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Chapter 1. !"#$%
D#+$,- ."#$%&( Ñ E&# 0.#0#; 0'/@$'/) '(%,(+'57 "(07#+#1 '( %#**6'/%(?// 1 ."#$%&$.
F(% .#%(8('# 1 [Brooks], 61$,/9$'/$ 9/0,( 69(0&'/%#1 ."#$%&( ."/1#+/& %
E%0.#'$'?/(,-'#*6 "#0&6 %#**6'/%(?/: 1 ."#$%&$. G( .#0,$+'/$ 4#+5 FreeBSD
8'(9/&$,-'# 61$,/9/, %(% %#,/9$0&1# (%&/1'57 .#,-8#1(&$,$:, &(% / %#**/&&$"#1, 9&#
0##&1$&0&1$''# ."/1$,# % "#0&6 %#**6'/%(?/:. 2(''() *#+$,- ."#$%&( .#*#@$& 0'/8/&-
E&/ '(%,(+'5$ "(07#+5 8( 09>& ."$+#0&(1,$'/) (%&6(,-'#4# #./0('/) ."#$%&(.

H# 1"$*) 15;#"#1 1 Core 1 2002 4#+6 D("% D=""$: 8()1/,: ÇA ."#&/1 +,/''#4# 01#+(
."(1/,, &(% %(% E&# 6+#1,$&1#")$& 0%,#''#0&/ % ="/0."6+$'?// / ."#&/1#"$9/&
&$7'#?$'&"/9'#0&/, 1 %#&#"#: ."#$%& &(% '6@+($&0).È [FreeBSD]. I&( *#+$,- ."#$%&( '$
."$+'(8'(9$'( +,) &#4#, 9&#;5 #."(1+51(&- 0#8+('/$ #4"('/9$'/: +,) "(8"(;#&9/%#1, (
0,6@/& /'0&"6*$'&#* +,) #;,$49$'/) %##"+/'(?//. <'( ."/81('( #./051(&- ."#$%&, +(1()
#;8#" &#4#, %(% 15.#,')=&0) "(8,/9'5$ ."#?$005. I&# 11$+$'/$ 1 &#, %(% "(;#&($& ."#$%&
FreeBSD.

D#+$,- ."#$%&( FreeBSD ;6+$& #./0('( .# 0#0&#)'/= '( 1 /=,) 2004 4#+(. <'( #0'#1('( '(
"(;#&$ J/,-0( K#"4$'0$'( [J¿rgensen], #L/?/(,-'57 +#%6*$'&(7 FreeBSD, #;06@+$'/)7 1
0./0%(7 "(005,%/ FreeBSD / /'&$"1-= 0 "(8"(;#&9/%(*/.

!#0,$ #."$+$,$'/) /0.#,-86$*57 &$"*/'#1 1 E&#* +#%6*$'&$ ;6+$& #./0('(
#"4('/8(?/#''() 0&"6%&6"( (1%,=9() #./0('/) "#,$: / ,/'// %#**6'/%(?//),
"(00*#&"$'( *#+$,- *$&#+#,#4//, ( .#0,$ ."$+0&(1,$'/) /'0&"6*$'&#1, /0.#,-86$*57 +,)
%#'&"#,) ."#?$00#1, ;6+6& #./0('5 #."$+$,>''5$ ."#?$005. H 8(%,=9$'/$ ;6+6&
."$+0&(1,$'5 #0'#1'5$ .#+."#$%&5 ."#$%&( FreeBSD.

[FreeBSD] M(8+$,5 1.2 / 1.3 #./051(=& 1/+$'/$ / ("7/&$%&6"'5$ ."/'?/.5 ."#$%&(.
H/+$'/$ 0L#"*6,/"#1('# %(%: "N#8+(&- '(/,69B/: .(%$& #.$"(?/#''#: 0/0&$*5,
.#+#;'#: UNIX¨, 0 +#,@'5* 61(@$'/$* % #"/4/'(,-'#: /+$#,#4// ."#4"(**'57
/'0&"6*$'&#1, ( &(%@$ % 6+#;0&16 /0.#,-8#1('/), ."#/81#+/&$,-'#0&/ / 0&(;/,-'#0&/."
O"7/&$%&6"'5$ ."/'?/.5 .#*#4(=& #."$+$,/&-, '(7#+/&0) ,/ ."#;,$*(, %#&#"6= %&#-&#
7#9$& "$B/&-, 1 "(*%(7 ."#$%&(

[1] I&# 0#4,(06$&0) 0 8(%#'#* P"6%0(, 0#4,(0'# %#&#"#*6 +#;(1,$'/$ '#1#4# 9$,#1$%( 1 8(+$"@/1(=3/:0) ."#$%& 0+$,($&
$4# $3> ;#,$$ 8(+$"@(''5*, .#0%#,-%6 61$,/9/& .#&"$;'#0&- 1 %#**6'/%(?//. D#+$,- ."#$%&( Ñ E&# /'0&"6*$'& +,)
0'/@$'/) .#&"$;'#0&/ 1 %#**6'/%(?//.
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Chapter 2. !&%'(')'*+,

2.1. -./+0*$1/2
"O%&/1'#0&-" Ñ E&# E,$*$'& "(;#&5, 15.#,')$*5: 1 7#+$ ."#$%&( [PMI]. Q '$> $0&-
"$86,-&(&, %#&#"5: 1$+>& % +#0&/@$'/= ?$,/. R(%#: "$86,-&(& *#@$& ;5&- ,/;# 17#+#* +,)
+"64#: (%&/1'#0&/, ,/;# 9(0&-= .#0&(1%/ ."#?$00(.

2.2. 3%$4'11
!"#?$00 Ñ E&# ")+ +$:0&1/:, 1$+63/7 % #."$+$,>''#*6 "$86,-&(&6. !"#?$00 *#@$& 0#0&#)&-
/8 #+'#4# /,/ '$0%#,-%/7 .#+."#?$00#1. !"/*$"#* ."#?$00( )1,)$&0) ."#$%&/"#1('/$
."#4"(**'#4# #;$0.$9$'/).

2.3. 5$)2 (hat)
"Hat" (B,).() )1,)$&0) 0/'#'/*#* "#,/. M#,- /*$$& #."$+$,>''5$ #;)8(''#0&/ 1 ."#?$00$
/ #&1$&0&1$''#0&- 8( "$86,-&(& ."#?$00(. M#,- 15.#,')$& +$:0&1/). S$&%# #."$+$,$'#, .#
%(%/* 1#."#0(* 69(0&'/%/ ."#$%&( / ,=+/ 1'$ ."#$%&( +#,@'5 #;"(3(&-0) %
#&1$&0&1$''#*6, 15.#,')=3$*6 E&6 "#,-.

2.4. 5'#6)2/7/
ÇM$86,-&(&È Ñ E&# %#'$9'5: ."#+6%& ."#?$00(. I&# 0/'#'/* .#')&/) Ç.#0&(1,)$*5:
"$86,-&(&È, %#&#"5: #."$+$,)$&0) %(% Ç,=;#: /8*$"/*5:, #0)8($*5:, ."#1$")$*5:
"$86,-&(&, /&#4 /,/ E,$*$'&, %#&#"5: +#,@$' ;5&- ."#/81$+>' +,) 8(1$"B$'/) ."#$%&(
/,/ $4# 9(0&/. S(0&# /0.#,-86$&0) 1 ;#,$$ 68%#* 0*50,$ 1 #&'#B$'// 1'$B'$4#
.#0&(1,)$*#4# "$86,-&(&(, %#&#"5: .#+,$@/& 6&1$"@+$'/= 0.#'0#"#* ."#$%&( /,/
8(%(89/%#*È 0#4,(0'# [PMI]. !"/*$"(*/ "$86,-&(&#1 )1,)=&0) ."#4"(**'#$ #;$0.$9$'/$,
."/')&#$ "$B$'/$ /,/ '(./0(''5: #&9>&.

2.5. FreeBSD
T#1#") "FreeBSD", *5 .#+"(86*$1($* UNIX-.#+#;'6= #.$"(?/#''6= 0/0&$*6 FreeBSD,
#0'#1(''6= '( BSD, &#4+( %(% 4#1#") "!"#$%& FreeBSD", *5 .#+"(86*$1($* #"4('/8(?/=
."#$%&(.
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Chapter 3. !%87*+#74+$**7, 1/%6./6%7
U#&) '/%&# '$ )1,)$&0) 1,(+$,-?$* FreeBSD, #"4('/8(?/) FreeBSD "(8+$,$'( '( )+"#,
%#**/&&$"#1 / 69(0&'/%#1 / )1,)$&0) 9(0&-= 0##;3$0&1( FreeBSD, %#&#"#$ 063$0&16$&
1#%"64 '$>.

N&"6%&6"( ."#$%&( FreeBSD (1 .#")+%$ 6;51('/) .#,'#*#9/:)

9%6&&7 :$)+;'1/0$ )<('=

<0'#1'5$ 69(0&'/%/ 9

F#**/&&$"5 318

Q9(0&'/%/ ~3000

F#,/9$0&1# %#**/&&$"#1 ;5,# #."$+$,$'# .6&$* ('(,/8( @6"'(,#1 CVS 0 1 )'1(") 2004
4#+( .# 31 +$%(;") 2004 4#+(, ( 0./0#% 69(0&'/%#1 Ñ .6&$* ."#0*#&"( .$"$9') 1'$0$''57
/8*$'$'/: / #&9>&#1 # ."#;,$*(7.

<0'#1'#: "$06"0 0##;3$0&1( FreeBSD Ñ E&# $4# "(8"(;#&9/%/: %#**/&&$"5 /
%#'&"/;-=&#"5. V*$''# /7 1%,(+ .#81#,)$& ."#$%&6 "(81/1(&-0). <;59'5$ "(8"(;#&9/%/
'(851(=&0) 69(0&'/%(*/ (%#'&"/;-=&#"(*/). !# 0#0&#)'/= '( 1 )'1(") 2003 4#+( 1
."#$%&$ '(09/&51($&0) #%#,# 5500 %#'&"/;-=&#"#1.

F#**/&&$"5 Ñ E&# "(8"(;#&9/%/, #;,(+(=3/$ ."/1/,$4/$: 1'#0/&- /8*$'$'/). <;59'#
E&# '(/;#,$$ (%&/1'5$ "(8"(;#&9/%/, %#&#"5$ 4#&#15 &"(&/&- 01#> 1"$*) '$ &#,-%# '(
/'&$4"(?/= 0#;0&1$''#4# %#+(, '# / '( /'&$4"(?/= %#+(, ."$+#0&(1,$''#4#
"(8"(;#&9/%(*/ ;$8 &(%#: ."/1/,$4//. <'/ &(%@$ 15;/"(=& #0'#1'6= %#*('+6 / /*$=&
+#0&6. % 8(%"5&5* #;06@+$'/)*.

!"#$%& *#@'# "(8+$,/&- '( 9$&5"$ #&+$,-'5$ 9(0&/, / ;#,-B/'0&1# "(8"(;#&9/%#1
0#0"$+#&#9(& 01#> 69(0&/$ '( #+'#: /8 9(0&$: FreeBSD. I&/ 9$&5"$ 9(0&/ Ñ "(8"(;#&%( )+"(,
"(8"(;#&%( .#,-8#1(&$,-0%#4# ."#0&"('0&1(, .#"&5 / +#%6*$'&(?/). !#+ ;(8#1#: 0/0&$*#:
.#+"(86*$1(=&0) %(% )+"#, &(% / .#,-8#1(&$,-0%#$ ."#0&"('0&1#.

I&# "(8+$,$'/$ /8*$')$& '(B6 &(;,/?6 0,$+6=3/* #;"(8#*:

N&"6%&6"( ."#$%&( FreeBSD 0 69(0&'/%(*/, /*$=3/*/ ."(1( '( 8(./0-, .# %(&$4#"/)*

9%6&&7 :7/'8$%+, :$)+;'1/0$ )<('=

<0'#1'5$ 69(0&'/%/ 9

F#**/&&$"5 P(8#15: 164

Docs 45

!#"&5 166

Total 374

Q9(0&'/%/ ~3000
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F#,/9$0&1# %#**/&&$"#1 .# #;,(0&)* ;5,# #."$+$,$'# .6&$* ('(,/8( @6"'(,#1 CVS 0 1
)'1(") 2004 4#+( .# 31 +$%(;") 2004 4#+(. <;"(&/&$ 1'/*('/$, 9&# *'#4/$ %#**/&&$"5
"(;#&(=& 1 '$0%#,-%/7 #;,(0&)7, .#E&#*6 #;3$$ 9/0,# ;#,-B$ "$(,-'#4# %#,/9$0&1(
%#**/&&$"#1. <;3$$ %#,/9$0&1# (%&/1'57 6'/%(,-'57 %#**/&&$"#1 '( /='- 2022 4#+(
0#0&(1,),# 317.

F#**/&&$"5 +$,)&0) '( &"/ 4"6..5: %#**/&&$"5, 8('/*(=3/$0) &#,-%# #+'#: #;,(0&-=
."#$%&( ('(."/*$", L(:,#15*/ 0/0&$*(*/), %#**/&&$"5, 69(0&16=3/$ &#,-%# 1 #+'#*
.#+."#$%&$, / %#**/&&$"5, 1'#0)3/$ /8*$'$'/) 1 "(8'5$ 9(0&/ %#+(, 1%,=9()
.#+."#$%&5. !#0%#,-%6 '$%#&#"5$ %#**/&&$"5 "(;#&(=& '(+ "(8'5*/ 9(0&)*/, #;3$$
%#,/9$0&1# 1 "(8+$,$ %#**/&&$"#1 &(;,/?5 15B$, 9$* 1 ."$+5+63$: &(;,/?$.

A+"# )1,)$&0) #0'#1'5* 0&"#/&$,-'5* ;,#%#* FreeBSD. U#&) .#,-8#1(&$,-0%/$
."/,#@$'/) 8(3/3$'5 #& 0;#$1 1 +"64/7 .#,-8#1(&$,-0%/7 ."/,#@$'/)7, 10) 0/0&$*(
6)81/*( #& #B/;#% 1 )+"$. I&#, 1 0#9$&('// 0 #4"#*'5* %#,/9$0&1#* 8(1/0/*#0&$: 1 )+"$ /
&$*, 9&# '$,$4%# 61/+$&- 10$ .#0,$+0&1/) /8*$'$'/) )+"(, &"$;6$& #& "(8"(;#&9/%#1
#&'#0/&$,-'# .#,'#4# .#'/*('/) )+"(. D'#@$0&1$''5$ 60/,/) .# "(8"(;#&%$ 1 )+"$ &(%@$
&"$;6=& ;#,$$ &$0'#: %##"+/'(?//, 9$* .#,-8#1(&$,-0%/$ ."/,#@$'/).

<0'#1'5$ 6&/,/&5, /81$0&'5$ %(% .#,-8#1(&$,-0%#$ #%"6@$'/$ (userland), ."$+#0&(1,)=&
/'&$"L$:0, %#&#"5: #."$+$,)$& FreeBSD, 1%,=9() .#,-8#1(&$,-0%/: /'&$"L$:0, #;3/$
;/;,/#&$%/ / 1'$B'/$ /'&$"L$:05 +,) .#+%,=9$'/) %,/$'&#1. H '(0&#)3$$ 1"$*) 162
9$,#1$%( 69(0&16=& 1 "(8"(;#&%$ / .#++$"@%$ .#,-8#1(&$,-0%#4# #%"6@$'/), *'#4/$ /8
%#&#"57 )1,)=&0) 0#."#1#@+(=3/*/ (maintainers) +,) 01#$: 9(0&/ %#+(. H#."#05
0#."#1#@+$'/) ;6+6& "(00*#&"$'5 1 "(8+$,$ N#."#1#@+$'/$.

