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STORAGE SYSTEM MANAGING METHOD 
AND COMPUTER SYSTEM 

INCORPORATION BY REFERENCE 

0001. The present application claims priority from Japa 
nese application JP 2004-144644 filed on May 14, 2004, the 
content of which is hereby incorporated by reference into this 
application. 

BACKGROUND 

0002. It is related with a technique for managing at least a 
storage system, or in particular to a technique for setting a 
Volume for each user of the storage system. 
0003. With the computerization of the intra-company 
data, the information amount has increased and the intra 
company data management cost is ever on the increase. In 
other words, the companies harbor the problems of an 
increased cost due to an unpredictable increase in the amount 
of data, a ramification of complicated data management tools 
and the shortage of the installation space. As a result, the 
practice has widespread to entrust the data management to a 
SSP (storage service provider), etc. The SSP provides the 
service by which a plurality of companies share a storage 
system. 
0004. With regard to the sharing of a storage system, JP-A- 
2003-330622 (hereinafter referred to as Patent Reference 1) 
discloses a method in which a general administrator of a 
computer system allocates the Volume of the storage system 
to each user (individual administrator) and sets the right of 
each user to access the allocated Volume. In this way, each 
user can perform the operation of altering the configuration 
Such as the allocation or release of the Volume for each com 
puter used by the user within the framework of the volume 
accessible by the user. JP-A-2002-222061 (hereinafter 
referred to as Patent Reference 2), on the other hand, discloses 
a method in which the storage pool management on a storage 
system is realized so that the volume is created from the pool 
in response to a Volume allocation request and allocated to 
each computer. 
0005. A management interface is available for the user to 
allocate a Volume of capacity which the user requires from 
storage pool to the computer without resorting to the storage 
system manufacturer or vendor. 
0006. As described in SNIA Storage Management Initia 

tive Specification version 1.0.1 (pp. 178 to 220, pp. 233 to 
270), Sep. 12, 2003, Storage Network Industry Association, 
<URL>http://www.snia.org/smi/tech activities/Smi spec 
pr/spec/SMIS v101.pdf, retrieved Jan. 9, 2004 (hereinafter 
referred to as Non-Patent Reference 1), for example, SNIA 
(Storage Networking Industry Association) is proceeding 
with the job of laying down the specification of the manage 
ment interface of the storage system based on CIM (Common 
Information Model) and WBEM (Web-Based Enterprise 
Management) defined by DMTF (Distributed Management 
Task Force). This specification is disclosed in SMI-S (Storage 
Management Initiative Specification). 
0007. In the case where the general administrator of the 
computer system allocates the Volume of the storage system 
to each user (individual administrator), it is difficult to predict 
the Volume capacity used by each user. This may cause the 
shortage or the overage of the Volume allocated to each user. 
As a result, the utilization rate of the volume of the storage 
system as a whole would be reduced and the TCO (total cost 
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of ownership) of the storage system would increase. Also, the 
general administrator is required to monitor the current utili 
Zation of the Volume allocated to each user and, in the case 
where the volume runs short or excessive, adjust or redistrib 
ute the already-allocated Volumes among the users. This 
imposes a considerable workload on the general administra 
tor. Nevertheless, Patent Reference 1 fails to take this point 
into consideration. 
0008. In the case where a plurality of users each allocate 
the Volume of the storage system to an arbitrary computer, on 
the other hand, each user accesses or alters the configuration 
of the volume allocated by the particular user. Specifically, in 
the case where each user accesses the Volume allocated by 
him/her, it is troublesome to display all the volumes allocated 
by all the users. Also, a security problem is posed if each user 
is in a position to alter the configuration of the Volume allo 
cated by other users. This point, however, is not taken into 
consideration by Patent Reference 2. 

SUMMARY 

0009. This invention has been achieved in view of this 
situation, and the object thereof is to provide a technique 
where each user can make the most of the volume of the 
storage system by allocating a required Volume. 
0010. In order to achieve the object described above, 
according to one aspect of the invention, there is provided a 
computer system and a storage system managing method, 
wherein the unallocated Volume accessible from all the users 
is generated in the storage system, and a user allocates the 
Volume required anew, if any, from the unallocated Volume. 
The management right of the user is set in the Volume allo 
cated to the computer by the user. 
0011. The storage system managing method comprises 
the steps of having the user management information con 
stituting the information on a user and the Volume which is set 
the management right of that user; receiving from an external 
system a Volume allocation request including the information 
on a user and a computer to allocate; allocating the Volume to 
the computer from the unallocated Volume of the storage 
system adapted to be allocated by all the users, in response to 
a Volume allocation request; and registering in the user man 
agement information the Volume allocated in the allocation 
step as a volume managed by the user contained in the user 
information. 
0012. The above and other objects, features and advan 
tages will be made apparent by the detailed description taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a schematic diagram showing a computer 
system according to a first embodiment of the invention. 
0014 FIGS. 2A and 2B are diagrams for explaining the 
configuration of the allocated Volume management informa 
tion and the unallocated Volume management information, 
respectively. 
0015 FIGS. 3A and 3B are diagrams for explaining the 
configuration of the user management segment information. 
0016 FIG. 4 is a diagram showing an example of the user 
management segment information setting screen. 
0017 FIGS.5A to 5C are diagrams showing an example of 
various screens output to the management computer. 
0018 FIG. 6 is a diagram schematically showing the vol 
ume allocation process. 



US 2008/O 133851 A1 

0019 FIG. 7 is a flowchart showing the volume allocation 
process. 
0020 FIGS. 8A to 8C are diagrams showing an example of 
the user management segment information, the allocated Vol 
ume management information and the unallocated Volume 
management information. 
0021 FIG. 9 is a flowchart showing the process for dis 
playing the Volume release Screen. 
0022 FIG. 10 is a flowchart showing the volume release 
process. 
0023 FIG. 11 is a schematic diagram showing a computer 
system according to a second embodiment of the invention. 
0024 FIGS. 12A and 12B are diagrams for explaining the 
configuration of the allocated Volume integrated management 
information and the unallocated Volume integrated manage 
ment information. 
0025 FIG. 13 is a diagram for explaining the configura 
tion of the user management segment information. 
0026 FIG. 14 is a flowchart showing the volume alloca 
tion process. 
0027 FIGS. 15A to 15C are diagrams showing an 
example of the user management segment information, the 
allocated Volume integrated management information and the 
unallocated Volume integrated management information. 
0028 FIG. 16 is a flowchart showing the process for dis 
playing the Volume release Screen. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0029. An embodiment is explained below. 
0030. According to this embodiment, the volume is allo 
cated or released by the management interface of the storage 
system using CIM and WBEM. CIM is a management model 
for a computer system defined by DMTF, not dependent on 
the particular implementation of the hardware or vendor. The 
entity to be managed is expressed as an instance having the 
information on the attribute and functions of each object of 
management using CIM. The instance for allocation of the 
Volume from unallocated volume and release of the volume to 
unallocated Volume is managed in the namespace called 
NameSpace. In other words, a Volume allocation request is 
issued to the target namespace. WBEM, on the other hand, is 
a method of realizing the system management using CIM 
defined by DMTF. Specifically, WBEM is a mechanism in 
which the information on the CIM instance is described in the 
XML language and transmitted on HTTP. The standard speci 
fication of the storage management interface based on the 
technique of CIM and WBEM is disclosed in SMI-S. 

First Embodiment 

0031 FIG. 1 a schematic diagram showing a computer 
system according to a first embodiment. As shown in FIG. 1, 
the computer system according to this embodiment com 
prises a plurality of computers A301, B302, a storage system 
101, a plurality of management computers 400 and a man 
agement server 500. The computers A301, B302 and the 
storage system 101 are connected to each other through a fibre 
channel switch 200. The computers A301, B302 and the 
storage system 101 are connected to the fibre channel switch 
200 using a fibre channel 10. The management computers 400 
are connected to the management server 500, and the man 
agement server 500 is connected to the storage system 101, by 
dedicated communication lines 20, 30, respectively, different 
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from the fibre channel 10. The dedicated communication 
lines 20, 30 may be a network such as the internet. 
0032. The computers A301, B302 are devices for conduct 
ing a predetermined job using the data stored in the storage 
system 101. The computers A301, B302 each include a 
memory 320 for storing a program and the information 
required to execute the program, a CPU 310 for executing the 
program on the memory 320 and a fibre channel interface 330 
for communication with the storage system 101. The pro 
gram, the information required to execute the program and 
the data generated by execution of the program are stored in 
or acquired from the volume of the storage system 101 allo 
cated to each of the computers A301, B302 by the CPU 310 
through the fibre channel interface 330. The computers A301, 
B302 may each include, though not shown, an input device 
Such as a keyboard and a mouse and an output device Such as 
a display. 
0033. The storage system 101 is a device for storing the 
data and the program used by the computers A301, B302. The 
storage system 101 includes two fibre channel interfaces 130, 
a network interface 150 for communication with the manage 
ment computers 400, a memory 120 for storing the program 
and the information required to execute the program, a CPU 
110 for executing the program held by the memory 120, a 
hard disk drive unit 112 providing a physical medium and a 
controller 115 for controlling at least one hard disk drive unit 
112. The controller 115 controls at least one hard disk drive 
unit 112 as a redundant RAID (redundancy array of inexpen 
sive disks). The controller 115 thus controls a part or the 
whole of RAID as a logical volume. 
0034. The memory 120 has stored therein a volume allo 
cation program 134 for allocating the Volume from the unal 
located Volume in response to a Volume allocation request and 
connecting to the fibre channel interface 130. The memory 
120 also has stored therein the allocated volume management 
information 180 and the unallocated volume management 
information 185 described later. These programs and infor 
mation are stored in a medium such as a hard disk drive unit 
112. At the time of starting the storage system 101, the CPU 
110 executes the programs loaded from the medium to the 
memory 120 thereby to implement the various functions 
described later. 
0035. The management server 500 is a device for manag 
ing the storage system 101. The management server 500 
includes a network interface 550 for communication with the 
storage system 101, a network interface 555 for communica 
tion with the management computers 400, a memory 520 for 
storing a program and the information required to execute the 
program, a CPU 510 for executing the program held by the 
memory 520, an output device 590 such as a display for 
displaying the process of executing the program and a request 
designating screen used by the general administrator manag 
ing the computer system and an input device 580 for inputting 
a request instruction of the general administrator. 
0036. The memory 520 has stored therein a request 
receiver program 138 for receiving the request from the man 
agement computers 400, a user authority control program 132 
for analyzing the request received by the request receiver 
program 138 and identifying the user who has issued the 
request thereby to execute the process, a use management 
segment setting program 136 for registering the allocated 
Volume in the management segment of the requesting user 
and the user management segment information 160 described 
later. These programs are stored in a medium such as a hard 
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disk drive unit not shown, and the CPU 510 executes these 
programs loaded from the medium to the memory 520. In this 
way, the various functions described later are implemented. 
0037 According to this embodiment, the CPU 510 of the 
management server 500 executes the request receiver pro 
gram 138, the user authority control program 132 and the user 
management segment setting program 136. Nevertheless, this 
invention is not limited to the configuration of Such a com 
puter system. For example, the computer system may not 
include the management server 500 but the storage system 
101 may have the function of the management server 500. 
Specifically, the memory 120 of the storage system 101 fur 
ther includes the programs 138, 132, 136 and the user man 
agement information 160 of the management server 500 
shown in the drawing, and these programs may be executed 
by the CPU 110 of the storage system 101. 
0038. The management computer 400 is a device for the 
user to allocate or release the Volume of the storage system 
101. The user manipulates the management computers 400 
and manages the storage system 101. The management com 
puters 400 each include a network interface 450 for commu 
nication with the management server 500, a memory 420 for 
storing a program and the information required to execute the 
program, a CPU 410 for executing the program held by the 
memory 420, an output device 490 such as a display for 
displaying a request designating screen and the process of 
executing the program and an input device 480 for inputting 
the request designation of the user. Also, the memory 420 has 
stored therein a request sender program 423 for generating an 
allocation request or a release request. The CPU 410 imple 
ments the function of sending the request to the storage sys 
tem 101 by executing the request sender program 423 stored 
in the memory 420. 
0039. According to this embodiment, a plurality of man 
agement computers 400 are included to meet a situation in 
which SSP provides the service to a plurality of users (com 
panies). Specifically, each user operates a management com 
puter 400 unique to him/her. Nevertheless, this invention is 
not limited to this case, but a plurality of users may share one 
management computer 400. 
0040. According to this embodiment, the CPU 410 of the 
management computer 400 executes the request sender pro 
gram 423. Nevertheless, the present invention is not limited to 
this. For example, the computer system may not include the 
management computer 400, but the management server 500 
may have the function of the management computer 400. 
Specifically, the memory 520 of the management server 500 
further includes the request sender program 423 of the man 
agement computer 400, and the CPU 510 of the management 
server 500 executes this program. 
0041. Next, the volume of the storage system 101 is 
explained. 
0042. The volume of the storage system 101 is an area for 
storing the data and the programs and set on the hard disk 
drive unit 112. The volume is roughly divided into an allo 
cated Volume and an unallocated Volume (storage pool). The 
allocated volume is connected to the fibre channel interface 
130 by the controller 115 and accessible by the computer 
A301 or B302. The unallocated volume, on the other hand, is 
not connected to the fibre channel interface 130 by controller 
115 and inaccessible by the computers A301 and B302. 
0043. As the result of executing the volume allocation 
program 134, the allocated volume is set in the allocated 
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volume management information 180 and the unallocated 
Volume in the unallocated Volume management information 
185 for management. 
0044 FIG. 2 shows an example of the allocated volume 
management information 180 and the unallocated volume 
management information 185. The allocated volume man 
agement information 180 shown in FIG. 2A includes a vol 
ume number 181, a volume capacity 182 and a computer 183. 
The volume number 181 is for identifying the volume set on 
the hard disk drive unit 112. The volume capacity 182 is that 
of the corresponding volume number 181. The ID informa 
tion for identifying the computer to which the corresponding 
volume is allocated is set in the computer 183. According to 
this embodiment, the “computer A' or the “computer B' is set 
in the computer 183 for convenience sake. The identifier 
called WWN (World Wide Name) may alternatively be set in 
the computer 183. WWN is an identifier used by the fibre 
channel interface 130 of the storage system 101 to identify the 
fibre channel interface 330 of a particular computer from 
which the access is made. 
0045. The unallocated volume management information 
185 shown in FIG. 2B, on the other hand, includes a volume 
number 186 and a volume capacity 187. The volume number 
186 is the number for identifying the unallocated volume set 
on the hard disk drive unit 112. The volume capacity 187, on 
the other hand, is that of the corresponding unallocated Vol 
ume number 186. In this embodiment, a general administrator 
manages the unallocated Volume. 
0046) The total of the volume capacity 182 of the allocated 
Volume management information 180 plus the Volume capac 
ity 187 of the unallocated volume management information 
185 constitute the total volume capacity held by the storage 
system 101. Also, the unallocated Volume management infor 
mation 185 may include a threshold column not shown in 
which a predetermined Volume capacity is set as a threshold. 
In the case where the unallocated volume capacity 187 is 
decreased below a predetermined Volume capacity set in the 
threshold column, the storage system 101 outputs a signal 
indicating that the unallocated volume capacity 187 has 
decreased below the threshold to the management computer 
400 or the output device 490,590 of the management server 
500 and thus can notify the user or the general administrator. 
0047 Next, an explanation is given about the user man 
agement segment information 160 defining the management 
segment for each user. The user management segment infor 
mation 160 is stored in the memory 520 of the management 
Server 500. 
0048 FIG. 3A is a diagram showing an example of the 
user management segment information 160. The user man 
agement segment information 160 includes, for each user 
managing the Volume of the storage system 101, a user ID 
161, a password 162, a namespace 163 indicating the segment 
managed by the user, an unallocated Volume number 164 
available for use, an allocated volume number 165, an allo 
cated volume capacity 166, a computer 167 and a limit vol 
ume capacity information 168 indicating the maximum Vol 
ume capacity that can be allocated to the computer for each 
USC. 

