Öî<ã¯°:;b#¹±"®äYz!"=¹5å<

¥]=WFa§1y1

¥ PL FreeBSD !3ð6í<

¥ ð6PLzÂ{y<

¥ òó»ûË MP3 Eñ Lð;vâä<

¥ FreeBSD ÙÚòóñö3êk89<

¥ òó DVD 3 .mpg  E .avi  ;<

¥ ÛÇ(Rip) CD É DVD3àáp;v<

¥ PLlõí<

¥ w FreeBSD 45 MythTV

¥ PLñö^Öe<

¥ PLäMNe<

w¸üÀ¥=WËïFaÄ&1

¥ åË_g45±"®ä_ 45±"®ä1²o2 Port  âñ¤<

7.2. PLð6í
¸üPLËïF"îðåËz3ð6í·°»ö÷,g< FreeBSD
ÉÑÆAàð6íFj(CÉÑ3ð6sDþ Hardware Notes Fz&~z3ð6í?}ÉÑzE_gw
FreeBSD !Íú<

&!"ð65åF"î&ë£à&3Íú®ärR<}ÞÀéäß?z kldload(8)
?ë£X*è«<zê-íï-ë£ Intel mâà÷3ð6ö÷Íú®ä1

# kldload snd_hda

&¸e¯èúë£Íú®äFÄ§Íú®ä3| /boot/loader.conf  ;FzUÍú®ä,í1

snd_hda_load="YES"

ñ Y"3ð6íè«yÀôÇ /boot/defaults/loader.conf <×N&~&!"gàÍú®ä¯FYë£
snd_driver  è«1
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# kldload snd_driver

i? metadriver °ë£âb}½"3ð6Íú®äÁH"?3¦ù{à&3Íú®ä<ÑYzó
metadriver 3£ /boot/loader.conf  ;?ë£âbð6Íú®ä<

&åËë£ snd_driver  metadriver Ì!"1#òð6íÍú®äFj}£ cat /dev/sndstat <

7.2.1. PLèûX*ÉÑð6

This section is for users who prefer to statically compile in support for the sound card in a custom
kernel. For more information about recompiling a kernel, refer to PL FreeBSD X* .

When using a custom kernel to provide sound support, make sure that the audio framework driver
exists in the custom kernel configuration file:

device sound

Next, add support for the sound card. To continue the example of the built-in audio chipset based
on the Intel specification from the previous section, use the following line in the custom kernel
configuration file:

device snd_hda

Be sure to read the manual page of the driver for the device name to use for the driver.

Non-PnP ISA sound cards may require the IRQ and I/O port settings of the card to be added to
/boot/device.hints . During the boot process, loader(8)  reads this file and passes the settings to the
kernel. For example, an old Creative SoundBlasterª 16 ISA non-PnP card will use the snd_sbc(4)
driver in conjunction with snd_sb16 . For this card, the following lines must be added to the kernel
configuration file:

device snd_sbc
device snd_sb16

If the card uses the 0x220 I/O port and IRQ 5, these lines must also be added to /boot/device.hints :

hint.sbc.0.at="isa"

hint.sbc.0.port="0x220"

hint.sbc.0.irq="5"

hint.sbc.0.drq="1"
hint.sbc.0.flags="0x15"

The syntax used in /boot/device.hints  is described in sound(4)  and the manual page for the driver of
the sound card.

The settings shown above are the defaults. In some cases, the IRQ or other settings may need to be
changed to match the card. Refer to snd_sbc(4)  for more information about this card.
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7.2.2. 7¡ð6

After loading the required module or rebooting into the custom kernel, the sound card should be
detected. To confirm, run dmesg | grep pcm . This example is from a system with a built-in Conexant
CX20590 chipset:

pcm0: <NVIDIA (0x001c) (HDMI/DP 8ch )> at nid 5 on hdaa0

pcm1: <NVIDIA (0x001c) (HDMI/DP 8ch )> at nid 6 on hdaa0
pcm2: <Conexant CX20590 (Analog 2.0+HP/2.0 )> at nid 31,25 and 35,27 on hdaa1

The status of the sound card may also be checked using this command:

# cat /dev/sndstat

FreeBSD Audio Driver (newpcm: 64bit 2009061500/amd64 )

Installed devices:

pcm0: <NVIDIA (0x001c) (HDMI/DP 8ch )> (play )

pcm1: <NVIDIA (0x001c) (HDMI/DP 8ch )> (play )
pcm2: <Conexant CX20590 (Analog 2.0+HP/2.0 )> (play/rec ) default

The output will vary depending upon the sound card. If no pcm  devices are listed, double-check
that the correct device driver was loaded or compiled into the kernel. The next section lists some
common problems and their solutions.

If all goes well, the sound card should now work in FreeBSD. If the CD or DVD drive is properly
connected to the sound card, one can insert an audio CD in the drive and play it with cdcontrol(1) :

% cdcontrol -f  /dev/acd0 play 1

" Audio CDs have specialized encodings which means that they should not be
mounted using mount(8) .

Various applications, such as audio/workman , provide a friendlier interface. The audio/mpg123
port can be installed to listen to MP3 audio files.

Another quick way to test the card is to send data to /dev/dsp :

% cat filename > /dev/dsp

where filename  can be any type of file. This command should produce some noise, confirming that
the sound card is working.

! The /dev/dsp*  device nodes will be created automatically as needed. When not in
use, they do not exist and will not appear in the output of ls(1) .

7.2.3. PLäMð65å

Connecting to a Bluetooth device is out of scope for this chapter. Refer to äã  for more
information.

To get Bluetooth sound sink working with FreeBSDÕs sound system, users have to install
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audio/virtual_oss  first:

# pkg install virtual_oss

audio/virtual_oss  requires cuse to be loaded into the kernel:

# kldload cuse

To load cuse during system startup, run this command:

# sysrc -f /boot/loader.conf cuse_load=yes

To use headphones as a sound sink with audio/virtual_oss , users need to create a virtual device
after connecting to a Bluetooth audio device:

# virtual_oss -C 2 -c 2 -r 48000 -b 16 -s 768 -R /dev/null -P /dev/bluetooth/headphones -d
dsp

! headphones  in this example is a hostname from /etc/bluetooth/hosts . BT_ADDR
could be used instead.

jö÷ virtual_oss(8)  ÇÉVA¡:<

7.2.4. zÂ{yð6

ºècd:e  lists some common error messages and their solutions:

þ 7. ºècd:e

cd y.éä

sb_dspwr(XX) timed out The I/O port is not set correctly.

bad irq XX The IRQ is set incorrectly. Make sure that the set
IRQ and the sound IRQ are the same.

xxx: gus pcm not attached, out of memory There is not enough available memory to use the
device.

xxx: canÕt open /dev/dsp! Type fstat | grep dsp  to check if another
application is holding the device open.
Noteworthy troublemakers are esound and
KDEÕs sound support.

Modern graphics cards often come with their own sound driver for use with HDMI. This sound
device is sometimes enumerated before the sound card meaning that the sound card will not be
used as the default playback device. To check if this is the case, run dmesg and look for pcm . The
output looks something like this:

...

hdac0: HDA Driver Revision: 20100226_0142

hdac1: HDA Driver Revision: 20100226_0142

hdac0: HDA Codec #0: NVidia (Unknown)
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hdac0: HDA Codec #1: NVidia (Unknown)

hdac0: HDA Codec #2: NVidia (Unknown)

hdac0: HDA Codec #3: NVidia (Unknown)

pcm0: <HDA NVidia (Unknown) PCM #0 DisplayPort> at cad 0 nid 1 on hdac0

pcm1: <HDA NVidia (Unknown) PCM #0 DisplayPort> at cad 1 nid 1 on hdac0

pcm2: <HDA NVidia (Unknown) PCM #0 DisplayPort> at cad 2 nid 1 on hdac0

pcm3: <HDA NVidia (Unknown) PCM #0 DisplayPort> at cad 3 nid 1 on hdac0

hdac1: HDA Codec #2: Realtek ALC889

pcm4: <HDA Realtek ALC889 PCM #0 Analog> at cad 2 nid 1 on hdac1

pcm5: <HDA Realtek ALC889 PCM #1 Analog> at cad 2 nid 1 on hdac1

pcm6: <HDA Realtek ALC889 PCM #2 Digital> at cad 2 nid 1 on hdac1

pcm7: <HDA Realtek ALC889 PCM #3 Digital> at cad 2 nid 1 on hdac1
...

In this example, the graphics card ( NVidia ) has been enumerated before the sound card ( Realtek
ALC889). To use the sound card as the default playback device, change hw.snd.default_unit  to the
unit that should be used for playback:

# sysctl hw.snd.default_unit=n

where n is the number of the sound device to use. In this example, it should be 4. Make this change
permanent by adding the following line to /etc/sysctl.conf :

hw.snd.default_unit=4

7.2.5. !"Aòð6?W

It is often desirable to have multiple sources of sound that are able to play simultaneously. FreeBSD
uses "Virtual Sound Channels" to multiplex the sound cardÕs playback by mixing sound in the
kernel.

Three sysctl(8)  knobs are available for configuring virtual channels:

# sysctl dev.pcm.0.play.vchans=4

# sysctl dev.pcm.0.rec.vchans=4
# sysctl hw.snd.maxautovchans=4

This example allocates four virtual channels, which is a practical number for everyday use. Both
dev.pcm.0.play.vchans=4  and dev.pcm.0.rec.vchans=4  are configurable after a device has been
attached and represent the number of virtual channels pcm0  has for playback and recording. Since
the pcm  module can be loaded independently of the hardware drivers, hw.snd.maxautovchans
indicates how many virtual channels will be given to an audio device when it is attached. Refer to
pcm(4)  for more information.

!
The number of virtual channels for a device cannot be changed while it is in use.
First, close any programs using the device, such as music players or sound
daemons.
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The correct pcm  device will automatically be allocated transparently to a program that requests
/dev/dsp0 .

7.2.6. PLÚðîÊË3ñPØ

The default values for the different mixer channels are hardcoded in the source code of the pcm(4)
driver. While sound card mixer levels can be changed using mixer(8)  or third-party applications and
daemons, this is not a permanent solution. To instead set default mixer values at the driver level,
define the appropriate values in /boot/device.hints , as seen in this example:

hint.pcm.0.vol="50"

This will set the volume channel to a default value of 50 when the pcm(4)  module is loaded.

7.3. MP3 ðÈ
This section describes some MP3 players available for FreeBSD, how to rip audio CD tracks, and
how to encode and decode MP3s.

7.3.1. MP3 òóî

A popular graphical MP3 player is Audacious. It supports Winamp skins and additional plugins. The
interface is intuitive, with a playlist, graphic equalizer, and more. Those familiar with Winamp will
find Audacious simple to use. On FreeBSD, Audacious can be installed from the
multimedia/audacious  port or package. Audacious is a descendant of XMMS.

The audio/mpg123  package or port provides an alternative, command-line MP3 player. Once
installed, specify the MP3 file to play on the command line. If the system has multiple audio
devices, the sound device can also be specified:

# mpg123 -a /dev/dsp1.0 Foobar-GreatestHits.mp3

High Performance MPEG 1.0/2.0/2.5 Audio Player for Layers 1, 2 and 3

Ê       version 1.18.1; written and copyright by Michael Hipp and others

Ê       free software (LGPL) without any warranty but with best wishes

Playing MPEG stream from Foobar-GreatestHits.mp3 ...
MPEG 1.0 layer III, 128 kbit/s, 44100 Hz joint-stereo

Additional MP3 players are available in the FreeBSD Ports Collection.

7.3.2. ÛÇ CD ðO

Before encoding a CD or CD track to MP3, the audio data on the CD must be ripped to the hard drive.
This is done by copying the raw CD Digital Audio (CDDA) data to WAV files.

The cdda2wav  tool, which is installed with the sysutils/cdrtools  suite, can be used to rip audio
information from CDs.

With the audio CD in the drive, the following command can be issued as root  to rip an entire CD into
individual, per track, WAV files:

# cdda2wav -D 0,1,0 -B
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In this example, the -D 0,1,0 indicates the SCSI device 0,1,0 containing the CD to rip. Use cdrecord
-scanbus  to determine the correct device parameters for the system.

To rip individual tracks, use -t  to specify the track:

# cdda2wav -D 0,1,0 -t 7

To rip a range of tracks, such as track one to seven, specify a range:

# cdda2wav -D 0,1,0 -t 1+7

To rip from an ATAPI (IDE) CDROM drive, specify the device name in place of the SCSI unit numbers.
For example, to rip track 7 from an IDE drive:

# cdda2wav -D /dev/acd0 -t 7

Alternately, dd  can be used to extract audio tracks on ATAPI drives, as described in QËðÈ CD .

7.3.3. MP3 òg2yg

Lame is a popular MP3 encoder which can be installed from the audio/lame  port. Due to patent
issues, a package is not available.

The following command will convert the ripped WAV file audio01.wav  to audio01.mp3 :

# lame -h -b 128 --tt "Foo Song Title" --ta "FooBar Artist" --tl "FooBar Album" \
--ty  "2014"  --tc  "Ripped and encoded by Foo"  --tg  "Genre"  audio01.wav audio01.mp3

The specified 128 kbits is a standard MP3 bitrate while the 160 and 192 bitrates provide higher
quality. The higher the bitrate, the larger the size of the resulting MP3. The -h turns on the "higher
quality but a little slower" mode. The options beginning with --t  indicate ID3 tags, which usually
contain song information, to be embedded within the MP3 file. Additional encoding options can be
found in the lame manual page.

In order to burn an audio CD from MP3s, they must first be converted to a non-compressed file
format. XMMS can be used to convert to the WAV format, while mpg123 can be used to convert to
the raw Pulse-Code Modulation (PCM) audio data format.

To convert audio01.mp3  using mpg123, specify the name of the PCM file:

# mpg123 -s audio01.mp3 > audio01.pcm

To use XMMS to convert a MP3 to WAV format, use these steps:

Procedure: Converting to WAV Format in XMMS  . Launch XMMS. . Right-click the window to
bring up the XMMS menu. . Select Preferences  under Options . . Change the Output Plugin to
"Disk Writer Plugin". . Press Configure . . Enter or browse to a directory to write the
uncompressed files to. . Load the MP3 file into XMMS as usual, with volume at 100% and EQ
settings turned off. . Press Play . The XMMS will appear as if it is playing the MP3, but no music
will be heard. It is actually playing the MP3 to a file. . When finished, be sure to set the default
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Output Plugin back to what it was before in order to listen to MP3s again.

Both the WAV and PCM formats can be used with cdrecord. When using WAV files, there will be a
small tick sound at the beginning of each track. This sound is the header of the WAV file. The
audio/sox  port or package can be used to remove the header:

% sox -t  wav -r  44100 -s -w  -c 2 track.wav track.raw

Refer to ÷)2!" CD ÉD  for more information on using a CD burner in FreeBSD.

7.4. ñ÷òó
Before configuring video playback, determine the model and chipset of the video card. While Xorg
supports a wide variety of video cards, not all provide good playback performance. To obtain a list
of extensions supported by the Xorg server using the card, run xdpyinfo  while Xorg is running.

It is a good idea to have a short MPEG test file for evaluating various players and options. Since
some DVD applications look for DVD media in /dev/dvd  by default, or have this device name
hardcoded in them, it might be useful to make a symbolic link to the proper device:

# ln -sf /dev/cd0 /dev/dvd

Due to the nature of devfs(5) , manually created links will not persist after a system reboot. In order
to recreate the symbolic link automatically when the system boots, add the following line to
/etc/devfs.conf :

link cd0 dvd

DVD decryption invokes certain functions that require write permission to the DVD device.

To enhance the shared memory Xorg interface, it is recommended to increase the values of these
sysctl(8)  variables:

kern.ipc.shmmax=67108864
kern.ipc.shmall=32768

7.4.1. õ7ñö"ÜZÖ

There are several possible ways to display video under Xorg and what works is largely hardware
dependent. Each method described below will have varying quality across different hardware.

Common video interfaces include:

1. Xorg: normal output using shared memory.

2. XVideo: an extension to the Xorg interface which allows video to be directly displayed in
drawable objects through a special acceleration. This extension provides good quality playback
even on low-end machines. The next section describes how to determine if this extension is
running.

3. SDL: the Simple Directmedia Layer is a porting layer for many operating systems, allowing
cross-platform applications to be developed which make efficient use of sound and graphics.
SDL provides a low-level abstraction to the hardware which can sometimes be more efficient
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than the Xorg interface. On FreeBSD, SDL can be installed using the devel/sdl20  package or port.

4. DGA: the Direct Graphics Access is an Xorg extension which allows a program to bypass the Xorg
server and directly alter the framebuffer. Because it relies on a low level memory mapping,
programs using it must be run as root . The DGA extension can be tested and benchmarked using
dga(1) . When dga is running, it changes the colors of the display whenever a key is pressed. To
quit, press q .

5. SVGAlib: a low level console graphics layer.

7.4.1.1. XVideo

To check whether this extension is running, use xvinfo :

% xvinfo

XVideo is supported for the card if the result is similar to:

X-Video Extension version 2.2

Ê screen #0

Ê Adaptor #0: "Savage Streams Engine"

Ê   number of ports: 1

Ê   port base: 43

Ê   operations supported: PutImage

Ê   supported visuals:

Ê     depth 16, visualID 0x22

Ê     depth 16, visualID 0x23

Ê   number of attributes: 5

Ê     "XV_COLORKEY" (range 0 to 16777215 )

Ê             client settable attribute

Ê             client gettable attribute (current value is 2110 )

Ê     "XV_BRIGHTNESS" (range -128 to 127)

Ê             client settable attribute

Ê             client gettable attribute (current value is 0 )

Ê     "XV_CONTRAST" (range 0 to 255 )

Ê             client settable attribute

Ê             client gettable attribute (current value is 128 )

Ê     "XV_SATURATION" (range 0 to 255 )

Ê             client settable attribute

Ê             client gettable attribute (current value is 128 )

Ê     "XV_HUE"  (range -180 to 180)

Ê             client settable attribute

Ê             client gettable attribute (current value is 0 )

Ê   maximum XvImage size: 1024 x 1024

Ê   Number of image formats: 7

Ê     id : 0x32595559 (YUY2)

Ê       guid: 59555932-0000-0010-8000-00aa00389b71
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Ê       bits per pixel: 16

Ê       number of planes: 1

Ê       type : YUV (packed )

Ê     id : 0x32315659 (YV12)

Ê       guid: 59563132-0000-0010-8000-00aa00389b71

Ê       bits per pixel: 12

Ê       number of planes: 3

Ê       type : YUV (planar )

Ê     id : 0x30323449 (I420)

Ê       guid: 49343230-0000-0010-8000-00aa00389b71

Ê       bits per pixel: 12

Ê       number of planes: 3

Ê       type : YUV (planar )

Ê     id : 0x36315652 (RV16)

Ê       guid: 52563135-0000-0000-0000-000000000000

Ê       bits per pixel: 16

Ê       number of planes: 1

Ê       type : RGB (packed )

Ê       depth: 0

Ê       red, green, blue masks: 0x1f, 0x3e0, 0x7c00

Ê     id : 0x35315652 (RV15)

Ê       guid: 52563136-0000-0000-0000-000000000000

Ê       bits per pixel: 16

Ê       number of planes: 1

Ê       type : RGB (packed )

Ê       depth: 0

Ê       red, green, blue masks: 0x1f, 0x7e0, 0xf800

Ê     id : 0x31313259 (Y211)

Ê       guid: 59323131-0000-0010-8000-00aa00389b71

Ê       bits per pixel: 6

Ê       number of planes: 3

Ê       type : YUV (packed )

Ê     id : 0x0

Ê       guid: 00000000-0000-0000-0000-000000000000

Ê       bits per pixel: 0

Ê       number of planes: 0

Ê       type : RGB (packed )

Ê       depth: 1
Ê       red, green, blue masks: 0x0, 0x0, 0x0

The formats listed, such as YUV2 and YUV12, are not present with every implementation of XVideo
and their absence may hinder some players.

If the result instead looks like:
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X-Video Extension version 2.2

screen #0
no adaptors present

XVideo is probably not supported for the card. This means that it will be more difficult for the
display to meet the computational demands of rendering video, depending on the video card and
processor.

7.4.2. Y"Üñö3 Port 2²o

This section introduces some of the software available from the FreeBSD Ports Collection which can
be used for video playback.

7.4.2.1. MPlayer 2 MEncoder

MPlayer is a command-line video player with an optional graphical interface which aims to provide
speed and flexibility. Other graphical front-ends to MPlayer are available from the FreeBSD Ports
Collection.

MPlayer can be installed using the multimedia/mplayer  package or port. Several compile options
are available and a variety of hardware checks occur during the build process. For these reasons,
some users prefer to build the port rather than install the package.

When compiling the port, the menu options should be reviewed to determine the type of support to
compile into the port. If an option is not selected, MPlayer will not be able to display that type of
video format. Use the arrow keys and spacebar to select the required formats. When finished, press
Enter  to continue the port compile and installation.

By default, the package or port will build the mplayer  command line utility and the gmplayer
graphical utility. To encode videos, compile the multimedia/mencoder  port. Due to licensing
restrictions, a package is not available for MEncoder.

The first time MPlayer is run, it will create ~/.mplayer  in the userÕs home directory. This
subdirectory contains default versions of the user-specific configuration files.

This section describes only a few common uses. Refer to mplayer(1) for a complete description of
its numerous options.

To play the file testfile.avi , specify the video interfaces with -vo , as seen in the following examples:

% mplayer -vo  xv testfile.avi

% mplayer -vo  sdl testfile.avi

% mplayer -vo  x11 testfile.avi

# mplayer -vo dga testfile.avi

# mplayer -vo 'sdl:dga' testfile.avi
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It is worth trying all of these options, as their relative performance depends on many factors and
will vary significantly with hardware.

To play a DVD, replace testfile.avi  with dvd:// N -dvd-device DEVICE, where N is the title number to
play and DEVICE is the device node for the DVD. For example, to play title 3 from /dev/dvd :

# mplayer -vo xv dvd://3 -dvd-device /dev/dvd

!
The default DVD device can be defined during the build of the MPlayer port by
including the WITH_DVD_DEVICE=/path/to/desired/device  option. By default, the
device is /dev/cd0 . More details can be found in the portÕs Makefile.options .

To stop, pause, advance, and so on, use a keybinding. To see the list of keybindings, run mplayer -h
or read mplayer(1).

Additional playback options include -fs -zoom , which engages fullscreen mode, and -framedrop ,
which helps performance.

Each user can add commonly used options to their ~/.mplayer/config  like so:

vo=xv

fs=yes
zoom=yes

mplayer  can be used to rip a DVD title to a .vob . To dump the second title from a DVD:

# mplayer -dumpstream -dumpfile out.vob dvd://2 -dvd-device /dev/dvd

The output file, out.vob , will be in MPEG format.

Anyone wishing to obtain a high level of expertise with UNIXª video should consult
mplayerhq.hu/DOCS  as it is technically informative. This documentation should be considered as
required reading before submitting any bug reports.

Before using mencoder , it is a good idea to become familiar with the options described at
mplayerhq.hu/DOCS/HTML/en/mencoder.html . There are innumerable ways to improve quality,
lower bitrate, and change formats, and some of these options may make the difference between
good or bad performance. Improper combinations of command line options can yield output files
that are unplayable even by mplayer .

Here is an example of a simple copy:

% mencoder input.avi -oac  copy -ovc  copy -o output.avi

To rip to a file, use -dumpfile  with mplayer .

To convert input.avi  to the MPEG4 codec with MPEG3 audio encoding, first install the audio/lame
port. Due to licensing restrictions, a package is not available. Once installed, type:

% mencoder input.avi -oac  mp3lame -lameopts  br =192 \
Ê    -ovc  lavc -lavcopts  vcodec =mpeg4:vhq -o output.avi
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This will produce output playable by applications such as mplayer  and xine .

input.avi  can be replaced with dvd://1 -dvd-device /dev/dvd  and run as root  to re-encode a DVD title
directly. Since it may take a few tries to get the desired result, it is recommended to instead dump
the title to a file and to work on the file.

7.4.2.2. xine ñöòóî

xine is a video player with a reusable base library and a modular executable which can be extended
with plugins. It can be installed using the multimedia/xine  package or port.

In practice, xine requires either a fast CPU with a fast video card, or support for the XVideo
extension. The xine video player performs best on XVideo interfaces.

By default, the xine player starts a graphical user interface. The menus can then be used to open a
specific file.

Alternatively, xine may be invoked from the command line by specifying the name of the file to
play:

% xine -g -p mymovie.avi

Refer to  xine-project.org/faq  for more information and troubleshooting tips.

7.4.2.3. Transcode 89

Transcode provides a suite of tools for re-encoding video and audio files. Transcode can be used to
merge video files or repair broken files using command line tools with stdin/stdout stream
interfaces.

In FreeBSD, Transcode can be installed using the multimedia/transcode  package or port. Many
users prefer to compile the port as it provides a menu of compile options for specifying the support
and codecs to compile in. If an option is not selected, Transcode will not be able to encode that
format. Use the arrow keys and spacebar to select the required formats. When finished, press Enter
to continue the port compile and installation.

This example demonstrates how to convert a DivX file into a PAL MPEG-1 file (PAL VCD):

% transcode -i  input.avi -V --export_prof  vcd-pal -o output_vcd
% mplex -f  1 -o output_vcd.mpg output_vcd.m1v output_vcd.mpa

The resulting MPEG file, output_vcd.mpg , is ready to be played with MPlayer. The file can be burned
on a CD media to create a video CD using a utility such as multimedia/vcdimager  or sysutils/cdrdao .

In addition to the manual page for transcode , refer to transcoding.org/cgi-bin/transcode  for further
information and examples.

7.5. lõí
lõí (TV card) Yz×a"lQ?üçé»bélõXø<ÆAíç??´ RCA ï S-video
}£ám?ªÿõ:FGHb¹íÃYªÿ FM Òò3DZ<

FreeBSD Y?´ bktr(4)  Íú®äF?ÉÑ PCI ³ü3lõíFÃ&=¹í!"3? Brooktree
Bt848/849/878/879 ï Conexant CN-878/Fusion 878a
õ:ÛÇö÷<UõF&o&~ù¹í!â®3YùDZ?}bÉÑFYzö÷ bktr(4)
:;FzCüâÉÑ3sDyÀ<
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7.5.1. ë£Íú®ä

&"lõí3iFß&ë£ bktr(4)  Íú®äF=òYz?´w /boot/loader.conf
;3!êü=óRßYz11

bktr_load="YES"

ï¦Yz§lõíÉÑp>òö|èû3X*×SF§&=d0ÝYwèûX*PL;3£zêR1

device   bktr

device  iicbus

device  iicbb
device  smbus

Ëâz&3!=¹rõ3Íú®äF?T,í3á«^V­ç??´ I2C
ëå{GÖÜDª3<ªê?Fjòö»45~3X* <

&7¡QOî (Tuner)
?}õà&3õ7Fjðñ~ïúÙÚ<lõí±ê°íìw¸e:e;SF_ãU-í1

bktr0: <BrookTree 848A> mem 0xd7000000-0xd7000fff irq 10 at device 10.0 on pci0

iicbb0: <I2C bit-banging driver> on bti2c0

iicbus0: <Philips I2C bus> on iicbb0 master-only

iicbus1: <Philips I2C bus> on iicbb0 master-only

smbus0: <System Management Bus> on bti2c0
bktr0: Pinnacle/Miro TV, Philips SECAM tuner.

ê:e°ÉsDNãGbâNã<§"&FYz!" sysctl(8)
ÙÚõ73öþï¦èûX*PLYZ<í_&5`!" Philips SECAM
QOîÝY3£êôRpèûX*PL;1

options OVERRIDE_TUNER=6

ï!" sysctl(8) 1

# sysctl hw.bt848.tuner=6

jö÷ bktr(4)  Cü sysctl(8)  Y"3öþ:;EX*YZ<

7.5.2. Õ"3±"®ä

To use the TV card, install one of the following applications:

¥ multimedia/fxtv  provides TV-in-a-window and image/audio/video capture capabilities.

¥ multimedia/xawtv  is another TV application with similar features.

¥ audio/xmradio  provides an application for using the FM radio tuner of a TV card.

More applications are available in the FreeBSD Ports Collection.
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7.5.3. zÂ{y

If any problems are encountered with the TV card, check that the video capture chip and the tuner
are supported by bktr(4)  and that the right configuration options were used. For more support or to
ask questions about supported TV cards, refer to the freebsd-multimedia  mailing list.

7.6. MythTV
MythTV is a popular, open source Personal Video Recorder (PVR) application. This section
demonstrates how to install and setup MythTV on FreeBSD. Refer to mythtv.org/wiki  for more
information on how to use MythTV.

MythTV requires a frontend and a backend. These components can either be installed on the same
system or on different machines.

The frontend can be installed on FreeBSD using the multimedia/mythtv-frontend  package or port.
Xorg must also be installed and configured as described in X Window ÙÚ . Ideally, this system has a
video card that supports X-Video Motion Compensation (XvMC) and, optionally, a Linux Infrared
Remote Control (LIRC)-compatible remote.

To install both the backend and the frontend on FreeBSD, use the multimedia/mythtv  package or
port. A MySQLª database server is also required and should automatically be installed as a
dependency. Optionally, this system should have a tuner card and sufficient storage to hold
recorded data.

7.6.1. sD

MythTV uses Video for Linux (V4L) to access video input devices such as encoders and tuners. In
FreeBSD, MythTV works best with USB DVB-S/C/T cards as they are well supported by the
multimedia/webcamd  package or port which provides a V4L userland application. Any Digital Video
Broadcasting (DVB) card supported by webcamd should work with MythTV. A list of known working
cards can be found at wiki.freebsd.org/WebcamCompat . Drivers are also available for Hauppauge
cards in the multimedia/pvr250  and multimedia/pvrxxx  ports, but they provide a non-standard
driver interface that does not work with versions of MythTV greater than 0.23. Due to licensing
restrictions, no packages are available and these two ports must be compiled.

The wiki.freebsd.org/HTPC  page contains a list of all available DVB drivers.

7.6.2. PL MythTV Ìá

&!" Binary ²o45 MythTV Y1

# pkg install mythtv

ïÅ Port ²oC451

# cd /usr/ports/multimedia/mythtv
# make install

Once installed, set up the MythTV database:

# mysql -uroot -p < /usr/local/shared/mythtv/database/mc.sql

Then, configure the backend:
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# mythtv-setup

Finally, start the backend:

# sysrc mythbackend_enable=yes
# service mythbackend start

7.7. ñö^Öî
In FreeBSD, access to image scanners is provided by SANE (Scanner Access Now Easy), which is
available in the FreeBSD Ports Collection. SANE will also use some FreeBSD device drivers to
provide access to the scanner hardware.

FreeBSD supports both SCSI and USB scanners. Depending upon the scanner interface, different
device drivers are required. Be sure the scanner is supported by SANE prior to performing any
configuration. Refer to  http://www.sane-project.org/sane-supported-devices.html  for more
information about supported scanners.

This chapter describes how to determine if the scanner has been detected by FreeBSD. It then
provides an overview of how to configure and use SANE on a FreeBSD system.

7.7.1. (C^Öî

The GENERIC kernel includes the device drivers needed to support USB scanners. Users with a
custom kernel should ensure that the following lines are present in the custom kernel configuration
file:

device usb

device uhci

device ohci
device ehci

To determine if the USB scanner is detected, plug it in and use dmesg  to determine whether the
scanner appears in the system message buffer. If it does, it should display a message similar to this:

ugen0.2: <EPSON> at usbus0

In this example, an EPSON Perfectionª 1650 USB scanner was detected on /dev/ugen0.2 .

If the scanner uses a SCSI interface, it is important to know which SCSI controller board it will use.
Depending upon the SCSI chipset, a custom kernel configuration file may be needed. The GENERIC
kernel supports the most common SCSI controllers. Refer to /usr/src/sys/conf/NOTES  to determine
the correct line to add to a custom kernel configuration file. In addition to the SCSI adapter driver,
the following lines are needed in a custom kernel configuration file:

device scbus
device pass

Verify that the device is displayed in the system message buffer:
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pass2 at aic0 bus 0 target 2 lun 0

pass2: <AGFA SNAPSCAN 600 1.10> Fixed Scanner SCSI-2 device
pass2: 3.300MB/s transfers

If the scanner was not powered-on at system boot, it is still possible to manually force detection by
performing a SCSI bus scan with camcontrol :

# camcontrol rescan all

Re-scan of bus 0 was successful

Re-scan of bus 1 was successful

Re-scan of bus 2 was successful
Re-scan of bus 3 was successful

The scanner should now appear in the SCSI devices list:

# camcontrol devlist

<IBM DDRS-34560 S97B>              at scbus0 target 5 lun 0 (pass0,da0 )

<IBM DDRS-34560 S97B>              at scbus0 target 6 lun 0 (pass1,da1 )

<AGFA SNAPSCAN 600 1.10>           at scbus1 target 2 lun 0 (pass3)
<PHILIPS CDD3610 CD-R/RW 1.00>     at scbus2 target 0 lun 0 (pass2,cd0 )

Refer to scsi(4)  and camcontrol(8)  for more details about SCSI devices on FreeBSD.

7.7.2. SANE PL

The SANE system is split in two parts: the backends ( graphics/sane-backends ) and the frontends
(graphics/sane-frontends  or graphics/xsane ). The backends provide access to the scanner. Refer to
http://www.sane-project.org/sane-supported-devices.html  to determine which backend supports
the scanner. The frontends provide the graphical scanning interface. graphics/sane-frontends
installs xscanimage while graphics/xsane  installs xsane.

&R Binary ²o45=/òV>Y1

# pkg install xsane sane-frontends

ïR Port ²oC45

# cd /usr/ports/graphics/sane-frontends

# make install clean

# cd /usr/ports/graphics/xsane
# make install clean

After installing the graphics/sane-backends  port or package, use sane-find-scanner  to check the
scanner detection by the SANE system:

# sane-find-scanner -q
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found SCSI scanner "AGFA SNAPSCAN 600 1.10" at /dev/pass3

The output should show the interface type of the scanner and the device node used to attach the
scanner to the system. The vendor and the product model may or may not appear.

! Some USB scanners require firmware to be loaded. Refer to sane-find-scanner(1)
and sane(7) for details.

Next, check if the scanner will be identified by a scanning frontend. The SANE backends include
scanimage  which can be used to list the devices and perform an image acquisition. Use -L to list the
scanner devices. The first example is for a SCSI scanner and the second is for a USB scanner:

# scanimage -L

device ` snapscan:/dev/pass3 ' is a AGFA SNAPSCAN 600 flatbed scanner

# scanimage -L
device ' epson2:libusb:/dev/usb:/dev/ugen0.2 ' is a Epson GT-8200 flatbed scanner

In this second example, 'epson2:libusb:/dev/usb:/dev/ugen0.2'  is the backend name ( epson2 ) and
/dev/ugen0.2  is the device node used by the scanner.

If scanimage  is unable to identify the scanner, this message will appear:

# scanimage -L

No scanners were identified. If you were expecting something different,

check that the scanner is plugged in , turned on and detected by the

sane-find-scanner tool (if appropriate ). Please read the documentation
which came with this software (README, FAQ, manpages).

If this happens, edit the backend configuration file in /usr/local/etc/sane.d/  and define the scanner
device used. For example, if the undetected scanner model is an EPSON Perfectionª 1650 and it
uses the epson2  backend, edit /usr/local/etc/sane.d/epson2.conf . When editing, add a line
specifying the interface and the device node used. In this case, add the following line:

usb /dev/ugen0.2

Save the edits and verify that the scanner is identified with the right backend name and the device
node:

# scanimage -L
device 'epson2:libusb:/dev/usb:/dev/ugen0.2'  is a Epson GT-8200 flatbed scanner

Once scanimage -L  sees the scanner, the configuration is complete and the scanner is now ready to
use.

While scanimage  can be used to perform an image acquisition from the command line, it is often
preferable to use a graphical interface to perform image scanning. The graphics/sane-frontends
package or port installs a simple but efficient graphical interface, xscanimage.
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Alternately, xsane, which is installed with the graphics/xsane  package or port, is another popular
graphical scanning frontend. It offers advanced features such as various scanning modes, color
correction, and batch scans. Both of these applications are usable as a GIMP plugin.

7.7.3. ^Öîxy

In order to have access to the scanner, a user needs read and write permissions to the device node
used by the scanner. In the previous example, the USB scanner uses the device node /dev/ugen0.2
which is really a symlink to the real device node /dev/usb/0.2.0 . The symlink and the device node
are owned, respectively, by the wheel  and operator  groups. While adding the user to these groups
will allow access to the scanner, it is considered insecure to add a user to wheel . A better solution is
to create a group and make the scanner device accessible to members of this group.

This example creates a group called usb:

# pw groupadd usb

Then, make the /dev/ugen0.2  symlink and the /dev/usb/0.2.0  device node accessible to the usb
group with write permissions of 0660 or 0664 by adding the following lines to /etc/devfs.rules :

[system=5]

add path ugen0.2 mode 0660 group usb
add path usb/0.2.0 mode 0666 group usb

Finally, add the users to usb in order to allow access to the scanner:

# pw groupmod usb -m joe

For more details refer to pw(8) .
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Chapter 8. PL FreeBSD X*
8.1. ·¤
X* (Kernel) ? FreeBSD
9ÓÙÚ}ñ&3V>Ëó<iDW-.DÛÜ»4@_Û»x]»sn^Çww< ¢Ûøï FreeBSD
ëAYz"ú>PLF ³b¯IÄ&PLÁòöèû3X*<

¥]=WFa§1y1

¥ g¯Ä&òöèûX*<

¥ _gÇÉsD¡:<

¥ _gÇmû0X*PL;<

¥ _g!"X*PL;?÷)Áòö~3X*<

¥ _g45~3X*<

¥ ->cd¯_g{|BÕ<

âbw*Wâôí3æç ±z root  ?@R<

8.2. ,g&òöèû3X*?
|93 FreeBSD 3X* (Kernel) õ]K,
ÒuPÓ<T,×¯3X*?óò<ºë3®äFHÃÉÑ«L3sD5åF_`aS¡õX*3PLFß
"îòöóò~X*Áñ~¸eFrZ!"<

ìïFëAþw FreeBSD X*3DZSC"è« (Module)
3éä/5FÁYÉÄÊú>ÅX*ë£ïÅë<
=!É@RS3X*Zöo¦:±~sDëìÁwX*¸ï~3DZF=ß?âÉè«HX* (Modular
Kernel)<

¢Û_UFÃ?bó¹DZT!"|p>3X*PLî&òöFT,=¹DZ2X*£vÜlFç=§0^
Yú>ë£3è«<HV>5Q4@[3ëì°gÇ¸¹ë£2ÅëX*è«FHÃ&§Ä&3DZp>3
òö|X*×S<

òöèû3X*ôå?¢#QÄ3 BSD !"¦â"î³&3´®<¢Û=Z89YZ¿jë¯F³w
FreeBSD 3!"!°bÆAÕ"< ª"îÉÑëAþáäsD3 GENERIC X*Ö¿3iF
èû3X*YzVKD4PFÃÉÑKèÍsDP3V­ßÕ< èûX*bÆAZTäF_1

¥ 3¦¸eFT,èû3X*ÃÄ&õ7aÙÚ!^w3sDFâz×ïúâÎ3´®VåQo¦<

¥ Nô-.D!"Fèû3X*½º°¿ GENERIC
X*!"Vô3-.DF=@ñ&FT,X*"îóî^ów*D-.DàF°×ñ ±"®äç=!
"<TUFèûX*UÇ-.DjM3ÙÚ?:F-½@ë39"<

¥ ÉÑrõ3sDFèû3X*Yz23ó¹ GENERIC X*qbÖÜ3sDÉÑ<

wòöèûX*ËïFj~÷&=d03=TF§?T,Ä&rLsD3ÉÑF@YZSb.b3è«Yz
!"<

X*è«°ów /boot/kernel  ÁHY!" kldload(8)
ú>ë£|@RS3X*<ëV>3X*Íú®äçbYë£3è«289#$<í_ ath(4)
çém¥x]Íú®äwñ89#$bzê¡:1

Alternatively, to load the driver as a module at boot time , place the

following line in loader.conf (5):
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Ê   if_ath_load ="YES"

3£ if_ath_load="YES"  | /boot/loader.conf  °Ç¸e97èúë£=òè«<

V>tuw /boot/kernel  °qbÖ43è«F=UÇT¹mÙÚëA?A3<

8.3. õ7ÙÚsD
wòäX*PL;ËïF÷¤ðQCyJeîáZsD¡:<w59ÓÙÚ3ëìFÑY?´ñ 9ÓÙÚ
?1yøïeî!3sD¡:< Ôí?:FMicrosoftª 3 5åÛÜK (Device Manager)
à°bøïS453sD¡:<

! T¹�*3 Microsoftª Windowsª °bÙÚ (System) öïY"?Q£ 5åÛÜK<

§ FreeBSD ?àó4539ÓÙÚFÝY!" dmesg(8)  ?Cü¸¯¯ÙÚõ7|3sD¡: <FreeBSD
!ëAsDÍú®äçb89#$°ôíÉÑ3sD<í_FzêôR?: psm(4)
Íú®äõ7|1óÁuv1

psm0: <PS/2 Mouse> irq 12 on atkbdc0

psm0: [GIANT-LOCKED]

psm0: [ITHREAD]
psm0: model Generic PS/2 mouse, device ID 0

T,êsD^wFUÍú®ä¥N±êÅèûX*PL;S­|<

§ dmesg  }í3Ü`\Èï¸eõ7sD3V>FÝY¡À¥ /var/run/dmesg.boot  ;v3àá<

öõFÑYz?´ pciconf(8)  89Y"?CésD¡:Fê89°ôíVx÷3sD¡:_1

% pciconf -lv
ath0@pci0:3:0:0:        class=0x020000 card =0x058a1014 chip =0x1014168c rev=0x01 hdr

=0x00

Ê   vendor     = 'Atheros Communications Inc.'

Ê   device     = 'AR5212 Atheros AR5212 802.11abg wireless'

Ê   class      = network
Ê   subclass   = ethernet

z!}í¡::; ath  Íú®äS³{|óòçém¥x]5å<

w man(1)  æç3! -k
öáYÖÜb"3¡:Fí_F=Yôíb/ÄæL5å´;ïJK3#$ûüyÀ1

# man -k Atheros

ath (4)                   - Atheros IEEE 802.11 wireless network driver
ath_hal (4)               - Atheros Hardware Access Layer (HAL)

êkÕsDyÀËÌFö÷êyÀ?&~S453sDÍú®äwòäèûX*PL¯qbõ­|<
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8.4. PL;
,1&÷)èûX*PL;ÁòöèûX*F"îð45]ù3 FreeBSD =ügÀ<

§ /usr/src/  øûN^wï¦?>3Fýþ[\45<=ügYz!" Subversion ÁÉÌ !" Subversion
S389:;?45<

]^=üg45]^ÌFÄ(C /usr/src/sys
à3;v<êøûà/ÄþòmøûF=¹møûýþÿÉÑ3sDÅª (Architecture) _ê1 amd64 ,
i386, ia64, powerpc  zE
sparc64 <wæLÅªøûS3àáÃUêÅªb6Fñ\V>3®äg2sDÅªç4FY½"âb6ù
<¢òÉÑ3sDÅªS°b conf  møûFíüÄbÜêÅª!"3 GENERIC X*PL;<

jN&îªU GENERIC
;v0òä<QËê;v,öóòJKFÁUQËí?3;v0òäFòw!;J°@V!"ëµ^G<×
U¬Aù45Nã3sD3 FreeBSD eî¯F§;JÌé3!eî3ÔeJK (Host name)
?òNc3é=<zê-í!" amd64  Åª3 GENERIC PL;÷)1óòQ*JK, MYKERNEL1

# cd /usr/src/sys/amd64/conf
# cp GENERIC MYKERNEL

ìwYz!"ög ASCII t^òäî?èû MYKERNEL<ñP3òäî, viFw FreeBSD
Ñà÷óòÁÇûÓ¦!"3òäî}0 ee<

X*PL;3âä@ÞÀF¢óR°Äbýþ5å (Device) ïmÙÚ (Subsystem)
34i^»öþzEÞn3:;<ögw
ª°ËÌ3t^°õ×0èyÁH[´<&­|X*UTò5åïmÙÚ3ÉÑFÌÄ&wýþê5åïm
ÙÚ3Rï3!  ª°<jN&waÃN1y"µ3Rï3!ï­| # ª°<

"
­|U5åïYZ3ÉÑ@áÁ°M^X*,-<í_F§ÅX*PL; ata(4)
Íú®äF#d!" ATA
ºnÍú®ä3ÙÚ¥°ç=¸e<TU×aN&L¯FjwX*'âêZø3ÉÑ<

|1wPL;SÖÜ3Þn:;ËõF[bñ 3:;w NOTES ;vSFYw2êÅª GENERIC
Öã3øû¥ê{|<&CüâbÅª½"3YZFjö÷ /usr/src/sys/conf/NOTES <

!

×]^èû3X*PL;Fjk>| /usr/src  #åËõ<

ï¦F§X*PL;ówñ %éFJÌ÷)óòª°DÜ (Symbolic link) pê;v1

# cd /usr/src/sys/amd64/conf

# mkdir /root/kernels

# cp GENERIC /root/kernels/MYKERNEL
# ln -s /root/kernels/MYKERNEL

PL;SYz!" include  æç
(Directive)<êæçYzü"ñ PL;|øï3PL;F=×ÃÄËÌìb;vPL0¹çQù¯VÞÀ
<§ÃbôÇ3rõYZïÍú®äÄ&PLFêæçYü" GENERIC
ÁPLrõ233YZF_-íâï1

include GENERIC

ident MYKERNEL
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options         IPFIREWALL

options         DUMMYNET

options         IPFIREWALL_DEFAULT_TO_ACCEPT
options         IPDIVERT

!"Ué=FPL;ÃÄb2 GENERIC X*Nã3V><×56b~DZ3£ GENERIC
¯FÑYóëü"F|<r¹!" nooptions  ï nodevice
YZ?{|PL<Vx÷3PL;æçEñ:;Yw config(5)  {|<

!
& >ÄbâbY"YZ3PL;FYz root  @Rzêæç1

# cd /usr/src/sys/arch/conf && make LINT

8.5. òö245èûX*
]^èûPL;3òäÁj^ËÌF¥YÉÌzê²úòöX*3=üg1

Procedure: òöX*

1. æ0pUøû1

# cd /usr/src

2. æLèûX*PL;3JK?òö~3X*1

# make buildkernel KERNCONF=MYKERNEL

3. 45!"æLX*PL;âòö3~X*<Uæç§°QË~X*| /boot/kernel/kernel
Á§ÄX*k>| /boot/kernel.old/kernel 1

# make installkernel KERNCONF=MYKERNEL

4. 4eÁñ~¸eë£~3X*F§->cdjö÷ ç=!"X*¸e <

ñPwèûX*òö]^ÌFâbX*è«Ñãõñ~òö<&o¦V~X*ïÃòöèû3è«FÄw¸
üòöËïðòä /etc/make.conf <

í_F!"zêõþYæL&òö3è«yÀ?oýñPòöâbè«3PL1

MODULES_OVERRIDE = linux acpi

ï¦FY!"zêõþ?Åòö®£S{|&òö3è«1

WITHOUT_MODULES = linux acpi sound
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[bñ Y"3õþFjö÷ make.conf(5)  ÇÉx÷¡:<

8.6. _`->cd
×òöèûX*¯YZ->zêÜàè·3BÕ1

config  òó
§ config  òóF°ôíNà&3R°<!"zê:e,ímFÄ&2 GENERIC ï NOTES ¿U?&~¨
17 R}£3àáà&1

config: line 17: syntax error

make  òó
§ make  òóF½º?T,X*PL;\ÖÜ$ö3¡:× config
{|BÕ<j=÷(CPL;F§INyJBÕFjk-lmno¤ FreeBSD general questions
mailing list  Á®!X*PL;<

ç=!"X*¸e
§~X*ç=¸eïç=aæ5åÁN&RS)�ÕFFreeBSD
bâÕ3e`YzÅNÖá3X*?=<ÃÄ&w FreeBSD ¸eë£®ä (Boot loader)
Y/&"?¸e3X*¥YF×ÙÚ¸eYÀíì¯Y/ "Escape to a loader prompt"
YZFÁwæçÖïÌ}£ boot kernel.old  ïo0,ögñ S³åËYzàº¸e3X*JK<

!"Õ3X*¸eËÌF(CPL;ÁA¡oòöó©< /var/log/messages
?b"3¡WFiw¢©^D¸e¯°-ûX*:e<ã¾3F dmesg(8)
Ñ°Níè*©¸eÌ3X*:e<

!

w{|X*BÕ¯Fj&Lâb GENERIC
3Q*Fï¦ñ SåYzh93X*FÁ!"Nã3JK?&'ê©òö¯N°õ«
|F=@ñ&FTU¢×~3X*õ45ËÌF kernel.old
ç°õ}Ì453X*3µFbYZ°ç=¸e<goF?´ñ~¼J§Yh93X*
øû­ú|øïh93X*øû1

# mv /boot/kernel /boot/kernel.bad
# mv /boot/kernel.good /boot/kernel

X*Yh9F³ ps(1)  ç=h9
§X*�*2ÙÚ89âòö3�*NãFí_FbóòX*!" -CURRENT 3=ügòöÁ45w
-RELEASE 3ÙÚ!FÆAÙÚÉ>æç_ ps(1)  E vmstat(8)
§°ç=h9<&úàUBÕFj!"2X*Öã�*3=ügÀ (Source tree) ñ~òöÁ45
World <!"29ÓÙÚñ V>�*Nã3X*éFN°?òÕÔß<
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Chapter 9. ôN
¢Û@AB¡öTUôNDZF³ôN¡:|Ý!I?óòñ&3DZ<ôNR/òµ*Go«^F/Ä1
¡¢|T|Nþe3éäzENþeYzÜy3¡¢!ä<

9.1. o¦¸ü
µ*3ôNDZYzo¦PL]^FôNe"îZöôNñ ASCII t^<§&ôNñ è·3;vFjö÷
´'î <

1. ÷)óòøû?j^&õôN3;v1

# mkdir -p /var/spool/lpd/lp

# chown daemon:daemon /var/spool/lpd/lp
# chmod 770 /var/spool/lpd/lp

2. z root  ÷) /etc/printcap  àá_ê1

lp:\

Ê   :lp=/dev/unlpt0:\  !

Ê   :sh:\

Ê   :mx#0:\

Ê   :sd=/var/spool/lpd/lp:\
Ê   :lf=/var/log/lpd-errs:

! UR?TUDª| USB g3Nþe<Dª|Áôï "Nþî (Printer)"
g3Nþe&!"1îªDª|x]3Nþe&!"1o0 network-printer-name
,x]Nþe3 DNS ÔeJK<

3. òä /etc/rc.conf  3£êR?¸ï lpd 1

lpd_enable="YES"

ïúìú1

# service lpd start
Starting lpd.

4. 7¡ôN1

# printf "1. This printer can print.\n2. This is the second line.\n" | lpr

! §ôN3/R\ÅDZÉ¸üFG?Üì "ÄVÉ (Stairstep)"Fjö÷
¸¹wñt^NþeÄVÉôN <

ìwYz!" lpr  ?ôNt^;FÃ&wæçô¤£;vJKFï¦§}í!"Ûéª° (Pipe)
|T¤ lpr <
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% lpr textfile.txt
% ls -lh  | lpr

9.2. NþeDé
NþebÆAéäYzDª|lQFM·3¶üNþe°îªDª|lQ3 USB
gFÄä3Nþe°Dª|Áô (Parallel) ï "Nþe (Printer)"
gFGbóV>NþeÝ?îªDªx]F×NþeZö¤AùlQ¼O!"FÃbôV­NþeÝ?Dª
|j_è3£ô (Serial) g<

FreeBSD Yz2=¹è·3NþeÝ½<

USB
USB NþeYzDª|lQ!ögY"3 USB g<

× FreeBSD õ7| USB NþeF°÷)/ò5åZø1 /dev/ulpt0  zE
/dev/unlpt0 F|T|/¦öó5å3¡¢ç°õ/-|Nþe<w¢òôN89]^Ì ulpt0  ¥°ñP
USB gFñP USB gYZ°wV>NþeM^BÕFTU½ºYz¡!" unlpt0  5å< unlpt0
N°ñP USB g<

Áô (IEEE-1284)
Áôg5å!" /dev/lpt0 FU5åNrNþe?}Dª!ç°^wFiÁN°èúõ7<

Ü±½SNoC"=à "Ää"
DªgFHbÆAlQ&pSqb=àDªg<Yz"/ªî?DªÁôNþe| USB
gFb1/ªîFÁôNþeYzõ×9 USB Nþe!"<böóàK9 ôNíìî (Print server)
35åÑY"?DªÁôNþe|x]<

£ô (RS-232)
£ôgÑ?öóàÄäDªgFS@ô"wNþe!F|1T¹rs3±"õFWé»ªp2Ä&3.é
éäÉÄÊõH[@ë<

à÷wÔeç3£ôg3£ô5åJK, /dev/cuau0  ï /dev/cuau1 <Ñb£ô USB
/ªîY!"FG5å33JKÝ°? /dev/cuaU0 <

&2£ôNþe½:"îåËþò½:öþFñS}ñ&3? |}¦! (Baud rate)  ï BPS (Bits Per
Second) zE ã#(C (Parity) <þØbþàF³óÒ£ôNþe°!" 3|}¦!? 9600
Hçã#(C<

x]
x]NþeYîªDª|uIx]<

§Nþe?´ DHCP ­qú>#`FÝ"î&åË DNS ÔeJKFDNS
±ú>V~?×ÔeJKZöU±|à&3 IP #`<æLx]Nþeóòp>3 IP
#`Y¸¹=òBÕ<

ëAþx]NþeYz~É!" LPD ½:eLâTí3ôN89FôNXô (Print queue)
3JKÑ°w=¯æL<V>Nþe°ÉÌ!"3Xô?.L"Ü¡¢3éäFí_ raw
Xô°ôN=ü¡¢FG text  XôÝ°wñt^!230Rª° (Carriage return)<

ëV>x]NþeÑYôNîª|T|g° 9100 3¡¢<

9.2.1. %&

béx]Dé½º?45}ÞÀ3éäFHYzÖÜo¦3ôN<§&îªDª|lQFj÷¤!"
USBFRÇjo¦»ÞÀ<ÁôDéIJYz!"F³bWéÏÅ2¦Å!3y`<G£ôDéÝ¿jÂP
LFNã·°3Wé.ééäNãFH½:öþ_|}¦!Eã#(C231QR[Fâ�£ôNþeÁN
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A<

9.3. ºè3ûüÖ¤ï4
|T¤Nþe3¡¢"î!"NþeZöÜy3ï4F=¹ï4K,ûüÖ¤ï4 (Page Description
Languages) ï PDL<

ASCII
ñ ASCII t^?|T¡¢|Nþe}ÞÀ3éäFóò^GU±óò&ôN3t^1¡¢S3 A
°ôNóò A wûü<Yz!"3âä<ºôFqbî=Y/^·ï¦¿í7$<5¶!"ÞÀ3ñ
ASCII
,3?×t^YzîªÅlQôNÃÄóäï&pNÄ&ògï/öFôN3Ü`YîªU±|T3àá
<

V>¥1Nþeç=ôNñ ASCII t^F=×=¹NþejÂPL<

PostScriptª
PostScriptª 2 ASCII ôåÖ@F2ÞÀ3t^NãFPostScriptª
®äï4bó²æçYzûí}Eâ&3toFYz!"Nã3^·2ö!F³?F=¾5ë3DZ?b
ýä3FûËûüÄ&Yµ®äï4F½º=ò®äï4°R±"®ä >Fâz!"¦?üN|3<

¥13Nþeb¯°­| PostScriptª 3Öá[?Xß^*<

PCL (Printer Command Language)
PCL R ASCII ôõG?F3£1ÏØ£ô (Escape sequence)
?áïâä»Y/^·zEôNö·<ëV>NþeçÉÑ PCL5FôþÉÑj~3 PCL6 ï
PCLXLF=¹Ì?3�*? PCL5 3wCl (Superset)FÁYzÖÜVo3ôN¦Å<

zÔe,µ¶ (Host-Based)
ËM½YZ°!"ÞÀ3"ÜîÉjM3-.D?£¤Nþe3^*F=¹Nþeç=ôNñt^FÖ@
3Ft^2ö!°ðweî!3Íú®äh]Ì|T|Nþe<=¹K, zÔe,µ¶ (Host-based)
3Nþe<

Íú®ä2zÔe,µ¶3Nþe½:½º°?´u"ïçto3½:eLF=×=¹NþeÃZw}º
"39ÓÙÚ!h9<

9.3.1. /0 PostScriptª pñ  PDL

Port ²oC2 FreeBSD 89CbÆAYz"Ü PostScriptª }í3±"®äFUþùÜí1Y/0
PostScriptª ^ñ º" PDL 3891

þ 8. }í PDL âä

}í PDL  >R :;

PCL ï PCL5 print/ghostscript9-base À¼!" -
sDEVICE=ljet4»*¼!"
-sDEVICE=cljet5

PCLXL ï PCL6 print/ghostscript9-base À¼!" -
sDEVICE=pxlmono »*¼!"
-sDEVICE=pxlcolor

ESC/P2 print/ghostscript9-base -sDEVICE=uniprint

XQX print/foo2zjs

9.3.2. %&

&YzôN}ÞÀ3éäß?Y/ÉÑ PostScriptª 3NþeFo??ÉÑ PCL 3NþeFb1
print/ghostscript9-base  =¹NþeÑYö=>ÉÑ PostScriptª 3NþeóÒ!"<bîªÉÑ
PostScriptª ï PCL 3Nþe½ºÑ°îªÉÑñ ASCII t^;v<
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RôäNþe_ã¶·3Z[äNþe½ºNÉÑ PostScriptª ï PCLF=àNþe½ºYzôNñ ASCII
t^;v< print/ghostscript9-base  ÉÑV>=àNþe!"3
PDLFN´&w=àNþe!ôN]@zö·,µ¶3ûü½º°<ºs~FRÇÄ&|TëÇ3¡¢Áô
N<

zÔe,µ¶3Nþe½ºjÂPLFb¹°T,"1u"3 PDL
Gç=!"FgYZ¸¹!"=è3Nþe<

b4áà PDL 3³´Yp http://www.undocprint.org/ formats/
page_description_languages <áà·°Nþeâ!"3rL PDL Yp http://www.openprinting.org/
printers  Cé<

9.4. îªôN
UÇ¶·ôNF;vYzîª|T|Nþe5åFçÄ0ögPL<í_F&|TóòJK, sample.txt
3;v| USB Nþe1

# cp sample.txt /dev/unlpt0

&îª!"x]NþeôNÄüêNþeÉÑ3DZF³ëAþ°ªÊg° 9100 3ôN9ÓFY!" nc(1)
?]^<&!" DNS ÔeJK, netlaser  3NþeôN2!¤Öã3;vY1

# nc netlaser 9100 < sample.txt

9.5. LPD (RôäNþe Daemon)
wãäôNóò;vK9 Spooling FsQ®ä (Spooler)
×!"¦ZöàM@RlQ3ñ ®äGNÄ&wÓNþes~3]^ôN89<

FreeBSD àÄ3sQ®ä (Spooler) K9 lpd(8) FGôN89°!" lpr(1)  ?Öâ<

9.5.1. ûüPL

÷)&"?j^ôN893øû»PL;b4¨zExy?¸¹ñ !"¦Yz(õ=¹;v3àá1

# mkdir -p /var/spool/lpd/lp

# chown daemon:daemon /var/spool/lpd/lp
# chmod 770 /var/spool/lpd/lp

Nþe°L´w
/etc/printcap F¢ùNþeZøâ/Ä3x÷¡¢bJK»Dª3ªpzEáàñ PL<÷)
/etc/printcap  !"zêàá1

lp:\                !

Ê   :lp=/dev/unlpt0:\   "

Ê   :sh:\           #

Ê   :mx#0:\         $

Ê   :sd=/var/spool/lpd/lp:\ %
Ê   :lf=/var/log/lpd-errs:  &
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! Nþe3JK< lpr(1)  °|TôN89| lp  NþeF|<b!" -P
?æLñ NþeFâzñ3NþeJK±!" lp <

" NþeâDª|5å<o0UR,à&3Déè·F_U"âï<

# wôN89¸ü¯NôN»û<

$ Ny`ôN893}ë\]<

% UNþe3sQ (Spooling) øû]äF¢ùNþe°èÍ!"óòé)3sQ (Spooling) øû<

& 4aUNþe3cd37P;<

w÷) /etc/printcap  ËÌF!" chkprintcap(8)  7¡Nþe?}bcd1

# chkprintcap

wàMËïúàög4a3BÕ<

¸ï /etc/rc.conf  S3 lpd(8) 1

lpd_enable="YES"

ïúìú1

# service lpd start

9.5.2. !" lpr(1)  ôN

Documents are sent to the printer with lpr . A file to be printed can be named on the command line
or piped into lpr . These two commands are equivalent, sending the contents of doc.txt  to the
default printer:

% lpr doc.txt
% cat doc.txt | lpr

Printers can be selected with -P. To print to a printer called laser :

% lpr -Plaser  doc.txt

9.5.3. ´'î

The examples shown so far have sent the contents of a text file directly to the printer. As long as the
printer understands the content of those files, output will be printed correctly.

Some printers are not capable of printing plain text, and the input file might not even be plain text.