2#%6*$'&(?/) #;"(;(&51($&0) !"#$%&#* +#%6*$'&(?// FreeBSD / 1%,=9($& 10$ +#%6*$'&5,
01)8(''5$ 0 ."#$%&#* FreeBSD, 1%,=9() 1$;-0&"('/?5. H &$9$'/$ 2004 4#+( 101 9$,#1$%
1'$0,/ /8*$'$'/) 1 !"#$%& +#%6*$'&(?// FreeBSD.

!#"&5 Ñ E&# %#,,$%?/) *$&(+(''57, '$#;7#+/*57 +,) %#""$%&'#: 0;#"%/ ."#4"(**'57
.(%$&#1 1 FreeBSD. J(."/*$", .#"& +,) 1$;-;"(68$"( Mozilla 0#+$"@/& /'L#"*(?/= # &#*,
#&%6+( 8(4"6@(&- /07#+'5: %#+, %(%/$ .(&9/ ."/*$')&- / %(%, ( &(%@$ %(% .(%$& +#,@$'
;5&- 60&('#1,$' 1 0/0&$*$. I&# .#81#,)$& (1&#*(&/8/"#1(''5* /'0&"6*$'&(* 8(4"6@(&-,
0#;/"(&- / 60&('(1,/1(&- .(%$&5. J( *#*$'& '(./0('/) +#0&6.'# ;#,$$ 12600 .#"&#1 [1],
'(9/'() #& 1$;-0$"1$"#1 / /4" +# )85%#1 ."#4"(**/"#1('/) / ;#,-B/'0&1( &/.#1
."/,#@$'/:, /0.#,-86$*57 '( 0#1"$*$''57 %#*.-=&$"(7. !#"&5 .#+"#;'#
"(00*(&"/1(=&0) 1 "(8+$,$ !#+."#$%& Ports.

[1] N&(&/0&/%( .#,69$'( .#+09>&#* %#,/9$0&1( 8(./0$: 1 L(:,$, 8(4"6@$''#* portsdb '( 1 (."$,) 2005 4#+(. portsdb
)1,)$&0) 9(0&-= .#"&( sysutils/portupgrade.
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Chapter 4. >'/$($)$8+;'1.7, ?$(')2

4.1. >$(')2 %7#%7"$/.+
J$ 063$0&16$& #."$+$,>''#: *#+$,/ &#4#, %(% ,=+/ ./B6& %#+ 1 FreeBSD. <+'(%# J/,-0
K#"4$'00$' ."$+,#@/, *#+$,- &#4#, %(% '(./0(''5: %#+ /'&$4"/"6$&0) 1 ."#$%&.

D#+$,- K#"4$'00$'( +,) /'&$4"(?// /8*$'$'/:

@/7& A)'(6<B+=, '1)+ 61&'C*$ A)'(6<B+=, '1)+ *'6(7;*$

."#4"(**/"#1('/$ "$?$'8/"#1('/$

"$?$'8/"#1('/$ ."$+1("/&$,-'() ."#1$"%(
.$"$+ %#**/&#*

."#4"(**/"#1('/$

."$+1("/&$,-'() ."#1$"%(

.$"$+ %#**/&#*
"$,/8 +,) "(8"(;#&%/ ."#4"(**/"#1('/$

"$,/8 +,) "(8"(;#&%/ .("(,,$,-'() #&,(+%( ."#4"(**/"#1('/$

.("(,,$,-'() #&,(+%( "$,/8 +,) ."#/81#+0&1( ."#4"(**/"#1('/$

"$,/8 +,) ."#/81#+0&1( ."#4"(**/"#1('/$

"M$,/8 +,) "(8"(;#&%/" Ñ E&# 1$&%( FreeBSD-CURRENT ("-CURRENT"), ( ""$,/8 +,)
."#/81#+0&1(" Ñ 1$&%( FreeBSD-STABLE ("-STABLE") [J¿rgensen].

I&# *#+$,- +,) #+'#4# /8*$'$'/), %#&#"() .#%(851($&, 9&# .#0,$ '(./0('/) %#+(
"(8"(;#&9/%/ /36& "$?$'8/"#1('/$ 0##;3$0&1( / .5&(=&0) /'&$4"/"#1(&- E&# /8*$'$'/$
1 01#/ 0#;0&1$''5$ 0/0&$*5. !#0,$ /'&$4"(?// /8*$'$'/) 1 1$"0/= "(8"(;#&%/,
'(851($*6= FreeBSD-CURRENT, #'# &$0&/"6$&0) *'#4/*/ .#,-8#1(&$,)*/ /
"(8"(;#&9/%(*/ 0##;3$0&1( FreeBSD. !#0,$ +#0&(&#9'#4# &$0&/"#1('/) #'# #;C$+/')$&0) 0
."#/81#+0&1$''#: 1$"0/$:, '(851($*#: FreeBSD-STABLE. W0,/ %(@+() 0&(+/) '$ 8(1$"B$'(
60.$B'#, "(8"(;#&9/%6 '$#;7#+/*# 1$"'6&-0), 1'$0&/ /8*$'$'/) 1 %#+ / .$"$8(.60&/&-
."#?$00. V'&$4"(?/) /8*$'$'/) 1 -CURRENT /,/ -STABLE '(851($&0) 15.#,'$'/$*
%#**/&(.

K#"4$'0$' #;'("6@/,, 9&# ;#,-B/'0&1# "(8"(;#&9/%#1 FreeBSD "(;#&(=& /'+/1/+6(,-'#,
&# $0&- E&( *#+$,- /0.#,-86$&0) .("(,,$,-'# *'#4/*/ "(8"(;#&9/%(*/ 1 "(8,/9'57
&$%63/7 ."#?$00(7 "(8"(;#&%/. M(8"(;#&9/% &(%@$ *#@$& "(;#&(&- '(+ '$0%#,-%/*/
/8*$'$'/)*/ #+'#1"$*$''#, .#E&#*6, #@/+() "$?$'8/"#1('/) /,/ &$0&/"#1('/) #+'#4#
/,/ '$0%#,-%/7 01#/7 /8*$'$'/:, #' *#@$& ./0(&- +"64#$ /8*$'$'/$.

!#0%#,-%6 %(@+5: %#**/& ."$+0&(1,)$& 0#;#: /'%"$*$'&(,-'#$ /8*$'$'/$, E&# *#+$,- 0
#9$'- 150#%#: 0&$.$'-= /'%"$*$'&(,-'#0&/. F#**/&5 ."#/07#+)& '(0&#,-%# 9(0&#, 9&# 8(
#+/' 4#+ [1], ;5,# 0+$,('# 85427 %#**/&#1, 9&# 0#0&(1,)$& 1 0"$+'$* 233 %#**/&( 1 +$'-.

H "(*%(7 "."#4"(**/"#1('/)" 1 *#+$,/ K#"4$'0$'(, %(@+5: ."#4"(**/0& /*$$& 01#:
0#;0&1$''5: 0&/,- "(;#&5 / 0,$+6$& 01#/* 0#;0&1$''5* *#+$,)* "(8"(;#&%/. I&#& E&(.
1.#,'$ *#4 ;5 '(851(&-0) ""(8"(;#&%#:", &(% %(% #' 1%,=9($& 0;#" / ('(,/8 &"$;#1('/:,
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0/0&$*'#$ / +$&(,-'#$ ."#$%&/"#1('/$, "$(,/8(?/= / ."#1$"%6. <+'(%#, $+/'0&1$''5*
"$86,-&(&#* E&/7 .#+E&(.#1 )1,)=&0) /07#+'5: %#+ /,/ +#%6*$'&(?/) 0/0&$*5.

N &#9%/ 8"$'/) .#B(4#1#: *#+$,/ (&(%#: %(% %(0%(+'() *#+$,-), #0&(,-'5$ E&(.5 *#@'#
"(00*(&"/1(&- %(% +(,-'$:B6= ."#1$"%6 / /'&$4"(?/= 0/0&$*5. I&( /'&$4"(?/) 0/0&$*5
&(%@$ 1(@'( +,) #."$+$,$'/) &#4#, ;6+$& ,/ /8*$'$'/$ ."/')&# 0##;3$0&1#*. 2# *#*$'&(
L/%0(?// %#+( "(8"(;#&9/% 1#,$' 15;/"(&-, '(0%#,-%# (%&/1'# #' ;6+$& #;06@+(&- $4# 0
#0&(,-'5*/ 69(0&'/%(*/ ."#$%&(. S&#;5 -CURRENT *#4 15.#,')&- "#,- ;6L$"( (.#81#,))
#&%(&51(&- /+$/, %#&#"5$ #%(8(,/0- 0 '$15)1,$''5*/ '$+#0&(&%(*/), */'/*(,-'5: 0"#%,
1 &$9$'/$ %#&#"#4# /8*$'$'/) +#,@'5 #0&(1(&-0) 1 -CURRENT .$"$+ 0,/)'/$* 1 -STABLE,
0#0&(1,)$& 3 +'). R(%#$ 0,/)'/$ '(851($&0) MFC (Merge From Current).

H(@'# #;"(&/&- 1'/*('/$ '( 0,#1# "/8*$'$'/$". P#,-B/'0&1# %#**/&#1 '$ 0#+$"@(&
"(+/%(,-'# '#157 L6'%?/:, ( ."$+0&(1,)=& 0#;#: #;'#1,$'/) +,) .#++$"@%/.

W+/'0&1$''5*/ /0%,=9$'/)*/ /8 E&#: *#+$,/ )1,)=&0) /0."(1,$'/) ;$8#.(0'#0&/ /
/8*$'$'/) 1 L6'%?/)7, #;C)1,$''57 60&("$1B/*/ 1 1$&%$ -CURRENT. H E&/7 0,69()7
/8*$'$'/) *#46& ;5&- 1'$0$'5 '(.")*6= 1 1$&%6 -STABLE.

H +#.#,'$'/$ % *'#@$0&16 ,=+$:, "(;#&(=3/7 '(+ ."#$%&#*, 063$0&16$& *'#@$0&1#
01)8(''57 ."#$%&#1 1 "(*%(7 FreeBSD. I&# *#46& ;5&- ."#$%&5, "(8"(;(&51(=3/$
0#1$"B$''# '#15$ L6'%?//, .#+."#$%&5 /,/ ."#$%&5, "$86,-&(&5 %#&#"57 /'&$4"/"6=&0)
1 FreeBSD [2]. I&/ ."#$%&5 1./051(=&0) 1 FreeBSD &(% @$, %(% / #;59'5$ "(8"(;#&%/: #'/
0#8+(=& %#+, %#&#"5: /'&$4"/"6$&0) 0 ."#$%&#* FreeBSD. <+'(%# '$%#&#"5$ /8 '/7
('(."/*$", Ports / Documentation) /*$=& ."/1/,$4/= ."/*$')&-0) % #;$/* 1$&%(* /,/
%#**/&/&- '(.")*6= %(% 1 -CURRENT, &(% / 1 -STABLE.

J$ 063$0&16$& 0&('+("&#1 .# 15.#,'$'/= ."#$%&/"#1('/), &(%@$ %(% /
?$'&"(,/8#1(''#4# "$.#8/&#"/) +,) 7"('$'/) ."#$%&#1. <0'#1'#: +/8(:' 18)& /8 4.4BSD.
[3] !#0%#,-%6 ."#$%&/"#1('/$ )1,)$&0) 9(0&-= E&(.( "!"#4"(**/"#1('/$" 1 *#+$,/
K#"4$'0$'(, %(@+5: "(8"(;#&9/% /,/ .#+."#$%& 0(* "$B($&, %(% E&# +#,@'# 15.#,')&-0).
2(@$ $0,/ ."#$%&/"#1('/$ +#,@'# 7"('/&-0) 1 ?$'&"(,/8#1(''#* "$.#8/&#"//,
"$86,-&(&5 E&(.#1 ."#$%&/"#1('/) ;6+6& /*$&- #4"('/9$''6= .#,$8'#0&-, &(% %(%
"(8,/9/) 1 *$&#+#,#4/)7 0+$,(=& /7 .,#7# 0#1*$0&/*5*/, $0,/ 1##;3$ 0#1*$0&/*5*/.
2,) #;3$4# ."#$%&/"#1('/) ."#$%&(, ."#$%& .#,(4($&0) '( .#+."#$%&5, %#&#"5$
+#4#1("/1(=&0) # 0#1*$0&/*57 /'&$"L$:0(7 *$@+6 0#;#:, ( '$ '( +/%&(& /'&$"L$:0#1.

4.2. D'/0+ %')+#$0
H$"0// FreeBSD ,69B$ 10$4# /,,=0&"/"6=&0) +$"$1#* 0 *'#@$0&1#* 1$&1$:, 4+$ %(@+()
#0'#1'() 1$&1- ."$+0&(1,)$& #0'#1'6= 1$"0/=. D/'#"'5$ 1$"0// ."$+0&(1,$'5 1$&1)*/
#0'#1'57 1$&1$:.

H 0,$+6=3$* +$"$1$ "$,/8#1 0&"$,%/, 0,$+6=3/$ +"64 8( +"64#* 1 #."$+$,>''#*
'(."(1,$'//, ."$+0&(1,)=& 1$&%6. !")*#64#,-'/%/ 0# 0.,#B'5*/ ,/'/)*/ / "#*;5
#;#8'(9(=& #L/?/(,-'5$ "$,/85. !")*#64#,-'/%/ 0 .6'%&/"'5*/ ,/'/)*/
."$+0&(1,)=& 1$&%6 "(8"(;#&%/ '( &#& *#*$'&. H$&%/ ;$8#.(0'#0&/ #;#8'(9$'5 #1(,(*/.
M#*;5 #&,/9(=&0) #& .")*#64#,-'/%#1 &$*, 9&# #'/ ."$+0&(1,)=& "(81/,%6, &# $0&- *$0&#,
4+$ 1$&%( "(8+$,)$&0) '( +1$ 1$&%/, #+'( /8 %#&#"57 0&('#1/&0) .#+1$&%#:. J(."/*$", '(
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4.0-RELEASE 1$&%( 4.0-CURRENT "(8+$,/,(0- '( 4-STABLE / 5.0-CURRENT. J( 4.5-RELEASE 1$&%(
"(81$&1/,(0- '( 1$&%6 ;$8#.(0'#0&/ .#+ '(81('/$* RELENG_4_5.

!"#$%&' 1. ()*)+& *),"-&+ FreeBSD

!1*$0*E' 0E&61.+ F$%. 1(')7* +# A)'(6<B+' ?+*$%*E'
0E&61.+

É

3.0 Current (1$&%( "(8"(;#&%/) H$&%/ Releng 3: 15.60%/ 0 3.0
Release .# 3.5 Release,
1$+63/$ % 15.60%6 3.5.1
Release / .#0,$+6=3$: 1$&%$
3 Stable

4.0 Current (1$&%( "(8"(;#&%/) M$,/8 3.1 H$&1/ Releng 4: "$,/85 0 4.1
.# 4.6 (/ "$,/8 4.6.2), 8(&$*
"$,/85 0 4.7 .# 4.11 (10$,
'(9/'() 0 "$,/8( 4.3, &(%@$
1$+63/$ % 1$&1/ Releng_4_n),
/ .#0,$+6=3() 1$&1- "$,/8(
4

5.0 Current (1$&%( "(8"(;#&%/) M$,/8 4.0 H$&1/ Releng 5: M$,/85 0 5.0
+# 5.4 (8( /0%,=9$'/$* 5.0 /
5.3, %#&#"5$ &(%@$ 1$+6& %
1$&%$ Releng_5_n), /
.#0,$+6=3() 1$&%( "$,/8( 5

6.0 Current (1$&%( "(8"(;#&%/) M$,/8 5.3
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!1*$0*E' 0E&61.+ F$%. 1(')7* +# A)'(6<B+' ?+*$%*E'
0E&61.+

É

!#0,$+')) 1$"0/) -CURRENT 10$4+( #;#8'(9($&0) %(% -CURRENT, ( .#0,$+'/: "$,/8 -STABLE
10$4+( #;#8'(9($&0) %(% -STABLE. J( E&#* "/06'%$ -STABLE #&'#0/&0) % 4-STABLE, ( -CURRENT
#&'#0/&0) % 5.0-CURRENT .#0,$ 5.0-RELEASE. [FreeBSD]

Ç<0'#1'#: 15.60%È 10$4+( 0#8+(>&0) /8 1$&%/ -CURRENT. <+'(%# 1$&%( -CURRENT '$
#;)8(&$,-'# +#,@'( "(81$&1,)&-0) 1 E&#& *#*$'&, ( *#@$& 0#0"$+#&#9/&-0) '(
0&(;/,/8(?//. !"/*$"#* E&#4# )1,)$&0) &#, 9&# .#0,$ 3.0-RELEASE, 3.1-RELEASE &(%@$ ;5,
."#+#,@$'/$* 1$&%/ -CURRENT, / -CURRENT '$ 0&(, '(0&#)3$: 1$&%#: "(8"(;#&%/ +# &$7
.#", .#%( '$ ;5, 15.63$' E&#& "$,/8 / '$ ;5,( 0#8+('( 1$&%( 3-STABLE. F#4+( -CURRENT
0'#1( 0&('#1/&0) 1$&%#: "(8"(;#&%/, 8( '/* *#@$& 0,$+#1(&- &#,-%# #0'#1'#: 15.60%.
<@/+($&0), 9&# 1$&%( 5-STABLE ;6+$& #&+$,$'( #& 5.0-CURRENT ."/*$"'# '( *#*$'& 15.60%(
5.3-RELEASE. R#,-%# .#0,$ #&+$,$'/) 5-STABLE 1$&%( "(8"(;#&%/ .#,69/& '(81('/$ 6.0-
CURRENT.

"D/'#"'5: "$,/8" 0#8+($&0) /8 1$&%/ -CURRENT .#0,$ #0'#1'#4# "$,/8( /,/ /8 1$&%/
-STABLE.

J(9/'() 0 1$"0// 4.3-RELEASE [4], %#4+( 15.60%($&0) */'#"'5: "$,/8, #' 0&('#1/&0) Ç1$&%#:
;$8#.(0'#0&/È. I&# ."$+'(8'(9$'# +,) #"4('/8(?/:, %#&#"5$ '$ 7#&)& 0,$+#1(&- 1$&%$
-STABLE / .#&$'?/(,-'5* '#15*//8*$'>''5* L6'%?/)*, %#&#"5$ #'( ."$+,(4($&, '#
1*$0&# E&#4# &"$;6=& (;0#,=&'# 0&(;/,-'#: 0"$+5, #;'#1,)$*#: &#,-%# +,) 1'$+"$'/)
/0."(1,$'/: ;$8#.(0'#0&/. [5]

F(@+#$ #;'#1,$'/$ 1 1$&%$ ;$8#.(0'#0&/ '(851($&0) "6"#1'$* /0."(1,$'/)" (patchlevel).
2,) %(@+#4# 15.#,'$''#4# 6,69B$'/) ;$8#.(0'#0&/ '#*$" 6"#1') /0."(1,$'/)
61$,/9/1($&0), 9&# .#81#,)$& ,$4%# #&0,$@/1(&-, %(%/$ 6,69B$'/) ;$8#.(0'#0&/ ;5,/
"$(,/8#1('5. H 0,69()7 #0#;$''# 0$"-$8'57 6)81/*#0&$: ;$8#.(0'#0&/ *#@$& ;5&-
15.63$' .#,'#0&-= '#15: "$,/8 /8 1$&%/ ;$8#.(0'#0&/. !"/*$"#* E&#4# )1,)$&0) 4.6.2-
RELEASE.

4.3. A0$(.7 ?$(')+
2,) .#+1$+$'/) /&#4#1, *#+$,- "(8"(;#&%/ FreeBSD *#@'# ."$+0&(1/&- 1 1/+$ 0,$+6=3$4#
+$"$1(:
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!"#$%&' 2. ./012 3&4),5 *1-*1/&6'"

2$"$1# "(8"(;#&%/ FreeBSD 0 &$%63/*/ 60/,/)*/ .# "(8"(;#&%$ / '$."$"51'#:
/'&$4"(?/$:.

2$"$1# 0/*1#,/8/"6$& 1$"0// 15.60%#1, 4+$ #0'#1'5$ 1$"0// .#"#@+(=& '#15$ 4,(1'5$
1$&1/, ( 1&#"#0&$.$''5$ 1$"0// )1,)=&0) 1$"0/)*/ 4,(1'#: 1$&1/. H$"7')) 1$&1- Ñ E&#
1$&1- -CURRENT, 1 %#&#"6= /'&$4"/"6$&0) 10) '#1() "(8"(;#&%(, ( 1$&1- -STABLE '(7#+/&0)
'$.#0"$+0&1$''# .#+ '$:. !#+ 1$&1-= -STABLE '(7#+)&0) 0&("5$, '$.#++$"@/1($*5$
1$"0//.

!"#$%& '(7#+/&0) 1 &6*('$ .#0&#)''#: "(8"(;#&%/, / "(8"(;#&9/%/ 15;/"(=& *#+$,/
"(8"(;#&%/, %#&#"5$ 09/&(=& .#+7#+)3/*/. M$86,-&(&5 /7 "(;#&5 8(&$* /'&$4"/"6=&0) 1
-CURRENT, 4+$ ."#7#+)& .("(,,$,-'6= #&,(+%6, / '(%#'$? #;C$+/')=&0) /8 -CURRENT 1
-STABLE. V0."(1,$'/) ;$8#.(0'#0&/ #;C$+/')=&0) /8 -STABLE 1 1$&%/ ;$8#.(0'#0&/.

D'#4/$ %#**/&&$"5 /*$=& 0.$?/(,-'6= #;,(0&- #&1$&0&1$''#0&/. I&/ "#,/ '(851(=&0)
"hats" (B,).(*/). I&/ "#,/ *#46& ;5&- ,/;# ."#$%&'5*/ "#,)*/, '(."/*$", #L/?$" .#
01)8)* 0 #;3$0&1$''#0&-=, ,/;# 0#."#1#@+(=3/* #."$+$,>''#: 9(0&/ %#+(. !#0%#,-%6 E&#
."#$%&, 4+$ ,=+/ +#;"#1#,-'# 6+$,)=& 01#> 01#;#+'#$ 1"$*), ,=+/ 0 '(8'(9$''5*/ "#,)*/
'$ 10$4+( +#0&6.'5. !#E&#*6 #'/ +#,@'5 '(8'(9/&- 8(*$0&/&$,), %#&#"5: *#@$&
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15.#,')&- E&6 "#,- 1 /7 #&06&0&1/$. 2"64#: 1("/('& Ñ .$"$+(&- "#,- 4"6..$.

D'#4/$ /8 E&/7 "#,$: '$ L#"*(,/8#1('5. X#"*(,/8#1(''5$ "#,/ /*$=& 60&(1, 1 %#&#"#*
6%(8('5 &#9'5$ ?$,/, ."/1/,$4// / #;)8(''#0&/. J(./0('/$ &(%/7 60&(1#1 Ñ '#1() 9(0&-
."#$%&(, .#E&#*6 #'# $3> '$ 8(1$"B$'# +,) 10$7 "#,$:. I&/ #./0('/) "#,$: '$ )1,)=&0)
L#"*(,/8(?/$:, ( 0%#"$$ ."$+0&(1,)=& 0#;#: %"(&%#$ #./0('/$ "#,/ 0# 005,%(*/ '( 60&(1,
4+$ #' +#0&6.$', / %#'&(%&'5*/ (+"$0(*/.

[1] 2,) .#,69$'/) E&#4# 9/0,( ;5, /00,$+#1(' .$"/#+ 0 1 )'1(") 2004 4#+( .# 31 +$%(;") 2004 4#+(.

[2] J(."/*$", "(8"(;#&%( 0&$%( Bluetooth '(9/'(,(0- %(% .#+."#$%&, .#%( '$ ;5,( ."/8'('( +#0&(&#9'# 0&(;/,-'#: +,)
1%,=9$'/) 1 1$&%6 -CURRENT. R$.$"- E&# 9(0&- #0'#1'#: 0/0&$*5 FreeBSD.

[3] !# 0,#1(* F/"%( D(%F68/%(, .#0,$ 20 ,$& "(8"(;#&%/ #.$"(?/#''57 0/0&$* UNIX, /'&$"L$:05 1 #0'#1'#* 6@$
#."$+$,$'5. !#E&#*6 '$& '$#;7#+/*#0&/ 1 ;#,-B#* %#,/9$0&1$ ."#$%&/"#1('/). <+'(%# '#15$ ."/*$'$'/) 0/0&$*5 /
'#1#$ #;#"6+#1('/$ ."/1#+)& % &#*6, 9&# '$%#&#"5$ "$(,/8(?// 0&('#1)&0) ;#,$$ 154#+'5*/ .# 0"(1'$'/= 0 "('$$
."$+.#9/&($*5*/. <+'/* /8 ."/*$"#1 )1,)$&0) .#)1,$'/$ 1$;-;"(68/'4(, %#&#"5: ."$1"(&/, #;59'#$ TCP/IP-
0#$+/'$'/$ 1 %#"#&%/$ 10.,$0%/ +(''57, ( '$ 1 60&#:9/15: .#&#% 8( ;#,$$ +,/&$,-'5: .$"/#+ 1"$*$'/.

[4] !$"15* "$,/8#*, +,) %#&#"#4# E&# +$:0&1/&$,-'# ."#/8#B,#, ;5, 4.5-RELEASE, '# 1$&%/ ;$8#.(0'#0&/ ;5,/ 0#8+('5
#+'#1"$*$''# +,) 4.3-RELEASE / 4.4-RELEASE.

[5] G+$0- 15 1/+/&$ &$"*/'#,#4/9$0%#$ .$"$0$9$'/$ 0# 0,#1#* Ç0&(;/,-'5:È, 9&# ."/1#+/& % '$%#&#"#: .6&('/?$.
H$&%( -STABLE .#-."$@'$*6 )1,)$&0) 1$&%#: "(8"(;#&%/, ?$,- %#&#"#: Ñ ;5&- .#,$8'#: +,) ;#,-B/'0&1(
.#,-8#1(&$,$:. W0,/ +,) 0/0&$*5 '$."/$*,$*# .#,69(&- /8*$'$'/), %#&#"5$ '$ ;5,/ #;C)1,$'5 '( *#*$'& $>
"(81>"&51('/), &(%() 0/0&$*( +#,@'( "(;#&(&- '( 1$&%$ ;$8#.(0'#0&/.
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Chapter 5. !/0'/1/0'**E'

5.1. A/7*(7%/*E' %$)+

5.1.1. G;71/*+. (.$*/%+"2</$%)

Q9(0&'/% 1'#0/& 1%,(+ 1 ."#$%& FreeBSD 1 %(9$0&1$ "(8"(;#&9/%(, (1&#"(, #&."(1,))
#&9>&5 # ."#;,$*(7 /,/ +"64/*/ 0.#0#;(*/ 0.#0#;0&16) ."#4"$006 ."#$%&(. Q9(0&'/% '$
/*$$& #0#;57 ."/1/,$4/: 1 ."#$%&$ FreeBSD. [FreeBSD]

5.1.2. :$??+//'%

S$,#1$%, #;,(+(=3/: '$#;7#+/*5*/ ."/1/,$4/)*/ +,) +#;(1,$'/) 01#$4# %#+( /,/
+#%6*$'&(?// 1 "$.#8/&#"/:. F#**/&&$" 0#1$"B/, %#**/& 1 &$9$'/$ .#0,$+'/7 12
*$0)?$1. [FreeBSD] O%&/1'5: %#**/&&$" Ñ E&# %#**/&&$", %#&#"5: 1 0"$+'$* 0#1$"B(,
#+/' %#**/& 1 *$0)? 1 &$9$'/$ E&#4# 1"$*$'/.

N&#/& #&*$&/&-, 9&# '$& &$7'/9$0%/7 ."$.)&0&1/:, %#&#"5$ *#4,/ ;5 .#*$B(&- %#*6-,/;#,
.#,69/1B$*6 ."(1( '( %#**/&5 1 #0'#1'#* /,/ .#+."#$%&$, +$,(&- %#**/&5 1 9(0&)7
/07#+'#4# %#+( ."#$%&(, +,) %#&#"57 6 %#**/&&$"( '$& )1'#4# "(8"$B$'/) '( /8*$'$'/$.
<+'(%#, ."/ @$,('// 1'$0&/ /8*$'$'/) 1 9(0&/, 0 %#&#"5*/ %#**/&&$" "('$$ '$ "(;#&(,,
0,$+6$& /869/&- ,#4/, 9&#;5 .#')&-, 9&# ."#/07#+/,# 1 E&#: #;,(0&/ "('$$, ( &(%@$
."#9/&(&- L(:, MAINTAINERS, 9&#;5 68'(&-, $0&- ,/ 6 0#."#1#@+(=3$4# E&#: 9(0&/ %(%/$-
,/;# #0#;5$ &"$;#1('/) % 1'$0$'/= /8*$'$'/: 1 %#+.

5.1.3. !1*$0*7, .$?7*(7 (Core Team)

<0'#1'() %#*('+( /8;/"($&0) %#**/&&$"(*/ /8 9/0,( %#**/&&$"#1 / 15.#,')$& L6'%?//
0#1$&( +/"$%&#"#1 ."#$%&( FreeBSD. <'( .#15B($& (%&/1'57 69(0&'/%#1 +# %#**/&&$"#1,
'(8'(9($& ,=+$: '( 9$&%# #."$+$,>''5$ "#,/ (hats) / )1,)$&0) #%#'9(&$,-'5* (";/&"#*
."/ ."/')&// "$B$'/: # '(."(1,$'// "(81/&/) ."#$%&(. J( 1 /=,) 2004 4#+( 1 0#0&(1
#0'#1'#: %#*('+5 17#+/,# 9 9,$'#1. H5;#"5 ."#1#+)&0) %(@+5$ +1( 4#+(.

5.1.4. A$&%$0$H('*+'

N#."#1#@+$'/$ #8'(9($&, 9&# 9$,#1$% #&1$&0&1$'$' 8( &#, 9&# +#.60%($&0) 1 #."$+$,>''6=
9(0&- %#+(, / /*$$& "$B(=3$$ 0,#1# 1 0,69($ "(8'#4,(0/: .# .#1#+6 %#+(. I&# 1%,=9($& 1
0$;) %(% (%&/1'6= "(;#&6, '(."(1,$''6= '( 0&/*6,/"#1('/$ 69(0&'/%#1
(%#'&"/;-=&#"#1), &(% / "$(%&/1'6= "(;#&6 .# "$?$'8/"#1('/= %#**/&#1.

H /07#+'#* %#+$ FreeBSD $0&- L(:, MAINTAINERS, 0#+$"@(3/: %"(&%#$ #./0('/$ &#4#, %(%
%(@+5: 0#."#1#@+(=3/: ."$+.#9/&($& .#,69(&- 1%,(+5. J(,/9/$ E&#4# 61$+#*,$'/) /
%#'&(%&'#: /'L#"*(?// .#81#,)$& "(8"(;#&9/%(* 0#0"$+#&#9/&-0) '( "(8"(;#&%$, ( '$
8(0&"$1(&- 1 *$+,$''#: .$"$./0%$, $0,/ 0#."#1#@+(=3/: ;6+$& '$+#0&6.$' 1 &$9$'/$
'$%#&#"#4# 1"$*$'/.

W0,/ 0#."#1#@+(=3/: '$+#0&6.$' 1 &$9$'/$ '$#."(1+(''# +#,4#4# 1"$*$'/, / +"64/$

14



,=+/ 15.#,')=& 8'(9/&$,-'5: #;C>* "(;#&5, 0#."#1#@+$'/$ *#@$& ;5&- .$"$+('# ;$8
0#4,(0/) 0#."#1#@+(=3$4#. I&# #0'#1('# '( .#8/?//, 9&# 0#."#1#@+$'/$ +#,@'# ;5&-
."#+$*#'0&"/"#1('#, ( '$ 8()1,$'#.

