
Sun Microsystems, Inc.
901 San Antonio Road
Palo Alto, CA 94303-4900 U.S.A. 
650-960-1300

��������	
��  docfeedback@sun.com

Sun StorEdge™

Network Data Replicator 3.0
�������

��� 816-1361-10
2001� 7� ��� A



���

Copyright 2001 Sun Microsystems, Inc., 901 San Antonio Road, Palo Alto, CA 94303-4900 U.S.A. ����  

�	
������� �������� �� ������ !"#$%��  &' Sun(�!"#)�*+
 ,-.� /012345 2365���	
��� 237�  894:; <=>?@A B SunCDE
FC!"���

�	
 GH7�I Berkeley BSDJKLMNO ' University of California!".�  UNIXPQRS��TSUVW
 EX ' X/Open Company, Ltd. YU!".�

Sun Sun Microsystems SunZX AnswerBook2 docs.sun.com Sun StorEdge SunATM Sun Enterprise � SolarisP
Sun Microsystems, Inc. QRS��TSU EX VWEX�[\X]  �� SPARCEX^�!"#�� P

SPARC International, Inc. QRS��TSU EX�VWEX  _� SPARCEX 	
`abB Sun Microsystems, Inc. 
c� ?Jd+

OPEN LOOK� Sun™ e6�fg-P Sun Microsystems, Inc. h��f�!"#i�jc�  Sunkl XeroxQhm
n*%opq�c�"r�e6�fg-4-�st u%vw  Sun1xYy45I Xeroxz0 Xeroxe6�fg-
 !"# {!"#|}~� OPEN LOOK GUI��� Sun ,-!"�� !"#i�j

���� ��65 FC /k������ �; ����# <=����  Eo�������x��

� 23���# �x��/k��2 ��P/�� 



��

�� xv

1. �� 1

Sun SNDR���� 1

�� 2

��	
� 4

������� 4

� Sun SNDR 2.0������� 5

� Sun Cluster����� Sun StorEdge�� !�� 6

Sun StorEdge Instant Image�� 7

"#$% 7

��&'()*+, 8

-.��  /!0
 8

2. ����	
� 11

��(12� 11

2.0�3(12� 12

45 13

45�	
� 13

�� 646783 Sun SNDR���� 14
iii



3. Sun SNDR��� 15

��9:�;�<
 16

=>2� 16

� 2.0�3���� 16

Sun SNDR��� I/O?@A 17

Sun SNDR��� Sun Cluster@A 18

�� -f ���� 3(12�BC 18

DEFGHIJ�� 21

K� Sun SNDR�� 22

����L 22

sndradm -e 23

sndradm -E 23

M� Sun SNDR�� 23

sndradm -d 24

▼ NO SVPQR� Sun StorEdge(1�3� 24

ST�NO Instant Image��� 24

sndradm -I a 25

sndradm -I d 25

KUV�CWX �YZQ 25

sndradm -E 26

sndradm -m -r 26

KU�[ZQ �Y\[ 26

sndradm -u 27

sndradm -u -r 27

]^WX@A_` 28

sndradm -w 28

ab Sun SNDR��@AcKUde 28
iv Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



sndradm -l 28

f��g([3hi45 29

sndradm -R b 29

jk��� I/O?lm 29

sndradm -p 30

sndradm -P 30

jkno���?Lpq 30

sndradm -i 31

jkrslm 31

sndradm -H 32

t��uv&W3 I/O?� 32

sndradm -R g 33

\[��(1 33

sndradm -R -f 33

\[wxy�zdL 34

sndradm -R C 34

Z4��3ZQ{C 34

sndradm -R m 35

▼ D?�NO��c\|}ZQ{C 35

~� Sun SNDR��3�UWXlm 36

sndradm -a 36

�1�X�p 36

sndradm -W 36

sndradm -F 36

�� Sun SNDR��������������  scmadm�� 37

scmadm -S 37

scmadm -S���Jk� 38

scmadm -S���Jk� 40
�� v



4. �� Sun SNDR�����	�� 43

�� Sun SNDR��3���A 43

G�������3��7�"#rs�� 44

9 � 44

�����¡¢ 44

£¤ Sun SNDR��@A 45

¥¦�§¨©ª: 45

W)�� Sun SNDR� Sun StorEdge Instant Image�� 45

V�C«¬WX  �®¯ZQ°± 46

²³G��[BC´3��� 46

▼ µ�[\[)V�¶WX·�¸¹� 46

��º 47

�»¼½ 47

�»)3G�=> 48

«¬�[WX\[  �»¾�[WX� 48

▼ K�\[CWX 48

��º 48

�»¾�UWX 49

(1³ Instant Image��3�UWX 50

�����J²¿À¾ÁZ� 50

ÁZJ²¿À3��� 51

▼ ÁZ¸¹��83�� 51

��º 51

ÁZJ²¿À3�� !� 52

▼ ÂÃ\[@A 52

▼ ÂÃV�CWX 53

Ä�v��ÅÆ ÇÈ ATM 53
vi Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



ÉÊÁZËÌ 53

Í���ÎÃÁZËÌ 53

sÏËÌÐ¹�3��GH\[ 54

��º 54

sÏËÌ¾�Ñ\[ 56

▼ �Ñ��GH83ËÌ\[ 56

G��¿À 56

J²¿À3Gwx 56

��º 57

▼ k�  ÁZJ²¿À3G� 58

G��ÉÊÁZ 59

Ò¬WX  Í����\[G�� 60

▼ KU���vG�3Ò¬WX 60

��º 60

V�CÒ¬WX  Í����_ÓÁZG�� 61

▼ ÂÃV�CÒ¬WX 61

M�¸¹ZQ 62

▼ ÔÕÖb Sun SNDR��¸¹ZQ��[WX ! 63

��� GL-1
�� vii



viii Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



���� 

� 1-1 �������� 5

� 4-1 �	 ATM
���� ����� 47

� 4-2 ����
���� 49

� 4-3 ������
��� 52

� 4-4 ������ 55

� 4-5 �� !"#��$%&'() 57

� 4-6 *+���� 59

� 4-7 *+���� 61

� 4-8 ,��-.��/-. 62
ix



x Sun StorEdge Network Data Replicator 3.0������� • 2001� 7� 



��	


���� 3-1 scmadm -S01234� 39

���� 3-2 scmadm -S56789:;<4�=> 41

���� 3-3 scmadm -S5678?@9:;<4�=> 42
xi



xii Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



����

� 1-1 Sun SNDRABCD 2

� 1-2 EF�	GHIJ 8

� 2-1 KL
MNOBP�QR 12

� 3-1 Sun SNDRAB 2.0S
 rdcadmT 3.0S
 sndradmUV
WX 17

� 3-2 UVLY 18

� 3-3 Sun SNDRABGH�Z[UV\] 20

� 3-4 ^_`/a%�UV 21

� 3-5 bc scmadmd=ef�	
gh 37

� 3-6 scmadm -SLY 38

� 3-7 Sun SNDRABijd=QR 38

� 3-8 scmadm -SQR 40
xiii



xiv Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



��

Sun StorEdge Network Data Replicator 3.0����	
� ×ØÙ Sun 
StorEdge™ Network Data Replicator (Sun SNDR) ���}�Ú Û·ÜÝ�Þßà

Solaris™ @A���¥áwx��â�3â�Ï½ã

�����


ägå�Û2æ�3�� çèéêÙëRpì�3í�

■ Sun StorEdge Network Data Replicator 3.0�
�

■ Sun StorEdge Network Data Replicator 3.0����

çèîïðñ�IÃ��]2æòó�3·ôðñ Sun SNDR��

����

õ�ö÷øÙ³á Sun SNDR��30
��c×ØÙ Sun SNDR��3ùú

õûö×ØÙ Sun SNDR��3(1�45�

õüö×ØÙ Sun SNDR��3��

õýö��Ù Sun SNDR��3@A þ�WX ÁZËÌ��±g�

��qþ�Ûì���ùú3��
xv



 

�� UNIX��
Ûì&þ�³á�Û3 UNIX® ���Ð¹ �á�â� 	ôâ��(1��

3��


;�â��3��2æòó

����

Qkl mn op =>

AaBbCc123  ¡ �;��¢ £¤

mn*¥¦§t

�¨ .login�;
�� ls -a©t���;
% You have mail.