Filters  allow files to be translated or processed. The typical use is to translate one type of input, like
plain text, into a form that the printer can understand, like PostScriptª or PCL. Filters can also be
used to provide additional features, like adding page numbers or highlighting source code to make
it easier to read.

The filters discussed here are input filters  or text filters . These filters convert the incoming file into
different forms. Use su(1)  to become root  before creating the files.
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Filters are specified in /etc/printcap  with the if=  identifier. To use /usr/local/libexec/lf2crlf  as a
filter, modify /etc/printcap  like this:

lp:\

Ê   :lp=/dev/unlpt0:\

Ê   :sh:\

Ê   :mx#0:\

Ê   :sd=/var/spool/lpd/lp:\

Ê   :if=/usr/local/libexec/lf2crlf:\   !
Ê   :lf=/var/log/lpd-errs:

! if=  identifies the input filter  that will be used on incoming text.

!

The backslash line continuation  characters at the end of the lines in printcap
entries reveal that an entry for a printer is really just one long line with entries
delimited by colon characters. An earlier example can be rewritten as a single less-
readable line:

lp:lp=/dev/unlpt0:sh:mx#0:sd=/var/spool/lpd/lp:if=/usr/local/libexec/lf2crl
f:lf=/var/log/lpd-errs:

9.5.3.1. ¸¹wñt^NþeÄVÉôN

Typical FreeBSD text files contain only a single line feed character at the end of each line. These
lines will "stairstep" on a standard printer:

A printed file looks

Ê                   like the steps of a staircase
Ê                                                scattered by the wind

A filter can convert the newline characters into carriage returns and newlines. The carriage returns
make the printer return to the left after each line. Create /usr/local/libexec/lf2crlf  with these
contents:

#!/bin/sh

CR=$'\r'
/usr/bin/sed -e "s/$/${CR}/g"

Set the permissions and make it executable:

# chmod 555 /usr/local/libexec/lf2crlf

Modify /etc/printcap  to use the new filter:

:if=/usr/local/libexec/lf2crlf:\
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Test the filter by printing the same plain text file. The carriage returns will cause each line to start at
the left side of the page.

9.5.3.2. !" print/enscript  w PostScriptª NþeóHñt^àá

GNUEnscript converts plain text files into nicely-formatted PostScriptª for printing on PostScriptª
printers. It adds page numbers, wraps long lines, and provides numerous other features to make
printed text files easier to read. Depending on the local paper size, install either print/enscript-
letter  or print/enscript-a4  from the Ports Collection.

Create /usr/local/libexec/enscript  with these contents:

#!/bin/sh
/usr/local/bin/enscript -o -

Set the permissions and make it executable:

# chmod 555 /usr/local/libexec/enscript

Modify /etc/printcap  to use the new filter:

:if=/usr/local/libexec/enscript:\

Test the filter by printing a plain text file.

9.5.3.3. ôN PostScriptª | PCL Nþe

Many programs produce PostScriptª documents. However, inexpensive printers often only
understand plain text or PCL. This filter converts PostScriptª files to PCL before sending them to
the printer.

R Port ²oC45 Ghostscript PostScriptª îöîF print/ghostscript9-base <

Create /usr/local/libexec/ps2pcl  with these contents:

#!/bin/sh
/usr/local/bin/gs -dSAFER -dNOPAUSE -dBATCH -q -sDEVICE=ljet4 -sOutputFile=- -

Set the permissions and make it executable:

# chmod 555 /usr/local/libexec/ps2pcl

PostScriptª input sent to this script will be rendered and converted to PCL before being sent on to
the printer.

Modify /etc/printcap  to use this new input filter:

:if=/usr/local/libexec/ps2pcl:\

Test the filter by sending a small PostScriptª program to it:
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% printf  "%% \! PS \n  /Helvetica findfont 18 scalefont setfont \
72 432 moveto (PostScript printing successful.) show showpage \004"  | lpr

9.5.3.4. IJ´'î

A filter that detects the type of input and automatically converts it to the correct format for the
printer can be very convenient. The first two characters of a PostScriptª file are usually %! . A filter
can detect those two characters. PostScriptª files can be sent on to a PostScriptª printer
unchanged. Text files can be converted to PostScriptª with Enscript as shown earlier. Create
/usr/local/libexec/psif  with these contents:

#!/bin/sh

#

#  psif - Print PostScript or plain text on a PostScript printer

#

IFS="" read -r first_line

first_two_chars=`expr "$first_line" : '\(..\)'`

case "$first_two_chars" in

%!)

Ê   # %! : PostScript job, print it.

Ê   echo "$first_line" && cat && exit 0

Ê   exit 2

Ê   ;;

*)

Ê   # otherwise, format with enscript

Ê   ( echo "$first_line"; cat ) | /usr/local/bin/enscript -o - && exit 0

Ê   exit 2

Ê   ;;
esac

Set the permissions and make it executable:

# chmod 555 /usr/local/libexec/psif

Modify /etc/printcap  to use this new input filter:

:if=/usr/local/libexec/psif:\

Test the filter by printing PostScriptª and plain text files.

9.5.4. A£ô

The entries in /etc/printcap  are really definitions of queues . There can be more than one queue for a
single printer. When combined with filters, multiple queues provide users more control over how
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their jobs are printed.

As an example, consider a networked PostScriptª laser printer in an office. Most users want to print
plain text, but a few advanced users want to be able to print PostScriptª files directly. Two entries
can be created for the same printer in /etc/printcap :

textprinter:\

Ê   :lp=9100@officelaser:\

Ê   :sh:\

Ê   :mx#0:\

Ê   :sd=/var/spool/lpd/textprinter:\

Ê   :if=/usr/local/libexec/enscript:\

Ê   :lf=/var/log/lpd-errs:

psprinter:\

Ê   :lp=9100@officelaser:\

Ê   :sh:\

Ê   :mx#0:\

Ê   :sd=/var/spool/lpd/psprinter:\
Ê   :lf=/var/log/lpd-errs:

Documents sent to textprinter  will be formatted by the /usr/local/libexec/enscript  filter shown in an
earlier example. Advanced users can print PostScriptª files on psprinter , where no filtering is done.

This multiple queue technique can be used to provide direct access to all kinds of printer features. A
printer with a duplexer could use two queues, one for ordinary single-sided printing, and one with a
filter that sends the command sequence to enable double-sided printing and then sends the
incoming file.

9.5.5. )õ2_`ôN

Several utilities are available to monitor print jobs and check and control printer operation.

9.5.5.1. lpq(1)

lpq(1)  shows the status of a userÕs print jobs. Print jobs from other users are not shown.

Show the current userÕs pending jobs on a single printer:

% lpq -Plp

Rank   Owner      Job  Files                                 Total Size
1st    jsmith     0    (standard input )                      12792 bytes

Show the current userÕs pending jobs on all printers:

% lpq -a

lp:

Rank   Owner      Job  Files                                 Total Size

1st    jsmith     1    (standard input )                      27320 bytes
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laser:

Rank   Owner      Job  Files                                 Total Size
1st    jsmith     287  (standard input )                      22443 bytes

9.5.5.2. lprm(1)

lprm(1)  is used to remove print jobs. Normal users are only allowed to remove their own jobs. root
can remove any or all jobs.

Remove all pending jobs from a printer:

# lprm -Plp -

dfA002smithy dequeued

cfA002smithy dequeued

dfA003smithy dequeued

cfA003smithy dequeued

dfA004smithy dequeued
cfA004smithy dequeued

Remove a single job from a printer. lpq(1)  is used to find the job number.

% lpq

Rank   Owner      Job  Files                                 Total Size

1st    jsmith     5    (standard input )                      12188 bytes

% lprm -Plp  5

dfA005smithy dequeued
cfA005smithy dequeued

9.5.5.3. lpc(8)

lpc(8)  is used to check and modify printer status. lpc  is followed by a command and an optional
printer name. all  can be used instead of a specific printer name, and the command will be applied
to all printers. Normal users can view status with lpc(8) . Only root  can use commands which modify
printer status.

Show the status of all printers:

% lpc status all

lp:

Ê   queuing is enabled

Ê   printing is enabled

Ê   1 entry in spool area

Ê   printer idle

laser:

Ê   queuing is enabled
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Ê   printing is enabled

Ê   1 entry in spool area
Ê   waiting for laser to come up

Prevent a printer from accepting new jobs, then begin accepting new jobs again:

# lpc disable lp

lp:

Ê   queuing disabled

# lpc enable lp

lp:
Ê   queuing enabled

Stop printing, but continue to accept new jobs. Then begin printing again:

# lpc stop lp

lp:

Ê   printing disabled

# lpc start lp

lp:

Ê   printing enabled
Ê   daemon started

Restart a printer after some error condition:

# lpc restart lp

lp:

Ê   no daemon to abort

Ê   printing enabled
Ê   daemon restarted

Turn the print queue off and disable printing, with a message to explain the problem to users:

# lpc down lp Repair parts will arrive on Monday

lp:

Ê   printer and queuing disabled
Ê   status message is now: Repair parts will arrive on Monday

Re-enable a printer that is down:

# lpc up lp

lp:

Ê   printing enabled
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Ê   daemon started

See lpc(8)  for more commands and options.

9.5.6. ­ONþe

Printers are often shared by multiple users in businesses and schools. Additional features are
provided to make sharing printers more convenient.

9.5.6.1. ¹J

The printer name is set in the first line of the entry in /etc/printcap . Additional names, or aliases ,
can be added after that name. Aliases are separated from the name and each other by vertical bars:

lp|repairsprinter|salesprinter:\

Aliases can be used in place of the printer name. For example, users in the Sales department print
to their printer with

% lpr -Psalesprinter  sales-report.txt

Users in the Repairs department print to their  printer with

% lpr -Prepairsprinter  repairs-report.txt

All of the documents print on that single printer. When the Sales department grows enough to need
their own printer, the alias can be removed from the shared printer entry and used as the name of a
new printer. Users in both departments continue to use the same commands, but the Sales
documents are sent to the new printer.

9.5.6.2. û»

It can be difficult for users to locate their documents in the stack of pages produced by a busy
shared printer. Header pages  were created to solve this problem. A header page with the user name
and document name is printed before each print job. These pages are also sometimes called banner
or separator  pages.

Enabling header pages differs depending on whether the printer is connected directly to the
computer with a USB, parallel, or serial cable, or is connected remotely over a network.

Header pages on directly-connected printers are enabled by removing the :sh:\  (Suppress Header)
line from the entry in /etc/printcap . These header pages only use line feed characters for new lines.
Some printers will need the /usr/shared/examples/printing/hpif  filter to prevent stairstepped text.
The filter configures PCL printers to print both carriage returns and line feeds when a line feed is
received.

Header pages for network printers must be configured on the printer itself. Header page entries in
/etc/printcap  are ignored. Settings are usually available from the printer front panel or a
configuration web page accessible with a web browser.

9.5.7. ö÷t%

Example files: /usr/shared/examples/printing/ .

The 4.3BSD Line Printer Spooler Manual , /usr/shared/doc/smm/07.lpd/paper.ascii.gz .
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Manual pages: printcap(5) , lpd(8) , lpr(1) , lpc(8) , lprm(1) , lpq(1) .

9.6. ñ ôNÙÚ
Several other printing systems are available in addition to the built-in lpd(8) . These systems offer
support for other protocols or additional features.

9.6.1. CUPS (Common UNIXª Printing System)

CUPS is a popular printing system available on many operating systems. Using CUPS on FreeBSD is
documented in a separate article: CUPS

9.6.2. HPLIP

Hewlett Packard provides a printing system that supports many of their inkjet and laser printers.
The port is print/hplip . The main web page is at http://hplipopensource.com/ hplip-web/ index.html .
The port handles all the installation details on FreeBSD. Configuration information is shown at
http://hplipopensource.com/ hplip-web/ install/ manual/ hp_setup.html .

9.6.3. LPRng

LPRng was developed as an enhanced alternative to lpd(8) . The port is sysutils/LPRng . For details
and documentation, see https://lprng.sourceforge.net/ .
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Chapter 10. Linux¨ Binary Öá[
10.1. ·¤
FreeBSD ÖÜ Linuxª Binary 3Öá[F§Æ!"¦w FreeBSD
ÙÚ!NÄ&ú¡ßYz45É@RëV>3 Linuxª Binary< ­³babæíFwT¹tuêFLinuxª
Binary w FreeBSD 3þì¿w Linuxª Õ<

JGFV>rLw Linuxª 9ÓÙÚ!3DZw FreeBSD ÁqbÉÑ<í_F§ Linuxª Binary ´Å3!"
i386ª rL3ù}F_ïúFG 8086 èäF°ç=w FreeBSD @R<

! FreeBSD 10.3 ÌÉÑ 64 #G3 Linuxª Binary Öá[<

¥]=WFa§1y1

¥ _gw FreeBSD ÙÚï" Linuxª Binary Öáèä<

¥ _g45ñ 3 Linuxª ¼"®äÎ<

¥ _gw FreeBSD ÙÚ45 Linuxª ±"®ä<

¥ w FreeBSD S Linuxª Öá[3*9÷X<

w¸üÀ¥=WËïFaÄ&1

¥ åË_g45 ñ 3¨ùéID <

10.2. PL Linuxª Binary Öá[
Linuxª ®äÎñPÁN°45FHÁN°¸ï Linuxª Binary Öá[< Linuxª ®äÎYz#ú45ï?Å
FreeBSD Port ²oC45<

wA¡òö Port ïF&ë£ Linuxª X*è«F}Ýòö°òó1

# kldload linux

U 64-#G3Öá[1

# kldload linux64

&~è«Së£1

% kldstat

Ê     Id Refs Address    Size     Name

Ê     1    2 0xc0100000 16bdb8   kernel
Ê     7    1 0xc24db000 d000     linux.ko

w FreeBSD 45µ*3 Linuxª ®äÎÉ Binary }ÞÀ3éä?45 emulators/linux_base-c6  ²oï?
Port <&45 Port1

# pkg install emulators/linux_base-c6
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&w¸e¯¸ï Linuxª Öá[FYz3£=R| /etc/rc.conf 1

linux_enable="YES"

w 64-#G3eî!F /etc/rc.d/abi  °èúë£"?0 64-#GèG3è«<

Since the Linuxª binary compatibility layer has gained support for running both 32- and 64-bit
Linuxª binaries (on 64-bit x86 hosts), it is no longer possible to link the emulation functionality
statically into a custom kernel.

10.2.1. #ú45ñ ®äÎ

§b Linuxª ±"®äwPL Linuxª Binary Öá[Ìíìèô¼"®äÎ3tuF&~=ò Linuxª
Binary Ä&ùò¼"®äÎÁ#ú45<

w Linuxª ÙÚFY!" ldd  ?{í±"®äÄ&ùò¼"®äÎ< í_F(C linuxdoom
Ä&ùò¼"®äÎFwb45 Doom 3 Linuxª ÙÚ@R=òæç1

% ldd linuxdoom

libXt.so.3 (DLL Jump 3.1 ) => /usr/X11/lib/libXt.so.3.1.0

libX11.so.3 (DLL Jump 3.1 ) => /usr/X11/lib/libX11.so.3.1.0
libc.so.4 (DLL Jump 4.5pl26 ) => /lib/libc.so.4.6.29

JÌFQËâb Linuxª ÙÚ}íÜ`S}Ìóc3;v| FreeBSD ÙÚ3 /compat/linux <
QË]ÌF÷)ª°DÜ (Symbolic link) p}íÜ`¨óc3JK<z=òím°w FreeBSD
ÙÚ >zê;v1

/compat/linux/usr/X11/lib/libXt.so.3.1.0

/compat/linux/usr/X11/lib/libXt.so.3 -> libXt.so.3.1.0

/compat/linux/usr/X11/lib/libX11.so.3.1.0

/compat/linux/usr/X11/lib/libX11.so.3 -> libX11.so.3.1.0

/compat/linux/lib/libc.so.4.6.29
/compat/linux/lib/libc.so.4 -> libc.so.4.6.29

§ Linuxª ¼"®äÎS³^wFÁªl ldd
}íÜ`¨óc3Ô&úû�°FÝNÄ&QËêR}Ìóc3;vF!".b3®äÎ±Yh9<§bj
~3�*÷¤I&QË¼"®äÎFÃ&ª°DÜæß~�3®äÎFÄ�¥Y­|<

í_Fzê®äÎS^w FreeBSD ÙÚ1

/compat/linux/lib/libc.so.4.6.27
/compat/linux/lib/libc.so.4 -> libc.so.4.6.27

H ldd  Èï Binary Ä&!"j~3�*1

libc.so.4 (DLL Jump 4.5pl26 ) -> libc.so.4.6.29

¯J.b3®äÎÃbw}Ìóg´¯óï/ò�*F®ä±êIY!"úçÄ3�*@RF¯J_UF'
KmèÃo0.b3 libc.so  ,j~3�*1
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/compat/linux/lib/libc.so.4.6.29
/compat/linux/lib/libc.so.4 -> libc.so.4.6.29

óÒ?:FÃbw45 Linuxª ®ä| FreeBSD ]3ïô©°Ä&Cü Linuxª Binary
ÖÉ3¼"®äÎ<ËÌÙÚ¥b$ö3 Linuxª ¼"®äÎZö@R~453 Linuxª
BinaryF¥NoÄ&rõ3ú9<

10.2.2. 45 LinuxªELF Binary

ELF Binary b¯ÓÄ&rõ3²ú<×@Rç½á (Unbranded) 3 ELF BinaryF° >cd:e1

% ./my-linux-elf-binary

ELF binary type not known
Abort

&ef FreeBSD X*u¹? FreeBSD ELF Binary Ã? Linuxª BinaryFY!" brandelf(1) 1

% brandelf -t  Linux my-linux-elf-binary

RÇ GNU 89^°èúóå:×3½á¡:| ELF BinaryF½ºNÄ&=ò²ú<

10.2.3. 45z LinuxªRPM ,µ¶3±"®ä

&45 LinuxªRPM ,µ¶3±"®äFÄð45 archivers/rpm4  ²oï Port<45]^ËÌF root
Yz!"=òæç45 .rpm 1

# cd /compat/linux
# rpm2cpio < /path/to/linux.archive.rpm | cpio -id

_`Ä&F brandelf  S453 ELF Binary<ÞßF=§°ç=·¸%y|45<

10.2.4. PLÔeJKy7î

_` DNS ç=h9ïíì=òcd1

resolv+: "bind"  is an invalid keyword resolv+:
"hosts"  is an invalid keyword

§ /compat/linux/etc/host.conf  PL_ê1

order hosts, bind
multi on

=æLðúù /etc/hosts Fñ©, DNS< × /compat/linux/etc/host.conf  N^wF Linuxª
±"®ä°!" /etc/host.conf  Á°8bNÖá3 FreeBSD ï=<_`JKíìî\PL!"
/etc/resolv.conf  3iFÝY­| bind <
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10.3. QÄÔÕ
This section describes how Linuxª binary compatibility works and is based on an email written to
FreeBSD chat mailing list  by Terry Lambert tlambert@primenet.com  (Message ID:
<199906020108.SAA07001@usr09.primenet.com >).

FreeBSD has an abstraction called an "execution class loader". This is a wedge into the execve(2)
system call.

Historically, the UNIXª loader examined the magic number (generally the first 4 or 8 bytes of the
file) to see if it was a binary known to the system, and if so, invoked the binary loader.

If it was not the binary type for the system, the execve(2)  call returned a failure, and the shell
attempted to start executing it as shell commands. The assumption was a default of "whatever the
current shell is".

Later, a hack was made for sh(1)  to examine the first two characters, and if they were :\n , it invoked
the csh(1)  shell instead.

FreeBSD has a list of loaders, instead of a single loader, with a fallback to the #! loader for running
shell interpreters or shell scripts.

For the LinuxªABI support, FreeBSD sees the magic number as an ELF binary. The ELF loader looks
for a specialized brand , which is a comment section in the ELF image, and which is not present on
SVR4/Solarisª ELF binaries.

For Linuxª binaries to function, they must be branded  as type Linux  using brandelf(1) :

# brandelf -t Linux file

When the ELF loader sees the Linux  brand, the loader replaces a pointer in the proc  structure. All
system calls are indexed through this pointer. In addition, the process is flagged for special
handling of the trap vector for the signal trampoline code, and several other (minor) fix-ups that are
handled by the Linuxª kernel module.

The Linuxª system call vector contains, among other things, a list of sysent[]  entries whose
addresses reside in the kernel module.

When a system call is called by the Linuxª binary, the trap code dereferences the system call
function pointer off the proc  structure, and gets the Linuxª, not the FreeBSD, system call entry
points.

Linuxª mode dynamically reroots  lookups. This is, in effect, equivalent to union  to file system
mounts. First, an attempt is made to lookup the file in /compat/linux/original-path . If that fails, the
lookup is done in /original-path . This makes sure that binaries that require other binaries can run.
For example, the Linuxª toolchain can all run under LinuxªABI support. It also means that the
Linuxª binaries can load and execute FreeBSD binaries, if there are no corresponding Linuxª
binaries present, and that a uname(1)  command can be placed in the /compat/linux  directory tree
to ensure that the Linuxª binaries cannot tell they are not running on Linuxª.

In effect, there is a Linuxª kernel in the FreeBSD kernel. The various underlying functions that
implement all of the services provided by the kernel are identical to both the FreeBSD system call
table entries, and the Linuxª system call table entries: file system operations, virtual memory
operations, signal delivery, and System V IPC. The only difference is that FreeBSD binaries get the
FreeBSD glue  functions, and Linuxª binaries get the Linuxª glue  functions. The FreeBSD glue
functions are statically linked into the kernel, and the Linuxª glue  functions can be statically linked,
or they can be accessed via a kernel module.

Technically, this is not really emulation, it is an ABI implementation. It is sometimes called "Linuxª
emulation" because the implementation was done at a time when there was no other word to
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describe what was going on. Saying that FreeBSD ran Linuxª binaries was not true, since the code
was not compiled in.
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Part III: ÙÚÛÜ
FreeBSD !"#$çê3=¹WX+,1@é#3 FreeBSD ÙÚÛÜ<
¢òWX3¸p°ðÖ¤wêa¥]êWXÌa°Ó|cdFÑ°x¤wawü=¹¡¢¯±ê&b3ó¹
ãäåæ<

=¹WX?×awÄ&C¡¢3¯Ó¦À"3<
aNÄ&ÉprL3Õ£?¥FÑNÄ&§=¹WX@V´¥ËÌr¸ü" FreeBSD<
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Chapter 11. PL2QR
11.1. ·¤
w FreeBSD !"´®SFÖ×ñ&3ëXËóß?_gà&PLÙÚ< *WÿñÇ³´ FreeBSD
3PLå®F/0ó¹YzQù FreeBSD 6Z3öþPL<

¥]=WFa§1y1

¥ rc.conf  PL3µ¶·¸E /usr/local/etc/rc.d  ïú Script<

¥ _gPLÁ7¡x]í<

¥ _gwx]5å!PLFGÔe<

¥ _g!"w /etc  S3áàPL;<

¥ _g!" sysctl(8)  õþQR FreeBSD<

¥ _gQRºn6ZEú¡X*y`<

w¸üÀ¥=WËïFaÄ&1

¥ 1y UNIXª E FreeBSD µ¶ ( FreeBSD µ¶ )<

¥ îÐX*PL2òö3µ¶ ( PL FreeBSD X* )<

11.2. ïúìú
ÆA!"¦°!" Port ²oC45¨ùéID| FreeBSD
HÄ&45ìúwÙÚûüH¯YïúêID<ìúFí_ mail/postfix  ï www/apache22
ÌÃ?w:AÄ&wÙÚûüH¯ïú3IDËS3/ò<*WX§:;Y"?ïú¨ùéID3®£<

w FreeBSD ëAþà÷3ìúFí_ cron(8)  Ñ??´ÙÚïú Script ?@R<

11.2.1. ôõ±"®äPL

ìw FreeBSD °ü" rc.d FPL±"®äïúõ3VÞÀHÖÜVA3DZ<!"Ç ÛÜ FreeBSD
S3ìú  âÖ|34i^FYzPL±"®äwñ rLìúËÌïúHYz?´ /etc/rc.conf
?|qrõ3öá?ÇýµÖwïú Script S3öá<óòµ*3 Script YZ°_êíâï1

#!/bin/sh

#

# PROVIDE: utility

# REQUIRE: DAEMON

# KEYWORD: shutdown

. /etc/rc.subr

name=utility

rcvar=utility_enable

command="/usr/local/sbin/utility"

load_rc_config $name
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#

# DO NOT CHANGE THESE DEFAULT VALUES HERE

# SET THEM IN THE /etc/rc.conf FILE

#

utility_enable=${utility_enable-"NO"}

pidfile=${utility_pidfile-"/var/run/utility.pid"}

run_rc_command "$1"

=ò Script °&'&@R3 utility  °wFª3ìú DAEMON ËÌïúFÑã¯ÖÜPL2;<®£ ID
(Process ID, PID) 3é=<

ªÿU±"®ä¥Y§êRó| /etc/rc.conf  S1

utility_enable="YES"

!"=àéäYzÞÀ3"Üæçôöþ»ü" /etc/rc.subr  âÖÜ3ñPàþ»2 rcorder(8)  ÖáÁYw
rc.conf  ÞÀ3PL<

11.2.2. !"ìú?ïúñ ìú

ñ 3ìúYz!" inetd(8)  ?ïúFw inetd w6íìî  b_g!" inetd(8)  zEñPL3H£:;<

wT¹tuV:l!" cron(8)  ?ïúÙÚìúFRÇ cron(8)  °!" crontab(5)
3;b¦?@R=¹®£Fâz=òé=bNôTäF=×óÒ3!"¦ÑYzïú2U¬èÍ3±"®ä
<

cron(8)  3 @reboot  DZFY"?oýæLx÷3¯7FGê89°wÙÚûüH¯@R cron(8)  Ì@R<

11.3. PL cron(8)
w FreeBSD ñS}b"3ñSóZ89¥? cronF=ò89°wãä@RÁHL9(C /etc/crontab
?}b&@R389JÌúù /var/cron/tabs  ?}bèû3 crontab ;vF=¹;v"?4{&× cron
wæL3¯7@R389Fcrontab S3¢óòZøL´1óò&@R389FòK9 cron job <

=í!"1/àè·3PL;1ñó?ÙÚ crontabFÙÚ crontab N±êõú¡FñÍ,!"¦
crontabF!"¦ crontab YzÉÄ&÷)2òä<=/à;v3âäw crontab(5)  b:;<ÙÚ crontab
/etc/crontab  3âäÄbw!"¦ crontab âqb3 who  c#FwÙÚ crontabFcron
°ÉÌêc#âæL3!"¦?@RæçFGw!"¦ crontabF°z÷) crontab 3!"¦?@Ræç<

!"¦ crontab ×ò¹!"¦Yz4{èÍ389F root  !"¦ÑYbèÍ3!"¦ crontab
?4{NwÙÚ crontab  S389<

zê,ÙÚ crontab /etc/crontab  3-íZø1

# /etc/crontab - root's crontab for FreeBSD

#
# $FreeBSD: head/zh_TW.UTF-8/books/handbook/book.xml 53653 2019-12-03 17:05:41Z

rcyu $

#!
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SHELL=/bin/sh

PATH=/etc:/bin:/sbin:/usr/bin:/usr/sbin "

#

#minute hour    mday    month   wday    who command #

#
*/5 *   *   *   *   root    /usr/libexec/atrun $

! z #
^G,»3Rýþèy<Yw;vSóåèyÖÞ&@Rcdú9E,g&@R<èyNY2æçãRF
}Ý°õ×0æç3óV>Fèy"îw~3óRF>GRÝ°õÄ[l<

" w° ( =) ^G"?L´ögëìPL<w=òím×SF!"1w°?L´ SHELL E PATH<§ SHELL
õß[Fcron Ý°!"ñP3 Bourne shell<§ PATH õß[FÝ"îæLæçï Script
3]ù]ärZ@R<

# URL´1wÙÚ crontab °!"|3_òc#1 minute , hour , mday , month , wday , who  zE
command < minute  c#?æLæç&@R3¯7S3­F hour  æLæç&@R3¯F mday
?ïíü37F month  ?ïFzE wday  ?8íü37<=¹c#"îþØýþ 24 M¯`3¯7ï \*
?ýþâbYZ3Ø< who  =òc#ÃbÙÚ crontab
rbF"?æL&"#óò!"¦?@Ræç<}Ìóòc#Ý?&@R3æç<

$ =òZøL´1ê89â!"3þØF */5  Ìªÿþò *
^Gæ3?¢òï3¢ó83¢ó73¢òM¯3¢ 5 ­<°!" root  @R
/usr/libexec/atrun <æçYÄögþÇ3öþF³§æç&!"ARÝÄz@_é "\" Dé^G0R<

11.3.1. ÷)!"¦3 Crontab

&÷)óò!"¦ crontab Y!"òäèä@R crontab 1

% crontab -e

=¾°!"ñP3t^òäî?¸ï!"¦3
crontabF!"¦¨ó©@R=òæç°¸ïóò>3;vF!"¦÷) crontab
ËÌ=òæçÝ°¸ïS÷)3 crontab Üòä<

3£=¹R| crontab ;3}!é?PLëìõþzEk{w crontab Sc#3ß~<ºb"1

SHELL=/bin/sh

PATH=/etc:/bin:/sbin:/usr/bin:/usr/sbin

# Order of crontab fields
# minute    hour    mday    month   wday    command

JÌ¢óò&@R3æçï Script 3£óRFæL&@Ræç3¯7<=òím°¢ïwê` 2
ä@RæL3èû Bourne shell scriptFRÇqbw PATH æL Script 3]äFâz"î¤¯]ù3
Script ]ä1

0   14  *   *   *   /usr/home/dru/bin/mycustomscript.sh

!
w!"èû3 Script ËïFjð&Lê Script Yz@RÁH!" cron
wby3ëìõþê7¡<&QËóò"?@R!¤ cron Zø3ëìYz!"1

env -i SHELL=/bin/sh PATH=/etc:/bin:/sbin:/usr/bin:/usr/sbin
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HOME=/home/dru LOGNAME=dru /usr/home/dru/bin/mycustomscript.sh

w crontab(5)  bër cron !"3ëìõþF§ Script
SÄbög°!"È"^G«|;v3æçF#d(C Script Yàºw cron
3ëìh9<ºñ&<

òä]^ crontab ËÌj^;vFòä]3 crontab °õèú45H cron °¥Çê crontab
ÁwñæL3¯æ@Rñ cron job<&ôí crontab Sb#ó¹ cron job Yz!"Uæç1

% crontab -l
0   14  *   *    *    /usr/home/dru/bin/mycustomscript.sh

&­|!"w!"¦ crontab S3 cron job Y1

% crontab -r
remove crontab for dru? y

11.4. ÛÜ FreeBSD S3ìú
FreeBSD wÙÚûüH¯!" rc(8)  ÙÚ3ïú Script<ôÇ /etc/rc.d  3 Script ÖÜ1µ*3ìúY!"
service(8)  3! start , stop  zE restart  YZ?_`<í_F!"zêæçYzñ~ïú sshd(8) 1

# service sshd restart

=ò®£Yz"?w@RS3ÙÚ!ïúìúFGw rc.conf(5)
SbæL3ìúÝ°w¸e¯èúïú<í_F&wÙÚïú¯¸ï natd(8) FY£êR| /etc/rc.conf 1

natd_enable="YES"

§ natd_enable="NO"  RS^wFÝ§ NO V¡, YESFwê©¸e¯ rc(8)  script
¥°èúë£ögÖÉ3ìúFx÷_êâ¤<

RÇ rc(8)  ÙÚÔ&"ÇwÙÚ¸e24e¯ïú2¦àìúFÃb×bìú3õþPLw /etc/rc.conf  ¯
start , stop  zE restart  r°b9"<í_ sshd restart  Ã°w /etc/rc.conf  S3 sshd_enable  P, YES
¯r°h9F§&N?´ /etc/rc.conf  3PL? start , stop  ï restart  óòìúÝÄ&wæçï3!
"one"Fí_&N?´øïw /etc/rc.conf  3PLñ~ïú sshd(8)  Y@Rzêæç1

# service sshd onerestart

&(Cóòìú?}bw /etc/rc.conf  ¸ïFY@Rìú3 rc(8)  Script 3! rcvar <=òím°(C
sshd(8)  ?}w /etc/rc.conf  S³¸ï1

# service sshd rcvar

# sshd

#

sshd_enable ="YES"
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#   (default: "")

! R # sshd 3}í?è!¤æçFG< root  console<

&tO?óòìú?}àw@RFY!" status Fí_&&~ sshd(8)  ?}àºw@R1

# service sshd status
sshd is running as pid 433.

wT¹tuFÑYz reload
óòìú<=òú9°A¡-Tóò¯°¤æL3ìúF5`ìúñ~ë£ñPL;FwëAþ3tuêF
-T¤ìú3¯°? SIGHUP<ÁN?¢òìúçbÉÑUDZ<

rc(8)  ÙÚ°"wx]ìúEÑ±"wëAþ3ÙÚûH <í_@R /etc/rc.d/bgfsck  Script
°ôNízê:e1

Starting background file system checks in 60 seconds.

