
!"#$%$&'(%$ FreeBSD



)**$(+,-.

/$01$ 2$3+4$%+(5 % FreeBSD! /+**$6 1"#$%$&'(%$ $7%+(8%+6( "'(+*$%#" - 2$%'6&*6%*$6
-'2$459$%+*-6 FreeBSD 14.3-RELEASE - 13.5-RELEASE. :(+ #*-;+ '(+4+ 169"45(+($<
2$'($.**$= 1+0$(8 <*$;-7 ">+'(*-#$%. ?6#$($186 1+9&648 <$;"( 08(5 "'(+16%@-<-. A'6
364+BC-6 2$<$>5 % $0*$%46*-- - 1+'@-16*-- &+**$;$ &$#"<6*(+ <$;"( *+2-'+(5 *+
D46#(1$**"B 2$>(" E2-'$# 1+''84#- F1$6#(+ /$#"<6*(+,-- FreeBSD .

F$'46&*.. %61'-. &+**$;$ 1"#$%$&'(%+ &$'("2*+ *+ %60-'+=(6 FreeBSD . F16&8&"C-6 %61'--
<$3*$ 2$4">-(5 2$ +&16'" https://docs.FreeBSD.org/doc/ . G*-;" <$3*$ 9+;1"9-(5 % 1+94->*87
H$1<+(+7 - %+1-+*(+7 '3+(-. ' '61%61+ 9+;1"9$# FreeBSD  -4- $&*$;$ -9 <*$;$>-'46**87
961#+4. F$-'# 2$ &+**$<" 1"#$%$&'(%" - &1";-< &$#"<6*(+< &$'("26* *+ '(1+*-,6 2$-'#+ .

1

https://lists.FreeBSD.org/subscription/freebsd-doc
https://www.FreeBSD.org/
https://docs.FreeBSD.org/doc/
https://download.freebsd.org/doc/
https://www.FreeBSD.org/search/


K($#"D+1%#
F16&-'4$%-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê10

X646%+. +"&-($1-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê10

S6(%61($6 -9&+*-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê10

L16(56 -9&+*-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê11

A($1$6 -9&+*-6 (2004) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê12

F61%$6 -9&+*-6 (2001) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê12

O1;+*-9+,-. #*-;- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê13

N'4$%*86 $0$9*+>6*-., -'2$459"6<86 % D($= #*-;6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê17

K4+;$&+1*$'(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê18

I: A *+>+46 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê19

1. A%6&6*-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê20

1.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê20

1.2. /$01$ 2$3+4$%+(5 % FreeBSD! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê20

1.3. O 21$6#(6 FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê23

2. N'(+*$%#+ FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê28

2.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê28

2.2. P-*-<+45*86 (160$%+*-. # $0$1"&$%+*-B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê28

2.3. W+&+>- 2616& "'(+*$%#$= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê28

2.4. ?+>+4$ "'(+*$%#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê33

2.5. U'2$459$%+*-6 bsdinstall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê37

2.6. A8&646*-6 &-'#$%$;$ 21$'(1+*'(%+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê43

2.7. W+;1"9#+ H+=4$% &-'(1-0"(-%+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê66

2.8. E6(6%86 -*(61H6='8, ">6(*86 9+2-'-, >+'$%$= 2$.', '4"308 - 9+C-(+ . . . . . . . . . . . Ê69

2.9. N'(1+*6*-6 *62$4+&$# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê100

2.10. U'2$459$%+*-6 Live CD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê100

3. O'*$%8 FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê102

3.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê102

3.2. A-1("+45*86 #$*'$4- - (61<-*+48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê102

3.3. F$459$%+(64- - 0+9$%+. *+'(1$=#+ ">6(*87 9+2-'6= . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê105

3.4. !+916@6*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê115

3.5. E(1"#("1+ #+(+4$;$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê121

3.6. O1;+*-9+,-. &-'#+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê123

3.7. P$*(-1$%+*-6 - &6<$*(-1$%+*-6 H+=4$%87 '-'(6< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê130

3.8. F1$,6''8 - /6<$*8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê132

3.9. O0$4$>#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê135

3.10. L6#'($%86 16&+#($18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê139

3.11. N'(1$='(%+ - N948 N'(1$='(% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê139

3.12. E21+%$>*-# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê139

2



4. N'(+*$%#+ 21-4$36*-=: 2+#6(8 - 2$1(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê142

4.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê142

4.2. O09$1 "'(+*$%#- 21$;1+<<*$;$ $06'26>6*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê142

4.3. F$-'# 21$;1+<<*$;$ $06'26>6*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê144

4.4. U'2$459$%+*-6 pkg &4. "21+%46*-. 0-*+1*8<- 2+#6(+<- . . . . . . . . . . . . . . . . . . . . . . . Ê144

4.5. U'2$459$%+*-6 #$446#,-- 2$1($% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê154

4.6. E0$1#+ 2+#6($% ' poudriere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê163

4.7. F$'(-"'(+*$%$>*86 %$21$'8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê167

4.8. !+0$(+ ' *61+0$(+BC-<- 2$1(+<- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê168

5. E-'(6<+ X Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê169

5.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê169

5.2. /1+=%618 %-&6$#+1( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê169

5.3. O09$1 '-'(6<8 X Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê173

5.4. N'(+*$%#+ '61%61+ X.org . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê173

5.5. G$*H-;"1+,-. X.org . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê174

5.6. U'2$459$%+*-6 @1-H($% % '-'(6<6 X Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê180

6. Wayland *+ FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê186

6.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê186

6.2. O09$1 Wayland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê186

6.3. G$<2$9-($1 Wayfire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê188

6.4. G$<2$9-($1 Hikari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê191

6.5. G$<2$9-($1 Sway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê193

6.6. U'2$459$%+*-6 Xwayland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê194

6.7. N&+46**8= 1+0$>-= '($4 ' -'2$459$%+*-6< VNC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê197

6.8. Z$;-* <6*6&361 Wayland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê197

6.9. F$469*86 "(-4-(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê198

7. E6(5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê200

7.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê200

7.2. ?+'(1$=#+ '6(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê200

7.3. F1$%$&*86 '6(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê202

7.4. K6'21$%$&*86 '6(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê210

7.5. U<. '+=(+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê214

7.6. DNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê215

7.7. N'(1+*6*-6 *62$4+&$# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê216

II: E(+*&+1(*86 9+&+>- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê218

8. !+0$>-6 '($48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê219

8.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê219

8.2. !+0$>-6 '($48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê219

8.3. K1+"9618 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê227

8.4. U*'(1"<6*(8 1+91+0$(#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê230

8.5. ?+'($45*86 $H-'*86 21-4$36*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê232

3



8.6. F1$'<$(1C-#- &$#"<6*($% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê234

8.7. Y-*+*'8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê235

9. P"45(-<6&-+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê237

9.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê237

9.2. ?+'(1$=#+ 9%"#$%$= #+1(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê237

9.3. )"&-$246618 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê240

9.4. A-&6$246618 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê242

9.5. G$*H616*,-- - %'(16>- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê243

9.6. E#+*618 -9$01+36*-= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê246

10. ?+'(1$=#+ .&1+ FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê250

10.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê250

10.2. W+>6< '$0-1+(5 '$0'(%6**$6 .&1$? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê250

10.3. F$-'# -*H$1<+,-- $0 $0$1"&$%+*-- '-'(6<8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê251

10.4. Y+=4 #$*H-;"1+,-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê252

10.5. E0$1#+ - "'(+*$%#+ '$0'(%6**$;$ .&1+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê254

10.6. T'4- >($-($ 2$=&6( *6 (+# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê255

11. F6>+(5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê257

11.1. K8'(18= '(+1( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê257

11.2. F$&#4B>6*-6 21-*(61$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê258

11.3. \98#- $2-'+*-. '(1+*-, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê260

11.4. F1.<+. 26>+(5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê261

11.5. LPD (&6<$* 4-*6=*$;$ 21-*(61+) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê262

11.6. /1";-6 '-'(6<8 26>+(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê272

12. /%$->*+. '$%<6'(-<$'(5 ' Linux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê273

12.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê273

12.2. ?+'(1$=#+ 0-*+1*$= '$%<6'(-<$'(- ' Linux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê273

12.3. F$459$%+(645'#-6 $#1"36*-. Linux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê274

12.4. E4$3*86 (6<8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê278

13. WINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê282

13.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê282

13.2. O09$1 - $'*$%*86 #$*,62,-- WINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê283

13.3. N'(+*$%#+ WINE *+ FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê285

13.4. W+2"'# 261%$= 21$;1+<<8 % WINE *+ FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê287

13.5. ?+'(1$=#+ "'(+*$%46**$;$ WINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê289

13.6. M1+H->6'#-6 21$;1+<<8 &4. "21+%46*-. WINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê297

13.7. WINE % <*$;$2$459$%+(645'#-7 "'(+*$%#+7 FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê311

13.8. S+'($ 9+&+%+6<86 %$21$'8 $ WINE *+ FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê313

III: E-'(6<*$6 +&<-*-'(1-1$%+*-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê317

14. G$*H-;"1+,-., '61%-'8, 3"1*+4-1$%+*-6 - "21+%46*-6 2-(+*-6< . . . . . . . . . . . . . . . . . Ê318

14.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê318

14.2. Y+=48 #$*H-;"1+,-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê318

4



14.3. N21+%46*-6 '4"30+<- % FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê323

14.4. Cron - Periodic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê325

14.5. ?+'(1$=#+ '-'(6<*$;$ 3"1*+4-1$%+*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê330

14.6. N21+%46*-6 2-(+*-6< - 16'"1'+<- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê340

14.7. /$0+%46*-6 swap-21$'(1+*'(%+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê346

15. F1$,6'' 9+;1"9#- FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê349

15.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê349

15.2. F1$,6'' 9+;1"9#- FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê349

15.3. F$&'#+9#- "'(1$='(% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê356

15.4. F$'46&$%+(645*$'(5 %8#4B>6*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê357

16. K69$2+'*$'(5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê358

16.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê358

16.2. A%6&6*-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê358

16.3. W+C-(+ ">6(*87 9+2-'6= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê359

16.4. E-'(6<+ $0*+1"36*-. %($136*-= (IDS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê365

16.5. N1$%*- 069$2+'*$'(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê368

16.6. Y4+;$%86 +(1-0"(8 H+=4$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê370

16.7. OpenSSH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê371

16.8. OpenSSL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê376

16.9. Kerberos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê381

16.10. TCP Wrappers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê389

16.11. E2-'#- #$*(1$4. &$'("2+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê390

16.12. Capsicum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê392

16.13. N>6( 21$,6''$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê393

16.14. O;1+*->6*-. 16'"1'$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê394

16.15. P$*-($1-*; 21$046< 069$2+'*$'(- 21-4$36*-= '($1$**-7 1+91+0$(>-#$% . . . Ê397

16.16. !6#$<6*&+,-- 2$ 069$2+'*$'(- FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê399

17. G46(#- - #$*(6=*618 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê404

17.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê404

17.2. L-28 #46($# . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê405

17.3. G$*H-;"1+,-. 7$'(+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê408

17.4. G4+''->6'#+. #46(#+ (L$4'(+. #46(#+) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê411

17.5. L$*#-6 #46(#- (Thin Jails) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê413

17.6. N21+%46*-6 #46(#+<- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê422

17.7. O0*$%46*-6 #46(#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê425

17.8. O;1+*->6*-. 16'"1'$% #46(#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê426

17.9. P6*6&3618 #46($# - #$*(6=*618 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê427

18. F1-*"&-(645*8= #$*(1$45 &$'("2+ (MAC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê428

18.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê428

18.2. G4B>6%86 (61<-*8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê429

18.3. P6(#- MAC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê430

5



18.4. F4+*-1$%+*-6 #$*H-;"1+,-- 069$2+'*$'(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê435

18.5. /$'("2*86 2$4-(-#- MAC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê436

18.6. K4$#-1$%#+ 2$459$%+(64. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê445

18.7. Nagios % MAC #46(#6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê446

18.8. N'(1+*6*-6 21$046< ' -*H1+'(1"#("1$= MAC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê449

19. )"&-( '$08(-= 069$2+'*$'(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê451

19.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê451

19.2. G4B>6%86 (61<-*8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê452

19.3. ?+'(1$=#+ +"&-(+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê452

19.4. !+0$(+ ' 3"1*+4+<- +"&-(+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê457

20. N'(1$='(%+ 71+*6*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê461

20.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê461

20.2. /$0+%46*-6 &-'#$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê461

20.3. U9<6*6*-6 1+9<61+ - "%64->6*-6 &-'#$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê462

20.4. USB-*+#$2-(64- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê465

20.5. E$9&+*-6 - -'2$459$%+*-6 CD-*$'-(646= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê469

20.6. E$9&+*-6 - -'2$459$%+*-6 DVD-*$'-(646= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê475

20.7. E$9&+*-6 - -'2$459$%+*-6 &-'#6( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê481

20.8. O'*$%8 16961%*$;$ #$2-1$%+*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê481

20.9. /-'#- % 2+<.(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê486

20.10. E*-<#- H+=4$%$= '-'(6<8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê489

20.11. G%$(8 *+ &-'#6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê490

20.12. [-H1$%+*-6 1+9&64$% &-'#+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê494

20.13. [-H1$%+*-6 1+9&64+ 2$&#+>#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê500

20.14. A8'$#$&$'("2*$6 71+*-4-C6 (HAST) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê502

21. GEOM: P$&"45*+. -*H1+'(1"#("1+ (1+*'H$1<+,-- &-'#$%$;$ 21$'(1+*'(%+ . . . . . . . Ê511

21.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê511

21.2. RAID0 - Striping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê511

21.3. RAID1 - W61#+4-1$%+*-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê513

21.4. RAID3 - >616&$%+*-6 *+ "1$%*6 0+=($% ' %8&646**$= >I(*$'(5B . . . . . . . . . . . . . . . . Ê524

21.5. N'(1$='(%+ ' 21$;1+<<*8< RAID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê525

21.6. E6(6%86 "'(1$='(%+ GEOM Gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê530

21.7. P+1#-1$%#+ &-'#$%87 "'(1$='(% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê531

21.8. ]"1*+4-1$%+*-6 UFS >6169 GEOM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê534

22. Y+=4$%+. '-'(6<+ Z (ZFS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê536

22.1. S($ $(4->+6( ZFS $( &1";-7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê536

22.2. G1+(#$6 1"#$%$&'(%$ 2$ *+>+4" 1+0$(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê537

22.3. )&<-*-'(1-1$%+*-6 zpool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê544

22.4. N21+%46*-6 ' 2$<$C5B "(-4-(8`zfs` . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê563

22.5. /646;-1$%+**$6 +&<-*-'(1-1$%+*-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê586

22.6. E4$3*86 (6<8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê587

6



22.7. /$2$4*-(645*86 16'"1'8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê590

22.8. O'$06**$'(- - (61<-*$4$;-. ZFS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê590

23. F$&&613#+ H+=4$%87 '-'(6< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê601

23.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê601

23.2. Y+=4$%86 '-'(6<8 Linux¨ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê601

23.3. Y+=4$%86 '-'(6<8 Windows¨ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê602

23.4. Y+=4$%86 '-'(6<8 MacOS¨ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê603

24. A-1("+4-9+,-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê605

24.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê605

24.2. FreeBSD % #+>6'(%6 ;$'(6%$= '-'(6<8 % Parallels Desktop &4. macOS¨ . . . . . . . . . . . . Ê605

24.3. FreeBSD % #+>6'(%6 ;$'(6%$= '-'(6<8 *+ VMware Fusion &4. macOS¨ . . . . . . . . . . . . Ê613

24.4. FreeBSD % #+>6'(%6 ;$'(6%$= '-'(6<8 % VirtualBoxª . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê626

24.5. FreeBSD % #+>6'(%6 7$'(+ ' VirtualBoxª . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê628

24.6. A-1("+4-9+,-. ' QEMU *+ FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê630

24.7. FreeBSD % #+>6'(%6 7$'(+ ' bhyve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê656

24.8. FreeBSD % #+>6'(%6 7$'(+ Xenª . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê674

25. Z$#+4-9+,-. - -'2$459$%+*-6 - *+'(1$=#+ i18n/L10n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê681

25.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê681

25.2. U'2$459$%+*-6 4$#+4-9+,-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê681

25.3. F$-'# 21-4$36*-= ' 2$&&613#$= i18n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê688

25.4. ?+'(1$=#+ 4$#+4- &4. $216&646**87 .98#$% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê688

26. O0*$%46*-6 - '<6*+ %61'-- FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê692

26.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê692

26.2. O0*$%46*-6 FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê692

26.3. O0*$%46*-6 9+;1"9$>*$;$ #$&+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê701

26.4. O0*$%46*-6 &$#"<6*(+,-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê701

26.5. O('463-%+*-6 %6(#- 1+91+0$(#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê702

26.6. O0*$%46*-6 FreeBSD -9 -'7$&*$;$ #$&+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê706

26.7. O0*$%46*-6 FreeBSD 0+9$%8<- '-'(6<*8<- 2+#6(+<- . . . . . . . . . . . . . . . . . . . . . . . . . Ê713

26.8. !+'21$'(1+*6*-6 $0*$%46*-= *+ *6'#$45#$ <+@-* . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê718

26.9. E0$1#+ *+ 7$'(+7, $(4->*87 $( FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê719

27. DTrace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê721

27.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê721

27.2. !+94->-. % 16+4-9+,-.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê721

27.3. A#4B>6*-6 2$&&613#- DTrace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê722

27.4. A#4B>6*-6 DTrace %$ %*6@*-7 <$&"4.7 .&1+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê723

27.5. U'2$459$%+*-6 DTrace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê723

28. !63-< "'(1$='(%+ USB / USB OTG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê727

28.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê727

28.2. A-1("+45*86 2$'46&$%+(645*86 2$1(8 USB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê728

28.3. E6(6%86 -*(61H6='8 % 163-<6 USB-"'(1$='(%+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê730

7



28.4. A-1("+45*$6 "'(1$='(%$ 71+*6*-. &+**87 USB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê730

IV: E6(6%86 #$<<"*-#+,-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê733

29. F$'46&$%+(645*+. 2616&+>+ &+**87 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê734

29.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê734

29.2. L61<-*$4$;-. - $0$1"&$%+*-6 &4. 2$'46&$%+(645*$= 2616&+>- &+**87 . . . . . . . . Ê734

29.3. L61<-*+48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê739

29.4. A7$&.C-6 '$6&-*6*-. 2$ <$&6<" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê743

29.5. U'7$&.C-6 '$6&-*6*-. 2$ <$&6<" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê747

29.6. ?+'(1$=#+ 2$'46&$%+(645*$= #$*'$4- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê751

30. PPP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê757

30.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê757

30.2. ?+'(1$=#+ PPP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê757

30.3. N'(1+*6*-6 *62$4+&$# PPP-2$&#4B>6*-= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê766

30.4. U'2$459$%+*-6 PPP >6169 Ethernet (PPPoE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê769

30.5. U'2$459$%+*-6 PPP >6169 ATM (PPPoA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê771

31. :46#(1$**+. 2$>(+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê775

31.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê775

31.2. G$<2$*6*(8 2$>(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê775

31.3. F$>($%8= +;6*( DragonFly (DMA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê776

31.4. Sendmail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê778

31.5. U9<6*6*-6 +;6*(+ 2616&+>- 2$>(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê781

31.6. F$>($%86 #4-6*(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê783

31.7. E4$3*86 (6<8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê792

32. E6(6%86 '61%618 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê798

32.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê798

32.2. E"261'61%61 inetd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê798

32.3. E6(6%+. H+=4$%+. '-'(6<+ (NFS Ñ Network File System) . . . . . . . . . . . . . . . . . . . . . . . . . . Ê802

32.4. E6(6%+. -*H$1<+,-$**+. '-'(6<+ (NIS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê807

32.5. F1$($#$4 LDAP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê823

32.6. F1$($#$4 &-*+<->6'#$= #$*H-;"1+,-- "94+ (DHCP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê831

32.7. E-'(6<+ &$<6**87 -<6* (DNS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê835

32.8. E6(6%$6 %9+-<$&6='(%-6 069 *+'(1$=#- (mDNS/DNS-SD) . . . . . . . . . . . . . . . . . . . . . . . . . Ê838

32.9. HTTP '61%61 Apache . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê838

32.10. F1$($#$4 2616&+>- H+=4$% (FTP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê846

32.11. N'4";- H+=4$% - 26>+(- &4. #4-6*($% Microsoft¨ Windows¨ (Samba) . . . . . . . . . . Ê847

32.12. E-*71$*-9+,-. %16<6*- ' 2$<$C5B NTP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê850

32.13. ?+'(1$=#+ -*-,-+($1+ - ,64- iSCSI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê854

33. P63'6(6%86 D#1+*8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê860

33.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê860

33.2. G$*,62,-- <63'6(6%$;$ D#1+*+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê861

33.3. PF. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê863

8



33.4. IPFW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê881

33.5. IPFILTER (IPF). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê897

33.6. Blacklistd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê911

34. E4$3*86 %$21$'8 1+0$(8 % '6(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê917

34.1. O09$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê917

34.2. [4B98 - P+1@1"(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê917

34.3. A-1("+45*86 "948 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê923

34.4. !+'@-16**+. +"(6*(-H-#+,-. % 06'21$%$&*$= '6(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê924

34.5. K6'21$%$&*$6 '$6&-*6*-6 % 163-<6 Ad-hoc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê929

34.6. !+9&+>+ -*(61*6(+ >6169 USB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê933

34.7. Bluetooth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê934

34.8. E$9&+*-6 <$'(+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê944

34.9. );16;+,-. #+*+4$% - $(#+9$"'($=>-%$'(5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê950

34.10. W+2"'# '-'(6<8 2$ '6(- (PXE) 069 -'2$459$%+*-. 4$#+45*87 *+#$2-(646= . . . . . Ê956

34.11. F1$($#$4 $0C6= -908($>*$'(- +&16'$% (CARP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê962

34.12. A-1("+45*86 '6(- VLAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê964

V: F1-4$36*-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê966

F1-4$36*-6 A: F$4">6*-6 FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê967

A.1. W61#+4+. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê967

A.2. U'2$459". Git . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê970

A.3. G$2-- *+ &-'#6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê973

F1-4$36*-6 B: K-04-$;1+H-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê974

B.1. K-04-$;1+H-. FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê974

B.2. U9&+*-. $ 069$2+'*$'(- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê974

B.3. U'($1-. UNIX¨ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê974

B.4. F61-$&->6'#-6 -9&+*-., 3"1*+48 - ;+96(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê975

F1-4$36*-6 C: !6'"1'8 % U*(61*6(6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê976

C.1. A60'+=(8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê976

C.2. F$>($%86 1+''84#- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê976

C.3. M1"228 *$%$'(6= Usenet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê979

F1-4$36*-6 D: G4B>- OpenPGP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê981

D.1. OH-,618 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê981

M4$''+1-= FreeBSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê990

E%6&6*-. $0 -9&+*-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê1011

9



!"#$%&'()%#

*#'#)+, +-$%.("%,
?$%->$# % FreeBSD $0*+1"3-(, >($ 261%+. >+'(5 D($= #*-;- 21$%6&I( 2$459$%+(64. >6169
21$,6'' "'(+*$%#- FreeBSD - <.;#$ 2$9*+#$<-( ' #$*,62,-.<- - '$;4+@6*-.<-,
463+C-<- % $'*$%6 UNIX¨. /4. 1+0$(8 ' D($= >+'(5B (160"6('. 4-@5 364+*-6 -''46&$%+(5
- '2$'$0*$'(5 "'%+-%+(5 *$%86 #$*,62,-- 2$ <616 -7 2$.%46*-..

F$'46 21$7$3&6*-. D($;$ D(+2+ %($1+., 9*+>-(645*$ 0$466 $0@-1*+. >+'(5 !"#$%$&'(%+
216&'(+%4.6( '$0$= %'6$0J6<4BC-= '21+%$>*-# 2$ 1+94->*8< (6<+<, 216&'(+%4.BC-<
-*(616' &4. +&<-*-'(1+($1$% '-'(6< FreeBSD. ?6#$($186 -9 D(-7 ;4+% <$;"( 16#$<6*&$%+(5
216&%+1-(645*$6 $9*+#$<46*-6 ' &1";-<- <+(61-+4+<-, >($ $(<6>+6('. % #1+(#$< $09$16 %
*+>+46 #+3&$= ;4+%8.

/4. 2$4">6*-. &$2$4*-(645*87 -'($>*-#$% -*H$1<+,-- '<. K-04-$;1+H-. .

/#.)#".(# %0$+1%#
L6#"C+. %61'-. !"#$%$&'(%+ 216&'(+%4.6( '$0$= '$%$#"2*8= 169"45(+( 1+0$>6= ;1"228,
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21-%6&6*8 $'*$%*86 -9<6*6*-. 2$ '1+%*6*-B ' >6(%I1(8< -9&+*-6< !"#$%$&'(%+.

¥ E21+%$>*-# 084 216$01+9$%+* -9 Docbook  % Hugo  - AsciiDoctor

¥ F$1(+4 &$#"<6*(+,-- FreeBSD  084 '$9&+*.

¥ M4+%+ A%6&6*-6  084+ $0*$%46*+ &4. "4">@6*-. $2-'+*-. -'($1-- FreeBSD -
-'21+%46*-. *69*+>-(645*87 $26>+($#.

¥ M4+%+ N'(+*$%#+  084+ $0*$%46*+ ' "4">@6**$= +**$(+,-6=, 2$'46&*-<- -9<6*6*-.<-
% "'(+*$%C-#6, $0*$%46**8<- -9$01+36*-.<-, &$0+%46**8< +45(61*+(-%*8< (6#'($<
&4. -9$01+36*-= - "&+46*-6< "2$<-*+*-= #$*#16(*87 %61'-=.

¥ M4+%+ O'*$%8  '$&613-( $0*$%4I**86 (+04-,8, %8%$&8 #$<+*& - '(1"#("1" #+(+4$;$% %
'$$(%6('(%-- ' hier(7) .

¥ M4+%+ F$1(8  084+ $0*$%46*+ - (62615 "21$C+6( 2$-'# 2+#6($%, $0*$%4.6( 21-<618
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-*'(1"#,-- 2$ *+'(1$=#6 $#1"36*-= 1+0$>6;$ '($4+ ((+#-7 #+# KDE Plasma - GNOME)
2616*6'6*8 % ;4+%" ÇO#1"36*-. 1+0$>6;$ '($4+È, (+# #+# D(- $#1"36*-. (62615
2$&&613-%+B( *6 ($45#$ X11, *$ - Wayland.

¥ /$0+%46*+ ;4+%+ Wayland  ' -*H$1<+,-6= $0 "'(+*$%#6 - *+'(1$=#6 Wayland % FreeBSD.

¥ M4+%+ E6(5  084+ '$9&+*+ &4. $2-'+*-. 0+9$%$= *+'(1$=#- 21$%$&*87 - 06'21$%$&*87
'6(6=, %#4B>+. -<. 7$'(+, DNS - "'(1+*6*-6 *62$4+&$#. !+9&648 $ 21$%$&*87 '6(.7,
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06'21$%$&*87 '6(.7 - IPv6 084- 2616<6C6*8 - $0*$%46*8 ' "4">@6**8<- %8%$&+<-
#$<+*&, -'2$459$%+*-6< sysrc - "4">@6**8< '-*(+#'-'$< AsciiDoc.

¥ M4+%+ !+0$>-= '($4  084+ $0*$%46*+: &$0+%46*8 "4">@6**86 -*'(1"#,-- 2$ "'(+*$%#6
KDE Plasma, GNOME, XFCE, MATE, Cinnamon - LXQT, 1+'@-16*8 %+1-+*(8 01+"961$%,
&$0+%46* *$%8= 1+9&64 $ -*'(1"<6*(+7 1+91+0$(#-, + (+#36 $0*$%46*8 1+9&648 $
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-*'(1"<6*(+7.

¥ M4+%+ P"45(-<6&-+  084+ 26161+0$(+*+ ' $0*$%46*-.<- % 1+9&646 $ 9%"#6, *$%8<-
(+04-,+<- &4. <-#@61$% 9%"#+, +"&-$24661$% - %-&6$24661$%, 16#$<6*&+,-.<- 2$
+%($<+(->6'#$<" 2616#4B>6*-B *+ *+"@*-#-, *$%8< 1+9&64$< $ #$*H616*,-.7 -
%'(16>+7, + (+#36 2616'<$(16**8< 1+9&64$< $ '#+*61+7 -9$01+36*-=.

¥ M4+%+ Linuxemu  084+ "4">@6*+ 9+ '>6( $0*$%4I**87 -*'(1"#,-= 2$ *+'(1$=#6 0+9$%$=
'-'(6<8 Debian/Ubuntu ' -'2$459$%+*-6< debootstrap.

¥ M4+%+ G$*H-;"1+,-.  084+ 2616-<6*$%+*+ &4. ($>*$'(-, ' $0*$%46*-.<- % 1+9&64+7
"21+%46*-. '4"30+<-, cron - periodic, syslog, "21+%46*-. 2-(+*-6< - 2$&#+>#-.
/$0+%46*+ *$%+. 9+2-'5 $ #$*H-;"1+,-$**87 H+=4+7, + "'(+16%@-= 1+9&64 2$
*+'(1$=#6 "&+4I*.

¥ M4+%+ K69$2+'*$'(5  084+ $0*$%46*+ ' "4">@6*-.<- &4. VPN >6169 IPSec, 9+C-(8
">6(*87 9+2-'6=, 76@6= 2+1$46=, sudo/doas - OpenSSH/OpenSSL. /$0+%46*8 *$%86
1+9&648, 2$'%.C6**86 IDS, "1$%*.< 069$2+'*$'(-, H4+;+< H+=4$%, Capsicum, ACL NFSv4
- $;1+*->6*-.< 16'"1'$%.

¥ M4+%+ G46(#-  084+ $0*$%46*+ - (62615 %#4B>+6( 2$&1$0*$'(- $ (-2+7 #46($# (($4'(87,
($*#-7, VNET #46($# - #46($# Linux), *+'(1$=#6 7$'($%$= '-'(6<8, %+1-+*(+7 '6(6%$;$
%9+-<$&6='(%-., H+=46 #$*H-;"1+,-- #46(#-, 21$,6&"1+7 *+'(1$=#-, <6($&+7
$0*$%46*-., $;1+*->6*-.7 16'"1'$%, + (+#36 1+94->*87 <6*6&361+7 #46($# - 16@6*-.7
&4. #$*(6=*61$%.

¥ M4+%+ F$>(+  084+ $0*$%46*+ - (62615 %#4B>+6( -*H$1<+,-B $ DMA, $0*$%46*-.7
Sendmail, -*'(1"#,-- 2$ 9+<6*6 DMA - Sendmail *+ &1";-6 MTA, + (+#36 "&+46*-6
1+9&64$% Dialup - Fetchmail ' 2$'46&"BC6= 16$1;+*-9+,-6= ;4+%8.

¥ K-04-$;1+H-.  084+ 9*+>-(645*$ $0*$%46*+.

2"#.3# %0$+1%#
L6#"C+. $*4+=*-%61'-. Handbook 216&'(+%4.6( '$0$= 169"45(+( '$%<6'(*87 "'-4-= '$(6*
">+'(*-#$% 9+ 2$'46&*-6 10 46(. ?-36 2616>-'46*8 *6#$($186 9*+>-(645*86 -9<6*6*-.,
%*6'I**86 ' <$<6*(+ 2"04-#+,-- (16(56;$ -9&+*-. % &%"7 ($<+7 % 2004 ;$&":

¥ A &$#"<6*(+,-B FreeBSD &$0+%46* 1+9&64 WINE  ' -*H$1<+,-6= $ 9+2"'#6 21-4$36*-=
Windows¨ % FreeBSD.

¥ A &$#"<6*(+,-B FreeBSD &$0+%46* 1+9&64 DTrace ' -*H$1<+,-6= $ <$C*$< -*'(1"<6*(6
+*+4-9+ 21$-9%$&-(645*$'(- DTrace.

¥ A H+=46 /1";-6 H+=4$%86 '-'(6<8  &$0+%46*+ -*H$1<+,-. $ *6 1$&*87 H+=4$%87
'-'(6<+7 % FreeBSD, (+#-7 #+# ZFS $( Sunª.
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¥ A &$#"<6*(6 )"&-( '$08(-= 069$2+'*$'(-  &$0+%46* 1+9&64, 2$'%.CI**8= *$%8<
%$9<$3*$'(.< +"&-(+ % FreeBSD, ' $0J.'*6*-6< -7 -'2$459$%+*-..

¥ A &$#"<6*(6 FreeBSD &$0+%46* 1+9&64 A-1("+4-9+,-.  ' -*H$1<+,-6= $0 "'(+*$%#6
FreeBSD *+ 21$;1+<<*$6 $06'26>6*-6 &4. %-1("+4-9+,--.

¥ /$0+%46* 1+9&64 N'(+*$%#+ FreeBSD , 2$'%.CI**8= "'(+*$%#6 FreeBSD ' 2$<$C5B *$%$=
"(-4-(8 bsdinstall.

4.("(# %0$+1%# (2004)
L16(56 -9&+*-6 '(+4$ 169"45(+($< 0$466 >6< &%"746(*6= 1+0$(8 216&+**87 ">+'(*-#$%
21$6#(+ FreeBSD Documentation Project. F6>+(*$6 -9&+*-6 "%64->-4$'5 &$ (+#$;$ $0JI<+,
>($ 2$(160$%+4$'5 %82"'(-(5 6;$ % %-&6 &%"7 $(&645*87 ($<$%. ?-36 21-%6&6*8 $'*$%*86
-9<6*6*-. % D($< *$%$< -9&+*--:

¥ ?+'(1$=#+ - $2(-<-9+,-. '-'(6<8  084+ &$2$4*6*+ *$%$= -*H$1<+,-6= $0 "21+%46*--
2-(+*-6< - 16'"1'+<- ACPI, '-'(6<*$= "(-4-(6 cron, + (+#36 &$2$4*-(645*8<-
2+1+<6(1+<- *+'(1$=#- .&1+.

¥ K69$2+'*$'(5  &$2$4*6*+ *$%$= -*H$1<+,-6= $ %-1("+45*87 >+'(*87 '6(.7 (VPN),
'2-'#+7 #$*(1$4. &$'("2+ (ACL) H+=4$%87 '-'(6< - 16#$<6*&+,-.7 2$ 069$2+'*$'(-.

¥ F1-*"&-(645*8= #$*(1$45 &$'("2+  Ñ D($ *$%+. ;4+%+ % &+**$< -9&+*--. A *6=
$0J.'*.6('., >($ (+#$6 MAC - #+# D($( <67+*-9< <$36( 08(5 -'2$459$%+* &4. 9+C-(8
'-'(6<8 FreeBSD.

¥ Q1+*6*-6 &+**87  084+ &$2$4*6*+ *$%$= -*H$1<+,-6= $ USB-*+#$2-(64.7, '*-<#+7
H+=4$%87 '-'(6<, #%$(+7 H+=4$%87 '-'(6<, H+=4$%87 - '6(6%87 H+=4$%87 '-'(6<+7, +
(+#36 $ 9+@-H1$%+**87 1+9&64+7 &-'#+.

¥ A 1+9&64 PPP &$0+%46* 2$&1+9&64 2$ "'(1+*6*-B *62$4+&$#.

¥ :46#(1$**+. 2$>(+  084+ &$2$4*6*+ *$%$= -*H$1<+,-6= $0 -'2$459$%+*--
+45(61*+(-%*87 (1+*'2$1(*87 +;6*($%, SMTP-+"(6*(-H-#+,--, UUCP, fetchmail, procmail
- &1";-7 1+'@-16**87 (6<+7.

¥ E6(6%86 '61%618  2$4*$'(5B $0*$%46*+ % D($< -9&+*--. :(+ ;4+%+ %#4B>+6(
-*H$1<+,-B $ *+'(1$=#6 Apache HTTP Server, ftpd, + (+#36 $ *+'(1$=#6 '61%61+ &4.
#4-6*($% Microsoft¨ Windows¨ ' 2$<$C5B Samba. ?6#$($186 1+9&648 -9 !+'@-16**86
'6(6%86 (67*$4$;--  084- 2616<6C6*8 'B&+ &4. "4">@6*-. -94$36*-..

¥ !+'@-16**86 '6(6%86 (67*$4$;--  &$2$4*6*8 *$%$= -*H$1<+,-6= $0 -'2$459$%+*--
"'(1$='(% Bluetooth¨ ' FreeBSD, *+'(1$=#6 06'21$%$&*87 '6(6= - 1+0$(6 ' '6(.<-
Asynchronous Transfer Mode (ATM).

¥ A #*-;" &$0+%46* ;4$''+1-=, #$($18= '4"3-( ,6*(1+45*8< <6'($< &4. $216&646*-=
(67*->6'#-7 (61<-*$%, -'2$459"6<87 % (6#'(6.

¥ A #*-;" %*6'6* 1.& %-9"+45*87 "4">@6*-= % (+04-,8 - -44B'(1+,--.

!#")(# %0$+1%# (2001)
A($1$6 -9&+*-6 '(+4$ 169"45(+($< 0$466 &%"7 46( 1+0$(8 216&+**87 >46*$% F1$6#(+
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&$#"<6*(+,-- FreeBSD. O'*$%*86 -9<6*6*-. % D($< -9&+*-- %#4B>+4-:

¥ /$0+%46* 2$4*8= "#+9+(645.

¥ A'6 ASCII-1-'"*#- 9+<6*6*8 ;1+H->6'#-<- &-+;1+<<+<-.

¥ A *+>+4$ #+3&$= ;4+%8 &$0+%46*$ '(+*&+1(*$6 #1+(#$6 '$&613+*-6, #$($1$6 &+I( $0C66
216&'(+%46*-6 $ ($<, #+#"B -*H$1<+,-B '$&613-( ;4+%+ - #+#-6 9*+*-. $3-&+B('. $(
>-(+(64..

¥ E$&613+*-6 084$ 4$;->6'#- 16$1;+*-9$%+*$ % (1- >+'(-: Ç?+>+4$ 1+0$(8È,
Ç)&<-*-'(1-1$%+*-6 '-'(6<8È - ÇF1-4$36*-.È.

¥ !+9&64 O'*$%8 FreeBSD  084 1+'@-16*, - (62615 %#4B>+6( &$2$4*-(645*"B
-*H$1<+,-B $ 21$,6''+7, &6<$*+7 - '-;*+4+7.

¥ !+9&64 N'(+*$%#+ 21-4$36*-=: F+#6(8 - 2$1(8  084 &$2$4*6* &$2$4*-(645*$=
-*H$1<+,-6= $0 "21+%46*-- 0-*+1*8<- 2+#6(+<-.

¥ !+9&64 E-'(6<+ X Window  084 2$4*$'(5B 26162-'+* ' +#,6*($< *+ -'2$459$%+*-6
'$%16<6**87 (67*$4$;-= &4. 1+0$>-7 '($4$%, (+#-7 #+# KDE - GNOME *+ XFree86ª 4.X.

¥ !+9&64 F1$,6'' 9+;1"9#- FreeBSD  084 1+'@-16*.

¥ !+9&64 Q1+*6*-6 &+**87  084 *+2-'+* *+ $'*$%6 &%"7 ;4+%: Ç/-'#-È - Ç!6961%*$6
#$2-1$%+*-6È, #$($186 1+*66 084- $(&645*8<-. P8 '>-(+6<, >($ $0J6&-*6*-6 D(-7 (6<
% $&*" ;4+%" $046;>+6( -7 2$*-<+*-6. L+#36 &$0+%46* 1+9&64 $ RAID (#+# +22+1+(*$<,
(+# - 21$;1+<<*$<).

¥ !+9&64 F$'46&$%+(645*86 #$<<"*-#+,--  084 2$4*$'(5B 26161+0$(+* - $0*$%46* &4.
FreeBSD 4.X/5.X.

¥ !+9&64 PPP 084 9*+>-(645*$ $0*$%46*.

¥ A *$%"B '6#,-B E4$3*86 %$21$'8 1+0$(8 % '6(-  &$0+%46*$ <*$36'(%$ *$%87 1+9&64$%.

¥ !+9&64 :46#(1$**+. 2$>(+  084 &$2$4*6* &$2$4*-(645*$= -*H$1<+,-6= $ *+'(1$=#6
sendmail.

¥ !+9&64 E$%<6'(-<$'(5 ' 0-*+1*8<- H+=4+<- Linux¨  084 1+'@-16* - %#4B>+6(
-*H$1<+,-B $0 "'(+*$%#6 Oracle¨ - SAP¨ R/3¨.

¥ A D($< %($1$< -9&+*-- 1+''<+(1-%+B('. '46&"BC-6 *$%86 (6<8:

R ?+'(1$=#+ - #$*H-;"1-1$%+*-6 .

R P"45(-<6&-+ .

5"6+1%0+7%, 81%6%
:(+ #*-;+ 1+9&646*+ *+ 2.(5 4$;->6'#- $0$'$046**87 >+'(6=. F61%+. >+'(5, !"#"$% &"'%() ,
2$'%.C6*+ "'(+*$%#6 - $'*$%+< -'2$459$%+*-. FreeBSD. F16&2$4+;+6('., >($ >-(+(645
0"&6( -9">+(5 D(- ;4+%8 2$'46&$%+(645*$, %$9<$3*$, 21$2"'#+. ;4+%8 *+ 9*+#$<86 (6<8.
A($1+. >+'(5, *%+,-./-+/)- 0"."#1 , $7%+(8%+6( >+'($ -'2$459"6<86 %$9<$3*$'(- FreeBSD.
:(" >+'(5, #+# - %'6 2$'46&"BC-6, <$3*$ >-(+(5 % 4B0$< 2$1.&#6. G+3&+. ;4+%+
*+>-*+6('. ' #1+(#$;$ $2-'+*-., % #$($1$< "#+9+*$, >($ 1+''<+(1-%+6('. % ;4+%6 - #+#-6
9*+*-. "36 &$43*8 08(5 " >-(+(64.. :($ 2$9%$4.6( 06;4$ 21$'<+(1-%+(5 '$&613+*-6 -
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*+7$&-(5 -*(616'"BC-6 ;4+%8. L16(5. >+'(5, 2.31/1,(&1&%+"/1- ,1,(-3) , 2$'%.C6*+
%$21$'+< +&<-*-'(1-1$%+*-.. S6(%I1(+. >+'(5, 4-(-+%- +0"13%.-5,(+1- , $7%+(8%+6( (6<8,
'%.9+**86 ' '6(.<- - '61%61+<-. F.(+. >+'(5 '$&613-( '21+%$>*86 21-4$36*-..

!"#$#%&#

F16&'(+%4.6( FreeBSD *$%$<" 2$459$%+(64B. O2-'8%+6( -'($1-B 21$6#(+ FreeBSD, 6;$
,64- - <$&645 1+91+0$(#-.

'()*%+",* FreeBSD

F1$%$&-( 2$459$%+(64. >6169 %6'5 21$,6'' "'(+*$%#- FreeBSD 9. x - 0$466 2$9&*-7 %61'-=
' -'2$459$%+*-6< bsdinstall.

-(%+". FreeBSD

O7%+(8%+6( $'*$%*86 #$<+*&8 - H"*#,-$*+45*$'(5 $261+,-$**$= '-'(6<8 FreeBSD.
T'4- %8 9*+#$<8 ' Linux¨ -4- &1";$= 1+9*$%-&*$'(5B UNIX¨, ($, %61$.(*$, <$36(6
21$2"'(-(5 D(" ;4+%".

'()*%+",* /0&1+2#%&3: 4*,#). & /+0).

O7%+(8%+6( "'(+*$%#" '($1$**6;$ 21$;1+<<*$;$ $06'26>6*-. ' -'2$459$%+*-6<
-**$%+,-$**$= "G$446#,-- 2$1($%" FreeBSD - '(+*&+1(*87 0-*+1*87 2+#6($%.

5&()#6* X Window

O2-'8%+6( X Window System % $0C6< - -'2$459$%+*-6 X11 % FreeBSD % >+'(*$'(-. L+#36
1+''<+(1-%+B('. 2$2"4.1*86 $#1"36*-. 1+0$>6;$ '($4+, (+#-6 #+# KDE - GNOME.

Wayland

O2-'8%+6( Wayland, '61%61 $($01+36*-. % ,64$<, - -'2$459$%+*-6 Wayland % FreeBSD %
>+'(*$'(-. L+#36 1+''<+(1-%+B('. 2$2"4.1*86 #$<2$9-($18, (+#-6 #+# Wayfire, Hikari -
Sway.

40&1+2#%&7 $17 0*8+9#:+ ()+1*

F616>-'4.6( *6#$($186 1+'21$'(1+*I**86 *+'($45*86 21-4$36*-., (+#-6 #+# %60-
01+"9618 - $H-'*86 2+#6(8, - $2-'8%+6(, #+# -7 "'(+*$%-(5 % FreeBSD.

;<1=)&6#$&*

F$#+98%+6(, #+# *+'(1$-(5 2$&&613#" %$'21$-9%6&6*-. 9%"#+ - %-&6$ % '-'(6<6. L+#36
$2-'8%+B('. *6#$($186 21-<618 +"&-$- - %-&6$21-4$36*-=.

>*()0+3,* 7$0* FreeBSD

O0J.'*.6(, 9+>6< <$36( 2$(160$%+(5'. *+'(1$=#+ *$%$;$ .&1+, - 216&$'(+%4.6(
2$&1$0*86 -*'(1"#,-- 2$ *+'(1$=#6, '0$1#6 - "'(+*$%#6 #+'($<*$;$ .&1+.

4#9*)=

O2-'8%+6( "21+%46*-6 21-*(61+<- % FreeBSD, %#4B>+. -*H$1<+,-B $ (-("45*87
'(1+*-,+7, ">I(6 26>+(- - 261%$*+>+45*$= *+'(1$=#6.

5+"6#()&6+()= ( 8&%*0%.6& ?*31*6& Linux¨

O2-'8%+6( %$9<$3*$'(- '$%<6'(-<$'(- FreeBSD ' Linux¨. L+#36 '$&613-( 2$&1$0*86
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-*'(1"#,-- 2$ "'(+*$%#6 <*$;-7 2$2"4.1*87 21-4$36*-= Linux¨, (+#-7 #+# Oracle¨ -
Mathematica¨.

WINE

O2-'8%+6( WINE - 216&$'(+%4.6( 2$&1$0*86 -*'(1"#,-- 2$ "'(+*$%#6. L+#36
$2-'8%+6(, #+# 1+0$(+6( WINE, #+# "'(+*$%-(5 ;1+H->6'#-= 2$<$C*-#, #+# 9+2"'#+(5
21-4$36*-. Windows¨ *+ FreeBSD, + (+#36 216&4+;+6( &1";-6 '$%6(8 - 16@6*-..

>*()0+3,* & @+%,*7 >*()0+3,*

O2-'8%+6( 2+1+<6(18, &$'("2*86 '-'(6<*8< +&<-*-'(1+($1+< &4. *+'(1$=#- '-'(6<8
FreeBSD ' ,645B &$'(-36*-. $2(-<+45*$= 21$-9%$&-(645*$'(-. L+#36 $2-'8%+B('.
1+94->*86 #$*H-;"1+,-$**86 H+=48, -'2$459"6<86 % FreeBSD, - -7 1+'2$4$36*-6.

40+A#(( B*:0<B,& FreeBSD

O2-'8%+6( 21$,6'' 9+;1"9#- FreeBSD - $0J.'*.6(, #+# "21+%4.(5 D(-< 21$,6''$< '
2$<$C5B 2+1+<6(1$% #$*H-;"1+,--.

C#B+/*(%+()=

O2-'8%+6( <*$36'(%$ 1+94->*87 -*'(1"<6*($%, &$'("2*87 &4. $06'26>6*-.
069$2+'*$'(- '-'(6<8 FreeBSD, %#4B>+. Kerberos, IPsec - OpenSSH.

D1#),&

O2-'8%+6( H16=<%$1# #46($# - "4">@6*-. 2$ '1+%*6*-B ' (1+&-,-$**$= 2$&&613#$=
chroot % FreeBSD.

40&%<$&)#1=%.3 ,+%)0+1= $+()</*

O0J.'*.6(, >($ (+#$6 F1-*"&-(645*8= G$*(1$45 /$'("2+ (Mandatory Access Control, MAC)
- #+# D($( <67+*-9< <$36( 08(5 -'2$459$%+* &4. 9+C-(8 '-'(6<8 FreeBSD.

E<$&) (+8.)&3 8#B+/*(%+()&

O2-'8%+6(, >($ (+#$6 +"&-( '$08(-= % FreeBSD, #+# 6;$ <$3*$ "'(+*$%-(5, *+'(1$-(5, +
(+#36 #+# 21$%61.(5 -4- $('463-%+(5 3"1*+48 +"&-(+.

'()0+3()"* F0*%#%&7

O2-'8%+6(, #+# "21+%4.(5 *$'-(64.<- &+**87 - H+=4$%8<- '-'(6<+<- % FreeBSD. :($
%#4B>+6( H-9->6'#-6 &-'#-, RAID-<+''-%8, $2(->6'#-6 - 46*($>*86 *$'-(64-, &-'#- %
2+<.(- - '6(6%86 H+=4$%86 '-'(6<8.

GEOM: ;+$<1=%*7 &%?0*()0<,)<0* /0#+80*B+"*%&7 $&(,+".F B*/0+(+"

O2-'8%+6(, >($ (+#$6 H16=<%$1# GEOM % FreeBSD - #+# *+'(1$-(5 1+94->*86
2$&&613-%+6<86 "1$%*- RAID.

41*)?+06* F0*%#%&7 $*%%.F OpenZFS

O2-'8%+6( 24+(H$1<" 71+*6*-. &+**87 OpenZFS - 216&$'(+%4.6( #1+(#$6 1"#$%$&'(%$
2$ *+>+4" 1+0$(8, + (+#36 -*H$1<+,-B $ 21$&%-*"(87 (6<+7, '%.9+**87 '
-'2$459$%+*-6< OpenZFS % FreeBSD.
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G0<:&# ?*31+".# (&()#6.

U9">+6( 2$&&613#" *61$&*87 H+=4$%87 '-'(6< % FreeBSD, (+#-7 #+# ext2, ext3 - ext4.

!&0)<*1&B*A&7

O2-'8%+6(, #+#-6 '-'(6<8 %-1("+4-9+,-- &$'("2*8 - #+# -7 <$3*$ -'2$459$%+(5 '
FreeBSD.

H+,*1&B*A&7 - &(/+1=B+"*%&# & %*()0+3,* i18n/L10n

O2-'8%+6(, #+# -'2$459$%+(5 FreeBSD *+ .98#+7, $(4->*87 $( +*;4-='#$;$.
!+''<+(1-%+6( 4$#+4-9+,-B #+# *+ "1$%*6 '-'(6<8, (+# - *+ "1$%*6 21-4$36*-=.

-8%+"1#%&# & 6+$#0%&B*A&7 FreeBSD

O0J.'*.6( 1+94->-. <63&" FreeBSD-STABLE, FreeBSD-CURRENT - %82"'#+<- FreeBSD.
O2-'8%+6(, #+#-6 2$459$%+(64- <$;"( -9%46>5 %8;$&" -9 $('463-%+*-. 1+91+0$(#-
'-'(6<8, - -94+;+6( D($( 21$,6''. !+''<+(1-%+6( <6($&8, #$($186 2$459$%+(64- <$;"(
-'2$459$%+(5 &4. $0*$%46*-. '%$6= '-'(6<8 &$ 2$'46&*6;$ 069$2+'*$;$ %82"'#+.

DTrace

O2-'8%+6(, #+# *+'(1$-(5 - -'2$459$%+(5 -*'(1"<6*( DTrace $( Sunª % FreeBSD.
/-*+<->6'#+. (1+''-1$%#+ 2$<$;+6( %8.%4.(5 21$046<8 ' 21$-9%$&-(645*$'(5B,
%82$4*.. +*+4-9 '-'(6<8 % 16+45*$< %16<6*-.

I#2&6 USB-<()0+3()"* / USB OTG

O0J.'*.6( -'2$459$%+*-6 163-<+ USB0-"'(1$='(%+ - USB On The Go (USB OTG) % FreeBSD.

PPP

O2-'8%+6(, #+# -'2$459$%+(5 PPP &4. 2$&#4B>6*-. # "&+4I**8< '-'(6<+< % FreeBSD.

J1#,)0+%%*7 4+9)*

O0J.'*.6( 1+94->*86 #$<2$*6*(8 2$>($%$;$ '61%61+ - 1+''<+(1-%+6( 21$'(86 %$21$'8
*+'(1$=#- &4. *+-0$466 2$2"4.1*$;$ 2$>($%$;$ '61%61+: sendmail.

5#)#".# (#0"#0.

F16&$'(+%4.6( 2$&1$0*86 -*'(1"#,-- - 21-<618 #$*H-;"1+,-$**87 H+=4$% &4.
*+'(1$=#- %+@6= FreeBSD-<+@-*8 % #+>6'(%6 '61%61+ '6(6%87 H+=4$%87 '-'(6<, '61%61+
&$<6**87 -<6*, '61%61+ '6(6%$= -*H$1<+,-$**$= '-'(6<8 -4- '61%61+ '-*71$*-9+,--
%16<6*-.

;#2(#)#".# K,0*%.

O0J.'*.6( H-4$'$H-B 21$;1+<<*87 <63'6(6%87 D#1+*$% - 216&$'(+%4.6( 2$&1$0*"B
-*H$1<+,-B $ *+'(1$=#6 1+94->*87 <63'6(6%87 D#1+*$%, &$'("2*87 &4. FreeBSD.

I*(L&0#%%.# (#)#".# )#F%+1+:&&

O2-'8%+6( <*$36'(%$ (6<, '%.9+**87 ' '6(.<-, %#4B>+. '$%<6'(*$6 -'2$459$%+*-6
-*(61*6(-2$&#4B>6*-. ' &1";-<- #$<25B(61+<- % 4$#+45*$= '6(-, 1+'@-16**86 (6<8
<+1@1"(-9+,--, 06'21$%$&*86 '6(-, Bluetooth¨, ATM, IPv6 - <*$;$6 &1";$6.
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4+1<9#%&# FreeBSD

F616>-'4.6( 1+94->*86 -'($>*-#- &4. 2$4">6*-. FreeBSD *+ CDROM -4- DVD, + (+#36
1+94->*86 '+=(8 % U*(61*6(6, #$($186 2$9%$4.B( 9+;1"9-(5 - "'(+*$%-(5 FreeBSD.

C&81&+:0*?&7

:(+ #*-;+ 9+(1+;-%+6( <*$36'(%$ 1+94->*87 (6<, #$($186 <$;"( 21$0"&-(5 % >-(+(64.7
364+*-6 "9*+(5 0$45@6. A 0-04-$;1+H-- 21-%6&I* '2-'$# $(4->*87 #*-;, *+ #$($186
6'(5 ''84#- % (6#'(6.

I#(<0(. " M%)#0%#)#

O2-'8%+6( <*$36'(%$ H$1"<$%, &$'("2*87 &4. 2$459$%+(646= FreeBSD, ;&6 <$3*$
9+&+%+(5 %$21$'8 - ">+'(%$%+(5 % (67*->6'#-7 $0'"3&6*-.7, '%.9+**87 ' FreeBSD.

OpenPGP D1N9&

F616>-'4.6( PGP-$(26>+(#- *6'#$45#-7 1+91+0$(>-#$% FreeBSD.

9&'()1:# (;(01+<#1%,, %&=('30-#>:# ) ?.(@ 81%6#
/4. $06'26>6*-. 6&-*$$01+9-. - "&$0$>-(+6<$'(- (6#'(+ % #*-;6 '$04B&+B('.
$216&64I**86 '$;4+@6*-..

2%=(6"+A%<#&8%# &(6'+B#1%,

D<0(&"

67&,1+/)5  @1-H( -'2$459"6('. &4. -<6* H+=4$%, URL-+&16'$%, %8&646**$;$ (6#'(+ -
261%$;$ "2$<-*+*-. (67*->6'#-7 (61<-*$%.

!"#"$%&%##'(

P$*$@-1-**8= @1-H( -'2$459"6('. &4. '$$0C6*-= $0 $@-0#+7, #$<+*&, 2616<6**87
$#1"36*-., *+9%+*-= 2$1($%, -<I* 7$'($%, -<I* 2$459$%+(646=, -<I* ;1"22, -<I*
"'(1$='(%, 2616<6**87 - H1+;<6*($% #$&+.

C%"1:@

C%"1:@  @1-H( -'2$459"6('. &4. 21-4$36*-=, #$<+*& - #4+%-@.

4)($ =('30()+.#',

G4B>- %8&646*8 D%"1:> B"%A.(> , >($08 $(4->+(5'. $( $'(+45*$;$ (6#'(+. G$<0-*+,--
#4+%-@, #$($186 *"3*$ *+3-<+(5 $&*$%16<6**$, $0$9*+>+B('. '-<%$4$< + <63&"
#4+%-@+<-, *+21-<61:

Ctrl V+VAlt V+VDel

F$459$%+(645 &$436* $&*$%16<6**$ *+3+(5 #4+%-@- Ctrl , Alt  - Del .

G4+%-@-, #$($186 *"3*$ *+3-<+(5 2$'46&$%+(645*$, 1+9&64.B('. 9+2.(8<-, *+21-<61:

Ctrl V+VX, Ctrl V+VS
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:($ $9*+>+6(, >($ 2$459$%+(645 &$436* $&*$%16<6**$ *+3+(5 #4+%-@- Ctrl  - X, + 9+(6<
$&*$%16<6**$ *+3+(5 #4+%-@- Ctrl  - S.

!"%>#":

F1-<618, *+>-*+BC-6'. ' C:\>, $0$9*+>+B( #$<+*&" MS-DOS¨. T'4- *6 "#+9+*$ -*$6, D(-
#$<+*&8 <$;"( 08(5 %82$4*6*8 % $#*6 "G$<+*&*+. '(1$#+" % '$%16<6**$= '16&6 Microsoft¨
Windows¨.

C:\>  tools \f dimage floppies \k ern.flp A:

F1-<618, *+>-*+BC-6'. ' '-<%$4+ #, $0$9*+>+B( #$<+*&8, #$($186 &$43*8 %82$4*.(5'.
' 21+%+<- '"2612$459$%+(64. % FreeBSD. A8 <$36(6 %$=(- % '-'(6<" #+# root  &4.
%82$4*6*-. #$<+*&8 -4- -'2$459$%+(5 $08>*"B ">I(*"B 9+2-'5 - 21-<6*-(5 su(1) &4.
2$4">6*-. 21+% '"2612$459$%+(64..

# dd if=kern.flp of=/dev/fd0

F1-<618, *+>-*+BC-6'. ' '-<%$4+ %, $0$9*+>+B( #$<+*&8, #$($186 &$43*8 %82$4*.(5'.
$( -<6*- $08>*$= ">I(*$= 9+2-'-. T'4- *6 "#+9+*$ -*$6, &4. "'(+*$%#- 2616<6**87
$#1"36*-. - &1";-7 #$<+*& $0$4$>#- -'2$459"6('. '-*(+#'-' C-shell.

% top

E'+6($+"1(&.%
:(+ #*-;+ Ñ 169"45(+( (1"&+ <*$;-7 '$(6* 4B&6= 2$ %'6<" <-1". K"&5 ($ -'21+%46*-.
$26>+($# -4- ,6486 ;4+%8, %'6 -7 %#4+&8 $#+9+4-'5 2$469*8<-.

?6'#$45#$ #$<2+*-= 2$&&613+4- 1+91+0$(#" D($;$ &$#"<6*(+, $24+>-%+. 1+0$(" +%($1$%
*+ 2$4*"B '(+%#", H-*+*'-1". 2"04-#+,-B - (.&. A >+'(*$'(-, BSDi (2$936 21-$016(6**+.
Wind River Systems ) $24+>-%+4+ >46*+< FreeBSD Documentation Project 1+0$(" *+&
"4">@6*-6< D($= #*-;- *+ 2$4*$= '(+%#6 %24$(5 &$ 2"04-#+,-- 261%$;$ 26>+(*$;$
-9&+*-. % <+1(6 2000 ;$&+ (ISBN 1-57176-241-8). W+(6< Wind River Systems $24+(-4+ 1+0$("
*6'#$45#-7 &$2$4*-(645*87 +%($1$% &4. %*6'6*-. 1.&+ "4">@6*-= % -*H1+'(1"#("1"
26>+(*$;$ %8%$&+ - &$0+%46*-. *$%87 ;4+% # (6#'(". :(+ 1+0$(+ 9+%61@-4+'5 2"04-#+,-6=
%($1$;$ 26>+(*$;$ -9&+*-. % *$.016 2001 ;$&+ (ISBN 1-57176-303-1). A 2003-2004 ;$&+7 FreeBSD
Mall, Inc  $24+(-4+ 1+0$(" *6'#$45#-7 ">+'(*-#$% *+& "4">@6*-6< !"#$%$&'(%+ % 1+<#+7
2$&;$($%#- # (16(56<" 26>+(*$<" -9&+*-B. L16(56 26>+(*$6 -9&+*-6 084$ 1+9&646*$ *+
&%+ ($<+. O0+ ($<+ 084- $2"04-#$%+*8 #+# The FreeBSD Handbook 3rd Edition Volume 1:
User Guide  (ISBN 1-57176-327-9) - The FreeBSD Handbook 3rd Edition Volume 2:
Administrators Guide  (ISBN 1-57176-328-7).
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/+&.3 I: 4 1+<+'#
:(+ >+'(5 1"#$%$&'(%+ 216&*+9*+>6*+ &4. 2$459$%+(646= - +&<-*-'(1+($1$%, #$($186
($45#$ *+>-*+B( 1+0$(+(5 ' FreeBSD. A '46&"BC-7 ;4+%+7:

¥ A%6&6*-6 % FreeBSD.

¥ F$@+;$%$6 1"#$%$&'(%$ 2$ "'(+*$%#6 '-'(6<8.

¥ O'*$%8 1+0$(8 ' UNIX¨ &4. *+>-*+BC-7.

¥ N'(+*$%#+ '($1$**6;$ 21$;1+<<*$;$ $06'26>6*-. -9 #$446#,-- 2$1($%.

¥ W*+#$<'(%$ ' '-'(6<$= X Window, *+'(1$=#+ ;1+H->6'#$;$ $#1"36*-. &4. 2$%8@6*-.
DHH6#(-%*$'(- 1+0$(8.

¥ A%6&6*-6 % Wayland, *$%8= '61%61 D#1+*+ &4. UNIX¨.

G$4->6'(%$ ''84$# % (6#'(6 *+ '46&"BC-6 ;4+%8 '%6&6*$ # <-*-<"<", >($08 &+**8=
1+9&64 <$3*$ 084$ 2$'46&$%+(645*$ 21$>-(+(5 $( *+>+4+ &$ #$*,+ 069 *6$07$&-<$'(-
2$'($.**$;$ 26164-'(8%+*-. '(1+*-,.
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F'+)+ 1. 4)#$#1%#

1.1. 5;0("
E2+'-0$ 9+ %+@ -*(616' # FreeBSD! E46&"BC+. ;4+%+ $7%+(8%+6( 1+94->*86 +'26#(8
21$6#(+ FreeBSD, (+#-6 #+# 6;$ -'($1-., ,64-, <$&645 1+91+0$(#- - (+# &+466.

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ G+# FreeBSD '$$(*$'-('. ' &1";-<- $261+,-$**8<- '-'(6<+<-.

¥ U'($1-. 21$6#(+ FreeBSD.

¥ X64- 21$6#(+ FreeBSD.

¥ O'*$%8 <$&64- 1+91+0$(#- $(#18($;$ -'7$&*$;$ #$&+ FreeBSD.

¥ O(#"&+ 21$-9$@4$ *+9%+*-6 ÇFreeBSDÈ.

1.2. G(;"( =(D+'()+.3 ) FreeBSD!
FreeBSD Ñ D($ $261+,-$**+. '-'(6<+ ' $(#18(8< -'7$&*8< #$&$<, '$$(%6('(%"BC+.
'(+*&+1(+< - 2$7$3+. *+ Unix, 216&*+9*+>6**+. &4. #$<25B(61$% *+ +17-(6#("1+7 x86 (#+#
32-, (+# - 64-0-(*87), ARM, AArch64, RISC-V, POWER - PowerPC. O*+ 216&$'(+%4.6( %'6
H"*#,--, #$($186 '6;$&*. '>-(+B('. '+<$ '$0$= 1+9"<6BC-<-'., (+#-6 #+# %8(6'*.BC+.
<*$;$9+&+>*$'(5, 9+C-(+ 2+<.(-, %-1("+45*+. 2+<.(5, <*$;$2$459$%+(645'#-6
%$9<$3*$'(-, 2$&&613#+ SMP, %'6 -*'(1"<6*(8 1+91+0$(#- ' $(#18(8< -'7$&*8< #$&$<
&4. 1+94->*87 .98#$% - H16=<%$1#$%, + (+#36 %$9<$3*$'(- &4. 1+0$>-7 '(+*,-=, %#4B>+.
X Window System, KDE -4- GNOME. TI $'*$%*86 216-<"C6'(%+:

¥ 819-/01: Open Source , $1'-&"$;/)31 7,$%+1:31 , #$($1+. 216&$'(+%4.6( %+< 21+%+
'%$0$&*$ -9<6*.(5 - 1+'@-1.(5 6I -'7$&*8= #$&, + (+#36 %#4B>+(5 6;$ #+# % 21$6#(8 '
$(#18(8< -'7$&*8< #$&$<, (+# - % 9+#18(86 21$&"#(8, *6 *+#4+&8%+. $;1+*->6*-=,
7+1+#(61*87 &4. #$246H(87 4-,6*9-=, - -906;+. 2$(6*,-+45*87 21$046<
*6'$%<6'(-<$'(- 4-,6*9-=.

¥ <%=/)- TCP/IP ,-(1  Ñ FreeBSD 16+4-9"6( 21$<8@46**86 '(+*&+1(*86 21$($#$48 '
2$'($.**$ 1+'("C6= 21$-9%$&-(645*$'(5B - <+'@(+0-1"6<$'(5B. :($ &64+6( 6I
$(4->*8< %80$1$< #+# &4. '61%61$%, (+# - &4. <+1@1"(-9+,--/H+=1%$4-*;+ Ñ -
&6='(%-(645*$, <*$;-6 #$<2+*-- - 2$'(+%C-#- -'2$459"B( 6I -<6**$ &4. D(-7 ,646=.

¥ *%$/%,(;> 1/(-?&1&%+"//": @%..-&AB" OpenZFS , %#4B>+. root-on-ZFS, ZFS Boot
Environments, "21+%46*-6 $(#+9+<-, &646;-1$%+*-6 +&<-*-'(1+(-%*87 9+&+>,
2$&&613#" #46($# (jail), &$#"<6*(+,-B, '26,-H->*"B &4. FreeBSD, - 2$&&613#"
'-'(6<*$;$ "'(+*$%C-#+.

¥ C",D1&-//)- E7/B911 '-0%@",/%,(1 , $( '-'(6<8 21-*"&-(645*$;$ #$*(1$4. &$'("2+ &$
<67+*-9<$% 26'$>*-,8 - %$9<$3*$'(6= Capsicum.

¥ F%$-- 30 (),:# @&-.+"&1(-$;/% ,%'&"//)G @"B-(%+  &4. %'67 2$&&613-%+6<87
+17-(6#("1, + (+#36 G$446#,-. 2$1($%, #$($1+. 2$9%$4.6( 46;#$ '$9&+%+(5 '$0'(%6**86
*+'(1+-%+6<86 2+#6(8.
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¥ H%B73-/("91:  - % &$2$4*6*-6 # !"#$%$&'(%" - #*-;+< 1+94->*87 +%($1$%,
$7%+(8%+BC-< (6<8 $( '-'(6<*$;$ +&<-*-'(1-1$%+*-. &$ %*"(16**6;$ "'(1$='(%+
.&1+, '"C6'(%"B( (+#36 man(1)  '(1+*-,8, &$'("2*86 *6 ($45#$ &4. 2$459$%+(645'#-7
&6<$*$%, "(-4-( - #$*H-;"1+,-$**87 H+=4$%, *$ - &4. API &1+=%61$% .&1+ (1+9&64 9) -
$(&645*87 &1+=%61$% (1+9&64 4).

¥ *&%,(": 1 @%,$-.%+"(-$;/": ,(&7B(7&" &-@%01(%&1: 1 ,1,(-3" ,'%&B1  - FreeBSD
-'2$459"6( 6&-*8= 162$9-($1-= &4. %'67 '%$-7 #$<2$*6*($%, #+# .&1+, (+# -
2$459$%+(645'#$;$ 21$'(1+*'(%+. :($, *+1.&" ' "*-H-,-1$%+**$= - 46;#$
*+'(1+-%+6<$= '-'(6<$= '0$1#-, + (+#36 21$&"<+**8< 21$,6''$< 1+91+0$(#-,
2$9%$4.6( 46;#$ -*(6;1-1$%+(5 FreeBSD % -*H1+'(1"#("1" '0$1#- %+@6;$ 21$&"#(+.

¥ I-&/%,(; E1$%,%E11 Unix , 216&2$>-(+. <$&"45*$'(5 %<6'($ <$*$4-(*87 "%'I % $&*$<"
&6<$*$% ' 3I'(#$ 9+&+**8< 2$%6&6*-6<.

¥ H+%1#/": ,%+3-,(13%,(;  ' Linux, 2$9%$4.BC+. 9+2"'#+(5 <*$;-6 Linux-21-4$36*-. 069
*6$07$&-<$'(- %-1("+4-9+,--.

FreeBSD $'*$%+*+ *+ 164-96 4.4BSD-Lite $( Computer Systems Research Group (CSRG)
G+4-H$1*-='#$;$ "*-%61'-(6(+ % K61#4- - 21$&$43+6( '4+%*86 (1+&-,-- 1+91+0$(#-
'-'(6< BSD. F$<-<$ $(4->*$= 1+0$(8, 21$&64+**$= CSRG, 21$6#( FreeBSD %4$3-4 <*$;-6
(8'.>- >64$%6#$->+'$% % 1+'@-16*-6 H"*#,-$*+45*$'(- - ($*#"B *+'(1$=#" '-'(6<8 &4.
&$'(-36*-. <+#'-<+45*$= 21$-9%$&-(645*$'(- - *+&I3*$'(- % "'4$%-.7 16+45*87
*+;1"9$#. FreeBSD 216&4+;+6( 21$-9%$&-(645*$'(5 - *+&I3*$'(5, '$2$'(+%-<86 ' &1";-<-
16@6*-.<- ' $(#18(8< -'7$&*8< #$&$< - #$<<61>6'#-<- 216&4$36*-.<-, % '$>6(+*-- '
2616&$%8<- H"*#,-.<-, *6&$'("2*8<- 0$45@6 *-;&6.

1.2.1. /.( >(D#. FreeBSD?

F1-<6*6*-6 FreeBSD &6='(%-(645*$ $;1+*->6*$ ($45#$ '$0'(%6**$= H+*(+9-6=. O(
1+91+0$(#- 21$;1+<<*$;$ $06'26>6*-. &$ +%($<+(-9+,-- 21$-9%$&'(%+, $( "21+%46*-.
9+2+'+<- &$ +9-<"(+45*$= #$116#,-- "&+4I**87 '2"(*-#$%87 +*(6** Ñ 6'4- >($-($
<$3*$ '&64+(5 ' #$<<61>6'#-< 21$&"#($< UNIX¨, ($, '#$166 %'6;$, D($ <$3*$ '&64+(5 - '
FreeBSD! FreeBSD (+#36 9*+>-(645*$ %8-;18%+6( $( (8'.> %8'$#$#+>6'(%6**87
21-4$36*-=, 1+91+0$(+**87 -''46&$%+(645'#-<- ,6*(1+<- - "*-%61'-(6(+<- 2$ %'6<"
<-1", #$($186 >+'($ &$'("2*8 2$ $>6*5 *-9#$= ,6*6 -4- %$$0C6 06'24+(*$.

F$'#$45#" -'7$&*8= #$& FreeBSD (+#36 '%$0$&*$ &$'("26*, '-'(6<+ <$36( 08(5
+&+2(-1$%+*+ &4. '26,-+45*87 21-4$36*-= -4- 21$6#($% % 21+#(->6'#-
06'216,6&6*(*$= '(626*- - '2$'$0+<-, #$($186 $08>*$ *6&$'("2*8 % $261+,-$**87
'-'(6<+7 $( 0$45@-*'(%+ #1"2*87 #$<<61>6'#-7 2$'(+%C-#$%. A$( 4-@5 *6'#$45#$
21-<61$% $04+'(6=, % #$($187 4B&- % *+'($.C66 %16<. -'2$459"B( FreeBSD:

¥ J/(-&/-(-,-&+1,):  P$C*8= '(6# TCP/IP, %'(1$6**8= % FreeBSD, &64+6( 6I -&6+45*$=
24+(H$1<$= &4. 1+94->*87 -*(61*6(-'61%-'$%, (+#-7 #+#:

R A60-'61%618

R IPv4 - IPv6 <+1@1"(-9+,-.

R P63'6(6%86 D#1+*8 - @4B98 NAT (Ç<+'#+1+&-*; IPÈ)

R E61%618 FTP
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R F$>($%86 '61%618

R E61%618 71+*6*-. &+**87

R E61%618 %-1("+4-9+,--

R U 6C6É

¥ K'&"0%+"/1-:  E("&6*(8, -9">+BC-6 -*H$1<+,-$**86 (67*$4$;-- -4- '<63*"B
-*36*61*"B '26,-+45*$'(5, 2$4">+( %8;$&" $( FreeBSD. ?6( 4">@6;$ '2$'$0+ 2$9*+(5
$261+,-$**86 '-'(6<8, #$<25B(61*"B +17-(6#("1" - '6(-, >6< 2$4">-(5
21+#(->6'#-= $28( 1+0$(8 ' FreeBSD, -9">-% 6I %*"(16**66 "'(1$='(%$. P*$36'(%$
'%$0$&*$ &$'("2*87 E)F!, <+(6<+(->6'#-7 - ;1+H->6'#-7 2+#6($% (+#36 &64+B(
FreeBSD #1+=*6 2$469*$= &4. (67, #($ % 261%"B $>616&5 -'2$459"6( #$<25B(61 &4.
16@6*-. .&7?1G 9+&+>!

¥ J,,$-.%+"/1::  K4+;$&+1. &$'("2*$'(- -'7$&*$;$ #$&+ %'6= '-'(6<8 FreeBSD
216&'(+%4.6( '$0$= $(4->*"B 24+(H$1<" &4. -''46&$%+*-= % $04+'(- $261+,-$**87
'-'(6<, + (+#36 &1";-7 1+9&64$% #$<25B(61*87 *+"#. E%$0$&*+. &$'("2*$'(5 FreeBSD
(+#36 2$9%$4.6( "&+4I**8< ;1"22+< '$(1"&*->+(5 % 1+91+0$(#6 -&6= -4- '$%<6'(*87
21$6#($%, *6 06'2$#$.'5 $ '26,-+45*87 4-,6*9-$**87 '$;4+@6*-.7 -4- $;1+*->6*-.7
*+ $0'"3&6*-6 % $(#18(87 H$1"<+7.

¥ 4-(;:  ?"36* *$%8= <+1@1"(-9+($1? E61%61 -<6* (DNS)? P63'6(6%$= D#1+*, >($08
9+C-(-(5 %+@" %*"(16**BB '6(5 $( *6'+*#,-$*-1$%+**$;$ &$'("2+? FreeBSD <$36(
46;#$ 216%1+(-(5 *6-'2$459"6<8= #$<25B(61, 284.C-='. % ";4", % 21$&%-*"(8=
<+1@1"(-9+($1 ' %$9<$3*$'(.<- '4$3*$= H-45(1+,-- 2+#6($%.

¥ I,(&%-//)- ,1,(-3):  FreeBSD 216&'(+%4.6( '$0$= $(4->*"B 24+(H$1<" &4. '$9&+*-.
%'(1$6**87 '-'(6<. E 2$&&613#$= +17-(6#("1 ARM, AArch64 - PowerPC, % '$>6(+*-- '
*+&I3*8< '6(6%8< '(6#$<, 2616&$%8<- H"*#,-.<- - 1+916@-(645*$= 4-,6*9-6= BSD ,
FreeBSD '4"3-( $(4->*$= $'*$%$= &4. 2$'(1$6*-. %'(1$6**87 <+1@1"(-9+($1$%,
<63'6(6%87 D#1+*$% - &1";-7 "'(1$='(%.

¥ C"'%#15 ,(%$:  FreeBSD 216&'(+%4.6( '$0$= $(4->*8= %80$1 % #+>6'(%6 *6&$1$;$;$
16@6*-. &4. 1+0$>6;$ '($4+ ' -'2$459$%+*-6< '%$0$&*$ &$'("2*87 '61%61$% X11 -
Wayland. FreeBSD 216&4+;+6( *+ %80$1 <*$36'(%$ $(#18(87 $#1"36*-= 1+0$>6;$ '($4+,
%#4B>+. '(+*&+1(*86 ;1+H->6'#-6 -*(61H6='8 GNOME - KDE. FreeBSD &+36 <$36(
9+;1"3+(5'. Ç069 &-'#+È ' ,6*(1+45*$;$ '61%61+, >($ &64+6( $(&645*86 1+0$>-6 '(+*,--
6CI &6@6%46 - 21$C6 % +&<-*-'(1-1$%+*--.

¥ C"0&"'%(B" *K:  K+9$%+. '-'(6<+ FreeBSD %#4B>+6( 2$4*8= *+0$1 -*'(1"<6*($% &4.
1+91+0$(#-, % ($< >-'46 #$<2-4.($18 C/C++ - $(4+&>-#-. F$&&613#+ <*$;-7 &1";-7
.98#$% 21$;1+<<-1$%+*-. (+#36 &$'("2*+ >6169 #$446#,-- 2$1($% - 2+#6($%.

FreeBSD &$'("2*+ &4. 06'24+(*$= 9+;1"9#- -4- <$36( 08(5 2$4">6*+ *+ CD-ROM -4- DVD.
/$2$4*-(645*"B -*H$1<+,-B $ 2$4">6*-- FreeBSD '<. % F$4">6*-6 FreeBSD .

1.2.2. H.( %&=('30-#. FreeBSD?

FreeBSD -9%6'(*+ '%$-<- %$9<$3*$'(.<- %60-'61%61+. E2-'$# $(98%$% #$<2+*-=, #$($186
-'2$459"B( FreeBSD % '%$-7 21$&"#(+7 - "'4";+7 , <$3*$ *+=(- *+ '+=(6 Y$*&+ FreeBSD.
Wikipedia (+#36 %6&I( '2-'$# 21$&"#($%, $'*$%+**87 *+ FreeBSD .
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1.3. 5 ="(#8.# FreeBSD
E46&"BC-= 1+9&64 '$&613-( '21+%$>*"B -*H$1<+,-B $ 21$6#(6, %#4B>+. #1+(#"B
-'($1-B, ,64- 21$6#(+ - <$&645 1+91+0$(#-  21$6#(+.

1.3.1. H"+.8+, %&.("%, FreeBSD

F1$6#( FreeBSD 9+1$&-4'. % *+>+46 1993 ;$&+, $(>+'(- #+# &6(-C6 2$'46&*-7 (167
#$$1&-*+($1$% ?6$H-,-+45*87 *+0$1$% 2+(>6= 386BSD: ?6=(+ N-45.<'+, !$&+ M1+=<'+ -
/3$1&+*+ Q+00+1&+.

U9*+>+45*$= ,645B 084$ '$9&+*-6 21$<63"($>*$;$ '*-<#+ '$'($.*-. 386BSD &4.
-'21+%46*-. 1.&+ 21$046<, #$($186 *6 <$;4- 08(5 16@6*8 ' 2$<$C5B <67+*-9<+ *+0$1$%
2+(>6=. A '%.9- ' D(-< 1+**-< 1+0$>-< *+9%+*-6< 21$6#(+ 084$ 386BSD 0.5 -4- 386BSD
Interim.

386BSD 084+ $261+,-$**$= '-'(6<$= K-44+ /3$4-,+, #$($1+. *+ ($( <$<6*( '-45*$
'(1+&+4+ $( 2$>(- ;$&->*$;$ $('"('(%-. %*-<+*-.. F$'#$45#" *+0$1 2+(>6= ' #+3&8< &*I<
'(+*$%-4'. %'I 0$466 ;1$<$9&#-<, $*- 16@-4- 2$<$>5 K-44", %82"'(-% D($(
21$<63"($>*8= Ç$>-C6**8=È '*-<$# '$'($.*-.. O&*+#$ D(- 24+*8 %*69+2*$ 1"7*"4-,
#$;&+ K-44 /3$4-, *6$3-&+**$ $($9%+4 '%$B 2$&&613#" 21$6#(+, *6 216&4$3-% *-#+#-7
.'*87 +45(61*+(-%.

L1$6 '$>4-, >($ ,645 2$-2163*6<" '($-( "'-4-=, &+36 069 2$&&613#- K-44+, - 2$D($<" $*-
&+4- 21$6#(" *+9%+*-6 ÇFreeBSDÈ, 216&4$36**$6 /D%-&$< M1-*<+*$<. F61%$*+>+45*86
9+&+>- 084- $216&646*8 2$'46 #$*'"45(+,-= ' (6#"C-<- 2$459$%+(64.<- '-'(6<8, -,
#$;&+ '(+4$ .'*$, >($ 21$6#(, %$9<$3*$, '(+*6( 16+45*$'(5B, /3$1&+* '%.9+4'. ' Walnut
Creek CDROM, '(+1+.'5 *+=(- #+*+48 1+'21$'(1+*6*-. FreeBSD (6<, " #$;$ *6 084$ 4I;#$;$
&$'("2+ # -*(61*6(". Walnut Creek CDROM *6 ($45#$ 2$&&613+4- -&6B 1+'21$'(1+*6*-.
FreeBSD *+ CD, *$ - 216&$'(+%-4- 21$6#(" <+@-*" &4. 1+0$(8 - 08'(18= -*(61*6(-#+*+4.
K69 2$>(- 06'216,6&6*(*$= %618 Walnut Creek CDROM % ($;&+ 6CI '$%61@6**$ *6-9%6'(*8=
21$6#(, %1.& 4- FreeBSD (+# 08'(1$ &$'(-;4+ 08 (+#-7 %8'$(, *+ #$($187 $*+ *+7$&-('.
'6;$&*..

F61%8= 164-9 FreeBSD *+ CD-ROM (- % ,64$< % '6(-) 084 FreeBSD 1.0, %82"C6**8= % &6#+016
1993 ;$&+. O* $'*$%8%+4'. *+ 46*(6 4.3BSD-Lite ("Net/2") $( U.C. Berkeley, ' <*$36'(%$<
#$<2$*6*($%, (+#36 216&$'(+%46**87 386BSD - Free Software Foundation. :($ 084 &$%$45*$
"'26@*8= 261%8= 164-9, 9+ #$($18< 2$'46&$%+4 %6'5<+ "'26@*8= FreeBSD 1.1,
%82"C6**8= % <+6 1994 ;$&+.

F1-<61*$ % D($ 36 %16<. *+ ;$1-9$*(6 ';"'(-4-'5 *6$3-&+**86 (">-, #$;&+ Novell -
G+4-H$1*-='#-= "*-%61'-(6( % K61#4- "16;"4-1$%+4- '%$= 9+(.*"%@-='. '"&60*8= '2$1 $
B1-&->6'#$< '(+("'6 46*(8 Berkeley Net/2. F$ "'4$%-.< '$;4+@6*-. G+4-H$1*-='#-=
"*-%61'-(6( 21-9*+4, >($ (1- H+=4+ -9 Net/2 '$&613+4- Ç$016<6*I**8=È #$& - &$43*8
08(5 "&+46*8, (+# #+# .%4.4-'5 '$0'(%6**$'(5B Novell, #$($1+., % '%$B $>616&5, 1+*66
21-$0164+ -7 " AT&T. A $0<6* K61#4- 2$4">-4 Ç04+;$'4$%6*-6È Novell *+ ($, >($ %82"'#
4.4BSD-Lite, #$;&+ $* *+#$*6, %8=&6(, 0"&6( $0J.%46* '%$0$&*8< $( $;1+*->6*-=, + %'6
'"C6'(%"BC-6 2$459$%+(64- Net/2 0"&"( *+'($.(645*$ 16#$<6*&$%+*8 # 26167$&" *+ *6;$.
:($ #+'+4$'5 - FreeBSD, - 21$6#(" &+4- '1$# &$ #$*,+ -B4. 1994 ;$&+, >($08 216#1+(-(5
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1+'21$'(1+*6*-6 '%$6= %61'-- *+ $'*$%6 Net/2. E$;4+'*$ "'4$%-.< '$;4+@6*-., 21$6#("
1+916@-4- '&64+(5 $&-* 2$'46&*-= %82"'# &$ -'(6>6*-. '1$#+ Ñ -< '(+4 FreeBSD 1.1.5.1.

W+(6< FreeBSD 21-'("2-4+ # '4$3*$= 9+&+>6 0"#%+45*$ 2616-9$016(6*-. '60. *+ $'*$%6
'$%61@6**$ *$%$;$ - &$%$45*$ *62$4*$;$ *+0$1+ #$<2$*6*($% 4.4BSD-Lite. Q$(. 084-
"&+46*8 ($45#$ (1- H+=4+, '%.9+**87 ' 1+9&64.6<$= 2+<.(5B - '6<+H$1+<- System V, %
&-'(1-0"(-% BSD 084$ %*6'6*$ <*$36'(%$ &1";-7 -9<6*6*-= - -'21+%46*-= $@-0$#,
2$D($<" $0J6&-*6*-6 %'67 *+1+0$($# FreeBSD ' 4.4BSD-Lite $#+9+4$'5 $;1$<*$= 1+0$($=.
F1$6#(" 2$(160$%+4$'5 %16<. &$ *$.01. 1994 ;$&+, >($08 $'"C6'(%-(5 D($( 26167$&, - %
&6#+016 $* %82"'(-4 FreeBSD 2.0 &4. %'6;$ <-1+. ?6'<$(1. *+ ($, >($ 164-9 %'I 6CI 084
'81$%+(, $* $#+9+4'. %6'5<+ "'26@*8<, + % -B*6 1995 ;$&+ 2$'46&$%+4 0$466 '(+0-45*8= -
21$'($= % "'(+*$%#6 %82"'# FreeBSD 2.0.5.

E (67 2$1 FreeBSD %82"'(-4+ '61-B 164-9$%, #+3&8= -9 #$($187 "4">@+4 '(+0-45*$'(5,
'#$1$'(5 - H"*#,-$*+45*$'(5 216&8&"C6= %61'--.

?+ &+**8= <$<6*( &$4;$'1$>*86 21$6#(8 1+91+0$(#- 21$&$43+B( %6'(-'5 % %6(#6 16.0-
CURRENT (main), + '*-<#- '$'($.*-. 16.0 16;"4.1*$ 2"04-#"B('. *+ '61%616 '*-<#$%  2$
<616 21$&%-36*-. 1+0$(8.

1.3.2. *#'% ="(#8.+ FreeBSD

X64- 21$6#(+ FreeBSD 9+#4B>+B('. % 216&$'(+%46*-- 21$;1+<<*$;$ $06'26>6*-., #$($1$6
<$36( -'2$459$%+(5'. &4. 4B087 ,646= 069 #+#-7-4-0$ $;1+*->6*-=. P*$;-6 -9 *+'
%4$3-4- 9*+>-(645*86 "'-4-. % 1+91+0$(#" #$&+ (- 21$6#(+) -, #$*6>*$, *6 $(#+9+4-'5 08
$( *60$45@$;$ H-*+*'$%$;$ %$9*+;1+3&6*-. %16<. $( %16<6*-, *$ <8 ($>*$ *6 ;$($%8
*+'(+-%+(5 *+ D($<. P8 '>-(+6<, >($ *+@+ ;4+%*+. Ç<-''-.È Ñ 216&$'(+%4.(5 #$& %'6<
364+BC-<, *69+%-'-<$ $( ,646=, >($08 #$& 2$4">-4 <+#'-<+45*$ @-1$#$6
1+'21$'(1+*6*-6 - 21-*6' <+#'-<+45*"B 2$459". :($, 2$ *+@6<" <*6*-B, $&*+ -9
H"*&+<6*(+45*87 ,646= '%$0$&*$;$ 21$;1+<<*$;$ $06'26>6*-., #$($1"B <8 ;$1.>$
2$&&613-%+6<.

A *+@6< -'7$&*$< #$&6 21$;1+<<*$6 $06'26>6*-6, 1+'21$'(1+*.6<$6 2$& 4-,6*9-6= GNU
General Public License (GPL) -4- Library General Public License (LGPL), -<66( *6'#$45#$
0$45@6 $;1+*->6*-=, 7$(., 2$ #1+=*6= <616, % '($1$*" $06'26>6*-. &$'("2+, + *6 *+$0$1$(.
O&*+#$ -9-9+ &$2$4*-(645*87 '4$3*$'(6=, #$($186 <$;"( %$9*-#*"(5 21- #$<<61>6'#$<
-'2$459$%+*-- FO 2$& GPL, <8 216&2$>-(+6< 21$;1+<<*$6 $06'26>6*-6, 216&$'(+%46**$6
2$& 0$466 '%$0$&*$= 4-,6*9-6= BSD, #$;&+ D($ 1+9"<*8= %+1-+*(.

1.3.3. I($#'3 "+0"+;(.8% FreeBSD

!+91+0$(#+ FreeBSD Ñ D($ $>6*5 $(#18(8= - ;-0#-= 21$,6'' , 0"#%+45*$ '$9&+**8= -9
%#4+&+ (8'.> 4B&6= 2$ %'6<" <-1", >($ <$3*$ "%-&6(5 % *+@6< '2-'#6 ">+'(*-#$% .
U*H1+'(1"#("1+ 1+91+0$(#- FreeBSD 2$9%$4.6( D(-< (8'.>+< ">+'(*-#$% '$(1"&*->+(5
>6169 U*(61*6(. P8 2$'($.**$ -C6< *$%87 &$01$%$45,6%, - (6<, #($ 7$>6( 0$466 (6'*$
%$%46>5'., '($-( $9*+#$<-(5'. '$ '(+(5I= $ %#4+&6 % FreeBSD.

F$469*+. -*H$1<+,-. $ 21$6#(6 FreeBSD - 21$,6''6 6;$ 1+91+0$(#-, *69+%-'-<$ $( ($;$,
1+0$(+6(6 4- %8 '+<$'($.(645*$ -4- % (6'*$< '$(1"&*->6'(%6:
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J#=(0%.("%% Git

A (6>6*-6 *6'#$45#-7 46( ,6*(1+45*$6 &616%$ -'7$&*87 #$&$% FreeBSD 2$&&613-%+4$'5
' 2$<$C5B CVS (Concurrent Versions System), '%$0$&*$ 1+'21$'(1+*.6<$= '-'(6<8
#$*(1$4. %61'-=. A -B*6 2008 ;$&+ 21$6#( 2616@I4 *+ -'2$459$%+*-6 SVN (Subversion).
F6167$& 084 21-9*+* *6$07$&-<8<, (+# #+# (67*->6'#-6 $;1+*->6*-. CVS '(+*$%-4-'5
%'I 0$466 $>6%-&*8<- -9-9+ 08'(1$;$ 1$'(+ &616%+ -'7$&*87 #$&$% - $0JI<+ "36
*+#$246**$= -'($1--. !62$9-($1-- 21$6#(+ &$#"<6*(+,-- - #$446#,-- 2$1($% (+#36
084- 2616*6'6*8 ' CVS *+ SVN % <+6 2012 ;$&+ - -B46 2012 ;$&+ '$$(%6('(%6**$. A
&6#+016 2020 ;$&+ 21$6#( 2616*I' 162$9-($1-- -'7$&*87 #$&$% - &$#"<6*(+,--  *+ Git , +
#$446#,-. 2$1($% 2$'46&$%+4+ -7 21-<61"  % +21646 2021 ;$&+. /$2$4*-(645*"B
-*H$1<+,-B $ 2$4">6*-- 162$9-($1-. FreeBSD src/  <$3*$ *+=(- % 1+9&646 F$4">6*-6
-'7$&*87 #$&$% , + 2$&1$0*$'(- $ 2$4">6*-- #$446#,-- 2$1($% FreeBSD Ñ % 1+9&646
U'2$459$%+*-6 #$446#,-- 2$1($% .

K=%&(8 8(>>%..#"()

6%331((-&)  Ñ D($ 4B&-, " #$($187 6'(5 &$'("2 *+ 0"@1,;  % Git-162$9-($1-= - #$($186
"2$4*$<$>6*8 %*$'-(5 -9<6*6*-. % -'7$&*8= #$& FreeBSD ((61<-* Ç#$<<-((61È
21$-'7$&-( $( #$<+*&8 commit, -'2$459"6<$= % '-'(6<6 #$*(1$4. %61'-= &4. &$0+%46*-.
*$%87 -9<6*6*-= % 162$9-($1-=). ZB0$= <$36( $(21+%-(5 $(>I( $0 $@-0#6 %
link:https://bugs.FreeBSD.org/submit/ [K+9" &+**87 $@-0$#]. F616& $(21+%#$= $(>I(+ <$3*$
%$'2$459$%+(5'. '2-'#+<- 1+''84#- FreeBSD, IRC-#+*+4+<- -4- H$1"<+<-, >($08
"06&-(5'., >($ 21$046<+ &6='(%-(645*$ .%4.6('. $@-0#$=.

H(>+1$+ "+0"+;(.<%8() FreeBSD

6%3"/." core FreeBSD  084+ 08 D#%-%+46*(*+ '$%6(" &-16#($1$%, 6'4- 08 21$6#( FreeBSD
084 #$<2+*-6=. O'*$%*+. 9+&+>+ #$<+*&8 core Ñ "06&-(5'., >($ 21$6#( % ,64$<
*+7$&-('. % 7$1$@6< '$'($.*-- - &%-36('. % 21+%-45*$< *+21+%46*--. F1-;4+@6*-6
216&+**87 - $(%6('(%6**87 1+91+0$(>-#$% % *+@" ;1"22" #$<<-((61$% Ñ $&*+ -9
H"*#,-= #$<+*&8 core, #+# - 21-%46>6*-6 *$%87 >46*$% #$<+*&8 core 2$ <616 ($;$, #+#
&1";-6 "7$&.(. L6#"C+. #$<+*&+ core 084+ -901+*+ -9 >-'4+ #+*&-&+($%-#$<<-((61$% %
<+6 - -B*6 2024 ;$&+. A80$18 21$%$&.('. #+3&86 2 ;$&+.

!

G+# - 0$45@-*'(%$ 1+91+0$(>-#$%, 0$45@-*'(%$ >46*$% $'*$%*$=
#$<+*&8 (+#36 .%4.B('. &$01$%$45,+<- % 1+91+0$(#6 FreeBSD - *6
2$4">+B( H-*+*'$%$= %8;$&8 $( 21$6#(+, 2$D($<" Ç$0.9+(645'(%$È *6
'46&"6( $@-0$>*$ -'($4#$%8%+(5 #+# Ç;+1+*(-1$%+**"B 2$&&613#"È.
F1-%6&I**+. %8@6 +*+4$;-. ' Ç'$%6($< &-16#($1$%È *6 '$%'6< ($>*+, -,
%$9<$3*$, 21+%-45*66 0"&6( '#+9+(5, >($ D($ 4B&-, #$($186 %$216#-
9&1+%$<" '<8'4" 2$'%.(-4- '%$B 3-9*5 FreeBSD!