0049. An example of the namespace 163 is NameSpace 
defined in CIM. According to this embodiment, a different 
namespace is set for a different user. The user having the user 
ID 161 of 'A', for example, uses the namespace “N-A', and 
the user having the user ID 161 of “B” uses the namespace 
“N-B'. The allocated volume management information 180 
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of the storage system 101 and the volume number stored in 
the unallocated volume management information 185 are 
registered (set) in the unallocated Volume number column 
164 and the allocated Volume number column 165. In other 
words, the volume number 181 of the allocated volume man 
agement information 180 is registered in the allocated volume 
number column 165. This indicates that the user has allocated 
the volume to his/her computer from the unallocated volume 
set in the unallocated Volume number column 164. As the 
result of setting the volume number in the allocated volume 
number column 165, the user's management right is set in the 
particular Volume thereby to exclude the configuration 
change or access by other users. 
0050. The specific example shown in FIG. 3A indicates 
that the user having the user ID 161 of 'A' (hereinafter 
referred to as “the user A) and the user having the userID 161 
of “B” (hereinafter referred to as “the user B') can use the 
Volume of the unallocated volume number 164 of '80'. It also 
indicates that the user A manages the Volume having the 
volume number 165 of '91' and the user B the volume having 
the volume number 165 of “93. 
0051. The limit volume capacity information 168 is not 
essential to the user management segment information 160. 
By setting the segment available for use by the user in the 
limit volume capacity information 168 in advance, however, 
the monopoly of the unallocated Volume by a specific user is 
prevented. 
0052 Next, an explanation is given about the user man 
agement segment information setting screen displayed on the 
output device 590 of the management server 500 to permit the 
general administrator to set the user management segment 
information 160. 
0053 FIG. 4 is a diagram showing an example of the user 
management segment information setting screen 610. The 
setting screen 610, as shown in FIG.4, includes a userID field 
611 for inputting the ID of the user managing the Volume, a 
password field 613 for inputting a password, a namespace 
field 615 for inputting a namespace, an unallocated Volume 
field 617 for inputting the unallocated volume number avail 
able for use by the user, a maximum allocation limit Volume 
capacity field 619 for inputting the maximum Volume capac 
ity that can be allocated by the user, and a setting button 612 
for receiving the instruction to update the user management 
segment information 160 based on the information input to 
these fields. In the case where the user C is newly added to the 
user management segment information 160 (FIG. 3A), for 
example, the general administrator inputs the information as 
shown in FIG. 4 using the input device 580 and depresses the 
setting button 612. Upon depression of the setting button 612. 
the CPU 510 executes the user ID authority control program 
132. Thus, the value input to eachfield is received and the user 
management segment information 160 is updated. 
0054 FIG.3B is a diagram showing an example of the user 
management segment information 160 thus updated. As 
shown in FIG. 3B, the information on the user C input on the 
setting screen 610 of FIG. 4 is added. Specifically, the added 
user C can allocate the Volume using the unallocated Volume 
“80” of the storage system 101, and the maximum volume 
capacity that can be allocated is 100 GB. 
0055. The general administrator of this computer system 
sets in advance the unallocated Volume usable by each user 
and the maximum Volume capacity allocable using the user 
management segment information setting screen 610. As a 
result, each user can use the required volume capacity from 
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the unallocated Storage capacity thus set. In this way, the 
volume of the storage system 101 as a whole can be effec 
tively utilized. 
0056 Next, an explanation is given about various screens 
used to give an instruction to the management server 500 from 
the control computers 400. 
0057 First, the communication between the control com 
puters 400 and the management server 500 based on WBEM 
is conducted by exchanging the message described in XML 
(eXtensible Markup Language) using HTTP (HyperTransfer 
Protocol). In the process, in order to maintain the security of 
communication between the control computers 400 and the 
management server 500, the HTTP Basic authentication is 
carried out. Specifically, each time a request is issued from the 
control computer 400, the management server 500 carries out 
the HTTP Basic authentication using the user ID and the 
password. The authentication may be conducted alternatively 
using HTTP MD5 or HTTPS (HyperTransfer Protocol Secu 
rity). According to this embodiment, the control computers 
400 input the required items such as userID and the password 
from the log-in screen before volume allocation or release by 
the user. 
0.058 FIG. 5A shows an example of the log-in screen 640 
displayed on the output device 490 of the management com 
puters 400. The log-in screen 640 includes a request destina 
tion field 641 for inputting the device to which various 
requests are issued, a namespace field 643 for inputting the 
namespace set for the user, a userID field 645 for inputting the 
ID of the particular user, a password field 647 for inputting the 
password, a button 642 for displaying the allocation screen 
for allocating the Volume, and a button 644 for displaying the 
screen for releasing the Volume. 
0059. In the shown example, the device name “manage 
ment server 500' is input in the request destination field 641. 
Nevertheless, the IP address assigned to the network interface 
555 of the management server 500 may alternatively be input 
in the same field. Also, this embodiment includes the man 
agement server 500 for managing the storage system 101, and 
therefore the management server 500 is input in the request 
destination field 641. In the case where the storage system 
101 shares the function of the management server 500, how 
ever, the information of the IP address assigned to the network 
interface 150 of the storage system 101 or “storage system 
101 is input in the request destination field 641. 
0060. The log-in screen 640 is displayed on the output 
device 490 by the CPU 410 executing the request sender 
program 423 stored in the memory of the management com 
puter 400. Also, the CPU 410 receives the information (in 
cluding the instructions) input by the user to each input field 
of the log-in screen 640 using the input device 480, and based 
on the information thus received, produces a request message. 
The CPU 410 then sends the request message to the manage 
ment server 500 input in the request destination field 641 
through the network interface 450. The CPU410 holds in the 
memory 420 the user ID, the password and the namespace 
input through the log-in screen 640. The CPU 410 sends the 
user ID, the password and the namespace thus stored in the 
memory 420, together with the request message, based on the 
information received on the volume allocation screen or the 
release screen described later. 
0061 Next, the volume allocation screen is explained. 
Upon depression of the allocation screen display button 642 
on the log-in screen 640, the CPU 410 sends the request 
message to the management server 500. Upon complete 
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authentication by the management server 500, the CPU 410 
displays the volume allocation screen 620 shown in FIG. 5B 
on the output device 490. 
0062. The volume allocation screen 620 shown in FIG.5B 
includes, as shown, a field 621 for inputting the volume 
allocating computer, a field 623 for inputting the Volume 
capacity to be allocated and an allocation button 622 for 
giving an allocation instruction. 
0063) Next, the volume release screen is explained. Upon 
depression of the release screen display button 644 on the 
log-in screen 640, the CPU 410 sends the request message to 
the designated management server 500. Upon complete user 
authentication by the management server 500, the CPU 410 
displays the volume release screen 630 shown in FIG. 5C on 
the output device 490. The volume release screen is used also 
as a screen for displaying a list of Volumes allocated to each 
USC. 

