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METHOD OF DATA MIGRATION 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to the process of data 
migration betWeen storage systems. More particularly, the 
present invention relates to a method, apparatus and com 
puter program for use in a system that performs data 
migration betWeen storage systems for causing the system to 
accept access to the storage systems even though data 
migration betWeen the storage systems has not been com 
pleted. 
[0002] Hereinafter the term “old” When used With other 
terms, for example, “old volume” indicates the resources of 
the system Where the data originates during data migration. 
Further, hereinafter the term “new” When used With other 
terms, for example, “neW volume” indicates the resources of 
the system Where the data is destined during data migration. 
Data migration is the transferring of data from the old 
volume to the neW volume. A volume is a storage system 
implemented by disk, memory circuits or the like. 

[0003] During the process of data migration betWeen the 
old volume and the neW volume, Where the CPU of the 
overall system reads data from the old volume and Writes the 
data to the neW volume, access by the CPU to volumes in 
response to a request generated by the execution of a job of 
a customer is prevented. Accesses to the volumes can 
sometimes be stopped for long time during data migration. 
Thus, the effectiveness of the overall system is reduced. 

[0004] To address this disadvantage, IBM corporation 
developed a method of data migration Which permits access 
from the CPU (disclosed by IBM 3990 model 6 Enhance 
ments) using an extended remote copy function (hereafter 
XRC) or a peer to peer remote copy function (hereafter 
PPRC). This disadvantage Was also addressed by EMC 
Corporation Which developed a method of data migration 
that permits access from the CPU in Symmetrix Data 
Migration Service (SDMS) as described in the SYMME 
TRIX ICDA Family PRODUCT ANNOUNCEMENT 
SUMMARY, Nov. 6, 1995. 

[0005] The system With XRC is provided With a function 
of storing data, to be Written to the old volume (disk 
subsystem), from the CPU into a disk controller in the old 
disk subsystem. The disk controller then stores the data into 
the old disk subsystem. In order to accomplish data migra 
tion the CPU has the function of reading the stored data from 
the old disk subsystem via the disk controller. Thereafter, the 
CPU Writes the data to the neW disk subsystem thereby 
completing data migration. 

[0006] After data migration has been completed, a request 
for access to the old disk subsystem generated by execution 
of a customer job is prevented until the path to the old disk 
subsystem is sWitched to that of the neW disk subsystem. 
Access is then permitted to the neW disk subsystem. 

[0007] The above-described system With XRC requires 
that the function of the XRC be provided in the old disk 
subsystem and the CPU. Intervention of the CPU is not 
required to perform the access. HoWever, as With general 
data migration, the neW setting for the neW disk subsystem 
is required for the CPU. 

[0008] In the system With PPRC, the old disk subsystem 
and the neW disk subsystem are connected to each other to 
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permit communication betWeen them. By Writing data to be 
Written by the CPU to the neW disk subsystem through the 
connection, data migration during access from the CPU is 
enabled. As With the XRC, access generated by execution of 
the job of a customer after the completion of data migration 
is prevented until the path to the disk subsystems has been 
sWitched. In the system With PPRC, intervention of the CPU 
to perform the access, as With the system With the XRC, is 
not required. HoWever, the old and the neW disk subsystems 
must be provided With the function of the PPRC. 

[0009] In the system With SDMS in order to conduct data 
migration, ?rst the access from the CPU to the old disk 
subsystem is stopped. Then the connection of the access path 
from the CPU to the old disk subsystem is changed to the 
connection of the access path from the CPU to the neW disk 
subsystem through a neW access path betWeen the old disk 
subsystem and the neW disk subsystem. By reading data 
from the old disk subsystem and Writing it to the neW disk 
subsystem through the neW access path, data migration is 
started. After the start of data migration, the access from the 
CPU is restarted. If the access from the CPU is to a region 
Where data migration has been completed, the neW disk 
subsystem processes the data directly. If the access from the 
CPU is to a region Where data migration has not been 
completed, after the data of the relevant tracks in the old disk 
subsystem is read and Written into the neW disk subsystem, 
the neW disk subsystem processes the data With normal 
processing. Thus, access from the CPU during data migra 
tion is enabled. 

[0010] The important feature of the function of the SDMS 
is that the old disk subsystem is not required to have the 
function of data migration. The priority of the order of 
volumes that are to be transferred faster can be de?ned at the 
start of data migration. HoWever, after completion of data 
migration dual operation of the neW disk subsystem and an 
alternate disk subsystem can not be conducted unless 
repeated data migration processes are performed using a 
Symmetrix Remote Data Facility. 