L(1$ FreeBSD

Y$*& FreeBSD (FreeBSD Foundation)  Ñ D($ *6#$<<61>6'#+. $1;+*-9+,-. 501(c)(3),
0+9-1"BC+.'. % E[), #$($1+. 9+*-<+6('. 2$&&613#$= - 21$&%-36*-6< 21$6#(+ FreeBSD
- 6;$ '$$0C6'(%+ 2$ %'6<" <-1". Y$*& H-*+*'-1"6( 1+91+0$(#" 21$;1+<<*$;$
$06'26>6*-. >6169 ;1+*(8 *+ 21$6#(8 - 216&$'(+%4.6( '$(1"&*-#$% &4. $261+(-%*$;$
16@6*-. '1$>*87 21$046<, + (+#36 %*6&16*-. *$%87 H"*#,-= - %$9<$3*$'(6=. Y$*&
9+#"2+6( $0$1"&$%+*-6 &4. "4">@6*-. - 2$&&613#- -*H1+'(1"#("18 FreeBSD, + (+#36
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H-*+*'-1"6( 1+0$(" '26,-+4-'($% &4. 2$%8@6*-. (6'($%$;$ 2$#18(-., *621618%*$=
-*(6;1+,-- - +%($<+(-9+,--. Y$*& 21$&%-;+6( FreeBSD, ">+'(%". % (67*->6'#-7
#$*H616*,-.7 - <61$21-.(-.7 2$ %'6<" <-1". G1$<6 ($;$, Y$*& 21$%$&-( <+'(61-#4+''8,
1+91+0+(8%+6( ">60*86 <+(61-+48 - 21696*(+,-- &4. 21-%46>6*-. *$%87
2$459$%+(646= - 1+91+0$(>-#$% % 21$6#( FreeBSD. Y$*& (+#36 216&'(+%4.6( 21$6#(
FreeBSD 21- 9+#4B>6*-- #$*(1+#($%, 4-,6*9-$**87 '$;4+@6*-= - &1";-7 B1-&->6'#-7
&$;$%$1$%, (160"BC-7 ">+'(-. $H-,-+45*$;$ B1-&->6'#$;$ 4-,+.

41#B1%# -<+&.1%8%

U 2$'46&*66, *$ *6 <6*66 %+3*$6: '+<+. 0$45@+. ;1"22+ 1+91+0$(>-#$% Ñ D($ '+<-
2$459$%+(64-, #$($186 21+#(->6'#- 2$'($.**$ 216&$'(+%4.B( *+< $01+(*"B '%.95 -
-'21+%46*-. $@-0$#. O'*$%*$= '2$'$0 '46&-(5 9+ 1+91+0$(#$= 0+9$%$= '-'(6<8 FreeBSD
Ñ 2$&2-'+(5'. *+ '2-'$# 1+''84#- E2-'$# 1+''84#- FreeBSD, 2$'%.CI**8=
(67*->6'#-< $0'"3&6*-.< , ;&6 $0'"3&+B('. 2$&$0*86 %$21$'8. /4. 2$1(-1$%+*-.
'($1$**-7 21-4$36*-= -'2$459"6('. '2-'$# E2-'$# 1+''84#-, 2$'%.CI**8= F$1(+<
FreeBSD. /4. &$#"<6*(+,-- Ñ E2-'$# 1+''84#- F1$6#(+ /$#"<6*(+,-- FreeBSD .
/$2$4*-(645*"B -*H$1<+,-B $ 1+94->*87 '2-'#+7 1+''84#- FreeBSD <$3*$ *+=(- %
1+9&646 !6'"1'8 % U*(61*6(6 .

E2-'$# ">+'(*-#$% FreeBSD  &4-**8= - 2$'($.**$ 1+'(I(, (+# 2$>6<" 08 *6
21-'$6&-*-(5'. # *6<", %*6'. '%$= %#4+& % FreeBSD, "36 '6;$&*.? F16&$'(+%46*-6 #$&+ Ñ
*6 6&-*'(%6**8= '2$'$0!

A#1+(,6, *+@+ <$&645 1+91+0$(#- $1;+*-9$%+*+ #+# '%$0$&*8= *+0$1 #$*,6*(1->6'#-7
#1";$%. X6*(1+4-9$%+**+. <$&645 '$9&+*+ &4. "&$0'(%+ @%$;0%+"(-$-5  FreeBSD, #$($18<
216&$'(+%4.6('. 21$'($= '2$'$0 $('463-%+*-. 6&-*$= ,6*(1+4-9$%+**$= #$&$%$= 0+98, +
*6 &4. ($;$, >($08 -'#4B>-(5 2$(6*,-+45*87 ">+'(*-#$%! ?+@6 '(16<46*-6 Ñ
216&$'(+%-(5 '(+0-45*"B $261+,-$**"B '-'(6<" ' $0@-1*8< *+0$1$< '$;4+'$%+**87
21-#4+&*87 21$;1+<< , #$($186 2$459$%+(64- <$;"( 46;#$ "'(+*+%4-%+(5 - -'2$459$%+(5 Ñ
&+**+. <$&645 $(4->*$ '21+%4.6('. ' D($= 9+&+>6=.

P8 21$'-< $( (67, #($ 7$>6( 21-'$6&-*-(5'. # *+< % #+>6'(%6 1+91+0$(>-#$% FreeBSD,
4-@5 (+#$= 36 216&+**$'(-, #$($1"B 21$.%4.B( *8*6@*-6 ">+'(*-#- 21$6#(+ &4. 6;$
&+45*6=@6;$ "'267+!

1.3.4. K.("(11%# ="(6"+>>:

F$<-<$ 0+9$%87 &-'(1-0"(-%$%, FreeBSD 216&4+;+6( #$446#,-B 2$1(-1$%+**$;$
21$;1+<<*$;$ $06'26>6*-., %#4B>+BC"B (8'.>- 2$2"4.1*87 21$;1+<<. E2-'$# 2$1($%
%+15-1"6('. $( HTTP-'61%61$% &$ -;1, .98#$% 21$;1+<<-1$%+*-., 16&+#($1$% - 2$>(- %'6;$,
>($ <63&" *-<-. ?+'>-(8%+6('. $#$4$ 36000 2$1($%; %'. G$446#,-. 2$1($% 9+*-<+6(
21-<61*$ 3 GB. S($08 '#$<2-4-1$%+(5 2$1(, &$'(+($>*$ 2616=(- % #+(+4$; 21$;1+<<8,
#$($1"B %8 7$(-(6 "'(+*$%-(5, %%6'(- make install , + '-'(6<+ '&64+6( %'I $'(+45*$6.
F$4*8= -'7$&*8= &-'(1-0"(-%*8= H+=4 &4. #+3&$;$ 2$1(+ 9+;1"3+6('. &-*+<->6'#-,
2$D($<" (160"6('. &$'(+($>*$ <6'(+ *+ &-'#6 &4. '0$1#- ($45#$ *"3*87 2$1($%.

F$>(- #+3&8= 2$1( (+#36 &$'("26* % %-&6 216&%+1-(645*$ '#$<2-4-1$%+**$;$ Ç2+#6(+È,
#$($18= <$3*$ "'(+*$%-(5 21$'($= #$<+*&$= ( pkg install ) &4. (67, #($ *6 7$>6(
#$<2-4-1$%+(5 2$1(8 -9 -'7$&*$;$ #$&+. /$2$4*-(645*+. -*H$1<+,-. $ 2+#6(+7 - 2$1(+7
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&$'("2*+ % N'(+*$%#+ 21-4$36*-=: F+#6(8 - F$1(8 .

1.3.5. G(=('1%.#'31+, $(8->#1.+7%,

A'6 2$&&613-%+6<86 %61'-- FreeBSD 216&$'(+%4.B( %$9<$3*$'(5 % "'(+*$%C-#6
"'(+*$%-(5 &$2$4*-(645*"B &$#"<6*(+,-B % /usr/local/share/doc/freebsd  %$ %16<.
261%$*+>+45*$= *+'(1$=#- '-'(6<8. /$#"<6*(+,-. (+#36 <$36( 08(5 "'(+*$%46*+ 2$936
' -'2$459$%+*-6< 2+#6($%:

# pkg install en-freebsd-doc

/4. 4$#+4-9$%+**87 %61'-= 9+<6*-(6 ÇenÈ *+ 216H-#' *"3*$;$ .98#+. N>(-(6, >($
*6#$($186 4$#+4-9$%+**86 %61'-- <$;"( 08(5 "'(+16%@-<- - '$&613+(5 -*H$1<+,-B,
#$($1+. 0$45@6 *6 .%4.6('. #$116#(*$= -4- +#("+45*$=. S-(+=(6 4$#+45*$ "'(+*$%46**86
1"#$%$&'(%+ % %60-01+"9616, -'2$459". '46&"BC-6 URL-+&16'+:

)*+","-./," FreeBSD

/usr/local/share/doc/freebsd/en/books/handbook/handbook_en.pdf

/+&.( 0+$+)+#>:# )(="(&: =( FreeBSD (FAQ)

/usr/local/share/doc/freebsd/en/books/faq/faq_en.pdf

)#("+45*"B &$#"<6*(+,-B %'6;&+ <$3*$ *+=(- *+ F$1(+46 &$#"<6*(+,-- .

A'6 ($%+1*86 9*+#- .%4.B('. '$0'(%6**$'(5B -7 9+#$**87 %4+&645,6%.
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F'+)+ 2. 9&.+1()8+ FreeBSD

2.1. 5;0("
FreeBSD 2$&&613-%+6( 1+94->*86 +17-(6#("18, %#4B>+. amd64, ARM¨, RISC-V¨ -
PowerPC¨. A 9+%-'-<$'(- $( +17-(6#("18 - 24+(H$1<8, 1+94->*86 $01+98 <$;"( 08(5
'#+>6*8  &4. "'(+*$%#- -4- *62$'16&'(%6**$;$ 9+2"'#+ FreeBSD.

L-28 $01+9$%:

¥ /-'#- $01+9$% %-1("+45*87 <+@-*, (+#-6 #+# qcow2, vmdk, vhd, - $01+98 raw-"'(1$='(%.
:($ *6 "'(+*$%$>*86 $01+98, + $01+98 ' 216&"'(+*$%46**$= FreeBSD, ;$($%86 #
%82$4*6*-B 9+&+> 2$'46 "'(+*$%#-. O01+98 %-1("+45*87 <+@-* (+#36 >+'($
-'2$459"B('. % $04+>*87 '16&+7.

¥ O01+98 SD-#+1( &4. %'(1+-%+6<87 '-'(6<, (+#-7 #+# Raspberry Pi. :(- H+=48
*6$07$&-<$ 1+'2+#$%+(5 - 9+2-'+(5 #+# '81$= $01+9 *+ SD-#+1(", ' #$($1$= 0"&6(
9+;1"3+(5'. 24+(+.

¥ N'(+*$%$>*86 $01+98 &4. 9+;1"9#- ' ISO -4- USB-"'(1$='(%+, >($08 "'(+*$%-(5 FreeBSD
*+ &-'# &4. $08>*$= *+'($45*$=, 2$1(+(-%*$= -4- '61%61*$= '-'(6<8.

O'(+45*+. >+'(5 D($= ;4+%8 $2-'8%+6( (16(-= '4">+=, $0J.'*.., #+# "'(+*$%-(5 FreeBSD '
-'2$459$%+*-6< (6#'($%$= 21$;1+<<8 "'(+*$%#- 2$& *+9%+*-6< bsdinstall . P63&"
"'(+*$%C-#$< - (6<, >($ 2$#+9+*$ 9&6'5, <$;"( 08(5 *69*+>-(645*86 1+94->-., 2$D($<"
-'2$459"=(6 D(" ;4+%" #+# $0C66 1"#$%$&'(%$, + *6 #+# ($>*"B -*'(1"#,-B.

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ G+# 2$4">-(5 $01+98 FreeBSD - '$9&+(5 "'(+*$%$>*86 *$'-(64- FreeBSD.

¥ G+# 9+2"'(-(5 bsdinstall.

¥ A$21$'8, #$($186 9+&+'( bsdinstall, -7 9*+>6*-6 - #+# *+ *-7 $(%6>+(5.

¥ G+# 16@-(5 21$046<8 *6"&+>*$= "'(+*$%#-.

¥ G+# 2$4">-(5 &$'("2 # '%636= %61'-- FreeBSD 2616& "'(+*$%#$= '-'(6<8.

2.2. I%1%>+'31:# ."#;()+1%, 8 (;("-$()+1%M
L160$%+*-. # $0$1"&$%+*-B &4. "'(+*$%#- FreeBSD 9+%-'.( $( +17-(6#("18 - %61'--.
F$&&613-%+6<86 +22+1+(*86 +17-(6#("18 - "'(1$='(%+ &4. %82"'#+ FreeBSD 2616>-'46*8
*+ '(1+*-,6 FreeBSD Release Information . ?+ '(1+*-,6 FreeBSD download page  (+#36
21-%6&6*8 16#$<6*&+,-- 2$ %80$1" 21+%-45*$;$ $01+9+ &4. 1+94->*87 +17-(6#("1.

2.3. N+$+<% =#"#$ -&.+1()8(@
F$'46 ($;$ #+# 0"&6( 2$&(%613&6*$, >($ '-'(6<+ '$$(%6('(%"6( <-*-<+45*8< (160$%+*-.<
&4. "'(+*$%#- FreeBSD, *6$07$&-<$ 9+;1"9-(5 "'(+*$%$>*8= H+=4 - 2$&;$($%-(5
"'(+*$%$>*8= *$'-(645.
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!
!+''<$(1-(6 %$9<$3*$'(5 -'2$459$%+*-. A-1("+4-9+,-- , 6'4- %8 7$(-(6
-'2$459$%+(5 FreeBSD *+ '-'(6<6, ;&6 "36 "'(+*$%46*+ &1";+. $261+,-$**+.
'-'(6<+.

F163&6 >6< 2616=(- # "'(+*$%#6, "06&-(6'5, >($ '-'(6<+ ;$($%+, 21$%61-% 2"*#(8 -9 D($;$
#$*(1$45*$;$ '2-'#+:

1. J#0#")1(# 8(=%"()+1%# )+D1:O $+11:O

F616& "'(+*$%#$= 4B0$= $261+,-$**$= '-'(6<8 )&#6$+  '$9&+%+=(6 16961%*"B
#$2-B %'67 %+3*87 &+**87. ?6 71+*-(6 16961%*"B #$2-B *+ '-'(6<6, *+ #$($1"B
21$-9%$&-('. "'(+*$%#+. A<6'($ D($;$ '$71+*-(6 &+**86 *+ 'J6<*8= &-'#, (+#$=
#+# USB-*+#$2-(645, &1";"B '-'(6<" % '6(- -4- % $*4+=*-'61%-' 16961%*$;$
#$2-1$%+*-.. F1$%615(6 16961%*"B #$2-B 2616& *+>+4$< "'(+*$%#-, >($08
"06&-(5'., >($ $*+ '$&613-( %'6 *6$07$&-<86 H+=48. F$'46 ($;$ #+# "'(+*$%C-#
$(H$1<+(-1"6( &-'# '-'(6<8, %'6 &+**86, 71+*.C-6'. *+ D($< &-'#6, 0"&"(
2$(61.*8.

2. 4:;#"%.# >#&.( $', -&.+1()8% FreeBSD

T'4- FreeBSD 0"&6( 6&-*'(%6**$= $261+,-$**$= '-'(6<$=, D($( @+; <$3*$
21$2"'(-(5. ?$ 6'4- FreeBSD 0"&6( *+7$&-(5'. *+ &-'#6 %<6'(6 ' &1";$=
$261+,-$**$= '-'(6<$=, $216&64-(6, #+#$= &-'# -4- 1+9&64 0"&6( -'2$459$%+(5'.
&4. FreeBSD.

A +17-(6#("1+7 i386 - amd64 &-'#- <$;"( 08(5 1+9&646*8 *+ *6'#$45#$ 1+9&64$% '
-'2$459$%+*-6< $&*$= -9 &%"7 '76< 1+9&646*-.. L1+&-,-$**+. L$"+/": 0"?&70%#/":
0"@1,;  (MBR) '$&613-( (+04-," 1+9&64$%, $216&64.BC"B &$ >6(81I7 %,/%+/)G
&"0.-$%+ . F$ -'($1->6'#-< 21->-*+< FreeBSD *+98%+6( D(- $'*$%*86 1+9&648
,$"5,"31 . O&-* -9 D(-7 $'*$%*87 1+9&64$% <$36( 08(5 216$01+9$%+* %
&",D1&-//)5 &"0.-$ , '$&613+C-= *6'#$45#$ $%?1#-,B1G &"0.-$%+ . M"'$19" &"0.-$%+
GUID (GPT) Ñ D($ 0$466 *$%8= - 21$'($= <6($& 1+9&646*-. &-'#+. E(+*&+1(*86
16+4-9+,-- GPT 2$9%$4.B( '$9&+%+(5 &$ 128 1+9&64$% *+ &-'#6, >($ "'(1+*.6(
*6$07$&-<$'(5 % 4$;->6'#-7 1+9&64+7.

W+;1"9>-# FreeBSD (160"6( *+4->-. 4-0$ 261%->*$;$, 4-0$ GPT-1+9&64+. T'4- %'6
261%->*86 -4- GPT-1+9&648 "36 9+*.(8, *6$07$&-<$ $'%$0$&-(5 $&-* &4. FreeBSD.
S($08 '$9&+(5 1+9&64 069 "&+46*-. '"C6'(%"BC-7 &+**87, -'2$459"=(6
-*'(1"<6*( &4. -9<6*6*-. 1+9<61+ 1+9&64$%, >($08 "<6*5@-(5 '"C6'(%"BC-=
1+9&64 - '$9&+(5 *$%8= 1+9&64, -'2$459". $'%$0$&-%@66'. 21$'(1+*'(%$.

)45(61*+(-%$= -9<6*6*-B '"C6'(%"BC-7 1+9&64$% &-'#+ '-'(6<8 .%4.6('.
-'2$459$%+*-6 A-1("+4-9+,-- , #$($1+. 2$9%$4.6( $&*$%16<6**$ 9+2"'#+(5
*6'#$45#$ $261+,-$**87 '-'(6< 069 *6$07$&-<$'(- -9<6*6*-. 1+9&64$%.

!+94->*86 06'24+(*86 - #$<<61>6'#-6 -*'(1"<6*(8 &4. -9<6*6*-. 1+9<61+
1+9&64$% 2616>-'46*8 % '(+(56 E2-'$# 21$;1+<< &4. 1+0$(8 ' 1+9&64+<- &-'#+ *+
A-#-26&-- . GParted Live  Ñ D($ 06'24+(*8= Live CD, %#4B>+BC-= 16&+#($1 1+9&64$%
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GParted.

"
F1- 21+%-45*$< -'2$459$%+*-- "(-4-(8 &4. '3+(-. &-'#$% <$;"(
069$2+'*$ $'%$0$&-(5 <6'($ &4. '$9&+*-. *$%$;$ 1+9&64+. F$'#$45#"
'"C6'(%"6( %61$.(*$'(5 %80$1+ *621+%-45*$;$ 1+9&64+, %'6;&+
'$9&+%+=(6 16961%*86 #$2-- %+3*87 &+**87 - 21$%61.=(6 -7
,64$'(*$'(5 2616& -9<6*6*-6< 1+9&64$% &-'#+.

!+9&648 &-'#+ ' 1+9*8<- $261+,-$**8<- '-'(6<+<- 2$9%$4.B( "'(+*$%-(5
*6'#$45#$ $261+,-$**87 '-'(6< *+ $&-* #$<25B(61.

3. K(;#"%.# %1A(">+7%M ( &#.%

?6#$($186 <6($&8 "'(+*$%#- FreeBSD (160"B( *+4->-. '6(6%$;$ 2$&#4B>6*-. &4.
9+;1"9#- H+=4$% "'(+*$%#-. F$'46 $&*$;$ -9 D(+2$% "'(+*$%#- 21$;1+<<+-
"'(+*$%C-# 216&4$3-( *+'(1$-(5 '6(6%86 -*(61H6='8 '-'(6<8.

T'4- % '6(- 6'(5 DHCP-'61%61, 6;$ <$3*$ -'2$459$%+(5 &4. +%($<+(->6'#$=
*+'(1$=#- '6(-. T'4- DHCP *6&$'("26*, '46&"BC"B -*H$1<+,-B $ '6(- &4.
'-'(6<8 *6$07$&-<$ 2$4">-(5 " 4$#+45*$;$ '6(6%$;$ +&<-*-'(1+($1+ -4-
-*(61*6(-21$%+=&61+:

?6$07$&-<+. '6(6%+. -*H$1<+,-.

a. IP-+&16'

b. P+'#+ 2$&'6(-

c. IP-+&16' @4B9+ 2$ "<$4>+*-B

d. /$<6**$6 -<. '6(-

e. IP-+&16'+ DNS-'61%61$% '6(-

4. !"()#"3.# 1+'%<%# %&="+)'#1%@ ) FreeBSD

Q$(. 21$6#( FreeBSD '(16<-('. # ($<", >($08 #+3&+. %61'-. FreeBSD 084+
<+#'-<+45*$ '(+0-45*$=, -*$;&+ % 21$,6''6 <$;"( %$9*-#+(5 $@-0#-. A $>6*5
16&#-7 '4">+.7 D(- $@-0#- %4-.B( *+ 21$,6'' "'(+*$%#-. G$;&+ (+#-6 21$046<8
$0*+1"3-%+B('. - -'21+%4.B('., $*- $(<6>+B('. *+ '(1+*-,6 FreeBSD Errata &4.
#+3&$= %61'--. F616& "'(+*$%#$= 21$%615(6 '2-'$# errata, >($08 "06&-(5'. %
$('"('(%-- 21$046<, #$($186 <$;"( 2$%4-.(5 *+ "'(+*$%#".

U*H$1<+,-. - '2-'$# $@-0$# &4. %'67 %82"'#$% &$'("2*8 *+ '(1+*-,6
U*H$1<+,-. $ 164-96 FreeBSD .

2.3.1. !($6(.()3.# -&.+1()(<1:@ 1(&%.#'3

N'(+*$%C-# FreeBSD Ñ D($ *6 21-4$36*-6, #$($1$6 <$3*$ 9+2"'(-(5 -9 &1";$=
$261+,-$**$= '-'(6<8. A<6'($ D($;$ '#+>+=(6 H+=4 "'(+*$%#- FreeBSD, 9+2-@-(6 6;$ *+
*$'-(645, '$$(%6('(%"BC-= 6;$ (-2" - 1+9<61" (CD, DVD -4- USB), - 9+;1"9-(6 '-'(6<" &4.
"'(+*$%#- ' D($;$ *$'-(64..
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Y+=48 &4. "'(+*$%#- FreeBSD &$'("2*8 *+ '(1+*-,6 '#+>-%+*-. FreeBSD . U<. #+3&$;$
H+=4+ "'(+*$%#- %#4B>+6( %61'-B %82"'#+ FreeBSD, +17-(6#("1" - (-2 H+=4+.

Y+=48 &4. "'(+*$%#- &$'("2*8 % *6'#$45#-7 H$1<+(+7, '3+(86 ' 2$<$C5B xz(1)  -4-
*6'3+(86. Y$1<+(8 1+94->+B('. % 9+%-'-<$'(- $( +17-(6#("18 #$<25B(61+ - (-2+
*$'-(64..

L-28 H+=4$% "'(+*$%#-:

¥ -bootonly.iso  Ñ D($ '+<8= <+46*5#-= "'(+*$%$>*8= H+=4, (+# #+# $* '$&613-( ($45#$
"'(+*$%C-#. /4. "'(+*$%#- (160"6('. 1+0$(+BC66 -*(61*6(-'$6&-*6*-6, (+# #+#
"'(+*$%C-# 9+;1"9-( H+=48, *6$07$&-<86 &4. 9+%61@6*-. "'(+*$%#- FreeBSD. :($(
H+=4 '46&"6( 9+2-'+(5 *+ $2(->6'#-= *$'-(645.

¥ -disc1.iso  Ñ D($( H+=4 '$&613-( %'6 *6$07$&-<86 H+=48 &4. "'(+*$%#- FreeBSD, 6I
-'7$&*87 #$&$% - G$446#,-- 2$1($%. /+**8= H+=4 '46&"6( 9+2-'+(5 *+ $2(->6'#-=
*$'-(645.

¥ -dvd1.iso  Ñ D($( H+=4 '$&613-( %'6 *6$07$&-<86 H+=48 &4. "'(+*$%#- FreeBSD, 6;$
-'7$&*86 #$&8 - G$446#,-B 2$1($%. L+#36 % *6;$ %#4B>I* *+0$1 2$2"4.1*87
0-*+1*87 2+#6($% &4. "'(+*$%#- $#$**$;$ <6*6&361+ - *6#$($187 21-4$36*-=, >($
2$9%$4.6( "'(+*$%-(5 2$4*$,6**"B '-'(6<" ' *$'-(64. 069 2$&#4B>6*-. # U*(61*6(".
:($( H+=4 '46&"6( 9+2-'+(5 *+ $2(->6'#-= &-'#.

¥ -memstick.img Ñ D($( H+=4 '$&613-( %'6 *6$07$&-<86 H+=48 &4. "'(+*$%#- FreeBSD, 6I
-'7$&*87 #$&$% - G$446#,-- 2$1($%. W+2-@-(6 D($( H+=4 *+ USB-*+#$2-(645, #+#
2$#+9+*$ % W+2-'5 $01+9+ *+ USB .

¥ -mini-memstick.img  Ñ #+# - -bootonly.iso , *6 '$&613-( H+=4$% &4. "'(+*$%#-, *$ 9+;1"3+6(
-7 2$ <616 *6$07$&-<$'(-. L160"6('. 1+0$(+BC66 -*(61*6(-2$&#4B>6*-6 %$ %16<.
"'(+*$%#-. :($( $01+9 &$436* 08(5 9+2-'+* *+ USB-*+#$2-(645, #+# 2$#+9+*$ % W+2-'5
$01+9+ *+ USB.

F$'46 9+;1"9#- H+=4+ $01+9+ 9+;1"9-(6 #+# <-*-<"< $&-* H+=4 B%/(&%$;/%5 ,733)  -9
($;$ 36 #+(+4$;+. /$'("2*8 &%+ H+=4+ B%/(&%$;/%5 ,733) , *+9%+**86 % '$$(%6('(%-- '
*$<61$< %82"'#+ - +17-(6#("1$=. ?+21-<61: CHECKSUM.SHA256-FreeBSD-13.1-RELEASE-amd64 -
CHECKSUM.SHA512-FreeBSD-13.1-RELEASE-amd64.

F$'46 9+;1"9#- $&*$;$ -9 H+=4$% (-4- $0$-7) %8>-'4-(6 B%/(&%$;/7> ,7337  &4. H+=4+
$01+9+ - '1+%*-(6 6I ' "#+9+**$= % H+=46 B%/(&%$;/%5 ,733) . O01+(-(6 %*-<+*-6, >($
*6$07$&-<$ '1+%*-%+(5 %8>-'46**"B B%/(&%$;/7> ,7337  ' 21+%-45*8< H+=4$<, (+# #+#
$*- '$$(%6('(%"B( 1+9*8< +4;$1-(<+<: SHA256 - SHA512. FreeBSD 216&$'(+%4.6( "(-4-(8
sha256(1) - sha512(1), #$($186 <$3*$ -'2$459$%+(5 &4. %8>-'46*-. B%/(&%$;/%5 ,733) . A
&1";-7 $261+,-$**87 '-'(6<+7 '"C6'(%"B( +*+4$;->*86 21$;1+<<8.

F1$%61#+ B%/(&%$;/%5 ,733)  % FreeBSD <$36( 08(5 %82$4*6*+ +%($<+(->6'#- ' 2$<$C5B
sha256sum(1)  (- sha512sum(1) ) 2"(6< %82$4*6*-.:

% sha256sum -c  CHECKSUM.SHA256-FreeBSD-13.1-RELEASE-amd64 FreeBSD-13.1-RELEASE-amd64-
dvd1.iso
FreeBSD-13.1-RELEASE-amd64-dvd1.iso: OK
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Q6@-'"<<8 &$43*8 2$4*$'(5B '$%2+&+(5. T'4- 76@-'"<<8 *6 '$%2+&+B(, $01+9 H+=4+
2$%163&I* - 6;$ *6$07$&-<$ 9+;1"9-(5 9+*$%$.

2.3.1.1. N+=%&3 (;"+0+ 1+ USB-1+8(=%.#'3

Y+=4 *memstick.img 216&'(+%4.6( '$0$= %'&"0  2$4*$;$ '$&613-<$;$ USB-*+#$2-(64.. T;$
/-$;0:  21$'($ '#$2-1$%+(5 *+ ,646%$6 "'(1$='(%$ #+# H+=4. E"C6'(%"6( *6'#$45#$
21$;1+<< &4. 9+2-'- *.img  *+ USB-*+#$2-(645. A D($< 1+9&646 $2-'+*8 &%6 (+#-6 "(-4-(8.

#
F163&6 >6< 21$&$43-(5, '$9&+=(6 16961%*"B #$2-B %'67 %+3*87 &+**87
*+ USB-*+#$2-(646. :(+ 21$,6&"1+ "&+4-( %'6 '"C6'(%"BC-6 &+**86 *+
*$'-(646.

!"(7#$-"+. P&=('30()+1%# dd $', 0+=%&% (;"+0+

"
:($( 21-<61 -'2$459"6( /dev/da0  % #+>6'(%6 ,646%$;$ "'(1$='(%+, *+
#$($1$6 0"&6( 9+2-'+* $01+9. K"&5(6 (<#13 )1%>+.#'31:  21- %80$16
21+%-45*$;$ "'(1$='(%+, (+# #+# D(+ #$<+*&+ "*->($3-( %'6
'"C6'(%"BC-6 &+**86 *+ "#+9+**$< ,646%$< "'(1$='(%6.

1. N(-4-(+ #$<+*&*$= '(1$#- &$'("2*+ % '-'(6<+7 BSD, Linux¨ - Mac OS¨. S($08
9+2-'+(5 $01+9 ' 2$<$C5B dd, %'(+%5(6 USB-*+#$2-(645 - $216&64-(6 6;$ -<.
"'(1$='(%+. W+(6< "#+3-(6 -<. 9+;1"36**$;$ H+=4+ "'(+*$%#- - -<. "'(1$='(%+
USB-*+#$2-(64.. A D($< 21-<616 9+2-'8%+6('. $01+9 "'(+*$%#- amd64 *+ 261%$6
USB-"'(1$='(%$ % '"C6'(%"BC6= '-'(6<6 FreeBSD.

# dd if=FreeBSD-13.1-RELEASE-amd64-memstick.img of=/dev/da0 bs=1M conv=sync

T'4- #$<+*&+ 9+%61@+6('. ' $@-0#$=, "06&-(6'5, >($ USB-*+#$2-(645 *6
'<$*(-1$%+* - >($ "#+9+*$ -<. &-'#+, + *6 1+9&64+.

?6#$($186 $261+,-$**86 '-'(6<8 <$;"( 2$(160$%+(5 %82$4*6*-. D($= #$<+*&8 '
sudo(8) . E-*(+#'-' dd(1)  *6<*$;$ 1+94->+6('. *+ 1+9*87 24+(H$1<+7; *+21-<61, Mac
OS¨ (160"6( "#+9+*-. bs=1m % *-3*6< 16;-'(16. E-'(6<8, (+#-6 #+# Linux¨, <$;"(
0"H61-9-1$%+(5 9+2-'5. S($08 21-*"&-(645*$ 9+%61@-(5 %'6 $261+,-- 9+2-'-,
-'2$459"=(6 sync(8) .

!"(7#$-"+. N+=%&3 (;"+0+ & %&=('30()+1%#> Windows¨

"
N06&-(6'5, >($ "#+9+4- 21+%-45*"B 0"#%" &-'#+, (+# #+# %'6
'"C6'(%"BC-6 &+**86 *+ "#+9+**$< &-'#6 0"&"( 26169+2-'+*8 -
"*->($36*8.

1. !('-<#1%# Image Writer $', Windows¨
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Image Writer for Windows¨  Ñ D($ 06'24+(*$6 21-4$36*-6, #$($1$6 2$9%$4.6(
#$116#(*$ 9+2-'+(5 H+=4 $01+9+ *+ USB-*+#$2-(645. W+;1"9-(6 6;$ ' $H-,-+45*$=
'(1+*-,8 win32diskimager  - 1+'2+#"=(6 % *"3*"B 2+2#".

2. N+=%&3 (;"+0+ & =(>(Q3M Image Writer

/%+3&8 C64#*-(6 2$ 9*+>#" Win32DiskImager, >($08 9+2"'(-(5 21$;1+<<".
N06&-(6'5, >($ 0"#%+ &-'#+, "#+9+**+. % 1+9&646 Device, '$$(%6('(%"6( &-'#" ' H46@-
*+#$2-(646<. ?+3<-(6 *+ 9*+>$# 2+2#- - %8061-(6 $01+9, #$($18= *"3*$
9+2-'+(5 *+ H46@-*+#$2-(645. ?+3<-(6 [RSaveR], >($08 2$&(%61&-(5 -<. H+=4+
$01+9+. N06&-(6'5, >($ %'6 21+%-45*$ - >($ *-#+#-6 2+2#- *+ H46@-*+#$2-(646 *6
$(#18(8 % &1";-7 $#*+7. G$;&+ %'6 ;$($%$, *+3<-(6 [RWriteR], >($08 9+2-'+(5 H+=4
$01+9+ *+ H46@-*+#$2-(645.

2.4. S+<+'( -&.+1()8%

#

F$ "<$4>+*-B "'(+*$%#+ *6 %*$'-( *-#+#-7 -9<6*6*-= *+ &-'#(-) &$
'46&"BC6;$ '$$0C6*-.:

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?

N'(+*$%#" <$3*$ 2161%+(5 % 4B0$= <$<6*( &$ D($;$ 216&"2163&6*-.. T'4-
6'(5 $2+'6*-., >($ >($-($ *+'(1$6*$ *621+%-45*$, 21$'($ %8#4B>-(6
#$<25B(61 &$ D($;$ <$<6*(+, - *-#+#-6 -9<6*6*-. *6 0"&"( %*6'6*8 %
&-'#- '-'(6<8.

A D($< 1+9&646 $2-'8%+6('., #+# 9+;1"9-(5 '-'(6<" ' "'(+*$%$>*$;$ *$'-(64.,
2$&;$($%46**$;$ % '$$(%6('(%-- ' -*'(1"#,-.<- % 2"*#(6 F$&;$($%#+ "'(+*$%$>*$;$
*$'-(64. . F1- -'2$459$%+*-- 9+;1"9$>*$= USB-H46@#- 2$&#4B>-(6 6I # #$<25B(61" 2616&
%#4B>6*-6<. F1- 9+;1"9#6 ' CD -4- DVD %#4B>-(6 #$<25B(61 - %'(+%5(6 *$'-(645 21-
261%$= %$9<$3*$'(-. ?+'(1$=#+ '-'(6<8 &4. 9+;1"9#- ' 2$&#4B>I**$;$ *$'-(64. 9+%-'-(
$( +17-(6#("18.

2.4.1. I#1M 0+6"-0<%8+ FreeBSD

F$'46 9+;1"9#- '-'(6<8 ' "'(+*$%$>*$;$ *$'-(64. 2$.%-('. <6*B, 2$&$0*$6 '46&"BC6<":
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C1,7/%B 1. <-/> 0"?&70#1B" FreeBSD

F$ "<$4>+*-B <6*B 0"&6( 3&+(5 &6'.(5 '6#"*& %%$&+ 2$459$%+(64. 2616& 9+;1"9#$=
"'(+*$%C-#+ FreeBSD -4-, 6'4- FreeBSD "36 "'(+*$%46*+, 2616& 9+;1"9#$= '-'(6<8. S($08
21-$'(+*$%-(5 (+=<61 9+;1"9#- &4. 21$'<$(1+ %+1-+*($%, *+3<-(6 !"#$%&. /4. %80$1+
%+1-+*(+ *+3<-(6 '$$(%6('(%"BC"B 2$&'%6>6**"B ,-H1", '-<%$4 -4- #4+%-@". /$'("2*8
'46&"BC-6 %+1-+*(8.

¥ '()"*+,( - ./#)#0#&1+#-(2%&13,#. "%45.% (Boot Multi User) : :($ 21$&$43-( 21$,6''
9+;1"9#- FreeBSD. T'4- (+=<61 9+;1"9#- 084 21-$'(+*$%46*, *+3<-(6 1 , B (% %617*6<
-4- *-3*6< 16;-'(16) -4- Enter .

¥ '()"*+,( - #6/#0#&1+#-(2%&13,#. "%45.% (Boot Single User) : :($( 163-< <$36( 08(5
-'2$459$%+* &4. -'21+%46*-. '"C6'(%"BC6= "'(+*$%#- FreeBSD, #+# $2-'+*$ %
ÒO&*$2$459$%+(645'#-= 163-<Ó . /4. %7$&+ % D($( 163-< *+3<-(6 2  -4- S % %617*6< -4-
*-3*6< 16;-'(16.

¥ 789#6 - +()"*+:5, (Escape to loader prompt) : :($ 9+;1"9-( '-'(6<" % 163-<
%$''(+*$%46*-. ' $;1+*->6**8< *+0$1$< *-9#$"1$%*6%87 #$<+*&. /+**8= 163-<
$2-'+* % 1+9&646 Ò:(+2 (1-Ó . /4. 9+;1"9#- % D($< 163-<6 *+3<-(6 3  -4- Esc.

¥ !%"%+()"*+,( (Reboot) : F6169+;1"3+6( '-'(6<".

¥ Cons: F$9%$4.6( 21$&$43-(5 "'(+*$%#" >6169 -56%#, 0#3&%6#-(2%&1/8; 0#"2, 6-*9,#/3#&1/*<
,#/=5)*"(>5< (#3/#-/(? ,#/3#&1 Ñ 0#3&%6#-(2%&1/8; 0#"2)  -4- 6-*9,#/3#&1/*< ,#/=5)*"(>5<
(#3/#-/(? ,#/3#&1 Ñ -56%#)
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¥ @6"# (Kernel) : W+;1"3+6( &1";$6 .&1$.

¥ !("(.%2"8 +()"*+,5 (Boot Options) : O(#18%+6( <6*B, 2$#+9+**$6 *+ 1-'"*#6 P6*B
2+1+<6(1$% 9+;1"9#- FreeBSD  - $2-'+**$6 2$'46 *6;$.

C1,7/%B 2. <-/> @"&"3-(&%+ 0"?&70B1 FreeBSD

P6*B 2+1+<6(1$% 9+;1"9#- 1+9&646*$ *+ &%6 >+'(-. F61%+. >+'(5 2$9%$4.6( 4-0$ %61*"(5'.
% ;4+%*$6 <6*B 9+;1"9#-, 4-0$ '01$'-(5 %'6 -9<6*I**86 2+1+<6(18 # 9*+>6*-.< 2$
"<$4>+*-B.

E46&"BC-= 1+9&64 2$9%$4.6( 2616#4B>+(5 &$'("2*86 $2,-- % '$'($.*-6 7,& -4- 78,&,
*+3-<+. %8&646**"B ,-H1" -4- '-<%$4 '$$(%6('(%"BC6= $2,--. E-'(6<+ %'6;&+ 0"&6(
9+;1"3+(5'. ' -'2$459$%+*-6< (6#"C-7 *+'(1$6# D(-7 $2,-=, 2$#+ $*- *6 0"&"( -9<6*6*8.
E 2$<$C5B D($;$ <6*B <$3*$ 2616#4B>+(5 *6'#$45#$ $2,-=:

¥ !#66%"4,( ACPI (ACPI Support) : T'4- '-'(6<+ 9+%-'+6( %$ %16<. 9+;1"9#-, 2$21$0"=(6
2616#4B>-(5 D($( 2+1+<6(1 % 2$4$36*-6 78,&. . :($( 2+1+<6(1 21-'"('(%"6( ($45#$ %
($< '4">+6, 6'4- 2$&&613#+ ACPI &$'("2*+, *$ *6 $0.9+(645*+.

¥ A%+#0(3/8; "%45. (Safe Mode): T'4- '-'(6<+ %'I 6CI 9+%-'+6( %$ %16<. 9+;1"9#-, &+36 #$;&+
!#66%"4,( ACPI "'(+*$%46*+ % 78,&, 2$21$0"=(6 "'(+*$%-(5 D($( 2+1+<6(1 % 7,&.

¥ B6/#0#&1+#-(2%&13,5; (Single User) : N'(+*$%-(6 D($( 2+1+<6(1 % 7,&, >($08 -'21+%-(5
'"C6'(%"BC"B "'(+*$%#" FreeBSD, #+# $2-'+*$ % ÒO&*$2$459$%+(645'#-= 163-<Ó .
F$'46 "'(1+*6*-. 21$046<8 %61*-(6 9*+>6*-6 78,&.
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¥ !#6"#$/# (Verbose) : N'(+*$%-(6 D($( 2+1+<6(1 % 7,&, >($08 %-&6(5 0$466 2$&1$0*86
'$$0C6*-. % 21$,6''6 9+;1"9#-. :($ <$36( 08(5 2$469*$ 21- &-+;*$'(-#6 21$046< '
$0$1"&$%+*-6<.

F$'46 %80$1+ *6$07$&-<87 2+1+<6(1$% *+3<-(6 1  -4- Backspace, >($08 %61*"(5'. % ;4+%*$6
<6*B 9+;1"9#-, 9+(6< *+3<-(6 Enter  &4. 21$&$436*-. 9+;1"9#- FreeBSD. F$.%-('. '61-.
'$$0C6*-= 9+;1"9#-, 2$#+ FreeBSD %82$4*.6( $0*+1"36*-6 +22+1+(*87 "'(1$='(% -
9+;1"3+6( 21$;1+<<" "'(+*$%#-. F$'46 9+%61@6*-. 9+;1"9#- 0"&6( $($01+36*$
21-%6('(%6**$6 <6*B, 2$#+9+**$6 *+ 1-'"*#6 F1-%6('(%6**$6 <6*B .

C1,7/%B 3. *&1+-(,(+-//%- 3-/>

?+3<-(6 Enter , >($08 %801+(5 %+1-+*( 2$ "<$4>+*-B [RInstallR] - 2616=(- # "'(+*$%#6. A
$'(+45*$= >+'(- D($= ;4+%8 $2-'8%+6('., #+# -'2$459$%+(5 D($( "'(+*$%C-#. A 21$(-%*$<
'4">+6 -'2$459"=(6 '(164#- %21+%$ -4- %46%$ -4- %8&646**"B ,%6($< 0"#%", >($08
%801+(5 *"3*8= 2"*#( <6*B. G*$2#+ [RShellR] 2$9%$4.6( 2$4">-(5 &$'("2 # $0$4$>#6
FreeBSD &4. -'2$459$%+*-. #$<+*&*$= '(1$#- - 2$&;$($%#- &-'#$% 2616& "'(+*$%#$=.
A+1-+*( [RLive CDR] 2$9%$4.6( 2$21$0$%+(5 FreeBSD 2616& "'(+*$%#$=. A61'-. Live CD
$2-'+*+ % 2"*#(6 U'2$459$%+*-6 Live CD .

!
/4. 21$'<$(1+ 9+;1"9$>*87 '$$0C6*-=, %#4B>+. -*H$1<+,-B $0
$0*+1"36**87 +22+1+(*87 "'(1$='(%+7, *+3<-(6 S (%617*-= -4- *-3*-=
16;-'(1) - 9+(6< Enter , >($08 2616=(- % $0$4$>#". A #$<+*&*$= '(1$#6
$0$4$>#- %%6&-(6 more /var/run/dmesg.boot  - -'2$459"=(6 21$064 &4.
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21$#1"(#- '$$0C6*-=. F$ 9+%61@6*-- %%6&-(6 exit , >($08 %61*"(5'. %
<6*B 21-%6('(%-..

2.5. P&=('30()+1%# bsdinstall
A D($< 1+9&646 2$#+9+*+ 2$'46&$%+(645*$'(5 <6*B bsdinstall - (-2 -*H$1<+,--, #$($1+.
0"&6( 9+21$@6*+ 2616& "'(+*$%#$= '-'(6<8. U'2$459"=(6 #4+%-@- '$ '(164#+<-, >($08
%8&64-(5 2"*#( <6*B, 9+(6< Space &4. %80$1+ -4- $(<6*8 %80$1+ D($;$ 2"*#(+. F$
9+%61@6*-- *+3<-(6 Enter , >($08 '$71+*-(5 %80$1 - 2616=(- # '46&"BC6<" D#1+*".

2.5.1. I#1M ):;("+ "+&8'+$8% 8'+)%+.-":

F616& *+>+4$< 21$,6''+ bsdinstall 9+;1"9-( H+=48 1+'#4+&#- #4+%-+("18, #+# 2$#+9+*$ *+
1-'"*#6 W+;1"9#+ 1+'#4+&#- #4+%-+("18 .

C1,7/%B 4. N"?&70B" &",B$".B1 B$"+1"(7&)

F$'46 9+;1"9#- 1+'#4+&$# #4+%-+("1 bsdinstall $($01+3+6( <6*B, 2$#+9+**$6 *+ 1-'"*#6
P6*B %80$1+ 1+'#4+&#- #4+%-+("18 . U'2$459"=(6 '(164#- %%617 - %*-9, >($08 %801+(5
1+'#4+&#", *+-0$466 ($>*$ '$$(%6('(%"BC"B #4+%-+("16, 2$&#4B>6**$= # '-'(6<6.
?+3<-(6 Enter , >($08 '$71+*-(5 %80$1.
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C1,7/%B 5. <-/> +)'%&" &",B$".B1 B$"+1"(7&)

!
?+3+(-6 Esc %8=&6( -9 D($;$ <6*B - -'2$459"6( 1+'#4+&#" 2$ "<$4>+*-B.
T'4- %80$1 1+'#4+&#- *6$>6%-&6*, United States of America ISO-8859-1  (+#36
.%4.6('. 069$2+'*8< %+1-+*($<.

G1$<6 ($;$, 21- %80$16 &1";$= 1+'#4+&#- #4+%-+("18 2$459$%+(645 <$36( 21$%61-(5 6I -
"06&-(5'. % 21+%-45*$'(- 2616& 21$&$436*-6<, #+# 2$#+9+*$ *+ 1-'"*#6 P6*B 21$%61#-
1+'#4+&#- #4+%-+("18 .
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C1,7/%B 6. <-/> (-,(1&%+"/1: &",B$".B1 B$"+1"(7&)

2.5.2. 9&.+1()8+ %>#1% O(&.+

E46&"BC66 <6*B bsdinstall -'2$459"6('. &4. "'(+*$%#- -<6*- 7$'(+ %*$%5
"'(+*+%4-%+6<$= '-'(6<8.
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C1,7/%B 7. O,("/%+B" 13-/1 G%,("

A%6&-(6 -<. 7$'(+, "*-#+45*$6 &4. '6(-. O*$ &$43*$ 08(5 2$4*8< &$<6**8< -<6*6<,
*+21-<61 machine3.example.com.

2.5.3. 4:;(" 8(>=(1#1.() $', -&.+1()8%

W+(6< bsdinstall  216&4$3-( %801+(5 &$2$4*-(645*86 #$<2$*6*(8 &4. "'(+*$%#-.
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C1,7/%B 8. I)'%& B%3@%/-/(%+ .$: 7,("/%+B1

A80$1 #$<2$*6*($% &4. "'(+*$%#- % 9*+>-(645*$= '(626*- 9+%-'-( $( 216&2$4+;+6<$;$
-'2$459$%+*-. '-'(6<8 - &$'("2*$;$ &-'#$%$;$ 21$'(1+*'(%+. K+9$%+. '-'(6<+ FreeBSD,
%#4B>+BC+. .&1$ - 2$459$%+(645'#$6 $#1"36*-6 ( base system), "'(+*+%4-%+6('. %'6;&+. A
9+%-'-<$'(- $( +17-(6#("18 *6#$($186 -9 D(-7 #$<2$*6*($% <$;"( $('"('(%$%+(5:

¥ base-dbg - K+9$%86 -*'(1"<6*(8, (+#-6 #+# cat - ls, '16&- <*$;-7 &1";-7, '
+#(-%-1$%+**8<- $(4+&$>*8<- '-<%$4+<-.

¥ kernel-dbg  - \&1$ - <$&"4- ' %#4B>6**8<- $(4+&$>*8<- '-<%$4+<-.

¥ lib32-dbg  - E$%<6'(-<86 0-04-$(6#- &4. 9+2"'#+ 32-0-(*87 21-4$36*-= *+ 64-0-(*$=
%61'-- FreeBSD ' +#(-%-1$%+**8<- $(4+&$>*8<- '-<%$4+<-.

¥ lib32  - E$%<6'(-<86 0-04-$(6#- &4. 9+2"'#+ 32-0-(*87 21-4$36*-= *+ 64-0-(*$=
%61'-- FreeBSD.

¥ ports  - G$446#,-. 2$1($% FreeBSD 216&'(+%4.6( '$0$= *+0$1 H+=4$%, +%($<+(-9-1"BC-7
9+;1"9#", #$<2-4.,-B - "'(+*$%#" '($1$**-7 21$;1+<<*87 2+#6($%. A 1+9&646
N'(+*$%#+ 21-4$36*-=: F+#6(8 - F$1(8  1+''<+(1-%+6('., #+# -'2$459$%+(5 G$446#,-B
2$1($%.

"
F1$;1+<<+ "'(+*$%#- *6 21$%61.6( *+4->-6 &$'(+($>*$;$ <6'(+ *+
&-'#6. A80-1+=(6 D($( %+1-+*(, ($45#$ 6'4- &$'("2*$ &$'(+($>*$ <6'(+
*+ 36'(#$< &-'#6. G$446#,-. 2$1($% FreeBSD 9+*-<+6( $#$4$ 3 GB <6'(+
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*+ &-'#6.

¥ src  - F$4*8= -'7$&*8= #$& FreeBSD, %#4B>+. #+# .&1$, (+# - 2$459$%+(645'#$6
21$'(1+*'(%$. Q$(. $* *6 (160"6('. &4. 0$45@-*'(%+ 21-4$36*-=, $* <$36( 08(5
*6$07$&-< &4. '0$1#- &1+=%61$% "'(1$='(%, <$&"46= .&1+ -4- *6#$($187 21-4$36*-=
-9 #$446#,-- 2$1($%. L+#36 $* -'2$459"6('. &4. 1+91+0$(#- '+<$= FreeBSD. F$4*$6
&616%$ -'7$&*87 #$&$% 9+*-<+6( 1 MK &-'#$%$;$ 21$'(1+*'(%+, + 2616#$<2-4.,-. %'6=
'-'(6<8 FreeBSD (160"6( &$2$4*-(645*$ 5 MK 21$'(1+*'(%+.

¥ tests  Ñ ?+0$1 (6'($% FreeBSD.

2.5.4. 9&.+1()8+ =( &#.%

P6*B, 2$#+9+**$6 *+ 1-'"*#6 N'(+*$%#+ -9 '6(- , 2$.%4.6('. ($45#$ 21- "'(+*$%#6 '
-bootonly.iso  -4- -mini-memstick.img , (+# #+# D(- *$'-(64- *6 '$&613+( #$2-= H+=4$%
"'(+*$%#-. F$'#$45#" H+=48 "'(+*$%#- &$43*8 08(5 2$4">6*8 >6169 '6(6%$6 '$6&-*6*-6,
D($ <6*B "#+98%+6( *+ *6$07$&-<$'(5 216&%+1-(645*$= *+'(1$=#- '6(6%$;$ -*(61H6='+.
T'4- D($ <6*B 2$.%4.6('. *+ 4B0$< D(+26 21$,6''+, *6 9+0"&5(6 '46&$%+(5 -*'(1"#,-.< -9
1+9&64+ ?+'(1$=#+ '6(6%87 -*(61H6='$% .

C1,7/%B 9. O,("/%+B" @% ,-(1
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2.6. 4:$#'#1%# $%&8()(6( ="(&."+1&.)+
E46&"BC66 <6*B -'2$459"6('. &4. $216&646*-. <6($&+ 1+'216&646*-. &-'#$%$;$
21$'(1+*'(%+.

C1,7/%B 10. I"&1"/() &"03-(B1 &"0.-$%+

bsdinstall 216&$'(+%4.6( 2$459$%+(64B >6(816 <6($&+ 1+'216&646*-. &-'#$%$;$
21$'(1+*'(%+:

¥ Auto (ZFS)  Ñ +%($<+(->6'#$6 1+90-6*-6 *+ 1+9&648 '$9&+I( '-'(6<" ' #$1*6%8<
1+9&64$< *+ ZFS - %$9<$3*$'(5B -'2$459$%+*-. @-H1$%+*-. GELI &4. 0"?&70%#/)G
%B&7A-/15 .

¥ Auto (UFS) Ñ +%($<+(->6'#$6 1+90-6*-6 &-'#+ ' -'2$459$%+*-6< H+=4$%$= '-'(6<8 UFS.

¥ C*:/#% (Manual)  1+90-6*-6 2$9%$4.6( $28(*8< 2$459$%+(64.< '$9&+%+(5 *+'(1+-%+6<86
1+9&648 ' 2$<$C5B 2+1+<6(1$% <6*B.

¥ B$#&#:,( (Shell)  $(#18%+6( #$<+*&*"B $0$4$>#", ;&6 $28(*86 2$459$%+(64- <$;"(
'$9&+%+(5 *+'(1+-%+6<86 1+9&648 ' 2$<$C5B "(-4-( #$<+*&*$= '(1$#-, (+#-7 #+#
gpart(8) , fdisk(8)  - bsdlabel(8) .

:($( 1+9&64 $2-'8%+6(, >($ '46&"6( ">-(8%+(5 21- 1+9<6(#6 1+9&64$% &-'#+. W+(6<
&6<$*'(1-1"6('., #+# -'2$459$%+(5 1+94->*86 <6($&8 1+9<6(#-.
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2.6.1. !"(#8.%"()+1%# "+0>#.8% "+0$#'()

F$ "<$4>+*-B '76<+ 1+9<6(#- 1+9&64$% &4. H+=4$%87 '-'(6< %#4B>+6( $&*" H+=4$%"B
'-'(6<" &4. %'6= '-'(6<8. F1- -'2$459$%+*-- UFS <$36( 08(5 ,646'$$01+9*$ 1+''<$(16(5
-'2$459$%+*-6 *6'#$45#-7 H+=4$%87 '-'(6<, 6'4- " %+' &$'(+($>*$ <6'(+ *+ &-'#6 -4-
*6'#$45#$ &-'#$%. F1- 1+9<6(#6 H+=4$%87 '-'(6< ">-(8%+=(6, >($ 3I'(#-6 &-'#-
2616&+B( &+**86 08'(166 ' %*6@*-7 &$1$36# 2$ '1+%*6*-B ' %*"(16**-<-. L+#-<
$01+9$<, *60$45@-6 - >+'($ -'2$459"6<86 H+=4$%86 '-'(6<8 &$43*8 1+'2$4+;+(5'.
04-36 # %*6@*6= >+'(- &-'#+, + #1"2*86 1+9&648, (+#-6 #+# /usr , '46&"6( 1+9<6C+(5 04-36
# %*"(16**6= >+'(- &-'#+. !6#$<6*&"6('. '$9&+%+(5 1+9&648 % '46&"BC6< 2$1.&#6: / ,
1+9&64 2$&#+>#-, /var  - /usr .

!+9<61 1+9&64+ /var  9+%-'-( $( 216&2$4+;+6<$;$ -'2$459$%+*-. <+@-*8. :($( 1+9&64
-'2$459"6('. &4. 71+*6*-. 2$>($%87 .C-#$%, H+=4$% 3"1*+4$% - $>616&6= 26>+(-.
F$>($%86 .C-#- - H+=48 3"1*+4$% <$;"( &$'(-;+(5 *6$3-&+**$ 0$45@-7 1+9<61$% %
9+%-'-<$'(- $( #$4->6'(%+ 2$459$%+(646= - '1$#+ 71+*6*-. 3"1*+4$%. A '16&*6<
0$45@-*'(%" 2$459$%+(646= 16&#$ (160"6('. 0$466 $&*$;$ ;-;+0+=(+ '%$0$&*$;$ <6'(+ *+
&-'#6 % /var .

!
U*$;&+ % /var/tmp  (160"6('. <*$;$ &-'#$%$;$ 21$'(1+*'(%+. F1- "'(+*$%#6
*$%$;$ 21$;1+<<*$;$ $06'26>6*-. "(-4-(8 "21+%46*-. 2+#6(+<-
-9%46#+B( %16<6**"B #$2-B 2+#6($% % /var/tmp . N #1"2*87 2+#6($%, (+#-7
#+# Firefox -4- LibreOffice, <$;"( %$9*-#*"(5 '4$3*$'(- %$ %16<.
"'(+*$%#-, 6'4- % /var/tmp  *6&$'(+($>*$ <6'(+ *+ &-'#6.

!+9&64 /usr  '$&613-( <*$36'(%$ H+=4$%, 2$&&613-%+BC-7 '-'(6<", %#4B>+. #$446#,-B
2$1($% FreeBSD - -'7$&*8= #$& '-'(6<8. /4. D($;$ 1+9&64+ 16#$<6*&"6('. %8&64-(5 *6
<6*66 2 ;-;+0+=( 21$'(1+*'(%+. L+#36 ">(-(6, >($ &$<+@*-6 #+(+4$;- 2$459$%+(646= 2$
"<$4>+*-B 1+9<6C+B('. % /usr/home, *$ <$;"( 08(5 1+'2$4$36*8 *+ &1";$< 1+9&646. F$
"<$4>+*-B /home .%4.6('. '-<%$4->6'#$= ''84#$= *+ /usr/home.

F1- %80$16 1+9<61+ 1+9&64$% ">-(8%+=(6 (160$%+*-. # 21$'(1+*'(%". ?67%+(#+ <6'(+ %
$&*$< 1+9&646 21- 2$>(- 2$4*$< $('"('(%-- -'2$459$%+*-. &1";$;$ <$36( '$9&+(5
21$046<8.

G+# 21+%-4$, 1+9<61 1+9&64+ 2$&#+>#- &$436* 08(5 21-<61*$ % &%+ 1+9+ 0$45@6 $0J6<+
H-9->6'#$= 2+<.(- (RAM). E-'(6<+< ' <+48< $0J6<$< RAM (<6*5@6 &4. #$*H-;"1+,-= '
0$45@-< $0J6<$< 2+<.(-) <$36( 08(5 2$469*$ -<6(5 0$45@6 $04+'(5 2$&#+>#-. E4-@#$<
<+46*5#-= $0J6< 2$&#+>#- <$36( 21-%6'(- # *6DHH6#(-%*$'(- 1+0$(8 #$&+ '#+*-1$%+*-.
'(1+*-, %-1("+45*$= 2+<.(- - '$9&+(5 21$046<8 % 0"&"C6< 21- &$0+%46*-- 2+<.(-.

?+ 0$45@-7 '-'(6<+7 ' *6'#$45#-<- SCSI-&-'#+<- -4- *6'#$45#-<- IDE-&-'#+<-,
1+0$(+BC-<- *+ 1+9*87 #$*(1$4461+7, 16#$<6*&"6('. *+'(1+-%+(5 1+9&64 2$&#+>#- *+
#+3&$< &-'#6, %24$(5 &$ >6(81I7 &-'#$%. !+9&648 2$&#+>#- &$43*8 08(5 21-<61*$
$&-*+#$%$;$ 1+9<61+. \&1$ <$36( $01+0+(8%+(5 1+9&648 21$-9%$45*$;$ 1+9<61+, *$
%*"(16**-6 '(1"#("18 &+**87 <+'@(+0-1"B('. &$ 4-#1+(*$;$ 1+9<61+ *+-0$45@6;$
1+9&64+ 2$&#+>#-. F$&&613+*-6 1+9&64$% 2$&#+>#- 21-<61*$ $&-*+#$%$;$ 1+9<61+
2$9%$4-( .&1" $2(-<+45*$ 1+'216&64.(5 21$'(1+*'(%$ 2$&#+>#- 2$ &-'#+<. K$45@-6
1+9<618 2$&#+>#- <$;"( %89%+(5 216&"2163&6*-6 .&1+ $ '"<<+1*$< $0JI<6 *+'(1$6**$=
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2$&#+>#-. Z-<-( <$3*$ "%64->-(5, %8&64-% 0$45@6 2+<.(- &4. $('463-%+*-.
1+'216&646*-. 2$&#+>#-, #+# "#+9+*$ % '$$0C6*-- ' 216&"2163&6*-6<. :($ <$36(
$046;>-(5 %$''(+*$%46*-6 2$'46 '0$. 21$;1+<<8 069 *6$07$&-<$'(- 26169+;1"9#- '-'(6<8.

F1+%-45*$6 1+9&646*-6 '-'(6<8 *+ 1+9&648 216&$(%1+C+6( 1+'21$'(1+*6*-6
H1+;<6*(+,--, %$9*-#+BC6= % *60$45@-7 1+9&64+7 ' %8'$#$= *+;1"9#$= *+ 9+2-'5, *+
216-<"C6'(%6**$ >-(+6<86 1+9&648. !+9<6C6*-6 1+9&64$% ' %8'$#$= *+;1"9#$= *+ 9+2-'5
04-36 # #1+B &-'#+ 2$%8@+6( 21$-9%$&-(645*$'(5 %%$&+-%8%$&+ % (67 1+9&64+7, ;&6 D($
*+-0$466 #1-(->*$. Q$(. 21$-9%$&-(645*$'(5 %%$&+-%8%$&+ % #1"2*87 1+9&64+7 (+#36
<$36( 08(5 %+3*$=, -7 '<6C6*-6 04-36 # #1+B &-'#+ *6 &+'( 9*+>-(645*$;$ 21-1$'(+
21$-9%$&-(645*$'(- 2$ '1+%*6*-B ' 2616<6C6*-6< /var  # #1+B.

2.6.2. J+0>#.8+ $%&8+ & %&=('30()+1%#> UFS & =(>(Q3M >+&.#"+

F1- %80$16 D($;$ <6($&+ $($01+9-('. <6*B ' &$'("2*8<- &-'#+<-. T'4- 2$&#4B>6*$
*6'#$45#$ &-'#$%, %8061-(6 ($(, *+ #$($18= 0"&6( "'(+*$%46*+ FreeBSD.

C1,7/%B 11. I)'%& 10 /-,B%$;B1G .1,B%+

F$'46 %80$1+ &-'#+ % '46&"BC6< <6*B 216&4+;+6('. "'(+*$%-(5 '-'(6<" *+ %6'5 &-'# -4-
'$9&+(5 1+9&64 % '%$0$&*$< 21$'(1+*'(%6. T'4- %801+* [R4#&3 $%&8R], +%($<+(->6'#-
'$9&+I('. $0C+. '76<+ 1+9&64$%, 9+*-<+BC+. %6'5 &-'#. F1- %80$16 [RJ+0$#'R] '$9&+I('.
'76<+ 1+9&64$% -9 *6-'2$459"6<$;$ 21$'(1+*'(%+ *+ &-'#6.
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C1,7/%B 12. I)'%& +,-?% .1,B" 1$1 &"0.-$"

F$'46 %80$1+ %+1-+*(+ [R4#&3 $%&8R] 21$;1+<<+ bsdinstall $($01+3+6( &-+4$;$%$6 $#*$ '
216&"2163&6*-6< $ ($<, >($ &-'# 0"&6( $>-C6*.
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C1,7/%B 13. *%.(+-&A.-/1-

E46&"BC66 <6*B 2$#+98%+6( '2-'$# &$'("2*87 (-2$% '76< 1+9&64$%. GPT $08>*$ .%4.6('.
*+-0$466 2$&7$&.C-< %80$1$< &4. #$<25B(61$% amd64. K$466 '(+186 #$<25B(618,
*6'$%<6'(-<86 ' GPT, &$43*8 -'2$459$%+(5 MBR. O'(+45*86 '76<8 1+9&64$%, #+# 21+%-4$,
21-<6*.B('. &4. 16&#-7 -4- "'(+16%@-7 #$<25B(61$%. /$2$4*-(645*+. -*H$1<+,-.
&$'("2*+ % (+04-,6 E76<8 1+9&64$%.
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C1,7/%B 14. I)'%& ,G-3) &"0.-$%+

F$'46 '$9&+*-. 1+9<6(#- 1+9&64$% 21$'<$(1-(6 6I, >($08 "06&-(5'., >($ $*+ '$$(%6('(%"6(
(160$%+*-.< "'(+*$%#-. A80$1 [R5.>#1%.3 (Revert)R]  %61*I( 1+9&648 # -'7$&*8<
9*+>6*-.<. ?+3+(-6 [RT).(>+.%<#&8% (Auto)R]  %$''$9&+'( +%($<+(->6'#-6 1+9&648 FreeBSD.
!+9&648 (+#36 <$3*$ '$9&+%+(5, -9<6*.(5 -4- "&+4.(5 %1">*"B. G$;&+ 1+9<6(#+ 1+9&64$%
0"&6( 21+%-45*$=, %8061-(6 [RF(.()( (Finish)R]  &4. 21$&$436*-. "'(+*$%#-.
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C1,7/%B 15. *&%+-&B" ,%0."//)G &"0.-$%+

F$'46 *+'(1$=#- &-'#$% % '46&"BC6< <6*B 216&$'(+%4.6('. 2$'46&*.. %$9<$3*$'(5
%*6'(- -9<6*6*-. 2616& H$1<+(-1$%+*-6< %801+**87 *+#$2-(646=. T'4- -9<6*6*-.
*6$07$&-<8, %8061-(6 [RS+0+$R], >($08 %61*"(5'. % ;4+%*$6 <6*B 1+9<6(#-. [R5.>#1%.3 &
4:@.%R]  9+%61@+6( 1+0$(" "'(+*$%C-#+ 069 %*6'6*-. -9<6*6*-= % *+#$2-(645. A
21$(-%*$< '4">+6 %8061-(6 [R!"%>#1%.3R] , >($08 *+>+(5 21$,6'' "'(+*$%#-.
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C1,7/%B 16. KB%/#"(-$;/%- @%.(+-&A.-/1-

/4. 21$&$436*-. 21$,6''+ "'(+*$%#- 2616=&-(6 # 1+9&64" W+;1"9#+ H+=4$% &-'(1-0"(-%+ .

2.6.3. J-<1(# "+0;%#1%# 1+ "+0$#':

A80$1 D($;$ <6($&+ $(#18%+6( 16&+#($1 1+9&64$%:
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C1,7/%B 17. C7#/%- ,%0."/1- &"0.-$%+

A8&64-(6 &-'# &4. "'(+*$%#- (% &+**$< 21-<616 ada0) - *+3<-(6 [RK(0$+.3 (Create)R] ,
>($08 $($01+9-(5 <6*B &$'("2*87 '76< 1+9&64$%:
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C1,7/%B 18. C7#/%- ,%0."/1- &"0.-$%+

/4. #$<25B(61$% *+ +17-(6#("16 amd64 $08>*$ *+-0$466 2$&7$&.C-< %80$1$< .%4.6('.
GPT. E(+186 #$<25B(618, *6'$%<6'(-<86 ' GPT, &$43*8 -'2$459$%+(5 MBR. O'(+45*86
'76<8 1+9&64$%, #+# 21+%-4$, 21-<6*.B('. &4. 16&#-7 -4- "'(+16%@-7 #$<25B(61$%.

M"'$19" 1. 4G-3) &"0.-$%+

K(8"+Q#1%# 5=%&+1%#

APM Apple Partition Map, -'2$459"6('. % PowerPC¨.

BSD P6(#+ BSD 069 MBR, -*$;&+ *+98%+6<+. %@",/% +).-$-//)3
&-A13%3 , (+# #+# *6-BSD "(-4-(8 &4. 1+0$(8 ' &-'#+<- <$;"( 6I
*6 1+'2$9*+(5.

GPT GUID Partition Table .

MBR Master Boot Record .

F$'46 %80$1+ - '$9&+*-. '76<8 1+9&64$% '*$%+ %8061-(6 [RK(0$+.3R], >($08 '$9&+(5
1+9&648. G4+%-@+ Tab -'2$459"6('. &4. 26167$&+ <63&" 2$4.<- (2$'46 26160$1+ [R<OK>R],
[R<!+"+>#.":>R]  - [R<5.>#1+>R] ).
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C1,7/%B 19. C7#/%- ,%0."/1- &"0.-$%+

E(+*&+1(*+. "'(+*$%#+ FreeBSD ' -'2$459$%+*-6< GPT %#4B>+6( #+# <-*-<"< (1- 1+9&64+,
%#4B>+. 4-0$ UFS, 4-0$ ZFS:

¥ freebsd-boot  -4- efi  - E$&613-( 9+;1"9$>*8= #$& FreeBSD.

¥ freebsd-ufs  - Y+=4$%+. '-'(6<+ FreeBSD UFS.

¥ freebsd-zfs  - Y+=4$%+. '-'(6<+ ZFS % FreeBSD. /$2$4*-(645*+. -*H$1<+,-. $ ZFS
&$'("2*+ % Y+=4$%+. '-'(6<+ ZFS (ZFS) .

¥ freebsd-swap - $04+'(5 2$&#+>#- FreeBSD.

O01+(-(6'5 # gpart(8)  &4. $2-'+*-. &$'("2*87 (-2$% 1+9&64$% GPT.

P$3*$ '$9&+(5 *6'#$45#$ 1+9&64$% H+=4$%$= '-'(6<8. ?6#$($186 216&2$>-(+B(
(1+&-,-$**"B '76<" ' $(&645*8<- 1+9&64+<- &4. / , /var , /tmp - /usr .

!
O01+(-(6 %*-<+*-6, >($ /tmp <$3*$ &$0+%-(5 2$936 #+# H+=4$%"B '-'(6<"
% 2+<.(- ( tmpfs(5) ) *+ '-'(6<+7 ' &$'(+($>*8< $0J6<$< $261+(-%*$=
2+<.(-.

E<. E$9&+*-6 (1+&-,-$**87 1+9&64$% H+=4$%$= '-'(6<8 ' 1+9&646*-6<  &4. 21-<61+.

C(+.%" (Size)  <$36( 08(5 "#+9+* ' $0C621-*.(8<- '$#1+C6*-.<-: K &4. #-4$0+=(, M  &4.
<6;+0+=( -4- G &4. ;-;+0+=(.
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!

F1+%-45*$6 %81+%*-%+*-6 '6#($1$% $06'26>-%+6( *+-4">@"B
21$-9%$&-(645*$'(5, + '$9&+*-6 1+9&64$% ' 1+9<61+<-, #1+(*8<- 4 GK,
2$<$;+6( ;+1+*(-1$%+(5 %81+%*-%+*-6 *+ &-'#+7 ' '6#($1+<- 1+9<61$< 512
0+=( -4- 4 GK. G+# 21+%-4$, -'2$459$%+*-6 1+9<61$% 1+9&64$%, #1+(*87 1
PK -4- 1 MK, Ñ D($ '+<8= 21$'($= '2$'$0 "06&-(5'., >($ #+3&8= 1+9&64
*+>-*+6('. ' +&16'+, #1+(*$;$ 4 GK. T'(5 $&*$ -'#4B>6*-6: 1+9&64 freebsd-
boot  &4. 9+;1"9#- -9 BIOS *6 &$436* 216%8@+(5 512 GK -9-9+ $;1+*->6*-=
'(+1$;$ 9+;1"9$>*$;$ #$&+. /4. 9+;1"9#- ' 2$&&613#$= UEFI (+#$;$
$;1+*->6*-. *6(.

/4. 1+9&64+, #$($18= 0"&6( '$&613+(5 H+=4$%"B '-'(6<", (160"6('. 2#:,( .#/25"#-(/5?
(Mountpoint) . T'4- '$9&+6('. ($45#$ $&-* 1+9&64 UFS, ($>#$= <$*(-1$%+*-. &$436* 08(5 / .

D%2,( (Label)  Ñ D($ -<., 2$ #$($1$<" 1+9&64 0"&6( -9%6'(6*. U<6*+ -4- *$<61+ &-'#$% <$;"(
-9<6*-(5'., 6'4- &-'# 2$&#4B>I* # &1";$<" #$*(1$4461" -4- 2$1(", *$ <6(#+ 1+9&64+
$'(+I('. *6-9<6**$=. U'2$459$%+*-6 <6($# %<6'($ -<I* &-'#$% - *$<61$% 1+9&64$% %
H+=4+7, (+#-7 #+# /etc/fstab , &64+6( '-'(6<" 0$466 "'($=>-%$= # -9<6*6*-.< $0$1"&$%+*-..
P6(#- GPT $($01+3+B('. % /dev/gpt/  21- 2$&#4B>6*-- &-'#+. /1";-6 '76<8 1+9&646*-.
-<6B( '%$- %$9<$3*$'(- &4. <6($#, - -7 <6(#- $($01+3+B('. % 1+9*87 #+(+4$;+7 % /dev/ .

!
U'2$459"=(6 "*-#+45*86 <6(#- &4. #+3&$;$ 1+9&64+, >($08 -9063+(5
#$*H4-#($% -9-9+ $&-*+#$%87 <6($#. P$3*$ &$0+%-(5 *6'#$45#$ 0"#% -9
-<6*- #$<25B(61+, 6;$ *+9*+>6*-. -4- <6'($2$4$36*-.. ?+21-<61,
-'2$459"=(6 labroot  -4- rootfslab  &4. #$1*6%$;$ 1+9&64+ UFS *+ #$<25B(616
' -<6*6< lab .

*&13-& 1. 4%0."/1- (&".191%//)G &"0.-$%+ E"5$%+%5 ,1,(-3) , &"0.-$-/1-3

/4. (1+&-,-$**$= '76<8 1+9&64$%, ;&6 / , /var , /tmp - /usr  .%4.B('. $(&645*8<-
H+=4$%8<- '-'(6<+<- *+ '%$-7 1+9&64+7, '$9&+=(6 '76<" 1+9&64$% GPT, 9+(6< '$9&+=(6
1+9&648, #+# 2$#+9+*$ *-36. N#+9+**86 1+9<618 1+9&64$% (-2->*8 &4. ,646%$;$
&-'#+ 1+9<61$< 20 MK. T'4- *+ ,646%$< &-'#6 &$'("2*$ 0$45@6 <6'(+, <$;"( 08(5
2$469*8 "%64->6**86 1+9&648 2$&#+>#- -4- /var . P6(#-, "#+9+**86 9&6'5, -<6B(
216H-#' ex ($( "example"), *$ >-(+(64.< '46&"6( -'2$459$%+(5 &1";-6 "*-#+45*86
9*+>6*-. <6($#, #+# $2-'+*$ %8@6.

F$ "<$4>+*-B gptboot  % FreeBSD $3-&+6(, >($ 261%8= UFS-1+9&64 0"&6( 1+9&64$< / .

2%= "+0$#'+ J+0>#" 2(<8+
>(1.%"()+1%,

Label

freebsd-boot 512K

freebsd-ufs 2G / exrootfs

freebsd-swap 4G exswap

freebsd-ufs 2G /var exvarfs

freebsd-ufs 1G /tmp extmpfs
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2%= "+0$#'+ J+0>#" 2(<8+
>(1.%"()+1%,

Label

freebsd-ufs 21-*.(5 9*+>6*-6
2$ "<$4>+*-B
($'(+%@+.'. >+'(5
&-'#+)

/usr exusrfs

F$'46 '$9&+*-. 2$459$%+(645'#-7 1+9&64$% %8061-(6 [RN+)#"B%.3 (Finish)R] , >($08
21$&$43-(5 "'(+*$%#" - 2616=(- # 1+9&64" W+;1"9#+ H+=4$% &-'(1-0"(-%+ .

2.6.4. J+0>#.8+ $%&8+ & %&=('30()+1%#> Root-on-ZFS & =(>(Q3M
>+&.#"+

:($( 163-< 1+9<6(#- 1+0$(+6( ($45#$ ' ,648<- &-'#+<- - 2$4*$'(5B '$(1I( %'6 &+**86 *+
&-'#6. O'*$%*$6 <6*B *+'(1$=#- ZFS 216&$'(+%4.6( *6'#$45#$ %+1-+*($% "21+%46*-.
'$9&+*-6< 2"4+.

C1,7/%B 20. <-/> &"03-(B1 ZFS

A$( #1+(#$6 $2-'+*-6 2"*#($% D($;$ <6*B:

¥ E32(/#-521 (Install)  - F1-'("2-(5 # "'(+*$%#6 ' %801+**8<- 2+1+<6(1+<-.

¥ F50 0*&(/653,5 (Pool Type/Disks)  - ?+'(1$=(6 F50 0*&( - &-'#(-), #$($186 0"&"( '$'(+%4.(5
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2"4. )%($<+(->6'#-= "'(+*$%C-# ZFS % *+'($.C66 %16<. 2$&&613-%+6( '$9&+*-6 ($45#$
$&*$;$ vdev %617*6;$ "1$%*., 9+ -'#4B>6*-6< 163-<+ stripe. /4. '$9&+*-. 0$466
'4$3*87 2"4$% %$'2$459"=(6'5 -*'(1"#,-.<- % !+9<6(#+ % 163-<6 $0$4$>#- , >($08
'$9&+(5 2"4.

¥ G,(/5"#-(21 653,5 (Rescan Devices)  - O0*$%-(5 '2-'$# &$'("2*87 &-'#$%.

¥ H/=#".(>5? # 653,% (Disk Info)  - :($ <6*B 2$9%$4.6( 21$'<+(1-%+(5 -*H$1<+,-B $
#+3&$< &-'#6, %#4B>+. (+04-," 1+9&64$% - &1";-6 &+**86, (+#-6 #+# <$&645 "'(1$='(%+
- '61-=*8= *$<61, 6'4- $*- &$'("2*8.

¥ H.? 0*&( (Pool Name)  - N#+3-(6 -<. 2"4+. F$ "<$4>+*-B -'2$459"6('. -<. zroot .

¥ !"5/*652%&1/# 530#&1+#-(21 3%,2#"8 4K? (Force 4K Sectors?)  Ñ F1-*"&-(645*$6
-'2$459$%+*-6 '6#($1$% 1+9<61$< 4K. F$ "<$4>+*-B "'(+*$%C-# +%($<+(->6'#-
'$9&+6( 1+9&648, %81$%*6**86 2$ ;1+*-,+< 4K, - 21-*"&-(645*$ "'(+*+%4-%+6(
-'2$459$%+*-6 '6#($1$% 4K % ZFS. :($ 069$2+'*$ &+36 &4. &-'#$% ' '6#($1+<- 1+9<61$<
512 0+=( - -<66( &$2$4*-(645*$6 216-<"C6'(%$: 2"48, '$9&+**86 *+ &-'#+7 ' 512-
0+=(*8<- '6#($1+<-, '<$;"( % 0"&"C6< 1+0$(+(5 ' &-'#+<-, -<6BC-<- '6#($18 4K, Ñ
#+# &4. 1+'@-16*-. 71+*-4-C+, (+# - &4. 9+<6*8 %8@6&@-7 -9 '(1$. &-'#$%. ?+3<-(6
Enter , >($08 %801+(5 +#(-%+,-B -4- $(#+9 $( *66.

¥ I5="#-(21 653,5 (Encrypt Disks)?  - [-H1$%+*-6 &-'#$% 2$9%$4.6( 2$459$%+(64B
9+@-H1$%+(5 &-'#- ' 2$<$C5B GELI. /$2$4*-(645*+. -*H$1<+,-. $ @-H1$%+*--
&-'#$% &$'("2*+ % Ò[-H1$%+*-6 &-'#$% ' 2$<$C5B geliÓ . ?+3<-(6 #4+%-@" Enter , >($08
%801+(5, +#(-%-1$%+(5 6;$ -4- *6(.

¥ G9%.( "(+6%&#- (Partition Scheme)  - A8061-(6 '76<" 1+9&64$%. GPT 16#$<6*&"6('. %
0$45@-*'(%6 '4">+6%. ?+3<-(6 #4+%-@" Enter  &4. %80$1+ <63&" 1+94->*8<-
%+1-+*(+<-.

¥ C(+.%" 0#6,(:,5 (Swap Size)  - N'(+*$%-(6 $0J6< $04+'(- 2$&#+>#-.

¥ '%",(&5"#-(21 0#6,(:,* (Mirror Swap)?  - O216&64.6(, *"3*$ 4- 961#+4-1$%+(5 1+9&64
2$&#+>#- <63&" &-'#+<-. N>(-(6, >($ %#4B>6*-6 961#+4-1$%+*-. swap <$36(
*+1"@-(5 1+0$(" &+<2$% +%+1-=*87 9+%61@6*-=. ?+3<-(6 Enter , >($08 +#(-%-1$%+(5
-4- $(#4$*-(5 D($( 2+1+<6(1.

¥ I5="#-(21 "(+6%& 0#6,(:,5 (Encrypt Swap)?  - O216&64.6(, '46&"6( 4- @-H1$%+(5 1+9&64
2$&#+>#-. F1- #+3&$< 9+2"'#6 '-'(6<8 1+9&64 2$&#+>#- 0"&6( 9+@-H1$%+* %16<6**8<
#4B>$<, #$($18= "&+4.6('. 2$'46 26169+;1"9#-. ?+3<-(6 Enter , >($08 %801+(5,
+#(-%-1$%+(5 D(" H"*#,-B -4- *6(. /$2$4*-(645*+. -*H$1<+,-. $ @-H1$%+*--
1+9&64+ 2$&#+>#- 21-%6&6*+ % [-H1$%+*-6 1+9&64+ 2$&#+>#- .

A8061-(6 T, >($08 *+'(1$-(5 F50 0*&( (Pool Type)  - &-'#-, #$($186 0"&"( %7$&-(5 % 2"4.
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C1,7/%B 21. M1@ @7$" ZFS

A$( '%$&#+ 2$ F50* 0*&( , #$($18= <$3*$ %801+(5 % D($< <6*B:

¥ stripe  - S616&$%+*-6 (striping) $06'26>-%+6( <+#'-<+45*8= $0J6< 71+*-4-C+ -9 %'67
2$&#4B>6**87 "'(1$='(%, *$ *6 216&$'(+%4.6( -908($>*$'(-. T'4- %8=&6( -9 '(1$. 7$(.
08 $&-* &-'#, &+**86 % 2"46 0"&"( 2$(61.*8 069%$9%1+(*$.

¥ mirror  - W61#+4-1$%+*-6 '$71+*.6( 2$4*"B #$2-B %'67 &+**87 *+ #+3&$< &-'#6.
W61#+4-1$%+*-6 $06'26>-%+6( %8'$#"B 21$-9%$&-(645*$'(5 >(6*-., 2$'#$45#" &+**86
'>-(8%+B('. '$ %'67 &-'#$% 2+1+44645*$. F1$-9%$&-(645*$'(5 9+2-'- *-36, (+# #+#
&+**86 &$43*8 08(5 9+2-'+*8 *+ %'6 &-'#- % 2"46. /$2"'#+6( $(#+9 %'67 &-'#$%, #1$<6
$&*$;$. /4. D($;$ %+1-+*(+ (160"6('. #+# <-*-<"< &%+ &-'#+.

¥ raid10  - S616&"BC-6'. 961#+4+. O06'26>-%+6( *+-4">@"B 21$-9%$&-(645*$'(5, *$
*+-<6*5@-= $0J6< 71+*-4-C+. /4. D($;$ %+1-+*(+ (160"6('. >6(*$6 #$4->6'(%$
&-'#$%, <-*-<"< >6(816.

¥ raidz1  - RAID ' $&-*+1*$= -908($>*$'(5B. F$9%$4.6( $&*$%16<6**8= $(#+9 $&*$;$
&-'#+. /4. D($;$ %+1-+*(+ (160"6('. #+# <-*-<"< (1- &-'#+.

¥ raidz2  - /%"7&-'#$%+. -908($>*+. RAID. F$9%$4.6( $&*$%16<6**$ $(#+9+(5 &%"< &-'#+<.
/4. D($= #$*H-;"1+,-- (160"6('. #+# <-*-<"< >6(816 &-'#+.

¥ raidz3  - L167#1+(*$ -908($>*8= RAID. F$9%$4.6( $&*$%16<6**$ $(#+9+(5 (16< &-'#+<.
/4. D($;$ %+1-+*(+ (160"6('. #+# <-*-<"< 2.(5 &-'#$%.
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F$'46 %80$1+ F50( 0*&(  $($01+3+6('. '2-'$# &$'("2*87 &-'#$%, - 2$459$%+(64B
216&4+;+6('. %801+(5 $&-* -4- *6'#$45#$ &-'#$% &4. '$9&+*-. 2"4+. W+(6< #$*H-;"1+,-.
21$%61.6('., >($08 "06&-(5'., >($ %801+*$ &$'(+($>*$6 #$4->6'(%$ &-'#$%. T'4- 21$%61#+
*6 21$=&6*+, %8061-(6 [R<P0>#1%.3 ):;(">R] , >($08 %61*"(5'. # '2-'#" &-'#$%, -4-
[R<S+0+$>R], >($08 -9<6*-(5 F50 0*&(.

C1,7/%B 22. I)'%& .1,B"
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C1,7/%B 23. !-+-&/)5 +)'%&

T'4- $&-* -4- *6'#$45#$ &-'#$% $('"('(%"B( % '2-'#6 -4- 6'4- &-'#- 084- 2$&#4B>6*8
2$'46 9+2"'#+ "'(+*$%C-#+, %8061-(6 [R- !().("1(# &8+1%"()+1%# -&."(@&.) (Rescan
Devices)R], >($08 $0*$%-(5 '2-'$# &$'("2*87 &-'#$%.
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C1,7/%B 24. *-&-,B"/1&%+"(; O,(&%5,(+"

S($08 '4">+=*$ *6 '(616(5 *6 ($( &-'#, <$3*$ -'2$459$%+(5 <6*B [R- Disk InfoR] &4.
21$'<$(1+ -*H$1<+,-- $ #+3&$< &-'#6, %#4B>+. (+04-," 1+9&64$% - &1";-6 &+**86, (+#-6
#+# <$&645 "'(1$='(%+ - '61-=*8= *$<61, 6'4- $*- &$'("2*8.
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C1,7/%B 25. 2/"$10 .1,B"

A8061-(6 N &4. *+'(1$=#- H.%/5 0*&( (Pool Name) . A%6&-(6 364+6<$6 -<., 9+(6< %8061-(6
[R<OK>R], >($08 "'(+*$%-(5 6;$, -4- [R<5.>#1+>R] , >($08 %61*"(5'. % ;4+%*$6 <6*B -
$'(+%-(5 -<. 2$ "<$4>+*-B.
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C1,7/%B 26. J3: @7$"

A8061-(6 S, >($08 "'(+*$%-(5 1+9<61 1+9&64+ 2$&#+>#-. A%6&-(6 364+6<8= 1+9<61 1+9&64+
2$&#+>#-, 9+(6< %8061-(6 [R<OK>R] &4. 2$&(%613&6*-. -4- [R<Cancel>R], >($08 %61*"(5'. %
;4+%*$6 <6*B - $'(+%-(5 9*+>6*-6 2$ "<$4>+*-B.
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C1,7/%B 27. C"03-& &"0.-$" @%.B"#B1

F$'46 "'(+*$%#- %'67 *6$07$&-<87 9*+>6*-= %8061-(6 % %617*6= >+'(- <6*B $2,-B [R>>>
9&.+1()%.3R] . N'(+*$%C-# 216&$'(+%-( 2$'46&*BB %$9<$3*$'(5 $(<6*-(5 21$,6'' 2616&
"*->($36*-6< '$&613-<$;$ %801+**87 &-'#$% &4. '$9&+*-. 2"4+ ZFS.
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C1,7/%B 28. *%,$-./15 D"/,

T'4- %#4B>6*$ @-H1$%+*-6 &-'#$% GELI, "'(+*$%C-# &%+3&8 9+21$'-( 2+1$45*"B H1+9",
-'2$459"6<"B &4. @-H1$%+*-. &-'#$%. W+(6< *+>*I('. -*-,-+4-9+,-. @-H1$%+*-..
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C1,7/%B 29. *"&%$; .$: D1E&%+"/1: .1,B"
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C1,7/%B 30. J/191"$10"91: D1E&%+"/1:

N'(+*$%#+ 9+(6< 21$&$43+6('. % $08>*$< 163-<6. /4. 21$&$436*-. "'(+*$%#- 2616=&-(6
# 1+9&64" F$4">6*-6 H+=4$% &-'(1-0"(-%+ .

2.6.5. J#D%> "+0>#.8% "+0$#'() ) (;('(<8#

F1- '$9&+*-- '4$3*87 "'(+*$%$# <6*B 1+9<6(#- bsdinstall  <$36( *6 216&$'(+%4.(5
*6$07$&-<$;$ "1$%*. ;-0#$'(-. O28(*86 2$459$%+(64- <$;"( %801+(5 $2,-B [RShellR] %
<6*B 1+9<6(#-, >($08 %1">*"B 1+9<6(-(5 &-'#-, '$9&+(5 H+=4$%"B '-'(6<"(8), 9+2$4*-(5
/tmp/bsdinstall_etc/fstab  - '<$*(-1$%+(5 H+=4$%86 '-'(6<8 % /mnt. F$'46 %82$4*6*-. D(-7
&6='(%-= %%6&-(6 exit , >($08 %61*"(5'. % bsdinstall  - 21$&$43-(5 "'(+*$%#".

2.7. N+6"-08+ A+@'() $%&."%;-.%)+
A16<. "'(+*$%#- <$36( %+15-1$%+(5'. % 9+%-'-<$'(- $( %801+**87 &-'(1-0"(-%$%,
*$'-(64. "'(+*$%#- - '#$1$'(- #$<25B(61+. E61-. '$$0C6*-= 0"&6( 2$#+98%+(5 7$&
%82$4*6*-..

E*+>+4+ "'(+*$%C-# H$1<+(-1"6( %801+**8= &-'#(-) - -*-,-+4-9-1"6( 1+9&648. W+(6<, %
'4">+6 bootonly media  -4- mini memstick , $* 9+;1"3+6( %801+**86 #$<2$*6*(8:
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C1,7/%B 31. N"?&70B" E"5$%+ .1,(&1'7(1+"

W+(6< 21$%61.6('. ,64$'(*$'(5 H+=4$% &-'(1-0"(-%+, >($08 "06&-(5'., >($ $*- *6 084-
2$%163&6*8 21- 9+;1"9#6 -4- *621+%-45*$ 21$>-(+*8 ' "'(+*$%$>*$;$ *$'-(64.:
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C1,7/%B 32. *&%+-&B" E"5$%+ .1,(&1'7(1+"

?+#$*6,, 21$%616**86 H+=48 &-'(1-0"(-%+ -9%46#+B('. *+ &-'#:

68



C1,7/%B 33. J0+$-#-/1- E"5$%+ .1,(&1'7(1+"

F$'46 -9%46>6*-. %'67 9+21$@6**87 H+=4$% &-'(1-0"(-%+ bsdinstall  $($01+3+6( 261%8=
D#1+* *+'(1$=#- 2$'46 "'(+*$%#-. /$'("2*86 2+1+<6(18 2$'(-#$*H-;"1+,-- $2-'+*8 %
'46&"BC6< 1+9&646.

2.8. K#.#):# %1.#"A#@&:, -<#.1:# 0+=%&%, <+&()(@
=(,&, &'-D;: % 0+Q%.+

2.8.1. 9&.+1()8+ =+"(', root

E*+>+4+ *6$07$&-<$ "'(+*$%-(5 2+1$45 root . F1- %%$&6 2+1$4. '-<%$48 *6 $($01+3+B('.
*+ D#1+*6. F+1$45 *"3*$ %%6'(- &%+3&8, >($08 -9063+(5 $@-0$# 21- *+0$16.
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C1,7/%B 34. O,("/%+B" @"&%$: root

2.8.2. S+&."(@8+ &#.#):O %1.#"A#@&()

/+466 21-%6&I* '2-'$# '6(6%87 -*(61H6='$%, $0*+1"36**87 *+ #$<25B(616. A8061-(6
-*(61H6=' &4. *+'(1$=#-.
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C1,7/%B 35. I)'-&1(- ,-(-+%5 1/(-&E-5,

T'4- %801+* -*(61H6=' Ethernet, "'(+*$%C-# 2616=&6( '1+9" # <6*B, 2$#+9+**$<" % A80$1
IPv4-'6(- . T'4- %801+* 06'21$%$&*$= '6(6%$= -*(61H6=', '-'(6<+ %82$4*-( 2$-'# ($>6#
&$'("2+:
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C1,7/%B 36. 4B"/1&%+"/1- '-,@&%+%./)G (%#-B .%,(7@"

K6'21$%$&*86 '6(- -&6*(-H-,-1"B('. 2$ -<6*- Service Set Identifier (SSID) Ñ #$1$(#$<"
"*-#+45*$<" *+9%+*-B #+3&$= '6(-. O0*+1"36**86 21- '#+*-1$%+*-- SSID 2616>-'46*8
*-36, %<6'(6 ' $2-'+*-6< &$'("2*87 (-2$% @-H1$%+*-. &4. #+3&$= '6(-. T'4- *"3*8=
SSID *6 $($01+3+6('. % '2-'#6, %8061-(6 [R!().("%.3 &8+1%"()+1%# (Rescan)R] , >($08
%82$4*-(5 '#+*-1$%+*-6 '*$%+. T'4- *"3*+. '6(5 2$-2163*6<" *6 $($01+3+6('.,
21$%615(6 2$&#4B>6*-6 +*(6**8 -4- 2$21$0"=(6 2616<6'(-(5 #$<25B(61 04-36 # ($>#6
&$'("2+. F$'46 #+3&$;$ -9<6*6*-. %82$4*.=(6 2$%($1*$6 '#+*-1$%+*-6.
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C1,7/%B 37. I)'%& '-,@&%+%./%5 ,-(1

/+466 %%6&-(6 -*H$1<+,-B &4. @-H1$%+*-., >($08 2$&#4B>-(5'. # %801+**$=
06'21$%$&*$= '6(-. ?+'($.(645*$ 16#$<6*&"6('. -'2$459$%+(5 @-H1$%+*-6 WPA2 %<6'($
"'(+16%@-7 (-2$%, (+#-7 #+# WEP, #$($186 $06'26>-%+B( *-9#-= "1$%6*5 069$2+'*$'(-.
T'4- '6(5 -'2$459"6( WPA2, %%6&-(6 2+1$45, (+#36 -9%6'(*8= #+# Pre-Shared Key (PSK). A
,64.7 069$2+'*$'(- %%$&-<86 '-<%$48 $($01+3+B('. 9%69&$>#+<-.

73



C1,7/%B 38. !",(&%5B" WPA2

W+(6< %8061-(6, *"3*$ 4- *+'(1+-%+(5 IPv4-+&16' *+ Ethernet -4- 06'21$%$&*$<
-*(61H6='6:
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C1,7/%B 39. I)'-&1(- ,-(; IPv4

E"C6'(%"6( &%+ '2$'$0+ *+'(1$=#- IPv4. DHCP +%($<+(->6'#- 21+%-45*$ *+'(1$-( '6(6%$=
-*(61H6=' - &$436* -'2$459$%+(5'., 6'4- % '6(- 6'(5 DHCP-'61%61. A 21$(-%*$< '4">+6,
-*H$1<+,-B $0 +&16'+,-- *6$07$&-<$ %%6'(- %1">*"B #+# '(+(->6'#"B #$*H-;"1+,-B.

!
?6 %%$&-(6 21$-9%$45*86 '6(6%86 *+'(1$=#-, (+# #+# D($ *6 '1+0$(+6(. T'4-
DHCP-'61%61 *6&$'("26*, 2$4">-(6 -*H$1<+,-B, "#+9+**"B % ?6$07$&-<+.
-*H$1<+,-. $ '6(- , " +&<-*-'(1+($1+ '6(- -4- -*(61*6(-21$%+=&61+.

T'4- &$'("26* DHCP-'61%61, %8061-(6 [RG+R] % '46&"BC6< <6*B &4. +%($<+(->6'#$=
*+'(1$=#- '6(6%$;$ -*(61H6='+. N'(+*$%C-# <$36( 2$#+9+(5'. 9+%-'@-< *+ <-*"(" -4-
$#$4$ ($;$, 2$#+ $* *+7$&-( DHCP-'61%61 - 2$4">+6( +&16'*"B -*H$1<+,-B &4. '-'(6<8.
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C1,7/%B 40. I)'-&1(- B%/E1?7&"91> IPv4 DHCP

T'4- DHCP-'61%61 *6&$'("26*, %8061-(6 [RS#.R] - %%6&-(6 '46&"BC"B -*H$1<+,-B $0
+&16'+,-- % D($< <6*B:
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C1,7/%B 41. 4("(1#-,B": /",(&%5B" IPv4

¥ IP-(6"%3 - IPv4-+&16', *+9*+>6**8= D($<" #$<25B(61". )&16' &$436* 08(5 "*-#+45*8< -
*6 &$436* "36 -'2$459$%+(5'. &1";-< "'(1$='(%$< % 4$#+45*$= '6(-.

¥ D(3,( 0#63%25 (Subnet Mask) - P+'#+ 2$&'6(- &4. '6(-.

¥ I&<+ 0# *.#&:(/5< (Default Router)  - IP-+&16' '6(6%$;$ @4B9+ 2$ "<$4>+*-B.