0064. The volume release screen 630 shown in FIG. 5C 
includes the allocated volume list information 631 for dis 
playing the Volume managed by the user (the user A in the 
shown case) input to the user ID 645 of the log-in screen 640, 
a select field 633 for selecting the volume to be released, and 
a release button 632 for giving a release instruction. The list 
information 631 includes a volume number 636, a volume 
capacity 637 and a computer 638. Only the allocated volume 
information of the namespace (“N-A’ in the shown case) 
input to the namespace 643 on the log-in screen 640 is dis 
played in the list information 631 included in the user man 
agement segment information 160 (FIG. 3). In the case of the 
user B, on the other hand, the information on the allocated 
volume of the namespace “N-B is displayed in the list infor 
mation 631. 
0065. The release screen 630 may also include a display 
portion 635 for displaying the ratio of the volume capacity 
already allocated that represents the limit Volume capacity of 
the user, as auxiliary information. The total of the volume 
capacity 637 divided by the capacity of the limit volume 
capacity information 190 of the user management segment 
information 160 can be displayed on the display portion 635. 
0066 Next, an explanation is given about the general pro 
cess executed by the user A for allocating the volume to the 
computer A301. 
0067 FIG. 6 is a diagram schematically showing the com 
puter system of FIG.1. The user management segment infor 
mation 160 shown in FIG. 3A is stored in the memory 520 of 
the management server 500, and the allocated volume man 
agement information 180 shown in FIG. 2A and the unallo 
cated volume management information 185 shown in FIG. 
2B are stored in the memory 120 of the storage system 101. 
Specifically, the allocated volume 91 is allocated to the com 
puter A301 through the fibre channel interface 130, and the 
allocated volume 93 to the computer B302 through the fibre 
channel interface 130. The management segment 162 shown 
in FIG. 6 schematically shows the namespace “N-A associ 
ated with the unallocated volume 80 and the allocated volume 
91 which the user A has the right to access. The management 
segment 164, on the other hand, Schematically shows the 
namespace “N-B” associated with the unallocated volume 80 
schematically and the allocated volume 93 which the user B 
has the right to access. Under this condition, assume that a 
new volume is allocated by the user A to the computer A301. 
The management computer 400 receives the information 
input by the user A, through the volume allocation screen 620 
shown in FIG.5B, and sends to the management server 500 an 
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allocation request made to the computer A (S601). The man 
agement server 500 reads the user management segment 
information 160 stored in the memory 520 and requests the 
storage system 101 to allocate the volume of the designated 
capacity from the usable unallocated volume 80 of the user A 
(S602). The storage system 101 allocates the volume 95 from 
the unallocated volume 80 and notifies the management 
server 500 (S603). The management server 500 registers the 
volume 95 in the management segment 162 of the user A 
(S604). In this way, the management server 500 updates the 
user management segment information 160 stored in the 
memory 520. As a result, the user A comes to have the right to 
manage the Volume 95, which can no longer be accessed or 
changed in configuration by other users. The management 
server 500 issues a release screen display request shown in 
FIG.5C from the management computer 400 by sending only 
the volumes 91, 95 in the management segment 162 of the 
user A (S605). 
0068 Thus, the user A can confirm only the volume man 
aged by himself/herself on the release screen 630 (FIG.5C) 
output to the output device 490 of the management computer 
400. The volume 95, though newly allocated from the unal 
located volume 80 shared by the user B, is registered in the 
management segment 162 of the user A and therefore cannot 
be accessed from the release screen 630 of the user B. 
0069. Next, the volume allocation process is explained in 
detail. 

0070 FIG. 7 is a flowchart showing the volume allocation 
process. Under the conditions of the user management seg 
ment information 160 shown in FIG. 3A, the allocated Vol 
ume management information 180 shown in FIG. 2A and the 
unallocated volume management information 185 shown in 
FIG. 2B, take as an example a case in which the user A 
allocates the volume of 100 GB newly to the computer A301 
using the management computer 400. The process of steps 
1100 to 1115 is implemented by the CPU410 of the manage 
ment computer 400 executing the request sender program 
423. The process of steps 1120 and 1125, on the other hand, 
is implemented by the CPU 510 of the management server 
500 executing the request receiver program 138. The process 
of steps 1130 to 1155 is implemented by the CPU 510 of the 
management server 500 executing the user authority control 
program 132. The process of steps 1160 to 1165 is imple 
mented by the CPU 110 of the storage system 101 executing 
the volume allocation program 134. The process of step 1170 
is implemented by the CPU 510 of the management server 
500 executing the user management segment setting program 
136. 

0071 First, the user A gives a volume allocation instruc 
tion from the volume allocation screen 620 (FIG. 5B) dis 
played on the output device 490 of the management computer 
400. The CPU 410 of the management computer 400 receives 
the allocation instruction input to the Volume allocation 
screen 620 (step 1100). The CPU 410 acquires the informa 
tion on the target computer and the Volume capacity input by 
the user A using the input device 480 (step 1105). In this case, 
the CPU 410 acquires the information on the “computer A 
301 and “100 GB. The CPU410 produces a volume alloca 
tion request based on SMI-S (step 1110). The CPU410 sends 
the volume allocation request to the management server 500 
through the network interface 450 (step 1115). The volume 
allocation request sent by the CPU 410 also contains the user 
ID'A', the password and the namespace “N-A’ input on the 
log-in screen 640 (FIG. 5A). 
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0072. The CPU 510 of the management server 500 
receives the Volume allocation request from the management 
computer 400 through the network interface 555 (step 1120), 
and delivers the received request to the user authority control 
program 132 (step 1125). 
0073. The CPU 510 acquires the userID, the password and 
the namespace from the Volume allocation request (step 
1130). The CPU 510 authenticates the user A based on the 
user management segment information 160 stored in the 
memory 520 (step 1135). Specifically, the CPU 510 judges 
whether the user ID, the password and the namespace 
acquired are stored or not in the user management segment 
information 160. Once the authentication succeeds (YES in 
step 1135), the CPU 510 analyzes the request and judges 
whether the particular request is to request the Volume allo 
cation or not (step 1140). This request is produced by receiv 
ing the instruction from the volume allocation screen 620, and 
therefore the CPU 510 judges that the particular request is to 
request the volume allocation (YES in step 1140). The CPU 
510 acquires the information on the target computer and the 
volume capacity from the request (step 1145). In this case, the 
CPU 510 acquires the information on the computer A301 and 
100 GB. 

0074 Next, the CPU 510 calculates the total volume 
capacity of the allocated volume capacity 166 of the user A in 
the user management segment information 160 (FIG. 3A). 
The CPU 510 subtracts the calculated total volume capacity 
from the limit volume capacity information 168 in the user 
management segment information 160 and judges whether 
the resulting value is not less than the currently requested 
volume capacity (100 GB) or not (step 1150). In the user 
management segment information 160 shown in FIG.3A, the 
limit volume capacity 168 is 200 GB and the total volume 
capacity of the allocated volume is 100 GB. Thus, the volume 
capacity of 100 GB remains to be allocated to the user A, and 
therefore the CPU 510 judges that the volume allocation 
request of 100 GB can be met (YES in step 1150). The CPU 
510 sends the volume allocation request of 100 GB for the 
computer A301 to the storage system 101 through the net 
work interface 550 (step 1155). In the case where the CPU 
510 judges that the volume allocation request cannot be met 
(NO in step 1150), on the other hand, the CPU 510 sends the 
error information to the management computer 400 to the 
effect that the volume allocation is impossible. As a result, the 
user is informed that the volume allocation has ended in a 
failure. 