N#."#1#@+$'/$ #."$+$,>''#4# 69(0&%( %#+( Ñ E&# "#,-, %#&#"() '$ #063$0&1,)$&0)
%#,,$%&/1'#.

5.2. !I+4+7)2*E' %$)+
<L/?/(,-'5$ "#,/ 1 ."#$%&$ FreeBSD Ñ E&# ;#,$$ /,/ *$'$$ L#"*(,/8#1(''5$ / 1
#0'#1'#* (+*/'/0&"(&/1'5$ +#,@'#0&/. <'/ #;,(+(=& .#,'#*#9/)*/ /
#&1$&0&1$''#0&-= 1 01#$: #;,(0&/. H 0,$+6=3$* 0./0%$ .#%(8('5 '(."(1,$'/)
#&1$&0&1$''#0&/ / +('# #./0('/$ %(@+#: "#,/, 1%,=9() /'L#"*(?/= # &#*, %&# $>
8('/*($&.

5.2.1. >'*'(H'% &%$'./7 ($.6?'*/74++

O"7/&$%&#" !"#$%&( +#%6*$'&(?// FreeBSD #&1$9($& 8( #."$+$,$'/$ / %#'&"#,- ?$,$:
+#%6*$'&(?// +,) %#**/&&$"#1 1 ."#$%&$ 2#%6*$'&(?//, 8( %#&#"5* #'/ ."/0*(&"/1(=&.

M#,- .#++$"@/1($&0): F#*('+#: DocEng doceng@FreeBSD.org. Q0&(1 DocEng.

5.2.2. Postmaster

Postmaster #&1$9($& 8( %#""$%&'6= +#0&(1%6 .#9&5 '( (+"$0( E,$%&"#''#: .#9&5
%#**/&&$"#1. R(%@$ #' #&1$9($& 8( "(;#&#0.#0#;'#0&- .#9&#157 "(005,#% / +#,@$'
."/'/*(&- *$"5 ."#&/1 1#8*#@'57 0;#$1 1 "(;#&$ .#9&5, &(%/7 %(% &"#,,/'4-, 0.(*- /
1/"60-L/,-&"5.

R$%63/: "6%#1#+/&$,-: F#*('+( .#9&#157 0$"1$"#1 postmaster@FreeBSD.org.

5.2.3. :$$%(+*74+, 0E&61.$0

<;)8(''#0&/ %#*('+5 15.60%( "$,/8#1 1%,=9(=&

¥ Q0&('#1%(, .6;,/%(?/) / 0#;,=+$'/$ 4"(L/%( 15.60%( #L/?/(,-'57 "$,/8#1

¥ 2#%6*$'&/"#1('/$ / L#"*(,/8(?/) ."#?$+6" 15.60%( "$,/8#1

¥ N#8+('/$ / .#++$"@%( 1$&#% %#+(

¥ N#4,(0#1('/$ 0 %#*('+(*/ Ports / Documentation +,) 15.60%( #;'#1,$''#4# '(;#"(
.(%$&#1 / +#%6*$'&(?// 1*$0&$ 0 '#15*/ "$,/8(*/

¥ F##"+/'(?/) 0 %#*('+#: ;$8#.(0'#0&/ +,) &#4#, 9&#;5 4#&#1)3/$0) 15.60%/ '$ ;5,/
8(&"#'6&5 '$+(1'# #;'("6@$''5*/ 6)81/*#0&)*/.

2#.#,'/&$,-'() /'L#"*(?/) # ."#?$00$ "(8"(;#&%/ +#0&6.'( 1 "(8+$,$ H5.60% "$,/8#1.

M#,- .#++$"@/1($&0): %#*('+#: 15.60% "$,/8#1 (Release Engineering) re@FreeBSD.org.  Q0&(1
Release Engineering.
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5.2.4. !/*$C'*+, 1 $"B'1/0'**$1/2< + .$%&$%7/+0*E' 10,#+

<;)8(''#0&/ #&+$,( .# 01)8)* 0 #;3$0&1$''#0&-= / %#".#"(&/1'5* #&'#B$'/)*
1%,=9(=&:

¥ !6;,/%#1(&- ."$00-"$,/85 ."/ 1#8'/%'#1$'// 0#;5&/:, 1(@'57 +,) ."#$%&( FreeBSD.

¥ P5&- #L/?/(,-'5* %#'&(%&'5* ,/?#* +,) %#".#"(?/:, &$0'# 0#&"6+'/9(=3/7 0
."#$%&#* FreeBSD.

¥ !"/'/*(&- *$"5 +,) ."#+1/@$'/) FreeBSD %(% 1 0##;3$0&1$ Open Source, &(% / 1
%#".#"(&/1'#* */"$.

¥ <;"(;(&51(&- 0./0#% "(005,%/ "freebsd-advocacy".

I&( "#,- 1 '(0&#)3$$ 1"$*) '$ 8(')&(.

5.2.5. !/0'/1/0'**E= #7 "'#$&71*$1/2 (Security Officer)

<0'#1'() #;)8(''#0&- <&1$&0&1$''#4# 8( ;$8#.(0'#0&- Ñ %##"+/'/"#1(&- #;*$'
/'L#"*(?/$: 0 0##;3$0&1#* ;$8#.(0'#0&/ / ."#$%&#* FreeBSD. <&1$&0&1$''5: 8(
;$8#.(0'#0&- &(%@$ ."/'/*($& *$"5 ."/ .#0&6.,$'// 0##;3$'/: # ."#;,$*(7
;$8#.(0'#0&/ / 0.#0#;0&16$& (%&/1'#*6 "(81/&/= 1 #;,(0&/ ;$8#.(0'#0&/.

V8-8( #.(0$'/:, 9&# /'L#"*(?/) #; 6)81/*#0&)7 *#@$& .#.(0&- % 8,#6*5B,$''/%(* +#
15.60%( /0."(1,$'/), &#,-%# <&1$&0&1$''5: 8( ;$8#.(0'#0&-, 1%,=9(=3/: "6%#1#+/&$,),
8(*$0&/&$,) / +167 9,$'#1 <0'#1'#: %#*('+5 (Core Team), .#,69($& %#'L/+$'?/(,-'6=
/'L#"*(?/= # ."#;,$*(7 ;$8#.(0'#0&/. <+'(%# +,) 0#8+('/) /,/ 1'$+"$'/) /0."(1,$'/)
<&1$&0&1$''5: 8( ;$8#.(0'#0&- *#@$& #;"(&/&-0) % %#*('+$ security-team@FreeBSD.org +,)
.#*#3/ 1 15.#,'$'// "(;#&5.

5.2.6. >'*'(H'% %'&$#+/$%+, +1J$(*$8$ .$(7

D$'$+@$" "$.#8/&#"/) /07#+'#4# %#+( Ñ $+/'0&1$''5:, %#*6 "(8"$B$'# '(.")*6=
/8*$')&- "$.#8/&#"/: ;$8 /0.#,-8#1('/) /'0&"6*$'&( Git. H $4# #;)8(''#0&/ 17#+/&
#.$"(&/1'#$ "$B$'/$ &$7'/9$0%/7 ."#;,$*, 1#8'/%(=3/7 1 "$.#8/&#"//. D$'$+@$"
"$.#8/&#"/) /07#+'#4# %#+( /*$$& ."(1# #&*$')&- %#**/&5, $0,/ E&# '$#;7#+/*# +,)
60&"('$'/) &$7'/9$0%/7 ."#;,$* 0 Git.

M#,- ."/'(+,$@/&: D$'$+@$"6 "$.#8/&#"/) /07#+'#4# %#+( clusteradm@FreeBSD.org.

5.2.7. >'*'(H'% 0E"$%$0

D$'$+@$" 15;#"#1 #&1$9($& 8( ."#?$00 15;#"#1 <0'#1'#: %#*('+5(Core Team). <'
#&1$9($& 8( ."#1$+$'/$ / .#++$"@('/$ 0/0&$*5 15;#"#1, ( &(%@$ )1,)$&0) #%#'9(&$,-'#:
/'0&('?/$: 1 0,69($ '$8'(9/&$,-'57 '$."$+1/+$''57 0#;5&/: 1 ."#?$00$ 15;#"#1.
F"6.'5$ '$."$+1/+$''5$ 0#;5&/) +#,@'5 #;06@+(&-0) 0 <0'#1'#: %#*('+#:

M#,- 15.#,')$&0) &#,-%# 1# 1"$*) 15;#"#1.
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5.2.8. G&%70)'*+' 0'"-17=/$?

M#,- 6."(1,$'/) 1$;-0(:&#* #&1$9($& 8( %##"+/'(?/= "(81$"&51('/) #;'#1,$''57 1$;-
0&"('/? '( 8$"%(,(7 .# 10$*6 */"6, 8( #;36= 0&"6%&6"6 #0'#1'#4# 1$;-0(:&( / 0/0&$*6, '(
%#&#"#: #' "(;#&($&. Q."(1,$'/$ +#,@'# 0#4,(0#151(&- 0#+$"@/*#$ 0 !"#$%&#*
+#%6*$'&(?// FreeBSD / 150&6.($& 1 "#,/ 0#."#1#@+(=3$4# +,) +$"$1( "www".

M#,- .#++$"@/1($&0): 1$;-*(0&$"5 FreeBSD www@FreeBSD.org.

5.2.9. >'*'(H'% &$%/$0

D$'$+@$" .#"&#1 150&6.($& 1 "#,/ 01)86=3$4# 81$'( *$@+6 !#+."#$%&#* .#"&#1 /
#0'#1'5* ."#$%&#*, / 10$ 8(."#05 #& ."#$%&( +#,@'5 '(."(1,)&-0) *$'$+@$"6 .#"&#1.

M#,- ."/'(+,$@/&: F#*('+$ 6."(1,$'/) .#"&(*/ portmgr@FreeBSD.org. Q0&(1 Portmgr.

5.2.10. A/7*(7%/E

M#,- 0&('+("&#1 #&1$9($& 8( #;$0.$9$'/$ 0##&1$&0&1/) FreeBSD 0&('+("&(*, %#&#"5*
0/0&$*( 0,$+6$&, #&0,$@/1($& "(81/&/$ E&/7 0&('+("&#1 / 61$+#*,)$& "(8"(;#&9/%#1
FreeBSD # 1(@'57 /8*$'$'/)7. I&# .#81#,)$& "(8"(;#&9/%(* +$:0&1#1(&- ."#(%&/1'# /
0#%"(3(&- 1"$*) *$@+6 #;'#1,$'/$* 0&('+("&#1 / +#0&/@$'/$* 0##&1$&0&1/) 1 FreeBSD.

R$%63/: #&1$&0&1$''5:: Garrett Wollman wollman@FreeBSD.org.

5.2.11. A'.%'/7%2 !1*$0*$= .$?7*(E (Core Team)

<0'#1'() #;)8(''#0&- N$%"$&(") <0'#1'#: %#*('+5 Ñ 0#0&(1,$'/$ 9$"'#1/%#1 /
.6;,/%(?/) #%#'9(&$,-'57 #&9>&#1 <0'#1'#: %#*('+5. N$%"$&("- &(%@$ 1$+>& .#1$0&%6
<0'#1'#: %#*('+5, 4("('&/"6), 9&# '/ #+/' 1#."#0 '$ #0&('$&0) ;$8 "$B$'/).

<&1$&0&1$''5: 1 '(0&#)3$$ 1"$*): René Ladan <rene@FreeBSD.org>.

5.2.12. !/0'/1/0'**E= #7 $C+".+ (Bugmeister)

<&1$&0&1$''5: 8( #B/;%/ (Bugmeister) #&1$9($& 8( .#++$"@('/$ ;(85 +(''57 .#
#;0,6@/1('/= 1 "(;#9$* 0#0&#)'//, 8( %#""$%&'6= %(&$4#"/8(?/= 8(./0$: / #&06&0&1/$
'$+$:0&1/&$,-'57 8(./0$:. <'/ %6"/"6=& /0."(1/&$,$: #B/;#% (bugbusters).

R$%63/: #&1$&0&1$''5:: %#*('+( Bugmeister Team bugmeister@FreeBSD.org.

5.2.13. 3%'(1/70+/')2 &$ &%+0)';'*+< &$H'%/0$07*+=

G(+(9( ."$+0&(1/&$,) .# ."/1,$9$'/= .#@$"&1#1('/: Ñ 01)851(&- "(8"(;#&9/%#1,
%#&#"5* 9&#-&# '6@'#, 0 ,=+-*/ /,/ #"4('/8(?/)*/, 4#&#15*/ 0+$,(&- .#@$"&1#1('/$.

M#,- .#++$"@/1($&0): <&+$,#* .# ."/1,$9$'/= .#@$"&1#1('/: donations@FreeBSD.org.
Q0&(1 <&+$,( .# ."/1,$9$'/= .#@$"&1#1('/:.
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5.2.14. -(?+*+1/%7/$% (Admin)

(R(%@$ '(851($&0) "O+*/'/0&"(&#" %,(0&$"( FreeBSD")

F#*('+( (+*/'/0&"(&#"#1 0#0&#/& /8 ,=+$:, #&1$&0&1$''57 8( (+*/'/0&"/"#1('/$
%#*.-=&$"#1, %#&#"5$ ."#$%& /0.#,-86$& +,) "(0."$+$,>''#: "(;#&5 / 0/'7"#'/8(?//
%#**6'/%(?//. H #0'#1'#* 1 '$> 17#+)& &$, %&# /*$$& L/8/9$0%/: +#0&6. % 0$"1$"(*.

M#,- .#++$"@/1($&0): %#*('+#: (+*/'/0&"(&#"#1 admin@FreeBSD.org.

5.3. 3%$4'11$#70+1+?E' %$)+

5.3.1. K*+4+7/$% $/;L/7

Y/?#, /8'(9(,-'# #&1$&0&1$''#$ 8( .#+(96 #&9>&( # ."#;,$*$.

5.3.2. K1&%70+/')2 $C+"$. (Bugbuster)

S$,#1$%, %#&#"5: ,/;# '(:+$& .#+7#+)3$4# 0.$?/(,/0&( +,) "$B$'/) ."#;,$*5, ,/;#
8(%"#$& PR, $0,/ #' )1,)$&0) +6;,/%(&#* /,/ .# +"64/* ."/9/'(* '$ ."$+0&(1,)$&
/'&$"$0(.

5.3.3. M71/70*+. (Mentor)

J(0&(1'/% Ñ E&# %#**/&&$", %#&#"5: ;$"$& '( 0$;) 8(+(96 #8'(%#*/&- '#1#4# %#**/&&$"(
0 ."#$%&#*. I&# 1%,=9($& 1 0$;) ."#1$"%6 %#""$%&'#0&/ '(0&"#:%/ #%"6@$'/) '#1#4#
%#**/&&$"(, #;69$'/$ +#0&6.'5* /'0&"6*$'&(*, '$#;7#+/*5* +,) "(;#&5, ( &(%@$
"(8C)0'$'/$ #@/+($*#4# .#1$+$'/).

5.3.4. 3$1/70B+.

Y/?# (,/?() /,/ #"4('/8(?/), #& %#&#"57 .#0&6.($& 1'$B'/: %#+ / %#&#"5* #&."(1,)=&0)
/0."(1,$'/).

5.3.5. 5'4'*#'*/E

Y=+/ /8 0./0%( "(005,%/, %6+( #&."(1,$' 8(."#0 '( "$?$'8/"#1('/$.

N,$+6=3/: "(8+$, #./051($& 60&('#1,$''5$ ."#?$005 ."#$%&(. H#."#05, '$ #71(9$''5$
E&/*/ ."#?$00(*/, "$B(=&0) .# *$"$ 1#8'/%'#1$'/), /07#+) /8 0,#@/1B$:0) ."(%&/%/ 1
('(,#4/9'57 0,69()7.
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Chapter 6. 3%$4'11E

6.1. N$"70)'*+' *$0EJ + 6(7)'*+' 1/7%EJ
.$??+//'%$0
<0'#1'() %#*('+( (Core Team) #&1$9($& 8( ."$+#0&(1,$'/$ / #&851 ."(1 '( %#**/& +,)
69(0&'/%#1. I&# *#@$& ;5&- 0+$,('# &#,-%# 9$"$8 4#,#0#1('/$ 1 0./0%$ "(005,%/ <0'#1'#:
%#*('+5. !#+."#$%&5 ports / documentation *#46& ."$+#0&(1,)&- ."(1( '( %#**/& ,=+)*,
"(;#&(=3/* '(+ E&/*/ ."#$%&(*/, '# '( +(''5: *#*$'& '$ #&851(,/ &(%/$ ."(1(.