E46&"BC-= D#1+* '21$'-(, *"3*$ 4- *+'(1+-%+(5 -*(61H6=' &4. IPv6. T'4- IPv6 &$'("26* -
*"36*, %8061-(6 [RG+R], >($08 %#4B>-(5 6;$.
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C1,7/%B 42. I)'-&1(- ,-(; IPv6

A IPv6 (+#36 6'(5 &%+ <6($&+ *+'(1$=#-. Stateless Address Autoconfiguration (SLAAC)
+%($<+(->6'#- 9+21+@-%+6( 21+%-45*"B #$*H-;"1+,-$**"B -*H$1<+,-B " 4$#+45*$;$
<+1@1"(-9+($1+. F$&1$0*66 '<. rfc4862 . E(+(->6'#+. *+'(1$=#+ (160"6( 1">*$;$ %%$&+
'6(6%$= -*H$1<+,--.

T'4- &$'("26* <+1@1"(-9+($1 IPv6, %8061-(6 [RG+R] % '46&"BC6< <6*B &4. +%($<+(->6'#$=
*+'(1$=#- '6(6%$;$ -*(61H6='+. N'(+*$%C-# <$36( *+ <-*"(" -4- $#$4$ ($;$ 2$#+9+(5'.
9+%-'@-<, 2$#+ $* -C6( <+1@1"(-9+($1 - 2$4">+6( +&16'*"B -*H$1<+,-B &4. '-'(6<8.
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C1,7/%B 43. I)'-&1(- B%/E1?7&"91> IPv6 SLAAC

T'4- <+1@1"(-9+($1 IPv6 *6&$'("26*, %8061-(6 [RS#.R] - %%6&-(6 '46&"BC"B -*H$1<+,-B
$ *+'(1$=#6 +&16'+,-- % D($< <6*B:
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C1,7/%B 44. 4("(1#-,B": /",(&%5B" IPv6

¥ IPv6-(6"%3 - IPv6-+&16', *+9*+>6**8= D($<" #$<25B(61". )&16' &$436* 08(5 "*-#+45*8<
- *6 -'2$459$%+(5'. &1";-< "'(1$='(%$< % 4$#+45*$= '6(-.

¥ I&<+ 0# *.#&:(/5< (Default Router)  - IPv6-+&16' @4B9+ 2$ "<$4>+*-B % '6(-.

F$'46&*66 <6*B *+'(1$=#- '6(- -'2$459"6('. &4. #$*H-;"1+,-- 169$4%61+ Domain Name
System (DNS), #$($18= 216$01+9"6( -<6*+ 7$'($% % '6(6%86 +&16'+ - $01+(*$. T'4- &4.
+%($<+(->6'#$= *+'(1$=#- '6(6%$;$ -*(61H6='+ -'2$459$%+4-'5 DHCP -4- SLAAC,
9*+>6*-. % Resolver Configuration  <$;"( 08(5 "36 9+2$4*6*8. A 21$(-%*$< '4">+6 %%6&-(6
-<. &$<6*+ 4$#+45*$= '6(- % 2$46 Search. DNS #1 - DNS #2 Ñ D($ IPv4 -/-4- IPv6-+&16'+ DNS-
'61%61$%. L160"6('. "#+9+(5 7$(. 08 $&-* DNS-'61%61.
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C1,7/%B 45. 6%/E1?7&"91: DNS

F$'46 *+'(1$=#- -*(61H6='+ %8061-(6 961#+45*8= '+=(, 1+'2$4$36**8= % ($< 36 16;-$*6
<-1+, >($ - #$<25B(61, *+ #$($18= "'(+*+%4-%+6('. FreeBSD. Y+=48 <$3*$ 9+;1"9-(5
08'(166, 6'4- 961#+4$ *+7$&-('. 04-36 # ,646%$<" #$<25B(61", >($ '$#1+C+6( %16<.
"'(+*$%#-.

! A80$1 ftp://download.freebsd.org  (B3/#-/#; 3(;2)  +%($<+(->6'#-
2616*+21+%-( *+ 04-3+=@-= 961#+45*8= '61%61.
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C1,7/%B 46. I)'%& 0-&B"$"

2.8.3. 9&.+1()8+ <+&()(6( =(,&+

E46&"BC+. '61-. <6*B -'2$459"6('. &4. $216&646*-. 21+%-45*$;$ <6'(*$;$ %16<6*-
2"(6< %80$1+ ;6$;1+H->6'#$;$ 16;-$*+, '(1+*8 - >+'$%$= 9$*8. N'(+*$%#+ >+'$%$= 9$*8
2$9%$4.6( '-'(6<6 +%($<+(->6'#- #$116#(-1$%+(5 16;-$*+45*86 -9<6*6*-. %16<6*-,
(+#-6 #+# 26167$& *+ 46(*66 %16<., - 21+%-45*$ %82$4*.(5 &1";-6 H"*#,--, '%.9+**86 '
>+'$%8<- 9$*+<-.

F1-<61, 21-%6&6**8= 9&6'5, 216&*+9*+>6* &4. <+@-*8, *+7$&.C6='. % <+(61-#$%$=
>+'$%$= 9$*6 U'2+*--, T%1$2+. A80$1 0"&6( %+15-1$%+(5'. % 9+%-'-<$'(- $(
;6$;1+H->6'#$;$ <6'($2$4$36*-..
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C1,7/%B 47. I)'-&1(- &-?1%/

E$$(%6('(%"BC-= 16;-$* %80-1+6('. ' 2$<$C5B #4+%-@ '$ '(164#+<-, + 9+(6< *+3+(-6<
Enter .
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C1,7/%B 48. I)'-&1(- ,(&"/7

A8061-(6 '$$(%6('(%"BC"B '(1+*" ' 2$<$C5B #4+%-@ '$ '(164#+<- - *+3<-(6 Enter .
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C1,7/%B 49. I)'%& #",%+%5 0%/)

U'2$459". #4+%-@- '$ '(164#+<-, %8061-(6 2$&7$&.C"B >+'$%"B 9$*" - *+3<-(6 Enter .
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C1,7/%B 50. *%.(+-&A.-/1- #",%+%5 0%/)

N06&-(6'5, >($ +0016%-+("1+ >+'$%$= 9$*8 %61*+.
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C1,7/%B 51. I)'%& ."()

A80$1 *"3*$= &+(8 $'"C6'(%4.6('. ' 2$<$C5B #4+%-@ '$ '(164#+<-, 2$'46 >6;$
*+3-<+6('. [R9&.+1()%.3 $+.-R] . A 21$(-%*$< '4">+6 <$3*$ 21$2"'(-(5 %80$1 &+(8, *+3+%
[R!"(=-&.%.3R] .
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C1,7/%B 52. I)'%& +&-3-/1

F$&7$&.C66 %16<. %80-1+6('. ' 2$<$C5B #4+%-@ '$ '(164#+<-, + 9+(6< *+3+(-6<
[R9&.+1()%.3 )"#>,R] . A 21$(-%*$< '4">+6 <$3*$ 21$2"'(-(5 %80$1 %16<6*-, *+3+%
[R!"(=-&.%.3R] .

2.8.4. 48'M<#1%# &#")%&()

E46&"BC66 <6*B -'2$459"6('. &4. *+'(1$=#- '-'(6<*87 '4"30, #$($186 0"&"( 9+2"'#+(5'.
21- 9+;1"9#6 '-'(6<8. A'6 D(- '4"308 .%4.B('. $2,-$*+45*8<-. W+2"'#+=(6 ($45#$ (6
'4"308, #$($186 *6$07$&-<8 &4. H"*#,-$*-1$%+*-. '-'(6<8.
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C1,7/%B 53. I)'%& .%@%$/1(-$;/)G ,$7A' .$: +B$>#-/1:

A$( 2616>6*5 '4"30, #$($186 <$3*$ %#4B>-(5 % D($< <6*B:

¥ local_unbound Ñ A#4B>-(5 4$#+45*8= DNS-169$4%61 unbound. ?6$07$&-<$ ">-(8%+(5,
>($ &+**+. #$*H-;"1+,-. 216&*+9*+>6*+ ($45#$ &4. -'2$459$%+*-. % #+>6'(%6
4$#+45*$;$ #D@-1"BC6;$ 2616'84+BC6;$ 169$4%61+. T'4- ,645 - *+'(1$-(5 169$4%61
&4. %'6= '6(-, "'(+*$%-(6 2+#6( dns/unbound .

¥ sshd Ñ &6<$* Secure Shell (SSH), -'2$459"6<8= &4. "&+4I**$;$ &$'("2+ # '-'(6<6 >6169
9+@-H1$%+**$6 '$6&-*6*-6. A#4B>+=(6 D(" '4"30" ($45#$ 6'4- '-'(6<6 *6$07$&-<$
08(5 &$'("2*$= &4. "&+4I**87 %7$&$%.

¥ moused Ñ A#4B>-(6 D(" '4"30", 6'4- <8@5 0"&6( -'2$459$%+(5'. % #$<+*&*$= '(1$#6
'-'(6<*$= #$*'$4-.

¥ ntpdate  Ñ A#4B>-(5 +%($<+(->6'#"B '-*71$*-9+,-B %16<6*- 21- 9+;1"9#6. O01+(-(6
%*-<+*-6, >($ H"*#,-$*+45*$'(5 D($= 21$;1+<<8 (62615 &$'("2*+ % &6<$*6 ntpd(8) , +
"(-4-(+ ntpdate(8)  %'#$16 0"&6( -'#4B>6*+.

¥ ntpd Ñ &6<$* 21$($#$4+ '6(6%$;$ %16<6*- (NTP) &4. +%($<+(->6'#$= '-*71$*-9+,--
>+'$%. A#4B>-(6 D(" '4"30", 6'4- 7$(-(6 '-*71$*-9-1$%+(5 '-'(6<*86 >+'8 '
"&+4I**8< '61%61$< %16<6*- -4- 2"4$< '61%61$%.

¥ powerd Ñ N(-4-(+ "21+%46*-. 2-(+*-6< '-'(6<8 &4. #$*(1$4. 2-(+*-. -
D*61;$'061636*-..

¥ dumpdev Ñ /+<28 2+<.(- 2$469*8 21- $(4+&#6 21$046< ' '-'(6<$=, 2$D($<"
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2$459$%+(64.< 16#$<6*&"6('. -7 %#4B>-(5.

2.8.5. 48'M<#1%# =+"+>#."() -&%'#11(@ ;#0(=+&1(&.%

E46&"BC66 <6*B -'2$459"6('. &4. *+'(1$=#- 2+1+<6(1$% 069$2+'*$'(-, #$($186 0"&"(
%#4B>6*8. A'6 D(- 2+1+<6(18 *6$0.9+(645*8, *$ -7 -'2$459$%+*-6 16#$<6*&"6('..

C1,7/%B 54. I)'%& @"&"3-(&%+ 7,1$-//%5 '-0%@",/%,(1

A$( '%$&#+ $2,-=, #$($186 <$3*$ %#4B>-(5 % D($< <6*B:

¥ hide_uids  Ñ E#18%+(5 21$,6''8, %82$4*.6<86 $( -<6*- &1";-7 2$459$%+(646= (UID). :($
216&$(%1+C+6( %$9<$3*$'(5 *621-%-46;-1$%+**8< 2$459$%+(64.< %-&6(5
9+2"C6**86 21$,6''8 &1";-7 2$459$%+(646=.

¥ hide_gids  Ñ E#18%+(5 21$,6''8, %82$4*.6<86 $( -<6*- &1";-7 ;1"22 (GID). :($
216&$(%1+C+6( %$9<$3*$'(5 *621-%-46;-1$%+**87 2$459$%+(646= %-&6(5
%82$4*.6<86 21$,6''8 &1";-7 ;1"22.

¥ hide_jail  Ñ E#18%+(5 21$,6''8, %82$4*.BC-6'. % #46(#6. :($ 216&$(%1+C+6(
%$9<$3*$'(5 *621-%-46;-1$%+**8< 2$459$%+(64.< %-&6(5 21$,6''8, %82$4*.BC-6'.
%*"(1- #46(#-.

¥ read_msgbuf Ñ W+216(-(5 >(6*-6 0"H61+ '$$0C6*-= .&1+ *621-%-46;-1$%+**8<
2$459$%+(64.<. F16&$(%1+C+6( %$9<$3*$'(5 -'2$459$%+*-. *621-%-46;-1$%+**8<-
2$459$%+(64.<- dmesg(8)  &4. 21$'<$(1+ '$$0C6*-= -9 0"H61+ 3"1*+4+ .&1+.
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¥ proc_debug Ñ O(#4B>+6( '16&'(%+ $(4+&#- 21$,6''$% &4. *621-%-46;-1$%+**87
2$459$%+(646=. O(#4B>+6( 1+94->*86 '61%-'8 $(4+&#- <6321$,6''*$;$
%9+-<$&6='(%-. &4. *621-%-46;-1$%+**87 2$459$%+(646=, %#4B>+. *6#$($1"B
H"*#,-$*+45*$'(5 procfs, ptrace()  - ktrace() . O01+(-(6 %*-<+*-6, >($ D($ (+#36
9+04$#-1"6( 1+0$(" -*'(1"<6*($% $(4+&#-, (+#-7 #+# lldb(1) , truss(1)  - procstat(1) , +
(+#36 *6#$($187 %'(1$6**87 '16&'(% $(4+&#- % $216&64I**87 '#1-2($%87 .98#+7,
*+21-<61 PHP.

¥ random_pid Ñ !+*&$<-9-1$%+(5 PID 21$,6''$%.

¥ clear_tmp  Ñ $>-'(#+ /tmp 21- 9+2"'#6 '-'(6<8.

¥ disable_syslogd  Ñ O(#4B>-(5 $(#18(-6 '6(6%$;$ '$#6(+ syslogd. F$ "<$4>+*-B FreeBSD
9+2"'#+6( syslogd % 069$2+'*$< 163-<6 ' 2+1+<6(1$< -s , >($ 216&$(%1+C+6(
21$'4"@-%+*-6 %7$&.C-7 UDP-9+21$'$% *+ 2$1(" 514. F1- %#4B>6*-- D($= $2,--
syslogd 0"&6( 9+2"C6* ' 2+1+<6(1$< -ss , >($ 9+216C+6( 6<" $(#18%+(5 #+#-6-4-0$
2$1(8. F$&1$0*66 '<. syslogd(8) .

¥ disable_sendmail  Ñ O(#4B>-(5 2$>($%8= (1+*'2$1(*8= +;6*( sendmail.

¥ secure_console Ñ 9+'(+%4.6( #$<+*&*"B '(1$#" 9+21+@-%+(5 2+1$45 root  21- %7$&6 %
$&*$2$459$%+(645'#-= 163-<.

¥ disable_ddtrace  Ñ DTrace <$36( 1+0$(+(5 % 163-<6, #$($18= %4-.6( *+ 1+0$(+BC66 .&1$.
/6'(1"#(-%*86 &6='(%-. *6 <$;"( 08(5 -'2$459$%+*8, 6'4- $*- .%*$ *6 %#4B>6*8.
U'2$459"=(6 -w &4. %#4B>6*-. D($= $2,-- 21- 1+0$(6 ' DTrace. /4. 2$4">6*-.
&$2$4*-(645*$= -*H$1<+,-- '<. dtrace(1) .

¥ enable_aslr  Ñ A#4B>-(5 1+*&$<-9+,-B 1+'#4+&#- +&16'*$;$ 21$'(1+*'(%+. /4.
2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $ 1+*&$<-9+,-- 1+'#4+&#- +&16'*$;$
21$'(1+*'(%+ <$3*$ $01+(-(5'. # '(+(56 % A-#-26&-- .

2.8.6. G(;+)'#1%# =('30()+.#'#@

E46&"BC66 <6*B 216&4+;+6( '$9&+(5 7$(. 08 $&*" ">6(*"B 9+2-'5 2$459$%+(64..
!6#$<6*&"6('. %7$&-(5 % '-'(6<" 2$& ">6(*$= 9+2-'5B 2$459$%+(64., + *6 #+# root . F1-
%7$&6 2$& root  21+#(->6'#- $('"('(%"B( $;1+*->6*-. -4- 9+C-(+ $( %$9<$3*87 &6='(%-=.
A7$& 2$& $08>*8< 2$459$%+(646< 069$2+'*66 - *+&I3*66.

A8061-(6 [RG+R], >($08 &$0+%-(5 *$%87 2$459$%+(646=.
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C1,7/%B 55. H%'"+1(; 7#-(/)- 0"@1,1 @%$;0%+"(-$-5

E46&"=(6 2$&'#+9#+< - %%6&-(6 9+21+@-%+6<"B -*H$1<+,-B &4. ">6(*$= 9+2-'-
2$459$%+(64.. F1-<61, 2$#+9+**8= % A%$& -*H$1<+,-- $ 2$459$%+(646 , '$9&+6( ">6(*"B
9+2-'5 2$459$%+(64. asample.
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C1,7/%B 56. I+-.1(- 1/E%&3"91> % @%$;0%+"(-$-

A$( '%$&#+ -*H$1<+,-- &4. %%$&+:

¥ H.? 0#&1+#-(2%&? (Username) Ñ U<. 2$459$%+(64., #$($1$6 0"&6( -'2$459$%+(5'. &4. %7$&+.
O08>*$ 21-<6*.6('. '$;4+@6*-6, '$;4+'*$ #$($1$<" -<. 2$459$%+(64. H$1<-1"6('. -9
261%$= 0"#%8 -<6*- - H+<-4--, 21- "'4$%-- >($ #+3&$6 -<. 2$459$%+(64. "*-#+45*$
% '-'(6<6. U<. 2$459$%+(64. >"%'(%-(645*$ # 16;-'(1" - *6 &$43*$ '$&613+(5
21$064$%.

¥ !#&/#% 5.? (Full name)  Ñ F$4*$6 -<. 2$459$%+(64.. P$36( '$&613+(5 21$0648 -
-'2$459"6('. % #+>6'(%6 $2-'+*-. ">I(*$= 9+2-'- 2$459$%+(64..

¥ Uid - U&6*(-H-#+($1 2$459$%+(64.. O08>*$ $'(+%4.6('. 2"'(8<, >($08 '-'(6<+
+%($<+(->6'#- *+9*+>-4+ 9*+>6*-6.

¥ J"*00( (Login group)  - M1"22+ 2$459$%+(64.. O08>*$ $'(+%4.6('. 2"'(8< &4.
-'2$459$%+*-. 9*+>6*-. 2$ "<$4>+*-B.

¥ K#$(-521 !"#$%"&'()#*  - 6"*)5% )"*008?  Ñ /$2$4*-(645*86 ;1"228, % #$($186 0"&6(
&$0+%46* 2$459$%+(645. T'4- 2$459$%+(64B *"3*8 +&<-*-'(1+(-%*86 21+%+, "#+3-(6
9&6'5 wheel.

¥ L&(33 &#)5/( (Login class)  - O08>*$ $'(+%4.6('. 2"'(8< &4. 9*+>6*-= 2$ "<$4>+*-B.

¥ B$#&#:,( (Shell)  - A%6&-(6 $&*$ -9 216&4$36**87 9*+>6*-=, >($08 "'(+*$%-(5
-*(61+#(-%*"B $0$4$>#" &4. 2$459$%+(64.. /$2$4*-(645*"B -*H$1<+,-B $0
$0$4$>#+7 '<. % O0$4$>#- .
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¥ K#.(M/5; ,(2(&#) (Home directory)  - /$<+@*-= #+(+4$; 2$459$%+(64.. O08>*$ 9*+>6*-6 2$
"<$4>+*-B .%4.6('. 21+%-45*8<.

¥ !"(-( 6#32*0( , 6#.(M/%.* ,(2(&#)* (Home directory permissions)  - F1+%+ &$'("2+ #
&$<+@*6<" #+(+4$;" 2$459$%+(64.. O08>*$ 9*+>6*-6 2$ "<$4>+*-B .%4.6('.
21+%-45*8<.

¥ H30#&1+#-(21 (*2%/25=5,(>5< /( #3/#-% 0("#&? (Use password-based authentication)?  - O08>*$
yes, >($08 2$459$%+(645 %%$&-4 2+1$45 21- %7$&6.

¥ H30#&1+#-(21 0*32#; 0("#&1 (Use an empty password)?  - O08>*$ /%2, (+# #+# 2"'(86 -4-
21$'(86 2+1$4- *6*+&I3*8.

¥ H30#&1+#-(21 3&*:(;/8; 0("#&1 (Use a random password)?  - O08>*$ /%2, >($08 2$459$%+(645
<$; "'(+*$%-(5 '%$= 2+1$45 % '46&"BC6< 9+21$'6.

¥ 7-%652% 0("#&1 (Enter password) - F+1$45 &4. D($;$ 2$459$%+(64.. A%$&-<86 '-<%$48 *6
0"&"( $($01+3+(5'. *+ D#1+*6.

¥ !#-2#"52% 0("#&1 (Enter password again)  - F+1$45 &$436* 08(5 %%6&I* 2$%($1*$ &4.
21$%61#-.

¥ '($&#,5"#-(21 *:%2/*< +(0531 0#3&% 3#+6(/5? (Lock out the account after creation)?  -
O08>*$ /%2, >($08 2$459$%+(645 <$; %$=(- % '-'(6<".

F$'46 %%$&+ %'67 &+**87 $($01+3+6('. '%$&#+ &4. 21$%61#-. T'4- 084+ &$2"C6*+ $@-0#+,
%%6&-(6 no, >($08 -'21+%-(5 6I. G$;&+ %'I %61*$, %%6&-(6 yes &4. '$9&+*-. *$%$;$
2$459$%+(64..
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C1,7/%B 57. I)G%. 10 7@&"+$-/1: @%$;0%+"(-$:31 1 ?&7@@"31

T'4- *"3*$ &$0+%-(5 &1";-7 2$459$%+(646=, $(%6(5(6 yes *+ %$21$' K#$(-521 6"*)#)#
0#&1+#-(2%&? (Add another user)?. A%6&-(6 no, >($08 9+%61@-(5 &$0+%46*-6 2$459$%+(646= -
21$&$43-(5 "'(+*$%#".

/4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $ &$0+%46*-- 2$459$%+(646= - "21+%46*--
">6(*8<- 9+2-'.<- '<. F$459$%+(64- - $'*$%8 "21+%46*-. ">6(*8<- 9+2-'.<- .

2.8.7. 58(1<+.#'31+, 8(1A%6-"+7%,

F$'46 "'(+*$%#- - *+'(1$=#- %'67 #$<2$*6*($% 216&$'(+%4.6('. 2$'46&*.. %$9<$3*$'(5
-9<6*-(5 2+1+<6(18.
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C1,7/%B 58. KB%/#"(-$;/": B%/E1?7&"91:

U'2$459"=(6 D($ <6*B &4. %*6'6*-. -9<6*6*-= -4- %82$4*6*-. &$2$4*-(645*$=
*+'(1$=#- 2616& 9+%61@6*-6< "'(+*$%#-.

¥ K#$(-521 0#&1+#-(2%&? (Add User) - O2-'+*$ % /$0+%46*-6 2$459$%+(646= .

¥ !("#&1 root (Root Password)  - O2-'+*$ % N'(+*$%#+ 2+1$4. root .

¥ H.? 9#32( (Hostname)  - O2-'+*$ % N'(+*$%#+ -<6*- 7$'(+ .

¥ G%21 (Network) - O2-'+*$ % ?+'(1$=#+ '6(6%87 -*(61H6='$% .

¥ G&*4$8 (Services)  - O2-'+*$ % A#4B>6*-6 '4"30 .

¥ E35&%/5% +(N528 3532%.8 (System Hardening) - O2-'+*$ % A#4B>6*-6 $2,-= "'-46*-.
069$2+'*$'(- .

¥ O(3#-(? +#/( (Time Zone)  - O2-'+*$ % ?+'(1$=#+ >+'$%$= 9$*8 .

¥ C*,#-#632-# (Handbook)  - W+;1"9-(5 - "'(+*$%-(5 !"#$%$&'(%$ FreeBSD.

F$'46 9+%61@6*-. *+'(1$=#- %8061-(6 [R4:O($ (Exit)R] .
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C1,7/%B 59. C7#/": /",(&%5B"

bsdinstall 216&4$3-( %82$4*-(5 4B0"B &$2$4*-(645*"B *+'(1$=#", *6$07$&-<"B 2616&
26169+;1"9#$= % *$%"B '-'(6<". A8061-(6 [RG+R], >($08 %8=(- % $0$4$>#" *$%$= '-'(6<8,
-4- [RS#.R], >($08 2616=(- # 2$'46&*6<" @+;" "'(+*$%#-.

97



C1,7/%B 60. N"+-&D-/1- 7,("/%+B1

T'4- (160"6('. &$2$4*-(645*+. *+'(1$=#+ -4- '26,-+45*+. "'(+*$%#+, %8061-(6 [RLive
CDR], >($08 9+;1"9-(5 "'(+*$%$>*8= *$'-(645 % 163-<6 Live CD.

T'4- "'(+*$%#+ 9+%61@6*+, %8061-(6 [R!#"#0+6"-08+R] , >($08 26169+;1"9-(5 #$<25B(61 -
9+2"'(-(5 *$%"B '-'(6<" FreeBSD. ?6 9+0"&5(6 -9%46>5 "'(+*$%$>*8= *$'-(645 FreeBSD,
-*+>6 #$<25B(61 <$36( '*$%+ 9+;1"9-(5'. ' *6;$.

F1- 9+;1"9#6 FreeBSD $($01+3+B('. -*H$1<+,-$**86 '$$0C6*-.. F$'46 9+%61@6*-.
9+;1"9#- '-'(6<8 2$.%4.6('. 21-;4+@6*-6 &4. %7$&+. A $(%6( *+ 21-;4+@6*-6 login:
%%6&-(6 -<. 2$459$%+(64., &$0+%46**$6 %$ %16<. "'(+*$%#-. U906;+=(6 %7$&+ % '-'(6<" #+#
root . U*'(1"#,-- 2$ 2$4">6*-B 21+% '"2612$459$%+(64., #$;&+ (160"6('.
+&<-*-'(1+(-%*8= &$'("2, 21-%6&6*8 % N>I(*+. 9+2-'5 '"2612$459$%+(64. .

E$$0C6*-., 2$.%4.BC-6'. %$ %16<. 9+;1"9#-, <$3*$ 21$'<$(16(5, *+3+% Scroll-Lock , >($08
%#4B>-(5 0"H61 21$#1"(#-. /4. 2616<6C6*-. 2$ '$$0C6*-.< <$3*$ -'2$459$%+(5
#4+%-@- PgUp, PgDn - '(164#-. F$ 9+%61@6*-- *+3<-(6 Scroll-Lock  '*$%+, >($08
1+904$#-1$%+(5 D#1+* - %61*"(5'. # #$*'$4-. /4. 21$'<$(1+ D(-7 '$$0C6*-= 2$'46 1+0$(8
'-'(6<8 % (6>6*-6 *6#$($1$;$ %16<6*- %%6&-(6 less /var/run/dmesg.boot  % #$<+*&*$=
'(1$#6. ?+3<-(6 q , >($08 %61*"(5'. % #$<+*&*"B '(1$#" 2$'46 21$'<$(1+.

T'4- % A80$1 &$2$4*-(645*87 '4"30 &4. %#4B>6*-.  084+ %#4B>6*+ '4"30+ sshd, 261%+.
9+;1"9#+ <$36( 08(5 *6<*$;$ <6&46**66, (+# #+# '-'(6<+ ;6*61-1"6( SSH-#4B>- 7$'(+.
F$'46&"BC-6 9+;1"9#- 0"&"( 08'(166. O(26>+(#- #4B>6= $($01+3+B('., #+# % '46&"BC6<
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21-<616:

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        |
|   + + 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.

O01+(-(6'5 # 1+9&64" OpenSSH &4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $0 $(26>+(#+7
- SSH.

FreeBSD *6 "'(+*+%4-%+6( ;1+H->6'#$6 $#1"36*-6 2$ "<$4>+*-B. /$2$4*-(645*"B
-*H$1<+,-B $0 "'(+*$%#6 - *+'(1$=#6 ;1+H->6'#$;$ $#$**$;$ <6*6&361+ <$3*$ *+=(- %
The X Window System .

F1+%-45*$6 9+%61@6*-6 1+0$(8 #$<25B(61+ 2$& "21+%46*-6< FreeBSD 2$<$;+6( 9+C-(-(5
&+**86 - $0$1"&$%+*-6 $( 2$%163&6*-=. !- %(B$>#"5(- @1("/1- .% (%?%, B"B ,1,(-3"
'7.-( @&"+1$;/% %,("/%+$-/"!  T'4- 2$459$%+(645 .%4.6('. >46*$< ;1"228 wheel,
*6$07$&-<$ '(+(5 '"2612$459$%+(646<, %%6&. su % #$<+*&*$= '(1$#6 - "#+9+% 2+1$45 root .
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W+(6< %%6&-(6 shutdown -p now, - '-'(6<+ #$116#(*$ 9+%61@-( 1+0$(", + 6'4- $0$1"&$%+*-6
2$&&613-%+6( (+#"B %$9<$3*$'(5, %8#4B>-('. +%($<+(->6'#-.

2.9. 9&."+1#1%# 1#=('+$(8
:($( 1+9&64 2$'%.CI* "'(1+*6*-B $'*$%*87 21$046< 21- "'(+*$%#6, %#4B>+.
1+'21$'(1+*I**86 $@-0#-, $ #$($187 '$$0C+4- 2$459$%+(64-.

F1$%615(6 9+<6(#- $ '$%<6'(-<$'(- $0$1"&$%+*-. *+ '(1+*-,6 -*H$1<+,-- $ %82"'#+7
FreeBSD &4. '$$(%6('(%"BC6= %61'-- FreeBSD, >($08 "06&-(5'., >($ $0$1"&$%+*-6
2$&&613-%+6('..

!

?6#$($186 21$046<8 21- "'(+*$%#6 <$3*$ -9063+(5 -4- "<6*5@-(5,
$0*$%-% <-#1$21$;1+<<" 1+94->*87 #$<2$*6*($% $0$1"&$%+*-., % 261%"B
$>616&5 <+(61-*'#$= 24+(8. P-#1$21$;1+<<+ <+(61-*'#$= 24+(8 $08>*$
*+98%+6('. BIOS. N 0$45@-*'(%+ 21$-9%$&-(646= <+(61-*'#-7 24+( -
#$<25B(61$% 6'(5 %60-'+=(8 ' $0*$%46*-.<- - -*H$1<+,-6= $ *-7.

F1$-9%$&-(64-, #+# 21+%-4$, *6 16#$<6*&"B( $0*$%4.(5 BIOS <+(61-*'#$=
24+(8 069 %6'#$= 21->-*8, (+#$= #+# #1-(->6'#$6 $0*$%46*-6. F1$,6''
$0*$%46*-. 3%A-(  21$=(- *6"&+>*$, >($ 21-%6&I( # 2$%163&6*-B BIOS -
*61+0$($'2$'$0*$'(- #$<25B(61+.

T'4- '-'(6<+ 9+%-'+6( 21- 21$%61#6 $0$1"&$%+*-. %$ %16<. 9+;1"9#- -4- %6&6( '60.
'(1+**$ % 21$,6''6 "'(+*$%#-, 21->-*$= <$36( 08(5 ACPI. FreeBSD +#(-%*$ -'2$459"6(
'-'(6<*"B '4"30" ACPI *+ 24+(H$1<+7 i386 - amd64 &4. 2$<$C- % *+'(1$=#6 '-'(6<8, 6'4-
$*+ $0*+1"36*+ %$ %16<. 9+;1"9#-. G '$3+46*-B, % &1+=%616 ACPI, + (+#36 % <+(61-*'#-7
24+(+7 - BIOS &$ '-7 2$1 '"C6'(%"B( $@-0#-. ACPI <$3*$ $(#4B>-(5, "'(+*$%-% 2$&'#+9#"
hint.acpi.0.disabled  % 9+;1"9>-#6 (16(56= '(+&--:

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

:($( 2+1+<6(1 '01+'8%+6('. 21- #+3&$= 9+;1"9#6 '-'(6<8, 2$D($<" *6$07$&-<$ &$0+%-(5
hint.acpi.0.disabled="1"  % H+=4 /boot/loader.conf . /$2$4*-(645*"B -*H$1<+,-B $
9+;1"9>-#6 <$3*$ *+=(- % Synopsis.

2.10. P&=('30()+1%# Live CD
P6*B 21-%6('(%-. bsdinstall , 2$#+9+**$6 % P6*B 21-%6('(%-. , 216&$'(+%4.6( $2,-B [RLive
CDR]. :($ 2$469*$ &4. (67, #($ 6CI '$<*6%+6('., 2$&7$&-( 4- FreeBSD % #+>6'(%6
$261+,-$**$= '-'(6<8, - 7$>6( 21$(6'(-1$%+(5 *6#$($186 H"*#,-- 2616& "'(+*$%#$=.

E46&"6( $(<6(-(5 '46&"BC-6 <$<6*(8 2616& -'2$459$%+*-6< [RLive CDR]:

¥ /4. &$'("2+ # '-'(6<6 (160"6('. +"(6*(-H-#+,-.. U<. 2$459$%+(64. Ñ root , 2+1$45
2"'($=.

¥ F$'#$45#" '-'(6<+ 1+0$(+6( *62$'16&'(%6**$ ' "'(+*$%$>*$;$ *$'-(64.,
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21$-9%$&-(645*$'(5 0"&6( 9*+>-(645*$ *-36, >6< " '-'(6<8, "'(+*$%46**$= *+
3I'(#-= &-'#.

¥ :(+ $2,-. 216&$'(+%4.6( ($45#$ #$<+*&*"B '(1$#", + *6 ;1+H->6'#-= -*(61H6='.
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F'+)+ 3. 5&1(): FreeBSD

3.1. 5;0("
A D($= ;4+%6 1+''<+(1-%+B('. $'*$%*86 #$<+*&8 - H"*#,-$*+45*86 %$9<$3*$'(-
$261+,-$**$= '-'(6<8 FreeBSD. K$45@+. >+'(5 <+(61-+4+ 21-<6*-<+ # 4B08< UNIX¨-
2$&$0*8< $261+,-$**8< '-'(6<+<. ?$%8< 2$459$%+(64.< FreeBSD 16#$<6*&"6('.
%*-<+(645*$ $9*+#$<-(5'. ' D($= ;4+%$=.

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ G+# -'2$459$%+(5 - *+'(1+-%+(5 %-1("+45*86 #$*'$4-.

¥ G+# '$9&+%+(5 2$459$%+(646= - ;1"228 2$459$%+(646= %$ FreeBSD - "21+%4.(5 -<-.

¥ G+# 1+0$(+B( 21+%+ &$'("2+ *+ H+=48 % UNIX¨ - H+=4$%86 H4+;- %$ FreeBSD.

¥ U61+17-B #+(+4$;$% FreeBSD.

¥ O1;+*-9+,-. &-'#$% % FreeBSD.

¥ G+# <$*(-1$%+(5 - 1+9<$*(-1$%+(5 H+=4$%86 '-'(6<8.

¥ S($ (+#$6 21$,6''8, &6<$*8 - '-;*+48.

¥ S($ (+#$6 $0$4$>#+ - #+# -9<6*-(5 '16&" %7$&+ 2$ "<$4>+*-B.

¥ G+# -'2$459$%+(5 $'*$%*86 (6#'($%86 16&+#($18.

¥ S($ (+#$6 "'(1$='(%+ - "948 "'(1$='(%.

¥ G+# >-(+(5 '21+%$>*86 '(1+*-,8 &4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,--.

3.2. 4%".-+'31:# 8(1&('% % .#">%1+':
T'4- FreeBSD *6 *+'(1$6*+ &4. +%($<+(->6'#$;$ 9+2"'#+ ;1+H->6'#$= '16&8 %$ %16<.
9+;1"9#-, '-'(6<+ 9+;1"9-('. % #$<+*&*"B '(1$#" ' 21-;4+@6*-6< &4. %7$&+, #+# 2$#+9+*$ %
D($< 21-<616:

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

login:

F61%+. '(1$#+ '$&613-( *6#$($1"B -*H$1<+,-B $ '-'(6<6. amd64 "#+98%+6(, >($ FreeBSD
1+0$(+6( *+ 64-0-(*$= x86 '-'(6<6. U<. 7$'(+ Ñ pc3.example.org , + ttyv0  $9*+>+6(, >($ D($
Ç'-'(6<*+. #$*'$45È. A($1+. '(1$#+ Ñ D($ 21-;4+@6*-6 &4. %7$&+ % '-'(6<".

F$'#$45#" FreeBSD Ñ D($ <*$;$2$459$%+(645'#+. '-'(6<+, (160"6('. '2$'$0 1+94->+(5
2$459$%+(646=. /4. D($;$ *6$07$&-<$, >($08 #+3&8= 2$459$%+(645 %$@64 % '-'(6<" 2616&
2$4">6*-6< &$'("2+ # 21$;1+<<+<. N #+3&$;$ 2$459$%+(64. 6'(5 "*-#+45*$6 Ç-<.
2$459$%+(64.È - 4->*8= Ç2+1$45È.

/4. %7$&+ % '-'(6<*"B #$*'$45 %%6&-(6 -<. 2$459$%+(64., 9+&+**$6 21- "'(+*$%#6
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'-'(6<8, #+# $2-'+*$ % /$0+%46*-6 2$459$%+(646= , - *+3<-(6 Enter . W+(6< %%6&-(6 2+1$45,
'%.9+**8= ' D(-< -<6*6< 2$459$%+(64., - *+3<-(6 Enter . F+1$45 /- %(%'&"A"-(,:  % ,64.7
069$2+'*$'(-.

F$'46 %%$&+ 21+%-45*$;$ 2+1$4. 0"&6( $($01+36*$ '$$0C6*-6 &*. (MOTD), 9+ #$($18<
2$'46&"6( 21-;4+@6*-6 #$<+*&*$= '(1$#-. A 9+%-'-<$'(- $( %801+**$= $0$4$>#- 21-
'$9&+*-- 2$459$%+(64., D($ 21-;4+@6*-6 <$36( 08(5 '-<%$4$< #, $ -4- %. F1-;4+@6*-6
"#+98%+6(, >($ 2$459$%+(645 (62615 %$@64 % #$*'$45 '-'(6<8 FreeBSD - ;$($% 2$21$0$%+(5
&$'("2*86 #$<+*&8.

3.2.1. 4%".-+'31:# 8(1&('%

Q$(. '-'(6<*"B #$*'$45 <$3*$ -'2$459$%+(5 &4. %9+-<$&6='(%-. ' '-'(6<$=,
2$459$%+(645, 1+0$(+BC-= -9 #$<+*&*$= '(1$#- *+ #4+%-+("16 FreeBSD, $08>*$ %<6'($
D($;$ %7$&-( % %-1("+45*"B #$*'$45. :($ '%.9+*$ ' (6<, >($ '-'(6<*86 '$$0C6*-. 2$
"<$4>+*-B *+'(1$6*8 *+ $($01+36*-6 *+ '-'(6<*$= #$*'$4-. :(- '$$0C6*-. 0"&"(
2$.%4.(5'. 2$%617 #$<+*&8 -4- H+=4+, ' #$($18<- 1+0$(+6( 2$459$%+(645, >($ 9+(1"&*.6(
#$*,6*(1+,-B *+ (6#"C6= 9+&+>6.

F$ "<$4>+*-B FreeBSD *+'(1$6*+ &4. 216&$'(+%46*-. *6'#$45#-7 %-1("+45*87 #$*'$46=
&4. %%$&+ #$<+*&. G+3&+. %-1("+45*+. #$*'$45 -<66( '$0'(%6**"B 21-;4+@6*-6 &4. %7$&+
- $0$4$>#", - 2616#4B>6*-6 <63&" %-1("+45*8<- #$*'$4.<- $'"C6'(%4.6('. 46;#$. :($, 2$
'"(-, 216&$'(+%4.6( D#%-%+46*( #$<+*&*$= '(1$#- &4. $&*$%16<6**$;$ $(#18(-.
*6'#$45#-7 $#$* % ;1+H->6'#$= '16&6.

E$>6(+*-. #4+%-@ Alt V+VF1 Ñ Alt V+VF8 9+16961%-1$%+*8 % FreeBSD &4. 2616#4B>6*-. <63&"
%-1("+45*8<- #$*'$4.<-. U'2$459"=(6 Alt V+VF1 &4. 26167$&+ # '-'(6<*$= #$*'$4- ( ttyv0 ),
Alt V+VF2 &4. &$'("2+ # 261%$= %-1("+45*$= #$*'$4- ( ttyv1 ), Alt V+VF3 &4. &$'("2+ #$ %($1$=
%-1("+45*$= #$*'$4- ( ttyv2 ) - (+# &+466. F1- -'2$459$%+*-- Xorg % #+>6'(%6 ;1+H->6'#$=
#$*'$4- &4. %$9%1+(+ # (6#'($%$= %-1("+45*$= #$*'$4- -'2$459"6('. '$>6(+*-6 Ctrl V+VAlt
V+VF1.

F1- 2616#4B>6*-- ' $&*$= #$*'$4- *+ &1";"B FreeBSD "21+%4.6( %8%$&$< *+ D#1+*. A
169"45(+(6 '$9&+I('. -44B9-. *+4->-. *6'#$45#-7 %-1("+45*87 D#1+*$% - #4+%-+("1,
#$($186 <$3*$ -'2$459$%+(5 &4. %%$&+ #$<+*& *+ %82$4*6*-6 % FreeBSD. F1$;1+<<8,
9+2"C6**86 % $&*$= %-1("+45*$= #$*'$4-, 21$&$43+B( 1+0$(+(5 21- 2616#4B>6*--
2$459$%+(64. *+ &1";"B %-1("+45*"B #$*'$45.

O01+(-(6'5 # kbdcontrol(1) , vidcontrol(1) , atkbd(4) , syscons(4) - vt(4)  &4. 0$466 (67*->6'#$;$
$2-'+*-. #$*'$4- FreeBSD - 6I &1+=%61$% #4+%-+("18.

A FreeBSD #$4->6'(%$ &$'("2*87 %-1("+45*87 #$*'$46= *+'(1+-%+6('. % D($< 1+9&646
/etc/ttys :

# name    getty                         type  status comments
#
ttyv0   "/usr/libexec/getty Pc"         xterm   on  secure
# Virtual terminals
ttyv1   "/usr/libexec/getty Pc"         xterm   on  secure
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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

S($08 $(#4B>-(5 %-1("+45*"B #$*'$45, 2$'(+%5(6 '-<%$4 #$<<6*(+1-. ( #) % *+>+46
'(1$#-, '$$(%6('(%"BC6= D($= %-1("+45*$= #$*'$4-. ?+21-<61, >($08 "<6*5@-(5
#$4->6'(%$ &$'("2*87 %-1("+45*87 #$*'$46= ' %$'5<- &$ >6(81I7, &$0+%5(6 # 2616&
2$'46&*-<- >6(815<. '(1$#+<-, 216&'(+%4.BC-<- %-1("+45*86 #$*'$4- ttyv5  &$ ttyv8 . !-
#$<<6*(-1"=(6 '(1$#" '-'(6<*$= #$*'$4- ttyv0 . O01+(-(6 %*-<+*-6, >($ 2$'46&*..
%-1("+45*+. #$*'$45 ( ttyv8 ) -'2$459"6('. &4. &$'("2+ # ;1+H->6'#$= '16&6, 6'4- Xorg
"'(+*$%46* - *+'(1$6*, #+# $2-'+*$ % E-'(6<+ X Window .

/4. 2$&1$0*$;$ $2-'+*-. #+3&$= #$4$*#- % D($< H+=46 - &$'("2*87 $2,-= &4.
%-1("+45*87 #$*'$46= $01+(-(6'5 # ttys(5) .

3.2.2. 5$1(=('30()+.#'3&8%@ "#D%>

A <6*B 9+;1"9#- FreeBSD 6'(5 2"*#( ' *+9%+*-6< "Boot Single User". F1- %80$16 D($;$ 2"*#(+
'-'(6<+ 9+;1"9-('. % $'$08= 163-<, -9%6'(*8= #+# "$&*$2$459$%+(645'#-= 163-<". :($(
163-< $08>*$ -'2$459"6('. &4. %$''(+*$%46*-. '-'(6<8, #$($1+. *6 9+;1"3+6('., -4- &4.
'01$'+ 2+1$4. root , 6'4- $* *6-9%6'(6*. A $&*$2$459$%+(645'#$< 163-<6 '6(5 - &1";-6
%-1("+45*86 #$*'$4- *6&$'("2*8. O&*+#$ 216&$'(+%4.6('. 2$4*8= &$'("2 root  # '-'(6<6, -
2$ "<$4>+*-B 2+1$45 root  *6 (160"6('.. F$ D(-< 21->-*+< &4. 9+;1"9#- % D($< 163-<6
*6$07$&-< H-9->6'#-= &$'("2 # #4+%-+("16, - $216&646*-6 ($;$, #($ -<66( (+#$= &$'("2,
.%4.6('. %+3*8< +'26#($< $06'26>6*-. 069$2+'*$'(- '-'(6<8 FreeBSD.

?+'(1$=#-, "21+%4.BC-6 $&*$2$459$%+(645'#-< 163-<$<, *+7$&.('. % D($< 1+9&646 H+=4+
/etc/ttys :

# 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  secure

F$ "<$4>+*-B '(+("' "'(+*$%46* % secure. :($ 216&2$4+;+6(, >($ ($(, #($ -<66( H-9->6'#-=
&$'("2 # #4+%-+("16, 4-0$ *6 %+36*, 4-0$ #$*(1$4-1"6('. 2$4-(-#$= H-9->6'#$=
069$2+'*$'(-. T'4- D($( 2+1+<6(1 -9<6*I* *+ insecure , 216&2$4+;+6('., >($ '16&+ '+<+ 2$
'606 *6069$2+'*+, (+# #+# 4B0$= <$36( 2$4">-(5 &$'("2 # #4+%-+("16. F1- -9<6*6*-- D($=
'(1$#- *+ insecure  FreeBSD 0"&6( 9+21+@-%+(5 2+1$45 root , #$;&+ 2$459$%+(645 %80-1+6(
9+;1"9#" % $&*$2$459$%+(645'#$< 163-<6.

! F7.;(- %,(%&%A/) @&1 103-/-/11 P(%5 /",(&%5B1 /" insecure ! T'4- 2+1$45
root  9+08(, 9+;1"9#+ % $&*$2$459$%+(645'#$< 163-<6 %'I 6CI %$9<$3*+, *$
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<$36( 08(5 9+(1"&*-(645*+ &4. (67, #($ *6 9*+#$< ' 21$,6''$< 9+;1"9#-
FreeBSD.

3.2.3. P0>#1#1%# )%$#("#D%>() 8(1&('%

!63-< %-&6$ 2$ "<$4>+*-B % #$*'$4- FreeBSD <$36( 08(5 -9<6*I* *+ 1024x768, 1280x1024
-4- 4B0$= &1";$=, 2$&&613-%+6<8= ;1+H->6'#-< >-2$< - <$*-($1$<. /4. -'2$459$%+*-.
&1";$;$ %-&6$ 163-<+ 9+;1"9-(6 <$&"45 VESA:

# kldload vesa

/4. $216&646*-. %-&6$163-<$%, 2$&&613-%+6<87 $0$1"&$%+*-6<, -'2$459"=(6
vidcontrol(1) . S($08 2$4">-(5 '2-'$# 2$&&613-%+6<87 %-&6$163-<$%, %82$4*-(6
'46&"BC"B #$<+*&":

# vidcontrol -i mode

!69"45(+( %82$4*6*-. D($= #$<+*&8 %8%$&-( '2-'$# %-&6$163-<$%, 2$&&613-%+6<87
$0$1"&$%+*-6<. S($08 %801+(5 *$%8= %-&6$163-<, "#+3-(6 163-< ' 2$<$C5B
vidcontrol(1)  $( -<6*- 2$459$%+(64. root :

# vidcontrol MODE_279

T'4- *$%8= %-&6$-163-< 21-6<46<, 6;$ <$3*$ "'(+*$%-(5 2$'($.**8< 21- 9+;1"9#6,
&$0+%-% % /etc/rc.conf :

allscreens_flags="MODE_279"

3.3. !('30()+.#'% % ;+0()+, 1+&."(@8+ -<#.1:O
0+=%&#@
FreeBSD 2$9%$4.6( *6'#$45#-< 2$459$%+(64.< $&*$%16<6**$ 1+0$(+(5 *+ #$<25B(616. Q$(.
($45#$ $&-* 2$459$%+(645 <$36( *+7$&-(5'. 2616& D#1+*$< - -'2$459$%+(5 #4+%-+("1" %
4B0$= <$<6*( %16<6*-, 4B0$6 #$4->6'(%$ 2$459$%+(646= <$36( %$=(- % '-'(6<" >6169
'6(5. /4. -'2$459$%+*-. '-'(6<8 #+3&8= 2$459$%+(645 &$436* -<6(5 '%$B '$0'(%6**"B
">6(*"B 9+2-'5.

:(+ ;4+%+ $2-'8%+6(:

¥ L-28 ">6(*87 9+2-'6= 2$459$%+(646= % '-'(6<6 FreeBSD.

¥ G+# &$0+%4.(5, "&+4.(5 - -9<6*.(5 ">6(*86 9+2-'- 2$459$%+(646=.

¥ G+# "'(+*$%-(5 $;1+*->6*-. &4. #$*(1$4. 16'"1'$%, &$'("2*87 2$459$%+(64.< -
;1"22+<.
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¥ G+# '$9&+%+(5 ;1"228 - &$0+%4.(5 2$459$%+(646= % #+>6'(%6 >46*$% ;1"228.

3.3.1. 2%=: -<#.1:O 0+=%&#@

F$'#$45#" %6'5 &$'("2 # '-'(6<6 FreeBSD $'"C6'(%4.6('. ' -'2$459$%+*-6< ">6(*87
9+2-'6=, + %'6 21$,6''8 %82$4*.B('. 2$459$%+(64.<-, "21+%46*-6 2$459$%+(64.<- -
">6(*8<- 9+2-'.<- .%4.6('. %+3*8<.

E"C6'(%"6( (1- $'*$%*87 (-2+ ">6(*87 9+2-'6=: '-'(6<*86 ">6(*86 9+2-'-,
2$459$%+(645'#-6 ">6(*86 9+2-'- - ">6(*+. 9+2-'5 '"2612$459$%+(64..

3.3.1.1. K%&.#>1:# -<#.1:# 0+=%&%

E-'(6<*86 ">6(*86 9+2-'- -'2$459"B('. &4. 9+2"'#+ '4"30, (+#-7 #+# DNS, 2$>($%86 -
%60-'61%618. F1->-*+ D($;$ Ñ 069$2+'*$'(5: 6'4- 08 %'6 '4"308 1+0$(+4- $( -<6*-
'"2612$459$%+(64., $*- <$;4- 08 &6='(%$%+(5 069 $;1+*->6*-=.

F1-<618 '-'(6<*87 ">6(*87 9+2-'6=: daemon, operator , bind , news - www.

nobody Ñ D($ $0C+. *621-%-46;-1$%+**+. '-'(6<*+. ">I(*+. 9+2-'5. O&*+#$ >6< 0$45@6
'61%-'$% -'2$459"B( nobody, (6< 0$45@6 H+=4$% - 21$,6''$% 0"&"( '%.9+*8 ' D(-<
2$459$%+(646<, -, '46&$%+(645*$, (6< 0$45@6 21-%-46;-= $* 2$4">-(.

3.3.1.2. !('30()+.#'3&8%# -<#.1:# 0+=%&%

F$459$%+(645'#-6 ">6(*86 9+2-'- *+9*+>+B('. 16+45*8< 4B&.< - -'2$459"B('. &4. %7$&+
% '-'(6<" - 1+0$(8 ' *6=. G+3&8= >64$%6#, 2$4">+BC-= &$'("2 # '-'(6<6, &$436* -<6(5
"*-#+45*"B ">6(*"B 9+2-'5. :($ 2$9%$4.6( +&<-*-'(1+($1" $('463-%+(5, #($ - >($ &64+6(,
- 216&$(%1+C+6( %$9<$3*$'(5 -9<6*6*-. 2$459$%+(64.<- *+'(1$6# &1"; &1";+.

G+3&8= 2$459$%+(645 <$36( *+'(1$-(5 '%$B '$0'(%6**"B '16&" &4. "&$0*$= 1+0$(8 '
'-'(6<$=, -9<6*-% *+'(1$=#- $0$4$>#- 2$ "<$4>+*-B, 16&+#($1+, '$>6(+*-= #4+%-@ -
.98#$%87 2+1+<6(1$%.

G+3&+. ">6(*+. 9+2-'5 2$459$%+(64. % '-'(6<6 FreeBSD -<66( $216&646**"B '%.9+**"B '
*6= -*H$1<+,-B:

P>, =('30()+.#',

U<. 2$459$%+(64. %%$&-('. % 21-;4+@6*-- login: . N #+3&$;$ 2$459$%+(64. &$43*$ 08(5
"*-#+45*$6 -<.. E"C6'(%"6( 1.& 21+%-4 &4. '$9&+*-. &$2"'(-<87 -<6* 2$459$%+(646=,
#$($186 $2-'+*8 % passwd(5) . !6#$<6*&"6('. -'2$459$%+(5 -<6*+, '$'($.C-6 -9 %$'5<-
-4- <6*66 '(1$>*87 '-<%$4$%, &4. $06'26>6*-. $01+(*$= '$%<6'(-<$'(- '
21-4$36*-.<-.

!+"('3

N #+3&$= ">6(*$= 9+2-'- 6'(5 '%.9+**8= ' *6= 2+1$45.

P$#1.%A%8+.(" =('30()+.#', (UID)

U&6*(-H-#+($1 2$459$%+(64. (UID) Ñ D($ >-'4$, -'2$459"6<$6 &4. $&*$9*+>*$=
-&6*(-H-#+,-- 2$459$%+(64. % '-'(6<6 FreeBSD. G$<+*&8, #$($186 2$9%$4.B( "#+9+(5
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-<. 2$459$%+(64., '*+>+4+ 216$01+9"B( 6;$ % UID. !6#$<6*&"6('. -'2$459$%+(5 UID
<6*5@6 65535, (+# #+# 0$466 %8'$#-6 9*+>6*-. <$;"( %89%+(5 21$046<8 '$%<6'(-<$'(-
' *6#$($18< 21$;1+<<*8< $06'26>6*-6<.

P$#1.%A%8+.(" 6"-==: (GID)

U&6*(-H-#+($1 ;1"228 (GID) Ñ D($ >-'4$, -'2$459"6<$6 &4. $&*$9*+>*$=
-&6*(-H-#+,-- $'*$%*$= ;1"228, # #$($1$= 21-*+&463-( 2$459$%+(645. M1"228
216&'(+%4.B( '$0$= <67+*-9< "21+%46*-. &$'("2$< # 16'"1'+< *+ $'*$%6 GID
2$459$%+(64., + *6 6;$ UID. :($ <$36( 9*+>-(645*$ "<6*5@-(5 1+9<61 *6#$($187
#$*H-;"1+,-$**87 H+=4$% - 2$9%$4.6( 2$459$%+(64.< 08(5 >46*+<- 0$466 >6< $&*$=
;1"228. !6#$<6*&"6('. -'2$459$%+(5 GID 65535 -4- <6*5@6, (+# #+# 0$466 %8'$#-6 GID
<$;"( 21-%6'(- # *61+0$($'2$'$0*$'(- *6#$($187 21$;1+<<.

H'+&& )O($+ (Login class)

G4+''8 %7$&+ .%4.B('. 1+'@-16*-6< <67+*-9<+ ;1"22, 216&$'(+%4.BC-<
&$2$4*-(645*"B ;-0#$'(5 21- *+'(1$=#6 '-'(6<8 &4. 1+94->*87 2$459$%+(646=.
F$&1$0*66 #4+''8 %7$&+ 1+''<+(1-%+B('. % ?+'(1$=#+ #4+''$% %7$&+ .

4"#>, %0>#1#1%, =+"(',

F$ "<$4>+*-B 2+1$4- *6 -<6B( '1$#+ &6='(%-.. O&*+#$ <$3*$ %#4B>-(5 -'(6>6*-6
'1$#+ &6='(%-. 2+1$4. &4. $(&645*87 2$459$%+(646=, >($ 9+'(+%-( *6#$($187 -4- %'67
2$459$%+(646= -9<6*-(5 '%$- 2+1$4- 2$ -'(6>6*-- $216&64I**$;$ %16<6*-.

4"#>, %&.#<#1%, &"(8+ $#@&.)%, -<#.1(@ 0+=%&%

F$ "<$4>+*-B FreeBSD *6 $;1+*->-%+6( '1$# &6='(%-. ">I(*87 9+2-'6=. F1- '$9&+*--
">I(*87 9+2-'6= ' $;1+*->6**8< '1$#$< &6='(%-., *+21-<61, &4. ">+C-7'. % @#$46,
"#+3-(6 &+(" -'(6>6*-. '1$#+ ' 2$<$C5B pw(8) . F$'46 -'(6>6*-. "#+9+**$;$ %16<6*-
">I(*+. 9+2-'5 *6 <$36( 08(5 -'2$459$%+*+ &4. %7$&+ % '-'(6<", 7$(. #+(+4$;- - H+=48
D($= ">I(*$= 9+2-'- $'(+*"('..

!('1(# %>, =('30()+.#',

U<. 2$459$%+(64. "*-#+45*$ -&6*(-H-,-1"6( ">6(*"B 9+2-'5 % FreeBSD, *$ *6
$0.9+(645*$ $(1+3+6( 16+45*$6 -<. 2$459$%+(64.. G+# - % '4">+6 ' #$<<6*(+1-6<, D(+
-*H$1<+,-. <$36( '$&613+(5 21$0648, 9+;4+%*86 0"#%8 - 08(5 &4-**66 8 '-<%$4$%.

G(>+B1%@ 8+.+'(6

/$<+@*-= #+(+4$; Ñ D($ 2$4*8= 2"(5 # #+(+4$;" % '-'(6<6. :($ '(+1($%8= #+(+4$;
2$459$%+(64. 21- %7$&6 % '-'(6<". O0C621-*.($6 '$;4+@6*-6 Ñ 1+9<6C+(5 %'6
&$<+@*-6 #+(+4$;- 2$459$%+(646= % /home/5.?_0#&1+#-(2%&? -4- /usr/home/5.?_0#&1+#-(2%&?.
G+3&8= 2$459$%+(645 71+*-( '%$- 4->*86 H+=48 - 2$&#+(+4$;- % '$0'(%6**$<
&$<+@*6< #+(+4$;6.

5;('(<8+ =('30()+.#',

O0$4$>#+ 216&$'(+%4.6( 2$459$%+(64B '16&" 2$ "<$4>+*-B &4. %9+-<$&6='(%-. '
'-'(6<$=. E"C6'(%"6( <*$36'(%$ 1+94->*87 %-&$% $0$4$>6#, - $28(*86 2$459$%+(64-
<$;"( %801+(5 216&2$>(-(645*"B, *+'(1$-% 6I % 2+1+<6(1+7 '%$6= ">I(*$= 9+2-'-.
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3.3.1.3. 9<#.1+, 0+=%&3 &-=#"=('30()+.#',

N>6(*+. 9+2-'5 '"2612$459$%+(64., $08>*$ *+98%+6<+. root , -'2$459"6('. &4. "21+%46*-.
'-'(6<$= 069 $;1+*->6*-= % 21+%+7. F$ D($= 21->-*6 6I *6 '46&"6( -'2$459$%+(5 &4.
2$%'6&*6%*87 9+&+>, (+#-7 #+# $(21+%#+ - 2$4">6*-6 2$>(8, $08>*$6 -9">6*-6 '-'(6<8
-4- 21$;1+<<-1$%+*-6.

E"2612$459$%+(645, % $(4->-6 $( &1";-7 ">I(*87 9+2-'6=, <$36( 1+0$(+(5 069
$;1+*->6*-=, - *621+%-45*$6 -'2$459$%+*-6 ">I(*$= 9+2-'- '"2612$459$%+(64. <$36(
21-%6'(- # '615I9*8< 2$'46&'(%-.<. O08>*86 2$459$%+(64- *6 <$;"( '4">+=*$ 1+91"@-(5
$261+,-$**"B '-'(6<", 2$D($<" 16#$<6*&"6('. %7$&-(5 % '-'(6<" 2$& $08>*$= ">I(*$=
9+2-'5B - '(+*$%-(5'. '"2612$459$%+(646< ($45#$ ($;&+, #$;&+ #$<+*&6 (160"B('.
&$2$4*-(645*86 21-%-46;--.

A'6;&+ &%+3&8 - (1-3&8 21$%61.=(6 #$<+*&8, %82$4*.6<86 $( -<6*- '"2612$459$%+(64.,
2$'#$45#" 4-@*-= 21$064 -4- 21$2"C6**8= '-<%$4 <$;"( 21-%6'(- # *6%$'2$4*-<$=
2$(616 &+**87.

E"C6'(%"6( *6'#$45#$ '2$'$0$% 2$4">6*-. 21-%-46;-= '"2612$459$%+(64.. Q$(. <$3*$
%$=(- % '-'(6<" #+# root , D($ #1+=*6 *6 16#$<6*&"6('..

A<6'($ D($;$ -'2$459"=(6 su(1), >($08 '(+(5 '"2612$459$%+(646<. T'4- 21- %82$4*6*--
D($= #$<+*&8 "#+9+* 2+1+<6(1 - , 2$459$%+(645 (+#36 "*+'46&"6( $#1"36*-6 2$459$%+(64.
root. F$459$%+(645, %82$4*.BC-= D(" #$<+*&", &$436* '$'($.(5 % ;1"226 wheel, -*+>6
#$<+*&+ 9+%61@-('. $@-0#$=. F$459$%+(645 (+#36 &$436* 9*+(5 2+1$45 ">I(*$= 9+2-'-
root .

A D($< 21-<616 2$459$%+(645 '(+*$%-('. '"2612$459$%+(646< ($45#$ &4. %82$4*6*-.
#$<+*&8 make install , (+# #+# D($( @+; (160"6( 21+% '"2612$459$%+(64.. F$'46 9+%61@6*-.
#$<+*&8 2$459$%+(645 %%$&-( exit , >($08 %8=(- -9 ">I(*$= 9+2-'- '"2612$459$%+(64. -
%61*"(5'. # 21+%+< '%$6= ">I(*$= 9+2-'-.

*&13-& 2. O,("/%+B" @&%?&"33) %( 13-/1 ,7@-&@%$;0%+"(-$:

% configure
% make
% su -
Password:
# make install
# exit
%

A'(1$6**+. '-'(6<+ su(1) 7$1$@$ 2$&7$&-( &4. $(&645*87 #$<25B(61$% -4- *60$45@-7
'6(6= ' $&*-< '-'(6<*8< +&<-*-'(1+($1$<. )45(61*+(-%$= .%4.6('. "'(+*$%#+ 2+#6(+
security/sudo  -4- 2$1(+. :($ 21$;1+<<*$6 $06'26>6*-6 $06'26>-%+6( 3"1*+4-1$%+*-6
&6='(%-= - 2$9%$4.6( +&<-*-'(1+($1" *+'(1$-(5, #+#-6 2$459$%+(64- <$;"( %82$4*.(5
$216&64I**86 #$<+*&8 ' 21+%+<- '"2612$459$%+(64..
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3.3.2. 9="+)'#1%# -<#.1:>% 0+=%&,>%

FreeBSD 216&$'(+%4.6( 1+94->*86 #$<+*&8 &4. "21+%46*-. ">6(*8<- 9+2-'.<-
2$459$%+(646=. ?+-0$466 1+'21$'(1+*I**86 #$<+*&8 2616>-'46*8 % N(-4-(8 &4.
"21+%46*-. ">6(*8<- 9+2-'.<- 2$459$%+(646= , + (+#36 21-%6&6*8 21-<618 -7
-'2$459$%+*-.. /4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- - 21-<61$% -'2$459$%+*-.
$01+(-(6'5 # 1"#$%$&'(%" (man) #+3&$= "(-4-(8.

M"'$19" 2. O(1$1() .$: 7@&"+$-/1: 7#-(/)31 0"@1,:31 @%$;0%+"(-$-5

H(>+1$+ G1+(#$6 '$&613+*-6

adduser(8) !6#$<6*&"6<$6 21-4$36*-6 #$<+*&*$= '(1$#- &4. &$0+%46*-.
*$%87 2$459$%+(646=.

rmuser(8) !6#$<6*&"6<$6 21-4$36*-6 #$<+*&*$= '(1$#- &4. "&+46*-.
2$459$%+(646=.

chpass(1) M-0#-= -*'(1"<6*( &4. -9<6*6*-. -*H$1<+,-- %
2$459$%+(645'#$= 0+96 &+**87.

passwd(1) U*'(1"<6*( #$<+*&*$= '(1$#- &4. -9<6*6*-. 2+1$46=
2$459$%+(646=.

pw(8) P$C*8= - ;-0#-= -*'(1"<6*( &4. -9<6*6*-. %'67 +'26#($%
2$459$%+(645'#-7 ">6(*87 9+2-'6=.

bsdconfig(8) N(-4-(+ &4. *+'(1$=#- '-'(6<8 ' 2$&&613#$= "21+%46*-.
">I(*8<- 9+2-'.<-.

3.3.2.1. G(;+)'#1%# =('30()+.#',

!6#$<6*&"6<+. 21$;1+<<+ &4. &$0+%46*-. *$%87 2$459$%+(646= Ñ adduser(8) . F1-
&$0+%46*-- *$%$;$ 2$459$%+(64. D(+ 21$;1+<<+ +%($<+(->6'#- $0*$%4.6( /etc/passwd  -
/etc/group . O*+ (+#36 '$9&+I( &$<+@*-= #+(+4$; &4. *$%$;$ 2$459$%+(64., #$2-1"6( % *6;$
'(+*&+1(*86 #$*H-;"1+,-$**86 H+=48 -9 /usr/share/skel  - <$36( $(21+%-(5 *$%$<"
2$459$%+(64B 21-%6('(%6**$6 2-'5<$. :(" "(-4-(" *6$07$&-<$ 9+2"'#+(5 $( -<6*-
'"2612$459$%+(64..

N(-4-(+ adduser(8)  -*(61+#(-%*+ - 21$%$&-( 2$459$%+(64. >6169 @+;- '$9&+*-. *$%$=
">I(*$= 9+2-'-. G+# 2$#+9+*$ % /$0+%46*-6 2$459$%+(64. % FreeBSD , <$3*$ %%6'(-
*6$07$&-<"B -*H$1<+,-B -4- *+3+(5 Enter , >($08 21-*.(5 9*+>6*-6 2$ "<$4>+*-B,
"#+9+**$6 % #%+&1+(*87 '#$0#+7. A D($< 21-<616 2$459$%+(645 084 &$0+%46* % ;1"22" wheel,
>($ 2$9%$4.6( 6<" '(+(5 '"2612$459$%+(646< ' 2$<$C5B su(1). F$ 9+%61@6*-- "(-4-(+
216&4$3-( '$9&+(5 6CI $&*$;$ 2$459$%+(64. -4- %8=(-.

*&13-& 3. H%'"+$-/1- @%$;0%+"(-$: + FreeBSD

# adduser

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:
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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
adduser: INFO: Successfully added (jru) to the user database.
Add another user? (yes/no): no
Goodbye!

! F$'#$45#" 2+1$45 *6 $($01+3+6('. 21- %%$&6, 0"&5(6 %*-<+(645*8, >($08
*6 $@-0-(5'. 21- '$9&+*-- ">6(*$= 9+2-'- 2$459$%+(64..

3.3.2.2. 9$+'#1%# =('30()+.#',

S($08 2$4*$'(5B "&+4-(5 2$459$%+(64. -9 '-'(6<8, %82$4*-(6 #$<+*&" rmuser(8)  '
21+%+<- '"2612$459$%+(64.. :(+ #$<+*&+ %82$4*.6( '46&"BC-6 &6='(%-.:

1. N&+4.6( 9+2-'5 2$459$%+(64. % crontab(1) , 6'4- $*+ '"C6'(%"6(.

2. N&+4.6( %'6 9+&+*-. at(1) , 21-*+&463+C-6 2$459$%+(64B.

3. F$'84+6( '-;*+4 SIGKILL %'6< 21$,6''+<, 21-*+&463+C-< 2$459$%+(64B.

4. N&+4.6( 2$459$%+(64. -9 4$#+45*$;$ H+=4+ 2+1$46= '-'(6<8.

5. N&+4.6( &$<+@*-= #+(+4$; 2$459$%+(64. (6'4- $* 21-*+&463-( 2$459$%+(64B),
%#4B>+. $01+0$(#" '-<%$4->6'#-7 ''84$# % 2"(- # H+#(->6'#$<" &$<+@*6<"
#+(+4$;".

6. N&+4.6( %7$&.C-6 2$>($%86 H+=48 2$459$%+(64. -9 /var/mail .
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7. N&+4.6( %'6 H+=48, 21-*+&463+C-6 2$459$%+(64B, -9 /tmp, /var/tmp  -
/var/tmp/vi.recover .

8. N&+4.6( -<. 2$459$%+(64. -9 %'67 ;1"22, # #$($18< $* 21-*+&463-( % /etc/group .
(T'4- ;1"22+ '(+*$%-('. 2"'($= - -<. ;1"228 '$%2+&+6( ' -<6*6< 2$459$%+(64.,
;1"22+ "&+4.6('.; D($ &$2$4*.6( H"*#,-$*+45*$'(5 adduser(8)  % >+'(- "*-#+45*87
;1"22 &4. #+3&$;$ 2$459$%+(64..)

9. N&+4.6( %'6 $>616&- '$$0C6*-=, '6;<6*(8 1+9&64.6<$= 2+<.(- - '6<+H$18,
21-*+&463+C-6 2$459$%+(64B.

rmuser(8)  *6 <$36( 08(5 -'2$459$%+* &4. "&+46*-. ">6(*87 9+2-'6= '"2612$459$%+(64.,
(+# #+# D($ 2$>(- %'6;&+ '%-&6(645'(%"6( $ #+(+'(1$H->6'#-7 2$'46&'(%-.7.

F$ "<$4>+*-B -'2$459"6('. -*(61+#(-%*8= 163-<, #+# 2$#+9+*$ % '46&"BC6< 21-<616.

*&13-& 4. rmuser J/(-&"B(1+/%- 7."$-/1- 7#-(/%5 0"@1,1

# rmuser jru

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

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. P0>#1%.3 %1A(">+7%M ( =('30()+.#'#

ZB0$= 2$459$%+(645 <$36( -'2$459$%+(5 chpass(1) &4. -9<6*6*-. '%$6= $0$4$>#- 2$
"<$4>+*-B - 261'$*+45*$= -*H$1<+,--, '%.9+**$= ' 6;$ ">I(*$= 9+2-'5B.
E"2612$459$%+(645 <$36( -'2$459$%+(5 D(" "(-4-(" &4. -9<6*6*-. &$2$4*-(645*87
2+1+<6(1$% ">I(*$= 9+2-'- 4B0$;$ 2$459$%+(64..

K69 "#+9+*-. $2,-=, 9+ -'#4B>6*-6< *6$0.9+(645*$;$ -<6*- 2$459$%+(64., chpass(1)
$($01+3+6( 16&+#($1 ' -*H$1<+,-6= $ 2$459$%+(646. F$'46 %87$&+ 2$459$%+(64. -9
16&+#($1+ 0+9+ &+**87 2$459$%+(646= $0*$%4.6('. *$%$= -*H$1<+,-6=.

! :($(a "(-4-(a 9+21+@-%+6( 2+1$45 2$459$%+(64. 21- %87$&6 -9 16&+#($1+,
6'4- ($45#$ $*+ *6 9+2"C6*+ $( -<6*- '"2612$459$%+(64..

A U'2$459$%+*-6 chpass '"2612$459$%+(646< , '"2612$459$%+(645 %%64 chpass jru  - (62615
%-&-( 2$4., #$($186 <$3*$ -9<6*-(5 &4. D($;$ 2$459$%+(64.. T'4- 36 #$<+*&" %82$4*-(
'+< jru , 0"&"( $($01+36*8 - &$'("2*8 &4. 16&+#(-1$%+*-. ($45#$ 2$'46&*-6 @6'(5 2$46=.
:($ 2$#+9+*$ % U'2$459$%+*-6 chpass $08>*8< 2$459$%+(646< .
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*&13-& 5. J,@%$;0%+"/1- chpass , @&"+"31 ,7@-&@%$;0%+"(-$:

# chpass jru

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

# 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:

*&13-& 6. J,@%$;0%+"/1- chpass %')#/)3 @%$;0%+"(-$-3

#Changing user database information for jru.
Shell: /usr/local/bin/zsh
Full Name: J. Random User
Office Location:
Office Phone:
Home Phone:
Other information:

!
G$<+*&8 chfn(1)  - chsh(1)  .%4.B('. ''84#+<- *+ chpass(1), #+# - ypchpass(1) ,
ypchfn(1)  - ypchsh(1) . F$'#$45#" 2$&&613#+ NIS +%($<+(->6'#+., "#+98%+(5
yp 2616& #$<+*&$= *6 (160"6('.. ?+'(1$=#+ NIS $2-'+*+ % E6(6%86 '61%618 .

3.3.2.4. P0>#1#1%# =+"(', =('30()+.#',

ZB0$= 2$459$%+(645 <$36( 46;#$ -9<6*-(5 '%$= 2+1$45 ' 2$<$C5B passwd(1) . /4.
216&$(%1+C6*-. '4">+=*87 -4- *6'+*#,-$*-1$%+**87 -9<6*6*-= D(+ #$<+*&+ 9+21$'-(
-'7$&*8= 2+1$45 2$459$%+(64. 2616& "'(+*$%#$= *$%$;$ 2+1$4.:
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*&13-& 7. 43-/" ,%',(+-//%?% @"&%$:

% passwd

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Changing local password for jru.
Old password:
New password:
Retype new password:
passwd: updating the database...
passwd: done

E"2612$459$%+(645 <$36( -9<6*-(5 2+1$45 4B0$;$ 2$459$%+(64., "#+9+% -<. 2$459$%+(64.
21- 9+2"'#6 passwd(1) . F1- 9+2"'#6 D($= "(-4-(8 ' 21+%+<- '"2612$459$%+(64. $*+ *6
9+21+@-%+6( (6#"C-= 2+1$45 2$459$%+(64.. :($ 2$9%$4.6( -9<6*-(5 2+1$45, 6'4-
2$459$%+(645 *6 <$36( %'2$<*-(5 -'7$&*8= 2+1$45.

*&13-& 8. J03-/-/1- @"&%$: .&7?%?% @%$;0%+"(-$: ,7@-&@%$;0%+"(-$-3

# passwd jru

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Changing local password for jru.
New password:
Retype new password:
passwd: updating the database...
passwd: done

! G+# - chpass(1), yppasswd(1)  .%4.6('. ''84#$= *+ passwd(1) , 2$D($<" NIS
1+0$(+6( ' 4B0$= -9 D(-7 #$<+*&.

3.3.2.5. K(0$+1%#, -$+'#1%#, %0>#1#1%# % (.(;"+D#1%# =('30()+.#'#@ % 6"-== &%&.#>:

N(-4-(+ pw(8)  <$36( '$9&+%+(5, "&+4.(5, -9<6*.(5 - $($01+3+(5 2$459$%+(646= - ;1"228.
O*+ 1+0$(+6( #+# -*(61H6=' # '-'(6<*8< H+=4+< 2$459$%+(646= - ;1"22. pw(8)  $04+&+6(
<$C*8< *+0$1$< 2+1+<6(1$% #$<+*&*$= '(1$#-, >($ &64+6( 6I 21-;$&*$= &4.
-'2$459$%+*-. % shell-'#1-2(+7, *$ *$%8< 2$459$%+(64.< $*+ <$36( 2$#+9+(5'. '4$3*66
&1";-7 #$<+*&, 216&'(+%46**87 % D($< 1+9&646.
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3.3.3. 9="+)'#1%# 6"-==+>%

M1"22+ Ñ D($ '2-'$# 2$459$%+(646=. M1"22+ -&6*(-H-,-1"6('. 2$ '%$6<" *+9%+*-B - GID. A
FreeBSD .&1$ -'2$459"6( UID 21$,6''+ - '2-'$# ;1"22, # #$($18< $* 21-*+&463-(, >($08
$216&64-(5, >($ 21$,6'' <$36( &64+(5. A 0$45@-*'(%6 '4">+6% 2$& GID 2$459$%+(64. -4-
21$,6''+ $08>*$ 2$&1+9"<6%+6('. 261%+. ;1"22+ % '2-'#6.

E$$(%6('(%-6 -<6* ;1"22 - GID 2616>-'46*$ % /etc/group . :($ 21$'($= (6#'($%8= H+=4 '
>6(815<. 2$4.<-, 1+9&646**8<- &%$6($>-.<-. F61%$6 2$46 Ñ -<. ;1"228, %($1$6 Ñ
9+@-H1$%+**8= 2+1$45, (16(56 Ñ GID, + >6(%61($6 Ñ '2-'$# ">+'(*-#$%, 1+9&646**87
9+2.(8<-. F$4*$6 $2-'+*-6 '-*(+#'-'+ '<$(1-(6 % group(5) .

E"2612$459$%+(645 <$36( -9<6*-(5 /etc/group  ' 2$<$C5B (6#'($%$;$ 16&+#($1+, $&*+#$
216&2$>(-(645*66 16&+#(-1$%+(5 H+=4 ;1"22 ' 2$<$C5B vigr(8) , (+# #+# D($ 2$9%$4.6(
-9063+(5 *6#$($187 1+'21$'(1+*I**87 $@-0$#. )45(61*+(-%*$, &4. &$0+%46*-. -
16&+#(-1$%+*-. ;1"22 <$3*$ -'2$459$%+(5 pw(8) . ?+21-<61, >($08 &$0+%-(5 ;1"22" '
-<6*6< teamtwo - 9+(6< "06&-(5'., >($ $*+ '"C6'(%"6(:

"
F1- -'2$459$%+*-- ;1"228 operator *6$07$&-<$ '$04B&+(5 $'($1$3*$'(5,
(+# #+# <$;"( 08(5 216&$'(+%46*8 *6216&"'<$(16**86 21-%-46;--,
+*+4$;->*86 21+%+< '"2612$459$%+(64., %#4B>+., *$ *6 $;1+*->-%+.'5,
%$9<$3*$'(5B %8#4B>6*-. '-'(6<8, 26169+;1"9#- - &$'("2+ #$ %'6<
D46<6*(+< % /dev  % 1+<#+7 ;1"228.

*&13-& 9. H%'"+$-/1- ?&7@@) , @%3%=;> pw(8)

# pw groupadd teamtwo
# pw groupshow teamtwo

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

teamtwo:*:1100:

A D($< 21-<616 1100 Ñ D($ GID ;1"228 teamtwo. ?+ &+**8= <$<6*( % teamtwo *6( ">+'(*-#$%.
:(+ #$<+*&+ &$0+%-( jru  % #+>6'(%6 ">+'(*-#+ teamtwo.

*&13-& 10. H%'"+$-/1- @%$;0%+"(-$;,B1G 7#-(/)G 0"@1,-5 + /%+7> ?&7@@7 , @%3%=;> pw(8)

# pw groupmod teamtwo -M jru
# pw groupshow teamtwo

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

teamtwo:*:1100:jru
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)1;"<6*( -M 216&'(+%4.6( '$0$= 1+9&64I**8= 9+2.(8<- '2-'$# 2$459$%+(646=, #$($186
0"&"( &$0+%46*8 % *$%"B (2"'("B) ;1"22" -4- 9+<6*.( >46*$% '"C6'(%"BC6= ;1"228. /4.
2$459$%+(64. D($ >46*'(%$ % ;1"226 $(4->+6('. $( (- &$2$4*.6() 6;$ $'*$%*$= ;1"228,
"#+9+**$= % H+=46 2+1$46=. :($ $9*+>+6(, >($ 2$459$%+(645 *6 0"&6( $($01+3+(5'. #+# >46*
;1"228 21- -'2$459$%+*-- groupshow ' pw(8) , *$ 0"&6( %-&6* 21- 9+21$'6 -*H$1<+,-- >6169
id(1)  -4- +*+4$;->*8= -*'(1"<6*(. G$;&+ pw(8)  -'2$459"6('. &4. &$0+%46*-. 2$459$%+(64.
% ;1"22", $* ($45#$ -9<6*.6( /etc/group  - *6 28(+6('. >-(+(5 &$2$4*-(645*86 &+**86 -9
/etc/passwd .

*&13-& 11. H%'"+$-/1- /%+%?% 7#",(/1B" + ?&7@@7 , @%3%=;> pw(8)

# pw groupmod teamtwo -m db
# pw groupshow teamtwo

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

teamtwo:*:1100:jru,db

A D($< 21-<616 +1;"<6*( -m 216&'(+%4.6( '$0$= '2-'$# 2$459$%+(646=, 1+9&64I**87
9+2.(8<-, #$($186 0"&"( &$0+%46*8 % ;1"22". A $(4->-6 $( 216&8&"C6;$ 21-<61+, D(-
2$459$%+(64- &$0+%4.B('. # ;1"226 - *6 9+<6*.B( "36 '"C6'(%"BC-7 % *6=
2$459$%+(646=.

*&13-& 12. J,@%$;0%+"/1- id(1)  .$: %@&-.-$-/1: #$-/,(+" + ?&7@@-

% id jru

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

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

A D($< 21-<616 jru  .%4.6('. ">+'(*-#$< ;1"22 jru  - teamtwo.

/4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $0 D($= #$<+*&6 - H$1<+(6 H+=4+ /etc/group
$01+(-(6'5 # pw(8)  - group(5) .

3.4. J+0"#B#1%,
A FreeBSD #+3&$<" H+=4" - #+(+4$;" '$2$'(+%46* *+0$1 21+% &$'("2+, - '"C6'(%"6(
*6'#$45#$ "(-4-( &4. 21$'<$(1+ - -9<6*6*-. D(-7 21+%. F$*-<+*-6 1+0$(8 21+% &$'("2+
*6$07$&-<$ &4. ($;$, >($08 2$459$%+(64- <$;4- 2$4">+(5 &$'("2 # *"3*8< -< H+=4+<, *$
*6 -<64- %$9<$3*$'(- *6'+*#,-$*-1$%+**$;$ &$'("2+ # H+=4+< $261+,-$**$= '-'(6<8
-4- H+=4+< &1";-7 2$459$%+(646=.
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A D($< 1+9&646 1+''<+(1-%+B('. (1+&-,-$**86 21+%+ &$'("2+ UNIX¨, -'2$459"6<86 %
FreeBSD. /4. 0$466 &6(+45*$;$ "21+%46*-. &$'("2$< # H+=4$%$= '-'(6<6 $01+(-(6'5 #
1+9&64" E2-'#- #$*(1$4. &$'("2+ .

A UNIX¨ 0+9$%86 21+%+ &$'("2+ *+9*+>+B('. ' -'2$459$%+*-6< (167 (-2$% &$'("2+: >(6*-6,
9+2-'5 - %82$4*6*-6. :(- (-28 &$'("2+ $216&64.B( 21+%+ *+ H+=4 &4. %4+&645,+, ;1"228
- $'(+45*87 (%'67 $'(+45*87). F1+%+ *+ >(6*-6, 9+2-'5 - %82$4*6*-6 <$;"( 08(5
216&'(+%46*8 0"#%+<- r , w - x. O*- (+#36 <$;"( 08(5 216&'(+%46*8 % %-&6 &%$->*87 >-'64,
(+# #+# #+3&$6 21+%$ 4-0$ %#4B>6*$, 4-0$ %8#4B>6*$ ( 0). F1- 216&'(+%46*-- % %-&6 >-'64
2$1.&$# %'6;&+ >-(+6('. #+# rwx, ;&6 r  -<66( 9*+>6*-6 4, w Ñ 2, + x Ñ 1.

L+04-,+ 4.1 $0$0C+6( %$9<$3*86 >-'4$%86 - 0"#%6**86 %+1-+*(8. A '($40,6 "E2-'$#
H+=4$% #+(+4$;+" '-<%$4 -  -'2$459"6('. &4. $0$9*+>6*-. $(#4B>I**$;$ 1+916@6*-..

M"'$19" 3. *&"+" .%,(7@" UNIX¨

N1+<#1%# J+0"#B#1%# K=%&(8 A+@'() 8+.+'(6+

0 ?6( >(6*-., *6( 9+2-'-, *6(
%82$4*6*-.

---

1 ?6( >(6*-., *6( 9+2-'-,
%82$4*6*-6

--x

2 ?6( >(6*-., 9+2-'-,
%82$4*6*-.

-w-

3 ?6( 21+% *+ >(6*-6, 9+2-'5,
%82$4*6*-6

-wx

4 S(6*-6, *6( 9+2-'-, *6(
%82$4*6*-.

r--

5 S(6*-6, *6( 9+2-'-,
%82$4*6*-6

r-x

6 S(6*-6, 9+2-'5, 069
%82$4*6*-.

rw-

7 S(6*-6, 9+2-'5, %82$4*6*-6 rwx

U'2$459"=(6 +1;"<6*( -l  ' ls(1) &4. 21$'<$(1+ &4-**$;$ '2-'#+ #+(+4$;+, #$($18= %#4B>+6(
#$4$*#" ' -*H$1<+,-6= $ 21+%+7 &$'("2+ # H+=4" &4. %4+&645,+, ;1"228 - %'67 $'(+45*87.
?+21-<61, ls -l  % 21$-9%$45*$< #+(+4$;6 <$36( %8%6'(-:

% ls  -l

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

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

!+''<+(1-%+. '(1$#" &4. H+=4+ myfile , 261%8= (,"(;/5; 3&%-()  '-<%$4 "#+98%+6(, .%4.6('.
4- D($( H+=4 $08>*8< H+=4$<, #+(+4$;$<, '26,-+45*8< '-<%$45*8< "'(1$='(%$<,
'$#6($< -4- 4B08< &1";-< '26,-+45*8< 2'6%&$H+=4$%8< "'(1$='(%$<. A &+**$< 21-<616
'-<%$4 -  $0$9*+>+6( $08>*8= H+=4. E46&"BC-6 (1- '-<%$4+, % D($< 21-<616 rw- ,
"#+98%+B( 21+%+ &4. %4+&645,+ H+=4+. E46&"BC-6 (1- '-<%$4+, r-- , "#+98%+B( 21+%+ &4.
;1"228, # #$($1$= 21-*+&463-( H+=4. F$'46&*-6 (1- '-<%$4+, r-- , "#+98%+B( 21+%+ &4.
%'67 $'(+45*87. /6H-' $9*+>+6(, >($ 21+%$ $(#4B>6*$. A D($< 21-<616 21+%+ *+'(1$6*8
(+#, >($ %4+&646, <$36( >-(+(5 - 9+2-'8%+(5 H+=4, ;1"22+ <$36( >-(+(5 H+=4, + %'6
$'(+45*86 <$;"( ($45#$ >-(+(5 H+=4. E$;4+'*$ 21-%6&I**$= %8@6 (+04-,6, 21+%+ &4. D($;$
H+=4+ 0"&"( 644, ;&6 #+3&+. ,-H1+ 216&'(+%4.6( $&*" -9 (1I7 >+'(6= 21+% H+=4+.

G+# '-'(6<+ "21+%4.6( 21+%+<- &$'("2+ # "'(1$='(%+<? FreeBSD 1+''<+(1-%+6(
0$45@-*'(%$ +22+1+(*87 "'(1$='(% #+# H+=48, #$($186 21$;1+<<8 <$;"( $(#18%+(5,
>-(+(5 - 9+2-'8%+(5 % *-7 &+**86. :(- '26,-+45*86 H+=48 "'(1$='(% 71+*.('. % /dev/ .

G+(+4$;- (+#36 1+''<+(1-%+B('. #+# H+=48. N *-7 6'(5 21+%+ *+ >(6*-6, 9+2-'5 -
%82$4*6*-6. K-( %82$4*6*-. &4. #+(+4$;+ -<66( *6'#$45#$ -*$6 9*+>6*-6, >6< &4.
H+=4$%. T'4- #+(+4$; 2$<6>6* #+# -'2$4*.6<8=, D($ $9*+>+6(, >($ % *6;$ <$3*$ 2616=(- '
2$<$C5B cd(1). :($ (+#36 $9*+>+6(, >($ <$3*$ 2$4">-(5 &$'("2 # H+=4+< %*"(1- D($;$
#+(+4$;+, % 9+%-'-<$'(- $( 21+% *+ '+<- H+=48.

/4. %82$4*6*-. '2-'#+ H+=4$% % #+(+4$;6 *6$07$&-<$ "'(+*$%-(5 21+%$ *+ >(6*-6 &4.
D($;$ #+(+4$;+. S($08 "&+4-(5 H+=4, -<. #$($1$;$ -9%6'(*$, (160"B('. 21+%+ *+ 9+2-'5 1
%82$4*6*-6 &4. #+(+4$;+, '$&613+C6;$ D($( H+=4.

E"C6'(%"B( - &1";-6 0-(8 1+916@6*-=, *$ $*- % $'*$%*$< -'2$459"B('. % $'$087 '4">+.7,
(+#-7 #+# setuid-0-*+1*-#- - sticky-#+(+4$;-. /4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,--
$ 21+%+7 &$'("2+ # H+=4+< - -7 *+'(1$=#6 $01+(-(6'5 # chmod(1) .

3.4.1. K%>)('31:# ="+)+ $(&.-=+

E-<%$45*86 21+%+ &$'("2+ -'2$459"B( '-<%$48 %<6'($ %$'5<61->*87 9*+>6*-= &4.
*+9*+>6*-. 21+% &$'("2+ H+=4+< -4- #+(+4$;+<. E-*(+#'-' '-<%$45*87 21+% &$'("2+
-<66( %-& (#($) (&6='(%-6) (21+%+ &$'("2+), ;&6 &$'("2*8 '46&"BC-6 9*+>6*-.:

5=7%, E-8)+ !"#$&.+)',#.

(#($) u F$459$%+(645

(#($) g A4+&646, ;1"228

(#($) o /1";-6

(#($) a A'6 (all, "world")

(&6='(%-6) + /$0+%46*-6 1+916@6*-=

(&6='(%-6) - N&+46*-6 21+% &$'("2+

(&6='(%-6) = \%*$ 9+&+**86 1+916@6*-.
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5=7%, E-8)+ !"#$&.+)',#.

(21+%+ &$'("2+) r S(6*-6

(21+%+ &$'("2+) w W+2-'5

(21+%+ &$'("2+) x A82$4*6*-6

(21+%+ &$'("2+) t K-( 9+#16246*-. (sticky)

(21+%+ &$'("2+) s N'(+*$%#+ UID -4- GID

:(- 9*+>6*-. -'2$459"B('. ' chmod(1) , *$ ' 0"#%+<- %<6'($ >-'64. ?+21-<61, '46&"BC+.
#$<+*&+ 9+216(-( &$'("2 # FILE  #+# >46*+< ;1"228, '%.9+**$= ' FILE , (+# - %'6< $'(+45*8<
2$459$%+(64.<:

% chmod go= FILE

E2-'$#, 1+9&64I**8= 9+2.(8<-, <$36( 08(5 "#+9+*, 6'4- # H+=4" *6$07$&-<$ 21-<6*-(5
0$466 $&*$;$ -9<6*6*-.. ?+21-<61, '46&"BC+. #$<+*&+ "&+4.6( 1+916@6*-6 *+ 9+2-'5 &4.
;1"228 - %'67 $'(+45*87 2$459$%+(646= " FILE , + (+#36 &$0+%4.6( 1+916@6*-6 *+
%82$4*6*-6 &4. %'67:

% chmod go-w,a+x FILE

3.4.2. L'+6% A+@'() FreeBSD

A &$2$4*6*-6 # 21+%+< &$'("2+ # H+=4+< FreeBSD 2$&&613-%+6( -'2$459$%+*-6 "H4+;$%
H+=4$%". :(- H4+;- &$0+%4.B( &$2$4*-(645*8= "1$%6*5 069$2+'*$'(- - #$*(1$4. *+&
H+=4+<-, *$ *6 *+& #+(+4$;+<-. E 2$<$C5B H4+;$% H+=4$% &+36 2$459$%+(645 root  <$36(
08(5 4-@I* %$9<$3*$'(- "&+4.(5 -4- -9<6*.(5 H+=48.

Y4+;- H+=4$% -9<6*.B('. ' 2$<$C5B chflags(1) . ?+21-<61, >($08 "'(+*$%-(5 '-'(6<*8=
H4+; Ç*6"&+4.6<8=È &4. H+=4+ file1 , %82$4*-(6 '46&"BC"B #$<+*&":

# chflags sunlink file1

S($08 $(#4B>-(5 '-'(6<*8= H4+; "*6"&+4.6<8=", &$0+%5(6 "no" 2616& sunlink :

# chflags nosunlink file1

S($08 21$'<$(16(5 H4+;- H+=4+, -'2$459"=(6 -lo  ' ls(1):

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

?6#$($186 H4+;- H+=4$% <$;"( 08(5 &$0+%46*8 -4- "&+46*8 ($45#$ 2$459$%+(646< root . A
$'(+45*87 '4">+.7 %4+&646, H+=4+ <$36( "'(+*+%4-%+(5 6;$ H4+;-. /$2$4*-(645*"B
-*H$1<+,-B <$3*$ *+=(- % chflags(1)  - chflags(2) .

3.4.3. 9&.+1()'#11:# ;%.: setuid, setgid % sticky

F$<-<$ "36 1+''<$(16**87 21+% &$'("2+, '"C6'(%"B( (1- '26,-+45*87 2+1+<6(1+,
#$($186 &$43*8 9*+(5 %'6 +&<-*-'(1+($18. :($ 21+%+ setuid , setgid  - sticky .

:(- *+'(1$=#- %+3*8 &4. *6#$($187 $261+,-= UNIX¨, (+# #+# 216&$'(+%4.B(
H"*#,-$*+45*$'(5, $08>*$ *6&$'("2*"B $08>*8< 2$459$%+(64.<. S($08 2$*.(5 -7,
*6$07$&-<$ $(<6(-(5 1+9*-," <63&" 16+45*8< -&6*(-H-#+($1$< 2$459$%+(64. (real user
ID) - DHH6#(-%*8< -&6*(-H-#+($1$< 2$459$%+(64. (effective user ID).

!6+45*8= -&6*(-H-#+($1 2$459$%+(64. (UID) Ñ D($ UID, #$($18= %4+&66( -4- 9+2"'#+6(
21$,6''. :HH6#(-%*8= -&6*(-H-#+($1 2$459$%+(64. Ñ D($ UID, $( -<6*- #$($1$;$
%82$4*.6('. 21$,6''. ?+21-<61, passwd(1)  9+2"'#+6('. ' 16+45*8< UID, #$;&+ 2$459$%+(645
<6*.6( '%$= 2+1$45. O&*+#$ &4. $0*$%46*-. 0+98 &+**87 2+1$46= #$<+*&+ %82$4*.6('. '
DHH6#(-%*8< UID 2$459$%+(64. root . :($ 2$9%$4.6( 2$459$%+(64.< -9<6*.(5 '%$- 2+1$4-
069 $@-0#- Permission Denied .

!+916@6*-6 setuid <$36( 08(5 &$0+%46*$ '-<%$4->6'#- 2"(6< &$0+%46*-. 21+%+ s &4.
2$459$%+(64., #+# % '46&"BC6< 21-<616:

# chmod u+s suidexample.sh

F1+%+ setuid (+#36 <$;"( 08(5 "'(+*$%46*8 2"(6< &$0+%46*-. >-'4+ >6(816 (4) 2616&
*+0$1$< 21+%, #+# 2$#+9+*$ % '46&"BC6< 21-<616:

# chmod 4755 suidexample.sh

!+916@6*-. &4. H+=4+ suidexample.sh (62615 %8;4.&.( '46&"BC-< $01+9$<:

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

O01+(-(6 %*-<+*-6, >($ s (62615 .%4.6('. >+'(5B *+0$1+ 21+% &4. %4+&645,+ H+=4+,
9+<6*-% 0-( -'2$4*6*-.. :($ 2$9%$4.6( '$9&+%+(5 21$;1+<<8, (160"BC-6 2$%8@6**87
21+%, (+#-7 #+# passwd(1) .

!
O2,-. nosuid % mount(8)  21-%6&I( # (-7$<" $(#+9" (+#-7 0-*+1*87 H+=4$%
069 "%6&$<46*-. 2$459$%+(64.. :(+ $2,-. *6 2$4*$'(5B *+&I3*+, (+# #+#
$0I1(#+ nosuid <$36( 6I $0$=(-.
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S($08 *+04B&+(5 D($ % 16+45*$< %16<6*-, $(#1$=(6 &%+ (61<-*+4+. A $&*$< %%6&-(6 passwd
#+# $08>*8= 2$459$%+(645. F$#+ #$<+*&+ $3-&+6( %%$&+ *$%$;$ 2+1$4., 21$%615(6 (+04-,"
21$,6''$% - 2$'<$(1-(6 -*H$1<+,-B $ 2$459$%+(646 &4. passwd(1) :

A (61<-*+46 A:

Changing local password for trhodes
Old Password:

A (61<-*+46 B:

# ps aux | grep passwd

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

Q$(. passwd(1)  9+2"'#+6('. $( -<6*- $08>*$;$ 2$459$%+(64., $* -'2$459"6( DHH6#(-%*8=
UID root .