0075. The CPU 510 of the storage system 101 reads the 
unallocated volume management information 185 (FIG. 2B) 
stored in the memory 120, and judges whether the unallocated 
volume 80 has the volume capacity of 100 GB or not (step 
1160). In the unallocated volume management information 
185 shown in FIG. 2B, the unallocated volume capacity of 
300 GB is available and therefore the CPU 110 judges the 
allocation is possible (YES in step 1160). The CPU 110 
allocates the volume 95 of 100 GB from the unallocated 
volume 80 to the computer A301. The CPU 110 updates the 
allocated Volume management information 180 and the unal 
located volume management information 185 (step 1165). 
Specifically, the CPU 110, as shown in FIG. 8B, adds the 
newly allocated volume information 180a to the allocated 
volume management information 180. Also, the CPU 110, as 
shown in FIG. 8C, updates the unallocated volume capacity 
187 of the unallocated volume management information 185 
to 200 GB. The CPU 110 notifies that the allocation of the 
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volume 95 is complete to the user authority control program 
132 of the management server 500 through the network inter 
face 150. 
(0076. In the case where the CPU 110 judges that the allo 
cation is impossible (NO in step 1160), the CPU 110 sends to 
the management server 500 the error information to the effect 
that the unallocated volume capacity is insufficient. The CPU 
510 of the management server 500 sends the particular error 
information to the management computer 400. As a result, the 
user is informed that the volume allocation has ended in a 
failure. 
(0077. Next, the CPU 510 of the management server 500 
receives the notification that the allocation is complete from 
the storage system 101 and executes the user management 
segment setting program 136 thereby to update the user man 
agement segment information 160 (step 1170). Specifically, 
the CPU 510 sets the newly allocated volume 95, 100 GB and 
the computer A in the allocated volume number 165, the 
volume capacity 166 and the computer 167, respectively, as 
shown in FIG.8A. The CPU 510 executes the request receiver 
program 138 and thus sends the notification that the alloca 
tion request is complete to the management computer 400 
through the network interface 555. 
0078. By this volume allocation process, the volume 95 is 
newly allocated to the namespace "N-A as a management 
segment of the user A. As a result, the right of the user A to 
access the volume 95 is set. Thus, the volume95 can no longer 
be accessed by the user B but can be managed and used 
exclusively by the user A. 
0079 Next, an explanation is given about the process of 
displaying the release screen 630 (FIG. 5C) on the output 
device 490 of the management computer 400. 
0080 FIG. 9 is a flowchart showing the display process of 
the release screen 630. Take as an example a case in which the 
release screen 630 is displayed under the conditions of the 
user management segment information 160 shown in FIG. 
8A, the allocated volume management information 180 
shown in FIG. 8B and the unallocated volume management 
information 185 shown in FIG. 8C. Also, the process of steps 
1400 to 1420 and step 1465 is implemented by the CPU 410 
of the management computer 400 executing the request 
sender program 423. The process of steps 1425 and 1430 is 
implemented by the CPU 510 of the management server 500 
executing the request receiver program 138. In similar fash 
ion, the process of steps 1435 to 1460 is implemented by the 
CPU 510 of the management server 500 executing the user 
authority control program 132. 
I0081 First, the CPU 410 of the management computer 
400 receives the instruction to display the release screen 630 
from the log-in screen 640 output to the output device 490 
(step 1400). The CPU410 acquires the value input by the user 
A to the input field of the log-in screen 640 using the input 
device 480 (step 1405), and judges that the release screen 
display button 644 has been depressed (step 1410). The CPU 
410 produces a request based on SMI-S to acquire the volume 
information managed by the user input in ID field 645 of the 
log-in screen 640 (step 1415). The CPU410 sends the volume 
information acquisition request thus produced to the manage 
ment server 500 through the network interface 450 (step 
1420). The Volume information acquisition request also con 
tains the user ID, the password and the namespace input on 
the log-in screen 640. 
I0082 Next, the CPU 510 of the management server 500 
receives the request from the management computer 400 
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through the network interface 555 (step 1425). The CPU 510 
delivers the request thus received to the user authority control 
program 132 (step 1430). 
I0083) The CPU 510 acquires the userID, the password and 
the namespace from the request received (step 1435). The 
CPU 510 authenticates the user A, like in step 1135 shown in 
FIG. 7, using the user management segment information 160 
stored in the memory 520 (step 1140). Upon successful 
authentication (YES in step 1440), the CPU 510 analyzes the 
request and judges whether the particular request is to acquire 
the Volume information managed by the user A (step 1445). 
This request is produced by receiving the instruction upon 
depression of the release screen display button 644 on the 
log-in screen 640, and therefore the CPU 510 judges that the 
particular request is to acquire the volume information (YES 
in step 1445). 
I0084. The CPU 510 acquires the volume numbers 91 and 
95 managed in the namespace “N-A' by the user A from the 
user management segment information 160 (step 1450). The 
CPU 510 acquires the volume capacity of each volume num 
ber acquired and the information on the computer from the 
user management segment information 160 (step 1455). The 
CPU 510 sends the acquired volume information to the man 
agement computer 400 through the network interface 555 
(step 1460). 
I0085) Next, the CPU 410 of the management computer 
400 acquires the volume information managed by the user A 
from the management server 500, produces the allocated 
Volume list information 631 of the release screen 630 shown 
in FIG. 5C and displays it on the output device 490 (step 
1465). 
I0086). By this process, only the information on the volume 
(namespace) managed by each user is displayed on the screen 
630 for releasing the volume of each user. 
I0087 Next, the volume release process is explained. 
0088 FIG. 10 is a flowchart showing the volume release 
process. Consider a case in which the user A executes the 
process for releasing the volume 91 allocated to the computer 
A301 using the release screen 630. The process of steps 1200 
to 1215 is implemented by the CPU 410 of the management 
computer 400 executing the request sender program 423. The 
process of steps 1220 and 1225 is implemented by the CPU 
510 of the management computer 500 executing the request 
receiver program 138. The process of steps 1230 to 1250 is 
implemented by the CPU 510 of the management computer 
500 executing the user authority control program 132. The 
process of step 1255 is implemented by the CPU 110 of the 
Storage system 101 executing the Volume allocation program 
134. The process of step 1260 is implemented by the CPU 510 
of the management server 500 executing the user manage 
ment segment setting program 136. 
I0089 First, the CPU 410 of the management computer 
400 receives a release instruction from the release screen 630 
output to the output device 490 (step 1200). The CPU 410 
acquires the value input by the user A in the input field of the 
release screen 630 using the input device 480 (step 1205). The 
CPU 410 produces an input volume release request based on 
SMI-S (step 1210). The CPU 410 sends the release request 
thus produced to the management server 500 through the 
network interface 450 (step 1215). The release request also 
contains the information on the userID, the password and the 
namespace input on the log-in screen 640. 
I0090 Next, the CPU 510 of the management server 500 
receives the request from the management computer 400 
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through the network interface 555 (step 1220). The CPU 510 
delivers the received request to the user authority control 
program 132 (step 1225). 
I0091. The CPU 510 acquires the userID, the password and 
the namespace from the received request (step 1230). The 
CPU 510 authenticates the user A, like in step 1135 shown in 
FIG. 7, using the user management segment information 160 
stored in the memory 520 (step 1235). Upon successful 
authentication (YES in step 1235), the CPU 510 analyzes the 
request and judges whether the particular request is to release 
the volume managed by the user A (step 1240). This request 
is produced by receiving the instruction from the release 
screen 630, and therefore the CPU 510 judges that the par 
ticular request is to release the volume (YES in step 1240). 
The CPU 510 acquires the desired release volume number 91 
from the request (step 1245). The CPU 510 requests, through 
the network interface 550, the storage system 101 to release 
the Volume 91 and to return the released volume to an unal 
located volume 80 (step 1250). 
0092 Next, the CPU 110 of the storage system 101 
releases the volume 91 allocated to the computer A301, and 
updates the allocated Volume management information 180 
and the unallocated volume management information 185 
(step 1255). Specifically, the CPU 110 reads the allocated 
Volume management information 180 (FIG. 8B) stored in the 
memory 120, and deletes the row of the volume 91. Also, the 
CPU 110 updates the volume capacity of the unallocated 
volume management information 185 to 300 GB. The CPU 
110 notifies the user authority control program 132 of the 
management server 500 through the network interface 150 
that the Volume 91 has been released completely. 
I0093. Next, the CPU 510 of the management server 500 
receives the notification on the volume release from the stor 
age system 101, and executes the user management segment 
setting program 136 thereby to update the user management 
segment information 160 (step 1260). Specifically, the CPU 
510 deletes the volume 91 allocated to the user A from the 
user management segment information 160 shown in FIG. 
8A. The CPU 510 executes the request receiver program 138 
and thus notifies the management computer 400 through the 
network interface 555 that the volume is completely released 
as requested. As a result, the CPU 410 of the management 
computer 400 outputs to the output device 490 the release 
screen 630 from which the volume 91 has been deleted. 
I0094. This volume release process permits each user to 
release the Volume as required even in the case where the 
Volume is allocated as his/her management segment. As a 
result, it is not necessary to manage volume which each user 
stopped using and thus can make the most of the volume of the 
storage system as a whole. 