=ò Script "?wãä0;vÙÚ(CFÃbwÙÚûüH¯&@R<

ÆAÙÚìú°ÖÉñ ìú?h9Fí_ yp(8)  Eñ z RPC ,µ¶3ìúw rpcbind(8)
ìúïúïYZ°ïúòó<&y.=àBÕFß"îwïú Script !é3èyS3£ÖÉEñ  meta-
data<wÙÚûüH¯°" rcorder(8)  ®ä­7=¹èy?.L&zcdÕ£?@RÙÚìúz^$ÖÉ<

T rc.subr(8)  3Ä&Fzê34i^"î3£|âb3ïú Script éY "enable" ïú Script1

¥ PROVIDE: PLU;vâÖÜ3ìú<

zê4i^YZ°w¢òïú Script 3!éü"F¯J<"&F³?UÇ rcorder(8)  ?<ºb"3Öï1

¥ REQUIRE: ôíUìúÄ&ü"3ìú<b!"U4i^3 Script °wæLìúïú ËÌ  r@R<

¥ BEFORE: ôíÖÉUìú3ìú<b!"U4i^3 Script °wæL3ìúïú Ëï  @R<

?´=÷3PL¢òïú Script 3=¹4i^FÛÜ¦¥YU Script
3ïúÕ£QRçQFGNÄ!"|ñ  UNIXª 9ÓÙÚâ!"3 "runlevels"<

rõ3¡:Yw rc(8)  zE rc.subr(8)  S{|<jö÷ UtW  ?ÇÉ_g÷)èû rc(8)  Script
389:;<

11.4.1. ÛÜÙÚrL3PL

ÙÚPL¡:3Ô&#Ç
/etc/rc.conf F=ò;v3PL¡:-.<ºÒH°wÙÚïú¯¥Ç?PLÙÚFiÑÖÜPL¡:¤ rc*
;v!"<

w /etc/rc.conf  S3PLZø°3,w /etc/defaults/rc.conf
3ñPPLFN±îªòäê;vS3ñPPLFâbÙÚrL3PL±| /etc/rc.conf  âú¡<

waC±"¯&§ÙÚrL3PL2áyrL3PL­¸F¨UNôÛÜ^*bÕôàé=F÷¤3é=?
§ÙÚrL3PLóåw /etc/rc.conf.local Fí_zê§&²"|âbÙÚ3PLZøów /etc/rc.conf 1

sshd_enable="YES"

keyrate="fast"
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defaultrouter="10.1.1.254"

GÃ²"|UÙÚ3PLów /etc/rc.conf.local 1

hostname="node1.example.org"
ifconfig_fxp0="inet 10.1.1.1/8"

!"±"®ä_ rsync ï puppet § /etc/rc.conf  ÅÄ|¢òÙÚFGwáÙÚ'âèÍ3
/etc/rc.conf.local <

56ÙÚÁN°3µ /etc/rc.conf FâzÙÚPL¡:N°TUÅò<

!
/etc/rc.conf  zE /etc/rc.conf.local  /ò;vç°!" sh(1)
y7F=×ÙÚ89¦Zö÷)jQR3PLév<jö÷ rc.conf(5)
?ÇÉVAb4UÔÕ3¡:<

11.5. PLx]³üí
U FreeBSD ÛÜ¦?:3£2PLx]³üí (Network Interface Card, NIC) °?óoºè389<

11.5.1. {|à&3Íú®ä

»ðF&ð&L NIC 3·°Eñ!"3ö÷<FreeBSD ÉÑáà NICFY(Cê FreeBSD
-.�*3sDÖá[yÀ?Cü?}bÉÑê NIC<

§bÉÑê NICFªÿ&&Lê NIC â&Ä&3 FreeBSD Íú®äJK<jö÷
/usr/src/sys/conf/NOTES  E /usr/src/sys/arch/conf/NOTES  ?ÇÉ NIC
Íú®äyÀEñÉÑ3ö÷«Ö4¡:<×bzB?FjÀ¥êÍú®ä389#$F°bÖÜVAb4
ÉÑsDEêÍú®äSåBÕ3¡:<

GENERIC X*SbàÄºè NIC 3Íú®ä Fß~?w¸e¯±ê°õ7| NIC<Yz}£ more
/var/run/dmesg.boot  ?(õÙÚ3¸e:eÁ!">GiHút^<wUíSF/òm¥x] NIC
!"ÙÚSb3 dc(4)  Íú®ä1

dc0: <82c169 PNIC 10/100BaseTX> port 0xa000-0xa0ff mem 0xd3800000-0xd38

000ff irq 15 at device 11.0 on pci0

miibus0: <MII bus> on dc0

bmtphy0: <BCM5201 10/100baseTX PHY> PHY 1 on miibus0

bmtphy0:  10baseT, 10baseT-FDX, 100baseTX, 100baseTX-FDX, auto

dc0: Ethernet address: 00:a0:cc:da:da:da

dc0: [ITHREAD]

dc1: <82c169 PNIC 10/100BaseTX> port 0x9800-0x98ff mem 0xd3000000-0xd30

000ff irq 11 at device 12.0 on pci0

miibus1: <MII bus> on dc1

bmtphy1: <BCM5201 10/100baseTX PHY> PHY 1 on miibus1

bmtphy1:  10baseT, 10baseT-FDX, 100baseTX, 100baseTX-FDX, auto

dc1: Ethernet address: 00:a0:cc:da:da:db
dc1: [ITHREAD]
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§w GENERIC Sqbê NIC 3Íú®äF³bY"3Íú®äF#dwPLE!" NIC
ï&ðë£êÍú®äFb/àéäYz]^=oA1

¥ }ÞÀ3éä?!" kldload(8)  ë£ NIC
&!"3X*è«<&w¸e¯èúë£FY3£:×3PL| /boot/loader.conf <N?âb NIC
Íú®äGY×0è«!"<

¥ ï¦Fp>òöU NIC 3ÉÑ|èûX*Fjö÷ /usr/src/sys/conf/NOTES ,
/usr/src/sys/arch/conf/NOTES
EÍú®ä389#$?1y&wèûX*PL;S&3£#¹PL<&ÇÉVAb4ñ~òöX*3
¡:Yö÷ PL FreeBSD X* <§w¸e¯bõ7| NICFßNÄ&oñ~òöX*<

11.5.1.1. !" WindowsªNDIS Íú®ä

@N�3FIb@AÜ±½ÁqbÖÜi½Íú®ä3·îto¤¸WNfFT,=¹tobÕE½Óev
<TUFFreeBSD
Eñ 9ÓÙÚ3¸-BKÃçê/àévYzY/1?´Ï92ªb3´®0cß8®?¸-Íú®äï
?!"ìbÜ Microsoftª Windowsª 6ù"3Íú®ä Binary<

FreeBSD U Network Driver Interface Specification (NDIS) bÖÜ "=>" 3ÉÑF=/Ä1 ndisgen(8)
Y"?/0 Windowsª XP Íú®ä^Yw FreeBSD !!"3âä<RÇ ndis(4)  Íú®ä!"3?
Windowsª XP binaryFâzÃZw i386ª E amd64 ÙÚ!@R<PCI, CardBus, PCMCIA zE USB
5åÑçbÉÑ<

&!" ndisgen(8)  Ä&ù¾¾¿1

1. FreeBSD X*=üg<

2. óò .SYS ®;J3 Windowsª XP Íú®ä Binary<

3. óò .INF ®;J3 Windowsª XP Íú®äPL;<

êëÜæL NIC !"3 .SYS E .INF ;<½º=¹;vYzwÍú®ä CD
ï¦Ü±½3xy!{|<zê-í°!" W32DRIVER.SYS E W32DRIVER.INF<

Íú®ä3#GbÅ"î2 FreeBSD 3�*Öª<í_ FreeBSD/i386 Ä&!" Windowsª 32-bit
Íú®äFG FreeBSD/amd64 ÝÄ&!" Windowsª 64-bit Íú®ä<

êò²ú?òöÍú®ä Binary ^Yë£3X*è«<z root  m>!" ndisgen(8) 1

# ndisgen /path/to/W32DRIVER.INF /path/to/W32DRIVER.SYS

=òæç?Üúä3F°Öï}£ögâÄ3rõ¡:F~3X*è«°õ >wøï3øûF!"
kldload(8)  ?ë£~3è«1

# kldload ./W32DRIVER_SYS.ko

|1 >3X*è«ËõF ndis.ko  zE if_ndis.ko  Ñ"îë£F°wögbÖÉ ndis(4)
3è«õë£¯óëèúë£<§qbèúë£FÝÄ!"zêæç#úë£1

# kldload ndis
# kldload if_ndis

¨óòæç°ë£ ndis(4)  miniport Íú®ä/5®äFG¨Íòæç°ë£ >3 NIC Íú®ä<

(C dmesg(8)  Cü?}bögë£cdF§óæàºF}íÜ`±°_êâï1
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ndis0: <Wireless-G PCI Adapter> mem 0xf4100000-0xf4101fff irq 3 at device 8.0 on pci1

ndis0: NDIS API version: 5.0

ndis0: Ethernet address: 0a:b1:2c:d3:4e:f5

ndis0: 11b rates: 1Mbps 2Mbps 5.5Mbps 11Mbps
ndis0: 11g rates: 6Mbps 9Mbps 12Mbps 18Mbps 36Mbps 48Mbps 54Mbps

|UËÌ ndis0  Yzöögñ  NIC PL!"<

&PLÙÚÇ¸e¯ë£ ndis(4)  è«FYQË >3è« W32DRIVER_SYS.ko |
/boot/modules <JÌ3£êR| /boot/loader.conf 1

W32DRIVER_SYS_load="YES"

11.5.2. PLx]í

ë£à&3 NIC Íú®äËÌFªÿÄ&PL³üíF=òú9YZw45¯S³!" bsdinstall(8)
PL´1<

&Cü NIC PLY}£zêæç1

% ifconfig

dc0: flags =8843<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST> metric 0 mtu 1500

Ê       options =80008<VLAN_MTU,LINKSTATE>

Ê       ether 00:a0:cc:da:da:da

Ê       inet 192.168.1.3 netmask 0xffffff00 broadcast 192.168.1.255

Ê       media: Ethernet autoselect (100baseTX <full-duplex> )

Ê       status: active

dc1: flags =8802<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST> metric 0 mtu 1500

Ê       options =80008<VLAN_MTU,LINKSTATE>

Ê       ether 00:a0:cc:da:da:db

Ê       inet 10.0.0.1 netmask 0xffffff00 broadcast 10.0.0.255

Ê       media: Ethernet 10baseT/UTP

Ê       status: no carrier

lo0: flags =8049<UP,LOOPBACK,RUNNING,MULTICAST> metric 0 mtu 16384

Ê       options =3<RXCSUM,TXCSUM>

Ê       inet6 fe80::1%lo0 prefixlen 64 scopeid 0x4

Ê       inet6 ::1 prefixlen 128

Ê       inet 127.0.0.1 netmask 0xff000000
Ê       nd6 options =3<PERFORMNUD,ACCEPT_RTADV>

w=òímSôí1zê5å1

¥ dc0: ¨óòm¥x]³ü<

¥ dc1: ¨Íòm¥x]³ü<

¥ lo0 : Loopback 5å<
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FreeBSD °!"Íú®äJKªÿ¸e¯âõ7|3³üíÕ£?¼J NIC<í_ sis2 ?æwÙÚ!!"
sis(4) Íú®ä3¨ùò NIC<

wUíSF dc0 S³!éÁH@RS<Ô&3ÉÌb1

1. UP ýþ³üíSPLÕÁHêkßd<

2. ³üíbxPx] ( inet ) #`F 192.168.1.3 <

3. ³üíbóòb63mx]!" ( netmask )FñS 0xffffff00  wãÇ 255.255.255.0 <

4. ³üíbóòb63Òò#`F 192.168.1.255 <

5. ³üí ( ether ) 3 MAC #`? 00:a0:cc:da:da:da <

6. *DÉ³Y/,èúY/èä ( media: Ethernet autoselect (100baseTX <full-duplex>) )<w*íS
dc1 õPL!" 10baseT/UTP  É³<&ÇÉVAb4Y"3Íú®äÉ³è·jö÷89#$<

7. DÜ3É> ( status ) ,!"S ( active )Fýþbõ7|ëe¯° (Carrier Signal)<§ dc1
âýþ3³üí\(£m¥x]éÝÉ>, status: no carrier  ?àº3<

§ ifconfig(8)  3}íÜ`_ê1

dc0: flags =8843<BROADCAST,SIMPLEX,MULTICAST> metric 0 mtu 1500

Ê   options =80008<VLAN_MTU,LINKSTATE>

Ê   ether 00:a0:cc:da:da:da

Ê   media: Ethernet autoselect (100baseTX <full-duplex> )
Ê   status: active

Ýýþ[\PL³üí<

³üí"îz root  ?PL<NIC 3PLYwæçô@R ifconfig(8)
?]^F³ñ~¸eËÌõ°ÜòF|<§PLÑ3| /etc/rc.conf <§w LAN Sb DHCP
íìîFÝÃÄ3£UR1

ifconfig_dc0="DHCP"

o0 dc0 ,êÙÚ3à&Ø<

3£=RËÌFªÿÉÌ 7¡2zÂ{y  æï89<

! §x]w45¯SPLFYZ°S³b NIC 3PLZø<w3£ögPLïjo©(C
/etc/rc.conf <

w=òíSFqb DHCP íìîF"î#úPL NIC<Ö¢óòwÙÚ!3 NIC 3£óRPLF_Uí1

ifconfig_dc0="inet 192.168.1.3 netmask 255.255.255.0"
ifconfig_dc1="inet 10.0.0.1 netmask 255.255.255.0 media 10baseT/UTP"

o0 dc0 E dc1 zE IP #`¡:,ÙÚ3à&Ø<jö÷Íú®ä389#$» ifconfig(8)  zE
rc.conf(5)  ÇÉVAb4Y"3YZE /etc/rc.conf  3ï=<

§x]qb!" DNSFÝòä /etc/hosts  3£ LAN !Ôe3JK2 IP #`<&ÇÉVA¡:jö÷
hosts(5)  E /usr/shared/examples/etc/hosts <

! §qb DHCP íìîHÄ&^ÇxPx]F#dÄ&#úPLñPûËEJKíìî1
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# echo 'defaultrouter="your_default_router"' >> /etc/rc.conf
# echo 'nameserver your_DNS_server' >> /etc/resolv.conf

11.5.3. 7¡2zÂ{y

"&3õVj^| /etc/rc.conf
ËÌFÄ&ñ~ïúÙÚ?7¡x]PLÁ(CÙÚñ~ïú?}qbögPLcd<ï¦!"=òæç§
PL²"|x]ÙÚ1

# service netif restart

!
§ñP3½:ûSPLÇ /etc/rc.conf  Ñã¾&ê=òæç1

# service routing restart

x]ÙÚñ~ïúÌF¥Yªÿ7¡ NIC<

11.5.3.1. 7¡m¥x]í

&(Cm¥x]í?}Sà&PLY ping(8)  ³üíèÍFJÌ ping(8)  ñ Ç LAN !3Ôe1

% ping -c5 192.168.1.3

PING 192.168.1.3 (192.168.1.3 ): 56 data bytes

64 bytes from 192.168.1.3: icmp_seq =0 ttl =64 time =0.082 ms

64 bytes from 192.168.1.3: icmp_seq =1 ttl =64 time =0.074 ms

64 bytes from 192.168.1.3: icmp_seq =2 ttl =64 time =0.076 ms

64 bytes from 192.168.1.3: icmp_seq =3 ttl =64 time =0.108 ms

64 bytes from 192.168.1.3: icmp_seq =4 ttl =64 time =0.076 ms

--- 192.168.1.3 ping statistics ---

5 packets transmitted, 5 packets received, 0% packet loss
round-trip min/avg/max/stddev = 0.074/0.083/0.108/0.013 ms

% ping -c5 192.168.1.2

PING 192.168.1.2 (192.168.1.2 ): 56 data bytes

64 bytes from 192.168.1.2: icmp_seq =0 ttl =64 time =0.726 ms

64 bytes from 192.168.1.2: icmp_seq =1 ttl =64 time =0.766 ms

64 bytes from 192.168.1.2: icmp_seq =2 ttl =64 time =0.700 ms

64 bytes from 192.168.1.2: icmp_seq =3 ttl =64 time =0.747 ms

64 bytes from 192.168.1.2: icmp_seq =4 ttl =64 time =0.704 ms

--- 192.168.1.2 ping statistics ---

5 packets transmitted, 5 packets received, 0% packet loss
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round-trip min/avg/max/stddev = 0.700/0.729/0.766/0.025 ms

&7¡x]y7FY!"ÔeJK?oý IP #`<§wx]!qb DNS íìîÝ"îðPL
/etc/hosts F§Ôe[\PL| /etc/hosts  SFÝÄòä /etc/hosts  3£ LAN !Ôe3JKE IP
#`F&ÇÉVA¡:jö÷ hosts(5)  E /usr/shared/examples/etc/hosts <

11.5.3.2. zÂ{y

w{|sDEIDPLBÕ¯F&ð(CôoÞÀ3A<x]é(!1qfx]3ìúçà&PL1þfL
MNPL?}à&fFreeBSD ?}ÉÑê NICfw4aBÕËïFéF&ð(C Hardware Notes»V~
FreeBSD |}~3 STABLE �*»(Cnqrs²^-ûzE!xCé<

§³üíYzh9F³?6Z@8FjÀ¥
tuning(7) Fã¯Ñ&(Cx]PLFT,Nà&3x]PL°M^Dé¦Ås~<

V>!"¦°õ|ó©ï/© device timeout
3:eFwUT¹³üí?àº3<§:eLM->ï@V3Fj&~?}b2ñ 35åQáFo©(C
x]éFï÷Þ!"ñ ³üí<

&y. watchdog timeout  cdFð(Cx]é<ÆA³üíÄ&!"ÉÑ Bus Mastering 3 PCI
(fFwó¹Ä·3ÔeçFÃ°bóò PCI (fÉÑF½º?(f 0<(C NIC
zEÔeç:;to?&L?},UBÕ<

§ÙÚç=]R|T²/|øáÔeÝ°íì No route to host
:eF=YZ?T,qbæLñP3]Rï\(!x]é<j(C netstat -rn
3}íÁ&~bóòb63]RYDépÔeF§qbFjÀ¥ ½:û2]R <

M^ ping: sendto: Permission denied  cd:e3=T½º?LMNPLcd<§w FreeBSD
!b¸ïLMNF³ò\L´ög3mÝFñP3=Ý?g%âb|}F×!?" ping(8) <jö÷ LMN
ÇÉVA¡:<

b¯³üí36Z@8ï¤Ç6 ØFw=àtuYA¡PLÉ³Y/èäR autoselect
V¡,à&3É³YZF¯J=wëV>sDYh9F³YZç=y.BÕFã¾3F(Câbx]PLÁ
ö÷ tuning(7) <

11.6. FGÔe
FreeBSD
}ºè3"µËóß?FGxyýÛF×zóùíìîwx]!hiAùíìîF=Yz?´æLAòx]
#å|óòx]³ü?0|<

óòx]³ü°bóò "A* (Real)" #`HYzbÆAò "¹J (Alias)" #`<óÒ°w /etc/rc.conf
Sóå¹JZø?23¹JF_êí1

ifconfig_fxp0_alias0="inet xxx.xxx.xxx.xxx netmask xxx.xxx.xxx.xxx"

¹JZø"îz alias 0 ¸pF!"DMþ^í_ alias0 , alias1
zUèwFPL®£°w¨óòõ|è°3%éSà<

&Þß¹Jx]!" (Netmask)
3gÿF!"3³ü"îpôbóòà&3]µx]!"3#`FGñ âbwUx]S3#`Ý"î!"
@V 1 3x]!"FY" 255.255.255.255  ï 0xffffffff  ?þï<

Ôí?:Fbóò fxp0  ³üDÜ|/òx]1 10.1.1.0  !"x]!" 255.255.255.0  zE 202.0.75.16
!"x]!" 255.255.255.240 <GÙÚ§&PL!"-. 10.1.1.1  | 10.1.1.5  zE 202.0.75.17  |
202.0.75.20 <wæL3x]-.SÃb¨óò#`±!"A*3x]!"Fñ\ ( 10.1.1.2  | 10.1.1.5  E
202.0.75.18  | 202.0.75.20 ) Ý"îPL!" 255.255.255.255  3!"<

wUtìêà&PLx]³ü3éä_ê /etc/rc.conf  S3Zø1
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ifconfig_fxp0="inet 10.1.1.1 netmask 255.255.255.0"

ifconfig_fxp0_alias0="inet 10.1.1.2 netmask 255.255.255.255"

ifconfig_fxp0_alias1="inet 10.1.1.3 netmask 255.255.255.255"

ifconfig_fxp0_alias2="inet 10.1.1.4 netmask 255.255.255.255"

ifconfig_fxp0_alias3="inet 10.1.1.5 netmask 255.255.255.255"

ifconfig_fxp0_alias4="inet 202.0.75.17 netmask 255.255.255.240"

ifconfig_fxp0_alias5="inet 202.0.75.18 netmask 255.255.255.255"

ifconfig_fxp0_alias6="inet 202.0.75.19 netmask 255.255.255.255"
ifconfig_fxp0_alias7="inet 202.0.75.20 netmask 255.255.255.255"

bóàVÞÀ3éäYzþè=¹PLF¥?!"z>G­k3 IP
#`yÀ<Ãb¨óò#`°!"æL3mx]!"Fñ 3#`Ý°!" 255.255.255.255
3mx]!"<

ifconfig_fxp0_aliases="inet 10.1.1.1-5/24 inet 202.0.75.17-20/28"

11.7. PLÙÚ7P
 >2¥ÇÙÚ7PUÙÚÛÜ?:?óo<ºñ&3AFwÙÚ7PS3¡:Yz"?õ7sD2ID3
BÕFã¾ÑYzõ7±"®ä2ÙÚPL3cd<=¹¡:w4@[BC2Ao4±Ñã¾hi1ñ&3
»¼FëAþÙÚ Daemon 2±"®äç° >7PZø<

FreeBSD ÖÜ1óòÙÚ7P®ä syslogd "?ÛÜ7P<ñP syslogd °2ÙÚ¸e¯ïú<=Y!"w
/etc/rc.conf  S3õþ syslogd_enable  ?_`<GHbþò±"®äöþYw /etc/rc.conf  !"
syslogd_flags  ?PL<jö÷ syslogd(8)  ?ÇÉVAY"öþ3¡:<

UWX°³´_gPL FreeBSD ÙÚ7P®ä?0*%2Fá7PÁH³´_g@R7P¦/ (Log
rotation) 27PÛÜ<

11.7.1. PL*%7P

PL; /etc/syslog.conf  _` syslogd
ÿ|7PZø¯&03AtFbþòöþYz"?_`ªÿ|Ao¯3"Üéä< Pµ (facility)
"?Ö¤-û >:e3mÙÚ (subsystem)F_X*ï¦ DaemonFG 26 (level)
"?Ö¤â->3AoÏñ[<ÑYzÉÌ±"®äâ-í3:eE >7PAoeî3ÔeJK?.LÌ
M"å3ú9<

UPL;SóRýþóòú9F¢óR3âäG,óòY/îc# (Selector field) ªÿóòú9c#
(Action field)<Y/îc#3âä, facility.level  Yz"?¿U?è facility  Ç26 level
ïVã237P:eFÑYzw26ï3£Y/[3¿Uöá?V&æ3æL-û3àá<ã¾óòú9Y
z!"AòY/îc#Á!"­° ( ;) ?­k<" *
Yz¿Uög¾¿<ú9c#Y"?æL|T7P:e3øáF_óò;vïFá7PÔe<-í,zê,
FreeBSD ñP3 syslog.conf 1

# $FreeBSD: head/zh_TW.UTF-8/books/handbook/book.xml 53653 2019-12-03 17:05:41Z

rcyu $

#

#       Spaces ARE valid field separators in this file. However,

#       other *nix-like systems still insist on using tabs as field

#       separators. If you are sharing this file between systems, you
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#       may want to use only tabs as field separators here.

#       Consult the syslog.conf(5) manpage.

*.err;kern.warning;auth.notice;mail.crit                /dev/console

*.notice;authpriv.none;kern.debug;lpr.info;mail.crit;news.err   /var/log/messages

security.*                                      /var/log/security

auth.info;authpriv.info                         /var/log/auth.log

mail.info                                       /var/log/maillog

lpr.info                                        /var/log/lpd-errs

ftp.info                                        /var/log/xferlog

cron.*                                          /var/log/cron

!-devd

*.=debug                                        /var/log/debug.log

*.emerg                                         *

# uncomment this to log all writes to /dev/console to /var/log/console.log

#console.info                                   /var/log/console.log

# uncomment this to enable logging of all log messages to /var/log/all.log

# touch /var/log/all.log and chmod it to mode 600 before it will work

#*.*                                            /var/log/all.log

# uncomment this to enable logging to a remote loghost named loghost

#*.*                                            @loghost

# uncomment these if you're running inn

# news.crit                                     /var/log/news/news.crit

# news.err                                      /var/log/news/news.err

# news.notice                                   /var/log/news/news.notice

# Uncomment this if you wish to see messages produced by devd

# !devd

# *.>=info

!ppp

*.*                                             /var/log/ppp.log
!*

w=ò-íS1

¥ ¨ 8 R°{íâbªl err  ïz!263:eFÃb kern.warning , auth.notice  2 mail.crit
3:eFJÌ§=¹7P:e|T| Console ( /dev/console )<

¥ ¨ 12 R°{íâbªl mail  PµSÇ info  ïz!263:eFÁ-û:ep /var/log/maillog <

¥ ¨ 17 R!"1¿jöá ( =) ?Ã{íªl debug  263:eFÁ§:e-ûp /var/log/debug.log <

¥ ¨ 33 R?æL®ä3-í"=<=Yz×wêRzê3mÝÃUæL3®ä>6<wUíSFÃbR
ppp  >3:e°õ-û| /var/log/ppp.log <

âzY"26Å}Ïñ|}NÏñ3Õ£, emerg , alert , crit , err , warning , notice , info  zE debug <

Pµ (facility) ÝçrLÕ£FY"3b auth , authpriv , console , cron , daemon , ftp , kern , lpr , mail ,
mark , news , security , syslog , user , uucp  E local0  |
local7 <&Þßwñ 9ÓÙÚ3PµYZ°Nã<
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&-ûâbâb notice  2z!263:e| /var/log/daemon.log  Y3£zêZø1

daemon.notice                                        /var/log/daemon.log

&ÇÉVAb4Nã3262Pµ3¡:jö÷ syslog(3)  E syslogd(8) <&ÇÉVAb4
/etc/syslog.conf »ï=zEVAQÄ"=-í3¡:jö÷ syslog.conf(5) <

11.7.2. 7PÛÜ2¦/

7P;v°^Ï3<ºo¦F=°Üëºn>7ÁH°VÂw7PS{|b"3¡:F7PÛÜ¥?,1A
¡Ns=àBÕ<w FreeBSD Yz!" newsyslog ?ÛÜ7P;vF=òà÷3®ä°L9¦/ (Rotate)
2åç7P;vFÁHYY/[3÷)Åò37P;vÁw7P;võ­ú#å¯½å®ä<7P;vYZ
°R syslogd  >ïRñ ög° >7P;v3®ä<newsyslog àº°R cron(8)
?@RFiÁ<óòÙÚ DaemonFñP°¢òM¯@Ró©<

newsyslog °¥ÇñPL; /etc/newsyslog.conf  ?.Lñ&CÇ3ú9F¢ò&R newsyslog
âÛÜ37P;v°wUPL;SPLóRF¢óR&:;;v3;b¦»xy»g¯&¦/ê;v»Y"
37P¦/öáF_1åçFzE7P¦/¯&½å3®ä<zê, FreeBSD 3ñPPL1

# configuration file for newsyslog
# $FreeBSD: head/zh_TW.UTF-8/books/handbook/book.xml 53653 2019-12-03 17:05:41Z

rcyu $

#

# Entries which do not specify the '/pid_file' field will cause the

# syslogd process to be signalled when that log file is rotated.  This

# action is only appropriate for log files which are written to by the

# syslogd process (ie, files listed in /etc/syslog.conf).  If there

# is no process which needs to be signalled when a given log file is

# rotated, then the entry for that file should include the 'N' flag.

#

# The 'flags' field is one or more of the letters: BCDGJNUXZ or a '-'.

#

# Note: some sites will want to select more restrictive protections than the

# defaults.  In particular, it may be desirable to switch many of the 644

# entries to 640 or 600.  For example, some sites will consider the

# contents of maillog, messages, and lpd-errs to be confidential.  In the

# future, these defaults may change to more conservative ones.

#

# logfilename          [owner:group]    mode count size when  flags [/pid_file] [sig_num]

/var/log/all.log                        600  7     *    @T00  J

/var/log/amd.log                        644  7     100  *     J

/var/log/auth.log                       600  7     100  @0101T JC

/var/log/console.log                    600  5     100  *     J

/var/log/cron                           600  3     100  *     JC

/var/log/daily.log                      640  7     *    @T00  JN

/var/log/debug.log                      600  7     100  *     JC
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/var/log/kerberos.log                   600  7     100  *     J

/var/log/lpd-errs                       644  7     100  *     JC

/var/log/maillog                        640  7     *    @T00  JC

/var/log/messages                       644  5     100  @0101T JC

/var/log/monthly.log                    640  12    *    $M1D0 JN

/var/log/pflog                          600  3     100  *     JB    /var/run/pflogd.pid

/var/log/ppp.log        root:network    640  3     100  *     JC

/var/log/devd.log                       644  3     100  *     JC

/var/log/security                       600  10    100  *     JC

/var/log/sendmail.st                    640  10    *    168   B

/var/log/utx.log                        644  3     *    @01T05 B

/var/log/weekly.log                     640  5     1    $W6D0 JN
/var/log/xferlog                        600  7     100  *     JC

¢óR3¸ü,&¦/37PJK»ªÿ?Ü¦/2~÷;v!"3;b¦Ef« (Y])< mode
c#YPL7P;v3xyF count  ýþ&'âAôò¦/´37P;vFG size 2 when  c#°bû
newsyslog g¯&¦/ê;v<7P;v°w×ñ;vw´ size c#3ëMïSw´ when
c#æL3¯7¯¦/FY!"î° ( *) Ä[êc#< flags
c#Yz¤¯QÄ3öþFí_1_gåç¦/Ì;vï÷)Åò37P;v<}Ì/òc#G,Y]FY
æL®£3®£ ID (PID) ;JKzE;v¦/Ì&|T¤ê®£3¯° (Signal) ò°<

&Ç3VAb4âbc#»Y"3öáE_gæL¦/¯7Fjö÷ newsyslog.conf(5) <RÇ newsyslog
?R cron(8)  @RFTUç=¿ñw cron(8)  Sâ{L3¯77$àVÊê3@R¦/;v<

11.7.3. PLFá7P

Monitoring the log files of multiple hosts can become unwieldy as the number of systems increases.
Configuring centralized logging can reduce some of the administrative burden of log file
administration.