AaBbCc123 §ª «¬ mn*¥¦

§t®¯°

% su
Password:

AaBbCc123 ,£ ±²�A³1(´µ

¶ ²

 ¡%·¸ ¹�~º£¤

�»O¼½

�¾¿ ���� 8ÀÁ

�H¤h� ÂÃ
´Ä%{Ås Æ�� P root��

´Ç��; Èª rm �	


[  ] Q³�É 4=ÊËÌ{Í

·¸"Â

scmadm [-d sec] [-r n[:n][,n]...] [-z] 

{ arg | arg} Q³�É Î=Ê�ÏÐÑ

ËÌÒÓ´Ô��ÕÖ×Í

·¸

sndradm -R b {p|s}
xvi Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



Shell�	�

�� !"#

Shell q=m

C shell ��
 %

C shellØÙ�f ��
 %

Bourne shell� Korn shell $

Bourne shell� Korn shellØÙ�f #

	r st uBn

ÚWÛ sndradm
scmadm
svadm
iiadm

Ü

Ý±Þß Sun StorEdge Network Data Replicator 3.0��
�

816-1371

Sun StorEdge Instant Image 3.0��� 816-1351

àá��f Sun StorEdge Network Data Replicator 3.0���
�

816-1366

Sun StorEdge Instant Image 3.0���� 816-1346

SunATM 3.0 Installation and User's Guide
SunATM 4.0 Installation and User's Guide

805-0331
805-6552

Sun Gigabit Ethernet FC-AL/P Combination Adapter 
Installation Guide

806-2385

Sun Gigabit Ethernet/S 2.0 Adapter Installation and 
User's Guide

Sun Gigabit Ethernet/P 2.0 Adapter Installation and 
User's Guide

805-2784

805-2785
� xvii



$% Sun&' !"#
�D7R"��v��3 Sunâ�2æòó

http://www.sun.com/products-n-solutions/hardware/docs

�D7R"��v_V3 Solaris2æòó���}�òó

http://docs.sun.com

³áIÃ3����2æòó3�[�Û 
��

http://www.sun.com/products-n-solutions/hardware/docs/Software/

() Sun !"#
Fatbrain.com �6 Internet��ì� ��Ù³á Sun Microsystems, Inc. 3�9�
�2æòó

³á��2æ3pq�}� !Ú 
�� Fatrain.com83 Sun Documentation 
Center "�f

http://www.fatbrain.com/documentation/sun

Sun Enterprise 10000 InterDomain Networks User 
Guide

806-4131

JKÏâ Sun StorEdge Instant Image 3.0������� 816-1341

TCP/IP and Data Communications Administration 
Guide

805-4003

ãä Sun StorEdge Network Data Replicator 3.0���
�

816-1376

Sun Enterprise 10000 InterDomain Network���
�

806-6974

	r st uBn
xviii Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



Sun*+,�-./01
Sun"#Þ÷�2æ$� c%g&©'v(3©)�®% �7t(3©)�*

+,�I-. Sun

docfeedback@sun.com


�*+,�3G/Ã�þ�0�1 816-1361-10
� xix



xx Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



���

��

�� – &
� Sun Cluster 3.0���3 !�8ðñ2�� Sun StorEdge 3.0�
Core Services��� !�� 3.0������� Sun Cluster 3.0 !"#
3.0�3��$� Sun Cluster 2.2��3� �4����&567¿À8Z 3.0
� Core Services��� !���7� Sun Cluster 3.0 Update 1��R9:y�
c� Sun StorEdge��;����<

Ûö×Ø Sun StorEdge Network Data Replicator (Sun SNDR) ���}�� Ûöþ

�RpG/

■ õ 1=3 Sun SNDR����

■ õ 7=3 Sun StorEdge Instant Image��

■ õ 7=3 "#$%

■ õ 8=3 ��&'()*+,

■ õ 8=3 -.��  /!0


Sun SNDR2345
Sun SNDR ��> Solaris™ @A��R3¸¹ZQ�; ���ÞÉÊÁZ��!

:?<@A DBfC½8g-3D��÷øáE��3FG��

Sun SNDR��H�(�C½8g-3G
GH���GHYI)ZQwx� f

J��� Sun SNDR��K��9: TCP/IP3 Sun"#Ý(�

Sun SNDR����þ�LM�Û¶GH83G��LM�¸¹GH83���
��NþO�³GH8345� 7hiP@A�&W�Y3Q�
1



Sun SNDR���t��g? (R�7tS�3��g(��6?� 7���

�B&>�((13}��8ÂÃZQ g?��NTUÙPV3�W  ���
3P@A�G�3P@AXW¥W

(R�7�y����Y�y�2òZzd��ÎÃg?7ÂÃZQ Sun 
SNDR 3.0���

■ $� Sun Cluster 2.2 !"# �&5[\¿À8Z

■ �$� Sun Cluster 3.0 !"#

■ �Sun Cluster 3.0 Update 1����%&'(c�Sun StorEdge��;����<

;)õ 6=3 � Sun Cluster����� Sun StorEdge�� !��

(�7���]������ �7\[���83�� N�7���]���

����� � 7t��Í���ÁZvG�8

�����ÄI^ù�7I)¶���ÎÃWX\[2�X\[ �_`aR

µbtG�ZQv·�3���87®¯'(í� nµ�¹W¬G�8PV

) Sun SNDR��t�c3\|ZQv���8 7U:d6��"

�WX{CR e³n¸¹�f\[) gThP@A_` ��X{CR ¸¹

�i\[ojThP@A_`

��

q 1-1×Ø Sun SNDR��3��

� 1-1 Sun SNDR����

CDtv . . . w	 . . .

��å] Üæ Sun SNDR:;çbè�éPÕêëì ^Öíî¢ïðå

]

ñòó¬ rdcadm
 ¡

�iÆô'õªö÷øù�� ú� ûü� 3.0� sndradm
 ¡ rdcadm ¡®ýþ ��� Sun SNDR:; 2.0� 
rdcadm ¡ó¬ ��8 17ÛÉ q 3-1

��5���� 	
���; �/¹���õª�

Â��ãä ãä Sun SNDR:;Q�¨�ÉÅs é"1¹��x�È� 

�I Sun SNDR:;ÅsÕ��
2 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



Sun SNDR���� ¹ Sun SNDR:;����1����T� ��àá��´ �

i��«¬ Ö!� "#$¹x���

�P Sun SNDR:;�� �� �H��%�®� �£ &´

þ'�(Ùþ'1()*	5 /+!,-.�� /)*	5

Q�Õ Ö×��Éh01 NQ2Ö×��Éh�1

Sun SNDR:;3��Õ� õª45 1��(Ù�P®D&

�Ö! 6�

78�� ¹�I&���9(Ù� :B(Ù���92Ö×(Ù� 1

;<ý 65=> ��8 4Û Ö�7�78��

®?@A B"ñCD&*E§6� F"I�þ�CD6� F¤h���

�

Ö�7�� ¹�IÖ×&���9GbÖH�7H&*É 7×(Ù�É

Ä%Iñ8±�1� "1�Ö×�����$%�1 hJ×�

��°�tÖ� ¡ é"1��Ô� (Ù�O�±&� ��

8 4Û Ö�7�78��

ÝKL8±�1 8±�1�ÅsPQMN ýþ JK�OPQHt�RSòÄ

% "1T���M�� U

RAIDVi �� RAID�sh Sun SNDR:;WX7Y Ö7� �"1P2

3 RAIDÙ°

àZ�[�\��

3.0�
Q Sun Solaris 7� 8Ås��ÕàZ�]^�� 3.0� TVi

Internet Security Protocol (IPsec) Solaris 8Ås��éVi Internet 
Protocol Version 6 (IPv6) Solaris 7Ås��/Vi IPv6

3.0�/´ �� .rhosts�; ¹´�� &*_`9Æ ã

äÕa% Sun SNDR 3.0�:; JH&*  /etc/hosts�;
Õ

1�¨�habc

d�e��CD�

� ��

Q�¨�Ù°É"���Ås$%�]��

� 1-1 Sun SNDR���� ���

CDtv . . . w	 . . .
 !"# $% 3



�����

)* – e³�KUWX2�[WX@A)gÂÃ��	kl

G�����3�	çè¥W �m�����ÞG�3 Sun SNDR����8K
U�[WX tJ²noÑ� pKU@A�7q? �m����	ÞG�3

Sun SNDR����8KU�[WX Sun SNDR��trstBab@A

�	
�
��

Sun SNDR��H�(u®�������

������ (�7t��D�6G�ZQvLM��F2�FGH83�6

���8 �6G
GH�gv�w6��GH�?`�6�� w6���


�³�x�3��45� ÂÃ«¬�[WX) �7�62Ó0��ÎÃW

X ��y`aR Kw6��z{IJ�]�� N�7��·����|\

[G� 5 1-1�kJ�6G
GH��ü6��GH� r43³ü6��  A
� B1 A� B27� A� B3

+, – (�tz6 I/O?�3}�63WG�3����Af�6? 7W)

�³��ÎÃ@AB&>w6��z{IJ�]�� ;)õ 17=3 Sun 
SNDR��� I/O?@A

Sun StorEdge Instant 
Image:;�f

���s/� �6�1~�gh /��¶�i�

jâ�k lmn

 �1�01��

�

��jâ�k &lm�(ÙlmO~���i���#o\i

ù Sun SNDR:;omhÕ�ýþ �pqrT"1��2ÖV

i TCP/IP Sun\s�ãt

Üæ�^MNPut�RS^"øùvwCD� xyb Sun 
SNDR:;�3ãä

z�#$ ��8 6Û Q Sun Cluster��Õ�� Sun StorEdge�[\
:;

� 1-1 Sun SNDR���� ���

CDtv . . . w	 . . .
4 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



������ �6��3��GH��7>~�6��3G
GH� 5 1-1�
kJ�6G
��6��GH� ��GH� B�f��GH� B13G
GH�
A1

� 1-1 �����	
�

� Sun SNDR 2.0�������
Sun SNDR 3.0���3��Ã¡¢ (CLI) /usr/opt/SUNWesm/sbin/sndradm
��� Sun SNDR�� 2.0�3 rdcadm CLI�� 3.0�3 sndradm��N� 
rdcadm��¥rs �m²³�Û	� rdcadm�� 3.0��t�� sndradm
��_`·�@A