<;59'# %('+/+(&( 1 %#**/&&$"5 #0'#1'#: %#*('+$ (Core Team) "$%#*$'+6=& %#**/&&$"5.
2,) 69(0&'/%#1 /,/ .#0&#"#''/7 #;"(3(&-0) 1 <0'#1'6= %#*('+6 0 ."#0-;#: 0&(&-
%#**/&&$"#* 09/&($&0) '$;,(4#"(86*'5* / &(%() ."#0-;(, %(% ."(1/,#, #&%,#')$&0).

W0,/ #;,(0&-, ."$+0&(1,)=3() #0#;5: /'&$"$0 +,) "(8"(;#&9/%(, .#&$'?/(,-'#
.$"$0$%($&0) 0 8#'#: #&1$&0&1$''#0&/ +"64/7 0#."#1#@+(=3/7, 8(."(B/1($&0) *'$'/$
E&/7 0#."#1#@+(=3/7. <+'(%# 9(0&# /*$''# E&#& 0#."#1#@+(=3/: "$%#*$'+6$&
"(8"(;#&9/%(.

F#4+( 69(0&'/%6 ."$+#0&(1,)$&0) 0&(&60 %#**/&&$"(, $*6 '(8'(9($&0) '(0&(1'/%. H #;3$*
0,69($ %#**/&&$", %#&#"5: "$%#*$'+#1(, '#1#4# %#**/&&$"(, ;$"$& '( 0$;) #;)8(''#0&/
'(0&(1'/%( +,) '#1#4# %#**/&&$"(.

F#4+( 69(0&'/%6 ."$+#0&(1,)$&0) ."(1# %#**/&( (commit bit), #&."(1,)$&0) .#+./0(''#$ 0
.#*#3-= Pretty Good Privacy ./0-*# #& N$%"$&(") <0'#1'#: %#*('+5, D$'$+@$"( .#"&#1
/,/ nik@freebsd.org '( (+"$0( admins@freebsd.org, '(8'(9$''#4# '(0&(1'/%(, '#1#4#
%#**/&&$"( / <0'#1'#: %#*('+5, .#+&1$"@+() #+#;"$'/$ '#1#: 69>&'#: 8(./0/. G(&$*
'(0&(1'/% 0#;/"($& 0&"#%6 .("#,), Secure Shell #&%"5&5: %,=9 / PGP-%,=9 #& '#1#4#
%#**/&&$"( / #&."(1,)$& /7 O+*/'/0&"(&#"6. F#4+( '#1() 69>&'() 8(./0- 0#8+('(,
'(0&(1'/% (%&/1/"6$& ."(1# %#**/&( / ."#1#+/& '#1#4# %#**/&&$"( 9$"$8 #0&(,-'5$
E&(.5 '(9(,-'#4# ."#?$00(.
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!"#$%&' 3. 7*&8)## +'*168): 4&/1+,)%") %&+&9& '&33"66)*1

F#4+( 69(0&'/% #&."(1,)$& L"(4*$'& %#+(, ."/'/*(=3/: %#**/&&$" *#@$& ."$+,#@/&-
."$+#0&(1/&- E&#*6 69(0&'/%6 ."(1( '( %#**/&. W0,/ #' "$%#*$'+6$& E&# #0'#1'#:
%#*('+$ (Core Team), %#*('+( ."#1#+/& 4#,#0#1('/$ .# E&#: "$%#*$'+(?//. W0,/
4#,#0#1('/$ 8(1$"B($&0) 1 .#,-86 ."$+,#@$'/), '#1#*6 %#**/&&$"6 '(8'(9($&0)
'(0&(1'/%, / '#15: %#**/&&$" +#,@$' #&."(1/&- 01#/ +(''5$ (+*/'/0&"(&#"(* +,)
0#8+('/) 69>&'#: 8(./0/. !#0,$ E&#4# '#15: %#**/&&$" 4#&#1 0+$,(&- 01#: .$"15: %#**/&.
!# &"(+/?//, E&# +$,($&0) .6&>* +#;(1,$'/) 01#$4# /*$'/ 1 0./0#% %#**/&&$"#1.

J(.#*'/*, 9&# %#**/&&$"#* 09/&($&0) &#&, %&# 8( .#0,$+'/$ 12 *$0)?$1 1'>0 /8*$'$'/) 1
%#+. <+'(%# ."(1# '( %#**/&5 *#@$& ;5&- #&#81('# &#,-%# .#0,$ 18 *$0)?$1
'$(%&/1'#0&/.

<+'(%# '$ 063$0&16$& (1&#*(&/9$0%/7 ."#?$+6" +,) E&#4#. 2,) +$:0&1/:, 01)8(''57 0
."/1/,$4/)*/ %#**/&#1, '$ 1581(''57 1"$*$'$*, 0*. "(8+$, 1.5.8.

!"#$%&' 4. 7*&8)##: $41,)%") '&33"66)*1

F#4+( <0'#1'() %#*('+( (Core Team) ."/'/*($& "$B$'/$ #9/0&/&- 0./0#% %#**/&&$"#1,
#'/ ."#1$")=&, %&# '$ +$,(, %#**/&#1 8( .#0,$+'/$ 18 *$0)?$1. F#**/&&$"5, %#&#"5$

20



E&#4# '$ 0+$,(,/, ,/B(=&0) ."(1 '( %#**/&, / /7 69>&'5$ 8(./0/ 6+(,)=&0)
(+*/'/0&"(&#"(*/.

R(%@$ 1#8*#@'# +,) %#**/&&$"#1 8(."#0/&- #&851 /7 ."(1( '( %#**/&, $0,/ .# %(%#:-&#
."/9/'$ #'/ ;#,-B$ '$ ;6+6& (%&/1'# 69(0&1#1(&- 1 ."#$%&$. H E&#* 0,69($, ."(1# *#@$&
;5&- 1#00&('#1,$'# .#8@$ .# 8(."#06 %#**/&&$"(.

M#,/ 1 E&#* ."#?$00$:

1. <0'#1'() %#*('+( (Core Team)

2. Q9(0&'/% (%#'&"/;-=&#")

3. F#**/&&$"

4. N#."#1#@+$'/$

5. J(0&(1'/% (Mentor)

:$??+/ .$(7
2#;(1,$'/$ '#1#4# /,/ /8*$'>''#4# %#+( Ñ #+/' /8 '(/;#,$$ 9(0&57 ."#?$00#1 1 ."#$%&$
FreeBSD / #;59'# ."#/07#+/& '$0%#,-%# "(8 1 +$'-. X/%0(?/) %#+( *#@$& ;5&- 15.#,'$'(
&#,-%# "%#**/&&$"#*". F#**/&&$"5 L/%0/"6=& ,/;# %#+, '(./0(''5: /*/ 0(*/*/, ,/;#
%#+, .$"$+(''5: /*, ,/;# %#+, #&."(1,$''5: 9$"$8 #&9>& # ."#;,$*$.

F#4+( "(8"(;#&9/% ./B$& '$&"/1/(,-'5: %#+, #' +#,@$' 8(."#0/&- "$?$'8/"#1('/$ %#+( 6
0##;3$0&1(. I&# +$,($&0) .6&>* #&."(1%/ ./0-*( 1 0##&1$&0&16=3/: 0./0#% "(005,%/ 0
."#0-;#: # "$?$'8/"#1('//. !$"$+ #&."(1%#: %#+( '( ."#1$"%6 "(8"(;#&9/% +#,@$'
6;$+/&-0), 9&# #' %#""$%&'# %#*./,/"6$&0) 0# 10$* +$"$1#* /07#+'#4# %#+( / 9&# 10$
0##&1$&0&16=3/$ &$0&5 15.#,')=&0). I&# '(851($&0) "."$+1("/&$,-'#: ."#1$"%#: .$"$+
%#**/&#*". F#4+( .#,69$' 1%,(+ 1 1/+$ %#+(, %#**/&&$" +#,@$' ."#0*#&"$&- $4# /
."#&$0&/"#1(&- &(%/* @$ #;"(8#*.

F#4+( /8*$'$'/$ L/%0/"6$&0) 1 9(0&/ /07#+'#4# %#+(, %#&#"() ;5,( .#,69$'( #& 1'$B'$4#
.#0&(13/%(, 0#."#1#@+(=3/: +#,@$' 6;$+/&-0), 9&# .(&9 .$"$+(' #;"(&'# .#0&(13/%6.
I&# 0##&1$&0&16$& L/,#0#L// #&%"5&#4# /07#+'#4# %#+( / 6."#3($& 0/'7"#'/8(?/= 0
1'$B'/*/ ."#$%&(*/, &(% %(% .(&9/ '$ ."/+>&0) ."/*$')&- 8('#1# ."/ %(@+#* '#1#*
15.60%$.

!#0,$ &#4# %(% %#+ ;5, +#0&6.$' +,) "$?$'8/"#1('/) / +(,-'$:B/$ /8*$'$'/) '$
&"$;6=&0), %#+ 1'#0/&0) 1 1$&%6 "(8"(;#&%/ -CURRENT. W0,/ /8*$'$'/$ ."/*$'/*# / +,)
1$&%/ -STABLE, /,/ +"64/7 1$&#%, %#**/&&$" 60&('(1,/1($& #&09>& 1"$*$'/ +,) "0,/)'/) /8
&$%63$:" ("MFC"). !#0,$ &#4# %(% ."#:+>& %#,/9$0&1# +'$:, 15;"(''#$ %#**/&&$"#* ."/
60&('#1%$ MFC, (1&#*(&/9$0%/ ;6+$& #&."(1,$'# ./0-*# %#**/&&$"6 0 '(.#*/'('/$*
1'$0&/ /8*$'$'/) 1 1$&%6 -STABLE (( &(%@$, 1#8*#@'#, 1 1$&%/ ;$8#.(0'#0&/). H 1$&%/
;$8#.(0'#0&/ 0,$+6$& 0,/1(&- &#,-%# %"/&/9$0%/$ /8*$'$'/), 01)8(''5$ 0 ;$8#.(0'#0&-=.

<&%,(+51('/$ %#**/&( 1 -STABLE / +"64/$ 1$&%/ .#81#,)$& ."#1#+/&- ".("(,,$,-'6=
#&,(+%6", %#4+( 8(%#**/9$''5: %#+ &$0&/"6$&0) '( B/"#%#* 0.$%&"$ %#'L/46"(?/:. I&#
."/1#+/& % &#*6, 9&# /8*$'$'/) 1 -STABLE 0#+$"@(& *$'-B$ #B/;#%, 9&# / +(>& 1$&%$ $>
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'(81('/$.

!"#$%&' 5. 7*&8)## +'*168): '&33"66)* 4),1)6 '&33"6 '&41

F#4+( %#**/&&$" '(./0(, 9(0&- %#+( / 7#9$& $4# 8(%#**/&/&-, #' 0'(9(,( +#,@$'
#."$+$,/&-, +#0&(&#9'# ,/ #' &"/1/(,$', 9&#;5 .#.(0&- 1 "$.#8/&#"/: ;$8
."$+1("/&$,-'#: "$?$'8//, /,/ $*6 0'(9(,( 0,$+6$& 0+$,(&- "$?$'8/= 1 0##;3$0&1$
"(8"(;#&9/%#1. W0,/ %#+ &"/1/(,$' /,/ ;5, #&"$?$'8/"#1(', / %#**/&&$" '$ )1,)$&0)
0#."#1#@+(=3/*, #' +#,@$' ."#%#'06,-&/"#1(&-0) 0 0#."#1#@+(=3/* .$"$+ &$*, %(%
."#+#,@/&-. W0,/ %#+ ."$+#0&(1,$' 1'$B'/* .#0&(13/%#*, 0#."#1#@+(=3/: +#,@$'
0#8+(&- .(&9, %#&#"5: #&."(1,)$&0) #;"(&'# .#0&(13/%6. G(&$* %#+ %#**/&/&0) /
"(81$"&51($&0) .#,-8#1(&$,)*/. W0,/ #'/ #;'("6@(& ."#;,$*5 0 %#+#*, E&# ;6+$&
0##;3$'#, / %#**/&&$" *#@$& 1$"'6&-0) % '(./0('/= .(&9(. W0,/ 8(&"#'6& .#0&(13/%, #'
*#@$& 15;"(&- "$(,/8(?/= /,/ /4'#"/"#1('/$ .(&9(.
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!"#$%&' 6. 7*&8)## +'*168): :;1#6%"' 4),1)6 '&33"6 '&41

M(8'/?(, %#4+( 69(0&'/% 1'#0/& %#+, 8(%,=9($&0) 1 &#*, 9&# #' #&."(1,)$& %#+ 9$"$8
/'&$"L$:0 Bugzilla. I&#& #&9>& 8(;/"($& 0#."#1#@+(=3/:, %#&#"5: ."#0*(&"/1($& %#+ /
+$,($& $*6 %#**/&.

M#,/, 8(+$:0&1#1(''5$ 1 E&#* ."#?$00$:

1. F#**/&&$"

2. Q9(0&'/% (%#'&"/;-=&#")

3. !#0&(13/%

4. M$?$'8$'&5

DE"$%E $1*$0*$= .$?7*(E (Core Team)
H5;#"5 <0'#1'#: %#*('+5 ."#1#+)&0) '$ "$@$ 9$* "(8 1 +1( 4#+(. [1] V8;/"(=&0) +$1)&-
69(0&'/%#1 <0'#1'#: %#*('+5. J#15$ 15;#"5 ."#1#+)&0), $0,/ %#,/9$0&1# 69(0&'/%#1
<0'#1'#: %#*('+5 0&('#1/&0) *$'-B$ 0$*/. J#15$ 15;#"5 &(%@$ *#46& ;5&- ."#1$+$'5,
$0,/ E&#4# .#&"$;6=& %(% */'/*6* 1/3 (%&/1'57 %#**/&&$"#1.

F#4+( +#,@'5 0#0&#)&-0) 15;#"5, <0'#1'() %#*('+( #;C)1,)$& #; E&#* %(% */'/*6* 8( 6
'$+$,- / '(8'(9($& *$'$+@$"( 15;#"#1 +,) /7 ."#1$+$'/).

R#,-%# %#**/&&$"5 *#46& ;5&- /8;"('5 1 0#0&(1 #0'#1'#: %#*('+5 (Core Team).
F('+/+(&5 +#,@'5 .#+(&- 01#/ 8()1%/ %(% */'/*6* 8( #+'6 '$+$,= +# '(9(,( 15;#"#1, '#
*#46& 6&#9')&- 01#/ 8()1,$'/) +# '(9(,( 4#,#0#1('/). <'/ ."$+0&(1,$'5 1 0./0%$
%('+/+(&#1. !"/ 0#0&(1,$'// 01#/7 ."$+15;#"'57 8()1,$'/: %('+/+(&5 +#,@'5 #&1$&/&-
'( '$0%#,-%# 0&('+("&'57 1#."#0#1, ."$+#0&(1,$''57 #"4('/8(&#"#* 15;#"#1.

H# 1"$*) 15;#"#1 0&"#4# 0#;,=+($&0) ."(1/,#, 9&# %#**/&&$" +#,@$' ;5, 0+$,(&- %#**/&
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1 &$9$'/$ .#0,$+'/7 12 *$0)?$1. R#,-%# E&/ %#**/&&$"5 /*$=& ."(1# 4#,#0#1(&-.

