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A management server includes the user management segment 
information having stored therein a volume managed by a 
user, a receiving unit for receiving a volume allocation 
request from a management computer, a sending unit for 
sending the volume allocation request to a storage system and 
an updating unit for updating the user management segment 
informationbased on the information on the allocated volume 
received from the storage system. The storage system 
includes a unit for receiving the volume allocation request 
from the management server, and based on the volume allo 
cation request, allocating the volume from the unallocated 
volume that can be allocated by all the users. 
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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 ?led 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 rami?cation 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 con?guration 
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-2002-22206l (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 Speci?cation 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/spe c/SMIS_vl0l.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 speci?cation of the manage 
ment interface of the storage system based on CIM (Common 
Information Model) and WBEM (Web-Based Enterprise 
Management) de?ned by DMTF (Distributed Management 
Task Force). This speci?cation is disclosed in SMI-S (Storage 
Management Initiative Speci?cation). 
[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 dif?cult 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 

Jun. 5, 2008 

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 Work load 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 con?guration 
of the volume allocated by the particular user. Speci?cally, 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 con?guration 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 ?rst embodiment of the invention. 
[0014] FIGS. 2A and 2B are diagrams for explaining the 
con?guration of the allocated volume management informa 
tion and the unallocated volume management information, 
respectively. 
[0015] FIGS. 3A and 3B are diagrams for explaining the 
con?guration 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. 
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[0019] FIG. 7 is a ?owchart 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 ?owchart showing the process for dis 
playing the volume release screen. 
[0022] FIG. 10 is a ?owchart 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 
con?guration of the allocated volume integrated management 
information and the unallocated volume integrated manage 
ment information. 

[0025] FIG. 13 is a diagram for explaining the con?gura 
tion of the user management segment information. 
[0026] FIG. 14 is a ?owchart 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 ?owchart 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 de?ned 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 
de?ned by DMTF. Speci?cally, 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 
?cation 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 ?rst 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 ?bre 
channel switch 200. The computers A301, B302 and the 
storage system 101 are connected to the ?bre channel switch 
200 using a ?bre 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 ?bre channel 10. The dedicated communication 
lines 20, 30 may be a network such as the intemet. 

[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 ?bre 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 ?bre 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 A3 01, B302. The 
storage system 101 includes two ?bre 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 ?bre 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 1 60 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 con?guration 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. 
Speci?cally, 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). Speci?cally, 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. 
Speci?cally, 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 ?bre 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 ?bre 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 “computerA” or the “computer B” is set 
in the computer 183 for convenience sake. The identi?er 
called WWN (World Wide Name) may alternatively be set in 
the computer 183. WWN is an identi?er used by the ?bre 
channel interface 130 of the storage system 101 to identify the 
?bre 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 1 01 . 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 de?ning 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 
user. 

[0049] An example of the namespace 163 is NameSpace 
de?ned 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 
