!+916@6*-6 setgid  %82$4*.6( (" 36 H"*#,-B, >($ - 1+916@6*-6 setuid , 9+ -'#4B>6*-6<
($;$, >($ $*$ -9<6*.6( *+'(1$=#- ;1"228. G$;&+ 21-4$36*-6 -4- "(-4-(+ 9+2"'#+6('. '
D($= *+'(1$=#$=, $*$ 2$4">+6( 1+916@6*-. % '$$(%6('(%-- ' ;1"22$=, #$($1$=
21-*+&463-( H+=4, + *6 2$459$%+(646<, 9+2"'(-%@-< 21$,6''.

S($08 "'(+*$%-(5 21+%$ setgid  *+ H+=4 % '-<%$45*$< %-&6, &$0+%5(6 21+%$ s &4. ;1"228 '
2$<$C5B chmod(1) :

# chmod g+s sgidexample.sh

A #+>6'(%6 +45(61*+(-%8 "#+3-(6 % chmod(1)  %6&"C"B &%$=#" (2):

# chmod 2755 sgidexample.sh

A '46&"BC6< 4-'(-*;6 $01+(-(6 %*-<+*-6, >($ '-<%$4 s (62615 *+7$&-('. % 2$46,
216&*+9*+>6**$< &4. *+'(1$6# 21+% ;1"228:

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

!
A D(-7 21-<61+7, &+36 6'4- 1+''<+(1-%+6<8= shell-'#1-2( .%4.6('.
-'2$4*.6<8< H+=4$<, $* *6 0"&6( 9+2"'#+(5'. ' &1";-< EUID -4-
DHH6#(-%*8< -&6*(-H-#+($1$< 2$459$%+(64.. :($ 21$-'7$&-( 2$($<", >($
shell-'#1-2(8 *6 <$;"( -'2$459$%+(5 '-'(6<*86 %89$%8 setuid(2) .
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setuid  - setgid  0-(8 21+% <$;"( '*-9-(5 069$2+'*$'(5 '-'(6<8, 216&$'(+%4.. 2$%8@6**86
21-%-46;--. L16(-= '26,-+45*8= 0-( 21+%, sticky bit , *+21$(-%, <$36( 2$%8'-(5
069$2+'*$'(5 '-'(6<8.

G$;&+ sticky bit  "'(+*$%46* *+ #+(+4$;6, $* 1+916@+6( "&+46*-6 H+=4$% ($45#$ %4+&645,"
H+=4+. :($ 2$469*$ &4. 216&$(%1+C6*-. "&+46*-. H+=4$% % $0C6&$'("2*87 #+(+4$;+7,
(+#-7 #+# /tmp, 2$459$%+(64.<-, *6 .%4.BC-<-'. %4+&645,+<- H+=4+. S($08 -'2$459$%+(5
D($( 163-< &$'("2+, &$0+%5(6 163-< t  # H+=4":

# chmod +t /tmp

A #+>6'(%6 +45(61*+(-%8 <$3*$ &$0+%-(5 6&-*-," (1) 2616& *+0$1$< 21+% &$'("2+:

# chmod 1777 /tmp

!+916@6*-6 sticky bit  $($01+3+6('. #+# t  % '+<$< #$*,6 *+0$1+ 1+916@6*-=:

# ls -al / | grep tmp

drwxrwxrwt  10 root  wheel         512 Aug 31 01:49 tmp

3.5. K."-8.-"+ 8+.+'(6()
U61+17-. #+(+4$;$% FreeBSD .%4.6('. $'*$%$= &4. $0C6;$ 2$*-<+*-. '-'(6<8. ?+-0$466
%+3*8< #+(+4$;$< .%4.6('. #$1*6%$= -4- "/". :($( #+(+4$; <$*(-1"6('. 261%8< 21-
9+;1"9#6 - '$&613-( 0+9$%"B '-'(6<", *6$07$&-<"B &4. 2$&;$($%#- $261+,-$**$= '-'(6<8
# <*$;$2$459$%+(645'#$<" 163-<". G$1*6%$= #+(+4$; (+#36 '$&613-( ($>#-
<$*(-1$%+*-. &4. &1";-7 H+=4$%87 '-'(6<, #$($186 <$*(-1"B('. %$ %16<. 26167$&+ %
<*$;$2$459$%+(645'#-= 163-<.

L$>#+ <$*(-1$%+*-. Ñ D($ #+(+4$;, % #$($18= <$3*$ 2$&#4B>-(5 &$2$4*-(645*86
H+=4$%86 '-'(6<8 # 1$&-(645'#$= H+=4$%$= '-'(6<6 ($08>*$ #$1*6%$= H+=4$%$= '-'(6<6).
:($ 2$&1$0*$ $2-'+*$ % 1+9&646 O1;+*-9+,-. &-'#$% . E(+*&+1(*86 ($>#- <$*(-1$%+*-.
%#4B>+B( /usr/ , /var/ , /tmp/ , /mnt/  - /media/ . :(- #+(+4$;- $08>*$ '%.9+*8 ' 9+2-'.<- %
H+=46 /etc/fstab . :($( H+=4 216&'(+%4.6( '$0$= (+04-," 1+94->*87 H+=4$%87 '-'(6< -
($>6# <$*(-1$%+*-., #$($1+. >-(+6('. '-'(6<$=. K$45@-*'(%$ H+=4$%87 '-'(6< %
/etc/fstab  +%($<+(->6'#- <$*(-1"B('. 21- 9+;1"9#6 ' 2$<$C5B '#1-2(+ rc(8) , 6'4- -7
9+2-'5 *6 '$&613-( 2+1+<6(1+ noauto. F$&1$0*$'(- <$3*$ *+=(- % 1+9&646 Y+=4 fstab .

F$4*$6 $2-'+*-6 -61+17-- H+=4$%$= '-'(6<8 &$'("2*$ % hier(7) . A '46&"BC6= (+04-,6
216&'(+%46* #1+(#-= $09$1 *+-0$466 1+'21$'(1+*I**87 #+(+4$;$%.

H+.+'(6 O2-'+*-6

/ G$1*6%$= #+(+4$; H+=4$%$= '-'(6<8.
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/bin/ F$459$%+(645'#-6 "(-4-(8, $'*$%*86 #+# &4.
$&*$2$459$%+(645'#$=, (+# - &4. <*$;$2$459$%+(645'#$= '16&8.

/boot/ F1$;1+<<8 - #$*H-;"1+,-$**86 H+=48, -'2$459"6<86 21-
9+;1"9#6 $261+,-$**$= '-'(6<8.

/boot/defaults/ Y+=48 #$*H-;"1+,-- 9+;1"9#- 2$ "<$4>+*-B. F$&1$0*$'(-
'<$(1-(6 % loader.conf(5) .

/dev/ E26,-+45*86 H+=48 "'(1$='(%, "21+%4.6<86 devfs(5)

/etc/ E-'(6<*86 #$*H-;"1+,-$**86 H+=48 - '#1-2(8.

/etc/defaults/ Y+=48 #$*H-;"1+,-- '-'(6<8 2$ "<$4>+*-B. F$&1$0*$'(-
'<$(1-(6 % rc(8) .

/etc/periodic/ E#1-2(8, %82$4*.6<86 636&*6%*$, 636*6&645*$ - 636<6'.>*$,
>6169 cron(8) . F$&1$0*$'(- '<$(1-(6 % periodic(8) .

/lib/ G1-(->6'#-6 '-'(6<*86 0-04-$(6#-, *6$07$&-<86 &4. 0-*+1*87
H+=4$% % /bin  - /sbin

/libexec/ G1-(->6'#-6 '-'(6<*86 H+=48

/media/ E$&613-( 2$&#+(+4$;-, 216&*+9*+>6**86 &4. -'2$459$%+*-. %
#+>6'(%6 ($>6# <$*(-1$%+*-. 'J6<*87 *$'-(646=, (+#-7 #+#
#$<2+#(-&-'#-, USB-*+#$2-(64- - &-'#6(8

/mnt/ F"'($= #+(+4$;, $08>*$ -'2$459"6<8= '-'(6<*8<-
+&<-*-'(1+($1+<- % #+>6'(%6 %16<6**$= ($>#- <$*(-1$%+*-..

/net/ )%($<$*(-1"6<86 NFS-16'"1'8; '<. auto_master(5)

/proc/ Y+=4$%+. '-'(6<+ 21$,6''$%. F$&1$0*$'(- '<$(1-(6 % procfs(5) .

/rescue/ E(+(->6'#- '%.9+**86 21$;1+<<8 &4. +%+1-=*$;$ %$''(+*$%46*-.,
#+# $2-'+*$ % rescue(8) .

/root/ /$<+@*-= #+(+4$; &4. ">6(*$= 9+2-'- root .

/sbin/ E-'(6<*86 21$;1+<<8 - +&<-*-'(1+(-%*86 "(-4-(8,
*6$07$&-<86 #+# &4. $&*$2$459$%+(645'#$;$, (+# - &4.
<*$;$2$459$%+(645'#$;$ $#1"36*-..

/tmp/ A16<6**86 H+=48, #$($186 $08>*$ /-  '$71+*.B('. 2$'46
26169+;1"9#- '-'(6<8. S+'($ % /tmp <$*(-1"6('. H+=4$%+. '-'(6<+
% 2+<.(-. :($ <$3*$ +%($<+(-9-1$%+(5, -'2$459". 2616<6**86,
'%.9+**86 ' tmpmfs, -9 rc.conf(5) , -4- &$0+%-% 9+2-'5 % /etc/fstab ;
2$&1$0*$'(- '<$(1-(6 % mdmfs(8) .

/usr/ K$45@-*'(%$ 2$459$%+(645'#-7 "(-4-( - 21-4$36*-=.

/usr/bin/ O0C-6 "(-4-(8, -*'(1"<6*(8 21$;1+<<-1$%+*-. - 21-4$36*-..

/usr/include/ E(+*&+1(*86 %#4B>+6<86 H+=48 .98#+ C.

/usr/lib/ K-04-$(6#- +17-%$%.

/usr/libdata/ !+94->*86 %'2$<$;+(645*86 H+=48 &+**87.
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/usr/libexec/ E-'(6<*86 &6<$*8 - '-'(6<*86 "(-4-(8, %82$4*.6<86 &1";-<-
21$;1+<<+<-.

/usr/local/ Z$#+45*86 -'2$4*.6<86 H+=48 - 0-04-$(6#-. L+#36 -'2$459"6('.
#+# 2"(5 2$ "<$4>+*-B &4. "'(+*$%#- 2$1($% FreeBSD. A*"(1-
/usr/local  &$43*+ -'2$459$%+(5'. $0C+. '(1"#("1+ #+(+4$;$%,
$2-'+**+. % hier(7)  &4. /usr . U'#4B>6*-.<- .%4.B('. #+(+4$; man,
#$($18= *+7$&-('. *62$'16&'(%6**$ % /usr/local , + *6 %
/usr/local/share , + &$#"<6*(+,-. 2$1($% 1+'2$4+;+6('. %
share/doc/port .

/usr/ports/ G$446#,-. 2$1($% FreeBSD ($2,-$*+45*$).

/usr/sbin/ E-'(6<*86 &6<$*8 - '-'(6<*86 "(-4-(8, %82$4*.6<86
2$459$%+(64.<-.

/usr/share/ )17-(6#("1*$-*69+%-'-<86 H+=48.

/usr/src/ BSD -/-4- 4$#+45*86 -'7$&*86 H+=48.

/var/ P*$;$,646%86 H+=48 3"1*+4$%, %16<6**86, (1+*9-6*(*86 -
H+=48 $>616&6=.

/var/log/ !+94->*86 '-'(6<*86 3"1*+48.

/var/tmp/ A16<6**86 H+=48, #$($186 $08>*$ '$71+*.B('. 2$'46
26169+;1"9#- '-'(6<8.

3.6. 5"6+1%0+7%, $%&8+
?+-<6*5@6= 6&-*-,6= $1;+*-9+,--, #$($1"B FreeBSD -'2$459"6( &4. 2$-'#+ H+=4$%,
.%4.6('. -<. H+=4+. U<6*+ H+=4$% >"%'(%-(645*8 # 16;-'(1", >($ $9*+>+6(, >($ readme.txt  -
README.TXT Ñ D($ &%+ 1+9*87 H+=4+. FreeBSD *6 -'2$459"6( 1+'@-16*-6 H+=4+ &4.
$216&646*-., .%4.6('. 4- H+=4 21$;1+<<$=, &$#"<6*($< -4- #+#-<-4-0$ &1";-< %-&$<
&+**87.

Y+=48 71+*.('. % #+(+4$;+7. G+(+4$; <$36( *6 '$&613+(5 H+=4$% -4- '$&613+(5 '$(*-
H+=4$%. G+(+4$; (+#36 <$36( '$&613+(5 &1";-6 #+(+4$;-, >($ 2$9%$4.6( '$9&+%+(5
-61+17-B %4$36**87 #+(+4$;$% &4. $1;+*-9+,-- &+**87.

Y+=48 - #+(+4$;- "#+98%+B('. 2"(I< 2616>-'46*-. -<6*- H+=4+ -4- #+(+4$;+, 9+
#$($18< '46&"6( #$'+. >61(+ / , + 9+(6< Ñ 21- *6$07$&-<$'(- Ñ &1";-6 -<6*+ #+(+4$;$%.
?+21-<61, 6'4- #+(+4$; foo  '$&613-( #+(+4$; bar, % #$($1$< *+7$&-('. H+=4 readme.txt , ($
2$4*$6 -<. -4- @7(;  # H+=4" 0"&6( foo/bar/readme.txt . O01+(-(6 %*-<+*-6, >($ D($
$(4->+6('. $( Windows¨, ;&6 &4. 1+9&646*-. -<I* H+=4$% - #+(+4$;$% -'2$459"6('. \ . A
FreeBSD *6 -'2$459"B('. 0"#%8 &-'#$% -4- &1";-6 $0$9*+>6*-. *+#$2-(646= % 2"(-.
?+21-<61, % FreeBSD *6 "#+98%+B( 2"(5 %-&+ c:\foo\bar\readme.txt .

3.6.1. L+@'():# &%&.#>:

G+(+4$;- - H+=48 71+*.('. % H+=4$%$= '-'(6<6. G+3&+. H+=4$%+. '-'(6<+ '$&613-( 1$%*$
$&-* #+(+4$; *+ '+<$< %617*6< "1$%*6, *+98%+6<8= B%&/-+)3 B"("$%?%3  &4. D($=
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H+=4$%$= '-'(6<8. :($( #$1*6%$= #+(+4$; <$36( '$&613+(5 &1";-6 #+(+4$;-. O&*+
H+=4$%+. '-'(6<+ *+9*+>+6('. B%&/-+%5 E"5$%+%5 ,1,(-3%5  -4- / . A'6 $'(+45*86 H+=4$%86
'-'(6<8 3%/(1&7>(,:  % #$1*6%"B H+=4$%"B '-'(6<". ?69+%-'-<$ $( #$4->6'(%+ &-'#$% %
'-'(6<6 FreeBSD, #+3&8= #+(+4$; %8;4.&-( #+# >+'(5 $&*$;$ - ($;$ 36 &-'#+.

!+''<$(1-< (1- H+=4$%86 '-'(6<8: A, B - C. G+3&+. H+=4$%+. '-'(6<+ -<66( $&-* #$1*6%$=
#+(+4$;, #$($18= '$&613-( &%+ &1";-7 #+(+4$;+ ' -<6*+<- A1, A2 (+*+4$;->*$ B1, B2 - C1, C2).

?+9$%6< #$1*6%"B H+=4$%"B '-'(6<" A. T'4- -'2$459$%+(5 ls(1) &4. 21$'<$(1+ '$&613-<$;$
D($;$ #+(+4$;+, 0"&"( %-&*8 &%+ 2$&#+(+4$;+, A1 - A2. /616%$ #+(+4$;$% %8;4.&-(
'46&"BC-< $01+9$<:

Y+=4$%+. '-'(6<+ &$43*+ 08(5 '<$*(-1$%+*+ % #+(+4$; &1";$= H+=4$%$= '-'(6<8. F1-
<$*(-1$%+*-- H+=4$%$= '-'(6<8 B % #+(+4$; A1 #$1*6%$= #+(+4$; B 9+<6*.6( A1, + #+(+4$;-
% B $($01+3+B('. '$$(%6('(%"BC-< $01+9$<:

ZB086 H+=48 % #+(+4$;+7 B1 -4- B2 &$'("2*8 2$ 2"(- /A1/B1 -4- /A1/B2 '$$(%6('(%6**$.
Y+=48, #$($186 *+7$&-4-'5 % /A1, %16<6**$ '#18(8. O*- '*$%+ '(+*"( &$'("2*8, 6'4- B
0"&6( %(3%/(1&%+"/  -9 A.

T'4- 08 B 084 '<$*(-1$%+* *+ A2, ($ &-+;1+<<+ %8;4.&64+ 08 (+#:
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- 2"(- 0"&"( /A2/B1 - /A2/B2 '$$(%6('(%6**$.

Y+=4$%86 '-'(6<8 <$;"( <$*(-1$%+(5'. $&*+ 2$%617 &1";$=. F1$&$43+. 2$'46&*-=
21-<61, H+=4$%+. '-'(6<+ C <$36( 08(5 '<$*(-1$%+*+ 2$%617 #+(+4$;+ B1 % H+=4$%$=
'-'(6<6 B, >($ 21-%6&I( # '46&"BC6= '(1"#("16:

U4- C <$36( 08(5 *62$'16&'(%6**$ '<$*(-1$%+*+ % H+=4$%"B '-'(6<" A, % #+(+4$; A1:
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A2$4*6 %$9<$3*$ -<6(5 $&*" 0$45@"B #$1*6%"B H+=4$%"B '-'(6<" - *6 '$9&+%+(5 &1";-7.
N (+#$;$ 2$&7$&+ 6'(5 *6'#$45#$ *6&$'(+(#$% - $&*$ 216-<"C6'(%$.

*&-137=-,(+" /-,B%$;B1G E"5$%+)G ,1,(-3

¥ !+94->*86 H+=4$%86 '-'(6<8 <$;"( -<6(5 1+9*86 @"&"3-(&) 3%/(1&%+"/1: .
?+21-<61, #$1*6%+. H+=4$%+. '-'(6<+ <$36( 08(5 '<$*(-1$%+*+ % 163-<6 ($45#$ &4.
>(6*-., >($ 216&$(%1+C+6( '4">+=*$6 "&+46*-6 -4- 16&+#(-1$%+*-6 %+3*87 H+=4$%
2$459$%+(64.<-. !+9&646*-6 H+=4$%87 '-'(6<, &$'("2*87 &4. 9+2-'- 2$459$%+(64.<-,
(+#-7 #+# /home, $( $'(+45*87 2$9%$4.6( <$*(-1$%+(5 -7 ' $2,-6= nosuid . :(+ $2,-.
216&$(%1+C+6( &6='(%-6 0-($% suid /guid  " -'2$4*.6<87 H+=4$%, 71+*.C-7'. % &+**$=
H+=4$%$= '-'(6<6, >($ <$36( 2$%8'-(5 069$2+'*$'(5.

¥ FreeBSD +%($<+(->6'#- $2(-<-9-1"6( 1+'2$4$36*-6 H+=4$% % H+=4$%$= '-'(6<6 %
9+%-'-<$'(- $( ($;$, #+# $*+ -'2$459"6('.. L+#-< $01+9$<, H+=4$%+. '-'(6<+,
'$&613+C+. <*$36'(%$ >+'($ 9+2-'8%+6<87 *60$45@-7 H+=4$%, 0"&6( $2(-<-9-1$%+*+
-*+>6, >6< '-'(6<+ ' <6*5@-< #$4->6'(%$< 0$466 #1"2*87 H+=4$%. F1- -'2$459$%+*--
$&*$= 0$45@$= H+=4$%$= '-'(6<8 (+#+. $2(-<-9+,-. *+1"@+6('..

¥ Y+=4$%86 '-'(6<8 FreeBSD "'($=>-%8 # 2$(616 2-(+*-.. O&*+#$ $(#4B>6*-6 2-(+*-. %
#1-(->6'#-= <$<6*( %'I 36 <$36( 2$%16&-(5 '(1"#("1" H+=4$%$= '-'(6<8. !+9&646*-6
&+**87 <63&" *6'#$45#-<- H+=4$%8<- '-'(6<+<- "%64->-%+6( %61$.(*$'(5 "'26@*$=
9+;1"9#- '-'(6<8, "21$C+. %$''(+*$%46*-6 -9 16961%*$= #$2-- 21- *6$07$&-<$'(-.

*&-137=-,(+% -.1/%5 E"5$%+%5 ,1,(-3)

¥ Y+=4$%86 '-'(6<8 -<6B( H-#'-1$%+**8= 1+9<61. T'4- H+=4$%+. '-'(6<+ '$9&+I('. 21-
"'(+*$%#6 FreeBSD - 6= 9+&+I('. $216&64I**8= 1+9<61, 2$936 <$36( $#+9+(5'., >($
1+9&64 *"3*$ "%64->-(5. :($ *646;#$ '&64+(5 069 16961%*$;$ #$2-1$%+*-.,
2616'$9&+*-. H+=4$%$= '-'(6<8 ' *$%8< 1+9<61$< - 2$'46&"BC6;$ %$''(+*$%46*-.
&+**87 -9 16961%*$= #$2--.

#
FreeBSD 216&$'(+%4.6( #$<+*&" growfs(8) , #$($1+. 2$9%$4.6(
"%64->-%+(5 1+9<61 H+=4$%$= '-'(6<8 *+ 46(", "'(1+*.. D($
$;1+*->6*-6. Y+=4$%+. '-'(6<+ <$36( 08(5 1+'@-16*+ ($45#$ %
'%$0$&*$6 21$'(1+*'(%$ 1+9&64+, % #$($1$< $*+ *+7$&-('.. T'4- 2$'46
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1+9&64+ 6'(5 <6'($, '+< 1+9&64 <$3*$ 1+'@-1-(5 ' 2$<$C5B gpart(8) .
T'4- 1+9&64 .%4.6('. 2$'46&*-< *+ %-1("+45*$< &-'#6 - &-'# 1+'@-16*,
($ 1+9&64 (+#36 <$3*$ 1+'@-1-(5.

3.6.2. J+0$#': $%&8+

Y+=4$%86 '-'(6<8 '$&613+('. % &"0.-$"G . /-'#- 1+9&64.B('. *+ 1+9&648 ' -'2$459$%+*-6<
$&*$= -9 *6'#$45#-7 '76< 1+9<6(#-; '<. !">*+. 1+9<6(#+ 1+9&64$% . K$466 *$%+. '76<+ Ñ
GPT; '(+186 #$<25B(618 *+ 0+96 BIOS -'2$459"B( MBR. GPT 2$&&613-%+6( 1+9&646*-6
&-'#+ *+ 1+9&648 ' "#+9+*-6< 1+9<61+, '<6C6*-. - (-2+. O*+ 2$&&613-%+6( 0$45@$6
#$4->6'(%$ 1+9&64$% - -7 (-2$%, - 16#$<6*&"6('. # -'2$459$%+*-B %69&6, ;&6 D($ %$9<$3*$.
!+9&648 GPT -'2$459"B( -<. &-'#+ ' '"HH-#'$<, ;&6 '"HH-#' p1 '$$(%6('(%"6( 261%$<"
1+9&64", p2 Ñ %($1$<" - (+# &+466. MBR, $&*+#$, 2$&&613-%+6( ($45#$ *60$45@$6
#$4->6'(%$ 1+9&64$%. !+9&648 MBR % FreeBSD *+98%+B('. ,$"5,"31 . E4+='8 <$;"(
-'2$459$%+(5'. &4. 1+9*87 $261+,-$**87 '-'(6<. E4+='8 FreeBSD &$2$4*-(645*$
1+90-%+B('. *+ 1+9&648 ' -'2$459$%+*-6< <6($# BSD ('<. bsdlabel(8) ).

?$<61+ '4+='$% "#+98%+B('. 2$'46 -<6*- "'(1$='(%+ ' 216H-#'$< s - *+>-*+B('. ' 1.
L+#-< $01+9$<, "da0 s1" Ñ D($ 261%8= '4+=' *+ 261%$< SCSI-&-'#6. ?+ &-'#6 <$36( 08(5
($45#$ >6(816 H-9->6'#-7 '4+='+, *$ %*"(1- H-9->6'#-7 '4+='$% '$$(%6('(%"BC6;$ (-2+
<$;"( *+7$&-(5'. 4$;->6'#-6 '4+='8. :(- 1+'@-16**86 '4+='8 *"<61"B('., *+>-*+. ' 5,
2$D($<" "ada0 s5" Ñ D($ 261%8= 1+'@-16**8= '4+=' *+ 261%$< SATA-&-'#6. :(- "'(1$='(%+
-'2$459"B('. H+=4$%8<- '-'(6<+<-, #$($186 216&*+9*+>6*8 &4. 1+9<6C6*-. % '4+='6.

G+3&8= 1+9&64 GPT -4- BSD <$36( '$&613+(5 ($45#$ $&*" H+=4$%"B '-'(6<", >($ $9*+>+6(,
>($ H+=4$%86 '-'(6<8 >+'($ $2-'8%+B('. 4-0$ 2$ -7 '(+*&+1(*$= ($>#6 <$*(-1$%+*-. %
-61+17-- H+=4$%87 '-'(6<, 4-0$ 2$ -<6*- 1+9&64+, % #$($1$< $*- *+7$&.('..

FreeBSD (+#36 -'2$459"6( <6'($ *+ &-'#6 &4. &"0.-$" @%.B"#B1  (swap space), >($08
$06'26>-(5 1+0$(" +1&(7"$;/%5 @"3:(1 . :($ 2$9%$4.6( #$<25B(61" %6'(- '60. (+#, #+#
0"&($ " *6;$ 0$45@6 2+<.(-, >6< 6'(5 *+ '+<$< &646. G$;&+ FreeBSD -'>6128%+6( &$'("2*"B
2+<.(5, $*+ 2616<6C+6( >+'(5 &+**87, #$($186 % &+**8= <$<6*( *6 -'2$459"B('., %
1+9&64 2$&#+>#-, + 9+(6< %$9%1+C+6( -7 $01+(*$ (2616<6C+. >($-($ &1";$6), #$;&+ $*-
*"3*8. :($( 21$,6'' *+98%+6('. @%.B"#B%5 (paging ).

?6#$($186 1+9&648 BSD -<6B( $216&646**86 '$;4+@6*-., '%.9+**86 ' *-<-.

J+0$#' E$;4+@6*-6

a O08>*$ '$&613-( #$1*6%"B H+=4$%"B '-'(6<".

b O08>*$ '$&613-( 1+9&64 2$&#+>#-.

c O08>*$ -<66( ($( 36 1+9<61, >($ - $#1"3+BC-= '4+='. :($
2$9%$4.6( "(-4-(+<, #$($18< *6$07$&-<$ 1+0$(+(5 '$ %'6<
'4+='$<, *+21-<61, '#+*61" 24$7-7 04$#$%, 1+0$(+(5 ' 1+9&64$< c.
Y+=4$%+. '-'(6<+ $08>*$ *6 '$9&+6('. *+ D($< 1+9&646.

d !+9&64 d 1+*66 -<64 $'$0$6 9*+>6*-6, *$ '6=>+' D($ "@4$ % 21$@4$6,
- d <$36( -'2$459$%+(5'. #+# $08>*8= 1+9&64.
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E4+='8 - Ç$2+'*$ %8&646**86È (dangerously dedicated) H-9->6'#-6 &-'#- '$&613+( 1+9&648
BSD, #$($186 $0$9*+>+B('. 0"#%+<- $( a &$ h. :(+ 0"#%+ &$0+%4.6('. # -<6*- "'(1$='(%+,
2$D($<" Çda0 aÈ Ñ D($ 1+9&64 a *+ 261%$< &-'#6 da, #$($18= .%4.6('. Ç$2+'*$ %8&646**8<È.
Çada1s3eÈ Ñ D($ 2.(8= 1+9&64 % (16(56< '1696 %($1$;$ &-'#+ SATA.

?+#$*6,, #+3&8= &-'# % '-'(6<6 -&6*(-H-,-1"6('.. U<. &-'#+ *+>-*+6('. ' #$&+,
"#+98%+BC6;$ (-2 &-'#+, 9+ #$($18< '46&"6( *$<61, $0$9*+>+BC-= #$*#16(*8= &-'#. A
$(4->-6 $( 1+9&64$% - '4+='$%, *"<61+,-. &-'#$% *+>-*+6('. ' 0. !+'21$'(1+*I**86 #$&8
2616>-'46*8 % U<6*+ "'(1$='(% &-'#$% .

F1- "#+9+*-- 1+9&64+ % '4+='6 "#+3-(6 -<. &-'#+, s, *$<61 '4+='+, + 9+(6< 0"#%" 1+9&64+.
F1-<618 21-%6&6*8 % 1+9&646 F1-<618 -<6* &-'#$% . !+9&648 GPT %#4B>+B( -<. &-'#+, p,
+ 9+(6< *$<61 1+9&64+.

G$*,62("+45*+. <$&645 &-'#+  2$#+98%+6( #$*,62("+45*"B <$&645 1+9<6(#- &-'#+ '
-'2$459$%+*-6< 1+9&64$% MBR.

F1- "'(+*$%#6 FreeBSD *+'(1$=(6 '4+='8 &-'#+, 6'4- -'2$459"6('. MBR, - '$9&+=(6 1+9&648
%*"(1- '4+='+, #$($18= 0"&6( -'2$459$%+(5'. &4. FreeBSD. T'4- -'2$459"6('. GPT,
*+'(1$=(6 1+9&648 &4. #+3&$= H+=4$%$= '-'(6<8. A $0$-7 '4">+.7 '$9&+=(6 H+=4$%"B
'-'(6<" -4- $04+'(5 2$&#+>#- % #+3&$< 1+9&646 - $216&64-(6, ;&6 0"&6( <$*(-1$%+(5'.
#+3&+. H+=4$%+. '-'(6<+. F$&1$0*$'(- $ 1+0$(6 ' 1+9&64+<- '<. % gpart(8) .

M"'$19" 4. J3-/" 7,(&%5,(+ .1,B%+

2%= 1+8(=%.#', P>, -&."(@&.)+ 1+8(=%.#',

SATA - IDE 3I'(#-6 &-'#- ada

SCSI 36'(#-6 &-'#- - USB "'(1$='(%+
71+*6*-. &+**87

da

Q1+*-4-C6 NVMe nvd -4- nda

SATA - IDE 21-%$&8 CD-ROM cd

SCSI CD-ROM 21-%$&8 cd

?+#$2-(64- *+ ;-0#-7 &-'#+7 fd

SCSI-46*($>*86 *+#$2-(64- sa

RAID-&-'#- F1-<618 %#4B>+B( aacd &4. Adaptec¨
AdvancedRAID, mlxd - mlyd &4. Mylex¨, amrd
&4. AMI MegaRAID¨, idad  &4. Compaq Smart
RAID, twed &4. 3ware¨ RAID.

M"'$19" 5. *&13-&) /"0+"/15 .1,B%+, ,$"5,%+ 1 &"0.-$%+

P>, N1+<#1%#

ada0s1a F61%8= 1+9&64 ( a) *+ 261%$< '4+='6 ( s1) *+
261%$< SATA-&-'#6 ( ada0).
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P>, N1+<#1%#

da1s2e F.(8= 1+9&64 ( e) *+ %($1$< '1696 ( s2)
%($1$;$ SCSI-&-'#+ ( da1).

*&13-& 13. 6%/9-@(7"$;/": 3%.-$; .1,B"

?+ D($= &-+;1+<<6 2$#+9+*$, #+# FreeBSD %-&-( 261%8= SATA-&-'#, 2$&#4B>I**8= #
'-'(6<6. F16&2$4$3-<, >($ 1+9<61 &-'#+ '$'(+%4.6( 250 MK, - $* '$&613-( 1+9&64 *+ 80
MK - 1+9&64 *+ 170 MK (1+9&648 MS-DOS¨). F61%8= 1+9&64 '$&613-( H+=4$%"B '-'(6<"
Windows¨ NTFS, C:, + %($1$= 1+9&64 '$&613-( "'(+*$%46**"B '-'(6<" FreeBSD. A
&+**$< 21-<616 "'(+*$%#- FreeBSD 21-'"('(%"B( >6(816 1+9&64+ ' &+**8<- - $&-*
1+9&64 2$&#+>#-.

S6(816 1+9&64+ '$&613+( H+=4$%86 '-'(6<8. !+9&64 a -'2$459"6('. &4. #$1*6%$=
H+=4$%$= '-'(6<8, d Ñ &4. /var/ , e Ñ &4. /tmp/ , + f  Ñ &4. /usr/ . K"#%+ 1+9&64+ c
$(*$'-('. #$ %'6<" '4+='" - 2$D($<" *6 -'2$459"6('. &4. $08>*87 1+9&64$%.
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3.7. I(1.%"()+1%# % $#>(1.%"()+1%# A+@'():O
&%&.#>
Y+=4$%"B '-'(6<" "&$0*$ %-9"+4-9-1$%+(5 #+# &616%$, #$1*6< #$($1$;$ .%4.6('. / .
G+(+4$;- /dev , /usr  - &1";-6 % #$1*6%$< #+(+4$;6 216&'(+%4.B( '$0$= %6(%-, #$($186, % '%$B
$>616&5, <$;"( -<6(5 '$0'(%6**86 %6(%-, *+21-<61 /usr/local , - (+# &+466.

E"C6'(%"B( 1+94->*86 21->-*8 &4. 1+9<6C6*-. *6#$($187 -9 D(-7 #+(+4$;$% *+
$(&645*87 H+=4$%87 '-'(6<+7. /var  '$&613-( #+(+4$;- log/ , spool/  - 1+94->*86 (-28
%16<6**87 H+=4$%, 2$D($<" <$36( 9+2$4*.(5'.. W+2$4*6*-6 #$1*6%$= H+=4$%$= '-'(6<8
*6364+(645*$, 2$D($<" >+'($ 216&2$>(-(645*$ $(&64-(5 /var  $( / .

TC6 $&*+ 1+'21$'(1+*I**+. 21->-*+ 1+9<6C+(5 $216&64I**86 #+(+4$;- *+ &1";-7
H+=4$%87 '-'(6<+7 Ñ D($ *6$07$&-<$'(5 -7 1+9<6C6*-. *+ $(&645*87 H-9->6'#-7 &-'#+7
-4- %-1("+45*87 &-'#+7, (+#-7 #+# '6(6%86 H+=4$%86 '-'(6<8 (NFS), $2-'+**86 % ÒE6(6%+.
H+=4$%+. '-'(6<+ (NFS)Ó , -4- 21-%$&8 CDROM.

3.7.1. L+@' fstab

A 21$,6''6 9+;1"9#- ( F1$,6'' 9+;1"9#- FreeBSD ), H+=4$%86 '-'(6<8, 2616>-'46**86 %
/etc/fstab , +%($<+(->6'#- <$*(-1"B('., 9+ -'#4B>6*-6< 9+2-'6=, '$&613+C-7 noauto. :($(
H+=4 '$&613-( 9+2-'- % '46&"BC6< H$1<+(6:

device       /mount-point fstype     options      dumpfreq     passno

device

E"C6'(%"BC66 -<. "'(1$='(%+, #+# $2-'+*$ % U<6*+ "'(1$='(% &-'#$% .

mount-point

E"C6'(%"BC-= #+(+4$;, *+ #$($18= <$*(-1"6('. H+=4$%+. '-'(6<+.

fstype

L-2 H+=4$%$= '-'(6<8, 2616&+%+6<8= % mount(8) . Y+=4$%+. '-'(6<+ 2$ "<$4>+*-B %
FreeBSD Ñ ufs .

options

rw &4. H+=4$%87 '-'(6< ' &$'("2$< *+ >(6*-6 - 9+2-'5 -4- ro  &4. H+=4$%87 '-'(6<
($45#$ &4. >(6*-., 9+ #$($18<- <$;"( '46&$%+(5 &1";-6 *6$07$&-<86 $2,--. S+'($
-'2$459"6('. $2,-. noauto &4. H+=4$%87 '-'(6<, #$($186 $08>*$ *6 <$*(-1"B('. 21-
9+;1"9#6. /1";-6 $2,-- 2616>-'46*8 % mount(8) .

dumpfreq

U'2$459"6('. dump(8)  &4. $216&646*-., #+#-6 H+=4$%86 '-'(6<8 (160"B( &+<2-*;+.
T'4- 2$46 $('"('(%"6(, 216&2$4+;+6('. 9*+>6*-6 *$45.

passno

O216&64.6( 2$1.&$# 21$%61#- H+=4$%87 '-'(6< UFS ' 2$<$C5B fsck(8)  2$'46
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26169+;1"9#-. Y+=4$%86 '-'(6<8, #$($186 '46&"6( 21$2"'#+(5, &$43*8 -<6(5 9*+>6*-6
passno, 1+%*$6 *"4B. G$1*6%+. H+=4$%+. '-'(6<+ &$43*+ 21$%61.(5'. 261%$= - -<6(5
9*+>6*-6 passno, 1+%*$6 6&-*-,6. O'(+45*86 H+=4$%86 '-'(6<8 &$43*8 -<6(5 9*+>6*-.
0$45@6 6&-*-,8. T'4- *6'#$45#$ H+=4$%87 '-'(6< -<6B( $&-*+#$%$6 9*+>6*-6 passno,
fsck(8)  2$28(+6('. 21$%61.(5 -7 2+1+44645*$, 6'4- D($ %$9<$3*$.

E<. fstab(5)  &4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $ H$1<+(6 /etc/fstab  - 6;$
2+1+<6(1+7.

3.7.2. P&=('30()+1%# mount(8)

Y+=4$%86 '-'(6<8 <$*(-1"B('. ' 2$<$C5B mount(8) . K+9$%+. '-*(+#'->6'#+. #$*'(1"#,-.
%8;4.&-( '46&"BC-< $01+9$<:

# mount device mountpoint

Y+=4$%+. '-'(6<+, "#+9+**+. % /etc/fstab , (+#36 <$36( 08(5 '<$*(-1$%+*+, 6'4- "#+9+(5
($45#$ ($>#" <$*(-1$%+*-..

:(+ #$<+*&+ 216&$'(+%4.6( <*$36'(%$ $2,-=, #$($186 $2-'+*8 % mount(8) . ?+-0$466 >+'($
-'2$459"6<86 $2,-- %#4B>+B(:

*"&"3-(&) 3%/(1&%+"/1:

-a

E<$*(-1$%+(5 %'6 H+=4$%86 '-'(6<8, 2616>-'46**86 % /etc/fstab , 9+ -'#4B>6*-6< (67,
#$($186 2$<6>6*8 #+# "noauto", -'#4B>6*8 H4+;$< -t  -4- "36 '<$*(-1$%+*8.

-d

A82$4*-(5 %'6 &6='(%-., #1$<6 '+<$;$ '-'(6<*$;$ %89$%+ mount. :(+ $2,-. 2$469*+ %
'$>6(+*-- ' H4+;$< -v  &4. $216&646*-. ($;$, >($ *+ '+<$< &646 28(+6('. '&64+(5
mount(8) .

-f

F1-*"&-(645*$ '<$*(-1$%+(5 2$%163&6**"B H+=4$%"B '-'(6<" ($2+'*$) -4- $($9%+(5
21+%+ *+ 9+2-'5 21- 2$*-36*-- '(+("'+ <$*(-1$%+*-. H+=4$%$= '-'(6<8 ' >(6*-.-
9+2-'- *+ ($45#$ >(6*-6.

-r

E<$*(-1$%+(5 H+=4$%"B '-'(6<" % 163-<6 ($45#$ &4. >(6*-.. :($ D#%-%+46*(*$
-'2$459$%+*-B -o ro .

-t !"#_$%

E<$*(-1$%+(5 "#+9+**8= (-2 H+=4$%$= '-'(6<8 -4- '<$*(-1$%+(5 ($45#$ H+=4$%86
'-'(6<8 &+**$;$ (-2+, 6'4- %#4B>6* 2+1+<6(1 -a . L-2 H+=4$%$= '-'(6<8 "ufs"
-'2$459"6('. 2$ "<$4>+*-B.
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-u

O0*$%-(5 2+1+<6(18 <$*(-1$%+*-. H+=4$%$= '-'(6<8.

-v

A8&+%+(5 0$466 2$&1$0*"B -*H$1<+,-B.

-w

E<$*(-1$%+(5 H+=4$%"B '-'(6<" % 163-<6 >(6*-.-9+2-'-.

E46&"BC-6 2+1+<6(18 <$;"( 08(5 2616&+*8 % -o  % %-&6 '2-'#+, 1+9&646**$;$ 9+2.(8<-:

nosuid

?6 -*(61216(-1$%+(5 H4+;- setuid -4- setgid *+ H+=4$%$= '-'(6<6. :($ (+#36 2$469*+.
$2,-. 069$2+'*$'(-.

3.7.3. P&=('30()+1%# umount(8)

/4. 1+9<$*(-1$%+*-. H+=4$%$= '-'(6<8 -'2$459"=(6 umount(8) . :(+ #$<+*&+ 21-*-<+6(
$&-* 2+1+<6(1, #$($18< <$36( 08(5 ($>#+ <$*(-1$%+*-., -<. "'(1$='(%+, -a  -4- -A.

A'6 H$1<8 #$<+*&8 21-*-<+B( 2+1+<6(1 -f  &4. 21-*"&-(645*$;$ 1+9<$*(-1$%+*-. - -v
&4. %8%$&+ 2$&1$0*$= -*H$1<+,--. N>(-(6, >($ -'2$459$%+*-6 -f  $08>*$ *6
16#$<6*&"6('., (+# #+# D($ <$36( 21-%6'(- # +%+1-=*$<" 9+%61@6*-B 1+0$(8 #$<25B(61+
-4- 2$%163&6*-B &+**87 % H+=4$%$= '-'(6<6.

/4. 1+9<$*(-1$%+*-. %'67 '<$*(-1$%+**87 H+=4$%87 '-'(6< -4- ($45#$ H+=4$%87 '-'(6<
"#+9+**87 2$'46 -t  (-2$% -'2$459"=(6 -a  -4- -A. O01+(-(6 %*-<+*-6, >($ -A *6 28(+6('.
1+9<$*(-1$%+(5 #$1*6%"B H+=4$%"B '-'(6<".

3.8. !"(7#&&: % G#>(1:
FreeBSD - D($ <*$;$9+&+>*+. $261+,-$**+. '-'(6<+. G+3&+. 21$;1+<<+, %82$4*.6<+. %
4B0$= <$<6*( %16<6*-, *+98%+6('. @&%9-,,%3. G+3&+. 9+2"C6**+. #$<+*&+ '$9&+6( #+#
<-*-<"< $&-* *$%8= 21$,6'', - % '-'(6<6 FreeBSD %82$4*.6('. 1.& '-'(6<*87 21$,6''$%.

G+3&8= 21$,6'' $&*$9*+>*$ -&6*(-H-,-1"6('. >-'4$<, *+98%+6<8< 1.-/(1E1B"(%&%3
@&%9-,," (PID). F$&$0*$ H+=4+<, #+3&8= 21$,6'' -<66( %4+&645,+ - ;1"22", + 21+%+
%4+&645,+ - ;1"228 -'2$459"B('. &4. $216&646*-. ($;$, #+#-6 H+=48 - "'(1$='(%+ 21$,6''
<$36( $(#18(5. K$45@-*'(%$ 21$,6''$% (+#36 -<6B( 1$&-(645'#-= 21$,6'', #$($18= -7
9+2"'(-4. ?+21-<61, $0$4$>#+ Ñ D($ 21$,6'', - 4B0+. #$<+*&+, 9+2"C6**+. % $0$4$>#6,
.%4.6('. 21$,6''$<, &4. #$($1$;$ $0$4$>#+ %8'("2+6( 1$&-(645'#-< 21$,6''$<.
U'#4B>6*-6< .%4.6('. '26,-+45*8= 21$,6'' init(8) , #$($18= %'6;&+ 9+2"'#+6('. 261%8<
21- 9+;1"9#6 - %'6;&+ -<66( PID 1.

?6#$($186 21$;1+<<8 *6 216&*+9*+>6*8 &4. 2$'($.**$;$ %9+-<$&6='(%-. '
2$459$%+(646< - $(#4B>+B('. $( (61<-*+4+ 21- 261%$= %$9<$3*$'(-. ?+21-<61, %60-
'61%61 $(%6>+6( *+ %60-9+21$'8, + *6 *+ &6='(%-. 2$459$%+(64.. F$>($%86 '61%618 Ñ 6CI
$&-* 21-<61 (+#-7 21-4$36*-=. :(- 21$;1+<<8 *+98%+B('. .-3%/"31 . L61<-* Ç&6<$*È
21$-'7$&-( -9 ;16>6'#$= <-H$4$;-- - $0$9*+>+6( '"C*$'(5, #$($1+. *6 .%4.6('. *- &$01$=,
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*- 94$= - *69+<6(*$ %82$4*.6( 2$469*86 9+&+>-. U<6**$ 2$D($<" (+4-'<+*$< BSD '(+4
"480+BC-='. &6<$* % #1$''$%#+7 - ' %-4+<-.

E"C6'(%"6( '$;4+@6*-6 *+98%+(5 21$;1+<<8, #$($186 $08>*$ 1+0$(+B( #+# &6<$*8, '
&$0+%46*-6< 0"#%8 "d" % #$*,6. ?+21-<61, BIND Ñ D($ Berkeley Internet Name Domain, *$
H+#(->6'#+. 21$;1+<<+, #$($1+. %82$4*.6('., *+98%+6('. named. A60-'61%61 Apache
*+98%+6('. httpd , + &6<$* $>616&- 26>+(- Ñ lpd . :($ %'6;$ 4-@5 '$;4+@6*-6 $0 -<6*$%+*--.
?+21-<61, $'*$%*$= 2$>($%8= &6<$* &4. 21-4$36*-. Sendmail *+98%+6('. sendmail, + *6
maild .

3.8.1. !"(&>(." ="(7#&&()

S($08 21$'<$(16(5 21$,6''8, %82$4*.6<86 % '-'(6<6, -'2$459"=(6 ps(1) -4- top(1) . /4.
$($01+36*-. '(+(->*$;$ '2-'#+ (6#"C-7 21$,6''$%, -7 PID, $0J6<+ -'2$459"6<$= 2+<.(- -
#$<+*&, #$($18<- $*- 084- 9+2"C6*8, -'2$459"=(6 ps(1). /4. $($01+36*-. %'67
%82$4*.6<87 21$,6''$% ' 261-$&->6'#-< $0*$%46*-6< '2-'#+ #+3&86 *6'#$45#$ '6#"*&,
>($08 -*(61+#(-%*$ *+04B&+(5 9+ 1+0$($= #$<25B(61+, -'2$459"=(6 top(1) .

F$ "<$4>+*-B ps(1) $($01+3+6( ($45#$ #$<+*&8, %82$4*.6<86 - 21-*+&463+C-6
(6#"C6<" 2$459$%+(64B. ?+21-<61:

% ps

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

ÊPID TT  STAT    TIME COMMAND
8203  0  Ss   0:00.59 /bin/csh
8895  0  R+   0:00.00 ps

A8%$& #$<+*&8 ps(1) $1;+*-9$%+* % *6'#$45#$ '($40,$%. A '($40,6 PID $($01+3+6('.
-&6*(-H-#+($1 21$,6''+. PID *+>-*+B('. ' 1, &$'(-;+B( 99999, 9+(6< '*$%+ *+>-*+B('. '
*+>+4+. O&*+#$, 6'4- PID "36 -'2$459"6('., $* *6 0"&6( 2$%($1*$ *+9*+>6*. E($406, TT
2$#+98%+6( tty, *+ #$($1$< %82$4*.6('. 21$;1+<<+, + STAT $($01+3+6( '$'($.*-6
21$;1+<<8. TIME Ñ D($ %16<., % (6>6*-6 #$($1$;$ 21$;1+<<+ %82$4*.4+'5 *+ CPU. O08>*$
D($ *6 $0C66 %16<. ' <$<6*(+ 9+2"'#+ 21$;1+<<8, (+# #+# 0$45@-*'(%$ 21$;1+<< 21$%$&.(
<*$;$ %16<6*- % $3-&+*-- '$08(-=, 2163&6 >6< -< 2$(160"6('. %16<. *+ CPU. ?+#$*6,,
COMMAND Ñ D($ #$<+*&+, #$($1+. -'2$459$%+4+'5 &4. 9+2"'#+ 21$;1+<<8.

/$'("2*$ *6'#$45#$ 1+94->*87 $2,-= &4. -9<6*6*-. $($01+3+6<$= -*H$1<+,--. O&-* -9
*+-0$466 2$469*87 *+0$1$% Ñ auxww, ;&6 a 2$#+98%+6( -*H$1<+,-B $0$ %'67 9+2"C6**87
21$,6''+7 %'67 2$459$%+(646=, u $($01+3+6( -<. 2$459$%+(64. - -'2$459$%+*-6 2+<.(-
%4+&645,6< 21$,6''+, x 2$#+98%+6( -*H$1<+,-B $ 21$,6''+7 &6<$*$%, + ww 9+'(+%4.6( ps(1)
%8%$&-(5 2$4*"B #$<+*&*"B '(1$#" &4. #+3&$;$ 21$,6''+ %<6'($ 6I $0169#-, #$;&+ $*+
'(+*$%-('. '4-@#$< &4-**$= &4. D#1+*+.

A8%$& #$<+*&8 top(1)  %8;4.&-( +*+4$;->*$:
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% top

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

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

A8%$& 1+9&64I* *+ &%6 >+'(-. W+;$4$%$# (261%86 2.(5 -4- @6'(5 '(1$#) 2$#+98%+6( PID
2$'46&*6;$ 9+2"C6**$;$ 21$,6''+, '16&*BB 9+;1"9#" '-'(6<8 (#$($1+. $(1+3+6(, *+'#$45#$
'-'(6<+ 9+*.(+), %16<. 1+0$(8 '-'(6<8 (%16<. ' 2$'46&*6= 26169+;1"9#-) - (6#"C66 %16<..
O'(+45*86 &+**86 % 9+;$4$%#6 $(*$'.('. # #$4->6'(%" 9+2"C6**87 21$,6''$%, $0JI<"
-'2$459"6<$= $261+(-%*$= 2+<.(- - H+=4+ 2$&#+>#- ('%$2+), + (+#36 %16<6*-, #$($1$6
'-'(6<+ 21$%$&-( % 1+94->*87 '$'($.*-.7 21$,6''$1+. T'4- 9+;1"36* <$&"45 H+=4$%$=
'-'(6<8 ZFS, '(1$#+ ARC "#+98%+6(, '#$45#$ &+**87 084$ 21$>-(+*$ -9 #D@+ 2+<.(-, + *6 '
&-'#+.

?-36 9+;$4$%#+ 1+'2$4$36* 1.& '($40,$% ' -*H$1<+,-6=, +*+4$;->*$= %8%$&" #$<+*&8
ps(1), (+#$= #+# PID, -<. 2$459$%+(64., $0J6< CPU %16<6*- - #$<+*&+, 9+2"'(-%@+. 21$,6''.
F$ "<$4>+*-B top(1)  (+#36 $($01+3+6( $0J6< 2+<.(-, 9+*-<+6<8= 21$,6''$<. :(+
-*H$1<+,-. 1+9&646*+ *+ &%+ '($40,+: $&-* &4. $0C6;$ 1+9<61+ - $&-* &4. 169-&6*(*$;$
1+9<61+. O0C-= 1+9<61 Ñ D($ $0J6< 2+<.(-, #$($18= 2$(160$%+4'. 21-4$36*-B, +
169-&6*(*8= 1+9<61 Ñ D($ $0J6<, #$($18= $*$ H+#(->6'#- -'2$459"6( % &+**8= <$<6*(.

top(1)  +%($<+(->6'#- $0*$%4.6( $($01+36*-6 #+3&86 &%6 '6#"*&8. /1";$= -*(61%+4 <$3*$
"#+9+(5 ' 2$<$C5B -s .

3.8.2. !"#8"+Q#1%# ="(7#&&()

O&-* -9 '2$'$0$% %9+-<$&6='(%-. ' 4B08< 9+2"C6**8< 21$,6''$< -4- &6<$*$< Ñ
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$(21+%-(5 ,1?/"$  ' 2$<$C5B kill(1) . E"C6'(%"6( <*$36'(%$ 1+94->*87 '-;*+4$%; *6#$($186
-<6B( $216&64I**$6 9*+>6*-6, % ($ %16<. #+# &1";-6 $2-'+*8 % &$#"<6*(+,--
21-4$36*-.. F$459$%+(645 <$36( $(21+%4.(5 '-;*+48 ($45#$ '%$-< 21$,6''+<, - 2$28(#+
$(21+%-(5 '-;*+4 >"3$<" 21$,6''" 21-%6&I( # $@-0#6 $(#+9+ % &$'("26. U'#4B>6*-6<
.%4.6('. 2$459$%+(645 root , #$($18= <$36( $(21+%4.(5 '-;*+48 4B08< 21$,6''+<.

O261+,-$**+. '-'(6<+ (+#36 <$36( $(21+%4.(5 '-;*+48 21$,6''". T'4- 21-4$36*-6
*+2-'+*$ ' $@-0#+<- - 28(+6('. 2$4">-(5 &$'("2 # 2+<.(-, # #$($1$= $*$ *6 &$43*$
$01+C+(5'., FreeBSD $(21+%-( 21$,6''" '-;*+4 "?+1"@6*-6 '6;<6*(+,--" ( SIGSEGV). T'4-
21-4$36*-6 084$ *+2-'+*$ ' -'2$459$%+*-6< '-'(6<*$;$ %89$%+ alarm(3)  &4. $2$%6C6*-.
2$ -'(6>6*-- $216&646**$;$ %16<6*-, 6<" 0"&6( $(21+%46* '-;*+4 "K"&-45*-#" ( SIGALRM).

/4. $'(+*$%#- 21$,6''+ <$;"( -'2$459$%+(5'. &%+ '-;*+4+: SIGTERM - SIGKILL. SIGTERM Ñ D($
%634-%8= '2$'$0 9+%61@-(5 21$,6'', (+# #+# 21$,6'' <$36( 21$>-(+(5 '-;*+4, 9+#18(5 %'6
$(#18(86 H+=48 3"1*+4$% - 2$28(+(5'. 9+%61@-(5 (6#"C-6 $261+,-- 2616& $'(+*$%#$=.
A *6#$($187 '4">+.7 21$,6'' <$36( -;*$1-1$%+(5 SIGTERM, 6'4- $* *+7$&-('. % '616&-*6
9+&+>-, #$($1"B *6459. 2161%+(5.

SIGKILL *6 <$36( 08(5 21$-;*$1-1$%+* 21$,6''$<. O(21+%#+ SIGKILL 21$,6''" $08>*$
*6<6&46**$ $'(+*+%4-%+6( D($( 21$,6''. [1].

/1";-6 >+'($ -'2$459"6<86 '-;*+48 Ñ D($ SIGHUP, SIGUSR1 - SIGUSR2. F$'#$45#" $*-
216&*+9*+>6*8 &4. $0C6;$ 21-<6*6*-., 1+9*86 21$;1+<<8 <$;"( 16+;-1$%+(5 *+ *-7 2$-
1+9*$<".

?+21-<61, 2$'46 -9<6*6*-. #$*H-;"1+,-$**$;$ H+=4+ %60-'61%61+ *6$07$&-<$ "#+9+(5
%60-'61%61" 2616>-(+(5 6;$ #$*H-;"1+,-B. F6169+2"'# httpd  21-%6&I( # #1+(#$%16<6**$<"
21$'($B %60-'61%61+. A<6'($ D($;$ $(21+%5(6 &6<$*" '-;*+4 SIGHUP. N>(-(6, >($ 1+9*86
&6<$*8 <$;"( %6'(- '60. 2$-1+9*$<", 2$D($<" $01+(-(6'5 # &$#"<6*(+,-- &6<$*+, >($08
$216&64-(5, 21-%6&I( 4- SIGHUP # 364+6<$<" 169"45(+(".

#
N0-(5 '4">+=*8= 21$,6'' % '-'(6<6 Ñ 24$7+. -&6.. A >+'(*$'(-, init(8) , PID
1, .%4.6('. $'$08<. W+2"'# /bin/kill -s KILL 1  Ñ D($ 08'(18=, *$ *6
16#$<6*&"6<8= '2$'$0 %8#4B>-(5 '-'(6<". I,-?."  261621$%61.=(6
+1;"<6*(8 &4. kill(1)  @-&-.  *+3+(-6< Return .

3.9. 5;('(<8%
K'%$%#B"  216&$'(+%4.6( -*(61H6=' #$<+*&*$= '(1$#- &4. %9+-<$&6='(%-. ' $261+,-$**$=
'-'(6<$=. O0$4$>#+ 2$4">+6( #$<+*&8 -9 %7$&*$;$ #+*+4+ - %82$4*.6( -7. P*$;-6
$0$4$>#- 216&$'(+%4.B( %'(1$6**86 H"*#,-- &4. 2$<$C- % 2$%'6&*6%*87 9+&+>+7, (+#-7
#+# "21+%46*-6 H+=4+<-, 2$&'(+*$%#+ -<I* H+=4$% (file globbing), 16&+#(-1$%+*-6
#$<+*&*$= '(1$#-, <+#1$'8 #$<+*& - 2616<6**86 $#1"36*-.. FreeBSD 2$'(+%4.6('. '
*6'#$45#-<- $0$4$>#+<-, %#4B>+. Bourne shell ( sh(1)) - 1+'@-16**"B C shell ( tcsh(1) ).
/1";-6 $0$4$>#- &$'("2*8 % #$446#,-- 2$1($% FreeBSD, *+21-<61 zsh - bash.

U'2$459"6<+. $0$4$>#+ Ñ D($ &6='(%-(645*$ %$21$' 216&2$>(6*-=. F1$;1+<<-'(" *+ C
<$36( 08(5 "&$0*66 1+0$(+(5 ' C-2$&$0*$= $0$4$>#$=, (+#$= #+# tcsh(1) . F$459$%+(645
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Linux¨ <$36( 216&2$>6'(5 bash. G+3&+. $0$4$>#+ $04+&+6( "*-#+45*8<- '%$='(%+<-,
#$($186 <$;"( 2$&7$&-(5 -4- *6 2$&7$&-(5 2$& 216&2$>-(+6<"B 2$459$%+(646< 1+0$>"B
'16&", 2$D($<" '"C6'(%"6( %80$1, #+#"B $0$4$>#" -'2$459$%+(5.

O&*$= -9 1+'21$'(1+*I**87 %$9<$3*$'(6= $0$4$>#- .%4.6('. 9+%61@6*-6 -<I* H+=4$%.
G$;&+ 2$459$%+(645 %%$&-( 261%86 *6'#$45#$ 0"#% #$<+*&8 -4- -<6*- H+=4+ - *+3-<+6(
Tab, $0$4$>#+ +%($<+(->6'#- &$2-'8%+6( $'(+%@"B'. >+'(5 #$<+*&8 -4- -<6*- H+=4+.
!+''<$(1-< &%+ H+=4+ ' -<6*+<- foobar  - football . S($08 "&+4-(5 foobar , 2$459$%+(645
<$36( %%6'(- rm foo  - *+3+(5 Tab &4. 9+%61@6*-. -<6*- H+=4+.

?$ $0$4$>#+ 2$#+98%+6( ($45#$ rm foo . O*+ *6 '<$;4+ 9+%61@-(5 -<. H+=4+, 2$($<" >($ -
foobar , - football  *+>-*+B('. ' foo . ?6#$($186 $0$4$>#- -9&+B( 9%"#$%$= '-;*+4 -4-
2$#+98%+B( %'6 %+1-+*(8, 6'4- '$%2+&+6( 0$466 $&*$;$ -<6*-. F$459$%+(645 &$436* 9+(6<
%%6'(- &$2$4*-(645*86 '-<%$48, >($08 "#+9+(5 *"3*$6 -<. H+=4+. A%$& t  - 2$%($1*$6
*+3+(-6 Tab &$'(+($>*$, >($08 $0$4$>#+ $216&64-4+, #+#$6 -<. H+=4+ (160"6('., -
9+2$4*-4+ $'(+45*$6.

TC6 $&*+ $'$06**$'(5 $0$4$>#- Ñ -'2$459$%+*-6 2616<6**87 $#1"36*-.. F616<6**86
$#1"36*-. 216&'(+%4.B( '$0$= 2+1" 2616<6**+./#4B>, 71+*.C"B'. % $#1"36*--
$0$4$>#-. :($ $#1"36*-6 <$36( 08(5 21$>-(+*$ 4B0$= 21$;1+<<$=, 9+2"C6**$=
$0$4$>#$=, - 2$D($<" '$&613-( <*$36'(%$ *+'(1$6# 21$;1+<<. A !+'21$'(1+*6**86
2616<6**86 $#1"36*-.  21-%6&6* '2-'$# 1+'21$'(1+*I**87 2616<6**87 $#1"36*-. - -7
9*+>6*-=. O01+(-(6 %*-<+*-6, >($ -<6*+ 2616<6**87 $#1"36*-. %'6;&+ 9+2-'8%+B('. %
%617*6< 16;-'(16.

M"'$19" 6. C",@&%,(&"/-//)- @-&-3-//)- %B&7A-/1:

!#"#>#11+, O2-'+*-6

USER U<. (6#"C6;$ %$@6&@6;$ 2$459$%+(64..

PATH /%$6($>-6< 1+9&64I**8= '2-'$# #+(+4$;$% &4. 2$-'#+ 0-*+1*87
H+=4$%.

DISPLAY E6(6%$6 -<. &-'246. Xorg &4. 2$&#4B>6*-., 6'4- &$'("2*$.

SHELL L6#"C+. $0$4$>#+.

TERM U<. (-2+ (61<-*+4+ 2$459$%+(64.. U'2$459"6('. &4. $216&646*-.
%$9<$3*$'(6= (61<-*+4+.

TERMCAP W+2-'5 % 0+96 &+**87 escape-#$&$% (61<-*+4+ &4. %82$4*6*-.
1+94->*87 H"*#,-= (61<-*+4+.

OSTYPE L-2 $261+,-$**$= '-'(6<8.

MACHTYPE )17-(6#("1+ 21$,6''$1+ '-'(6<8.

EDITOR F16&2$>-(+6<8= (6#'($%8= 16&+#($1 2$459$%+(64..

PAGER F16&2$>-(+6<+. 2$459$%+(646< "(-4-(+ &4. 21$'<$(1+ (6#'(+
2$'(1+*->*$.

MANPATH /%$6($>-6< 1+9&64I**8= '2-'$# #+(+4$;$% &4. 2$-'#+ '(1+*-,
1"#$%$&'(%+.
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G+# "'(+*$%-(5 2616<6**"B $#1"36*-., 9+%-'-( $( -'2$459"6<$= $0$4$>#-. A tcsh(1)  -
csh(1) -'2$459"=(6 setenv &4. "'(+*$%#- 2616<6**87 $#1"36*-.. A sh(1) - bash -'2$459"=(6
export  &4. "'(+*$%#- (6#"C-7 2616<6**87 $#1"36*-.. A D($< 21-<616 "'(+*+%4-%+6('.
9*+>6*-6 EDITOR 2$ "<$4>+*-B % /usr/local/bin/emacs  &4. $0$4$>#- tcsh(1) :

% setenv EDITOR /usr/local/bin/emacs

:#%-%+46*(*+. #$<+*&+ &4. bash 0"&6(:

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

S($08 1+'#18(5 2616<6**"B $#1"36*-. - "%-&6(5 6I (6#"C66 9*+>6*-6, %%6&-(6 '-<%$4 $
2616& 6I -<6*6< % #$<+*&*$= '(1$#6. ?+21-<61, echo $TERM %8%6&6( (6#"C66 9*+>6*-6
2616<6**$= $TERM.

O0$4$>#- -*(61216(-1"B( '26,-+45*86 '-<%$48, -9%6'(*86 #+# <6(+'-<%$48, #+# $'$086
216&'(+%46*-. &+**87. ?+-0$466 1+'21$'(1+*I**8= <6(+'-<%$4 Ñ * , #$($18= $0$9*+>+6(
4B0$6 #$4->6'(%$ '-<%$4$% % -<6*- H+=4+. P6(+'-<%$48 <$;"( -'2$459$%+(5'. &4.
2$&'(+*$%#- -<I* H+=4$% (globbing). ?+21-<61, #$<+*&+ echo *  D#%-%+46*(*+ ls , 2$'#$45#"
$0$4$>#+ %80-1+6( %'6 H+=48, '$$(%6('(%"BC-6 @+04$*" \* , + echo %8%$&-( -7 %
#$<+*&*$= '(1$#6.

S($08 216&$(%1+(-(5 -*(61216(+,-B '26,-+45*$;$ '-<%$4+ $0$4$>#$=, D#1+*-1"=(6 6;$ '
2$<$C5B $01+(*$= #$'$= >61(8 ( \ ). ?+21-<61, echo $TERM %8%$&-( *+'(1$=#- (61<-*+4+,
($;&+ #+# echo \$TERM %8%$&-( '(1$#" $TERM 0"#%+45*$.

3.9.1. P0>#1#1%# (;('(<8%

E+<8= 21$'($= '2$'$0 *+%'6;&+ -9<6*-(5 $0$4$>#" 2$ "<$4>+*-B Ñ -'2$459$%+(5 chsh.
W+2"'# D($= #$<+*&8 $(#1$6( 16&+#($1, *+'(1$6**8= % 2616<6**$= $#1"36*-. EDITOR,
#$($1+. 2$ "<$4>+*-B "'(+*$%46*+ % vi(1) . U9<6*-(6 '(1$#" Shell:  *+ 2$4*8= 2"(5 # *$%$=
$0$4$>#6.

U4- -'2$459"=(6 chsh -s , #$($18= "'(+*$%-( "#+9+**"B $0$4$>#" 069 $(#18(-. 16&+#($1+.
?+21-<61, >($08 -9<6*-(5 $0$4$>#" *+ bash:

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

A%6&-(6 2+1$45 % #$<+*&*$= '(1$#6 - *+3<-(6 Return , >($08 -9<6*-(5 $0$4$>#". A8=&-(6
-9 '-'(6<8 - %$=&-(6 '*$%+, >($08 *+>+(5 -'2$459$%+(5 *$%"B $0$4$>#".

!
?$%+. $0$4$>#+ (;,0+.#'31(  &$43*+ 21-'"('(%$%+(5 % /etc/shells . T'4-
$0$4$>#+ 084+ "'(+*$%46*+ -9 G$446#,-- 2$1($% FreeBSD, #+# $2-'+*$ %
N'(+*$%#+ 21-4$36*-=: F+#6(8 - 2$1(8 , $*+ &$43*+ 08(5 +%($<+(->6'#-
&$0+%46*+ % D($( H+=4. T'4- 6I (+< *6(, &$0+%5(6 6I ' 2$<$C5B '46&"BC6=
#$<+*&8, 9+<6*-% 2"(5 *+ 2"(5 # %+@6= $0$4$>#6:
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# echo /usr/local/bin/bash >> /etc/shells

W+(6< '*$%+ 9+2"'(-(6 chsh(1) .

3.9.2. !"($)%1-.:# >#.($: "+;(.: & (;('(<8(@

UNIX¨ $0$4$>#+ Ñ D($ *6 21$'($ #$<+*&*8= -*(61216(+($1, + <$C*8= -*'(1"<6*(,
#$($18= 2$9%$4.6( 2$459$%+(64.< %82$4*.(5 #$<+*&8, 2616*+21+%4.(5 -7 %8%$& - %%$&, +
(+#36 $0J6&-*.(5 #$<+*&8 % ,62$>#- &4. "4">@6*-. #$*6>*$;$ 169"45(+(+. A '$>6(+*--
'$ %'(1$6**8<- #$<+*&+<- D($ 216&$'(+%4.6( 2$459$%+(64B '16&", '2$'$0*"B
<+#'-<-9-1$%+(5 DHH6#(-%*$'(5 1+0$(8.

F616*+21+%46*-6 % $0$4$>#6 Ñ D($ &6='(%-6 $(21+%#- %8%$&+ -4- %%$&+ #$<+*&8 % &1";"B
#$<+*&" -4- H+=4. ?+21-<61, >($08 '$71+*-(5 %8%$& #$<+*&8 ls(1) % H+=4, 2616*+21+%5(6
%8%$&:

% ls  > directory_listing.txt

E$&613-<$6 #+(+4$;+ (62615 0"&6( $($01+36*$ % H+=46 directory_listing.txt . ?6#$($186
#$<+*&8, *+21-<61 sort(1) , <$;"( -'2$459$%+(5'. &4. >(6*-. %%$&+. S($08 $('$1(-1$%+(5
D($( '2-'$#, 2616*+21+%5(6 %%$&:

% sort  < directory_listing.txt

A7$&*86 &+**86 0"&"( $('$1(-1$%+*8 - %8%6&6*8 *+ D#1+*. S($08 2616*+21+%-(5 D(-
&+**86 % &1";$= H+=4, <$3*$ 2616*+21+%-(5 %8%$& sort(1) , -9<6*-% *+21+%46*-6:

% sort  < directory_listing.txt > sorted.txt

A$ %'67 216&8&"C-7 21-<61+7 #$<+*&8 %82$4*.B( 2616*+21+%46*-6 ' -'2$459$%+*-6<
H+=4$%87 &6'#1-2($1$%. G+3&+. UNIX¨-'-'(6<+ -<66( H+=4$%86 &6'#1-2($18, %#4B>+.
'(+*&+1(*8= %%$& (stdin), '(+*&+1(*8= %8%$& (stdout) - '(+*&+1(*8= %8%$& $@-0$# (stderr).
G+3&8= -9 *-7 -<66( '%$I *+9*+>6*-6: %%$& <$36( $'"C6'(%4.(5'. ' #4+%-+("18 -4-
<8@- Ñ "'(1$='(%, 216&$'(+%4.BC-7 %7$&*86 &+**86. A8%$& <$36( *+21+%4.(5'. *+
D#1+* -4- 0"<+;" % 21-*(616. ) $@-0#- Ñ D($ %'I, >($ -'2$459"6('. &4. &-+;*$'(->6'#-7
-4- '$$0C6*-= $0 $@-0#+7. A'6 (1- (-2+ '>-(+B('. H+=4$%8<- &6'#1-2($1+<-,
$'*$%+**8<- *+ %%$&6-%8%$&6, - -*$;&+ *+98%+B('. 2$($#+<-.

E 2$<$C5B D(-7 &6'#1-2($1$% $0$4$>#+ 2$9%$4.6( 2616&+%+(5 %8%$& - %%$& <63&"
1+94->*8<- #$<+*&+<- - 2616*+21+%4.(5 -7 % H+=4 -4- -9 H+=4+. /1";$= <6($&
2616*+21+%46*-. Ñ $261+($1 #$*%6=61+.

O261+($1 UNIX¨ pipe, | , 2$9%$4.6( 2616&+%+(5 %8%$& $&*$= #$<+*&8 *+21.<"B -4-
*+21+%4.(5 6;$ &1";$= 21$;1+<<6. F$ '"(-, pipe 2$9%$4.6( 2616&+(5 '(+*&+1(*8= %8%$&
$&*$= #$<+*&8 % #+>6'(%6 '(+*&+1(*$;$ %%$&+ &1";$= #$<+*&8, *+21-<61:
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% cat directory_listing.txt | sort  | less

A D($< 21-<616 '$&613-<$6 H+=4+ directory_listing.txt  0"&6( $('$1(-1$%+*$, + %8%$&
2616&+* % less(1). :($ 2$9%$4.6( 2$459$%+(64B 21$#1">-%+(5 %8%$& % "&$0*$< (6<26 -
216&$(%1+C+6( 6;$ -'>69*$%6*-6 ' D#1+*+.

3.10. 2#8&.():# "#$+8.(":
K$45@+. >+'(5 *+'(1$=#- FreeBSD %82$4*.6('. 2"(I< 16&+#(-1$%+*-. (6#'($%87 H+=4$%,
2$D($<" 16#$<6*&"6('. $'%$-(5 (6#'($%8= 16&+#($1. A 0+9$%"B '-'(6<" FreeBSD %7$&-(
*6'#$45#$ (+#-7 16&+#($1$%, + 6CI 0$45@6 &$'("2*$ % G$446#,-- 2$1($%.

F1$'($= 16&+#($1 &4. $'%$6*-. Ñ D($ ee(1), >($ $9*+>+6( Ç46;#-= 16&+#($1È. S($08
9+2"'(-(5 6;$, %%6&-(6 ee +,*_-'.#' , ;&6 13:_E"5$"  Ñ D($ -<. 16&+#(-1"6<$;$ H+=4+. A*"(1-
16&+#($1+ %'6 #$<+*&8 &4. "21+%46*-. 6;$ H"*#,-.<- 2616>-'46*8 % %617*6= >+'(-
D#1+*+. E-<%$4 #+16(#- ( ^) $0$9*+>+6( Ctrl , 2$D($<" ^e $9*+>+6( Ctrl V+Ve . /4. %87$&+ -9 ee(1)
*+3<-(6 Esc - %8061-(6 2"*#( Ç2$#-*"(5 16&+#($1È % ;4+%*$< <6*B. T'4- H+=4 084
-9<6*6*, 16&+#($1 216&4$3-( '$71+*-(5 -9<6*6*-..

FreeBSD (+#36 %#4B>+6( 0$466 <$C*86 (6#'($%86 16&+#($18, (+#-6 #+# vi(1) , % '$'(+%6
0+9$%$= '-'(6<8. /1";-6 16&+#($18, *+21-<61 editors/emacs  - editors/vim , &$'("2*8 %
#$446#,-- 2$1($% FreeBSD. :(- 16&+#($18 216&$'(+%4.B( 0$45@6 %$9<$3*$'(6=, *$ -7
$'%$6*-6 '4$3*66. U9">6*-6 0$466 <$C*$;$ 16&+#($1+, (+#$;$ #+# vim -4- Emacs, <$36(
'D#$*$<-(5 %16<. % &$4;$'1$>*$= 261'26#(-%6.

P*$;-6 21-4$36*-., #$($186 -9<6*.B( H+=48 -4- (160"B( %%$&+ (6#'(+, +%($<+(->6'#-
$(#18%+B( (6#'($%8= 16&+#($1. S($08 -9<6*-(5 16&+#($1 2$ "<$4>+*-B, "'(+*$%-(6
2616<6**"B $#1"36*-. EDITOR, #+# $2-'+*$ % O0$4$>#- .

3.11. 9&."(@&.)+ % 90': 9&."(@&.)
N'(1$='(%$ Ñ D($ (61<-*, % $'*$%*$< -'2$459"6<8= &4. $2-'+*-. +22+1+(*87
#$<2$*6*($% '-'(6<8, (+#-7 #+# &-'#-, 21-*(618, %-&6$#+1(8 - #4+%-+("18. F1- 9+;1"9#6
FreeBSD 0$45@-*'(%$ '$$0C6*-= $(*$'.('. # $0*+1"36*-B "'(1$='(%. G$2-. D(-7
'$$0C6*-= '$71+*.6('. % H+=46 /var/run/dmesg.boot .

N #+3&$;$ "'(1$='(%+ 6'(5 -<. - *$<61. ?+21-<61, ada0 Ñ D($ 261%8= 3I'(#-= &-'# SATA, +
kbd0 $0$9*+>+6( #4+%-+("1".

K$45@-*'(%$ "'(1$='(% % FreeBSD &$43*8 08(5 &$'("2*8 >6169 '26,-+45*86 H+=48,
*+98%+6<86 "94+<- "'(1$='(%, #$($186 1+'2$4$36*8 % /dev .

3.12. K="+)(<1%8
?+-0$466 2$4*+. &$#"<6*(+,-. 2$ FreeBSD 216&'(+%46*+ % %-&6 E21+%$>*-#+ (manual
pages). F$>(- #+3&+. 21$;1+<<+ % '-'(6<6 -<66( #1+(#$6 '21+%$>*$6 1"#$%$&'(%$,
$0J.'*.BC66 $'*$%8 1+0$(8 - &$'("2*86 +1;"<6*(8. :(- 1"#$%$&'(%+ <$3*$
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21$'<+(1-%+(5 ' 2$<$C5B #$<+*&8 man:

% man command

;&6 command  Ñ D($ *+9%+*-6 #$<+*&8, $ #$($1$= *"3*$ "9*+(5 0$45@6. ?+21-<61, >($08
"9*+(5 0$45@6 $ ls(1), %%6&-(6:

% man ls

E(1+*-,8 E21+%$>*-#+ 1+9&646*8 *+ 1+9&648, #$($186 $0$9*+>+B( (-2 (6<8. A FreeBSD
&$'("2*8 '46&"BC-6 1+9&648:

1. F$459$%+(645'#-6 #$<+*&8.

2. E-'(6<*86 %89$%8 - #$&8 $@-0$#.

3. Y"*#,-- % 0-04-$(6#+7 C.

4. /1+=%618 "'(1$='(%.

5. Y$1<+(8 H+=4$%.

6. !+9%46>6*-. - &1";-6 -;18.

7. !+94->*+. -*H$1<+,-..

8. E-'(6<*86 #$<+*&8 $0'4"3-%+*-. - D#'24"+(+,--.

9. U*(61H6='8 .&1+ '-'(6<8.

A *6#$($187 '4">+.7 $&*+ - (+ 36 (6<+ <$36( %'(16>+(5'. % *6'#$45#-7 1+9&64+7 $*4+=*-
1"#$%$&'(%+. ?+21-<61, '"C6'(%"6( 2$459$%+(645'#+. #$<+*&+ chmod - '-'(6<*8= %89$%
chmod(). S($08 "#+9+(5 man(1) , #+#$= 1+9&64 $($01+3+(5, "#+3-(6 *$<61 1+9&64+:

% man 1 chmod

:($ $($01+9-( '21+%$>*"B '(1+*-," &4. 2$459$%+(645'#$= #$<+*&8 chmod(1) . E'84#- *+
$216&64I**8= 1+9&64 $*4+=*-1"#$%$&'(%+ (1+&-,-$**$ 9+#4B>+B('. % '#$0#- %
2-'5<6**$= &$#"<6*(+,--, 2$D($<" chmod(1)  $(*$'-('. # 2$459$%+(645'#$= #$<+*&6, +
chmod(2)  Ñ # '-'(6<*$<" %89$%".

T'4- *+9%+*-6 '(1+*-,8 1"#$%$&'(%+ *6-9%6'(*$, -'2$459"=(6 man -k &4. 2$-'#+ #4B>6%87
'4$% % $2-'+*-.7 '(1+*-, 1"#$%$&'(%+:

% man -k  mail

:(+ #$<+*&+ %8%$&-( '2-'$# #$<+*&, '$&613+C-7 #4B>6%$6 '4$%$ "mail" % -7 $2-'+*-.7.
:($ D#%-%+46*(*$ -'2$459$%+*-B apropos(1) .

S($08 21$>-(+(5 $2-'+*-. %'67 #$<+*& % /usr/sbin , %%6&-(6:
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% cd /usr/sbin
% man -f  *  | more

-4-

% cd /usr/sbin
% whatis *  |more

3.12.1. L+@': GNU Info

FreeBSD %#4B>+6( *6'#$45#$ 21-4$36*-= - "(-4-(, '$9&+**87 Free Software Foundation
(FSF). F$<-<$ man-'(1+*-,, D(- 21$;1+<<8 <$;"( '$&613+(5 ;-261(6#'($%86 &$#"<6*(8,
*+98%+6<86 H+=4+<- info . U7 <$3*$ 21$'<+(1-%+(5 ' 2$<$C5B info(1)  -4-, 6'4-
"'(+*$%46* editors/emacs , % 163-<6 info 16&+#($1+ emacs.

S($08 -'2$459$%+(5 info(1) , %%6&-(6:

% info

/4. #1+(#$;$ %%6&6*-. %%6&-(6 h. /4. 08'(1$= '21+%#- 2$ #$<+*&+< %%6&-(6 ?.

[1] E"C6'(%"6( *6'#$45#$ 9+&+>, #$($186 *6 <$;"( 08(5 2161%+*8. ?+21-<61, 6'4- 21$,6'' 28(+6('. 21$>-(+(5 H+=4,
*+7$&.C-='. *+ &1";$< #$<25B(616 % '6(-, - D($( #$<25B(61 *6&$'("26*, 21$,6'' '>-(+6('. *621618%+6<8<. A
#$*6>*$< -($;6 21$,6'' 9+%61@-('. 2$ (+=<+"(", $08>*$ >6169 &%6 <-*"(8. G+# ($45#$ D($ 21$-9$=&6(, 21$,6'' 0"&6(
"0-(.
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F'+)+ 4. 9&.+1()8+ ="%'(D#1%@: =+8#.: %
=(".:

4.1. 5;0("
FreeBSD 2$'(+%4.6('. ' 0$;+(8< *+0$1$< '-'(6<*87 -*'(1"<6*($% % '$'(+%6 0+9$%$=
'-'(6<8. G1$<6 ($;$, FreeBSD 216&$'(+%4.6( &%6 &$2$4*-(645*86 (67*$4$;-- &4.
"'(+*$%#- '($1$**6;$ 21$;1+<<*$;$ $06'26>6*-.: #$446#,-B 2$1($% FreeBSD &4.
"'(+*$%#- -9 -'7$&*87 #$&$% - 2+#6(8 &4. "'(+*$%#- -9 216&%+1-(645*$ '$01+**87
0-*+1*87 H+=4$%. O0+ <6($&+ <$;"( 08(5 -'2$459$%+*8 &4. "'(+*$%#- 21$;1+<<*$;$
$06'26>6*-. #+# ' 4$#+45*87 *$'-(646=, (+# - -9 '6(-.

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ !+9*-,+ <63&" 0-*+1*8<- 2+#6(+<- - 2$1(+<-.

¥ G+# *+=(- '($1$**66 21$;1+<<*$6 $06'26>6*-6, 2$1(-1$%+**$6 *+ FreeBSD.

¥ G+# "21+%4.(5 0-*+1*8<- 2+#6(+<- ' 2$<$C5B pkg.

¥ G+# '$01+(5 '($1$**66 21$;1+<<*$6 $06'26>6*-6 -9 -'7$&*87 #$&$% ' -'2$459$%+*-6<
G$446#,-- 2$1($%.

¥ G+# *+=(- H+=48, "'(+*$%46**86 ' 21-4$36*-6<, &4. 2$'(-"'(+*$%$>*$= *+'(1$=#-.

¥ S($ &64+(5, 6'4- "'(+*$%#+ 21$;1+<<*$;$ $06'26>6*-. *6 "&+4+'5.

4.2. 5;0(" -&.+1()8% ="(6"+>>1(6( (;#&=#<#1%,
F$1( FreeBSD Ñ D($ *+0$1 H+=4$%, 216&*+9*+>6**87 &4. +%($<+(-9+,-- 21$,6''+
#$<2-4.,-- 21-4$36*-. -9 -'7$&*$;$ #$&+. Y+=48, -9 #$($187 '$'($-( 2$1(, '$&613+( %'B
*6$07$&-<"B -*H$1<+,-B &4. +%($<+(->6'#$= 9+;1"9#-, 1+'2+#$%#-, *+4$36*-.
-'21+%46*-=, #$<2-4.,-- - "'(+*$%#- 21-4$36*-..

T'4- 21$;1+<<*$6 $06'26>6*-6 6CI *6 +&+2(-1$%+*$ - *6 21$(6'(-1$%+*$ *+ FreeBSD,
<$36( 2$(160$%+(5'. 16&+#(-1$%+*-6 -'7$&*$;$ #$&+ &4. 6;$ 21+%-45*$= "'(+*$%#- -
1+0$(8.

O&*+#$ 0$466 36000 '($1$**-7 21-4$36*-= "36 2$1(-1$%+*8 *+ FreeBSD. F$ %$9<$3*$'(-
D(- 21-4$36*-. &$'("2*8 &4. 9+;1"9#- % %-&6 216&%+1-(645*$ '#$<2-4-1$%+**87
@"B-(%+ .

F+#6(+<- <$3*$ "21+%4.(5 ' 2$<$C5B #$<+*& "21+%46*-. 2+#6(+<- FreeBSD.

G+# 2+#6(8, (+# - 2$1(8 ">-(8%+B( 9+%-'-<$'(-. T'4- 21-4$36*-6 "'(+*+%4-%+6('. '
2$<$C5B 2+#6(+ -4- 2$1(+, + *6$07$&-<+. 0-04-$(6#+ 6CI *6 "'(+*$%46*+, D(+ 0-04-$(6#+
0"&6( +%($<+(->6'#- "'(+*$%46*+ 261%$=.

F+#6( FreeBSD '$&613-( 216&%+1-(645*$ '#$<2-4-1$%+**86 %61'-- %'67 #$<+*&
21-4$36*-., + (+#36 4B086 #$*H-;"1+,-$**86 H+=48 - &$#"<6*(+,-B. F+#6($< <$3*$
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"21+%4.(5 ' 2$<$C5B #$<+*& pkg(8) , (+#-7 #+# pkg install .

Q$(. D(- &%6 (67*$4$;-- '7$3-, 2+#6(8 - 2$1(8 -<6B( '%$- '-45*86 '($1$*8. A8061-(6
(67*$4$;-B, #$($1+. '$$(%6('(%"6( %+@-< 2$(160*$'(.<, &4. "'(+*$%#- #$*#16(*$;$
21-4$36*-..

*&-137=-,(+" @"B-(%+

¥ E3+(8= tar-+17-% 2+#6(+ $08>*$ <6*5@6, >6< '3+(8= tar-+17-% ' -'7$&*8< #$&$<
21-4$36*-..

¥ F+#6(8 *6 (160"B( %16<6*- *+ #$<2-4.,-B. /4. 0$45@-7 21-4$36*-=, (+#-7 #+#
Firefox, KDE Plasma -4- GNOME, D($ <$36( 08(5 %+3*$ *+ <6&46**$= '-'(6<6.

¥ F+#6(8 *6 (160"B( 2$*-<+*-. 21$,6''+ #$<2-4.,-- 21$;1+<<*$;$ $06'26>6*-. %
FreeBSD.

*&-137=-,(+" @%&(%+

¥ F+#6(8 $08>*$ #$<2-4-1"B('. ' #$*'61%+(-%*8<- 2+1+<6(1+<-, (+# #+# $*- &$43*8
1+0$(+(5 *+ <+#'-<+45*$< #$4->6'(%6 '-'(6<. F1- #$<2-4.,-- -9 2$1($% <$3*$
-9<6*-(5 2+1+<6(18 #$<2-4.,--.

¥ ?6#$($186 21-4$36*-. -<6B( 2+1+<6(18 *+ D(+26 #$<2-4.,--, $216&64.BC-6, #+#-6
H"*#,-- 0"&"( "'(+*$%46*8. ?+21-<61, NGINX¨ <$3*$ *+'(1$-(5 ' @-1$#-< *+0$1$<
1+94->*87 %'(1$6**87 $2,-=.

A *6#$($187 '4">+.7 &4. $&*$;$ 21-4$36*-. <$;"( '"C6'(%$%+(5 *6'#$45#$ 2+#6($% '
1+9*8<- *+'(1$=#+<-. ?+21-<61, NGINX¨ &$'("26* % %-&6 2+#6($% nginx  - nginx-lite .
F61%8= -<66( ;$1+9&$ 0$45@6 %#4B>6**87 $2,-=, *$ D($, % '%$B $>616&5, (160"6(
"'(+*$%#- <*$36'(%+ 9+%-'-<$'(6= &4. 6;$ 1+0$(8, >($ "%64->-%+6( 9+*-<+6<$6 <6'($
- 2$%617*$'(5 &4. +(+#.

L1+*9-(-%*86 9+%-'-<$'(- <$;"( '(+(5 &$%$45*$ 0$45@-<-, *+21-<61, 2$4*8= 2+#6(
nginx  2$(.*6( 9+ '$0$= *6'#$45#$ X-0-04-$(6#, >($ <$36( $#+9+(5'. *6$3-&+**8<.
E0$1#+ -9 2$1($% 2$9%$4.6( %801+(5 ($45#$ *"3*86 $2,--, -906;+. 2$&7$&+ Ç%'I
%#4B>6*$È. A *6#$($187 '4">+.7 &4. $&*$;$ 21-4$36*-. <$;"( '"C6'(%$%+(5 *6'#$45#$
2+#6($% ' 1+9*8<- *+'(1$=#+<-.

¥ N'4$%-. 4-,6*9-1$%+*-. *6#$($187 21$;1+<<*87 21$&"#($% 9+216C+B(
1+'21$'(1+*6*-6 % 0-*+1*$< %-&6. L+#$6 21$;1+<<*$6 $06'26>6*-6 &$43*$
1+'21$'(1+*.(5'. % %-&6 -'7$&*$;$ #$&+, #$($18= #$*6>*8= 2$459$%+(645 &$436*
'+<$'($.(645*$ '#$<2-4-1$%+(5.

¥ ?6#$($186 4B&- *6 &$%61.B( 0-*+1*8< &-'(1-0"(-%+< -4- 216&2$>-(+B( -9">+(5
-'7$&*8= #$&, >($08 %8.%-(5 2$(6*,-+45*86 21$046<8.

¥ U'7$&*8= #$& *6$07$&-< &4. 21-<6*6*-. 2$459$%+(645'#-7 -'21+%46*-=.

/4. $('463-%+*-. $0*$%46*-= 2$1($% 2$&2-@-(6'5 *+ 1+''84#- E2-'$# 1+''84#-,
2$'%.CI**8= F$1(+< FreeBSD  - E2-'$# 1+''84#-, 2$'%.CI**8= $@-0#+< % 2$1(+7
FreeBSD.

" F616& "'(+*$%#$= 21-4$36*-. 21$%615(6 https://vuxml.freebsd.org/  *+
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*+4->-6 '%.9+**87 21$046< ' 069$2+'*$'(5B.

/4. 21$%61#- "'(+*$%46**87 2+#6($% *+ *+4->-6 -9%6'(*87 ".9%-<$'(6=
%82$4*-(6 #$<+*&" pkg audit -F .

O'(+%@+.'. >+'(5 D($= ;4+%8 $0J.'*.6(, #+# -'2$459$%+(5 2+#6(8 - 2$1(8 &4. "'(+*$%#- -
"21+%46*-. '($1$**-< 21$;1+<<*8< $06'26>6*-6< % FreeBSD.

4.3. !(%&8 ="(6"+>>1(6( (;#&=#<#1%,
E2-'$# &$'("2*87 21-4$36*-= &4. FreeBSD 2$'($.**$ 1+'(6(. E"C6'(%"6( *6'#$45#$
'2$'$0$% *+=(- 21$;1+<<*$6 $06'26>6*-6 &4. "'(+*$%#-:

¥ A60-'+=( FreeBSD '$&613-( +#("+45*8= 2$-'#$%8= '2-'$# %'67 &$'("2*87 21-4$36*-=
*+ '(1+*-,6 F$1(+4+ 2$1($% . F$1(8 <$3*$ -'#+(5 2$ *+9%+*-B 21-4$36*-. -4- 2$
#+(6;$1-- 21$;1+<<*$;$ $06'26>6*-..

¥ /D* Z+*;-44 2$&&613-%+6( FreshPorts , #$($18= 216&$'(+%4.6( "&$0*8= 2$-'# -
$('463-%+6( -9<6*6*-. % 21-4$36*-.7 -9 #$446#,-- 2$1($%. W+16;-'(1-1$%+**86
2$459$%+(64- <$;"( '$9&+(5 -*&-%-&"+45*8= '2-'$# *+04B&6*-., >($08 2$4">+(5
+%($<+(->6'#-6 "%6&$<46*-. 2$ D46#(1$**$= 2$>(6 21- $0*$%46*-- $('463-%+6<87
2$1($%.

¥ T'4- *+=(- #$*#16(*$6 21-4$36*-6 '(+*$%-('. '4$3*$, 2$21$0"=(6 2$-'#+(5 *+ (+#-7
'+=(+7, #+# SourceForge  -4- GitHub , + 9+(6< 21$%615(6 ''84#" Ports Portal , >($08 "9*+(5,
084$ 4- D($ 21-4$36*-6 2$1(-1$%+*$.

¥ F$-'# 162$9-($1-. 0-*+1*87 2+#6($% &4. 21-4$36*-. ' 2$<$C5B #$<+*&8 pkg(8)

4.4. P&=('30()+1%# pkg $', -="+)'#1%, ;%1+"1:>%
=+8#.+>%
pkg(8)  216&$'(+%4.6( -*(61H6=' &4. "21+%46*-. 2+#6(+<-: 16;-'(1+,--, &$0+%46*-.,
"&+46*-. - $0*$%46*-. 2+#6($%.

/4. '+=($%, #$($186 7$(.( -'2$459$%+(5 ($45#$ 216&%+1-(645*$ '$01+**86 0-*+1*86
2+#6(8 -9 961#+4 FreeBSD, "21+%46*-. 2+#6(+<- ' 2$<$C5B pkg(8)  <$36( 08(5 &$'(+($>*$.

O&*+#$ &4. '+=($%, '$0-1+BC-7 -9 -'7$&*$;$ #$&+, 2$(160"6('. $(&645*8= -*'(1"<6*(
"21+%46*-. 2$1(+<- .

F$'#$45#" pkg(8)  1+0$(+6( ($45#$ ' 0-*+1*8<- 2+#6(+<-, $* *6 .%4.6('. 9+<6*$= (+#-<
-*'(1"<6*(+<. :(- -*'(1"<6*(8 <$3*$ -'2$459$%+(5 &4. "'(+*$%#- 21$;1+<<*$;$
$06'26>6*-. #+# -9 0-*+1*87 2+#6($%, (+# - -9 #$446#,-- 2$1($%, ($;&+ #+# pkg(8)
"'(+*+%4-%+6( ($45#$ 0-*+1*86 2+#6(8.

4.4.1. S+<+'( "+;(.: & pkg

A'6 2$&&613-%+6<86 %61'-- FreeBSD (62615 '$&613+( /usr/sbin/pkg , (+#36 -9%6'(*8= #+#
pkg(7) . :($ *60$45@+. 9+;4"@#+, #$($1+. $04+&+6( 4-@5 <-*-<+45*$=
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H"*#,-$*+45*$'(5B, *6$07$&-<$= &4. "'(+*$%#- *+'($.C6;$ pkg(8) .

! /4. "'26@*$;$ 9+%61@6*-. 21$,6''+ *+>+45*$= 9+;1"9#- (160"6('. 1+0$>66
2$&#4B>6*-6 # U*(61*6(".

A82$4*-(6 #$<+*&" pkg(8)  -9 #$<+*&*$= '(1$#-:

# pkg

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

The package management tool is not yet installed on your system.
Do you want to fetch and install it now? [y/N]

pkg(7)  26167%+(-( #$<+*&", - 6'4- %8 2$&(%61&-(6 '%$I *+<616*-6, 9+;1"9-( tarball pkg(8) ,
"'(+*$%-( pkg(8)  -9 *6;$, -*-,-+4-9-1"6( 4$#+45*"B 0+9" &+**87 2+#6($%, + 9+(6<
%82$4*-( -9*+>+45*$ 9+21$@6**"B #$<+*&".

K$466 *$%86 %61'-- pkg(7)  2$&&613-%+B( pkg -N &4. 21$%61#-, "'(+*$%46* 4- pkg(8) , 069
9+2"'#+ 21$,6''+ "'(+*$%#-, -, *+$0$1$(, pkg bootstrap[-f]  &4. "'(+*$%#- pkg(8)  (-4-
21-*"&-(645*$= 2616"'(+*$%#-) 069 %82$4*6*-. &1";-7 &6='(%-=.

U*H$1<+,-. 2$ -'2$459$%+*-B pkg &$'("2*+ *+ pkg(8)  -4- 21- 9+2"'#6 pkg 069
&$2$4*-(645*87 +1;"<6*($%. /$2$4*-(645*86 2+1+<6(18 *+'(1$=#- pkg $2-'+*8 %
pkg.conf(5) .

G+3&8= +1;"<6*( #$<+*&8 pkg &$#"<6*(-1$%+* % '$$(%6('(%"BC6< 1"#$%$&'(%6,
'26,-H->*$< &4. #$<+*&8.

S($08 21$>-(+(5 '21+%$>*"B '(1+*-," &4. pkg install , *+21-<61, %82$4*-(6 '46&"BC"B
#$<+*&":

# pkg help install

O'(+%@+.'. >+'(5 D($;$ 1+9&64+ &6<$*'(1-1"6( 1+'21$'(1+*I**86 9+&+>- "21+%46*-.
0-*+1*8<- 2+#6(+<-, #$($186 <$3*$ %82$4*.(5 ' 2$<$C5B pkg(8) . G+3&+. -9
216&'(+%46**87 #$<+*& 216&$'(+%4.6( <*$36'(%$ #4B>6= &4. *+'(1$=#- -7
-'2$459$%+*-.. F$&1$0*$'(- - &$2$4*-(645*86 21-<618 '<$(1-(6 % '21+%#6 (help) -4-
man-'(1+*-,6 '$$(%6('(%"BC6= #$<+*&8.

4.4.2. H)+".+'31:# % !(&'#$1%# 4#.)% !(".()

A6(#+ Quarterly  216&$'(+%4.6( 2$459$%+(64.< 0$466 216&'#+9"6<8= - '(+0-45*8= $28(
"'(+*$%#- - $0*$%46*-. 2$1($% - 2+#6($%. :($ &$'(-;+6('. 9+ '>I( ($;$, >($ % *6I %*$'.('.
($45#$ $0*$%46*-., *6 '%.9+**86 ' &$0+%46*-6< *$%87 H"*#,-=. A6(#- Quarterly 2$4">+B(
-'21+%46*-. 069$2+'*$'(- (#$($186 <$;"( %#4B>+(5 $0*$%46*-. %61'-= -4- $01+(*86
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2$1(8 #$<<-($%), -'21+%46*-. $@-0$#, + (+#36 -9<6*6*-., '%.9+**86 ' '$$(%6('(%-6<
2$1($% -4- -9<6*6*-. % -7 -*H1+'(1"#("16. A6(#+ Quarterly '$9&+I('. -9 HEAD % *+>+46
#+3&$;$ #%+1(+4+ (;$&+) % .*%+16, +21646, -B46 - $#(.016. A6(#- -<6*"B('. % '$$(%6('(%--
' ;$&$< (YYYY) - #%+1(+4$< (Q1-4), % #$($1$< $*- '$9&+*8. ?+21-<61, %6(#+ quarterly,
'$9&+**+. % .*%+16 2023 ;$&+, *+98%+6('. 2023Q1. ) %6(#+ Latest  216&$'(+%4.6(
2$459$%+(64.< '+<86 2$'46&*-6 %61'-- 2+#6($%.

S($08 2616#4B>-(5 pkg(8)  ' Quarterly *+ Latest, %82$4*-(6 '46&"BC-6 #$<+*&8:

# mkdir -p /usr/local/etc/pkg/repos
# echo 'FreeBSD: { url: "pkg+https://pkg.FreeBSD.org/${ABI}/latest" }' >
/usr/local/etc/pkg/repos/FreeBSD.conf

W+(6< %82$4*-(6 D(" #$<+*&", >($08 $0*$%-(5 #+(+4$;- 4$#+45*87 162$9-($1-6% 2+#6($%
&4. %6(#- Latest:

# pkg update -f

4.4.3. J#=(0%.("%% >($-'#@ ,$"+

!62$9-($1-- <$&"46= .&1+ 2$9%$4.B( 2$459$%+(64.< "'(+*+%4-%+(5 ;$($%86 #
-'2$459$%+*-B <$&"4-, (+#-6 #+# &1+=%618 ;1+H-#- - 2$&&613#+ '26,-H->*$;$
$0$1"&$%+*-.. ?+>-*+. ' FreeBSD 14.3, 21$6#( FreeBSD 216&$'(+%4.6( '$01+**86 <$&"4-
.&1+ &4. #+3&$= 2$&&613-%+6<$= %61'--. S($08 '$9&+(5 #$*H-;"1+,-B (+#$;$
162$9-($1-. (6'4- $*+ $('"('(%"6(), &$0+%5(6 '46&"BC66 % /usr/local/etc/pkg/repos/kmods.conf :

FreeBSD-kmods: {
Ê       url: "pkg+https://pkg.FreeBSD.org/ ${ABI} /KMODSFLAVOR",
Ê       mirror_type: "srv" ,
Ê       signature_type: "fingerprints" ,
Ê       fingerprints: "/usr/share/keys/pkg" ,
Ê       enabled: yes
}

F616<6**+. KMODSFLAVOR -'2$459"6( '46&"BC-= @+04$* -<6*$%+*-.:
kmods_PORTBRANCH_MINORRELEASE.

?+21-<61:

M"'$19" 7. Kmodsflavor

J#'%0 FreeBSD 6'+)1:# =(".: 8)+".+'31:# =(".:

FreeBSD 14.2-RELEASE kmods_latest_2 kmods_quarterly_2

FreeBSD 14.3-RELEASE kmods_latest_3 kmods_quarterly_3

FreeBSD 14.3-STABLE kmods_latest kmods_quarterly
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J#'%0 FreeBSD 6'+)1:# =(".: 8)+".+'31:# =(".:

FreeBSD 15.0-CURRENT kmods_latest

4.4.4. S+&."(@8+ pkg

pkg.conf(5)  Ñ D($ $0C6'-'(6<*8= #$*H-;"1+,-$**8= H+=4, -'2$459"6<8= "(-4-(+<-
pkg(8) . E(+*&+1(*$6 1+'2$4$36*-6 D($;$ H+=4+ Ñ /usr/local/etc/pkg.conf .

!
FreeBSD *6 (160"6( *+4->-. H+=4+ pkg.conf . P*$;-6 "'(+*$%#- 0"&"(
1+0$(+(5 069 pkg.conf  %$$0C6 -4- ' 2"'(8< pkg.conf  (9+ -'#4B>6*-6< '(1$# '
#$<<6*(+1-.<-).

E(1$#- % H+=46, *+>-*+BC-6'. ' '-<%$4+ "#", .%4.B('. #$<<6*(+1-.<- - -;*$1-1"B('..

Y+=4 -<66( H$1<+( UCL. /4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $ '-*(+#'-'6 libucl(3)
2$'6(-(6 $H-,-+45*8= '+=( UCL .

!+'2$9*+B('. '46&"BC-6 (-28 $2,-= - 4$;->6'#-6, '(1$#$%86 - '2-'#$%86.

Z$;->6'#+. $2,-. '>-(+6('. %#4B>I**$=, 6'4- % H+=46 #$*H-;"1+,-- "#+9+*$ $&*$ -9
'46&"BC-7 9*+>6*-=: YES, TRUE -4- ON.

4.4.5. !(%&8 =+8#.()

/4. 2$-'#+ 2+#6(+ <$3*$ -'2$459$%+(5 pkg-search(8) :

# pkg search nginx

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

modsecurity3-nginx-1.0.3       Instruction detection and prevention engine / nginx
Wrapper
nginx-1.22.1_2,3               Robust and small WWW server
nginx-devel-1.23.2_4           Robust and small WWW server
nginx-full-1.22.1_1,3          Robust and small WWW server (full package)
nginx-lite-1.22.1,3            Robust and small WWW server (lite package)
nginx-naxsi-1.22.1,3           Robust and small WWW server (plus NAXSI)
nginx-prometheus-exporter-0.10.0_7 Prometheus exporter for NGINX and NGINX Plus stats
nginx-ultimate-bad-bot-blocker-4.2020.03.2005_1 Nginx bad bot and other things blocker
nginx-vts-exporter-0.10.7_7    Server that scraps NGINX vts stats and export them via
HTTP
p5-Nginx-ReadBody-0.07_1       Nginx embeded perl module to read and evaluate a
request body
p5-Nginx-Simple-0.07_1         Perl 5 module for easy to use interface for Nginx Perl
Module
p5-Test-Nginx-0.30             Testing modules for Nginx C module development
py39-certbot-nginx-2.0.0       NGINX plugin for Certbot
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rubygem-passenger-nginx-6.0.15 Modules for running Ruby on Rails and Rack applications

4.4.6. 9&.+1()8+ % 0+6"-08+ =+8#.()

/4. "'(+*$%#- 0-*+1*$;$ 2+#6(+ <$3*$ -'2$459$%+(5 pkg-install(8) . :(+ #$<+*&+ -'2$459"6(
&+**86 162$9-($1-. &4. $216&646*-. %61'-- 21$;1+<<*$;$ $06'26>6*-., #$($1"B *"3*$
"'(+*$%-(5, + (+#36 *+4->-. *6"'(+*$%46**87 9+%-'-<$'(6=. ?+21-<61, &4. "'(+*$%#-
curl:

# pkg install curl

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Updating FreeBSD repository catalogue...
FreeBSD repository is up to date.
All repositories are up to date.
The following 9 package(s) will be affected (of 0 checked):

New packages to be INSTALLED:
Ê       ca_root_nss: 3.83
Ê       curl: 7.86.0
Ê       gettext-runtime: 0.21
Ê       indexinfo: 0.3.1
Ê       libidn2: 2.3.3
Ê       libnghttp2: 1.48.0
Ê       libpsl: 0.21.1_4
Ê       libssh2: 1.10.0.3
Ê       libunistring: 1.0

Number of packages to be installed: 9

The process will require 11 MiB more space.
3 MiB to be downloaded

Proceed with this action? [y/N]

?$%8= 2+#6( - 4B086 &$2$4*-(645*86 2+#6(8, "'(+*$%46**86 % #+>6'(%6 9+%-'-<$'(6=,
<$3*$ "%-&6(5 % '2-'#6 "'(+*$%46**87 2+#6($%:

# pkg info

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

ca_root_nss-3.83               Root certificate bundle from the Mozilla Project
curl-7.86.0                    Command line tool and library for transferring data
with URLs
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gettext-runtime-0.21.1         GNU gettext runtime libraries and programs
indexinfo-0.3.1                Utility to regenerate the GNU info page index
libidn2-2.3.3                  Implementation of IDNA2008 internationalized domain
names
libnghttp2-1.48.0              HTTP/2.0 C Library
libpsl-0.21.1_6                C library to handle the Public Suffix List
libssh2-1.10.0.3               Library implementing the SSH2 protocol
libunistring-1.0               Unicode string library
pkg-1.18.4                     Package manager

/4. 9+;1"9#- 2+#6(+ ' 2$'46&"BC6= "'(+*$%#$= 2$936 -4- % &1";$< <6'(6 -'2$459"=(6 pkg-
fetch(8) . ?+21-<61, >($08 '#+>+(5 nginx-lite :

# pkg fetch -d -o /usr/home/user/packages/ nginx-lite

¥ -d : -'2$459"6('. &4. 2$4">6*-. %'67 9+%-'-<$'(6=

¥ -o : -'2$459"6('. &4. "#+9+*-. #+(+4$;+ 9+;1"9#-

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Updating FreeBSD repository catalogue...
FreeBSD repository is up to date.
All repositories are up to date.
The following packages will be fetched:

New packages to be FETCHED:
Ê       nginx-lite: 1.22.1,3 (342 KiB: 22.20% of the 2 MiB to download)
Ê       pcre: 8.45_3 (1 MiB: 77.80% of the 2 MiB to download)

Number of packages to be fetched: 2

The process will require 2 MiB more space.
2 MiB to be downloaded.

Proceed with fetching packages? [y/N]:

/4. "'(+*$%#- 9+;1"36**87 2+#6($% <$3*$ -'2$459$%+(5 pkg-install(8)  '46&"BC-< $01+9$<:

# cd /usr/home/user/packages/

# pkg install nginx-lite-1.22.1,3.pkg

4.4.7. !('-<#1%# %1A(">+7%% (; -&.+1()'#11:O =+8#.+O

U*H$1<+,-B $0 "'(+*$%46**87 % '-'(6<6 2+#6(+7 <$3*$ 21$'<$(16(5 ' 2$<$C5B
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#$<+*&8 pkg-info(8) , #$($1+. 21- 9+2"'#6 069 #+#-7-4-0$ 2+1+<6(1$% %8%$&-( %61'-B
2+#6(+ &4. %'67 "'(+*$%46**87 2+#6($% -4- "#+9+**$;$ 2+#6(+.

?+21-<61, >($08 "9*+(5, #+#+. %61'-. pkg "'(+*$%46*+, %82$4*-(6:

# pkg info pkg

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

pkg-1.19.0
Name           : pkg
Version        : 1.19.0
Installed on   : Sat Dec 17 11:05:28 2022 CET
Origin         : ports-mgmt/pkg
Architecture   : FreeBSD:13:amd64
Prefix         : /usr/local
Categories     : ports-mgmt
Licenses       : BSD2CLAUSE
Maintainer     : pkg@FreeBSD.org
WWW            : https://github.com/freebsd/pkg
Comment        : Package manager
Options        :
Ê       DOCS           : on
Shared Libs provided:
Ê       libpkg.so.4
Annotations    :
Ê       FreeBSD_version: 1301000
Ê       repo_type      : binary
Ê       repository     : FreeBSD
Flat size      : 33.2MiB
Description    :
Package management tool

WWW: https://github.com/freebsd/pkg

4.4.8. 5;1()'#1%# -&.+1()'#11:O =+8#.()

N'(+*$%46**86 2+#6(8 <$3*$ $0*$%-(5 &$ -7 2$'46&*-7 %61'-= ' 2$<$C5B pkg-upgrade(8) :

# pkg upgrade

:(+ #$<+*&+ '1+%*-( "'(+*$%46**86 %61'-- ' &$'("2*8<- % #+(+4$;6 162$9-($1-. -
$0*$%-( -7 -9 162$9-($1-..

4.4.9. !"()#"8+ -&.+1()'#11:O =+8#.()

N.9%-<$'(- % 21$;1+<<*$< $06'26>6*-- 16;"4.1*$ $0*+1"3-%+B('. % '($1$**-7
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21-4$36*-.7. /4. 16@6*-. D($= 21$046<8 pkg %#4B>+6( %'(1$6**8= <67+*-9< +"&-(+.
S($08 $216&64-(5, 6'(5 4- -9%6'(*86 ".9%-<$'(- &4. 21$;1+<<*$;$ $06'26>6*-.,
"'(+*$%46**$;$ % '-'(6<6, -'2$459"=(6 pkg-audit(8) :

# pkg audit -F

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Fetching vuln.xml.xz: 100%  976 KiB 499.5kB/s    00:02
chromium-108.0.5359.98 is vulnerable:
Ê chromium -- multiple vulnerabilities
Ê CVE: CVE-2022-4440
Ê CVE: CVE-2022-4439
Ê CVE: CVE-2022-4438
Ê CVE: CVE-2022-4437
Ê CVE: CVE-2022-4436
Ê WWW: https://vuxml.FreeBSD.org/freebsd/83eb9374-7b97-11ed-be8f-3065ec8fd3ec.html

4.4.10. 9$+'#1%# =+8#.()

F+#6(8, #$($186 0$45@6 *6 *"3*8, <$3*$ "&+4-(5 ' 2$<$C5B pkg-delete(8) .

?+21-<61:

# pkg delete curl

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Checking integrity... done (0 conflicting)
Deinstallation has been requested for the following 1 packages (of 0 packages in the
universe):

Installed packages to be REMOVED:
Ê       curl :7.86.0

Number of packages to be removed: 1

The operation will free 4 MiB.

Proceed with deinstallation packages? [y/N]: y
[1/1] Deinstalling curl-7.86.0...
[1/1] Deleting files for curl-7.86.0: 100%
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4.4.11. T).(>+.%<#&8(# -$+'#1%# 1#%&=('30-#>:O =+8#.()

N&+46*-6 2+#6(+ <$36( $'(+%-(5 9+%-'-<$'(-, #$($186 0$45@6 *6 (160"B('.. ?6*"3*86
2+#6(8, "'(+*$%46**86 #+# 9+%-'-<$'(- (4-'($%86 2+#6(8), <$;"( 08(5 +%($<+(->6'#-
$0*+1"36*8 - "&+46*8 ' 2$<$C5B pkg-autoremove(8) :

# pkg autoremove

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Checking integrity... done (0 conflicting)
Deinstallation has been requested for the following 1 packages:

Installed packages to be REMOVED:
Ê       ca_root_nss-3.83

Number of packages to be removed: 1

The operation will free 723 KiB.

Proceed with deinstalling packages? [y/N]:

N'(+*$%46**86 % #+>6'(%6 9+%-'-<$'(6= 2+#6(8 *+98%+B('. "+(%3"(1#-,B131  2+#6(+<-.
?6+%($<+(->6'#-6 2+#6(8, ($ 6'(5 2+#6(8, #$($186 084- .%*$ "'(+*$%46*8 *6 % #+>6'(%6
9+%-'-<$'(- &4. &1";$;$ 2+#6(+, <$3*$ %8%6'(- ' 2$<$C5B:

# pkg prime-list

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

nginx
openvpn
sudo

pkg prime-list  Ñ D($ 2'6%&$*-< #$<+*&8, $0J.%46**8= % /usr/local/etc/pkg.conf . E"C6'(%"6(
<*$36'(%$ &1";-7 #$<+*&, #$($186 <$3*$ -'2$459$%+(5 &4. 9+21$'$% # 0+96 &+**87
2+#6($% '-'(6<8. ?+21-<61, #$<+*&+ pkg prime-origins  2$9%$4.6( 2$4">-(5 #+(+4$; 2$1($%
21$-'7$3&6*-. &4. "2$<.*"($;$ %8@6 '2-'#+:

# pkg prime-origins

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

www/nginx
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security/openvpn
security/sudo

:($( '2-'$# <$3*$ -'2$459$%+(5 &4. 2616'0$1#- %'67 2+#6($%, "'(+*$%46**87 % '-'(6<6, '
2$<$C5B -*'(1"<6*($% '0$1#-, (+#-7 #+# ports-mgmt/poudriere  -4- ports-mgmt/synth .

F$<6(-(5 "'(+*$%46**8= 2+#6( #+# +%($<+(->6'#-= <$3*$ ' 2$<$C5B:

# pkg set -A 1 devel/cmake

G+# ($45#$ 2+#6( '(+*$%-('. 4-'($%8< - 2$<6>+6('. #+# +%($<+(->6'#-=, $* %80-1+6('.
#$<+*&$= pkg autoremove.

F$<6(-(5 "'(+*$%46**8= 2+#6( #+# /-  +%($<+(->6'#-= <$3*$ ' 2$<$C5B:

# pkg set -A 0 devel/cmake

4.4.12. 9$+'#1%# -&.+"#)B%O =+8#.()

F$ "<$4>+*-B pkg 71+*-( 0-*+1*86 2+#6(8 % #D@-#+(+4$;6, $216&64I**$< 2+1+<6(1$<
PKG_CACHEDIR % pkg.conf(5) . E$71+*.B('. ($45#$ #$2-- 2$'46&*-7 "'(+*$%46**87 2+#6($%. A
0$466 '(+187 %61'-.7 pkg '$71+*.4-'5 %'6 216&8&"C-6 2+#6(8. S($08 "&+4-(5 "'(+16%@-6
0-*+1*86 2+#6(8, %82$4*-(6:

# pkg clean

A6'5 #D@ <$36( 08(5 $>-C6* %82$4*6*-6< #$<+*&8:

# pkg clean -a

4.4.13. E'(8%"()8+ % "+0;'(8%"()8+ =+8#.()

pkg-lock(8)  -'2$459"6('. &4. 04$#-1$%#- 2+#6($% $( 2616"'(+*$%#-, -9<6*6*-. -4-
"&+46*-.. pkg-unlock(8)  1+904$#-1"6( "#+9+**86 2+#6(8. O0+ %+1-+*(+ %4-.B( ($45#$ *+
"36 "'(+*$%46**86 2+#6(8. E46&$%+(645*$, *6%$9<$3*$ 216&$(%1+(-(5 "'(+*$%#" *$%$;$
2+#6(+ ' 2$<$C5B D($;$ <67+*-9<+, 9+ -'#4B>6*-6< '4">+6%, #$;&+ (+#+. "'(+*$%#+
2$&1+9"<6%+6( $0*$%46*-6 9+04$#-1$%+**$;$ 2+#6(+.

?+21-<61, >($08 9+04$#-1$%+(5 nginx-lite :

# pkg lock nginx-lite

U >($08 1+904$#-1$%+(5 nginx-lite :
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# pkg unlock nginx-lite

4.4.14. P0>#1#1%# >#.+$+11:O =+8#.+

F1$;1+<<*$6 $06'26>6*-6 % #$446#,-- 2$1($% FreeBSD <$36( 2$&%61;+(5'. -9<6*6*-.<
$'*$%*87 *$<61$% %61'-=. /4. 16@6*-. D($= 21$046<8 % pkg 6'(5 %'(1$6**+. #$<+*&+ &4.
$0*$%46*-. 21$-'7$3&6*-. 2+#6($%. :($ <$36( 08(5 2$469*$, *+21-<61, 6'4- lang/python3
2616-<6*$%+* % lang/python311 , >($08 lang/python3  (62615 <$; 216&'(+%4.(5 %61'-B 3.11.

S($08 -9<6*-(5 -'($>*-# 2+#6(+ &4. 21-%6&6**$;$ %8@6 21-<61+, %82$4*-(6:

# pkg set -o lang/python3:lang/python311

A #+>6'(%6 &1";$;$ 21-<61+, >($08 $0*$%-(5 lang/ruby31  &$ lang/ruby32 , %82$4*-(6:

# pkg set -o lang/ruby31:lang/ruby32

!

F1- -9<6*6*-- 21$-'7$3&6*-. 2+#6($% %+3*$ 2616"'(+*$%-(5 2+#6(8,
9+%-'.C-6 $( 2+#6(+ ' -9<6*I**8< 21$-'7$3&6*-6<. /4. 21-*"&-(645*$=
2616"'(+*$%#- 9+%-'-<87 2+#6($% %82$4*-(6:

# pkg install -Rf lang/ruby32

4.5. P&=('30()+1%# 8(''#87%% =(".()
G$446#,-. 2$1($% Ñ D($ *+0$1 Makefile -H+=4$%, 2+(>6= - $2-'+*-=. G+3&8= (+#$= *+0$1
H+=4$% -'2$459"6('. &4. '0$1#- - "'(+*$%#- $(&645*$;$ 21-4$36*-. % FreeBSD -
*+98%+6('. @%&(%3.

F$ "<$4>+*-B G$446#,-. 2$1($% 71+*-('. % 2$&#+(+4$;6 /usr/ports .

"

F163&6 >6< "'(+*+%4-%+(5 - -'2$459$%+(5 G$446#,-B 2$1($%, ">(-(6, >($
$08>*$ *6 16#$<6*&"6('. -'2$459$%+(5 G$446#,-B 2$1($% %<6'(6 '
0-*+1*8<- 2+#6(+<-, 216&$'(+%4.6<8<- >6169 pkg, &4. "'(+*$%#-
21$;1+<<*$;$ $06'26>6*-.. F$ "<$4>+*-B pkg $('463-%+6( #%+1(+45*86
%6(#--164-98 &616%+ 2$1($%, + *6 HEAD. W+%-'-<$'(- &4. 2$1(+ % HEAD
<$;"( $(4->+(5'. $( 6;$ +*+4$;+ % #%+1(+45*$< 164-96 %6(#-, >($ <$36(
21-%6'(- # #$*H4-#(+< <63&" 9+%-'-<$'(.<-, "'(+*$%46**8<- pkg, -
(6<-, >($ -9 G$446#,-- 2$1($%. T'4- *6$07$&-<$ -'2$459$%+(5 G$446#,-B
2$1($% - pkg %<6'(6, "06&-(6'5, >($ %+@+ G$446#,-. 2$1($% - pkg *+7$&.('.
*+ $&*$= %6(#6 164-9+ &616%+ 2$1($%.

G$446#,-. 2$1($% '$&613-( #+(+4$;- &4. #+(6;$1-= 21$;1+<<*$;$ $06'26>6*-.. A #+3&$=
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#+(6;$1-- *+7$&.('. 2$&#+(+4$;- &4. $(&645*87 21-4$36*-=. G+3&8= 2$&#+(+4$;
21-4$36*-. '$&613-( *+0$1 H+=4$%, #$($186 '$$0C+B( FreeBSD, #+# #$<2-4-1$%+(5 -
"'(+*+%4-%+(5 D(" 21$;1+<<", *+98%+6<8= B"&B",%3 @%&("  (ports skeleton). G+3&8= #+1#+'
2$1(+ %#4B>+6( '46&"BC-6 H+=48 - #+(+4$;-:

¥ Makefile : '$&613-( -*'(1"#,--, $216&64.BC-6 2$1.&$# #$<2-4.,-- 21-4$36*-. -
1+'2$4$36*-6 6;$ #$<2$*6*($% 21- "'(+*$%#6.

¥ distinfo : '$&613-( -<6*+ - #$*(1$45*86 '"<<8 H+=4$%, #$($186 *6$07$&-<$ 9+;1"9-(5
&4. '0$1#- 2$1(+.

¥ files/ : % D($< #+(+4$;6 '$&613+('. %'6 *6$07$&-<86 2+(>- &4. #$<2-4.,-- - "'(+*$%#-
21$;1+<<8 % FreeBSD. L+#36 % D($< #+(+4$;6 <$;"( *+7$&-(5'. &1";-6 H+=48,
-'2$459"6<86 &4. '0$1#- 2$1(+.

¥ pkg-descr : '$&613-( 0$466 2$&1$0*$6 $2-'+*-6 21$;1+<<8.

¥ pkg-plist : '2-'$# %'67 H+=4$%, #$($186 0"&"( "'(+*$%46*8 2$1($<. L+#36 $* "#+98%+6(
'-'(6<6 2$1($%, #+#-6 H+=48 '46&"6( "&+4-(5 21- &6-*'(+44.,--.

?6#$($186 2$1(8 %#4B>+B( H+=48 pkg-message -4- &1";-6 &4. $01+0$(#- $'$087 '-("+,-=.
/4. 2$4">6*-. 0$466 2$&1$0*$= -*H$1<+,-- $0 D(-7 H+=4+7 - $ 2$1(+7 % ,64$< $01+(-(6'5
# !"#$%$&'(%" 2$ '$9&+*-B 2$1($% FreeBSD .

F$1( *6 %#4B>+6( % '60. -'7$&*8= #$&, (+#36 -9%6'(*8= #+# distfile . :(+2 -9%46>6*-. 21-
'0$1#6 2$1(+ +%($<+(->6'#- '$71+*.6( 9+;1"36**86 -'7$&*86 H+=48 % /usr/ports/distfiles .

4.5.1. 9&.+1()8+ 8(''#87%% =(".()

F163&6 >6< 21-4$36*-6 <$3*$ 0"&6( '#$<2-4-1$%+(5 ' -'2$459$%+*-6< 2$1(+,
*6$07$&-<$ "'(+*$%-(5 G$446#,-B 2$1($%. T'4- $*+ *6 084+ "'(+*$%46*+ %$ %16<.
"'(+*$%#- FreeBSD, -'2$459"=(6 '46&"BC-= <6($& &4. 6I "'(+*$%#-:

!"(7#$-"+: I#.($ Git

T'4- (160"6('. 0$45@6 #$*(1$4. *+& &616%$< 2$1($% -4- *6$07$&-<$ 2$&&613-%+(5
4$#+45*86 -9<6*6*-., 4-0$ 6'4- -'2$459"6('. FreeBSD-CURRENT, &4. 2$4">6*-.
#$446#,-- 2$1($% <$3*$ -'2$459$%+(5 Git. F$&1$0*$6 $2-'+*-6 Git '<. % 1"#$%$&'(%6
2$ Git .

/$0+%4.6< --depth 1  % #$<+*&*"B '(1$#" git , >($08 #4$*-1$%+(5 &616%$ 069
2$4">6*-. -'($1-- #$<<-($%, >($ D#$*$<-( %16<. - 21-6<46<$ &4. 0$45@-*'(%+
2$459$%+(646=. T'4- " %+' 6'(5 '$0'(%6**86 -9<6*6*-. % &616%6 2$1($% -4- %+<
*"3*+ -'($1-. 2$ #+#$=-4-0$ 21->-*6, $2"'(-(6 +1;"<6*( --depth 1  *-36.

1. Git &$436* 08(5 "'(+*$%46* 2616& (6<, #+# 6;$ <$3*$ 0"&6( -'2$459$%+(5 &4.
2$4">6*-. &616%+ 2$1($%. T'4- #$2-. &616%+ 2$1($% "36 '"C6'(%"6(, "'(+*$%-(6
Git '46&"BC-< $01+9$<:

# cd /usr/ports/devel/git

155

https://docs.freebsd.org/ru/books/porters-handbook/
https://docs.freebsd.org/ru/articles/committers-guide/#git-primer
https://docs.freebsd.org/ru/articles/committers-guide/#git-primer


# make install clean

T'4- &616%$ 2$1($% *6&$'("2*$ -4- &4. "21+%46*-. 2+#6(+<- -'2$459"6('. pkg, Git
<$3*$ "'(+*$%-(5 #+# 2+#6(:

# pkg install git

2. U9%46#-(6 #$2-B %6(#- HEAD &616%+ 2$1($%:

# git clone --depth 1 https://git.FreeBSD.org/ports.git /usr/ports

3. U4- '#4$*-1"=(6 #$2-B #%+1(+45*$= %6(#-:

# git clone --depth 1 https://git.FreeBSD.org/ports.git -b 2023Q1 /usr/ports

4. F$ <616 *6$07$&-<$'(- $0*$%-(6 /usr/ports  2$'46 261%$*+>+45*$;$ 2$4">6*-. -9
Git:

# git -C /usr/ports pull

5. F$ <616 *6$07$&-<$'(- 2616#4B>-(6 /usr/ports  *+ &1";"B #%+1(+45*"B %6(#":

# git -C /usr/ports fetch --depth 1 origin 2023Q2:2023Q2
# git -C /usr/ports switch 2023Q2

4.5.2. 9&.+1()8+ =(".()

:($( 1+9&64 '$&613-( $'*$%*86 -*'(1"#,-- 2$ -'2$459$%+*-B #$446#,-- 2$1($% &4.
"'(+*$%#- -4- "&+46*-. 21$;1+<<*$;$ $06'26>6*-.. F$&1$0*$6 $2-'+*-6 &$'("2*87 ,646=
make - 2616<6**87 $#1"36*-. &$'("2*$ % ports(7) .

"

F163&6 >6< #$<2-4-1$%+(5 4B0$= 2$1(, $0.9+(645*$ $0*$%-(6 #$446#,-B
2$1($%, #+# $2-'+*$ % 216&8&"C6< 1+9&646. F$'#$45#" "'(+*$%#+ 4B0$;$
'($1$**6;$ 21$;1+<<*$;$ $06'26>6*-. <$36( 21-%6'(- # ".9%-<$'(.< %
069$2+'*$'(-, 16#$<6*&"6('. '*+>+4+ 21$%61-(5 https://vuxml.freebsd.org/  *+
*+4->-6 -9%6'(*87 21$046< 069$2+'*$'(-, '%.9+**87 ' 2$1($<.
)45(61*+(-%*$, %82$4*-(6 pkg audit -F  2616& "'(+*$%#$= *$%$;$ 2$1(+. :(+
#$<+*&+ <$36( 08(5 *+'(1$6*+ &4. +%($<+(->6'#$= 21$%61#- 069$2+'*$'(-
- $0*$%46*-. 0+98 &+**87 ".9%-<$'(6= % 7$&6 636&*6%*$= 21$%61#-
069$2+'*$'(- '-'(6<8. /4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,--
$01+(-(6'5 # pkg-audit(8)  - periodic(8) .
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U'2$459$%+*-6 #$446#,-- 2$1($% 216&2$4+;+6( *+4->-6 1+0$(+BC6;$ 2$&#4B>6*-. #
U*(61*6(". L+#36 (160"B('. 21+%+ '"2612$459$%+(64..

/4. #$<2-4.,-- - "'(+*$%#- 2$1(+ 2616=&-(6 % #+(+4$; 2$1(+, #$($18= *"3*$ "'(+*$%-(5,
9+(6< %%6&-(6 make install  % #$<+*&*$= '(1$#6. E$$0C6*-. 0"&"( $($01+3+(5 21$;16'':

# 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]
...

===>  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
#

F$'#$45#" lsof  Ñ D($ 21$;1+<<+, 1+0$(+BC+. ' 2$%8@6**8<- 21-%-46;-.<-, 21- 6I
"'(+*$%#6 $($01+3+6('. 216&"2163&6*-6 '-'(6<8 069$2+'*$'(-. F$'46 9+%61@6*-.
"'(+*$%#- 0"&6( %$9%1+C6*+ #$<+*&*+. '(1$#+.

?6#$($186 $0$4$>#- '$71+*.B( #D@ #$<+*&, &$'("2*87 % #+(+4$;+7, 2616>-'46**87 %
2616<6**$= $#1"36*-. PATH, >($08 "'#$1-(5 2$-'# -'2$4*.6<87 H+=4$% D(-7 #$<+*&.
F$459$%+(64- $0$4$>#- tcsh  &$43*8 %%6'(- rehash, >($08 *$%$"'(+*$%46**+. #$<+*&+
<$;4+ -'2$459$%+(5'. 069 "#+9+*-. 2$4*$;$ 2"(-. /4. $0$4$>#- sh -'2$459"=(6 hash -r .
/$2$4*-(645*"B -*H$1<+,-B <$3*$ *+=(- % &$#"<6*(+,-- 2$ -'2$459"6<$= $0$4$>#6.
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A$ %16<. "'(+*$%#- '$9&+6('. 1+0$>-= 2$&#+(+4$;, '$&613+C-= %'6 %16<6**86 H+=48,
-'2$459"6<86 21- #$<2-4.,--. N&+46*-6 D($;$ #+(+4$;+ 2$9%$4.6( 'D#$*$<-(5 <6'($ *+
&-'#6 - '*-3+6( %61$.(*$'(5 %$9*-#*$%6*-. 21$046< % &+45*6=@6< 21- $0*$%46*-- &$
0$466 *$%$= %61'-- 2$1(+:

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

! S($08 -9063+(5 D($;$ &$2$4*-(645*$;$ @+;+, -'2$459"=(6 make install
clean  21- #$<2-4.,-- 2$1(+.

4.5.2.1. S+&."(@8+ -&.+1()8% =(".()

?6#$($186 2$1(8 216&$'(+%4.B( $2,-- '0$1#-, #$($186 <$3*$ -'2$459$%+(5 &4.
%#4B>6*-. -4- $(#4B>6*-. #$<2$*6*($% 21-4$36*-., $06'26>6*-. 2+1+<6(1$%
069$2+'*$'(- -4- &1";-7 *+'(1$6#. F1-<618 %#4B>+B( www/firefox  - security/gpgme . T'4-
2$1( 9+%-'-( $( &1";-7 2$1($% ' *+'(1+-%+6<8<- $2,-.<-, 21$,6'' <$36( *6'#$45#$ 1+9
21-$'(+*+%4-%+(5'. &4. %9+-<$&6='(%-. ' 2$459$%+(646<, (+# #+# 2$ "<$4>+*-B
216&4+;+6('. %801+(5 $2,-- -9 <6*B. S($08 -9063+(5 D($;$ - %82$4*-(5 %'B *+'(1$=#"
$&*$= #$<+*&$=, %82$4*-(6 make config-recursive  % #+(+4$;6 2$1(+. W+(6< %82$4*-(6 make
install [clean]  &4. #$<2-4.,-- - "'(+*$%#- 2$1(+.

!
F1- -'2$459$%+*-- config-recursive  '2-'$# 2$1($% &4. *+'(1$=#-
'$0-1+6('. ' 2$<$C5B ,64- all-depends-list . !6#$<6*&"6('. %82$4*.(5 make
config-recursive  &$ (67 2$1, 2$#+ *6 0"&"( $216&646*8 %'6 2+1+<6(18
9+%-'-<87 2$1($% - D#1+*8 %80$1+ $2,-= 2$1($% 0$45@6 *6 2$.%4.B('.,
>($08 "06&-(5'., >($ %'6 2+1+<6(18 9+%-'-<$'(6= *+'(1$6*8.

E"C6'(%"6( *6'#$45#$ '2$'$0$% %61*"(5'. # <6*B *+'(1$6# '0$1#- 2$1(+, >($08 &$0+%-(5,
"&+4-(5 -4- -9<6*-(5 2+1+<6(18 2$'46 ($;$, #+# 2$1( "36 084 '$01+*. O&-* -9 <6($&$% Ñ
2616=(- % #+(+4$; ' 2$1($< ' 2$<$C5B cd - %%6'(- make config . /1";$= %+1-+*( Ñ
-'2$459$%+(5 make showconfig. L+#36 <$3*$ %82$4*-(5 make rmconfig, >($ "&+4-( %'6
%801+**86 2+1+<6(18 - 2$9%$4-( *+>+(5 9+*$%$. A'6 D(- - &1";-6 %+1-+*(8 2$&1$0*$
$2-'+*8 % ports(7) .

E-'(6<+ 2$1($% -'2$459"6( fetch(1)  &4. 9+;1"9#- -'7$&*87 H+=4$%, #$($1+. 2$&&613-%+6(
1+94->*86 2616<6**86 $#1"36*-.. F616<6**86 FTP_PASSIVE_MODE, FTP_PROXY - FTP_PASSWORD
<$36( 2$(160$%+(5'. "'(+*$%-(5, 6'4- '-'(6<+ FreeBSD *+7$&-('. 9+ <63'6(6%8< D#1+*$<
-4- FTP/HTTP 21$#'-. F$4*8= '2-'$# 2$&&613-%+6<87 2616<6**87 '<$(1-(6 % fetch(3) .

/4. 2$459$%+(646=, #$($186 *6 <$;"( 08(5 2$'($.**$ 2$&#4B>6*8 # -*(61*6(", #$<+*&+
make fetch  <$36( 08(5 %82$4*6*+ % /usr/ports , >($08 9+;1"9-(5 %'6 distfiles, -4- % #+(6;$1--,
*+21-<61 /usr/ports/net , -4- % #$*#16(*$< '#646(6 2$1(+. O01+(-(6 %*-<+*-6, >($ 6'4-
2$1( -<66( 9+%-'-<$'(-, %82$4*6*-6 D($= #$<+*&8 % #+(6;$1-- -4- '#646(6 2$1(+ /-
9+;1"9-( distfiles 2$1($% -9 &1";$= #+(6;$1--. A<6'($ D($;$ -'2$459"=(6 make fetch-recursive ,
>($08 (+#36 9+;1"9-(5 distfiles &4. %'67 9+%-'-<$'(6= 2$1(+.
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A 16&#-7 '4">+.7, *+21-<61, #$;&+ " $1;+*-9+,-- 6'(5 4$#+45*8= 162$9-($1-= distfiles,
2616<6**+. MASTER_SITES <$36( 08(5 -'2$459$%+*+ &4. 2616$216&646*-. <6'( 9+;1"9#-,
"#+9+**87 % Makefile . F1- -'2$459$%+*-- "#+3-(6 +45(61*+(-%*$6 1+'2$4$36*-6:

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

F616<6**86 WRKDIRPREFIX - PREFIX 2$9%$4.B( 2616$216&64-(5 1+0$>-= - ,646%$= #+(+4$;-
2$ "<$4>+*-B. ?+21-<61:

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

'$0616( 2$1( % /usr/home/example/ports  - "'(+*$%-( %'6 % /usr/local .

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

'#$<2-4-1"6( 2$1( % /usr/ports  - "'(+*$%-( 6;$ % /usr/home/example/local . U:

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

$0J6&-*-( D(- &%+.

:(- 2+1+<6(18 (+#36 <$;"( 08(5 "'(+*$%46*8 #+# 2616<6**86 '16&8. O01+(-(6'5 #
1"#$%$&'(%" %+@6= $0$4$>#- &4. 2$4">6*-. -*'(1"#,-= 2$ "'(+*$%#6 2616<6**87 '16&8.

4.5.3. 9$+'#1%# -&.+1()'#11:O =(".()

N'(+*$%46**86 2$1(8 <$3*$ "&+4-(5 ' 2$<$C5B pkg delete . F1-<618 -'2$459$%+*-. D($=
#$<+*&8 21-%6&6*8 *+ pkg-delete(8) .

U4- % #+(+4$;6 2$1(+ <$3*$ %82$4*-(5 make deinstall :

# 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

!6#$<6*&"6('. 21$>-(+(5 '$$0C6*-. %$ %16<. "&+46*-. 2$1(+. T'4- " 2$1(+ 6'(5
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21-4$36*-., #$($186 $( *6;$ 9+%-'.(, D(+ -*H$1<+,-. 0"&6( $($01+36*+, *$ "&+46*-6
21$&$43-('.. A (+#-7 '4">+.7 <$36( 08(5 4">@6 2616"'(+*$%-(5 21-4$36*-6, >($08
-9063+(5 *+1"@6**87 9+%-'-<$'(6=.

4.5.4. 5;1()'#1%# =(".()

E$ %16<6*6< % G$446#,-- 2$1($% '(+*$%.('. &$'("2*8 *$%86 %61'-- 21$;1+<<*$;$
$06'26>6*-.. A D($< 1+9&646 $2-'+*$, #+# $216&64-(5, #+#-6 21$;1+<<8 <$3*$ $0*$%-(5, -
#+# %82$4*-(5 $0*$%46*-6.

S($08 $216&64-(5, &$'("2*8 4- 0$466 *$%86 %61'-- "'(+*$%46**87 2$1($%, "06&-(6'5, >($
" %+' "'(+*$%46*+ 2$'46&*.. %61'-. &616%+ 2$1($%, -'2$459". #$<+*&" $0*$%46*-.,
$2-'+**"B % Git Method . E46&"BC+. #$<+*&+ %8%6&6( '2-'$# "'(+16%@-7 "'(+*$%46**87
2$1($%:

# pkg version -l "<"

#

F616& 2$28(#$= $0*$%46*-. 21$>-(+=(6 H+=4 /usr/ports/UPDATING ' *+>+4+
&$ &+(8, *+-0$466 04-9#$= # 2$'46&*6<" $0*$%46*-B 2$1($% -4- "'(+*$%#6
'-'(6<8. :($( H+=4 $2-'8%+6( 1+94->*86 21$046<8 - &$2$4*-(645*86
@+;-, ' #$($18<- <$;"( '($4#*"(5'. 2$459$%+(64- 21- $0*$%46*-- 2$1($%,
%#4B>+. (+#-6 %6C-, #+# -9<6*6*-. H$1<+($% H+=4$%, 2616<6C6*-6
#$*H-;"1+,-$**87 H+=4$% -4- *6'$%<6'(-<$'(5 ' 216&8&"C-<-
%61'-.<-. O(<6(5(6 %'6 -*'(1"#,--, $(*$'.C-6'. # 2$1(+<, #$($186
(160"B( $0*$%46*-., - '46&"=(6 D(-< -*'(1"#,-.< 21- %82$4*6*--
$0*$%46*-..

4.5.4.1. P1&."->#1.: $', (;1()'#1%, % -="+)'#1%, =(".+>%

G$446#,-. 2$1($% '$&613-( *6'#$45#$ "(-4-( &4. %82$4*6*-. $0*$%46*-.. N #+3&$= 6'(5
'%$- '-45*86 - '4+086 '($1$*8.

U'($1->6'#- 0$45@-*'(%$ "'(+*$%$# -'2$459$%+4- 4-0$ Portmaster, 4-0$ Portupgrade. Synth
Ñ D($ 0$466 '$%16<6**+. +45(61*+(-%+.

!
A80$1 *+-4">@6;$ -*'(1"<6*(+ &4. #$*#16(*$= '-'(6<8 $'(+6('. 9+
'-'(6<*8< +&<-*-'(1+($1$<. !6#$<6*&"6('. '$9&+(5 16961%*"B #$2-B
&+**87 2616& -'2$459$%+*-6< 4B0$;$ -9 D(-7 -*'(1"<6*($%.

4.5.4.2. 5;1()'#1%# =(".() & =(>(Q3M Portmaster

ports-mgmt/portmaster  Ñ D($ $>6*5 *60$45@+. "(-4-(+ &4. $0*$%46*-. "'(+*$%46**87
2$1($%. O*+ 216&*+9*+>6*+ &4. -'2$459$%+*-. -*'(1"<6*($%, "'(+*$%46**87 % 0+9$%$=
'-'(6<6 FreeBSD, 069 9+%-'-<$'(- $( &1";-7 2$1($% -4- 0+9 &+**87. S($08 "'(+*$%-(5 D("
"(-4-(" #+# 2$1(:

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

Portmaster $216&64.6( >6(816 #+(6;$1-- 2$1($%:

¥ G$1*6%$= 2$1( (root port): *6 -<66( 9+%-'-<$'(6= - '+< *6 .%4.6('. 9+%-'-<$'(5B &4.
&1";-7 2$1($%.

¥ E(%$45*8= 2$1( (trunk port): *6 -<66( 9+%-'-<$'(6=, *$ &1";-6 2$1(8 9+%-'.( $( *6;$.

¥ A6($>*8= 2$1( (branch port): -<66( 9+%-'-<$'(- - &1";-6 2$1(8 9+%-'.( $( *6;$.

¥ Z-'($%$= 2$1( (leaf port): -<66( 9+%-'-<$'(-, *$ &1";-6 2$1(8 $( *6;$ *6 9+%-'.(.

S($08 2616>-'4-(5 D(- #+(6;$1-- - *+=(- $0*$%46*-.:

# portmaster -L
===>>> 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

:(+ #$<+*&+ -'2$459"6('. &4. $0*$%46*-. %'67 "'(+16%@-7 2$1($%:

# portmaster -a

!

F$ "<$4>+*-B Portmaster '$9&+I( 16961%*"B #$2-B 2+#6(+ 2616& "&+46*-6<
'"C6'(%"BC6;$ 2$1(+. T'4- "'(+*$%#+ *$%$= %61'-- 21$7$&-( "'26@*$,
Portmaster "&+4.6( 16961%*"B #$2-B. U'2$459$%+*-6 $2,-- -b  "#+98%+6(
Portmaster *6 "&+4.(5 16961%*"B #$2-B +%($<+(->6'#-. /$0+%46*-6 $2,--
-i  9+2"'#+6( Portmaster % -*(61+#(-%*$< 163-<6, 9+21+@-%+.
2$&(%613&6*-6 2616& $0*$%46*-6< #+3&$;$ 2$1(+. /$'("2*$ <*$36'(%$
&1";-7 $2,-=. F$&1$0*$'(- $0 -7 -'2$459$%+*-- <$3*$ "9*+(5 *+ man-
'(1+*-,6 portmaster(8) .
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T'4- % 21$,6''6 $0*$%46*-. %$9*-#+B( $@-0#-, &$0+%5(6 -f  &4. $0*$%46*-. - 2616'0$1#-
%'67 2$1($%:

# portmaster -af

Portmaster (+#36 <$36( -'2$459$%+(5'. &4. "'(+*$%#- *$%87 2$1($% % '-'(6<6, $0*$%4..
%'6 9+%-'-<$'(- 2616& '0$1#$= - "'(+*$%#$= *$%$;$ 2$1(+. S($08 -'2$459$%+(5 D("
H"*#,-B, "#+3-(6 1+'2$4$36*-6 2$1(+ % #$446#,-- 2$1($%:

# portmaster shells/bash

/$2$4*-(645*"B -*H$1<+,-B $ ports-mgmt/portmaster  <$3*$ *+=(- % 6;$ pkg-descr .

4.5.4.3. 5;1()'#1%# =(".() & =(>(Q3M Portupgrade

" Portupgrade "'(+164 - 0"&6( "&+46* % 04-3+=@6< 0"&"C6<.

ports-mgmt/portupgrade  Ñ D($ 6CI $&*+ "(-4-(+, #$($1"B <$3*$ -'2$459$%+(5 &4.
$0*$%46*-. 2$1($%. O*+ "'(+*+%4-%+6( *+0$1 21-4$36*-= &4. "21+%46*-. 2$1(+<-.
O&*+#$ $*+ 9+%-'-( $( Ruby. /4. "'(+*$%#- 2$1(+ %82$4*-(6:

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

F163&6 >6< %82$4*.(5 $0*$%46*-6 ' 2$<$C5B D($= "(-4-(8, 16#$<6*&"6('. 21$%61-(5
'2-'$# "'(+*$%46**87 2$1($% ' 2$<$C5B pkgdb -F - -'21+%-(5 %'6 $0*+1"36**86
*6'$$(%6('(%-..

/4. $0*$%46*-. %'67 "'(+16%@-7 2$1($%, "'(+*$%46**87 % '-'(6<6, -'2$459"=(6 portupgrade
-a . U4- &$0+%5(6 -i  &4. 9+21$'+ 2$&(%613&6*-. #+3&$;$ $0*$%46*-.:

# portupgrade -ai

/4. $0*$%46*-. ($45#$ "#+9+**$;$ 21-4$36*-. %<6'($ %'67 &$'("2*87 2$1($% -'2$459"=(6
portupgrade pkgname. O>6*5 %+3*$ %#4B>-(5 $2,-B -R, >($08 '*+>+4+ $0*$%-(5 %'6 2$1(8,
*6$07$&-<86 &4. &+**$;$ 21-4$36*-.:

# portupgrade -R firefox

T'4- "#+9+* -P, Portupgrade -C6( &$'("2*86 2+#6(8 % 4$#+45*87 #+(+4$;+7, 2616>-'46**87
% PKG_PATH. T'4- 4$#+45*$ 2+#6(8 *6 *+=&6*8, $* 9+;1"3+6( -7 ' "&+4I**$;$ '+=(+. T'4-
2+#6(8 *6 <$;"( 08(5 *+=&6*8 4$#+45*$ -4- 9+;1"36*8 "&+4I**$, Portupgrade -'2$459"6(
2$1(8. S($08 2$4*$'(5B -9063+(5 -'2$459$%+*-. 2$1($%, "#+3-(6 -PP. F$'46&*-= *+0$1
$2,-= 216&2-'8%+6( Portupgrade 2161%+(5 1+0$(", 6'4- 2+#6(8 *6&$'("2*8:
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# portupgrade -PP gnome3

S($08 ($45#$ 9+;1"9-(5 distfiles 2$1($% -4- 2+#6(8 (6'4- "#+9+* -P), 069 '0$1#- -4-
"'(+*$%#-, -'2$459"=(6 -F. /4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $ %'67 &$'("2*87
$2,-.7 $01+(-(6'5 # 1"#$%$&'(%" portupgrade .

/$2$4*-(645*"B -*H$1<+,-B $ ports-mgmt/portupgrade  <$3*$ *+=(- % 6;$ pkg-descr .

4.5.5. !(".: % $%&8()(# ="(&."+1&.)(

U'2$459$%+*-6 #$446#,-- 2$1($% '$ %16<6*6< 21-%$&-( # 1+'7$&" &-'#$%$;$ 21$'(1+*'(%+.
F$'46 '0$1#- - "'(+*$%#- 2$1(+ %82$4*6*-6 #$<+*&8 make clean % '#646(6 2$1(+ $>-'(-(
%16<6**8= #+(+4$; work. F1- -'2$459$%+*-- Portmaster &4. "'(+*$%#- 2$1(+ D($( #+(+4$;
0"&6( "&+4I* +%($<+(->6'#-, 6'4- *6 "#+9+* 2+1+<6(1 -K. T'4- "'(+*$%46* Portupgrade,
'46&"BC+. #$<+*&+ "&+4-( %'6 #+(+4$;- work % 4$#+45*$= #$2-- #$446#,-- 2$1($%:

# portsclean -C

G1$<6 ($;$, "'(+16%@-6 H+=48 -'7$&*87 &-'(1-0"(-%$% '$ %16<6*6< *+#+24-%+B('. %
/usr/ports/distfiles . S($08 -'2$459$%+(5 Portupgrade &4. "&+46*-. %'67 distfiles, *+ #$($186
0$45@6 *6( ''84$# -9 2$1($%:

# portsclean -D

Portupgrade <$36( "&+4-(5 %'6 distfiles, *+ #$($186 *6( ''84$# -9 2$1($%, "'(+*$%46**87 %
'-'(6<6:

# portsclean -DD

T'4- "'(+*$%46* Portmaster, -'2$459"=(6:

# portmaster --clean-distfiles

F$ "<$4>+*-B D(+ #$<+*&+ -*(61+#(-%*+ - 9+21+@-%+6( 2$&(%613&6*-6 2$459$%+(64. *+
"&+46*-6 distfile.

A &$2$4*6*-6 # D(-< #$<+*&+<, ports-mgmt/pkg_cutleaves  +%($<+(-9-1"6( 9+&+>" "&+46*-.
"'(+*$%46**87 2$1($%, #$($186 0$45@6 *6 *"3*8.

4.6. K;("8+ =+8#.() & poudriere
poudriere Ñ D($ "(-4-(+ ' 4-,6*9-6= BSD &4. '$9&+*-. - (6'(-1$%+*-. 2+#6($% FreeBSD. O*+
-'2$459"6( <67+*-9< jail % FreeBSD &4. *+'(1$=#- -9$4-1$%+**87 '16& '0$1#-. :(- jail
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<$;"( -'2$459$%+(5'. &4. '0$1#- 2+#6($% &4. %61'-= FreeBSD, $(4->*87 $( %61'-- '-'(6<8,
*+ #$($1$= "'(+*$%46*+ poudriere, + (+#36 &4. '0$1#- 2+#6($% 2$& i386 *+ 7$'(6 '
+17-(6#("1$= amd64. F$'46 '0$1#- 2+#6(8 1+'2$4+;+B('. % '(1"#("16, -&6*(->*$=
$H-,-+45*8< 961#+4+<. :(- 2+#6(8 <$;"( -'2$459$%+(5'. pkg(8)  - &1";-<-
-*'(1"<6*(+<- "21+%46*-. 2+#6(+<-.

poudriere "'(+*+%4-%+6('. ' 2$<$C5B 2+#6(+ ports-mgmt/poudriere  -4- 2$1(+. N'(+*$%#+
%#4B>+6( 21-<61 H+=4+ #$*H-;"1+,-- /usr/local/etc/poudriere.conf.sample . E#$2-1"=(6
D($( H+=4 % /usr/local/etc/poudriere.conf . O(16&+#(-1"=(6 '#$2-1$%+**8= H+=4 %
'$$(%6('(%-- ' 4$#+45*$= #$*H-;"1+,-6=.

Q$(. ZFS *6 .%4.6('. $0.9+(645*8< &4. '-'(6<8, *+ #$($1$= 9+2"C6* poudriere, 6;$
-'2$459$%+*-6 &+6( 216-<"C6'(%+. F1- -'2$459$%+*-- ZFS *6$07$&-<$ "#+9+(5 ZPOOL %
/usr/local/etc/poudriere.conf , + FREEBSD_HOST '46&"6( "'(+*$%-(5 *+ 04-3+=@66 961#+4$.
O216&646*-6 CCACHE_DIR 2$9%$4.6( -'2$459$%+(5 devel/ccache  &4. #D@-1$%+*-. #$<2-4.,--
- '$#1+C6*-. %16<6*- '0$1#- >+'($ #$<2-4-1"6<$;$ #$&+. P$36( 08(5 "&$0*$ 1+9<6'(-(5
*+0$18 &+**87 poudriere % -9$4-1$%+**$< &616%6, '<$*(-1$%+**$< % /poudriere . W*+>6*-.
2$ "<$4>+*-B &4. $'(+45*87 2+1+<6(1$% #$*H-;"1+,-- .%4.B('. 21-6<46<8<-.

G$4->6'(%$ $0*+1"36**87 .&61 21$,6''$1+ $216&64.6(, '#$45#$ '0$1$# 0"&6( %82$4*.(5'.
2+1+44645*$. O06'26>5(6 &$'(+($>*8= $0J6< %-1("+45*$= 2+<.(-, -'2$459". RAM -4- H+=4
2$&#+>#-. T'4- %-1("+45*+. 2+<.(5 9+#$*>-('., #$<2-4.,-$**86 $#1"36*-. $'(+*$%.('.
- 0"&"( "*->($36*8, >($ 21-%6&I( # '(1+**8< '$$0C6*-.< $0 $@-0#+7.

4.6.1. P1%7%+'%0+7%, Jail % $#"#)+ =(".()

F$'46 *+'(1$=#- -*-,-+4-9-1"=(6 poudriere, >($08 $* "'(+*$%-4 jail ' (160"6<8< &616%$<
FreeBSD - &616%$< 2$1($%. N#+3-(6 -<. &4. jail ' 2$<$C5B -j , + %61'-B FreeBSD Ñ '
2$<$C5B -v . ?+ '-'(6<+7 2$& "21+%46*-6< FreeBSD/amd64 +17-(6#("1" <$3*$ 9+&+(5 '
2$<$C5B -a , "#+9+% i386  -4- amd64. F$ "<$4>+*-B -'2$459"6('. +17-(6#("1+, $($01+3+6<+.
#$<+*&$= uname.

# poudriere jail -c -j 13amd64 -v 13.1-RELEASE
[ 00:00:00] Creating 13amd64 fs at /poudriere/jails/13amd64... done
[ 00:00:00] Using pre-distributed MANIFEST for FreeBSD 13.1-RELEASE amd64
[ 00:00:00] Fetching base for FreeBSD 13.1-RELEASE amd64
/poudriere/jails/13amd64/fromftp/base.txz              125 MB 4110 kBps    31s
[ 00:00:33] Extracting base... done
[ 00:00:54] Fetching src for FreeBSD 13.1-RELEASE amd64
/poudriere/jails/13amd64/fromftp/src.txz               154 MB 4178 kBps    38s
[ 00:01:33] Extracting src... done
[ 00:02:31] Fetching lib32 for FreeBSD 13.1-RELEASE amd64
/poudriere/jails/13amd64/fromftp/lib32.txz              24 MB 3969 kBps    06s
[ 00:02:38] Extracting lib32... done
[ 00:02:42] Cleaning up... done
[ 00:02:42] Recording filesystem state for clean... done
[ 00:02:42] Upgrading using ftp
/etc/resolv.conf -> /poudriere/jails/13amd64/etc/resolv.conf
Looking up update.FreeBSD.org mirrors... 3 mirrors found.
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Fetching public key from update4.freebsd.org... done.
Fetching metadata signature for 13.1-RELEASE from update4.freebsd.org... done.
Fetching metadata index... done.
Fetching 2 metadata files... done.
Inspecting system... done.
Preparing to download files... done.
Fetching 124
patches.....10....20....30....40....50....60....70....80....90....100....110....120..
done.
Applying patches... done.
Fetching 6 files... done.
The following files will be added as part of updating to
13.1-RELEASE-p1:
/usr/src/contrib/unbound/.github
/usr/src/contrib/unbound/.github/FUNDING.yml
/usr/src/contrib/unbound/contrib/drop2rpz
/usr/src/contrib/unbound/contrib/unbound_portable.service.in
/usr/src/contrib/unbound/services/rpz.c
/usr/src/contrib/unbound/services/rpz.h
/usr/src/lib/libc/tests/gen/spawnp_enoexec.sh
The following files will be updated as part of updating to
13.1-RELEASE-p1:
[ É]
Installing updates...Scanning //usr/share/certs/blacklisted for certificates...
Scanning //usr/share/certs/trusted for certificates...
Êdone.
13.1-RELEASE-p1
[ 00:04:06] Recording filesystem state for clean... done
[ 00:04:07] Jail 13amd64 13.1-RELEASE-p1 amd64 is ready to be used

# poudriere ports -c -p local -m git+https
[ 00:00:00] Creating local fs at /poudriere/ports/local... done
[ 00:00:00] Checking out the ports tree... done

?+ $&*$< #$<25B(616 poudriere <$36( '$0-1+(5 2$1(8 ' 1+94->*8<- #$*H-;"1+,-.<-, %
*6'#$45#-7 jail - -9 1+9*87 &616%56% 2$1($%. F$459$%+(645'#-6 #$*H-;"1+,-- &4. (+#-7
#$<0-*+,-= *+98%+B('. /"'%&"31 . F$&1$0*$'(- '<$(1-(6 % 1+9&646 CUSTOMIZATION
1"#$%$&'(%+ poudriere(8)  2$'46 "'(+*$%#- ports-mgmt/poudriere  -4- ports-mgmt/poudriere-
devel .

K+9$%+. #$*H-;"1+,-., 216&'(+%46**+. 9&6'5, 1+9<6C+6( $(&645*86 H+=48 make.conf &4.
#+3&$;$ jail, 2$1(+ - *+0$1+ % /usr/local/etc/poudriere.d . U<. H+=4+ % D($< 21-<616
H$1<-1"6('. 2"(6< $0J6&-*6*-. -<6*- jail, -<6*- 2$1(+ - -<6*- *+0$1+: 13amd64-local-
workstation-make.conf . E-'(6<*8= make.conf - D($( *$%8= H+=4 $0J6&-*.B('. %$ %16<.
'0$1#-, >($08 '$9&+(5 make.conf, -'2$459"6<8= build jail.

F+#6(8 &4. '0$1#- "#+98%+B('. % H+=46 13amd64-local-workstation-pkglist  (&4. 2$1($% '
FLAVORS <$3*$ "#+9+(5 @FLAVOR):
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editors/emacs
devel/git
devel/php-composer2@php82
ports-mgmt/pkg
...

?+'(1+-%+B('. 2+1+<6(18 - 9+%-'-<$'(- &4. "#+9+**87 2$1($%:

# poudriere options -j 13amd64 -p local -z workstation -f 13amd64-local-workstation-
pkglist

?+#$*6,, 2+#6(8 '$0-1+B('. - '$9&+6('. 162$9-($1-= 2+#6($%:

# poudriere bulk -j 13amd64 -p local -z workstation -f 13amd64-local-workstation-
pkglist

A$ %16<. 1+0$(8 *+3+(-6 Ctrl V+Vt  $($01+3+6( (6#"C66 '$'($.*-6 '0$1#-. poudriere (+#36
'$9&+6( H+=48 % /poudriere/logs/bulk/jailname , #$($186 <$3*$ -'2$459$%+(5 ' %60-'61%61$<
&4. $($01+36*-. -*H$1<+,-- $ '0$1#6.

F$ 9+%61@6*-- *$%86 2+#6(8 '(+*$%.('. &$'("2*8<- &4. "'(+*$%#- -9 162$9-($1-.
poudriere.

/4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $0 -'2$459$%+*-- poudriere '<. poudriere(8)  -
$'*$%*$= %60-'+=(: https://github.com/freebsd/poudriere/wiki .

4.6.2. S+&."(@8+ 8'%#1.() pkg $', %&=('30()+1%, "#=(0%.("%,
poudriere

Q$(. <$3*$ -'2$459$%+(5 #+# 2$459$%+(645'#-= 162$9-($1-= %<6'(6 ' $H-,-+45*8<,
-*$;&+ 2$469*$ $(#4B>-(5 $H-,-+45*8= 162$9-($1-=. :($ &64+6('. 2"(I< '$9&+*-.
#$*H-;"1+,-$**$;$ H+=4+, #$($18= 2616$216&64.6( - $(#4B>+6( $H-,-+45*8=
#$*H-;"1+,-$**8= H+=4. E$9&+=(6 /usr/local/etc/pkg/repos/FreeBSD.conf  '$ '46&"BC-<
'$&613-<8<:

FreeBSD: {
Ê   enabled: no
}

O08>*$ 21$C6 %'6;$ 216&$'(+%4.(5 &$'("2 # 162$9-($1-B poudriere #4-6*('#-< <+@-*+<
>6169 HTTP. ?+'(1$=(6 %60-'61%61 &4. $0'4"3-%+*-. #+(+4$;+ 2+#6($%, *+21-<61:
/usr/local/poudriere/data/packages/13amd64 , ;&6 13amd64 Ñ D($ *+9%+*-6 '0$1#-.

T'4- URL 162$9-($1-. 2+#6($%: https://pkg.example.com/ 13amd64, ($ H+=4 #$*H-;"1+,--
162$9-($1-. % /usr/local/etc/pkg/repos/custom.conf  0"&6( %8;4.&6(5 (+#:
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custom: {
Ê   url: "https://pkg.example.com/13amd64",
Ê   enabled: yes,
}

T'4- *6364+(645*$ 216&$'(+%4.(5 &$'("2 # 162$9-($1-B 2+#6($% >6169 -*(61*6(, <$3*$
-'2$459$%+(5 21$($#$4 file://  &4. 21.<$;$ "#+9+*-. *+ 162$9-($1-=:

custom: {
Ê   url: "file:///usr/local/poudriere/data/packages/11amd64",
Ê   enabled: yes,
}

4.7. !(&.--&.+1()(<1:# )(="(&:
?69+%-'-<$ $( ($;$, 084$ 4- 21$;1+<<*$6 $06'26>6*-6 "'(+*$%46*$ -9 0-*+1*$;$ 2+#6(+
-4- 2$1(+, 0$45@-*'(%$ '($1$**-7 21-4$36*-= (160"B( *6#$($1$= *+'(1$=#- 2$'46
"'(+*$%#-. E46&"BC-6 #$<+*&8 - 1+'2$4$36*-. <$;"( 2$<$>5 $216&64-(5, >($ 084$
"'(+*$%46*$ %<6'(6 ' 21-4$36*-6<.

¥ K$45@-*'(%$ 21-4$36*-= "'(+*+%4-%+B( #+# <-*-<"< $&-* #$*H-;"1+,-$**8= H+=4
2$ "<$4>+*-B % /usr/local/etc . A '4">+.7, #$;&+ 21-4$36*-6 -<66( 0$45@$6 #$4->6'(%$
#$*H-;"1+,-$**87 H+=4$%, '$9&+I('. 2$&#+(+4$; &4. -7 71+*6*-.. S+'($
"'(+*+%4-%+B('. 21-<618 #$*H-;"1+,-$**87 H+=4$%, #$($186 -<6B( $#$*>+*-6,
*+21-<61, .sample. G$*H-;"1+,-$**86 H+=48 '46&"6( 21$'<$(16(5 -, %$9<$3*$,
$(16&+#(-1$%+(5 % '$$(%6('(%-- ' 2$(160*$'(.<- '-'(6<8. /4. 16&+#(-1$%+*-. H+=4+-
21-<61+ '*+>+4+ '#$2-1"=(6 6;$ 069 1+'@-16*-. .sample.

¥ F1-4$36*-., #$($186 216&$'(+%4.B( &$#"<6*(+,-B, "'(+*+%4-%+B( 6I %
/usr/local/share/doc , + <*$;-6 21-4$36*-. (+#36 "'(+*+%4-%+B( '(1+*-,8 1"#$%$&'(%.
F616& 21$&$436*-6< '46&"6( $9*+#$<-(5'. ' D($= &$#"<6*(+,-6=.

¥ ?6#$($186 21-4$36*-. 9+2"'#+B( '4"308, #$($186 *6$07$&-<$ &$0+%-(5 % /etc/rc.conf
2616& 9+2"'#$< 21-4$36*-.. O08>*$ (+#-6 21-4$36*-. "'(+*+%4-%+B( '#1-2( 9+2"'#+
% /usr/local/etc/rc.d . /$2$4*-(645*"B -*H$1<+,-B <$3*$ *+=(- % W+2"'# '4"30 .

!
F$ 9+<8'4", 21-4$36*-. *6 9+2"'#+B( '%$- '(+1($%86 '#1-2(8 21-
"'(+*$%#6, + (+#36 *6 %82$4*.B( '#1-2(8 $'(+*$%#- 21- "&+46*-- -4-
$0*$%46*--. :($ 16@6*-6 $'(+6('. *+ "'<$(16*-6 '-'(6<*$;$
+&<-*-'(1+($1+.

¥ F$459$%+(64- csh(1) &$43*8 %82$4*-(5 rehash, >($08 2616'(1$-(5 '2-'$# -9%6'(*87
&%$->*87 H+=4$% % PATH $0$4$>#-.

¥ U'2$459"=(6 pkg info , >($08 $216&64-(5, #+#-6 H+=48, man-'(1+*-,8 - 0-*+1*86
H+=48 084- "'(+*$%46*8 %<6'(6 ' 21-4$36*-6<.
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4.8. J+;(.+ & 1#"+;(.+MQ%>% =(".+>%
G$;&+ 2$1( *6 '$0-1+6('. -4- *6 "'(+*+%4-%+6('., 2$21$0"=(6 '46&"BC66:

1. F$-C-(6, 6'(5 4- -'21+%46*-6 &4. 2$1(+ % 0+96 &+**87 $(>I($% $ 21$046<+7 . T'4- $*$
6'(5, 21-<6*6*-6 216&4$36**$;$ -'21+%46*-. <$36( 16@-(5 21$046<".

2. O01+(-(6'5 # '$21$%$3&+BC6<" 2$1(+ 9+ 2$<$C5B. A%6&-(6 make maintainer  % '#646(6
2$1($% -4- 21$>-(+=(6 Makefile  2$1(+, >($08 *+=(- +&16' D46#(1$**$= 2$>(8
'$21$%$3&+BC6;$. ?6 9+0"&5(6 %#4B>-(5 %8%$&, 216&@6'(%"BC-= $@-0#6, % 2-'5<$
'$21$%$3&+BC6<".

!

?6#$($186 2$1(8 2$&&613-%+B('. *6 $(&645*8<- 4B&5<-, + ;1"22$=
'$21$%$3&+BC-7, 216&'(+%46**$= 1+''84#$= . P*$;-6, *$ *6 %'6, (+#-6
+&16'+ %8;4.&.( #+# freebsd-listname@FreeBSD.org . N>(-(6 D($ 21-
$(21+%#6 2-'5<+.

A >+'(*$'(-, 2$1(8, 2$&&613-%+6<86 ports@FreeBSD.org , *6 #"1-1"B('.
#$*#16(*8< >64$%6#$<. A<6'($ D($;$ -'21+%46*-. - 2$&&613#+
2$'("2+B( $( '$$0C6'(%+ % ,64$<, ">+'(*-#- #$($1$;$ 2$&2-'+*8 *+
D($( '2-'$# 1+''84#-. /$01$%$45,8 %'6;&+ *"3*8!

T'4- *+ 2-'5<$ *6 2$4">6* $(%6(, -'2$459"=(6 Bugzilla &4. $(21+%#- $(>I(+ $0 $@-0#6,
'46&". -*'(1"#,-.< % E$'(+%46*-6 $(>I($% $ 21$046<+7 % FreeBSD .

3. U'21+%5(6 D($! A !"#$%$&'(%6 FreeBSD 2$ '$9&+*-B 2$1($%  '$&613-('. 2$&1$0*+.
-*H$1<+,-. $0 -*H1+'(1"#("16 2$1($%, (+# >($ <$3*$ -'21+%-(5 '4">+=*$ '4$<+**8=
2$1( -4- &+36 216&4$3-(5 '%$= '$0'(%6**8=! N'(+*$%-(6 2+#6( %<6'($ 2$1(+ 2$
-*'(1"#,-- % 1+9&646 U'2$459$%+*-6 pkg &4. "21+%46*-. 0-*+1*8<- 2+#6(+<- .
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F'+)+ 5. K%&.#>+ X Window

5.1. 5;0("
N'(+*$%#+  FreeBSD ' 2$<$C5B bsdinstall(8)  *6 %#4B>+6( +%($<+(->6'#"B "'(+*$%#"
;1+H->6'#$;$ -*(61H6='+ 2$459$%+(64.. A D($= ;4+%6 $2-'+*$, #+# "'(+*$%-(5 - *+'(1$-(5
Xorg(1) , #$($18= 216&$'(+%4.6( $(#18("B 16+4-9+,-B '-'(6<8 X Window (>+'($
'$#1+C+6('. &$ X11), -'2$459"6<"B &4. '$9&+*-. ;1+H->6'#$= '16&8.

F163&6 >6< >-(+(5 D(" ;4+%", *6$07$&-<$:

¥ W*+(5, #+# "'(+*+%4-%+(5 &$2$4*-(645*$6 '($1$**66 21$;1+<<*$6 $06'26>6*-6, #+#
$2-'+*$ % N'(+*$%#+ 21-4$36*-=: F+#6(8 - F$1(8 .

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ G+# %801+(5 - "'(+*$%-(5 &1+=%618 &4. ;1+H->6'#$;$ 21$,6''$1+ (GPU).

¥ !+94->*86 #$<2$*6*(8 X Window System - -7 %9+-<$&6='(%-6.

¥ G+# "'(+*$%-(5 - *+'(1$-(5 '61%61 X.org.

¥ G+# "'(+*$%-(5 - *+'(1$-(5 @1-H(8 % '-'(6<6 X Windows.

5.2. G"+@)#": )%$#(8+".
*%%+)*A&7 : K@&-.-$1(- ,+%5 ?&"E1#-,B15 @&%9-,,%&, @%&(, @&-.%,("+$:>=15 .$: /-?%
.&"5+-&, 7,("/%+1(- -?%, 0"(-3 +B$>#1(- -?% 0"@7,B @&1 @%,$-.7>=-5 0"?&70B- , @%3%=;>
sysrc(8).

F163&6 >6< FreeBSD '<$36( $($01+3+(5 ;1+H->6'#"B '16&", 6= *6$07$&-< <$&"45 .&1+ &4.
"21+%46*-. ;1+H->6'#-< 21$,6''$1$<. M1+H->6'#-6 &1+=%618 .%4.B('. 08'(1$
1+9%-%+BC-<'. #1$''24+(H$1<6**8< 21$;1+<<*8< $06'26>6*-6<, 2$D($<" $*-
1+91+0+(8%+B('. - 1+'21$'(1+*.B('. $(&645*$ $( 0+9$%$= '-'(6<8 FreeBSD.

E46&"BC+. (+04-,+ 2$#+98%+6( 1+94->*86 ;1+H->6'#-6 21$,6''$18, 2$&&613-%+6<86
FreeBSD, -7 '$$(%6('(%"BC-6 <$&"4-, - 2$1( 216&$'(+%4.6( -7 2$&&613#":

M"'$19" 8. *%..-&A1+"-3)- ?&"E1#-,B1- 7,(&%5,(+"

2%= U%7#10%, I($-'3 !(".

Intel¨ O(#18($6
21$;1+<<*$6
$06'26>6*-6

i915kms graphics/drm-kmod

AMD¨ O(#18($6
21$;1+<<*$6
$06'26>6*-6

amdgpu -4- radeonkms graphics/drm-kmod
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2%= U%7#10%, I($-'3 !(".

NVIDIA¨ F1$21-6(+1*8= nvidia-drm , nvidia-
modeset -4- nvidia

graphics/nvidia-drm-
kmod  -4-
x11/nvidia-driver

K"H61 #+&1$%
'-'(6<*$= #$*'$4-

O(#18($6
21$;1+<<*$6
$06'26>6*-6

scfb x11-drivers/xf86-video-
scfb

!+'@-16*-6 VESA
BIOS

O(#18($6
21$;1+<<*$6
$06'26>6*-6

vesa x11-drivers/xf86-video-
vesa

VirtualBox¨ O(#18($6
21$;1+<<*$6
$06'26>6*-6

vboxvideo emulators/virtualbox-
ose-additions

VMware¨ O(#18($6
21$;1+<<*$6
$06'26>6*-6

vmwgfx x11-drivers/xf86-video-
vmware

F$&&613-%+6('. *6'#$45#$ 2$#$46*-= (67*$4$;-= &1+=%61$%.

¥ /1+=%618 21.<$= %-9"+4-9+,-- (Direct Rendering), 2$9%$4.BC-6 -'2$459$%+(5 PRIME
offloading. PRIME 2$9%$4.6( '$'"C6'(%$%+(5 *6'#$45#-< 2$'(+%C-#+< ;1+H->6'#$=
$01+0$(#-. PRIME 2$&1$0*$ $2-'+* % M1+H->6'#-6 #$*H-;"1+,-. .

¥ Kernel Modesetting ( KMS) :($ 2$9%$4.6( &1+=%61" *+21.<"B 9+&+%+(5 163-<
$($01+36*-.. :($ *6$07$&-<$ &4. 2$&&613#- 21-$'(+*$%#- - %$9$0*$%46*-. 1+0$(8
21- -'2$459$%+*-- &1+=%61+ #$*'$4- vt(4) .

¥ User Modesetting E+<+. '(+1+. #+(6;$1-. &1+=%61$% 2$-2163*6<" 2$&&613-%+6('.,
$&*+#$ $*- <$;"( -'2$459$%+(5'. ($45#$ ' #$*'$45B sc(4) - 0$466 '(+18<- %61'-.<-
;1+H->6'#$= '16&8 Xorg(1) .

E46&"BC+. #$<+*&+ 2$9%$4.6( $216&64-(5, #+#$= ;1+H->6'#-= 21$,6''$1 "'(+*$%46* %
'-'(6<6:

% pciconf -lv  | grep -B3 display

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

vgapci1@pci0:0:2:0:     class=0x030000 rev=0x0c hdr=0x00 vendor=0x8086 device=0x46a6
subvendor=0x1028 subdevice=0x0b29
Ê   vendor     = 'Intel Corporation'
Ê   device     = 'Alder Lake-P GT2 [Iris Xe Graphics]'
Ê   class      = display

F$&1$0*86 -*'(1"#,-- 2$ "'(+*$%#6 - %#4B>6*-B D(-7 &1+=%61$% 21-%6&6*8 %
'46&"BC-7 2$&1+9&64+7.

170

https://cgit.freebsd.org/ports/tree/graphics/nvidia-drm-kmod/
https://cgit.freebsd.org/ports/tree/graphics/nvidia-drm-kmod/
https://cgit.freebsd.org/ports/tree/x11/nvidia-driver/
https://cgit.freebsd.org/ports/tree/x11-drivers/xf86-video-scfb/
https://cgit.freebsd.org/ports/tree/x11-drivers/xf86-video-scfb/
https://cgit.freebsd.org/ports/tree/x11-drivers/xf86-video-vesa/
https://cgit.freebsd.org/ports/tree/x11-drivers/xf86-video-vesa/
https://cgit.freebsd.org/ports/tree/emulators/virtualbox-ose-additions/
https://cgit.freebsd.org/ports/tree/emulators/virtualbox-ose-additions/
https://cgit.freebsd.org/ports/tree/x11-drivers/xf86-video-vmware/
https://cgit.freebsd.org/ports/tree/x11-drivers/xf86-video-vmware/
https://man.freebsd.org/cgi/man.cgi?query=vt&sektion=4&format=html
https://man.freebsd.org/cgi/man.cgi?query=sc&sektion=4&format=html
https://man.freebsd.org/cgi/man.cgi?query=Xorg&sektion=1&format=html


"

T'4- ;1+H->6'#-= 21$,6''$1 *6 2$&&613-%+6('. &1+=%61+<- Intel¨, AMD¨
-4- NVIDIA¨, '46&"6( -'2$459$%+(5 <$&"4- SCFB -4- VESA. P$&"45 SCFB
&$436* -'2$459$%+(5'. 21- 9+;1"9#6 % 163-<6 UEFI, + <$&"45 VESA Ñ 21-
9+;1"9#6 % 163-<6 BIOS.

:(" #$<+*&" <$3*$ -'2$459$%+(5 &4. 21$%61#- 163-<+ 9+;1"9#-:

% sysctl machdep.bootmethod

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

machdep.bootmethod: UEFI

5.2.1. Intel¨ Graphics

F+#6( graphics/drm-kmod  #$'%6**$ 216&$'(+%4.6( *+0$1 <$&"46= .&1+ &4. -'2$459$%+*-. '
Intel¨ Graphics. A 2$'46&*-7 %61'-.7 D(- <$&"4- <$;"( 1+0$(+(5 '$%<6'(*$ ' &1";-<-
;1+H->6'#-<- 21$,6''$1+<- % 163-<6 PRIME 069 &$2$4*-(645*$= *+'(1$=#-.

/1+=%61 Intel¨ Graphics <$3*$ "'(+*$%-(5, %82$4*-% '46&"BC"B #$<+*&":

# pkg install drm-kmod

W+(6< &$0+%5(6 <$&"45 % H+=4 /etc/rc.conf , %82$4*-% '46&"BC"B #$<+*&":

# sysrc kld_list+=i915kms

5.2.2. AMD¨ Graphics

F+#6( graphics/drm-kmod  #$'%6**$ 216&$'(+%4.6( <$&"4- .&1+ &4. *+0$1+ ;1+H->6'#-7
21$,6''$1$% AMD¨. A 9+%-'-<$'(- $( 2$#$46*-. $0$1"&$%+*-. <$;"( -'2$459$%+(5'.
<$&"4- amdgpu -4- radeonkms. F1$6#( FreeBSD 2$&&613-%+6( <+(1-," 2$&&613#- AMD
graphics , >($08 2$#+9+(5 "1$%6*5 2$&&613#- - &4. $216&646*-. *6$07$&-<$;$ &1+=%61+.

/1+=%618 AMD¨ Graphics <$3*$ "'(+*$%-(5, %82$4*-% '46&"BC"B #$<+*&":

# pkg install drm-kmod

)#(-%-1"=(6 (6#"C-= <$&"45, &$0+%-% 6;$ % H+=4 /etc/rc.conf , &4. >6;$ *6$07$&-<$
%82$4*-(5 '46&"BC"B #$<+*&":

# sysrc kld_list+=amdgpu
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/4. '(+187 %-&6$#+1( (&$ HD7000/Tahiti) +#(-%-1"=(6 '(+18= <$&"45, &$0+%-% <$&"45 %
H+=4 /etc/rc.conf , %82$4*-% '46&"BC"B #$<+*&":

# sysrc kld_list+=radeonkms

5.2.3. NVIDIA¨ Graphics

NVIDIA¨ %82"'#+6( +%($*$<*86 -4- &-'#16(*86 ;1+H->6'#-6 21$,6''$18 - 216&$'(+%4.6(
21$21-6(+1*8= &1+=%61 &4. FreeBSD. G$446#,-. 2$1($% FreeBSD 216&$'(+%4.6( 0$466
&6'.(-46(-. &1+=%61$% &4. 2$&&613#- 2$#$46*-= ;1+H-#- NVIDIA.

)&<-*-'(1+($1+< '46&"6( "'(+*+%4-%+(5 2$'46&*BB %61'-B &1+=%61+, 2$&&613-%+6<"B
-7 $0$1"&$%+*-6<.

E46&"BC+. (+04-,+ 2$#+98%+6( 2$1(, '$&613+C-= &1+=%61, 16#$<6*&"6<8= &4. 9+;1"9#-
<$&"45 .&1+, - ''84#" *+ '2-'$# $0$1"&$%+*-., 2$&&613-%+6<$;$ D(-< &1+=%61$<:

M"'$19" 9. *%..-&A1+"-3)- +-&,11 .&"5+-&%+ NVIDIA¨ Graphics

!(". I($-'3 !($$#"D%)+#>(#
(;("-$()+1%#

graphics/nvidia-drm-kmod nvidia  -4-
nvidia-modeset

2$&&613-%+6<$6
$0$1"&$%+*-6

x11/nvidia-driver-470 nvidia-modeset 2$&&613-%+6<$6
$0$1"&$%+*-6

x11/nvidia-driver-390  -4-
x11/nvidia-secondary-driver-
390

nvidia-modeset 2$&&613-%+6<$6
$0$1"&$%+*-6

x11/nvidia-driver-340 nvidia 2$&&613-%+6<$6
$0$1"&$%+*-6

x11/nvidia-driver-304 nvidia 2$&&613-%+6<$6
$0$1"&$%+*-6

F$'46&*BB %61'-B &1+=%61+ NVIDIA¨ Graphics <$3*$ "'(+*$%-(5, %82$4*-% '46&"BC"B
#$<+*&":

# pkg install nvidia-drm-kmod

S($08 +#(-%-1$%+(5 &1+=%61, &$0+%5(6 <$&"45 % H+=4 /etc/rc.conf , %82$4*-% '46&"BC"B
#$<+*&":

# sysrc kld_list+=nvidia-drm

:($ &1+=%61 21.<$= %-9"+4-9+,-- KMS.
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Kernel modesetting Ñ D($ $2,-. &4. "'(+*$%#- ;1+H->6'#$;$ 163-<+ % .&16. A#4B>-(6 6I &4.
2$'46&"BC-7 9+;1"9$# ' 2$<$C5B '46&"BC6= *+'(1$=#- loader.conf(5) :

hw.nvidiadrm.modeset="1"

G+# PRIME, (+# - Wayland  (160"B( 163-< kernel modesetting.

F16&8&"C-6 %61'-- &1+=%61+ *6 2$&&613-%+B( 21.<"B %-9"+4-9+,-B (Direct Rendering).
A<6'($ D($;$ -'2$459"=(6 <$&"45 modesetting, %82$4*-% '46&"BC"B #$<+*&":

# sysrc kld_list+=nvidia-modeset

T'4- (160"B('. &1+=%618 Nvidia %61'-- *-36 390, ">(-(6, >($ $*- *6 2$&&613-%+B( 163-<
kernel modesetting, - 2$D($<" &$43*8 -'2$459$%+(5'. ' "'(+16%@-< &1+=%61$< #$*'$4-
sc(4) - %61'-6= x11/xorg-server  *-36 1.20.

W+(6< &$0+%5(6 <$&"45 % H+=4 /etc/rc.conf , %82$4*-% '46&"BC"B #$<+*&":

# sysrc kld_list+=nvidia

5.3. 5;0(" &%&.#>: X Window
E-'(6<+ X Window 216&'(+%4.6( '$0$= *+'46&"6<8= ;1+H->6'#-= '(6# &4. 24+(H$1<
UNIX¨, 2$&&613-%+BC-= *$%6=@-6 (67*$4$;-- 21- '$71+*6*-- '$%<6'(-<$'(- '
21-4$36*-.<-, '$9&+**8<- 9+ <*$;-6 2$#$46*-.. F1-4$36*-., %#4B>+. #$<2$*6*(8
1+0$>6;$ '($4+, $0'4"3-%+B('. '61%61$< Xorg(1) . /+**+. '-'(6<+ $04+&+6( '6(6%8<-
%$9<$3*$'(.<-, - 6I 1+94->*86 #$<2$*6*(8 <$;"( %9+-<$&6='(%$%+(5 >6169 '6(-.

5.4. 9&.+1()8+ &#")#"+ X.org
*%%+)*A&7 : H$: &"03-=-/1: &"'%#-?% ,(%$"  .%$A-/ ')(; 7,("/%+$-/ ,-&+-& X.org .
*%$;0%+"(-$1 .%$A/) ')(; .%'"+$-/) + ?&7@@7 video  .$: -?% 1,@%$;0%+"/1:.

F$'46 "'(+*$%#- - %#4B>6*-. ;1+H->6'#$;$ &1+=%61+ '61%61 X.org <$36( 08(5 "'(+*$%46*
#+# <6(+2+#6( -4- '#$<2-4-1$%+* 4$#+45*$ ' 2$<$C5B &616%+ 2$1($%.

F$4*8= <6(+2+#6( <$3*$ 08'(1$ "'(+*$%-(5, *$ ' <6*5@-<- %$9<$3*$'(.<- &4.
*+'(1$=#-:

# pkg install xorg

F1- (+#$= "'(+*$%#6 0"&6( "'(+*$%46*+ 2$4*+. '-'(6<+ X Window System, %#4B>+.
(1+&-,-$**8= $#$**8= <6*6&361 twm(1)  - '$2"('(%"BC-= (1+&-,-$**8= *+0$1
21-4$36*-= &4. 1+0$>6;$ '($4+. K$45@-*'(%" 2$459$%+(646= 9+7$>6('. "'(+*$%-(5 -
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*+'(1$-(5 '$%16<6**8= 1+0$>-= '($4  2$ '%$6<" %80$1".

L6#"C-= 2$459$%+(645 &$436* 08(5 >46*$< ;1"228 video , >($08 9+2"'#+(5 ;1+H->6'#"B
'16&". S($08 &$0+%-(5 2$459$%+(64. % ;1"22" video , %82$4*-(6 '46&"BC"B #$<+*&":

# pw groupmod video -m username

/4. 9+2"'#+ '-'(6<8 X Window System -'2$459"=(6 startx(1)  -9 2+#6(+ x11/xinit , 4-0$
"'(+*$%-(6 - *+'(1$=(6 &-'246=*8= <6*6&361 &4. 9+2"'#+ ;1+H->6'#$;$ %7$&+ 21-
9+;1"9#6.

!
P6*5@+. %61'-. '-'(6<8 X Windows, 2$&7$&.C+. &4. $28(*87
2$459$%+(646=, &$'("2*+ % 2+#6(6 x11/xorg-minimal . K$45@-*'(%$
&$#"<6*($%, 0-04-$(6# - 21-4$36*-= "'(+*$%46*$ *6 0"&6(. ?6#$($18<
21-4$36*-.< (160"B('. D(- &$2$4*-(645*86 #$<2$*6*(8 &4. 1+0$(8.

5.5. H(1A%6-"+7%, X.org
*%%+)*A&7 : Q,$1 /",(&%5B1 @% 73%$#"/1> .$: 3%/1(%&" 1$1 7,(&%5,(+ ++%." /-
7,(&"1+">(, + &"'%#-3 %B&7A-/11  +B$>#-/) ?&"E1#-,B1- 1/(-&E-5,) .$: 1G /",(&%5B1,
$1'% 1G 3%A/% /",(&%1(; +&7#/7>.

E61%61 X.org 2$&&613-%+6( 0$45@-*'(%$ 1+'21$'(1+*I**87 ;1+H->6'#-7 21$,6''$1$%,
<$*-($1$% - "'(1$='(% %%$&+. E*+>+4+ 2$21$0"=(6 *+'(1$=#- 2$ "<$4>+*-B. A D($<
2$&1+9&646 216&'(+%46* $09$1 -7 #$*H-;"1+,--.

5.5.1. L+@': 8(1A%6-"+7%% X.org

U'($1->6'#- '61%61 X.org *+'(1+-%+4'. ' 2$<$C5B H+=4$% % /usr/local/etc/X11/ . :($ &$ '-7
2$1 2$&&613-%+6('. &4. $'$087 '4">+6%, *$ #$*H4-#("6( ' &-*+<->6'#$=
+%($#$*H-;"1+,-6=.

?6 '$9&+%+=(6 #$*H-;"1+,-B '61%61 X.org % H+=46 xorg.conf  - *6 9+2"'#+=(6 Xorg -configure ,
6'4- +%($<+(->6'#+. *+'(1$=#+ *6 &+4+ '0$6%.

E61%61 X.org -C6( #$*H-;"1+,-$**86 H+=48 % *6'#$45#-7 #+(+4$;+7. /usr/local/etc/X11/  Ñ
D($ "#8(>#1$-#>:@  #+(+4$; &4. (+#-7 H+=4$% % FreeBSD. U'2$459$%+*-6 D($;$ #+(+4$;+
2$<$;+6( $(&64.(5 H+=48 21-4$36*-= $( H+=4$% $261+,-$**$= '-'(6<8.

F1$C6 -'2$459$%+(5 *6'#$45#$ H+=4$%, #+3&8= -9 #$($187 *+'(1+-%+6( $216&64I**8=
2+1+<6(1, >6< (1+&-,-$**8= 6&-*8= H+=4 xorg.conf . :(- H+=48 71+*.('. % 2$&#+(+4$;6
/usr/local/etc/X11/xorg.conf.d/ .

5.5.2. F"+A%<#&8%# 8(1A%6-"+7%,

F1.<+. %-9"+4-9+,-. 216&$'(+%4.6( %$9<$3*$'(5 06'@$%*$;$ -'2$459$%+*-. &-'#16(*$;$
;1+H->6'#$;$ 21$,6''$1+ (dGPU) '$%<6'(*$ ' -*(6;1-1$%+**8< ;1+H->6'#-< 21$,6''$1$<
(iGPU), >($ *+98%+6('. PRIME. /1+=%618 +%($<+(->6'#- 2616#4+&8%+B( 16'"1'$6<#-6
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9+&+>- *+ dGPU, #$;&+ D($ (160"6('., - $(#4B>+B( 6;$ 2-(+*-6, #$;&+ D($ %$9<$3*$.

S($08 9+2"'#+(5 21-4$36*-. *+ 0$466 <$C*$< GPU % PRIME, -'2$459"=(6 2616<6**"B
$#1"36*-. DRI_PRIME=1.

T'4- *6'#$45#$ ;1+H->6'#-7 &1+=%61$% #$*H4-#("B(, &1+=%61 ;1+H->6'#$;$ 21$,6''$1+
<$3*$ "#+9+(5 % #+(+4$;6 /usr/local/etc/X11/xorg.conf.d/ .

/4. *+'(1$=#- &1+=%61+ Intel¨ % H+=46 #$*H-;"1+,--:

*&13-& 14. I)'-&1(- .&"5+-& +1.-% Intel¨ Graphics + E"5$-

/usr/local/etc/X11/xorg.conf.d/20-intel.conf

Section "Device"
Ê   Identifier "Card0"
Ê   Driver     "intel"
EndSection

/4. *+'(1$=#- &1+=%61+ AMD¨ % H+=46 #$*H-;"1+,--:

*&13-& 15. I)'-&1(- +1.-%.&"5+-& AMD¨ Graphics + E"5$-

/usr/local/etc/X11/xorg.conf.d/20-radeon.conf

Section "Device"
Ê   Identifier "Card0"
Ê   Driver     "radeon"
EndSection

/4. *+'(1$=#- &1+=%61+ NVIDIA¨ % H+=46 #$*H-;"1+,--:

*&13-& 16. I)'-&1(- +1.-%.&"5+-& NVIDIA¨ Graphics + E"5$-

/usr/local/etc/X11/xorg.conf.d/20-nvidia.conf

Section "Device"
Ê   Identifier "Card0"
Ê   Driver     "nvidia-modeset"
EndSection

! F+#6( x11/nvidia-xconfig  (+#36 <$36( 08(5 -'2$459$%+* &4. 0+9$%$;$
"21+%46*-. 2+1+<6(1+<- #$*H-;"1+,--, &$'("2*8<- % &1+=%616 NVIDIA.

/4. *+'(1$=#- &1+=%61+ SCFB % H+=46 #$*H-;"1+,--:
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*&13-& 17. I)'-&1(- +1.-%.&"5+-& SCFB Graphics + E"5$-

/usr/local/etc/X11/xorg.conf.d/20-scfb.conf

Section "Device"
Ê   Identifier "Card0"
Ê   Driver     "scfb"
EndSection

/4. *+'(1$=#- &1+=%61+ VESA % H+=46 #$*H-;"1+,--:

*&13-& 18. I)'-&1(- +1.-%.&"5+-& VESA Graphics + E"5$-

/usr/local/etc/X11/xorg.conf.d/20-vesa.conf

Section "Device"
Ê   Identifier "Card0"
Ê   Driver     "vesa"
EndSection

/4. *+'(1$=#- *6'#$45#-7 ;1+H->6'#-7 21$,6''$1$% <$3*$ &$0+%-(5 2+1+<6(1 BusID.
E2-'$# ID @-* ;1+H->6'#-7 21$,6''$1$% <$3*$ %8%6'(-, %82$4*-%:

% pciconf -lv  | grep -B3 display

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

vgapci0@pci0:0:2:0:     class=0x030000 rev=0x0c hdr=0x00 vendor=0x8086 device=0x46a6
subvendor=0x1028 subdevice=0x0b29
Ê   vendor     = 'Intel Corporation'
Ê   device     = 'Alder Lake-P GT2 [Iris Xe Graphics]'
Ê   class      = display
--
vgapci0@pci0:1:0:0:     class=0x030200 rev=0xa1 hdr=0x00 vendor=0x10de device=0x25b9
subvendor=0x1028 subdevice=0x0b29
Ê   vendor     = 'NVIDIA Corporation'
Ê   device     = 'GA107GLM [RTX A1000 Laptop GPU]'
Ê   class      = display

*&13-& 19. I)'-&1(- .&"5+-& +1.-% Intel¨ Graphics 1 .&"5+-& +1.-% NVIDIA¨ Graphics + E"5$-

/usr/local/etc/X11/xorg.conf.d/20-drivers.conf

Section "Device"
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Ê   Identifier "Card0"
Ê   Driver     "intel"
Ê   BusID     "pci0:0:2:0"
EndSection

Section "Device"
Ê   Identifier "Card1"
Ê   Driver     "nvidia-modeset"
Ê   BusID     "pci0:0:2:1"
EndSection

5.5.3. H(1A%6-"+7%, >(1%.("+

F$>(- %'6 <$*-($18 2$&&613-%+B( '(+*&+1( Extended Display Identification Data ( EDID). X.org
-'2$459"6( EDID &4. %9+-<$&6='(%-. ' <$*-($1$< - $216&646*-. 2$&&613-%+6<87
1+916@6*-= - >+'($( $0*$%46*-.. W+(6< $* %80-1+6( *+-0$466 2$&7$&.C"B #$<0-*+,-B
*+'(1$6# &4. 1+0$(8 ' D(-< <$*-($1$<.

/1";-6 1+916@6*-., 2$&&613-%+6<86 <$*-($1$<, <$3*$ %801+(5 +($<+1*$ 2$'46 9+2"'#+
X-'61%61+ ' 2$<$C5B xrandr(1)  -4- % #$*H-;"1+,-$**87 H+=4+7 '61%61+ X.org.