!"/ 4#,#0#1('// %#**/&&$" *#@$& ."#4#,#0#1(&- #+/' "(8 1 .#++$"@%6 +# +$1)&/
'#*/'('&#1. T#,#0#1('/$ ."#1#+/&0) 1 &$9$'/$ 9$&5">7 '$+$,-, 0 '(.#*/'('/)*/,
.6;,/%6$*5*/ 1 "(005,%$ "developers", +#0&6.'#: 10$* %#**/&&$"(*.

M$86,-&(&5 15;#"#1 .6;,/%6=&0) 9$"$8 '$+$,= .#0,$ /7 #%#'9('/), ( '#1() #0'#1'()
%#*('+( 10&6.($& 1 +#,@'#0&- 9$"$8 '$+$,= .#0,$ .6;,/%(?// "$86,-&(&#1.

H 0,69($ '/9-$: ."/ 4#,#0#1('//, E&# ;6+$& "(8"$B$'# '#15*/, #+'#8'(9'# /8;"(''5*/
9,$'(*/ )+"(.

T#,#0( / 8()1,$'/) %('+/+(&#1 ("7/1/"6=&0), '# ("7/15 '$ )1,)=&0) #;3$+#0&6.'5*/.

!"#$%&' 7. 7*&8)## +'*168): <=/&*= &#%&+%&> '&31%4= (Core Team)

<0'#1'() %#*('+( #;C)1,)$& 15;#"5 / '(8'(9($& "6%#1#+/&$,) 15;#"#1, %#&#"5:
.#+4#&(1,/1($& ."#?$00. F#4+( 10> 4#&#1#, %('+/+(&5 *#46& #;C)1/&- # 01#$: %('+/+(&6"$,
."$+0&(1/1 8()1,$'/). G(&$* %#**/&&$"5 4#,#06=&. !#0,$ 8(1$"B$'/) 4#,#0#1('/)
"$86,-&(&5 15;#"#1 #;C)1,)=&0), / '#1() #0'#1'() %#*('+( 10&6.($& 1 +#,@'#0&-.

<&1$&0&1$''5: 8( 15;#"5 <0'#1'#: %#*('+5:

¥ <0'#1'() %#*('+( (Core Team)

¥ F#**/&&$"

¥ D$'$+@$" 15;#"#1

57#%7"$/.7 *$0EJ I6*.4+=
H "(*%(7 ."#$%&( 063$0&16=& .#+."#$%&5, "(;#&(=3/$ '(+ '#15*/ L6'%?/)*/. I&/
."#$%&5 #;59'# 15.#,')=&0) #+'/* 9$,#1$%#* [K#"4$'0$']. F(@+5: ."#$%& 1#,$'
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#"4('/8#151(&- "(8"(;#&%6 &(%, %(% 09/&($& '6@'5*. <+'(%#, %#4+( ."#$%& #;C$+/')$&0) 0
1$&1-= -CURRENT, #' +#,@$' 0,$+#1(&- "6%#1#+0&1(* ."#$%&(. F#4+( %#+ 7#"#B#
."#&$0&/"#1(' 1 1$&1/ -CURRENT / ."/8'(' +#0&(&#9'# 0&(;/,-'5* / (%&6(,-'5* +,)
1$&1/ -STABLE, #' #;C$+/')$&0) 0 1$&1-= -STABLE.

R"$;#1('/) ."#$%&( #."$+$,)=&0) .#@$,('/)*/ "(8"(;#&9/%#1, 8(."#0(*/ 0##;3$0&1( 1
1/+$ .")*57 #;"(3$'/: .# .#9&$, #&9>&#1 # ."#;,$*(7 (Problem Reports), %#**$"9$0%/*
L/'('0/"#1('/$* "(8"(;#&%/ L6'%?/#'(,-'#0&/ /,/ 1%,(+(*/ '(69'#4# 0##;3$0&1(.
!#@$,('/), %#&#"5$ 17#+)& 1 8#'6 #&1$&0&1$''#0&/ "(8"(;#&9/%(, .$"$+(=&0) E&#*6
"(8"(;#&9/%6, %#&#"5: "(00&(1,)$& ."/#"/&$&5 *$@+6 8(."#0#* / 01#/*/ 0#;0&1$''5*/
.#@$,('/)*/. M(0."#0&"('$''5: 0.#0#; #"4('/8(?// E&#4# ."#?$00( Ñ 1$+$'/$ 0./0%(
8(+(9 (TODO-list), .#++$"@/1($*#4# ."#$%&#*. G(+(9/, '$ 17#+)3/$ 1 9-=-,/;# 8#'6
#&1$&0&1$''#0&/, 0#;/"(=&0) 1 0./0%(7 TODO, .#%( %&#-'/;6+- '$ 1#8-*$& '( 0$;)
#&1$&0&1$''#0&- 8( /7 15.#,'$'/$. H0$ 8(."#05, /7 "(0."$+$,$'/$ / #&0,$@/1('/$
#;"(;(&51(=&0) 0 .#*#3-= /'0&"6*$'&( Bugzilla.

O'(,/8 &"$;#1('/: ."#/07#+/& +16*) 0.#0#;(*/. !#0&6./1B/$ 8(."#05 #;06@+(=&0) 1
.#9&#157 "(005,%(7, %(% 1 #0'#1'#* ."#$%&$, &(% / 1 .#+."#$%&$, % %#&#"#*6 #&'#0/&0)
8(."#0 /,/ %#&#"5: 0#8+($&0) E&/* 8(."#0#*. F"#*$ &#4#, #&+$,-'5$ "(8"(;#&9/%/
.#+."#$%&( #?$'/1(=& #063$0&1/*#0&- 8(."#0#1 / #."$+$,)=& ."/#"/&$&5 *$@+6 '/*/.
!#*/*# ("7/1#1 #;06@+$'/:, '( E&#* E&(.$ '$ 0#8+($&0) '/%(%/7 "$86,-&(&#1, %#&#"5$
1%,=9(=&0) 1 #0'#1'#: ."#$%&.

!#0%#,-%6 8(."#05 ."/#"/&/8/"6=&0) #&+$,-'5*/ "(8"(;#&9/%(*/ '( #0'#1$ &#4#, 9&#
#'/ 09/&(=& /'&$"$0'5*, '$#;7#+/*5* /,/ 8( 9&# /* .,(&)&, #&06&0&16$& #;3() 0&"(&$4/)
/,/ ."/#"/&$8(?/) &#4#, %(%/$ 8(."#05 09/&(&- &"$;#1('/)*/, / %(% %#'&"#,/"#1(&- /7
%#""$%&'6= "$(,/8(?/=. <+'(%# ;#,-B/'0&1# "(8"(;#&9/%#1 "(8+$,)=& #;3$$ 1/+$'/$
&#4#, %(%/$ 1#."#05 )1,)=&0) ;#,$$ 1(@'5*/, / #'/ *#46& 8(."#0/&- "$%#*$'+(?// 6
%#*('+5 /'@$'$"#1 .# 15.60%6 "$,/8#1.

X(8( ."#1$"%/ ."#$%&( 0#0&#/& /8 +167 E&(.#1. !$"$+ 1'$0$'/$* %#+( 1 &$%636= 1$&%6
"(8"(;#&9/%/ 8(."(B/1(=& "$?$'8/"#1('/$ 01#$4# %#+( %#,,$4(*/. I&# "$?$'8/"#1('/$ 1
#0'#1'#* ."#1#+/&0) 0 .#*#3-= L6'%?/#'(,-'#4# &$0&/"#1('/), '# &(%@$ 1(@'(
."#1$"%( %#+(. F#4+( %#+ 1'$0>' 1 1$&%6, ."#1#+/&0) ;#,$$ B/"#%#$ L6'%?/#'(,-'#$
&$0&/"#1('/$, %#&#"#$ *#@$& ."/1$0&/ % +#.#,'/&$,-'#: ."#1$"%$ %#+( / #&,(+%$, $0,/
%#+ 1$+>& 0$;) '$ &(%, %(% #@/+(,#0-. I&( 1&#"() L#"*( ."#1$"%/ *#@$& "(00*(&"/1(&-0)
%(% 0&"6%&6"'() 1$"/L/%(?/). U#&) 0(*/ .#+."#$%&5 *#46& ./0(&- L#"*(,-'5$ &$0&5,
&(%/$ %(% *#+6,-'5$ &$0&5, #'/ #;59'# '$ 0#;/"(=&0) #0'#1'5* ."#$%&#* / 9(3$ 10$4#
6+(,)=&0) .$"$+ 1'$0$'/$* %#+( 1 &$%636= 1$&%6. [2]

6.2. A$&%$0$H('*+'
2,) ."#$%&( .#,$8'#, 9&#;5 8( %(@+6= #;,(0&- /07#+'#4# %#+( #&1$9(, 7#&) ;5 #+/'
9$,#1$%, %#&#"5: 7#"#B# $> 8'($&. J$%#&#"5$ 9(0&/ %#+( /*$=& '(8'(9$''57
0#."#1#@+(=3/7. 2"64/$ /*$=& L(%&/9$0%/7 0#."#1#@+(=3/7, ( '$%#&#"5$ 9(0&/
0/0&$*5 '$ /*$=& 0#."#1#@+(=3/7. N#."#1#@+(=3/: #;59'# )1,)$&0) 69(0&'/%#*
.#+."#$%&(, %#&#"5: '(./0(, / /'&$4"/"#1(, %#+, /,/ &$*, %&# .#"&/"#1(, $4# 0
.,(&L#"*5, +,) %#&#"#: #' ;5, '(./0('. [3] G(+(9( 0#."#1#@+(=3$4# Ñ 6;$+/&-0), 9&# %#+
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0/'7"#'/8/"#1(' 0 ."#$%&#*, /8 %#&#"#4# #' .#,69$', $0,/ E&# 0&#"#''/: %#+, ( &(%@$
."/*$')&- .(&9/, ."$+#0&(1,$''5$ 0##;3$0&1#*, /,/ /0."(1,)&- #;'("6@$''5$
."#;,$*5.

<0'#1'#: #;C>* "(;#&5, 1%,(+51($*5: 1 ."#$%& FreeBSD, 01)8(' 0 0#."#1#@+$'/$*.
[J¿rgensen] ."$+#0&(1,)$& 07$*6, .#%(851(=36= @/8'$''5: ?/%, /8*$'$'/:.

D#+$,- K#"4$'00$'( +,) /'&$4"(?// /8*$'$'/:

@/7& A)'(6<B+=, '1)+ 61&'C*$ A)'(6<B+=, '1)+ *'6(7;*$

."#4"(**/"#1('/$ "$?$'8/"#1('/$

"$?$'8/"#1('/$ ."$+1("/&$,-'() ."#1$"%(
.$"$+ %#**/&#*

."#4"(**/"#1('/$

."$+1("/&$,-'() ."#1$"%(

.$"$+ %#**/&#*
"$,/8 +,) "(8"(;#&%/ ."#4"(**/"#1('/$

"$,/8 +,) "(8"(;#&%/ .("(,,$,-'() #&,(+%( ."#4"(**/"#1('/$

.("(,,$,-'() #&,(+%( "$,/8 +,) ."#/81#+0&1( ."#4"(**/"#1('/$

"$,/8 +,) ."#/81#+0&1( ."#4"(**/"#1('/$

G+$0- ""$,/8 +,) "(8"(;#&%/" #&'#0/&0) % 1$&%$ -CURRENT, ( ""$,/8 +,) ."#/81#+0&1(" Ñ %
1$&%$ -STABLE. "!"$+1("/&$,-'() ."#1$"%( .$"$+ %#**/&#*" Ñ E&# L6'%?/#'(,-'#$
&$0&/"#1('/$, ."#1#+/*#$ %#,,$4(*/-"(8"(;#&9/%(*/ .# 8(."#06 /,/ +,) ."#1$"%/ %#+( 0
?$,-= #."$+$,$'/) 0#0&#)'/) .#+."#$%&(. "!("(,,$,-'() #&,(+%(" Ñ E&# L6'%?/#'(,-'#$
&$0&/"#1('/$, %#&#"#$ *#@$& 1581(&- +#.#,'/&$,-'5: #;8#" / #&,(+%6, %#4+( %#+ 1%,=9>'
1 1$&%6 -CURRENT.

J( *#*$'& '(./0('/) E&#4# +#%6*$'&( 1 ."#$%&$ ;5,# 269 %#**/&&$"#1. F#4+( #'/ 1'#0)&
/8*$'$'/) 1 1$&%6, E&# 0#8+($& '#15: 15.60%. <9$'- 9(0&# .#,-8#1(&$,/ 1 0##;3$0&1$
#&0,$@/1(=& #."$+$,>''6= 1$&%6. D4'#1$''#$ .#)1,$'/$ '#1#4# 15.60%( +$,($&
/8*$'$'/) B/"#%# +#0&6.'5*/ 0"(86 @$ / .#81#,)$& ;50&"# .#,69(&- #&8515 #&
0##;3$0&1(. I&# &(%@$ +(>& 0##;3$0&16 #@/+($*#$ 1"$*) "$(%?// '( ."#;,$*5, %#&#"5$
1(@'5 +,) '/7. I&# +$,($& 0##;3$0&1# ;#,$$ 1#1,$9$''5*, 9&#, 1 01#= #9$"$+-, .#81#,)$&
.#,69(&- ;#,-B$ / ,69B$ #&851#1, 9&# 0'#1( 0&/*6,/"6$& ;#,-B$ 0#."#1#@+$'/) / 1
%#'$9'#* /&#4$ +#,@'# 0#8+(&- ,69B/: ."#+6%&.

!"$@+$ 9$* 1'#0/&- /8*$'$'/) 1 %#+ 1 9(0&)7 +$"$1(, /0&#"/) %#&#"57 '$/81$0&'(
%#**/&&$"6, %#**/&&$" #;)8(' ."#9/&(&- @6"'(,5 %#**/&#1, 9&#;5 .#')&-, .#9$*6
#."$+$,>''5$ L6'%?// "$(,/8#1('5 /*$''# &(%, / /8;$@(&- #B/;#%, %#&#"5$ 6@$ ;5,/
#;+6*('5 /,/ /0."(1,$'5 "('$$.

6.3. A$$"B'*+' $ &%$")'?'
2# FreeBSD 10 1 FreeBSD 17#+/, /'0&"6*$'& +,) #&."(1%/ #&9>&#1 # ."#;,$*(7 .#+
'(81('/$* send-pr. !"#;,$*5 1%,=9(=& #&9>&5 #; #B/;%(7, 8(."#05 L6'%?/:, 6,69B$'/)
L6'%?/: / 61$+#*,$'/) # '#157 1$"0/)7 1'$B'$4# ."#4"(**'#4# #;$0.$9$'/),
1%,=9>''#4# 1 ."#$%&. U#&) send-pr +#0&6.$', .#,-8#1(&$,)* / "(8"(;#&9/%(*
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"$%#*$'+6$&0) #&."(1,)&- ."#;,$*5, /0.#,-86) '(B6 L#"*6 #&9>&( # ."#;,$*(7.