;)õ 17=83q 3-1

�� CLIÂÃ��³dy!Ú

■ Af²³2[3�Û2�3�0g

■ D Solaris@A��3 root��÷k�R��

/J/a�

��/a�

��/a�

��/a�

/dev/rdsk/c0t0d0s5

/dev/rdsk/c0t0d0s7 

/dev/rdsk/c0t0d0s9 

/dev/rdsk/c0t0d0s5 

Ö�Ö�Ö�Ö�7777

/J/a� ��/a� ��/a�

/dev/rdsk/c0t0d0s5 /dev/rdsk/c0t0d0s5 /dev/rdsk/c0t0d0s5 

78787878

�x�� y�x��

A

B1

B2

B3

A1B

A = /J/a�
B = ��/a�

A

B1
 !"# $% 5



� Sun Cluster����� Sun StorEdge����
��

�� – &
� Sun Cluster 3.0���3 !�8ðñ2�� Sun StorEdge 3.0�
Core Services��� !�� 3.0�3��&�� Sun Cluster 3.0��3� 3.0
�3���� Sun Cluster 2.2��3� ��4��R&5[\¿À8Z�� 3.0
� Core Services��� !���7� Sun Cluster 3.0 Update 1��R9:y�
c� Sun StorEdge��;����<

e�� Sun Cluster 3.0 Update 1�����õüö���3 C �� � -C �� 
sndradm��9: �m����y��������9: ·�3 Sun SNDR
@At&�ÂÃ

ÍÞ�ÚDy��3}�H�8������3�� � Suny���R �Ú�

� Sun StorEdge Fast Write Cache (FWC)�� þ� SUNWnvm3.0��� f�

�4�� �7���6�����p � Sun StorEdge A3500wx�p

)* – Sun StorEdge�� !��� �� Sun SNDR� Instant Image 3.0���
����3� &�� Sun Cluster 2.2���ÎÃ¿À8Z

Sun Cluster 2.2��� Sun StorEdge 3.0��� !��
�ðñ7R��¹W

KU Sun Cluster�o µTU Sun SNDR���³«�ÎÃZQ2\[@A

� Sun Cluster��GH83¿À8Z2sÏ@AÐ¹� t�³
J�3�Î

Ãkl 7T���>�>�62�6 Sun StorEdge�� !����3�0g
Þ�Þ4���33w6� t}ÂÃRp@A

■ �b«������2�.��3�³Î¹

■ �Ñ3}2�ÑñV�³fñV32�â� nfs ufs2 VxFS

■ M� Sun StorEdge�� !���� ct}D�� !� Storage Volume (SV) 
�U¹W(1�NO

Sun Cluster3¿À8Z2sÏ@A_`¾ ���¼ÞM�lm ������o


�� Sun SNDR��ÎÃ�U�[(1

Solaris 7z{|} {|D5Ê 109209-06

Solaris 8z{|} {|D5Ê 109210-05
6 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



Sun StorEdge Instant Image23
Sun StorEdge Instant Image��>�6�93��?� t Sun SNDR���|�
Instant Image��3����� 7fw6��u®�6�Û ;)õ 24=3
ST�NO Instant Image���

Instant Image��> Solaris@A���3j)�ZQ�� ! �� Instant Image
�� �u®���  D·�3Z��� G� u®�6j)����Û �

�� ��®¯��� j������G�8ÂÃ P@A

ÂÃ�[WX@Ao>�� Instant Image��3�¡)H ��TU���6�"

3���Û �4`aR �m�[WX@A�» ¢£N³�§_¤3���Û

��

�\[Û¶�¸¹��3�[WXÐ¹� �� Sun SNDR�83��¥)�G�
83&�" ����Ú�Þ��ÁZ _`�[WX¾ �y�"<tÁZ 


TU��3_V< 
�¦�� Instant Image��fd6��u®j)�Û ;)

õ xvii=3 ¥á2æòó �pJ3 Instant Image2æòó

6789
§Ï Sun SNDR���³��� SunATMrs�s¨���� pI©8 Sun 
SNDR����/ª;³ TCP/IP��3 Sun9:3rs�s¨���� �«¬

7" «¬7"ÅÆ�®7�}�s¨

�� ATM) µ�� Classical IP2 LAN EmulationTU�c(19: TCP/IP
³á�ª(1 SunATMs¨79:��$%3\��� 
;� SunATM 
Installation and User's Guide

³á}�$%3¯°�� 
;)õ xvii=3 ¥á2æòó �pJ3"#$

%�±
 !"# $% 7



:;<=>?@AB
C½83g²���(1;³���< p
Sv¨©}�`a ��Yrs»

- ?�¿À7�}�la³��5¥)ô"G�����&WX Sun SNDR�
����6=>��[WX^ù|�®�±�Û

■ n·�3¸¹FG�´BC´2}í�µ¶) tÂÃV�CWX j�v�

3V�ZQ

■ �mG�38|·fÍ Sun SNDR��deR| \[C�[WXt>�yU¸

¸¹�'(3\¤!Ú

■ ¹ºC�[WX>\[CWX3�y»C �ÞÉÊÁZËÌ�çèÁZ¼½\

[3}�µ�¹W õýö¾�Ù�ª�.���R����^ù n³�6�


�WX) Sun SNDR���W)���¿y^ù

CD��  EFGH
q 1-2pJÙ-.�� Sun SNDR��3��XÀ�/!

� 1-2 �������

GH \~��

1. }~ Sun SNDR:; ¡�
Vi�;´ 

8�Á�89Á

2. ��&´�(Ùlm

3. h Sun SNDR:;ÅsÂ�
�

8 4Û �Î�´ 

8 4Û Ö�7�78��
8 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



4. hÂ��e� Sun SNDR:
;

8 22Û e� Sun SNDR:;

5. �� Sun SNDR:;��Ä
%�� �±��TÅs

8 16Û  ¡ÂÃ���´

8 46Û ü�5Iñ�1  �(,-���*

��i�4� ���8�Á

6. �}�ëì 8 29Û �Ì��� I/O�ëì

8 30Û �Ì������£©Ë

8 37Û zx Sun SNDR:;�OPt���OK
mÞß  scmadm ¡

� 1-2 ������� ���

GH \~��
 !"# $% 9



10 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



���

����	
�

Ûö���ª·��6 Sun SNDR 3.0�Û��3(12� 7��ªÄ� Sun 
SNDR 2.0�Û��3(12� 4Á �N��Ù³á453¨©ª:7��ª

u®45

Ûöþ�RpG/

■ õ 11=3 ��(12�

■ õ 12=3 2.0�3(12�

■ õ 13=3 45

■ õ 14=3 �� 646783 Sun SNDR����

��>I 3
�� /usr/opt/SUNWesm/sbin/sndradm��K� Sun SNDR��) �7·

��6�9(12�7þO³á��3��  � G
���GH 45 Sun 
SNDR@A{C] R�7D��Ã�V����

�� -f���� 9:·�3(12�ÂÃ� SNDR� �3ÂÃ¥Ä ��õ 16
=3 ��9:�;�<
 �ÎÃ��

���� ���� �� ! "#�� "#�� "# ! ip {sync | async} [g 
IO$% ] [C �� ]
11



;)q 2-1 
;) rdc.cf�±=7��³á78(12�BC3��

2.0JK>I 3
�mD Sun SNDR�� 2.0�Å�v 3.0� Sun SNDR��5�ðñÐ¹�t 2.0
�3(12�Ä�f�[3BC Sun SNDR 2.0�����ü6(12�

■ Lf /etc/opt/SUNWrdc/rdc.cf3�Æ(12� �|·�Ç Sun SNDR�
�PQ3�³� N�7Y� Sun SNDR 2.0���3 !�Ès�ÉÊÁZ!
É���(12� �mÊ���(12�LËf 
/etc/opt/SUNWrdc/rdc.cf Sun SNDR 3.0ðñÎ¹t��Ê2� �m

}LË&> rdc.cf 
t4��þO� rdc.cf2�� �ÌÍ�7� 3.0�
����

■ /etc/opt/SUNWrdc/rdc_ii.cf(12��ÞpJ rdc_ii_enable�Û�
}8K�Ù Sun StorEdge Instant Image��3�³���

■ /etc/opt/SUNWspsv/sv.cf��� (SV) �U¹Ws¨2��Þt Sun SNDR
���1Þ SVPQ�R

� 2-1 �����������

/J/a &��Q [\t

/J�� ´�� &��¯ ÒÓÔ�ûü��£ ��

/dev/dsk/c0t1d02s4

/J�� &�¯Ge ïðå] �Q ��¯ ÒÓÔ�ûü��£

��/a (Ù��Q [\t

���� ´�� &��¯ ÒÓÔ�ûü��£

���� (Ù�¯Ge ïðå] �Q ��¯ ÒÓÔ�ûü��£

�� \sE§�� Ô� ip

�� {sync | async} Sun SNDR:;Ås	5

Q�1	5� T��CD��±ò ��l I/OÅsôûf

Q01	5� Q�±CD���/�l&´&* I/OÅsôûf

LY [g IO�
 ] [C �� ]
I/O�£"� g>ÑÔ� Q Sun Cluster Version 3.0 Update 1��Õa
%� z����Xî"1� C>ÑÔ�
12 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