5.5.3.1. P&=('30()+1%# RandR (P0>#1#1%# "+0>#"+ % =()("(.)

A82$4*-(6 xrandr(1)  % '6''-- X 069 2+1+<6(1$%, >($08 "%-&6(5 '2-'$# %-&6$%87$&$% -
$0*+1"36**87 163-<$% <$*-($1+:

% xrandr

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Screen 0: minimum 320 x 200, current 2560 x 960, maximum 8192 x 8192
LVDS-1 connected 1280x800+0+0 (normal left inverted right x axis y axis) 261mm x 163mm
Ê  1280x800      59.99*+  59.81    59.91    50.00
Ê  1280x720      59.86    59.74
Ê  1024x768      60.00
Ê  1024x576      59.90    59.82
Ê  960x540       59.63    59.82
Ê  800x600       60.32    56.25
Ê  864x486       59.92    59.57
Ê  640x480       59.94
Ê  720x405       59.51    58.99
Ê  640x360       59.84    59.32
VGA-1 connected primary 1280x960+1280+0 (normal left inverted right x axis y axis)
410mm x 257mm
Ê  1280x1024     75.02    60.02
Ê  1440x900      74.98    60.07
Ê  1280x960      60.00*
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Ê  1280x800      74.93    59.81
Ê  1152x864      75.00
Ê  1024x768      75.03    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    59.94
Ê  720x400       70.08
HDMI-1 disconnected (normal left inverted right x axis y axis)
DP-1 disconnected (normal left inverted right x axis y axis)
HDMI-2 disconnected (normal left inverted right x axis y axis)
DP-2 disconnected (normal left inverted right x axis y axis)
DP-3 disconnected (normal left inverted right x axis y axis)

:($ 2$#+98%+6(, >($ %87$& VGA-1 -'2$459"6('. &4. $($01+36*-. D#1+*+ ' 1+916@6*-6<
1280x960 2-#'646= - >+'($($= $0*$%46*-. $#$4$ 60 M,. A87$& LVDS-1 -'2$459"6('. #+#
&$2$4*-(645*8= <$*-($1 ' 1+916@6*-6< 1280x800 2-#'646= - >+'($($= $0*$%46*-. $#$4$
60 M,. P$*-($18 *6 2$&#4B>6*8 # 1+9JI<+< HDMI-1, HDMI-2, DP-1, DP-2 - DP-3.

ZB0$= -9 &1";-7 163-<$% $($01+36*-. <$3*$ %801+(5 ' 2$<$C5B xrandr(1) . ?+21-<61,
&4. 2616#4B>6*-. *+ 1280x1024 21- 60 M,:

% xrandr --output  LVDS-1 --mode 1280x720 --rate  60

! S+'($ >61*8= D#1+* 21- 9+2"'#6 X <$3*$ -'21+%-(5, &$0+%-% @+; xrandr
--auto  % 21$,6'' -*-,-+4-9+,--.

5.5.3.2. P&=('30()+1%# A+@'() 8(1A%6-"+7%% X.org

G$*H-;"1+,-B <$*-($1+ (+#36 <$3*$ 9+&+(5 % H+=46 #$*H-;"1+,--.

N'(+*$%-(5 1+916@6*-6 D#1+*+ 1024x768 % #$*H-;"1+,-$**$< H+=46:

*&13-& 20. O,("/%+B" &"0&-D-/1: PB&"/" + E"5$-

/usr/local/etc/X11/xorg.conf.d/10-monitor.conf

Section "Screen"
Ê   Identifier "Screen0"
Ê   Device     "Card0"
Ê   SubSection "Display"
Ê   Modes      "1024x768"
Ê   EndSubSection
EndSection
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5.5.4. H(1A%6-"+7%, -&."(@&.) ))($+

E61%61 Xorg[X.org] 216&$'(+%4.6( 0-04-$(6#" x11/libinput , #$($1+. 216&'(+%4.6( '$0$=
#1$''24+(H$1<6**$6 16@6*-6 &4. 2$&&613#- %'67 '6*'$1*87, "#+98%+BC-7 -
#4+%-+("1*87 "'(1$='(% % 1+<#+7 6&-*$= 0-04-$(6#-. T'4- *6 "#+9+*$ -*$6, $*+
9+;1"3+6('. +%($<+(->6'#-.

U*&-%-&"+45*86 *+'(1$=#- "'(1$='(% &4. libinput(4)  <$3*$ *+'(1$-(5 % ;1+H->6'#$<
-*(61H6='6 1+0$>6;$ '($4+  -4- %1">*"B ' 2$<$C5B xinput  - setxkbmap .

A #+>6'(%6 +45(61*+(-%8, % 2+#6(6 x11-drivers  #+(6;$1-- x11/xf86-input-[foo] &$'("2*8 0$466
'(+186, 46;#$%6'*86 $(&645*86 &1+=%618 &4. #$*#16(*87 "'(1$='(% %%$&+. :($( 2$&7$&
(160"6( 1">*$= *+'(1$=#- '61%61+ X.org. O0+ <6($&+ $2-'+*8 % &+**$< 2$&1+9&646.

5.5.4.1. P&=('30()+1%# A+@'+ 8(1A%6-"+7%% +.(>+"1(6( ))($+

N'(1$='(%+, 2$&&613-%+6<86 libinput(4) , <$;"( 08(5 *+'(1$6*8 ' 2$<$C5B ;1+H->6'#-7
"(-4-(, %#4B>6**87 % 1+0$>"B '16&" , -4- %1">*"B - +($<+1*$ %$ %16<. %82$4*6*-. '
2$<$C5B x11/xinput  - x11/setxkbmap .

S($08 "9*+(5, # #+#-< "'(1$='(%+< % &+**8= <$<6*( 2$&#4B>I* libinput(4) , 9+2"'(-(6
xinput(1)  069 +1;"<6*($%:

$ xinput

TI %8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

P Virtual core pointer                      id=2    [master pointer  (3)]
Q   R Virtual core XTEST pointer                id=4    [slave  pointer  (2)]
Q   R System mouse                              id=7    [slave  pointer  (2)]
Q   R VEN_0488:00 0488:1031 Mouse               id=11   [slave  pointer  (2)]
Q   R VEN_0488:00 0488:1031 TouchPad            id=12   [slave  pointer  (2)]
S Virtual core keyboard                     id=3    [master keyboard (2)]
Ê   R Virtual core XTEST keyboard               id=5    [slave  keyboard (3)]
Ê   R System keyboard multiplexer               id=6    [slave  keyboard (3)]
Ê   R Power Button                              id=8    [slave  keyboard (3)]
Ê   R Sleep Button                              id=9    [slave  keyboard (3)]
Ê   R AT keyboard                               id=10   [slave  keyboard (3)]

A'6 2$&&613-%+6<86 D(-<- "'(1$='(%+<- *+'(1$=#- 216&$'(+%4.B('. % %-&6 '%$='(%,
#$($186 <$3*$ %8%$&-(5 - "'(+*+%4-%+(5 +($<+1*$. N#+98%+BC-6 "'(1$='(%+ -<6B(
<*$36'(%$ *+'(1+-%+6<87 '%$='(%, #4+%-+("1+< $08>*$ *6 (160"6('. *->6;$.

/4. *+'(1$=#- #4+%-+("18 $01+(-(6'5 # setxkbmap(1) .

N&$%46(%$1-%@-'5 '%$6= #$*H-;"1+,-6=, 21$'($ &$0+%5(6 '(1$#- % '#1-2( -*-,-+4-9+,--
X, *+21-<61, % ~/.Xsession -4- ~/.xinitrc .
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5.5.4.2. P&=('30()+1%# A+@'() 8(1A%6-"+7%% X.org

!
?6#$($186 '16&8 1+0$>6;$ '($4+ (*+21-<61, KDE Plasma) 216&$'(+%4.B(
;1+H->6'#-= -*(61H6=' &4. *+'(1$=#- D(-7 2+1+<6(1$%. F1$%615(6,
&$'("26* 4- (+#$= %+1-+*(, 2163&6 >6< 21-'("2+(5 # 1">*$<"
16&+#(-1$%+*-B #$*H-;"1+,--.

?+21-<61, >($08 % 1">*"B *+'(1$-(5 " '61%61+ X.org 1+'#4+&#" #4+%-+("18:

*&13-& 21. O,("/%+B" &",B$".B1 B$"+1"(7&)

/usr/local/etc/X11/xorg.conf.d/00-keyboard.conf

Section "InputClass"
Ê       Identifier "Keyboard1"
Ê       MatchIsKeyboard "on"
Ê       Option "XkbLayout" "es, fr"
Ê       Option "XkbModel" "pc104"
Ê       Option "XkbVariant" ",qwerty"
Ê       Option "XkbOptions" "grp:win_space_toggle"
EndSection

5.6. P&=('30()+1%# B"%A.() ) &%&.#># X Window
*%%+)*A&7 : H%@%$/1(-$;/)- D&1E() 3%A/% 7,("/%+1(; 10 B"(-?%&11 x11-fonts  1$1
&"03-,(1(; + ~/.fonts . K/1 ,("/%+:(,: .%,(7@/) /-3-.$-//% .$: ,%+&-3-//)G @&1$%A-/15.
M"BA- .%,(7@/" 1 %@1,"/" B%/E1?7&"91: .$: ,("&)G @&1$%A-/15.

E-'(6<+ X Window 216&$'(+%4.6( 0-04-$(6#" -*(61H6='+ X FreeType ( Xft(3) ) &4.
$($01+36*-. %6#($1*87 -4- #$*("1*87 @1-H($%, + (+#36 (1+&-,-$**"B '-'(6<" X Logical
Font Description, '$71+*.BC"B '$%<6'(-<$'(5 ' 2$#$46*-.<- 21-4$36*-= - @1-H($%.

F$459$%+(646= % $'*$%*$< -*(616'"B( &%+ (-2+ @1-H($%:

¥ [1-H(8 OpenType -4- TrueType¨ 216&*+9*+>6*8 &4. $($01+36*-. *+ D#1+*6.

¥ [1-H(8 Adobe¨ PostScript¨ Type 1 216&*+9*+>6*8 &4. 26>+(- *+ 0"<+;6.

:($ %6#($1*86 -4- #$*("1*86 @1-H(8, (+#36 '"C6'(%"B( 1+'(1$%86 @1-H(8.

G$446#,-. 2$1($% FreeBSD %#4B>+6( % '60. @-1$#-= - 2$'($.**$ 1+'("C-= #+(+4$;
06'24+(*87 %8'$#$#+>6'(%6**87 @1-H($%, &$'("2*87 &4. "'(+*$%#- % #+(6;$1-- x11-fonts .

E-'(6<*86 2+#6(8 @1-H($%, "'(+*$%46**86 -9 #$446#,-- 2$1($%, *+7$&.('. %
/usr/local/share/fonts/ . [1-H(8 &4. $(&645*$;$ 2$459$%+(64. <$3*$ 1+9<6'(-(5 % ~/.fonts/
-4- ~/.local/share/fonts/ .

[1-H(8 % #+(+4$;6 -4- 2$&#+(+4$;+7 '(+*"( &$'("2*8 &4. *6<6&46**$;$ -'2$459$%+*-.
2$'46 2616'(1$6*-. #D@+ -*H$1<+,-- $ @1-H(+7. /4. 21-*"&-(645*$;$ 9+2"'#+ D($;$
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21$,6''+ %82$4*-(6:

% fc-cache

A &616%6 2$1($% &$'("2*$ <*$36'(%$ 06'24+(*87 %8'$#$#+>6'(%6**87 @1-H($% $0$-7
(-2$%, #$($186 <$3*$ 46;#$ -'2$459$%+(5 ' X Window System. A D($= ;4+%6 216&'(+%46*
#1+(#-= $09$1 $0$-7 (-2$%, + (+#36 *+'(1$=#+ -*(61H6='+ X FreeType.

/4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $ ($<, #+# "'(+*$%-(5 - *+'(1$-(5 @1-H(8 %
FreeBSD, 21$>-(+=(6 '(+(5B [1-H(8 - FreeBSD .

5.6.1. V"%A.: TrueType¨

A X.org 6'(5 %'(1$6**+. 2$&&613#+ $($01+36*-. @1-H($% TrueType¨. /4. D($;$ &$'("2*8
&%+ 1+94->*87 <$&"4.. A &+**$< 21-<616 -'2$459"6('. <$&"45 freetype, (+# #+# $* 0$466
'$;4+'$%+* ' &1";-<- <67+*-9<+<- $($01+36*-. @1-H($%. S($08 %#4B>-(5 <$&"45
freetype, &$0+%5(6 '46&"BC"B '(1$#" % 1+9&64 "Module" H+=4+ /usr/local/etc/X11/xorg.conf.d/90-
fonts.conf .

Load  "freetype"

L62615 '$9&+=(6 #+(+4$; &4. @1-H($% TrueType¨ (*+21-<61, /usr/local/share/fonts/TrueType )
- '#$2-1"=(6 %'6 @1-H(8 TrueType¨ % D($( #+(+4$;. N>(-(6, >($ @1-H(8 TrueType¨ *6459.
*+21.<"B 01+(5 -9 Apple¨ Mac¨; $*- &$43*8 08(5 % H$1<+(6 UNIX¨/MS-DOS¨/Windows¨
&4. -'2$459$%+*-. % X.org. F$'46 #$2-1$%+*-. H+=4$% % D($( #+(+4$; -'2$459"=(6
mkfontscale  &4. '$9&+*-. fonts.dir , >($08 X-'61%61 9*+4, >($ *$%86 H+=48 "'(+*$%46*8.
mkfontscale  <$3*$ "'(+*$%-(5 #+# 2+#6(:

# pkg install mkfontscale

W+(6< '$9&+=(6 -*&6#' H+=4$% @1-H($% X % #+(+4$;6:

# cd /usr/local/share/fonts/TrueType
# mkfontscale

L62615 &$0+%5(6 #+(+4$; TrueType¨ % 2"(5 @1-H($%. :($ &64+6('. (+# 36, #+# $2-'+*$ %
[1-H(8 Type1 :

% xset fp+ /usr/local/share/fonts/TrueType
% xset fp rehash

-4- &$0+%5(6 '(1$#" FontPath % H+=4 xorg.conf .

L62615 Gimp, LibreOffice - %'6 &1";-6 X-21-4$36*-. &$43*8 1+'2$9*+%+(5 "'(+*$%46**86
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@1-H(8 TrueType¨. O>6*5 <64#-6 @1-H(8 (*+21-<61, (6#'( *+ %60-'(1+*-,6 ' %8'$#-<
1+916@6*-6<) - $>6*5 #1"2*86 @1-H(8 (% LibreOffice) (62615 0"&"( %8;4.&6(5 9*+>-(645*$
4">@6.

5.6.2. V"%A.: Type1

G$446#,-. @1-H($% URW ( x11-fonts/urwfonts ) %#4B>+6( %8'$#$#+>6'(%6**86 %61'--
'(+*&+1(*87 @1-H($% type1 (Times Romanª, Helveticaª, Palatinoª - &1";-6). G$446#,-.
Freefonts ( x11-fonts/freefonts ) '$&613-( ;$1+9&$ 0$45@6 @1-H($%, *$ 0$45@-*'(%$ -9 *-7
216&*+9*+>6*8 &4. -'2$459$%+*-. % ;1+H->6'#-7 21$;1+<<+7, (+#-7 #+# Gimp, - *6
.%4.B('. &$'(+($>*$ 2$4*8<- &4. -'2$459$%+*-. % #+>6'(%6 D#1+**87 @1-H($%.

/4. "'(+*$%#- "#+9+**87 #$446#,-= @1-H($% Type1 -9 0-*+1*87 2+#6($% %82$4*-(6
'46&"BC-6 #$<+*&8:

# pkg install urwfonts

)*+4$;->*$ ' #$446#,-6= freefont -4- &1";-<-. S($08 X-'61%61, '#$*H-;"1-1$%+**8= %
1">*"B) $0*+1"3-4 D(- @1-H(8, &$0+%5(6 '$$(%6('(%"BC"B '(1$#" % H+=4 #$*H-;"1+,--
X-'61%61+ (/usr/local/etc/X11/xorg.conf.d/90-fonts.conf ), #$($1+. %8;4.&-( '46&"BC-< $01+9$<:

Section "Files"
Ê FontPath "/usr/local/share/fonts/urwfonts/"
EndSection

)45(61*+(-%*$, % #$<+*&*$= '(1$#6 % '6+*'6 X %82$4*-(6:

% xset fp+ /usr/local/share/fonts/urwfonts
% xset fp rehash

:($ 0"&6( 1+0$(+(5, *$ -9<6*6*-. 21$2+&"( 2$'46 9+%61@6*-. '6+*'+ X, 6'4- *6 &$0+%-(5 -7
% H+=4 +%($9+;1"9#- ( ~/.xinitrc  &4. $08>*$;$ '6+*'+ startx  -4- ~/.xsession 21- %7$&6 >6169
;1+H->6'#-= <6*6&361 %7$&+, *+21-<61 XDM). L16(-= '2$'$0 Ñ -'2$459$%+(5 *$%8= H+=4
/usr/local/etc/fonts/local.conf , #+# 2$#+9+*$ % )*(--+4-+'-*; @1-H($% .

5.6.3. T1.%-+'%+&%16 B"%A.()

A'6 @1-H(8 % X.org, *+7$&.C-6'. % /usr/local/share/fonts/  - ~/.fonts/ , +%($<+(->6'#-
'(+*$%.('. &$'("2*8<- &4. ';4+3-%+*-. 21-4$36*-.<, 2$&&613-%+BC-< Xft.
K$45@-*'(%$ '$%16<6**87 21-4$36*-= 2$&&613-%+B( Xft, %#4B>+. KDE, GNOME - Firefox.

/4. "21+%46*-. (6<, #+#-6 @1-H(8 ';4+3-%+B('., -4- &4. *+'(1$=#- '%$='(% ';4+3-%+*-.
'$9&+=(6 (-4- $(16&+#(-1"=(6, 6'4- $* "36 '"C6'(%"6() H+=4 /usr/local/etc/fonts/local.conf . E
2$<$C5B D($;$ H+=4+ <$3*$ *+'(1$-(5 *6'#$45#$ 1+'@-16**87 %$9<$3*$'(6= '-'(6<8
@1-H($% Xft; % D($< 1+9&646 $2-'+*8 4-@5 *6#$($186 21$'(86 %+1-+*(8. F$&1$0*66 '<. %
fonts-conf(5) .
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:($( H+=4 &$436* 08(5 % H$1<+(6 XML. A*-<+(645*$ '46&-(6 9+ 16;-'(1$< '-<%$4$% -
"06&-(6'5, >($ %'6 (6;- 21+%-45*$ 9+#18(8. Y+=4 *+>-*+6('. '$ '(+*&+1(*$;$ 9+;$4$%#+
XML, 9+ #$($18< '46&"6( $216&646*-6 DOCTYPE, + 9+(6< (6; <fontconfig> :

<?xml version="1.0"?>
Ê     <!DOCTYPE fontconfig SYSTEM "fonts.dtd">
Ê     <fontconfig>

G+# "36 "2$<-*+4$'5, %'6 @1-H(8 % /usr/local/share/fonts/ , + (+#36 % ~/.fonts/  "36 &$'("2*8
&4. 21-4$36*-=, 2$&&613-%+BC-7 Xft. S($08 &$0+%-(5 &1";$= #+(+4$; %*6 D(-7 &%"7
&616%56% #+(+4$;$%, &$0+%5(6 '(1$#" '46&"BC6;$ %-&+ % /usr/local/etc/fonts/local.conf :

<dir>/path/to/my/fonts</dir>

F$'46 &$0+%46*-. *$%87 @1-H($%, $'$06**$ *$%87 #+(+4$;$% '$ @1-H(+<-, 2616'(1$=(6
#D@- @1-H($%:

# fc-cache -f

)*(-+4-+'-*; &64+6( ;1+*-,8 '46;#+ 1+9<8(8<-, >($ "4">@+6( >-(+6<$'(5 $>6*5 <64#$;$
(6#'(+ - "0-1+6( "46'6*#-" " #1"2*$;$ (6#'(+, *$ <$36( %898%+(5 "'(+4$'(5 ;4+9, 6'4-
21-<6*.6('. # $08>*$<" (6#'(". S($08 -'#4B>-(5 -9 +*(-+4-+'-*;+ @1-H(8 1+9<61$<
<6*5@6 14 2"*#($%, &$0+%5(6 '46&"BC-6 '(1$#-:

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>

U*(61%+4 &4. *6#$($187 <$*$@-1-**87 @1-H($% (+#36 <$36( 08(5 *6#$116#(*8< 21-
';4+3-%+*--. :($ $'$06**$ +#("+45*$ &4. KDE. O&*$ -9 %$9<$3*87 16@6*-= Ñ
21-*"&-(645*$ "'(+*$%-(5 -*(61%+4 &4. (+#-7 @1-H($% % 9*+>6*-6 100. /$0+%5(6
'46&"BC-6 '(1$#-:
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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>
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>

(D($ '$9&+6( 2'6%&$*-<8 &4. &1";-7 1+'21$'(1+*I**87 *+9%+*-= <$*$@-1-**87 @1-H($%
#+# "mono"), + 9+(6< &$0+%4.6<:

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>

?6#$($186 @1-H(8, (+#-6 #+# Helvetica, <$;"( -<6(5 21$046<8 21- ';4+3-%+*--. O08>*$
D($ 21$.%4.6('. % %-&6 @1-H(+, #$($18= #+36('. 1+9169+**8< 2$2$4+< 2$ %61(-#+4-. A
7"&@6< '4">+6 D($ <$36( 21-%6'(- # '0$B 21-4$36*-=. S($08 -9063+(5 D($;$,
16#$<6*&"6('. &$0+%-(5 '46&"BC66 % local.conf :

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>

F$'46 16&+#(-1$%+*-. local.conf  "06&-(6'5, >($ H+=4 9+%61@+6('. (6;$< </fontconfig> . T'4-
D($;$ *6 '&64+(5, -9<6*6*-. 0"&"( 21$-;*$1-1$%+*8.

F$459$%+(64- <$;"( &$0+%-(5 -*&-%-&"+45*86 *+'(1$=#-, '$9&+% '$0'(%6**8= H+=4

184



~/.config/fontconfig/fonts.conf . :($( H+=4 -'2$459"6( ($( 36 H$1<+( XML, #$($18= $2-'+*
%8@6.

F$'46&*-= <$<6*(: 21- -'2$459$%+*-- ]G-D#1+*+ <$36( 2$(160$%+(5'. '"02-#'645*+.
%80$1#+. F$ '"(-, D($ 1+9&645*+. $01+0$(#+ #1+'*$;$, 964I*$;$ - '-*6;$ #$<2$*6*($%
(1+9&64I**87 ;$1-9$*(+45*$) &4. "4">@6*-. ;$1-9$*(+45*$;$ 1+916@6*-.; 169"45(+(
<$36( 08(5 %26>+(4.BC-<. S($08 %#4B>-(5 D(" H"*#,-B, &$0+%5(6 '46&"BC"B '(1$#" %
H+=4 local.conf :

Ê    <match target="font">
Ê        <test qual="all" name="rgba">
Ê        <const>unknown</const>
Ê        </test>
Ê        <edit name="rgba" mode="assign">
Ê        <const>rgb</const>
Ê        </edit>
Ê    </match>

!
A 9+%-'-<$'(- $( (-2+ &-'246., %$9<$3*$, 2$(160"6('. -9<6*-(5 rgb *+ bgr,
vrgb -4- vbgr: 2$D#'261-<6*(-1"=(6 - %8061-(6 *+-0$466 2$&7$&.C-=
%+1-+*(.
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F'+)+ 6. Wayland 1+ FreeBSD

6.1. 5;0("
N'(+*$%#+ FreeBSD ' 2$<$C5B bsdinstall *6 %#4B>+6( +%($<+(->6'#- ;1+H->6'#-=
-*(61H6=' 2$459$%+(64.. A D($= ;4+%6 $2-'+*$, #+# %801+(5, "'(+*$%-(5 - *+'(1$-(5
#$<2$9-($1 Wayland, #$($18= 216&$'(+%4.6( ;1+H->6'#"B '16&".

F163&6 >6< >-(+(5 D(" ;4+%", *6$07$&-<$:

¥ W*+(5, #+# "'(+*$%-(5 &$2$4*-(645*$6 '($1$**66 21$;1+<<*$6 $06'26>6*-6 .

¥ W*+(5, #+# $216&64-(5 - *+'(1$-(5 &1+=%618 &4. %+@6;$ ;1+H->6'#$;$ $0$1"&$%+*-. .

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ G+# *+'(1$-(5 FreeBSD &4. 1+9<6C6*-. ;1+H->6'#$= '16&8 Wayland.

¥ G+# "'(+*$%-(5 - *+'(1$-(5 #$<2$9-($1 Wayland.

¥ G+# 9+2"'#+(5 21$;1+<<8, 216&*+9*+>6**86 &4. '(+1$= %61'-- X Window System.

¥ G+# *+'(1$-(5 "&+46**8= &$'("2 # ;1+H->6'#$= '16&6 Wayland.

6.2. 5;0(" Wayland
Wayland Ñ D($ #$<<"*-#+,-$**8= 21$($#$4, #$($18= <$36( 9+<6*-(5 '61%61 &-'2466%,
(+#$= #+# X.org. O* $(4->+6('. $( X.org *6'#$45#-<- %+3*8<- '2$'$0+<-. A$-261%87,
Wayland Ñ D($ ($45#$ 21$($#$4, #$($18= %8'("2+6( % 1$4- 2$'16&*-#+ <63&" #4-6*(+<-,
-'2$459". <67+*-9<, #$($18= "'(1+*.6( 9+%-'-<$'(5 $( X-'61%61+. X.org %#4B>+6( % '60.
#+# 21$($#$4 X11, -'2$459"6<8= &4. 1+0$(8 ' "&+4I**8<- &-'246.<-, (+# - X-'61%61,
#$($18= 21-*-<+6( '$6&-*6*-. - $($01+3+6( $#*+. A '4">+6 ' Wayland, #$<2$9-($1 -4-
$#$**8= <6*6&361 216&$'(+%4.6( '61%61 &-'2466% %<6'($ (1+&-,-$**$;$ X-'61%61+.

F$'#$45#" Wayland *6 .%4.6('. X-'61%61$<, &4. "&+4I**$;$ "21+%46*-. 1+0$>-< '($4$<
(1+&-,-$**86 '$6&-*6*-. ' D#1+*$< X 2$(160"B( -'2$459$%+*-. &1";-7 <6($&$%, (+#-7
#+# VNC -4- RDP. A$-%($187, Wayland <$36( "21+%4.(5 #$<2$9-(*8<- %9+-<$&6='(%-.<-
<63&" #4-6*(+<- - #$<2$9-($1$< #+# $(&645*+. '"C*$'(5, #$($1$= *6 (160"6('.
2$&&613#+ 21$($#$4$% X.

Wayland $(*$'-(645*$ *$%, - *6 %'6 21$;1+<<8 084- $0*$%46*8 &4. *+(-%*$= 1+0$(8 069
2$&&613#- Xwayland. F$'#$45#" Wayland *6 216&$'(+%4.6( X-'61%61, + $3-&+6(, >($
#$<2$9-($18 $06'26>+( D(" 2$&&613#", $#$**86 <6*6&3618 X11, #$($186 6CI *6
2$&&613-%+B( Wayland, 2$(160"B(, >($08 Xwayland *6 9+2"'#+4'. ' 2+1+<6(1$< -rootless .
N&+46*-6 2+1+<6(1+ -rootless  %$''(+*$%-( 2$&&613#" $#$**87 <6*6&361$% X11.

!
L6#"C-= &1+=%61 NVIDIA¨ &$436* 1+0$(+(5 ' 0$45@-*'(%$< #$<2$9-($1$%
wlroots, *$ <$36( 08(5 *6<*$;$ *6'(+0-45*8< - *6 2$&&613-%+(5 %'6
H"*#,-- *+ &+**8= <$<6*(. L160"B('. &$01$%$45,8 &4. 2$<$C- % 1+0$(6
*+& NVIDIA¨ DRM.
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A *+'($.C66 %16<. <*$36'(%$ 21$;1+<<*$;$ $06'26>6*-., %#4B>+. Firefox, 1+0$(+6( '
<-*-<+45*8<- 21$046<+<- % Wayland. L+#36 &$'("2*8 *6'#$45#$ $#1"36*-= 1+0$>6;$
'($4+, *+21-<61, 9+<6*+ Compiz Fusion 2$& *+9%+*-6< Wayfire - 9+<6*+ <6*6&361+ $#$* i3
Ñ Sway.

!
F$ '$'($.*-B *+ <+= 2021 ;$&+ plasma5-kwin 2$&&613-%+6( Wayland %
FreeBSD. /4. -'2$459$%+*-. Plasma 2$& Wayland -'2$459"=(6 2+1+<6(1
startplasma-wayland  ' ck-launch-session  - 2$&#4B>-(6 dbus '46&"BC-<
$01+9$<: dbus-launch --exit-with-x11 ck-launch-session startplasma-wayland ,
>($08 9+'(+%-(5 D($ 1+0$(+(5.

/4. #$<2$9-($1$% *6$07$&-<$ *+4->-6 .&1+ ' 2$&&613#$= &1+=%61+ evdev(4)  &4.
-'2$459$%+*-. H"*#,-$*+45*$'(- 21-%.9#- #4+%-@. O* %#4B>I* 2$ "<$4>+*-B % .&1$
GENERIC; $&*+#$, 6'4- .&1$ 084$ -9<6*6*$ - 2$&&613#+ evdev(4)  084+ "&+46*+, 2$(160"6('.
9+;1"9-(5 <$&"45 evdev(4) . G1$<6 ($;$, 2$459$%+(64.< Wayland *6$07$&-<$ 08(5 >46*+<-
;1"228 video . S($08 08'(1$ %*6'(- D($ -9<6*6*-6, -'2$459"=(6 #$<+*&" pw:

pw groupmod video -m user

N'(+*$%#+ Wayland 21$'(+; '+< 21$($#$4 *6 (160"6( 9*+>-(645*$= *+'(1$=#-. K$45@+.
>+'(5 #$<2$9-,-- 0"&6( 9+%-'6(5 $( %801+**$;$ #$<2$9-($1+. N'(+*$%-% seatd '6=>+',
<$3*$ 21$2"'(-(5 $&-* @+; % 21$,6''6 "'(+*$%#- - *+'(1$=#- #$<2$9-($1+, (+# #+# seatd
*6$07$&-< &4. 216&$'(+%46*-. *621-%-46;-1$%+**$;$ &$'("2+ # *6#$($18< "'(1$='(%+<.

A'6 $2-'+**86 9&6'5 #$<2$9-($18 &$43*8 1+0$(+(5 ' &1+=%61+<- ' $(#18(8< -'7$&*8<
#$&$< graphics/drm-kmod ; $&*+#$ %-&6$#+1(8 NVIDIA¨ <$;"( -<6(5 21$046<8 21-
-'2$459$%+*-- 21$21-6(+1*87 &1+=%61$%. /4. *+>+4+ "'(+*$%-(6 '46&"BC-6 2+#6(8:

# pkg install wayland seatd

F$'46 "'(+*$%#- 21$($#$4+ - *6$07$&-<87 2+#6($%, #$<2$9-($1 &$436* '$9&+(5
2$459$%+(645'#-= -*(61H6='. A '46&"BC-7 1+9&64+7 0"&"( 1+''<$(16*8 *6'#$45#$
#$<2$9-($1$%. A'6 #$<2$9-($18, -'2$459"BC-6 Wayland, (160"B( *+4->-. runtime-
#+(+4$;+, $216&64I**$;$ % $#1"36*--. ?+>-*+. ' FreeBSD 14.1, $* '$9&+I('. - $216&64.6('.
+%($<+(->6'#-. /4. 0$466 1+**-7 %61'-= D($ <$3*$ '&64+(5 ' 2$<$C5B '46&"BC6=
#$<+*&8 % $0$4$>#6 bourne:

% export XDG_RUNTIME_DIR=/var/run/user/ ` id  -u `

A+3*$ $(<6(-(5, >($ 0$45@-*'(%$ #$<2$9-($1$% -C"( H+=48 #$*H-;"1+,-- % #+(+4$;6
XDG_RUNTIME_DIR. A 21-%6&I**87 9&6'5 21-<61+7 0"&6( -'2$459$%+(5'. 2+1+<6(1 &4.
"#+9+*-. H+=4+ #$*H-;"1+,-- % ~/.config , >($08 1+9&64-(5 %16<6**86 H+=48 - H+=48
#$*H-;"1+,--. !6#$<6*&"6('. *+'(1$-(5 2'6%&$*-< &4. #+3&$;$ #$<2$9-($1+, >($08
9+;1"3+(5 "#+9+**8= H+=4 #$*H-;"1+,--.
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"

E$$0C+6('., >($ 2$459$%+(64- ZFS <$;"( '($4#*"(5'. ' 21$046<+<- 21-
1+0$(6 ' *6#$($18<- #4-6*(+<- Wayland, (+# #+# -< (160"6('. &$'("2 #
posix_fallocate()  % runtime-#+(+4$;6. Q$(. +%($1 *6 '<$; %$'21$-9%6'(- D("
21$046<" *+ '%$6= '-'(6<6 ' ZFS, 16#$<6*&"6<8< 16@6*-6< .%4.6('. $(#+9
$( -'2$459$%+*-. ZFS &4. runtime-#+(+4$;+ - -'2$459$%+*-6 tmpfs &4.
/var/run . A D($< '4">+6 H+=4$%+. '-'(6<+ tmpfs -'2$459"6('. &4. /var/run  -
<$*(-1"6('. #$<+*&$= mount -t tmpfs tmpfs /var/run , 2$'46 >6;$ D($
-9<6*6*-6 <$3*$ '&64+(5 2$'($.**8< 2$'46 26169+;1"9$# >6169 /etc/fstab .
F616<6**+. $#1"36*-. XDG_RUNTIME_DIR <$36( 08(5 *+'(1$6*+ *+
-'2$459$%+*-6 /var/run/user/$UID , >($08 -9063+(5 2$(6*,-+45*87 21$046<
' ZFS. N>-(8%+=(6 D($( ',6*+1-= 21- -9">6*-- 21-<61$% #$*H-;"1+,-- %
'46&"BC-7 1+9&64+7.

/6<$* seatd 2$<$;+6( "21+%4.(5 &$'("2$< # $0C-< '-'(6<*8< "'(1$='(%+< &4.
*621-%-46;-1$%+**87 2$459$%+(646= % #$<2$9-($1+7; D($ %#4B>+6( ;1+H->6'#-6 #+1(8.
/4. (1+&-,-$**87 <6*6&361$% X11, (+#-7 #+# Plasma - GNOME, seatd *6 (160"6('., *$ &4.
$0'"3&+6<87 9&6'5 #$<2$9-($1$% Wayland $* &$436* 08(5 %#4B>I* % '-'(6<6 - 1+0$(+(5
2616& 9+2"'#$< $#1"36*-. #$<2$9-($1+. S($08 %#4B>-(5 - 9+2"'(-(5 &6<$* seatd '6=>+' -
21- -*-,-+4-9+,-- '-'(6<8:

# sysrc seatd_enable="YES"
# service seatd start

F$'46 D($;$ *6$07$&-<$ "'(+*$%-(5 #$<2$9-($1, #$($18= +*+4$;->6* 1+0$>6<" '($4" X11,
&4. ;1+H->6'#$= '16&8. W&6'5 1+''<+(1-%+B('. (1- %+1-+*(+, %#4B>+. 0+9$%86 *+'(1$=#-,
*+'(1$=#" 04$#-1$%#- D#1+*+ - 16#$<6*&+,-- &4. 2$4">6*-. &$2$4*-(645*$=
-*H$1<+,--.

6.3. H(>=(0%.(" Wayfire
Wayfire Ñ D($ #$<2$9-($1, #$($18= '(16<-('. 08(5 46;#$%6'*8< - *+'(1+-%+6<8<.
/$'("2*$ *6'#$45#$ H"*#,-=, - $* %$9%1+C+6( *6#$($186 D46<6*(8 -9 1+*66 %82"C6**$;$
1+0$>6;$ '($4+ Compiz Fusion. A'6 >+'(- %8;4.&.( #1+'-%$ *+ '$%16<6**$< $0$1"&$%+*--.
S($08 9+2"'(-(5 Wayfire, *+>*-(6 ' "'(+*$%#- *6$07$&-<87 2+#6($%:

# pkg install wayfire wf-shell alacritty swaylock-effects swayidle wlogout kanshi mako
wlsunset

F+#6( alacritty  216&$'(+%4.6( D<"4.($1 (61<-*+4+. O&*+#$ $* *6 .%4.6('. '(1$;$
$0.9+(645*8<, (+# #+# &1";-6 D<"4.($18 (61<-*+4$%, (+#-6 #+# kitty  - Terminal  XFCE-4,
084- 21$(6'(-1$%+*8 - 2$&(%613&6*8 &4. 1+0$(8 2$& #$<2$9-($1$< Wayfire.
G$*H-;"1+,-. Wayfire $(*$'-(645*$ 21$'(+; $*+ -'2$459"6( H+=4, #$($18= '46&"6( -9">-(5
2616& %*6'6*-6< 4B087 -9<6*6*-=. /4. *+>+4+ '#$2-1"=(6 21-<61 H+=4+ % #+(+4$;
#$*H-;"1+,-- '16&8 %82$4*6*-., + 9+(6< $(16&+#(-1"=(6 H+=4:
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% mkdir ~/.config/wayfire
% cp /usr/local/share/examples/wayfire/wayfire.ini ~/.config/wayfire

?+'(1$=#- 2$ "<$4>+*-B 2$&$=&"( 0$45@-*'(%" 2$459$%+(646=. A H+=46 #$*H-;"1+,--
"36 216&"'(+*$%46*8 2+1+<6(18, (+#-6 #+# -9%6'(*8= cube, + (+#36 21-%6&6*8
-*'(1"#,-- 2$ &$'("2*8< *+'(1$=#+<. A$( *6'#$45#$ $'*$%*87 2+1+<6(1$%, *+ #$($186
'($-( $01+(-(5 %*-<+*-6:

[output]
mode = 1920x1080@60000
position = 0,0
transform = normal
scale = 1.000000

A D($< 21-<616 -9 H+=4+ #$*H-;"1+,-- %8%$& *+ D#1+* &$436* '$$(%6('(%$%+(5
"#+9+**$<" 163-<" ' "#+9+**$= >+'($($=. ?+21-<61, 2+1+<6(1 mode &$436* 08(5
"'(+*$%46* #+# M5"5/(x-83#2(@:(32#2(_#$/#-&%/5?. F+1+<6(1 position 1+9<6C+6( %8%$& %
"#+9+**$= 2$9-,-- (% 2-#'64.7). W*+>6*-6 2$ "<$4>+*-B 2$&7$&-( &4. 0$45@-*'(%+
2$459$%+(646=. ?+#$*6,, transform 9+&+I( H$*$%$6 216$01+9$%+*-6, + scale <+'@(+0-1"6(
%8%$& &$ "#+9+**$;$ #$DHH-,-6*(+. W*+>6*-. 2$ "<$4>+*-B &4. D(-7 2+1+<6(1$% $08>*$
21-6<46<8; &$2$4*-(645*"B -*H$1<+,-B '<. % &$#"<6*(+,--.

G+# "36 "2$<-*+4$'5, Wayland Ñ D($ *$%+. (67*$4$;-., - *6 %'6 21-4$36*-. 2$#+ 1+0$(+B(
' D(-< 21$($#$4$<. ?+ &+**8= <$<6*( sddm *6 2$&&613-%+6( 9+2"'# - "21+%46*-6
#$<2$9-($1+<- % Wayland. A D(-7 21-<61+7 %<6'($ *6;$ -'2$459$%+4+'5 "(-4-(+ swaylock.
Y+=4 #$*H-;"1+,-- '$&613-( 2+1+<6(18 &4. 9+2"'#+ swayidle  - swaylock &4. "21+%46*-.
21$'($6< - 04$#-1$%#$= D#1+*+.

:(+ $2,-. &4. $216&646*-. &6='(%-. 21- 21$'($6 '-'(6<8 "#+9+*+ #+#:

idle = swaylock

U (+=<+"( 04$#-1$%#- *+'(1+-%+6('. ' 2$<$C5B '46&"BC-7 '(1$#:

[idle]
toggle = <super> KEY_Z
screensaver_timeout = 300
dpms_timeout = 600

F61%8= %+1-+*( 9+04$#-1"6( D#1+* >6169 300 '6#"*&, + >6169 '46&"BC-6 300 '6#"*& D#1+*
%8#4B>-('. ' 2$<$C5B $2,-- dpms_timeout.

F$'46&*66, *+ >($ '($-( $01+(-(5 %*-<+*-6, Ñ D($ #4+%-@+ <super>. A 0$45@-*'(%6
#$*H-;"1+,-= "2$<-*+6('. D(+ #4+%-@+, - $*+ '$$(%6('(%"6( (1+&-,-$**$= #4+%-@6
Windows *+ #4+%-+("16. ?+ 0$45@-*'(%6 #4+%-+("1 D(+ #4+%-@+ super &$'("2*+; $&*+#$, 6'4-
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6I *6(, 6I '46&"6( 2616*+9*+>-(5 % D($< #$*H-;"1+,-$**$< H+=46. ?+21-<61, >($08
9+04$#-1$%+(5 D#1+*, 9+3<-(6 #4+%-@" super, #4+%-@" shift  - *+3<-(6 #4+%-@" escape.
T'4- '$2$'(+%46*-. *6 -9<6*6*8, D($ 9+2"'(-( 21-4$36*-6 swaylock. G$*H-;"1+,-. 2$
"<$4>+*-B &4. swaylock $($01+3+6( '618= D#1+*; $&*+#$ 21-4$36*-6 46;#$ *+'(1+-%+6('.
- 7$1$@$ &$#"<6*(-1$%+*$. G1$<6 ($;$, 2$'#$45#" 084+ "'(+*$%46*+ %61'-. swaylock-
effects, &$'("2*$ *6'#$45#$ &$2$4*-(645*87 %$9<$3*$'(6=, (+#-7 #+# DHH6#( 1+9<8(-.,
#$($18= <$3*$ "%-&6(5, -'2$459". '46&"BC"B #$<+*&":

% swaylock --effect-blur  7x5

L+#36 6'(5 2+1+<6(1 --clock , #$($18= $($01+3+6( >+'8 ' &+($= - %16<6*6< *+ D#1+*6
04$#-1$%#-. F1- "'(+*$%#6 2+#6(+ x11/swaylock-effects  %#4B>+6('. #$*H-;"1+,-. pam.d  2$
"<$4>+*-B. O*+ 216&$'(+%4.6( '(+*&+1(*86 *+'(1$=#-, #$($186 2$&$=&"( 0$45@-*'(%"
2$459$%+(646=. /$'("2*8 - 0$466 1+'@-16**86 %+1-+*(8; &$2$4*-(645*"B -*H$1<+,-B
<$3*$ *+=(- % &$#"<6*(+,-- PAM.

?+ D($< D(+26 21-@4$ %16<. 21$(6'(-1$%+(5 Wayfire - 21$%61-(5, '<$36( 4- $*
9+2"'(-(5'. % '-'(6<6. F1$'($ %%6&-(6 '46&"BC"B #$<+*&":

% wayfire -c  ~/.config/wayfire/wayfire.ini

L62615 #$<2$9-($1 &$436* 9+2"'(-(5'. - $($01+9-(5 H$*$%$6 -9$01+36*-6 %<6'(6 '
2+*645B <6*B % %617*6= >+'(- D#1+*+. Wayfire 2$28(+6('. 2616>-'4-(5 "'(+*$%46**86
'$%<6'(-<86 21-4$36*-. &4. 1+0$>6;$ '($4+ - $($01+9-( -7 % D($< %82+&+BC6< <6*B;
*+21-<61, 6'4- "'(+*$%46* H+=4$%8= <6*6&361 XFCE-4, $* 2$.%-('. % D($< <6*B. T'4-
#$*#16(*$6 21-4$36*-6 '$%<6'(-<$ - &$'(+($>*$ %+3*$ &4. *+9*+>6*-. ;$1.>6=
#4+%-@-, 6;$ <$3*$ 21-%.9+(5 # #$<0-*+,-- #4+%-@ ' 2$<$C5B #$*H-;"1+,-$**$;$
H+=4+ wayfire.ini . Wayfire (+#36 -<66( -*'(1"<6*( *+'(1$=#- 2$& *+9%+*-6< Wayfire Config
Manager. O* &$'("26* % %82+&+BC6< <6*B, *$ 6;$ (+#36 <$3*$ 9+2"'(-(5 >6169 (61<-*+4,
%82$4*-% '46&"BC"B #$<+*&":

% wcm

!+94->*86 2+1+<6(18 #$*H-;"1+,-- Wayfire, %#4B>+. '26,-+45*86 DHH6#(8 #$<2$9-($1+,
<$;"( 08(5 %#4B>6*8, $(#4B>6*8 -4- *+'(1$6*8 >6169 D($ 21-4$36*-6. G1$<6 ($;$, &4.
0$466 "&$0*$;$ %9+-<$&6='(%-., % #$*H-;"1+,-$**$< H+=46 <$;"( 08(5 +#(-%-1$%+*8
<6*6&361 H$*+, 2+*645 - &$#-21-4$36*-6:

panel = wf-panel
dock = wf-dock
background = wf-background

"
U9<6*6*-., %*6'6**86 >6169 wcm, 26169+2-@"( 2$459$%+(645'#-6 *+'(1$=#-
% #$*H-;"1+,-$**$< H+=46 wayfire.ini . ?+'($.(645*$ 16#$<6*&"6('. '$9&+(5
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16961%*"B #$2-B H+=4+ wayfire.ini , >($08 <$3*$ 084$ %$''(+*$%-(5
%+3*86 -9<6*6*-..

?+#$*6,, '(+*&+1(*8= 4+"*>61, "#+9+**8= % wayfire.ini , Ñ D($ x11/wf-shell , #$($18= <$36(
08(5 9+<6*I* &1";-<- 2+*64.<- 2$ 364+*-B 2$459$%+(64..

6.4. H(>=(0%.(" Hikari
G$<2$9-($1 Hikari -'2$459"6( *6'#$45#$ #$*,62,-=, $1-6*(-1$%+**87 *+ 21$&"#(-%*$'(5,
(+#-6 #+# 4-'(8 (sheets), 1+0$>-6 21$'(1+*'(%+ (workspaces) - &1";-6. A D($< $(*$@6*-- $*
*+2$<-*+6( (+=4$%8= $#$**8= <6*6&361. T'4- 1+90-1+(5 2$&1$0*66, #$<2$9-($1
*+>-*+6('. ' $&*$;$ 1+0$>6;$ 21$'(1+*'(%+, #$($1$6 +*+4$;->*$ %-1("+45*8< 1+0$>-<
'($4+<. Hikari -'2$459"6( $&*$ 1+0$>66 21$'(1+*'(%$ (-4- %-1("+45*8= 1+0$>-= '($4) &4.
%9+-<$&6='(%-. ' 2$459$%+(646<. !+0$>66 21$'(1+*'(%$ '$'($-( -9 *6'#$45#-7
216&'(+%46*-= (views) Ñ D($ 1+0$>-6 $#*+ % #$<2$9-($16, ';1"22-1$%+**86 4-0$ % 4-'(8
(sheets), 4-0$ % ;1"228 (groups). U 4-'(8, - ;1"228 '$'($.( -9 *+0$1+ 216&'(+%46*-= Ñ ($
6'(5 $#$*, $0J6&-*I**87 %<6'(6. F1- 2616#4B>6*-- <63&" 4-'(+<- -4- ;1"22+<-
+#(-%*8= 4-'( -4- ;1"22+ '(+*$%.('. 1+0$>-< 21$'(1+*'(%$<. A 1"#$%$&'(%6 (man-
'(1+*-,6) D(- H"*#,-- $2-'+*8 0$466 2$&1$0*$, *$ % &+**$< &$#"<6*(6 &$'(+($>*$
1+''<+(1-%+(5 $&*$ 1+0$>66 21$'(1+*'(%$ ' $&*-< 4-'($<. N'(+*$%#+ Hikari %#4B>+6( $&-*
2+#6( x11-wm/hikari  - (61<-*+45*8= D<"4.($1 alacritty :

# pkg install hikari alacritty

!
/1";-6 $0$4$>#-, (+#-6 #+# kitty  -4- Terminal  % Plasma, 0"&"( 1+0$(+(5 2$&
Wayland. F$459$%+(64.< '($-( 2$D#'261-<6*(-1$%+(5 ' 216&2$>-(+6<8<
(61<-*+45*8< 16&+#($1$<, >($08 21$%61-(5 '$%<6'(-<$'(5.

Hikari -'2$459"6( H+=4 #$*H-;"1+,-- hikari.conf , #$($18= <$36( 08(5 1+9<6C6* 4-0$ %
XDG_RUNTIME_DIR, 4-0$ "#+9+* 21- 9+2"'#6 ' 2$<$C5B 2+1+<6(1+ -c . Y+=4 #$*H-;"1+,--
+%($9+2"'#+ *6 $0.9+(646*, *$ <$36( *6<*$;$ "21$'(-(5 26167$& *+ D($( #$<2$9-($1.
?+>+4$ *+'(1$=#- 9+#4B>+6('. % '$9&+*-- #+(+4$;+ #$*H-;"1+,-- Hikari - #$2-1$%+*--
H+=4+ #$*H-;"1+,-- &4. 16&+#(-1$%+*-.:

% mkdir ~/.config/hikari
% cp /usr/local/etc/hikari/hikari.conf ~/.config/hikari

G$*H-;"1+,-. 1+90-(+ *+ 1+94->*86 1+9&648, (+#-6 #+# ui , outputs , layouts  - &1";-6. /4.
0$45@-*'(%+ 2$459$%+(646= 9*+>6*-= 2$ "<$4>+*-B 0"&6( &$'(+($>*$, $&*+#$ *6#$($186
%+3*86 -9<6*6*-. %'I 36 '($-( %*6'(-. ?+21-<61, 2616<6**+. $TERMINAL $08>*$ *6
"'(+*$%46*+ % $#1"36*-- 2$459$%+(64.. U9<6*-(6 D(" 2616<6**"B -4- $(16&+#(-1"=(6
H+=4 hikari.conf , "#+9+%:

terminal = "/usr/local/bin/alacritty"
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W+2"'(-( (61<-*+4 alacritty  21- *+3+(-- '%.9+**$= #4+%-@-. F1- -9">6*--
#$*H-;"1+,-$**$;$ H+=4+ '46&"6( $01+(-(5 %*-<+*-6, >($ 9+;4+%*86 0"#%8 -'2$459"B('.
&4. '$2$'(+%46*-. #4+%-@ 2$459$%+(64B. ?+21-<61, #4+%-@+ L  &4. 9+2"'#+ (61<-*+4+ L
V+VReturn  *+ '+<$< &646 .%4.6('. 1+*66 "2$<.*"($= #4+%-@6= super -4- #4+%-@6= '
4$;$(-2$< Windows. L+#-< $01+9$<, "&613-%+. L/super/Windows - *+3-<+. Enter , %8
$(#1$6(6 "#+9+**8= D<"4.($1 (61<-*+4+ ' #$*H-;"1+,-6= 2$ "<$4>+*-B. /4.
'$2$'(+%46*-. &1";-7 #4+%-@ 21-4$36*-.< *6$07$&-<$ '$9&+(5 $216&646*-6 &6='(%-..
/4. D($;$ 2"*#( &6='(%-. &$436* 08(5 "#+9+* % 1+9&646 actions, *+21-<61:

actions {
Ê terminal = "/usr/local/bin/alacritty"
Ê browser = "/usr/local/bin/firefox"
}

W+(6< &6='(%-6 <$36( 08(5 $($01+36*$ % 1+9&646 keyboard, #$($18= $216&646* %*"(1-
1+9&64+ bindings :

bindings {
Ê keyboard {
SNIP
Ê   "L+Return" = action-terminal
Ê   "L+b" = action-browser
SNIP

F$'46 26169+2"'#+ Hikari "&613+*-6 #*$2#- ' 4$;$(-2$< Windows - *+3+(-6 #4+%-@- b  *+
#4+%-+("16 9+2"'(-( %60-01+"961. G$<2$9-($1 *6 -<66( '(1$#- <6*B, - 16#$<6*&"6('.
*+'(1$-(5, #+# <-*-<"<, (61<-*+45*8= D<"4.($1 2616& <-;1+,-6=. !"#$%$&'(%$ '$&613-(
<*$36'(%$ &$#"<6*(+,--, 6;$ '46&"6( 21$>-(+(5 2616& 2$4*$= <-;1+,-6=. TCI $&-*
2$4$3-(645*8= +'26#( Hikari 9+#4B>+6('. % ($<, >($ 21- 26167$&6 *+ D($( #$<2$9-($1 6;$
<$3*$ 9+2"'#+(5 % '16&+7 1+0$>6;$ '($4+ Plasma - GNOME, >($ 2$9%$4.6( $21$0$%+(5 6;$
2616& 2$4*$= <-;1+,-6=.

W+04$#-1$%+(5 D#1+* % Hikari 21$'($, (+# #+# 2+#6( %#4B>+6( H+=4 #$*H-;"1+,-- pam.d  -
"(-4-(" 1+904$#-1$%#-. E$>6(+*-6 #4+%-@ &4. 04$#-1$%#- D#1+*+ Ñ L  (#4+%-@+ '
4$;$(-2$< Windows)+ Shift
Backspace. E46&"6( $(<6(-(5, >($ %'6 216&'(+%46*-., *6 2$<6>6**86 #+# 2"04->*86, 0"&"(
'#18(8. :(- 216&'(+%46*-. *6 0"&"( 21-*-<+(5 %%$&, #$;&+ D#1+* 9+04$#-1$%+*, *$ 0"&5(6
$'($1$3*8 ' $($01+36*-6< #$*H-&6*,-+45*$= -*H$1<+,--. ?6#$($18< 2$459$%+(64.<
<$36( 08(5 21$C6 2616=(- *+ &1";"B "(-4-(" 04$#-1$%#- D#1+*+, *+21-<61 swaylock-
effects, #$($1+. $0'"3&+6('. % D($< 1+9&646. S($08 9+2"'(-(5 Hikari, -'2$459"=(6
'46&"BC"B #$<+*&":

% hikari -c  ~/.config/hikari/hikari.conf
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6.5. H(>=(0%.(" Sway
G$<2$9-($1 Sway Ñ D($ (+=4$%8= #$<2$9-($1, 216&*+9*+>6**8= &4. 9+<6*8 $#$**$;$
<6*6&361+ i3. O* &$436* 1+0$(+(5 ' (6#"C6= #$*H-;"1+,-6= i3 2$459$%+(64., $&*+#$ &4.
-'2$459$%+*-. *$%87 H"*#,-= <$36( 2$(160$%+(5'. &$2$4*-(645*+. *+'(1$=#+.

F616& "'(+*$%#$= Sway "06&-(6'5, >($ ;1+H->6'#+. #+1(+ (GPU) "'(+*$%46*+ - *+'(1$6*+
21+%-45*$. O01+(-(6'5 # 1+9&64" /1+=%618 %-&6$#+1(  &4. 2$4">6*-. -*'(1"#,-=. :($( @+;
*6$07$&-< &4. #$116#(*$= 1+0$(8 #$<2$9-($1+ Sway.

A '46&"BC-7 21-<61+7 216&2$4+;+6('. *$%+. "'(+*$%#+ 069 2616*$'+ #+#-7-4-0$
#$*H-;"1+,-= i3. /4. "'(+*$%#- Sway - 2$469*87 #$<2$*6*($% %82$4*-(6 '46&"BC"B
#$<+*&" $( -<6*- 2$459$%+(64. root:

# pkg install sway swayidle swaylock-effects alacritty dmenu-wayland dmenu

/4. 0+9$%$;$ H+=4+ #$*H-;"1+,-- %82$4*-(6 '46&"BC-6 #$<+*&8, + 9+(6< $(16&+#(-1"=(6
H+=4 #$*H-;"1+,-- 2$'46 6;$ #$2-1$%+*-.:

% mkdir ~/.config/sway
% cp /usr/local/etc/sway/config ~/.config/sway

K+9$%8= H+=4 #$*H-;"1+,-- '$&613-( <*$36'(%$ *+'(1$6# 2$ "<$4>+*-B, #$($186
2$&$=&"( 0$45@-*'(%" 2$459$%+(646=. O&*+#$ '46&"6( %*6'(- *6'#$45#$ %+3*87
-9<6*6*-=, (+#-7 #+#:

# Logo key. Use Mod1 for Alt.
input * xkb_rules evdev
set $mod Mod4
# The preferred terminal emulator
set $term alacritty
set $lock swaylock -f -c 000000
output "My Workstation" mode 1366x768@60Hz position 1366 0
output * bg ~/wallpapers/mywallpaper.png stretch
### Idle configuration
exec swayidle -w \
Ê         timeout 300 'swaylock -f -c 000000' \
Ê         timeout 600 'swaymsg "output * dpms off"' resume 'swaymsg "output * dpms
on"' \
Ê         before-sleep 'swaylock -f -c 000000'

A 216&8&"C6< 21-<616 9+;1"3+B('. 21+%-4+ xkb &4. '$08(-= evdev(4) , + #4+%-@+ $mod
"'(+*+%4-%+6('. % 9*+>6*-- 4$;$(-2+ Windows &4. 21-%.9#- #4+%-@. /+466 D<"4.($1
(61<-*+4+ 084 "'(+*$%46* #+# alacritty , - $216&646*+ #$<+*&+ 04$#-1$%#- D#1+*+;
2$&1$0*66 $0 D($< 2$936. G4B>6%$6 '4$%$ output , 163-<, 2$9-,-., H$*$%$6 -9$01+36*-6, +
(+#36 Sway "#+9+*$ 1+'(.;-%+(5 D($ -9$01+36*-6 &4. 9+2$4*6*-. D#1+*+. ?+#$*6,, swayidle
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*+'(1$6* *+ 1+0$(" % 163-<6 &6<$*+ - 04$#-1$%#" D#1+*+ 2$'46 (+=<+"(+ % 300 '6#"*&,
2616%$&. D#1+* -4- <$*-($1 % 163-< '*+ 2$'46 600 '6#"*&. W&6'5 (+#36 $216&64I* ,%6(
9+04$#-1$%+**$;$ H$*+ 000000, >($ '$$(%6('(%"6( >I1*$<". E -'2$459$%+*-6< swaylock-
effects <$3*$ (+#36 $($01+3+(5 >+'8 ' 2+1+<6(1$< --clock . /$2$4*-(645*86 2+1+<6(18 '<.
*+ '(1+*-,6 1"#$%$&'(%+. L+#36 '46&"6( $9*+#$<-(5'. ' sway-output(5) ; $*+ '$&613-(
<*$36'(%$ -*H$1<+,-- 2$ *+'(1$=#6 &$'("2*87 2+1+<6(1$% %8%$&+.

A Sway, >($08 %89%+(5 <6*B 21-4$36*-=, "&613-%+=(6 #4+%-@" ' 4$;$(-2$< Windows
(mod) - *+3<-(6 d . P6*B <$3*$ 2616<6C+(5'. ' 2$<$C5B #4+%-@ '$ '(164#+<- *+
#4+%-+("16. L+#36 6'(5 '2$'$0 -9<6*-(5 1+'2$4$36*-6 2+*64- - &$0+%-(5 (16=; 2$&1$0*66
'<. *+ sway-bar(5) . A '(+*&+1(*$= #$*H-;"1+,-- % %617*6< 21+%$< ";4" $($01+3+6('. &+(+ -
%16<.. F1-<61 <$3*$ *+=(- % 1+9&646 Bar #$*H-;"1+,-$**$;$ H+=4+. F$ "<$4>+*-B
#$*H-;"1+,-. *6 %#4B>+6( 04$#-1$%#" D#1+*+, 9+ -'#4B>6*-6< 21-%6&I**$;$ %8@6
21-<61+, + (+#36 (+=<61 04$#-1$%#-. /4. '$9&+*-. 21-%.9#- #4+%-@- 04$#-1$%#-
&$0+%5(6 '46&"BC"B '(1$#" % 1+9&64 Key bindings :

# Lock the screen manually
bindsym $mod+Shift+Return exec $lock

L62615 D#1+* <$3*$ 9+04$#-1$%+(5 ' 2$<$C5B #$<0-*+,--: "&613-%+. #4+%-@" '
4$;$(-2$< Windows, *+3+(5 - "&613-%+(5 Shift, + 9+(6< *+3+(5 Enter. F1- "'(+*$%#6 Sway,
0"&5 ($ -9 2+#6(+ -4- #$446#,-- 2$1($% FreeBSD, "'(+*+%4-%+6('. H+=4 2$ "<$4>+*-B &4.
pam.d . G$*H-;"1+,-. 2$ "<$4>+*-B 2$&7$&-( &4. 0$45@-*'(%+ 2$459$%+(646=, *$
&$'("2*8 - 0$466 21$&%-*"(86 %+1-+*(8. /4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,--
$9*+#$<5(6'5 ' &$#"<6*(+,-6= PAM.

?+#$*6,, >($08 %8=(- -9 Sway - %61*"(5'. # $0$4$>#6, "&613-%+=(6 #4+%-@" ' 4$;$(-2$<
Windows, #4+%-@" Shift - *+3<-(6 e . F$.%-('. 9+21$' ' %$9<$3*$'(5B %87$&+ -9 Sway. A$
%16<. <-;1+,-- Sway <$3*$ 9+2"'(-(5 >6169 D<"4.($1 (61<-*+4+ % X11-$#1"36*--,
*+21-<61, Plasma. :($ "21$C+6( (6'(-1$%+*-6 1+94->*87 -9<6*6*-= - '$>6(+*-= #4+%-@
2616& 2$4*8< 26167$&$< *+ D($( #$<2$9-($1. S($08 9+2"'(-(5 Sway, %82$4*-(6
'46&"BC"B #$<+*&":

% sway -c  ~/.config/sway/config

6.6. P&=('30()+1%# Xwayland
F1- "'(+*$%#6 Wayland 0-*+1*8= H+=4 Xwayland &$436* 08(5 "'(+*$%46*, 6'4- ($45#$
Wayland *6 '$01+* 069 2$&&613#- X11. T'4- H+=4 /usr/local/bin/Xwayland  $('"('(%"6(,
"'(+*$%-(6 6;$ ' 2$<$C5B '46&"BC6= #$<+*&8:

# pkg install xwayland

! !6#$<6*&"6('. -'2$459$%+(5 1+91+0+(8%+6<"B %61'-B Xwayland, #$($1+.,
'#$166 %'6;$, 084+ "'(+*$%46*+ %<6'(6 ' 2+#6($< Wayland. G+3&8=
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#$<2$9-($1 -<66( '%$= '2$'$0 %#4B>6*-. -4- $(#4B>6*-. D($= H"*#,--.

F$'46 "'(+*$%#- Xwayland *+'(1$=(6 6;$ % %801+**$< #$<2$9-($16. /4. Wayfire % H+=46
wayfire.ini  (160"6('. '46&"BC+. '(1$#+:

xwayland = true

/4. #$<2$9-($1+ Sway Xwayland &$436* 08(5 %#4B>6* 2$ "<$4>+*-B. L6< *6 <6*66,
16#$<6*&"6('. %1">*"B &$0+%-(5 '(1$#" #$*H-;"1+,-- % H+=4 ~/.config/sway/config ,
*+21-<61, '46&"BC"B:

xwayland enable

?+#$*6,, &4. Hikari *6 (160"6('. *-#+#-7 -9<6*6*-=. F$&&613#+ Xwayland %#4B>6*+ 2$
"<$4>+*-B. S($08 $(#4B>-(5 D(" 2$&&613#", 2616'$061-(6 2+#6( -9 #$446#,-- 2$1($% -
$(#4B>-(6 2$&&613#" Xwayland %$ %16<. '0$1#-.

F$'46 %*6'6*-. D(-7 -9<6*6*-= 9+2"'(-(6 #$<2$9-($1 -9 #$<+*&*$= '(1$#- - $(#1$=(6
(61<-*+4 ' 2$<$C5B *+9*+>6**87 #4+%-@. A D($< (61<-*+46 %82$4*-(6 #$<+*&" env -
*+=&-(6 2616<6**86 DISPLAY. T'4- #$<2$9-($1 "'26@*$ 9+2"'(-4 X-'61%61 Xwayland, D(-
2616<6**86 $#1"36*-. &$43*8 %8;4.&6(5 21-<61*$ '46&"BC-< $01+9$<:

% env | grep DISPLAY

WAYLAND_DISPLAY=wayland-1
DISPLAY=:0

A D($< %8%$&6 6'(5 &-'246= Wayland 2$ "<$4>+*-B - &-'246=, *+'(1$6**8= &4. '61%61+
Xwayland. /1";$= '2$'$0 21$%61-(5, >($ Xwayland 1+0$(+6( #$116#(*$, Ñ "'(+*$%-(5 -
21$(6'(-1$%+(5 *60$45@$= package:[x11/eyes], + 9+(6< 21$%61-(5 %8%$&. T'4- 21-4$36*-6
xeyes 9+2"'#+6('. - ;4+9+ '46&.( 9+ "#+9+(646< <8@-, 9*+>-(, Xwayland 1+0$(+6( 21+%-45*$.
T'4- 36 $($01+3+6('. $@-0#+, *+21-<61, '46&"BC+., 9*+>-(, >($-($ 21$-9$@4$ %$ %16<.
-*-,-+4-9+,-- Xwayland, -, %$9<$3*$, 6;$ 2$(160"6('. 2616"'(+*$%-(5:

Error: Cannot open display wayland-0

"
O&*$= -9 $'$06**$'(6= 069$2+'*$'(- Wayland .%4.6('. $('"('(%-6
&$2$4*-(645*$;$ '6(6%$;$ '4"@+(64. 21- $('"('(%-- 9+2"C6**$;$ X-
'61%61+. F$'46 %#4B>6*-. Xwayland &+**+. $'$06**$'(5 069$2+'*$'(-
2616'(+6( 21-<6*.(5'. % '-'(6<6.

/4. *6#$($187 #$<2$9-($1$%, (+#-7 #+# Wayfire, Xwayland <$36( *6 9+2"'(-(5'. 21+%-45*$.
A (+#$< '4">+6, env 2$#+36( '46&"BC"B -*H$1<+,-B $ 2616<6**87 $#1"36*-. DISPLAY:
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% env | grep DISPLAY

DISPLAY=wayland-1
WAYLAND_DISPLAY=wayland-1

Q$(. Xwayfire  084 "'(+*$%46* - *+'(1$6*, 21-4$36*-. X11 *6 9+2"'#+B('., %8&+%+. $@-0#"
&-'246.. S($08 $0$=(- D(" 21$046<", "06&-(6'5, >($ "36 '"C6'(%"6( D#96<24.1 Xwayland,
-'2$459"BC-= UNIX-'$#6(, ' 2$<$C5B &%"7 <6($&$%. E*+>+4+ 21$%615(6 %8%$& #$<+*&8
sockstat  - *+=&-(6 X11-unix:

% sockstat | grep x11

/$43*+ 08(5 -*H$1<+,-., +*+4$;->*+. '46&"BC6=:

trhodes  Xwayland   2734  8  stream /tmp/.X11-unix/X0
trhodes  Xwayland   2734  9  stream /tmp/.X11-unix/X0
trhodes  Xwayland   2734  10 stream /tmp/.X11-unix/X0
trhodes  Xwayland   2734  27 stream /tmp/.X11-unix/X0_
trhodes  Xwayland   2734  28 stream /tmp/.X11-unix/X0

:($ "#+98%+6( *+ *+4->-6 '$#6(+ X11. :($ <$3*$ &$2$4*-(645*$ 21$%61-(5, 2$28(+%@-'5
%1">*"B 9+2"'(-(5 Xwayland % D<"4.($16 (61<-*+4+, 1+0$(+BC6< 2$& #$<2$9-($1$<:

% Xwayland

T'4- '$#6( X11 "36 &$'("26*, 2$459$%+(64B &$43*$ 08(5 2$#+9+*$ '46&"BC66 '$$0C6*-6
$0 $@-0#6:

(EE)
Fatal server error:
(EE) Server is already active for display 0
Ê   If this server is no longer running, remove /tmp/.X0-lock
Ê   and start again.
(EE)

F$'#$45#" &$'("26* +#(-%*8= X-&-'246= ' -'2$459$%+*-6< &-'246. *$45, 2616<6**+.
$#1"36*-. 084+ 21$'($ 9+&+*+ *621+%-45*$. S($08 -'21+%-(5 D($, -9<6*-(6 2616<6**"B
$#1"36*-. DISPLAY *+ :0  - 2$21$0"=(6 9+2"'(-(5 21-4$36*-6 '*$%+. A '46&"BC6< 21-<616
-'2$459"6('. 2+#6( mail/claws-mail  % #+>6'(%6 21-4$36*-., #$($1$<" (160"6('. '61%-'
Xwayland:

export DISPLAY=:0
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F$'46 D($;$ -9<6*6*-. 21-4$36*-6 mail/claws-mail  &$43*$ *+>+(5 -'2$459$%+(5 Xwayland -
1+0$(+(5 #+# $3-&+6('..

6.7. 9$+'#11:@ "+;(<%@ &.(' & %&=('30()+1%#>
VNC
!+*66 % D($< &$#"<6*(6 "2$<-*+4$'5, >($ Wayland *6 216&$'(+%4.6( (+#$= 36 &$'("2 %
'(-46 X-'61%61+, #+# Xorg. A<6'($ D($;$ 2$459$%+(64- <$;"( %801+(5 4B0$= 21$($#$4
"&+46**$;$ 1+0$>6;$ '($4+, *+21-<61 RDP -4- VNC. G$446#,-. 2$1($% FreeBSD %#4B>+6(
wayvnc, #$($18= 2$&&613-%+6( #$<2$9-($18 *+ $'*$%6 wlroots, (+#-6 #+# 1+''<$(16**86
9&6'5. :($ 21-4$36*-6 <$3*$ "'(+*$%-(5 ' 2$<$C5B:

# pkg install wayvnc

A $(4->-6 $( *6#$($187 &1";-7 2+#6($%, wayvnc *6 2$'(+%4.6('. ' H+=4$< #$*H-;"1+,--. G
'>+'(5B, '21+%$>*+. '(1+*-,+ '$&613-( $2-'+*-6 %+3*87 2+1+<6(1$%, - -7 <$3*$
-'2$459$%+(5 &4. '$9&+*-. 21$'($;$ H+=4+ #$*H-;"1+,--:

address=0.0.0.0
enable_auth=true
username=username
password=password
private_key_file=/path/to/key.pem
certificate_file=/path/to/cert.pem

?6$07$&-<$ ';6*61-1$%+(5 #4B>6%86 H+=48, - *+'($.(645*$ 16#$<6*&"6('. -7
-'2$459$%+(5 &4. 2$%8@6*-. 069$2+'*$'(- '$6&-*6*-.. F1- 9+2"'#6 wayvnc 0"&6( -'#+(5
H+=4 #$*H-;"1+,-- % ~/.config/wayvnc/config . :($ <$3*$ 2616$216&64-(5 ' 2$<$C5B $2,--
-C =(;&_,#/=5)*"(>55  21- 9+2"'#6 '61%61+. L+#-< $01+9$<, >($08 9+2"'(-(5 '61%61 wayvnc,
%82$4*-(6 '46&"BC"B #$<+*&":

% wayvnc -C ~/.config/wayvnc/config

!
?+ <$<6*( *+2-'+*-. D($;$ &$#"<6*(+ *6( rc.d-'#1-2(+ &4. 9+2"'#+ wayvnc
21- -*-,-+4-9+,-- '-'(6<8. T'4- (160"6('. (+#+. H"*#,-$*+45*$'(5,
*6$07$&-<$ '$9&+(5 4$#+45*8= '(+1($%8= H+=4. A61$.(*$, D($ '46&"6(
$H$1<-(5 #+# 9+21$' *+ &$0+%46*-6 H"*#,-- &4. '$21$%$3&+BC6;$ 2$1(+.

6.8. U(6%1 >#1#$D#" Wayland
Q$(. '"C6'(%"6( *6'#$45#$ <6*6&361$% %7$&+ % '-'(6<", #$($186 2$'(626**$ 26167$&.( *+
Wayland, $&*-< -9 %+1-+*($% .%4.6('. (6#'($%8= <6*6&361 %7$&+ x11/ly . L160".
<-*-<+45*$= *+'(1$=#-, ly  9+2"'#+6( Sway, Wayfire - &1";-6 $#1"36*-., $($01+3+. $#*$
%7$&+ 21- -*-,-+4-9+,-- '-'(6<8. /4. "'(+*$%#- ly  %82$4*-(6 '46&"BC"B #$<+*&":
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# pkg install ly

K"&"( 216&'(+%46*8 *6#$($186 2$&'#+9#- 2$ *+'(1$=#6, $'*$%*86 @+;- - &$0+%-(5
'46&"BC-6 '(1$#- % /etc/gettytab :

Ly:\
Ê :lo=/usr/local/bin/ly:\
Ê :al=root:

U 9+(6< -9<6*-(6 '(1$#" ttyv1 % H+=46 /etc/ttys , >($08 $*+ '$$(%6('(%$%+4+ '46&"BC6=
'(1$#6:

ttyv1 "/usr/libexec/getty Ly" xterm onifexists secure

F$'46 26169+;1"9#- '-'(6<8 &$43*$ 2$.%-(5'. 21-;4+@6*-6 *+ %7$&. /4. *+'(1$=#-
#$*#16(*87 2+1+<6(1$%, (+#-7 #+# .98#, $(16&+#(-1"=(6 H+=4 /usr/local/etc/ly/config.ini . G+#
<-*-<"<, % D($< H+=46 &$436* 08(5 "#+9+* tty, #$($18= 084 1+*66 9+&+* % /etc/ttys .

! T'4- &4. (61<-*+4+ ttyv0 *+'(1$6* %7$& % '-'(6<", <$36( 2$(160$%+(5'.
*+3+(5 #4+%-@- alt  - F1, >($08 #$116#(*$ $($01+3+4$'5 $#*$ %7$&+.

G$;&+ 2$.%4.6('. $#*$ %7$&+, -'2$459$%+*-6 '(164$# %46%$ - %21+%$ 2$9%$4.6(
2616#4B>+(5'. <63&" 1+94->*8<- 2$&&613-%+6<8<- $#$**8<- <6*6&361+<-.

6.9. !('#01:# -.%'%.:
O&-* 2$469*8= -*'(1"<6*( &4. Wayland, #$($18= <$;"( -'2$459$%+(5 %'6 #$<2$9-($18, Ñ
D($ waybar. Q$(. Wayfire - 2$'(+%4.6('. ' <6*B 9+2"'#+, "&$0*+. - 08'(1+. 2+*645 9+&+> Ñ
D($ 2$469*$6 &$2$4*6*-6 &4. 4B0$;$ #$<2$9-($1+ -4- <6*6&361+ 1+0$>6;$ '($4+. waybar Ñ
D($ '$%<6'(-<+. ' Wayland 2+*645 9+&+>, #$($1+. 08'(1$ 1+0$(+6( - 46;#$ *+'(1+-%+6('..
S($08 "'(+*$%-(5 2+#6( - %'2$<$;+(645*"B "(-4-(" "21+%46*-. +"&-$, %82$4*-(6
'46&"BC"B #$<+*&":

# pkg install pavucontrol waybar

/4. '$9&+*-. #+(+4$;+ #$*H-;"1+,-- - #$2-1$%+*-. '(+*&+1(*$;$ H+=4+ #$*H-;"1+,--
%82$4*-(6 '46&"BC-6 #$<+*&8:

% mkdir ~/.config/waybar
% cp /usr/local/etc/xdg/waybar/config ~/.config/waybar

N(-4-(+ lavalauncher  216&$'(+%4.6( 2+*645 9+2"'#+ &4. 1+94->*87 21-4$36*-=. A<6'(6 '
2+#6($< *6 2$'(+%4.6('. 21-<61 H+=4+ #$*H-;"1+,--, 2$D($<" *6$07$&-<$ %82$4*-(5
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'46&"BC-6 &6='(%-.:

mkdir ~/.config/lavalauncher

F1-<61 H+=4+ #$*H-;"1+,--, #$($18= %#4B>+6( ($45#$ Firefox - 1+'2$4$36* '21+%+,
21-%6&6* *-36:

global-settings {
Ê   watch-config-file = true;
}

bar {
Ê   output            = eDP-1;
Ê   position          = bottom;
Ê   background-colour = "#202020";

Ê   # Condition for the default configuration set.
Ê   condition-resolution = wider-than-high;

Ê   config {
Ê       position = right;
Ê   }

Ê   button {
Ê       image-path          =
/usr/local/lib/firefox/browser/chrome/icons/default/default48.png;
Ê       command[mouse-left] =     /usr/local/bin/firefox;
Ê   }
Ê   button {
Ê     image-path           =   /usr/local/share/pixmaps/thunderbird.png;
Ê     command[mouse-left]  =   /usr/local/bin/thunderbird;
}
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F'+)+ 7. K#.3

7.1. 5;0("
:(+ ;4+%+ ";4"04.6('. % (6<" *+'(1$=#- '6(- - 21$-9%$&-(645*$'(-, &6<$*'(1-1". <$C*86
'6(6%86 %$9<$3*$'(- $261+,-$**$= '-'(6<8 FreeBSD. ?69+%-'-<$ $( 1+0$(8 '
21$%$&*8<- -4- 06'21$%$&*8<- '6(.<-, D(+ ;4+%+ 216&$'(+%4.6( %'6$0J6<4BC66
1"#$%$&'(%$ 2$ *+'(1$=#6 - $2(-<-9+,-- '6(6%$;$ 2$&#4B>6*-. % FreeBSD.

F163&6 >6< ";4"04.(5'. % &6(+4-, >-(+(64.< 0"&6( 2$469*$ -<6(5 0+9$%$6 2$*-<+*-6
'6(6%87 #$*,62,-=, (+#-7 #+# 21$($#$48, '6(6%86 -*(61H6='8 - +&16'+,-..

:(+ ;4+%+ $7%+(8%+6(:

¥ A$9<$3*$'(- *+'(1$=#- 21$%$&*87 '6(6= % FreeBSD, %#4B>+. *+'(1$=#" '6(6%87
-*(61H6='$%, +&16'+,-B - 2+1+<6(18 #$*H-;"1+,--.

¥ ?+%8#-, *6$07$&-<86 &4. *+'(1$=#- 06'21$%$&*87 '6(6= % FreeBSD, %#4B>+. *+'(1$=#"
06'21$%$&*87 '6(6%87 -*(61H6='$%, 21$($#$48 069$2+'*$'(- - <6($&8 "'(1+*6*-.
*62$4+&$#.

¥ A$9<$3*$'(- '6(6%87 2$&#4B>6*-= FreeBSD - 6I 162"(+,-. % $04+'(- 216%$'7$&*$=
'6(6%$= 21$-9%$&-(645*$'(-.

¥ F$*-<+*-6 1+94->*87 '6(6%87 '4"30 - 21$($#$4$%, 2$&&613-%+6<87 FreeBSD, '
-*'(1"#,-.<- 2$ *+'(1$=#6 DNS, DHCP - &1";-7.

/$2$4*-(645*+. -*H$1<+,-. $ *+'(1$=#6 1+'@-16**87 #$*H-;"1+,-= '6(- 21-%6&6*+ %
1+9&646 E4$3*86 %$21$'8 1+0$(8 % '6(- .

7.2. S+&."(@8+ &#.%
?+'(1$=#+ 21$%$&*$;$ -4- 06'21$%$&*$;$ 2$&#4B>6*-. Ñ 1+'21$'(1+*I**+. 9+&+>+ &4.
2$459$%+(64. FreeBSD. A D($< 1+9&646 2$#+9+*$, #+# $216&64-(5 21$%$&*86 - 06'21$%$&*86
'6(6%86 +&+2(618 - #+# -7 *+'(1$-(5.

F163&6 >6< 21-'("2-(5 # *+'(1$=#6, *6$07$&-<$ 9*+(5 '46&"BC-6 '6(6%86 &+**86:

¥ T'(5 4- % '6(- DHCP

¥ T'4- % '6(- *6( DHCP, -'2$459"6<8= '(+(->6'#-= IP-+&16'

¥ P+'#+ '6(-

¥ IP-+&16' @4B9+ 2$ "<$4>+*-B

! E6(6%$6 '$6&-*6*-6 <$;4$ 08(5 *+'(1$6*$ %$ %16<. "'(+*$%#- ' 2$<$C5B
bsdinstall(8) .
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7.2.1. 5="#$#'#1%# &#.#):O +$+=.#"()

FreeBSD 2$&&613-%+6( @-1$#-= '26#(1 '6(6%87 +&+2(61$% #+# &4. 21$%$&*87, (+# - &4.
06'21$%$&*87 '6(6=. F1$%615(6 '2-'$# '$%<6'(-<$'(- $0$1"&$%+*-.  &4. -'2$459"6<$;$
%82"'#+ FreeBSD, >($08 "06&-(5'., >($ '6(6%$= +&+2(61 2$&&613-%+6('..

S($08 2$4">-(5 '2-'$# '6(6%87 +&+2(61$%, -'2$459"6<87 % '-'(6<6, %82$4*-(6
'46&"BC"B #$<+*&":

% pciconf -lv  | grep -A1 -B3 network

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

em0@pci0:0:25:0:        class=0x020000 rev=0x03 hdr=0x00 vendor=0x8086 device=0x10f5
subvendor=0x17aa subdevice=0x20ee
Ê   vendor     = 'Intel Corporation' T
Ê   device     = '82567LM Gigabit Network Connection' U
Ê   class      = network
Ê   subclass   = ethernet
--
iwn0@pci0:3:0:0:        class=0x028000 rev=0x00 hdr=0x00 vendor=0x8086 device=0x4237
subvendor=0x8086 subdevice=0x1211
Ê   vendor     = 'Intel Corporation' T
Ê   device     = 'PRO/Wireless 5100 AGN [Shiloh] Network Connection' U
Ê   class      = network

L6#'( 2616& '-<%$4$< '@' Ñ D($ *+9%+*-6 &1+=%61+, "21+%4.BC6;$ "'(1$='(%$<. A &+**$<
'4">+6 D($ em(4)  - iwn(4) .

T F$#+98%+6( *+9%+*-6 21$-9%$&-(64.

U F$#+98%+6( *+9%+*-6 "'(1$='(%+

!

L160"6('. 9+;1"3+(5 <$&"45 '6(6%$= #+1(8 ($45#$ % ($< '4">+6, 6'4-
FreeBSD *6 $216&64-4 6;$ 21+%-45*$.

?+21-<61, &4. 9+;1"9#- <$&"4. alc(4)  %82$4*-(6 '46&"BC"B #$<+*&":

# kldload if_alc

A #+>6'(%6 +45(61*+(-%8, &4. 9+;1"9#- &1+=%61+ #+# <$&"4. %$ %16<.
9+;1"9#-, &$0+%5(6 '46&"BC"B '(1$#" % /boot/loader.conf :

if_alc_load="YES"
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7.3. !"()($1:# &#.%
F$'46 9+;1"9#- *"3*$;$ &1+=%61+ *6$07$&-<$ *+'(1$-(5 '6(6%$= +&+2(61. A FreeBSD &4.
-<6*$%+*-. '6(6%$;$ -*(61H6='+ -'2$459"6('. -<. &1+=%61+, 9+ #$($18< '46&"6( *$<61
"'(1$='(%+. ?$<61 "'(1$='(%+ "#+98%+6( 2$1.&$# $0*+1"36*-. +&+2(61+ 21- 9+;1"9#6 -4-
2$9&*66.

?+21-<61, em0 Ñ D($ 261%+. '6(6%+. #+1(+ (NIC) % '-'(6<6, -'2$459"BC+. &1+=%61 em(4) .

/4. $($01+36*-. #$*H-;"1+,-- '6(6%$;$ -*(61H6='+ %%6&-(6 '46&"BC"B #$<+*&":

% ifconfig

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

em0: flags=8863<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST> metric 0 mtu 1500
Ê
options=481249b<RXCSUM,TXCSUM,VLAN_MTU,VLAN_HWTAGGING,VLAN_HWCSUM,LRO,WOL_MAGIC,VLAN_H
WFILTER,NOMAP>
Ê       ether 00:1f:16:0f:27:5a
Ê       inet6 fe80::21f:16ff:fe0f:275a%em0 prefixlen 64 scopeid 0x1
Ê       inet 192.168.1.19 netmask 0xffffff00 broadcast 192.168.1.255
Ê       media: Ethernet autoselect (1000baseT <full-duplex>)
Ê       status: active
Ê       nd6 options=23<PERFORMNUD,ACCEPT_RTADV,AUTO_LINKLOCAL>
lo0: flags=8049<UP,LOOPBACK,RUNNING,MULTICAST> metric 0 mtu 16384
Ê       options=680003<RXCSUM,TXCSUM,LINKSTATE,RXCSUM_IPV6,TXCSUM_IPV6>
Ê       inet6 ::1 prefixlen 128
Ê       inet6 fe80::1%lo0 prefixlen 64 scopeid 0x2
Ê       inet 127.0.0.1 netmask 0xff000000
Ê       groups: lo
Ê       nd6 options=21<PERFORMNUD,AUTO_LINKLOCAL>

A D($< 21-<616 084- $($01+36*8 '46&"BC-6 "'(1$='(%+:

¥ em0: U*(61H6=' Ethernet.

¥ lo0 : U*(61H6=' loop 216&'(+%4.6( '$0$= <67+*-9< 21$;1+<<*$= 26(4- (loopback),
#$($18= <$36( -'2$459$%+(5'. &4. +*+4-9+ 21$-9%$&-(645*$'(-, (6'(-1$%+*-.
21$;1+<<*$;$ $06'26>6*-. -/-4- 4$#+45*$;$ %9+-<$&6='(%-.. F$&1$0*66 '<. % lo(4) .

F1-<61 2$#+98%+6(, >($ em0 1+0$(+6( - +#(-%6*.

G4B>6%86 2$#+9+(64-:

1. UP $9*+>+6(, >($ -*(61H6=' *+'(1$6* - ;$($% # 1+0$(6.

2. U*(61H6=' -<66( IPv4 +&16' % U*(61*6(6 ( inet ) Ñ 192.168.1.19 .

3. U*(61H6=' -<66( IPv6-+&16' ( inet6 ) % U*(61*6(6: fe80::21f:16ff:fe0f:275a%em0 .
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4. N *6;$ 6'(5 &6='(%-(645*+. <+'#+ 2$&'6(- ( netmask), ;&6 0xffffff00  D#%-%+46*(*$
255.255.255.0 .

5. N *6;$ 6'(5 #$116#(*8= @-1$#$%6C+(645*8= +&16', 192.168.1.255 .

6. MAC-+&16' -*(61H6='+ ( ether ) Ñ 00:1f:16:0f:27:5a .

7. A80$1 H-9->6'#$= '16&8 *+7$&-('. % 163-<6 +%($$216&646*-. ( media: Ethernet
autoselect (1000baseT <full-duplex>) ).

8. E$'($.*-6 '$6&-*6*-. ( status ) -<66( 9*+>6*-6 active , >($ "#+98%+6( *+ $0*+1"36*-6
*6'"C6;$ '-;*+4+. /4. em0 '$'($.*-6 status: no carrier  .%4.6('. *$1<+45*8<, 6'4-
#+0645 Ethernet *6 2$&#4B>6* # -*(61H6='".

T'4- %8%$& ifconfig(8)  2$#+9+4 >($-($ 2$7$366 *+ '46&"BC-= 169"45(+(, D($ $9*+>+4$ 08, >($
-*(61H6=' *6 *+'(1$6*:

em0: flags=8822<BROADCAST,SIMPLEX,MULTICAST> metric 0 mtu 1500
Ê
options=481249b<RXCSUM,TXCSUM,VLAN_MTU,VLAN_HWTAGGING,VLAN_HWCSUM,LRO,WOL_MAGIC,VLAN_H
WFILTER,NOMAP>
Ê       ether 00:1f:16:0f:27:5a
Ê       media: Ethernet autoselect
Ê       status: no carrier
Ê       nd6 options=29<PERFORMNUD,IFDISABLED,AUTO_LINKLOCAL>

7.3.1. S+&."(@8+ &.+.%<#&8(6( IPv4-+$"#&+

A D($< 1+9&646 216&'(+%46*$ 1"#$%$&'(%$ 2$ *+'(1$=#6 '(+(->6'#$;$ IPv4-+&16'+ % '-'(6<6
FreeBSD.

?+'(1$=#" '6(6%$= -*(61H6='*$= #+1(8 <$3*$ %82$4*-(5 -9 #$<+*&*$= '(1$#- '
2$<$C5B ifconfig(8) , *$ $*+ *6 '$71+*-('. 2$'46 26169+;1"9#-, 6'4- #$*H-;"1+,-. (+#36 *6
&$0+%46*+ % /etc/rc.conf .

!
T'4- '6(5 084+ *+'(1$6*+ %$ %16<. "'(+*$%#- ' 2$<$C5B bsdinstall(8) ,
*6#$($186 9+2-'- &4. '6(6%$= -*(61H6='*$= #+1(8 (NIC) <$;"( "36
21-'"('(%$%+(5. F1$%615(6 /etc/rc.conf  2616& %82$4*6*-6< sysrc(8) .

IP-+&16' <$3*$ 9+&+(5, %82$4*-% '46&"BC"B #$<+*&":

# ifconfig em0 inet 192.168.1.150/24

S($08 -9<6*6*-6 '$71+*.4$'5 2$'46 26169+;1"9#-, %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc ifconfig_em0="inet 192.168.1.150 netmask 255.255.255.0"

/$0+%5(6 <+1@1"( 2$ "<$4>+*-B, %82$4*-% '46&"BC"B #$<+*&":
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# sysrc defaultrouter="192.168.1.1"

/$0+%5(6 DNS-9+2-'- % /etc/resolv.conf :

nameserver 8.8.8.8
nameserver 8.8.4.4

W+(6< 26169+2"'(-(6 netif  - routing , %82$4*-% '46&"BC"B #$<+*&":

# service netif restart && service routing restart

E$6&-*6*-6 <$3*$ 21$%61-(5 ' 2$<$C5B ping(8) :

% ping -c2  www.FreeBSD.org

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

PING web.geo.FreeBSD.org (147.28.184.45): 56 data bytes
64 bytes from 147.28.184.45: icmp_seq=0 ttl=51 time=55.173 ms
64 bytes from 147.28.184.45: icmp_seq=1 ttl=51 time=53.093 ms

--- web.geo.FreeBSD.org ping statistics ---
2 packets transmitted, 2 packets received, 0.0% packet loss
round-trip min/avg/max/stddev = 53.093/54.133/55.173/1.040 ms

7.3.2. S+&."(@8+ $%1+>%<#&8(6( IPv4-+$"#&+

T'4- % '6(- 6'(5 DHCP-'61%61, ($ *+'(1$-(5 '6(6%$= -*(61H6=' &4. -'2$459$%+*-. DHCP
$>6*5 21$'($. FreeBSD -'2$459"6( dhclient(8)  % #+>6'(%6 DHCP-#4-6*(+. dhclient(8)
+%($<+(->6'#- 216&$'(+%-( IP-+&16', <+'#" '6(- - <+1@1"(-9+($1 2$ "<$4>+*-B.

S($08 *+'(1$-(5 -*(61H6=' &4. 1+0$(8 ' DHCP, %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc ifconfig_em0="DHCP"

dhclient(8)  <$3*$ -'2$459$%+(5 %1">*"B, %82$4*-% '46&"BC"B #$<+*&":

# dhclient em0

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

DHCPREQUEST on em0 to 255.255.255.255 port 67
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DHCPACK from 192.168.1.1
unknown dhcp option value 0x7d
bound to 192.168.1.19 -- renewal in 43200 seconds.

L+#-< $01+9$< <$3*$ "06&-(5'., >($ *+9*+>6*-6 +&16'+ ' 2$<$C5B DHCP 1+0$(+6(
#$116#(*$.

!

G4-6*( dhclient(8)  <$36( 08(5 9+2"C6* % H$*$%$< 163-<6. :($ <$36(
%89%+(5 21$046<8 ' 21-4$36*-.<-, 9+%-'.C-<- $( 1+0$>6= '6(-, *$ %$
<*$;-7 '4">+.7 $06'26>-( 0$466 08'(18= 9+2"'#.

/4. %82$4*6*-. dhclient(8)  % H$*$%$< 163-<6 %82$4*-(6 '46&"BC"B
#$<+*&":

# sysrc background_dhclient="YES"

W+(6< 26169+2"'(-(6 netif , %82$4*-% '46&"BC"B #$<+*&":

# service netif restart

E$6&-*6*-6 <$3*$ 21$%61-(5 ' 2$<$C5B ping(8) :

% ping -c2  www.FreeBSD.org

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

PING web.geo.FreeBSD.org (147.28.184.45): 56 data bytes
64 bytes from 147.28.184.45: icmp_seq=0 ttl=51 time=55.173 ms
64 bytes from 147.28.184.45: icmp_seq=1 ttl=51 time=53.093 ms

--- web.geo.FreeBSD.org ping statistics ---
2 packets transmitted, 2 packets received, 0.0% packet loss
round-trip min/avg/max/stddev = 53.093/54.133/55.173/1.040 ms

7.3.3. IPv6

IPv6 Ñ D($ *$%+. %61'-. @-1$#$ -9%6'(*$;$ 21$($#$4+ IP, (+#36 -9%6'(*$;$ #+# IPv4.

IPv6 216&$'(+%4.6( *6'#$45#$ 216-<"C6'(% 2$ '1+%*6*-B ' IPv4, + (+#36 <*$36'(%$ *$%87
H"*#,-=:

¥ T;$ 128-0-(*$6 +&16'*$6 21$'(1+*'(%$ 2$9%$4.6( -'2$459$%+(5 340 282 366 920 938 463
463 374 607 431 768 211 456 +&16'$%. :($ 16@+6( 21$046<" *67%+(#- IPv4-+&16'$% -
*6-9063*$;$ -'>612+*-. IPv4-+&16'*$;$ 21$'(1+*'(%+.

205

https://man.freebsd.org/cgi/man.cgi?query=dhclient&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=dhclient&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=ping&sektion=8&format=html


¥ P+1@1"(-9+($18 71+*.( % '%$-7 (+04-,+7 <+1@1"(-9+,-- ($45#$ +;16;-1$%+**86
'6(6%86 +&16'+, >($ '$#1+C+6( '16&*-= 1+9<61 (+04-,8 <+1@1"(-9+,-- &$ 8192
9+2-'6=. :($ 16@+6( 21$046<8 <+'@(+0-1"6<$'(-, '%.9+**86 ' IPv4, ;&6 #+3&8=
%8&646**8= 04$# IPv4-+&16'$% &$436* 084 $0<6*-%+(5'. <63&" -*(61*6(-
<+1@1"(-9+($1+<-, >($ 21-%$&-4$ # >169<61*$<" "%64->6*-B -7 (+04-,
<+1@1"(-9+,-- - 9+(1"&*.4$ DHH6#(-%*"B <+1@1"(-9+,-B.

¥ )%($#$*H-;"1+,-. +&16'$% ( RFC4862).

¥ O0.9+(645*86 multicast-+&16'+.

¥ A'(1$6**8= IPsec (069$2+'*$'(5 IP).

¥ N21$CI**+. '(1"#("1+ 9+;$4$%#+.

¥ F$&&613#+ <$0-45*$;$ IP.

¥ P67+*-9<8 26167$&+ ' IPv6 *+ IPv4.

FreeBSD %#4B>+6( % '60. D(+4$**"B 16+4-9+,-B IPv6 $( 21$6#(+ KAME  - 2$'(+%4.6('. '$
%'6< *6$07$&-<8< &4. 1+0$(8 ' IPv6.

:($( 1+9&64 2$'%.CI* *+'(1$=#6 - 9+2"'#" IPv6.

E"C6'(%"6( (1- 1+94->*87 (-2+ IPv6-+&16'$%:

Unicast

F+#6(, $(21+%46**8= *+ $&*$+&16'*8= (unicast) +&16', 2$'("2+6( *+ -*(61H6=',
21-*+&463+C-= D($<" +&16'".

Anycast

:(- +&16'+ '-*(+#'->6'#- *6$(4->-<8 $( $&*$+&16'*87, *$ $*- $0$9*+>+B( ;1"22"
-*(61H6='$%. F+#6(, 216&*+9*+>6**8= &4. +&16'+ anycast, 0"&6( &$'(+%46* *+
04-3+=@-= -*(61H6='.

Multicast

:(- +&16'+ -&6*(-H-,-1"B( ;1"22" -*(61H6='$%. F+#6(, 216&*+9*+>6**8= &4. multicast-
+&16'+, 0"&6( &$'(+%46* *+ %'6 -*(61H6='8, %7$&.C-6 % multicast-;1"22". IPv4
@-1$#$%6C+(645*8= +&16', $08>*$ xxx.xxx.xxx.255 , % IPv6 %81+3+6('. >6169 multicast-
+&16'+.