SUMMARY OF THE INVENTION 

[0011] An object of the present invention is to provide a 
method, apparatus and computer program that alloWs for the 
safe Writing of data by the CPU to the old and neW volumes 
during data migration. 

[0012] Another object of the present invention is to pro 
vide a method, apparatus and computer program for per 
forming a data migration process While enabling dual opera 
tion of old and neW volumes immediately after completion 
of data migration and enabling relatively immediate sWitch 
ing of the neW volume to the old volume When the neW 
volume failed during data migration. 

[0013] Yet another object of the present invention is to 
provide a method, apparatus and computer program having 
a function of automatically adjusting data migration speed 
during data migration depending on the state of the load to 
the neW volume so as to give priority to accesses to the neW 
volume by the CPU. 

[0014] Still yet another object of the present invention is 
to provide a method, apparatus and computer program for 
performing data migration in a manner that improves the 
performance of data migration and access to the volumes by 
the CPU. 
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[0015] The present invention provides a method, appara 
tus and computer program for performing data migration in 
a general purpose computer system. The general purpose 
computer (information processing) system includes a central 
processing unit (CPU), a neW disk controller (CU), a neW 
disk volume (VOL), an old CU and an old VOL. The neW 
CU and neW VOL are the destination of data migration and 
the old CU and the old VOL are the origin of data migration. 
The neW CU is provided With a data migration control part 
that controls data migration of data betWeen the old and neW 
VOLs and a cache that stores data for later storage to the neW 
VOL. A CU and a VOL can be implemented by a disk 
subsystem or a server. 

[0016] The present invention provides a plurality of con 
nections betWeen the above-described elements. Particu 
larly, the present invention provides a connection betWeen 
the CPU and the neW CU and a connection betWeen the neW 
CU and the old CU. There are also connections betWeen the 
neW CU and the neW VOL and betWeen the old CU and the 
old VOL. 

[0017] The connections betWeen the CPU and the neW CU 
and betWeen the neW CU and the old CU are con?gured to 
permit data migration from the old VOL to the neW VOL. 
When data migration is started, access by the CPU to the old 
and neW VOLs is temporarily stopped. After start of data 
migration, access from the CPU is permitted. 

[0018] In the present invention, upon issue of an access by 
the CPU the data migration control part in the neW CU 
judges if the access is to a region Where data migration has 
been completed or to a region Where data migration has not 
been completed. When the access by the CPU is to a region 
Where data migration has been completed, the data exists in 
the neW CU and the neW CU responds to the access. When 
the access by the CPU is to a region Where data migration 
has not been completed, the data does not eXist in the neW 
CU. Thus, the data migration control part responds to the 
access by accessing the old CU through the connection 
betWeen the old CU and the neW CU to retrieve the data to 
the cache 18 in the neW CU. After the CPU operates on the 
data, the data is then Written to both the neW CU and the old 
CU. 

[0019] As per the above, in the present invention When the 
CPU accesses a region Where data migration has not been 
completed, data from tracks read from the old volume are 
stored to the neW volume and the data once operated on is 
stored to both the old volume and the neW volume. Further, 
When the data is to be Written to the neW volume, the data 
is also Written to the old volume. Thus, the neW and the old 
volumes contain the same data at the regions Where data 
migration has been completed. Therefore, immediate 
sWitching to dual operation after the completion of data 
migration is enabled. Also sWitching to the old volume is 
possible When a failure occurs in the neW volume during 
data migration since the most recent update of data is 
re?ected in the old volume. The above-described Writing by 
the CPU to the neW and old VOLs can be safely conducted 
during data migration. 

[0020] By re?ecting data of tracks read from the old disk 
subsystem during access by the CPU to a region Where data 
migration has not been completed to the neW volume, the 
data migration process can skip the tracks. Skipping tracks 
in the Which data migration is not necessary improves the 
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ef?ciency of the data migration process. Further, by leaving 
data of a track on the cache of the neW CU alloWs for 
repeated access to the data by the CPU. AlloWing for such 
repeated access to data in the cache improves the ef?ciency 
of access by the CPU during data migration. 