<&9>&5 # ."#;,$*(7 #&."(1,)=&0) '( E,$%&"#''5: (+"$0, #&%6+( #'/ .#.(+(=& 1 ;(86
+(''57 0#."#1#@+$'/) #&9>&#1 # ."#;,$*(7. V0."(1/&$,- #B/;#% (Bugbuster)
%,(00/L/?/"6$& ."#;,$*6 / '(."(1,)$& $> 0##&1$&0&16=3$: 4"6..$ /,/
0#."#1#@+(=3$*6 1 "(*%(7 ."#$%&(. !#0,$ &#4#, %(% %&#-&# ;$">& #&1$&0&1$''#0&- 8( #&9>&,
#' ('(,/8/"6$&0). I&#& ('(,/8 1%,=9($& ."#1$"%6 ."#;,$*5 / "(8"(;#&%6 "$B$'/). S(0&#
&"$;6$&0) #;"(&'() 01)8- #& (1&#"( #&9>&( /,/ +(@$ #& 0##;3$0&1( FreeBSD. F(% &#,-%#
0#8+(>&0) .(&9 +,) 60&"('$'/) ."#;,$*5, (1&#"( #&9>&( *#46& .#."#0/&- $4#
."#&$0&/"#1(&-. H /&#4$ "(;#9/: .(&9 /'&$4"/"6$&0) 1 ."#$%& /, $0,/ '$#;7#+/*#,
+#%6*$'&/"6$&0). G(&$* #' ."#7#+/& 0&('+("&'5: ?/%, 0#."#1#@+$'/), %(% #./0('# 1
"(8+$,$ N#."#1#@+$'/$. <&9>& # ."#;,$*$ *#@$& '(7#+/&-0) 1 0,$+6=3/7 0#0&#)'/)7:
#&%"5&, ('(,/8/"6$&0), #@/+($& #;"(&'#: 01)8/, /0."(1,$' .(&9$*, #&,#@$' / 8(%"5&.
N#0&#)'/$ "#&,#@$'" /0.#,-86$&0), %#4+( +(,-'$:B$$ ."#+1/@$'/$ '$1#8*#@'# /8-8(
'$+#0&(&%( /'L#"*(?// /,/ %#4+( 8(+(9( &"$;6$& 0&#,-%# "(;#&5, 9&# 1 +(''5: *#*$'&
'/%&# '(+ '$: '$ "(;#&($&.

!"#$%&' 8. ?+&4'1 @*&8)##1: #&&/0)%") & @*&/,)3)

!"#;,$*( 0##;3($&0) (1&#"#* #&9>&(. G(&$* #'( %,(00/L/?/"6$&0) #&1$&0&1$''5* 8(
#;"(;#&%6 #B/;#% / .$"$+(>&0) 0##&1$&0&16=3$*6 0#."#1#@+(=3$*6. <' ."#1$")$&
."#;,$*6 / #;06@+($& $> 0 (1&#"#* #&9>&( +# &$7 .#", .#%( '$ ;6+$& 0#;"('# +#0&(&#9'#
/'L#"*(?// +,) 0#8+('/) "(;#9$4# /0."(1,$'/). I&# /0."(1,$'/$ 8(&$* L/%0/"6$&0), /
#&9>& # ."#;,$*$ 8(%"51($&0).

M#,/, 1%,=9$''5$ 1 E&#& ."#?$00:

1. V'/?/(&#" #&9>&(

2. N#."#1#@+$'/$

3. V0."(1/&$,- #B/;#% (Bugbuster)

[FreeBSD].

5'78+%$07*+' *7 *'&%70+)2*$' &$0'('*+'
[FreeBSD] 0#+$"@/& ")+ ."(1/,, %#&#"5* +#,@'5 0,$+#1(&- %#**/&&$"5. <+'(%# 0,69($&0),
9&# E&/ ."(1/,( '("6B(=&0). N,$+6=3/$ ."(1/,( 063$0&16=& +,) &#4#, 9&#;5 *#@'# ;5,#
"$(4/"#1(&- '( '$.#+#;(=3$$ .#1$+$'/$. <'/ #."$+$,)=&, %(%/$ +$:0&1/) ."/1$+6& %
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."/#0&('#1%$ ."/1/,$4/: %#**/&&$"( '( &#& /,/ /'#: 0"#%.

¥ N#1$"B$'/$ %#**/&#1 1# 1"$*) 8(*#"#8%/ %#+( ;$8 #+#;"$'/) %#*('+5 Release
Engineering Ñ 2 +')

¥ F#**/& /8*$'$'/: 1 1$&%6 ;$8#.(0'#0&/ ;$8 #+#;"$'/) - 2 +')

¥ H#:'5 %#**/&#1 Ñ 5 +'$: +,) 10$7 69(0&16=3/7 0&#"#'

¥ J$1$@,/1#$ /,/ '$.#+#;(=3$$ .#1$+$'/$ Ñ 5 +'$:

2,) ELL$%&/1'#0&/ ."/#0&('#1#% ,=;#: 9,$' #0'#1'#: %#*('+5 (Core Team) *#@$&
."/*$'/&- ."/#0&('#1%6 +# #;06@+$'/) '( .#9&#1#: "(005,%$ "core". !#1&#"'5$
'("6B/&$,/ *#46&, ."/ 2/3 4#,#0#1 #& #0'#1'#: %#*('+5, .#,69/&- ;#,$$ 0&"#4/$
'(%(8('/), 1%,=9() .#0&#)''#$ ,/B$'/$ ."(1 '( %#**/&5. (<+'(%# .#0,$+'$$ 10$4+(
"(00*(&"/1($&0) %(% %"(:')) *$"( /8-8( ."/063$: $*6 0%,#''#0&/ 15851(&- 0.#"5.) H0$
."/#0&('#1%/ .6;,/%6=&0) 1 .#9&#1#: "(005,%$ "developers", +#0&6.'#: &#,-%#
%#**/&&$"(*.

H(@'#, 9&# 1(0 '$ *#46& ."/#0&('#1/&- 8( &$7'/9$0%/$ #B/;%/. H0$ '(%(8('/) 01)8('5 0
'("6B$'/$* 0#?/(,-'#4# E&/%$&(.

M#,/, 69(0&16=3/$ 1 E&#* ."#?$00$:

¥ <0'#1'() %#*('+( (Core Team)

¥ F#**/&&$"

6.4. DE&61. %')+#$0
!"#$%& FreeBSD /*$$& %#*('+6 /'@$'$"#1 .# 15.60%6 "$,/8#1 0 4,(1'5* /'@$'$"#*,
%#&#"5: #&1$9($& 8( 0#8+('/$ "$,/8#1 FreeBSD +,) "(0."#0&"('$'/) 0"$+/ .#,-8#1(&$,$:
9$"$8 /'&$"'$& /,/ ."#+(@/ 1 "#8'/9'57 *(4(8/'(7. !#0%#,-%6 FreeBSD +#0&6.'( '(
'$0%#,-%/7 .,(&L#"*(7, ( "$,/85 +,) "(8,/9'57 ("7/&$%&6" 15.60%(=&0) #+'#1"$*$''#,
1 %#*('+$ $0&- #&1$&0&1$''5: 8( %(@+6= ("7/&$%&6"6. R(%@$ 1 %#*('+$ $0&- "#,/,
#&1$9(=3/$ 8( %##"+/'(?/= 60/,/: .# #;$0.$9$'/= %(9$0&1(, 0;#"%6 '(;#"( .(%$&#1 /
(%&6(,/8(?/= +#%6*$'&(?//. !#+ /'@$'$"#* .# 15.60%6 "$,/8#1 .#+"(86*$1($&0)
."$+0&(1/&$,- %#*('+5 /'@$'$"#1 .# 15.60%6 "$,/8#1.

F#4+( 4#&#1/&0) 15.60% "$,/8(, ."#$%& FreeBSD '$0%#,-%# *$')$& 01#= 0&"6%&6"6.
N#0&(1,)$&0) 4"(L/% 15.60%(, 1%,=9(=3/: 8(*#"#8%6 L6'%?/#'(,-'#0&/ / %#+(, 15.60%
."#*$@6&#9'57 "$,/8#1 / L/'(,-'#4# "$,/8(. G(*#"#8%( L6'%?/#'(,-'#0&/ #8'(9($&, 9&#
'#15$ L6'%?// '$ *#46& ;5&- +#;(1,$'5 1 1$&%6 ;$8 )1'#4# 0#4,(0/) /'@$'$"#1 "$,/8(.
G(*#"#8%( %#+( #8'(9($&, 9&# /8*$'$'/) 1 %#+$ ('(."/*$", /0."(1,$'/) #B/;#%) '$ *#46&
;5&- +#;(1,$'5 ;$8 )1'#4# 0#4,(0/) /'@$'$"#1 "$,/8(. I&#& ."#?$00 8(*#"#8%/
L6'%?/#'(,-'#0&/ / %#+( /81$0&$' %(% 0&(;/,/8(?/). H ."#?$00$ 15.60%( "$,/8( /'@$'$"
"$,/8( /*$$& .#,'#*#9/) #&%(&51(&-0) % ;#,$$ 0&("5* 1$"0/)* %#+( /, &(%/* #;"(8#*,
"#&*$')&-" /8*$'$'/), $0,/ #'/ 0#9&6&, 9&# E&/ /8*$'$'/) '$ .#+7#+)& +,) 1%,=9$'/) 1
"$,/8.

N63$0&16$& &"/ "(8,/9'57 1/+( 15.60%#1:
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1. .0 15.60%/ )1,)=&0) .$"15* "$,/8#* #0'#1'#: 1$"0//. <'/ 1$&1)&0) #& 1$&%/ -CURRENT
/ /*$=& 8'(9/&$,-'# ;#,$$ +,/&$,-'5: ?/%, "(8"(;#&%/ /8-8( '$0&(;/,-'#4#
7("(%&$"( 1$&%/ -CURRENT

2. .X "$,/85 Ñ E&# "$,/85 1$&%/ -STABLE. <'/ 8(.,('/"#1('5 % 157#+6 %(@+5$ 4 *$0)?(.

3. .X.Y Ñ E&# 15.60%/ 0 /0."(1,$'/)*/ 6)81/*#0&$:, 0,$+6=3/$ 8( 1$&%#: .X. <'/ 157#+)&
&#,-%# &#4+(, %#4+( 0 *#*$'&( .#0,$+'$4# 15.60%( 1 E&#: 1$&%$ ;5,# #;C$+/'$'#
+#0&(&#9'#$ %#,/9$0&1# /0."(1,$'/: 6)81/*#0&$:. J#15$ L6'%?// 1%,=9(=&0) "$+%#,
( %#*('+( ;$8#.(0'#0&/ 69(0&16$& 1 E&/7 15.60%(7 4#"(8+# (%&/1'$$, 9$* 1 #;59'57.

2,) 15.60%#1 1$&%/ -STABLE ."#?$00 15.60%( '(9/'($&0) 8( 45 +'$: +# ."$+.#,(4($*#:
+(&5 "$,/8(. H &$9$'/$ .$"1#: L(85, .$"157 15 +'$:, "(8"(;#&9/%/ .$"$'#0)& /8*$'$'/)
/8 -CURRENT, %#&#"5$ #'/ 7#&)& 1%,=9/&- 1 "$,/8, 1 1$&%6 15.60%(. !# #%#'9('// E&#4#
.$"/#+( %#+ 17#+/& 1 15-+'$1'5: .$"/#+ 8(*#"#8%/, 1 &$9$'/$ %#&#"#4# +#.60%(=&0)
&#,-%# /0."(1,$'/) #B/;#%, #;'#1,$'/) +#%6*$'&(?//, /0."(1,$'/), 01)8(''5$ 0
;$8#.(0'#0&-=, / '$8'(9/&$,-'5$ /8*$'$'/) +"(:1$"#1 60&"#:0&1. I&/ /8*$'$'/) +#,@'5
;5&- ."$+1("/&$,-'# #+#;"$'5 /'@$'$"#* 15.60%(. H '(9(,$ .#0,$+'$4# 15-+'$1'#4#
.$"/#+( 0#8+($&0) %('+/+(& '( 15.60% +,) B/"#%#4# &$0&/"#1('/). H E&#& .$"/#+
1$"#)&'#0&- 1'$0$'/) /8*$'$'/: 0'/@($&0), 8( /0%,=9$'/$* 1(@'57 /0."(1,$'/:
#B/;#% / #;'#1,$'/: ;$8#.(0'#0&/. H E&#& 8(%,=9/&$,-'5: .$"/#+ 10$ 15.60%/
09/&(=&0) %('+/+(&(*/ '( 15.60%. !# 8(1$"B$'// ."#?$00( 15.60%( 0#8+($&0) "$,/8 0
'#15* '#*$"#* 1$"0//, 1%,=9() ;/'("'5$ +/0&"/;6&/15 '( 1$;-0(:&(7 / 0#8+('/$ #;"(8#1
CD-ROM. <+'(%# "$,/8 '$ 09/&($&0) Ç+$:0&1/&$,-'# 15.63$''5*È +# &$7 .#", .#%( '(
0./0#% "(005,%/ freebsd-announce '$ ;6+$& #&."(1,$'# 0##;3$'/$, .#+./0(''#$ 0 .#*#3-=
Pretty Good Privacy, 1 %#&#"#* )1'# 6%(8('#, 9&# "$,/8 0#0&#),0); 10$, 9&# #;#8'(9$'# %(%
Ç"$,/8È +# E&#4# *#*$'&(, *#@$& '(7#+/&-0) 1 ."#?$00$ +#"(;#&%/ / /8*$')&-0) +#
#&."(1%/ PGP-.#+./0(''#4# 0##;3$'/). [4].

H$"0// 1$&%/ -CURRENT (&# $0&- 10$ 1$"0//, #%('9/1(=3/$0) '( ".0"), #9$'- .#7#@/, '# 0
1+1#$ ;#,-B/* 1"$*$''5* ."#*$@6&%#*. !"#?$00 '(9/'($&0) 8( 8 '$+$,- +# 15.60%( 0
#;C)1,$'/) 4"(L/%( "$,/8(. S$"$8 +1$ '$+$,/ .#0,$ '(9(,( ."#?$00( 15.60%( 11#+/&0)
8(*#"#8%( L6'%?/#'(,-'#0&/, / #.&/*/8(?/) ."#/81#+/&$,-'#0&/ +#,@'( ;5&- 01$+$'( %
*/'/*6*6. G( 9$&5"$ '$+$,/ +# 15.60%( 0&('#1/&0) +#0&6.'( #L/?/(,-'() ;$&(-1$"0/). G(
+1$ '$+$,/ +# 15.60%( %#+ #L/?/(,-'# 1$&1/&0) 1 '#16= 1$"0/=. I&#: 1$"0//
."/01(/1($&0) 0&(&60 "$,/8-%('+/+(&(, /, %(% / 1 0,69($ 0 "(8"(;#&%#: -STABLE, 8(*#"#8%(
%#+( "$,/8-%('+/+(&( 6@$0&#9($&0). <+'(%# "(8"(;#&%( '( #0'#1'#: 1$&%$ "(8"(;#&%/
*#@$& ."#+#,@(&-0). G( /0%,=9$'/$* E&/7 "(8,/9/:, ."#?$005 "(8"(;#&%/ "$,/8#1 07#@/.

*.0 15.60%/ 15+$,)=&0) 1 #&+$,-'6= 1$&%6 / #"/$'&/"#1('5 1 #0'#1'#* '( "(''/7
.#0,$+#1(&$,$:. G(&$* 1$&%( ."#7#+/& .$"/#+ 0&(;/,/8(?//, / &#,-%# .#0,$ &#4#, %(%
F#*('+( "(8"(;#&%/ "$,/8#1 "$B/&, 9&# &"$;#1('/) % 0&(;/,-'#0&/ 15.#,'$'5, 1$&%(
0&('#1/&0) -STABLE, ( -CURRENT .$"$%,=9($&0) '( 0,$+6=36= *(@#"'6= 1$"0/=. U#&) 1
;#,-B/'0&1$ 0,69($1 E&# ."#/07#+/,# 0 1$"0/)*/ *.1, E&# '$ )1,)$&0) #;)8(&$,-'5*
&"$;#1('/$*.

P#,-B/'0&1# 15.60%#1 ."#/07#+/& .# +#0&/@$'// +(&5, %#&#"() 09/&($&0) +#0&(&#9'#
#&+(,>''#: #& ."$+5+63$4# 15.60%(. Q0&('#1,$'( ?$,- 15.60%(&- #0'#1'5$ 1$"0//
%(@+5$ 18 *$0)?$1, ( ."#*$@6&#9'5$ Ñ %(@+5$ 4 *$0)?(. N##;3$0&1# .#,-8#1(&$,$: 9>&%#
+(,# .#')&-, 9&# ;$8#.(0'#0&- / 0&(;/,-'#0&- '$ *#46& ;5&- ."/'$0$'5 1 @$"&16 /8-8(
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0(*#0&#)&$,-'# 60&('#1,$''57 0"#%#1 / ?$,$157 +(& 15.60%(. S&#;5 8(+$"@%/ '$
0&('#1/,/0- 0,/B%#* +,/''5*/ 1 1#."#0(7 ;$8#.(0'#0&/ / 0&(;/,-'#0&/, &"$;6$&0)
+#.#,'/&$,-'() +/0?/.,/'( ."/ 1'$0$'// /8*$'$'/: 1 -STABLE.

1. N+$,(&- 4"(L/% 15.60%( "$,/8#1

2. G(*#"#8/&- L6'%?/#'(,-'#0&-

3. G(*#"#8%( %#+(

4. N#8+(&- 1$&%6

5. F('+/+(& '( 15.60%

6. N&(;/,/8/"#1(&- 15.60% (."/ '$#;7#+/*#0&/ 1$"'6&-0) % ."$+5+63$*6 B(46; %#4+(
15.60% 09/&($&0) 0&(;/,-'5*, .$"$:&/ % 0,$+6=3$*6 B(46)

7. N#;"(&- .(%$&5

8. !"$+6."$+/&- 0(:&5-8$"%(,(

9. <.6;,/%#1(&- 15.60%

[ FreeBSD ]

[1] !$"15$ 15;#"5 <0'#1'#: %#*('+5 0#0&#),/0- 1 0$'&);"$ 2000 4#+(

[2] <+'(%# 10> ;#,-B$ &$0&#1 15.#,')$&0) ."/ 0;#"%$ 0/0&$*5 (make world). I&/ &$0&5 )1,)=&0) #9$'- '#15*
+#.#,'$'/$*, / 0/0&$*(&/9$0%() 0&"6%&6"( +,) '/7 $3> '$ 0#8+('(.

[3] sendmail / named Ñ ."/*$"5 %#+(, %#&#"5: ;5, #;C$+/'>' 0 +"64/7 .,(&L#"*.

[4] D'#4/$ %#**$"9$0%/$ .#0&(13/%/ /0.#,-86=& E&/ #;"(85 +,) 0#8+('/) CD-ROM, %#&#"5$ ."#+(=&0) 1 "#8'/9'57
*(4(8/'(7.
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Chapter 7. K*1/%6?'*/E
<0'#1'5$ /'0&"6*$'&5 .#++$"@%/ ."#?$00( "(8"(;#&%/ Ñ E&# Bugzilla, Mailman / OpenSSH.
I&# /'0&"6*$'&5, "(8"(;#&(''5$ 0&#"#''/*/ #"4('/8(?/)*/, %#&#"5$ B/"#%#
/0.#,-86=&0) 1 */"$ #&%"5&#4# /07#+'#4# %#+(.

7.1. Git
Git Ñ E&# 0/0&$*( +,) 6."(1,$'/) '$0%#,-%/*/ 1$"0/)*/ &$%0&#157 L(:,#1, #&0,$@/1('/)
1'$0>''57 /8*$'$'/:, /7 (1&#"#1 / ."/9/'. !"#$%& 7"('/&0) 1 Ç"$.#8/&#"//È, ( "(8'5$
1$"0// 09/&(=&0) "(8'5*/ Ç1$&%(*/È.

7.2. Bugzilla
Bugzilla Ñ E&# ;(8( +(''57 +,) 0#."#1#@+$'/), 0#0&#)3() /8 '(;#"( /'0&"6*$'&#1 +,)
#&0,$@/1('/) #B/;#% '( ?$'&"(,-'#* 0(:&$. <'( .#++$"@/1($& ."#?$00 #&0,$@/1('/)
#B/;#%, 1%,=9() #&."(1%6 / #;"(;#&%6 #B/;#%, ( &(%@$ 8(."#05 / #;'#1,$'/$ ;(85
+(''57, ( &(%@$ "$+(%&/"#1('/$ #&9>&#1 #; #B/;%(7. !"#$%& /0.#,-86$& 1$;-/'&$"L$:0 +,)
#&."(1%/ "<&9>&#1 # ."#;,$*(7" '( ?$'&"(,-'5: 0$"1$" Bugzilla ."#$%&(. Q %#**/&&$"#1
&(%@$ $0&- 1$;- / %#*('+'5$ %,/$'&5.

7.3. Mailman
Mailman - E&# ."#4"(**(, %#&#"() (1&#*(&/8/"6$& 6."(1,$'/$ .#9&#15*/ "(005,%(*/.
!"#$%& FreeBSD /0.#,-86$& $> +,) 1$+$'/) 16 #;3/7 "(005,#%, 60 &$7'/9$0%/7 "(005,#%, 4
#4"('/9$''57 "(005,#% / 5 "(005,#% 0 ,#4(*/ %#**/&#1 Git. <'( &(%@$ /0.#,-86$&0) +,)
*'#4/7 .#9&#157 "(005,#%, 0#8+(''57 / /0.#,-86$*57 +"64/*/ ,=+-*/ / ."#$%&(*/ 1
0##;3$0&1$ FreeBSD. <;3/$ "(005,%/ ."$+'(8'(9$'5 +,) B/"#%#: .6;,/%/, &$7'/9$0%/$
"(005,%/ 1 #0'#1'#* ."$+'(8'(9$'5 +,) "(8"(;#&%/ #."$+$,>''57 #;,(0&$: /'&$"$0#1, (
8(%"5&5$ "(005,%/ /0.#,-86=&0) +,) 1'6&"$''$: %#**6'/%(?//, '$ ."$+'(8'(9$''#: +,)
B/"#%#: .6;,/%/. P#,-B() 9(0&- 10$: %#**6'/%(?// 1 ."#$%&$ ."#7#+/& 9$"$8 E&/ 85
"(005,#% [FreeBSD, !"/,#@$'/$ C].

7.4. Pretty Good Privacy
Pretty Good Privacy, ;#,$$ /81$0&'5: %(% PGP, Ñ E&# %"/.&#0/0&$*(, /0.#,-86=3()
("7/&$%&6"6 #&%"5&#4# %,=9(, 9&#;5 .#81#,/&- .#,-8#1(&$,)* .#+./051(&- ///,/
B/L"#1(&- /'L#"*(?/= ?/L"#1#: .#+./0-= +,) #;$0.$9$'/) ;$8#.(0'#: 01)8/ *$@+6
+16*) 0&#"#'(*/. !#+./0- /0.#,-86$&0) ."/ #&."(1%$ /'L#"*(?// *'#@$0&16
.#,69(&$,$:, .#81#,)) /* 6;$+/&-0), 9&# /'L#"*(?/) '$ ;5,( /8*$'$'( +# &#4#, %(% #'/ $>
.#,69/,/. H ."#$%&$ FreeBSD E&# #0'#1'#: 0.#0#; 6;$+/&-0), 9&# /'L#"*(?/) ;5,(
'(./0('( &$*, %&# 6&1$"@+($&, 9&# $> 0#8+(,, / '$ ;5,( /8*$'$'( 1 ."#?$00$ .$"$+(9/.
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7.5. Secure Shell (SSH)
Secure Shell - E&# 0&('+("& ;$8#.(0'#4# 17#+( 1 6+(,>''6= 0/0&$*6 / 15.#,'$'/) %#*('+ '(
'$:. <' .#81#,)$& 60&('(1,/1(&- / 8(3/3(&- +"64/$ 0#$+/'$'/), '(851($*5$ &6''$,)*/,
*$@+6 +16*) 18(/*#+$:0&16=3/*/ 0/0&$*(*/. I&#& 0&('+("& 063$0&16$& 1 +167 #0'#1'57
1$"0/)7, / &#,-%# 1$"0/) +1( /0.#,-86$&0) 1 ."#$%&$ FreeBSD. J(/;#,$$ "(0."#0&"('>''()
"$(,/8(?/) 0&('+("&( - OpenSSH, %#&#"() 17#+/& 1 #0'#1'6= +/0&"/;6?/= ."#$%&(.
!#0%#,-%6 $> /07#+'5: %#+ #;'#1,)$&0) 9(3$, 9$* 15.60%/ FreeBSD, .#0,$+')) 1$"0/)
&(%@$ +#0&6.'( 1 +$"$1$ .#"&#1.
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Chapter 8. 3$(&%$'./E
!#+."#$%&5 0#8+(=&0) +,) 6*$'-B$'/) #;C>*( %#**6'/%(?//, '$#;7#+/*#: +,)
%##"+/'(?// 4"6..5 "(8"(;#&9/%#1. F#4+( ."#;,$*'() #;,(0&- +#0&(&#9'# /8#,/"#1('(,
;#,-B() 9(0&- %#**6'/%(?// ."#/07#+/& 1'6&"/ 4"6..5, 0#0"$+#&#9$''#: '( ."#;,$*$,
9&# &"$;6$& *$'-B$ #;3$'/) 0 +"64/*/ 4"6..(*/ .# 0"(1'$'/= 0 0/&6(?/$:, %#4+( 4"6..(
'$ /8#,/"#1('(.

8.1. 3$(&%$'./ Ports
"!#"&" Ñ E&# '(;#" *$&(+(''57 / .(&9$:, '$#;7#+/*57 +,) 8(4"68%/, %#*./,)?// /
%#""$%&'#: 60&('#1%/ 1'$B'$4# ."#4"(**'#4# #;$0.$9$'/) 1 0/0&$*$ FreeBSD. F#,/9$0&1#
.#"&#1 "(0&>& 0 #4"#*'#: 0%#"#0&-=, %(% .#%(8('# '( 0,$+6=3$* "/06'%$.
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!"#$%&' 9. A&,";)#6+& @&*6&+, 4&/1+,)%%=B 3)C4$ 1995 " 2022 9&413"

image::portsstatus.svg .#%(851($& %#,/9$0&1# .#"&#1, +#0&6.'57 +,) FreeBSD 1 .$"/#+ 0 1995
.# 2022 4#+. !#7#@$, 9&# %"/1() 0'(9(,( "#0,( E%0.#'$'?/(,-'#, ( 8(&$* 0 0$"$+/'5 2001 +#
0$"$+/'5 2007 4#+( "#0,( ,/'$:'# 0# 0%#"#0&-= #%#,# 2000 .#"&#1/4#+, .#0,$ 9$4# 0%#"#0&-
"#0&( 0'/8/,(0-.

!#0%#,-%6 1'$B'$$ ."#4"(**'#$ #;$0.$9$'/$, #./051($*#$ .#"&#*, 9(0&# '(7#+/&0) 1
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0&(+// (%&/1'#: "(8"(;#&%/, #;C>* "(;#&5, '$#;7#+/*#: +,) .#++$"@%/ .#"&#1, 6@$ 1$,/%
/ ."#+#,@($& "(0&/. I&# ."/1$,# % &#*6, 9&# 9(0&- ."#$%&( FreeBSD, 01)8(''() 0 .#"&(*/,
.#,69/,( ;#,$$ 0(*#0&#)&$,-'6= 0&"6%&6"6 / 10$ ;#,-B$ 0&('#1/&0) .#+."#$%&#* ."#$%&(
FreeBSD.

!#"&5 /*$=& 01#= 0#;0&1$''6= #0'#1'6= %#*('+6 0 D$'$+@$"#* !#"&#1 1# 4,(1$, / E&(
%#*('+( *#@$& '(8'(9(&- %#**/&&$"#1 ;$8 #+#;"$'/) <0'#1'#: %#*('+5 FreeBSD (Core
Team). H #&,/9/$ #& ."#$%&( FreeBSD, 4+$ (%&/1'#$ 0#."#1#@+$'/$ 9(0&# 1#8'(4"(@+($&0)
."(1#* %#**/&(, .#+."#$%& .#"&#1 1%,=9($& *'#@$0&1# (%&/1'57 0#."#1#@+(=3/7, '$
)1,)=3/70) %#**/&&$"(*/.

H #&,/9/$ #& #0'#1'#4# ."#$%&(, +$"$1# .#"&#1 '$ "(81$&1,)$&0). F(@+5: 15.60% FreeBSD
0,$+6$& &$%63$: %#,,$%?// .#"&#1, 9&# #;$0.$9/1($& +#0&6. % #;'#1,>''#: /'L#"*(?// #
&#*, 4+$ '(:&/ ."#4"(**5 / %(% /7 0#;"(&-. <+'(%# E&# #8'(9($&, 9&# .#"&, 8(1/0)3/: #&
0/0&$*5, *#@$& &"$;#1(&- /8*$'$'/: 1 8(1/0/*#0&/ #& 1$"0// FreeBSD, '( %#&#"#: #'
8(.63$'.

N '$"(81$&1,>''5* "$.#8/&#"/$* .#"&#1 '$1#8*#@'# 4("('&/"#1(&-, 9&# ,=;#: .#"&
;6+$& "(;#&(&- '( 9>*-,/;#, %"#*$ -CURRENT / -STABLE, 1 9(0&'#0&/ '( 0&("57, */'#"'57
15.60%(7. 2,) E&#4# '$& '/ /'L"(0&"6%&6"5, '/ 1"$*$'/ 1#,#'&>"#1.

F#*('+5, 8(1/0)3/$ #& Ports, &(%/$ %(% %#*('+( 15.60%( "$,/8#1, +,) ELL$%&/1'#0&/
%#**6'/%(?// /*$=& 01#/7 0#;0&1$''57 ."$+0&(1/&$,$: .# .#"&(*.

8.2. 3%$'./ ($.6?'*/74++ FreeBSD
!"#$%& +#%6*$'&(?// FreeBSD ;5, '(9(& 1 )'1("$ 1995 4#+(. <& .$"1#'(9(,-'#: 4"6..5,
0#0&#)1B$: /8 "6%#1#+/&$,) ."#$%&(, 9$&5">7 "6%#1#+/&$,$: %#*('+ / 16 69(0&'/%#1,
0$:9(0 #;3$$ 9/0,# %#**/&&$"#1 +#0&/4,# 44. N./0#% "(005,%/ +#%6*$'&(?// '(09/&51($&
96&- *$'$$ 300 69(0&'/%#1, 9&# 6%(851($& '( +#1#,-'# ;#,-B#$ 0##;3$0&1# 1#%"64 '$4#.

Z$,- ."#$%&( 2#%6*$'&(?// Ñ ."$+#0&(1/&- %(9$0&1$''6= / .#,$8'6= +#%6*$'&(?/=
."#$%&( FreeBSD, 9&#;5 '#15$ .#,-8#1(&$,/ *#4,/ ,$49$ #01#/&- 0/0&$*6, ( &(%@$ .#+"#;'#
#./0(&- "(0B/"$''5$ L6'%?// +,) .#,-8#1(&$,$:.

<0'#1'5$ 8(+(9/ ."#$%&( Documentation Ñ "(;#&( '(+ &$%63/*/ ."#$%&(*/ 1 "J(;#"$
+#%6*$'&(?// FreeBSD" / .$"$1#+ +#%6*$'&(?// '( +"64/$ )85%/.

F(% / ."#$%& FreeBSD, +#%6*$'&(?/) "(8+$,$'( '( &$ @$ 1$&1/. I&# 0+$,('# +,) &#4#, 9&#;5
+,) %(@+#: 1$"0// 10$4+( ;5,( #;'#1,>''() +#%6*$'&(?/). H 1$&1)7 ;$8#.(0'#0&/
/0."(1,)=&0) &#,-%# #B/;%/ 1 +#%6*$'&(?//.

F(% / .#+."#$%& ports, ."#$%& Documentation *#@$& '(8'(9(&- %#**/&&$"#1 +#%6*$'&(?//
;$8 #+#;"$'/) #0'#1'#: %#*('+5 FreeBSD (Core Team). [FreeBSD].

!"#$%& +#%6*$'&(?// 1%,=9($& 1 0$;) 11#+'#$ "6%#1#+0&1#. <'# /0.#,-86$&0) %(% +,)
#8'(%#*,$'/) '#157 69(0&'/%#1 ."#$%&( 0# 0&('+("&'5*/ /'0&"6*$'&(*/ / 0/'&(%0/0#*,
&(% / 1 %(9$0&1$ 0."(1#9'/%( ."/ "(;#&$ '(+ ."#$%&#*.
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