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STORAGE SYSTEM AND SETTING METHOD FOR 
STORAGE CONFIGURATION INFORMATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application relates to and claims priority from 
Japanese Patent Application No. 2003-278737 ?led on Jul. 
24, 2003, the entire disclosure of Which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a storage system in 
Which, for example, a storage device such as a disk array 
subsystem and a host computer are connected via a com 
munication netWork and to a setting method for storage 
con?guration information. 

[0004] 2. Description of the Related Art 

[0005] In database systems handling large-scale data, such 
as data center, data are managed by using storage sub 
systems such as disk array devices. Because the disk array 
devices are con?gured by arranging a multiplicity of disks in 
an array-like pattern, they are created based on, for example, 
RAID (Redundant Array of Independent Inexpensive 
Disks). In disk array devices, a logical volume Which is a 
logical storage area can be created on a physical disk and the 
logical volume is provided to host computers such as 
application servers. The host computers and disk array 
devices are connected to each other via a device-sharing 
communication environment such as a SAN (Storage Area 
NetWork). Each host computer constituting part of the SAN 
can read and Write the data by accessing the logical volume 
that has been allocated thereto (or access-authorized) among 
the logical volumes that the disk array devices have. 

[0006] A technology is also knoWn in Which a manage 
ment server is provided in the SAN, the management server 
and each host computer or storage device are connected by 
a LAN (Local Area NetWork), and an integrated control is 
conducted (Japanese Patent Application Laid-open No. 
2002-63063). 
[0007] When data back-up is created, for example, by 
copying data stored in a certain volume to another volume, 
a pair of a primary volume and a secondary volume is set and 
data copying is executed by selecting an appropriate timing. 
It is, thus, sometimes necessary to change the con?guration 
of a storage system in response to occasional request, but 
even if a management server has been provided, setting or 
changing the storage con?guration information via a net 
Work is a dif?cult and time-consuming operation. For 
example, When a storage manager changes the con?guration 
of the storage system, the con?guration changes have to be 
posted by appropriate means such as a telephone or e-mail 
to the managers of host computers sharing the storage. 
Furthermore, because the con?guration information stored 
by the host computers also has to be appropriately changed 
according to con?guration changes of the storage system, a 
manager is required for carrying out respective managing 
operations for each host computer. Therefore, When storage 
con?guration information is to be set or changed, the storage 
manager has to communicate With each manager of all the 
participating host computers and the managers of all the host 
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computers have to carry out the respective operations. As a 
result, setting and changing the storage con?guration infor 
mation is a dif?cult and time-consuming operation. 

SUMMARY OF THE INVENTION 

[0008] One embodiment of the present invention is 
directed to provide a storage system and a setting method for 
storage con?guration information that can set the storage 
con?guration information smoothly. 

[0009] Another embodiment of the present invention is 
directed to provide a storage system and a setting method for 
storage con?guration information that provide for easy 
centraliZed management of copy pair volumes dispersed on 
a netWork by conducting a series of operations from a 
management computer. 

[0010] One embodiment of the present invention provides 
a storage system comprising at least one host computer, at 
least one storage device for providing a memory device to 
the host computer, and a management computer for man 
aging the storage device, Wherein the management computer 
comprises means for acquiring in advance from the host 
computer storage con?guration information that the host 
computer has and change noti?cation means for generating 
change information for changing the storage con?guration 
information that Was acquired in advance and posting it to 
the host computer, and the host computer comprises means 
for instructing a change of con?guration to the storage 
device based on the change information posted from the 
management computer. 

[0011] Here, the host computer is a computer device using 
the storage device. Examples thereof include personal com 
puters, Workstations, mainframes, and the like. The storage 
device comprises at least one (usually a multiplicity of) 
physical memory device such as a hard disk, a semiconduc 
tor memory, and an optical disk, sets virtual storage areas 
(logical volumes) on physical storage areas and provides 
them to the host computers. The storage con?guration 
information as referred to herein is the information indicat 
ing the usage status of the storage device, for example, 
indicating Which memory device is used by Which host 
computer. 

[0012] When the con?guration of the storage system is to 
be changed, the management computer acquires in advance 
the storage con?guration information held by the host com 
puters. This storage con?guration information indicates the 
con?guration prior to changes. The management computer 
then generates change information for changing the storage 
con?guration information based on the con?guration Which 
is to be further obtained by changes and posts the generated 
change information to the host computers. The host com 
puters that received the change information instruct con 
?guration changes to the storage devices. Thus, communi 
cation betWeen the managers and manual operations are 
eliminated and the con?guration of storage devices can be 
changed via the host computers based on the instruction 
from the management computer. 

[0013] In one embodiment of the present invention, the 
change information comprises ?rst change information for 
preparing con?guration changes of the storage device and 
second change information for executing the con?guration 
changes prepared by the ?rst change information, the change 
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noti?cation means comprises ?rst noti?cation means for 
posting the ?rst change information to the host computer and 
second noti?cation means for posting the second change 
information to the host computer, the host computer com 
prises preparation means for preparing the con?guration 
change to the storage device by generating con?guration 
setting information based on the ?rst change information, 
and execution instruction means for instructing the con?gu 
ration change to the storage device based on the second 
change information and the generated con?guration setting 
information. 

[0014] A prior-phase (preparatory phase) in Which con 
?guration changes are prepared and an after-phase (execu 
tive phase) in Which the prepared con?guration changes are 
executed can be separated by instructing con?guration 
changes in a plurality of phases of the ?rst change informa 
tion for instructing the preparation of con?guration changes 
(may be also called the con?guration change preparation 
instruction information) and the second change information 
for executing the prepared con?guration changes (may be 
also called the execution instruction information). There 
fore, When necessary, the execution periods of the prepara 
tory phase and executive phase can be shifted or the phases 
can be executed almost simultaneously and the storage 
con?guration can be set or changed With greater ?exibility. 

[0015] In one embodiment of the present invention, the 
host computer is provided in a plurality, the ?rst noti?cation 
means posts the ?rst change information to each host 
computer, the second noti?cation means post the second 
change information to a prescribed host computer among the 
host computers, each host computer comprises preparation 
means for preparing the con?guration change to the storage 
device by generating con?guration setting information 
based on the ?rst change information, and the prescribed 
host computer comprises execution instruction means for 
instructing the con?guration change to the storage device 
based on the second change information and the generated 
con?guration setting information. 

[0016] Thus, When a plurality of host computers are added 
to the storage system, the ?rst change information can be 
posted to all the host computers that participate in con?gu 
ration changes of the storage devices, and the second change 
information can be posted only to at least one prescribed 
computer selected among the host computers to Which the 
?rst change information Was posted, rather than posting the 
?rst change information and the second change information 
in the same Way to each host computer. The storage con 
?guration can be set or changed more smoothly by changing 
the instruction contents Which is to be posted, according to 
the role of each host computer. For example, in the case of 
copying the logical volumes, a host computer having a 
primary volume is appropriate as the prescribed host com 
puter to Which the second change information is to be 
posted. 

[0017] In one embodiment of the present invention, the 
management computer comprises setting means for setting 
all or some of the parameters for generating the change 
information based on the storage con?guration information 
that Was acquired in advance. 

[0018] Examples of parameters for generating the change 
information include information for setting a logical volume 
of copy source (primary volume), a host computer that can 
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access the copy source logical volume, a logical volume of 
copy destination (secondary volume), and a host computer 
that can access the copy destination logical volume. Making 
it possible to set all or some of the necessary parameters With 
setting means alloWs the change information to be generated 
and posted to the host computer in an easy manner. 

[0019] In one embodiment of the present invention, the 
storage con?guration relating to all or some of the param 
eters set With the setting means is protected. 

[0020] Protecting the storage con?guration relating to all 
or some of the parameters means that the storage con?gu 
ration associated With the change information is protected 
before the change information is posted to the host computer 
and the con?guration of the storage device is changed. For 
example, such a protection includes the case of logical 
protection aimed at preventing the logical volume set as a 
copy source from being deleted. As a result, the preceding 
con?guration serving as a basis for change information can 
be prevented from being changed Without permission prior 
to posting the change information. 

[0021] In one embodiment of the present invention, the 
management computer acquires the neWest storage con?gu 
ration information from the storage device When the con 
?guration of the storage device is changed based on the 
change information. 

[0022] As a result, the management computer can verify 
as to Whether the con?guration of the storage device Was 
changed correctly based on the change information. 

[0023] In one embodiment of the present invention, the 
management computer posts the con?guration change of the 
storage device to another host computer Which is not a 
noti?cation object of the change information but is associ 
ated With the con?guration change of the storage device. 

[0024] If a host computer Which is actively associated 
such as a host computer having a primary volume or a host 
computer having a secondary volume is present as a host 
computer associated With con?guration changes of storage 
devices, then a host computer Which is passively associated, 
so as not to exceed mere reference to the data of volumes, 
is also present. Therefore, the contents posted from the 
management computer is controlled according to the asso 
ciation degree With respect to the con?guration changes of 
the storage devices. The convenience is improved by also 
posting the con?guration changes of the storage device to 
the passively associated host computer. 

[0025] According to yet another embodiment of the 
present invention, there is provided a setting method for 
storage con?guration information, Which uses at least one 
host computer, at least one storage device for providing a 
memory device to the host computer, and a management 
computer for managing the storage device, Wherein the 
management computer acquires con?guration information 
of the storage device that is provided to the host computer, 
generates change information for changing the acquired 
storage con?guration information and posts the generated 
change information to the host computer, and the host 
computer instructs a change of con?guration to the storage 
device based on the change information posted from the 
management computer. 

[0026] According to yet another embodiment of the 
present invention, a program for controlling a management 
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computer connected via a communication network to at least 
one host computer and at least one storage device for 
providing a memory device to the host computer realizes a 
function of acquiring in advance from the host computer 
storage con?guration information that the host computer 
has, a function of generating change information for chang 
ing the storage con?guration information that Was acquired 
in advance and posting it to the host computer, and a 
function of acquiring the neWest storage con?guration infor 
mation from the storage device When the con?guration of 
the storage device is changed by the host computer instruct 
ing the con?guration change to the storage device based on 
the posted change information. 
[0027] According to yet another embodiment of the 
present invention, a program for controlling a host computer 
connected via a communication netWork to a storage device 
and a management computer for managing the storage 
device, realiZes a function of transmitting its oWn storage 
con?guration information to the management computer, a 
function of receiving from the management computer 
change information for changing the transmitted storage 
con?guration information, and a function of instructing a 
change of con?guration to the storage device based on the 
received change information. 

[0028] The storage system according to yet another 
embodiment of the present invention comprises a plurality 
of host computers, at least one storage device for respec 
tively providing a volume to each host computer, and a 
management computer for managing the storage device, 
Wherein the management computer comprises prior acqui 
sition means for acquiring in advance from each host 
computer the volume information that each host computer 
has, selection means for respectively selecting pairs of 
primary volumes and secondary volumes based on the 
acquired volume information, ?rst instruction means for 
instructing the generation of con?guration setting informa 
tion folloWing the selected contents to a host computer 
having the selected volume as the primary volume and a host 
computer having the selected volume as the secondary 
volume, and second instruction means for instructing a 
volume copy to any one of the selected host computers, 
Wherein at least each of the selected host computers com 
prises means for generating con?guration setting informa 
tion folloWing the selected contents based on the instruction 
from the ?rst instruction means, and means for instructing 
the volume copy to the storage device based on the instruc 
tion from the second instruction means. 

[0029] Further, the management computer can comprise 
detection means for detecting, When host computers of a 
plurality of sets are selected by the selection means, a host 
computer Which takes part in both sides of a plurality of sets, 
and the second instruction means instructs to the detected 
host computer a volume copy that relates to a set in Which 
the host computer takes part. 

[0030] Thus, When a plurality of copy pair volumes are 
set, the volume copy execution instruction from the second 
instruction means can be posted to all the host computers 
having primary volumes of each pair or can be posted only 
to common host computers taking part in the plurality of 
pairs. 

[0031] The above-mentioned and other embodiments of 
the present invention Will become more apparent by the 
folloWing description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is a block diagram shoWing the outline of 
the entire storage system of the ?rst embodiment of the 
present invention; 

[0033] FIG. 2 is a block diagram illustrating in detail the 
main part of the structure shoWn in FIG. 1; 

[0034] FIG. 3(a) shoWs the data structure of storage 
con?guration information; FIG. 3(b) shoWs the data struc 
ture of a disk management table; and FIG. 3(a) shows the 
data structure of a con?guration setting ?le generation 
instruction command; 

[0035] FIG. 4 is a time chart illustrating the outline of the 
operation of the entire storage system; 

[0036] FIG. 5 illustrates a screen con?guration of a vol 
ume summary screen for selecting the volume and host 
computer for forming a copy pair; FIG. 5(a) relates to the 
case in Which display is carried out in a tabular format, and 
FIG. 5(b) relates to the case in Which display is carried out 
graphically; 

[0037] FIG. 6 is How chart illustrating the operation of the 
management server and host agent; 

[0038] FIG. 7 is a How chart illustrating the con?guration 
setting ?le deletion processing; 

[0039] FIG. 8 is a block diagram shoWing the outline of 
the entire storage system of the second embodiment of the 
present invention; 

[0040] FIG. 9 is a How chart illustrating the operation of 
the management server; 

[0041] FIG. 10 is a How chart illustrating the processing 
for determining the command issuance destination host 
shoWn in FIG. 9; 

[0042] FIG. 11 is an explanatory draWing shoWing a 
typical process for determining the command issuance des 
tination; 

[0043] FIG. 12 is a block diagram shoWing the outline of 
the entire storage system of the third embodiment of the 
present invention; 

[0044] FIG. 13 is a How chart illustrating the operation of 
the management server of the fourth embodiment of the 
present invention; 

[0045] FIG. 14 is a time chart shoWing the outline of the 
operation of the entire storage system of the ?fth embodi 
ment of the present invention; and 

[0046] FIG. 15 is a block diagram illustrating an embodi 
ment of the disk array apparatus that relates to the siXth 
embodiment of the present invention and can be used as a 
storage subsystem. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0047] The embodiments of the present invention Will be 
described hereinbeloW With reference to the appended draW 
ings. 
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[0048] [First Embodiment] 
[0049] The ?rst embodiment of the present invention Will 
be described beloW based on FIGS. 1 through 7. FIG. 1 is 
a block diagram shoWing the outline of the entire storage 
system of the present embodiment. 

[0050] The storage system comprises a storage manage 
ment server 10, a plurality of host computers 20, 30, a 
storage subsystem 40, and a ?rst communication netWork 
CN1 and a second communication netWork CN2 for con 
necting those devices, each of the aforesaid components 
being described hereinbeloW. 

[0051] The storage management server (abbreviated here 
inbeloW as “a management server”) 10 serves for managing 
the storage subsystem 40. The management server 10 com 
prises a copy pair control function 11 and a con?guration 
information database (abbreviated hereinbeloW as DB) 12. 
The management server 10 instructs the generation of a 
con?guration setting ?le (shoWn as a “con?g ?le” in the 
?gures) to the host computers 20, 30 and instructs the host 
computer 20, in Which the primary volume is set, to start 
copying When the con?guration of the storage subsystem 40 
is changed (this Will be described in greater detail herein 
beloW With reference to FIG. 2). If the con?guration of the 
storage subsystem 40 is changed by the host computer 20, 
the management server 10 acquires and holds the neWest 
state of the storage subsystem 40. Thus, the management 
server 10 carries out the integrated management of storage 
con?guration of the storage subsystem and conducts remote 
setting and modi?cation of storage con?guration. 

[0052] The ?rst host computer 20 can be con?gured as an 
application server, for example, of a computer device such 
as a personal computer, a Workstation, or a mainframe. The 
host computer 20 comprises an information input device 
(not shoWn in the ?gures) such as a keyboard sWitch, a 
pointing device, and a microphone, and an information 
output device (not shoWn in the ?gures) such as a monitor 
display and speakers. The host computer 20 comprises a host 
agent 21, a copy pair control module 22, a con?guration 
setting ?le 23, a control device (abbreviated as CMD in the 
?gures) 24, a primary volume 25, and a port 26. 

[0053] The host agent 21 is a program module for gener 
ating the con?guration setting ?le 23 based on the instruc 
tion received from the management server 10 or for instruct 
ing the execution of a copy command to the copy pair 
control module 22 (this Will be described in greater detail 
hereinbeloW With reference to FIG. 2). The copy pair control 
module 22 is a program module responsible for conducting 
the control for matching (synchroniZing) the storage con 
tents of the volumes constituting a pair. The host agent 21 
and copy pair control module 22 demonstrate the respective 
functions by appropriately using a variety of computer 
resources (microprocessor, memory, input/output circuit, 
and the like) of the host computer 20. Parts of the host agent 
21 and copy pair control module 22 can be composed of 
hardWare circuits. 

[0054] The con?guration setting ?le 23 describes the 
structure of storage resources of the host computer 20. Thus, 
the con?guration setting ?le 23 stores the information relat 
ing to Where the entity of the primary volume 25 is located 
and Which of the volumes of the host computer constitute a 
pair. The control device 24 serves for controlling the storage 
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subsystem 40. The copy pair control module 22 requests the 
storage subsystem 40 to execute a command via the control 
device 24. The primary volume 25 is provided from the 
storage subsystem 40 and is con?gured by the allocation of 
volumes 41 located in the storage subsystem 40. Thus, the 
primary volume 25 of the host computer 20 is virtually 
present, and the entity thereof is present in the storage 
subsystem 40. The port 26 conducts transmission and recep 
tion of data and commands by using a communication 
netWork CN2 Which is con?gured, for example, as a SAN. 
For example, the port 26 can be con?gured as a ?ber channel 
HBA (Host Bus Adapter). 

[0055] Similarly to the ?rst host computer 20, the second 
host computer 30 also comprises a host agent 31, a copy pair 
control module 32, a con?guration setting ?le 33, a control 
device 34, a secondary volume 35, and a port 36. Because 
the con?guration of those components is identical to that of 
the respective components of the ?rst host computer 20, the 
explanation thereof is omitted. The second host computer 30 
is used as a backup server for backing up the data of the ?rst 
host computer 20 and has a secondary volume 35 allocated 
from the storage subsystem 40. 

[0056] The storage subsystem 40 is con?gured, for 
example, as a disk array device based on RAID and com 
prises a primary volume 41, a secondary volume 42, and a 
control device 43. The storage subsystem 40 has a multi 
plicity of physical disk drives, and the physical storage areas 
provided by those disk drives are organized in logical 
storage areas (logical volume (Logical Unit)) by slicing or 
striping, the speci?cs of this procedure being described 
hereinbeloW. The storage subsystem 40 provides respective 
logical volumes 41, 42 to the host computers 20, 30. For 
example, the host computers 20, 30 can have access only to 
the auto-allocated volume (41 or 42), for example, by Zoning 
or LUN (Logical Unit Number) masking. The control device 
43 is shared by the host computers 20, 30. The ports 44 to 
46 are the communication ports for accessing respective 
volumes 41 to 43 via the communication netWork CN2 and 
are con?gured as ?ber channel adapters. 

[0057] The ?rst communication netWork CN1 is con?g 
ured, for example, as a special LAN for management, and 
the second communication netWork CN2 is con?gured, for 
example, as a SAN. The ?rst communication netWork CN1 
communicably connects the management server 10, host 
computers 20, 30, and storage subsystem 40. The ?rst 
communication netWork CN1 transfers various commands 
and management data betWeen the management server 10, 
host computers 20, 30, and storage subsystem 40. The 
second communication netWork CN2 communicably con 
nects the host computers 20, 30 and storage subsystem 40, 
and transfers data and commands betWeen those host com 
puters 20, 30 and storage subsystem 40. 

[0058] FIG. 2 is a block diagram illustrating the main part 
of the structure shoWn in FIG. 1. Thus, FIG. 2 shoWs the 
management server 10, the ?rst host computer 20, and the 
storage subsystem 40. First, the detailed structure of the 
management server 10 Will be described. The management 
server 10, in addition to the copy pair control function 11 and 
con?guration information DB12, comprises a storage infor 
mation management unit 13, a volume information manage 
ment unit 14, a display/selection unit 15, and a user interface 
(abbreviated as UI in the ?gure) 16. Furthermore, the copy 
