Sun SNDR�� 3.0�H�(q?�� Sun SNDR�� 2.0�3 rdc.cf
rdc_ii.cf7� sv.cf(12��·�3�

NO 2.0���) �� pkgrm(1M) 3NOÎ¹tÎ rdc.cf rdc_ii.cf7�
sv.cf(12�UM�}�.41 n Sun SNDR�� 3.0�ðñÎ¹��.41
�v��) t}ÎÃÄ�7� 3.0�R��

L�

)* – Ï� /usr/kernel/drv/rdc.conf2�¾ 
�[	ô !�

Sun SNDR�����@�.����45 ���.��µÊ����þO��

3wx&W3~Á�Ðwx8 f��45��(1 RAID ���±g� cT

U�±`ã���µU��W�Ðx8

�y���� 45çèeLM��8 4`aR345�çè>¥µ3G2��

�����3wx?2y�òZ?3�0g

Y� /usr/kernel/drv/rdc.conf�3 rdc_bitmap_mode3�1`a UM

�wx8345���â�ÑÒ¾�UMR| ��

�m !�>(1�y���� 
t45{C�f 1 �m !�&>(1�y

���� (��9 t45{C�1f 17|Óst8Z`a

������

�7��R¢3ÔC�Õ45�	

■ 1 KB + 4 KB* 7 GBfz43����ÖY 

# rdc_bitmap_mode
# - Sets the mode of the RDC bitmap operation, acceptable values are:
#   0 - autodetect bitmap mode depending on the state of SDBC (default).
#   1 - force bitmap writes for every write operation, so an update resync
#       can be performed after a crash or reboot.
#   2 - only write the bitmap on shutdown, so a full resync is
#       required after a crash, but an update resync is required after
#       a reboot.
#
rdc_bitmap_mode=0;
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#
# rdc_max_sets
# - Configure the maximum number of RDC sets that can be enabled on
# this host. The actual maximum number of sets that can be
# enabled will be the minimum of this value and nsc_max_devices
#(see nsctl.conf) at the time the rdc kernel module is loaded.
#
rdc_max_sets=128;
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■ ��������	


■ ��	�������

���������� ��� sndradm -m -r��

■ �� ������!"#$

■ "%&�'()*+,-./�01�234567

■ ���������	


■ ��	������

sndradm -m

8���9:;��<����
�=>?01 @A9:B;��<����C

)>?01 ��D�EF-67GH>?<����

��

sndradm -m [-g IO �� ] [-C �� ] [-n] [-f ���� |SNDR 	 | 	� ]

sndradm -m -r

8���9:;���<���
�=IJ>?01 @.�A9:B;��<�

���>? ��D�EF-67G>?<����

��

sndradm -m -r [-g IO �� ] [-C �� ] [-n] [-f ���� | SNDR 	 | 	� ]

�� – 
�=IJ>?01	KLM "N9:OJ�PQRS��T�UV W

RSXT�UV

������ ��	�

�� – WY; sndradm -mZ sndradm -m -r��9:�./01[D\ ]

�� sndradm -u^-��	K./ �� 
/usr/opt/SUNWscm/sbin/scmadm -S���_`./01�ab

���������� ��� sndradm-u��
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■ �� sndradm -l��abÙZQ@A2rsi»- phi=>¼ÞîUl

m

■ G�83�Kí�_V

■ üýþ�hi=>�de3���8�G�&W30g

■ üýKUÍG�v���3ZQ

núû7R�³`a) ��� sndradm -u -r��

■ �� sndradm -l��abÙZQ@A2rsi»- phi=>¼ÞîUl

m

■ ���83�Kí�_V

■ üýþ�hi=>�de3G�8����&W30g

■ üýKUÍG�v���3ZQ

sndradm -u

4��I²ÍG�v���3�[WX �Y�ZQab)hi=>�de3\|

|\[��� �NKUÙG�����Y3cÃZQ@A G��3/ª[��

³tZQv���8

-.

sndradm -u [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �% ]

sndradm -u -r

+, – (�7��4��tG�ÁZvDiab3���8��3j)°±lm

4��I²Í���vG�3�[WX �Y�ZQab)hi=>�de3\|

|\[G� �NKUÙG�����Y3cÃZQ@A G��3�³[��³

tZQv���8

-.

sndradm -u -r [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �% ]
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gh_`ijkl
�7R/�y`aR ³��� sndradm -w��

■ �·�3��2 I/O?8��Gµ�¹W ����¹W 2}� Sun SNDR�
����o K
TUZQ2\[@Afæ_`

■ M��6���o KTU�³P2ZQ@A�7_`

■ AfÂÃ Sun SNDR����3�Û3�0g

sndradm -w

4��t·k Sun SNDR��]^ �v«�ÎÃ3ZQ2\[CWX@A_`

��ñb}� Sun SNDR�����·�3��2 I/0?8ÂÃ

-.

sndradm -w [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �% ]

mn Sun SNDR23ijoV\p�
�� sndradm -l����fK�3��� I/O?8KUlm�hi=>de@
A

)* – 
��� sndradm -l��¾q? Sun SNDR��@A ��� sndradm 
-m��ÂÃV�C�[WX2��sndradm -u��ÂÃ\[C�[WX NK¨

© nD��GH8IJ sndradm -l��) 4��no«�WX3/©�

3�����

sndradm -l

4���abG�����Y3ZQ cKU���83hi=> �m�6��

2 I/O?3@Ai�» Sun SNDR��tq?de

�m�6 I/O?�3�³����6��ÎVhide{C)«�ZQ �©��

���8þ�¥µG�3³�3j)�Û ?�}���t�UÎVhide{

C 4!Ú�U¸���8U�³�6³�3j)�Û
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-.

sndradm -l [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �% ]

q:;r>eKstL�
n(K
f��g(�6[3hi45) ��� sndradm -R b��

+, – �m>D Sun SNDR 2.0���Å�¢ 3.0�c��Ù452�B&> 2.0�
345� ���4��f Sun SNDR��g([3G
���GH45& 4�

�t�³��D452�ZQv45� Sun StorEdge Network Data Replicator 
3.0�
� �¾�ÙÊÐ¹

sndradm -R b

4���f²³3��g(�6[3hi45 (�7\|G
2��GH834

5 4��t�³��D�45ZQv[45

-.

sndradm -R b {p|s} � !% [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR
� | �% ]

■ 
\|G
GH45 DG
GH8IJ4��

■ 
\|��GH45 D��GH8IJ4��

■ �9 fU¸lm�o3�"< �W)DdFGH8IJ4�� �� 


\|��GH45 bD��GH8IJ4�� �¾DG
GH8IJ4

��

u	:;R I/Ovwx
�� sndradm -p� sndradm -P���jklm�� ��-g IO$% �-C 
�� 9:�Ð	�J 7öeþ�Í IO$% 2�� z
3?2y��3�
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sndradm -p

4��jk Sun SNDR��k¼v3³á��� I/O?lm3���� 7Rf4

���G
GH83�Jk�  

-.

sndradm -p [-g IO$% ] [-C �� ]

sndradm -P

4��jk Sun SNDR��k¼v3³á��� I/O?lm3¯°�� 7Rf4

���G
GH83�Jk�  

-.

sndradm -P [-g IO$% ] [-C �� ]

u	y�:;Rvz��
�� sndradm -i��jk��� I/O?L

+, – (R�7��4��3�J|u®�6ÝÞ�� sndradm -R -f ���
� ��ÎÃÏ�3(12�

# sndradm -p
/dev/rdsk/c4t96d0s1     <-      fast7:/dev/rdsk/c2t0d0s1
/dev/rdsk/c4t97d0s1     <-      fast7:/dev/rdsk/c2t0d0s1
/dev/rdsk/c4t98d0s1     <-      fast7:/dev/rdsk/c2t0d0s1

# sndradm -P
/dev/rdsk/c4t96d0s1     <-      fast7:/dev/rdsk/c2t0d0s1
autosync: off, max q writes: 60, max q fbas: 800, mode: sync

/dev/rdsk/c4t97d0s1     <-      fast7:/dev/rdsk/c2t0d0s1
autosync: off, max q writes: 60, max q fbas: 800, mode: sync

/dev/rdsk/c4t98d0s1     <-      fast7:/dev/rdsk/c2t0d0s1
autosync: off, max q writes: 60, max q fbas: 800, mode: async
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sndradm -i

4���jk«���3no��� I/O?Lpq 7Rf�Jk�

¨© �JBC������ ��V��3BC¥W
���� ���� �� ! "#�� "#�� "# ! ip {sync | async}

-.

sndradm -i [-g IO$% ] [-C �� ]