Second Embodiment 

I0095) A second embodiment is explained below. 
I0096 FIG. 11 is a schematic diagram showing a computer 
System according to a second embodiment. The computer 
system shown in FIG. 11 is different in the points described 
below from the counterpart according to the first embodiment 
shown in FIG. 1. First, the computer system according to this 
embodiment is different from that of the first embodiment in 
that the computer system according to this embodiment com 
prises a plurality of storage systems including a storage sys 
tem A101 and a storage system B102. The storage systems 
A101, B102 have a similar configuration to the storage sys 
tem A101 explained above with reference to FIG. 1. 
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0097. The management server 500 according to this 
embodiment controls the allocation and the release of the 
volume of a plurality of the storage systems A101, B102. 
Therefore, the management server 500 is required to acquire 
the information on the volume of the plurality of the storage 
systems A101, B102 for centralized management. The man 
agement server 500 according to this embodiment, therefore, 
is different from the counterpart of the first embodiment in 
that the memory 120 includes the allocated volume integrated 
management information 180A and the unallocated volume 
integrated management information 185A. 
0098 FIG. 12A shows an example of the allocated volume 
integrated management information 180A. As shown in FIG. 
12A, the allocated Volume integrated management informa 
tion 180A includes a volume number 181, a storage system 
184, a volume capacity 182 and a computer 183. The ID 
information for identifying the storage systems 101,102 is set 
in the storage system 184. According to this embodiment, the 
“storage system A' or the “storage system B is set in the 
storage system 184. 
0099 FIG.12B shows an example of the unallocated vol 
ume integrated management information 185A. As shown in 
FIG. 12B, the unallocated Volume integrated management 
information 185A includes a volume number 186, a storage 
system 188 and an unallocated volume capacity 187. The ID 
information for identifying the storage systems 101,102 is set 
in the storage system 188. Also, the unallocated volume 
capacity for each storage system is set in the unallocated 
volume capacity 187. 
0100. According to this embodiment, the volume number 
“80” is set in the integrated volume of the unallocated vol 
umes of the storage systems A101 and B102. Nevertheless, 
different Volume numbers may be set and managed in the 
volumes of the storage systems A101 and B102. Also, two or 
more unallocated Volume are allocated to a different user, and 
each user may be able to use the unallocated Volume(s). 
According to this embodiment, the Volume is allocated at the 
request of the user by using the unallocated Volumes of the 
storage systems A101 and B102 alternately (but, it is used for 
the beginning from the storage system A101) as far as the 
Volume capacity remains not insufficient. 
0101. According to this embodiment, after a volume is 
released, the particular volume is returned to the unallocated 
volume management information 185. Nevertheless, the 
computer system may be so configured that even after the 
Volume is released, the particular Volume may not be returned 
to the unallocated volume management information 185 but 
only the user (management computer) that has allocated and 
released the particular Volume can access or alter the configu 
ration. 