F1- >(6*-- IPv6-+&16'+ #+*$*->6'#+. H$1<+ 216&'(+%4.6('. #+# x:x:x:x:x:x:x:x , ;&6
#+3&8= x '$$(%6('(%"6( 16-0-(*$<" @6'(*+&,+(61->*$<" 9*+>6*-B. F1-<61:
FEBC:A574:382B:23C1:AA49:4592:4EFE:9982.

S+'($ % +&16'6 %'(16>+B('. &4-**86 2$'46&$%+(645*$'(- *"46=. /4. 9+<6*8 $&*$= (+#$=
2$'46&$%+(645*$'(- % +&16'6 <$3*$ -'2$459$%+(5 ::  (&%$=*$6 &%$6($>-6). G1$<6 ($;$, %
#+3&$< @6'(*+&,+(61->*$< >-'46 <$3*$ $2"'(-(5 &$ (1I7 %6&"C-7 *"46=. ?+21-<61,
fe80::1  '$$(%6('(%"6( #+*$*->6'#$= H$1<6 fe80:0000:0000:0000:0000:0000:0000:0001.

L16(5. H$1<+ 9+2-'- Ñ "#+9+*-6 2$'46&*-7 32 0-($% % -9%6'(*$= IPv4 *$(+,--. ?+21-<61,
2002::10.0.0.1  '$$(%6('(%"6( @6'(*+&,+(61->*$= #+*$*->6'#$= 9+2-'-
2002:0000:0000:0000:0000:0000:0a00:0001, #$($1+., % '%$B $>616&5, D#%-%+46*(*+ 2002::a00:1 .
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S($08 21$'<$(16(5 IPv6-+&16' '-'(6<8 FreeBSD, %82$4*-(6 '46&"BC"B #$<+*&":

# ifconfig

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

em0: flags=8863<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST> metric 0 mtu 1500
Ê
options=481249b<RXCSUM,TXCSUM,VLAN_MTU,VLAN_HWTAGGING,VLAN_HWCSUM,LRO,WOL_MAGIC,VLAN_H
WFILTER,NOMAP>
Ê       ether 00:1f:16:0f:27:5a
Ê       inet 192.168.1.150 netmask 0xffffff00 broadcast 192.168.1.255
Ê       inet6 fe80::21f:16ff:fe0f:275a%em0 prefixlen 64 scopeid 0x1
Ê       media: Ethernet autoselect (1000baseT <full-duplex>)
Ê       status: active
Ê       nd6 options=23<PERFORMNUD,ACCEPT_RTADV,AUTO_LINKLOCAL>

A D($< 21-<616 -*(61H6=' em0 -'2$459"6( fe80::21f:16ff:fe0f:275a%em0  Ñ +%($<+(->6'#-
'#$*H-;"1-1$%+**8= link-local +&16', #$($18= 084 +%($<+(->6'#- ';6*61-1$%+* -9 MAC-
+&16'+.

?6#$($186 IPv6-+&16'+ 9+16961%-1$%+*8. E2-'$# 9+16961%-1$%+**87 +&16'$% <$3*$
2$'<$(16(5 % '46&"BC6= (+04-,6:

M"'$19" 10. *&13-& 0"&-0-&+1&%+"//)G ".&-,%+ IPv6

IPv6 address 5=%&+1%# N+>#.8%

::/128 *6 "#+9+*$ :#%-%+46*(*$ 0.0.0.0  % IPv4.

::1/128 loopback-+&16' (+&16'
$01+(*$= 26(4-)

:#%-%+46*( 127.0.0.1  % IPv4.

::ffff:0.0.0.0/96 IPv4-$($01+36**8= IPv6-
+&16'

P4+&@-6 32 0-(+
216&'(+%4.B( IPv4-+&16' &4.
'$%<6'(-<$'(- ' 7$'(+<- -
<+1@1"(-9+($1+<-,
2$&&613-%+BC-7 ($45#$
IPv4.

fe80::/10 link-local unicast :#%-%+46*(*$ 169.254.0.0/16 %
IPv4.

fc00::/7 unique-local N*-#+45*86 4$#+45*86
+&16'+ 216&*+9*+>6*8 &4.
4$#+45*$;$ %9+-<$&6='(%-.
- &$'("2*8 &4.
<+1@1"(-9+,-- ($45#$ %
216&64+7 ;1"228
%9+-<$&6='(%"BC-7 '+=($%.

207



IPv6 address 5=%&+1%# N+>#.8%

ff00::/8 multicast

2000::/3 global unicast A'6 ;4$0+45*86
$&*$+&16'*86 +&16'+
%8&64.B('. -9 D($;$ 2"4+.
F61%86 3 0-(+ -<6B(
9*+>6*-6 001.

2001:db8::/32, 3fff::/20 documentation )&16'*8= 216H-#' IPv6 &4.
-'2$459$%+*-. %
&$#"<6*(+,--.

/4. 2$4">6*-. &$2$4*-(645*$= -*H$1<+,-- $ '(1"#("16 IPv6-+&16'$% $01+(-(6'5 #
RFC4291.

7.3.4. S+&."(@8+ &.+.%<#&8(6( IPv6-+$"#&+

/4. *+'(1$=#- '-'(6<8 FreeBSD % #+>6'(%6 IPv6-#4-6*(+ '$ '(+(->6'#-< IPv6-+&16'$<
*6$07$&-<$ "'(+*$%-(5 IPv6-+&16'.

A82$4*-(6 '46&"BC-6 #$<+*&8 &4. %82$4*6*-. (160$%+*-=:

# sysrc ifconfig_em0_ipv6="inet6 2001:db8:4672:6565:2026:5043:2d42:5344 prefixlen 64"

S($08 *+9*+>-(5 <+1@1"(-9+($1 2$ "<$4>+*-B, "#+3-(6 6;$ +&16', %82$4*-% '46&"BC"B
#$<+*&":

# sysrc ipv6_defaultrouter="2001:db8:4672:6565::1"

/4. *+'(1$=#- &$2$4*-(645*$;$ IPv6 anycast-+&16'+ "#+3-(6 +&16' anycast #+#
_aliasN ("#+9+*$ % rc.conf(5) ) ' &$0+%46*-6< $2,-- anycast:

# sysrc ifconfig_em0_alias0="inet6 2001:db8:4672:6565::a anycast"

U<6=(6 % %-&", >($ 21-4$36*-. *6 <$;"( 21-%.98%+(5'. # anycast-+&16'+<; % D($< '4">+6
*6$07$&-<$ -'2$459$%+(5 +4-+'-+&16'.

7.3.5. S+&."(@8+ $%1+>%<#&8(6( +$"#&+ IPv6

/4. &-*+<->6'#$= *+'(1$=#- IPv6-+&16'+ -*(61H6='+ ' -'2$459$%+*-6< SLAAC, %82$4*-(6
'46&"BC-6 #$<+*&8:

# sysrc ifconfig_em0_ipv6="inet6 accept_rtadv"
# sysrc rtsold_enable="YES"
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O01+(-(6 %*-<+*-6, >($ 21- %#4B>I**$= IPv6-<+1@1"(-9+,-- ((.6. ipv6_gateway_enable=YES),
'-'(6<+ *6 0"&6( *+'(1+-%+(5 SLAAC-+&16', 6'4- 2616<6**+. sysctl(8)  net.inet6.ip6.rfc6204w3
*6 "'(+*$%46*+ % 1.

7.3.6. 5;W,)'#1%# >+"B"-.%0+.("+ % +).(1+&."(@8+ O(&.+

:($( 1+9&64 &6<$*'(1-1"6(, #+# *+'(1$-(5 rtadvd(8)  *+ IPv6-<+1@1"(-9+($16 &4.
$0J.%46*-. 216H-#'+ IPv6-'6(- - <+1@1"(+ 2$ "<$4>+*-B.

S($08 %#4B>-(5 rtadvd(8) , %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc rtadvd_enable="YES"

A+3*$ "#+9+(5 -*(61H6=', *+ #$($1$< 0"&6( %82$4*.(5'. IPv6-+*$*'-1$%+*-6
<+1@1"(-9+($1+. ?+21-<61, >($08 "#+9+(5 rtadvd(8)  -'2$459$%+(5 em0:

# sysrc rtadvd_interfaces="em0"

/+466 '$9&+=(6 H+=4 #$*H-;"1+,-- /etc/rtadvd.conf , #+# 2$#+9+*$ % D($< 21-<616:

em0:\
Ê   :addrs#1:addr="2001:db8:1f11:246::":prefixlen#64:tc=ether:

W+<6*-(6 em0 *+ -'2$459"6<8= -*(61H6=' - 2001:db8:1f11:246::  *+ 216H-#' %8&646**$;$
&-+2+9$*+.

/4. %8&646**$= 2$&'6(- /64  0$45@6 *->6;$ <6*.(5 *6 *"3*$. A 21$(-%*$< '4">+6
-9<6*-(6 9*+>6*-6 prefixlen#  *+ '$$(%6('(%"BC66.

7.3.7. K((.)#.&.)%# +$"#&() IPv6 % IPv4

G$;&+ *+ '61%616 %#4B>6* IPv6, <$36( %$9*-#*"(5 *6$07$&-<$'(5 1+916@-(5
-'2$459$%+*-6 IPv4-$($01+36**87 IPv6-+&16'$%. :(+ $2,-. '$%<6'(-<$'(- 2$9%$4.6(
216&'(+%4.(5 IPv4-+&16'+ % %-&6 IPv6-+&16'$%. !+916@6*-6 IPv6-21-4$36*-.<
%9+-<$&6='(%$%+(5 ' IPv4 - *+$0$1$( <$36( 216&'(+%4.(5 ";1$9" 069$2+'*$'(-.

:(+ $2,-. <$36( *6 (160$%+(5'. % 0$45@-*'(%6 '4">+6% - &$'("2*+ ($45#$ &4.
'$%<6'(-<$'(-. O*+ 2$9%$4-( IPv6-21-4$36*-.< 1+0$(+(5 ' IPv4 % &%"7'(6#$%$= '16&6. :($
$'$06**$ 2$469*$ &4. '($1$**-7 21-4$36*-=, #$($186 <$;"( *6 2$&&613-%+(5 IPv6-
$#1"36*-6.

/4. %#4B>6*-. D($= H"*#,-- %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc ipv6_ipv4mapping="YES"
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7.4. E#&="()($1:# &#.%
K$45@-*'(%$ 06'21$%$&*87 '6(6= $'*$%+*8 *+ '(+*&+1(+7 IEEE¨ 802.11 .

FreeBSD 2$&&613-%+6( '6(-, 1+0$(+BC-6 2$ '(+*&+1(+< 802.11a, 802.11b, 802.11g - 802.11n.

! 802.11ac 2$&&613#+ % FreeBSD % *+'($.C66 %16<. *+7$&-('. % '(+&--
1+91+0$(#-.

K+9$%+. 06'21$%$&*+. '6(5 '$'($-( -9 *6'#$45#-7 '(+*,-=, %9+-<$&6='(%"BC-7 >6169
1+&-$<$&"4-, 1+0$(+BC-6 % &-+2+9$*6 2,4 MM, -4- 5 MM,, 7$(. D($ <$36( 1+94->+(5'. %
9+%-'-<$'(- $( 16;-$*+ - (+#36 <6*.6('. &4. $06'26>6*-. '%.9- % &-+2+9$*+7 2,3 MM, - 4,9
MM,.

?+'(1$=#+ 06'21$%$&*$= '6(- %#4B>+6( (1- $'*$%*87 D(+2+:

1. E#+*-1$%+(5 - %801+(5 ($>#" &$'("2+

2. )"(6*(-H-#+,-. '(+*,--

3. ?+'(1$=(6 IP-+&16' -4- -'2$459"=(6 DHCP.

E46&"BC-6 1+9&648 $2-'8%+B( #+3&8= @+;.

7.4.1. E:&."(# 1+<+'( "+;(.:: =($8'M<#1%# 8 ;#&="()($1(@ &#.%

F$&#4B>6*-6 FreeBSD # '"C6'(%"BC6= 06'21$%$&*$= '6(- Ñ %6'5<+ 1+'21$'(1+*I**+.
'-("+,-..

:(+ 21$,6&"1+ 08'(1$;$ '(+1(+ 2$#+98%+6( @+;-, *6$07$&-<86 &4. 2$&#4B>6*-. # '6(- '
-'2$459$%+*-6< 0+9$%$= +"(6*(-H-#+,--. K$466 2$&1$0*+. 21$,6&"1+ 21-%6&6*+ %
'46&"BC6< 1+9&646.

F61%8= @+; Ñ 2$4">-(5 Service Set Identifier (SSID) - Pre-Shared Key (PSK) &4. 06'21$%$&*$=
'6(- " +&<-*-'(1+($1+ '6(-.

A($1$= @+; Ñ &$0+%-(5 9+2-'5 &4. D($= '6(- % H+=4 /etc/wpa_supplicant.conf .

T'4- H+=4 *6 '"C6'(%"6(, '$9&+=(6 6;$. F$&1$0*$'(- $ H$1<+(-1$%+*-- 9+2-'6= % D($<
H+=46 '<. % wpa_supplicant.conf(5) .

ctrl_interface=/var/run/wpa_supplicant
eapol_version=1
ap_scan=1
fast_reauth=1

network={
Êssid="myssid" T
Êpsk="mypsk" U
}

210

https://en.wikipedia.org/wiki/IEEE_802.11
https://en.wikipedia.org/wiki/IEEE_802.11a-1999
https://en.wikipedia.org/wiki/IEEE_802.11b-1999
https://en.wikipedia.org/wiki/IEEE_802.11g-2003
https://en.wikipedia.org/wiki/IEEE_802.11n-2009
https://en.wikipedia.org/wiki/IEEE_802.11ac-2013
https://man.freebsd.org/cgi/man.cgi?query=wpa_supplicant.conf&sektion=5&format=html


T :($ SSID 06'21$%$&*$= '6(-. W+<6*-(6 6;$ *+ -<. 06'21$%$&*$= '6(-.

U :($ PSK 06'21$%$&*$= '6(-. W+<6*-(6 6;$ *+ 2+1$45 $( 06'21$%$&*$= '6(-.

L16(-= @+; Ñ &$0+%-(5 9+2-'5 $ '6(6%$< -*(61H6='6 &4. *+'(1$=#- '6(- 21- 9+;1"9#6.
F$4">-(6 -<. '6(6%$;$ -*(61H6='+ ' 2$<$C5B sysctl net.wlan.devices . A 21-%6&I**$< *-36
21-<616 %8%$& D($= #$<+*&8 2$#+98%+6(, >($ '6(6%8< -*(61H6='$< .%4.6('. "iwn0".

# sysctl net.wlan.devices

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

net.wlan.devices: iwm0

A '46&"BC6= '(1$#6 ' #$<+*&$= sysrc 9+<6*-(6 "iwn0" *+ %8%$& #$<+*&8 sysctl, 6'4- D($
*6$07$&-<$.

# sysrc wlans_iwn0="wlan0"
# sysrc ifconfig_wlan0="WPA DHCP"

¥ U 2$'46&*-= @+; Ñ 26169+2"'# '4"308 netif  %82$4*6*-6< '46&"BC6= #$<+*&8:

# service netif restart

7.4.2. E+0()+, 1+&."(@8+ ;#&="()($1(@ &#.%

:(+ '6#,-. 216&$'(+%4.6( &6(+45*8= 21-<61 *+'(1$=#- 06'21$%$&*$= '6(6%$= #+1(8.
S($08 "9*+(5, #+#-6 06'21$%$&*86 '6(6%86 #+1(8 6'(5 % '-'(6<6, $9*+#$<5(6'5 ' 1+9&64$<
O216&646*-6 '6(6%87 +&+2(61$% .

# ifconfig wlan0 create wlandev iwm0

S($08 -9<6*6*-6 '$71+*.4$'5 2$'46 26169+;1"9#-, %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc wlans_iwm0="wlan0"

!

F$'#$45#" *$1<+(-%*86 (160$%+*-. 1+94->+B('. % 1+9*87 >+'(.7 <-1+,
*6$07$&-<$ 21+%-45*$ *+'(1$-(5 &$<6*8, '$$(%6('(%"BC-6 %+@6<"
<6'($2$4$36*-B, >($08 2$4">-(5 #$116#(*"B -*H$1<+,-B $ &$'("2*87
#+*+4+7.

/$'("2*86 $216&646*-. 16;-$*$% <$3*$ *+=(- % /etc/regdomain.xml . /4.
"'(+*$%#- &+**87 %$ %16<. %82$4*6*-. -'2$459"=(6 ifconfig :
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# ifconfig wlan0 regdomain etsi2 country AT

S($08 '$71+*-(5 *+'(1$=#-, &$0+%5(6 -7 % /etc/rc.conf :

# sysrc create_args_wlan0="country AT regdomain etsi2"

7.4.3. K8+1%"()+1%# ;#&="()($1:O &#.#@

/$'("2*86 06'21$%$&*86 '6(- <$3*$ 21$'#+*-1$%+(5 ' 2$<$C5B ifconfig(8) .

/4. %8%$&+ '2-'#+ 06'21$%$&*87 '6(6= %82$4*-(6 '46&"BC"B #$<+*&":

# ifconfig wlan0 up list scan

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

SSID/MESH ID                      BSSID              CHAN RATE    S:N     INT CAPS
FreeBSD                           e8:d1:1b:1b:58:ae    1   54M  -47:-96   100 EP   RSN
BSSLOAD HTCAP WPS WME
NetBSD                            d4:b9:2f:35:fe:08    1   54M  -80:-96   100 EP   RSN
BSSLOAD HTCAP WPS WME
OpenBSD                           fc:40:09:c6:31:bd   36   54M  -94:-96   100 EPS
VHTPWRENV APCHANREP RSN WPS BSSLOAD HTCAP VHTCAP VHTOPMODE WME
GNU-Linux                         dc:f8:b9:a0:a8:e0   44   54M  -95:-96   100 EP   WPA
RSN WPS HTCAP VHTCAP VHTOPMODE WME VHTPWRENV
Windows                           44:48:b9:b3:c3:ff   44   54M  -84:-96   100 EP
BSSLOAD VHTPWRENV HTCAP WME RSN VHTCAP VHTOPMODE WPS
MacOS                             46:48:b9:b3:c3:ff   44   54M  -84:-96   100 EP
BSSLOAD VHTPWRENV HTCAP WME RSN VHTCAP VHTOPMODE WPS

1. SSID/MESH ID -&6*(-H-,-1"6( *+9%+*-6 '6(-.

2. BSSID -&6*(-H-,-1"6( MAC-+&16' ($>#- &$'("2+.

3. F$46 CAPS $216&64.6( (-2 #+3&$= '6(- - %$9<$3*$'(- 1+0$(+BC-7 % *6= '(+*,-=
(2$&1$0*$'(- '<. % $216&646*-- list scan  % ifconfig(8) ).

7.4.4. !($8'M<#1%# % +-.#1.%A%8+7%, ) ;#&="()($1(@ &#.%

F$'46 %80$1+ 06'21$%$&*$= '6(- -9 '2-'#+ $0*+1"36**87 *6$07$&-<$ %82$4*-(5
2$&#4B>6*-6 - +"(6*(-H-#+,-B. A 2$&+%4.BC6< 0$45@-*'(%6 06'21$%$&*87 '6(6=
+"(6*(-H-#+,-. $'"C6'(%4.6('. ' 2$<$C5B 2+1$4., *+'(1$6**$;$ % <+1@1"(-9+($16.
/1";-6 '76<8 (160"B( %82$4*6*-. #1-2($;1+H->6'#$;$ 1"#$2$3+(-. 2616& *+>+4$<
2616&+>- &+**87, -'2$459". 4-0$ 216&%+1-(645*$ 1+'216&64I**86 #4B>- -4- '6#16(8,
4-0$ 0$466 '4$3*86 '76<8, %#4B>+BC-6 '61%61*86 '4"308, (+#-6 #+# RADIUS.
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7.4.4.1. T-.#1.%A%8+7%, & WPA2/WPA/Personal

F1$,6'' +"(6*(-H-#+,-- % 06'21$%$&*$= '6(- "21+%4.6('. ' 2$<$C5B wpa_supplicant(8) .

G$*H-;"1+,-. wpa_supplicant(8)  9+&+I('. % H+=46 /etc/wpa_supplicant.conf . F$&1$0*66 '<.
wpa_supplicant.conf(5) .

F$'46 9+%61@6*-. '#+*-1$%+*-. 06'21$%$&*87 '6(6=, %80$1+ '6(- - 2$4">6*-. 2+1$4.
(PSK), D(+ -*H$1<+,-. 0"&6( &$0+%46*+ % H+=4 /etc/wpa_supplicant.conf , #+# 2$#+9+*$ %
'46&"BC6< 21-<616:

network={
Ê       scan_ssid=1 T
Ê       ssid="FreeBSD" U
Ê       psk="12345678" V
}

T P6($& '#+*-1$%+*-. SSID. U'2$459"=(6 D(" $2,-B ($45#$ 6'4- '6(5 '#18(+.

U U<. '6(-.

V F+1$45 06'21$%$&*$= '6(-.

E46&"BC-< @+;$< 0"&6( *+'(1$=#+ 06'21$%$&*$;$ '$6&-*6*-. % H+=46 /etc/rc.conf .

/4. -'2$459$%+*-. '(+(->6'#$;$ +&16'+ *6$07$&-<$ %82$4*-(5 '46&"BC"B #$<+*&":

# sysrc ifconfig_wlan0="inet 192.168.1.20 netmask 255.255.255.0"

/4. -'2$459$%+*-. &-*+<->6'#$;$ +&16'+ *6$07$&-<$ %82$4*-(5 '46&"BC"B #$<+*&":

# sysrc ifconfig_wlan0="WPA DHCP"

W+(6< 26169+2"'(-(6 '6(5, %82$4*-% '46&"BC"B #$<+*&":

# service netif restart

! /$2$4*-(645*+. -*H$1<+,-. $ 0$466 '4$3*87 <6($&+7 +"(6*(-H-#+,--
&$'("2*+ % !+'@-16**+. +"(6*(-H-#+,-. 06'21$%$&*87 '6(6= .

7.4.4.2. T-.#1.%A%8+7%, ) (.8":.:O &#.,O

! A+3*$, >($08 2$459$%+(645 084 (<#13  $'($1$36* 21- 2$&#4B>6*-- #
$(#18(8< '6(.< 069 #+#$=-4-0$ +"(6*(-H-#+,--.

F$'46 9+%61@6*-. '#+*-1$%+*-. 06'21$%$&*$= '6(- - %80$1+ SSID %82$4*-(6 '46&"BC"B
#$<+*&":
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# ifconfig wlan0 ssid SSID

W+(6< %82$4*-(6 dhclient(8) , >($08 *+'(1$-(5 +&16':

# dhclient wlan0

7.4.5. P&=('30()+1%# ="()($1(6( % ;#&="()($1(6( =($8'M<#1%@
($1()"#>#11(

F1$%$&*$6 '$6&-*6*-6 $06'26>-%+6( 4">@"B 21$-9%$&-(645*$'(5 - *+&I3*$'(5, ($;&+ #+#
06'21$%$&*$6 '$6&-*6*-6 216&$'(+%4.6( ;-0#$'(5 - <$0-45*$'(5. F$459$%+(64- *$"(0"#$%,
#+# 21+%-4$, 7$(.( '%$0$&*$ 2616#4B>+(5'. <63&" D(-<- &%"<. (-2+<- '$6&-*6*-=.

?+ FreeBSD <$3*$ $0J6&-*-(5 &%+ -4- 0$466 '6(6%87 -*(61H6='+ % 163-<6
"$(#+9$"'($=>-%$'(-". L+#$= (-2 #$*H-;"1+,-- -'2$459"6( *+-0$466 216&2$>(-(645*$6 -
&$'("2*$6 '$6&-*6*-6 -9 ;1"228 '6(6%87 -*(61H6='$%, + $261+,-$**+. '-'(6<+
+%($<+(->6'#- 2616#4B>+6('. 21- -9<6*6*-- '$'($.*-. #+*+4+.

);16;+,-. - $(#+9$"'($=>-%$'(5 #+*+4$% $2-'+*8 % );16;+,-. - $(#+9$"'($=>-%$'(5
#+*+4$% , + 21-<61 -'2$459$%+*-. #+# 21$%$&*87, (+# - 06'21$%$&*87 '$6&-*6*-=
21-%6&6* % !63-< $(#+9$"'($=>-%$'(- <63&" 21$%$&*8<- - 06'21$%$&*8<-
-*(61H6='+<- .

7.5. P>, &+@.+
U<. 7$'(+ 216&'(+%4.6( '$0$= 2$4*$'(5B $216&64I**$6 &$<6**$6 -<. (FQDN) 7$'(+ % '6(-.

! T'4- &4. 7$'(+ *6 9+&+*$ -<., FreeBSD *+9$%6( '60. Amnesiac.

7.5.1. !"()#"%.3 .#8-Q## %>, O(&.+

hostname(1)  <$36( -'2$459$%+(5'. &4. 21$%61#- (6#"C6;$ -<6*- 7$'(+:

$ hostname

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

freebsdhostname.example.com

7.5.2. P0>#1%.3 %>, O(&.+

/4. -9<6*6*-. -<6*- 7$'(+ ' '$71+*6*-6< 2$'46 26169+;1"9#- %82$4*-(6 '46&"BC"B
#$<+*&":
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# sysrc hostname="freebsdhostname.example.com"

7.6. DNS
DNS <$3*$ 216&'(+%-(5 #+# (646H$**8= '21+%$>*-# , % #$($1$< IP-+&16' '$2$'(+%4.6('. '
-<6*6< 7$'(+ - *+$0$1$(.

E"C6'(%"6( (1- H+=4+, #$($186 "21+%4.B( %9+-<$&6='(%-6< '-'(6<8 FreeBSD ' DNS. :(-
(1- H+=4+: hosts(5) , resolv.conf(5)  - nsswitch.conf(5)

T'4- -*$6 *6 "#+9+*$ % H+=46 /etc/nsswitch.conf , FreeBSD '*+>+4+ 21$%61-( +&16'+ % H+=46
/etc/hosts , + 9+(6< DNS--*H$1<+,-B % H+=46 /etc/resolv.conf .

!

Y+=4 nsswitch.conf(5)  $216&64.6(, #+# &$436* 1+0$(+(5 nsdispatch (&-'26(>61
2616#4B>6*-. '4"308 -<6*).

F$ "<$4>+*-B 1+9&64 hosts % H+=46 /etc/nsswitch.conf  0"&6( %8;4.&6(5
'46&"BC-< $01+9$<:

hosts: files dns

?+21-<61, % '4">+6 -'2$459$%+*-. '4"308 nscd(8) . F$1.&$# 216&2$>(6*-.
<$3*$ -9<6*-(5, $'(+%-% '(1$#" '46&"BC6=:

hosts: files cache dns

7.6.1. U(8+'31:# +$"#&+

Y+=4 /etc/hosts  216&'(+%4.6( '$0$= 21$'("B (6#'($%"B 0+9" &+**87, #$($1+. '$2$'(+%4.6(
-<6*+ 7$'($% ' IP-+&16'+<-. A *6;$ <$3*$ &$0+%-(5 9+2-'- &4. 4$#+45*87 #$<25B(61$%,
2$&#4B>6**87 >6169 LAN, >($08 -'2$459$%+(5 21$'(86 -<6*+ %<6'($ *+'(1$=#- DNS-
'61%61+. G1$<6 ($;$, /etc/hosts  <$36( -'2$459$%+(5'. &4. 71+*6*-. 4$#+45*87 9+2-'6=
-*(61*6(--<6*, >($ "<6*5@+6( *6$07$&-<$'(5 9+21+@-%+(5 %*6@*-6 DNS-'61%618 &4.
>+'($ -'2$459"6<87 -<6*.

?+21-<61, 6'4- % 4$#+45*$= '16&6 -<66('. 4$#+45*8= D#96<24.1 www/gitlab-ce , 6;$ <$3*$
&$0+%-(5 '46&"BC-< $01+9$< % H+=4 /etc/hosts :

192.168.1.150 git.example.com git

7.6.2. S+&."(@8+ &#")#"+ %>#1

G+# '-'(6<+ FreeBSD $01+C+6('. # '-'(6<6 &$<6**87 -<6* (DNS) % U*(61*6(6, "21+%4.6('.
' 2$<$C5B resolv.conf(5) .
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?+-0$466 1+'21$'(1+*I**86 9+2-'- % /etc/resolv.conf :

nameserver IP-+&16' '61%61+ -<6*, # #$($1$<" &$436*
$01+C+(5'. 169$4%61. E61%618
$21+@-%+B('. % "#+9+**$< 2$1.&#6,
<+#'-<"< (1-.

search E2-'$# 2$-'#+ &4. 1+916@6*-. -<I* 7$'($%.
O08>*$ $216&64.6('. &$<6*$< 4$#+45*$;$
-<6*- 7$'(+.

domain Z$#+45*$6 &$<6**$6 -<..

L-2->*8= H+=4 /etc/resolv.conf  %8;4.&-( '46&"BC-< $01+9$<:

search example.com
nameserver 147.11.1.11
nameserver 147.11.100.30

! /$43*+ -'2$459$%+(5'. ($45#$ $&*+ -9 $2,-= Ñ search -4- domain.

F1- -'2$459$%+*-- DHCP dhclient(8)  $08>*$ 26169+2-'8%+6( /etc/resolv.conf  -*H$1<+,-6=,
2$4">6**$= $( DHCP-'61%61+.

!

T'4- <+@-*+, % #$($1$= 21$-9%$&-('. *+'(1$=#+, 1#  .%4.6('. DNS-'61%61$<,
&4. "4">@6*-. 21$-9%$&-(645*$'(- DNS-9+21$'$% <$3*$ -'2$459$%+(5
local-unbound(8) .

S($08 %#4B>-(5 6;$ 21- 9+;1"9#6, %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc local_unbound_enable="YES"

S($08 9+2"'(-(5 '4"30" local-unbound(8) , %82$4*-(6 '46&"BC"B #$<+*&":

# service local_unbound start

7.7. 9&."+1#1%# 1#=('+$(8
F1- "'(1+*6*-- *62$4+&$# % #$*H-;"1+,-- $0$1"&$%+*-. - 21$;1+<<*$;$ $06'26>6*-.
'*+>+4+ 21$%61.=(6 '+<86 21$'(86 %6C-.

¥ A'(+%46* 4- '6(6%$= #+0645?

¥ F1+%-45*$ 4- *+'(1$6*8 '6(6%86 '4"308?

¥ ?+'(1$6* 4- <63'6(6%$= D#1+* 21+%-45*$?

¥ F$&&613-%+6('. 4- '6(6%+. #+1(+ (NIC) % FreeBSD?
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¥ !+0$(+6( 4- <+1@1"(-9+($1 21+%-45*$?

!
F163&6 >6< $(21+%-(5 $(>I( $0 $@-0#6, %'6;&+ 21$%61.=(6 1+9&64
")22+1+(*86 (160$%+*-." *+ '(1+*-,6 164-9+ FreeBSD , $0*$%-(6 %61'-B
FreeBSD &$ 2$'46&*6= STABLE %61'--, 21$%615(6 +17-%8 '2-'#$% 1+''84#- -
%82$4*-(6 2$-'# % U*(61*6(6.

7.7.1. 9&."+1#1%# 1#=('+$(8 ) ="()($1:O &#.,O

T'4- #+1(+ 1+0$(+6(, *$ 21$-9%$&-(645*$'(5 *-9#+., $9*+#$<5(6'5 ' tuning(7) . L+#36
21$%615(6 *+'(1$=#- '6(-, (+# #+# *621+%-45*86 2+1+<6(18 <$;"( 08(5 21->-*$=
<6&46**$;$ '$6&-*6*-..

E$$0C6*-. No route to host  %$9*-#+B(, 6'4- '-'(6<+ *6 <$36( *+=(- <+1@1"( &4. 2+#6(+
&$ ,646%$;$ 7$'(+. :($ <$36( 21$-9$=(-, 6'4- *6 "#+9+* <+1@1"( 2$ "<$4>+*-B -4- 6'4-
#+0645 $(#4B>6*. F1$%615(6 %8%$& #$<+*&8 netstat -rn  - "06&-(6'5, >($ '"C6'(%"6(
&6='(%-(645*8= <+1@1"( &$ 7$'(+. T'4- 6;$ *6(, $9*+#$<5(6'5 ' 1+9&64$< [4B98 -
<+1@1"(8 .

E$$0C6*-. $0 $@-0#+7 ping: sendto: Permission denied  >+'($ %$9*-#+B( -9-9+ *621+%-45*$
*+'(1$6**$;$ <63'6(6%$;$ D#1+*+. T'4- *+ FreeBSD %#4B>6* <63'6(6%$= D#1+*, *$ *6
$216&646*8 21+%-4+, 2$4-(-#+ 2$ "<$4>+*-B Ñ 9+216C+(5 %6'5 (1+H-#, %#4B>+. ping(8) .
/$2$4*-(645*"B -*H$1<+,-B <$3*$ *+=(- % P63'6(6%86 D#1+*8 .

7.7.2. 9&."+1#1%# 1#=('+$(8 ) ;#&="()($1:O &#.,O

A D($< 1+9&646 $2-'+*8 @+;- &4. "'(1+*6*-. 1+'21$'(1+*I**87 21$046< ' 06'21$%$&*8<-
'6(.<-.

¥ T'4- ($>#+ &$'("2+ *6 $($01+3+6('. 21- '#+*-1$%+*--, 21$%615(6, >($ #$*H-;"1+,-. *6
$;1+*->-%+6( 06'21$%$&*$6 "'(1$='(%$ $216&646**8< *+0$1$< #+*+4$%.

¥ T'4- "'(1$='(%$ *6 <$36( 2$&#4B>-(5'. # ($>#6 &$'("2+, "06&-(6'5, >($ #$*H-;"1+,-.
'$$(%6('(%"6( *+'(1$=#+< *+ ($>#6 &$'("2+. :($ %#4B>+6( '76<" +"(6*(-H-#+,-- - %'6
21$($#$48 069$2+'*$'(-. N21$'(-(6 #$*H-;"1+,-B *+'#$45#$ D($ %$9<$3*$. T'4-
-'2$459"6('. 21$($#$4 069$2+'*$'(-, (+#$= #+# WPA2 -4- WPA, *+'(1$=(6 ($>#" &$'("2+
*+ $(#18("B +"(6*(-H-#+,-B 069 9+C-(8, >($08 21$%61-(5, 21$7$&-( 4- (1+H-#.

¥ G+# ($45#$ '-'(6<+ '<$36( 2$&#4B>-(5'. # ($>#6 &$'("2+, &-+;*$'(-1"=(6
#$*H-;"1+,-B '6(- ' 2$<$C5B (+#-7 -*'(1"<6*($%, #+# ping(8) .

¥ /4. *-9#$"1$%*6%$= $(4+&#- '"C6'(%"6( <*$36'(%$ -*'(1"<6*($%. E$$0C6*-. $(4+&#-
<$3*$ %#4B>-(5 % '4$6 2$&&613#- 21$($#$4+ 802.11 ' 2$<$C5B wlandebug(8) .
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/+&.3 II: K.+1$+".1:# 0+$+<%
L62615, #$;&+ $'*$%8 1+''<$(16*8, % D($= >+'(- #*-;- $0'"3&+B('. *6#$($186 >+'($
-'2$459"6<86 %$9<$3*$'(- FreeBSD. :(- ;4+%8:

¥ F16&'(+%4.B( 2$2"4.1*86 - 2$469*86 *+'($45*86 21-4$36*-.: 01+"9618,
-*'(1"<6*(8 &4. 1+0$(8, 21$;1+<<8 &4. 21$'<$(1+ &$#"<6*($% - <*$;$6 &1";$6.

¥ W*+#$<.( ' *6'#$45#-<- <"45(-<6&-=*8<- -*'(1"<6*(+<-, &$'("2*8<- &4. FreeBSD.

¥ O0J.'*.B( 21$,6'' '0$1#- .&1+ FreeBSD '$ '%$-<- *+'(1$=#+<- &4. %#4B>6*-.
&$2$4*-(645*$= H"*#,-$*+45*$'(-.

¥ F$&1$0*$ $2-'8%+B( '-'(6<" 26>+(-, #+# &4. *+'($45*87, (+# - &4. '6(6%87 21-*(61$%.

¥ F$#+98%+B(, #+# 9+2"'#+(5 Linux-21-4$36*-. % '-'(6<6 FreeBSD.

?6#$($186 -9 D(-7 ;4+% 16#$<6*&"B( 216&%+1-(645*$6 $9*+#$<46*-6 ' &1";-<-
<+(61-+4+<-, >($ "#+9+*$ % +**$(+,-- % *+>+46 #+3&$= ;4+%8.
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F'+)+ 8. J+;(<%# &.(':

8.1. 5;0("
Q$(. FreeBSD 2$2"4.1*+ % #+>6'(%6 '61%61+ 04+;$&+1. '%$6= 21$-9%$&-(645*$'(- -
'(+0-45*$'(-, $*+ (+#36 $(4->*$ 2$&7$&-( &4. 2$%'6&*6%*$;$ -'2$459$%+*-. % #+>6'(%6
*+'($45*$= '-'(6<8. K$466 >6< 36000 21-4$36*-=, &$'("2*87 % &616%6 2$1($% FreeBSD,
2$9%$4.B( 46;#$ '$9&+(5 *+'(1$6**8= 1+0$>-= '($4, '2$'$0*8= 9+2"'#+(5 @-1$#-= '26#(1
*+'($45*87 21-4$36*-=. A D($= ;4+%6 2$#+9+*$, #+# "'(+*$%-(5 2$2"4.1*86 $#1"36*-.
1+0$>6;$ '($4+, + (+#36 *+'($45*86 21-4$36*-., (+#-6 #+# %60-01+"9618, $H-'*86
21$;1+<<8, '16&'(%+ 21$'<$(1+ &$#"<6*($% - H-*+*'$%$6 FO.

F16&%+1-(645*86 (160$%+*-.:

¥ S-(+(64- D($= ;4+%8 "36 &$43*8 9*+(5, #+# "'(+*$%-(5 4-0$ X Window System , 4-0$
Wayland  % FreeBSD.

¥ A D($= ;4+%6 >-(+(64.< 16#$<6*&"6('. "'(+*+%4-%+(5 $H-,-+45*86 2+#6(8. /4. '0$1#-
*+'(1+-%+6<87 2+#6($% -9 2$1($% $01+(-(6'5 # 1+9&64" -'2$459$%+*-6 #$446#,--
2$1($% .

8.2. J+;(<%# &.(':
:($( 1+9&64 $2-'8%+6(, #+# "'(+*$%-(5 - *+'(1$-(5 *6#$($186 2$2"4.1*86 ;1+H->6'#-6
'16&8 *+ '-'(6<6 FreeBSD. M1+H->6'#+. '16&+ <$36( %+15-1$%+(5'. $( 21$'($;$ $#$**$;$
<6*6&361+ &$ 2$4*$;$ *+0$1+ 21-4$36*-= &4. 1+0$>6;$ '($4+.

M"'$19" 11. *%..-&A1+"-3)- &"'%#1- %B&7A-/1:

P>, U%7#10%, !+8#.

KDE Plasma GPL 2.0 -4- 0$466 2$9&*.. x11/kde

GNOME GPL 2.0 -4- 0$466 2$9&*.. x11/gnome

XFCE GPL, LGPL, BSD x11-wm/xfce4

MATE GPL 2.0, LGPL 2.0 x11/mate

Cinnamon GPL 2.0 -4- 0$466 2$9&*.. x11/cinnamon

LXQT GPL, LGPL x11-wm/lxqt

8.2.1. KDE Plasma

KDE Plasma Ñ D($ "&$0*+. '16&+ 1+0$>6;$ '($4+. O*+ 216&$'(+%4.6( *+0$1 21-4$36*-= '
6&-*$$01+9*8< %*6@*-< %-&$< - 2$%6&6*-6<, '(+*&+1(-9-1$%+**8< <6*B - 2+*64.<-
-*'(1"<6*($%, '$>6(+*-.<- #4+%-@, ,%6($%8<- '76<+<-, 2$&&613#$=
-*(61*+,-$*+4-9+,-- - ,6*(1+4-9$%+**$= *+'(1$=#$= 1+0$>6;$ '($4+ >6169 &-+4$;$%86
$#*+. /$2$4*-(645*"B -*H$1<+,-B $ KDE <$3*$ *+=(- *+ '+=(6 KDE homepage .
U*H$1<+,-B, '26,-H->*"B &4. FreeBSD, '<. *+ FreeBSD homepage at KDE .
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8.2.1.1. 9&.+1()8+ >#.+-=+8#.+ KDE Plasma

/4. "'(+*$%#- <6(+-2+#6(+ KDE Plasma, %#4B>+BC6;$ KDE Frameworks, Plasma Desktop -
Applications, %82$4*-(6:

# pkg install kde

8.2.1.2. I%1%>+'31+, -&.+1()8+ KDE Plasma

/4. "'(+*$%#- <-*-<+45*$= %61'-- KDE Plasma %82$4*-(6:

# pkg install plasma6-plasma

!
:(+ "'(+*$%#+ $#@&.)%.#'31(  <-*-<+45*+. Konsole *6$07$&-<$ "'(+*$%-(5
$(&645*$, %82$4*-%:

# pkg install konsole

8.2.1.3. S+&."(@8+ KDE Plasma

KDE Plasma -'2$459"6( dbus-daemon(1)  % #+>6'(%6 @-*8 '$$0C6*-= - &4. +22+1+(*$=
+0'(1+#,--. :($ 21-4$36*-6 +%($<+(->6'#- "'(+*+%4-%+6('. #+# 9+%-'-<$'(5 KDE Plasma.

A#4B>-(6 '4"30" D-BUS % /etc/rc.conf  &4. 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc dbus_enable="YES"

KDE Plasma (160"6( "%64->6**$;$ 1+9<61+ '$$0C6*-= &4. $2(-<+45*$=
21$-9%$&-(645*$'(-.

/$0+%5(6 '46&"BC-6 '(1$#- % sysctl.conf(5) :

sysctl net.local.stream.recvspace=65536
sysctl net.local.stream.sendspace=65536

S($08 21-<6*-(5 -9<6*6*-., %82$4*-(6 '46&"BC"B #$<+*&" $( -<6*- root -4- 21$'($
26169+;1"9-(6 '-'(6<":

# sysctl -f /etc/sysctl.conf

8.2.1.4. N+=-&8 KDE Plasma

F16&2$>(-(645*8< &-'246=*8< <6*6&361$< &4. KDE Plasma .%4.6('. x11/sddm . /4.
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"'(+*$%#- x11/sddm  %82$4*-(6:

# pkg install sddm

A#4B>-(6 '4"30" SDDM % /etc/rc.conf  &4. +%($<+(->6'#$;$ 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc sddm_enable="YES"

\98# #4+%-+("18 <$3*$ *+'(1$-(5 % SDDM, %82$4*-% '46&"BC"B #$<+*&" (*+21-<61, &4.
-'2+*'#$;$ .98#+):

# sysrc sddm_lang="es_ES"

A($1$= '2$'$0 9+2"'#+ KDE Plasma Ñ D($ 1">*$= %89$% startx(1) . /4. D($;$ *6$07$&-<$
&$0+%-(5 '46&"BC"B '(1$#" % H+=4 ~/.xinitrc:

% echo "exec dbus-launch --exit-with-x11 ck-launch-session startplasma-x11"  >
~/.xinitrc

8.2.2. GNOME

GNOME Ñ D($ "&$0*+. ;1+H->6'#+. '16&+ 1+0$>6;$ '($4+. O*+ %#4B>+6( 2+*645 &4. 9+2"'#+
21-4$36*-= - $($01+36*-. '$'($.*-., 1+0$>-= '($4, *+0$1 -*'(1"<6*($% - 21-4$36*-=, +
(+#36 *+0$1 '$;4+@6*-=, #$($186 "21$C+B( %9+-<$&6='(%-6 - $06'26>6*-6
'$;4+'$%+**$'(- <63&" 21-4$36*-.<-.

8.2.2.1. 9&.+1()8+ >#.+=+8#.+ GNOME

/4. "'(+*$%#- <6(+2+#6(+ GNOME ' 1+0$>-< '($4$< GNOME - 21-4$36*-.<- %82$4*-(6:

# pkg install gnome

8.2.2.2. I%1%>+'31+, -&.+1()8+ GNOME

/4. "'(+*$%#- <6(+-2+#6(+ GNOME-lite ' $046;>I**$= %61'-6= 1+0$>6;$ '($4+ GNOME,
'$&613+C6= ($45#$ $'*$%8, %82$4*-(6:

# pkg install gnome-lite

8.2.2.3. S+&."(@8+ GNOME

/4. 1+0$(8 GNOME *6$07$&-<$ 2$&#4B>-(5 /proc . /$0+%5(6 '46&"BC"B '(1$#" % /etc/fstab ,
>($08 +%($<+(->6'#- 2$&#4B>+(5 D(" H+=4$%"B '-'(6<" 21- 9+;1"9#6 '-'(6<8:
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# Device                Mountpoint      FStype  Options         Dump    Pass#
proc                    /proc           procfs  rw              0       0

GNOME -'2$459"6( dbus-daemon(1)  % #+>6'(%6 @-*8 '$$0C6*-= - &4. +22+1+(*$=
+0'(1+#,--. :($ 21-4$36*-6 +%($<+(->6'#- "'(+*+%4-%+6('. #+# 9+%-'-<$'(5 GNOME.

A#4B>-(6 '4"30" D-BUS % /etc/rc.conf  &4. 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc dbus_enable="YES"

8.2.2.4. N+=-&8 GNOME

GNOME Display Manager Ñ D($ 216&2$>(-(645*8= &-'246=*8= <6*6&361 &4. GNOME. GDM
"'(+*+%4-%+6('. #+# >+'(5 2+#6(+ GNOME.

A#4B>-(6 GDM % /etc/rc.conf  &4. 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc gdm_enable="YES"

A($1$= '2$'$0 9+2"'#+ GNOME Ñ D($ 1">*$= %89$% startx(1) . /4. D($;$ *6$07$&-<$ &$0+%-(5
'46&"BC"B '(1$#" % H+=4 ~/.xinitrc :

% echo "exec gnome-session"  > ~/.xinitrc

8.2.3. XFCE

XFCE Ñ D($ '16&+ 1+0$>6;$ '($4+, $'*$%+**+. *+ GTK+, 46;#$%6'*+. - 216&$'(+%4.BC+.
21$'($=, DHH6#(-%*8= - "&$0*8= 1+0$>-= '($4. O*+ 2$4*$'(5B *+'(1+-%+6<+, -<66(
;4+%*"B 2+*645 ' <6*B, +2246(+<- - 9+2"'#+<- 21-4$36*-=, 216&$'(+%4.6( H+=4$%8=
<6*6&361 - <6*6&361 9%"#+, + (+#36 2$&&613-%+6( (6<8. K4+;$&+1. '%$6= 08'(1$(6,
46;#$'(- - DHH6#(-%*$'(-, $*+ -&6+45*$ 2$&7$&-( &4. '(+187 -4- <6&46**87 <+@-* '
$;1+*->6**8<- 16'"1'+<- 2+<.(-.

8.2.3.1. 9&.+1()8+ XFCE

/4. "'(+*$%#- <6(+2+#6(+ XFCE %82$4*-(6:

# pkg install xfce

8.2.3.2. S+&."(@8+ XFCE

XFCE -'2$459"6( dbus-daemon(1)  &4. @-*8 '$$0C6*-= - +0'(1+#,-- $0$1"&$%+*-.. :($
21-4$36*-6 +%($<+(->6'#- "'(+*+%4-%+6('. #+# 9+%-'-<$'(5 XFCE.
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A#4B>-(6 D-BUS % /etc/rc.conf  &4. 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc dbus_enable="YES"

8.2.3.3. N+=-&8 XFCE

x11/lightdm  Ñ D($ &-'246=*8= <6*6&361, 2$&&613-%+BC-= 1+94->*86 (67*$4$;--
$($01+36*-.. O* .%4.6('. 7$1$@-< %80$1$<, (+# #+# $>6*5 46;#$%6'6*, (160"6( <+4$
2+<.(- - $04+&+6( %8'$#$= 21$-9%$&-(645*$'(5B.

/4. "'(+*$%#- %82$4*-(6:

# pkg install lightdm lightdm-gtk-greeter

A#4B>-(6 lightdm % /etc/rc.conf  &4. +%($<+(->6'#$;$ 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc lightdm_enable="YES"

A($1$= '2$'$0 9+2"'(-(5 XFCE Ñ %1">*"B %89%+(5 startx(1) . /4. D($;$ % ~/.xinitrc  &$43*+
08(5 '46&"BC+. '(1$#+:

% echo '. /usr/local/etc/xdg/xfce4/xinitrc'  > ~/.xinitrc

8.2.4. MATE

E16&+ 1+0$>6;$ '($4+ MATE .%4.6('. 21$&$436*-6< GNOME 2. O*+ 216&$'(+%4.6(
-*("-(-%*$ 2$*.(*"B - 21-%46#+(645*"B '16&" 1+0$>6;$ '($4+, -'2$459"BC"B
(1+&-,-$**86 <6(+H$18.

8.2.4.1. 9&.+1()8+ >#.+=+8#.+ MATE

/4. "'(+*$%#- <6(+2+#6(+ MATE, #$($18= %#4B>+6( % '60. MATE Desktop '
&$2$4*-(645*8<- 21-4$36*-.<-, (+#-<- #+# (6#'($%8= 16&+#($1, <6*6&361 +17-%$% -
(.&., %82$4*-(6:

# pkg install mate

8.2.4.2. I%1%>+'31+, -&.+1()8+ MATE

S($08 "'(+*$%-(5 <6(+-2+#6( MATE lite ' $046;>I**$= %61'-6= 1+0$>6;$ '($4+ MATE,
'$&613+C-= ($45#$ $'*$%8, %82$4*-(6:

# pkg install mate-base
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8.2.4.3. S+&."(@8+ MATE

MATE (160"6( 2$&#4B>6*-. /proc . /$0+%5(6 '46&"BC"B '(1$#" % /etc/fstab , >($08
+%($<+(->6'#- 2$&#4B>+(5 D(" H+=4$%"B '-'(6<" 21- 9+;1"9#6 '-'(6<8:

# Device                Mountpoint      FStype  Options         Dump    Pass#
proc                    /proc           procfs  rw              0       0

MATE -'2$459"6( dbus-daemon(1)  &4. @-*8 '$$0C6*-= - +0'(1+#,-- $0$1"&$%+*-.. :($
21-4$36*-6 +%($<+(->6'#- "'(+*+%4-%+6('. #+# 9+%-'-<$'(5 MATE. /4. 9+2"'#+ D-BUS 21-
9+;1"9#6 '-'(6<8 %#4B>-(6 6;$ % /etc/rc.conf :

# sysrc dbus_enable="YES"

8.2.4.4. N+=-&8 MATE

x11/lightdm  Ñ D($ &-'246=*8= <6*6&361, 2$&&613-%+BC-= 1+94->*86 (67*$4$;--
$($01+36*-.. O* .%4.6('. 7$1$@-< %80$1$<, (+# #+# $>6*5 46;#$%6'6*, (160"6( <+4$
2+<.(- - $04+&+6( %8'$#$= 21$-9%$&-(645*$'(5B.

/4. "'(+*$%#- %82$4*-(6:

# pkg install lightdm lightdm-gtk-greeter

A#4B>-(6 lightdm % /etc/rc.conf  &4. +%($<+(->6'#$;$ 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc lightdm_enable="YES"

A($1$= '2$'$0 9+2"'(-(5 MATE Ñ %1">*"B %89%+(5 startx(1) . /4. D($;$ *6$07$&-<$ &$0+%-(5
'46&"BC"B '(1$#" % H+=4 ~/.xinitrc :

% echo "exec dbus-launch --exit-with-x11 ck-launch-session mate-session"  > ~/.xinitrc

8.2.5. Cinnamon

Cinnamon Ñ D($ UNIX¨-'$%<6'(-<+. 1+0$>+. '16&+, #$($1+. 216&$'(+%4.6( 2616&$%86
-**$%+,-$**86 H"*#,-- - (1+&-,-$**8= 2$459$%+(645'#-= $28(. G$<2$*$%#+ 1+0$>6;$
'($4+ 2$7$3+ *+ Gnome 2. K+9$%86 (67*$4$;-- .%4.B('. $(%6(%46*-6< $( Gnome Shell.
O'*$%*$= +#,6*( '&64+* *+ ($<, >($08 2$459$%+(64- >"%'(%$%+4- '60. #+# &$<+,
216&$'(+%4.. -< 21$'("B - #$<H$1(*"B 1+0$>"B '16&".

8.2.5.1. 9&.+1()8+ Cinnamon

/4. "'(+*$%#- 2+#6(+ Cinnamon %82$4*-(6:
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# pkg install cinnamon

8.2.5.2. S+&."(@8+ Cinnamon

/4. 1+0$(8 Cinnamon (160"6('. 2$&#4B>6**8= /proc . /$0+%5(6 '46&"BC"B '(1$#" %
/etc/fstab , >($08 +%($<+(->6'#- 2$&#4B>+(5 D(" H+=4$%"B '-'(6<" 21- 9+;1"9#6 '-'(6<8:

# Device                Mountpoint      FStype  Options         Dump    Pass#
proc                    /proc           procfs  rw              0       0

Cinnamon -'2$459"6( dbus-daemon(1)  &4. @-*8 '$$0C6*-= - +0'(1+#,-- $0$1"&$%+*-.. :($
21-4$36*-6 +%($<+(->6'#- "'(+*+%4-%+6('. #+# 9+%-'-<$'(5 Cinnamon. /4. 9+2"'#+ D-BUS
21- 9+;1"9#6 '-'(6<8 %#4B>-(6 6;$ % /etc/rc.conf :

# sysrc dbus_enable="YES"

8.2.5.3. N+=-&8 Cinnamon

x11/lightdm  Ñ D($ &-'246=*8= <6*6&361, 2$&&613-%+BC-= 1+94->*86 (67*$4$;--
$($01+36*-.. O* .%4.6('. 7$1$@-< %80$1$<, (+# #+# $>6*5 46;#$%6'6*, (160"6( <+4$
2+<.(- - $04+&+6( %8'$#$= 21$-9%$&-(645*$'(5B.

/4. "'(+*$%#- %82$4*-(6:

# pkg install lightdm lightdm-gtk-greeter

A#4B>-(6 lightdm % /etc/rc.conf  &4. +%($<+(->6'#$;$ 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc lightdm_enable="YES"

A($1$= '2$'$0 9+2"'(-(5 Cinnamon Ñ %1">*"B %89%+(5 startx(1) . /4. D($;$ *6$07$&-<$
&$0+%-(5 '46&"BC"B '(1$#" % H+=4 ~/.xinitrc :

% echo "exec dbus-launch --exit-with-x11 ck-launch-session cinnamon-session"  >
~/.xinitrc

8.2.6. LXQT

LXQt Ñ D($ '$%16<6**+., 21$'(+. % -'2$459$%+*-- - 08'(1+. '16&+ 1+0$>6;$ '($4+,
$'*$%+**+. *+ (67*$4$;-.7 Qt. O*+ '$9&+*+ &4. 2$459$%+(646=, #$($186 ,6*.( 21$'($(",
'#$1$'(5 - -*("-(-%*$ 2$*.(*8= -*(61H6='. A $(4->-6 $( 0$45@-*'(%+ '16& 1+0$>6;$
'($4+, LXQt (+#36 7$1$@$ 1+0$(+6( *+ <6*66 21$-9%$&-(645*87 #$<25B(61+7.
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8.2.6.1. 9&.+1()8+ LXQT

S($08 "'(+*$%-(5 <6(+2+#6( LXQT, %82$4*-(6:

# pkg install lxqt

8.2.6.2. S+&."(@8+ LXQT

LXQT (160"6( 2$&#4B>6*-. /proc . /$0+%5(6 '46&"BC"B '(1$#" % /etc/fstab , >($08
+%($<+(->6'#- 2$&#4B>+(5 D(" H+=4$%"B '-'(6<" 21- 9+;1"9#6 '-'(6<8:

# Device                Mountpoint      FStype  Options         Dump    Pass#
proc                    /proc           procfs  rw              0       0

LXQT -'2$459"6( dbus-daemon(1)  % #+>6'(%6 @-*8 '$$0C6*-= - &4. +22+1+(*$=
+0'(1+#,--. :($ 21-4$36*-6 +%($<+(->6'#- "'(+*+%4-%+6('. #+# 9+%-'-<$'(5 LXQT.

A#4B>-(6 D-BUS % /etc/rc.conf  &4. 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc dbus_enable="YES"

8.2.6.3. N+=-&8 LXQT

F16&2$>(-(645*8< &-'246=*8< <6*6&361$< &4. LXQT .%4.6('. x11/sddm . /4. "'(+*$%#-
x11/sddm  %82$4*-(6:

# pkg install sddm

A#4B>-(6 '4"30" SDDM % /etc/rc.conf  &4. +%($<+(->6'#$;$ 9+2"'#+ 21- 9+;1"9#6 '-'(6<8:

# sysrc sddm_enable="YES"

\98# #4+%-+("18 <$3*$ *+'(1$-(5 % SDDM, %82$4*-% '46&"BC"B #$<+*&" (*+21-<61, &4.
-'2+*'#$;$):

# sysrc sddm_lang="es_ES"

A($1$= '2$'$0 9+2"'#+ LXQT Ñ %1">*"B %89%+(5 startx(1) . /4. D($;$ 2$(160"6('. &$0+%-(5
'46&"BC"B '(1$#" % ~/.xinitrc :

% echo "exec dbus-launch --exit-with-x11 ck-launch-session startlxqt"  > ~/.xinitrc
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8.3. E"+-0#":
A D($< 1+9&646 $2-'+*$, #+# "'(+*$%-(5 - *+'(1$-(5 *6#$($186 2$2"4.1*86 %60-01+"9618 %
'-'(6<6 FreeBSD Ñ $( 2$4*$H"*#,-$*+45*87 01+"961$% ' %8'$#-< 2$(16046*-6< 16'"1'$%
&$ (6#'($%87 01+"961$% ' 2$*-36**8< -'2$459$%+*-6< 16'"1'$%.

M"'$19" 12. *%..-&A1+"-3)- '&"70-&)

P>, U%7#10%, !+8#. S#(;O($%>:#
"#&-"&:

Firefox MPL 2.0 www/firefox P*$;$

Chromium BSD-3 - &1";-6 www/chromium P*$;$

K1+"961 Iridium BSD-3 - &1";-6 www/iridium-browser P*$;$

Falkon MPL 2.0 www/falkon-qtonly P*$;$

Konqueror GPL 2.0 -4- 0$466
2$9&*..

x11-fm/konqueror E16&*6

Gnome Web (Epiphany) GPL 3.0 -4- *$%66 www/epiphany E16&*6

qutebrowser GPL 3.0 -4- *$%66 www/qutebrowser E16&*6

Dillo GPL 3.0 -4- *$%66 www/dillo2 P+4$

E'84#- GPL 2.0 -4- 0$466
2$9&*..

www/links P+4$

w3m MIT www/w3m P+4$

8.3.1. Firefox

Firefox Ñ D($ 01+"961 ' $(#18(8< -'7$&*8< #$&$<, #$($18= %#4B>+6( % '60. &%-3$#
$($01+36*-. HTML, '$$(%6('(%"BC-= '(+*&+1(+<, %#4+&#-, 04$#-1$%#" %'248%+BC-7
$#$*, 1+'@-16*-., "4">@6**"B 069$2+'*$'(5 - <*$;$6 &1";$6. Firefox $'*$%+* *+ #$&$%$=
0+96 Mozilla.

/4. "'(+*$%#- 2+#6(+ 2$'46&*6= %82"C6**$= %61'-- Firefox %82$4*-(6:

# pkg install firefox

/4. "'(+*$%#- Firefox Extended Support Release (ESR) %82$4*-(6:

# pkg install firefox-esr

8.3.2. Chromium

Chromium Ñ D($ 21$6#( 01+"961+ ' $(#18(8< -'7$&*8< #$&$<, ,645B #$($1$;$ .%4.6('.
'$9&+*-6 0$466 069$2+'*$;$, 08'(1$;$ - '(+0-45*$;$ %60-01+"961+. Chromium 2$&&613-%+6(
%#4+&#-, 04$#-1$%#" %'248%+BC-7 $#$*, 1+'@-16*-. - <*$;$6 &1";$6. Chromium Ñ D($
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21$6#( ' $(#18(8< -'7$&*8< #$&$<, *+ $'*$%6 #$($1$;$ '$9&+* 01+"961 Google Chrome.

S($08 "'(+*$%-(5 Chromium, %82$4*-(6:

# pkg install chromium

! U'2$4*.6<8= H+=4 Chromium *+7$&-('. 2$ 2"(- /usr/local/bin/chrome , + *6
/usr/local/bin/chromium .

8.3.3. E"+-0#" Iridium

Iridium Ñ D($ 06'24+(*8=, $(#18(8= - '%$0$&*8= <$&-H-,-1$%+**8= 01+"961 *+ $'*$%6
#$&$%$= 0+98 Chromium, % #$($1$< "'-46*+ 9+C-(+ 21-%+(*$'(- % *6'#$45#-7 #4B>6%87
+'26#(+7. )%($<+(->6'#+. 2616&+>+ >+'(->*87 9+21$'$%, #4B>6%87 '4$% - <6(1-# %
,6*(1+45*86 '4"308 04$#-1"6('. - 21$-'7$&-( ($45#$ ' '$;4+'-. 2$459$%+(64..

/4. "'(+*$%#- Iridium %82$4*-(6:

# pkg install iridium-browser

8.3.4. Falkon

Falkon Ñ D($ $(*$'-(645*$ *$%8= - $>6*5 08'(18= 01+"961 *+ $'*$%6 QtWebEngine. O*
'(16<-('. 08(5 46;#$%6'*8< %60-01+"961$<, &$'("2*8< *+ %'67 $'*$%*87 24+(H$1<+7.
Falkon $04+&+6( %'6<- '(+*&+1(*8<- H"*#,-.<-, #$($186 <$3*$ $3-&+(5 $( %60-01+"961+,
%#4B>+. 9+#4+&#-, -'($1-B (&$'("2*86 (+#36 % 0$#$%$= 2+*64-) - %#4+&#-. G1$<6 ($;$,
24+;-* AdBlock <$36( 04$#-1$%+(5 16#4+<", Click2Flash Ñ Flash-'$&613-<$6, + SSL Manager
2$9%$4.6( 16&+#(-1$%+(5 4$#+45*"B 0+9" &+**87 '61(-H-#+($% CA.

/4. "'(+*$%#- Falkon %82$4*-(6:

# pkg install falkon

8.3.5. Konqueror

Konqueror Ñ D($ *6 21$'($ %60-01+"961, $* (+#36 .%4.6('. H+=4$%8< <6*6&361$< -
<"45(-<6&-=*8< 21$'<$(1C-#$<. O* 2$&&613-%+6( WebKit, <67+*-9< %-9"+4-9+,--,
-'2$459"6<8= <*$;-<- '$%16<6**8<- 01+"961+<-, %#4B>+. Chromium, + (+#36
'$0'(%6**8= &%-3$# KHTML.

S($08 "'(+*$%-(5 Konqueror, %82$4*-(6:

# pkg install konqueror
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8.3.6. Gnome Web (Epiphany)

Gnome Web (Epiphany) Ñ D($ %60-01+"961, 1+91+0$(+**8= &4. <+#'-<+45*$= 46;#$'(- -
'#$1$'(-, % "C610 <*$;-< H"*#,-.<, 21-'"('(%"BC-< % &1";-7 01+"961+7.

/4. "'(+*$%#- Gnome Web (Epiphany) %82$4*-(6:

# pkg install epiphany

8.3.7. qutebrowser

Qutebrowser Ñ D($ 01+"961 ' <-*-<+45*8< ;1+H->6'#-< -*(61H6='$<, $1-6*(-1$%+**8=
*+ "21+%46*-6 ' #4+%-+("18. O* *+2-'+* *+ Python - PyQt5 - 1+'21$'(1+*.6('. #+#
'%$0$&*$6 21$;1+<<*$6 $06'26>6*-6 2$& 4-,6*9-6= GPL.

/4. "'(+*$%#- qutebrowser %82$4*-(6:

# pkg install qutebrowser

8.3.8. Dillo

Dillo '(16<-('. 08(5 <"45(-24+(H$1<6**8< +45(61*+(-%*8< 01+"961$<, #$($18=
$(4->+6('. #$<2+#(*$'(5B, '(+0-45*$'(5B, "&$0'(%$< &4. 1+91+0$(>-#$%, 21+#(->*$'(5B,
'#$1$'(5B 1+0$(8 - 1+'@-1.6<$'(5B. :(+ *$%+., D#'261-<6*(+45*+. %61'-. Dillo $'*$%+*+
*+ -*'(1"<6*(+1-- FLTK, + *6 *+ GTK1, - 084+ '"C6'(%6**$ 26161+0$(+*+.

/4. "'(+*$%#- Dillo %82$4*-(6:

# pkg install dillo2

8.3.9. K&:'8%

A60-01+"961, 2$&$0*8= lynx, ' (6#'($%8< - ;1+H->6'#-< 163-<+<-, 2$&&613-%+BC-=
<*$36'(%$ H"*#,-=, (+#-7 #+# $($01+36*-6 (+04-,, <6*B - (.&.

/4. "'(+*$%#- Links %82$4*-(6:

# pkg install links

8.3.10. w3m

w3m Ñ D($ 21$;1+<<+ &4. 21$'<$(1+ (6#'($%87 '(1+*-, (26=&361) - (6#'($%8= %60-
01+"961. :($ 21-4$36*-6 2$7$36 *+ Lynx, *$ $04+&+6( 1.&$< H"*#,-=, #$($187 *6( % Lynx,
(+#-7 #+# $($01+36*-6 (+04-, - H16=<$%.
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/4. "'(+*$%#- w3m %82$4*-(6:

# pkg install w3m

8.4. P1&."->#1.: "+0"+;(.8%
:($( 1+9&64 $2-'8%+6(, #+# "'(+*$%-(5 - *+'(1$-(5 *6#$($186 2$2"4.1*86 -*'(1"<6*(8
1+91+0$(#- % '-'(6<6 FreeBSD.

M"'$19" 13. *%..-&A1+"-3)- 1/,(&73-/() &"0&"'%(B1

P>, U%7#10%, !+8#. S#(;O($%>:#
"#&-"&:

Visual Studio Code MIT editors/vscode P*$;$

Qt Creator QtGPL devel/qtcreator P*$;$

Kdevelop GPL 2.0 -4- 0$466
2$9&*.. - LGPL 2.0
-4- 0$466 2$9&*..

devel/kdevelop P*$;$

Eclipse IDE EPL java/eclipse P*$;$

Vim VIM editors/vim P+4$

Neovim Apache 2.0 editors/neovim P+4$

GNU Emacs GPL 3.0 -4- *$%66 editors/emacs P+4$

8.4.1. Visual Studio Code

Visual Studio Code Ñ D($ -*'(1"<6*(, #$($18= '$>6(+6( 21$'($(" 16&+#($1+ #$&+ '
*6$07$&-<8<- &4. 1+91+0$(>-#$% %$9<$3*$'(.<- ,-#4+ 16&+#(-1$%+*-., '0$1#- -
$(4+&#-. O* 216&$'(+%4.6( #$<246#'*"B 2$&&613#" 16&+#(-1$%+*-. - $(4+&#-, <$&645
1+'@-1.6<$'(- - 4I;#"B -*(6;1+,-B ' '"C6'(%"BC-<- -*'(1"<6*(+<-.

/4. "'(+*$%#- Visual Studio Code %82$4*-(6:

# pkg install vscode

8.4.2. Qt Creator

Qt Creator Ñ D($ #1$''24+(H$1<6**+. IDE (-*(6;1-1$%+**+. '16&+ 1+91+0$(#-), '$9&+**+. '
">6($< 2$(160*$'(6= 1+91+0$(>-#$% Qt. Y"*#,-$*+45*86 %$9<$3*$'(- Qt Creator
%#4B>+B(:

¥ 16&+#($1 #$&+ ' 2$&&613#$= C++, QML - ECMAscript;

¥ 08'(186 -*'(1"<6*(8 &4. *+%-;+,-- 2$ #$&";

¥ '(+(->6'#+. 21$%61#+ #$&+ - 2$&'#+9#- 2$ '(-4B %$ %16<. *+0$1+;
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¥ #$*(6#'(*$-9+%-'-<+. '21+%#+;

¥ %-9"+45*8= $(4+&>-#;

¥ -*(6;1-1$%+**8= ;1+H->6'#-= -*(61H6=' - #$*'(1"#($1 H$1<.

/4. "'(+*$%#- Qt Creator %82$4*-(6:

# pkg install qtcreator

8.4.3. kdevelop

O(#18(+., <*$;$H"*#,-$*+45*+. IDE ' 2$&&613#$= 1+'@-16*-= >6169 24+;-*8 &4. .98#$%
21$;1+<<-1$%+*-. C/C++ - &1";-7. O'*$%+*+ *+ KDevPlatform, + (+#36 0-04-$(6#+7 KDE -
Qt, - 1+91+0+(8%+6('. ' 1998 ;$&+.

/4. "'(+*$%#- kdevelop %82$4*-(6:

# pkg install kdevelop

8.4.4. Eclipse IDE

F4+(H$1<+ Eclipse Ñ D($ $(#18(+. 1+'@-1.6<+. '16&+ 1+91+0$(#- (IDE) &4. >6;$ ";$&*$ - %
($ 36 %16<. *->6;$ #$*#16(*$;$. F4+(H$1<+ Eclipse 216&$'(+%4.6( '(1$-(645*86 04$#- -
$'*$%" &4. '$9&+*-. - 9+2"'#+ -*(6;1-1$%+**87 -*'(1"<6*($% 1+91+0$(#- 21$;1+<<*$;$
$06'26>6*-.. F4+(H$1<+ Eclipse 2$9%$4.6( 1+91+0$(>-#+< -*'(1"<6*($% *69+%-'-<$
'$9&+%+(5 -*'(1"<6*(8, #$($186 -*(6;1-1"B('. ' -*'(1"<6*(+<- &1";-7 1+91+0$(>-#$%.

/4. "'(+*$%#- Eclipse IDE %82$4*-(6:

# pkg install eclipse

8.4.5. Vim

Vim Ñ D($ %8'$#$*+'(1+-%+6<8= (6#'($%8= 16&+#($1, '$9&+**8= &4. DHH6#(-%*$;$
16&+#(-1$%+*-. (6#'(+. :($ "4">@6**+. %61'-. 16&+#($1+ vi, 2$'(+%4.6<$;$ '
0$45@-*'(%$< UNIX-'-'(6<.

Vim >+'($ *+98%+B( Ç16&+#($1$< 21$;1+<<-'(+È, - $* *+'($45#$ 2$4696* &4.
21$;1+<<-1$%+*-., >($ <*$;-6 '>-(+B( 6;$ 2$4*$,6**$= IDE. O&*+#$ $* 216&*+9*+>6* *6
($45#$ &4. 21$;1+<<-'($%. Vim -&6+45*$ 2$&7$&-( &4. 4B0$;$ %-&+ 16&+#(-1$%+*-. (6#'(+
Ñ $( *+2-'+*-. D46#(1$**87 2-'6< &$ 21+%#- #$*H-;"1+,-$**87 H+=4$%.

/4. "'(+*$%#- Vim %82$4*-(6:

# pkg install vim
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8.4.6. Neovim

Neovim 216&'(+%4.6( '$0$= 1+&-#+45*8= 16H+#($1-*; editors/vim . :($ 2$4*+. 26161+0$(#+
#$&$%$= 0+98 ' <*$36'(%$< "4">@6*-=, %#4B>+. 1+9"<*86 *+'(1$=#- 2$ "<$4>+*-B,
%'(1$6**8= D<"4.($1 (61<-*+4+, +'-*71$**"B +17-(6#("1" 24+;-*$% - <$C*86 API,
$1-6*(-1$%+**86 *+ '#$1$'(5 - 1+'@-1.6<$'(5. F1- D($< '$71+*.6('. 2$4*+.
'$%<6'(-<$'(5 ' 2$>(- %'6<- 24+;-*+<- - '#1-2(+<- Vim.

/4. "'(+*$%#- Neovim %82$4*-(6:

# pkg install neovim

8.4.7. GNU Emacs

GNU Emacs Ñ D($ 1+'@-1.6<8=, *+'(1+-%+6<8=, '%$0$&*8= (6#'($%8= 16&+#($1. A 6;$
$'*$%6 463-( -*(61216(+($1 Emacs Lisp, &-+46#(+ .98#+ 21$;1+<<-1$%+*-. Lisp '
1+'@-16*-.<- &4. 2$&&613#- 16&+#(-1$%+*-. (6#'(+.

S($08 "'(+*$%-(5 GNU Emacs, %82$4*-(6:

# pkg install emacs

8.5. S+&.('31:# (A%&1:# ="%'(D#1%,
G$;&+ 16>5 9+7$&-( $ 21$&"#(-%*$'(-, 2$459$%+(64- >+'($ -C"( $H-'*8= 2+#6( -4-
21$'($= % -'2$459$%+*-- (6#'($%8= 16&+#($1. Q$(. *6#$($186 $#1"36*-. 1+0$>6;$ '($4+,
(+#-6 #+# KDE Plasma, 216&$'(+%4.B( $H-'*8= 2+#6(, '(+*&+1(*$;$ 2+#6(+ &4.
21$&"#(-%*$'(- *6 '"C6'(%"6(. /4. FreeBSD &$'("2*$ *6'#$45#$ $H-'*87 2+#6($% -
;1+H->6'#-7 (6#'($%87 21$,6''$1$%, *69+%-'-<$ $( "'(+*$%46**87 $#1"36*-= 1+0$>6;$
'($4+.

A D($< 1+9&646 2$#+9+*$, #+# "'(+*$%-(5 '46&"BC66 2$2"4.1*$6 21$;1+<<*$6 $06'26>6*-6
&4. 2$%8@6*-. 21$&"#(-%*$'(-, + (+#36 "#+9+*$, .%4.6('. 4- 21-4$36*-6 16'"1'$6<#-<,
(160"6( 4- $*$ <*$;$ %16<6*- &4. #$<2-4.,-- -9 2$1($% -4- -<66( #+#-6-4-0$
9*+>-(645*86 9+%-'-<$'(-.

M"'$19" 14. *%..-&A1+"-3)- %E1,/)- @"B-() .$: /",(%$;/)G B%3@;>(-&%+

P>, U%7#10%, !+8#. S#(;O($%>:#
"#&-"&:

LibreOffice MPL 2.0 editors/libreoffice P*$;$

Calligra Suite LGPL - GPL editors/calligra E16&*6

AbiWord GPL 2.0 -4- 0$466
2$9&*..

editors/abiword E16&*6
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8.5.1. LibreOffice

LibreOffice Ñ D($ '%$0$&*8= $H-'*8= 2+#6(, 1+91+0+(8%+6<8= The Document Foundation . O*
'$%<6'(-< ' &1";-<- #1"2*8<- $H-'*8<- 2+#6(+<- - &$'("26* *+ 1+94->*87
24+(H$1<+7. :($ 2616-<6*$%+**+. H$1# Apache OpenOffice, %#4B>+BC+. 21-4$36*-.,
%7$&.C-6 % 2$4*8= $H-'*8= 2+#6(: (6#'($%8= 21$,6''$1, D46#(1$**86 (+04-,8,
21$;1+<<" &4. '$9&+*-. 21696*(+,-=, ;1+H->6'#-= 16&+#($1, '-'(6<" "21+%46*-. 0+9+<-
&+**87 - -*'(1"<6*( &4. '$9&+*-. - 16&+#(-1$%+*-. <+(6<+(->6'#-7 H$1<"4. LibreOffice
&$'("26* *+ <*$36'(%6 .98#$%, + -*(61*+,-$*+4-9+,-. $7%+(8%+6( -*(61H6='8, '16&'(%+
21$%61#- $1H$;1+H-- - '4$%+1-. /$2$4*-(645*"B -*H$1<+,-B $ LibreOffice <$3*$ *+=(-
*+ libreoffice.org .

/4. "'(+*$%#- LibreOffice %82$4*-(6:

# pkg install libreoffice

F+#6( LibreOffice 2$ "<$4>+*-B 2$'(+%4.6('. ($45#$ *+ +*;4-='#$< .98#6. /4. 2$4">6*-.
4$#+4-9$%+**$= %61'-- LibreOffice *6$07$&-<$ "'(+*$%-(5 .98#$%$= 2+#6(. ?+21-<61, &4.
%61'-- *+ -'2+*'#$< .98#6 *6$07$&-<$ "'(+*$%-(5 2+#6( editors/libreoffice-es  ' 2$<$C5B
#$<+*&8:

# pkg install es-libreoffice

8.5.2. Calligra

E16&+ 1+0$>6;$ '($4+ KDE Plasma %#4B>+6( $H-'*8= 2+#6(, #$($18= <$3*$ "'(+*$%-(5
$(&645*$ $( KDE Plasma. Calligra '$&613-( '(+*&+1(*86 #$<2$*6*(8, #$($186 <$3*$
%'(16(-(5 % &1";-7 $H-'*87 2+#6(+7. Words Ñ D($ (6#'($%8= 21$,6''$1, Sheets Ñ 21$;1+<<+
&4. 1+0$(8 ' D46#(1$**8<- (+04-,+<-, Stage 216&*+9*+>6* &4. "21+%46*-.
21696*(+,-.<-, + Karbon -'2$459"6('. &4. '$9&+*-. ;1+H->6'#-7 &$#"<6*($%.

/4. "'(+*$%#- Calligra %82$4*-(6:

# pkg install calligra

8.5.3. AbiWord

AbiWord Ñ D($ 06'24+(*+. 21$;1+<<+ &4. $01+0$(#- (6#'($%, %*6@*6 - H"*#,-$*+45*$
'7$3+. ' Microsoft¨ Word. O*+ 08'(1+., $04+&+6( <*$36'(%$< H"*#,-= - "&$0*+ %
-'2$459$%+*--.

AbiWord <$36( -<2$1(-1$%+(5 -4- D#'2$1(-1$%+(5 <*$36'(%$ H$1<+($% H+=4$%, %#4B>+.
*6#$($186 21$21-6(+1*86, (+#-6 #+# Microsoft¨ .rtf .

/4. "'(+*$%#- AbiWord %82$4*-(6:
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# pkg install abiword

8.6. !"(&>(."Q%8% $(8->#1.()
?6#$($186 *$%86 H$1<+(8 &$#"<6*($% 21-$0164- 2$2"4.1*$'(5 '$ %16<6* 2$.%46*-.
UNIX¨, - 21$;1+<<8 &4. -7 21$'<$(1+ <$;"( $('"('(%$%+(5 % 0+9$%$= '-'(6<6. A D($<
1+9&646 2$#+9+*$, #+# "'(+*$%-(5 '46&"BC-6 21$;1+<<8 &4. 21$'<$(1+ &$#"<6*($%:

M"'$19" 15. *%..-&A1+"-3)- @&%?&"33) .$: @&%,3%(&" .%B73-/(%+

P>, U%7#10%, !+8#. S#(;O($%>:#
"#&-"&:

Okular GPL 2.0 graphics/okular P*$;$

Evince GPL 2.0 graphics/evince E16&*6

ePDFView GPL 2.0 graphics/epdfview E16&*6

Xpdf GPL 2.0 graphics/xpdf P+4$

Zathura Zlib graphics/zathura P+4$

8.6.1. Okular

Okular Ñ D($ "*-%61'+45*8= 21$'<$(1C-# &$#"<6*($%, >+'(5 21$6#(+ KDE Plasma.

Okular '$>6(+6( % '606 216%$'7$&*"B H"*#,-$*+45*$'(5 ' "*-%61'+45*$'(5B 2$&&613#-
1+94->*87 (-2$% &$#"<6*($%, (+#-7 #+# PDF, Postscript, DjVu, CHM, XPS, ePub - &1";-7.

S($08 "'(+*$%-(5 Okular, %82$4*-(6:

# pkg install okular

8.6.2. Evince

Evince Ñ D($ 21$;1+<<+ &4. 21$'<$(1+ &$#"<6*($% % 1+94->*87 H$1<+(+7, %#4B>+. PDF -
Postscript. S+'(5 21$6#(+ GNOME. X645 Evince Ñ 9+<6*-(5 (+#-6 21$;1+<<8 &4. 21$'<$(1+
&$#"<6*($%, #+# ggv - gpdf, *+ $&*$ 21$'($6 21-4$36*-6.

/4. "'(+*$%#- Evince %82$4*-(6:

# pkg install evince

8.6.3. ePDFView

ePDFView Ñ D($ 46;#$%6'*+. 21$;1+<<+ &4. 21$'<$(1+ PDF-&$#"<6*($%, -'2$459"BC+.
($45#$ 0-04-$(6#- Gtk+ - Poppler. X645 ePDFView Ñ '$9&+(5 21$'($= 21$'<$(1C-# PDF-
&$#"<6*($%, +*+4$;->*8= Evince, *$ 069 -'2$459$%+*-. 0-04-$(6# GNOME.
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/4. "'(+*$%#- ePDFView %82$4*-(6:

# pkg install epdfview

8.6.4. Xpdf

/4. 2$459$%+(646=, 216&2$>-(+BC-7 *60$45@$= 21$'<$(1C-# PDF % FreeBSD, Xpdf
216&$'(+%4.6( 46;#$%6'*$6 - DHH6#(-%*$6 16@6*-6, (160"BC66 <-*-<"< 16'"1'$%. O*
-'2$459"6( '(+*&+1(*86 @1-H(8 X - *6 (160"6( &$2$4*-(645*87 -*'(1"<6*(+1-6%.

/4. "'(+*$%#- Xpdf %82$4*-(6:

# pkg install xpdf

8.6.5. Zathura

Zathura Ñ D($ %8'$#$*+'(1+-%+6<+. - H"*#,-$*+45*+. 21$;1+<<+ &4. 21$'<$(1+
&$#"<6*($%. O*+ 216&$'(+%4.6( <-*-<+4-'(->*8= - #$<2+#(*8= -*(61H6=', + (+#36
21$'($(" -'2$459$%+*-., $1-6*(-1$%+**"B % $'*$%*$< *+ %9+-<$&6='(%-6 ' #4+%-+("1$=.

/4. "'(+*$%#- zathura ' 2$&&613#$= PDF %82$4*-(6:

# pkg install zathura zathura-pdf-mupdf

G1$<6 ($;$, <$3*$ "'(+*$%-(5 graphics/zathura-pdf-poppler  &4. +45(61*+(-%*$= 2$&&613#-
PDF, graphics/zathura-ps  &4. 2$&&613#- PostScript, graphics/zathura-djvu  &4. 2$&&613#- DjVu -
graphics/zathura-cb  &4. 2$&&613#- #$<-#'$%.

8.7. L%1+1&:
/4. "21+%46*-. 4->*8<- H-*+*'+<- *+ 1+0$>6< '($46 FreeBSD <$3*$ "'(+*$%-(5 <$C*86
- "&$0*86 21-4$36*-.. ?6#$($186 -9 *-7 '$%<6'(-<8 ' 1+'21$'(1+*I**8<- H$1<+(+<-
H+=4$%, (+#-<- #+# H$1<+(8, -'2$459"6<86 Quicken - Excel.

:($( 1+9&64 $7%+(8%+6( '46&"BC-6 21$;1+<<8:

M"'$19" 16. *%..-&A1+"-3)- @&%?&"33) .$: E1/"/,%+

P>, U%7#10%, !+8#. S#(;O($%>:#
"#&-"&:

KMyMoney GPL 2.0 finance/kmymoney P*$;$

GnuCash GPL 2.0 - GPL 3.0 finance/gnucash P*$;$
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8.7.1. KMyMoney

KMyMoney Ñ D($ 21-4$36*-6 &4. "21+%46*-. 4->*8<- H-*+*'+<-, '$9&+**$6
'$$0C6'(%$< KDE. KMyMoney '(16<-('. 216&$'(+%-(5 %+3*86 H"*#,--, #$($186 <$3*$
%'(16(-(5 % #$<<61>6'#-7 21-4$36*-.7 &4. "21+%46*-. H-*+*'+<-. E16&- 6;$
$'$06**$'(6= Ñ 21$'($(+ -'2$459$%+*-. - 2$&&613#+ &%$=*$= 0"7;+4(61--. KMyMoney
2$&&613-%+6( -<2$1( -9 '(+*&+1(*87 H+=4$% Quicken QIF, $('463-%+*-6 -*%6'(-,-=,
1+0$(" ' *6'#$45#-<- %+4B(+<- - 216&$'(+%4.6( <*$36'(%$ $(>I($%.

/4. "'(+*$%#- KMyMoney %82$4*-(6:

# pkg install kmymoney

8.7.2. GnuCash

GnuCash Ñ D($ >+'(5 21$6#(+ GNOME, *+21+%46**$;$ *+ 216&$'(+%46*-6 2$459$%+(64.<
"&$0*87, *$ <$C*87 21-4$36*-=. GnuCash 2$9%$4.6( $('463-%+(5 &$7$&8 - 1+'7$&8,
0+*#$%'#-6 '>6(+ - +#,--. O* '$>6(+6( -*("-(-%*$ 2$*.(*8= -*(61H6=' '
21$H6''-$*+45*8< H"*#,-$*+4$<.

GnuCash 216&$'(+%4.6( "<*8= 16;-'(1, -61+17->6'#"B '-'(6<" '>6($%, + (+#36 <*$36'(%$
'$>6(+*-= #4+%-@ - <6($&$% +%($&$2$4*6*-.. O* 2$9%$4.6( 1+9&64.(5 $&*" (1+*9+#,-B *+
*6'#$45#$ 0$466 &6(+4-9-1$%+**87 >+'(6=. GnuCash 2$&&613-%+6( -<2$1( - $0J6&-*6*-6
H+=4$% Quicken QIF. L+#36 21$;1+<<+ 1+0$(+6( ' 0$45@-*'(%$< <63&"*+1$&*87 H$1<+($%
&+( - %+4B(.

/4. "'(+*$%#- GnuCash %82$4*-(6:

# pkg install gnucash
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F'+)+ 9. I-'3.%>#$%+

9.1. 5;0("
M4+%+ $ <"45(-<6&-+ 216&$'(+%4.6( $09$1 2$&&613#- <"45(-<6&-+ % FreeBSD.
P"45(-<6&-=*86 21-4$36*-. - (67*$4$;-- '(+4- *6$(J6<46<$= >+'(5B '$%16<6**87
%8>-'46*-=, - FreeBSD $06'26>-%+6( *+&I3*"B - '(+0-45*"B 2$&&613#" @-1$#$;$
'26#(1+ <"45(-<6&-=*$;$ $0$1"&$%+*-. - 21$;1+<<*$;$ $06'26>6*-.. A D($= ;4+%6
1+''<+(1-%+B('. 1+94->*86 <"45(-<6&-=*86 #$<2$*6*(8, (+#-6 #+# +"&-$, %-&6$ -
$01+0$(#+ -9$01+36*-=. L+#36 $0'"3&+B('. 1+94->*86 <6&-+H$1<+(8 - #$&6#-, + (+#36
-*'(1"<6*(8 - 21-4$36*-. &4. '$9&+*-. - %$'21$-9%6&6*-. <"45(-<6&-+. /$2$4*-(645*$
;4+%+ $7%+(8%+6( *+'(1$=#" <"45(-<6&-=*$= '-'(6<8, "'(1+*6*-6 *62$4+&$# -
$2(-<-9+,-B. FreeBSD 216&4+;+6( *+&I3*"B 24+(H$1<" &4. <"45(-<6&-=*$= 1+0$(8 -
D*("9-+'(+< <"45(-<6&-+, - 21$H6''-$*+45*8< '$9&+(64.< #$*(6*(+. :(+ ;4+%+ 21-9%+*+
2$<$>5 <+#'-<+45*$ -'2$459$%+(5 <"45(-<6&-=*86 %$9<$3*$'(- FreeBSD, 216&$'(+%4..
2$469*"B -*H$1<+,-B - 21+#(->6'#-6 21-<618 &4. *+>+4+ 1+0$(8.

9.2. S+&."(@8+ 0)-8()(@ 8+".:
F$ "<$4>+*-B FreeBSD +%($<+(->6'#- $216&64.6( 9%"#$%"B #+1(", -'2$459"6<"B %
'-'(6<6. FreeBSD 2$&&613-%+6( @-1$#-= '26#(1 9%"#$%87 #+1(. E2-'$# 2$&&613-%+6<87
9%"#$%87 #+1( <$3*$ *+=(- % sound(4) .

! /4. 9+;1"9#- <$&"4. 9%"#$%$= #+1(8 *6$07$&-<$ ($45#$ % ($< '4">+6, 6'4-
FreeBSD *6 $216&64-4+ 6;$ #$116#(*$.

M&6 *6-9%6'(*$, #+#+. 9%"#$%+. #+1(+ "'(+*$%46*+ % '-'(6<6 -4- #+#$= <$&"45
-'2$459$%+(5, <$3*$ 9+;1"9-(5 <6(+&1+=%61 snd_driver , %82$4*-% '46&"BC"B #$<+*&":

# kldload snd_driver

A #+>6'(%6 +45(61*+(-%8, &4. 9+;1"9#- &1+=%61+ #+# <$&"4. %$ %16<. 9+;1"9#-, &$0+%5(6
'46&"BC"B '(1$#" % /boot/loader.conf :

snd_driver_load="YES"

9.2.1. 2#&.%"()+1%# 0)-8+

S($08 2$&(%61&-(5, >($ 9%"#$%+. #+1(+ $0*+1"36*+, <$3*$ %82$4*-(5 '46&"BC"B
#$<+*&":

% dmesg | grep pcm
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A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

pcm0: <Conexant CX20561 (Hermosa) (Analog 2.0+HP/2.0)> at nid 26,22 and 24 on hdaa0
pcm1: <Conexant CX20561 (Hermosa) (Internal Analog Mic)> at nid 29 on hdaa0

E$'($.*-6 9%"#$%$= #+1(8 (+#36 <$3*$ 21$%61-(5 ' 2$<$C5B D($= #$<+*&8:

# cat /dev/sndstat

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Installed devices:
pcm0: <Conexant CX20561 (Hermosa) (Analog 2.0+HP/2.0)> (play/rec) default
pcm1: <Conexant CX20561 (Hermosa) (Internal Analog Mic)> (rec)

T'4- % '2-'#6 *6( "'(1$='(% pcm, 21$%615(6, >($ 9+;1"36* 21+%-45*8= &1+=%61 "'(1$='(%+.
T'4- %'I % 2$1.&#6, 9%"#$%+. #+1(+ &$43*+ (62615 1+0$(+(5 % FreeBSD.

beep(1) <$36( -'2$459$%+(5'. &4. '$9&+*-. 9%"#+, 2$&(%613&+BC6;$, >($ 9%"#$%+. #+1(+
1+0$(+6(:

% beep

9.2.2. I%8B#"

A FreeBSD '"C6'(%"B( 1+94->*86 "(-4-(8 &4. "'(+*$%#- - $($01+36*-. 9*+>6*-=
<-#@61+ 9%"#$%$= #+1(8, 1+0$(+BC-6 *+ $'*$%6 FreeBSD Sound System:

M"'$19" 17. *%..-&A1+"-3)- @"B-() 31BD-&"

P>, U%7#10%, !+8#. Toolkit

mixer(8) BSD-2 A#4B>6*$ % 0+9$%"B
'-'(6<"

CLI

dsbmixer BSD-2 audio/dsbmixer Qt

A-&36( +"&-$ KDE
Plasma

GPL 2.0 audio/plasma6-plasma-
pa

Qt

mixertui BSD-2 audio/mixertui TUI

9.2.3. N)-8 6"+A%<#&8(@ 8+".:

M1+H->6'#-6 #+1(8 >+'($ $'*+C6*8 '$0'(%6**8<- %'(1$6**8<- 9%"#$%8<- "'(1$='(%+<-,
- <$36( 08(5 *6.'*$, #+#$6 -9 *-7 -'2$459"6('. 2$ "<$4>+*-B. S($08 D($ 21$%61-(5,
%82$4*-(6 #$<+*&" dmesg - *+=&-(6 9+2-'- pcm, >($08 $216&64-(5, #+# '-'(6<+ 2616>-'4.6(
%87$&8. A82$4*-(6 '46&"BC"B #$<+*&":
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% dmesg | grep pcm

A8%$& %8;4.&-( 21-<61*$ (+#:

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

M1+H->6'#+. #+1(+ (NVIDIA¨) 084+ 2616>-'46*+ &$ 9%"#$%$= #+1(8 (Realtek¨), 21- D($<
9%"#$%+. #+1(+ $($01+3+6('. #+# pcm4. E-'(6<" <$3*$ *+'(1$-(5 *+ -'2$459$%+*-6
9%"#$%$= #+1(8 % #+>6'(%6 "'(1$='(%+ 2$ "<$4>+*-B, %82$4*-% '46&"BC"B #$<+*&":

# sysctl hw.snd.default_unit=4

S($08 '&64+(5 D($ -9<6*6*-6 2$'($.**8<, &$0+%5(6 '46&"BC"B '(1$#" % /etc/sysctl.conf :

hw.snd.default_unit=4

9.2.4. T).(>+.%<#&8(# =#"#8'M<#1%# 1+ 1+-B1%8%

?6#$($186 '-'(6<8 <$;"( -'28(8%+(5 (1"&*$'(- 21- 2616#4B>6*-- <63&"
+"&-$%87$&+<-, *$, # '>+'(5B, FreeBSD 2$9%$4.6( *+'(1$-(5 +%($<+(->6'#$6 2616#4B>6*-6
% device.hints .

O216&64-(6, #+# '-'(6<+ 2616>-'4.6( +"&-$%87$&8, %82$4*-% '46&"BC"B #$<+*&":

% dmesg | grep pcm

A8%$& %8;4.&-( 21-<61*$ (+#:

pcm0: <Realtek ALC892 Analog> at nid 23 and 26 on hdaa0
pcm1: <Realtek ALC892 Right Analog Headphones> at nid 22 on hdaa0

/$0+%5(6 '46&"BC-6 '(1$#- % H+=4 /boot/device.hints :

hint.hdac.0.cad0.nid22.config="as=1 seq=15 device=Headphones"
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hint.hdac.0.cad0.nid26.config="as=2 seq=0 device=speakers"

! U<6=(6 % %-&", >($ D(- 9*+>6*-. 21-%6&6*8 &4. "#+9+**$;$ %8@6 21-<61+.
O*- <$;"( $(4->+(5'. % 9+%-'-<$'(- $( '-'(6<8.

9.2.5. 9&."+1#1%# 1#=('+$(8 &( 0)-8(>

?6#$($186 1+'21$'(1+*I**86 '$$0C6*-. $0 $@-0#+7 - -7 16@6*-.:

M"'$19" 18. K'=1- ,%%'=-/1: %' %D1'B"G

5B%;8+ J#B#1%#

xxx: can Õt open /dev/dsp! ?+061-(6 fstat | grep dsp  &4. 21$%61#-,
"&613-%+6( 4- &1";$6 21-4$36*-6
"'(1$='(%$ $(#18(8<. O'*$%*86 -'($>*-#-
21$046< Ñ D($ esound - 2$&&613#+ 9%"#+ %
KDE.

F1$;1+<<8, -'2$459"BC-6 audio/pulseaudio , <$;"( 2$(160$%+(5 26169+2"'#+ &6<$*+
audio/pulseaudio  &4. 21-<6*6*-. -9<6*6*-= % hw.snd.default_unit . A #+>6'(%6 +45(61*+(-%8,
*+'(1$=#- audio/pulseaudio  <$3*$ -9<6*-(5 *+ 46(". pacmd(1)  $(#18%+6( #$<+*&*$6
'$6&-*6*-6 ' &6<$*$< audio/pulseaudio :

# pacmd
Welcome to PulseAudio 14.2! Use "help"  for usage information.
>>>

E46&"BC+. #$<+*&+ -9<6*.6( "'(1$='(%$ %8%$&+ 2$ "<$4>+*-B *+ #+1(" *$<61 4, #+# %
216&8&"C6< 21-<616:

set-default-sink 4

"
?6 -'2$459"=(6 #$<+*&" exit  &4. %87$&+ -9 -*(61H6='+ #$<+*&*$= '(1$#-.
:($ 21-%6&I( # 9+%61@6*-B 1+0$(8 &6<$*+ audio/pulseaudio . A<6'($ D($;$
-'2$459"=(6 Ctrl V+VD.

9.3. T-$%(='##":
A D($< 1+9&646 216&'(+%46*$ *6#$($1$6 21$;1+<<*$6 $06'26>6*-6 -9 G$446#,-- 2$1($%
FreeBSD, #$($1$6 <$3*$ -'2$459$%+(5 &4. %$'21$-9%6&6*-. +"&-$.