[0021] The present invention adjusts data migration speed 
based on various information of the system that have been 
acquired and analyZed. Such information includes informa 
tion of the utiliZation of the cache in the neW CU, informa 
tion of the utiliZation of the connection betWeen the neW CU 
and the old CU, information of the utiliZation of the old VOL 
and information of the utiliZation of data migration speed at 
the current speed. The present invention provides a function 
Where the data migration speed can be adjusted in a manner 
to give priority to access of the old VOL by the CPU. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The present invention Will be more apparent from 
the folloWing detailed description, When taken in conjunc 
tion With the accompanying draWings, in Which: 

[0023] FIG. 1 illustrates the con?guration of the presented 
invention for performing data migration in a general purpose 
computer system; 

[0024] FIG. 2 is a ?oWchart of the operations of data 
migration performed by the data migration control part of 
the present invention; 

[0025] FIG. 3 is a ?oWchart of the operations performed 
by the present invention When access by the CPU occurs 
during data migration; and 

[0026] FIG. 4 is a ?oWchart of the operations performed 
by the present invention on the migrating side to adjust 
automatically data migration speed during data migration. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0027] FIGS. 1-4 Will be used to eXplain the features of the 
present invention for performing data migration in a general 
purpose computer system. 

[0028] FIG. 1 illustrates the con?guration of the present 
invention for performing data migration in a general purpose 
computer (information processing) system that is the pre 
ferred embodiment of the present invention. The informa 
tion processing system of the preferred embodiment of the 
present invention includes CPU 10 that is the central pro 
cessing unit, a neW disk controller unit (hereafter neW CU) 
11 and a neW disk volume (hereafter neW VOL) 12 that are 
the destination of data migration, and an old CU 13 and old 
VOL 14 that are the origin of data migration. The neW CU 
11 is provided With a data migration control part 17 that 
controls data migration of the data and a cache 18 that stores 
data. Here the neW disk subsystem includes the neW CU 11 
and the neW VOL 12, and the old disk subsystem includes 
the old CU 13 and the old VOL 14. In the present invention 
a CU and its VOL can be implemented by a server. 

[0029] In the con?guration connections are provided for 
performing the data migration process of the preferred 
embodiment of the present invention. The connections 
include a connection 15 betWeen the CPU 10 and the neW 
CU 11, and a connection 16 betWeen the neW CU 11 and the 
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old CU 13. There is also a connection betWeen the neW CU 
11 and the neW VOL 12 and a connection betWeen the old 
CU 13 and the old VOL 14. 

[0030] A ?owchart of the operation of the preferred 
embodiment of the present invention is explained beloW. 
The connections 15 and 16 are con?gured to permit data 
migration from the old VOL 14 to the neW VOL 12. When 
data migration has been started, access by the CPU 10 to the 
old and neW VOLs 14 and 12 is temporarily stopped. Data 
migration from the old VOL 14 of the old CU 13 to the neW 
VOL 12 of the neW CU 11 is represented by the dashed-line 
arroW A. After the start of data migration, access from the 
CPU 10 is restarted. Therefore, accesses to the neW CU 11 
during data migration by the CPU 10 can be performed. 

[0031] Upon receipt of an access by the CPU 10 the data 
migration control part 17 inside the neW CU 11 judges if the 
access is to a region Where data migration has not been 
completed or to a region Where data migration has been 
completed. When the access is to a region Where data 
migration has been completed, the data exists in the neW CU 
11 and the neW CU 11 performs the service as represented 
by the dashed-line arroW B. On the contrary, When the access 
is to a region Where data migration has not been completed, 
the data does not exist in the neW CU 11. Therefore, data 
migration control part 17 performs the service by accessing 
the old CU 13 as represented by the dashed-line arroW C 
through connection 16. The relevant data is retrieved from 
the old CU 13 and stored in the cache 18 of the neW CU 11. 
Once the CPU 10 has operated on the data, the data is stored 
to both the neW VOL 12 and the old VOL 14. With these 
operations, access by the CPU 10 during data migration is 
enabled. 

[0032] The interface betWeen the neW CU 11 and the old 
CU 13 through data migration control part 17 is controlled 
using the communication protocol of the CPU 10, thereby 
not requiring any speci?c function for operating the old CU 

[0033] FIG. 2 is a How chart of the operations performed 
by the data migration control part 17 When data migration is 
conducted. Each of the steps of the ?oWchart in FIG. 2 can 
be implemented by the code of a computer program. After 
the instruction of starting data migration a pre-processing 
operation (Step 21) is performed Where the execution con 
dition of data migration is checked, the state of data migra 
tion is changed and other such pre-processing operations are 
performed. Then migration management information used to 
manage data migration is initialiZed (Step 22). In order to 
manage the data migration process the present invention 
may use either a copy pointer Which indicates only the 
present position of data migration or a bit map that illustrates 
With respect to all tracks or cylinders Whether data migration 
has been completed or not completed as the migration 
management information. 

[0034] After the above, the migration management infor 
mation is checked (Step 23). If data migration of all the data 
on the old VOL 14 has been completed then a post 
processing operation is performed (Step 24). The post 
processing operation includes operations such as changing 
the state of data migration. Thereafter, data migration is 
ended. If data migration of all of the data on the old VOL 14 
has not been completed then a command chain for reading 
in multiple tracks next to the track (if it is a ?rst copy, tracks 
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at top region) Where data migration has been completed is 
issued (step 25) to the old CU 13 based upon the migration 
management information. 