0102 Next, FIG. 13 shows an example of the user man 
agement segment information 160 according to this embodi 
ment. As shown in FIG. 13, this user management segment 
information 160 is different from the user management seg 
ment information 160 according to the first embodiment 
shown in FIGS. 3A and 3B in that the user management 
segment information 160 according to this invention lacks the 
volume capacity 166, the computer 167 and the volume 
capacity limit information 168. The absence of the volume 
capacity limit information 168 permits each user to freely use 
the unallocated Volume. Also, according to this embodiment, 
the namespace is not set for each user but the Volume allo 
cated to each user is accessible in a common namespace 'N'. 
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0103) Next, the volume allocation process according to 
this embodiment is explained. 
0104 FIG. 14 is a flowchart showing the volume alloca 
tion process. As an example, take a case in which the user A 
allocates the volume of 100 GB anew to the computer A301 
using the management computer 400 under the conditions of 
the user management segment information 160 shown in FIG. 
13, the allocated Volume integrated management information 
180A shown in FIG. 12A and the unallocated volume inte 
grated management information 185A shown in FIG. 12B. 
The process of steps 1300 to 1310 and steps 1330 and 1355 is 
implemented by the CPU 510 of the management server 500 
executing the user authority control program 132. The pro 
cess of steps 1315 to 1325 and steps 1350 and 1360 is imple 
mented by the CPU 110 of the storage systems 101, 102 
executing the Volume allocation program 134. Similarly, the 
process of step 1335 is implemented by the CPU 510 of the 
management server 500 executing the user management seg 
ment setting program 136. 
0105 First, the management computer 400 and the man 
agement server 500, though not shown, execute the process of 
steps 1100 to 1135 in the volume allocation flowchart shown 
in FIG. 7. Upon successful user authentication, the CPU 510 
of the management server 500 analyzes the request sent from 
the management computer 400 and judges that the particular 
request is for volume allocation (step 1300). The CPU 510 
acquires the information on the target computer and the Vol 
ume capacity from this request (step 1305). In this case, the 
CPU 510 acquires “computer A and “100 GB. The CPU 
510 sends the volume allocation request to the storage system 
A101 through the network interface 550 (step 1310). Accord 
ing to this embodiment, the Volume is allocated by using the 
unallocated volume of the storage system A101 and the unal 
located volume of the storage system B102 alternately with 
each other. In this case, assume that the next unallocated 
volume to be used is that of the storage system A101. 
0106 Next, the CPU 110 of the storage system A101 reads 
the unallocated volume management information 185 (FIG. 
2B) stored in the memory 120 and judges whether the 
requested volume capacity (100GB) is larger than the unal 
located volume capacity 187 or not (step 1315). In this case, 
the volume capacity of 300 GB is assumed to be set in the 
unallocated volume capacity 187 as shown in FIG.2B. Thus, 
the CPU 110 judges that the allocation is possible (YES in 
S1315), and allocates the volume 95 of 100 GB to the com 
puter A301 thereby to update the allocated volume manage 
ment information 180 and the unallocated Volume manage 
ment information 185 (step 1320). The CPU 110 sends the 
updated allocated Volume management information 180 and 
the updated unallocated Volume management information 
185 to the user authority control program 132 of the manage 
ment server 500 (step 1325). 
0107 Next, the CPU 510 of the management server 500 
receives the updated allocated Volume management informa 
tion 180 and the updated unallocated Volume management 
information 185. The CPU 510, based on these information, 
updates the allocated Volume integrated management infor 
mation 180A and the unallocated Volume integrated manage 
ment information 185A as shown in FIGS. 15B and 15C (step 
1330). The CPU 510 executes the user management segment 
setting program 136 thereby to update the user management 
segment information 160 (step 1335). Specifically, the CPU 
510 adds 95 to the allocated volume number 165 of the user A 
as shown in FIG. 15A. The CPU 510 executes the request 
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receiver program 138, and notifies the management computer 
400 through the network interface 555 that the allocation 
request is completed. 
0108. In the case where the unallocated volume capacity 
187 is smaller than the requested volume capacity (NO in step 
1315), on the other hand, the CPU 110 notifies the user 
authority control program 132 of the management server 500 
that the allocation is impossible (step 1350). The CPU 510 of 
the management server 500 receives the notification that the 
allocation is impossible, and sends an allocation request to the 
storage system B102 of the unallocated volume next to be 
used (step 1355). The CPU 110 of the storage system B102 
executes the process similar to step 1315. 
0109 As the result of this volume allocation process, the 
user Acan allocate the volume 95 managed by the user Afrom 
the unallocated volume of the storage system A101 or the 
storage system B102. Thus, the right of the user A to manage 
the volume 95 is set in the volume 95, which cannot be 
accessed by the user B but can be managed and used by the 
user A exclusively. 
0110. Next, an explanation is given about the process of 
displaying the release screen 630 (FIG. 5C) on the output 
device 490 of the management computer 400 according to 
this embodiment. 
0111 FIG. 16 is a flowchart showing the process of dis 
playing the release Screen 630. Take as an example a case in 
which the release screen 630 of the user A is displayed under 
the conditions of the user management segment information 
160 shown in FIG. 15A, the allocated volume integrated 
management information 180A shown in FIG. 15B and the 
unallocated Volume integrated management information 
185A shown in FIG.15C. The process of steps 1500 and 1505 
is implemented by the CPU 510 of the management server 
500 executing the request receiver program 138. Also, the 
process of steps 1510 to 1535 is implemented by the CPU 510 
of the management server 500 executing the user authority 
control program 132. 
0112 First, the CPU 510 of the management server 500 
acquires a request from the management computer 400 
through the network interface 555 by the process similar to 
the display process of steps 1400 to 1420 shown in FIG. 9 
(step 1500). The CPU 510 delivers the received request to the 
user authority control program 132 (step 1505). 
0113 CPU 510 acquires the userID, the password and the 
namespace from the received request (step 1510). The CPU 
510 authenticates the user, in a way similar to step 1135 
shown in FIG. 7, using the user management segment infor 
mation 160 stored in the memory 520 (step 1515). Upon 
successful authentication (YES in step 1515), the CPU 510 
analyzes the request and judges whether the particular request 
is to acquire the Volume information managed by the user A 
(step 1520). This request is produced by receiving the instruc 
tion upon depression of the release screen display button 644 
of the log-in screen 640. The CPU 510 thus judges that the 
particular request is to acquire the volume information (YES 
in step 1520). 
0114. The CPU 510 acquires the information on all the 
Volumes managed in the namespace 'N' from the user man 
agement segment information 160 (step 1525). In this case, 
the CPU 510 acquires the volume information of the volume 
numbers 91, 93, 95. The CUP 510 specifies (extracts) the 
volume numbers 91, 95 having the user ID and the password 
acquired in step 1510 (step 1530). Of the information on all 
the volumes in the namespace “N acquired in step 1525, the 
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CPU 510 sends only the information on the volume numbers 
91, 95 to the management computer 400 through the network 
interface 555 (step 1535). 
0115 The CPU 410 of the management computer 400 
acquires the information on the Volume managed by the user 
A from the management server 500, produces the allocated 
Volume list information 631 of the release screen 630 as 
shown in FIG.5C, and displays it on the output device 490. As 
the result of this process, only the information on the volume 
managed by each user is displayed on the release screen 630 
of the user. 
0116. The first and second embodiments are explained 
above. 
0117. According to the first and second embodiments, a 
common unallocated Volume accessible (allocable) by a plu 
rality of users is produced in the storage system. In the case 
where the user allocates a new Volume, the required Volume is 
allocated from the common unallocated Volume, and the Vol 
ume thus allocated is automatically registered as a manage 
ment segment of the user having the right to manage the 
Volume. As a result, each user can allocate the required Vol 
ume and the utilization rate of the storage system is improved. 
Also, the user can make the most of the storage system. 
0118 Specifically, each user can effectively utilize the 
Volume of the storage system by allocating the required Vol 
ume. Also, the working load on the general administrator of 
the computer system can be reduced. 
0119. Also, the user allocates or releases his/her volume 
using the Volume allocation screen 620 and the Volume 
release screen 630 thereby to reduce the working load on the 
general administrator of the computer system. Specifically, 
the general administrator is not required to monitor the unal 
located Volume of the management segment managed by each 
user and to redistribute the management segment of each user 
in the case of overage or shortage. So, the general adminis 
trator can concentrate on the management of monitoring the 
unallocated Volume in the whole storage system. Also, since 
the volume allocated to the user is registered in the user 
management segment information 160, the right of the user to 
manage is automatically set, and therefore the general admin 
istrator is not required to set the right of the user to manage the 
allocated volume in the allocated volume. 
0.120. The user can access or alter only the volume allo 
cated by him/her and can neither access nor alter the volume 
allocated by other users. As a result, in the case where one 
storage system (storage system 101) is used by a plurality of 
companies, for example, the specific allocation (Volume man 
agement information) of the Volume by the system adminis 
trator (user) of a company cannot be accessed by the admin 
istrators (users) of other companies. In this way, security is 
maintained. 

0.121. This invention is not limited to the aforementioned 
embodiments but can be modified various ways without 
departing from the spirit of the invention. 
I0122. In the first embodiment, for example, the provision 
of the limit volume capacity information 190 in the user 
management segment information 160 Suppresses the 
monopoly of using the unallocated Volume by a specific user. 
This invention, however, is not limited to this. For example, 
the monopoly of using the unallocated Volume by a specific 
user may be suppressed by calculating the total Volume 
capacity of the allocated Volume in the management segment 
of each user and charging the user in accordance with the 
allocated total volume capacity. In a specific example, a user 
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to which 1 GB is allocated is required to pay a predetermined 
amount (say, 10,000 yen) as a service charge per month. 
0123. The first embodiment comprises one storage system 
101 in which the namespace is set for each user. The second 
embodiment, on the other hand, comprises a plurality of 
storage systems 101, 102, in which a common namespace is 
set for all the users. This invention is not limited to such cases, 
but a common namespace may be set for all the users with a 
single storage system 101, or the namespace may be set for 
each user with a plurality of storage systems 101, 102. 
0.124. According to the first and second embodiments, the 
Volume is allocated or released using the management inter 
face of the storage system by CIM and WBEM. The inven 
tion, however, is not limited to this, but may use other man 
agement interfaces of the storage systems. 
0.125. It should be further understood by those skilled in 
the art that although the foregoing description has been made 
on embodiments of the invention, the invention is not limited 
thereto and various changes and modifications may be made 
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without departing from the spirit of the invention and the 
Scope of the appended claims. 
What is claimed is: 
1. A storage system management method for managing a 

Volume held by a storage system to store data, the storage 
system having user management information storing infor 
mation on a Volume that can be allocated by each user, the 
method comprising the steps of 

receiving a Volume allocation request including informa 
tion on a user and on a computer from an external sys 
tem: 

allocating, based on said Volume allocation request, a Vol 
ume to said computer from the unallocated Volume of 
said storage system that can be allocated by all the users; 
and 

registering the Volume allocated in said user management 
information as a Volume to be managed by the user of 
said user information. 
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