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&}äj�dÆ@Áj�'ÆbcSTU%&r§pt`wF"#;0c%ÌÍÚ$ 
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JumpStart cde'EfgEf'1
Oracle Solaris 11 ;$%Oracle Solaris 10 F JumpStart Fª5ªd6¡pþ7ªO¢£
73`w5*Fr§pt`w;ó*Tj"#ÆÕS~=<STU�F+5\]i\

]5$%AI ´3\m`w;ó*k#Nm5X5,Oz&Ï;ó*Tj�F@%
JumpStart dS�J�,-�FOÜÃTj�dO./R=$<Sä0Ujs2ai(1) ́
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SMF gyr?g)z{w| 
Oracle Solaris 11 @ SMF i�¥wiÆóô}~J�d;0c%¼5¤`/01_`
\aÂÃFÌÍÚ;0j5`4r78O0c�¬�~�@Áj0û;NcSRJU

�~ÓF5`4r78$%r§pt`wO�R=_`\aF!R<ã¿�O¾¿R

JdÁ%_`\aô!ß;\�}~STUSJ%�bó|F��Æ�|}~=<S

TUi�¥wi$%ÞéF�b%6¡pþ7ªO�RJÌÍÚ;0j5`4r7

8%/01_`\a;73�5w}~jr§pt`w;0�=¾¿}~j9pqª

w�F Ô�ÿä¬Ó�¡¢�O�R=ÂÃ}~STU4 _F¡¢Æ%£¨¤¥FG
<¦F¤§@��}~=<STUSMF ´r3,SJ$*7Ð*iO12M;½lR
=óôTjJKF adminU¼7w6¡pþ7ª9][)wi 
/etc/svc/profile/site @¾¿}~j�FJKF site-profileU_`\a6¡p
þ7ªFÇ¨@bj /etc/svc/profile/generic.xml /01 
/etc/svc/profile/platform.xml @¾¿}~j�FJKF system-profileUz
�;_`\ar§pt`wFÇ¨@bj /lib/svc/manifest SJ$ 
/var/svc/manifest ;Ò©Tj�FJKF manifestU 

SMF gyr?g})D>EFwx 
Oracle Solaris 11 @$%��F×Ø_`\aÂÃÆ SMF ÂÃi�¥wi;�ú}~
=<STU�~$%/etc ;ª¬~jÂÃpþ7ªFxO²ÓR%_`\au»6^
[5,ÝFÂÃFÌÍOx®}äjJKF&'(N�«F�-@TU¢£73`w

5*F9ÍÝ;%_`\aÂÃ6¡pþ7ªO½lR=_`\aÂÃO{l@ÁS

TU�F6¡pþ7ª$%z³FiÐ5wß;�[F SMF ¼5¤`Æ¬õ|}~
jdÁ;­®}~STU 

º5a¼5¤`FÂÃÆ SMF ÂÃi�¥wi;�ú}~SRJU_`\aÂÃF
óôàdR=$%�U; /etc/nsswitch.conf ;èéR=<J SMF ÂÃOÌÍ
Tj!R< svc:/system/name-service/switch ¼5¤`F��d%�U; 
/etc/resolv.conf ;èéR=<J SMF ÂÃOÌÍTj$èF 
svc:/network/dns/client ¼5¤`ÆbcSTU!R< nscfg(1) +5\]
i\]5O½lTjd%SMF i�¥widFs@º5a¼5¤`ÂÃO73�5w
/012)`�5wRJc%¯¥�*EFJK; /etc/nsswitch.conf ý 

/etc/resolv.conf NÛF[�_5pþ7ªO SMF ÂÃ¬Ó�&ÃRJcTj
�dÆ@ÁSTU 

�UF nodename (_`\aF°`wk) /01 defaultdomain (NIS º5a¼5
¤`@áâ½lTjJKF°`wF,�73k) ÂÃ$È~±~%/etc/nodename 
/01 /etc/defaultdomain ;²³}~=<STU�~Ó$Þé@$ SMF ÂÃ
i�¥wi;�ú}~=/c%nodename /01 defaultname FðÂÃ$ SMF 
¼5¤`F svc:/system/identity:node /01 
svc:/system/identity:domain ;�£}~=<STU/etc òFÂÃpþ7ª
$%S£ß;¢£M;�ú}~STU 

�U$ /etc/default/init ;²³}~=<J9pqªwF¡Ë5ª/0147
aÙ53ÂÃ$%�FÂÃOÌÍTjJKF!R<¼5¤`@bj 



ORACLE SOLARIS 11 11/11      !"# 

 

5    

svc:/system/environment:init dd�; SMF ÂÃi�¥wi;�ú}~=
<STU¯¥�*EFJK;%/etc/default/init $ SMF ÂÃ¬Ó¢£M;�
&Ã}~STU 

,*7WÂÃpþ7ª (driver.conf) $ /etc/driver/drv ;�£RSRJU
Ð5wß;%_`\a$ /etc/driver/drv ;ÈF,*7WFÂÃpþ7ªÆN
<¬ìt»)RSTU´_¬�JÇ�%_`\a$E3 5PQFÂÃd¡55ª

FóôO¢£M;r5¥RSTUprtconf(1M) F!R< -u Y6_¦3O½lT
jd%E3 5dÌÍÚFefF,*7WÂÃO�µ67@ÁSTU 

D>EFwx)g~q? 
$èF Oracle Solaris 11 _`\aOÂÃ¶ù/01�ÂÃTjJKF!R<+5\]
i\]5@bj sysconfig(1M) Æ��}~%[�_5F sys-unconfig /0
1 sysidtool +5\]i\]5ÆªÁ*@Ó~SRJU�FD5ª$&�Ù53
/01�&�Ù53Fò�@½l@Á%_`\a·q¸¹%º»wX5)%+54

5%º5a¼5¤`%º�/47aÙ53NÛF�[F¿Ê»Ô^ª56OÂÃRS
TU�FD5ª$12;_`\aÂÃD5ªO½lR=12:;@%SJ$_`\

aÂÃ6¡pþ7ªO½lR=¢£MNfç@<ú@ÁSTU 

SMF ��� FMA �� 
Oracle Solaris 11 F!"#dR=%SMF ¼5¤`F�bó|ý FMA ¼½ÌÍ7E
3wOÌÍÚ;��@ÁSTUÌÍÚ$ SNMP w*»6��d SMTP ¾¿�5ª
��OÂÃR=%w¿F7E3wSJ$¼5¤`O�À@ÁSTU¢£¼5¤``

D (ASR) ��O½lR=áâ Oracle ;��OÁCTj�d;0c% ¬õN Oracle 
¼�5wÂ�OÃÄR=<jMN;¢£\[�wiOPQTj�d�k#@TU 

PQK 
Oracle Solaris Ù53$%23456*78u6iË5_¦3OHITjJKF%A
B@�Å}~J ÔGÔF<úßÄÅ|-.OPQRSTUOracle Solaris 11 @$%
Oracle Solaris Ù53$0cÆâ;YZ[5\]3^_`\a;��}~=<STU
Ù53FÜÃdÌÍÆ0c#æ;Nc%ÇÈEd"#EÆx®R=/c%G<[E

ªFiv5`ÌÍ/01�À"#ÆPQ}~STU 

Oracle Solaris 10 @'%  
Oracle Solaris 10 Ù53O½lTjd%Oracle Solaris 11 ®@ÉÊR=<jÙ53Fò
�@ Oracle Solaris 10 -.O<ú@ÁSTUÙ53òSJ$ Oracle Solaris 10 _`\
aFEu�4ª@u6iË5_¦3OT@;<úR=<j+545;xy=%�~

ÓF-.O Oracle Solaris 11 ;�úTjJK;Ë�_ÄÅ-ÄÅ (v2v) D5ªdÌÍ-
ÄÅ (p2v) D5ªÆPQ}~=<STUOracle Solaris 10 Ù53$%Oracle Solaris 11 
F>?N��FJKF%<]»Ô@%\`w}~%IB;¼�5w}~=<j=>

ÍOPQRSTUÌÍÚ;$%u6iË5_¦3�úo`Æ#æ;Nj�f@%T

�=F!"#OT�;�l@Ájd<û�i»wÆbcSTU 

@'%)�O-PQ���PQ-PQ���� 
_`\aOÙ53;��Tj9Í$�ÌÍ-ÄÅó*�SJ$ p2v dÎA~STUp2v 
9ÍO<úTjU;%Oracle Solaris 11 ;��}~J!R<VUn�+5\]i\]
5F zonep2vchk(1M) OÌÍ_`\a®@<úTj�d;0c%VU;¸¹O�
ÏR=efOw¿@ÁSTU�F+5\]i\]5$%v5`_`\aFÂÃ;×

Ð<=Ù53ÂÃFPÑO&ÃRJc%v5`_`\a®@£ÜR=<ju6iË

5_¦3FÒéMNefO�ÓRJcTj�d�@ÁSTU 

@'%�) NFS �'&' 
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Oracle Solaris F�UFW5¥¦3@$%Oracle Ù53F:mni\]5Ô9ª@Õ
Ö}~=<j×ÏFØ¹Æ�'@b�J�d¬Ó%NFS Ù¬F��$�&�Ù53
@¼�5w}~=<Sä0@RJUOracle Solaris 11 @$!R�%�&�Ù53@ 
NFS ¼5W5Æ¼�5w}~j0û;NcSRJUÙ53ò�@Ù¬OBõ|Tj
ÌÍÚ$%Ù53F�[FÕÖ×Ï; PRIV_SYS_SHARE O��@ÁSTU 