[0035] At this time, the data migration control part 17 
performs the emulation of issuing the command chain to the 
old CU 13 the same as if the command chain had been issued 
from the CPU 10 to the CU (11) as a De?ne Extent/Locate 
Record/Read Track) command chain. If the old CU 13 has 
a function equivalent to that of the neW CU 11, high speed 
transferring can be done With the dedicated command chain. 
The data read in from the old CU 13 is stored to the cache 
18 (step 26) inside the neW CU 11 temporarily and the data 
in the cache 18 is Written to the neW VOL 12 (step 27). 

[0036] The reading process from the old CU 13 is per 
formed by sequential access. Since the old CU 13 is pro 
vided With a cache 18 same as the neW CU 11 and a prefetch 
function, the data transferring from the cache 18 of the old 
CU 13 to the cache 18 of the neW CU 11 can be conducted 
at high speed. Thus, the data stored in the cache 18 of the old 
CU 13 is in effect stored in the cache 18 of the neW cu 11 
(stage) and then destroyed When Written to the neW VOL 12 
(destage). This destaging is for the continuous tracks so that 
When the function of destaging a bundle of multiple con 
tinuous tracks is used, the ef?ciency of the destaging is 
improved and high speed data migration is enabled. The path 
for the reading in of the data from the old CU 13 to the cache 
18 of the neW CU 11 and the path for destaging the data from 
the cache 18 to the neW VOL 12 are different so that parallel 
execution of processings can be performed. Thus, the per 
formance of the processing of data migration is improved. 
After data is Written to the neW VOL 12 processing is 
returned to Step 23 Where the migration management infor 
mation is checked. 

[0037] FIG. 3 is a ?oWchart of operations performed 
When CPU access is generated during data migration. Each 
of the steps of the ?oWchart in FIG. 3 may be implemented 
by the code of a computer program. 

[0038] First, When access from the CPU 10 is generated a 
judgement is performed to determine Whether the access is 
to a region Where data migration has been completed or to 
a region Where data migration has not been completed (Step 
301). This judgement as to Whether access is to a region 
Where data migration has been completed or a region Where 
data migration has not been completed is performed based 
on the above-described migration management information. 

[0039] If the access is to a region Where data migration has 
not been completed, the access from the CPU 10 is then 
judged to determine Whether it is a READ or a WRITE 
access (Step 302). If the access is judged to be a READ 
access it is necessary to read in the data from the old CU 13 
since the data does not exist in the neW CU 11. 

[0040] For this purpose, the connection 15 betWeen the 
CPU 10 and the neW CU 11 is disconnected (step 303) 
temporarily and the data migration control part 17 issues a 
command chain to the old CU 13 for reading the relevant 
tracks (step 304) through connection 16. 

[0041] The data migration control part 17 emulates the 
CPU 10 in that it issues a command chain similar to the 
command chain of De?ne Extent/Locate Record/Read track 
that is issued by the CPU 10. The tracks Which have been 
read from the old CU 13 are stored to the cache 18 in the neW 
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CU 11 (step 305) and the channel between the CPU 10 and 
the neW CU 11 is reconnected (step 306). Then as With 
general cache READ hit processing, the data in the cache 18 
is processed by transferring it to the CPU 10 (Step 307). 

[0042] If the access is to a region Where data migration has 
not been completed and the access is judged to be a WRITE 
access (Step 302), processing proceeds to Step 308. In this 
case, as With the READ access, the connection 15 betWeen 
the CPU 10 and the neW CU 11 is temporarily disconnected 
(Step 308), the old CU 13 is instructed to read in the relevant 
tracks (Step 309) through connection 16, the tracks Which 
have been read in from the old CU 13 are stored to the cache 
18 in the neW CU 11 (Step 310) and the connection 15 
betWeen the CPU 10 and the neW CU 11 is reconnected (Step 
311). Then the data is transferred from the CPU 10 to the 
cache 18 in the neW CU 11 (Step 312). Steps 308 through 
311 can be replaced by an operation of Writing data directly 
to the old CU 13 through connection 16 Without performing 
the operations of reading data from the old CU 13 as per 
steps 308 to 311. 

[0043] After the above connection 15 betWeen the CPU 10 
and the neW CU 11 is disconnected (Step 313) temporarily 
and the data migration control part 17 issues a command 
chain for Writing the data to the old CU 13 (Step 314) 
through connection 16. The data migration control part 17 
emulates the CPU 10 by issuing a command chain similar to 
a Write command chain issued by the CPU 10. The data to 
be Written is transferred from the cache 18 of the neW CU 11 
to the old CU 13 through connection 16 (Step 315) and then 
the connection 15 betWeen the CPU 10 and the neW CU 11 
is reconnected (step 316). 

[0044] In steps 305 and 310, by storing data from the CPU 
10 to the cache 18 in the neW CU 11 and Writing the data 
stored in the cache 18 in the neW CU 11 to the old VOL 14 
and the neW VOL 12 the present invention alloWs for data 
migration With respect to the data to be skipped. This is 
possible since the data has been moved from the old VOL 14 
to the neW VOL 12 and updated before Writing therein. 
Further, the present invention alloWs for repeated access to 
data in the cache 18 of the neW CU 11 by the CPU 10. When 
data migration is conducted a judgement must be performed 
to determine Whether a region is a region to be skipped or 
not. This judgement can be performed by checking the 
migration management information When the migration 
management information is in the form of a bit map or a 
copy point. In order to improve efficiency a region in Which 
data migration is to be skipped should have a considerable 
amount of range such as, for eXample, tWo cylinders. 

[0045] When an access by the CPU 10 is judged to be an 
access to a region Where data migration has been completed 
at step 301 a judgement is performed to determine Whether 
the access is a READ access or a WRITE access (Step 317). 

[0046] If the access is judged to be an access to a region 
Where data migration has been completed and the access is 
a READ access, as the data eXists on the neW CU 11, the data 
in the cache 18 of the neW CU 11 or in the neW VOL 12 is 
transferred to the CPU 10 as With general READ processing 
(Step 318) and the processing is completed. 

[0047] If the access is judged to be an access to a region 
Where data migration has been completed and the access is 
a WRITE access, as With a general WRITE processing the 
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data is transferred from the CPU 10 to the cache 18 of the 
neW CU 11 (Step 319). Similar to the case Where the WRITE 
access is to a region Where data migration has not been 
completed, the connection 15 betWeen CPU 10 and neW CU 
11 is temporarily disconnected (Step 320), and a command 
chain for Writing the data to the old CU 13 through con 
nection 16 is issued by the data migration control part 17 
(Step 321). Thereafter the data in the cache 18 of the neW 
CU 11 is transferred to the old CU 13 (Step 322) and the 
connection betWeen the CPU 10 and the neW CU 11 is 
reconnected (Step 323). 

[0048] According to the above, When the WRITE access is 
to the region Where data migration has been completed or the 
WRITE access is to the region Where data migration has not 
been completed, a WRITE process is performed of Writing 
data from cache 18 of the neW CU 11 to the old CU 13 (Steps 
313 to 316 and Steps 320 to 323). Thus, the old VOL 14 is 
alWays stored With the latest data. Therefore, after data 
migration has been completed, dual operation of the neW 
VOL 12 and the old VOL 14 can be performed immediately. 
Further, relatively immediate restart of operation on the side 
of the old CU 13 can be performed after the failure of the 
neW VOL 12 during data migration. Still further, due to the 
operations described above a WRITE access can be safely 
conducted during data migration. 

[0049] FIG. 4 is a ?oWchart Which illustrates the opera 
tions performed for the automatic adjustment of migration 
speed during data migration. Each of the steps of the 
?oWchart in FIG. 4 may be implemented by the code of a 
computer program. 

[0050] In FIG. 4 When conducting data migration, a 
processing to store information indicating the speci?ed order 
of priority of data migration of the plural VOLs (Step 41) is 
required. When processing an instruction for the old CU 13 
to read in tracks of data, the queuing time of the command 
chains caused by contentions for the connection 16 betWeen 
the neW CU 11 and the old CU 13, the existence of the 
contentions for the same VOL by accesses from the CPU and 
the utiliZation of migration speed according to the current 
settings are measured (Step 42). 

[0051] The processing of migration speed adjustment is, 
as shoWn in FIG. 4, performed at a set timing according to 
a timer. Thus, information of data migration sequence of 
priority stored during the data migration process is acquired 
(Step 43). 
[0052] Then cache resource information indicating the 
utiliZation of the cache 18 of the neW CU 11 is acquired and 
compiled (Step 44). The utiliZation factor of the cache is 
determined based on all processings in the neW CU 11 
utiliZing the cache 18 including the processings related to 
data migration. The utiliZation factor is calculated by count 
ing the number of segments of the cache 18 that are not used. 

[0053] Then path resource information indicating utiliZa 
tion of the path betWeen the neW and the old CUs 11 and 13 
is acquired and complied (Step 45). The average queuing 
time of the command chains for data migration caused by the 
generation of contentions for the path betWeen neW and old 
CU’s 11 and 13, measured during data migration, is used as 
the path resource information. For the queuing time, the rate 
of the change of the average value is calculated using past 
information. 
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[0054] Then old VOL resource information indicating 
utilization of the old VOL 14 is acquired and complied (Step 
46). The sum of the existence of contentions of command 
chains for data migration by accesses from the CPU 10 to the 
same VOL 12, 14, measured during data migration, is used 
as the old VOL resource information. For the sum of the 
existence of contentions, the rate of the change of the 
existence of contentions is calculated using past informa 
tion. 

[0055] Based on the order of the priority of sequence of 
data migration and the various resource information, a 
judgement is performed to determine Whether migration 
speed should be changed (Step 47). The migration speed is 
changed by manipulating at least one of the folloWing tWo 
items. If the change is judged to be unnecessary, the pro 
cessing is ?nished. If the change is judged to be necessary, 
the processing proceeds to the Step 48. In the Step 48, there 
are tWo items to be adjusted. One of the tWo items is the 
number of tracks to be read in at one command chain for data 
migration. The other of the tWo items is the issuing interval 
of the command chains for data migration. When the various 
resource information indicates the tendency of an increase of 
access by the CPU, the number of the tracks to be read in is 
reduced or the issuing interval of the command chains issued 
by the CPU that have been given priority is lengthened. 

[0056] The present invention alloWs for the setting of a 
VOL With higher priority such that migration speed is not 
reduced even When access by the CPU 10 is increasing. 

[0057] By use of the present invention, Writing of data to 
the old and neW VOLs can be safely conducted during data 
migration. Also access by the CPU can be conducted With 
certainty to the VOLs even though data migration has not 
been completed. 

[0058] Further, by use of the present invention, the same 
data is stored on the neW and the old volumes in the region 
Where data migration has been completed. Thus, immediate 
sWitching to dual operation using both old and neW volumes 
is enabled after data migration has been completed. In 
addition, faster sWitching to the old volume When failure has 
occurred in the neW volume during the migration is enabled. 

[0059] Still further, by use of the present invention the 
migration speed can be automatically adjusted based on the 
priority order given the volumes. Thus, faster migration of 
the volume With higher priority is enabled While giving 
priority to accesses from the CPU during data migration. 

[0060] Still further yet, by use of the present invention, the 
data migration process can be skipped on tracks previously 
accessed by the CPU Where data migration had not been 
completed since data migration is performed at the time of 
the previous access. Thus, When the tracks are accessed 
repeatedly, these accesses are processed With the cache of 
the neW CU, thereby improving access performance of the 
CPU during data migration. 

[0061] While the present invention has been described in 
detail and pictorially in the accompanying draWings it is not 
limited to such details since many changes and modi?ca 
tions recogniZable to those of ordinary skill in the art may be 
made to the invention Without departing from the spirit and 
the scope thereof. 

We claim: 
1. Amethod of controlling data migration in an informa 

tion processing system Which includes a CPU, a neW storage 
system connected to said CPU and an old storage system 
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connected to said neW storage system, Wherein data migra 
tion is conducted to transfer data from said old storage 
system to said neW storage system, said method comprising 
the steps of: 

permitting access to said storage systems by said CPU 
during data migration; 

determining Whether said access is to a region Where data 
migration has been completed; 

processing said access to said neW storage system When 
said access is to a region Where data migration has been 
completed; and 

processing said access to said old storage system and 
transferring data related to said access from said old 
storage system to said neW storage system When said 
access is to a region Where data migration has not been 
completed. 

2. A method according to claim 1, Wherein each storage 
system is implemented by a disk subsystem Which includes 
a disk controller and a disk volume. 

3. A method according to claim 2, Wherein said disk 
controller of said neW storage system includes cache 
memory for temporarily storing said data related to said 
access transferred from said old storage system, 

Wherein said cache memory is accessible by said CPU. 
4. A method according to claim 1, Wherein said step of 

processing said access to said neW storage system comprises 
the steps of: 

checking Whether said access is a READ access or a 

WRITE access; 

When said access is a READ access, transferring data 
related to said access from said neW storage system to 
said CPU; and 

When said access is a WRITE access, transferring data 
related to said access from said CPU to both said neW 
storage system and said old storage system. 

5. A method according to claim 1, Wherein said step of 
processing said access to said old storage system comprises 
the steps of: 

checking Whether said access is a READ access or a 

WRITE access; 

When said access is a READ access, transferring data 
related to said access from said old storage system to 
said neW storage system and transferring said data from 
said neW storage system to said CPU; and 

When said access is a WRITE access, transferring data 
related to said access from said old storage system to 
said neW storage system, transferring data from said 
CPU to said neW storage system so as to be combined 
With said data transferred from said old storage system 
and transferring said combined data to said old storage 
system. 

6. A method according to claim 1 further comprising the 
step of: 

adjusting speed of data migration based on resource 
information acquired from said information processing 
system. 

7. A method according to claim 6, Wherein said resource 
information acquired from said information processing sys 
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tem includes cache resource information indicating utiliZa 
tion of cache memory included in said neW storage system, 
path resource information indicating utilization of the con 
nection betWeen said neW storage system and said old 
storage system and old storage system resource information 
indicating utiliZation of said old storage system. 

8. A method according to claim 7, Wherein said resource 
information further includes information concerning utiliZa 
tion of data migration speed according to current settings. 

9. Amethod according to claim 6, Wherein data migration 
speed is adjusted in a manner so as to give priority to 
accesses to said neW storage system. 

10. A method according to claim 7, Wherein data migra 
tion speed is adjusted in a manner so as to give priority to 
accesses to said neW storage system. 

11. A computer program stored on a storage medium for 
controlling data migration in an information processing 
system Which includes a CPU, a neW storage system con 
nected to said CPU and an old storage system connected to 
said neW storage system, Wherein data migration is con 
ducted to transfer data from said old storage system to said 
neW storage system, said computer program When eXecuted 
causes said information processing system to perform the 
steps of: 

permitting access to said storage systems by said CPU 
during data migration; 

determining Whether said access is to a region Where data 
migration has been completed; 

processing said access to said neW storage system When 
said access is to a region Where data migration has been 
completed; and 

processing said access to said old storage system and 
transferring data related to said access from said old 
storage system to said neW storage system When said 
access is to a region Where data migration has not been 
completed. 

12. A computer program according to claim 11, Wherein 
each storage system is implemented by a disk subsystem 
Which includes a disk controller and a disk volume. 

13. A computer program according to claim 12, Wherein 
said disk controller of said neW storage system includes 
cache memory for temporarily storing said data related to 
said access transferred from said old storage system, 

Wherein said cache memory is accessible by said CPU. 
14. A computer program according to claim 11, Wherein 

said step of processing said access to said neW storage 
system causes said information processing system to per 
form the steps of: 

checking Whether said access is a READ access or a 

WRITE access; 

When said access is a READ access, transferring data 
related to said access from said neW storage system to 
said CPU; and 

When said access is a WRITE access, transferring data 
related to said access from said CPU to both said neW 
storage system and said old storage system. 

15. A computer program according to claim 11, Wherein 
said step of processing said access to said old storage system 
causes said information processing system to perform the 
steps of: 
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checking Whether said access is a READ access or a 

WRITE access; 

When said access is a READ access, transferring data 
related to said access from said old storage system to 
said neW storage system and transferring said data from 
said neW storage system to said CPU; and 

When said access is a WRITE access, transferring data 
related to said access from said old storage system to 
said neW storage system, transferring data from said 
CPU to said neW storage system so as to be combined 
With said data transferred from said old storage system 
and transferring said combined data to said old storage 
system. 

16. A computer program according to claim 11, Wherein 
said computer program When eXecuted further causes said 
information processing system to perform the step of: 

adjusting speed of data migration based on resource 
information acquired from said information processing 
system. 

17. A computer program according to claim 16, Wherein 
said resource information acquired from said information 
processing system includes cache resource information indi 
cating utiliZation of cache memory included in said neW 
storage system, path resource information indicating utili 
Zation of the connection betWeen said neW storage system 
and said old storage system and old storage system resource 
information indicating utiliZation of said old storage system. 

18. A computer program according to claim 17, Wherein 
said resource information further includes information con 
cerning utiliZation of data migration speed according to 
current settings. 

19. A computer program according to claim 16, Wherein 
data migration speed is adjusted in a manner so as to give 
priority to accesses to said neW storage system. 

20. A computer program according to claim 17, Wherein 
data migration speed is adjusted in a manner so as to give 
priority to accesses to said neW storage system. 

21. Aserver for controlling data migration With respect to 
another server in an information processing system Which 
includes a CPU, Wherein data migration is conducted to 
transfer data from said another server to said server, said 
server comprising: 

a storage for storing data; and 

a data migration control part for permitting access by said 
CPU to said servers during data migration, determining 
Whether said access is to a region Where data migration 
has been completed, processing said access to said 
server When said access is to a region Where data 
migration has been completed, and processing said 
access to said another server and transferring data 
related to said access from said another server to said 
server When said access is to a region Where data 
migration has not been completed. 

22. A server according to claim 21, Wherein each server is 
implemented by a disk subsystem Which includes a disk 
controller and a disk volume as said storage. 

23. A server according to claim 22, Wherein said disk 
controller of said server includes cache memory for tempo 
rarily storing said data related to said access transferred from 
said another server, 

Wherein said cache memory is accessible by said CPU. 
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24. A server according to claim 21, wherein said data 
migration control part, When processing said access to said 
server, checks Whether said access is a READ access or a 

WRITE access, transfers data related to said access from 
said server to said CPU When said access is a READ access, 
transfers data related to said access from said CPU to both 
said server and said another server When said access is a 
WRITE access. 

25. A server according to claim 21, Wherein said data 
migration control part, When processing said access to said 
another server, checks Whether said access is a READ access 
or a WRITE access, transfers data related to said access from 
said another server to said server and transfers said data from 
said server to said CPU When said access is a READ access, 
and transfers data related to said access from said another 
server to said server, transfers data from said CPU to said 
server so as to be combined With said data transferred from 
said another server and transfers said combined data to said 
another server When said access is a WRITE access. 

26. A server according to claim 21, Wherein said data 
migration control part adjusts the speed of data migration 
based on resource information acquired from said informa 
tion processing system. 

27. Aserver according to claim 26, Wherein said resource 
information acquired from said information processing sys 
tem includes cache resource information indicating utiliZa 
tion of cache memory included in said server, path resource 
information indicating utiliZation of the connection betWeen 
said server and said another server and another server 
system resource information indicating utiliZation of said 
another server. 

28. Aserver according to claim 27, Wherein said resource 
information further includes information concerning utiliZa 
tion of data migration speed according to current settings. 

29. A server according to claim 26, Wherein said data 
migration control part adjusts data migration speed in a 
manner so as to give priority to accesses to said server. 

30. A server according to claim 27, Wherein said data 
migration control part adjusts data migration speed in a 
manner so as to give priority to accesses to said server. 

31. An information processing system Which includes a 
CPU and a plurality of servers, Wherein one of said servers 
controls data migration With respect to another of said 
servers, Wherein data migration is conducted to transfer data 
from said another server to said one server, said one server 
comprising: 

a storage for storing data; and 

a data migration control part for permitting access by said 
CPU to said servers during data migration, determining 
Whether said access is to a region Where data migration 
has been completed, processing said access to said one 
server When said access is to a region Where data 
migration has been completed, and processing said 
access to said another server and transferring data 
related to said access from said another server to said 
one server When said access is to a region Where data 
migration has not been completed. 
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32. An information processing system according to claim 
31, Wherein each server is implemented by a disk subsystem 
Which includes a disk controller and a disk volume as said 

storage. 
33. An information processing system according to claim 

32, Wherein said disk controller of said one server includes 
cache memory for temporarily storing said data related to 
said access transferred from said another server, 

Wherein said cache memory is accessible by said CPU. 

34. An information processing system according to claim 
31, Wherein said data migration control part, When process 
ing said one access to said server, checks Whether said 
access is a READ access or a WRITE access, transfers data 

related to said access from said one server to said CPU When 
said access is a READ access, transfers data related to said 
access from said CPU to both said one server and said 
another server When said access is a WRITE access. 

35. An information processing system according to claim 
31, Wherein said data migration control part, When process 
ing said access to said another server, checks Whether said 
access is a READ access or a WRITE access, transfers data 
related to said access from said another server to said one 
server and transfers said data from said one server to said 
CPU When said access is a READ access, and transfers data 
related to said access from said another server to said one 
server, transfers data from said CPU to said one server so as 
to be combined With said data transferred from said another 
server and transfers said combined data to said another 
server When said access is a WRITE access. 

36. An information processing system to claim 31, 
Wherein said data migration control part adjusts the speed of 
data migration based on resource information acquired from 
said information processing system. 

37. An information processing system according to claim 
36, Wherein said resource information acquired from said 
information processing system includes cache resource 
information indicating utiliZation of cache memory included 
in said one server, path resource information indicating 
utiliZation of the connection betWeen said one server and 
said another server and another server system resource 
information indicating utiliZation of said another server. 

38. An information processing system according to claim 
37, Wherein said resource information further includes infor 
mation concerning utiliZation of data migration speed 
according to current settings. 

39. An information processing system according to claim 
36, Wherein said data migration control part adjusts data 
migration speed in a manner so as to give priority to accesses 
to said one server. 

40. An information processing system according to claim 
37, Wherein said data migration control part adjusts data 
migration speed in a manner so as to give priority to accesses 
to said one server. 