In FreeBSD, centralized log file aggregation, merging, and rotation can be configured using syslogd
and newsyslog. This section demonstrates an example configuration, where host A, named
logserv.example.com , will collect logging information for the local network. Host B, named
logclient.example.com , will be configured to pass logging information to the logging server.

11.7.3.1. 7PíìîPL

A log server is a system that has been configured to accept logging information from other hosts.
Before configuring a log server, check the following:

¥ If there is a firewall between the logging server and any logging clients, ensure that the firewall
ruleset allows UDP port 514 for both the clients and the server.

¥ The logging server and all client machines must have forward and reverse entries in the local
DNS. If the network does not have a DNS server, create entries in each systemÕs /etc/hosts .
Proper name resolution is required so that log entries are not rejected by the logging server.

On the log server, edit /etc/syslog.conf  to specify the name of the client to receive log entries from,
the logging facility to be used, and the name of the log to store the hostÕs log entries. This example
adds the hostname of B, logs all facilities, and stores the log entries in /var/log/logclient.log .

í 25. 7PíìîPL-í

+logclient.example.com
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*.*     /var/log/logclient.log

When adding multiple log clients, add a similar two-line entry for each client. More information
about the available facilities may be found in syslog.conf(5) .

Next, configure /etc/rc.conf :

syslogd_enable="YES"
syslogd_flags="-a logclient.example.com -v -v"

The first entry starts syslogd at system boot. The second entry allows log entries from the specified
client. The -v -v increases the verbosity of logged messages. This is useful for tweaking facilities as
administrators are able to see what type of messages are being logged under each facility.

Multiple -a options may be specified to allow logging from multiple clients. IP addresses and whole
netblocks may also be specified. Refer to syslogd(8)  for a full list of possible options.

Finally, create the log file:

# touch /var/log/logclient.log

At this point, syslogd should be restarted and verified:

# service syslogd restart
# pgrep syslog

If a PID is returned, the server restarted successfully, and client configuration can begin. If the
server did not restart, consult /var/log/messages  for the error.

11.7.3.2. 7PÖÜáPL

A logging client sends log entries to a logging server on the network. The client also keeps a local
copy of its own logs.

Once a logging server has been configured, edit /etc/rc.conf  on the logging client:

syslogd_enable="YES"
syslogd_flags="-s -v -v"

The first entry enables syslogd on boot up. The second entry prevents logs from being accepted by
this client from other hosts ( -s) and increases the verbosity of logged messages.

Next, define the logging server in the clientÕs /etc/syslog.conf . In this example, all logged facilities
are sent to a remote system, denoted by the @ symbol, with the specified hostname:

*.*     @logserv.example.com

After saving the edit, restart syslogd for the changes to take effect:
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# service syslogd restart

To test that log messages are being sent across the network, use logger(1)  on the client to send a
message to syslogd:

# logger "Test message from logclient"

This message should now exist both in /var/log/messages  on the client and /var/log/logclient.log  on
the log server.

11.7.3.3. 7Píìî|c

If no messages are being received on the log server, the cause is most likely a network connectivity
issue, a hostname resolution issue, or a typo in a configuration file. To isolate the cause, ensure that
both the logging server and the logging client are able to ping  each other using the hostname
specified in their /etc/rc.conf . If this fails, check the network cabling, the firewall ruleset, and the
hostname entries in the DNS server or /etc/hosts  on both the logging server and clients. Repeat
until the ping  is successful from both hosts.

If the ping  succeeds on both hosts but log messages are still not being received, temporarily
increase logging verbosity to narrow down the configuration issue. In the following example,
/var/log/logclient.log  on the logging server is empty and /var/log/messages  on the logging client
does not indicate a reason for the failure. To increase debugging output, edit the syslogd_flags
entry on the logging server and issue a restart:

syslogd_flags="-d -a logclient.example.com -v -v"

# service syslogd restart

Debugging data similar to the following will flash on the console immediately after the restart:

logmsg: pri 56, flags 4, from logserv.example.com, msg syslogd: restart

syslogd: restarted
logmsg: pri 6, flags 4, from logserv.example.com, msg syslogd: kernel boot file is

/boot/kernel/kernel

Logging to FILE /var/log/messages

syslogd: kernel boot file is /boot/kernel/kernel

cvthname (192.168.1.10 )

validate: dgram from IP 192.168.1.10, port 514, name logclient.example.com ;
rejected in rule 0 due to name mismatch.

In this example, the log messages are being rejected due to a typo which results in a hostname
mismatch. The clientÕs hostname should be logclient , not logclien . Fix the typo, issue a restart,
and verify the results:

# service syslogd restart

logmsg: pri 56, flags 4, from logserv.example.com, msg syslogd: restart
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syslogd: restarted
logmsg: pri 6, flags 4, from logserv.example.com, msg syslogd: kernel boot file is

/boot/kernel/kernel

syslogd: kernel boot file is /boot/kernel/kernel

logmsg: pri 166, flags 17, from logserv.example.com,

msg Dec 10 20:55:02 <syslog.err> logserv.example.com syslogd: exiting on signal 2

cvthname (192.168.1.10 )

validate: dgram from IP 192.168.1.10, port 514, name logclient.example.com ;

accepted in rule 0.
logmsg: pri 15, flags 0, from logclient.example.com, msg Dec 11 02:01:28 trhodes: Test

message 2

Logging to FILE /var/log/logclient.log
Logging to FILE /var/log/messages

At this point, the messages are being properly received and placed in the correct file.

11.7.3.4. 4@ÞßAZ

As with any network service, security requirements should be considered before implementing a
logging server. Log files may contain sensitive data about services enabled on the local host, user
accounts, and configuration data. Network data sent from the client to the server will not be
encrypted or password protected. If a need for encryption exists, consider using security/stunnel ,
which will transmit the logging data over an encrypted tunnel.

Local security is also an issue. Log files are not encrypted during use or after log rotation. Local
users may access log files to gain additional insight into system configuration. Setting proper
permissions on log files is critical. The built-in log rotator, newsyslog, supports setting permissions
on newly created and rotated log files. Setting log files to mode 600 should prevent unwanted
access by local users. Refer to newsyslog.conf(5)  for additional information.

11.8. PL;

11.8.1. /etc  qå

bþòøûSj^ÿPL¡:F=¹øûb1

/etc ½"ÙÚrL3PL¡:<

/etc/defaults ÙÚPL;3ñP�*<

/etc/mail sendmail(8)  rõ3PLzEñ  MTA PL;<

/etc/ppp user- E kernel-ppp ®ä3PL<

/usr/local/etc S45±"®ä3PL;FYZ°bz±"®äu­
3møû<

/usr/local/etc/rc.d S45±"®ä3 rc(8)  Script<

/var/db èú >3ÙÚrL¡¢Î;vFí_²o¡¢Îz
E locate(1)  ¡¢Î<

11.8.2. ÔeJK

11.8.2.1. /etc/resolv.conf

FreeBSD &_g^ÇxPx]xIJKÙÚ (Internet Domain Name System, DNS) ?R resolv.conf(5)
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?_`<

/etc/resolv.conf  S}º"3Zø,1

nameserver y7®ä (Resolver) &Cé3JKíìî IP
#åF=¹íìî°Éâô3Õ£?CéF}AYz
bùò<

search ÔeJKCé!"3úùyÀ<=½º°!"*eÔ
eJKâw3xI<

domain *%xIJK<

¶·3 /etc/resolv.conf  °_ê1

search example.com

nameserver 147.11.1.11
nameserver 147.11.100.30

! search  2 domain  YZ±/ó!"<

×!" DHCP ¯F dhclient(8)  ½º°!"Å DHCP íìîâªÿ|3¡:3µ /etc/resolv.conf <

11.8.2.2. /etc/hosts

/etc/hosts  ?ÞÀ3t^¡¢ÎF°2 DNS E NIS óë!"?ÖÜÔeJK2 IP #`3U±<Y§?´
LAN âDÜ3w%lQZø3£|=ò;v0}ÞÀ3¼JF?oýPLóò named(8)  íìî<|UËõ
/etc/hosts  Yz"?ÖÜ*%3xPx]JK-ûF?Nôº"JKßõV DNS íìîCé3ÄÊ<

# $FreeBSD: head/zh_TW.UTF-8/books/handbook/book.xml 53653 2019-12-03 17:05:41Z

rcyu $

#

#

# Host Database

#

# This file should contain the addresses and aliases for local hosts that

# share this file.  Replace 'my.domain' below with the domainname of your

# machine.

#

# In the presence of the domain name service or NIS, this file may

# not be consulted at all; see /etc/nsswitch.conf for the resolution order.

#

#

::1         localhost localhost.my.domain

127.0.0.1       localhost localhost.my.domain

#

# Imaginary network.

#10.0.0.2       myname.my.domain myname

#10.0.0.3       myfriend.my.domain myfriend
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#

# According to RFC 1918, you can use the following IP networks for

# private nets which will never be connected to the Internet:

#

#   10.0.0.0    -   10.255.255.255

#   172.16.0.0  -   172.31.255.255

#   192.168.0.0 -   192.168.255.255

#

# In case you want to be able to connect to the Internet, you need

# real official assigned numbers.  Do not try to invent your own network

# numbers but instead get one from your network provider (if any) or

# from your regional registry (ARIN, APNIC, LACNIC, RIPE NCC, or AfriNIC.)
#

/etc/hosts  3âä_ê1

[Internet address] [official hostname] [alias1] [alias2] ...

í_1

10.0.0.1 myRealHostname.example.com myRealHostname foobar1 foobar2

jö÷ hosts(5)  ÇÉVA¡:<

11.9. !" sysctl(8)  QR
sysctl(8)  Y"?V¡@RS3 FreeBSD ÙÚF=/ÄÆA TCP/IP
´jEFG-.DÙÚ3QÄYZF×b³+3ÙÚÛÜ¦ZöÞÀ3Ö56Z<bw´Ê"òÙÚõþY
z!" sysctl(8)  ?¥Ç2PL<

sysctl(8)  Ô&ÖÜ/òDZ1¥Ç2ú¡ÙÚPL<

(õâbY¥Ç3õþ1

% sysctl -a

&¥ÇrLõþÃ&æLñJK1

% sysctl kern.maxproc
kern.maxproc: 1044

&PLrLõþY!" variable =value  ï=1

# sysctl kern.maxfiles=5000
kern.maxfiles: 2088 -> 5000
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sysctl 3PLØ½º,^S»þ^ïÄkØFñSÄkØ3 1 ýþ?F 0 ýþ}<

&w¢©eî¸e¯èúPLó¹õþY§ñ3£| /etc/sysctl.conf <&ÇÉVA3¡:jö÷
sysctl.conf(5)  E sysctl.conf <

11.9.1. sysctl.conf

sysctl(8)  3PL;Ç /etc/sysctl.conf Fàá@ö /etc/rc.conf FPLþØ!" variable=value
âä<æL3þØ°wÙÚQ£A!"¦èä¯PLF³Á<âbõþGYwUèäPL<

í_F&4³Ïñ¯° (Fatal signal)
Sà3-ûÁ¸¹!"¦ü|ñ !"¦â@R3®£FY3£zêPL| /etc/sysctl.conf 1

# Do not log fatal signal exits (e.g., sig 11)

kern.logsigexit=0

# Prevent users from seeing information about processes that

# are being run under another UID.
security.bsd.see_other_uids=0

11.9.2. à¥ sysctl(8)

wb¹tuYZ°Ä&ú¡à¥3 sysctl(8)  þØFG=°Ä&ñ~ïúÙÚ<

í_FT¹ðl·°3 cardbus(4)  5åç=õ7|-.D-.GH°ò6Ábè)zê3cd1

cbb0: Could not map register memory
device_probe_and_attach: cbb0 attach returned 12

=òúàÄ&ú¡à¥3 sysctl(8)  PL<3£ hw.pci.allow_unsupported_io_range=1  |
/boot/loader.conf  JÌñ~ïú<ìw cardbus(4)  ±Yàºh9<

11.10. QRºn
ªê?3WX°ërwºn5å!áàYQR3e`2YZ<wëAþvíSFb!"elGo3snF_
SCSI
ºneF°^,¿\ùDÙÚ6Z¤ê3mn<¯JS³bN!"elGo3ºney.évF_F«>s
nF³!"elGo3ºnen9àÁN°Üò<wQRºn¯F÷¤Yzk" iostat(8)
æç3DZ?7¡áàUÙÚ3õVF=òæçY×!"¦ÇÉÙÚ IO Ö43b"¡:<

11.10.1. Sysctl õþ

11.10.1.1. vfs.vmiodirenable

The vfs.vmiodirenable  sysctl(8)  variable may be set to either 0 (off) or 1 (on). It is set to 1 by default.
This variable controls how directories are cached by the system. Most directories are small, using
just a single fragment (typically 1 K) in the file system and typically 512 bytes in the buffer cache.
With this variable turned off, the buffer cache will only cache a fixed number of directories, even if
the system has a huge amount of memory. When turned on, this sysctl(8)  allows the buffer cache to
use the VM page cache to cache the directories, making all the memory available for caching
directories. However, the minimum in-core memory used to cache a directory is the physical page
size (typically 4 K) rather than 512 bytes. Keeping this option enabled is recommended if the system
is running any services which manipulate large numbers of files. Such services can include web
caches, large mail systems, and news systems. Keeping this option on will generally not reduce
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performance, even with the wasted memory, but one should experiment to find out.

11.10.1.2. vfs.write_behind

The vfs.write_behind  sysctl(8)  variable defaults to 1 (on). This tells the file system to issue media
writes as full clusters are collected, which typically occurs when writing large sequential files. This
avoids saturating the buffer cache with dirty buffers when it would not benefit I/O performance.
However, this may stall processes and under certain circumstances should be turned off.

11.10.1.3. vfs.hirunningspace

The vfs.hirunningspace  sysctl(8)  variable determines how much outstanding write I/O may be
queued to disk controllers system-wide at any given instance. The default is usually sufficient, but
on machines with many disks, try bumping it up to four or five megabytes . Setting too high a value
which exceeds the buffer cacheÕs write threshold can lead to bad clustering performance. Do not
set this value arbitrarily high as higher write values may add latency to reads occurring at the same
time.

There are various other buffer cache and VM page cache related sysctl(8)  values. Modifying these
values is not recommended as the VM system does a good job of automatically tuning itself.

11.10.1.4. vm.swap_idle_enabled

The vm.swap_idle_enabled  sysctl(8)  variable is useful in large multi-user systems with many active
login users and lots of idle processes. Such systems tend to generate continuous pressure on free
memory reserves. Turning this feature on and tweaking the swapout hysteresis (in idle seconds) via
vm.swap_idle_threshold1  and vm.swap_idle_threshold2  depresses the priority of memory pages
associated with idle processes more quickly then the normal pageout algorithm. This gives a
helping hand to the pageout daemon. Only turn this option on if needed, because the tradeoff is
essentially pre-page memory sooner rather than later which eats more swap and disk bandwidth.
In a small system this option will have a determinable effect, but in a large system that is already
doing moderate paging, this option allows the VM system to stage whole processes into and out of
memory easily.

11.10.1.5. hw.ata.wc

Turning off IDE write caching reduces write bandwidth to IDE disks, but may sometimes be
necessary due to data consistency issues introduced by hard drive vendors. The problem is that
some IDE drives lie about when a write completes. With IDE write caching turned on, IDE hard
drives write data to disk out of order and will sometimes delay writing some blocks indefinitely
when under heavy disk load. A crash or power failure may cause serious file system corruption.
Check the default on the system by observing the hw.ata.wc  sysctl(8)  variable. If IDE write caching
is turned off, one can set this read-only variable to 1 in /boot/loader.conf  in order to enable it at
boot time.

For more information, refer to ata(4) .

11.10.1.6. SCSI_DELAY (kern.cam.scsi_delay )

The SCSI_DELAY kernel configuration option may be used to reduce system boot times. The
defaults are fairly high and can be responsible for 15 seconds of delay in the boot process. Reducing
it to 5 seconds usually works with modern drives. The kern.cam.scsi_delay  boot time tunable
should be used. The tunable and kernel configuration option accept values in terms of milliseconds
and not seconds .

11.10.2. IV~

To fine-tune a file system, use tunefs(8) . This program has many different options. To toggle Soft
Updates on and off, use:
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# tunefs -n enable /filesystem
# tunefs -n disable /filesystem

A file system cannot be modified with tunefs(8)  while it is mounted. A good time to enable Soft
Updates is before any partitions have been mounted, in single-user mode.

Soft Updates is recommended for UFS file systems as it drastically improves meta-data
performance, mainly file creation and deletion, through the use of a memory cache. There are two
downsides to Soft Updates to be aware of. First, Soft Updates guarantee file system consistency in
the case of a crash, but could easily be several seconds or even a minute behind updating the
physical disk. If the system crashes, unwritten data may be lost. Secondly, Soft Updates delay the
freeing of file system blocks. If the root file system is almost full, performing a major update, such
as make installworld , can cause the file system to run out of space and the update to fail.

11.10.2.1. b4IV~3VAx÷¡:

Meta-data updates are updates to non-content data like inodes or directories. There are two
traditional approaches to writing a file systemÕs meta-data back to disk.

Historically, the default behavior was to write out meta-data updates synchronously. If a directory
changed, the system waited until the change was actually written to disk. The file data buffers (file
contents) were passed through the buffer cache and backed up to disk later on asynchronously.
The advantage of this implementation is that it operates safely. If there is a failure during an
update, meta-data is always in a consistent state. A file is either created completely or not at all. If
the data blocks of a file did not find their way out of the buffer cache onto the disk by the time of
the crash, fsck(8)  recognizes this and repairs the file system by setting the file length to 0.
Additionally, the implementation is clear and simple. The disadvantage is that meta-data changes
are slow. For example, rm -r  touches all the files in a directory sequentially, but each directory
change will be written synchronously to the disk. This includes updates to the directory itself, to
the inode table, and possibly to indirect blocks allocated by the file. Similar considerations apply
for unrolling large hierarchies using tar -x .

The second approach is to use asynchronous meta-data updates. This is the default for a UFS file
system mounted with mount -o async . Since all meta-data updates are also passed through the
buffer cache, they will be intermixed with the updates of the file content data. The advantage of
this implementation is there is no need to wait until each meta-data update has been written to
disk, so all operations which cause huge amounts of meta-data updates work much faster than in
the synchronous case. This implementation is still clear and simple, so there is a low risk for bugs
creeping into the code. The disadvantage is that there is no guarantee for a consistent state of the
file system. If there is a failure during an operation that updated large amounts of meta-data, like a
power failure or someone pressing the reset button, the file system will be left in an unpredictable
state. There is no opportunity to examine the state of the file system when the system comes up
again as the data blocks of a file could already have been written to the disk while the updates of
the inode table or the associated directory were not. It is impossible to implement a fsck(8)  which is
able to clean up the resulting chaos because the necessary information is not available on the disk.
If the file system has been damaged beyond repair, the only choice is to reformat it and restore
from backup.

The usual solution for this problem is to implement dirty region logging , which is also referred to as
journaling . Meta-data updates are still written synchronously, but only into a small region of the
disk. Later on, they are moved to their proper location. Because the logging area is a small,
contiguous region on the disk, there are no long distances for the disk heads to move, even during
heavy operations, so these operations are quicker than synchronous updates. Additionally, the
complexity of the implementation is limited, so the risk of bugs being present is low. A
disadvantage is that all meta-data is written twice, once into the logging region and once to the
proper location, so performance "pessimization" might result. On the other hand, in case of a
crash, all pending meta-data operations can be either quickly rolled back or completed from the
logging area after the system comes up again, resulting in a fast file system startup.

Kirk McKusick, the developer of Berkeley FFS, solved this problem with Soft Updates. All pending
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meta-data updates are kept in memory and written out to disk in a sorted sequence ("ordered
meta-data updates"). This has the effect that, in case of heavy meta-data operations, later updates
to an item "catch" the earlier ones which are still in memory and have not already been written to
disk. All operations are generally performed in memory before the update is written to disk and the
data blocks are sorted according to their position so that they will not be on the disk ahead of their
meta-data. If the system crashes, an implicit "log rewind" causes all operations which were not
written to the disk appear as if they never happened. A consistent file system state is maintained
that appears to be the one of 30 to 60 seconds earlier. The algorithm used guarantees that all
resources in use are marked as such in their blocks and inodes. After a crash, the only resource
allocation error that occurs is that resources are marked as "used" which are actually "free". fsck(8)
recognizes this situation, and frees the resources that are no longer used. It is safe to ignore the
dirty state of the file system after a crash by forcibly mounting it with mount -f . In order to free
resources that may be unused, fsck(8)  needs to be run at a later time. This is the idea behind the
background fsck(8) : at system startup time, only a snapshot  of the file system is recorded and
fsck(8)  is run afterwards. All file systems can then be mounted "dirty", so the system startup
proceeds in multi-user mode. Then, background fsck(8)  is scheduled for all file systems where this
is required, to free resources that may be unused. File systems that do not use Soft Updates still
need the usual foreground fsck(8) .

The advantage is that meta-data operations are nearly as fast as asynchronous updates and are
faster than logging , which has to write the meta-data twice. The disadvantages are the complexity
of the code, a higher memory consumption, and some idiosyncrasies. After a crash, the state of the
file system appears to be somewhat "older". In situations where the standard synchronous
approach would have caused some zero-length files to remain after the fsck(8) , these files do not
exist at all with Soft Updates because neither the meta-data nor the file contents have been written
to disk. Disk space is not released until the updates have been written to disk, which may take place
some time after running rm(1) . This may cause problems when installing large amounts of data on a
file system that does not have enough free space to hold all the files twice.

11.11. QRX*y`

11.11.1. ;v/®£y`

11.11.1.1. kern.maxfiles

The kern.maxfiles  sysctl(8)  variable can be raised or lowered based upon system requirements. This
variable indicates the maximum number of file descriptors on the system. When the file descriptor
table is full, file: table is full  will show up repeatedly in the system message buffer, which can be
viewed using dmesg(8) .

Each open file, socket, or fifo uses one file descriptor. A large-scale production server may easily
require many thousands of file descriptors, depending on the kind and number of services running
concurrently.

In older FreeBSD releases, the default value of kern.maxfiles  is derived from maxusers  in the kernel
configuration file. kern.maxfiles  grows proportionally to the value of maxusers . When compiling a
custom kernel, consider setting this kernel configuration option according to the use of the system.
From this number, the kernel is given most of its pre-defined limits. Even though a production
machine may not have 256 concurrent users, the resources needed may be similar to a high-scale
web server.

The read-only sysctl(8)  variable kern.maxusers  is automatically sized at boot based on the amount
of memory available in the system, and may be determined at run-time by inspecting the value of
kern.maxusers . Some systems require larger or smaller values of kern.maxusers  and values of 64,
128, and 256 are not uncommon. Going above 256 is not recommended unless a huge number of file
descriptors is needed. Many of the tunable values set to their defaults by kern.maxusers  may be
individually overridden at boot-time or run-time in /boot/loader.conf . Refer to loader.conf(5)  and
/boot/defaults/loader.conf  for more details and some hints.

In older releases, the system will auto-tune maxusers  if it is set to 0. . When setting this option, set
maxusers  to at least 4, especially if the system runs Xorg or is used to compile software. The most
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important table set by maxusers  is the maximum number of processes, which is set to 20 + 16 *
maxusers . If maxusers  is set to 1, there can only be 36 simultaneous processes, including the 18 or
so that the system starts up at boot time and the 15 or so used by Xorg. Even a simple task like
reading a manual page will start up nine processes to filter, decompress, and view it. Setting
maxusers  to 64 allows up to 1044 simultaneous processes, which should be enough for nearly all
uses. If, however, the error is displayed when trying to start another program, or a server is running
with a large number of simultaneous users, increase the number and rebuild.

!
maxusers  does not  limit the number of users which can log into the machine. It
instead sets various table sizes to reasonable values considering the maximum
number of users on the system and how many processes each user will be running.

11.11.1.2. kern.ipc.soacceptqueue

The kern.ipc.soacceptqueue  sysctl(8)  variable limits the size of the listen queue for accepting new
TCP connections. The default value of 128 is typically too low for robust handling of new
connections on a heavily loaded web server. For such environments, it is recommended to increase
this value to 1024 or higher. A service such as sendmail(8) , or Apache may itself limit the listen
queue size, but will often have a directive in its configuration file to adjust the queue size. Large
listen queues do a better job of avoiding Denial of Service (DoS) attacks.

11.11.2. x]y`

The NMBCLUSTERS kernel configuration option dictates the amount of network Mbufs available to
the system. A heavily-trafficked server with a low number of Mbufs will hinder performance. Each
cluster represents approximately 2 K of memory, so a value of 1024 represents 2 megabytes of
kernel memory reserved for network buffers. A simple calculation can be done to figure out how
many are needed. A web server which maxes out at 1000 simultaneous connections where each
connection uses a 6 K receive and 16 K send buffer, requires approximately 32 MB worth of network
buffers to cover the web server. A good rule of thumb is to multiply by 2, so 2x32 MB / 2 KB = 64 MB /
2 kB = 32768. Values between 4096 and 32768 are recommended for machines with greater
amounts of memory. Never specify an arbitrarily high value for this parameter as it could lead to a
boot time crash. To observe network cluster usage, use -m  with netstat(1) .

The kern.ipc.nmbclusters  loader tunable should be used to tune this at boot time. Only older
versions of FreeBSD will require the use of the NMBCLUSTERS kernel config(8)  option.

For busy servers that make extensive use of the sendfile(2)  system call, it may be necessary to
increase the number of sendfile(2)  buffers via the NSFBUFS kernel configuration option or by
setting its value in /boot/loader.conf  (see loader(8)  for details). A common indicator that this
parameter needs to be adjusted is when processes are seen in the sfbufa  state. The sysctl(8)
variable kern.ipc.nsfbufs  is read-only. This parameter nominally scales with kern.maxusers ,
however it may be necessary to tune accordingly.

#
Even though a socket has been marked as non-blocking, calling sendfile(2)  on the
non-blocking socket may result in the sendfile(2)  call blocking until enough struct
sf_buf 's are made available.

11.11.2.1. net.inet.ip.portrange.*

The net.inet.ip.portrange.*  sysctl(8)  variables control the port number ranges automatically bound
to TCP and UDP sockets. There are three ranges: a low range, a default range, and a high range.
Most network programs use the default range which is controlled by net.inet.ip.portrange.first  and
net.inet.ip.portrange.last , which default to 1024 and 5000, respectively. Bound port ranges are
used for outgoing connections and it is possible to run the system out of ports under certain
circumstances. This most commonly occurs when running a heavily loaded web proxy. The port
range is not an issue when running a server which handles mainly incoming connections, such as a
web server, or has a limited number of outgoing connections, such as a mail relay. For situations
where there is a shortage of ports, it is recommended to increase net.inet.ip.portrange.last
modestly. A value of 10000, 20000 or 30000 may be reasonable. Consider firewall effects when
changing the port range. Some firewalls may block large ranges of ports, usually low-numbered
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ports, and expect systems to use higher ranges of ports for outgoing connections. For this reason, it
is not recommended that the value of net.inet.ip.portrange.first  be lowered.

11.11.2.2. TCP Êbôop)

TCP bandwidth delay product limiting can be enabled by setting the net.inet.tcp.inflight.enable
sysctl(8)  variable to 1. This instructs the system to attempt to calculate the bandwidth delay
product for each connection and limit the amount of data queued to the network to just the
amount required to maintain optimum throughput.

This feature is useful when serving data over modems, Gigabit Ethernet, high speed WAN links, or
any other link with a high bandwidth delay product, especially when also using window scaling or
when a large send window has been configured. When enabling this option, also set
net.inet.tcp.inflight.debug  to 0 to disable debugging. For production use, setting
net.inet.tcp.inflight.min  to at least 6144 may be beneficial. Setting high minimums may effectively
disable bandwidth limiting, depending on the link. The limiting feature reduces the amount of data
built up in intermediate route and switch packet queues and reduces the amount of data built up in
the local hostÕs interface queue. With fewer queued packets, interactive connections, especially
over slow modems, will operate with lower Round Trip Times . This feature only effects server side
data transmission such as uploading. It has no effect on data reception or downloading.