M"'$19" 19. *"B-() "7.1%@$--&%+

P>, U%7#10%, !+8#. Toolkit

Elisa LGPL 3.0 audio/elisa Qt
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P>, U%7#10%, !+8#. Toolkit

GNOME Music GPL 2.0 audio/gnome-music GTK+

Audacious BSD-2 multimedia/audacious Qt

MOC (music on
console)

GPL 2.0 audio/moc TUI

9.3.1. Elisa

Elisa Ñ D($ <"98#+45*8= 21$-;18%+(645, 1+91+0$(+**8= '$$0C6'(%$< KDE, #$($18=
'(16<-('. 08(5 21$'(8< - 21-.(*8< % -'2$459$%+*--.

/4. "'(+*$%#- Elisa %82$4*-(6:

# pkg install elisa

9.3.2. GNOME Music

GNOME Music - D($ *$%$6 21-4$36*-6 &4. %$'21$-9%6&6*-. <"98#- % '16&6 GNOME. O*$
'$>6(+6( % '606 D46;+*(*8= - 9+7%+(8%+BC-= -*(61H6=' &4. 21$'<$(1+ <"98#- ' 21$'(8<
- -*("-(-%*$ 2$*.(*8< "21+%46*-6<.

/4. "'(+*$%#- GNOME Music %82$4*-(6:

# pkg install gnome-music

9.3.3. Audacious

Audacious Ñ D($ +"&-$24661 ' $(#18(8< -'7$&*8< #$&$<. F$($<$# XMMS, $* %$'21$-9%$&-(
<"98#" (+# DHH6#(-%*$ -'2$459". 16'"1'8 #$<25B(61+.

/4. "'(+*$%#- Audacious %82$4*-(6:

# pkg install audacious-qt6 audacious-plugins-qt6

! Audacious -9*+>+45*$ 2$&&613-%+6( OSS, *$ 6;$ *6$07$&-<$ *+'(1$-(5 %
2+1+<6(1+7 *+ %#4+&#6 Audio.

9.3.4. MOC (music on console)

MOC (music on console) Ñ D($ #$*'$45*8= +"&-$24661, '$9&+**8= &4. "&$0'(%+ -
DHH6#(-%*$'(- -'2$459$%+*-..

MOC %$'21$-9%$&-( <"98#" 24+%*$, *69+%-'-<$ $( *+;1"9#- *+ '-'(6<" -4- %%$&-%8%$&,
2$'#$45#" $01+0+(8%+6( %87$&*$= 0"H61 % $(&645*$< 2$($#6. O* *6 '$9&+I( 21$<63"(#$%
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<63&" H+=4+<-, 2$($<" >($ '46&"BC-= H+=4 &4. %$'21$-9%6&6*-. 216&%+1-(645*$
#D@-1"6('. %$ %16<. 21$-;18%+*-. (6#"C6;$ H+=4+.

/4. "'(+*$%#- MOC (music on console) %82$4*-(6:

# pkg install moc

9.4. 4%$#(='##":
A D($< 1+9&646 216&'(+%46*$ *6#$($1$6 21$;1+<<*$6 $06'26>6*-6 -9 G$446#,-- 2$1($%
FreeBSD, #$($1$6 <$3*$ -'2$459$%+(5 &4. %$'21$-9%6&6*-. %-&6$.

M"'$19" 20. *"B-() +1.-%@$--&%+

P>, U%7#10%, !+8#. Toolkit

MPlayer GPL 2.0 multimedia/mplayer CLI

SMPlayer GPL 2.0 multimedia/smplayer Qt

VLC media player GPL 2.0 multimedia/vlc Qt

Kodi (XBMC) GPL 2.0 multimedia/kodi X11

9.4.1. MPlayer

MPlayer Ñ D($ <"45(-<6&-=*8= 21$-;18%+(645 - *+0$1 -*'(1"<6*($% &4. #$&-1$%+*-.,
#$($18= 1+0$(+6( *+ <*$;-7 24+(H$1<+7 - 2$&&613-%+6( #$<+*&*"B '(1$#". O*
%$'21$-9%$&-( $;1$<*$6 #$4->6'(%$ 1+94->*87 H$1<+($% H+=4$% - #$&6#$%, %#4B>+.
2$2"4.1*86 2$($#- DivX, XviD, H.264, + (+#36 DVD - SVCD, %<6'(6 '$ <*$;-<-
1+'21$'(1+*I**8<- +"&-$#$&6#+<-.

/4. "'(+*$%#- MPlayer %82$4*-(6:

# pkg install mplayer

F1-<618 1+0$(8 MPlayer <$3*$ *+=(- % mplayer(1) .

9.4.2. SMPlayer

SMPlayer 216&*+9*+>6* 08(5 2$4*$,6**8< H1$*(6*&$< &4. MPlayer, *+>-*+. ' 0+9$%87
H"*#,-=, (+#-7 #+# %$'21$-9%6&6*-6 %-&6$, DVD - VCD, &$ 0$466 21$&%-*"(87
%$9<$3*$'(6=, %#4B>+. 2$&&613#" H-45(1$% MPlayer - <*$;$6 &1";$6.

/4. "'(+*$%#- SMPlayer %82$4*-(6:

# pkg install smplayer
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9.4.3. VLC media player

VLC media player Ñ D($ %8'$#$2$1(+(-%*8= <"45(-<6&-=*8= 21$-;18%+(645,
2$&&613-%+BC-= 1+94->*86 +"&-$- - %-&6$H$1<+(8 (MPEG-1, MPEG-2, MPEG-4, DivX, mp3,
ogg - &1";-6), + (+#36 DVD, VCD - 1+94->*86 21$($#$48 2$($#$%$;$ %6C+*-.. O* (+#36
<$36( -'2$459$%+(5'. % #+>6'(%6 '61%61+ &4. (1+*'4.,-- % 163-<6 unicast -4- multicast 2$
IPv4 -4- IPv6 % %8'$#$'#$1$'(*87 '6(.7. VLC (+#36 "<66( (1+*'#$&-1$%+(5 <6&-+H+=48 *+
46(" &4. 2$($#$%$= 2616&+>- -4- '$71+*6*-. *+ &-'#.

/4. "'(+*$%#- VLC %82$4*-(6:

# pkg install vlc

9.4.4. Kodi (XBMC)

Kodi (1+*66 -9%6'(*8= #+# XBMC) Ñ D($ 06'24+(*8= - $(#18(8= #1$''24+(H$1<6**8=
<6&-+24661 - 1+9%46#+(645*8= ,6*(1. O* 2$9%$4.6( 2$459$%+(64.< %$'21$-9%$&-(5 -
21$'<+(1-%+(5 0$45@-*'(%$ %-&6$, <"98#-, 2$&#+'($% - &1";-7 ,-H1$%87 <6&-+H+=4$% '
4$#+45*87 - '6(6%87 *$'-(646=, + (+#36 -9 -*(61*6(+.

/4. "'(+*$%#- Kodi %82$4*-(6:

# pkg install kodi

9.5. H(1A#"#17%% % )&."#<%
!+0$>+. '16&+ FreeBSD <$36( 08(5 -'2$459$%+*+ &4. ">+'(-. % %-&6$#$*H616*,-.7. A D($<
1+9&646 0"&6( $0J.'*6*$, #+# *+'(1$-(5 %60-#+<61" - #+#-6 21-4$36*-. &4.
%-&6$#$*H616*,-= 2$&&613-%+B('. % FreeBSD.

9.5.1. S+&."(@8+ )#;-8+>#":

/4. 216&$'(+%46*-. FreeBSD &$'("2+ # %60-#+<616 - 6I *+'(1$=#- *6$07$&-<$ "'(+*$%-(5
$216&64I**86 "(-4-(8:

¥ multimedia/webcamd  Ñ D($ &6<$*, #$($18= $06'26>-%+6( 1+0$(" '$(6* 1+94->*87 USB-
%60#+<61 - DVB USB-"'(1$='(%.

¥ multimedia/pwcview  Ñ D($ 21-4$36*-6, #$($1$6 <$3*$ -'2$459$%+(5 &4. 21$'<$(1+
%-&6$2$($#+ ' %60-#+<618.

/4. "'(+*$%#- *6$07$&-<87 "(-4-( %82$4*-(6:

# pkg install webcamd pwcview

A#4B>-(6 '4"30" webcamd(8)  % /etc/rc.conf , >($08 $*+ 9+2"'#+4+'5 21- 9+;1"9#6 '-'(6<8:
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# sysrc webcamd_enable=YES

F$459$%+(645 &$436* '$'($.(5 % ;1"226 webcamd. S($08 &$0+%-(5 2$459$%+(64. % ;1"22"
webcamd, %82$4*-(6 '46&"BC"B #$<+*&":

# pw groupmod webcamd -m username

F$'#$45#" multimedia/webcamd  (160"6( <$&"45 cuse(3), D($( <$&"45 &$436* 08(5 9+;1"36*
%82$4*6*-6< '46&"BC6= #$<+*&8:

# kldload cuse

S($08 9+;1"9-(5 cuse(3) 21- 9+2"'#6 '-'(6<8, %82$4*-(6 #$<+*&":

# sysrc kld_list+=cuse

F$'46 "'(+*$%#- "(-4-( '2-'$# &$'("2*87 %60-#+<61 <$3*$ 21$'<$(16(5 ' 2$<$C5B
webcamd(8) :

# webcamd -l

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

webcamd [-d ugen0.2] -N SunplusIT-Inc-HP-TrueVision-HD-Camera -S unknown -M 0 T
webcamd [-d ugen1.3] -N Realtek-802-11n-WLAN-Adapter -S 00e04c000001 -M 0

T /$'("2*86 %60-#+<618

?+'(1$=(6 &$'("2*"B %60-#+<61", %82$4*-% '46&"BC"B #$<+*&":

# sysrc webcamd_0_flags="-d ugen0.2"  T

!
O01+(-(6 %*-<+*-6, >($ 6'4- D($ %60-#+<61+ ' 2$&&613#$= plug-and-play
USB, ($ -9<6*6*-6 USB-2$1(+, # #$($1$<" $*+ 2$&#4B>6*+, 21-%6&I( #
-9<6*6*-B %8%$&+ #$<+*&8 webcamd -l, - 9+2-'5 % rc.conf <$36(
2$(160$%+(5 $0*$%46*-.. /4. *$"(0"#$% '$ %'(1$6**8<- USB-%60-#+<61+<-
D($ *6 &$43*$ 08(5 21$046<$=.

E61%-' webcamd(8)  &$436* 08(5 9+2"C6* %82$4*6*-6< '46&"BC6= #$<+*&8:

# service webcamd start
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A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

Starting webcamd.
webcamd 1616 - - Attached to ugen0.2[0]

multimedia/pwcview  <$3*$ -'2$459$%+(5 &4. 21$%61#- 21+%-45*$= 1+0$(8 %60-#+<618.
E46&"BC+. #$<+*&+ <$36( 08(5 -'2$459$%+*+ &4. 9+2"'#+ multimedia/pwcview :

% pwcview -f  30 -s  vga

L$;&+ multimedia/pwcview  $($01+9-( -9$01+36*-6 ' %60-#+<618:

9.5.2. K.+.-& ="(6"+>>1(6( (;#&=#<#1%, $', )&."#<

FreeBSD % *+'($.C66 %16<. 2$&&613-%+6( '46&"BC-6 -*'(1"<6*(8 &4. 21$%6&6*-.
%-&6$#$*H616*,-=.

M"'$19" 21. O,("/%+B" @&%?&"33/%?% %'-,@-#-/1:
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P>, K.+.-& Firefox K.+.-& Chromium Website

Microsoft Teams ?6 1+0$(+6( !+0$(+6( https://teams.live.com

Google Meet !+0$(+6( !+0$(+6( https://meet.google.com
/

Zoom !+0$(+6( !+0$(+6( https://zoom.us

Jitsi ?6 1+0$(+6( !+0$(+6( https://meet.jit.si/

BigBlueButton ?6 1+0$(+6( !+0$(+6( https://bigbluebutton.or
g/

9.6. K8+1#": %0(;"+D#1%@
A FreeBSD &$'("2 # '#+*61+< -9$01+36*-= $06'26>-%+6('. >6169 SANE (Scanner Access Now
Easy), #$($18= &$'("26* % G$446#,-- 2$1($% FreeBSD.

9.6.1. !"()#"8+ &8+1#"+

F163&6 >6< 28(+(5'. %82$4*-(5 4B0"B *+'(1$=#", %+3*$ "06&-(5'., >($ '#+*61
2$&&613-%+6('. SANE.

F1- 2$&#4B>I**$< '#+*616 %82$4*-(6 '46&"BC"B #$<+*&", >($08 2$4">-(5 '2-'$# %'67
2$&#4B>I**87 USB-"'(1$='(%:

# usbconfig list

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

ugen4.2: <LITE-ON Technology USB NetVista Full Width Keyboard.> at usbus4, cfg=0
md=HOST spd=LOW (1.5Mbps) pwr=ON (70mA)
ugen4.3: <Logitech USB Optical Mouse> at usbus4, cfg=0 md=HOST spd=LOW (1.5Mbps)
pwr=ON (100mA)
ugen3.2: <HP Deskjet 1050 J410 series> at usbus3, cfg=0 md=HOST spd=HIGH (480Mbps)
pwr=ON (2mA)

A82$4*-(6 '46&"BC"B #$<+*&" &4. 2$4">6*-. idVendor - idProduct :

# usbconfig -d 3.2 dump_device_desc

!
O01+(-(6 %*-<+*-6, >($ '#+*61 .%4.6('. "'(1$='(%$< plug-and-play, -
-9<6*6*-6 USB-2$1(+, # #$($1$<" $* 2$&#4B>6*, 21-%6&I( # -9<6*6*-B
%8%$&+ #$<+*&8 usbconfig list .

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:
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ugen3.2: <HP Deskjet 1050 J410 series> at usbus3, cfg=0 md=HOST spd=HIGH (480Mbps)
pwr=ON (2mA)

bLength = 0x0012
bDescriptorType = 0x0001
bcdUSB = 0x0200
bDeviceClass = 0x0000  <Probed by interface class>
bDeviceSubClass = 0x0000
bDeviceProtocol = 0x0000
bMaxPacketSize0 = 0x0040
idVendor = 0x03f0
idProduct = 0x8911
bcdDevice = 0x0100
iManufacturer = 0x0001  <HP>
iProduct = 0x0002  <Deskjet 1050 J410 series>
bNumConfigurations = 0x0001

F$'46 2$4">6*-. idVendor - idProduct  *6$07$&-<$ 21$%61-(5 % '2-'#6 2$&&613-%+6<87
"'(1$='(% SANE , 2$&&613-%+6('. 4- '#+*61, %82$4*-% H-45(1+,-B 2$ idProduct.

9.6.2. S+&."(@8+ SANE

SANE 216&$'(+%4.6( &$'("2 # '#+*61" >6169 0D#6*&8. /4. %$9<$3*$'(- '#+*-1$%+*-. %
FreeBSD *6$07$&-<$ "'(+*$%-(5 2+#6( graphics/sane-backends , %82$4*-% '46&"BC"B
#$<+*&":

# pkg install sane-backends

!
?6#$($186 USB-'#+*618 (160"B( 9+;1"9#- <-#1$21$;1+<<8. G+#, *+21-<61,
'#+*61 HP, -'2$459$%+**8= % 21-<616 %8@6, &4. #$($1$;$ *6$07$&-<$
"'(+*$%-(5 2+#6( print/hplip .

F$'46 "'(+*$%#- *6$07$&-<87 2+#6($% *6$07$&-<$ *+'(1$-(5 devd(8) , >($08 FreeBSD
2$4">-4 &$'("2 # '#+*61".

/$0+%5(6 H+=4 saned.conf  % /usr/local/etc/devd/saned.conf  '$ '46&"BC-< '$&613-<8<:

notify 100 {
Ê       match "system" "USB";
Ê       match "subsystem" "INTERFACE";
Ê       match "type" "ATTACH";
Ê       match "cdev" "ugen[0-9].[0-9]";
Ê       match "vendor" "0x03f0"; T
Ê       match "product" "0x8911"; U
Ê       action "chown -L cups:saned /dev/\$cdev && chmod -L 660 /dev/\$cdev";
};

247

http://www.sane-project.org/lists/sane-mfgs-cvs.html
http://www.sane-project.org/lists/sane-mfgs-cvs.html
https://cgit.freebsd.org/ports/tree/graphics/sane-backends/
https://cgit.freebsd.org/ports/tree/print/hplip/
https://man.freebsd.org/cgi/man.cgi?query=devd&sektion=8&format=html


T vendor: :($ idVendor, 2$4">6**8= 1+*66 21- %82$4*6*-- #$<+*&8 usbconfig -d 3.2
dump_device_desc.

U product : :($ idProduct, 2$4">6**8= 1+*66 21- %82$4*6*-- #$<+*&8 usbconfig -d 3.2
dump_device_desc.

F$'46 D($;$ *6$07$&-<$ 26169+2"'(-(5 devd(8) , %82$4*-% '46&"BC"B #$<+*&":

# service devd restart

KD#6*&8 SANE %#4B>+B( scanimage(1) , #$($18= <$3*$ -'2$459$%+(5 &4. %8%$&+ '2-'#+
"'(1$='(% - %82$4*6*-. 9+7%+(+ -9$01+36*-..

A82$4*-(6 #$<+*&" scanimage(1)  ' +1;"<6*($< -L  &4. %8%$&+ '2-'#+ '#+*-1"BC-7
"'(1$='(%:

# scanimage -L

A8%$& &$436* 08(5 2$7$3 *+ '46&"BC-=:

device `hpaio:/usb/Deskjet_1050_J410_series?serial=XXXXXXXXXXXXXX' is a Hewlett-
Packard Deskjet_1050_J410_series all-in-one

T'4- scanimage(1)  *6 <$36( -&6*(-H-,-1$%+(5 '#+*61, 2$.%-('. '46&"BC66 '$$0C6*-6:

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).

G+# ($45#$ scanimage(1)  $0*+1"3-( '#+*61, *+'(1$=#+ 0"&6( 9+%61@6*+, - '#+*61 ;$($% #
-'2$459$%+*-B.

S($08 +#(-%-1$%+(5 '4"30" - 9+2"'#+(5 6I 21- 9+;1"9#6, %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc saned_enable=YES

A ($ %16<. #+# scanimage(1) <$3*$ -'2$459$%+(5 &4. 9+7%+(+ -9$01+36*-. -9 #$<+*&*$=
'(1$#-, >+'($ 216&2$>(-(645*66 21-<6*.(5 ;1+H->6'#-= -*(61H6=' &4. '#+*-1$%+*-.
-9$01+36*-=.

M"'$19" 22. L&"E1#-,B1- @&%?&"33) .$: ,B"/1&%+"/1:

P>, U%7#10%, !+8#.

skanlite GPL 2.0 graphics/skanlite
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P>, U%7#10%, !+8#.

GNOME Simple Scan GPL 3.0 graphics/simple-scan

XSANE GPL 2.0 graphics/xsane
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F'+)+ 10. S+&."(@8+ ,$"+ FreeBSD

10.1. 5;0("
\&1$ Ñ D($ $'*$%+ $261+,-$**$= '-'(6<8 FreeBSD. O*$ $(%6>+6( 9+ "21+%46*-6 2+<.(5B,
$06'26>6*-6 #$*(1$4. 069$2+'*$'(-, 1+0$(" ' '6(5B, &$'("2 # &-'#+< - <*$;$6 &1";$6. Q$(.
0$45@+. >+'(5 FreeBSD &-*+<->6'#- *+'(1+-%+6('., *6#$($186 2$459$%+(64- <$;"(
9+7$(6(5 *+'(1$-(5 - '#$<2-4-1$%+(5 '$0'(%6**$6 .&1$.

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ G$;&+ '46&"6( '$0-1+(5 '$0'(%6**8= .&1$.

¥ G+# 21$%6'(- -*%6*(+1-9+,-B $0$1"&$%+*-..

¥ G+# *+'(1$-(5 H+=4 #$*H-;"1+,-- .&1+.

¥ G+# -'2$459$%+(5 H+=4 #$*H-;"1+,-- .&1+ &4. '$9&+*-. - '0$1#- *$%$;$ .&1+.

¥ G+# "'(+*$%-(5 *$%$6 .&1$.

¥ G+# "'(1+*-(5 *62$4+&#-, 6'4- >($-($ 2$=&6( *6 (+#.

A'6 #$<+*&8, 21-%6&6**86 % 21-<61+7 D($= ;4+%8, &$43*8 %82$4*.(5'. $( -<6*-
2$459$%+(64. root .

10.2. N+<#> &(;%"+.3 &(;&.)#11(# ,$"(?
L1+&-,-$**$ FreeBSD -'2$459$%+4+ <$*$4-(*$6 .&1$. \&1$ 216&'(+%4.4$ '$0$= $&*"
0$45@"B 21$;1+<<", 2$&&613-%+4$ H-#'-1$%+**8= '2-'$# "'(1$='(%, - &4. -9<6*6*-. 6;$
2$%6&6*-. *6$07$&-<$ 084$ '#$<2-4-1$%+(5 *$%$6 .&1$, + 9+(6< 26169+;1"9-(5'. % *6;$.

E6;$&*. 0$45@+. >+'(5 H"*#,-$*+45*$'(- .&1+ FreeBSD '$&613-('. % <$&"4.7, #$($186
<$;"( 08(5 &-*+<->6'#- 9+;1"36*8 % .&1$ -4- %8;1"36*8 -9 *6;$ 2$ <616 *6$07$&-<$'(-.
:($ 2$9%$4.6( 1+0$(+BC6<" .&1" *6<6&46**$ +&+2(-1$%+(5'. # *$%$<" $0$1"&$%+*-B -
&$0+%4.(5 *$%"B H"*#,-$*+45*$'(5. L+#$6 .&1$ *+98%+6('. <$&"45*8<.

A16<. $( %16<6*- %'I 6CI (160"6('. %82$4*.(5 '(+(->6'#"B *+'(1$=#" .&1+. U*$;&+
*6$07$&-<+. H"*#,-$*+45*$'(5 *+'($45#$ (6'*$ '%.9+*+ ' .&1$<, >($ 6I *6%$9<$3*$
'&64+(5 &-*+<->6'#- 9+;1"3+6<$=. A *6#$($187 '16&+7 ' 2$%8@6**8<- (160$%+*-.<- #
069$2+'*$'(- 9+216C6*+ 9+;1"9#+ - %8;1"9#+ <$&"46= .&1+, - (160"6('., >($08 ($45#$
*6$07$&-<+. H"*#,-$*+45*$'(5 084+ '(+(->6'#- '#$<2-4-1$%+*+ % .&1$.

E0$1#+ '$0'(%6**$;$ .&1+ >+'($ .%4.6('. '%$6;$ 1$&+ $01.&$< 2$'%.C6*-. &4. $28(*87
2$459$%+(646= BSD. :($( 21$,6'', 7$(. - $(*-<+6( <*$;$ %16<6*-, <$36( 21-*6'(- 2$459"
'-'(6<6 FreeBSD. A $(4->-6 $( .&1+ GENERIC, #$($1$6 &$43*$ 2$&&613-%+(5 @-1$#-=
'26#(1 $0$1"&$%+*-., '$0'(%6**$6 .&1$ <$3*$ '$#1+(-(5 &$ 2$&&613#- ($45#$ +22+1+(*$;$
$06'26>6*-. &+**$;$ #$<25B(61+. :($ &+6( 1.& 216-<"C6'(%, (+#-7 #+#:

¥ K$466 08'(1+. 9+;1"9#+. F$'#$45#" .&1$ 0"&6( 21$%61.(5 ($45#$ $0$1"&$%+*-6,
"'(+*$%46**$6 % '-'(6<6, %16<. 9+;1"9#- '-'(6<8 <$36( '$#1+(-(5'..

250



¥ E*-36*-6 -'2$459$%+*-. 2+<.(-. E$0'(%6**$6 .&1$ >+'($ 2$(1604.6( <6*5@6 2+<.(-,
>6< .&1$ GENERIC, 9+ '>I( -'#4B>6*-. *6-'2$459"6<87 H"*#,-= - &1+=%61$% "'(1$='(%.
:($ %+3*$, 2$'#$45#" #$& .&1+ 2$'($.**$ *+7$&-('. % H-9->6'#$= 2+<.(-, *6 2$9%$4..
-'2$459$%+(5 D(" 2+<.(5 21-4$36*-.<. F$ D($= 21->-*6 '$0'(%6**$6 .&1$ 2$469*$ *+
'-'(6<+7 ' *60$45@-< $0JI<$< $261+(-%*$= 2+<.(-.

¥ /$2$4*-(645*+. 2$&&613#+ $0$1"&$%+*-.. E$0'(%6**$6 .&1$ <$36( &$0+%-(5
2$&&613#" "'(1$='(%, #$($186 $('"('(%"B( % .&16 GENERIC.

"

F1- '0$1#6 '$0'(%6**$;$ .&1+ %+3*$ ">-(8%+(5, >($ *6'(+*&+1(*86
#$*H-;"1+,-- (6'(-1"B('. <6*66 (C+(645*$, >6< #$*H-;"1+,-. GENERIC.
Q$(. *+'(1$=#+ .&1+ <$36( &+(5 $216&64I**86 216-<"C6'(%+, $*+ (+#36
"%64->-%+6( 1-'# %$9*-#*$%6*-. 21$046< 21- '0$1#6 -4- %$ %16<. 1+0$(8.
F$459$%+(645'#-6 #$*H-;"1+,-- .&1+ 16#$<6*&"B('. ($45#$ $28(*8<
2$459$%+(64.<, " #$($187 6'(5 %6'#+. 21->-*+ &4. %*6'6*-. -9<6*6*-= -
#$($186 ;$($%8 21- *6$07$&-<$'(- ">+'(%$%+(5 % 21$,6''6 $(4+&#-.

F163&6 >6< '$0-1+(5 '$0'(%6**$6 .&1$, '($-( 2$&"<+(5 $ 21->-*6 D($;$. T'4- (160"6('.
2$&&613#+ $216&64I**$;$ $0$1"&$%+*-., $*+ <$36( "36 '"C6'(%$%+(5 % %-&6 <$&"4..

P$&"4- .&1+ *+7$&.('. % /boot/kernel  - <$;"( 08(5 &-*+<->6'#- 9+;1"36*8 % 1+0$(+BC66
.&1$ ' 2$<$C5B kldload(8) . K$45@-*'(%$ &1+=%61$% .&1+ -<6B( 9+;1"3+6<8= <$&"45 -
'(1+*-," 1"#$%$&'(%+. ?+21-<61, &1+=%61 06'21$%$&*$= '6(- ath(4)  '$&613-( '46&"BC"B
-*H$1<+,-B *+ '%$6= '(1+*-,6 1"#$%$&'(%+:

7 ,(:%32-% (&12%"/(25-8, 6&? +()"*+,5 6"(;-%"( - -56% .#6*&? 0"5 32("2% 3532%.8,
0#.%3252% 3&%6*<N*< 32"#,* - loader.conf(5) :

Ê   if_ath_load="YES"

/$0+%46*-6 if_ath_load="YES"  % /boot/loader.conf  2$9%$4-( &-*+<->6'#- 9+;1"9-(5 D($(
<$&"45 %$ %16<. 9+;1"9#- '-'(6<8.

A *6#$($187 '4">+.7 '%.9+**8= <$&"45 $('"('(%"6( % /boot/kernel . :($ % $'*$%*$< $(*$'-('.
# $216&646**8< 2$&'-'(6<+<.

10.3. !(%&8 %1A(">+7%% (; (;("-$()+1%% &%&.#>:
F163&6 >6< 16&+#(-1$%+(5 H+=4 #$*H-;"1+,-- .&1+, 16#$<6*&"6('. '$'(+%-(5 2616>6*5
$0$1"&$%+*-. #$<25B(61+. ?+ '-'(6<6 ' &%$=*$= 9+;1"9#$= D($( 2616>6*5 <$3*$ '$9&+(5 -9
&1";$= $261+,-$**$= '-'(6<8. ?+21-<61, /-'26(>61 "'(1$='(% Microsoft¨ '$&613-(
-*H$1<+,-B $0 "'(+*$%46**87 "'(1$='(%+7.

! ?6#$($186 %61'-- Microsoft¨ Windows¨ -<6B( 9*+>$# "E-'(6<+", #$($18=
<$3*$ -'2$459$%+(5 &4. &$'("2+ # &-'26(>61" "'(1$='(%.

T'4- FreeBSD Ñ 6&-*'(%6**+. "'(+*$%46**+. $261+,-$**+. '-'(6<+, -'2$459"=(6 dmesg(8)
&4. $216&646*-. $0$1"&$%+*-., $0*+1"36**$;$ - 2616>-'46**$;$ %$ %16<. 9+;1"9#-.
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K$45@-*'(%$ &1+=%61$% "'(1$='(% % FreeBSD -<6B( '21+%$>*"B '(1+*-,", % #$($1$=
2616>-'46*$ 2$&&613-%+6<$6 $0$1"&$%+*-6. ?+21-<61, '46&"BC-6 '(1$#- "#+98%+B(, >($
&1+=%61 psm(4)  $0*+1"3-4 <8@5:

psm0: <PS/2 Mouse> irq 12 on atkbdc0
psm0: [ GIANT-LOCKED]
psm0: [ ITHREAD]
psm0: model Generic PS/2 mouse, device ID 0

F$'#$45#" &+**$6 $0$1"&$%+*-6 '"C6'(%"6(, D($( &1+=%61 *6 '46&"6( "&+4.(5 -9 H+=4+
#$*H-;"1+,-- '$0'(%6**$;$ .&1+.

T'4- %8%$& #$<+*&8 dmesg *6 $($01+3+6( 169"45(+(8 9+;1"9$>*$;$ probing, %<6'($ D($;$
21$>-(+=(6 '$&613-<$6 H+=4+ /var/run/dmesg.boot .

TC6 $&-* -*'(1"<6*( &4. 2$-'#+ $0$1"&$%+*-. Ñ D($ pciconf(8) , #$($18= 216&$'(+%4.6(
0$466 2$&1$0*8= %8%$&. ?+21-<61:

% 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

:($( %8%$& 2$#+98%+6(, >($ &1+=%61 ath  $0*+1"3-4 06'21$%$&*$6 Ethernet-"'(1$='(%$.

Y4+; -k  "(-4-(8 man(1)  <$36( 08(5 2$4696* &4. 2$4">6*-. -*H$1<+,--. ?+21-<61, ' 6;$
2$<$C5B <$3*$ %8%6'(- '2-'$# '(1+*-, 1"#$%$&'(%+, '$&613+C-7 $216&64I**$6
*+9%+*-6 -4- <+1#" "'(1$='(%+:

# man -k Atheros
ath( 4)                    - Atheros IEEE 802.11 wireless network driver
ath_hal ( 4)                - Atheros Hardware Access Layer ( HAL)

F$'46 '$'(+%46*-. '2-'#+ $0$1"&$%+*-. $01+(-(6'5 # *6<", >($08 "06&-(5'., >($ &1+=%618
"'(+*$%46**$;$ $0$1"&$%+*-. *6 0"&"( "&+46*8 21- 16&+#(-1$%+*-- #$*H-;"1+,--
'$0'(%6**$;$ .&1+.

10.4. L+@' 8(1A%6-"+7%%
/4. '$9&+*-. H+=4+ #$*H-;"1+,-- '$0'(%6**$;$ .&1+ - '0$1#- #+'($<*$;$ .&1+ *6$07$&-<$
'*+>+4+ "'(+*$%-(5 2$4*$6 &616%$ -'7$&*87 #$&$% FreeBSD.

T'4- /usr/src/  *6 '"C6'(%"6( -4- 2"'(, -'7$&*8= #$& *6 "'(+*$%46*. U'7$&*8= #$& <$3*$
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"'(+*$%-(5 ' 2$<$C5B Git, '46&". -*'(1"#,-.< % ÒU'2$459$%+*-6 GitÓ .

F$'46 "'(+*$%#- -'7$&*$;$ #$&+ $9*+#$<5(6'5 ' '$&613-<8< #+(+4$;+ /usr/src/sys . :($(
#+(+4$; '$&613-( *6'#$45#$ 2$&#+(+4$;$%, %#4B>+. (6, #$($186 '$$(%6('(%"B( '46&"BC-<
2$&&613-%+6<8< +17-(6#("1+<: amd64 , i386, powerpc  - sparc64 . A'I '$&613-<$6 #+(+4$;+
#$*#16(*$= +17-(6#("18 $(*$'-('. ($45#$ # D($= +17-(6#("16, + $'(+45*$= #$& .%4.6('.
<+@-*$*69+%-'-<8< - $0C-< &4. %'67 24+(H$1<. G+3&+. 2$&&613-%+6<+. +17-(6#("1+
-<66( 2$&#+(+4$; conf , #$($18= '$&613-( H+=4 #$*H-;"1+,-- .&1+ GENERIC &4. &+**$=
+17-(6#("18.

?6 %*$'-(6 -9<6*6*-. % H+=4 GENERIC. A<6'($ D($;$ '#$2-1"=(6 6;$ 2$& &1";-< -<6*6< -
16&+#(-1"=(6 #$2-B. F$ '4$3-%@6='. 21+#(-#6 -<. H+=4+ &$43*$ '$'($.(5 -9 9+;4+%*87
0"#%. T'4- %8 $0'4"3-%+6(6 *6'#$45#$ <+@-* FreeBSD ' 1+9*8< $0$1"&$%+*-6<, 1+9"<*$
*+9%+(5 H+=4 2$ -<6*- 7$'(+ '$$(%6('(%"BC6= <+@-*8. A '46&"BC6< 21-<616 '$9&+I('.
#$2-. H+=4+ #$*H-;"1+,-- GENERIC &4. +17-(6#("18 amd64 ' -<6*6< MYKERNEL:

# cd /usr/src/sys/amd64/conf
# cp GENERIC MYKERNEL

MYKERNEL (62615 <$3*$ *+'(1$-(5 ' 2$<$C5B 4B0$;$ (6#'($%$;$ 16&+#($1+,
2$&&613-%+BC6;$ ASCII. !6&+#($1 2$ "<$4>+*-B Ñ vi, *$ &4. *$%->#$% (+#36 "'(+*$%46*
0$466 21$'($= 16&+#($1 2$& *+9%+*-6< ee.

Y$1<+( H+=4+ #$*H-;"1+,-- .&1+ 21$'(. G+3&+. '(1$#+ '$&613-( #4B>6%$6 '4$%$,
216&'(+%4.BC66 "'(1$='(%$ -4- 2$&'-'(6<", +1;"<6*( - #1+(#$6 $2-'+*-6. ZB0$= (6#'(
2$'46 # '>-(+6('. #$<<6*(+1-6< - -;*$1-1"6('.. S($08 "&+4-(5 2$&&613#" "'(1$='(%+ -4-
2$&'-'(6<8 % .&16, 2$'(+%5(6 # % *+>+46 '(1$#-, '$$(%6('(%"BC6= D($<" "'(1$='(%" -4-
2$&'-'(6<6. ?6 &$0+%4.=(6 - *6 "&+4.=(6 # &4. '(1$#, #$($186 *6 2$*.(*8.

"
Z6;#$ "&+4-(5 2$&&613#" "'(1$='(%+ -4- $2,-- - 2$4">-(5 *61+0$>66 .&1$.
?+21-<61, 6'4- &1+=%61 ata(4)  "&+4I* -9 #$*H-;"1+,-$**$;$ H+=4+ .&1+,
'-'(6<+, -'2$459"BC+. &1+=%618 &-'#$% ATA, <$36( *6 9+;1"9-(5'.. T'4-
'$<*6%+6(6'5 Ñ $'(+%5(6 2$&&613#" % .&16.

A &$2$4*6*-6 # #1+(#-< $2-'+*-.<, 21-%6&I**8< % D($< H+=46, &$2$4*-(645*86
$2-'+*-. '$&613+('. % NOTES, #$($186 <$3*$ *+=(- % ($< 36 #+(+4$;6, >($ - GENERIC &4.
&+**$= +17-(6#("18. /4. +17-(6#("1*$-*69+%-'-<87 2+1+<6(1$% $01+(-(6'5 #
/usr/src/sys/conf/NOTES .

!

F$'46 9+%61@6*-. *+'(1$=#- #$*H-;"1+,-$**$;$ H+=4+ .&1+ '$71+*-(6
16961%*"B #$2-B % 1+'2$4$36*-- 9+ 216&64+<- /usr/src .

U4- <$3*$ '$71+*-(5 H+=4 #$*H-;"1+,-- .&1+ % &1";$< <6'(6 - '$9&+(5
'-<%$4->6'#"B ''84#" *+ *6;$:

# cd /usr/src/sys/amd64/conf
# mkdir /root/kernels
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# cp GENERIC /root/kernels/MYKERNEL
# ln -s /root/kernels/MYKERNEL

A #$*H-;"1+,-$**87 H+=4+7 &$'("2*+ &-16#(-%+ include , #$($1+. 2$9%$4.6( %#4B>+(5
'$&613-<$6 &1";$;$ #$*H-;"1+,-$**$;$ H+=4+ % (6#"C-=. :($ "21$C+6( 2$&&613#"
*60$45@-7 -9<6*6*-= $(*$'-(645*$ '"C6'(%"BC6;$ H+=4+. T'4- (160"6('. 4-@5
*6'#$45#$ &$2$4*-(645*87 2+1+<6(1$% -4- &1+=%61$%, <$3*$ '$71+*.(5 1+9*-,"
$(*$'-(645*$ GENERIC, #+# 2$#+9+*$ % 21-<616:

include GENERIC
ident MYKERNEL

options         IPFIREWALL
options         DUMMYNET
options         IPFIREWALL_DEFAULT_TO_ACCEPT
options         IPDIVERT

F1- -'2$459$%+*-- D($;$ <6($&+ 4$#+45*8= #$*H-;"1+,-$**8= H+=4 $(1+3+6( 4$#+45*86
$(4->-. $( .&1+ GENERIC. F1- %82$4*6*-- $0*$%46*-= *$%86 H"*#,--, &$0+%46**86 %
GENERIC, (+#36 0"&"( &$0+%46*8 % 4$#+45*$6 .&1$, 6'4- $*- *6 9+216C6*8 .%*$ ' 2$<$C5B
nooptions  -4- nodevice. F$4*8= '2-'$# &-16#(-% #$*H-;"1+,-- - -7 $2-'+*-. <$3*$ *+=(-
% config(5) .

!
S($08 '$9&+(5 H+=4, '$&613+C-= %'6 &$'("2*86 2+1+<6(18, %82$4*-(6
'46&"BC"B #$<+*&" $( -<6*- root :

# cd /usr/src/sys/arch/conf && make LINT

10.5. K;("8+ % -&.+1()8+ &(;&.)#11(6( ,$"+
F$'46 '$71+*6*-. -9<6*6*-= % 2$459$%+(645'#$< #$*H-;"1+,-$**$< H+=46 -'7$&*8= #$&
.&1+ <$3*$ '#$<2-4-1$%+(5, %82$4*-% '46&"BC-6 @+;-:

!"(7#$-"+: K;("8+ ,$"+

1. F616=&-(6 % D($( #+(+4$;:

# cd /usr/src

2. E$061-(6 *$%$6 .&1$, "#+9+% -<. H+=4+ #$*H-;"1+,-- '$0'(%6**$;$ .&1+:

# make buildkernel KERNCONF=MYKERNEL
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3. N'(+*$%-(6 *$%$6 .&1$, '%.9+**$6 ' "#+9+**8< H+=4$< #$*H-;"1+,-- .&1+. :(+
#$<+*&+ '#$2-1"6( *$%$6 .&1$ % /boot/kernel/kernel , + '(+1$6 .&1$ '$71+*-( %
/boot/kernel.old/kernel :

# make installkernel KERNCONF=MYKERNEL

4. A8#4B>-(6 '-'(6<" - 26169+;1"9-(6'5 ' *$%8< .&1$<. T'4- %$9*-#*"( 21$046<8,
$01+(-(6'5 # 1+9&64" \&1$ *6 9+;1"3+6('. .

F$ "<$4>+*-B 21- #$<2-4.,-- '$0'(%6**$;$ .&1+ %'6 <$&"4- .&1+ 2616'$0-1+B('.. S($08
"'#$1-(5 $0*$%46*-6 .&1+ -4- '$01+(5 ($45#$ *6$07$&-<86 <$&"4-, $(16&+#(-1"=(6
/etc/make.conf  2616& *+>+4$< '0$1#- .&1+.

?+21-<61, D(+ 2616<6**+. 9+&+I( '2-'$# <$&"46= &4. '0$1#- %<6'($ -'2$459$%+*-.
9*+>6*-. 2$ "<$4>+*-B ('0$1#+ %'67 <$&"46=):

MODULES_OVERRIDE = linux acpi

U4- D(+ 2616<6**+. "#+98%+6(, #+#-6 <$&"4- -'#4B>-(5 -9 21$,6''+ '0$1#-:

WITHOUT_MODULES = linux acpi sound

/$'("2*8 &$2$4*-(645*86 2616<6**86. F$&1$0*$'(- '<$(1-(6 % make.conf(5) .

10.6. X&'% <.(-.( =(@$#. 1# .+8
E"C6'(%"6( >6(816 (-2+ 21$046<, #$($186 <$;"( %$9*-#*"(5 21- '0$1#6 '$0'(%6**$;$ .&1+:

config  0+)#"B+#.&, & (B%;8(@

T'4- config  9+%61@+6('. ' $@-0#$=, $* %8%$&-( *$<61 '(1$#-, '$&613+C6= $@-0#".
?+21-<61, 21- 2$4">6*-- '46&"BC6;$ '$$0C6*-. "06&-(6'5, >($ '(1$#+ 17 %%6&6*+
21+%-45*$, '1+%*-% 6I ' GENERIC -4- NOTES:

config: line 17: syntax error

make 0+)#"B+#.&, & (B%;8(@

T'4- make 9+%61@+6('. ' $@-0#$=, $08>*$ D($ '%.9+*$ ' $@-0#$= % H+=46 #$*H-;"1+,--
.&1+, #$($1"B config  *6 '<$; $0*+1"3-(5. F1$%615(6 #$*H-;"1+,-B, - 6'4- 21$046<+ *6
$>6%-&*+, $(21+%5(6 2-'5<$ % '2-'$# 1+''84#- E2-'$# 1+''84#-, 2$'%.CI**8=
%$21$'+< - $(%6(+< 2$459$%+(646= FreeBSD , 21-4$3-% H+=4 #$*H-;"1+,-- .&1+.

Y$"( 1# 0+6"-D+#.&,

T'4- *$%8= .&1$ *6 9+;1"3+6('. -4- *6 1+'2$9*+I( "'(1$='(%+, *6 2+*-#"=(6! G '>+'(5B,
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% FreeBSD 6'(5 $(4->*8= <67+*-9< %$''(+*$%46*-. 2$'46 21$046< ' *6'$%<6'(-<8<-
.&1+<-. F1$'($ %8061-(6 .&1$ &4. 9+;1"9#- % 9+;1"9>-#6 FreeBSD. :($ <$3*$ '&64+(5 21-
2$.%46*-- <6*B 9+;1"9#- '-'(6<8, %801+% $2,-B ÇEscape to a loader promptÈ. A
#$<+*&*$= '(1$#6 %%6&-(6 boot kernel.old  -4- -<. 4B0$;$ &1";$;$ .&1+, #$($1$6 9+%6&$<$
9+;1"3+6('. 21+%-45*$.

F$'46 9+;1"9#- ' -'21+%*8< .&1$< 21$%615(6 #$*H-;"1+,-$**8= H+=4 - 2$21$0"=(6
'$01+(5 6;$ '*$%+. F$469*8< 16'"1'$< <$36( 08(5 /var/log/messages , ;&6 9+2-'8%+B('.
'$$0C6*-. .&1+ 21- #+3&$= "'26@*$= 9+;1"9#6. L+#36 dmesg(8)  %8%6&6( '$$0C6*-. .&1+
(6#"C6= 9+;1"9#-.

!

F1- "'(1+*6*-- *62$4+&$# .&1+ $0.9+(645*$ '$71+*.=(6 #$2-B
1+0$($'2$'$0*$;$ .&1+, *+21-<61, GENERIC. :($ %+3*$, 2$($<" >($ 21-
#+3&$= "'(+*$%#6 *$%$;$ .&1+ H+=4 kernel.old  26169+2-'8%+6('.
2$'46&*-< "'(+*$%46**8< .&1$<, #$($1$6 <$36( 08(5 -4- *6 08(5
9+;1"3+6<8<. G+# <$3*$ '#$166 2616<6'(-(6 1+0$>66 .&1$,
2616-<6*$%+% #+(+4$;, '$&613+C-= -'21+%*$6 .&1$:

# mv /boot/kernel /boot/kernel.bad
# mv /boot/kernel.good /boot/kernel

Y$"( "+;(.+#., 1( ps(1)  Ñ 1#.

T'4- %61'-. .&1+ $(4->+6('. $( ($=, ' #$($1$= '$01+*8 '-'(6<*86 "(-4-(8, *+21-<61,
21- "'(+*$%#6 .&1+, '$01+**$;$ -9 -'7$&*-#$% -CURRENT, *+ '-'(6<" -RELEASE, <*$;-6
#$<+*&8 &4. 21$'<$(1+ '$'($.*-. '-'(6<8, (+#-6 #+# ps(1) - vmstat(8) , *6 0"&"( 1+0$(+(5.
S($08 -'21+%-(5 D($, 2616'$061-(6 - "'(+*$%-(6 world , '$01+**8= -9 ($= 36 %61'--
-'7$&*$;$ &616%+, >($ - .&1$. ?-#$;&+ *6 16#$<6*&"6('. -'2$459$%+(5 %61'-B .&1+,
$(4->*"B $( $'(+45*$= $261+,-$**$= '-'(6<8.
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F'+)+ 11. !#<+.3
!+9<6C6*-6 -*H$1<+,-- *+ 0"<+;6 Ñ D($ %+3*+. H"*#,-., *6'<$(1. *+ <*$;$>-'46**86
2$28(#- $(#+9+(5'. $( *6I. F6>+(5 '$'($-( -9 &%"7 $'*$%*87 #$<2$*6*($%. /+**86 &$43*8
08(5 2616&+*8 *+ 21-*(61 - 216&'(+%46*8 % H$1<6, #$($1"B 21-*(61 <$36( $01+0$(+(5.

11.1. E:&.":@ &.+".
K+9$%"B 26>+(5 <$3*$ 08'(1$ *+'(1$-(5. F1-*(61 &$436* "<6(5 26>+(+(5 $08>*8= (6#'(
ASCII. /4. 26>+(- &1";-7 (-2$% H+=4$% '<. Y-45(18 .

1. E$9&+=(6 #+(+4$; &4. 71+*6*-. H+=4$% %$ %16<. 26>+(-:

# mkdir -p /var/spool/lpd/lp
# chown daemon:daemon /var/spool/lpd/lp
# chmod 770 /var/spool/lpd/lp

2. G+# root , '$9&+=(6 H+=4 /etc/printcap  '$ '46&"BC-< '$&613-<8<:

lp:\
lp=/dev/unlpt0:\  T
sh:\
mx#0:\
sd=/var/spool/lpd/lp:\
lf=/var/log/lpd-errs:

T :(+ '(1$#+ 216&*+9*+>6*+ &4. 21-*(61+, 2$&#4B>6**$;$ # 2$1(" USB.
/4. 21-*(61+, 2$&#4B>I**$;$ # 2+1+44645*$<" -4- Ç21-*(61*$<"È 2$1(",
-'2$459"=(6:

:lp=/dev/lpt0:\

/4. 21-*(61+, 2$&#4B>6**$;$ *+21.<"B # '6(-, -'2$459"=(6:

:lp=:rm=network-printer-name:rp=raw:\

W+<6*-(6 network-printer-name  *+ DNS -<. 7$'(+ '6(6%$;$ 21-*(61+.

3. A#4B>-(6 LPD, $(16&+#(-1$%+% H+=4 /etc/rc.conf  - &$0+%-% '46&"BC"B '(1$#":

lpd_enable="YES"
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W+2"'(-(6 '4"30":

# service lpd start
Starting lpd.

4. ?+26>+(+=(6 (6'(:

# printf "1. This printer can print.\n2. This is the second line.\n" | lpr

!
T'4- $06 '(1$#- *+>-*+B('. *6 ' 46%$;$ #1+., + ' $('("2$<
(Ç'("26*5#+<-È), '<. F16&$(%1+C6*-6 $01+9$%+*-. '("26*6# *+
21$'(87 (6#'($%87 21-*(61+7 .

L6#'($%86 H+=48 (62615 <$3*$ 26>+(+(5 ' 2$<$C5B lpr . N#+3-(6 -<. H+=4+ %
#$<+*&*$= '(1$#6 -4- 2616&+=(6 %8%$& *+21.<"B % lpr .

% lpr textfile.txt
% ls  -lh  | lpr

11.2. !($8'M<#1%# ="%1.#"()
F1-*(618 2$&#4B>+B('. # #$<25B(61*8< '-'(6<+< 1+94->*8<- '2$'$0+<-. ?60$45@-6
*+'($45*86 21-*(618 $08>*$ 2$&#4B>+B('. *62$'16&'(%6**$ # USB-2$1(" #$<25B(61+.
K$466 '(+186 21-*(618 2$&#4B>+B('. # 2+1+44645*$<" -4- Ç21-*(61*$<"È 2$1(".
?6#$($186 21-*(618 2$&#4B>+B('. *+21.<"B # '6(-, >($ "21$C+6( -7 '$%<6'(*$6
-'2$459$%+*-6 *6'#$45#-<- #$<25B(61+<-. ?6#$($186 21-*(618 -'2$459"B( 16&#$6
2$'46&$%+(645*$6 '$6&-*6*-6 >6169 serial-2$1(.

FreeBSD <$36( %9+-<$&6='(%$%+(5 '$ %'6<- (-2+<- 21-*(61$%.

USB

USB-21-*(618 <$3*$ 2$&#4B>-(5 # 4B0$<" '%$0$&*$<" USB-2$1(" #$<25B(61+.

G$;&+ FreeBSD $0*+1"3-%+6( 21-*(61 USB, '$9&+B('. &%+ "'(1$='(%+: /dev/ulpt0  -
/dev/unlpt0 . /+**86, $(21+%46**86 *+ 4B0$6 -9 D(-7 "'(1$='(%, 0"&"( 2616&+*8
21-*(61". F$'46 #+3&$= 26>+(- ulpt0  '01+'8%+6( 2$1( USB. E01$' 2$1(+ <$36( %898%+(5
21$046<8 ' *6#$($18<- 21-*(61+<-, 2$D($<" $08>*$ -'2$459"6('. "'(1$='(%$ unlpt0 .
unlpt0  *6 '01+'8%+6( 2$1( USB %$$0C6.

!+"+''#'31:@ =(". ( IEEE-1284)

F+1+44645*8= 2$1( "'(1$='(%+ D($ /dev/lpt0 . :($ "'(1$='(%$ 21-'"('(%"6( *69+%-'-<$ $(
($;$, 2$&#4B>6* 21-*(61 -4- *6(, $*$ *6 $216&64.6('. +%($<+(->6'#-.

F1$-9%$&-(64- % $'*$%*$< $(#+9+4-'5 $( D(-7 Ç"'(+16%@-7È 2$1($%, - <*$;-6
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#$<25B(618 0$45@6 -7 *6 -<6B(. /4. 2$&#4B>6*-. 2+1+44645*$;$ 21-*(61+ # 2$1(" USB
<$3*$ -'2$459$%+(5 26167$&*-#-. E (+#-< 26167$&*-#$< 21-*(61 <$3*$ -'2$459$%+(5
(+#, #+# 6'4- 08 $* 084 *+'($.C-< USB-21-*(61$<. L+#36 &4. 21.<$;$ 2$&#4B>6*-.
2+1+44645*87 21-*(61$% # '6(- <$3*$ -'2$459$%+(5 "'(1$='(%+, *+98%+6<86 ,-&+-&"31
@-#"(1 .

!(&'#$()+.#'31:@ =(". (RS-232)

F$'46&$%+(645*86 2$1(8 Ñ D($ 6CI $&-* "'(+16%@-= -*(61H6=', #$($18= 16&#$
-'2$459"6('. &4. 21-*(61$%, 9+ -'#4B>6*-6< *6#$($187 '26,-+4-9-1$%+**87
21-<6*6*-=. G+064-, 1+9JI<8 - *6$07$&-<+. 1+'2-*$%#+ <$;"( '-45*$ 1+94->+(5'..

/4. 2$'46&$%+(645*87 2$1($%, %'(1$6**87 % <+(61-*'#"B 24+(", -<. 2$'46&$%+(645*$;$
"'(1$='(%+ Ñ /dev/cuau0  -4- /dev/cuau1 . L+#36 <$3*$ -'2$459$%+(5 2$'46&$%+(645*86
+&+2(618 USB, #$($186 0"&"( $($01+3+(5'. #+# /dev/cuaU0 .

?6'#$45#$ 2+1+<6(1$% '%.9- &$43*8 08(5 -9%6'(*8 &4. %9+-<$&6='(%-. '
2$'46&$%+(645*8< 21-*(61$<. ?+-0$466 %+3*86 -9 *-7 Ñ D($ ,B%&%,(; @-&-."#1  -4-
BPS (0-( % '6#"*&") - #R(/%,(; . W*+>6*-. <$;"( 1+94->+(5'., *$ $08>*$
2$'46&$%+(645*86 21-*(618 -'2$459"B( '#$1$'(5 9600 - $('"('(%-6 21$%61#- *+
>I(*$'(5.

K#.3

E6(6%86 21-*(618 2$&#4B>+B('. *+21.<"B # 4$#+45*$= #$<25B(61*$= '6(-.

DNS -<. 7$'(+ 21-*(61+ &$43*$ 08(5 -9%6'(*$. T'4- 21-*(61" *+9*+>+6('.
&-*+<->6'#-= +&16' >6169 DHCP, DNS &$436* &-*+<->6'#- $0*$%4.(5'., >($08 -<. 7$'(+
%'6;&+ '$$(%6('(%$%+4$ 21+%-45*$<" IP-+&16'". E6(6%86 21-*(618 >+'($ 2$4">+B(
'(+(->6'#-6 IP-+&16'+, >($08 -9063+(5 D($= 21$046<8.

K$45@-*'(%$ '6(6%87 21-*(61$% 2$*-<+B( 9+&+*-. 26>+(-, $(21+%46**86 2$ 21$($#$4"
LPD. L+#36 <$3*$ "#+9+(5 -<. $>616&- 26>+(-. ?6#$($186 21-*(618 $01+0+(8%+B(
&+**86 2$-1+9*$<" % 9+%-'-<$'(- $( -'2$459"6<$= $>616&-. ?+21-<61, $>616&5 raw
26>+(+6( &+**86 069 -9<6*6*-=, + $>616&5 text  &$0+%4.6( '-<%$48 %$9%1+(+ #+16(#- #
$08>*$<" (6#'(".

P*$;-6 '6(6%86 21-*(618 (+#36 <$;"( 26>+(+(5 &+**86, $(21+%46**86 *+21.<"B *+
2$1( 9100.

11.2.1. H"+.8(# &($#"D+1%#

F1$%$&*86 '6(6%86 2$&#4B>6*-. $08>*$ 21$C6 %'6;$ *+'(1$-(5 - $06'26>-%+B( *+-0$466
08'(1"B 26>+(5. /4. 21.<$;$ 2$&#4B>6*-. # #$<25B(61" 216&2$>(-(645*66 -'2$459$%+(5
USB -9-9+ '#$1$'(- - 21$'($(8. F+1+44645*86 2$&#4B>6*-. 1+0$(+B(, *$ -<6B(
$;1+*->6*-. 2$ &4-*6 #+064. - '#$1$'(-. F$'46&$%+(645*86 2$&#4B>6*-. '4$3*66
*+'(1$-(5. !+9%$&#+ #+0646= 1+94->+6('. % 9+%-'-<$'(- $( <$&64-, + 2+1+<6(18 '%.9-,
(+#-6 #+# '#$1$'(5 2616&+>- &+**87 - 0-(8 >I(*$'(-, &$0+%4.B( '4$3*$'(-. G '>+'(5B,
2$'46&$%+(645*86 21-*(618 %'(16>+B('. 16&#$.
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11.3. Y0:8% (=%&+1%, &."+1%7
/+**86, $(21+%4.6<86 *+ 21-*(61, &$43*8 08(5 *+ .98#6, #$($18= 21-*(61 <$36(
2$*.(5. :(- .98#- *+98%+B('. .98#+<- $2-'+*-. '(1+*-, -4- PDL (Page Description
Languages).

ASCII

O08>*8= (6#'( ASCII Ñ D($ '+<8= 21$'($= '2$'$0 $(21+%-(5 &+**86 *+ 21-*(61.
E-<%$48 '$$(%6('(%"B( $&-* # $&*$<" ($<", >($ 0"&6( *+26>+(+*$: '-<%$4 A % &+**87
*+26>+(+6( A *+ '(1+*-,6. /$'("2*$ $>6*5 <+4$ %$9<$3*$'(6= H$1<+(-1$%+*-.. ?6(
'2$'$0+ %801+(5 @1-H( -4- 21$2$1,-$*+45*86 -*(61%+48. A8*"3&6**+. 21$'($(+
$08>*$;$ ASCII $9*+>+6(, >($ (6#'( <$3*$ 26>+(+(5 *+21.<"B ' #$<25B(61+ '
<-*-<+45*8< -4- %$$0C6 $('"('(%"BC-< #$&-1$%+*-6< -4- 216$01+9$%+*-6<.
?+26>+(+**8= %8%$& *+21.<"B '$$(%6('(%"6( $(21+%46**8< &+**8<.

?6#$($186 *6&$1$;-6 21-*(618 *6 <$;"( 26>+(+(5 $08>*8= (6#'( ASCII. :($ "'4$3*.6(
-7 *+'(1$=#", *$ $08>*$ D($ %'I 1+%*$ %$9<$3*$.

PostScript¨

PostScript¨ 2$>(- 21$(-%$2$4$36* ASCII. A<6'($ 21$'($;$ (6#'(+ 21$;1+<<+ PostScript¨
216&'(+%4.6( '$0$= *+0$1 -*'(1"#,-=, #$($186 1-'"B( -($;$%8= &$#"<6*(. P$3*$
-'2$459$%+(5 1+94->*86 @1-H(8 - ;1+H-#". O&*+#$ 9+ D(" <$C5 21-7$&-('. 24+(-(5.
?6$07$&-<$ *+2-'+(5 21$;1+<<", #$($1+. 1-'"6( '(1+*-,". O08>*$ D(+ 21$;1+<<+
;6*61-1"6('. 21-#4+&*8< 21$;1+<<*8< $06'26>6*-6<, 2$D($<" 21$,6'' $'(+6('.
*6%-&-<8< &4. 2$459$%+(64..

?6&$1$;-6 21-*(618 -*$;&+ *6 2$&&613-%+B( '$%<6'(-<$'(5 ' PostScript¨ % ,64.7
D#$*$<--.

PCL (Printer Command Language)

PCL .%4.6('. 1+'@-16*-6< ASCII, &$0+%4.BC-< escape-2$'46&$%+(645*$'(- &4.
H$1<+(-1$%+*-., %80$1+ @1-H($% - 26>+(- ;1+H-#-. P*$;-6 21-*(618 2$&&613-%+B(
PCL5. ?6#$($186 2$&&613-%+B( 0$466 *$%86 %61'-- PCL6 -4- PCLXL. :(- 0$466 2$9&*-6
%61'-- .%4.B('. *+&<*$36'(%+<- PCL5 - <$;"( $06'26>-%+(5 0$466 08'(1"B 26>+(5.

!"%1.#" 1+ (&1()# O(&.+

F1$-9%$&-(64- <$;"( '*-9-(5 '($-<$'(5 21-*(61+, -'2$459". 21$'($= 21$,6''$1 -
<-*-<"< 2+<.(-. L+#-6 21-*(618 *6 '2$'$0*8 26>+(+(5 $08>*8= (6#'(. A<6'($ D($;$
1+'(1$%86 -9$01+36*-. (6#'(+ - ;1+H-#- '$9&+B('. &1+=%61$< *+ ;4+%*$< #$<25B(616
- 9+(6< $(21+%4.B('. *+ 21-*(61. L+#-6 21-*(618 *+98%+B('. host-based
("21+%4.6<8<- 7$'($<).

A9+-<$&6='(%-6 <63&" &1+=%61$< - 21-*(61$<, 2$&#4B>6**8< # 7$'(", >+'($
$'"C6'(%4.6('. 2$ 21$21-6(+1*8< -4- *6&$#"<6*(-1$%+**8< 21$($#$4+<, >($ &64+6(
-7 1+0$($'2$'$0*8<- ($45#$ % *+-0$466 1+'21$'(1+*I**87 $261+,-$**87 '-'(6<+7.
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11.3.1. !"#(;"+0()+1%# PostScript¨ ) $"-6%# PDL

P*$;-6 21-4$36*-. -9 G$446#,-- 2$1($% - "(-4-(8 FreeBSD '$9&+B( %8%$& % H$1<+(6
PostScript¨. A '46&"BC6= (+04-,6 216&'(+%46*8 "(-4-(8 &4. 216$01+9$%+*-. D($;$
H$1<+(+ % &1";-6 1+'21$'(1+*I**86 PDL:

M"'$19" 23. S0)B1 PDL /" +)G%.-

PDL 1+ ):O($# /#> &(0$+#.&, N+>#.8%

PCL -4- PCL5 print/ghostscript9-base -sDEVICE=ljet4 &4.
<$*$71$<*$= 26>+(-,
-sDEVICE=cljet5 &4. ,%6(*$=

PCLXL -4- PCL6 print/ghostscript9-base -sDEVICE=pxlmono &4.
<$*$71$<*$;$ 163-<+,
-sDEVICE=pxlcolor &4.
,%6(*$;$

ESC/P2 print/ghostscript9-base -sDEVICE=uniprint

XQX print/foo2zjs

11.3.2. H"+.8(# &($#"D+1%#

/4. *+-0$466 21$'($= 26>+(- %8061-(6 21-*(61 ' 2$&&613#$= PostScript¨. F1-*(618,
2$&&613-%+BC-6 PCL, .%4.B('. '46&"BC-< 216&2$>(-(645*8< %+1-+*($<. E 2$<$C5B
print/ghostscript9-base  D(- 21-*(618 <$3*$ -'2$459$%+(5 (+#, #+# 6'4- 08 $*- -9*+>+45*$
2$*-<+4- PostScript¨. F1-*(618, #$($186 *+21.<"B 2$&&613-%+B( PostScript¨ -4- PCL,
2$>(- %'6;&+ (+#36 2$&&613-%+B( 21.<"B 26>+(5 $08>*87 (6#'($%87 H+=4$% % H$1<+(6
ASCII.

E(1$#$%86 21-*(618, (+#-6 #+# $08>*86 '(1"=*86, $08>*$ *6 2$&&613-%+B( PostScript¨
-4- PCL. O*- >+'($ <$;"( 26>+(+(5 21$'(86 (6#'($%86 H+=48 % H$1<+(6 ASCII. F+#6(
print/ghostscript9-base  2$&&613-%+6( .98#- $2-'+*-. '(1+*-, (PDL), -'2$459"6<86
*6#$($18<- -9 D(-7 21-*(61$%. O&*+#$ 26>+(5 %'6= ;1+H->6'#$= '(1+*-,8 *+ (+#-7
21-*(61+7 >+'($ 21$-'7$&-( $>6*5 <6&46**$ -9-9+ 0$45@$;$ $0J6<+ 2616&+%+6<87 -
26>+(+6<87 &+**87.

?+'(1$-(5 21-*(618, "21+%4.6<86 7$'($<, >+'($ '4$3*66. ?6#$($186 -9 *-7 %$$0C6 *6459.
-'2$459$%+(5 -9-9+ 21$21-6(+1*87 .98#$% $2-'+*-. '(1+*-, (PDL). F$ %$9<$3*$'(-
-906;+=(6 (+#-7 21-*(61$%. U*H$1<+,-B $ #$*#16(*87 PDL, -'2$459"6<87 1+94->*8<-
<$&64.<- 21-*(61$%, <$3*$ *+=(- *+ '+=(6 http://www.openprinting.org/printers .

11.4. !",>+, =#<+.3
/4. 261-$&->6'#$= 26>+(- H+=48 <$3*$ $(21+%4.(5 *62$'16&'(%6**$ *+ "'(1$='(%$
21-*(61+ 069 &$2$4*-(645*$= *+'(1$=#-. ?+21-<61, H+=4 ' -<6*6< sample.txt  <$3*$
$(21+%-(5 *+ 21-*(61 ' -*(61H6='$< USB:
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# cp sample.txt /dev/unlpt0

F1.<+. 26>+(5 *+ '6(6%86 21-*(618 9+%-'-( $( %$9<$3*$'(6= 21-*(61+, *$ 0$45@-*'(%$
-9 *-7 21-*-<+B( 9+&+*-. *+ 26>+(5 >6169 2$1( 9100, - &4. D($;$ <$3*$ -'2$459$%+(5
nc(1) . S($08 *+26>+(+(5 ($( 36 H+=4 *+ 21-*(616 ' DNS--<6*6< 7$'(+ netlaser :

# nc netlaser 9100 < sample.txt

11.5. LPD ($#>(1 '%1#@1(6( ="%1.#"+)
F6>+(5 H+=4+ % H$*$%$< 163-<6 *+98%+6('. '2"4-*;$<. E2"461 2$9%$4.6( 2$459$%+(64B
21$&$43+(5 1+0$(" ' &1";-<- 21$;1+<<+<- *+ #$<25B(616, *6 $3-&+. 9+%61@6*-.
<6&46**$;$ 21$,6''+ 26>+(-.

FreeBSD %#4B>+6( '2"461 2$& *+9%+*-6< lpd(8) . W+&+*-. *+ 26>+(5 $(21+%4.B('. '
2$<$C5B lpr(1) .

11.5.1. S+<+'31+, 1+&."(@8+

E$9&+6('. #+(+4$; &4. 71+*6*-. 9+&+*-= 26>+(-, "'(+*+%4-%+6('. %4+&646,, + 21+%+ &$'("2+
*+'(1+-%+B('. (+#, >($08 &1";-6 2$459$%+(64- *6 <$;4- 21$'<+(1-%+(5 '$&613-<$6 D(-7
H+=4$%:

# mkdir -p /var/spool/lpd/lp
# chown daemon:daemon /var/spool/lpd/lp
# chmod 770 /var/spool/lpd/lp

F1-*(618 $216&64.B('. % H+=46 /etc/printcap . W+2-'5 &4. #+3&$;$ 21-*(61+ %#4B>+6( (+#-6
&+**86, #+# -<., 2$1(, # #$($1$<" $* 2$&#4B>6*, - 1+94->*86 &1";-6 2+1+<6(18. E$9&+=(6
H+=4 /etc/printcap  '$ '46&"BC-< '$&613-<8<:

lp:\                T
Ê   :lp=/dev/unlpt0:\   U
Ê   :sh:\           V
Ê   :mx#0:\         W
Ê   :sd=/var/spool/lpd/lp:\ X
Ê   :lf=/var/log/lpd-errs:  Y

T U<. D($;$ 21-*(61+. lpr(1)  $(21+%4.6( 9+&+*-. *+ 26>+(5 *+ 21-*(61 lp , 6'4- &1";$=
21-*(61 *6 "#+9+* ' 2$<$C5B -P, 2$D($<" 21-*(61 2$ "<$4>+*-B &$436* *+98%+(5'. lp .

U N'(1$='(%$, # #$($1$<" 2$&#4B>6* 21-*(61. W+<6*-(6 D(" '(1$#" *+ '$$(%6('(%"BC"B
&4. (-2+ 2$&#4B>6*-., "#+9+**$;$ 9&6'5.

V F$&+%-(5 %8%$& (-("45*$= '(1+*-,8 % *+>+46 9+&+*-. 26>+(-.
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W ?6 $;1+*->-%+(5 <+#'-<+45*8= 1+9<61 9+&+*-. *+ 26>+(5.

X F"(5 # #+(+4$;" '2"4-*;+ &4. D($;$ 21-*(61+. G+3&8= 21-*(61 -'2$459"6( '%$=
'$0'(%6**8= #+(+4$; '2"4-*;+.

Y Y+=4 3"1*+4+, % #$($18= 0"&"( 9+2-'8%+(5'. $@-0#- &4. D($;$ 21-*(61+.

F$'46 '$9&+*-. /etc/printcap  -'2$459"=(6 chkprintcap(8)  &4. 21$%61#- *+ $@-0#-:

# chkprintcap

U'21+%5(6 %'6 %8.%46**86 21$046<8 2616& 21$&$436*-6<.

A#4B>-(6 lpd(8)  % /etc/rc.conf :

lpd_enable="YES"

W+2"'(-(6 '4"30":

# service lpd start

11.5.2. !#<+.3 & =(>(Q3M lpr(1)

/$#"<6*(8 $(21+%4.B('. *+ 26>+(5 ' 2$<$C5B lpr . Y+=4 &4. 26>+(- <$36( 08(5 "#+9+* %
#$<+*&*$= '(1$#6 -4- 2616&+* % lpr  >6169 #$*%6=61. :(- &%6 #$<+*&8 D#%-%+46*(*8 -
$(21+%4.B( '$&613-<$6 H+=4+ doc.txt  *+ 21-*(61 2$ "<$4>+*-B:

% lpr doc.txt
% cat doc.txt | lpr

F1-*(618 <$3*$ %801+(5 ' 2$<$C5B -P. /4. 26>+(- *+ 21-*(616 ' -<6*6< laser :

% lpr -Plaser  doc.txt

11.5.3. L%'3.":

F1-<618, 2$#+9+**86 &$ D($;$, $(21+%4.4- '$&613-<$6 (6#'($%$;$ H+=4+ *+21.<"B *+
21-*(61. F$#+ 21-*(61 2$*-<+6( '$&613-<$6 D(-7 H+=4$%, %8%$& 0"&6( 26>+(+(5'.
#$116#(*$.

?6#$($186 21-*(618 *6 '2$'$0*8 26>+(+(5 $08>*8= (6#'(, + %7$&*$= H+=4 <$36( &+36 *6
08(5 (6#'($%8<.

Y-45(18 2$9%$4.B( 216$01+9$%8%+(5 -4- $01+0+(8%+(5 H+=48. O08>*$ $*- -'2$459"B('.
&4. 216$01+9$%+*-. $&*$;$ (-2+ %7$&*87 &+**87, *+21-<61, 21$'($;$ (6#'(+, % H$1<+(,
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#$($18= 21-*(61 <$36( 2$*.(5, *+21-<61 PostScript¨ -4- PCL. Y-45(18 (+#36 <$;"(
-'2$459$%+(5'. &4. 216&$'(+%46*-. &$2$4*-(645*87 H"*#,-=, (+#-7 #+# &$0+%46*-6
*$<61$% '(1+*-, -4- 2$&'%6(#+ -'7$&*$;$ #$&+ &4. "&$0'(%+ >(6*-..

O0'"3&+6<86 9&6'5 H-45(18 .%4.B('. +G%./)31 E1$;(&"31  -4- (-B,(%+)31 E1$;(&"31 .
:(- H-45(18 216$01+9"B( %7$&.C-= H+=4 % 1+94->*86 H$1<8. U'2$459"=(6 su(1), >($08
'(+(5 root  2616& '$9&+*-6< H+=4$%.

Y-45(18 "#+98%+B('. % /etc/printcap  ' -&6*(-H-#+($1$< if= . S($08 -'2$459$%+(5
/usr/local/libexec/lf2crlf  % #+>6'(%6 H-45(1+, -9<6*-(6 /etc/printcap  '46&"BC-< $01+9$<:

lp:\
Ê   :lp=/dev/unlpt0:\
Ê   :sh:\
Ê   :mx#0:\
Ê   :sd=/var/spool/lpd/lp:\
Ê   :if=/usr/local/libexec/lf2crlf:\   T
Ê   :lf=/var/log/lpd-errs:

T if=  $216&64.6( +G%./%5 E1$;(& , #$($18= 0"&6( -'2$459$%+(5'. &4. %7$&.C6;$ (6#'(+.

!

E-<%$48 $01+(*$= #$'$= >61(8 @&%.%$A-/1: ,(&%B1  % #$*,6 '(1$# %
9+2-'.7 printcap  2$#+98%+B(, >($ 9+2-'5 &4. 21-*(61+ *+ '+<$< &646
216&'(+%4.6( '$0$= $&*" &4-**"B '(1$#" ' D46<6*(+<-, 1+9&64I**8<-
&%$6($>-.<-. F16&8&"C-= 21-<61 <$3*$ 26162-'+(5 % %-&6 $&*$= <6*66
>-(+6<$= '(1$#-:

lp:lp=/dev/unlpt0:sh:mx#0:sd=/var/spool/lpd/lp:if=/usr/local/libexec/lf
2crlf:lf=/var/log/lpd-errs:

11.5.3.1. !"#$(.)"+Q#1%# &.-=#1<+.(&.% 1+ ="(&.:O .#8&.():O ="%1.#"+O

L-2->*86 (6#'($%86 H+=48 FreeBSD '$&613+( ($45#$ $&-* '-<%$4 2616%$&+ '(1$#- % #$*,6
#+3&$= '(1$#-. :(- '(1$#- 0"&"( %8%$&-(5'. "46'6*#$=" *+ '(+*&+1(*$< 21-*(616:

A printed file looks
Ê                   like the steps of a staircase
Ê                                                scattered by the wind

Y-45(1 <$36( 216$01+9$%8%+(5 '-<%$48 *$%$= '(1$#- % %$9%1+( #+16(#- - *$%"B '(1$#".
A$9%1+( #+16(#- 9+'(+%4.6( 21-*(61 %$9%1+C+(5'. # 46%$<" #1+B 2$'46 #+3&$= '(1$#-.
E$9&+=(6 H+=4 /usr/local/libexec/lf2crlf  '$ '46&"BC-< '$&613-<8<:

#!/bin/sh
CR=$'\r'
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/usr/bin/sed -e "s/$/${CR}/g"

N'(+*$%-(6 1+916@6*-. - '&64+=(6 H+=4 -'2$4*.6<8<:

# chmod 555 /usr/local/libexec/lf2crlf

U9<6*-(6 /etc/printcap , >($08 -'2$459$%+(5 *$%8= H-45(1:

:if=/usr/local/libexec/lf2crlf:\

F1$(6'(-1"=(6 H-45(1, *+26>+(+% ($( 36 (6#'($%8= H+=4. A$9%1+( #+16(#- 21-%6&6( # ($<",
>($ #+3&+. '(1$#+ 0"&6( *+>-*+(5'. ' 46%$;$ #1+. '(1+*-,8.

11.5.3.2. H"+&%)(# (A(">'#1%# .#8&.+ 1+ PostScript¨ ="%1.#"+O & =(>(Q3M print/enscript

GNUEnscript 216$01+9"6( $08>*86 (6#'($%86 H+=48 % +##"1+(*$ $(H$1<+(-1$%+**8=
PostScript¨ &4. 26>+(- *+ 21-*(61+7 PostScript¨. O* &$0+%4.6( *$<61+ '(1+*-,, 2616*$'-(
&4-**86 '(1$#- - 216&$'(+%4.6( <*$36'(%$ &1";-7 H"*#,-=, >($08 '&64+(5 26>+(5
(6#'($%87 H+=4$% 0$466 "&$0$>-(+6<$=. A 9+%-'-<$'(- $( <6'(*$;$ 1+9<61+ 0"<+;-
"'(+*$%-(6 $&-* -9 2+#6($%: print/enscript-letter  -4- print/enscript-a4  -9 #$446#,-- 2$1($%.

E$9&+=(6 H+=4 /usr/local/libexec/enscript  '$ '46&"BC-< '$&613-<8<:

#!/bin/sh
/usr/local/bin/enscript -o -

N'(+*$%-(6 1+916@6*-. - '&64+=(6 H+=4 -'2$4*.6<8<:

# chmod 555 /usr/local/libexec/enscript

U9<6*-(6 /etc/printcap , >($08 -'2$459$%+(5 *$%8= H-45(1:

:if=/usr/local/libexec/enscript:\

F1$%615(6 H-45(1, *+26>+(+% 21$'($= (6#'($%8= H+=4.

11.5.3.3. !#<+.3 PostScript¨ 1+ ="%1.#": PCL

P*$;-6 21$;1+<<8 '$9&+B( &$#"<6*(8 % H$1<+(6 PostScript¨. O&*+#$ *6&$1$;-6 21-*(618
>+'($ 2$&&613-%+B( ($45#$ 21$'($= (6#'( -4- PCL. :($( H-45(1 216$01+9"6( H+=48
PostScript¨ % PCL 2616& $(21+%#$= *+ 21-*(61.

N'(+*$%-(6 -*(61216(+($1 PostScript¨ Ghostscript, print/ghostscript9-base , -9 #$446#,--
2$1($%.
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E$9&+=(6 H+=4 /usr/local/libexec/ps2pcl  '$ '46&"BC-< '$&613-<8<:

#!/bin/sh
/usr/local/bin/gs -dSAFER -dNOPAUSE -dBATCH -q -sDEVICE=ljet4 -sOutputFile=- -

N'(+*$%-(6 1+916@6*-. - '&64+=(6 H+=4 -'2$4*.6<8<:

# chmod 555 /usr/local/libexec/ps2pcl

F$'("2+BC-6 *+ %7$& D($;$ '#1-2(+ &+**86 % H$1<+(6 PostScript¨ 0"&"( $01+0$(+*8,
216$01+9$%+*8 % PCL - $(21+%46*8 *+ 21-*(61.

U9<6*-(6 H+=4 /etc/printcap , >($08 -'2$459$%+(5 *$%8= %7$&*$= H-45(1:

:if=/usr/local/libexec/ps2pcl:\

F1$(6'(-1"=(6 H-45(1, $(21+%-% % *6;$ *60$45@"B 21$;1+<<" PostScript¨:

% printf  "%%\! PS \n  /Helvetica findfont 18 scalefont setfont \
72 432 moveto (PostScript printing successful.) show showpage \0 04" | lpr

11.5.3.4. 9>1:# L%'3.":

Y-45(1, #$($18= $216&64.6( (-2 %7$&*87 &+**87 - +%($<+(->6'#- 216$01+9"6( -7 %
21+%-45*8= H$1<+( &4. 21-*(61+, <$36( 08(5 $>6*5 "&$0*8<. F61%86 &%+ '-<%$4+ H+=4+
PostScript¨ $08>*$ %!. Y-45(1 <$36( $0*+1"3-(5 D(- &%+ '-<%$4+. Y+=48 PostScript¨
<$3*$ 2616&+%+(5 *+ PostScript¨ 21-*(61 069 -9<6*6*-=. L6#'($%86 H+=48 <$3*$
216$01+9$%+(5 % PostScript¨ ' 2$<$C5B Enscript, #+# 2$#+9+*$ 1+*66. E$9&+=(6 H+=4
/usr/local/libexec/psif  ' (+#-< '$&613-<8<:

#!/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
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Ê   ( echo "$first_line"; cat ) | /usr/local/bin/enscript -o - && exit 0
Ê   exit 2
Ê   ;;
esac

N'(+*$%-(6 1+916@6*-. - '&64+=(6 H+=4 -'2$4*.6<8<:

# chmod 555 /usr/local/libexec/psif

U9<6*-(6 H+=4 /etc/printcap , >($08 -'2$459$%+(5 *$%8= %7$&*$= H-45(1:

:if=/usr/local/libexec/psif:\

F1$(6'(-1"=(6 H-45(1, 1+'26>+(+% H+=48 % H$1<+(6 PostScript¨ - $08>*86 (6#'($%86
H+=48.

11.5.4. I1(D#&.)#11:# (<#"#$%

W+2-'- % /etc/printcap  H+#(->6'#- .%4.B('. $216&646*-.<- %#-&-.-5 . /4. $&*$;$ 21-*(61+
<$36( 08(5 *6'#$45#$ $>616&6=. A '$>6(+*-- ' H-45(1+<- <*$36'(%6**86 $>616&-
216&$'(+%4.B( 2$459$%+(64.< 0$45@6 #$*(1$4. *+& 26>+(5B -7 9+&+*-=.

A #+>6'(%6 21-<61+ 1+''<$(1-< '6(6%$= PostScript¨ 4+961*8= 21-*(61 % $H-'6.
K$45@-*'(%$ 2$459$%+(646= 7$(.( 26>+(+(5 21$'($= (6#'(, *$ *6'#$45#$ 21$&%-*"(87
2$459$%+(646= 7$(.( -<6(5 %$9<$3*$'(5 26>+(+(5 PostScript¨ H+=48 *+21.<"B. /4. $&*$;$
- ($;$ 36 21-*(61+ <$3*$ '$9&+(5 &%6 9+2-'- % /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:

/$#"<6*(8, $(21+%46**86 *+ textprinter , 0"&"( $(H$1<+(-1$%+*8 H-45(1$<
/usr/local/libexec/enscript , 2$#+9+**8< % 216&8&"C6< 21-<616. O28(*86 2$459$%+(64- <$;"(
26>+(+(5 PostScript¨ H+=48 *+ psprinter , ;&6 H-45(1+,-. *6 %82$4*.6('..
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:($( <6($& ' *6'#$45#-<- $>616&.<- <$36( 08(5 -'2$459$%+* &4. 216&$'(+%46*-. 21.<$;$
&$'("2+ # 1+94->*8< H"*#,-.< 21-*(61+. F1-*(61 ' &"246#'$< <$36( -'2$459$%+(5 &%6
$>616&-: $&*" &4. $08>*$= $&*$'($1$**6= 26>+(- - &1";"B ' H-45(1$<, #$($18=
$(21+%4.6( 2$'46&$%+(645*$'(5 #$<+*& &4. %#4B>6*-. &%"'($1$**6= 26>+(-, + 9+(6<
2616&+I( %7$&.C-= H+=4.

11.5.5. I(1%.("%16 % -="+)'#1%# =#<+.3M

/$'("2*$ *6'#$45#$ "(-4-( &4. <$*-($1-*;+ 9+&+*-= 26>+(-, 21$%61#- - "21+%46*-.
1+0$($= 21-*(61+.

11.5.5.1. lpq(1)

lpq(1)  $($01+3+6( '$'($.*-6 9+&+*-= 26>+(- 2$459$%+(64.. W+&+*-. 26>+(- &1";-7
2$459$%+(646= *6 2$#+98%+B('..

F$#+9+(5 $3-&+BC-6 9+&+*-. (6#"C6;$ 2$459$%+(64. *+ $&*$< 21-*(616:

% lpq -Plp
Rank   Owner      Job  Files                                 Total Size
1st    jsmith     0    ( standard input )                       12792 bytes

F$#+9+(5 $3-&+BC-6 9+&+*-. (6#"C6;$ 2$459$%+(64. *+ %'67 21-*(61+7:

% lpq -a
lp:
Rank   Owner      Job  Files                                 Total Size
1st    jsmith     1    ( standard input )                       27320 bytes

laser:
Rank   Owner      Job  Files                                 Total Size
1st    jsmith     287  ( standard input )                       22443 bytes

11.5.5.2. lprm(1)

lprm(1)  -'2$459"6('. &4. "&+46*-. 9+&+*-= 26>+(-. O08>*86 2$459$%+(64- <$;"( "&+4.(5
($45#$ '%$- '$0'(%6**86 9+&+*-.. root  <$36( "&+4.(5 4B086 -4- %'6 9+&+*-..

N&+4-(5 %'6 $3-&+BC-6 9+&+*-. -9 21-*(61+:

# lprm -Plp -
dfA002smithy dequeued
cfA002smithy dequeued
dfA003smithy dequeued
cfA003smithy dequeued
dfA004smithy dequeued
cfA004smithy dequeued
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N&+4-(5 $(&645*$6 9+&+*-6 -9 21-*(61+. /4. $216&646*-. *$<61+ 9+&+*-. -'2$459"6('.
lpq(1) .

% lpq
Rank   Owner      Job  Files                                 Total Size
1st    jsmith     5    ( standard input )                       12188 bytes

% lprm -Plp  5
dfA005smithy dequeued
cfA005smithy dequeued

11.5.5.3. lpc(8)

lpc(8)  -'2$459"6('. &4. 21$%61#- - -9<6*6*-. '$'($.*-. 21-*(61$%. F$'46 lpc  "#+98%+6('.
#$<+*&+ -, 21- *6$07$&-<$'(-, -<. 21-*(61+. A<6'($ -<6*- #$*#16(*$;$ 21-*(61+ <$3*$
-'2$459$%+(5 all , - ($;&+ #$<+*&+ 0"&6( 21-<6*6*+ #$ %'6< 21-*(61+<. O08>*86
2$459$%+(64- <$;"( 21$'<+(1-%+(5 '(+("' ' 2$<$C5B lpc(8) . L$45#$ 2$459$%+(645 root
<$36( -'2$459$%+(5 #$<+*&8, -9<6*.BC-6 '$'($.*-6 21-*(61$%.

F$#+9+(5 '$'($.*-6 %'67 21-*(61$%:

% 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
Ê   printing is enabled
Ê   1 entry in spool area
Ê   waiting for laser to come up

W+216(-(5 21-*(61" 21-*-<+(5 *$%86 9+&+*-., 9+(6< '*$%+ 1+916@-(5 21-6< *$%87
9+&+*-=:

# lpc disable lp
lp:
Ê   queuing disabled
# lpc enable lp
lp:
Ê   queuing enabled

F1-$'(+*$%-(5 26>+(5, *$ 21$&$43+(5 21-*-<+(5 *$%86 9+&+*-.. W+(6< %$9$0*$%-(5
26>+(5:
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# lpc stop lp
lp:
Ê   printing disabled
# lpc start lp
lp:
Ê   printing enabled
Ê   daemon started

F6169+2"'(-(5 21-*(61 2$'46 %$9*-#*$%6*-. $@-0#-:

# lpc restart lp
lp:
Ê   no daemon to abort
Ê   printing enabled
Ê   daemon restarted

O(#4B>-(6 $>616&5 26>+(- - 9+216(-(6 26>+(5, &$0+%-% '$$0C6*-6 &4. 2$459$%+(646= '
$0J.'*6*-6< 21$046<8:

# 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

A#4B>-(5 21-*(61, #$($18= %8#4B>6*:

# lpc up lp
lp:
Ê   printing enabled
Ê   daemon started

E<. lpc(8)  &4. 2$4">6*-. &$2$4*-(645*87 #$<+*& - 2+1+<6(1$%.

11.5.6. 5;Q%# ="%1.#":

F1-*(618 >+'($ -'2$459"B('. '$%<6'(*$ *6'#$45#-<- 2$459$%+(64.<- % $H-'+7 - ">60*87
9+%6&6*-.7. /4. "&$0'(%+ '$%<6'(*$;$ -'2$459$%+*-. 216&"'<$(16*8 &$2$4*-(645*86
H"*#,--.

11.5.6.1. Aliases

U<. 21-*(61+ 9+&+6('. % 261%$= '(1$#6 9+2-'- % /etc/printcap . /$2$4*-(645*86 -<6*+ -4-
@,-+.%/13)  <$;"( 08(5 &$0+%46*8 2$'46 D($;$ -<6*-. F'6%&$*-<8 $(&64.B('. $( -<6*- -
&1"; $( &1";+ %61(-#+45*8<- >61(+<-:
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lp|repairsprinter|salesprinter:\

)4-+'8 <$;"( -'2$459$%+(5'. %<6'($ -<6*- 21-*(61+. ?+21-<61, '$(1"&*-#- $(&64+
21$&+3 26>+(+B( *+ '%$= 21-*(61 ' 2$<$C5B

% lpr -Psalesprinter  sales-report.txt

F$459$%+(64- $(&64+ 16<$*(+ 26>+(+B( *+ ,+%R3 21-*(616 ' 2$<$C5B

% lpr -Prepairsprinter  repairs-report.txt

A'6 &$#"<6*(8 26>+(+B('. *+ D($< 6&-*'(%6**$< 21-*(616. G$;&+ $(&64 21$&+3
1+91+'(I('. *+'($45#$, >($ 6<" 2$*+&$0-('. '$0'(%6**8= 21-*(61, 2'6%&$*-< <$3*$
"&+4-(5 -9 9+2-'- $0C6;$ 21-*(61+ - -'2$459$%+(5 #+# -<. *$%$;$ 21-*(61+.
F$459$%+(64- % $0$-7 $(&64+7 21$&$43+B( -'2$459$%+(5 (6 36 #$<+*&8, *$ &$#"<6*(8
$(&64+ 21$&+3 $(21+%4.B('. *+ *$%8= 21-*(61.

11.5.6.2. K."+1%7: 0+6('()8()

F$459$%+(64.< <$36( 08(5 '4$3*$ *+=(- '%$- &$#"<6*(8 % '($2#6 '(1+*-,, *+26>+(+**87
*+ 9+*.($< $0C6< 21-*(616. /4. 16@6*-. D($= 21$046<8 084- '$9&+*8 (1(7$;/)-
,(&"/19) . F616& #+3&$= 9+&+>6= 26>+(- %8%$&-('. (-("45*+. '(1+*-,+ ' -<6*6<
2$459$%+(64. - *+9%+*-6< &$#"<6*(+. :(- '(1+*-,8 (+#36 -*$;&+ *+98%+B( '"//-&"31
-4- &"0.-$1(-$:31 .

A#4B>6*-6 (-("45*87 '(1+*-, 1+94->+6('. % 9+%-'-<$'(- $( ($;$, 2$&#4B>6* 4- 21-*(61
*+21.<"B # #$<25B(61" ' 2$<$C5B #+064. USB, #+064. 2+1+44645*$;$ -4-
2$'46&$%+(645*$;$ 2$1(+ -4- "&+46**$ >6169 '6(5.

W+;$4$%$>*86 '(1+*-,8 *+ *62$'16&'(%6**$ 2$&#4B>6**87 21-*(61+7 %#4B>+B('. 2"(6<
"&+46*-. '(1$#- :sh:\  (Suppress Header) -9 9+2-'- % H+=46 /etc/printcap . :(- 9+;$4$%$>*86
'(1+*-,8 -'2$459"B( ($45#$ '-<%$48 2616%$&+ '(1$#- &4. *$%87 '(1$#. ?6#$($18<
21-*(61+< <$36( 2$(160$%+(5'. H-45(1 /usr/share/examples/printing/hpif , >($08
216&$(%1+(-(5 '("26*>+(8= (6#'(. Y-45(1 *+'(1+-%+6( 21-*(618 PCL *+ 26>+(5 #+#
%$9%1+(+ #+16(#-, (+# - 2616%$&+ '(1$#- 21- 2$4">6*-- '-<%$4+ 2616%$&+ '(1$#-.

W+;4+%*86 '(1+*-,8 &4. '6(6%87 21-*(61$% &$43*8 08(5 *+'(1$6*8 *+ '+<$< 21-*(616.
W+2-'- 9+;4+%*87 '(1+*-, % /etc/printcap  -;*$1-1"B('.. ?+'(1$=#- $08>*$ &$'("2*8 >6169
2+*645 "21+%46*-. 21-*(61+ -4- %60--*(61H6=' #$*H-;"1+,--, #$($18= <$3*$ $(#18(5 %
01+"9616.

11.5.7. K=%&(8 '%.#"+.-":

F1-<618 H+=4$%: /usr/share/examples/printing/ .

C7B%+%.,(+% @% ,1,(-3- @-#"(1 4.3BSD , /usr/share/doc/smm/07.lpd/paper.ascii.gz .
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E(1+*-,8 E21+%$>*-#+: printcap(5) , lpd(8) , lpr(1) , lpc(8) , lprm(1) , lpq(1) .

11.6. G"-6%# &%&.#>: =#<+.%
?6'#$45#$ &1";-7 '-'(6< 26>+(- &$'("2*8 % &$2$4*6*-6 # %'(1$6**$= lpd(8) . :(- '-'(6<8
$06'26>-%+B( 2$&&613#" &1";-7 21$($#$4$% -4- &$2$4*-(645*86 %$9<$3*$'(-.

11.6.1. CUPS (Common UNIX¨ Printing System)

CUPS Ñ D($ 2$2"4.1*+. '-'(6<+ 26>+(-, &$'("2*+. %$ <*$;-7 $261+,-$**87 '-'(6<+7.
U'2$459$%+*-6 CUPS % FreeBSD $2-'+*$ % $(&645*$= '(+(56: CUPS

11.6.2. HPLIP

G$<2+*-. Hewlett Packard 216&$'(+%4.6( '-'(6<" 26>+(-, 2$&&613-%+BC"B <*$;-6 -7
'(1"=*86 - 4+961*86 21-*(618. F$1( *+7$&-('. % print/hplip . O'*$%*+. %60-'(1+*-,+
1+'2$4$36*+ 2$ +&16'" https://developers.hp.com/hp-linux-imaging-and-printing . F$1(
$01+0+(8%+6( %'6 &6(+4- "'(+*$%#- % FreeBSD. U*H$1<+,-. 2$ *+'(1$=#6 &$'("2*+ *+
'(1+*-,6 https://developers.hp.com/hp-linux-imaging-and-printing/install .

11.6.3. LPRng

LPRng 084 1+91+0$(+* #+# "4">@6**+. +45(61*+(-%+ lpd(8) . F$1( *+7$&-('. % sysutils/LPRng .
F$&1$0*$'(- - &$#"<6*(+,-B <$3*$ *+=(- *+ https://lprng.sourceforge.net/ .
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F'+)+ 12. G)(%<1+, &()>#&.%>(&.3 & Linux

12.1. 5;0("
FreeBSD 216&$'(+%4.6( (=7%(1+'31-M  &%$->*"B '$%<6'(-<$'(5 ' Linux¨, >+'($
*+98%+6<"B Linuxulator, >($ 2$9%$4.6( 2$459$%+(64.< "'(+*+%4-%+(5 - 9+2"'#+(5
*6-9<6*I**86 Linux-0-*+1*-#-. :($ &$'("2*$ &4. +17-(6#("1 x86 (#+# 32, (+# - 64 0-() -
AArch64. ?6#$($186 '26,-H->*86 &4. Linux H"*#,-- $261+,-$**$= '-'(6<8 2$#+ *6
2$&&613-%+B('.; % $'*$%*$< D($ #+'+6('. H"*#,-$*+45*$'(-, '%.9+**$= ' $0$1"&$%+*-6<
-4- "21+%46*-6< '-'(6<$=, (+#$= #+# cgroups -4- 21$'(1+*'(%+ -<I*.

F163&6 >6< >-(+(5 D(" ;4+%", *6$07$&-<$:

¥ W*+(5, #+# "'(+*$%-(5 &$2$4*-(645*$6 '($1$**66 21$;1+<<*$6 $06'26>6*-6 .

F1$>-(+=(6 D(" ;4+%", >($08 "9*+(5:

¥ G+# %#4B>-(5 &%$->*"B '$%<6'(-<$'(5 ' Linux % '-'(6<6 FreeBSD.

¥ G+# "'(+*$%-(5 &$2$4*-(645*86 $0C-6 0-04-$(6#- Linux.

¥ G+# "'(+*$%-(5 Linux-21-4$36*-. % '-'(6<6 FreeBSD.

¥ G+# 16+4-9$%+*+ '$%<6'(-<$'(5 ' Linux % FreeBSD.

12.2. S+&."(@8+ ;%1+"1(@ &()>#&.%>(&.% & Linux
F$ "<$4>+*-B 0-*+1*+. '$%<6'(-<$'(5 ' linux(4)  *6 %#4B>6*+.

S($08 %#4B>-(5 ABI Linux 21- 9+;1"9#6, %82$4*-(6 '46&"BC"B #$<+*&":

# sysrc linux_enable="YES"

F$'46 %#4B>6*-. 6;$ <$3*$ 9+2"'(-(5 069 26169+;1"9#-, %82$4*-% '46&"BC"B #$<+*&":

# service linux start

:($;$ &$'(+($>*$ &4. 1+0$(8 '(+(->6'#- '%.9+**87 Linux-0-04-$(6#.

E61%-' Linux 9+;1"9-( *6$07$&-<86 <$&"4- .&1+ - '<$*(-1"6( H+=4$%86 '-'(6<8,
$3-&+6<86 Linux-21-4$36*-.<-, % /compat/linux . U7 <$3*$ 9+2"'#+(5 (+# 36, #+# - 1$&*86
FreeBSD-21-4$36*-.; $*- %6&"( '60. 2$>(- (+# 36, #+# 1$&*86 21$,6''8, - -7 <$3*$
(1+''-1$%+(5 - $(4+3-%+(5 $08>*8<- '2$'$0+<-.

L6#"C66 '$&613-<$6 /compat/linux  <$3*$ 21$%61-(5, %82$4*-% '46&"BC"B #$<+*&":

# ls -l /compat/linux/

273

https://man.freebsd.org/cgi/man.cgi?query=linux&sektion=4&format=html