ZA�C?)��] IP @'% 
ÚÛM IP Ù53;0�=%ÌÍÚ$Ù53Üd;��RJ IP `4»)OÝcÞ=
j�dÆ@Á%ðÙ53$%ÈF`4»)Fò�@%«¬FÙ53¬ÓIB;��

RJ:@ IP OÂÃ@ÁjÇÈEOI@STU_Sc%ÌÍÚ$Ù53ß¥@Fº»
wX5)w*p]»)F�Àý%pqFº»wX5)iv5`F{lO#æ;<ú

@ÁSTUJ�R�~$%Oracle Solaris F�UFW5¥¦3@$%ÌÍÚÆ_`\
aÜd;l.R=<JÌÍ NIC (º»wX5)734pt5`´3w¡5*) Fx;
`èR=<SRJUº»wX5)ÄÅ|F��;0c%ÌÍÚ$ÌÍº»wX5)

s5,+tuF~�Oàyj�dN�%�¢ÇÈ;Ù53FÌÍO<ú@ÁSTU

Oracle Solaris 11 @!R�ÜÃ}~jÙ53$%net0 d<ûkUF VNIC (ÄÅº»
wX5)734pt5`´3w¡5*) OI@jÚÛM IP Ù53;Nc%ÈFH¯
F¯¥¢Fi3)$Ð5wß;¢£M;=>}~STUOracle Solaris 11 @$Ù¬ IP 
Ù53�áÁ¶Á�lk#@TU 

@'%�)<= VNIC �x 
«d0ÛFÙ53HI@$%×Ø IP â¶¬ÓÃjº»wX5)ÂÃ;âR=%ÌÍ
Ú;<�_¬FßãN'äÆbcSTUåæN+5452)`Zi23`Oç©T

jJK;%ÚÛM IP F�&�Ù53;1R=�ßM VNIC Æ¢£M;ÜÃ}~j
0ûNcSRJUVNIC $Ù53FÐ5wß;ÜÃ}~%Ù53ÆèÖTjd·ù}
~%�&�Ù53F954i3)kUésFò�;ÜÃ}~STU�F�d$% º
»wX5)FÂÃ/01w�¡¥FÉ�OêëTj�'NR;Ù53O6¡¤¥¦

§3^RJ<dì@jÌÍÚ;d�=FíydNcSTU $èF954i3)OÚ
ÛM IP Ù53;ÝcÞ=J<dì@jÌÍÚ$%Ù53ÂÃFîÝ@áÁ¶ÁÈF
0ûNÝcÞ=O<ú@ÁSTU 

954i3)OÚÛM IP Ù53;��TjÞéFfç$%zonecfg(1M) O½l
R= net iv5`O��Tjd<û�F@TU$èF net 6¡o\]5O�RJÌ
Íiv5`FÝcÞ=d%Ð5wßFiv5` (VNIC) F¢£ÜÃOïqTjJK
;%!R< anet iv5`Æ¦F0û;��}~=<STU 
# zonecfg -z myzone 
zonecfg:myzone> set ip-type=exclusive 
zonecfg:myzone> add anet 
zonecfg:myzone:anet> set lower-link=nxge0 
zonecfg:myzone:anet> end 

���@'%��})�q?('2A�')NO 
º»wX5)p¡5$¼5¤`ÄÅ|F�''z@TUÌÍÚ$p¡5O½lR

=%IP u,[`%¼Ðº»w%w*3`�5w6¡w´ª%/01�5w;×Ð<
Jð�t/01£¨¤¥F~�O<Þ@ÁSTUOracle Solaris 11 @$!R�%ÚÛ
M IP F�&�Ù53Fò�¬Ó flowadm(1M) /01 flowstat(1M) O½lR

=º»wX5)p¡5OÌÍ@Áj0û;NcSRJU 

��NO  
Oracle Solaris 11 @$%Oracle Solaris Ù53FÌÍÆ$j¬;ÇÈ;NcSRJUw
¿FÙ53F�ñMNÙ53ÌÍ4`)O%ËÝ;0ju):`~� (Role-Based 
Access Control%RBAC) O½lR=qFÌÍÚ;òóTj�dÆ@ÁSTUòóÌÍ
@$%Ù53Üd;%+545SJ$+545F:»wOÈFÙ53}F¡^7



ORACLE SOLARIS 11 11/11      !"# 

 

7    

3%ÌÍ%SJ$¯ôFJKFu):`×;0�=·q@ÁSTU�~ÓFw¿F

õ�$%&�Ù53@£ÜR=<j{öN´r3,;0�=¶÷}~%hR<õ�

[EªFu):`×ÆhR<+545;"k}~STU 

@'%Y'?�� 
Ð5w-.� Oracle Solaris Ù53d��}~%T�=F�&�Ù53Fª5wpþ
7ª_`\a$%Ù53Ð5w-.954:»w (ZBE) dÎA~j ZFS 954:
»w;NcSTU$èFÐ5w-.O¯ôTj�d;0�=!R<Ð5w-.ÆÜ

Ã}~jd%×dNjÐ5w-.FÙ53�!R<Ð5w-.;¯ô}~STU�

&�Ù53FÐ5w-.d�ÎA~j�~¿FÐ5w-.OÌÍÚÆÌÍ@Áj0

û;TjJKF¼�5wÆ beadm(1M) ;��}~SRJU�~¿FÐ5w-.$%
�&�Ù53Fòø;bjÐ5w-.;1R=%Ð5wk#/Ð5w�kFïqO�
�RSTU�~¿FÐ5w-.Æ%Þéu)\]ÐN&�Ù53F BE d (ZFS +
5456¡o\]5O�R=) â[ØyÓ~=<N<Ç�%ÈF-.$Ð5w�kd
ÔN}~STU 

@'%)Z'+~q?�.�3?)�� 
Oracle Solaris 11 @$%Ù53F ZFS 954:»w/01Ð5w-.F[7u+w
FùåÆúc�~Ó~%�&�Ù53Æ&�Ù53d,-[7u+wO(ûTj0

û;NcSRJU�~;0c%ÌÍÚFÀà¬Ó´J&�Ù53d�&�Ù53F

d�EÆÀ©0c&Á�x®R=<STUÙ53F ZFS 954:»wqkFüÕ
$%ZFS 954:»w¡¢ÝF%�&�Ù53¬ÓÌÍ�k#N��OýþTjJ
K;Ë�ÿSTU�@=%ÌÍÚ$ð¢F954O%Ð5w-.954:»w@N

< ZFS 954:»w;²³Tj�dO=>@Áj0û;NcSRJU 

� @'% 
�óÙ53 (SJ$%Ù53FFÔúc!lª5w) $%&�Ù53Æ�&�Ù53
;1R={lTj�"#ÁGÔu):`~� (MWAC) �i_5O½lR=%�&�
Ù53FFÔúc!lpþ7ª_`\aF¼�5wO��RSTU!'Ù53FÜ

Ãß;$9pqªw@%#ÁGÔk#Nª5w954:»wO�_�d;NcST

Æ%ÌÍÚ$ 2 _F!R<Ù536¡o\]5O½lR=�F £ÜO¿ÊR%Ù
53FY39]`)FÂÃO\$@Áj0û;NcSRJU 

zoneadm(1M) b�¡@'%)¢£;D¤q?¥3% 
zoneadm(1M) @%zoneadm shutdown ´r3,úY6_¦3O½lR=Ù53Oh
�;_í»w +3Tj"#Æ¼�5w}~j0û;NcSRJUÌÍÚ$�~S

@%Ù53;¡^73R= shutdown ´r3,O<úTj¬%SJ$ zoneadm halt 
´r3,O½lR=T�=F6¡:`;_^VªOÁCR%Ù53O%&èÖTj

�'ÆbcSRJU 

zonestat(1) b�¡@'%)¦§ 
Oracle Solaris 11 @$%zonestat(1) F��;0c%Oracle Solaris Ù53;0�=
­®}~j_`\aiv5`F�ÀÆ�¢#æ;N�=<STU'Æ;$%ÌÍÚ

$%w¿F�s;ÿJj�Ôi5d CPU F½lö%iv5`ÌÍÏh�F½lö%
BJF½lö%/01Ù53ÜdF½löFò(O�À@ÁSTUÚÛM IP O½l
Tj0û;ÂÃ}~JÙ53FÇ�%ÌÍÚ$%BJF)'dÙ53ÜdFò(%

º»wX5)9W7`½lödÙ53ÜdFò(%954i3)%ÄÅi3)%/

01Ù53@FÉ�N½löNÛFt*<¸¹�67@ÁSTU 

@'%¨8-.Y-g libzonestat 
¼5,o5\]5Fu6iË5_¦3+cÚ$%!R<,+ C *7Ð*i@bj 
libzonestat(3LIB) O½lR=%6¡^*ak#Nfç@Ù53â[Fiv5`½lö
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�-Oú.@Áj0û;NcSRJUlibzonestat $%ÌÍ�Ôi5%ÄÅ�Ôi5%
CPU iv5`%/01º»wX5)F½löO_`\aBJdÙ53Üd;¹/R
STU 

~kmgEf' 

©ª«¬ 
À©F UNIX F root u5+3w$%Oracle Solaris 11 @$9pqªw@ËÝ;N�
=<STUroot +545u5+3w;áâ¡^73Tj�ÿc;%õ�}~J+5
45Æ root FËÝ;Nj�dÆ@ÁSTU73`w5ªÝ%z³F+545u5+
3w;$ root FËÝÆÝcÞ=Ó~STU�F"#$%Oracle Solaris FËÝ;0j
u):`~� (RBAC) O01Tj�F@bc%õ�}~J root �2F+545Æ
4`)ý`)i6wO`5o5+545w×O½lR=IR@Áj0û;RSTU