Adjusting net.inet.tcp.inflight.stab  is not  recommended. This parameter defaults to 20,
representing 2 maximal packets added to the bandwidth delay product window calculation. The
additional window is required to stabilize the algorithm and improve responsiveness to changing
conditions, but it can also result in higher ping(8)  times over slow links, though still much lower
than without the inflight algorithm. In such cases, try reducing this parameter to 15, 10, or 5 and
reducing net.inet.tcp.inflight.min  to a value such as 3500 to get the desired effect. Reducing these
parameters should be done as a last resort only.

11.11.3. FG-.D

11.11.3.1. kern.maxvnodes

A vnode is the internal representation of a file or directory. Increasing the number of vnodes
available to the operating system reduces disk I/O. Normally, this is handled by the operating
system and does not need to be changed. In some cases where disk I/O is a bottleneck and the
system is running out of vnodes, this setting needs to be increased. The amount of inactive and free
RAM will need to be taken into account.

To see the current number of vnodes in use:

# sysctl vfs.numvnodes
vfs.numvnodes: 91349

To see the maximum vnodes:

# sysctl kern.maxvnodes
kern.maxvnodes: 100000

If the current vnode usage is near the maximum, try increasing kern.maxvnodes  by a value of 1000.
Keep an eye on the number of vfs.numvnodes . If it climbs up to the maximum again,
kern.maxvnodes  will need to be increased further. Otherwise, a shift in memory usage as reported
by top(1)  should be visible and more memory should be active.
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11.12. 23â0>7
b¯ÙÚ°Ä&VA3â0 (Swap)
>7F*WX°³´/à23â0>73éä1óà?w.b3­tuï~3sn23â0>7FöóàÝ
?w.b3­tuS÷)óòâ0;<

&ÇÉVAb4_g3vâ0>73¡:»b#¹Y"3YZzE,g&03vFYö÷ â0>73v <

11.12.1. !"~snï.b­tu23â0>7

w~3ºn!23â0>7¿m!".bsn!3­tu°bjÿ36!<PL­tu2snw 3£ºn
Sb:;Föõ mJ­tuqå  °ër|­tu3qå2â0­tuëMÄ÷Ç3AZ<

!" swapon  ?23â0­tu|ÙÚFí1

# swapon /dev/ada1s1b

"
Yz!"ög[\1ë´»&pS³bàÄ¡¢3­tu0,â0>7F³wÄb¡¢3
­tu!!" swapon  °3µÁy|ê­tu!âb3¡¢Fjw@R swapon
Ëï&~A3&!"ê­tu23â0>7<

&w¸e¯èú3£Uâ0­tuFY3£zêZø| /etc/fstab 1

/dev/ada1s1b    none    swap    sw  0   0

jö÷ fstab(5)  ?ÇÉw /etc/fstab  SZø3:;<VAb4 swapon  3¡: Yzw swapon(8)  {|<

11.12.2. ÷)â0;

zêím°÷)óò 64M 3â0;Ç /usr/swap0  ?oý!"­tu÷)â0>7<

!"â0;¸ïâ0>7ïÄ&wX*òöïë£ md(4)  âÄ3è«Fjö÷ PL FreeBSD X*
1yb4òöèûX*3¡:<

í 26. ÷)â0;Ç FreeBSD 10. X EzÌ�*

1. ÷)â0;1

# dd if=/dev/zero of=/usr/swap0 bs=1m count=64

2. w~;vPL:×3xy1

# chmod 0600 /usr/swap0

3. 3£R| /etc/fstab  z×ÙÚåËâ0;3¡:1

md99    none    swap    sw,file=/usr/swap0,late 0   0

S!" md(4)  5å3 md99 F'âj¤35åò°ÜÜú89¯!"<
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4. â0>7°ÇÙÚïú¯23<§&)×23â0>7Fjö÷ swapon(8) 1

# swapon -aL

í 27. ÷)â0;Ç FreeBSD 9. X Eðï�*

1. ÷)â0; /usr/swap0 1

# dd if=/dev/zero of=/usr/swap0 bs=1m count=64

2. PL:×3xyÇ /usr/swap0 1

# chmod 0600 /usr/swap0

3. w /etc/rc.conf  ¸ïâ0;1

swapfile="/usr/swap0"   # Set to name of swap file

4. â0>7°ÇÙÚïú¯23<§&)×23â0>7FYæLóò\!"3-.D5å<j
ö÷ -.Dºn  ÇÉVAb4-.D5å3¡:<

# mdconfig -a -t vnode -f /usr/swap0 -u 0 && swapon /dev/md0

11.13. lW2¡WÛÜ
zb6!3éäh"sD¡W?@ñ&3FlW2¡WÛÜ×9ÓÙÚYz)_ÙÚ3y`FÁHwÙÚq
Åßõ5ã¯Zö-í8a<|9ÖÜlWÛÜ3m-?QÄlWÛÜ (Advanced Power Management,
APM)FAPM YËÌÙÚ3!"Éu??_`lW"Ç<JGF!" APM
&9ÓÙÚ?ÛÜÙÚ3lW"ÇÉqÅÂ[?RÂHqbÂ[3FT,sD?R BIOS
âÛÜF!"¦UlWÛÜPLÃbby3PL[2Yè[FH APMBIOS
?RÜ±½ÖÜHrLÇT¹sD6ùFG9ÓÙÚS"?´ APM Íú®ä0,S³^Ç APM
ID³ürZöÛÜlWw6<

w APM bÜòÔ&3BÕ<¨óFlWÛÜ?RÜ±½rL3 BIOS
?]^F29ÓÙÚ?­¸3<í_F!"¦Yw APMBIOS PLsn3rå¯7ØFww´¯7¯ BIOS
Yw\sÉ9ÓÙÚ3ãßê£¤sn3/¦<¨ÍFAPM 3þä?à(w BIOS
×S3FÁHw9ÓÙÚ-.Ëõh9F=ýþ!"¦ÃZö?´2û~3vD| ROM ?úà APMBIOS
S3BÕFG=¾3®£?bK3F§òóFYZ°×ÙÚQ£ç=?=3É><¨ùFAPM
?Ü±½rL3·îF=ýþbÆAñQ389FwóòÜ±½3 BIOS
{|3BÕwñ 3Ü±½òqby.<}ÌóäFAPMBIOS
Áqb$ö3>7?*9QR3lWÛÜøZïYâÕ:±Ôe"µ3®ä<

Plug and Play BIOS (PNPBIOS) w@AtuêÁNYéFPNPBIOS ? 16
#G3·îFâz9ÓÙÚ"îèG 16 #GrZ^Ç PNPBIOS<FreeBSD ÖÜ1óò APM Íú®ä?0
APMF±Y"w 2000 'ËïâËM3ÙÚFêÍú®ä3:;Ç apm(4) <

APM 3Ìà¦?QÄPå2lW³ü (Advanced Configuration and Power Interface, ACPI)<ACPI
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?ó²RÜ±½átâYµí3áêFÖÜ1sD¡W2lWÛÜ3³üFi?
9ÓÙÚîªPå2lWÛÜ (Operating System-directed configuration and Power Management)
4i3&?FÖÜ19ÓÙÚVA3_`éä2Â[<

*WX§ï-_gw FreeBSD PL ACPIFJÌÖÜó¹_gU ACPI
|c3ÖïzE_gÖâ/Ä|c¡:3BÕ4aF×¸-BKZöBOÁúà ACPI 3BÕ<

11.13.1. PL ACPI

w FreeBSD acpi(4)  Íú®äñP°wÙÚ¸ü¯ë£FH
N ±õòö|X*×S<=òÍú®äw¸eËÌç=õÅëFT,ÙÚëå{°!"i0áàsDÜú<
¯J_UF§ÙÚõ|BÕFACPI Ã?Yzõ4³Fw /boot/loader.conf  SPL
hint.acpi.0.disabled="1"  ËÌñ~¸eïwë£®äÖï¯PL=òõþF_ Äàù  S3:;<

! ACPI 2 APM
NZã¯^wH±­¸!"F§bõ7|böóòàw@RF&ë£3Ì¦§°SO<

ACPI Yz"?×ÙÚQ£uvèäF!" acpiconf  2 -s öáo3!R 1 | 5
3þ^<ëAþ!"¦ÃÄ!" 1 (o¦ã¼| RAM) ï 3 (ã¼| RAM)FYZ 5 °@RI4e (Soft-
off)F_ã@R halt -p  ó¾<

ñ 3YZY!" sysctl  ?PLFjö÷ acpi(4)  zE acpiconf(8)  zÇÉVA¡:<

11.13.2. ºèBÕ

ACPI is present in all modern computers that conform to the ia32 (x86), ia64 (Itanium), and amd64
(AMD) architectures. The full standard has many features including CPU performance management,
power planes control, thermal zones, various battery systems, embedded controllers, and bus
enumeration. Most systems implement less than the full standard. For instance, a desktop system
usually only implements bus enumeration while a laptop might have cooling and battery
management support as well. Laptops also have suspend and resume, with their own associated
complexity.

An ACPI-compliant system has various components. The BIOS and chipset vendors provide various
fixed tables, such as FADT, in memory that specify things like the APIC map (used for SMP), config
registers, and simple configuration values. Additionally, a bytecode table, the Differentiated
System Description Table DSDT, specifies a tree-like name space of devices and methods.

The ACPI driver must parse the fixed tables, implement an interpreter for the bytecode, and modify
device drivers and the kernel to accept information from the ACPI subsystem. For FreeBSD, Intelª
has provided an interpreter (ACPI-CA) that is shared with Linuxª and NetBSD. The path to the ACPI-
CA source code is src/sys/contrib/dev/acpica . The glue code that allows ACPI-CA to work on
FreeBSD is in src/sys/dev/acpica/Osd . Finally, drivers that implement various ACPI devices are
found in src/sys/dev/acpica .

For ACPI to work correctly, all the parts have to work correctly. Here are some common problems,
in order of frequency of appearance, and some possible workarounds or fixes. If a fix does not
resolve the issue, refer to ÇÉ24a|c¡:  for instructions on how to submit a bug report.

11.13.2.1. uvBÕ

In some cases, resuming from a suspend operation will cause the mouse to fail. A known work
around is to add hint.psm.0.flags="0x3000"  to /boot/loader.conf .

11.13.2.2. ãe/wÞ

ACPI has three suspend to RAM (STR) states, S1-S3, and one suspend to disk state (STD), called S4.
STD can be implemented in two separate ways. The S4BIOS is a BIOS-assisted suspend to disk and
S4OS is implemented entirely by the operating system. The normal state the system is in when
plugged in but not powered up is "soft off" ( S5).
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Use sysctl hw.acpi  to check for the suspend-related items. These example results are from a
Thinkpad:

hw.acpi.supported_sleep_state: S3 S4 S5
hw.acpi.s4bios: 0

Use acpiconf -s  to test S3, S4, and S5. An s4bios  of one (1) indicates S4BIOS support instead of S4
operating system support.

When testing suspend/resume, start with S1, if supported. This state is most likely to work since it
does not require much driver support. No one has implemented S2, which is similar to S1. Next, try
S3. This is the deepest STR state and requires a lot of driver support to properly reinitialize the
hardware.

A common problem with suspend/resume is that many device drivers do not save, restore, or
reinitialize their firmware, registers, or device memory properly. As a first attempt at debugging the
problem, try:

# sysctl debug.bootverbose=1

# sysctl debug.acpi.suspend_bounce=1
# acpiconf -s 3

This test emulates the suspend/resume cycle of all device drivers without actually going into S3
state. In some cases, problems such as losing firmware state, device watchdog time out, and
retrying forever, can be captured with this method. Note that the system will not really enter S3
state, which means devices may not lose power, and many will work fine even if suspend/resume
methods are totally missing, unlike real S3 state.

Harder cases require additional hardware, such as a serial port and cable for debugging through a
serial console, a Firewire port and cable for using dcons(4) , and kernel debugging skills.

To help isolate the problem, unload as many drivers as possible. If it works, narrow down which
driver is the problem by loading drivers until it fails again. Typically, binary drivers like nvidia.ko ,
display drivers, and USB will have the most problems while Ethernet interfaces usually work fine. If
drivers can be properly loaded and unloaded, automate this by putting the appropriate commands
in /etc/rc.suspend  and /etc/rc.resume . Try setting hw.acpi.reset_video  to 1 if the display is messed
up after resume. Try setting longer or shorter values for hw.acpi.sleep_delay  to see if that helps.

Try loading a recent Linuxª distribution to see if suspend/resume works on the same hardware. If it
works on Linuxª, it is likely a FreeBSD driver problem. Narrowing down which driver causes the
problem will assist developers in fixing the problem. Since the ACPI maintainers rarely maintain
other drivers, such as sound or ATA, any driver problems should also be posted to the freebsd-
current  list and mailed to the driver maintainer. Advanced users can include debugging printf(3) s in
a problematic driver to track down where in its resume function it hangs.

Finally, try disabling ACPI and enabling APM instead. If suspend/resume works with APM, stick with
APM, especially on older hardware (pre-2000). It took vendors a while to get ACPI support correct
and older hardware is more likely to have BIOS problems with ACPI.

11.13.2.3. ÙÚç4±

Most system hangs are a result of lost interrupts or an interrupt storm. Chipsets may have problems
based on boot, how the BIOS configures interrupts before correctness of the APIC (MADT) table, and
routing of the System Control Interrupt (SCI).

Interrupt storms can be distinguished from lost interrupts by checking the output of vmstat -i  and
looking at the line that has acpi0 . If the counter is increasing at more than a couple per second,
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there is an interrupt storm. If the system appears hung, try breaking to DDB ( CTRL!+!ALT !+!ESC on
console) and type show interrupts .

When dealing with interrupt problems, try disabling APIC support with hint.apic.0.disabled="1"  in
/boot/loader.conf .

11.13.2.4. ×e

Panics are relatively rare for ACPI and are the top priority to be fixed. The first step is to isolate the
steps to reproduce the panic, if possible, and get a backtrace. Follow the advice for enabling
options DDB  and setting up a serial console in Å£ôé] (Serial Line) Q£ DDB |c®ä  or setting
up a dump partition. To get a backtrace in DDB, use tr . When handwriting the backtrace, get at least
the last five and the top five lines in the trace.

Then, try to isolate the problem by booting with ACPI disabled. If that works, isolate the ACPI
subsystem by using various values of debug.acpi.disable . See acpi(4)  for some examples.

11.13.2.5. ÙÚwãeï4eÌI¸e

First, try setting hw.acpi.disable_on_poweroff="0"  in /boot/loader.conf . This keeps ACPI from
disabling various events during the shutdown process. Some systems need this value set to 1 (the
default) for the same reason. This usually fixes the problem of a system powering up spontaneously
after a suspend or poweroff.

11.13.2.6. BIOS ÄbbBÕ3 Bytecode

Some BIOS vendors provide incorrect or buggy bytecode. This is usually manifested by kernel
console messages like this:

ACPI-1287: ***  Error: Method execution failed [\\ _SB_.PCI0.LPC0.FIGD._STA] \\
(Node 0xc3f6d160 ), AE_NOT_FOUND

Often, these problems may be resolved by updating the BIOS to the latest revision. Most console
messages are harmless, but if there are other problems, like the battery status is not working, these
messages are a good place to start looking for problems.

11.13.3. 3,ñP3 AML

The BIOS bytecode, known as ACPI Machine Language (AML), is compiled from a source language
called ACPI Source Language (ASL). The AML is found in the table known as the Differentiated
System Description Table (DSDT).

The goal of FreeBSD is for everyone to have working ACPI without any user intervention.
Workarounds are still being developed for common mistakes made by BIOS vendors. The
Microsoftª interpreter ( acpi.sys  and acpiec.sys ) does not strictly check for adherence to the
standard, and thus many BIOS vendors who only test ACPI under Windowsª never fix their ASL.
FreeBSD developers continue to identify and document which non-standard behavior is allowed by
Microsoftª's interpreter and replicate it so that FreeBSD can work without forcing users to fix the
ASL.

To help identify buggy behavior and possibly fix it manually, a copy can be made of the systemÕs
ASL. To copy the systemÕs ASL to a specified file name, use acpidump  with -t , to show the contents
of the fixed tables, and -d, to disassemble the AML:

# acpidump -td > my.asl

Some AML versions assume the user is running Windowsª. To override this, set
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hw.acpi.osname= "Windows 2009"  in /boot/loader.conf , using the most recent Windowsª version
listed in the ASL.

Other workarounds may require my.asl  to be customized. If this file is edited, compile the new ASL
using the following command. Warnings can usually be ignored, but errors are bugs that will
usually prevent ACPI from working correctly.

# iasl -f my.asl

Including -f  forces creation of the AML, even if there are errors during compilation. Some errors,
such as missing return statements, are automatically worked around by the FreeBSD interpreter.

The default output filename for iasl  is DSDT.aml . Load this file instead of the BIOSÕs buggy copy,
which is still present in flash memory, by editing /boot/loader.conf  as follows:

acpi_dsdt_load="YES"
acpi_dsdt_name="/boot/DSDT.aml"

Be sure to copy DSDT.aml  to /boot , then reboot the system. If this fixes the problem, send a diff(1)
of the old and new ASL to freebsd-acpi  so that developers can work around the buggy behavior in
acpica .

11.13.4. ÇÉ24a|c¡:

The ACPI driver has a flexible debugging facility. A set of subsystems and the level of verbosity can
be specified. The subsystems to debug are specified as layers and are broken down into
components ( ACPI_ALL_COMPONENTS) and ACPI hardware support ( ACPI_ALL_DRIVERS). The
verbosity of debugging output is specified as the level and ranges from just report errors
(ACPI_LV_ERROR) to everything ( ACPI_LV_VERBOSE). The level is a bitmask so multiple options can
be set at once, separated by spaces. In practice, a serial console should be used to log the output so
it is not lost as the console message buffer flushes. A full list of the individual layers and levels is
found in acpi(4) .

Debugging output is not enabled by default. To enable it, add options ACPI_DEBUG to the custom
kernel configuration file if ACPI is compiled into the kernel. Add ACPI_DEBUG=1 to /etc/make.conf
to enable it globally. If a module is used instead of a custom kernel, recompile just the acpi.ko
module as follows:

# cd /sys/modules/acpi/acpi && make clean && make ACPI_DEBUG=1

Copy the compiled acpi.ko  to /boot/kernel  and add the desired level and layer to /boot/loader.conf .
The entries in this example enable debug messages for all ACPI components and hardware drivers
and output error messages at the least verbose level:

debug.acpi.layer="ACPI_ALL_COMPONENTS ACPI_ALL_DRIVERS"
debug.acpi.level="ACPI_LV_ERROR"

If the required information is triggered by a specific event, such as a suspend and then resume, do
not modify /boot/loader.conf . Instead, use sysctl  to specify the layer and level after booting and
preparing the system for the specific event. The variables which can be set using sysctl  are named
the same as the tunables in /boot/loader.conf .

Once the debugging information is gathered, it can be sent to freebsd-acpi  so that it can be used by
the FreeBSD ACPI maintainers to identify the root cause of the problem and to develop a solution.
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!
Before submitting debugging information to this mailing list, ensure the latest
BIOS version is installed and, if available, the embedded controller firmware
version.

When submitting a problem report, include the following information:

¥ Description of the buggy behavior, including system type, model, and anything that causes the
bug to appear. Note as accurately as possible when the bug began occurring if it is new.

¥ The output of dmesg  after running boot -v , including any error messages generated by the bug.

¥ The dmesg  output from boot -v  with ACPI disabled, if disabling ACPI helps to fix the problem.

¥ Output from sysctl hw.acpi . This lists which features the system offers.

¥ The URL to a pasted version of the systemÕs ASL. Do not  send the ASL directly to the list as it
can be very large. Generate a copy of the ASL by running this command:

# acpidump -dt > name-system.asl

Substitute the login name for name  and manufacturer/model for system . For example, use njl-
FooCo6000.asl .

Most FreeBSD developers watch the FreeBSD-CURRENT mailing list , but one should submit
problems to freebsd-acpi  to be sure it is seen. Be patient when waiting for a response. If the bug is
not immediately apparent, submit a bug report. When entering a PR, include the same information
as requested above. This helps developers to track the problem and resolve it. Do not send a PR
without emailing freebsd-acpi  first as it is likely that the problem has been reported before.

11.13.5. ö÷t%

More information about ACPI may be found in the following locations:

¥ The FreeBSD ACPI Mailing List Archives ( https://lists.freebsd.org/pipermail/freebsd-acpi/ )

¥ The ACPI Specification

¥ acpi(4) , acpi_thermal(4) , acpidump(8) , iasl(8) , and acpidb(8)
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UEFI ¸e3¸-89àwQRS<

w MBR S3®ä½º°K9¸eÛÜ®ä ( Boot
manager )Fr¹?#¹°2!"¦Üú3®ä<¸eÛÜ®ä½º°öóV>3®ä°^óÇºn3¨ó
òºOï;vÙÚ<¸eÛÜ®ä3ímbáê FreeBSD ¸eÛÜ®ä boot0 òK Boot Easy zE Grub
º"Çáà Linuxª -R�<

§Ãb45óò9ÓÙÚFMBR °úùºn!¨óòY¸e3 (!"S) ætu
(Slice)FJÌ@Rwêætu!3®ä?ë£çê39ÓÙÚ<×bAò9ÓÙÚ^w¯FYz45YÈï
9ÓÙÚyÀ3¸eÛÜ®äFz×!"¦YzY/&ïú39ÓÙÚ<

ç\3 FreeBSD
¸eÙÚ­^ùòÄàF¨óòÄàÃåË_g×lQQ£rLÉ>Á@R¨ÍÄàF¨ÍòÄàw@R¨
ùÄàËï°03A¿jAóäF¨ùòÄà°]^ë£9ÓÙÚ389<ó89­^ùòÄà3=T?
MBR by`wÄàó2ÄàÍZö@R®ä3ëM<§=¹89DÜwóm× FreeBSD
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ZöÖÜVbÂ[3ë£®ä<

X*°ªÿ¸üõ75åÁûüH=¹5åÜ!"<X*¸e®£]^ËÌFX*¥°|T_`x¤!"¦
®£
init(8) F=ò®£°&'ºnwYz!"3É>FJÌïú!"¦263¡WPå?1ë;vÙÚ»PLx
]ízZöDéx]»ïú#¹õPLw¸e¯&ïú3®£<

*WX§Vx÷³´=¹ÄàÁï-_g2 FreeBSD ¸e®£Üú<

12.2.1. ¸eÛÜ®ä

b¯°Kw MBR S3¸eÛÜ®ä,¸e®£3 ¨VÄà (Stage zero) FFreeBSD ñP°!" boot0
¸eÛÜ®ä<

R FreeBSD 45®äâ453 MBR ¥?z /boot/boot0  ,µ¶<boot0 3ëM2áÇõy`w 446
ò#G«?RÇætþ2 0x55AA æ¹g#Ç MBR 3}èá<§45Aò9ÓÙÚ!" boot0
FÝ°w¸e¯Èï_ê-í3:e1

í 28. boot0  jkÊö

F1 Win

F2 FreeBSD

Default: F2

ñ9 9ÓÚ§w FreeBSD ËÌr45Ý°3,ìb3 MBRF§=oA->1Fï¦&!" FreeBSD
MBR Çýìb3 MBR Y!"zêæç1

# fdisk -B -b /boot/boot0 device

ñS device  ¸eºnFí_¨óò IDE ºn, ad0F¨Íò IDE _`î3¨óò IDEºn, ad2F¨óò
SCSI ºn, da0<&÷)èû3 MBR PLjö÷ boot0cfg(8) <

12.2.2. Äàó2ÄàÍ

·¸!F¨ó2¨ÍòÄà ,ºn!ãóòuI!ãóò®ä3óV>FRÇ>7!3y`Fi½õ­^
/V>F³?°óë45<i½°R FreeBSD 45®äï bsdlabel  Å /boot/boot  QËG?<

=/òÄà #Ç;vÙÚËõFw¸eætu3¨óòºOFÅ¨óòºnfu (Sector)
¸üF=ò#å¥? boot0
ïñ ¸eÛÜ®äâ°j^3%éFÁ°ù{Yz@R3®äzàM¸e®£<

¨óòÄà3 boot1  <º3ÞÀFT,iÃZb 512 #G«3ëM<iÃZ~Éj^ætu¡:3
FreeBSD bsdlabel  zEù{Á@R boot2 <

ÄàÍ boot2  úçQRóäFZöÜy FreeBSD
;vÙÚ?úù;v<iYzÖÜóòÞÀ3³ü?Y/&@R3X*ïë£®ä<iâ@R3ë£®ä
(loader) VQRÁZ¥Ç¸ePL;<§¸e®£wÄàÍSOFÝ°Èïzê3Üúhü1

í 29. boot2  jkÊö

>> FreeBSD/i386 BOOT

Default: 0:ad (0,a)/boot/loader
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boot:

&V0S453 boot1  2 boot2  Y!" bsdlabel FñS diskslice  ?&¸e3ºn2ætuFí_ ad0s1
ýþ¨óò IDE ºn3¨óòætu1

# bsdlabel -B diskslice

"
§Ã!"ºnJKF_ ad0F bsdlabel  ¥°z "bKu"3èä"
?÷)ºnFGN°÷)ög­tu<=òYZ2ñ93ú9NãFâzwÔê Return
iËïjo©&~ diskslice <

12.2.3. Äàù

loader ?ùÄà¸e®A3}ÌóòÄàFë£®ä#Ç;vÙÚËSF½ºw /boot/loader <

loader
Ô&ø%?k";bVQRæçC35ëîöî0,µ¶3à÷æçCÖÜóòÜú3éä?0PL<

wûüH3´®SFloader °õ7 Console 2ºnFÁ{íYz"?¸e3ºn<wR Script
ïÜú}£!"¦æç3%é°PLÖU3õþÁïúîöî<

loader ªÿ°¥Ç /boot/loader.rc F=ò®äñPò°¥Ç /boot/defaults/loader.conf
?PLlÜ3õþñPØzE¥Ç /boot/loader.conf  ?U=¹õþ0*%3V¡< loader.rc
ªÿ°É=¹õþ?h9F¥ÇY/è«2X*<

}ÌFñPtuê loader °ãÓij}£ 10
;<F§qbõSO3i°ªÿïúX*<§õ!"¦SOFÝ°ß!"¦ÈïÖï^GFU¯!"Yz!
"æçC?Qùõþ»Åëâbè«»ë£è«FJÌ}Ì¸eïñ~¸e< ë£®äà÷æç
Sôí1}º!"3 loader æç<&]ù1yâbY"3æçFjö÷ loader(8) <

þ 9. ë£®äà÷æç

õþ :;

autoboot seconds §wæL¯7 (;)
àqbSOF°àMïúX*<Uæç°Èï{þF
ñP3¯7, 10 ;<<

boot [-options ] [kernelname] !"ögæL3YZïX*JK)×ïúX*F&R
æçôæLX*JK"îð@R
unload F}Ý°!"ðïë£´3X*<§
kernelname  N?]ù3]äÝ°úù /boot/kernel
E /boot/modules  ¥ê<

boot-conf ÉÌæL3õþE}º"3 kernel
o0ó©Öã3èúè«På<=Ãbw@R
unload  ËÌF[\õVõþËïéY!"<

help [topic ] Èïè /boot/loader.help
ÇÉ3:;:e<§æL3ÔÕ, index
Ý°ÈïâbY"3ÔÕ<

include filename  É ¥ÇæL3;vÁîö¢óR<§bcdÝ°)×S
à include <

load [-t type ] filename RæL3;vJKë£X*»X*è«ïæLè·3
;v<ögÇ filename
ËÌ3öþç°õ|q|ê;v<§ filename
N?%U#åÝ°úù /boot/kernel  E
/boot/modules  ¥ê<
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õþ :;

ls [-l] [path ] ÈïæL]äS3;vF§\æL]äÝ°ÈïËø
ûS3;v<§bæL -
lFÝ°D;vëMóãÈï<

lsdev [-v] ôíâb35åF=¹5åYZYz"?ë£è«<
§bæL -v Ý°ÈïVx÷3¡:<

lsmod [-v] ÈïSë£3è«<§bæL -v
Ý°ÈïVx÷3¡:<

more filename ÈïæL3;vFÁÇ¢ LINES RÈïÌ°2¦<

reboot )×ñ~ïúÙÚ<

set variable , set variable =value PLæL3ëìõþ<

unload ­|âbSë£3è«<

=íbó¹ loader "=3*ú-í<&!"óÒ3X*¸eQ£À!"¦èä (Single-user mode) Y1

Êboot -s

&ÅëóÒ3X*2è«FJÌë£ðïïöóòæL3X*Y1

Êunload
Êload kernel.old

!" kernel.GENERIC ?ýþ45®ä!"3ñPX*Fï kernel.old
?ýþwÙÚ56ËïïPLèûX*ï453X*<

!"zêæç?!"öóòX*ë£óÒ3è«1

Êunload

Êset kernel ="kernel.old"
Êboot-conf

&ë£óòSèúH3X*På Script Y1

Êload -t  userconfig_script /boot/kernel.conf

12.2.4. }EÄà

R loader ïR°ú¸ loader 3 boot2
ë£X*ËÌFë£®ä¥°(C?Nb!"ög¸eöáFÁËÌÄ&Qù¸e3éä< ¸e¯X*Üú
öþ  ôí1º"3¸eöáFjö÷ boot(8)  ÇÉVAñ ¸eöá3¡:<

þ 10. ¸e¯X*Üúöþ

Zø :;

-a X*ûüH¯F°éB&1ë,Ë;vÙÚ35å<

-C R CDROM 0,Ë;vÙÚ¸e<

-s ¸eQ£À!"¦èä<
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Zø :;

-v X*ïú¯ÖÜVAx÷¡:<

óøX*]^¸e®£ÌF¥°|T_`x¤!"¦®£ init(8) Fê®£#Ç /sbin/init  ïw loader  S3
init_path  õþâæ3®ä]ä<=?¸e®£3}ÌóòÄà<

¸e®£°&'ÙÚ!3;vÙÚ3ó\[ (Consistency)F§ UFS ;vÙÚNó\H fsck  ç=ú¯Finit
°×ÙÚQ£À!"¦èäFz×ÙÚÛÜ¦Zöîªy.BÕF}ÝÙÚ°¸eQ£A!"¦èä<

12.2.4.1. À!"¦èä

!"¦Yzw¸e¯æL -s ïw loader PL boot_single
õþQ£=òèä<ÑYz?´wA!"¦èä@R shutdown now
Q£Uèä<Q£À!"¦èä¯°íìU:e1

Enter full pathname of shell or RETURN for /bin/sh:

§!"¦Ôê Enter FÙÚ¥°Q£ñP3 Bourne shell<&æL!"ñ 3 Shell Ý}£ê Shell
3]ù]ä<

À!"¦èä½º"?ú?T;vÙÚNó\ï¸ePL;->cdM^3ç=¸eFÑYz"?ñPÅ{
3 root
3vgFT,wÀ!"¦èä°¤¯U*%ÙÚEPL;]ù3^Çx<w=òèäêqbx]DZ<

¯JÀ!"¦èäUú?ÙÚ@bÖfF³§ÙÚówN4@3|â¥°b4@!3õK<ñPF¸eQ£
À!"¦èäÌFögZö^Ç*DÔe3!"¦¥;bÙÚ3]ù_`x<

§w /etc/ttys  ÙÚ console  V¡, insecure FÙÚ¥°wûüHÀ!"¦èäïðéB root
3vg<=Y23óL®Å34@[F³¥ç=w{- root  vg¯ñPvg<

í 30. w /etc/ttys  PLN4@3 Console

# name  getty                           type    status          comments

#

# If console is marked "insecure", then init will ask for the root password

# when going to single-user mode.
console none                            unknown off insecure

N4@ ( insecure ) console ýþU Console 3*D4@[ÌÍ,N4@ (insecure)FâzÃbåË root
vg3BYz!"À!"¦èä<

12.2.4.2. A!"¦èä

§ init àº{|;vÙÚïwÀ!"¦èä3!"¦]^189Á}£ exit
>¸À!"¦èäFÙÚ¥°Q£A!"¦èäFw=òèä¥°¸üÙÚ3¡WPå<

¡WPåÙÚ (Resource configuration system) °Å /etc/defaults/rc.conf  ¥ÇPLñPØzEÅ
/etc/rc.conf  ¥ÇÙÚrL3PLFªÿ°àM1ëÙÚôÇ /etc/fstab
3;vÙÚFÑ°ïúx]ìú»ñ 3ÙÚ DaemonFJÌ@R*%S45²o3ïú Script<

&1yVAb4¡WPåÙÚFjö÷ rc(8)  zECü#Ç /etc/rc.d  3 Script<
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12.3. PL¸eïúhü
àº FreeBSD ÙÚ¸e°w Console ÈïzóÙô:e?þï¸eQÅ<¸eïúhü (Boot splash
screen)
?öóàYzóâb¸eõ72ìúïú:e©c3¸ehüF³×!¸ï1ïúhüFIbbôþ3¸e
ë£®ä3:eF_1¸eYZYÀzE{þ¯73ÖïFI°w¸e¯Èï<w¸e®£¯YzÔêij
!3Ôi?4³ÈïS3ïúhü<

FreeBSD b/àµ*3ëìYz!"Fóà?ñP3|ÚFG Console
æçôëìFwÙÚ]^¸eËÌF¥°Èï Console
{£Öï<öóàëìÝ?PLÕ3ö·HëìFjö÷ X Window ÙÚ
zÇÉVAb4_g452PLö·HÈïÛÜ®ä2ö·H{£ÛÜ®ä3¡:<

ÙÚ¸eËÌFïúhüñP°9,jk'¬®äFóà¯7\!"¥°ÈïïúhüFÁH°ÎëV¡ñ
ö3@ÅFÅ;@|<º}FJÌoàMÎë<ïújk'¬®ä3PLYw /etc/rc.conf  23óR saver=
?V¡<bÆAà÷3jk'¬®äY"Fw splash(4)  Sb:;< saver= 3YZÃ°²"pFG
ConsoleFUö·HÈïÛÜ®äÁN°bögñ'<

?´45 sysutils/bsd-splash-changer  ²oï
PortFYw¸e¯ÈïleØY3ïúhü<ïúhüDZÉÑ 256 ¼3ä+ö ( .bmp )»ZSoft PCX ( .pcx )
ï TheDraw ( .bin ) âä< .bmp , .pcx  ï .bin  ö÷"îówË­tuFí_Ç /boot <ïúö÷;"î!"
320x200 ö?ïV¤3y7ÅzZöwáê VGA ³üí!h9F&wñP 256 ¼»320x200
ö?ïV¤3y7ÅPL¸eïúö÷FY3£êR| /boot/loader.conf FÁo0 splash.bmp
,*P&!"3ä+ö;1

splash_bmp_load="YES"

bitmap_load="YES"
bitmap_name="/boot/splash.bmp"

&!" PCX ;ÝYo0ä+ö;1

splash_pcx_load="YES"

bitmap_load="YES"
bitmap_name="/boot/splash.pcx"

§&¡!" https://en.wikipedia.org/wiki/TheDraw  âä3 ASCII öY1

splash_txt="YES"

bitmap_load="YES"
bitmap_name="/boot/splash.bin"

&!"jë3ö÷?]^ùòÈïhüÉÑ3y7Å}ëYp 1024x768 ö?FVESA
è«Ñ"îwÙÚ¸e¯ë£<§!"èû3X*Fj&LèûX*PL;SbÄb VESA
X*PLYZ<&ë£ VESA è«?ÈïïúhüYw /boot/loader.conf
!¤ímSÖ|3ùRËï3£êR1

vesa_load="YES"

ñ b"3 loader.conf  YZÃb1

beastie_disable="YES"
=ò°4³¸eYZYÀ3ÈïF³{þg¯ÖïI°w<×!4³1¸eYZYÀFw{þg¯Öï¯

231

https://man.freebsd.org/cgi/man.cgi?query=splash&sektion=4&format=html
https://cgit.freebsd.org/ports/tree/sysutils/bsd-splash-changer/
https://en.wikipedia.org/wiki/TheDraw


}£Y/3YZÃ?°ïúU±3¸eYZ<

loader_logo="beastie"
=òYZ°o0ñP2!¼3MaÉöïómÈïÇ¸eYZYÀCü3 "FreeBSD" t^<

&ÇÉVA¡:Fjö÷ splash(4) , loader.conf(5)  zE vga(4) <

12.4. 5åÖï
wó¸üÙÚïú¯F¸e loader(8)  °¥Ç
device.hints(5) F=ò;Sj^1X*¸e¡:F×õþFb¯¼½ò°Kñ, "5åÖï (Device
hints)"<=¹ "5åÖï (Device hints)" °|T¤5åÍú®ä05å3På!"<

5åÖïÑYwÄà 3 ¸eë£®äÖï¯æLF_ Äàù  S3ï-FñõþÑYz!" set  23»!"
unset  ­|»!" show  (õFÑY3,PLw /boot/device.hints
3õþF³w¸eë£®ä}£35åÖïÁN?éôb63Fwêó©ñ~¸eôÌ¥°ò6<

óøÙÚ¸eÌF¥Y!" kenv(1)  ?ôíâb3õþ<

/boot/device.hints  3ï=,óòõþóRF!"~^° "#" 0,èyª°F¢óR3Üª_ê1

Êhint.driver.unit.keyword ="value"

wÄà 3 ¸eë£®ä3ï=Ý,1

Êset hint.driver.unit.keyword =value

ñS driver  ,5åÍú®äJK» unit  ,5åÍú®äÀ#ò°E keyword
,Öï4i^F4i^RzêYZâ«^1

¥ at : æL5åâDÜ3ëå{ (Bus)<

¥ port : æL&!"3 I/O ¸ü#å<

¥ irq : æL&!"3SOjÊò°<

¥ drq : æL DMA ÊËò°<

¥ maddr : æL5åâ!"3*D-.D#å<

¥ flags : PLÖÜ¤5å3áàöá#G<

¥ disabled : §P, 1 ÝY4³ê5å<

RÇ5åÍú®äYZ°ªÊïjÊVA\ôÇU"3ÖïF÷¤ðÀ¥Íú®ä389#$<&ÇÉVA
¡:jö÷ device.hints(5) , kenv(1) , loader.conf(5)  zE loader(8) <

12.5. 4e®£
w!" shutdown(8)  _`4³¯F init(8)  °A¡@R /etc/rc.shutdown  Script ªÿ|T TERM
¯°¤âb3®£FJÌ|T KILL ¯°¤\w¯7àSà3®£<

&wÉÑlWÛÜ3Åª2ÙÚ4³ FreeBSD ÔelWFY!" shutdown -p now
?)×4³lWF&ñ~ïú FreeBSD ÙÚY!" shutdown -r now <89B"î, root  ï, operator
3^KrY@R shutdown(8) F;b=¹m>3BÑY!" halt(8)  2 reboot(8) Fö÷=¹æç2
shutdown(8)  389#$?ÇÉVA¡:<

&ú¡f«^KYö÷ !"¦2µ¶ù°ÛÜ <
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! lWÛÜÄ&zë£ acpi(4)  è«ï§ñp>òöpèûX*S<
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Chapter 13. 4@[
13.1. ·¤
Nr*DïFGF4@[=òÔÕë|bùò Ó.úÿiF!"òáêvíS³õ"?Yµ_g&'ÙÚ
2x]34@[<m, FreeBSD "î1y_g¸¹�62£ <

wUW°ërôòµ*=ÜE·î<FreeBSD
ÙÚ34@[bÆA2üFHbÆA¨ùé89Yz"?234@[<

¥]=WFa§1y1

¥ µ¶ FreeBSD ÙÚ4@·¸<

¥ FreeBSD S3ôà3v (Crypt) e`<

¥ _gPLó©[vg~�<

¥ _gPL inetd(8)  S3 TCP Wrapper<

¥ _gw FreeBSD PL Kerberos<

¥ _gPL IPsec ÁH÷) VPN<

¥ _gw FreeBSD PLÁ!" OpenSSH<

¥ _g!";vÙÚ ACL<

¥ _g!" pkg ?BCÅ Port ²oC453¨ùéID²o<

¥ _gk" FreeBSD 4@ab<

¥ cd?®£;< (Process Accounting) zE_gw FreeBSD ¸ï<

¥ _g!"{£è¹ï¡Wy`¡¢Î_`!"¦¡W<

w¸üÀ¥=WËïFaÄ&1

¥ 1y FreeBSD µ¶Ex]·¸<

ñ 34@[¤Õ°w*89#$3ñ ":;<í_ 5`^Ç_` (Mandatory Access Control, MAC)
°w 5`^Ç_` (MAC)  ërEx]LMN°w LMN  ër<

13.2. Þ³
'4?¢òB3WöFögÙÚS3oäçY×£ ¦ÇÉU4i¡:3^ÇxÁ¿\ùòx]3ÄÅ<¡
:4@3ñSóòX*=Ý¥? CIA ù^ÇFýþÿ¡:ÙÚ3ev[ (Confidentiality)»]ù[
(Integrity) zEY"[ (Availability)<

CIA
ù^Ç?lQ4@3µPFß_ãÖÜ2!"¦9Å ½3¡¢É|'¬ó¾ñ&<í_FóòÖÜ°9Å
 ½3¯"í¡:õ4@3'^ (ev[)» ½3ûÀN°w\¥êõÉ¡ (]ù[)
zE ½l¯Yz^Ç ½3ûÀ¡: (Y"[)<

&ÖÜ
CIAF4@uÌ°±"LÑHÅ3Z[<LÑHÅ3·¸?23þò'@Ä2?¸¹ÀóÄ2ò6¥¿\ù
ò4@ÙÚÖy<í_FÙÚÛÜ¦NZîªL¸LMN2ÌÍx]ïÙÚ34@[FÃ&ã¯BCù°»
(C Binary
3]ù[2&'\õ45aß89<&@Rb63'4Z[F"î1yÜázE_gàÑÜá<

cdÜáñ'|lQ4@[?
ÜáÁNÌyÇwFáA¡\³®x^ÇÙÚ3Fá�6¦FÜáÑ/ÄK8»aßID»\³ÆY3x]
5å»ïJåç»4@[åæ&p?éèâäU#<

ÙÚ2x]Yzõ\³®x^ÇFb¯?T,ßõFï?TFá�6¦FïwT¹víSF?T½Ó7ãï
¦ïK8<0,!"¦Fñ&3?0ÕL-êkzE×bòdM^4@åæZöá~Á4aYZ3BÕ¤4
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@ÆÇ<0,ÛÜ¦Fñ&3?1yÜáÁêkw->¯ZöNsÜá<

×&±"'4|ÙÚ!¯F÷¤Rµ*ù°zEÙÚPL¸ü'@Fªÿ&'x]2F!ñ]àÙÚøZz
E«¬34@®£<ÆA«¬S³b+,ý·5åPå34@[øZFêøZ±/Ä89y»¶!·lQ»
Rú5å»#e»!éíìî»¸-íìî34@På<wëAþvíSFÑçS³báê89®£
(SOP)F×bzÞ¯Fjß4@ÆÇåé<

Þ³ªê?3V>§:;_gw FreeBSD ÙÚ!@R=¹µ¶34@På<*Wªê?3V>§³´w
FreeBSD ÙÚ@R4@[øZ¯°"|3rL89<

13.2.1. Là{£

&&'óòÙÚ34@}Õ3mä¥?0Õù°3BCF&' root
!"1óò5GbÖ3vgFÁ=òvg\wñ %é!"´FJÌ4³ögçî{£^Çx3ù°<

&Là{£^Çù°b/àé=F¨óà?zLù°Fzê-í°zL toor  ù°1

# pw lock toor

¨ÍàLà{£^Ç3éä?É Shell V¡, /usr/sbin/nologin FÃbw6!"¦YzV¡ñ !"¦3
Shell1

# chsh -s /usr/sbin/nologin toor

/usr/sbin/nologin  shell Yz¸¹ÙÚ­q Shell ¤A¡{£3!"¦<

13.2.2. ù°56®x

wbó¹víFÄ&2ñ !"¦¼"ÙÚÛÜxyFFreeBSD
b/àéäYz"Ü=àtu<¨óàFÑ?jN÷¤3éäF?2 wheel  f«3^K¼" root
3vgF=àéä!"¦YzwÄ&w6!"¦3^Çx¯}£ su JÌ}£ wheel
3vgFw]^Ä&ÛÜ^Çx3æçËÌF!"±}£ exit  >¸<&3£!"¦|=òf«FYòä
/etc/group  JÌ3£ê!"¦| wheel  Zø3}ÌF!"¦"îzn°^G­kÁNYb>G<

¨ÍàéäFÑ?j÷¤3éäF45 security/sudo  ²oï Port
?Ö5xy<=òIDÖÜ1rõ3BC»V÷ç3!"¦_`FJÌYzPLzL!"¦ÃZ@RrLÄ
xy3æç<

w45ËÌF!" visudo  ?òä /usr/local/etc/sudoers <=ò-í°÷)~ webadmin  f«FÁ3£
trhodes  ù°|êf«FJÌPLêf«Yñ~ïú apache24  3^Çx1

# pw groupadd webadmin -M trhodes -g 6000

# visudo
%webadmin ALL=(ALL) /usr/sbin/service apache24 *

13.2.3. vgògéä

vg?¡:ý·3"&ËaF×"î!"vg¯F±&bQRH5ë3Rçe`?3vj^wvg¡¢ÎS
3vg<FreeBSD ÉÑ DES, MD5, SHA256, SHA512 zE Blowfish Rçiÿ=Çñ crypt()
®äÎ<ñP!" SHA512FN÷¤¡^VN4@3Rçiÿ=F³Y¡^V4@3 Blowfish iÿ=<

! Blowfish N? AES 3óV>HNªlögáé¡:"Üáê (Federal Information
Processing Standards, FIPS)FwT¹ëìYZN°§Æ!"=à3véä<
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&åËøï"gàRçiÿ=?3vT#!"¦vgFw6!"¦Yz(õw FreeBSD
vg¡¢ÎSê!"¦3RçF¢òRç3ó¸ü¥°zª°áïñ"?3vvgâ!"3Rçe`<§!
" DES Ý¸üN°bögª°FG MD5 3ª°Ý? $FSHA256 E SHA512 3ª°? $6$FBlowfish
3ª°? $2a$<wzêímS dru  3vg!zñP3 SHA512 iÿ=3vFT,ñRç3¸ü,
$6$<ÞßFê3v´3RçFN?=?3vgF°j^Çvg¡¢ÎS1

# grep dru /etc/master.passwd
dru: $6$pzIjSvCAn .PBYQBA$PXpSeWPx3g5kscj3IMiM7tUEUSPmGexxta .8Lt9TGSi2lNQqYGKs
zsBPuGME0:1001:1001::0:0:dru:/usr/home/dru:/bin/csh

Rçe`?PLwê!"¦3{£è¹ (Login class)FzU,íFê!"¦ÂÇ default
{£è¹FHRçiÿ=?zêRPLw /etc/login.conf 1

Ê       :passwd_format=sha512:\

&V¡iÿ=, BlowfishFYú¡êR_ê1

Ê       :passwd_format=blf:\

JÌÉ PL{£è¹  SâÖ¤3éä@R cap_mkdb
/etc/login.conf <ÞßF=òú9N°ñ'ögS^w3vgRçF³=ýþ"î&Êâb!"¦@R
passwd  ?V¡ñvgrbî=ñ~3vâbvg<

TUFá{£F±!"5ñ~� (Two-factor authentication)FÔí?:aã¯&
"bT¾¾¿"F_1YèFzE "åËTò¡:"F_1vg<èÅ OpenSSH ? FreeBSD
µ¶ÙÚ3óV>Fâb?ÿx]3{£±?´3v´3DéH!"zXY,µ¶3~y?oývg<&1
yVA¡:jö÷ OpenSSH<Kerberos 3!"¦YZ°Ä&A0ó¹rõ3V¡rZwñx]!!"
OpenSSHF=¹V¡w Kerberos  S°b:;<

13.2.4. 5`vgøZ

5`w*%ù°!"ã5Åvg3øZ?ÙÚ4@3µ¶Ëó<w FreeBSD
vgÏÅ»vg5ÅzEvgQR[Y!"à÷3Y(z~yè« (Pluggable Authentication Modules,
PAM) ?@R<

*X§ï-_gPLvgÏÅêy2!yzE!" pam_passwdqc.so
?5`!"Úl^G3vgFUè«Yw!"¦V¡ñvg¯5`&Ê<

&PLUè«FÄ&ð^,w6!"¦FJÌÇÜèyw /etc/pam.d/passwd  SÄb pam_passwdqc.so
3R<JÌòäêR?qlvgøZ1

password        requisite       pam_passwdqc.so         min=disabled,disabled,disabled,12,10
similar=deny retry=3 enforce=users

=òím°PL~vgâÄªl3ÄÊ< min
PLYz_`vgÏÅêyFibÊòØT,=òè«ËÌvg3QRÅL´1Êàè·<GQRÅ?R"
îwvgS^w3^Gè·?L´Fí_1t^»þ^»ª°zEëMµF=¹vgè·w
pam_passwdqc(8)
bx÷3:;<w=òímFvgè·3ïùZ,4³3FýþN°ªÊÃ^$=¹QRÅ3vgFNrÏ
Å,g< 12 PLvgøZYªÊ^$ùà^Gè·QRÅHpô 12 ò^G3vgF 10
PLvgøZªÊ^$Üà^Gè·QRÅHpô 10 ò^G3vg<

similar  PLÝ°g%z!"¦ïó©è)3vg< retry  PL°ÖÜ!"¦ù©}£~vg3e°<
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ó=ò;vj^ËÌFV¡vg3!"¦§°ü|_ê3:e1

% passwd

Changing local password for trhodes

Old Password:

You can now choose the new password.

A valid password should be a mix of upper and lower case letters,

digits and other characters.  You can use a 12 character long

password with characters from at least 3 of these 4 classes, or

a 10 character long password containing characters from all the

classes.  Characters that form a common pattern are discarded by

the check.

Alternatively, if no one else can see your terminal now, you can

pick this as your password: "trait-useful&knob" .
Enter new password:

§}£1óòNªgvgøZ3vgFÝ°õg%ÁÈï8bFJÌ!"¦°be°oñ¡Fî|w´PL
3§Æñ¡©þ<

ëAþvgøZ°×vgwA7´Ì´9<&w FreeBSD PLvg'ê79FYw /etc/login.conf
Sê!"¦3{£è¹PL passwordtime <w default  {£è¹SbPL-í1

#       :passwordtime=90d:\

TUF&PLU{£è¹3vgw 90 ïËÌ´9ÃÄ&­|èyª° ( #)FJÌj^òäÜ`Á@R
cap_mkdb /etc/login.conf <

&wò¹!"¦PL9yFY§b679ï|93ïþ2!"¦JK|¤ pw 1

# pw usermod -p 30-apr-2015 -n trhodes

_=òímFb6793âä,ï»ïzE'<&ÇÉVA¡:Yö÷ pw(8) <

13.2.5. õ7 Root 89 (Rootkit)

rootkit  æ3?A¡\³®xÇÉÙÚ root
^Çx3ID<óø45ËÌF=òaßID§Yz,;àë3¸ï¤öóò¤�6¦Q£3ë­<ì*!
Fó³ÙÚSõ rootkit
ë?H@R1úÆú9ËÌFêÙÚß±êÅpñ~45FT,×!<ºÐA3¡4ïÙÚ8®äÑYZ°
Åå�6¦âê3ú¿<

rootkit
UÛÜ¦G4àóbÖf3?1ó³õ7|F¥ýþT"S³õë?F³=è·3±"®äíc3<ºÕF
*X§°ï-óòYz"?õ7 rootkit 389F security/rkhunter <

45U²oï Port ËÌFÙÚ¥Y!"zêæç(C<êæçÖÜÆA¡:H°Ä&#úÔê ENTER
&~1
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# rkhunter -c

ê®£]^ËÌFøïÉ>3:e¥°Èïwhü!<=ò:e/Ä1S(C´Aô;v»Yz3;v»Y
Z3 rootkit zEñ VA¡:<w(C3´®SFYZ° >ó¹b4©c;v»OpenSSH
½:eLY/ES45IDSååæ�*3½"34@[8b»=¹BÕYz)×"ÜïwVx÷3­7Ë
Ìo"Ü<

¢#ÛÜ¦±1ywÙÚ!@R1#¹®äzE=¹®ä3"µ<¨ùé89_ rkhunter 2 sysutils/lsof
zE=>æç_ netstat  2 ps
YzÙÚ!ëÇ3¡:F-ûê#ó¹?àº3F×bN:×3®äíì¯ÖízBFJÌ{íév<¯J
ÜS&¸¹ë?F³Ñ"îõ7?}Sõë?1<

13.2.6. Binary (+

(+ÙÚ;v2 Binary
?@ñ&3FT,iYzÖÜÙÚÛÜ¦2¡4ÆÇb4ÙÚõV3¡:FZö)õÙÚõV3ID±"®
äK,£ õ7ÙÚ (Intrusion Detection System, IDS)<

FreeBSD =>ÖÜ1µ¶3 IDS
ÙÚF¯J¢ïì!°b4@[3¯o°½åÛÜ¦Ö43õVF³=¹¡:?j^w*%3F=×aß3
!"¦be°Zöú¡=¹¡:?©cñUÙÚ3õV<ÑTUF°÷¤÷)óòé)3 Binary
îJÁ§=¹îJj^wàÅ»root ;b3øûïwY­|3 USB ºnïFá rsync íìîVÕ<

à÷ mtree  89YzUóòøûS3àá >óòmâ;F >mâ;°"|óòàmg (Seed)
ïºþFJÌw(Cmâ?}bV¡´¯°Ñ°Ä&!"=òàmgïºþ<=×(Cóò;vï Binary
?}õú¡õ^YZ3óoA<RÇ�6¦ÁNåËàmgF&ïóï(C;v3R+g (Checksum)
þØ?ôåNYZ3<zêím° >ó« SHA256 RçF¢óòw /bin  3ÙÚ Binary
ç°bóòFÁñ°§=¹Øz©cój^w root  3ÌøûF /root/.bin_chksum_mtree 1

# mtree -s 3483151339707503 -c -K cksum,sha256digest -p /bin > /root/.bin_chksum_mtree
# mtree: /bin checksum: 3427012225

3483151339707503  ýþàmgF=òØ±&-ûê?HNY¤ñiBü<

(õ /root/.bin_cksum_mtree  ±° >è)zê3}íÜ`1

#          user: root

#       machine: dreadnaught

#          tree: /bin

#          date: Mon Feb  3 10:19:53 2014

# .

/set type=file uid=0 gid=0 mode=0555 nlink=1 flags=none

.               type=dir mode=0755 nlink=2 size=1024 \

Ê               time=1380277977.000000000

Ê   \133        nlink=2 size=11704 time=1380277977.000000000 \

Ê               cksum=484492447 \
Ê

sha256digest=6207490fbdb5ed1904441fbfa941279055c3e24d3a4049aeb45094596400662a

Ê   cat         size=12096 time=1380277975.000000000 cksum=3909216944 \
Ê
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sha256digest=65ea347b9418760b247ab10244f47a7ca2a569c9836d77f074e7a306900c1e69

Ê   chflags     size=8168 time=1380277975.000000000 cksum=3949425175 \
Ê

sha256digest=c99eb6fc1c92cac335c08be004a0a5b4c24a0c0ef3712017b12c89a978b2dac3

Ê   chio        size=18520 time=1380277975.000000000 cksum=2208263309 \
Ê

sha256digest=ddf7c8cb92a58750a675328345560d8cc7fe14fb3ccd3690c34954cbe69fc964

Ê   chmod       size=8640 time=1380277975.000000000 cksum=2214429708 \
Ê
sha256digest=a435972263bf814ad8df082c0752aa2a7bdd8b74ff01431ccbd52ed1e490bbe7

eî3ÔeJK»÷)mâ;3792¯7»zE÷)Umâ;3!"¦JKG°-ûwUab×SFab
×SÃ°bwøûS¢ò Binary 3R+g»ëM»¯7zE SHA256 òg<

&(+ Binary
îJ?}bõõV´FY!"ðï >3mâ;¿Uøïøû3àáFJÌj^Ü`|;v<=òæçÄ&
×û >=mâ;â!"3àmg1

# mtree -s 3483151339707503 -p /bin < /root/.bin_chksum_mtree >>

/root/.bin_chksum_output
# mtree: /bin checksum: 3427012225

=òú9±° >2!©÷) /bin  mâ;¯ >3R+gÖãF§wUøû3 Binary qbõõV´F#d
/root/.bin_chksum_output  =ò}í;§°?>3<&èGõVFYz!" touch  V¡
/root/.bin_chksum_output  379JÌo@R(+æçó©1

# touch /bin/cat
# mtree -s 3483151339707503 -p /bin < /root/.bin_chksum_mtree >>

/root/.bin_chksum_output

# more /root/.bin_chksum_output

cat changed
Ê   modification time expected Fri Sep 27 06:32:55 2013 found Mon Feb  3 10:28:43 2014

÷¤UÄb Binary zEPL;3øû÷)mâ;FUÄbbÛ¡¢3øûÑ?<½º°, /bin , /sbin ,
/usr/bin , /usr/sbin , /usr/local/bin , /etc  E /usr/local/etc  ÷)mâ;<

ÑbVQÄ3 IDS ÙÚFí_ security/aide <ëAþtu mtree
SYÖÜÛÜ¦âÄ3DZ<§àmg2R+gÜ`'^waß!"¦ç=^Ç3%é?<ºñ&3óoA
<VAb4 mtree  3¡:Yw mtree(8)  {|<

13.2.7. ÙÚ4@[QR

w FreeBSDFbÆAÙÚDZYz!" sysctl  QRF*X°+,ôþYzQR?¸¹òOìú (Denial of
Service, DoS) �634@[DZ<VAb4!" sysctl
3¡:/Ä1_g2¯V¡þØE_gw7¡ËÌ0éôV¡Yw !" sysctl(8) QR  {|<

!
ög¯7!" !" sysctl(8) QR
03PLõVç°×M^NS&3ôç3YZ[!5Fñ'|ÙÚ3Y"[<TU±&U
âb3õV0)õF§YZ3iFðw7¡ÙÚ!*+Fo|!é3ÙÚ!!"<

ñP FreeBSD X*°!"4@[26 -1 ?¸eF=òK9"N4@èä"FT,NYõ (Immutable)
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;vöáYzõ4³HYz¥Çïµ£âb35å<|<b!" sysctl  ïwïú Script
PLú¡êØF}Ý4@[26§°w -1<4@[26YzwÙÚïú¯?´w /etc/rc.conf  PL
kern_securelevel_enable  , YES zE PL kern_securelevel  3Ø,S&34@26?Ö5<jö÷
security(7)  zE init(8)  zÇÉVA2=¹PLEY"34@[26Ö43¡:<

" Öã securelevel  °¿\ Xorg ç=@RzEM^ñ BÕFj0Õ|c3êk<

net.inet.tcp.blackhole  zE net.inet.udp.blackhole  PLYz"?ãÚwS4³Dªg (Port) ÿ|3
SYN ²/HN°4| RST 4±FñP3ú9?°4| RST
?þïêDªgSõ4³FV¡ñP3ú9YUDªg^Ö ("wCüwÙÚ!@R3±"®ä)
ÖÜóL®Å3'¬F&=d0YPL net.inet.tcp.blackhole  , 2 E net.inet.udp.blackhole  ,
1<jö÷ blackhole(4)  zÇÉVAb4=¹PL3¡:<

net.inet.icmp.drop_redirect  zE net.inet.ip.redirect  PLYzÖf¸¹ ñ~¿ß�6 (Redirect
attacks) Fñ~¿ß�6? DoS 3óàF°|TëÇ ICMP è· 5
3²/FRÇ=¹²/ÁN?"&3FPL net.inet.icmp.drop_redirect  , 1 zEPL
net.inet.ip.redirect  , 0 YãÚ=¹²/<

?W]R (Source routing)
?óàõ72^ÇwàVx]SNY]R#`3é=FRÇNY]R#`½º?«¾×iNY]R3FTU
Yz4³=òDZ<&4³=òDZYPL net.inet.ip.sourceroute  zE
net.inet.ip.accept_sourceroute  , 0<

×óùwx]!3eîÄ&|T:e¤âbwmx]!3Ôe¯F°-T ICMP
4±jÊ:e|Òò#`<JGFõV3Ôe?qbÜRYz@R=òú93<&g%âb?èõV3Òò
jÊYPL net.inet.icmp.bmcastecho  , 0<

Ãbó¹rõ3PLw security(7)  b:;<

13.3. ó©[vg
ñP FreeBSD Sà÷ó©[vg (One-time Passwords In Everything, OPIE)<OPIE
Pg"?¸¹ñT�6 (Replay
attack)FñT�6æ3?�6¦-ì1T#!"¦3vgFJÌ!"êvg?^ÇÙÚ<RÇw OPIE
3ëìêFó«vgÃZõ!"ó©Fõ-ì3vgU�6¦G4¥qbcd9"<OPIE
!"14@33véä2öB/4±ÙÚ (Challenge/response system) ?ÛÜvg<FreeBSD
w*9!ñPC" MD5 3v<

OPIE !"1ùàNãè·3vgF¨óà?óÒ3 UNIXª ï Kerberos vgF¨Íà?R opiekey
â >3ó©[vgF¨ùà?"?>ó©[vg3 "õvvg (Secret password)"Fõvvg2 UNIXª
vgç4HN±Öã<

U OPIE ?:Ãböõ/òV>3¡¢@ñ&<ñSóò?"àmg (Seed)" ïK"XY
(Key)"FR/ò^F2Êòþ^«^<öóòÝ?"jý©þ (Iteration count)"F?óò³Ç 1 | 100
73þ^<OPIE °§àmg2õvvgSDÌF²" MD5 3vþ©Ì
(ËÌjý©þ)Fo§Ü`/0^ïòÞn33tÀ^? >ó©[vg<~yÙÚ°LM;<}Ì!"3
ó©[vgF§!"¦ÖÜ3vg3vÌ2ïó©3vgÖãÝY½´~y<RÇC"1Àß33véäF
§!"´3vgõ^DÛÇÑç=³? >ËÌ3ó©[vg<jý©þ°w¢ó©{£^DËÌNôF?
'L!"¦2{£®ä73ã²<×jý©þNôp 1 ¯FOPIE ¥&ñ~ûüH<

=òùò®£°ÔÕ|ôò®ä<|Tjý©þ»àmg2õvvg? >ó«ó©[vgïþòó©[v
g3 opiekey(1) <|1ûüH OPIE ËõF"?V¡vg»jý©þïàmg3
opiepasswd(1) <°¥Çów /etc/opiekeys  3Ö4úy;?ôí!"¦øï3jý©þ2àmg3
opieinfo(1) <

*WX§³´ÜàNã389F¨ó?_gw4@Déê0¨ó©3ó©[vgPLF¨Í?_g!"wN
4@3Déê!"
opiepasswd F¨ù?_gwN4@3Déê{£ÙÚF¨Ü?_g >þòYzõ-ûïôNê?wN4
@3|â!3XY<
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13.3.1. ûüH OPIE

¨ó©&ûüH OPIEF&w4@3|â@Rzêæç1

% opiepasswd -c

Adding unfurl:

Only use this method from the console ; NEVER from remote. If you are using

telnet, xterm, or a dial-in, type  ^C now or exit with no password.

Then run opiepasswd without the -c parameter.

Using MD5 to compute responses.

Enter new secret pass phrase:

Again new secret pass phrase:

ID unfurl OTP key is 499 to4268
MOS MALL GOAT ARM AVID COED

-c °PLC"ûPæçw4@|â@R3 Console èäF_w!"¦ù_ËS3lQï¦?´ SSH
Dé|óùw!"¦ù_ËS3lQ<

ÖïíìÌF}£"? >ó©[{£XY3õvvgF±!"óòNáÁõKí?3vgFH±2!"¦
{£ù°â!"3vgNãFvg"î³Ç 10 | 127 ò^GÏÅË7FJÌj-9=òvg<

ID R°ôí{£JK ( unfurl )»ñP3jý©þ ( 499) zEñP3àmg (
to4268 )<wQR{£¯FÙÚ°-9=¹öþÁHÈïí?F=ÑýþNÄ&öõ-û=¹¡:<}Ìó
R°ôíËÌ=¹öþ2õvvgâ >í?3ó©[vgFwêó©{£¯¥&!"=òó©[vg<

13.3.2. wN4@Déê0ûüH

&wN4@3ÙÚ!ûüHïV¡õvvg°Ä&TòY!"4@3Dé3%é@R
opiekey F=YZ?wTóù¯ö3Ôe!3 Shell<ûüHÄ&PLjý©þF100
YZ?Nc3þ^FàmgYzèRæLïle >FwN4@Déê&õûüHÔeî!"
opiepasswd(1) 1

% opiepasswd

Updating unfurl:

You need the response from an OTP generator.

Old secret pass phrase:

Ê   otp-md5 498 to4268 ext

Ê   Response: GAME GAG WELT OUT DOWN CHAT

New secret pass phrase:

Ê   otp-md5 499 to4269

Ê   Response: LINE PAP MILK NELL BUOY TROY

ID mark OTP key is 499 gr4269
LINE PAP MILK NELL BUOY TROY

&C"ñP3àmgFYîªÔê Return
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0ûüH<ªÿw}£4±Ëï­|4@3DéJÌ¤¯Öã33vöþ >vg1

% opiekey 498 to4268

Using the MD5 algorithm to compute response.

Reminder: Do not use opiekey from telnet or dial-in sessions.

Enter secret pass phrase:
GAME GAG WELT OUT DOWN CHAT

æ04N4@3DéFJÌQË >3ó©[vg4!<

13.3.3.  >À«ó©[vg

wûüH OPIE ËÌQR{£°Èï_ê3Öï:e1

% telnet example.com

Trying 10.0.0.1...

Connected to example.com

Escape character is '^]' .

FreeBSD/i386 (example.com ) (ttypa )

login: <username>

otp-md5 498 gr4269 ext
Password:

OPIE 3ÖïÖÜ1óò@b"3DZF§wvgÖï¯Ôê
Return F¥°¸ï4±DZÁÈï}£3àáF=òDZwA¡#8}£ôNí?3vg¯@b"<

U¯F& >ó©[vg?4±{£¯3ÖïF="îwÊ¯öHY4@@R opiekey(1)
3ÙÚ!]^<=òæçbÖÜ Windowsª, Mac OSª 2 FreeBSD
�*F!"¯Ä&jý©þ2àmg0,wæçô3öþFûêw&{£Ôew{£¯âÖï3:e<

w¯ö3ÙÚ!@R1

% opiekey 498 to4268

Using the MD5 algorithm to compute response.

Reminder: Do not use opiekey from telnet or dial-in sessions.

Enter secret pass phrase:
GAME GAG WELT OUT DOWN CHAT

w >ó©[vgÌF4|{£hüàM{£<

13.3.4.  >A«ó©[vg

b¯°ç=^Ç¯ö3Ôeïqb4@3DéFw=àtuêFYz!" opiekey(1)
?ñð >Aòó©[vgFí_1
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% opiekey -n 5 30 zz99999

Using the MD5 algorithm to compute response.

Reminder: Do not use opiekey from telnet or dial-in sessions.

Enter secret pass phrase: <secret password>

26: JOAN BORE FOSS DES NAY QUIT

27: LATE BIAS SLAY FOLK MUCH TRIG

28: SALT TIN ANTI LOON NEAL USE

29: RIO ODIN GO BYE FURY TIC
30: GREW JIVE SAN GIRD BOIL PHI

-n 5 °jÊ >DMÊòXYFG 30
Ý?æL}Ìóòjý3ò°<Þß=¹ôNí3Ü`3Õ£2!"3Õ£ Ö@ <ó$3Ô@üYZ°S&
"#µêÜ`F}ÝßôNíyÀ<¢óR°ã¯Èïjý©þEó©[vgFwvg!"´Ì¥YJl<

13.3.5. y`!" UNIXª vg

OPIE YzËÌ{£Äà3 IP #åy`!" UNIXª vgFÖ43;v,
/etc/opieaccess F=ò;vñP¥^w<jö÷ opieaccess(5)
?ÇÉVAb4U;v3¡:zE×!"¯&÷Ç34@[BÕ<

=íbóò-* opieaccess 1

permit 192.168.0.0 255.255.0.0

=óR§Æ?W IP #` (áÁÊ| ¡3#`) ªlæLØ2!"3!"¦wög¯7Y!" UNIXª
vg{£<

§w opieaccess  Sqbªl3mÝFñP°g%< OPIE 3{£<

13.4. TCP Wrapper
TCP Wrapper is a host-based access control system which extends the abilities of inetd w6íìî .
It can be configured to provide logging support, return messages, and connection restrictions for
the server daemons under the control of inetd. Refer to tcpd(8)  for more information about TCP
Wrapper and its features.

TCP Wrapper should not be considered a replacement for a properly configured firewall. Instead,
TCP Wrapper should be used in conjunction with a firewall and other security enhancements in
order to provide another layer of protection in the implementation of a security policy.

13.4.1. ûüPL

To enable TCP Wrapper in FreeBSD, add the following lines to /etc/rc.conf :

inetd_enable="YES"
inetd_flags="-Ww"

Then, properly configure /etc/hosts.allow .

! Unlike other implementations of TCP Wrapper, the use of hosts.deny  is deprecated
in FreeBSD. All configuration options should be placed in /etc/hosts.allow .
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In the simplest configuration, daemon connection policies are set to either permit or block,
depending on the options in /etc/hosts.allow . The default configuration in FreeBSD is to allow all
connections to the daemons started with inetd.

Basic configuration usually takes the form of daemon : address : action , where daemon  is the
daemon which inetd started, address  is a valid hostname, IP address, or an IPv6 address enclosed
in brackets ([ ]), and action  is either allow  or deny . TCP Wrapper uses a first rule match semantic,
meaning that the configuration file is scanned from the beginning for a matching rule. When a
match is found, the rule is applied and the search process stops.

For example, to allow POP3 connections via the mail/qpopper  daemon, the following lines should
be appended to hosts.allow :

# This line is required for POP3 connections:
qpopper : ALL : allow

Whenever this file is edited, restart inetd:

# service inetd restart

13.4.2. QÄPL

TCP Wrapper provides advanced options to allow more control over the way connections are
handled. In some cases, it may be appropriate to return a comment to certain hosts or daemon
connections. In other cases, a log entry should be recorded or an email sent to the administrator.
Other situations may require the use of a service for local connections only. This is all possible
through the use of configuration options known as wildcards, expansion characters, and external
command execution.

Suppose that a situation occurs where a connection should be denied yet a reason should be sent
to the host who attempted to establish that connection. That action is possible with twist . When a
connection attempt is made, twist  executes a shell command or script. An example exists in
hosts.allow :

# The rest of the daemons are protected.

ALL : ALL \

Ê   : severity auth.info \
Ê   : twist /bin/echo "You are not welcome to use %d from %h."

In this example, the message "You are not allowed to use daemon name  from hostname ." will be
returned for any daemon not configured in hosts.allow . This is useful for sending a reply back to the
connection initiator right after the established connection is dropped. Any message returned must
be wrapped in quote ( " ) characters.

" It may be possible to launch a denial of service attack on the server if an attacker
floods these daemons with connection requests.

Another possibility is to use spawn . Like twist , spawn  implicitly denies the connection and may be
used to run external shell commands or scripts. Unlike twist , spawn  will not send a reply back to
the host who established the connection. For example, consider the following configuration:

# We do not allow connections from example.com:
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ALL : .example.com \

Ê   : spawn (/bin/echo %a from %h attempted to access %d >> \

Ê     /var/log/connections.log) \
Ê   : deny

This will deny all connection attempts from *.example.com  and log the hostname, IP address, and
the daemon to which access was attempted to /var/log/connections.log . This example uses the
substitution characters %a and %h. Refer to hosts_access(5)  for the complete list.

To match every instance of a daemon, domain, or IP address, use ALL. Another wildcard is
PARANOID which may be used to match any host which provides an IP address that may be forged
because the IP address differs from its resolved hostname. In this example, all connection requests
to Sendmail which have an IP address that varies from its hostname will be denied:

# Block possibly spoofed requests to sendmail:
sendmail : PARANOID : deny

$ Using the PARANOID wildcard will result in denied connections if the client or
server has a broken DNS setup.

To learn more about wildcards and their associated functionality, refer to hosts_access(5) .

! When adding new configuration lines, make sure that any unneeded entries for
that daemon are commented out in hosts.allow .

13.5. Kerberos
Kerberos is a network authentication protocol which was originally created by the Massachusetts
Institute of Technology (MIT) as a way to securely provide authentication across a potentially
hostile network. The Kerberos protocol uses strong cryptography so that both a client and server
can prove their identity without sending any unencrypted secrets over the network. Kerberos can
be described as an identity-verifying proxy system and as a trusted third-party authentication
system. After a user authenticates with Kerberos, their communications can be encrypted to assure
privacy and data integrity.

The only function of Kerberos is to provide the secure authentication of users and servers on the
network. It does not provide authorization or auditing functions. It is recommended that Kerberos
be used with other security methods which provide authorization and audit services.

The current version of the protocol is version 5, described in RFC 4120. Several free
implementations of this protocol are available, covering a wide range of operating systems. MIT
continues to develop their Kerberos package. It is commonly used in the US as a cryptography
product, and has historically been subject to US export regulations. In FreeBSD, MITKerberos is
available as the security/krb5  package or port. The Heimdal Kerberos implementation was
explicitly developed outside of the US to avoid export regulations. The Heimdal Kerberos
distribution is included in the base FreeBSD installation, and another distribution with more
configurable options is available as security/heimdal  in the Ports Collection.

In Kerberos users and services are identified as "principals" which are contained within an
administrative grouping, called a "realm". A typical user principal would be of the form user
@REALM (realms are traditionally uppercase).

This section provides a guide on how to set up Kerberos using the Heimdal distribution included in
FreeBSD.

For purposes of demonstrating a Kerberos installation, the name spaces will be as follows:
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¥ The DNS domain (zone) will be example.org .

¥ The Kerberos realm will be EXAMPLE.ORG.

! Use real domain names when setting up Kerberos, even if it will run internally. This
avoids DNS problems and assures inter-operation with other Kerberos realms.

13.5.1. PL Heimdal KDC

The Key Distribution Center (KDC) is the centralized authentication service that Kerberos provides,
the "trusted third party" of the system. It is the computer that issues Kerberos tickets, which are
used for clients to authenticate to servers. Because the KDC is considered trusted by all other
computers in the Kerberos realm, it has heightened security concerns. Direct access to the KDC
should be limited.

While running a KDC requires few computing resources, a dedicated machine acting only as a KDC is
recommended for security reasons.

To begin setting up a KDC, add these lines to /etc/rc.conf :

kdc_enable="YES"
kadmind_enable="YES"

Next, edit /etc/krb5.conf  as follows:

[libdefaults]

Ê   default_realm = EXAMPLE.ORG

[realms]

Ê   EXAMPLE.ORG = {

Ê   kdc = kerberos.example.org

Ê   admin_server = kerberos.example.org

Ê   }

[domain_realm]
Ê   .example.org = EXAMPLE.ORG

In this example, the KDC will use the fully-qualified hostname kerberos.example.org . The hostname
of the KDC must be resolvable in the DNS.

Kerberos can also use the DNS to locate KDCs, instead of a [realms]  section in /etc/krb5.conf . For
large organizations that have their own DNS servers, the above example could be trimmed to:

[libdefaults]

Ê     default_realm = EXAMPLE.ORG

[domain_realm]
Ê   .example.org = EXAMPLE.ORG

With the following lines being included in the example.org  zone file:

_kerberos._udp      IN  SRV     01 00 88 kerberos.example.org.
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_kerberos._tcp      IN  SRV     01 00 88 kerberos.example.org.

_kpasswd._udp       IN  SRV     01 00 464 kerberos.example.org.

_kerberos-adm._tcp  IN  SRV     01 00 749 kerberos.example.org.
_kerberos           IN  TXT     EXAMPLE.ORG

!
In order for clients to be able to find the Kerberos services, they must  have either a
fully configured /etc/krb5.conf  or a minimally configured /etc/krb5.conf and  a
properly configured DNS server.

Next, create the Kerberos database which contains the keys of all principals (users and hosts)
encrypted with a master password. It is not required to remember this password as it will be stored
in /var/heimdal/m-key ; it would be reasonable to use a 45-character random password for this
purpose. To create the master key, run kstash  and enter a password:

# kstash

Master key: xxxxxxxxxxxxxxxxxxxxxxx
Verifying password - Master key: xxxxxxxxxxxxxxxxxxxxxxx

Once the master key has been created, the database should be initialized. The Kerberos
administrative tool kadmin(8)  can be used on the KDC in a mode that operates directly on the
database, without using the kadmind(8)  network service, as kadmin -l . This resolves the chicken-
and-egg problem of trying to connect to the database before it is created. At the kadmin  prompt,
use init  to create the realmÕs initial database:

# kadmin -l

kadmin> init EXAMPLE.ORG
Realm max ticket life [unlimited]:

Lastly, while still in kadmin , create the first principal using add . Stick to the default options for the
principal for now, as these can be changed later with modify . Type ? at the prompt to see the
available options.

kadmin> add tillman

Max ticket life [unlimited]:

Max renewable life [unlimited]:

Attributes [] :

Password: xxxxxxxx
Verifying password - Password: xxxxxxxx

Next, start the KDC services by running service kdc start  and service kadmind start . While there will
not be any kerberized daemons running at this point, it is possible to confirm that the KDC is
functioning by obtaining a ticket for the principal that was just created:

% kinit tillman
tillman@EXAMPLE.ORG's Password:

Confirm that a ticket was successfully obtained using klist :
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% klist

Credentials cache: FILE:/tmp/krb5cc_1001

Ê   Principal: tillman@EXAMPLE.ORG

Ê Issued                Expires               Principal
Aug 27 15:37:58 2013  Aug 28 01:37:58 2013  krbtgt/EXAMPLE.ORG@EXAMPLE.ORG

The temporary ticket can be destroyed when the test is finished:

% kdestroy

13.5.2. PLíìî!" Kerberos

The first step in configuring a server to use Kerberos authentication is to ensure that it has the
correct configuration in /etc/krb5.conf . The version from the KDC can be used as-is, or it can be
regenerated on the new system.

Next, create /etc/krb5.keytab  on the server. This is the main part of "Kerberizing" a service "Ñ "it
corresponds to generating a secret shared between the service and the KDC. The secret is a
cryptographic key, stored in a "keytab". The keytab contains the serverÕs host key, which allows it
and the KDC to verify each others' identity. It must be transmitted to the server in a secure fashion,
as the security of the server can be broken if the key is made public. Typically, the keytab  is
generated on an administratorÕs trusted machine using kadmin , then securely transferred to the
server, e.g., with scp(1) ; it can also be created directly on the server if that is consistent with the
desired security policy. It is very important that the keytab is transmitted to the server in a secure
fashion: if the key is known by some other party, that party can impersonate any user to the server!
Using kadmin  on the server directly is convenient, because the entry for the host principal in the
KDC database is also created using kadmin .

Of course, kadmin  is a kerberized service; a Kerberos ticket is needed to authenticate to the
network service, but to ensure that the user running kadmin  is actually present (and their session
has not been hijacked), kadmin  will prompt for the password to get a fresh ticket. The principal
authenticating to the kadmin service must be permitted to use the kadmin  interface, as specified in
kadmind.acl . See the section titled "Remote administration" in info heimdal  for details on
designing access control lists. Instead of enabling remote kadmin  access, the administrator could
securely connect to the KDC via the local console or ssh(1), and perform administration locally
using kadmin -l .

After installing /etc/krb5.conf , use add --random-key  in kadmin . This adds the serverÕs host
principal to the database, but does not extract a copy of the host principal key to a keytab. To
generate the keytab, use ext  to extract the serverÕs host principal key to its own keytab:

# kadmin

kadmin> add --random-key  host/myserver.example.org

Max ticket life [unlimited]:

Max renewable life [unlimited]:

Principal expiration time  [never]:

Password expiration time  [never]:

Attributes [] :

kadmin> ext_keytab host/myserver.example.org
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kadmin> exit

Note that ext_keytab  stores the extracted key in /etc/krb5.keytab  by default. This is good when
being run on the server being kerberized, but the --keytab path/to/file  argument should be used
when the keytab is being extracted elsewhere:

# kadmin

kadmin> ext_keytab --keytab =/tmp/example.keytab host/myserver.example.org
kadmin> exit

The keytab can then be securely copied to the server using scp(1)  or a removable media. Be sure to
specify a non-default keytab name to avoid inserting unneeded keys into the systemÕs keytab.

At this point, the server can read encrypted messages from the KDC using its shared key, stored in
krb5.keytab . It is now ready for the Kerberos-using services to be enabled. One of the most
common such services is sshd(8) , which supports Kerberos via the GSS-API. In /etc/ssh/sshd_config ,
add the line:

GSSAPIAuthentication yes

0]1=òõVËÌF"îñ~ïú sshd(8)  ?!~3PLØ>61 service sshd restart <

13.5.3. PLÖÜá!" Kerberos

As it was for the server, the client requires configuration in /etc/krb5.conf . Copy the file in place
(securely) or re-enter it as needed.

Test the client by using kinit , klist , and kdestroy  from the client to obtain, show, and then delete a
ticket for an existing principal. Kerberos applications should also be able to connect to Kerberos
enabled servers. If that does not work but obtaining a ticket does, the problem is likely with the
server and not with the client or the KDC. In the case of kerberized ssh(1), GSS-API is disabled by
default, so test using ssh -o GSSAPIAuthentication=yes hostname .

When testing a Kerberized application, try using a packet sniffer such as tcpdump  to confirm that
no sensitive information is sent in the clear.

Various Kerberos client applications are available. With the advent of a bridge so that applications
using SASL for authentication can use GSS-API mechanisms as well, large classes of client
applications can use Kerberos for authentication, from Jabber clients to IMAP clients.

Users within a realm typically have their Kerberos principal mapped to a local user account.
Occasionally, one needs to grant access to a local user account to someone who does not have a
matching Kerberos principal. For example, tillman@EXAMPLE.ORG may need access to the local
user account webdevelopers . Other principals may also need access to that local account.

The .k5login  and .k5users  files, placed in a userÕs home directory, can be used to solve this
problem. For example, if the following .k5login  is placed in the home directory of webdevelopers ,
both principals listed will have access to that account without requiring a shared password:

tillman@example.org
jdoe@example.org

Refer to ksu(1)  for more information about .k5users .
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13.5.4. 2 MIT 389

The major difference between the MIT and Heimdal implementations is that kadmin  has a different,
but equivalent, set of commands and uses a different protocol. If the KDC is MIT, the Heimdal
version of kadmin  cannot be used to administer the KDC remotely, and vice versa.

Client applications may also use slightly different command line options to accomplish the same
tasks. Following the instructions at http://web.mit.edu/Kerberos/www/  is recommended. Be
careful of path issues: the MIT port installs into /usr/local/  by default, and the FreeBSD system
applications run instead of the MIT versions if PATH lists the system directories first.

When using MIT Kerberos as a KDC on FreeBSD, the following edits should also be made to rc.conf :

kerberos5_server="/usr/local/sbin/krb5kdc"

kadmind5_server="/usr/local/sbin/kadmind"

kerberos5_server_flags=""

kerberos5_server_enable="YES"
kadmind5_server_enable="YES"

13.5.5. Kerberos Öï»·Ù2zÂ{y

When configuring and troubleshooting Kerberos, keep the following points in mind:

¥ When using either Heimdal or MITKerberos from ports, ensure that the PATH lists the portÕs
versions of the client applications before the system versions.

¥ If all the computers in the realm do not have synchronized time settings, authentication may
fail. NTP ¯7RU  describes how to synchronize clocks using NTP.

¥ If the hostname is changed, the host/  principal must be changed and the keytab updated. This
also applies to special keytab entries like the HTTP/  principal used for ApacheÕs
www/mod_auth_kerb .

¥ All hosts in the realm must be both forward and reverse resolvable in DNS or, at a minimum,
exist in /etc/hosts . CNAMEs will work, but the A and PTR records must be correct and in place.
The error message for unresolvable hosts is not intuitive: Kerberos5 refuses authentication
because Read req failed: Key table entry not found .

¥ Some operating systems that act as clients to the KDC do not set the permissions for ksu  to be
setuid root . This means that ksu  does not work. This is a permissions problem, not a KDC error.

¥ With MITKerberos, to allow a principal to have a ticket life longer than the default lifetime of ten
hours, use modify_principal  at the kadmin(8)  prompt to change the maxlife  of both the
principal in question and the krbtgt  principal. The principal can then use kinit -l  to request a
ticket with a longer lifetime.

¥ When running a packet sniffer on the KDC to aid in troubleshooting while running kinit  from a
workstation, the Ticket Granting Ticket (TGT) is sent immediately, even before the password is
typed. This is because the Kerberos server freely transmits a TGT to any unauthorized request.
However, every TGT is encrypted in a key derived from the userÕs password. When a user types
their password, it is not sent to the KDC, it is instead used to decrypt the TGT that kinit  already
obtained. If the decryption process results in a valid ticket with a valid time stamp, the user has
valid Kerberos credentials. These credentials include a session key for establishing secure
communications with the Kerberos server in the future, as well as the actual TGT, which is
encrypted with the Kerberos serverÕs own key. This second layer of encryption allows the
Kerberos server to verify the authenticity of each TGT.

¥ Host principals can have a longer ticket lifetime. If the user principal has a lifetime of a week but
the host being connected to has a lifetime of nine hours, the user cache will have an expired
host principal and the ticket cache will not work as expected.

¥ When setting up krb5.dict  to prevent specific bad passwords from being used as described in
kadmind(8) , remember that it only applies to principals that have a password policy assigned to
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them. The format used in krb5.dict  is one string per line. Creating a symbolic link to
/usr/shared/dict/words  might be useful.

13.5.6. N$ Kerberos 3y`

Since Kerberos is an all or nothing approach, every service enabled on the network must either be
modified to work with Kerberos or be otherwise secured against network attacks. This is to prevent
user credentials from being stolen and re-used. An example is when Kerberos is enabled on all
remote shells but the non-Kerberized POP3 mail server sends passwords in plain text.

The KDC is a single point of failure. By design, the KDC must be as secure as its master password
database. The KDC should have absolutely no other services running on it and should be physically
secure. The danger is high because Kerberos stores all passwords encrypted with the same master
key which is stored as a file on the KDC.

A compromised master key is not quite as bad as one might fear. The master key is only used to
encrypt the Kerberos database and as a seed for the random number generator. As long as access
to the KDC is secure, an attacker cannot do much with the master key.

If the KDC is unavailable, network services are unusable as authentication cannot be performed.
This can be alleviated with a single master KDC and one or more slaves, and with careful
implementation of secondary or fall-back authentication using PAM.

Kerberos allows users, hosts and services to authenticate between themselves. It does not have a
mechanism to authenticate the KDC to the users, hosts, or services. This means that a trojanned
kinit  could record all user names and passwords. File system integrity checking tools like
security/tripwire  can alleviate this.

13.5.7. Ö4¡W2ôõ¡:

¥ The Kerberos FAQ

¥ Designing an Authentication System: a Dialog in Four Scenes

¥ RFC 4120, The Kerberos Network Authentication Service (V5)

¥ MIT Kerberos home page

¥ Heimdal Kerberos home page

13.6. OpenSSL
OpenSSL is an open source implementation of the SSL and TLS protocols. It provides an encryption
transport layer on top of the normal communications layer, allowing it to be intertwined with many
network applications and services.

The version of OpenSSL included in FreeBSD supports the Secure Sockets Layer 3.0 (SSLv3) and
Transport Layer Security 1.0/1.1/1.2 (TLSv1/TLSv1.1/TLSv1.2) network security protocols and can
be used as a general cryptographic library. In FreeBSD 12.0-RELEASE and above, OpenSSL also
supports Transport Layer Security 1.3 (TLSv1.3).

OpenSSL is often used to encrypt authentication of mail clients and to secure web based
transactions such as credit card payments. Some ports, such as www/apache24  and
databases/postgresql11-server , include a compile option for building with OpenSSL. If selected, the
port will add support using OpenSSL from the base system. To instead have the port compile
against OpenSSL from the security/openssl  port, add the following to /etc/make.conf :

DEFAULT_VERSIONS+= ssl=openssl

Another common use of OpenSSL is to provide certificates for use with software applications.
Certificates can be used to verify the credentials of a company or individual. If a certificate has not
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been signed by an external Certificate Authority  (CA), such as http://www.verisign.com , the
application that uses the certificate will produce a warning. There is a cost associated with
obtaining a signed certificate and using a signed certificate is not mandatory as certificates can be
self-signed. However, using an external authority will prevent warnings and can put users at ease.

This section demonstrates how to create and use certificates on a FreeBSD system. Refer to PL
LDAP íìî  for an example of how to create a CA for signing oneÕs own certificates.

For more information about SSL, read the free OpenSSL Cookbook .

13.6.1.  >úy

To generate a certificate that will be signed by an external CA, issue the following command and
input the information requested at the prompts. This input information will be written to the
certificate. At the Common Name  prompt, input the fully qualified name for the system that will use
the certificate. If this name does not match the server, the application verifying the certificate will
issue a warning to the user, rendering the verification provided by the certificate as useless.

# openssl req -new -nodes -out req.pem -keyout cert.key -sha256 -newkey rsa:2048

Generating a 2048 bit RSA private key

..................+++

.............................................................+++

writing new private key to 'cert.key'

-----

You are about to be asked to enter information that will be incorporated

into your certificate request.

What you are about to enter is what is called a Distinguished Name or a DN.

There are quite a few fields but you can leave some blank

For some fields there will be a default value,

If you enter '.' , the field will be left blank.

-----

Country Name (2 letter code ) [AU]:US

State or Province Name (full name ) [Some-State]:PA

Locality Name (eg, city ) [] :Pittsburgh

Organization Name (eg, company ) [Internet Widgits Pty Ltd]:My Company

Organizational Unit Name (eg, section ) [] :Systems Administrator

Common Name (eg, YOUR name) [] :localhost.example.org

Email Address [] :trhodes@FreeBSD.org

Please enter the following 'extra'  attributes

to be sent with your certificate request

A challenge password [] :
An optional company name [] :Another Name

Other options, such as the expire time and alternate encryption algorithms, are available when
creating a certificate. A complete list of options is described in openssl(1) .

This command will create two files in the current directory. The certificate request, req.pem , can be
sent to a CA who will validate the entered credentials, sign the request, and return the signed
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certificate. The second file, cert.key , is the private key for the certificate and should be stored in a
secure location. If this falls in the hands of others, it can be used to impersonate the user or the
server.

Alternately, if a signature from a CA is not required, a self-signed certificate can be created. First,
generate the RSA key:

# openssl genrsa -rand -genkey -out cert.key 2048

0 semi-random bytes loaded

Generating RSA private key, 2048 bit long modulus

.............................................+++

.................................................................................................................+++
e is 65537 (0x10001)

Use this key to create a self-signed certificate. Follow the usual prompts for creating a certificate:

# openssl req -new -x509 -days 365 -key cert.key -out cert.crt -sha256

You are about to be asked to enter information that will be incorporated

into your certificate request.

What you are about to enter is what is called a Distinguished Name or a DN.

There are quite a few fields but you can leave some blank

For some fields there will be a default value,

If you enter '.' , the field will be left blank.

-----

Country Name (2 letter code ) [AU]:US

State or Province Name (full name ) [Some-State]:PA

Locality Name (eg, city ) [] :Pittsburgh

Organization Name (eg, company ) [Internet Widgits Pty Ltd]:My Company

Organizational Unit Name (eg, section ) [] :Systems Administrator

Common Name (e.g. server FQDN or YOUR name) [] :localhost.example.org
Email Address [] :trhodes@FreeBSD.org

This will create two new files in the current directory: a private key file cert.key , and the certificate
itself, cert.crt . These should be placed in a directory, preferably under /etc/ssl/ , which is readable
only by root . Permissions of 0700 are appropriate for these files and can be set using chmod .

13.6.2. !"ú�

One use for a certificate is to encrypt connections to the Sendmail mail server in order to prevent
the use of clear text authentication.

!
Some mail clients will display an error if the user has not installed a local copy of
the certificate. Refer to the documentation included with the software for more
information on certificate installation.

In FreeBSD 10.0-RELEASE and above, it is possible to create a self-signed certificate for Sendmail
automatically. To enable this, add the following lines to /etc/rc.conf :
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