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Abstract 

Information offers people whole day service. Even the routine server shut 

down, it will be negative impacts to IT group and user. Enterprises provide the 

nonstop service for customer with the disaster recovers Plan to making 

Enterprises forever. Also the campus built the High Availability server system to 

offer the stable info service for teachers and students. The expenditure to keep 

the normal operation of the information system mainly, when such irresistible 

factors such as the natural disaster, man-made calamity, it can resume effective 

operation of the system rapidly for the lowest that tangible.  

This research passes technology for two directions about storage 

technology and operation flows improve.  We want to do two things on 

management for improve storage designing and technique improve the 

performance from the storage SAN network and storage management service 

center. It improving to store service of the system for more stability and can be 

recovery easily.  Through the method of service level agreement to provide the 

campus administrator system more effective serve. Through new storage 

architecture design base on the user requirement and experience of the storage 

system administrator to define the new service agreements, follow the SOP 

(Standard Operation Procedure) steps to input the existing storage layers. 

Through the continuities measuring of Quality index and user department 

requirements and negotiating to build the most matched for user requirement 

and resource management solution.  

Key word: Business Continuity, disaster recovery, service level agreement, High 

Availability 
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�� ; < ! "\ ! � � � $& � �� � � $�" � � 2 � � 3 x! � " ]xÅ �Ç>  � � � \ . �� � � �

� 0 $� � � #]� � x � /  � � � �[�� ` } + ~ � ���� � � x% � �

>µ ª ø ��K ; < ! "x § ù 3� f ��N 2 $ � � � x U V ��� �

K= >w ��  xb�!K��¢ £ ½ � x� | b ! � " ��� � � � ÌÉ�

! � " Å � � � ` �� t � U4� } + ~ K! "x � � Ø � � } + ~ Û

t û ��U4Û} + ~ � ` ¨ Õ Û� � ~ bQ! "Û��� � { � ¯É! � "

s � � B � ! "K W X w Û= � � w Q= p » w K ¶ 1xuL< � ! "K

� � ��� � /� K=  w x� ~ � ���K� � � >x� ! � � " E 0 # $

} + ~ K��ST � w Sx�êëc��� >L * �ò ó C D É ! � " # �

µ � > } + ~ ! "# $ N t x $ ® ¡ % å b K��ST x � Ç>< J K 
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� � � l �] ^ & ¨ x . � \  � � � ] 5 ! � ! � K� >del ���K ] ^

dexf ��# $ ! "; xk � ' Á < J K³ � ��x ¶ 1 � C L�

+ � " 46 � � � � ! � � � � � 4#� ' ' K4W *� É�

] $ . / + � " h¥ 4W a *K��� � x4W r s Ä Å . / + � " ] (

é 4W } + ~ i ú �g��U4x��� � K4W C 0 ì U V ! "r s K

] ^ v ¶ 1 U V ! "Ô u x� i ½ · º » * E � 0 K + � " � � x. / 5 �

) + � " K��! ""^ ½h¥ 4W Qa *K l x� Å ¶ ·  � � � � �

Kº » x ] ^ KJ ? U 
x\ ! � " � � µ * ÷ ��U4Ä = : l - � �K

� 9 U4O >x * ÷ k e ��U4 . / � : K + e � � �U«x � = bf

��U4 ,° - á m | - ÷ � �O >xå ¢ ú . / + � " ] ^ x A . �

+ � " 46 � � � 4W É�

�h¥ + � " 46 � � � 4W 1xr s a Å ¢ � � / . � / � � * ÷ � >� 0 �

�x � ¢ � 0 ø û °K� �r K x�5 � 0 4W KC 0 � Å Ô UÅ � 4W

} + ~ º * 1  4W Á 2 ] ( á - � > } + ~ � �x ¶ 1 · = b�«i |

��U4K � vQ¡ & x� > } + ~ ª �Á 2 i Ð I ! � " �[�º * � ÷

. �p » 3 4 K Á 2 x . / "� 2 = Ã ` f r s ( g��U4x�"�v

4W r s = b 6 5 � > } + ~ � �Kr K x�. / . � 6 g��U4xk

� ' � � � � � 4#� ' ' 4W É�

2.1.2 � � 	 
 � �  � � � � � �� � 	 
 � �  � � � � � �� � 	 
 � �  � � � � � �� � 	 
 � �  � � � � � �  

2.1.2.1 ��+ , - . / 0 �Quality of Storage Service Model��

  � � � � g � � e ì � � � ��r s xbQ+- 0 � 7 8 , � ># $

¿ ï � >r s Ç � º KU4� & K< 9 z �x�� ~ � �v��r s ��

: # $ K¿ ®z �xr s �x � � Á % & � p  � � x � �Å�� ; < !

"�! � " �bQ9 : ; ���! � � � $& � �7 �� � ( $#�8 $� �� � �x� ; � § � � < { � x+ � �

Ò { S®RP 9 � � ¿ ï p I K � � É��+ , - . / 0 � �9 ( $#�� � �� 6 �! � � � $& � �
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! � � � �� � �% � 1 � #��x J >9 : ; K� � % & < ? � � ; K��� � = > = Â «

r s �x ? @ K ã A î � xb h i Ý ¶   ¡ Kp B ; ��¢ £ x � 0 ã A

V H x= ä C µ Á 0 K+ , dex D = E � 9 ( $#�� � �� 6 �! � � � $& � �! � � � �� � ��9 � ! ! �

��+ , - . x��+ , - . / 0 F G j ÷ � vq 3Q	: r s K� X ST

\ ! ( � � �� $� �#�� � ]; � r s K� X ST �KÅ � 0 ´ H I � 4 JK K L x� Ù �

># $ K��r s \ ð ¦ - 0 ì M í� � N è i x � S � ) é = � l ³

,R: � ) 12 \ � �)� 4� � 4� � � � � � � � ] ; � � � � ># $ O ì M º Ú i �� ) Á

Ø Ç ¢ �K12 R � :�� � v� � 12 \ � �)� 4� � 4� $� $� �� � ] ; ��  U K��

U4= " P IÆ� Jí� Q é ( «# $ �� � O >Ç ¢ K12 R�: � ># $

RS � Ù \ � � � #�� $� �� � ��� � 6 � � )$� � � �< ( $� $� � � � ' ]; � Â � �� �  U4Sö � �

># $ K¢ �LÆÇ ¢ KRSÉ�

* P 9 � ! !   Ä � - B -   ¡ K� ># $ x � R # $ � 	 . N �J

! � � � $& � �� � � � ( � � ' =x� �g S ! T� U Å O >² hg� � # $ Khg3x�

" ¢ � � 
K# $ � ) 12 R V , Qì G û � W X Â � r s K§ A w bQ

r s = b\Û Ü ' æ i ± � S � �x�" ¢ �f r s � �� E \ Y | K'

( � ) 45 9 3xLÆ ! � � � $& � �� � � � ( � � Ç % & K 9 � ! ! ¼ < xÆ� � R + ,

K� � z � D u < x� � � R ! � � � $& � �� � � � ( � � Kq � B à Z Â «¬ * - 0 ã

A î � � 	 � C } xV î ��r s K [ � w bQ * ÷ � � � � ( � � ���r K K

\ ¿ ®z �É�

2.1.2.2 ) *12 �  �� � � ��) *12 3�  �� �� ��

r ¸ í+ , ) *K12 3�� �� � � � � � � � � � � � �� �� � � � � � � � � �� � ��íÅ r ¸ í+

, ) *K� � K12 �� � � � �� � � � � � � � �� �)� �� � � � � � �� � �x· � Å q  1  + , Ç

¢ �K12 x� �M N x"� P � Ä Å b12   ¡ K � � �� v  x

�  12 ¼ � � � = >? ¼ < x � �� ] ó µ  ®# $ K4W � ¹ x4W �

¹ ¼ � ^ � �� ¢ 1¼ � x� � � ] ó µ # $ 	 � X Y � ) K12 x# $ Sá
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_ ¥ ã ) íZ [é § � = ># $ íÑ Ò ¨ g 	 � ¼ 
x� � � � ¢ 1¼ � É

êëì b � � 0 � x� � � � � r s � � K _ = x� � ! " � � � ÷ ¢ £ b

� � � Q � �� ���  � = >? Kv ñ C 0 �>
x� | ½ ` � �� /� � � Ç � «K

¯c¼ � xÇ ¢ ) *K12 ¼ � # a � Kz � � ¼ < x� % eK' ( ) *

� �b � � � ��  x� bÍ�   ¡ x# $ ) *K� b ®K � v4W x

\ # $ � ) + , i h¥ q % r s R� bÏ 18c�� : # $ � � � ) i b

U v4W Kr s ½h¥ � ) R°bcK� �bq 1 + , Q± ®# $ c

d�#� & �� ) é # $ � i = > ³ , ¶ 1�q % � - ÷ | 3K� � R��c� Å

¢ �Sá�  e � ì M f ñ �f + , � 	 é § � = >K45 # $ x ¶ 1S

áÝ�� + , É� � �� K4W �6 � Å � �� � Ka *�6 � � � Kx±k

å = >K$ÆQr s ��K¢ £ r s v½	 g ð B K��� � x � � « �

) K12 �£ ¼ � xÇ ¢ % & Kz �¼ < É�

 
� 2-2  RPO� RTO � � � 

� § � ��# $ % & � Q 
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ROI\Return on Investment]� r S T P Û\ ¿ ®z �(TCO, Total cost of 

ownership�� � � P � Å êë� µ z �Q � . S T P K � � � v� É�

êëLÆ¼ ½¼ p K+ , xr s Kz � Å bgªKC 0 I � z � x: h

r s �� � vKV H = S / �¡ ¿ N i Ð f Õ ø � i ¢ �Ç��!K��

U4x� µ êë < �y z ~ � r j \ ¿ ®z �K�  �M Å k � � l KÉ

¶ ·êër s K
 J z � x�� û � r s � � Û° � Ûq � O >Û
 J )

*xbQû � ��Kz � m � � R �  Å ¼ ½¼ q �x± í r s ��Kj

� � � Q n ]Û� � Û � �Û ] o x � �Å ¢ � y ; ��K d e Q + e U

4x� Ã b½êëÓ Å b" �  h¥ % & x�y ; � � � Å � m p q H 


Ke ¥ x� � Ke ¥ ®��r K � � �! � % � � ! � � � $& � � � � ' � ( � � � � % $� $& � )� � � �Û

r ¸ Ú Á � ¹ � � �� + % �?¯x� � @ � � µ � + % K ò / �x @ �K � + % ² q

KÅ êëð ñ K � ÷ 7 � x O r ]" P Ûa ®� � Û � �Q� i K ] o x

y ; � � f Å ú ½��� � K s I É�

2.2 � � � �  � � � 	
� � � �  � � � 	
� � � �  � � � 	
� � � �  � � � 	
 

êë��° t ð ñ K 3 4 º » * � p � � K4W � >C 0 �D 9 �

�ÛD 9 45 ÛY | ��xF é � G H 
 K I W J >r K K D 9 L 5 �6 x

5 t a ®º » * 7 80 K��� � �@ �� � $� � 0 �� $#�! � � � $& � �% $� $& � )� � � �xbÐ 1

w ¢ £ xh¥ r s ¶ � K��x"��8Kz �� < . �\ � �� � 4#�� � �8R

r s K 	 � �½ Ð 1w K¢ £ Ûh¥ ½ ¶ � Kr s ��x= bO >��z

�o � K�� & e h¥ � � �� � � #�� $� �� � �Û¶ ��]Ûíl Ç ®r s K��

� 4W xby z ° u 3 4 x"��8Kz �� < x . �G � �" � $� 4#�� � �8R

�@ 8��z �� � x= h¥ § � 4W x � �3Å ��Qa *J ? � vx

# a *r s KÁ Â w Q= >? � � x w Å 4W a *K� i � � % � x . N

� x � �� 6 6 4#�� � �8É�

�
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�

� 2-3 � � � � 
 � �   

7 80 4W � � �@ ! % �KJ ? Å ] $ y D 4W Qa *J ? KªgxÇ b

� µ q r �M xA ÷ / � Ý¢ �� � ÛÝ¢ �� �x§ � _  ; x�> r

K��N 2 = b� * } + ~ �KN 2 V ��c��N 2 ¶ 1� z x : ª÷

� >� 0 ¶ 1\ 7 80 4W � � µ O >1x�¶ * ÷ Ñ Ó $ ®��"�K

N 2 x� µ � 7 KG H �M x : O >7 80 4W � � i x� Ù ®RN 2 Ý

i 1x7 80 4W # $ = bf � ÝØ >K y D z ��c���x � Ù � �

># $ K� ï w É�

� ì ® @ ! % � � K j Ú x� �Å �� ¢ �° u 3 4 x���� � * � ÷

3�" � � A � � � � ! B � � " � � � � � � � � C ?� � � �Ó ®= S ) ç x� µ > r �M � q �K

r s ÝS ) ç É A . / Ý ¶ z �ÛÝ ¶ 12 K�� ( w xf r s K , �S

p { K � | µ½x : ®º Ú r s ) ç x ® S� 8� 8Ka * �  xbÂ �

r s K§ A Q= >w É�

2.3 � � � � �� � � � �� � � � �� � � � � (Virtualization) 

9 : ; �� �� � ( $#�8 $� �� � ��	D 
Å G ¿ ½� >� 0 Q��U4K p � } ¥ x�

� �êëÝ¢ � ~ ø þ E ÷ ô � >� 0 Q��U4K� l � ä x � � J >

+ e � = bf � û � t ` 0 ��r K � A z   � 9 : � >í��r K É�
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�+ � >+ , Q4W ��KO >Q� � �u C � xÇ ®K+ , � � Ó � I

µ 9 : ; x . / 9 : ; KC 0 xb� >� 0 �� x= + O >² \ O >+ ,

1xÝ¢ � � � � � � m K { l \ � � � } + ~ � ¤ ¥ x+ Ç ®LÆ+ ,

K } + ~ Sá®RKA B r K xL< RP Q� � z �É���U4K9 :

; � = b� ; m | } + ~ KU«x } + ~ Ý¢ � � � �4W ��Kr s �

� � � � ÷ �� & e x � � = b®RK� ; � � K� : ? x��9 : ; +

k e d _ � & � z 9 : d _ � & x�� 9 : d _ . / + e � �� ! ��K9 : ;

+ e � ' í�� d e /���[ ~ � K9 : ; 6 �� )2 $� � �	 � � j Ú x � n d

e � & � � � l xO >² = b , 9 E � d _ � Ï �� � #�� � �1 �' 3 �� � ' �8 �� & �Ûû

y D # $ 
 í �' � $� ' 0 � � �Û d _ Y | � 6 �� � � #�� $� �� � �¯x 7 �� � ( $#�8 $� �� � �K� l

*�Ý( x� � k e K d _ b9 : ; ���  � �� �� � ( $#�' � � � $& � �� $� & � � ��� * á

} + ~ x9 : d _ K� Ï Ûªvx F é 9 � ! ��9 ( $#�� � �� 6 �! � � � �� � �� Ó ÝË � k

e d _ K� � x� #�� � � ��} + ~ Û{ l TÛ� � � � Û¯�� = b>Ý ¶ C 0 �

] � ÷ 9 : d _ x9 : ; K � 	 = � ·LM �]RSÛLM r s = >w Û

� � ��N 2 z �Q~ � � � K� : ? É � � K� � + m | = bC � K�

]x� i | = bu®RK½� � x . / 9 : ; K� � � >µ ��# $ �x

� O >² �M : ® y D � z K¢ £ 1xA ÷ y D K � z � µ O >² �� >

� 0 �M Å . Z K�� � $� ' � $� � � � �x: � >� 0 ¢ �O >�g � � z ��c } +

~ �K y D 1x7 80 4W # $ ì _  f y D ] � E \ � $� 0 � �x V J O >

² KO >xbµ� � ÷ ��9 : ; � >/ 0 K� � �E�4�FÉ��= ð �

� 8K ; � �� #� � 3 �Û � $� � Û y D Û � � � � � 1 ¯ � R !,K9 : ; x . / � �Û

} + , Û! "Û��U4K9 : ; ½ ] o r s x� . / �� 4� � ( � 1 Q � ( � 4� � ( � 1

K � [+ O >² Ýì � � � 9 : ; �k e KÝ ¶ É�
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�

� 2-4 
 � � � � � � �  

9 : ; K� KÓ Å � O >² � � � : w x\B _ � � �x§ � KÅ � �

�� � Ò � � � : w x�� � > " º LÆ  � � xL< RS/j� n É�

� � � ��� � � � >µ § z � : { l K� : � & x� � ® 	 ÷ B _ �K B _

� � � n x� � $ ® GD ÷ B _ �K B _ � � uV � : x � Á Å 9 : ; C }

� b� � � ` K   B x e ¡ 9 : ; � � xO >² = bÅ � �   � �!B _

�í�! ! � � � $& � ��� � # | 9 	 � Q� � ªÎ ÷ B _ �x9 : ; K � T � \ µ

� ; É� �

 \� 	 H 
 � µ 9 : ; K«¬ x�� � � �K9 : ; � �Å �% � �

� � 9 : �� � & x § ¢ £ Å b� + H " ��+ � & �� � H � �� � " ( )� � � ��Kä 0 �  B _

��Kp B _ ��x�" � ½# $ � � Ò � �KÝú Å k e B _ �x� Å

� ; / Kk e ��9 : � � x�� + H " É� �
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2.4 �  ! "�  ! "�  ! "�  ! " (HA) 

< = >? KUG = b+ # $ � � ì M K j Ú x� # ¤ ø § UG ¥ ï LÆ

+ , x J >p ¦ d e � �@ $� 1 2 $� � �� � 1 ( � 1 $� � � �Ûp ¦ + e � �! � 6 � 2 $� � �

� � 1 ( � 1 $� � � �Ûp ¦ 12 � �� �)� �� � 1 ( � 1 $� � � ��íÅ p ¦ r ¸ � �� � 6 � � )$� �� � �

� � 1 ( � 1 $� � � ��UG * ½K � ì # $ x= . N � < = >? # $ É< = >? �@ � �

K � �� >\ µ : # $ µ G § w í ½ G § w � �í æ � + , 1x � W X =

bLÆ+ , + O >² O >xG H w K� � � � q % # $ Ûu � 0 Û¤ ¥

+ e M cÛ d e M cÛ# $ ¾ � Û§ A # $ 4W ?¯x ½ G H w K� � �

� d e A X Û# $ X Y Û� >� 0 º Ú ì M ÛÑ � N è Û + e ¨ © Ûº Ú

� t ' æ Ú¯x� 4G� � | º Ú � �K*�$ G x® �D I Kn P �� >�

0 K ì M Ç 	 = x 5 ® �D I Å �Ñ �K � l ì M x� D I *� ® Å ��d

e A X É�

�

�

� 2-5 � � � � � � � �  � !  

�� V H % & < = >? �@ � �ª«�		
	: � { � ¬ � � � K ³ ´ ì ¢ �O

> @ � ½E F ® ³ ´ R: � * Ç ®= S Û Ü K 3 4 x( ô Å   3è R�! �� . � �

! �� & #� 4�� �� � ' 4� 6 4. $�#( � � ' � Ç � º K ³ ´ x�   3è RK«¬  �   Q � Ù è R

� ®= S	 = # $ å } À «K� l K B ' É�� N i L * � � K 	 & C 0 ½~

� 3 4 R � : V H * B _ Q! "K @ � � � É�



 15 

� Å < = >? ¢ ��� � � vª« = b . / # $ ¿ ï � l � X K12

(UP-TIME)x�b� ¿ K12 �° ® ½G Æ� X 12 Kn � x±y z 99%b

�K ¡ ÷ Ï ª3¡ ªx®bµ � > K HA°cC 0 xUP TIME n P � 99%x

�� 2cx= � ¯ K ¿ ? � �(DOWN TIME)12 \ G � 3Í 15 Ï 1 36°

bx � � K¯c� B � >µ ÷ Ñ í f É ° K � �! PCxn P � 99.9%��

@ cx� B � | ITU4O >x�j c 99.99%x� B ! "U4O >x��c

� 99.999%x= � �12 ¿ ? w ® 5° 15�x� B q � + , (Mission Critical)

K � ± U4íÅ ² ³ � � Kêë } + ~ ¯cÉ 

s � � | J >� � (Cluster)� & % � < = >? C 0 N t x · = . / § �

KC 0 U V = >? x � �. / + e K p �Z [xíÅ � l �K+ , 4>p

¢ K d e U4xÅ Å d _ Û! "Û� K Û3 ´ ¯Úx� �� 2-6 � Å � ÷ <

= >? = ¤ ¥ K8c� � É 

 
� 2-6 HA � � � " � # 



# 2-1 HA $ " % &  

�������� � � � �� � � �� � � �� � � � � � 	 
� � 	 
� � 	 
� � 	 
 ����� � � �  � � � �� � � �� � � �� � � �

� ������������ ��� �� � �� 	 
 � �  � � � �

� ��� ����� ����� ����� �� �� � ��	 
 � � � � �

� ��� ������ ������ ������ ��� ��	��� � � � � � �

� ��� ������� ������� ������� ���� �	� ��
� � � � � � � � �  ! "

# $ % &
 

  � � � < = >? K� >� | Ó ì V H µ ClusterK� � É�= � � >= b°�

1. � � � Active-Standby � � R2. � � � Active-Active � � R3. N+1 � �

# $ Active-Active � � R4. 7 c0 Kp � �45 (Cascading Fail-Over)R5.

p C I w � L 45 (Multi-directional Fail-Over)É 

� � � �� � �� � �� � � Active-Standby � �� �� �� � ���� 

� � � � µ û � � . / � ! � ! � �í� . �� � � �� 0 $� � � #�� ` � ³ � B _ ��! 0 $� � �

� �' 3 � � � Ø Å Ç> B _ � � # $ � � �' 3 �� � � $� �� � z � � � # $ x� >� 0 K

r s ¶ ��µ � �' 3 �� � � $� �x¶ � 12 � � >� 0 � \§ � � û � ��{ l

�� � � �� � �� � · � ¸ � �S / 6 r s ¶ x : " � � ¹ � B ' º Ú : �í� >

� 0 + , å } Á Ø { l 1x5 � û � ��! � $� 1 � � � = � Ð ` � ��U4K�]

ã �q  1  � >� 0 x¾ ¿ # $ + , Á Ø � l �Ý� º xLÆ# $ � ì

Qu < K# $ = >w x"0 � � � �� � /! � $� 1 � � / 0 � � � | q r Ç Ç>x*�

Å � � �   x � � ¾ � Q� � x � µ � � � - 4� ¶ x# $ + , Ýì ��

ì M z � . $�#�� � � � �5 � � N i j Ú RS~ � � ä x � f = ¾ ¿ À «K+

, RSx � 5 � C Õ x� µ ! � $� 1 � � � �K » & · O � j�R o n ~ � É�
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�

� 2-7 ' ( � Active-Standby �   

� ������������ Active-Active � �� �� �� � ���� 

��� � �¶ ������/!�$�1��� � x� µ û � � - ®¤ ¥ # � K�>� 0

+, x¶1 D � L û 4 5 �!�$�1���x: ¹ �� û � �º Ú A X í�>� 0 +

, å } Á Ø { l 1x 5 � û � �s� � � K�>� 0 +, ¿ ï � l t�_

 ` � A X � �N�>� 0 +, x¾ ¿ A e # $ � l x"0 ������/������

= ®R 6 7 !�$�1�� � � » &K � ä xL < j � R o n x� " / 0 � � � ì

M z � . $�# �� ��� º Ú i ¼ z ` � � �Ô u n * �K� � ½ � q � å } ¾ ¿

�« K+, R S É�
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� 2-8 ' ( � Active-Active �   

 

� N+1 � � � �� � � �� � � �� � � � Active-Active � �� �� �� � ���� 

"0 � � Ç>p û � � . / SCSI í Fiber Channel � ` � ³ � B_ �

(Share Disk, � Ø Å Ç>B_ � � # $  Disk Array)� � z �÷� �# $ x�

¶ Active/Active� � x § � * û � � - ®¤ ¥ # � K�>� 0 +, x � �

« K� i� � � �l �- � �K4 5 (Standby)x: ¹ �� û � �º Ú A X

í�>� 0 +, å } Á Ø { l 1xStandby � �f_  ` � A X � �N�>

� 0 +, x¾ ¿ A e # $ � l É"0 p � � Active/ActiveC0 s� = ®R

6 7 Standby � � » &K � ä xL < j � R o n Ntx· Ý ì ��ì M z �

Fail Over º Ú i ¼ z ` � � �Ô u n * �K� � ½ � q � å } ¾ ¿ �« K

+, R S x u = · � - _ ¤ ¥ # � K�>� 0 +, Kp û � �¶1ç ½ x

� ¾ L < � # $ = >?É\ N+1Kp � �4 5 K/ 0 µ x ¿ - SAN(Fiber)

K# $ � � ò óCDx� � ² = ± k å ¢ £ ¶ 1= b  U í z s � �(Node)

� * ®K� �# $ � xÝ ¢ � � +, xL < � p I w (Scalability)x� �Q
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� � U 4 f= u ®R P K � � >É 

�
� 2-9 N+1 ) * � � Active-Active �   

� � � � �  ��! "� � � �  ��! "� � � �  ��! "� � � �  ��! " (Cascading Fail-Over) 

"0 � � À ö � :ì M z � Fail-Over º Ú 1x�>� 0 +, ì � Á Â

K z � � Standby � �Node � ½� l xÁ � ¸ Standby Node i º Ú ¤ ¥ 1x

"1� � 4 5 � �f � � « �µ �÷ ` � ² x�" ´ Â É�� p ÷ NodeK

� �# $ Â � � �>� 0 \ � �# $ µ = � ± 7 c C0 (Cascade)� « p ÷

Node½¤ ¥ 4 5 +, x§ � L < � �>� 0 K= ± Ã ?É� µ�>� 0 +

, Qr s � � � � o � � : K � � ! ê ë �M xL Æ � � : § AK ò óC

DÉ\ 7 c 0 Kp � �4 5 (Cascading Fail-Over)K/ 0 µ x¿ - SAN(Fiber)

K# $ � � ò óCDx� � ² = ± k å ¢ £ ¶ 1= b  U í z s � �(Node)

� * ®K� �# $ � xÝ ¢ � � +, xL < � p I w (Scalability)x� �Q

� � U 4 f= u ®R P K � � >É 

�  # $ % � & ! " # $ % � & ! " # $ % � & ! " # $ % � & ! " (Multi-directional Fail-Over) 

"0 � � � B � Active-Active� Active-StandbybQp � �/ 0 É\ p

CIw � L 4 5 K/ 0 µ x ¿ - SAN(Fiber)K# $ � � ò óCDx� � ²
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= ± k å ¢ £ ¶ 1= b  U í z s � �(Node)� * ®K� �# $ � xÝ ¢ �

� +, xL < � p I w (Scalability)x� �Q� � U 4 f= u ®R P K � �

>É 

������������ �  � � � � � � � ��  � � � � � � � ��  � � � � � � � ��  � � � � � � � �  

� m � � � � K Y Z [ 3 \µ~ � z �QL < ] ^ J ?[12]x� � � v

K U V bQ � vKO >B_ xÃ ` 	 = � a * Kz �¼ ½¼ < x ] $ å b

6 9 c & d e U 4 K� � f } x g å } h i � m K� � ¢ £ É¶ · � � ð

ï ] t Kr s KÝ � l m xr s ç ) C ½K ? @ g Ý S v v q % r s ½�

)xs� V J # $ a* K�6Ntxa¢ � u v �K4 Wa* 3 ½ 1 2 r

s ç è KÖ × É 

�L < ] ^ J ? � { ¢ �E F � � K� � xL Æ u 
 J K! "� � J

?x � >� R C} ½~ � A e � � U 4 Kz �x � � ° 8 � � K� � x�

= bJ>° 8 � � r s Ý ¶12 � � 4 WK ( w 	 g ' ( )* D 9 4 5 K

�6x u h 7 K= b 	 � q )r s K Ä sQ± r s Kq �w Q ð B � � }

V K* � h ¥ r s Ú Á � ¹ K� � xby z u § Å K� � � � É 

�� � 	 U G �÷� � � � KE F G H xf®r s � x r s � � K

C0 � ®K7 8 0 D 9 4 5 � � � � xú h ��KM c � SAN ! "K<

= >?% &�� � � � +, K< = >?# $ K% &x . /" U G K � u =

b®R KL M ] ^ KJ ?Q� � +, K= >w x¶1L M RTO Æ � � # $

Q+, ã )K12 É 

3.1 #$%&#$%&#$%&#$%& 

r s � x Kr ¸ +, # $ � �L Æ K+, ®� tû Kg S ! T � �Û
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Ç ' }+ ~ ÛFTP � �ÛBBS � �Ú¯R� û ®� , # $ Kg S ! T � �Û

Ã Ú Q È � Ò KØÙ r s }+ ~ �� , � É É � ì G Ó Õ # $ r s ¶ K�

�Ú¯x � û �tû K! " . /% Ê Ë ½ Ì Í Ý q Q Î Ï Kg Ð É� , #

$ �| �M § l } � r s K4 WC0 . /- � �# $ ÷ ô � � # $ Q y D

4 W�6x� � � t g S ! T Q � û g S ! T }+ ~ x��O > º » K SCSI

d _ � � * n { l 4 WKr s x Ç ' }+ ~ # $ · Å �"x= S �� r s

vo � � � � éo � KB_ � � h ¥ � � É� r s � x K� � � � � � 3-1

� @ 8 0 K� � � � x� �8 �� � 8 (On-line)Ô A ¶�� � K4 W { l x

� � 8 �G � 8 (Near-line)x% &µ�� � ¼ Ý ¶ Ñ K% Ò Ó xû �D 9 4

5 K' ( )* 3 Qh ¥ ½ ¶�� � K { l x� @ 8 � x � 8 (Off-line)Ô A m

| }+ ~ « ¹ K4 Wl ë x�� vk e BC � ] J ?o k e B_ � ] J ?

o v xÇ b	 g 9 : BC Ô (VTL)K�6xf j � � Õ Kk e B_ / : z B

C KC0 x\®� � Ý ¢ � D K ³ ´ µ x V J 4 W { l K¤ ¥ É 

� � � � � � Kh �x\ k , � � � Å * n Ë Ö h ¥ K { l # bz �

K	 I½ � Ý = S w bU 4 �  U Ç� íÅ L M é�  � � � � � � KC

D � = b ò ón Ø � � � � K ¤ ¥ xbk å = ¥ KE F C} ®b µ ¡ ÷C

IQ � ' ( ) � * +� ' ( ) � * +� ' ( ) � * +� ' ( ) � * + x � × � � �  � � KE F x * ÷� � "^ K� 3 �

! "O >P Û� ] ¨ Õ KJ ?�V � Q� � w x 5 t� Å , - . / 0 1 ., - . / 0 1 ., - . / 0 1 ., - . / 0 1 .

/ 23 � * +/ 23 � * +/ 23 � * +/ 23 � * + xÐ O Å \ 9 : ;K� � fÇ ® D . K� � U 4 9 : z �

÷ Ø � K� � Ù x � Å O >² K¢ £ Å � ; 
 J Kx�# � µO >vK ¹

X k  < x � � K� � ¶1 · ¼ z �  p � � Kr K õ ö \¡ ÷� 7 KO

>² í  ¡ � � x § /?�£ �Ý ëKO >P = S � Ú l � A e � � N 2

®R KJ>P x � û W= b . / � � +, # $ K Û m Q�O >  ¡ % � �

� +, 8 c d e (Service Level Agreement, SLA)Q« ¹ Kv ñ � S Ü ½ è

Axa® 5 t�÷CI � Å � ' 4 5 6 / ) 1 6 � � 3 7 � * +� ' 4 5 6 / ) 1 6 � � 3 7 � * +� ' 4 5 6 / ) 1 6 � � 3 7 � * +� ' 4 5 6 / ) 1 6 � � 3 7 � * + x � û W
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= b . / ' ( )* KV H Q% &< = >?� � ½y z É 

 
� 3-1 + , - . 
 � � � �   

3.1.1 � ' ( ) � * +� ' ( ) � * +� ' ( ) � * +� ' ( ) � * +  

2006 � � 
 Ý ®L � � 0 � � � � K Y Z x § � � 0 Å V J � � 4 W

KJ ?x�®K� � � � � = b� 0 � � ! "� � ½û ; ° x� 0 Å b

� � ! "(Ethernet)��  K IP � � ! "x 5 � 0 � Å b  � � � (Fiber 

Channel)��  K� � ; < ! "xIP � � ! "KJ ?® 10MÛ100MÛ

Gigabit(1G)KJ ?xFCKJ ?® 1GÛ2GQ 4Gxµ �÷ Þ � KJ ?� 
 =

b � y 10GxIP � � ! "� � Å J> TCP/IPKd e xTCP/IP� � ð Ø ì º

Ú ß � à á (Collection)Q¶ · â x K U V 	 = ] ^ - . ~ � x# r s Kt u

v(Throughput)o Ó Ér s � x � � ! "� m g � Õ E � SAN � � ! "xÇ

> 2GK� � J ?xo < J Q ß < J � � ! "® u � K ] ^ J P ÛR S Qt
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u vx § º » K � � â x = b . / Ý ¶K  � � " º » K u � x p I w o

ëx · ® u � Q u À « K ] ^ - . É 

� Å s� SAN ! "� � J ?�+, KÀ « tx�¾ ¿ ] ^ Ý � � Q°

u � vbL M A÷� � ! "Kt u vx � 	 = bV H J>% &p ÷ ! ¥ K

FC"^ x®R ° u m | � �Kr s ã J ° � éi | Kk e � � U 4 xU V

¶�12 3 � ®R K ] ^ � vx"0 C0 = b � �®R E F ] ^ J ?K�

0 Ì ä É 

3.1.2 , - . / 0 1 . /, - . / 0 1 . /, - . / 0 1 . /, - . / 0 1 . / 22223 � * +3 � * +3 � * +3 � * +  

� � K 5 � 0 E F C} \µ� � x y ;� � K� � + � � r K S á u

®R K�>xr s � x � m Å � h FalconStorK IPStor � � � � +, + e x

. / 9 : ;K� � f D . K� � U 4 AB��÷� � N 2 å B\� æ K�

� Ù x � � = b u � JK� ®� � U 4 û � � xm | ®� � ¢ £ � u x

¢ � u ç w K� � � U 4 q  û U « x . / + e Q9 : ;KC0 ì u � �

JÉ 

3.1.3 � ' 4 5 6 / ) 1 6 � � 3 7 � * +� ' 4 5 6 / ) 1 6 � � 3 7 � * +� ' 4 5 6 / ) 1 6 � � 3 7 � * +� ' 4 5 6 / ) 1 6 � � 3 7 � * +  

+, = >?KS T = b . / � � Õ KE F � � p "� U G bQ# $

HAK% &½y � � ì Q_ ¥ Z [ é= >4 W# $ K�6x�| # $ % &<

= >?p O >� �KC0 ½y z < = >?K� � x: % &§ z Nix# $

K= >?ì o * ®K� � L M x 3 4· ì � � K~ � x�. /A÷� � K

§ Aw x:Û Ü ' æ º Ú 1x § Ç Æ �+, K� 3 � ½   �xÇ b · = +

' æ )* K12 Q è � KÑ T Û Ó T � � K 1 2 É 

3.1.4 �  � � � 8 9�  � � � 8 9�  � � � 8 9�  � � � 8 9  

r ¸ K� � 8 Å r s x® � r ¸ K l m ® S á é � +, K j k x�#

¶ · r ¸ Q � É ;K ê Qxª ¡ ;p & e r s z �Ê � q �Kr j N
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�x�": ª ¡ r s �Ù å } Á Ø � ] íÅ ) ç 1fì ¼ z   ¡ ¢ £ * ®

K { l ì å } h ¥ ¶1 · = S 	 = m Ñ È T K x ë a N� ì x�" � µr

s � ] Q � � Kq �w Å = < � � É�

] $ Kr s � � G H z z Å fr s . /� ¥ w K { l fr s 4 Wé º

» KB_ íBC QBC Ô x�� � q � K' æ & ' � 921 9 í Û911 î ï Þ

× ¯Í ' Ñ Ü Kº Ú x ¼ z � Ý = Þ ß K�à K ? @ 	 = +, � º x� m

K4 W�6¤�å } � X r s K [ � xÇ b¢ �® ò óCD½E F ®�

� CD � /   �;K ¤ ¥ x� m ®� ' ( )* K ò óCD\ ê ë � Ø � �

>K®BC K D 9 � � ÛB_ K D 9 4 5 C0 F é� G H 
 � p � � T �

! 1# � � l x' æ º Ú 1 . / ! "U 4 _ ¥ Z [ K D 9 L 5 �6x�"

��. /D 9 4 5 bÂ � ' ( º Ú 1S 
 J )* xz � � m Ç ð ¢ ò óK

¤ ¥ É�

�| � 	 \ ô õ ' ( )* K� � 1� Ø � >' ( )* �  � � � Q � � �

� � P � v  x � � ÷�  Ä Å b12 K � � �   ¡ x¶ · 12 K ñ �

� # $ K ò æ Q+, Kç è z �ì ¼ ½¼ � Éö � � � � � � � � K�  � �

� � ®� � �4 � �K 	 � C0 x� � � Å ] óµ4 Wr s K � P x� 
 K4

W�6Å ¶�� � ú ½± � Å ½ ¶�� � Û � ¹ w � � x� i ® Å BC 4

Wx � � � Å ] óµ+, )* K12 x� 
 K�)�6� � � � ì 	 � x�

iÅ Ñ { ¨ g 	 � � z r s x� i ® Å BC �)# $ r s K�6É�
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� 3-2 RTO/RPO / 0 1 � 2 3 4 5 � � � 6 � 7 �  

 
� b � ' ( )* K 	 � C0 x � 	 = bf% &µ !�" � � K� � +,

+ e 	 g � ¶�� � K � � � 8 c x5 · = . / Ý ¶ � � � �£ K4 WC0 %

� 7 8 0 K� � � � xb % ó : � ®  �4 W3 � Ü � ' æ 1x ô ® § �

4 5 K 	 � C0 � ¼ z r s å } )* xÇ b � 	 V H b ½ ¶�� � K�6

½y z D 9 4 5 K õ S x�Ç \ � � § � ö ÷ �å ° � x A bÝ ¶ % Ò Ó

½% & D 9 4 5 �6K� � 3 É�� ¹ w � � �BC 4 W � û ° = bV H

� [ � 9 : BC Ô �k e KBC 4 W½y z xÇ b 3 4 � b° u É 5 ö �

� � � K)* ¢ £ x� m w S á y � Ñ { ¨ g 	 � K� m xÇ b\µ �� ì

H 
 < = >?KU G xby � � � � ì 	 � K�  É�

3.2 �  ! "�  ! "�  ! "�  ! " ' ( ) *' ( ) *' ( ) *' ( ) *  

� y z � � � �  Û Ü X Y 1S á â J K)* # $ �+, xÇ b% &<

= >?K� � x� ! "Q� � +, # $ " � û ° ½L < � � +, KÀ «

?x\ ! "K û ° � 	 % & � u p K ] ^ "^ = Æ ° u   3 ] ^ � � K 3

4x\ # $ K û W Ì >� � � ������/!�$�1��K� �� � É�� � Å \ ¨ ©

RReeccoovveerryy  PPooiinntt  RReeccoovveerryy  TTiimmee  

��������  ��������  ��������  ��������  ��������  ��������  ��������  ��������  ��������  ��������  
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± í � Õ Ç ø KV H µ x n Ø K4 W { l �< = >?KZ [ Q�)�6É�

3.2.1 � � ! :� � ! :� � ! :� � ! :  

# $ 4 W¾ ¿ ®� � x�>� 0 Kr s * � ù Û n h ¥ � v4 Wx

- # $ * n h ¥ U v4 Wxq �w < K# $ s� ��B_ � | t�µ� �

µ � � (Online)8 h ¥ ¶�í u v �Kr s 4 WÉ	 g < = >?� � Nix

� µm | # $ 4 WKC0 Ý ì ® ? @ xi | K� � U 4 ì ®p � � ! "U

4 K � � xm Õ Ç U G K4 W�6Å � � � +, � �½ m 6x · Ý ì ® D

x V g < = >?K�6ix: � �� � +, + e � �º Ú ¤ ¥ 1xA÷

4 WK { l ì Z [ é� �� � +, + e � �x: Z [ 1* [ � µ�>}+

~ | K snapshot agent ì { ¥ ú E 4 WK { l ã á }+ ~ x: Z [ i¢ �¤

¥ 4 W { l 1 snapshot agent ì ] � m 6 ã ú h ¥ 4 WK { l ÉÇ b� � |

K { l S á ¿ ï º ï µ  É 

� � � r K � � U B_ � � í² Å U «  K LUN á ( « +, x\ 9

: B_ q  U « ix¢ �h ¥ Active-Standby � �U « y K¶�l ë É� =

b . / � � +, � �� � HAK + e « 1K½h ¥ ¶�l ë É E # $ U «

K � ^ ?xQ� û � �r s K Ó D w � ¹ U « r s ¶�l ë K12 x � �

U « * �Ï 1r s ¶��� É � v �K¶�l ë ì ? @ � �KR S x � ñ

� r s ¶�Kl ë � P É · = µ * � ¤ ¥ § z D U « Nix` ¤ ¥ ¶

�Kl ë Éb 6 7 �r s ú ¶�	 = # $ Z [ Fail overi � Ý � � �Kr

s í9 : B_ ; xº Ú 4 W ì M É 

3.2.2 � � ; < = >� � ; < = >� � ; < = >� � ; < = > ����Fail over���� 

% � < = >?K� K� �Å : � � l ë º Ú X Y 1xS á Z [ � = b

û � K# $ í"� x� m b®r s � x K� � � vQR S ½ô õ x� ð

B RTO S 
 J K + +, ã )Á Ø Q®ð � K� vxó « Ç>� � �
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Active-StandbyK< = >?� � É� m " � � V H A X Z [ KC0 Å b# $

_  f ñ � D Ø x_ Z [ � Standby � �L M � Active � �x* D Ø K
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5 � 	 (bottlenecks)x��� l KC0 � � 3-3x�A e ! "¨ Õ KV H � �
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3.2.2.2 _ Z [ Fail over 

3.2.2.2.1????@ A B C@ A B C@ A B C@ A B C ????
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/ ClusterK�6 mapping z � � �(HOST)í+, (Service)K � ¢ x . /

Heart BeatKC0 . / � ® ; < ! "(Private LAN)í RS-232 � � � ½ Û m
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Ø* = >� ~ q  1 +, xiï ú ö � å } ü sK û ° h ¥ 	 � b¾ ¿
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� 3-5 HA Fail-over Policy 
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HA _ ¥ RecoveryKl x= b 6 7 : Standby � � ActiveNi�# $ í
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w Ý �x+, � � 1� q r Q� ñ ª K ? @ · Ý � ¶xÇ b= b± í Ý ¶
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� r K °- ®  Ó xÇbO>  ¡ ì ú f O y � K+,¹X k �r s � x

KÔ A Ñ Ò h ¥ d è x� � � ²ð / #$ ¾ � ð ï K l m �O>  ¡ Kd
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b¢ � E F K û °� % &< =>? � �x=b°� � ÷ C I ½ % &x� ÷
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