Oracle Solaris 11 @$%+545Æw¿FËÝ;NjdÁ;ËÝFo`X5,SJ$
+545Fo`X5,FÛÿÓO½lTj¬O¾¿Tj"#Æ��}~=<STU

ÌÍÚ$ roleauth m5X5,; user SJ$ role FÛÿÓ¬O¾¿@ÁS
TUroleauth O¾¿RN<Ç�%role dÔN}~STU!R�ÜÃ}~jËÝ

$9pqªw@ user ;NcSTU�@=%w×ØÁ@´r3,O<úTjJKF
�ñMNfç@bj sudo(1M) ��lk#@TU 

Trusted Platform Module  
Trusted Platform Module (TPM) ì»6$s5,+tu9W7`F�ñ@bc%��$
´33n5\]3^6*»wpq5aFr4545,;áââ¶}~STU�Fì

»6F5M$%iv5`F~Ï}~JAPN´3�5º3w®@%\$}~J`w

[5¥ý\$}~J"#OPQTj�d@TUOracle Solaris 11 ;$%Z6 TPM 9
W7`F Trusted Computer Group (TCG) 1.2 78@'¿}~J TPM ;1Tj,*7
W¼�5w%TSS O½�=:mni\]5\$}~J9W7`®@89|:ÜOú
ûJKF"ÂOPQTj TSS vpw+tu`4») (/01 Oracle Solaris 89|
p[5aX5)F PKCS#11 6¡W7 )%/01 TPM ý PKCS#11 6¡W7 O
ÌÍTjJKFÌÍD5ªÆÕS~=<STU  

-­C®¯ IPsec 
Oracle Solaris Trusted Extensions NÛF¯x[EªF:mni\]5\$}~JYZ
[5\]3^_`\aòF*EªØÁ6¡:`Æ_`\aF.hO;@=�CTj

Ç�$%ÈFº»wX5)w*p]»);*EªOØy=\$Tj�'ÆbcS

TU�F'ä$À©%ÖNj*EªØÁ,�73;üTj954ÆqFÌÍ73p

*`w*)ìí5ò;dÛSj0û;TjJK;% ÌÍM;qFº»wX5)73
p*`w*)ìí5O½lR=<JR=<SRJUOracle Solaris 11 F!"#@bj
*EªØÁ IPsec/IKE $%MNÆ*EªØÁ954OqF*EªØÁ IPsec :mn
i\]5â[Øyò@=ÁR%>?@%¬_@AF&Á<ÌÍº»wX5)73p

*`w*)ìí5F�'EON�T�d;0�=%,-ÌÍº»wX5)73p*

`w*)ìí5O*EªØÁ�C;��l@Áj0û;RSTU 

IPsec }) AES GMAC °±K�C²g/F)�y'? 
Oracle Solaris 11 @$%<^;$954O89|ä�; AES Galoris/Counter Mode 
(AES GCM) F954d�EO<BTj89|uªCi8a%AES GMAC }F¼�
5wÆ��}~=<STU�F9ÍÔ5,$ÌÍÚ;d�=%89|;0jopq

5r3`ZVª\]5Oc&}äJ�N<Ç�ý%��5MFJK;º»wX5)

954O89|RN<�dÆ�'NÇ�;Ë�ÿSTU 

!³´ Kerberos DTrace ,�&.¥ 
Kerberos �»:5¥ (Protocol Data Unit) F6¡5ÐOPQTj%!R< Kerberos 
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l DTrace USDT 6¡W7 Æ Oracle Solaris 11 @��}~SRJU6¡5Ð$ 
RFC4120 @DE}~=<j Kerberos �»:5¥476;À�=Ô9ª|}~=<
STU 

Trusted Extensions )µ¶"# 
ÇÈEd:mni\]5FefOx®@Áj0û;TjJK;%Trusted Extensions 
@$%*EªÜd/01+545ÜdFF²O¬õ;@Áj0û;NcSRJU�

~;0c%ÌÍÚ$%*EªÜd;�.Fo`X5,O'G@ÁSTU�Fo`X

5,$:»_¦3F¡^73o`X5,;��}~j�F@bjJK%ÌÍÚ$%

T�=F+545F°5a9][)wiF*EªÜd;Ù53ÜdF89|HOã

¿@ÁSTU 

Oracle Solaris 11 @$%!R< tncfg(1M) ́ r3,Æ��}~STUÌÍÚ$�F

´r3,O½lR=%Trusted Extensions ;â[Tjº»wX5)6¡o\]5FÂ
ÃOÜÃ%óô%/0167R%iÔ5w°`w¬ÓàCRJº»wX5)oË»

w;*EªOØyj�dÆ@ÁSTU 

Trusted Extensions @$SJ%ZFS 954:»w®F:mni\]5*EªOE7M
;ã¿TjJKF¼�5w���}~SRJU�~;0c%w¿F:mni\]5

*EªF ZFS pþ7ª_`\aOÖNj*EªFÙ53;r+3w@ÁN�NjJ
K%954F�IÆJ�=u»6^[5,SJ$ +3^[5,}~j�d$N�

NcSTU  

ssh X.509 ¬·¸µ¶"#)�y'? 
Oracle Solaris 11 @$%ssh X.509 ]E#01"#F¼�5wÆ��}~STU�~;
0c%,+H�]Fs%,+HH{F�ÿc;%CD@Áj]E#Fy�O½l@

Áj0û;NcSTUÂÃ}~JÇ�%ÌÍÚ$°`wFKhE;âTj)*7u

3wøFe<�ÿä;LMTj�'ÆN�Nc%¼5W5ø@ 
~/.ssh/authorized_keys ;+545F,+HO¾¿Tj�'�bcSä0U 

Oracle Solaris °±KA�'F('2  
0c'²NNO'²O<JTJK;%Oracle Solaris 89|p[5aX5)$Þé%
NSA Suite B uªCi8aO¼�5wR=<STU}Ó;%Oracle SPARC T4 6¡:
»¼$%Oracle Database F Advanced Security Option F\5Ðª`Z5`89|"#
@½l}~j AES CFB Ô5,O¼�5wRSTU�~$%SPARC d Intel Fef
Fì»6®FY345,89|"ÂO�R=G?|O<ÞTj Oracle Solaris 89|
p[5aX5)F"#;Æâ;â[R=<STUOracle Solaris 89|p[5aX5
);$SJ%AES-NI (Intel Advanced Encryption Standards - New Instructions) ;1Tj
¼�5w�ÕS~=<STU  

HÌÍF¯°N4`)OPQTjJK;%Oracle Solaris 89|p[5aX5)F!
R< pkcs11_kms 6*^73O½lTj�d@%Oracle Key Management System O 
AES H`w[5¥;½l@Áj0û;NcSRJU�F"Â$%PKCS#11 ;1LR
Jó.Fu6iË5_¦3@½l@ÁSTU 

¹'�C� pfexec �º»]���¼½]¾¿ 
Oracle Solaris 11 F!"#@bj55ºªò pfexec F<B$% 0cG<w×[E
ªÆ�'NÌÍ´r3,O<úTjJK;½l}~STU!R<9Íp*^$%�

�FT�=F6¡^*a<úÆ RBAC �i_5;Àû�dO¾¿TjJK;½l}
~STU�Fp*^$%6¡pþ7ª_tªFIBN:»w (pfsh(1)%
pfcsh(1)%pfksh(1)%pfksh93(1)%pfbash(1)%pftcsh(1)%pfzsh(1)%

pfexec(1)) FûÿF<�~¬Fz³FÎ1RR@ã¿}~%¿6¡:`;0�=
µõ}~STU�F"#;0c%pfexec SJ$6¡pþ7ª_tªOÎ1RT0
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û;_tª`)i6wOóôTj�'ÆN�NcSTU�F"#FqFlîdR

=%setuid @6¡^*a;¹@Ó~jw×:»wO root ;~ÏTj�dÆbcS
TUsetuid "ÂÆ�'N6¡:`$À©%T�=Fw×@<ú}~=<SRJUÞé
@$%�~MNw×F×�6¡pþ7ªòF23wi@¾¿}~Jw×FÔ@<ú

}~jJK%È~ÓF6¡:`Æ_`\a;1TjSTE)wª;Njk#EÆ&

t;·²}~STU}Ó;%Oracle Solaris 11 @$%Oracle Solaris 10 ;èéTj 5 
_Fw×F«¬;%3 _F!R<�×ØMN�w× (file_read%file_write%/

01 net_access) Æ��}~SRJU�~ÓF!R<w×$%FÔúc%#ÁG
Ô%/01cCº»wX5)u):`O~ÏTj�d;1TjÀ©FMN§58;

�J@j�F@TU 

�q?('2ÀO 
Oracle Solaris 11 Fº»wX5)`4»)$%º»wX5)F734pt5`ý"#
FUVE/01W�XlEO��R%åz|R%}Ó;x®}äjJK;&t;�

ã-}~=<STU!R<º»wX5),*7Wp[5aX5) GLDv3 F��;
0�=%VLAN%i3)yYJ%/01 Ethernet �2F MAC [7Z5 (IP w3º
ª%Wi-Fi%InfiniBand) O¼�5wTj"#ÆPQ}~%dladm(1M) ;0jÇÈNº
»wX5)ÌÍÆk#;N�=<STUdladm F01"#;$%i3) (GLDv3 �
2Fi3)OÕH) FkUOóôRJc%�ñMN´r3,O½lR= NIC ,*7
WF6¡o\]5Oã¿RJc@Áj"#�ÕS~=<STU 

�q?('2PQK���gÁ'>NO  
Oracle Solaris 11 @$% ÔGÔFº»wX5)ÄÅ|/01iv5`ÌÍÆ��}
~%º»wX5)iv5`F0cõ[MNÙ¬Æk#;Njdd�;%¼5W5@

AO��Tj"#Æ01}~=<STUÄÅº»wX5)734pt5`´3w¡

5* (Virtual Network Interface Controller%VNIC)%ÄÅ`7»ì/017345´º
)w%ÄÅ LAN (Virtual LAN%VLAN)%ª5\]3^/01pþ7u+q5ª"#
F×ØMNÂÃß¥O½lTjd%_`\a;â¶}~jÌÍº»wX5)9W7

`O~ÏTj�dN�%�\´33n5\]3^-.BJO%_ViYF6¡w4

733^%\`w%/01HIFJKFß�F_`\a®;��Tj�dÆ@ÁS

TU  

º»wX5)iv5`ÌÍ;0�=% ]$%º»wX5)F¼5¤`^_F5Y

O`Ã@ÁSTU�~ÓFÌÍ"#@$%NIC/VNIC }Fð�t~Ï�Fã¿%/0
1 NIC/VNIC ;¼5¤`OPQTj CPU iv5`~Ï�FÝcÞ=Æk#;Nc
STU�~;0c% ]$%OS ;0�=<a}~jº»wX5)Ù¬�i_5OÜ
Ã@ÁSTU 

!R<u5m\)ìí5;$%i< NIC dF�*EO��RNÆÓ%z!b�F7
3\i¥t3w NIC O½lR=0cõöM;£Ü@Áj0û;TjJKFcxF"
#ÆbcSTU!R<u5m\)ìí5FdNwe;$%&fFw*p]»)c&

ß;ÝcGÔg£¬Ó�5i3^;_pwTj�d;0jº»wX5)w*p]»

)F0cõöMN9Í%Y5W5h»,OiýT�dN�¼5¤`^_F"#OP

QTj#ø%/01oË»wO NIC [Eª@9ÍTj�d;0�=¼5¤`jkS
TFlmO±²Tj"#ÆÕS~STU 

 ÔGÔFº»wX5)ÄÅ|F#ø/01ÇÈE$ Oracle Solaris Ù53dnÆ;
��}~=<jJK%ÌÍº»wX5)734pt5` (NIC) OÙ53!l;Tj
d<û~ÏOãyj�dN�%ð�&�Ù53; VNIC O½lR=�¢FÚÛM IP 
`4»)OÝcÞ=j�dÆ@ÁSTUSJ%�F#f$ Oracle Solaris 10 Ù53;
�01}~STU 

Â=���<=})�q?('2ÀO 
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º»wX5)6¡pþ7ªF¼�5wÆ Oracle Solaris 11 @��}~J�d;0c%
º»wX5)JKÆ0c_5a[`;Nc%ÈFo¶EÆ&Á�x®R=<STU

ß�F SMF º»wX5)¼5¤` svc:/network/physical:default ;0�
=ÌÍ}~j�d;0c%ÌÍÚ$º»wX5)â¶F¢£d Ï£Föc�@O%
Automatic SJ$ DefaultFixed º»wX5)ÂÃ6¡pþ7ªO¬õ|Tj
¬%SJ$ netadm(1M) /01 netcfg(1M) ´r3,ú+5\]i\]5O½
lR=�¢F6¡pþ7ªOÜÃTj�d;0�=<ú@ÁSTULive Media 73
`w5ªßF9pqªw@bj¢£º»wX5)â¶@$%º»wX5)��;L

-=º»wX5) (¬CdBCFef) OnRR%â¶RSTU�~$w;%º»w
X5)F"£EÆGKÓ~j­5wov´3F½lß;Ë�ÿSTU 

Z'+g%2)ZA�C?Ã 
Oracle Solaris @F,*7WE5`FkØy`m5a$%plMN�W§\]5�kO
9pqªw@qlTj0û;óô}~SRJU�~$%®¥¢FÂÃO¯¥¢Fs

5,+tuÉ�¬Ó�ÅTjJK@TU�~;$%¢£73`w5ª_`\aÂÃ

6¡pþ7ª@º»wX5)ÂÃO¾¿TjNÛ%s5,+tuFr*ýÂÃF�

úÆ��d#æ;Njd<û�àÆbcSTUJd@A%À©F e1000g0 d<û
kUF954i3)$%_`\aò@Fº»wX5)9W7`FW1MNÌÍ¥ª

;×Ð<=%plMN net0 d<ûkU;ªÁ*@Ó~STUÌÍÚ$�';L-

=%À©F`m5a;sT�dO=>@ÁSTU 

dladm(1M) b�¡ MAC �4�>) Ä 
MAC u,[`FóôF¼�5wÆ dladm(1M) ;��}~SRJU
ifconfig(1M) O½lRJ MAC u,[`FóôdÖNc%�~$iÐ5wFU�
@o¶Tjóô@bc%H¯F954i3)FÞé/01t©F MAC )*7u3
wT�=Æ½lTj6*7ri MAC u,[`OóôRSTU 

InfiniBand )ÅÆK�ÇÈK 
Oracle Solaris 11 @$%InfiniBand `4»);<�_¬F&ÁNùuÆ�@Ó~SR
JU�~;$%vË»wáâ6¡w´ª (SDP) F¼�5w�|;0j TCP/IP ½l
F SDP }FvwMNi 7[)_¦3d%È~;0�=�JÓ}~jõöF<Þ
ý%RDSv3 6¡w´ªF��;0j Oracle RAC 954E5`Fopq5r3`/
01UVEFx®ÆÕS~STU  

Oracle Solaris FD5ª/01+5\]i\]5�%vË»wáâ6¡w´ª (SDO) 
d[xR%y¡´35954=ÁNÛFGE#N RDMA º»wX5)"#O�l
Tj0û;ô!}~=<STUô!}~J+5\]i\]5;$%netstat%

truss%pfiles%mdb%/01 kmdb ÆbcSTU}Ó;%�&�Ù53 (Ù¬ 
IP `4»)dÚÛM IP `4»)Fef) ò�@F SDP F¼�5wÆ Oracle 
Solaris 11 @PQ}~j0û;NcSRJU 

PQ LAN )ÉÊ 
Oracle Solaris 11 F!"#dR=%VLAN ID ¸¹Oº»wX5)pþÐi»);Ð
¡5,mí`w�C@ÁSTUº»wX5)ÄÅ|;0c%<^FÌÍº»wX5

)�5wdâ[ØyÓ~%ÁC/01zCw*p]»); VLAN ID Oâ[Øyj
vpw+tuÄÅº»wX5)734pt5` (VNIC) FÜÃÆk#;NcSTU
<^FpþÐi») ({: º»wX5)`7»ì) O;@=�Fw*p]»)O=Á
TjJK;$%pq VNIC Fw¿F VLAN ¬ÓFw*p]»)Oày�~j0û
;pþÐi»)ÆÂÃ}~=<j�'ÆbcSTU�~$w;%cxFÄÅr_3

F)*+,-.@Ë�ÿSTUÌÍÚ$¯xF VNIC /01 VLAN OÜÃR%º
»wX5)pþÐi»);¢êO¢£ÂÃ}äj�dÆ@ÁSTU 
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g%2{�Ë,�?oC)�y'? 
i3)¢nR6¡w´ª (LLDP) F¼�5wÆ Oracle Solaris 11 ;��}~SR
JULLDP $�fxFi3)¢6¡w´ª@TUIEEE 802 LAN `\5_¦3$�F
6¡w´ªO½lR=%_`\aF"#/01ÞéF�bO%,- LAN ;â¶}
~J«¬F`\5_¦3;��@ÁSTUÌÍ954i3)®@ LLDP 25¥t3
wO¬õ|SJ$Bõ|TjJKF lldpadm(1M) +5\]i\]5Æ��}~S
RJU 

!³´ÁXq?�'kE2Ì¤' 
vË»w<B$ Oracle Solaris 11 l;#Á*@Ó~=/c%STREAMS O½lRN
�NcSRJU|}M; Oracle Solaris $`wi5aE5`FvË»wO¼�5wR
=ÁSRJÆ%!R<u5m\)ìí5;�úRJ�d@%!R<vË»w476

O��TjJKFåz|}~J+cÚ734pt5`O~<%&t;opq5r3

`Æùu}~=<STU  

ÍÎÏÐ 
Oracle Solaris 11 ;$%��}~J L3/L4 ¡5,W*3¼ÆÕS~=<STU�F"
#$%}S|SN ISV ¬ÓPQ}~=<j$èF0c®¥[7Z5F@A�\vi
n5_¦3O�ITj�dÆ@ÁSTU�F��;$%}S|SN@A�\uªC

i8a@F`\5w[` DSR /01 NAT £ÜÔ5,%ðñ"#Oã¿RJc�
-ýÈFÛFã¿É�O67RJcTjJKF´r3,úýã¿ API NÛÆÕS~
=<STU 

g%2^_ 
��Fc�FÄÅ|ã¿@$%°`wÌÍÚÆÌÍi3)SJ$ÄÅ NIC }FÚÛ
Mu):`OX`w VM ;"kTjFÆ�ñM@TU�FJK%X`w$w*p]
»)�Åýopq5r3`ùuF�i»wO.j�dÆ@ÁSTU9�i»w$%

X`wÆº»wX5);1R%Jd@¬½NoË»w@b�=�ó.FñIFoË

»wO&Ã@Ájd<ûà@TUi3)\$$%�.Æb�Jc�hOú�JcT

jk#EFbjX`w VM Æ%¬½NoË»wOº»wX5);ÁC@ÁN<0û
;TjJKF!R<"Â@TU�F"#$%IP%DHCP%MAC%/01 L2 p[5a
FNcTSRd<�J×ØMN��;1Tj\$"#OPQRSTUi3)\$$

À©Fpþ7u+q5ªdÖNc%73W+3,p]ª4i3^ý5`4r78k

#Np]ª4i3^'�O¼�5wRSä0U�F0ûN'äO�_+545$%

�ÿc;%Oracle Solaris F IP p]ª4@bj ipf(1M) NÛFpþ7u+q5ª
O½lTj0û;R=��}<U  

Ygqr%s�?%�g%s 
Ði»¥3^$ÖNj L2 ¼Ðº»wX5)OW�â¶TjJK;½l}~j�ñ
MN[7Z5 2 (L2 SJ$954i3)) ��@TÆ%�F��O½@A%â¶}
~J­5,sF�CO%Sj@ß�F¼Ðº»wX5)R¬½lR=<N<¬F0

û;ú@STUSpanning Tree Protocol (STP%IEEE 802.1D-1998) /01 TRILL 6¡
w´ªO½lRJ×ØMN Ethernet Ði»¥3^¼�5wÆ Oracle Solaris 11  ;�
�}~SRJUOracle Solaris 11 @$ IP w3ºi3^"#Æ�<B}~%IP w3º
ªi3)O<BRJpl LAN ,*7W (iptun) Æl.}~SRJUIP w3ºª
i3)®@$%dladm(1M) ÑÒ@ IP 734pt5`F plumb ýÌÍOú@S
TU�F!R<u5m\)ìí5;0c%w3ºªi3)@$%i3)W§\]5

º5�3^%wireshark(1) ý snoop(1M) NÛF��D5ªO½lRJi3)
[7Z5FUV%w3ºªi3)FÚÛ`4»)�&�Ù53}FÝcÞ=NÛ%

ÈFÛFi3)@$�ñMN"#O½l@ÁSTU  
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IP ÑÒÓv  
Oracle Solaris 11 @$%IP kUVEF��Æùu}~JJK%+cÚSJ$ÌÍÚ
$%wireshark(1) ý snoop(1M) NÛF�ñMNoË»w`§p]3^D5ª
O½lR=%<^Fo`/01ÄÅo`@ÁC}~JT�=F IP w*p]»)O6
7@ÁSTUOracle Solaris Ù53dýcúc}~jw*p]»)OÕK%T�=F
w*p]»)O IP [7Z5@UV@Áj0û;NcSRJU}Ó;%Oracle Solaris 
11 ;ÕS~j dlstat(1M) D5ª;0�=954i3)F<úß�-ÆPQ}~
jJK%ÌÍÚ$º»wX5)ÆÛF��åæNopq5r3`Oc�R=<j¬

O0cM�;êë@ÁSTU  

IP ÔCÌp>K  
IP rªìo`| (IPMP) $%_`\a®@£ÜR=<ju6iË5_¦3d%2�
}F�CÑ�®;bjz³Fª545FsF IP [Eª�C;âR=vwMN>?E
OPQRSTUIPMP O½lTjd%�5w%NIC%Ë5Ðª%SJ$`7»ìF¼
½ÆÛFâ¶;�lmO¹@j�dÆN<0û;%ÈFz³Fª545}F¯xF

o`OÜÃ@ÁSTUGklEu6iË5_¦3FÇ�%IPMP $ IP u,[`;<
�~¬F734pt5`OÝcÞ=%â¶Æ�<;��}~j0û;H¯F734

pt5`Oµ¶M;�ÀRSTU½l}~=<j IP 734pt5`;¼½Æc&R
J�dÆnR}~JÇ�%IPMP $%"#R=<j�� IP 734pt5`O½lR
STUu6iË5_¦3Æ% IPMP @ÌÍ}~J_`\a®@<ú}~=<j�d
O�·Tj�'$bcSä0UOracle Solaris 11 Express 2010.11 F IPMP $%º»w
X5)ÌÍ/01º»wX5)FUVEOx®}äjJK;&t;�ã-}~=<

STU  

ipadm(1M) b�¡ IPMP NO 
º»wX5)ÌÍD5ªFµ¶MN��;0c%ipadm(1M) ́ r3,ú+5\]i

\]5d%IPMP 734pt5`/01^ª56FÜÃO¼�5wTjcxF!R<
¼Ð´r3,O½lR= IPMP OÌÍ@Áj0û;NcSRJU 

�Õ»Ö)×´Ñ�v)56) IPMP Øc],�'Y 
!R���}~J IPMP F¼½nRÔ5,@bj�ú6¡5Ð$%_`\ad� 1 
°»6ª545sF%��MN6¡5ÐE5`F¼½nROPQRSTU�FnR

;$%ICMP 6¡5ÐnRFÇ�dÖNc%��F\`w IP u,[`Æ�'@bj
d<û~ÏÆbcSä0U�F�dF�àdR=%ÌÍÚ$ÄÅ|-. (w;%ÚÛ
M IP O½lTj Oracle Solaris Ù53) Fò�@%ÈF0ûN~ÏO~ÿ�; 
IPMP ^ª56O#æ;HI@Áj0û;NcSRJUIPMP ��M6¡5Ð$9p
qªw@$Bõ;N�=/c%¦F0û;R=¬õ|@ÁST: 
# svccfg -s svc:/network/ipmp setprop config/transitive-probing=true 
# svcadm refresh svc:/network/ipmp:default 

in.mpathd )Ñ�vÙÚ 
IPMP ^ª56;Hª}~J IP 734pt5`F¼½/01g�nRO<úTj 
in.mpathd 95Ô3$%SMF ¼5¤` svc:/network/ipmp ;0�=ÌÍ}~

j0û;Nc%klEÆ&Á�x®R=<STUOracle Solaris F«¬FT�=F¼
5¤`d,-0û;%�Ó¬FÍÒ@¼½Æc&RJÇ�;�F¼5¤`O¢£M

;�+@Áj0û;NcSRJU 

netcat ) I/O "#µ¶ 
º»wX5)F�Àd9W»^;*�½l}~=<j netcat +5\]i\]5Æ
�|}~%cxF´r3,úY6_¦3Æ��}~=<STUÌÍÚ$�~ÓFY

6_¦3O½lR=%I/O /01Ù53dF��;â[Tj%À©$s5,´5,}
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~=<Jc�F�Oã¿@ÁSTUSJ%:ÜE;âTjcxF���úÿ~%«

¬FYZ[5\]3^_`\aF netcat dF��EÆx®R=<STU 

!³´ FTP �'&'ÛÜ 
�UF Oracle Solaris ii5`@$%FTP ¼5W5F<B$ WU-ftpd E5`@R
JUOracle Solaris 11 @$%�~Æ proftpd ;ªÁ*@Ó~%"#:»wÆx®
R%:mni\]5[EªÆ�|}~=<STU�F FTP ¼5W5$ Oracle F 
ZFS Storage Appliance @T@;½l}~=<STU 

DTrace �q?('2,�&.¥ 
tcp%udp%/01 ip Fð DTrace 6¡W7 O½lTjd%ÌÍÚ$ TCP%
UDP%/01 IPv4/IPv6 º»wX5)6¡w´ªO�À@ÁSTU 

>?�'r 
Oracle Solaris 11 Fª5wpþ7ª_`\a@bj ZFS $%�;RJÌÍ#æE%
`Ë5*¤i\]5%/01954IBEOPQRSTUZFS $%4in5aF)
�ý%È~;â[RJo5\]_¦3%6¡¤¥¦§3^%ð�tF�®%��R

J`w[5¥NÛFefOIB;¶­Tj%65ª}~J`w[5¥Ô9ªOPQ

RSTUx�Fpþ7ª_`\aÆÙ�F`w[5¥65ª¬Óú.R=%ðpþ

7ª_`\aÆ<^;�'N#f�yO­®Tj0û;@ÁSTUT�=F:ÜÆ

#ÁGÔß´35Fw*34)_¦3@bjJK%Y39]`)F�bÆ�;¬õ

N�dÆ\]}~STU}Ó;%ý~J954��OrÖTjJK;Ð¡»)Fì

t»)¼aÆúÓ~jJK%[6iË5w}~J (�*5|SJ$ RAID) ÂÃ@F
954F¢�g�Æk#;NcSTUbj´35Æ��R=<jÇ�%ZFS Æ È~
OnRR%qF´35O½lR=��RJ´35Og�RSTUZFS $SJ%IPS 
o»Ë5¥|_`\aOÕH Oracle Solaris 11 Fvpw+tu73`w5ª/01Ì
ÍFÝ�;�¥ªR=<jJK%ABN_`\au»6^[5,"#;0�=-�

M/01-�2èÖßsÆ&t;·²}~STUUFS $ª5wpþ7ª_`\ad
R=¼�5w}~N�NcSRJÆ%UFS pþ7ª_`\a$áÁ¶Ár+3w@
ÁSTU 

ZFS Z'+~q?)°±K 
ÌÍ`w[5¥F��ý%SAN ®@F��Ú;0jST¬Ó\$Tjdd�;%9
54:»w[EªF:mnuN·ùO<ÞTjJK;%89|}~J954:»w

F¼�5wÆ ZFS ;��}~SRJU954$954:»w[Eª@89|}~j
JK%89|}~J954:»wd89|}~=<N<954:»wO,- ZFS `
w[5¥65ªò@ é}äj�dÆ@ÁSTU1 _F954:»w;$�¡EF
bj�i_5FÔÆÝcÞ=Ó~jJK%954:»wFÜÃß;89|Oã¿@

ÁSTUT�=F954/01pþ7ª_`\a�4954$%ÖNjHÌÍ¢£

O5W5Tjü¤MN89|HÌÍ"#;0�=89|}~STUÞßà@$%8

9|}~Jª5w65ª$¼�5w}~=<Sä0U 

ZFS })ÝÞ)ßà 
¯ô¶ù$Þ�F`w[5¥6*»wpq5aF"#F 1 _@TÆ%�F"#@
$%Ù�'zOù¥/01Ù¬Tj�d@²³954F�-fO²ÓT��%}S

|SN"ÂÆql}~=<STU ZFS ¯ô¶ùF¼�5wÆ Oracle Solaris 11 ;�
�}~SRJUZFS ¯ô¶ù@$%ìt»)¼a;×Ð<JÐ¡»)F¦§dY6
_¦3Fn]O½lRST (Jd@A%89M;AB@N<ìt»)¼a)U¯ô¶
ù$ ZFS `w[5¥65ªFBJ;ÿJ�=<ú}~STÆ%ÌÍÚ$p�F95
4:»w@¯ô¶ùO¬õ;Tj¬Ûû¬O=>@ÁSTU�~$%�¯�FG<

954OÕH954:»w (ÄÅ|7�5¥%°5a9][)wi%¾¿�5ªpq
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ª NÛ) �b~A%T¬F954:»w (954E5`NÛ) �bj0ûN éÔ
5,-.@Ë�ÿSTU¯ô¶ù$%ZFS ¨vd Ô�ÿä=½l@ÁSTUJ�
R%89|}~jð954:»wF95489|m5$9pqªw@ÖNjJK%

954F¯ô¶ùO ZFS 89|d Ô�ÿä=½lRJdÁ$%ß�F954:»
wSJ$ÈF954:»wF)¡53Fò�@R¬954F¯ô¶ùO<ú@ÁS

ä0U 

ZFS D¤43cd 
_í,+�ú$%$èFpþ7ª_`\a¬Ó!R<pþ7ª_`\a;954O

�úTjJKFD5ª@TU�';L-=©Fv5`¬Ó954OáÁRR%pþ

7ªF�úÆIRTjd%FÔúc/01#ÁGÔOº7\]Ðpþ7ª_`\a

¬Óúû�_í,+�pþ7ª_`\aÆÜÃ}~STUOracle Solaris 11 @��}~
j!R<�_í,+�ZFS 954:»w6¡o\]5$%¡55ªOr_3pþ7ª
_`\a;�úTjJK;%SJ$ NFS pþ7ª_`\aO�úTjJK;½l@
ÁSTU 

NDMP b�¡ ZFS &q2�q, 
ZFS 4in5aFW»)u»6d�©F¼�5wÆ%Oracle Solaris º»wX5)9
54ÌÍ6¡w´ª (NDMP) ¼5¤`;��}~SRJUNDMP ¼5¤`@$À
©%tar O½lR= ZFS pþ7ª_`\aOW»)u»6Tj�dÆ@ÁSRJ
Æ%ZFS F send d receive O½lRJ ZFS ¼�5wF��;0c%ZFS 4in5
aSJ$ raw o5\]_¦3F_5a[`NW»)u»6Æk#;NcSTU�~
;$%`V»6_¦»wý)¡53OÕKJ%954:»wF ZFS ¿ªOW»)u
»6Tj"#�ÕS~STU�F!R<"#;0c%NDMP FW»)u»6/01
�©-.@F&tNopq5r3`x®�<ÞR=<STU 

áâ] ZFS Ô3%? 
zfs mount ́ r3,; -o mountpoint=value Y6_¦3O¾¿Tj�d;0

c%pþ7ª_`\aFo¶MNr+3w�73w�2FÇ¨;%pþ7ª_`\

aO�ßM;r+3w@Áj0û;NcSRJU�~$%[�_5r+3w�73

wO�_pþ7ª_`\a@FÔ"k}~STU�~$w;%ÈFo¶Mr+3w

�73wÆ / @bjÆ%ª5wÆT@;«¬}~=<jJK;<^;$\¬5M@
ÈFÇ¨;r+3w@ÁN<Ð5w-.O\¬TjdÁ;Ë�ÿSTU 

ZFS >$q,Dnq?ãÃ 
Oracle Solaris 11 @$­�Nuv´r3,úY6_¦3Æ��}~%ÌÍÚ$ zfs 
snap O½lR= ZFS `V»6_¦»wOÜÃ@ÁSTUÌÍÚ$ zfs snapshot 
�À©Û/c½l@ÁSTU 

äå] ZFS æç 
zfs send O½lRJ�®M ZFS `wi5aO¼�5wTjJKF!R<"#Æ 
Oracle Solaris 11 ;��}~SRJU�®M`wi5ao»Ë5¥$%¾¿}~J9
54:»wdÈF¿ª@ÂÃ}~STU¯ô`wi5ad,8;%�®M`wi5

a;$��'NÝs`V»6_¦»w$ÕS~Sä0USJ%ÌÍÚ$IB;¢�

IÄRJ�®M`wi5aOÜÃTj�d�k#;NcSRJU 

ZFS èÏ 
ZFS `V»6_¦»wsF!�O�µTjJKF¼�5wÆ Oracle Solaris 11 ;�
�}~SRJU{öN×ÏO�_+545Æ%`V»6_¦»ws@pþ7ª/0

19][)wi[EªFÛF0ûNóôÆc&RJ¬ (Jd@A%!R<«ûF`V
»6_¦»w;/yjpþ7ªSJ$9][)wiF��%·ù%óô%kUóô
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NÛ) O67@Áj0û;NcSRJU 

NFSv4 2-.�%?����'&')cd�y'? 
NFS W5¥¦3 4 6¡w´ª$%)*7u3w/01¼5W5@pþ7ª_`\a
F�úO9ÍTjfçO¿ÊRSTUOracle Solaris 11 F NFS ¼�5wÆ01}
~%pþ7ª_`\aÆ�ú}~JdÁ;{ö;LMTj0û;)*7u3wF"

#Æ01}~j�dO\]RST (�~$��%u6iË5_¦3;d�=vwM@
T)UNFS ¼5W5$%óô;1R=pþ7ª_`\aO¯ÖR%�£©@�Ôi5
ò�bO\èR%�£¨@�bO�©R%)*7u3w;�£O��Tj"#OI

@STU 

Microsoft étê�v)56)STUT CIFS 
Oracle Solaris 11 ;$%IB;��}~J CIFS ÆÕS~STUSMB d�ÎA~j
Ù�7345º»wpþ7ª_`\a (Common Internet File System%CIFS) $%
Microsoft Fpþ7ªÙ¬¼5¤`FYZ@TUOracle Solaris F CIFS ¼5¤`$%
CIFS )*7u3wdFW�XlEFJKF Windows ;°J£Ü;�'Npþ7ª
Ù¬/01 MS-RPC ÌÍ¼5¤`OPQRSTU�~;$%CIFS ¼5W5Æw¿
F)*7u3w}Fu):`O IP u,[`@~Ï@Áj0û;Tj°`wE5`F
u):`~�%Ù¬;âTj ACL (u):`~�i`w)%�â¶ÝF)*7u3w
øFYp*73pþ7ªmí»_nF,�NÛFc�F!"#ÆÕS~STUS

J%Microsoft F ACL $ ZFS @�¼�5w}~STU 

DTrace >?�'r,�&.¥ 
!R< DTrace 6¡W7 F smb Æ��}~J�d;0c%ÌÍÚ/01+cÚ
$%'GÆ<ú}~jU�;ÿJ�=t*< SMB :ÜO�À@ÁSTUiscsi 
DTrace 6¡W7 ;0c%ÌÍÚ$ iSCSI 45X»wFu)\]¤\]5O¼5W
5FÀà¬Ó�±@ÁSTU 

COMSTAR SCSI +'ëq?A�'F('2  
COMSTAR (Common Multiprotocol SCSI Target) $%ó.F Oracle Solaris °`wO%
`w[5¥º»wX5)ÑÒ@u):`@Áj45X»w9W7`;ó@j�dÆ

@Áj0û;Tjvpw+tup[5aX5)@TUCOMSTAR p[5aX5);
0�=%T�=F SCSI 9W7`476 (\56%9]`)NÛ) Æ%T�=F²Í
+§»w³9 (Logical Unit Number%LUN) dß�FÌÍ�73w;,ß;u):`
@Ájw*3`�5w (pþ7WìíºªNÛ) ;â¶k#;NcSTUInfiniBand  
°`wìíºªu 64O´µR=<j°`wFJKF iSER (iSCSI Extensions for 
RDMA) d SRP (SCSI RDMA Protocol)%iSCSI%FCoE (Fibre Channel over Ethernet) N
ÛF%<�_¬F6¡w´ª;1Tj¼�5wÆ��}~SRJUSJ%SCSI 45
X»wÔ5,p[5aX5) (SCSI Target Mode Framework%STMF) /01 SCSI Ð
¡»)9W7` (SCSI Block Device%SBD) @$%Oracle Solaris DTrace 6¡5Ð� 
COMSTAR ;��}~=<STU 

¹'�C/,-q?A�'F�y'? 

SPARC T4 )�y'? 
Oracle Solaris 11 @$%!R<¦b�F SPARC T4 6¡:»¼/01 Oracle SPARC 
T-Series ¼5W5F¼�5wÆ��}~%�¢F¨©MNs5,+tu"#F��O
�lRSTU�~;$%ISA 89|s5,+tuz{|F¼�5w%2G W7wFZ
5¥¼78F¼�5w%CPU /01 DRAM opq5r3`5+34F¼�5w%
L3 mí»_nF¼�5wNÛÆÕS~STUw;%Oracle Solaris 11 $%ðñF8
9/01s»_n¶·;_<= 20 - 40% Fopq5r3`x®%SSL w*3`�5
wF&tNopq5r3`x®%/01 Oracle Solaris 11 d Ô�ÿä=½lRJd



ORACLE SOLARIS 11 11/11      !"# 

 

17    

ÁF Oracle DB (11.2.0.3) FáâMN89|FG?|¼�5wOPQRSTU 

2gEf¹C>�q4 
Oracle Solaris $%z{Nopq5r3`FJK;�'NfFiv5`OÌÍÚÆw
¿F`[»,;6¡¤¥¦§3^@Áj6¡:»¼:»wNÛF"ÂOPQRS

TUJ�R%�~ÓF$èF"Â$%ÌÍ/01ìn5§3^FJK;c&Nßs

O�'dRSTUÞú/01¦�F6¡:»¼ã-@$%opq5r3`Ox®}

äjJKFs5,+tuiv5`F£MÝcÞ=Æk#@TUOracle Solaris 11 F!
"#@bj)i\]5ª`[»,$%�~ÓF!R<6¡:»¼ã-F�lOç©

RSTU�~$%`[»,Fs5,+tu'äO%U)F<�~¬F"#Fu)\

]Ð|O¸cTjJK;�'NÚÛMiv5`f;�¹}äj�d;0�=%SJ

w¿Fs5,+tuiv5`}FÚÛMu):`O\]Tj�d;0�=<ÞRS

TU 

D%sCC'? I/O PQK 
��¦öFx®dT�=Fu6iË5_¦3FÄÅ|;0ji453Fi�Oºg

Æ�R©Kjw�@%vpw+tu2�n[5_¦3;0j I/O $»?;%ÄÅ|
F~�'¼dN�=Á=<STU954E5`ý��/-½y�3u6iË5_¦3
F0ûN I/O 73\3_ÐFu6iË5_¦3OÄÅ|R%IB;ÄÅ|}~J£
MN954:345;�úTj�d;1Tj¾';0�=%º7\]Ð;¿<op

q5r3`%`ª56»wFx®%/01ÇÈEOPQ@Áj I/O u5m\)ìí
5Æ�'d}~=<STUOracle Solaris 11 F!"#@bj_3^ªª5w I/O ÄÅ
| (SR-IOV) p[5aX5)F¼�5w$%PCI Express (PCIe) 78F01"#O¿
ÊTj�d;0�=%s5,+tudvpw+tuFef@%ÄÅr_3s@F 
PCIe 9W7`FõöMNÙ¬Ok#;RSTUcxF SR-IOV 1L6*»wpq5
aF¼�5w���}~SRJU 

NUMA I/O 
Þ�MN_`\aFc�$%ð CPU SJ$ CPU F:»wÆ�¢FÌÍ�Ôi5d 
I/O 9W7`;â[ØyÓ~=<j NUMA (Non-Uniform Memory Access) u5m\
)ìí5;×Ð<=<STU�~ÓF_`\a®@Fz{N I/O opq5r3`O
.j;$%bj9W7`;â[ØyÓ~J9ÍOÈF9W7`F¿�@<úR%}

Ó; DMA ý PIO FJK;ÈF9W7`;0�=½l}~j�Ôi5�ÈF9W7
`F¿�;ÝcÞ=j�'ÆbcSTUOracle Solaris 11 @$%NUMA I/O u5m\
)ìí5;1Tj¼�5wÆ��}~SRJU�~;0c%YZ[5\]3^_`

\aiv5` (55ºª`[»,%ÝcGÔ%/01�Ôi5) Or_3FÌÍMN
w�¡¥%I/O p[5aX5)Fw¿FG[EªFup]§\]5'ä%r_3®F
<^F@A%}Ó;$iv5`~�ý¾ÀÌÍ�i_5;À�=ÌÍiv5`®;

Hª@Áj0û;NcST 

Intel Advanced Vector Extensions 
Intel F Advanced Vector Extensions (AVX) F¼�5wÆ Oracle Solaris 11 ;��}
~SRJU AVX $%�Á%¤9Y%Y59]YF9Í%3D Ô9i3^ý�ÓNÛ
F23¥§ui3^¾xu6iË5_¦3%ÂÃ_�n[5_¦3%ÄÅ�ÓNÛ

@�ñMN%-½y�3FE)wªÆ£ÎxàÇ½OG?|Tj!R<¶·O��

RSTUAVX ;0c%z!b�F Intel r7)¡u5m\)ìí5 (´5,º5a 
Sandy Bridge) FJK;u6iË5_¦3Oz{|@ÁSTU 

Dynamic Intimate Shared Memory )pA�'Ô%>ÙÚ  
Oracle Solaris 11 @$%&#f�Ôi5O´µRJ Oracle Solaris _`\a@F 
Oracle Database `4»)Fopq5r3`Ox®}äjJKF&'(N��ÜgÆ
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<ú}~SRJUISM (Intimate Shared Memory) d DISM (Dynamic Intimate Shared 
Memory) FÜÃ%¡»)%/01�ÈF?�Fx®;0�=%Oracle Database FS
£Fopq5r3`Æz& 8 É;x®RSRJUOracle Database $%1 _F Oracle 
Database 73`43`;üTjT�=F6¡:`@Ù¬}~j RAM F��O:Ã
Tj%£MN_`\a^¡5Wª�� (System Global Area%SGA) "#@ DISM O
½lR=<STU 

RAM ì)^íîï�ðñäò  
Oracle Solaris 11 @$%RAM }F\èèÖd�©�+O"kTjJK;%cxF6
*»wpq5a;1Tj¼�5wÆ��}~SRJU´`wF·²ý½löFx®

FJK;954:345òF2ºªÊ5õöÆSTST�';N�=<jJK%

Oracle Solaris $%¾ÀÌÍF��@áÁ¶Á©ËO¶y=<ÁSTU  

ó'43ô��y'?)ÙÚ 
Oracle Solaris 11 $%cxF!R<s5,+tu6*»wpq5a/01s5,+t
u´3�5º3wF¼�5wO��RSTU�~;$%s5,+tu´3�5º3

wFÌ¼½EdÁK�¬N�ÅOPQTj�d;0�=¼5¤`Fµ¶EO\]T

j%Oracle Solaris ¼½ÌÍu5m\)ìí5 (FMA) Fc�F´3�5º3wF¼
�5wÆÕS~STUFMA p[5aX5)F��'z;$%6*»wpq5a��
EFJKFplw�¡¥ÍÎ%ÄÅ°»w6*^O�RJÄÅ|-.@F°»w6

*^1LW`d�ú"#FJKFpl°»w6*^p[5aX5)%/01%Intel 
Fz!b�r7)¡6¡:»¼u5m\)ìí5 (´5,º5a Sandy Bridge) F¼
�5wÆÕS~STU�Fii5`@¼�5w}~jT�=Fs5,+tu´3�

5º3wF�µ$%Oracle Solaris 11 s5,+tu�*Ei`wO��R=��}
<U 

D>EFõöâ÷)Óø 
Oracle Solaris 11 ;$%_`\aFÏÐdÈFÑ¼OnRTjD5ª@bj Intel F 
LatencyTOP F�ÒÓÆÕS~=<STUOracle Solaris DTrace FL!MN½lO�
R=%_`\aFÔÿßsOV¿/01gh@Áj0û;NcSRJU 

DTrace cpc ,�&.¥ 
cpc 6¡W7 O½lTjd%}S|SNñIF6¡:»¼â[7E3w;0�=

_`\aO6¡pþ7i3^@ÁSTU7E3wFi`w$6¡:»¼T¬@b

c%<úRJ¼7)ª%<úRJ¶·%mí»_n�`%TLB �`NÛcxF7E
3wÆÕS~STU)£[Eª@$%cpc 6¡W7 $×ØM; profile 6¡W
7 d,-@TÆ%profile 6¡W7 @$T¿FßsE5`Fv5`O½lR=

_`\aO6¡pþ7i3^@Áj�f@%cpc 6¡W7 @$6¡:»¼u)\
]¤\]5;â[Tj7E3w;0�=6¡pþ7i3^@ÁSTU 

e'ù'�� 

úû)ü´ý',%Á'>ÁA?3ô�pqX'r 
IPS o»Ë5¥i�¥wi;$%850 OÕ@jÖ×FG<Y563v5`vpw+t
uo»Ë5¥ÆÕS~=<STU�~;$%Java SE 6 /01 7%GCC 4.5.2%Python 
2.7%Perl 5.12%Ruby 1.8.7%PHP 5.2.17%/01IBN Web `4»)ÆÕS~STU
<úßØÙFc�Æ DTrace ;��}~%¬_=N<[EªFkUVEO<ÞR=
<STU 

Z>2?q,��)µ¶ 
Oracle Solaris 11 ;$%½<ýT<9`)w»6-.F GNOME 2.30.2%Ö×FG<
Y563v5` Web Ð*+4F Firefox 6%Ö×FG<¾¿�5ª%u,[`Ú%
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5[3 u6iË5_¦3F Thunderbird 6 ÆÕS~=<STU��F9`)w»6
vpw+tu$%o»Ë5¥rº5¥í5O½lR=lm/0173`w5ª@ÁSTU

9`)w»6/01­5wov´3F+545$%�2UFã¿� 7u¡^@ÀÛ

õ[OY3;öc�@= Compiz O¬õ;Tjd%z!F^*p]»)s5,+t
uO�lRJÜR<ÀÛõ[O.Ó~STU}Ó;%XCB ý FreeGLUT OÕHc
xF+c*7Ð*iÆ X +]3,+`4»);��}~SRJU 

ZA�C?) $PATH �e'ù'ì)þÿ 
$èF Oracle Solaris +5\]i\]5Fc�Æ�|}~%+545F½<ýT};
HÝR=%Ö×FG< GNU *7)N´r3,úY6_¦3Æ��}~=<STU
GNU +5\]i\]5$%kUésÆÞ�Tj$èF+5\]i\]5ÆèéRN
<Ç�$ /usr/bin ;%èéTjÇ�$ /usr/gnu/bin ;ßà}~=<STU

Oracle Solaris 11 @$SJ%c�F�ñMN´r3,úáxO$èF+5\]i\]
5;��R=%Linux /01 BSD YZ[5\]3^_`\adF��EÆ�|}~
=<STUJd@A%find(1) F -iname Y6_¦3F��ý%tar(1) F¨v

¼�5wNÛÆbcSTU 

ZA�C?DôC 
bash(1) $Þé%useradd(1M) ́ r3,ú+5\]i\]5O½lR=_`\a

;��}~J!'+545;_<=��_tªÆ¾¿}~N<Ç�F9pqªw_

tª@bc%!'73`w5ªF9pqªw_tª@�bcSTUksh93(1) $9

pqªwF_`\a_tªdR=½l}~STU 

gF'&YC!Zf� 
Oracle Solaris 11 @$%ia5WÐª�9]uF+5452)`Zi23`Æùu}
~%Oracle Solaris 10 @F[�_5F4in5aÌÍ95Ô3p[5aX5)ÆªÁ
*@Ó~=<STU!R<p[5aX5)@$%Hardware Abstraction Layer (HAL) 
d%Ö×Fbj Linux 9]`wi¤n5_¦3@½l}~=<j D-Bus �»:5
¥áÁáR_`\aF Ô�ÿäO½lR=%°»w6*^%9W7`nR%´3

\3D�·F«¬%9W7`,*7W¬Ó9`)w»6u6iË5_¦3-.S@

Fvpw+tu`4»)FT�=F[7Z5;ÿJj+54¤i\]5%`Ë5*

¤i\]5%/01opq5r3`Fx®NÛF}S|SNøâO��R=<S

TU  

!³´�3%4D>EF 
Y59]Y9W7`O¼�5wTjJKF!R<Y59]Y¼Ð_`\aÆ Oracle 
Solaris 11 ; ÔGS~SRJUÞé/01t©b�efFrªì�9]uY59]
Yu6iË5_¦3d9W7`%!R<9W7`,*7W734pt5`%/01

�*EFbj Open Sound System API F¼�5w;0c%!R<,*7WF()
ý%«¬F6*»wpq5a¬ÓFu6iË5_¦3F�ÒOãfF÷ø@ú@j

�dO\]R=<STU 

Ô"m�C#'r)�Ý)�$ 
Oracle Solaris 11 @$%man -K searchstring ́ r3,@)2i5äåÍO¾¿R

=r§nuªZ5¥Fò#OnoTj!"#Æ��}~SRJU�~;$%noT

jr§nuªZ5¥F739»)`O¢£M;ÜÃTj SMF ¼5¤`ÆÕS~S
TUÌÍÚ$ svc:/application/man-index SMF ¼5¤`Oô!Tj�d;0
�=%ð¢F_`\a@739»)`O�ÜÃ@ÁSTU 

PQo%Á'C%& 
Oracle Solaris 11 $%X :»_¦3dÄÅ´3v5ªæçFöc�@O¼�5wRS
TU�~$%SMF F svc:/system/vtdaemon:default /01 
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svc:/system/console-login:vt* ¼5¤`O½lR=ú<STU¬õ;Tj
d%+545$°»wm5 Alt-Ctrl-F# O½lR=:»_¦3Oöc�@j�d

Æ@ÁSTU 

'+.F>-.¥()>$q,Dnq?NO 
Time Slider O½lTjd%+545$�';L-=¢£M;%SJ$Ï£@°5a
9][)wiF ZFS `V»6_¦»wOTAý�ÜÃ@ÁSTUOracle Solaris ZFS 
`V»6_¦»wpþ7ªrº5¥í5��O½lR=`V»6_¦»wOßsÑ

wdd�;^*p]5ª;67R%J�=óôSJ$·ù}~Jpþ7ªO·q@

ÁSTU 

CUPS )* 
Oracle Solaris 11 @Fèé¼5¤`dR= Common UNIX Printing System (CUPS) Æ
=>}~%LP èé¼5¤`OªÁ*@=<STUCUPS F¼�5w;$%èé-.
OÌÍTjJKF Web /01^*p]5ª734pt5`ÆÕS~=<STU
CUPS ÆÉÊTj_`\a$%)*7u3w_`\a¬Óèé'GOàyØyj�
dF@Áj°`wdNc%È~ÓF'GO9ÍRJbd%ÈFÄ[O{öN6i3

4;ÁCRSTU[�_5F LP ´r3,$�*EFÍÒ@ê}~=<STÆ%
CUPS F"#O*»6RSTU 

libc )+,v 
Linux /01 BSD YZ[5\]3^_`\adF��EOx®}äjJK;%<�
_¬F"#01Æ Oracle Solaris C *7Ð*i;úÿ~%+cÚ$ Oracle Solaris 6
*»wpq5a;u6iË5_¦3O�ÒRýT�NcSRJU�~ÓFóô;

$%�ñMNäåÍâx (asprintf()%vsprintf()%getline()%
strdupa()%strndup())%�Ø/ßë:;Fó*âx (ascftime(3C)%
cftime(3C)%wcsftime(3C)%fnmatch(3C)) F�*E%/01pþ7ªkSJ
$o`kFr»ì3^ (fnmatch(3C)) F��ÆbcSTU 

paths.h )p>Ãø- 
Oracle Solaris @Fo`kF¿Êl; /usr/include/paths.h Æ%SJ Oracle 
Solaris 55ºª;0�=½l}~jo`kF¿Êl; 
/usr/include/sys/paths.h Æ��}~J�d;0c%u6iË5_¦3O6*

»wpq5a;�ÒTj^;$�FÇ¨l;+cÚÆ½l@Áj734pt5`Æ

PQ}~STU 

�X'C�./ 
Oracle Solaris 11 $ 200 OÕ@j¡Ë5ªO¼�5wRSTU¼�5w}~=<jØ
Ù;$%¦F�FÆbcSTUupi553`Ù%uªW§uÙ%u*¤uÙ%u

ª�§uÙ%u»¼aÙ%uyªW7¥í3Ù%E3�ªÙ%E*ª5_Ù%4`

§uÙ%Ðª�iuÙ%54¡§uÙ%åJÝìÙ%íJåÝìÙ%)¡uìu

Ù%ìt´Ù%93r5)Ù%Y*3 Ù%îÙ%2`w§uÙ%p]3*3,

Ù%p*3`Ù%,7DÙ%Êi_uÙ%^ª¥uÙ%^¥í*5wÙ%hÐ*7

Ù%ï385Ù%s3�i5Ù%u7`*3,Ù%73,º_uÙ%74iuÙ%

�ØÙ%5V*Ù%5_�5ªÙ%54pÙ%mªÊ`Ù%ðìÙ%)ª,Ù%i

wu§uÙ%*w¤uÙ%rË,§uÙ%r[5Ù%r*Z5*aÙ%rª4Ù%

r*5\]5Ù%­ª+t5Ù (Ð5)Ô5ª)%­ª+t5Ù (§5­_n))%Y
iZ5Ù (73,)%o3¥íÐÙ (73,)%�5*3,Ù%�ªw�ªÙ%�ªw
�ªÙ (Ð*¥ª)%ª5r§uÙ%¡_uÙ%¼3`)i»wÙ%:ª¤uÙ%`
¡WmuÙ%`¡E§uÙ%`Z73Ù%`+t593Ù%4�ªÙ%\ª^Ù%

47Ù%wª´Ù%+)*7VÙ%/01EwVaÙU  
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ó*}~J�»:5¥O¼�5wTj¡Ë5ª;$%¦F�FÆbcSTU�Ø

Ù%åJÝìÙ%íJåÝìÙ%ðìÙ%p*3`Ù%,7DÙ%74iuÙ%`

Z73Ù%/01�ªw�ªÙ (Ð*¥ª)U 

TrueType A�%? 
Oracle Solaris 11 @$%_`\a@�lk#N TrueType pq3wF=>ÍÆ01}
~=<STU�Fii5`@1LR=<jcxF¡Ë5ªdØÙO¼�5wTjJ

K;%pq3wpþ�iFô!/01!'��Æúÿ~=<STU 
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