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Figure 1: The CDL Integrated VTL Solution 

Master 
Server

Catalog

=  VTL Application Software

Virtual 
Tape 
Library

S
to

rag
e

N
o

d
e

Physical 
Tape 

Library

=  Networker Backup Application Software

Master Server: primary control server, distributes commands 
to storage nodes, contains main catalog database

Storage Node: a subservient module to master server, 
executes commands by the master server

�&� ! �' � (�� 
 � �� � ����� 
 
 � �

A� � �  � � �
� � � 
� � � � 
) * � 
� � � 
� � � � � '
� � � � � � � 
� � � 
 �� � ���� 	 
� �
� � �� 
� � � � � � � � 
� �� � 

- � � � � � � � � �
�� 
� � � 
� � � � � � � � � 
� � � � 
�� 
�� 
�� 

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

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

�� 
� . %!


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

��  � � � � 
� � � � 
� �� � 
� � � 
� � � � 
� � � � � � !

A � � �  � � �
� � � 
� � �� � �� � 
� � � 
� �� � 
� � 
� �� � 
� � 

� �� � �
�!� !
� � � 
� . %
� � � 
� � � ��� � � � 
� � 

� � � � � � � 
� . %!
� � � � 
�� 
� � � ��	 
�� � � � � � � � 
�� � 

� �� � � � � � 
� � � �  � � 	 
� � � � � 
� 
�� � � �
� . %
� � � 

� � � � � � �� � � � 
� � 
� 
� � � � � � 
� . %!
� � � 
� �� � 

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

� � 
� � � � � � � 
�� 
� � � ;� � � � �� � 
� �� � 
� 
� � � � � � 

� � � 	 
� �
� � � 
� � � � � � 
� � �  � � 
� � � 
�� � 
� � � � �� � !



� . %
� � 
� . %
� � � ��� � � �� � 
�  � � 

1
� � � 
� � � 

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

� � � � !
� � �� 
� � �  �� � � 
� � � � � � � 
�� � � � �� � � ��� 	 

� � � 
� � � � � � �
�  � � 
� �� � � � � � 
� � �� � �� � � !

2 � �� � � 
� � � � 
� � � 
$ � %
� � � � � � � 
� � � 

� � � ��� � � �� � �
�� 
� �� 
� � � 
� �  � 
� � � 
� � � � � ���'
� �� � 
� � � � 
� � � 
� � � � � � � 
� � � � 
� � � 
� � 
� � � � 
� �

� � � 
� � � � � � 
� � �� � � � � 
� � � � � � � !








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

#� $� �) �
�

�

�

� *� �� � ��� � +� (�� � , �- �. ����
" � � �' �� �� � (�� � �� �#�� �� ' ��� *�
�

 � � � � ��/ �� ! � �� � � �
� � �� � ! *��� �� � *� �
0 � � �1� � - 	�
 � �
 � 
 2
 �
1113+� � � � �$�� ! � 3' � + � �

� � � 	 
 ��� 
� � � �� � � ��� �	 � �	 --���	 �� �� -�+	 ��� � �+�� ! �+� � �� 
� � ��� 	 ��
	 �' � ��� �� 
� )�" � ��� � � ( � ���� 	 " � 
� � �� �	 � " �� � � � " �	 " )�$� ��� �
 � �� �
)� � " � 
� �	 � " �� � � 
� �� -��� -� 
' 	 ��� � ��� $� � � �� ( � &�&�
�
#� � *� (�45� 67�%� � 8
 
 %� �
� +� ����� � �� ! �� � �(�- � , �- � ���9 +� � � � �$�� ! � 3' � +�

" � � ��*�� �+� ��� *�' � *�� �*� - ��*��� �� �� ! � ��' � ��� *�� � � �� � � *�� � �� �*� - ���� +�� � ! �' � � �
 � � � � ��/ �� ! � �� � � �� � ��� , � � ��� �� � ��� ��� � �� 	�� ! ���� �*� ��
1� ��� *�� - �� � �
 � � � � ��/ �� ! � �� � � 3�� � ++� *�� �� �� � �*�� *� ��� ��� ' ���� � �� *� �� � ��� �:! -$+� *��� ���� � ���+� �� *- �� �� �� ! � :� ' ���� �' � � *$� �1��� � ! ��

*� ��' � 3�; *�� � � �� �� � �1�� � �*� �� - 	��� � �� *���� �' � *�� *�� �� ���� �� �� ! � ��' � ��� *�� �� �' � � � ��$� �� - �� � �
 � � � � ��/ �� ! � �� � � 	�� *- �+� � �*� ��� � �
�� � �� - ! ' � - 	�� �� �� - ��*�� ��� ���� , � ��� � � �� +	�� ����� *� +���� - ��*�� *� ��� �+�� ��� � �� *� �+� � *� �1��� � ! ��� ��� ��1����� *�' � *� � *��� � �
 � � � � ��/ �� ! � �
� � � �

� � � � � � �� � 	 


�� � ��
 �� � �	 � �� ��� � �� 	 � � 	 �
, �
� � � � � � �
� � � � � � 
� � � ��� � � �� � 

�� � � � � � � �� � 
� � � 
� . %
� � � ��� � � �� � 
� � 
� 

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

� � � � � ���� �� � 
� � � � 
� � � 
� %" + ��, - 
. �� � 

%�� � � � 	 
�� � ��	 
� ��� � � !
� � � � 
� � � � � � �� � 

#�� � �� � �
� � � � �
� � � 
� � 	 � �� � �
� � � � �

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

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

� � 
� � � � &
�� 
� 
� � � � � �� 	 
�� � � � � � 
� � � � 

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

. � � � � � � � � � 
� �
. � �� � � � 
0554!55' * 

� � � � � � � � � !
$ �� � � � �
� � � � 
� � � � � � �� � 

� ��� � � 

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

� � � � � �� � � 
� � � � 
� � � 
� � � 
� 	 
� � � 
��� � 7� 

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

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

� � � � 
� � � 
� � 
� � �� � � � 
�� � � 
� � � � !


� ����	 �
 �� �� 	 ��� � � 	 � ��� �� � � � 
 ! ��" �
� � � 
� %" + ��, - 
. %5<4
� � � 
� � � � � � �	 '
�� � � � � � � � � 
� � 
� � � 
� � � � 	 ' ��  � �
� �� � 

��� � � � 	 
�� 
� � � 
� . %
� � 
� � � � �� � � � � 
� � � 

� �� � ' � � � 
. %B84
� � 
� � ��
� � 
� � � 

� �� � �� ' � �' � � � ' � � � � 
. %B<4
� � � 

. %B54!
� � � 
. %5<4
� � � �� � 
�� � � 
8
� 2 

� � 
58
� 2 
� � � � �� 
� � � � � �� 	 
� �� � 
� � � 

� � ���� 	 
� � 
� � � � � � � 
044
C2 
: " � " 

 
 

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

�� � � � �� � � ��� 	 
#� � � � 
� � 
� � � � � � 

� � � ��� � � �� � 
� � � 
� � � � � � � � �� � &
� � � 

� � � �� � � � � � � 
#� � 
� � 
/ D4
* 2 
� � � 

� � � � � � &
� � 
�� � 
� �� !
� � � � � 
� � � � � ���� �� � 

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

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

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

� � � � � � 
� � � � 
�� � � ��	 !


� � ���� � ��� 	 ��#� �
) * � 
� � � � � � 
� � � � 
� � � 
� . %
�� 
� � � 
� �

� � � 
��� � � 
$ � %
� � 
� � � � � � � 

2 * 7� 
: � � �� � 

�
� �� � �� � � 
#�� � � � � �	 
� � � � � 
� � 
� � � 

�: � � �� � �
� � � 
� � �� � � 
� � � � 
� � 
� � � 

" : � 844&!
" ��
� . %
� � � � �� 
� � � � � � � 
� � � 

: � � �� � 
�
� �� � �� � � !
� . %
� � � � � � � � 
� � � � 

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

2 + * : 
� � � � � � 
� � � ��� � � �� � � 
� � 
� � �� � 

: � � �� � 
�
� � � � � 
� � � 
� � � � � � � � � � �
� � 

� � ��
� � 
� � � � � � � �� � 

2 * 
� � � � 
� � � � � 

� � � 
� � � � 
��� � � � �� � !


)  � � 

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

: � � �� � 
�
� �� � �� � � � 
� � � � �� 
� � 
� �� � � � � 

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

) * � 7� 
� � � � �� � � � � 
� � 
� � � 
� � � � � � � 

� � � 
� � � � � 
� �
� �� � �� � � 
� �  � � � � � !


� � � � �� � �� � �
� � � 
�� � � � � 
� � �� �� � 
� �
) * � 7� 
� . %
� � � � 

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

� � � � � � � ' � � � � � � �� � 
� � � � � � �� � � 
� � 

� � � ' � � � � � � � � � � 
� � � � � � � 
� � � � �� �

�� � � � � � � �� � 
$ � %
� � �� � �� � !

 � � � � � � �
� � � 

� . %
� ��� � � 
� 
�� ��
�� � �� � �
�� � � � � � � �� � 

� � � � � � � 
� 
� . %
� � � 
� 
� � � � 
��� � � � 	 !



) � � � � � � �� � � 
� � � � 
� � � 
� � � � �� � � �� � 
� 

$ � %
�� � 
� � � 
��� � � 
� �� � 
� � 
� � � 
� � �� � �� � 

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

� . %
� � � � 
� � � 	 
� �� � � � 	 
� �  � 
� � 	 

� � � � 
� � 
� � � 
� � � 
� %" + ��, - 
. �� � 

%�� � � � 	 
�� � ��	 
� �
� � � � � � � � 
� � � � � � � 

� � � � � � �� � !



 � � 
 � �  
 � � �


