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(57) ABSTRACT 

The present invention performs appropriate archive man 
agement using a device that allows random access. An 
archive managing part 1B reads out files stored in an on-line 
volume 5A at a timing determined by the respective file type, 
and stores these files in a specified volume among archive 
volumes 5B1 and 5B2. A retention term is designated for 
each set of file data, and respective retention terms are also 
set for the respective volumes 5B1 and 5B2. The file data is 
stored in a volume having a retention term that matches the 
retention term of the file data. The respective volumes 5B1 
and 5B2 are set in a device that allows random access such 
as a hard disk or the like. The areas in which data is written 
into the respective volumes 5B1 and 5B2 are managed as 
write prohibited areas by means of pointers P. As a result, the 
respective volumes 5B1 and 5B2 are used as a so-called 
WORM device. 
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STORAGE SYSTEMAND STORAGE DEVICE 
ARCHIVE CONTROL METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application relates to and claims priority from 
Japanese Patent Application No. 2005-30366 filed on Feb. 7, 
2005, the entire disclosure of which is incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

0002) 
0003. The present invention relates to a storage system 
and a storage device archive control method. 
0004 2. Description of the Related Art 

1. Field of the Invention 

0005 For example, a storage device constructs storage 
areas based on an RAID (redundant array of independent 
disks) using a memory device Such as a hard disk drive, 
semiconductor memory drive or the like. For example, these 
physical storage areas (logical Volumes) are provided to a 
host computer Such as a server machine or the like. 
0006 The host computer provides information process 
ing services to client terminals connected to the host com 
puter by writing data into the logical Volumes and reading 
data out of the logical volumes. For example, various types 
of data Such as email data, customer control data and the like 
are accumulated in the logical volumes hour to hour and 
minute to minute. Accordingly, for example, an email 
archive system that is devised so that email data can be 
automatically archived has been proposed (Japanese Patent 
Application Laid-Open No. 2001-344178). 
0007. In the archive system described in the abovemen 
tioned patent, email data of various independent formats can 
be stored in a common data base. In this patent, however, 
there is no mention of the device that is used to store the 
email data. For example, in cases where email data is simply 
stored in a hard disk drive or the like, there is a possibility 
that the data may be altered. Moreover, for example, in cases 
where data is stored in add-on devices such as CD-Rs or the 
like in order to prevent data alteration, since Such devices 
have a relatively low output speed, such storage is incon 
venient for later data utilization. 

SUMMARY OF THE INVENTION 

0008 Accordingly, it is an object of the present invention 
to provide a storage system and a storage device archive 
control method which are devised so that this system and 
method can produce add-on type Volumes using a random 
access storage device, and be utilized for the storage of data 
files. It is another object of the present invention to provide 
a storage system and a storage device archive control 
method which are devised so that this system and method 
can prevent data alteration, and can improve future data 
utilizability. It is another object of the present invention to 
provide a storage system and a storage device archive 
control method which make it possible to prevent data 
alteration, and which allow the repeated re-utilization of the 
storage device. Still other objects of the present invention 
will become clear from the following description of embodi 
mentS. 

Aug. 10, 2006 

0009. In order to solve the abovementioned problems, the 
storage system according to a first aspect of the present 
invention is a storage system comprising a host device and 
a storage device, wherein the storage device comprises one 
or more memory devices that allow random access, Volumes 
which are produced on the basis of the memory devices, and 
to which retention terms are assigned, and a control part 
which performs data input/output with Volumes in response 
to requests from the host device. Furthermore, the host 
device comprises a file managing part which transmits one 
or more sets of file data conforming to the retention terms to 
the storage device and stores the sets of file data in the 
volumes. Moreover, the control part writes the file data input 
from the host device into space areas of the volumes 
sequentially from the head of the file data, and controls the 
areas into which file data has been written as write prohib 
ited areas. 

0010 For instance, hard disk drives, semiconductor 
memory drives, flexible disk drives and the like may be cited 
as examples of random access memory devices. For 
example, Volumes for storing file data may be disposed on 
physical memory areas that are respectively supplied by a 
plurality of memory devices. For example, retention terms, 
e.g., one year, three months or the like, are assigned 
beforehand to these volumes. Specifically, volumes can be 
respectively prepared for each of these retention terms. 
0011. The file managing part of the host transmits file 
data to the storage device with the retention term designated 
beforehand. The retention term for the file data transmitted 
from the host matches the retention term that is assigned to 
the volume that stores this file data. Such match of both 
retention terms is referred to in the present specification as 
“conformity of the retention terms”. 
0012. The control part of the storage device successively 
writes the file data into space areas of the volumes from the 
head of the file data. The space areas of the volumes are used 
in Succeeding order for each set of file data. In Succeeding 
order from the head address of the space area, the control 
part successively writes in the file data from the head of the 
file data. Specifically, file data is sequentially written into 
random access volumes. Then, when the writing of this file 
data is completed, the control part controls the storage area 
into which the file data has been written as a write prohibited 
area. The term “write prohibited area” refers to an area into 
which writing is prohibited. Furthermore, the read-out of file 
data from a write prohibited area may be permitted. 
0013 As a result, in the present invention, random access 
Volumes can be used as add-on type Volumes as in a 
so-called WORM (write once read many) device, and file 
data can be stored (archived). Furthermore, as a result of 
random access, the object file data can be accessed at a 
relatively high speed, so that the convenience of the system 
is improved. Moreover, for example, the file managing part 
can be called an archive manager, and the control part can 
be called a storage controller. 
0014. The file managing part can transmit file data of a 
plurality of different types conforming to respective reten 
tion terms to the storage device, and can respectively store 
such file data in the volumes. For example, file data with 
respectively different triggers used to cause storage in the 
volumes may be cited as such file data of a plurality of 
different types. Such triggers include triggers with period 
icity and triggers that are aperiodic. 
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0.015 For instance, in cases where the user indicates 
archiving execution (including backup) for file data of a first 
file type created by the user using application programs such 
as document creation applications, tabular calculation appli 
cations or the like, this file data is stored in the volumes. 
Specifically, storage in the Volumes is indicated by the user 
aperiodically (occasionally as required) in the case of file 
data belonging to the first file type. 

0016 On the other hand, for example, in the case of 
control files Such as system files using the OS (operating 
system), construction setting files and the like, storage in the 
Volumes is periodically indicated by the manager. These 
control files can be classified as files of the second file type. 
0017 Furthermore, for example, file data created by a 
batch job program can be backed up immediately after being 
created. In the case of Such batch job files, storage in the 
Volumes is indicated aperiodically by the batch job program. 
File data of this type can be called file data of the third file 
type. 

0018 Thus, in regard to archiving, file data created by the 
host has a plurality of respectively different attributes. The 
first attribute is the retention term. The second attribute is the 
trigger for the execution of archiving. Furthermore, the 
storage destination volume for the file data is selected on the 
basis of the first attribute. Accordingly, a plurality of differ 
ent types of file data with common first attributes and with 
respectively different second attributes are stored in mixed 
storage in the selected volumes. 
0019. As one method for managing write prohibited 
areas, the control part can use write prohibiting pointers that 
are used to detect the range of write prohibited areas. In one 
embodiment of the present invention, the control part man 
ages the end addresses of the file data that is written into the 
Volumes by means of write prohibiting pointers. 

0020. The control part judges whether or not access 
requests from the host relate to write prohibited areas by 
comparing address information contained in the access 
requests from the host device with the end addresses indi 
cated by the write prohibiting pointers, and prohibits writing 
into write prohibited areas. For example, the write starting 
address and data size are clearly indicated in the access 
requests from the host. If the write starting address precedes 
the end address (i. e., if the value of the write address is 
smaller than the value of the end address), the control part 
can judge that this is a request for access to a write 
prohibited area. In cases where this access request is a write 
request, the control part rejects the execution of this write 
request. For example, rejection of the execution of Such a 
write request is accomplished by a notification from the 
control part to the host that the write request cannot be 
executed. 

0021. In another embodiment of the present invention, a 
plurality of write prohibiting pointers are used in order to 
detect (respectively) the beginning and end of each write 
prohibited area. The first write prohibiting pointers consti 
tute position information indicating the head address of the 
file data written into the Volume, i.e., the starting address of 
the write prohibited area. The second write prohibiting 
pointers constitute position information indicating the end 
address of the file data written into the volume, i.e., the end 
address of the write prohibited area. 
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0022. The control part can judge whether or not an given 
access request from the host device relates to a write 
prohibited area by comparing the head address and end 
address respectively indicated by the first write prohibiting 
pointer and second write prohibiting pointer contained in the 
access request, and can prohibit writing into write prohibited 
aaS. 

0023. In another embodiment of the present invention, 
the control part manages the elapsed time from the storage 
of file data in the volumes, and in cases where the elapsed 
time reaches the retention term, the control part reuses the 
areas in which Such file data has been stored as space areas. 
File data with the same retention term is added in Succeeding 
order to the Volumes. Accordingly, respective sets of file data 
stored in the volumes finish the designated retention term in 
the order in which these sets of file data were stored. 

0024. There is no need to continue the storage of file data 
for which the elapsed time following storage has reached the 
retention term. Accordingly, the control part releases the 
areas in which such file data for which there is no longer a 
need for storage is stored as space areas, and reuses these 
areas for the storage of new file data. Consequently, at a 
certain point in time, write prohibited areas may be present 
in Volumes in a form in which space areas are respectively 
present before and after these write prohibited areas, so that 
such write prohibited areas are sandwiched between these 
space areas. As time passes, the areas in which old file data 
is stored are released. Meanwhile, as time passes, new file 
data is successively recorded in the space areas that Succeed 
write prohibited areas. 
0025. Accordingly, write prohibited areas move through 
the empty spaces of the Volumes as time passes, although 
this also varies according to the size of the Volumes, 
frequency of archiving of file data, size of the file data and 
the like. As a result, Volumes can be repeatedly used, so that 
archive control can be performed at a relatively low cost. 

0026. In one embodiment of the present invention, when 
a write request is issued to the storage device, the file 
managing part acquires the head addresses of space areas of 
volumes from the control part beforehand, and determines 
the write starting addresses of the write requests on the basis 
of these acquired head addresses. As a result, file data can be 
written and stored sequentially from the heads of space areas 
Succeeding write prohibited areas. 

0027. In one embodiment of the present invention, the 
file managing part can issued Volume initialization requests 
to the control part. Then, on the basis of these volume 
initialization requests, the control part changes write pro 
hibited areas to space areas. As a result, for example, old 
volumes that have become filled with file data can be 
reutilized as empty Volumes. 
0028. In one embodiment of the present invention, in 
case where space areas of a quantity at least Sufficient to 
store the file data are not present in a given volume, the 
control part causes file data to be stored using another 
volume to which a retention term that is the same as the 
retention term assigned to the first volume is assigned. For 
example, the control part can newly create another volume 
for which the same retention term is set. Furthermore, for 
example, the control part can also set a retention term that 
matches the retention term of the file data for an unused 
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Volume that has no set retention term, and can use this 
Volume. In addition, for example, the control part can search 
for another volume for which the same retention term has 
already been set, and can store the file data in this empty 
Volume. 

0029. In one embodiment of the present invention, each 
Volume comprises a file management area and a data storage 
area. File data that is input from the host device is stored in 
the data storage area in a non-rewritable manner. First file 
management information that is used to manage the file data 
stored in the data storage area is stored in a re-writable 
manner in the file management area. As a result, even in 
cases where the data storage area is repeatedly utilized in a 
sequential manner, the file data in the Volumes can be 
managed by occasionally storing first file management infor 
mation in the file management area. Furthermore, desired 
first file management information can be read out relatively 
quickly by randomly accessing the file management area. 

0030. In one embodiment of the present invention, sec 
ond file management information that is used to manage file 
data is stored in the data storage area in a non-rewritable 
manner in association with the file data. Furthermore, the 
first file management information and second file manage 
ment information are associated. Since the file management 
area is a storage area that allows rewriting, it is conceivable 
(for example) that some or all of the first file management 
information might be lost in cases of excessive access. In 
Such cases, the first file management information of the file 
management area can be restored on the basis of the second 
file management information stored in the data storage area. 
0031 Here, the head address of the file data that is to be 
stored next may also be included in the second file man 
agement information. Accordingly, the storage starting 
address of the file data that is to be stored next can be 
determined as a preparation by referring to the previously 
stored second file management information. Furthermore, 
the file data proper can be stored following the second file 
management information in the data storage area. Accord 
ingly, as a preparation, the second file management infor 
mation can be traced in Succeeding order, and all of the 
second file management information can be read out rela 
tively quickly. As a result, the file management information 
can be restored in a relatively short time. 
0032. In still another embodiment of the present inven 
tion, in cases where file data is respectively stored in a 
plurality of generations with respectively different storage 
times in the Volumes, the file managing part can use direc 
tory names as the file names of Such file data, and can 
provide time information that can discriminate the plurality 
of generations as file names for each of the respective 
generations. For example, in cases where file data is com 
pleted via corrections that are performed a multiple number 
of times, there may be instances in which this file data is 
stored in a Volume each time that such corrections are 
performed. In Such cases, a plurality of generations of file 
data with respectively different contents are present together 
in the volume in spite of the fact that the file name is the 
SaC. 

0033. In cases where a plurality of generations of file data 
with the same file name are thus present, the file managing 
part uses the common file name as a virtual directory name. 
Then, for example, the file managing part uses time infor 
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mation that distinguishes the respective generations inside 
this virtual directory as file names for the respective gen 
erations, and displays these file names. Specifically, in a case 
where the file data with a file name of “file1.txt is respective 
stored in a volume in December 2004 and January 2005, the 
original file name is used as the directory name, and the 
respective storage dates are displayed as individual file 
names. As a result, the user can immediately specify and 
select file data of the desired generation. 
0034. The storage device archive control method of the 
present invention is an archive control method for storing 
file data input from a host device in Volumes of a storage 
device, comprising the steps of creating Volumes on the 
basis of one or more memory devices that allow random 
access, assigning retention terms designated by the host 
device to the created volumes, receiving the file data from 
the host device, selecting a volume for which the same term 
as the retention term associated with the received file data 
has been set, detecting space areas in the selected Volume, 
writing the received file data into the detected space areas in 
Succeeding order from the head, and controlling the areas 
into which this file data has been written as write prohibited 
aaS. 

0035. The storage device according to still another aspect 
of the present invention is a storage device comprising one 
or more memory devices that allow random access, one or 
more volumes that are respectively created on the basis of 
these memory devices for each of respectively different 
retention terms, and a control part that performs data input/ 
output with the Volumes in response to requests from a host 
device, wherein in cases where file data is input from the 
host device, the control part (1) selects a Volume having a 
retention term that matches the retention term designated for 
the file data from the volumes, (2) writes the file data into a 
space area of the selected Volume sequentially from the head 
of the file data, and (3) controls the area into which the file 
data is written as a write prohibited area. 
0036. For example, there may be cases in which all or 
part of the functions, means and steps of the present inven 
tion can be constructed as computer programs that can be 
executed by a micro-program. Furthermore, Such computer 
programs can be fixed and distributed on a memory medium 
Such as a hard disk, optical disk, semiconductor memory or 
the like. Alternatively, such computer programs can be 
transmitted via a communications network Such as the 
internet or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037 FIG. 1 is an explanatory diagram showing an 
embodiment of the present invention in schematic terms; 
0038 FIG. 2 is an overall structural diagram of the 
storage system of this embodiment; 
0039 FIG. 3 is an explanatory diagram showing the 
functional construction of the storage system; 
0040 FIG. 4 is an explanatory diagram which shows in 
model form the structure of an archive volume; 
0041 FIG. 5 is a data structural diagram which shows the 
structure of this archive volume in greater detail; 
0042 FIG. 6 (a) is an explanatory diagram showing the 
archive managing table; 
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0.043 FIG. 6 (b) is an explanatory diagram showing the 
write prohibiting pointer managing table; 

0044 FIG. 7 is a flow chart showing the archive setting 
processing: 

0045 FIG. 8 is a flow chart showing the archive acqui 
sition processing: 

0046) 
0047 FIG. 10 is a flow chart showing the write prohib 
iting pointer management processing: 

0.048 FIG. 11 is an explanatory diagram which shows in 
model form variations in the conditions of use of the archive 
Volumes; 
0049 FIG. 12 an explanatory diagram showing the func 
tional construction of a storage system constituting a second 
embodiment of the present invention: 
0050 FIG. 13 is an explanatory diagram showing an 
archive data managing table and a pointer management 
method using this table; 
0051 FIG. 14 is an explanatory diagram showing an 
archive managing table that manages archives according to 
file type: 

FIG. 9 is a flow chart showing the I/O processing: 

0.052 FIG. 15 is an explanatory diagram which shows in 
model form the conditions of archiving; 
0053 FIG. 16 shows examples of the screens provided 
on the archive managing terminal by the archive managing 
part, with the archive volume registration screen, and the 
screen used to set the archiving conditions; 
0054 FIG. 17 is a flow chart showing the archive setting 
processing: 

0.055 FIG. 18 is a flow chart showing processing for the 
automatic acquisition of archives; 
0056 FIG. 19 is a flow chart showing processing for the 
acquisition of archives by indication through manual opera 
tion; 

0057 FIG. 20 is a flow chart showing I/O processing: 
0.058 FIG. 21 is a flow chart showing write prohibiting 
pointer management processing: 

0059 FIG. 22 is a flow chart showing retention term 
Setting processing: 

0060 FIG. 23 is a flow chart showing retention term 
expiration monitoring processing: 

0061 FIG. 24 is a flow chart showing an overall outline 
of respectively different archive timing in file types; 
0062 FIG. 25 is a flow chart showing archive file display 
processing: 

0063 FIG. 26 shows examples of screens displaying 
archive files, with a case of display according to Volume, a 
case of display in Succeeding order of the file name, and a 
case of display according to generation; 

0064 FIG. 27 is a flow chart showing the file manage 
ment information restoration processing that is performed by 
the storage system of a third embodiment; 
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0065 FIG. 28 is an explanatory diagram showing an 
example of a screen in which common file names are used 
as directory names, and time information possessed by data 
of respective generations is displayed as file names; and 
0.066 FIG. 29 is a flow chart showing virtual directory 
display processing. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0067 Embodiments of the present invention will be 
described below with reference to the attached figures. In 
these embodiments, as will be described below, specified 
retention terms are set for memory devices that allow 
random access, and file data is sequentially written into these 
memory devices, and managed in a non-rewritable manner. 
0068 FIG. 1 is an overall schematic diagram of the 
present embodiment. Although details will be described 
later, as is shown in FIG. 1, the host device 1 (hereafter 
referred to as the “host”) of the present embodiment is 
connected to a storage device 2 via (for example) an 
FC SAN (fibre channel storage area network), LAN (local 
area network) or the like so that communications can be 
performed in both directions. 
0069. The application program (hereafter referred to as 
the “application') 1A of the host 1 provides a specified 
information processing service to client terminals not shown 
in the figures by reading and writing data from and into the 
storage device 2. 
0070 The archive managing part 1B manages files that 
are archived in the storage device 2. The archive managing 
part 1B comprises timing information 1B1 that is used to 
control the archive timing, and retention term information 
1B2 that is used to control the retention term of the file data. 

0071. On the basis of instructions from a managing 
device 3, the archive managing part 1B prepares Volumes 
corresponding to specified retention terms in the storage 
device 2. Furthermore, the archive managing part 1B can 
initialize Volumes that have already been created, and can 
reutilize these volumes in correspondence to other retention 
terms. 

0072 For example, the storage device 2 can be con 
structed as a disk array device. The storage device 2 can be 
constructed so that this storage device 2 comprises a control 
part 4, an on-line Volume 5A, and a plurality of archive 
volumes 5B1 and SB2. 

0073. The control part 4 controls the overall operation of 
the storage device 2, and performs data input/output with 
respect to the respective volumes 5A, 5B1 and 5B2 in 
response to access requests from the host 1. The processing 
of access requests is executed by an I/O (input/output) 
processing part 4A. The write prohibited area managing part 
4B performs a management function so that other data is not 
overwritten in areas in which file data has already been 
written in the archive volumes 5B1 and 5B2. The retention 
term managing part 4C manages whether or not the retention 
term of file data stored in the archive volumes 5B1 and 5B2 
has expired. 

0074 The on-line volume 5A is a volume that is used by 
the host 1; various types of file data 6A, 6B and 6C 
respectively stored in this volume. For example, the on-line 
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volume 5A, like the archive volumes 5B1 and SB2, is 
created utilizing a storage area of a storage device that allow 
random access Such as a hard disk drive or the like. 

0075) The document files 6A belonging to the first file 
type are file that are created by the user. The archive timing 
of the document files 6A (i.e., the time at which these files 
are stored in an archive volume) is determined by the user. 
0.076 The control files 6B belonging to the second file 
type are control files that are used by the OS of the host 1 
(such as system files, construction setting files, installation 
history files and the like). For instance, these control files 6B 
are managed by the system manager. The control files 6B are 
stored in the archive volume 5B1 or 5B2, or both, at a 
specified period determined by the system manager. 
0077. The batch job files 6C belonging to the third file 
type are created by a batch job program. These batch job 
files can be stored in the archive volume 5B1 or SB2, or 
both, at the point in time at which the batch job program 
creates these batch job files 6C (i. e., the point in time of 
updating). 

0078 Respectively different retention terms RT1 and 
RT2 are set beforehand for the archive volumes 5B1 and 
5B2. These retention terms RT1 and RT2 are managed by the 
retention term managing part 4C. The retention terms of the 
file data differ according to the type, object and the like of 
the file data; for example, these retention terms are set as 1 
year, 3 years, 7 years or the like. 
0079 For example, the control part 4 respectively creates 
archive volumes 5B1 and 5B2 corresponding to respective 
retention terms, such as Volumes for 1 year retention, 
volumes for 3 year retention and the like, in accordance with 
the respective retention terms of the respective files 6A 
through 6C stored in the on-line volume 5A. 
0080. In the case of the respective archive volumes 5B1 
and 5B2, writing into write prohibited areas is prohibited by 
means of respective write prohibiting pointers P. In other 
words, areas into which file data can be written in the archive 
volumes 5B1 and 5B2 are regulated by means of write 
prohibiting pointers P. 

0081. In the first archive volume 5B1, write prohibited 
areas and areas into which writing is allowed (space areas) 
are distinguished by means of a single write prohibiting 
pointer P1. In the second archive volume 5B2, write pro 
hibited areas and areas into which writing is allowed are 
distinguished using a plurality of pointers, i.e., a first write 
prohibiting pointer P2A and a second write prohibiting 
pointer P2B. The first write prohibiting pointer P2A indi 
cates the head address of the oldest file data stored in the 
archive volume 5B2. Accordingly, this pointer P2A can be 
called a write prohibited area starting pointer or head 
pointer. The second write prohibiting pointer P2B indicates 
the end address of the most recent file data stored in the 
archive volume 5B2. Accordingly, this point P2B can be 
called a write prohibited area end pointer or final end 
pointer. 

0082 File data is continuously stored in sequence from 
the head address in the respective archive volumes 5B1 and 
5B2. Specifically, respective sets of file data are continu 
ously stored without deletion from the head of each volume 
toward the tail of the volume. Furthermore, the write pro 
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hibiting pointers P1 and P2B move to the end address each 
time that the most recent file data is stored. 

0083) Respective retention terms RT1 and RT2 are set for 
the respective archive volumes 5B1 and 5B2, and file data 
corresponding to these retention terms RT1 and RT2 is 
stored in the respective archive volumes 5B1 and 5B2. For 
example, assuming that RT1=1 year and RT2=3 years, then 
file data for which a retention term of 1 year has been set is 
stored in the first archive volume 5B1, and file data for 
which a retention term of 3 years has been set is stored in the 
second archive volume 5B2. 

0084. Only sets of file data with the same retention term 
are respectively stored in the respective archive volumes 
5B1 and 5B2. Accordingly, within the respective volumes 
5B1 and 5B2, the retention terms expire in succeeding order 
from the oldest file data, so that the need for retention is 
eliminated. When the retention term expires, this refers to a 
case in which the time elapsed from the initial storage of the 
file data in the archive volume has reached the retention term 
set for this archive volume (i. e., the retention term desig 
nated for the file data). 
0085. Accordingly, if the position of the first write pro 
hibiting pointer P2A is moved to the end address of the file 
data whose retention term has expired, the area in which this 
file data was stored is released, and the area is changed to an 
area into which writing is allowed. In other words, as a result 
of the position of the first write prohibiting pointer P2A 
being updated, the attributes of the areas storing data whose 
retention term has expired are changed from “writing pro 
hibited to “writing allowed”. 
0086) Next, the operation of this embodiment will be 
described. First, the archive managing part 1B orders the 
control part 4 to reset the write prohibiting pointer (S1). 
Then, the archive managing part 1B acquires the initial value 
of the write prohibiting pointer from the control part 4 (S2). 
As a result, the archive managing part 1B can utilize the 
archive volumes SB1 and SB2. 

0087. The application 1A can access a desired file stored 
in the on-line volume 5A, and can read out file data (S3). 
Furthermore, although this, is not shown in the figures, the 
application 1A can also update all or part of the read-out file 
data, and can store this data in the on-line Volume 5A. 

0088. When the archive timing set by the managing 
device 3 arrives, the archive managing part 1B reads out the 
specified data that is the object of archiving from the on-line 
volume 5A (S3). 
0089. The archive managing part 1B stores this read-out 

file data in a specified archive volume 5B1 or 5B2 (S4, S5). 
In other words, the archive managing part 1B checks the 
retention term set for the file data that is the object of 
archiving, and stores the file data in an archive volume set 
at a retention term that matches this retention term. Accord 
ingly, only file data with the same retention term is respec 
tively stored in the respective archive volumes 5B1 and 5B2. 
The respective expirations of the retention terms are met in 
succeeding order from the file data that was archived first. 
0090. As a result of being constructed as described 
above, the present embodiment has the following merits. In 
the present embodiment, the file data of respective files 6A 
through 6C can be sequentially stored in archive volumes 
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5B1 and 5B2 that allow random access. As a result, in the 
present embodiment, the archive volumes 5B1 and 5B2 can 
be used as a WORM device. Accordingly, for example, 
compared to an optical disk medium Such as a CD-R or the 
like, the archived file data can be read out relatively quickly, 
so that the convenience of the system is improved. 
0091. In the present embodiment, the various files 6A 
through 6C with respectively different attributes relating to 
archiving can be stored in the same or different archive 
volumes 5B1 and 5B2 in accordance with the designated 
retention terms. Specifically, for the respective files 6A 
through 6C, the respective retention terms are designate by 
the user or manager as a first attribute relating to archiving. 
Furthermore, the respective files 6A through 6C have the 
time of storage (archiving execution) in the archive Volumes 
5B1 and 5B2 as a second attribute relating to archiving, and 
are respectively archived at a timing originating in the 
respective file types. In the present embodiment, even in the 
case of a plurality of different types of files 6A through 6C 
with respectively different archiving execution timings, the 
files can be stored in archive Volumes corresponding to the 
retention term in cases where the designated retention terms 
are equal. 
0092. In the present embodiment, areas in which file data 
has already been stored are managed as write prohibited 
areas using write prohibiting pointers P. Accordingly, the 
archive volumes SB1 and SB2 can be used as a WORM 
device by means of a relatively simple construction. 
0093. In the present embodiment, pointers P2A and P2B 
that respectively detect the heads and ends of the write 
prohibited areas are used. Furthermore, in the present 
embodiment, the elapsed time from the storage of file data 
in the archive volume 5B2 is managed. In cases where this 
elapsed time reaches the retention term, the area in which 
this file data was stored is reused as a space area. As a result, 
the archive 5B2 can be repeatedly utilized, so that the cost 
of archive management can be reduced. 
0094. In the present embodiment, archive volumes in use 
can be re-utilized by resetting the write prohibiting pointers 
P. Accordingly, for example, in cases where the retention of 
stored file data becomes unnecessary as a result of editing or 
the like by the enterprise or organization in question, the 
archive Volume can be reset and used in another archive. 

0.095. Furthermore, in cases where there are few space 
areas in the archive volumes 5B1 and 5B2, archive process 
ing can also be continued using other archive Volumes, as 
shown in the examples described below. 
0096. Moreover, file management areas and data storage 
area can also be respectively disposed in the respective 
archive volumes 5B1 and 5B2, and file data can be stored in 
the data storage areas in a non-rewritable manner, as shown 
in the examples described below. Furthermore, as shown in 
the examples described below, first file management infor 
mation can be stored in the file management area, second file 
management information can be stored in the data storage 
area, and the respective sets of file management information 
can be associated. 

0097 Moreover, as is shown in the examples described 
below, in cases where file data is stored in a plurality of 
generations, the file names of the file data can be used as 
directory names, time information discriminating the respec 
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tive generations can be used as filed names for the data of 
these generations, and these names can be displayed on the 
screen of the managing device 3 or the like. 

1. FIRST EXAMPLE 

0098 FIG. 2 is a block diagram showing an overall 
outline of the storage system of the present invention. For 
example, as will be described later (respectively), this stor 
age system can be constructed so that the system comprises 
a host 10, an archive managing terminal 20, a Switch 30, a 
storage managing terminal 40, and a storage device 100. 
0099 For example, the host 10 can be classified as an 
open type host or a main frame type host. Examples of open 
type hosts include server machines that mount an all 
purpose OS (operating system) Such as Windows (registered 
trademark), UNIX (registered trademark) or the like, and 
that access the storage device 100 via a relatively all 
purpose communications protocol such as FC (Fibre Chan 
nel), iSCSI (Internet SCSI), TCP/IP (Transmission Control 
Protocol/Internet Protocol) or the like. Examples of main 
frame type hosts include main frame machines that access 
the storage device 100 via a communications protocol Such 
as FICON (Fibre Connection: registered trademark), 
ESCON (Enterprise System Connection: registered trade 
mark). ACONARC (Advanced Connection Architecture: 
registered trademark), FIBARC (Fibre Connection Archi 
tecture: registered trademark) or the like. 
0.100 For example, the host 10 can be connected to the 
storage device 100 via a communications network CN1, 
which may include a metal cable or fiber cable, a switch 30 
and the like. In the figures, only one host 10 is shown: 
however, a plurality of hosts 10 may be installed. Further 
more, open type hosts and main frame type hosts may be 
mixed. 

0101 For example, the host 10 can be constructed so that 
this host 10 comprises one or a plurality of HBA (host bus 
adapters) 11, a communications interface (hereafter "com 
munications I/F) 12 with the archive managing terminal 20, 
a device driver program (hereafter “device driver) 13, an 
OS 14, an archive managing part 15, and an application 
program (hereafter “application” ) 16. 
0102) Each HBA 11 performs communications with the 
storage device 100 on the basis of a specified protocol. For 
example, the communications I/F 12 performs data commu 
nications with the archive managing terminal 20 on the basis 
of a protocol such as TCP/IP or the like. 
0103) The device driver 13 controls the respective HBAs 
11 and communications I/F 12. For example, the application 
16 is an email program or document creation program. The 
archive managing part 15 manages the archiving of the file 
data. Further details will be described later; however, the 
archive managing part 15 stores file data constituting the 
object of archiving that is created by the application 16 or 
the like in specified Volumes at a specified timing. 
0.104 For example, the archive managing terminal 20 is 
connected to the host 10 via a communications network CN4 
such as an LAN, the internet or the like. For example, the 
archive managing terminal 20 comprises a user interface 
(hereafter “UI”) 21 such as a web browser or the like. The 
system manager or user can indicate the archive execution 
timing and the like to the archive managing part 15 via the 
UI 21. 
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0105. The switch 30 is a relay device that connects the 
host 10 and the storage device 100. The host 10 and storage 
device 100 may also be connected without interposing a 
switch 30. The host 10 and storage device 100 may also be 
connected via a plurality of switches 30. 
0106 The storage managing terminal 40 is a device that 

is used to collect various types of information regarding the 
storage device 100 via a service processor (SVP) 170 
described later, and to send necessary commands to the 
storage device 100. For example, the storage managing 
terminal 40 is connected to the SVP 170 via a communica 
tions network CN2 such as an LAN (local area network) or 
the like. For instance, the storage managing terminal 40 
comprises a GUI (graphical user interface) based on a web 
browser, and can collect various types of information and 
input commands by logging into a WWW (World Wide 
Web) server provided by the SVP 170. Furthermore, a 
construction that manages the state of the storage device 100 
from the host 10 may also be used. 
0107 For example, the storage device 100 can be con 
structed so that this storage device 100 comprises a plurality 
of CHAS 110 (Channel Adapters) 110, a plurality of DKAS 
(DisK Adapters) 120, a cache memory 130, a shared 
memory 140, a connection control part 150, a storage part 
160, and the abovementioned SVP 170. 
0108) A plurality of CHAs 110 can be installed in the 
storage device 100. The respective CHAs 110 are control 
packages that control data transfer with the HBAS 111. The 
respective CHAS 110 can comprise a plurality of commu 
nications ports 111, and can be connected with one or more 
hosts 10. In cases where a plurality of hosts 10 are present, 
the respective CHAS 110 can individually control data 
transfer with the plurality of hosts 10. 
0109) A plurality of DKAS 120 can be installed in the 
storage device 100. The respective DKAS 120 are control 
packages that respectively control data transfer with the 
storage part 160. For example, the respective DKAS 120 
access the respective disk drives 161 by converting logical 
blockaddresses (LBA) designed by the host 10 into physical 
disk addresses, and perform the reading of data or writing of 
data. 

0110. The cache memory 130 stores write data that is 
written in from the host 10, and read data that is read out to 
the host 10. For example, the cache memory 130 can be 
constructed from a volatile or non-volatile memory. In cases 
where the cache memory 130 is constructed so as to include 
a volatile memory, it is desirable that memory backup be 
performed using a battery power Supply or the like (not 
shown in the figures). 
0111 For example, the shared memory (also called a 
“control memory”) 140 can be constructed from a non 
Volatile memory; however, this memory can also be con 
structed from a volatile memory. For instance, control 
information, management information and the like are 
stored in the shared memory 140. This information such as 
control information and the like can be multiplex-managed 
by a plurality of memories 140. For example, control 
information Such as which Volumes are constructed from 
which disk drives 161, which volumes can be utilized by 
which hosts 10 and the like is stored in the table T. 

0112 The shared memory 140 and cache memory 130 
can be constructed from respectively separate memory pack 
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ages, or the cache memory 130 and shared memory 140 can 
be disposed inside the same memory package. Furthermore, 
a portion of one memory may be used as a cache area, and 
another portion of the same memory may be used as a 
control area. In other words, the shared memory and cache 
memory may be constructed as the same memory or 
memory group. 

0113. The connection control part 150 connects the 
respective CHAS 110, the respective DKAS 120, the cache 
memory 130 and the shared memory 140 to each other. As 
a result, all of the CHAs 110 and DKAS 120 can separately 
access the cache memory 130 and shared memory 140. For 
example, the connection control part 150 can be constructed 
from an ultra-high-speed cross bar Switch or the like. 
0114) Furthermore, the CHAS 110, DKAS 120, cache 
memory 130 and shared memory 140 can be concentrated in 
one or a plurality of controllers. 
0115 The storage part 160 is constructed so that this 
storage part comprises numerous disk drives 161. The 
storage part 160 can be installed together with controller 
parts such as the respective CHAS 110 and respective DKAS 
120 or the like inside the same housing, or can be installed 
in a separate housing from these controller parts. 
0116 For example, the storage part 160 can be con 
structed by mixing a plurality of different types of disk 
drives 161. In regard to these disk drives 161, for example, 
FC disks (fibre channel disks), SCSI (small computer system 
interface) disks, SATA (serial AT attachment) disks, SAS 
(serial attached SCSI) disks and the like may be used. 
Furthermore, the types of disks used are not limited to the 
above; there may be cases in which memory devices com 
parable to the disk drives shown as examples, or memory 
device that will be developed in the future, can be used. For 
example, a construction in which Volumes are formed using 
semiconductor memory devices is also possible. 
0.117) A plurality of parity groups (also called RAID 
groups) 162 may be installed in the storage part 160. The 
respective parity groups 162 are constructed from physical 
disks 161 of the same type. Specifically, a certain parity 
group 162 is constructed only from FC disks, while another 
parity group 162 is constructed only from SATA disks. 

0118. Furthermore, one or more logical volumes (also 
called LDEVs) can be installed in the logical storage areas 
respectively provided by the respective parity groups 162. 
By causing these logical volumes to correspond to LUs 
(logical units), the open type host 10 can recognize and 
utilize these volumes as physical memory devices. Further 
more, the Volumes that are the object of access of the open 
type host 10 are LUs; however, the object of access of a main 
frame type host consists of logical volumes (LDEVs). 
0119) The memory resources used by the storage device 
100 need not all be present inside the storage device 100. 
The storage device 100 can also incorporate and utilize 
memory resources of other storage devices located outside 
the storage device 100 as though these resources were its 
own memory resources. 

0120) For example, the SVP 170 is connected the respec 
tive CHAS 110 via an internal network CN3 such as an LAN 
or the like. The SVP 170 can also detect the States of the 
respective DKAS 120 by accessing the shared memory 140 
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via the CHAS 110. The SVP 170 collects various States 
inside the storage device 100, and provides these states to 
the storage managing terminal 40, either 'as is or following 
processing. Furthermore, the SVP 170 can also register data 
input from the storage managing terminal 40 in the table T 
inside the shared memory 140. 

0121 FIG. 3 is schematic structural diagram focusing on 
the main construction of the storage system. For example, 
the storage device 100 can comprise a control part 200, an 
on-line volume 300, and an archive volume 400. 

0122) The control part 200 controls the overall operation 
of the storage device 100; in concrete terms, for example, 
this part concentrates the control functions of the respective 
CHAs 110 and the respective DKAS 120. The control part 
200 can comprise an I/O processing part 210 and a pointer 
managing part 220. 

0123 The on-line volume 300 is a volume that is utilized 
by the application 16, and can respectively store various 
types of files 310 through 330. The document files 310 are 
files that are created by the user, Such as documents, 
drawings and the like. The control files 320 are files that are 
created by the OS 14 of the host 10 or the like, such as (for 
example) construction setting files, installation history files 
and the like. The batch job files (“batch files' in the figures) 
330 are files that are created by batch job programs. 

0.124. The archive volume 400 is used to store the data of 
the files stored in the on-line volume 300. Details of the 
archive volume 400 will be further described later; however, 
the data storage areas 420 of this volume include write 
prohibited areas 430 and write allowed areas 440. 

0125 The write prohibited areas 430 are storage com 
pleted areas in which file data read out from the on-line 
volume 300 has been stored. The end addresses of the write 
prohibited areas 430 are managed by write prohibiting 
pointers 401. The write allowed areas 440 are space areas 
into which new file data can be written and stored. 

0126) Next, the construction of the control part 200 will 
be described. The I/O processing part 210 separately pro 
cesses access requests (read requests and write requests) 
from the host 10 for either the on-line volume 300 or archive 
volume 400. 

0127. In the case of a read request, the I/O processing part 
210 reads out data from either the on-line volume 300 or 
archive volume 400, or both, and stores this data in the cache 
memory 130 (this is called staging processing). The I/O 
processing part 210 transmits the staged data to the host 10. 

0128. In the case of a write request, the I/O processing 
part 210 temporarily stores the write data received from the 
host 10 in the cache memory 130, and immediately notifies 
the host 10 that the processing of the write request has been 
completed. Subsequently, the I/O processing part 210 stores 
the write data stored in the cache memory 130 in a specified 
position of a specified Volume (this is called destaging 
processing). A system in which the time at which the host 10 
is notified of the completion of processing and the time at 
which writing into the volume is performed are thus different 
is called an asynchronous system. In contrast, a system in 
which the host 10 is notified of the completion of processing 
after the write data received from the host 10 has been 
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written into a specified Volume is called a synchronous 
system. Either of these systems may be used. 
0129. In cases where the request is a write request to the 
archive volume 400, the I/O processing part 210 queries the 
pointer managing part 220 as to the value of the write 
prohibiting pointer 401. Then, in cases where the I/O pro 
cessing part 210 judges that the request is a write request for 
a write prohibited area 430, for example, the I/O processing 
part 210 notifies the host 10 that writing is impossible or the 
like, and excludes Such writing. 
0.130. The pointer managing part 220 manages the write 
prohibited areas 430 of the archive volume 400. File data 
that is archived is continuously written without gaps into the 
archive volume 400 in succeeding order from the head. 
Then, the value of the end address of the last file data that 
is written into the archive volume 400 is set as the write 
prohibiting pointer 401. Accordingly, the range extending 
from the starting address of the data storage area 420 to the 
address indicated by the write prohibiting pointer 401 
becomes a write prohibited area 430. 
0131 The I/O processing part 210 allows the writing of 

file data into the write allowed areas (also called space areas) 
440, but prohibits the writing of file data into the write 
prohibited areas 430. Furthermore, one or a plurality of sets 
of file data are continuously written into the archive volume 
400 in succeeding order from the head of the volume. Thus, 
the archive volume 400 is utilized as an add-on type storage 
Volume. 

0.132. Now turning an eye toward the host 10 and archive 
managing terminal 20, the archive managing part 15 com 
prises an archive managing table T1. Details will be 
described later; however, the archive managing table T1 
comprises information that is used to manage the archive 
timing and the like, and is stored in a memory device 
belonging to the host 10. By referring to the archive man 
aging table T1, the archive managing part 15 reads out file 
data that is the object of archiving from the on-line volume 
300, and stores this file data in the archive volume 400. 
0.133 The archive managing terminal 20 respectively 
realizes a plurality of functions 22 through 25 via the UI 21. 
In archive Volume registration processing 22, for example, 
the Volumes that are to be used in archiving are selected and 
registered in the archive managing part 15. For instance, the 
archive object designation processing 23 indicates the files 
that are to be archived to the archive managing part 15. 
Furthermore, for example, the archive acquisition indication 
processing 24 indicates the storage of the designated file 
data in the archive volume 400 to the archive managing part 
15. The archive file display processing 25 causes informa 
tion relating to the file data stored in the archive volume 400 
to be read out by the archive managing part 15, and causes 
this data to be displayed on the terminal screen of the archive 
managing terminal 20. 
0.134. When archiving is performed, the archive manag 
ing part 15 acquires the value of the write prohibiting pointer 
401 from the pointer managing part 220. Then, the archive 
managing part 15 reads out the specified file data from the 
on-line volume 300, and writes this read-out data into a 
space area 440 of the archive volume 400. 
0135) Details of the archive volume 400 will be described 
with reference to FIGS. 4 and 5. FIG. 4 is an explanatory 
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diagram which shows the overall construction of the archive 
volume 400 in model form. For example, he archive volume 
400 can be divided into a file management area 410 and a 
data storage area 420. 
0136. The file management area 410 stores file manage 
ment information 411 relating to the file data that is stored 
in the data storage area 420. The file management informa 
tion 411 can be rewritten in the file management area 410. 
In cases where new file data is written into the data storage 
area 420, file management information 411 relating to this 
file data is written into the file management area 410. 
Furthermore, in cases where file data stored in the data 
storage area 420 is overwritten, the file management infor 
mation 411 relating to the overwritten old file data can be 
deleted or overwritten, and new file management informa 
tion 411 can be stored. 

0137 The data storage area 420 is an area that is used for 
the writing of file data. A plurality of sets of file data can be 
continuously stored in a non-rewritable manner in the data 
storage area 420. Areas within the data storage area 420 in 
which the writing of file data has been completed are 
managed in a non-rewritable manner as write prohibited 
areas 430. Unused areas within the data storage area 420 into 
which file data has not yet been written constitute write 
allowed areas 440. 

0138. The respective sets of file data stored in the data 
storage area 420 can be divided into file management 
information 431 and data proper 432. The file management 
information 431 is constructed from management informa 
tion relating to the file data. The file management informa 
tion 431 for the respective sets of file data and the respective 
sets of file management information 411 stored in the file 
management area 410 are associated with each other. 
0139 Reference will now be made to FIG. 5. FIG. 5 is 
an explanatory diagram showing one example of a more 
detailed data structure of the archive volume 400. 

0140 For example, the volume name of the archive 
volume 400, the name of the owner of the archive volume 
400 and the preparation data of the archive volume 400 can 
be stored in the head address “0” of the archive volume 400. 
Following this, the size (L0) of the file management area 410 
is stored, and a plurality of sets of file management infor 
mation 411 are respectively stored in a rewritable manner 
following this size information. 
0141. In other words, the area L0 extending from the 
head address 0 to the address A1 of the archive volume 400 
constitutes a file management area 410. Furthermore, for 
example, the size (L0) of the file management area 410 is a 
fixed value that is set with the necessary margin being taken 
into account beforehand. 

0142 For example, the file management information 411 
can be constructed so that this information includes the file 
name, file size, storage destination address of the data 
proper, date and time of storage in the archive volume 400, 
and storage destination address of the file management 
information 431. Accordingly, by referring to the file man 
agement information 411, it can easily be ascertained if the 
object file data is being stored in one of the write prohibited 
areas 430. 

0143. The area from the address A1 on is used as a data 
storage area 420. First file data is stored in the area extending 
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from the address A1 to the address A3. If this is viewed in 
detail, file management information 431 for the first file data 
is stored in the area extending from the address A1 to the 
address A2. Then, data proper 432 is stored in an area with 
a size (L3) extending from the address A2 to the address A3. 
0144) Next, second file data is stored in the area extend 
ing from the address A3 to the address A5. To describe this 
in greater detail, file management information 431 for the 
second file data is stored in the area extending from the 
address A3 to the address A4, and data proper 432 is stored 
in an area with a size (L4) extending from the address A4 to 
the address A5. 

0145 Here, for example, the file management informa 
tion 431 stored in the write prohibited area 430 can be 
constructed so that this information includes the file name, 
file size, storage address of the data proper, Storage date and 
time, and head address of the next space area. 
0146 The head address of the next space area is head 
address of other file data that is to be stored following the 
abovementioned file data. The file data is constructed from 
file management information 431 and data proper 432, and 
is stored beginning from the file management information 
431. Accordingly, the head address of the next space area is 
the same as the storage destination address of the file 
management information 431 for the file data that is to be 
stored next. In other words, the storage destination of the file 
management information 431 for the file data that is to be 
stored next can easily be acquired by referring to the file 
management information 431. 

0147 File data is not written into the area from the 
address AS on, so that this area constitutes a write allowed 
area 440. 

0.148. In the example shown in FIG. 5, the area with a 
size (L0) extending from head address 0 of the archive 
volume 400 is a file management area 410 that can be used 
in a rewritable manner. Following the file management area 
410, an area with a size (L1)+size (L2) is used as an add-on 
type data storage area 420. Within this data storage area 420, 
an area with a size of (L1) is used as a write prohibited area 
430 into which a plurality of sets of file data are written, and 
an area with a size of (L2) following this is used as a space 
aca. 

0.149 FIG. 6 is an explanatory diagram showing 
examples of the constructions of various tables used in 
archive management. First, FIG. 6 (a) shows the archive 
managing table T1. This archive managing table T1 is 
created for each archive volume 400. For example, the 
archive managing table T1 can be constructed by associating 
the file name or directory name that is set as the object of 
archiving, the retention term of this data, and the archive 
timing trigger type. 

0.150 Here, the file name or directory name that is the 
object of archiving can be constructed as path information 
used to access this object of archiving. The retention term, 
for example, can be designated by the user or system 
manager as 1 year, 3 years or the like. 

0151. For example, the archive timing can be divided into 
the two main categories of manual starting and automatic 
starting. Manual starting refers to a case in which archiving 
is executed by a manual operation performed by the user or 
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system manager. Automatic starting refers to the automatic 
execution of archiving on a specified predetermined periodic 
basis such as “daily at noon”, “ end of every 
month' or the like. 

0152 FIG. 6 (b) shows the write prohibiting pointer 
managing table T2. This pointer managing table T2 is used 
by the pointer managing part 220. For example, the pointer 
managing table T2 can be constructed by associating the 
pointer movement date and time, and the value of the write 
prohibiting pointer 401. Specifically, this pointer managing 
table T2 can be constructed as a history managing table for 
the write prohibiting pointer 401. The end address of the data 
proper 432 is prepared as the value of the pointer 401. A 
logical block address (LBA) can be use as this address. In 
cases where history management of the pointer 401 is 
performed, the most recent write prohibited address alone 
may be stored instead of the table shown in the figures. 

weekly''. 

0153. Next, the operation of the storage system will be 
described with reference to FIGS. 7 through 10. Further 
more, the flow charts described below indicate respective 
outlines of processing, and are different from the actual 
programs. Moreover, “step” is abbreviated as “S” below. 
0154 FIG. 7 is a flow chart which shows an outline of the 
archive setting processing. The system manager accesses the 
archive managing part 15 via the archive managing terminal 
20 (S.11). Address information for the volume that is used as 
the archive Volume is registered in the archive managing 
part 15 (S12). 
0155 Next, in accordance with instructions from the 
system manager, the archive managing part 15 issues a reset 
command for the write prohibiting pointer 401 to the 
mounted archive volume 400 (S13). In accordance with this 
reset command, the control part 200 of the storage device 
100 returns the value of the write prohibiting pointer 401 set 
in the archive volume 400 to “0”, and thus resets this value. 
Furthermore, in cases where a new unused Volume is used 
as the archive Volume, the write prohibiting pointer is unset; 
accordingly, there is no need to issue a reset command in 
Such cases. 

0156 Next, the system manager designates the file or 
directory that is the object of archiving, the archiving policy 
(type of archive timing) and the like via the archive man 
aging terminal 20, and registers such information in the 
archive managing table T1 (S14). 
0157 FIG. 8 is a flow chart showing the archive acqui 
sition processing. This processing is executed each time that 
a specified instant in time arrives (S21: YES). 
0158. The archive managing part 15 refers to the archive 
managing table T1, and checks the file name or directory 
name that is registered as the object of archiving (S22). The 
archive managing part 15 then checks the archiving period 
of the file or directory (hereafter referred to as the “file or the 
like in some cases) that is the registered object of archiving 
(S23). 
0159. The archive managing part 15 checks whether or 
not the archiving period (archive timing) of the abovemen 
tioned file or the like has arrived (S24). In cases where the 
archiving period has arrived (S24: YES), the archive man 
aging part 15 judges whether or not the updating date and 
time of this file or the like is more recent than the updating 
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date and time at the time of the previous archiving (S25). In 
cases where the updating date and time of this file or the like 
is more recent than that at the previous archiving (S25: 
YES), a difference is generated in the file data, so that 
archiving is meaningful. 
0.160 On the other hand, in cases where the archiving 
period set for this file or the like has not arrived (S24: NO), 
or in cases where the updating date and time of the file or the 
like matches the previous updating date and time (S25:NO), 
there is no need to store the data of this file or the like in the 
archive Volume 400. Accordingly, the archive managing part 
15 refers to the archive managing table T1, and moves to the 
next file or the like (S26). Then, the archive managing part 
15 repeats the processing of the abovementioned S22 
through S25. 
0.161 In cases where the archiving period has arrived 
(S24: YES) and the file or the like has been updated since the 
previous archive acquisition time (S25: YES), the archive 
managing part 15 reads out the most recent value of the write 
prohibiting pointer 401 from the control part 200 of the 
storage device 100 (S27). 
0162. On the basis of the read-out value of the write 
prohibiting pointer 401, the archive managing part 15 cal 
culates the space area size of the archive volume 400 (S28), 
and judges whether or not there are Sufficient space areas 
440 in the archive volume 400 (S29). Thus, since the archive 
volume 400 is continuously used in succeeding order from 
the head address, if the initial size of the archive volume 400 
is known, the size of the space area 440 can be determined 
by the value of the write prohibiting pointer 401. Here, the 
term "sufficient space area” refers to an empty capacity that 
is equal to or greater than the size of the file data that is the 
object of archiving. 
0163. In cases where a sufficient space area is present in 
the archive volume 400 (S29: YES), the archive managing 
part 15 creates file management information 431 for the file 
data that is the object of archiving (S30). In this case, 
furthermore, the archive managing part 15 calculates the 
head address of the space area 440 in which the next file data 
is to be stored (S30). 
0164. Then, the archive managing part 15 continuously 
writes the file data that is the object of archiving into the 
space area 440 from the head of the space area 440 (S31). 
As is shown in both FIGS. 4 and 5, the archive managing 
part 15 stores the file management information 431 and data 
proper 432 in the data storage area 420 of the archive 
volume 400. Furthermore, the archive managing part 15 
stores the file management information 411 in the file 
management area 410. 
0.165. In cases where a sufficient space area 440 is not 
present in the archive volume 400 (S29: NO), the archive 
managing part 15 searches for other utilizable empty Vol 
umes (S32). In cases where a utilizable empty volume is 
discovered (S33: YES), the archive managing part 15 stores 
the file data in this volume (S30, S31). In cases where a 
utilizable empty volume cannot be found (S33: NO), the 
archive managing part 15 notifies the system manager via 
the archive managing terminal 20 that archiving is impos 
sible due to an insufficient archive volume (S34). For 
example, the system manager that has received this error 
notification can prepare archive volumes by adding on disk 
drives 161 or the like. 
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0166 FIG. 9 is a flow chart showing the I/O processing 
that is performed by the control part 200 of the storage 
device 100. When the control part 200 receives a command 
from the host 10 (S41: YES), the control part 200 judges 
whether or not this received command is a read command 
(S42). 
0167. In cases where a read command is received from 
the host 10 (S42: YES), the control part 200 reads out the 
requested data from the on-line volume 300, and transmits 
this data to the host 10 (S43). 
0168 In cases where the command received from the 
host 10 is not a read command (S42: NO), the control part 
200 judges whether or not this command is a write command 
(S44). In cases where a write command is received from the 
host 10 (S44: YES), the control part 200 checks the value of 
the write prohibiting pointer 401 (S45), and judges whether 
or not this is a write command whose object is a write 
prohibited area 430 (S46). The command received from the 
host 10 contains address information that is used to specify 
the object data. Accordingly, the area that is the object of this 
command can be discriminated by comparing this address 
information and the value (LBAi) of the write prohibiting 
pointer 401. 
0169. In cases where this writing of data is not the writing 
of data into a write prohibited area 430 (S46: NO), i.e., in 
the case of a write command whose object is a space area 
440, the control part 200 writes the file data into the space 
area 440 (S47), and updates the value of the write prohib 
iting pointer 401 (S48). As was described above, the file data 
is continuously written in order from the head of the space 
area 440 without any gaps. 
0170. On the other hand, in the case of a write command 
whose object is a write prohibited area 430 (S46: YES), the 
control part 200 rejects this write command (S49). For 
example, the control part 200 notifies the host 10 that writing 
cannot be performed into the designated volume 400. As a 
result, the alteration or deletion of the file data already stored 
in the archive volume 400 can be prevented in advance. 
0171 Furthermore, in cases where a command received 
from the host 10 is neither a read command nor a write 
command (S44: NO), the control part 200 performs ordinary 
processing in accordance with this command (S50). For 
instance, state checking commands and the like may be cited 
as examples of Such commands. 
0172 Furthermore, in the abovementioned flow chart, for 
convenience of description, a judgment is made as to 
whether or not the command received from the host 10 is a 
read command, and in cases where this command is not a 
read command, a judgment is made as to whether or not this 
command is a write command. In actuality, however, com 
mand discriminating information that indicates the type of 
the command is contained within the command. Accord 
ingly, it can immediately be detected from this command 
discriminating information whether the command corre 
sponds to a read command, write command or some other 
type of command. 
0173 FIG. 10 is a flow chart which shows the write 
prohibiting pointer management processing. The control 
part 200 of the storage device 100 judges whether or not 
read-out of the pointer 401 has been requested by the host 10 
(S61). 
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0.174. In cases where read-out of the pointer 401 has been 
requested by the host 10 (S61: YES), the control part 200 
reads out the most recent value of the pointer 401 (S62), and 
transmits this value to the host 10 (S63). 
0.175. In cases where the request from the host 10 is not 
a request for the read-out of the value of the pointer 401 
(S61: NO), the control part 200 judges whether or not reset 
of the pointer 401 has been requested by the host 10 (S64). 
In cases where reset of the pointer 401 has been requested 
(S64: YES), the control part 200 resets the value of the 
pointer 401 to “0” (S65). As a result, the archive volume 400 
that is managed by this pointer 401 is initialized, so that new 
data can be written into this volume. 

0176 FIG. 11 is a model diagram which shows the 
variation in the conditions of utilization of the archive 
volume 400. FIG. 11 (a) shows the initial state. In the initial 
state, no file data is stored in the archive volume 400. 

0177. As is shown in FIGS. 11 (b) and (c), file data that 
is the object of archiving is gradually stored in the archive 
volume 400 as time passes. The value of the write prohib 
iting pointer 401 is updated each time that file data is written 
into the archive volume 400. The most recent value of the 
pointer 401 indicates the end address of the most recent file 
data written into the archive volume 400. 

0.178 Eventually, as is shown in FIG. 11 (d), the archive 
volume 400 reaches a full state. The archive volume 400 in 
this full state can be left "as is in the storage device 100. 
Alternatively, backup of the full archive volume 400 may be 
obtained on Some other memory device Such as a tape device 
or the like. 

0.179 Furthermore, in cases where the archive volume 
400 has become unnecessary, this archive volume 400 can 
be reutilized as an empty volume by resetting the write 
prohibiting pointer 401. 

0180. As a result of being constructed as described 
above, the present example offers the following merits. In 
the present example, the file data of respective files 310 
through 330 can be stored sequentially in an archive volume 
400 that allows random access. As a result, the archive 
volume 400 can be utilized as a so-called WORM device. 
Accordingly, compared to the WORM device of an optical 
disk medium, file data can be read out at a relatively high 
speed, so that the convenience of the system is improved. 

0181. In the present example, areas in which file data has 
already been stored are managed as write prohibited areas 
430 using a write prohibiting pointer 401. When the host 10 
stores file data, the host 10 can acquire the value of the write 
prohibiting pointer 401 and perform archiving. Accordingly, 
the archive volume 400 can be used as a WORM device by 
means of a relatively simple construction. 

0182. In the present example, the archive volume 400 in 
use can be re-utilized by resetting the write prohibiting 
pointer 401. Accordingly, in cases where there is no longer 
a need to retain file data, the pointer set in this archive 
volume can be reset, and the archive volume can be used for 
other archiving. 

0183 In the present example, in cases where there are 
few space areas 440 in the archive volume 400, a search can 
be made for other archive Volumes, and archive processing 
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can be performed using other archive volumes that are thus 
found. Accordingly, the convenience of the system is 
improved. 
0184 In the present example, a file management area 410 
and data storage area 420 are respectively disposed in the 
archive volume 400, and file data is stored in the data storage 
area 420 in a non-rewritable manner. Furthermore, a con 
struction is used in which first file management information 
411 is stored in the file management area 410, second file 
management information 431 is stored in the data storage 
area 420, and these respective sets of file management 
information 411 and 431 are associated. Accordingly, the 
control part 200 can easily grasp what type of file data is 
stored in which area of the volume 400 merely by accessing 
the file management area 410. Furthermore, even if by some 
chance all or part of the data in the file management area 410 
should be lost, the file management information 411 can be 
restored on the basis of the file management information 431 
in the data storage area 420, so that the reliability is 
improved. 

2. SECOND EXAMPLE 

0185. A second example will be described with reference 
to FIGS. 12 through 26. In this example, files that are the 
object of archiving are classified beforehand, and the system 
is devised so that archiving is performed automatically with 
the archive period defined for each type of file. Furthermore, 
in this example, the archive volume is recycled using a 
plurality of write prohibiting pointers. This example corre 
sponds to a modification of the first example, and all or part 
of the construction described in the first example may be 
cited if necessary. 
0186 FIG. 12 is a block diagram which shows the main 
construction of the storage system in schematic form. As in 
the first example, this storage system comprises a host 10, an 
archive managing terminal 20, and a storage device 100. The 
storage system of the present example comprises all of the 
construction described with reference to FIG. 2; here, a 
redundant description is omitted. 
0187. The host 10 can be constructed so that this host 10 
comprises a device driver 13, an OS 14, an archive manag 
ing part 15A, and an application 16. The archive managing 
part 15A can utilize an archive management table T10. 
0188 The storage device 100 comprises a control part 
200A. The control part 200A can be constructed so that this 
control part 200A comprises an I/O processing part 210, a 
pointer managing part 220, a retention term managing part 
230, and a clock 240. 
0189 The pointer managing part 220 manages the write 
prohibited areas 430 using a plurality of write prohibiting 
pointers 401 and 402. The first write prohibiting pointer 
(hereafter referred to as the “first pointer) 401 specifies the 
head address of the write prohibited area 430. The second 
write prohibiting pointer (hereafter referred to as the “sec 
ond pointer) 402 specifies the end address of the write 
prohibited area 430. Accordingly, the write prohibited area 
430 is managed as an area that extends from the address 
indicated by the first pointer 401 to the address indicated by 
the second pointer 402. 
0190. The retention term managing part 230 manages 
whether or not the retention terms of the respective sets of 
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file data stored in the archive volume 400 have expired. The 
retention term managing part 230 respectively manages the 
dates on which the respective sets of file data were stored in 
the archive volume 400 by means of an archive data man 
agement table T3 (FIG. 13) stored in the retention term 
storage part 231, and clock information from the clock 240. 
0191 Specifically, for the respective sets of file data 
stored in the archive volume 400, the retention term man 
aging part 230 manages whether or not the time elapsed 
from the storage of the file data has reached the retention 
term set for the archive volume 400 (i.e., the retention term 
set for the file data). 
0.192 FIG. 13 is an explanatory diagram showing one 
example of the archive data management table T3. This table 
T3 is used to manage the dates on which respective sets of 
file data were stored in the archive volume 400, and the head 
addresses of the respective sets of file data (in correspon 
dence with each other). The archive data management table 
T3 manages the respective sets of file data stored in the 
respective archive volumes for each archive volume. In 
FIG. 13, the conditions of management for a single archive 
volume are shown; however, a plurality of archive volumes 
can be respectively managed by adding Volume numbers. 
0193 The archive management table T3 can be used for 
a plurality of purposes. The first purpose is to determine 
whether or not the retention term of given file data has 
expired. In order to achieve this object, the dates on which 
respective sets of file data were stored in the archive volume 
(hereafter also referred to as “registration dates') are respec 
tively stored in the management table T3. 
0.194. A judgment can be made as to whether or not the 
term for which given file data is to be retained has ended by 
counting the number of days elapsed from the registration 
date (Datei). Information relating to “dates' such as the 
registration data and number of days elapsed can be obtained 
by various methods. In the present example, a clock 240 is 
used in which the output value (date code) is increased by 1 
every day. 

0.195. If the output value of the clock 240 at the start of 
operation is set at “0”, then the clock 240 will output “1” on 
the following day, and will output “7” after one week. 
Accordingly, the number of days elapsed from the storage of 
the file data in the archive volume can be determined by 
comparing the current data code with the date code for the 
date on which this file data was stored. 

0196. For instance, in a case where the current date code 
is “765” and the registration data of a certain set of file data 
is “399, the number of days elapsed for this file data is 366 
days (=765-399). In a case where "365 days' is designated 
as the retention term of this file data, i. e., in a case where 
the archive volume in which this file data is stored is a 
volume used for 1 year retention, the prohibition on writing 
onto file data for which the number of elapsed days has 
reached 366 days can be released. 
0197) The control part 200A releases the prohibition on 
writing onto file data whose retention term has expired by 
updating the value of the first pointer 401 to the head address 
(“LBA #200” in FIG. 13) of the file data that is to be stored 
next after the file data whose retention term has elapsed. 
Thus, the registration dates (archive dates) of the respective 
sets of file data present in the respective archive Volumes can 
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be individually grasped, so that it can easily be ascertained 
whether or not the retention terms of the respective sets of 
file data have expired. Furthermore, by moving the first 
pointer 401 to the head of the file data that is to be stored 
next after the file data whose retention term has expired, it 
is possible to release the prohibition of writing onto the file 
data whose retention term has expired, so that this area can 
be re-utilized as a space area. 
0198 The second purpose of the archive date manage 
ment table T3 is to manage the respective write prohibiting 
pointers 401 and 402. In order to achieve this object, the 
head addresses of the sets of file data are stored in the 
management table T3. The value of the first pointer 401 
which specifies the starting position of the write prohibited 
area 430 coincides with the head address of the file data 
having the oldest registration date within the archive vol 
ume. The value of the second pointer 402 which specifies the 
end position of the write prohibited area 430 coincides with 
the end address of the file data having the most recent 
registration date within the archive volume. Furthermore, 
the sizes of the respective sets of file data can be determined 
by comparing the head addresses of adjacent sets of file data. 
0199 Thus, the values of the respective pointers 401 and 
402 can be respectively grasped by managing the head 
addresses of the respective sets of file data stored in the 
respective archive Volumes by means of the management 
table T3. As a result, furthermore, variations in the values of 
the respective pointers 401 and 402, i. e., the movement 
histories of the respective pointers 401 and 402, can be 
managed at the same time. 

0200 Thus, the archive data management table T3 simul 
taneously realizes a plurality of purposes by storing the dates 
(date it) on which the respective sets of file data were stored 
in the archive Volume and the head addresses in association 
with each other. Furthermore, if similar purposes can be 
achieved, a plurality of different tables may be used. 
0201 FIG. 14 is an explanatory diagram which shows 
one example of the archive management table T10 used by 
the archive managing part 15A. This management table T10 
is used to manage the archive timing for each type of file 310 
through 330 stored in the on-line volume 300. For example, 
the archive management table T10 can be constructed from 
a plurality of sub-tables T11 through T13 respectively cor 
responding to the types of files 310 through 330. 

0202 The user document type archive management table 
(hereafter referred to as the “user document type table”) T11 
manages the archiving of files 310 belonging to the user 
document type among the respective files 310 through 330 
stored in the on-line volume 300. The user document type 
refers to a type of file that is prepared by the user, and whose 
archive period is to be determined by the user. For instance, 
document files, drawing files, image files, voice files and the 
like may be cited as examples of files 310 belonging to the 
user document type. 
0203 Files 310 belonging to the user document type are 
retained for an arbitrary number of days according to the 
judgment of the user who is the preparer of the file. 
Specifically, files 310 belonging to the user document type 
have an arbitrary or aperiodic nature with respect to archive 
management. More concretely, for example, such files 310 
may be stored in the archive volume each time that a revised 
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edition is prepared, and the time of completion of the revised 
edition is not known to anyone but the preparer. 
0204 Accordingly, in the user document type table T11, 
the table is constructed by associating file path information 
that is used to specify the file or the like that is the object of 
archiving, and the retention term for which this file or the 
like that is the object of archiving is to be protected. The user 
document type table T11 can be constructed without includ 
ing timing information relating to automatic archiving. 
0205 The control file type archive management table 
(hereafter referred to as the “control file type table”) T12 
manages the archive timing of files 320 belonging to the 
control file type among the respective files 310 through 330 
stored in the on-line volume 300. The control file type refers 
to (for example) types of files that are used for the control 
of the host 10, Such as system files and construction setting 
files used by the OS 14, installation history files and the like. 
0206. The control files 320 are to be periodically retained 
in the archive volume, and have a periodic nature with 
respect archive management. Accordingly, the control file 
type management table T12 is constructed by associating file 
path information used to specify files or the like that are the 
object of archiving, the retention terms of these files or the 
like, and the archive timing that is used to perform automatic 
archiving. For example, this archive timing can be appro 
priately set by the system manager in accordance with the 
nature of the control files 320 and the archiving policy, as 
"daily”, “weekly”, “end of the month” or the like. 
0207. The batch job file type archive management table 
(hereafter referred to as the batch job file type table”) T13 
manages the archiving of files belonging to the batch job file 
type among the respective files 310 through 330 stored in the 
on-line volume 300. The batch job file type refers to files that 
are created by batch job programs. These batch job file type 
files 330 can be automatically stored in the archive volume 
at the point in time that updating is completed. In common 
with user document file type files, these files have no 
periodicity; on the other hand, in common with files of the 
control file type, these files allow automatic archiving. 
0208. The batch job file type table T13 can be constructed 
by associating file path information used to specify the file 
or the like that is the object of archiving, and the retention 
terms for these files or the like. This management table T13 
does not require the setting of an automatic archive period. 
The reason for this is that it is sufficient to perform archiving 
at the point in time at which the object batch job files 330 are 
updated. 

0209 FIG. 15 is an explanatory diagram which shows an 
outline of the archive processing of the present example in 
model form. The archive managing part 15A manages 
archiving for a plurality of respectively different types of 
files Fa, Fb, Fc, Fd, Fe and Ff. 
0210 For example, these respective files Fa through Ff 
belong to the user document type, control file type, batch job 
file type or the like. Furthermore, the retention terms may be 
different even in the case of files that belong to the same 
type. For example, one retention term is 365 days (one year). 
Another retention term is 1095 days (3 years). Fa and Fb, FC 
and Fd, and Fe and Ff, respectively belong to the same file 
type, but are files for which mutually different retention 
terms are Set. 
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0211. In FIG. 15, file that are retained for 365 days are 
Fa, Fc and Fe, and files that are retained for 1095 days are 
Fb, Fd and Ff. The files Fa, Fc and Fe are stored in an archive 
volume 400 for which a retention term of 365 days is set 
beforehand. The files Fb. Fol and Ffare stored in another 
archive volume 500 for which a retention term of 1095 days 
is set beforehand. The times at which the respective files Fa 
through Ffare stored in a specified archive volume differs 
according to the respective file type. The user document type 
files Fa and Fb are respectively stored in a specified archive 
Volume according to a timing designated by the user. The 
files Fc and Fd of the control file type are respectively stored 
in a specified archive volume at a specified period set by the 
system manager. The files Fe and Ff of the batch job file type 
are respectively stored in a specified archive Volume auto 
matically at the point in time at which the files are updated. 
0212. In the case of the archive volume 400, the begin 
ning and end of the write prohibited area 430 are respec 
tively managed using a first pointer 401 and second pointer 
402. Similarly, in the case of the archive volume 500, the 
beginning and end of the write prohibited area 530 are 
respectively managed using a first pointer 501 and second 
pointer 502. 
0213 Furthermore, the archive dates and head addresses 
of the file data written into the archive volume 400 are 
managed by means of the archive management table T3. 
Similarly, the archive dates and head addresses of the file 
data written into the archive volume 500 are also managed 
by means of the archive management table T3. 
0214) Among the respective sets of file data stored in the 
archive volume 400, file data for which the number of days 
elapsed since the data was stored in the archive Volume has 
reached 365 days does not require further retention. Accord 
ingly, the areas in which file data whose retention term has 
expired is stored are released as write allowed areas 440. 
Specifically, the first pointer 401 is moved to the head 
address of the file data that is to be stored next after the file 
data whose retention term has expired. 
0215. Meanwhile, in cases where new file data whose 
retention term is set at 365 days is stored in the archive 
volume 400, this file data is continuously written in the 
space area 440 that follows the write prohibited area 430. 
Accordingly, as time passes, the write prohibited area 430 
successively moves through the archive volume 400. The 
write prohibited area 430 moves in the direction in which the 
addresses inside the Volume grow larger. 
0216) Similarly, in the other archive volume 500 as well, 
space areas 540 are respectively positioned on both sides of 
the write prohibited area 530, and the write prohibited area 
530 moves through the archive volume 500 as time passes. 
0217 Thus, the archive managing part 15A stores the file 
data in an archive volume for which a retention term that 
matches the retention term set for the file data has been set, 
at a timing corresponding to the type of this file data. 
Furthermore, the archive managing part 15A dissolves the 
prohibition on writing into areas in which file data whose 
retention term has ended is stored, and releases these areas 
as space areas. As a result, the write prohibited area moves 
through the archive volume, so that the archive volume is 
re-utilized in a cyclical manner. 
0218. Of course, in cases where the size and writing 
frequency (archiving frequency) of the file data are large 
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compared to the size of the archive volume, so that there is 
no balance between the size of the file data that is written and 
the size of the areas that are released, the archive volume 
will become full. In such cases, for example, the size of the 
archive Volume can be set, or the archiving frequency can be 
adjusted, so that a good match is obtained between the size 
of the file data that is written and the size of the areas that 
are released. 

0219. In the present example, since the archive volume is 
re-utilized in a cyclical manner, the file management infor 
mation that is stored in the file management area is fre 
quently rewritten. Even in cases where by some remote 
chance the file management area is damaged as a result of 
this frequent rewriting, the file management area can be 
restored by means of the file management information stored 
in the data storage area. 
0220 FIG. 16 is an explanatory diagram which shows 
one example of the setting screen used to perform archive 
management. The Volume registration screen G10 is shown 
on the upper side of FIG. 16, and the archive setting screen 
G20 is shown on the lower side of FIG. 16. 

0221) The volume registration screen G10 is used to 
register the Volumes used for archiving. For example, this 
screen G10 may include an address information input field 
G11, an archive device registration button G12, a volume 
initialization button G13, a retention term input field G14, 
and a retention term registration button G15. 
0222 Address information that is used to specify the 
volume for which use as the archive volume is planned or 
the archive volume for which initialization is planned is 
input into the address information input field G11 by the 
system manager. This address information need not be full 
path information, as long as this information is Sufficient to 
specify the Volume. Accordingly, for example, designation 
by means of the Volume number, Volume nickname or the 
like is also possible. Furthermore, for example, all utilizable 
Volumes may be displayed in a list, and the user may select 
from these volumes. 

0223 The archive device registration button G12 is a 
button that is used by the system manager to give approval 
regarding the use of the Volume specified by means of the 
address information input field G11 as the archive volume. 
The volume initialization button G13 is a button that ini 
tializes the volume specified by the address information 
input field. Operation of the initialization button G13 causes 
the values of the write prohibiting pointers associated with 
this volume to be reset. 

0224. In the retention term input field G14, a specified 
retention term is set by the system manager for the Volume 
specified by the address information input field G11. A 
construction may be used in which plurality of retention 
terms that can be set are prepared beforehand, and one 
retention term is selected from these; alternatively, a con 
struction may be used in which an arbitrary term can be 
input. The retention term registration button G15 is a button 
used by the system manager to request registration of the 
retention term input using the retention term input field G14. 
0225. Next, the archive setting screen G20 will be 
described. For example, the archive setting screen G20 may 
include an address information input field G21, a file type 
designation field G22, an automatic archiving frequency 
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input field G23, a retention term input field G24, a regis 
tration button G25, and a cancel button G26. 

0226. In the address information input field G21, the 
system manager or user specifies the file or directory that is 
the object of archiving. In the file type designation field G22, 
the system manager designates the type to which this file or 
the like belongs. For instance, the three types of user 
document type, control file type and batch job file type may 
be cited as file types. 

0227. In the automatic archiving frequency input field 
G23, the system manager or the like inputs the period at 
which the file or the like that is the object of archiving is 
stored in the archive Volume. Here, the automatic archiving 
frequency input field G23 is associated only with files or the 
like that require such a field. In the case of files or the like 
that are designated as the user document type, the automatic 
archiving frequency input field G23 does not appear. The 
reason for this is that the archiving time for files of the user 
document type is determined by the wishes of the user. 
Similarly, in the case of files of the batch job file type as 
well, the automatic archiving frequency input field G23 does 
not appear. As a result, the input of values (automatic 
archiving frequency values) that cannot be set for Such files 
or the like can be prevented in advance, so that the oper 
ability of the system can be improved. 

0228. In the retention term input field G24, the term for 
which the file or the like is to be retained is input by the 
system manager or the like. For example, in cases where the 
retention term differs according to the attributes of the file, 
a construction may be used in which information indicating 
the attributes of the file is acquired, and a retention term 
corresponding to this attribute information is automatically 
set. For instance, in cases where it is discriminated by means 
of an expander that the file is email, the value designated 
beforehand as the retention term for email can be automati 
cally input into the retention term input field G24. 

0229. Furthermore, the registration button G25 is a but 
ton that prompts the registration of the information input 
into the respective fields G21 through G24. The cancel 
button G26 is a button that requests cancellation of the 
information input into the respective fields G21 through 
G24. 

0230. Next, the operation of the storage system will be 
described. FIG. 17 is a flow chart showing an outline of the 
archive setting processing. 

0231. The system manager accesses the archive manag 
ing part 15A via the archive managing terminal 20 (S.111), 
and registers address information for the Volume used as the 
archive volume in the archive managing part 15A (S112). 
Next, the archive managing part 15A issues a reset command 
to the archive volume to reset the write prohibiting pointers 
(S113). As a result, the control part 200A respectively resets 
the values of the first pointer and second pointer set for the 
archive volume 4. 

0232 The system manager sets the retention term for the 
registered archive volume (S114). Next, the system manager 
designates the file or directory that is the object of archiving, 
the archiving policy and the like, and registers this infor 
mation in the archive management table T10 (S115). 
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0233 FIG. 18 is a flow chart showing the processing 
whereby an archive is automatically obtained. This process 
ing is executed each time that a specified point in time 
arrives (S121: YES). 
0234. The archive managing part 15A refers to the 
archive management table T10, and checks the file name or 
directory name that is registered as the object of archiving 
(S122). The archive managing part 15A also checks the 
archiving time of the file or the like that is the object of 
archiving (S123). 
0235. The archive managing part 15A judges whether or 
not the archiving time of this file or the like has arrived 
(S124). In cases where the archiving time has arrived (S124: 
YES), the archive managing part 15A judges whether or not 
the updating date and time of the file or the like is more 
recent than the updating date and time at the time of the 
previous archiving (S125). In cases where the most recent 
updating data and time of this file or the like is more recent 
than that of the previous archiving (S125: YES), this indi 
cates that a difference has been generated in the file data, so 
that archiving is meaningful. 

0236. On the other hand, in cases where the archiving 
time set for this file or the like has not yet arrived (S124: 
NO), or in cases where the updating date and time of the file 
or the like matches the previous updating date and time 
(S125: NO), there is no need to store the data of this file or 
the like in the archive volume 400. Accordingly, the archive 
managing part 15A refers to the archive management table 
T10, and moves to the next file or the like (S126). Then, the 
archive managing part 15A repeats the processing of the 
abovementioned S122 through S125. 
0237 Next, the archive managing part 15A selects an 
archive volume 400 for which a retention term has been set 
that is the same as the retention term set for the file data that 
is the object of archiving (it is assumed here that this is the 
volume 400) (S127). Then, the archive managing part 15A 
respectively acquires the most recent values of the first 
pointer 401 and second pointer 402 from the control part 
200A (S128). 
0238. On the basis of the values of the first pointer 401 
and second pointer 402, the archive managing part 15A 
calculates the space area size of the archive volume 400 
(S129), and judges whether or not there is a sufficient space 
area 440 in the archive volume 400 (S130). 
0239). In cases where a sufficient space area is present in 
the archive volume 400 (S130: YES), the archive managing 
part 15A creates file management information 431 for the 
file data that is the object of archiving (S131). In this case, 
the archive managing part 15A calculates the head address 
of the space area 440 in which the next file data is to be 
stored (S131). 
0240 The archive managing part 15A continuously 
writes the file data that is the object of archiving into the 
space area 440 from the head of the space area 440 (S132). 
The archive managing part 15A Stores the file management 
information 431 and data proper 432 in the data storage area 
420 of the archive volume 400, and stores the file manage 
ment information 411 in the file management area 410. 
0241. In cases where a sufficient space area 440 is not 
present in the archive volume 400 (S130: NO), the archive 
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managing part 15A searches for another utilizable empty 
volume (S133). In cases where a utilizable empty volume is 
found (S134: YES), the archive managing part 15A stores 
the file data in this volume (S131, S132). In cases where a 
utilizable empty volume cannot be found (S134: NO), the 
archive managing part 15A notifies the system manager that 
archiving cannot be performed because of insufficient empty 
capacity in the volume (S135). 
0242 FIG. 19 is a flow chart showing an outline of the 
processing whereby an archive is acquired by instructions in 
a manual operation. 
0243 The system manager or the like selects the file or 
the like that is the object of archiving via the archive 
managing terminal 20 (S141). Next, via the archive man 
aging terminal 20, the system manager or the like selects an 
archive volume 400 corresponding to the retention term set 
for the file or he like that is the object of archiving (S142). 
The term “archive volume corresponding to the retention 
term' is a volume for which a retention term is set that is the 
same as the retention term set for the file data that is the 
object of archiving. 

0244. When the archive volume that is used for archiving 
is selected, the archive managing part 15A respectively 
acquires the most recent values of the first pointer 401 and 
second pointer 402 from the control part 200A (S143). On 
the basis of the values of the first pointer 401 and second 
pointer 402, the archive managing part 15A calculates the 
space area size of the archive volume 400 (S144), and judges 
whether or not there is a sufficient space area 440 in the 
archive volume 400 (S145). 
0245. In cases where a sufficient space area is present in 
the archive volume 400 (S145: YES), the archive managing 
part 15A creates file management information 431 for the 
file data that is the object of archiving (S146). The archive 
managing part 15Athen continuously writes the file data that 
is the object of archiving into the space area 440 from the 
head of the space area 440 (S.147). 
0246. On the other hand, in cases where a sufficient space 
area 440 is not present in the archive volume 400 (S145: 
NO), the archive managing part 15A searches for another 
utilizable empty volume (S148). In cases where a utilizable 
empty volume is found (S149: YES), the archive managing 
part 15A stores the file data in this volume (S146, S147). In 
cases where a utilizable empty volume cannot be found 
(S149: NO), the archive managing part 15A notifies the 
system manager (S150). 

0247 FIG. 20 is a flow chart showing the I/O processing 
that is performed by the control part 200A. When the control 
part 200A receives a command from the host 10 (S161: 
YES), the control part 200A judges whether or not this 
received command is a read command (S162). 
0248. In cases where this command is a read command 
(S162: YES), the control part 200A reads out the data 
requested by the host 10 from the on-line volume 300, and 
transmits this data to the host 10 (S163). 
0249. In cases where the command is not a read com 
mand (S162: NO), the control part 200A judges whether or 
not the command is a write command (S164). In cases where 
the command is a write command (S164: YES), the control 
part 200A respectively checks the values of the first pointer 
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401 and second pointer 402 (S165), and judges whether or 
not the command is a write command whose object is a write 
prohibited area 430 (S166). 
0250). In cases where this writing of data is not the writing 
of data into a write prohibited area 430 (S166: NO), the 
control part 200A writes the file data into a space area 440 
(S167), and updates the value of the second pointer 402 
(S168). Furthermore, the control part 200A updates the 
archive data management table T3 (S169). 
0251. In the case of a write command whose object is the 
write prohibited area 430 (S166: YES), the control part 200A 
rejects this write command (S169). In cases where the 
command received from the host 10 is neither a read 
command nor a write command (S164: NO), the control part 
200A performs ordinary processing in accordance with this 
command (S.170). 
0252 FIG. 21 is a flow chart showing the write prohib 
iting pointer management processing. The control part 200A 
judges whether or not the read-out of the respective pointers 
401 and 402 has been requested by the host 10 (S181). 
0253) In cases where the read-out of the values of the 
pointers 401 and 402 has been requested by the host 10 
(S181: YES), the control part 200A respectively reads out 
the most recent values of the respective pointers 401 and 402 
(S182), and respectively transmits these values to the host 10 
(S183). 
0254. In cases where the read-out of the values of the 
pointers 401 and 402 has not been requested by the host 10 
(S181: NO), the control part 200A judges whether or not the 
resetting of the respective pointers 401 and 402 has been 
requested by the host 10 (S184). In cases where the resetting 
of the respective pointers 401 and 402 has been requested 
(S184: YES), the control part 200A respectively resets the 
values of the pointers 401 and 402 to “0” (S185). 
0255 FIG. 22 is a flow chart showing the retention term 
setting processing. First, the control part 200A judges 
whether or not a command requesting the setting of the 
retention term has been received (S191). In cases where a 
retention term setting command has been received (S191. 
YES), the control part 200A sets the designated retention 
term for the designated archive volume (S192). 
0256 In cases where the command is not a command 
requesting the setting of the retention term (S191: NO), the 
control part 200A judges whether or not the command is a 
command requesting the read-out of the retention term 
(S193). In cases where read-out of the retention term is 
requested by the host 10 (S193: YES), the control part 200A 
reads out the held retention term, and transmits this retention 
term to the host 10 (S194). Furthermore, in cases where the 
command is not a retention term read-out command, either 
(S193: NO), the control part 200A ends this processing. 
0257 FIG. 23 is a flow chart of the processing that 
monitors whether or not the retention term of the file data 
stored in the archive volume has expired. Here, the archive 
volume 400 is described as an example; however, this same 
description also applies to the case of the other archive 
volume 500. 

0258. The control part 200A judges whether or not the 
monitoring timing has arrived (S201). For example, this 
retention term monitoring processing can be started at a 
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specified point in time every day. In cases where the 
monitoring timing has arrived (S201: YES), the control part 
200A reads out the output value of the clock 240, and 
acquires the current date (S202). 
0259. The control part 200A refers to the archive data 
management table T3 (S203), and selects the head entry 
registered in this table T3 (S204). The control part 200A 
compares the storage date (registration date or archive date) 
of the file date registered in this first entry with the current 
date, and calculates the number of days elapsed from the 
time that the file data was stored in the archive volume 400 
(S205). 
0260 The control part 200A compares the retention term 
designated for the file data with the number of days elapsed 
from the time at which the file data was stored in the archive 
volume 400, and judges whether or not the retention term for 
this file data has expired (S206). 
0261. In cases where the number of days elapsed exceeds 
the retention term (S206: YES), the control part 200A 
updates the value of the first pointer 401 (S207). Specifi 
cally, the head address of the file data that is positioned next 
after file data whose retention term has been judged to be 
expired is set as the first pointer 401. 
0262 Next, the control part 200A invalidates the entry 
for the file data whose retention term has expired by deleting 
this entry from the archive data management table T3 or the 
like (S208). The control part 200A then judges whether or 
not all of the entries registered in the archive date manage 
ment table T3 have been inspected (S209). 
0263. In cases where uninspected entries are present 
(S209: NO), the control part 200A moves to the next entry 
in the archive date management table T3 (S210), and repeats 
the processing of S205 through S209. Likewise in cases 
where the retention term of the file data has not expired 
(S206: NO), the control part 200A moves to the next entry 
(S210), and repeats the processing of S205 through S209. 
0264. Thus, the control part 200A checks whether or not 
the retention term has expired for all of the file data stored 
in the archive volume 400, and when this inspection is 
completed (S209: YES), the processing is ended. 
0265 FIG. 24 is a flow chart showing an overall outline 
of the archive timing in model form. In the present example, 
as was described earlier, the files that are the object of 
archiving are patterned into a plurality of file types accord 
ing to the archive timing (S221). 
0266. In the case of the control file type, the file data is 
read out from the on-line volume 300 to the host 10 at a 
specified period set beforehand by the system manager 
(S222), and is stored in a specified archive volume via the 
host 10 (S223). 
0267 In the case of the user document type, the execution 
of archiving is triggered by instructions from the user who 
is the preparer or owner of the file (S224). When there are 
Such instructions from the user, the file data is stored in a 
specified archive volume via the host 10 from the on-line 
volume 300. 

0268. In the case of the batch job file type, the updating 
(or creation) of the file by the batch job program is the 
trigger for the execution of archiving (S226). The data of the 
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batch job file is read out from the on-line volume 300 to the 
host 10, and is written into a specified archive volume via the 
host 10 (S227). 
0269 FIG. 25 is a flow chart showing the processing that 
displays the respective files stored in the archive volume. 
The system manager or the like accesses the archive man 
aging part 15A via the archive managing terminal 20, and 
can request viewing of the archived files. Here, a case in 
which the state of the archive volume 400 is displayed is 
described as an example; however, this description also 
applies to the case of the other archive volume 500. 
0270. The archive managing part 15A accesses the 
archive volume 400 designated by the system manager or 
the like, and respectively reads out all of the file manage 
ment information 411 stored in the file management area 410 
(S231). Here, since the file management area 410 is stored 
all together at the head of the volume 400, the archive 
managing part 15A can read out all of the file management 
information 411 at a high speed. 
0271 Then, on the basis of the acquired file management 
information 411, the archive managing part 15A creates a 
screen that is provided to the system manager or the like, and 
provides this screen to the archive managing terminal 20 
(S232). 
0272 FIG. 26 is an explanatory diagram showing 
examples of the display screens for the archive files (files 
stored in the archive volume) that are provided by the 
archive managing part 15A. The archive managing part 15A 
can freely switch among a plurality of screens G30, G31 and 
G32 on the basis of switching instructions that are input by 
the system manager or the like. 

0273. The first screen G31 displays respective archive 
files according to the archive volume. In this first screen 
G31, information on the files stored in the respective archive 
volumes is respectively displayed for each archive volume 
(“stored volume”) shown on the right side of the screen. For 
instance, the file name, file size, storage date and retention 
term may be cited as examples of the displayed file infor 
mation. By using the screen G31, the system manager or the 
like can easily grasp the types of files that are stored in the 
respective archive Volumes. 
0274 The second screen G32 displays the respective 
archive files stored in all of the archive volumes sorted in file 
name order. For example, the sorting of the file names is 
based on an ASCII code. As a result, for example, the 
archive volumes in which the files are stored can easily be 
grasped according to file type, Such as email data, sales data, 
customer data, specification data and the like. 
0275. The third screen G33 displays archive files accord 
ing to generation. For the same archive object files, there 
may be cases in which these files are stored in the archive 
volume at a plurality of different points in time, either 
regularly or irregularly. In such cases, file data in which the 
storage date or contents vary slightly or greatly may be 
stored in the same archive volume for the same object. 
0276 Accordingly, in the third screen G33, a search is 
made for the respective file management information 411 
using the designated file name as a search key, and a 
plurality of sets of file data with a common file name are 
displayed sorted in storage data order. As a result, it can 
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easily be grasped how data of respective generations of the 
archive object files are stored. 
0277 As a result of being constructed as described 
above, the present example makes it possible to achieve 
effects similar to the effects described for the first example. 
In addition to these effects, the present example also makes 
it possible to achieve the following additional effects. 
0278 In the present example, various types of files 310 
through 330 with respectively different archive timing are 
stored in archive volumes conforming to the designated 
retention terms. Accordingly, archiving can be performed at 
an appropriate timing for each file type, so that the archive 
management cost can be reduced and the reliability of the 
system can be improved. 

0279 For example, a construction in also conceivable in 
which all files regardless of file type are uniformly stored in 
the archive Volume immediately after updating. In this case, 
however, even files that do not require archiving (e.g., user 
document type files) are uniformly archived, so that the 
archive volume quickly becomes filled with unneeded data. 
0280 Furthermore, for example, a construction is also 
conceivable in which all files regardless of file type are 
stored in the archive Volume by a manual operation per 
formed by the system manager or user. In this case, however, 
there is a possibility that the archiving of file data that is to 
be archived (e.g., control files) may be forgotten, so that the 
reliability of the archive processing drops. Moreover, in 
cases where all of the files in the on-line volume 300 are 
forcibly archived by instructions from the system manager, 
there is a danger that the archive volume will become filled 
with unnecessary archive files, so that the archive processing 
cost is increased. 

0281. In the present example, on the other hand, the 
attributes of the respective files 310 through 330 stored in 
the on-line volume 300 are noted, the respective files 310 
through 330 are classified into a plurality of file types 
beforehand, and the archive timing is defined according to 
the respective file types. Accordingly, archiving can be 
performed at an appropriate timing in accordance with the 
respective file types, so that reliability can be improved 
while the archive processing cost is reduced. 
0282. In the present example, the beginning and end of 
the write prohibited area are respectively managed by means 
of a first pointer and second pointer. Furthermore, in the 
present example, the time elapsed from the storage of the file 
data in the archive Volume and the retention term designated 
for the file data are compared, and storage areas containing 
file data whose retention term has expired are reused as 
space areas. Accordingly, the archive Volume can be reuti 
lized in a cyclical manner, so that the archive processing cost 
can be further reduced. 

0283. In the present example, information on files stored 
in the archive volume can be displayed in various forms G31 
through G33. Accordingly, the system manager or the like 
can easily grasp the state of the archive Volume from various 
standpoints. 

3. THIRD EXAMPLE 

0284. A third example will be described with reference to 
FIG. 27. In the present example, the stored contents of the 
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file management area 410 are restored on the basis of the file 
management information 431 stored in the data storage area. 
FIG. 27 is a flow chart showing the processing that restores 
the file management information 411 stored in the file 
management area 410. 
0285) The control part 200 (or 200A, same below) judges 
whether or not the file management information 411 in the 
file management area 410 is to be restored (S241). Specifi 
cally, the control part 200 judges whether or not this 
processing is to be started. This processing can be started 
manually or automatically. 
0286. In cases where restoration processing is to be 
started (S241: YES), the control part 200 reads out the initial 
file management information 431 stored in the data storage 
area 420 (S242), creates file management information 411 
corresponding to this file management information 431, and 
writes this information into the file management area 410 
(S243). 
0287. The control part 200 restores the file management 
information 411 in order (S242, S243) while tracing the file 
management information 431 in the data storage area 420 in 
order (S245), until all of the file management information 
411 is restored (S244: NO). When the restoration of the file 
management area 410 is completed (S244: YES), this pro 
cessing is ended. 
0288 As was described above, the address at which the 
next file management information 431 is stored is contained 
in the file management information 431 in the data storage 
area 420. Accordingly, the control part 200 can perform 
read-out while tracing the information in order from the first 
file management information 431 to the last file management 
information 431. Frequency, since the archive volume 400 is 
a device that allows random access, the control part 200 can 
skip over the data proper 432 and immediately access the file 
management information 431. Thus, the file management 
area 410 can be quickly restored by coupling a construction 
that links the file management information 431 to following 
file management information 431, and a construction that 
allows random access. 

4. FOURTH EXAMPLE 

0289. A fourth example will be described with reference 
to FIGS. 28 and 29. In the present example, the file names 
of the archive files are prominently displayed in the direc 
tory names, and the time stamps (storage dates) of data 
according to respective generations in the archive files are 
prominently displayed in the file names. 
0290 FIG. 28 is an explanatory diagram showing one 
example of the display screen G40 of this example. For 
example, this screen G40 comprises a directory structure 
display part G41 positioned on the left side, and a directory 
content display part G42 positioned on the right side. 
0291. In the structure display part G41, the file names of 
the files stored in the archive volume are displayed as virtual 
directory names G43. When these virtual directory names 
G43 are selected, the sets of file data G44 for each genera 
tion of the archive files are respectively displayed in the 
content display part G42. Such file data according to respec 
tive generations constitutes file names with respective 'stor 
age dates'. 
0292 FIG. 29 is a flow chart showing an outline of the 
processing that is performed in order to display the Screen 
G40. The archive managing part 15 (or archive managing 
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part 15A, same below) accesses the archive volume, and 
respectively acquires the file management information 411 
(S251). 
0293. The archive managing part 15 sorts the file data 
according to each file name, and respectively detects file 
data of respective generations having the same file name 
(S252). Then, the archive managing part 15 takes the file 
name common to a plurality of sets of file data as a virtual 
directory name, and uses time information that discriminates 
the respective sets of file data as individual file names for the 
respective sets of file data (S253). As a result, the screen G40 
shown in FIG. 28 can be provided. 
0294 Furthermore, for example, the date on which the 

file data was stored in the archive volume, the date and time 
of the updating of the original file at the time of storage of 
the file data in the archive volume, or information obtained 
by adding additional information to the storage data and 
time or updating data and time, can be used as the time 
information. 

0295 Thus, in the present example, for instance, a plu 
rality of sets of file data successively archived over a 
plurality of generations can be displayed in a list with the 
common file names grouped as a virtual directory name. 
Accordingly, as is shown in the screen G40, a plurality of 
sets of file data archived at respectively different dates and 
times from common original files can be displayed in an 
easily viewable manner. As a result, the system manager or 
the like can simply grasp the conditions of archiving, and 
can easily select data of the desired generation. 
0296. Furthermore, the present invention is not limited to 
the embodiments described above; various additions, alter 
ations and the like may be made by a person skilled in the 
art within the scope of the present invention. For example, 
a person skilled in the art may combine the respective 
examples described above. 
0297 Furthermore, for example, instead of a clock whose 
output value increases by 1 each day, the elapsed period of 
file data may also be managed using date information 
acquired from a time server, calendar server or the like. 
Furthermore, a construction may also be used in which the 
number of elapsed days for respective sets of file data is 
stored in the archive data management table, and updated on 
a daily basis. 

What is claimed is: 
1. A storage system comprising a host device and a 

storage device, wherein said storage device comprises: 

one or more memory devices that allow random access; 
Volumes which are produced on the basis of said memory 

devices, and to which retention terms are assigned; and 
a control part which performs data input/output with 

respect to said Volumes in response to requests from 
said host device; 

said host device comprises: 

a file managing part which transmits one or more sets of 
file data conforming to said retention terms to said 
storage device and stores said sets of file data in said 
Volumes; and 

said control part writes said file data input from said host 
device into space areas of said volumes sequentially 
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from the head of said file data, and controls the areas 
into which said file data has been written as write 
prohibited areas. 

2. The storage system according to claim 1, wherein said 
file managing part can transmit a plurality of different types 
of file data respectively conforming to said retention terms 
to said storage device, and can respectively store said file 
data in said volumes. 

3. The storage system according to claim 1, wherein said 
file managing part can transmit a plurality of different types 
of file data that respectively conform to said retention terms, 
and that have respectively different triggers for storing said 
file data in said storage device, to said storage device, and 
can respectively store said file data in said volumes. 

4. The storage system according to claim 3, wherein said 
respective triggers include triggers that have periodicity and 
triggers that have aperiodicity. 

5. The storage system according to claim 1, wherein said 
file managing part can transmit a plurality of different types 
of file data that respectively conform to said retention terms, 
and can respectively store said file data in said Volumes, and 
said plurality of different types of file data respectively 
include file data of a first file type for which a storage time 
is periodically indicated by the user of said file data, and file 
data of a second file type for which a storage time is 
periodically indicated by the manager of said file data. 

6. The storage system according to claim 1, wherein said 
control part can reject write requests for said write prohib 
ited areas by said host device, and can accept read requests 
for said write prohibited areas by said host device. 

7. The storage system according to claim 1, wherein said 
control part manages the end addresses of said file data 
written into said volumes by means of write prohibiting 
pointers, judges whether or not the access requests from said 
host device are requests that relate to said write prohibited 
areas by comparing address information contained in the 
access requests from said host device with the end addresses 
indicated by said write prohibiting pointers, and prohibits 
writing into said write prohibited areas. 

8. The storage system according to claim 1, wherein said 
control part respectively manages the head addresses and 
end addresses of said file data written into said volumes by 
means of first write prohibiting pointers and second write 
prohibiting pointers, judges whether or not the access 
requests from said host device are requests that relate to said 
write prohibited areas by comparing address information 
contained in the access requests from said host device with 
the head addresses and end addresses respectively indicated 
by said first write prohibiting pointers and second write 
prohibiting pointers, and prohibits writing into said write 
prohibited areas. 

9. The storage system according to claim 1, wherein said 
control part manages the time elapsed from the storage of 
said file data in said Volumes, and reuses this area in which 
this file data is stored as a space area when this elapsed time 
reaches said retention term. 

10. The storage system according to claim 1, wherein said 
file managing part acquires the head address of a space area 
of said volume from said control part beforehand when a 
write request is issued to said storage device, and determines 
the write starting address of said write request on the basis 
of this acquired head address. 

11. The storage system according to claim 1, wherein said 
file managing part can issue a Volume initializing request to 
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said control part, and said control part changes said write 
prohibited area to a space area on the basis of said Volume 
initializing request. 

12. The storage system according to claim 1, wherein in 
cases where space areas of at least the specified quantity 
required in order to store said file data are not present in said 
Volume, the control part causes said file data to be stored 
using another Volume to which a retention term that is the 
same as the retention term assigned to said first volume is 
assigned. 

13. The storage system according to claim 1, wherein said 
Volumes each comprise a file management area and a data 
storage area, said file data that is input from said host device 
is stored in a non-rewritable manner in said data storage 
area, and first file management information for controlling 
said file data that is stored in said data storage area is stored 
in a rewritable manner in said file management area. 

14. The storage system according to claim 13, wherein 
second file management information for controlling said file 
data is stored in a non-rewritable manner in association with 
said file data in said data storage area, and said first file 
management information and said second file management 
information are associated. 

15. The storage system according to claim 14, wherein the 
head address of the file data that is to be stored next is 
contained in said second file management information. 

16. The storage system according to claim 1, wherein in 
cases where said file data is respectively stored in a plurality 
of generations with respectively different storage times in 
said Volumes, said file managing part can use directory 
names as the file names of said file data, and can provide 
time information that can discriminate said plurality of 
generations as file names for each of said respective gen 
erations. 

17. A storage device archive control method for storing 
file data input from a host device in Volumes of a storage 
device, comprising the steps of: 

creating said Volumes on the basis of one or more memory 
devices that allow random access; 

assigning retention terms designated by the host device to 
said created volumes; 

receiving said file data from said host device; 
Selecting a volume for which the same term as the 

retention term associated with said received file data 
has been set; 

detecting space areas in said selected Volume; 
writing said received file data into said detected space 

areas sequentially from the head; and 
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controlling the areas into which said file data has been 
written as write prohibited areas. 

18. The storage device archive control method according 
to claim 17, further comprising the steps of 

controlling the elapsed time from the writing of said file 
data into said volumes; 

monitoring whether or not said elapsed time has reached 
the retention term associated with said file data; and 

changing the area in which this file data is stored to a 
space area in cases where said elapsed time reaches the 
retention term of said file data. 

19. The storage device archive control method according 
to claim 17, wherein said volumes each comprise a file 
management area and a data storage area, first file manage 
ment information for controlling said file data that is stored 
in said data storage area is stored in a rewritable manner in 
said file management area, the file data input from said host 
device and second file management information for control 
ling said file data are respectively stored in a non-rewritable 
manner in said data storage area, said first file management 
information and said second file management information 
are associated, and said method further comprises the steps 
of: 

reading out all of the second file management information 
that is stored in said data storage area; and 

restoring said first file management information that is 
stored in said file management area on the basis of this 
read-out second file management information. 

20. A storage device comprising: 

one or more memory devices that allow random access; 

one or more Volumes that are respectively created on the 
basis of said memory devices for each of respectively 
different retention terms; and 

a control part that performs data input/output with said 
Volumes in response to requests from a host device; 
wherein in cases where file data is input from said host 
device, said control part (1) selects a volume having a 
retention term that matches the retention term desig 
nated for said file data from said volumes, (2) writes 
said file data into a space area of said selected Volume 
sequentially from the head of said file data, and (3) 
controls the area into which said file data is written as 
a write prohibited area. 