��-g IO$% �-C �� 9:��JÎÃÐ	 7eþ�Í IO$% 2�� z

3?2y��3�

u	{|wx
�� sndradm -H��klG
���GH3rslm

)* – ��� ping(1M) ��Í sndradm -Hjk3rslmÎÃ�ä

# sndradm -i

fast7 /dev/rdsk/c2t0d0s1 /dev/rdsk/c2t1d0s0 fast8 /dev/rdsk/c4t96d0s1 
/dev/rdsk/c6t0d0s4 ip sync

fast7 /dev/rdsk/c2t0d0s1 /dev/rdsk/c2t1d0s3 fast8 /dev/rdsk/c4t97d0s1 
/dev/rdsk/c6t0d0s6 ip sync

fast7 /dev/rdsk/c2t0d0s1 /dev/rdsk/c2t1d0s4 fast8 /dev/rdsk/c4t98d0s1 
/dev/rdsk/c6t0d0s8 ip async
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sndradm -H

4��jknof9��(13G
���GH3H�L ��45� NjkÙ

H�Y3rs>îU3N>ab3 ��

ActiveqkZQ2WX@A«�·�����3rs8ÎÃ Inactiveqkr
s��»-2�³�³¼Þde{C

-.

sndradm -H "#�� :"#��

}� "#�� >��GHL "#�� >���g�L dä�å1²- (:)
�KU�) Sun SNDR��g(3�Æ��Lf"#�� :"#��

�m�³·�;� Sun SNDR��tjk�³f(13�� &Ð fÙ�×�

¡jkm 
��"#�� :"#�� ·��6��

}:;~�<_K I/Ov�
�� sndradm -R g��t��uv&W3 I/O ? 
t�6��uv�6 IO$
% � 
��¥W3 IO$% �¾���Ã�·�&W3�%

+, – N�7Î�³��D�6 I/O?uUv~�6 I/O? ��7R��  
sndradm -g IO$% -R g �) IO$%


uU I/O?�39�� �2���VÊ��3��c�� -f ���� 9:

# sndradm -H atm-fred:/dev/vx/rdsk/freddg/sndr_vol01
Report SNDR link health? (Y/N) [N]: y

SNDR: atm-ethel /dev/rdsk/c3t9d0s3 /dev/rdsk/c6t0d0s4
atm-fred /dev/vx/rdsk/freddg/sndr_vol01 /dev/rdsk/c6t0d0s6
Inactive
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+, – 
D I/O?�NO�6�� ���	1·��6Ö? �R�k

sndradm -R g "" {SNDR� | �% }


D I/O?�NO�³��
sndradm -R g "" -g IO$% 


D I/O?NO9�3� �2���VÊ��3��c�� -f ���� 9:

sndradm -R g

4���7t��uUv&W3 I/O? 7ö\[²³3 I/O? çè·�¢£�

6�% �G
���GH��V4��

-.

sndradm -R g IO$% [-g IO$%] [-C ��] [-n] [-f ���� | SNDR� | �%]

fe:;>I
�� sndradm -R -f��\|no«Í Sun SNDR��@A3�� ��(1

2�cê}ÎÃ\|) 4���³�

�� -f9:·�3(12�ÂÃ� SNDR��3ÂÃ¥Ä ��ÂÃ�q 3-2�
ÎÃ��

���� ���� �� ! "#�� "#�� "# ! ip {sync | async} [g 
IO$% ] [C �� ]

;)õ 11=3 ��(12� � rdc.cf�±=7��\���

sndradm -R -f

4���\[2�[(1·�(12��3no��(1

-.

sndradm -R -f ���� [-g IO$% ] [-C �� ] [-n]
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fe���;�pz

�� – &
� Sun Cluster 3.0���3 !�8ðñ2�� Sun StorEdge 3.0�
Core Services��� !�� 3.0�3��&�� Sun Cluster 3.0��3� 3.0
�3���� Sun Cluster 2.2��3� ��4��R&5[\¿À8Z�� 3.0
� Core Services��� !���7� Sun Cluster 3.0 Update 1��R9:y�
c� Sun StorEdge��;����<

n�óôL�µ·kJwx?L2y�òZzd) �� sndradm -R C��
4��&[\¸¹� &���y���R��

+, – �7Î�6y�zdí3�³��uv~�6y�zd� ��7R��

sndradm -C �� -R C ���

sndradm -R C

4���7��6���\[2�[(1Û¶�3nowx?L2y�òZzd

4¼3�� ��fwx?L2y�òZzd

-.

sndradm -R C �� [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �% ]

bL:;Kbc�^
��� sndradm -R m��\|��3ZQ{C

)* – �m��> I/O?3�0g D?�NOÊ��c\|}{C ���

sndradm -R g��D�6?�NO�6�� 9�3��2�³�� ;)õ 32
=3 t��uv&W3 I/O?� �õ 35=3 D?�NO��c\|}ZQ

{C ���3@AÐ¹
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sndradm -R m

4����[(1��3ZQ2�±{C

-.

sndradm -R m {sync | async} [-C �� ] [-n] [-f ���� | SNDR� | �% ]

)*:;

■ <=>? I/O@   &H�u®�� I/O? j�±{C��6��f�Xp�~

�6��fWX3?

■ �(AB   I/O?�3�³��³çè³¥W3G
GH ��GH��±{

C

▼ +$�34�89:;<6=*

1. C@056�(

2. DE�(��8>?

;)õ 35=3 úÚ

3. FGHA IJKDE��(LMN I/O@

;)õ 32=3 t��uv&W3 I/O?�

# sndradm -R g "" {SNDR  |  
 }

# sndradm -R m {sync|async}  


# sndradm -R g IO�
 [-f ���	 | SNDR  |  
 ]
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�� Sun SNDR23K�\_`wx
�� sndradm -a��K�2M��UWX

sndradm -a

4���K�2M� Sun SNDR��3�UWX �m�G
GH8K�Ù Sun 
SNDR��3�UWX nâ��[	ô2rsJ²¿À) WXõò¹Wt�½

�[WX

�ÆlmfM�

-.

sndradm -a {on|off} [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �
% ]

�I�`��
��7R���1�X{C�3�p�H�3P@A2 512 KB�3���Ü

sndradm -W

4���7�X{CR3���1���]�3��P@A� �Æ* f 60
�� t4Ø�f 1�U¸����G�P@A¾eÂÃ��P@A

-.

sndradm -W * [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �% ]

sndradm -F

4����1�X�p�3 512 KB�3���Ü �ÆØf 800

-.

sndradm -F * [-g IO$% ] [-C �� ] [-n] [-f ���� | SNDR� | �% ]
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�� Sun SNDR23R�������
����  scmadm��
4��jk���������c��|lø Sun SNDR������ 
;)

scmadm �±=7ÙëáÞ4��3\���

scmadm -S

EV³�K9:3 /usr/opt/SUNWscm/sbin/scmadm -S��¾ j���

q 3-5��p3îE

�WX@A� Sun SNDR����jk

■ w6�3WX@Af_`3�g�

■ ·kWX!¬3��

■ w6�3lm

-.

/usr/opt/SUNWscm/sbin/scmadm -S [-M] [-d +,-.] [-l /0��] 
[-r [12 ]] [-z]

q 3-6pJÙ scmadm -S39:

� 3-5 01 scmadm2345���67

gh . . . ��z{ . . .

F ñ�±��Ìd�

B ñò±��Ìd�

M Q�²���OKmÞß� Sun SNDR:;¥¦nª«

T �ÌmtÝ³Ö(�G -zÂÃ�b�Gmt 1O´µM

f 8´ ���OKmÞß
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scmadm -S>?@1AB

jk3����þ�q 3-7�pJ3ÂÃ EV scmadm -S -Mejk Sun 
SNDR��3���� EV��¾îRME�� Sun SNDR������@�
��������Y~�

� 3-6 scmadm -S�$

LY ��

-M �Ì Sun SNDR:;KmÞß ��¶� scmadm -S�&�� 
-MÂÃ T¹�ÌOPo@���O�� KmÞß

-d 3456 ¹�Ì�±�noäh3456 ¶

-l 78�	 ¹��¥¦§tõªÔ� 78�	

-r [9: ] hÖ×��¡·×� Ô�¸¹ ��7×� ��Ô����

Oº�Ñ ��oäh�Ì���

1�©�5Ô�¸¹  n[:n,n]

�Õ nhÔ� »$���

¢Ê (:)PÔ��¸¹� �kÑ

¼Ê (,)PÔ�2Ö×� �kÑ

�- �Ô���½ � 3 6 7 8 9 10 11 12 14�
15
-r 3,6,7, 8,9:12,14,15
-r 3,6:12,14,15

-z �Ì��KmÞß�¾�1� KmÞß

� 3-7 Sun SNDR��8923��

QR ��

Primary Ô�&�¯

link status ÔtPe�éPè��� ���1ÅsIQ$% ¹ÔÌt�1

4ñ

secondary Ô�(Ù�¯
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;)��k� 3-1�3�Jk�

■ rslm�3]1 (=) qkrs«�cfK�ZQ@A

■ ÁZÂÃ�3�1 (*) >K
ÁZ�f_`ÁZ3�g�35k

■ �� (>) ·kJWX!¬

���� 3-1 scmadm -S:;<=>/

dual copy 
status

���©�È>ÔÌ��ëì

logging - &��� IQ¹��õªïðå]

need rev sync - IQî¢ �1� ¥ñ�1¿&ûf &

�"$çb/Ö! ëìÕ �¥ñ�1Åsf#ò �¡B

Instant Image:;�&�$%�± T¹i�1� �]À�N

Ü®8�¥ñ�1ÅsOi�Ö!� ò need rev syncë
ì¹�¾�

need sync - IQî¢ �1� �1¿&ûf (Ù�"$ç

b/Ö! ëìÕ ��1Åsf#ò �¡B Instant Image:;
�(Ù�$%�± T¹i�1� �]À�NÜ®8��1Å

sOi�Ö!� ò need syncëì¹�¾�

replicating - IQ¹õª&� ���9(Ù� 1�¤h

enabled

rev sync - B(Ù�9&� �1ÅsIQ$%

sync - B&�9(Ù� �1ÅsIQ$%

volume down - �t�ÁÂ

recovery needed �Ì®´i� �¯Ã Ä�Å

recovery 
completed

�Ìô'8±�1 �¯ Ä�Å

----------------------------------------------------------------
SAMPLE 109056   ****** Dual Copy Statistics ******    17:40:10

primary      link status  secondary  dual copy status

ma:...dsk/c0t117d0s3 *>* atmsi:...rdsk/c1t6d0s3   sync
ma:...dsk/c0t115d0s3 *>* atmsi:...dsk/c1t9d0s3    sync
 ma:...dsk/c0t116d0s3 *>*  atmsi:...dsk/c1t6d0s3    sync
 ma:...dsk/c0t96d0s3 *=*  atmsi:...rdsk/c1t0d0s3   replicating

� 3-7 Sun SNDR��8923�� ���

QR ��
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scmadm -S>?@1AB

scmadm -S�����þ�3ÂÃ�q 3-8�pJ ��ME���������
Sun SNDR�������Y~� �� TE�jk��������Z47|�
� `3�������� EV scmadm -S -z�Z4���

��k� 3-2���k� 3-3�3�Jþ������������3�����
���

----------------------------------------------------------------
partition    recovery needed                recovery completed

/dev/rdsk/c0t117d0s3 [*****               ]  29.53%  [**************      ] 70.47%
/dev/rdsk/c0t115d0s3 [*****               ]  29.16%  [**************      ] 70.84%
/dev/rdsk/c0t116d0s3 [*****               ]  29.38%  [**************      ] 70.62%
----------------------------------------------------------------

� 3-8 scmadm -S��

QR ��

cd Ô����Oº�Ñ�

cached-partition Ô�´�� MN�¯

disk-io �ÌJ¶IjâMN¿x�ñ�õª >Æ (KB)

cache �ÌJ¶I����O¿x�ñ�õª >Æ (KB)

write-blocks dirty — ¿&$ªÇO©© ôy����OU ¸

todisk — ô'$ªÇO©©¦ÈõªMN U ¸ "ç�

Ì UÝÉÇ¬9 disk-io Õ õÅs

accesses/s �ÌJ¶B���O3� I/OÅs ¸ J¶ ¿Ås +
J¶ õÅs accesses/sP Õ�ÊÂ Ë�

read/s �ÌJ¶3� ¿x�  Õ 

misses/s — �ÌJ¶ ¿xÊÂ

write/s �ÌJ¶3� õª� 

misses/s — �ÌJ¶ õªÊÂ

%readh �Ì���O¿x Õ Ä�Å
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���� 3-2 scmadm -S?@ABCDEF>/3G

%writeh �Ì���Oõª Õ Ä�Å

cachesize �Ì���OÎ�

blocksize �ÌUÎ�

Write blocks 
available

�Ì"� õ���O U >ÃÕ Net nËÌJ×\s

LRU stats �ÌÝ³ÝÌ�� (LRU) n� KmÞß

Blocks — LRUÕ ���OU ��P���OÕ ËU

 ">�i/·

Requeued — &�� U

Optimized — &8±�Í LRU©©ÎÏ ���OU

Total Cache 
Memory Usage

�Ì���Oe���� JK«OÎ�

Total Stats 
Memory Usage

�Ì�O�O���OKmÞß� JK«OÎ�

SAMPLE 9            ******      Storage Cache     ******             14:43:44

                          disk_io       cache          write_blocks
  cd cached_partition  reads writes  reads writesdirty todisk failed
   0 ...k/c0t115d0s3    2559      0      0      0      0      0      0
   1 ...k/c0t116d0s3    3071      0      0      0      0      0      0
   2 ...k/c0t117d0s3    2559      0      0      0      0      0      0
   3 ...sk/c0t98d0s3       0      0      0      0      0      0      0
   4 ...sk/c0t98d0s1       0      0      0      0      0      0      0
   5 ...sk/c0t98d0s5       0      0      0      0      0      0      0
   6 ...sk/c0t96d0s3       0      0      0      0      0      0      0
                      ------ ------ ------ ------
       Kbytes/s total:  8189      0      0      0

 accesses/s    read/s    write/s   %readh   %writeh
             (misses/s) (misses/s)
     16.00       0.00       0.00      0.0       0.0
             (  16.00 ) (   0.00 )

� 3-8 scmadm -S�� ���

QR ��
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���� 3-3 scmadm -S?@ABHICDEF>/3G

SAMPLE 10     ******     Storage Cache (Cumulative)      ******      14:43:44

                              disk_io                  cache
  cd cached_partition      reads     writes      reads     writes
   0 ...k/c0t115d0s3     2034688          0          0          0
   1 ...k/c0t116d0s3     2031104          0          0          0
   2 ...k/c0t117d0s3     2028032          0          0          0
   3 ...sk/c0t98d0s3           9         10          4          0
   4 ...sk/c0t98d0s1           9         10          4          0
   5 ...sk/c0t98d0s5           9         10          4          0
   6 ...sk/c0t96d0s3           0          0          0          0
                      ---------- ---------- ---------- ----------
         Kbytes total:   6093851         30         12          0
  accesses        read        write    %readh  %writeh
           (    misses) (    misses)
     11950          27            0       0.2      0.0
           (     11908) (        15)

 cachesize  blocksize
    65536K       8192

 Write blocks available:
 Net 0:   4096   Net 1:      0    Net 2:      0    Net 3:      0

 LRU stats:  Blocks     Requeued    Optimized
               8192            0            0

 Total Cache Memory Usage: 2320 Kbytes
42 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



���

�� Sun SNDR �����	��

�½ÂÃÛö��3/!o çè�G�������8K� Sun SNDR�� 


;)õüö7Ùë³á��úÚ3��

Ûöþ�RpG/
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■ õ 45=3 £¤ Sun SNDR��@A
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■ õ 45=3 W)�� Sun SNDR� Sun StorEdge Instant Image��

.CD�EFCD#GHIJKLMNOP

Ûö�$�+� �� A host1gv>Û¶G
GH���H�L �� B
host2gv>¸¹��GH���H�L Y�;è�+3&W w6��³�7

>¸¹ZQ@A3G��2���� �q 3-4��k (çèDG
GH5%Â

Ã�³3WX@A

)* – Û!�7"#rs�� ATMf� §Ï Sun SNDR���³���
SunATMrs�s¨���� pI©8 Sun SNDR����/ª;³ TCP/IP�
�3 Sun9:3rs�s¨���� ��«¬47" «¬47"ÅÆ�®

�}�s¨

QR�

@A3õ�X>T�¸¹ZQ@Atþ�E�� ���çè�G��Ì�

&'¸¹���<��ÁZ<������ I/O\µ)Y���
 �� µ�¸

¹ZQ(1�þORp�
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■ �������Ï½â� (DBMS) =>
■ ��PQ2�

�õüö��� (�t���Af��3�0g}z{K�¸¹ZQ@A 2

t}Af I/O?3�0g7W)K�ZQ@A

�mã���(�ÁZ���[)®2�£I \| Ú Sun SNDR��(1��
7&þ���

■ *)� �g�@A���3+��

■ ,-H2�

■ g=�

��ST�UV

�� /usr/opt/SUNWesm/sbin/sndradm��K���) �t·�3�1Þ

��� (SV) �U¹W3PQ�R ;)õ 22=3 K� Sun SNDR��
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}� ���� >pJ� v�.��!�3_Vóô 3 ASCII2� R�D

��ÃSTz6�


;) svadm�±= }�N¾�Ù(12�3BC

WX Sun SNDR��%&
��õ 37=3 �� Sun SNDR��������������  scmadm�
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SNDR��@A3Îù
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8 �� B83��â��7W)Af�� A3¸¹�§��GH B8µ�¹W
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�Ð¥¦�§ Af�� B3G�3 Sun SNDR���Í�� B835%ÎÃÏ
½ �� B8ZQ3���Af�� A3���
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Image��
Sun StorEdge Instant Image��>�6�93��?� t Sun SNDR���|�
Instant Image��3�����fw6��u®�6�Û ;)õ 24=3 S

T�NO Instant Image���

Instant Image��>�Þ Solaris@A��3j)�ZQ�� ! �� Instant 
Image�� �7u®���  (·�3Z��� G� �}j)�Û ��

� u®���¾ j�����G�ÎÃ ��PV@A

# /usr/opt/SUNWesm/sbin/svadm -e -f ���	
 !0# 12 Sun SNDR-�345)67 45



ÂÃ�[WX@Ao>�� Instant Image��3�¡)H ��TU���"3�
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�

�\[Û¶�¸¹��3�[WXÐ¹� Sun SNDR���83��¥)�G�
83&�" ����Ú�Þ��ÁZ _`�[WX¾ �y�"<tÁZ f

TU��3_V< 
�¦�� Instant Image��fd6��u®j)�Û 
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'( ÍÞ(>DGâ�IJ�� �4`aR Sun SNDR��3�³WX�\
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�mG�f�Û¶\[ �³�� Sun SNDR��ÎÃZQ cêþO³�
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▼ g�e9ebh�iajkGlm�

● ��O9�

5 4-1jkJ�� ATMrs3V�C�[WXÐ¹ 4Ð¹NI²ÙDÛ¶v¸

¹�3W)P\[

)* – Û!�35k7"#rs�� ATMf� §Ï Sun SNDR���³���
SunATMrs�s¨���� pI©8 Sun SNDR����/ª;³ TCP/IP�
�3 Sun9:3rs�s¨���� ��«¬47" «¬47"ÅÆ�®

�}�s¨

host1# sndradm -m [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  |  
 ]
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Q 7�[)®'(3 Sun SNDR���� �4`aR �� sndradm -m��
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5 4-2jkJ�6����r�»Bµ\[) ÍGâ�v��â�3�� ATM
rs3\[C�[WX

host1# sndradm -u [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  |  
 ]
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WX@AKU) ,íBt�¶Üzâ�83 Sun SNDR��WXõò¹Wc�H�
q?WXo]^ sndrsyncdÂÃç
3 PITZQ

¦�§¨©-ª«¬®b:
t����ÁZv�3¸¹�Ûlm�K3�A�:Þ�\�28Z3D���

� Û!¾��ªÁZwx â���Yrs �mwxJ²¿À¾�&�ÁZ


îïÛ!�3XÀ@A
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��3XÀ¥W 
;)õ 46=3 V�C«¬WX  �®¯ZQ°± 5
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▼ v<lmCDy#�

● ��O9�

��n

5 4-3jkÙJ²¿À3��wx3ÁZÐ¹

1. host183 Sun SNDR��
���îUG�83wx� ����fæ/�

� host13�������2K
��Û¶wx

2. Sun SNDR����Ä�·�twx� 2R�Ð ATMÈsJ�v¸¹ host28
3 Sun SNDR���

3. host283 Sun SNDR��\[�3¸¹�c¬ host1Th@A

�Z�³XÀ�vV�iZQ �� scmadm -S -M ��£¤ÁZÎ¹

host1# sndradm -m [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  |  
 ]
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d6��Y3{¯Hórs 7÷øCÁUò I������UÄ��2äD(

HJ8�UÄ�ÅF 7t�1��¬v��Hó

¯°®b±²
�� Sun SNDR�����K¶ÂÃÉÊËÌ 4����|æ�4¸>�J²É

Ê<¬

�ÐËÌ4¸>�����I 3©Á¿À>�³ÁZ@A3�
!¢ �¦ÎÃ

ËÌc�G�2���3¼½��I ��\|)ÎÃ|Î

�EF��|v<��

(�7¥)�» Sun SNDR��3"#Èsc�����8ÂÃsÏ@A 7{L

ÉÊ 
�� Sun SNDR��I²��� �»-G��������Y3"#È
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■ ��scmadm -S -M4¸�³3Sun SNDR�����3\[³fÄ�vwx
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■ ·J�DÁZGH��3���
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� ���ÁZ�Û3Ð¹�

■ ��¸¹��GH� host28IJ �ÁZ�Û3
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host1# sndradm -m [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  |  
 ]
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3. Sun SNDR��fw6 Sun SNDR��Ï½3�UM�§hi=> 7·kJ�
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��� c-.�� Sun SNDR��¸¹�

host1# sndradm -u [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  |  
 ]
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Ê]°kl /var/adm/messages2�

2. FGSj�kl m� Sun Enterprise nopqrsOtuDvhiwx y�

�z{�|}�

3. ~��/��fghi�b������

4. FG4����`aVt�� Sun StorEdge Instant Image /^� Sun SNDR
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�7(1 Sun StorEdge Instant Image�?7� Sun SNDR������ ;)õ 24
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Sun StorEdge Instant Image��

5. FG^����`a yV���Z�Q� Sun SNDR������ Sun 
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2. host283 Sun SNDR����Ä�·�t����� 2R�Ð��YÅÆró
J�v host183 Sun SNDR���

host1# sndradm -m -r [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  |  
 ]
58 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



3. host183 Sun SNDR��\[}wx

7. _^�bs�d�����

�Z�³XÀ�vV6�iZQ 4¾ ÍGH AIJ3¾? �
�tÍ[\[
3Û¶wx|¼½ Ò¬WX�ÄI �
�W)ÎÃ

� 4-6 fgJ
�KL

³¨©¯°®b
Sun SNDR���Ð&»\[�����°± |tÉÊª�3[\^v�_ [

���â� Sun SNDR�������þ�Gâ��ÑÒoIJ3�[PV
�
p����ðµÄ�v��wx � Sun SNDR��k¼v !�»¾ �t�U

Î�����3��Ä�v Sun SNDR��¥µ3����

n� Sun SNDR������°±\[�³���¾ j�D��GH�����

Ù scmadm -S���JtThÄ�@Af_` ÛÃµ�¹W�ÁZÐ¹7T

U����3lm�¶ �AWX�7~�v��GH 7q?ÎÃ�!@A

5678

¡�

��"#

5678

§�¤

"#

host1 host2

2

2

-. A/�9 ��-. B���9

C

1

2R

3

�=-.���0���	
��x��������x
1 ����

"#
HBA

"#
HBA

Sun
SNDR

ATM
 !0# 12 Sun SNDR-�345)67 59



�`éG��¿À�÷�3ab�o �����8U:K� Sun SNDR�� 7

hiI 8|3wx�5 Þã�÷�abcd3ÉÊ ����3\[=>�

TeG��3ÁZ �õ 61=3 V�CÒ¬WX  Í����_ÓÁZG�
� ���

´�_`  µ�§¨©fe³¨©
�GH�AWX~�v����3Ð¹� G���¼Þflm ��ghÉÊ

ËÌ�>i�3 R����Þ÷�ab&�3ÉÊª�� ���`aR ��

��KU Sun SNDR��hi=>|deðµPVG��3\| �ÁZG�� 

!) �îïhi=>������3no°±|@[G��í�

▼ suEF��.�#�qaj

● /bA	��bcd ��O9�

��n

5 4-7�kJÍ��â�vGâ�3Ò¬\[C�[WXÐ¹

1. host183 Sun SNDR��kj host283��GHhi=> 1R 7l�Ç

�»[\3 Sun SNDR��Ï½3�

2. host183 Sun SNDR��¬ host283�[���
���»Ð¹�f\[
3��� ����fæ/�� host23�������2äK
����w
x

3. host283 Sun SNDR���Ð�Yrstf\[3� 3RJ�v host18
Sun SNDR��3�����

4. host183 Sun SNDR���f\[3�@[�3°±

5. host183 Sun SNDR��8|hi=>7de¸¹\[

�Z�³XÀ�vG�¼Þ�[lm

host1# sndradm -u -r [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  
|  
 ]
60 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



� 4-7 fgQR�KL

]:^´�_`  µ�§¨©k¶®b³
¨©
�mG !�&�@AêGwx83G��ìà ��â�83\[=>tàkl

Ø (çè�8Z32\�0�3G
GH8ÂÃÒ¬V�CWX ©j K�

³ Sun SNDR��Ï½3�ÂÃD��GHvG
GH3��3ZQ Ò¬WX

Ð¹�TUGwx8e��³�[��

▼ {|h�*�qaj

● /bAbcd ��O9�

host1# sndradm -m -r [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  
|  
 ]

5678

¡�

��"#

5678

¬

 !"#

host2

3

3

-. A/�9 ��-. B���9

R

2

3R

4

��
¢£

��
¢£

1

��-.
��¢£

 

1

1R

5

�=-.���0���	
��x��������x
1 ����

host1

"#
HBA

"#
HBA

Sun
SNDR

ATM
 !0# 12 Sun SNDR-�345)67 61



5 4-8�kJG��&F3ÁZÐ¹ 4Ð¹�ÁZz6Gwx3Ð¹ ;)õ

58=3 k�  ÁZJ²¿À3G� ¥Ä pÒ¬�[WX
�5÷�\�

3��

� 4-8 hOPijSM,ij

W�·¸bc

�� – 67 �G�����&ëK
¥¦ïâ)M�¸¹ZQ

M� Sun SNDR��t»-G�����Y3Ès ìí�³3hi=> cD�

� !(1�NOGH���� M� Sun SNDR��¾ 
�[®¯ Sun SNDR
��áïcTU�3í�'( Úçè�[K��cÂÃV�CWX V�ZQ

@A ;)õ 22=3 K� Sun SNDR�� �õ 46=3 V�C«¬WX  
�®¯ZQ°±

5678

¡�

��"#

5678

§�¤

"#

host1 host2

2

2

-. A/�9 ��-. B���9

C

1

2R

3

�=-.���0���	
��x��������x
1 ����

"#
HBA

"#
HBA

Sun
SNDR

ATM
62 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



▼ ����Sun SNDR��lm<6��eaj��
● /º»bcd ��O9�

host1# sndradm -d [-g IO�
 ] [-C �� ] [-n] [-f ���	 | SNDR  |  
 ]
 !0# 12 Sun SNDR-�345)67 63



64 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



¹º�

��	
 kLMNlmnopqrQRstgu,-vw, I/Ox�yz{ |,i

j�)ij}~��������KL��/T������� ���k

LMN

��� Sun StorEdge������� ��l  Sun StorEdge Network Data 
Replicator Fast Write Cache Instant Image� Target Emulation

�� ��B���m,-���� ���
 ��,-
����B�m��_

�_`��� (HDA) �  ¡ ¢�,-
���£�� HADB� ¤¥

¦ Sun SNDR����m�§¨���
�©�lm�� HAD�ª«

����� 
¬
�zMN l®¯��KL�� °±²³´µ l��,
�O

P
¶«KL �\ mSM/TUV�,
� ��·���z¸�no

¹qº¶«fgKL

�������� h»�¼Cg½¾�no
�.¿��vwÀÁÂÃ���<=�EÄ Å

ÆÇ�<´ÈÉEÄli~:;�no¼CÊË�Ì�ÍÎ

HDA _�_`���

I/O� �� Sun SNDR��
� ÏÐÑÒ%K��� ,�,-�OP,-�Ó

¹qÔ�

�� ! ¹q²"� RAID 1
 m¢¼C�ÕÖ×�ØÙ Sun SNDR����ÚÛ�
ºÜÝ]^KL 'Þ����
89: - 1



"# |noß��à�áÊ� WXâãMN¬noij�yQä
(å�æç

»�
��è�noé]ê��ëìríY/º Sun SNDR����îïð
ñ WXðñ ò\ó¦�QR�KL©�lzJ�
ô
�MNº	Rõ

Õê��
�

 !$% _`²"���é] �hÃ_`UVö{����(åÊ÷øùú RAID 1
Pûü �)
����{ý�bc(å t�.þUV ��m»�
�

{ý���bc(å �¬{�

 ! ���_`
õÕ���Q�%Kpq�\o

&'() »+ß���K�)�noß���¿�;	é]�\o »�¼Cì
�

Sun SNDR��
���,_` �)]^,-� �no¹qOP_`

�)no,-� |&7��o��B�(å²�Ã��ij� ×�

�ijì�eÑÒno��é]� ����%���

$% ��� /dev/rdsk/cntndnsn� UNIX��� � Solaris¼C��,-_
`Ò&

*+ �),-��o��;��¼C�
 ,-��o�,�Ø��¼C�


,- Ö���(å���o���� �� Sun SNDR��QR�MN����
/T(å�� QR�MN !./À ��	R��(å���o�

RAID  Ö_`��!"

./��� #$mSM%&\o�.þ'ä�ë�	RKL�� WXðñYµú%&

\o�OP¼C��(�QR |,¼CSM� (�QR)r,¼Cpq

�(åë*+ )©SMê��no(å�

0123 m§¨�,�-/T�.Ë/x���� �ÊË Sun SNDR������
���

4567 WX
�01��©�YZ»� I/Ox�ðñ�23�4 WXYZlmn

oß��à�áÊ� WXâãMN¬noij�
�QR(å�æç »

�u
��è��noé]ê��ëìríY/º Sun SNDR����5W
Xðñò\ó¦�QRKL©�l
¬
�MNº	RõÕno¹q

8+ ,¼C�,
�noé] �Ã#�(åé] KPß��}~�noé]

��¿6·,-71 �+ß���K�8�9ï
�,B����Ï
�

OP no B��

9:( noMN���u�����

Sun SNDR;< Sun StorEdge Network Data Replicator��

Sun SNDR;<67 'Þ�	
�

�� m:í
�ÕÖu
�é]�\o l Sun SNDR��¹q�sø¤�
89: - 2 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



�� ! hÃ I/O;��~��>����<=; KL¹q>?Ã@A��� �

BC

=>?@ ,¼C÷DÀaE¬OP¼C�FG\o

AB:( ;	noé]���

CD�ED�� 	RKL��>MN½ Sun SNDR���àÀ'ä\�(åë hWXðñ

¶«íH )©IÆúSMno¹q���~

� 'Þ�

�F �º��zJ� Sun SNDR��
��EF�JK L��  ,��OP,
- 
²" WXðñ�4�MNÔ� kL�KL
89: - 3



89: - 4 Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



»¼
B
@�ÐÑ , 55

�^

)* , GL-1

C
t�RS MN

i�&lm , 58

(Ù

î¢ , 57
Q��¤DÕ�± , 56

MN , GL-1
i� , 53
t�RS &lm , 58

MNz�XÒ£ , 35

I? , GL-2

(Ùlm

i�&lm , 63
lmRS , 52

D
¦§�1Åsûf  ¡ , 28

¿x� Ç� , 59

78�� , 4

F
�ã± ïðGe , 29

�¯ , GL-2
)* , GL-2

�G�� ��	5 , 35

��

(Ù�9&� , 27
��� , 49
&�9(Ù� , 26

G
Ó� , 2

ïðå] , GL-2

�±

MNz�XÒ£ , 35
I/O� , 33
��Õ Ge , 29
Sun SNDRãä , 34

�±5�1 , 51, GL-3

�±&lm , 62

RS

(Ùlm , 52
&lm , 58

ÐÑ

@� , 55
;< 1 



H
HDA, GL-1

i�

t�RS &MN , 58
(ÙMN , 53
B(Ù�9&� , 27
B(Ùlm9&lm ü�5 , 63

i� &lm�� , 61

J
î¢ , GL-2
(Ù , 57
e� , 29

Instant Image
Ç� Sun SNDR�� � , 25
_`�1 Sun SNDRÖ£�� , 25

ÔrÅs , 47

þÏ�� , GL-3

è�
Sun SNDR, 24

)* , GL-2
�^ , GL-1
,-�* , 48
�1 , GL-3
01 , GL-1

)*�¯ , GL-2

�

��MN , GL-3
Â� , 46

����� , 49

�� , GL-3
8o��	5 , 35

L
´µRS , GL-2

M
 ¡

¦§�1Åsûf , 28
�ã± ïðGe , 29
�±

MNz�XÒ£ , 35
I/O� , 33
Sun SNDRãä , 34

è� , 24
e�

ïðå] , 23, 24
Sun SNDR, 23, 24

ª«Í��1ëì , 37
scmadm -S, 38
Sun SNDR, 16
oä01©© , 37
��(Ù�Õ±&� , 28
��&��±(Ù� , 28
cd Sun SNDRÅsöe�î¢ , 29
�Ì

���£©Ë , 31
ýþëì , 32
ëì Ö× , 30
ëì �� , 30

B(Ù�9&� �� , 27
B&�9(Ù� �� , 26
 2.0�ó¬ , 5
8o�� ��	5 , 35

�Xo@ , GL-3

N
¥ñ

�±5�1 , 62
ü�5�1 , 61

¥ñ�1 , GL-2

P
ãä�;

2.0� , 12
�5 , 11
;< 2  Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�



Q
e�î¢ , 29

e�

ïðå] , 23, 24
Sun SNDR, 23, 24

ª«Í��1ëì , 37

xØ�± , 58

z�Ås , 6, 18

R
RAID, GL-2

å] ïð , GL-2

S
scmadm -S
~� , 39, 41
ÂÃ , 39

Sun StorEdge Instant Image
�� Instant Image, 25

o@

�X , GL-3
� , GL-2

~�
scmadm -S, 39, 41

�[\

ô�� , GL-1

Õ±

(Ù�9&� , 28
&�9(Ù� , 28

T
cd Sun SNDRÅsöe�î¢ , 29

�1Ås , 62, GL-2
�±5 , 28, 51, GL-3
¥ñ , GL-2
¥ñü�5 , 61
ü�5 , 49, GL-1
Iñ , 26

�1)* , GL-3

W
Ge , 13

X
�Ì���£ , 31

®?@A , 47, GL-2

Y
01

©© , 37
)* , GL-1

Ö�7�� , 4

��

(Ù�± , 56
þÏ , GL-3
xØ�± , 58
B(Ù�i� , 55
��i� , 55

�o@ , GL-2

asëÙÔrÞÊ , GL-1

Z
��i��� , 55

ü�5�1 , 49, GL-1

Õê , 49
8±�1 , 50
&�î¢ , 50

8±�1

Iñ�¥ñ�± , 28

&�

MN IRSÕi� , 60

&? , GL-2

A³

´µRS , GL-2
;< 3



�1 , GL-2
�1)* , GL-3
ü�5�1 , GL-1
®?@A , GL-2
01)* , GL-1

&lm

�±lm , 62
lmRS , 58
lm��i� , 61

Ç�¿x� , 59

Iñ�1 , 26

ëì

�Ì , 30

Í��1

ëì , 37
;< 4  Sun StorEdge Network Data Replicator 3.0������� • 2001� 7�


