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©  In  a  storage  device  (30),  a  dump  process  can  be 
conducted  without  any  intervention  of  a  CPU,  and 
dump  objective  data  at  a  dump  start  point  can  be 
completely  dumped  even  when  a  data  update  is 
conducted  during  a  period  of  time  from  the  dump 
start  point  to  a  dump  end  point.  A  disk  device  with 
dump  function  (30)  transfers  data  from  a  data  not- 
updated  region  of  a  magnetic  disk  (100)  to  a  disk 
device  (31)  as  a  dump  destination  in  a  predeter- 
mined  sequence.  In  a  case  where  a  data  update 
request  is  received  during  a  period  of  time  from  the 
dump  start  point  to  the  dump  end  point,  when  an 
area  of  the  write  data  is  other  than  the  data  not- 
updated  region,  the  write  data  is  written  on  the 
magnetic  disk  (100).  When  the  area  is  in  the  data 
not-updated  region,  a  before  image  block  thereof  is 
saved  in  the  buffer  (70)  and  then  the  write  data  is 
written  on  the  magnetic  disk  (100).  Thereafter,  at  an 
earlier  one  of  the  opportunity  to  transfer  the  pertinent 
data  to  the  dump  destination  disk  device  (31)  when 
the  quantity  of  data  saved  in  the  buffer  (70)  exceeds 
a  predetermined  value  or  the  opportunity  to  transfer 
the  data  thereto  when  an  update  request  for  the  data 
is  not  done,  the  data  saved  in  the  buffer  (70)  is 
transferred  to  the  dump  destination  disk  device  (31). 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  storage  de- 
vice,  and  in  particular,  to  a  storage  device  capable 
of  conducting  a  dump  process  without  any  inter- 
vention  of  a  CPU  and  capable  of  completely  dump- 
ing,  even  when  a  data  update  operation  is  effected 
during  a  period  of  time  from  a  dump  start  point  to  a 
dump  end  point,  the  dump  objective  data  at  the 
dump  start  point. 

There  has  been  written  on  pages  1  05  to  1  1  3  of 
the  "draft  proposed  American  National  Standard  for 
information  system-SMALL  COMPUTER  SYSTEM 
INTERFACE-2  (SCSI-2),  May  20,  1991"  a  function 
in  which  a  dump  process  is  conducted  from  a 
storage  device  to  another  storage  device  without 
any  intervention  of  a  CPU  (called  "initiator"  in  the 
SCSI  standards)  by  use  of  a  "COPY"  command 
defined  according  to  the  SCSI  standards. 

Furthermore,  there  has  been  described  in  the 
JP-A-5-210555  a  storage  device  having  a  function 
to  dump  data  from  a  storage  medium  into  another 
storage  device.  In  the  storage  device,  dump  objec- 
tive  data  is  copied  onto  a  CPU  in  a  predetermined 
order  such  that  the  copied  data  is  transferred  by 
the  CPU  to  another  storage  device.  In  a  case 
where  there  occurs,  due  to  another  job  executed  in 
concurrence  with  the  dump  process,  an  update 
request  for  data  which  is  dump  objective  data  and 
which  has  not  been  dumped,  a  before  image  there- 
of  is  saved  in  a  side  file  and  the  update  of  the 
pertinent  data  is  then  executed.  Thereafter,  the 
data  saved  in  the  side  file  is  copied  onto  the  CPU. 
The  CPU  transfers  the  data  to  the  dump  destination 
storage  device  at  an  opportunity  identical  to  the 
opportunity  at  which  the  data  is  transferred  thereto 
when  no  update  request  for  the  pertinent  data  is 
done. 

Other  conventional  technologies  related  to  the 
present  invention  have  been  described,  for  exam- 
ple,  in  the  JP-A-57-90770  and  the  JP-A-1-231  150. 

According  to  the  conventional  technology  in 
which  the  dump  process  is  accomplished  by  the 
"COPY"  command  defined  by  the  SCSI  standards, 
the  dump  process  can  be  achieved  without  impos- 
ing  any  load  upon  the  CPU.  However,  in  a  case 
where  a  data  update  is  effected  during  the  dump 
start  point  to  the  dump  end  point  for  a  region  which 
belongs  to  the  dump  objective  area  of  the  storage 
medium  and  which  has  not  undergone  the  dump 
process,  the  before  image  is  lost.  Consequently, 
the  data  update  cannot  be  conducted  during  the 
dump  start  point  to  the  dump  end  point,  leading  to 
a  problem  that  the  dump  objective  storage  device 
cannot  be  used  for  another  job  process. 

On  the  other  hand,  according  to  the  conven- 
tional  storage  device  described  in  the  JP-A-5- 
210555,  even  when  the  data  update  is  carried  out 

during  the  dump  start  point  to  the  dump  end  point, 
the  before  image  is  not  lost.  Consequently,  the 
dump  objective  storage  device  can  be  used  for 
another  job  process.  However,  since  the  dump 

5  process  is  executed  with  intervention  of  the  CPU, 
there  arises  a  problem  of  load  imposed  on  the 
CPU. 

SUMMARY  OF  THE  INVENTION 
70 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  storage  device  capable  of  conducting 
the  dump  process  without  any  intervention  of  the 
CPU  and  capable  of  completely  dumping  the  dump 

75  objective  data  at  the  dump  start  point  even  when 
the  data  update  is  effected  during  the  dump  start 
point  to  the  dump  end  point. 

According  to  a  first  aspect  of  the  present  in- 
vention,  a  storage  device  having  a  function  to 

20  dump  data  from  a  storage  medium  onto  another 
storage  device  includes  the  following  means,  (a) 
Region  recognizing  means  for  discriminatingly  rec- 
ognizing  dump  objective  regions  of  the  storage 
medium  for  dumped  regions  undergone  a  dump 

25  operation  and  not-dumped  regions  not  undergone  a 
dump  operation  and  discriminatingly  recognizing 
the  not-dumped  regions  for  data  updated  regions 
undergone  a  data  update  operation  and  data  not- 
updated  regions  not  undergone  a  data  update  op- 

30  eration.  (b)  Data  update  means  for  updating,  when 
a  data  update  request  is  received  for  data  in  other 
than  the  data  not-updated  regions  (i.e.,  dumped 
data  or  updated  and  not-dumped  data)  during  a 
period  from  a  dump  start  point  to  a  dump  end 

35  point,  the  pertinent  data,  saving,  when  a  data  up- 
date  request  is  received  for  data  in  the  data  not- 
updated  regions,  the  pertinent  data  into  a  buffer 
and  updating  thereafter  the  data  in  the  data  not- 
updated  regions,  and  changing  an  attribute  of  a 

40  storage  region  of  the  data  from  a  data  not-updated 
region  to  a  data  updated  region,  (c)  Data  transfer 
means  for  transferring  data  from  the  data  not- 
updated  region  of  the  storage  medium  for  which  an 
update  request  is  not  done  or  data  from  the  data 

45  updated  regions  to  a  dump  destination  storage 
device  in  a  predetermined  sequence  and  changing 
an  attribute  of  a  storage  region  of  the  transferred 
data  from  a  data  not-damped  region  to  a  dumped 
region,  (d)  Saved  data  transfer  means  for  transfer- 

so  ring  the  data  saved  in  the  buffer  to  the  dump 
destination  storage  device  at  a  predetermined  op- 
portunity,  changing  an  attribute  of  the  storage  re- 
gion  of  the  data  from  a  not-dumped  region  to  a 
dumped  region,  and  substantially  erasing  the  data 

55  from  the  buffer. 
According  to  a  second  aspect  of  the  present 

invention,  a  storage  device  having  a  function  to 
dump  data  from  a  storage  medium  onto  another 
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storage  device  includes  the  following  means,  (a) 
Region  recognizing  means  for  discriminatingly  rec- 
ognizing  dump  objective  regions  of  the  storage 
medium  for  dumped  regions  undergone  a  dump 
operation  and  not-dumped  regions  not  undergone  a 
dump  operation,  (b)  Data  transfer  means  for  trans- 
ferring  data  from  the  not-dumped  region  of  the 
storage  medium  to  a  dump  destination  storage 
device  in  a  predetermined  sequence,  changing 
when  a  data  update  request  is  not  done  an  attribute 
of  a  storage  region  of  the  transferred  data  from  a 
not-dumped  region  to  a  dumped  region,  transfer- 
ring,  when  a  data  update  request  is  received  for 
data  in  the  data  not-dumped  regions  during  a  pe- 
riod  from  a  dump  start  point  to  a  dump  end  point, 
the  pertinent  data  with  a  higher  priority  to  the  dump 
destination  storage  device,  and  changing  an  at- 
tribute  of  a  storage  region  of  the  data  from  a  not- 
dumped  region  to  a  dumped  region,  (c)  Data  up- 
date  means  for  updating,  when  a  data  update  re- 
quest  is  received  for  data  in  other  than  the  not- 
damped  regions  during  a  period  from  the  dump 
start  point  to  the  dump  end  point,  the  pertinent 
data  and  updating,  when  a  data  update  request  is 
received  for  data  in  the  not-damped  regions,  the 
data  in  the  not-dumped  regions  after  the  high  prior- 
ity  transfer  thereof  by  the  means  (b)  above. 

In  the  storage  device  according  to  the  first 
aspect,  a  data  not-update  region  not  undergone  a 
data  update  is  recognized  by  the  region  recogniz- 
ing  means  in  the  not-dumped  regions  not  under- 
gone  a  dump  process.  When  an  update  request  is 
issued  for  data  in  the  data  not-updated  regions,  the 
before  image  is  saved  and  the  data  is  updated 
thereafter  by  the  data  update  means.  Data  on  the 
storage  medium  as  the  dump  source  (in  which  data 
to  be  dumped  is  stored)  is  transferred  to  the  dump 
destination  storage  device  by  the  data  transfer 
means.  The  data  saved  in  the  buffer  is  transferred 
to  the  storage  device  as  the  dump  destination  (in 
which  dumped  data  is  stored)  by  the  saved  data 
transfer  means. 

Consequently,  the  dump  process  can  be  ex- 
ecuted  without  any  intervention  of  the  CPU;  more- 
over,  even  when  a  data  update  is  carried  out  during 
the  dump  start  point  to  the  dump  end  point,  the 
dump  objective  data  at  the  dump  start  point  can  be 
completely  dumped. 

In  this  connection,  the  opportunity  at  which  the 
before  image  saved  in  the  buffer  is  transferred  to 
the  dump  destination  storage  device  need  only  be 
best  decided  in  consideration  of  the  buffer  capac- 
ity,  reliability  required  for  the  dump  process,  and 
response  time  requirements  of  the  update  process 
to  be  executed  in  concurrence  with  the  dump  pro- 
cess. 

In  addition,  when  the  buffer  is  duplicated,  even 
when  either  one  of  the  buffer  devices  fails,  the  data 

loss  can  be  avoided.  Moreover,  when  the  buffer  is 
nonvolatile,  the  data  loss  can  be  avoided  in  case  of 
power  failure,  which  hence  improves  reliability  of 
the  dump  process. 

5  In  the  storage  device  according  to  the  second 
aspect,  the  not-dumped  regions  not  undergone  the 
dump  process  are  recognized  by  the  region  rec- 
ognizing  means.  Data  in  the  not-dumped  regions  is 
transferred  by  the  data  transfer  means  to  the  dump 

io  destination  storage  device  in  a  predetermined  se- 
quence.  When  a  data  update  request  is  received 
for  data  in  the  not-dumped  regions  during  the 
dump  start  point  to  the  dump  end  point,  the  per- 
tinent  data  is  transferred  with  a  higher  priority  to 

is  the  dump  destination  storage  device  such  that  the 
data  is  then  updated  by  the  data  update  means. 

Consequently,  the  dump  process  can  be  ex- 
ecuted  without  any  intervention  of  the  CPU;  more- 
over,  even  when  a  data  update  is  carried  out  during 

20  the  dump  start  point  to  the  dump  end  point,  the 
dump  objective  data  at  the  dump  start  point  can  be 
completely  dumped.  In  addition,  the  buffer  can  be 
dispensed  with  although  the  response  time  is 
slightly  elongated. 

25  Incidentally,  when  the  storage  area  in  the  dump 
destination  storage  device  to  which  the  dump  ob- 
jective  data  undergone  a  data  updated  is  to  be 
transferred  is  commonly  used  for  the  storage  area 
to  which  the  pertinent  data  in  the  data  not-updated 

30  regions  is  to  be  transferred  when  the  update  re- 
quest  is  not  done  for  the  data,  a  storage  device  to 
which  random  access  is  possible  can  be  used  as 
the  dump  destination  storage  device. 

On  the  other  hand,  when  the  storage  area  in 
35  the  dump  destination  storage  device  to  which  the 

dump  objective  data  is  to  be  transferred  is  ar- 
ranged  to  be  next  to  the  storage  area  to  which 
another  data  is  transferred  immediately  before 
transfer  of  the  pertinent  data,  a  storage  device  to 

40  which  sequential  access  is  possible  can  be  used  as 
the  dump  destination  storage  device.  In  this  situ- 
ation,  when  there  is  added  to  dump  objective  data 
an  identifier  including  a  logical  block  address  (LBA) 
indicating  a  storage  area  on  the  data  source  stor- 

45  age  medium  in  which  the  data  is  originally  stored 
so  as  to  transfer  the  data  to  the  dump  destination 
storage  device,  it  is  possible  to  restore  also  the 
position  of  the  data.  Furthermore,  when  the  iden- 
tifier  includes  time  information,  even  if  a  before 

50  image  and  an  after  image  are  duplicatedly 
dumped,  the  before  and  after  images  can  be  dis- 
criminated  from  each  other. 

In  the  storage  device  as  the  dump  destination, 
when  the  storage  medium  to  store  before-update  or 

55  not-updated  data  required  to  be  saved  due  to  a 
data  update  request  is  different  from  the  storage 
medium  to  store  the  other  data  related  to  the 
ordinary  dump  process,  the  data  storage  operation 
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due  to  the  ordinary  dump  process  is  not  inter- 
rupted  by  the  storage  operation  of  the  not-updated 
data,  which  leads  to  a  high-speed  dump  process. 
Moreover,  when  the  storage  medium  is  suitable  for 
the  sequential  access,  an  identifier  containing  a 
logical  block  address  (LBA)  is  required  to  be  added 
to  the  not-updated  data  to  be  stored  on  the  me- 
dium.  On  the  other  hand,  even  when  the  data  of 
the  ordinary  dump  process  is  sequentially  stored  in 
the  order  of  storage  areas  on  the  medium  without 
such  identifiers,  it  is  possible  to  restore  the  data 
because  two  kinds  of  data  items  are  stored  on  the 
different  storage  media  as  described  above. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

These  and  other  objects  and  advantages  of  the 
present  invention  will  become  apparent  by  refer- 
ence  to  the  following  description  and  accompany- 
ing  drawings  wherein: 

Fig.  1  is  a  configuration  diagram  showing  a 
computer  system  including  a  storage  device  as 
a  first  embodiment  of  the  present  invention; 
Fig.  2  is  a  configuration  diagram  showing  a 
before  image  table  of  the  first  embodiment  of 
the  present  invention; 
Fig.  3  is  a  flowchart  showing  the  procedure  of 
the  dump  process  of  the  first  embodiment  of  the 
present  invention; 
Fig.  4  is  a  flowchart  showing  the  procedure  of 
the  COPY  command  process  of  the  first  em- 
bodiment  of  the  present  invention; 
Fig.  5  is  a  flowchart  showing  the  procedure  of 
the  WRITE  command  process  of  the  first  em- 
bodiment  of  the  present  invention; 
Fig.  6  is  a  flowchart  showing  the  procedure  of 
the  flush  process  of  the  first  embodiment  of  the 
present  invention; 
Fig.  7  is  a  data  flow  diagram  for  explaining  a 
concept  of  the  dump  process  of  the  first  em- 
bodiment  of  the  present  invention; 
Fig.  8  is  a  configuration  diagram  showing  a 
computer  system  including  a  storage  device  as 
a  second  embodiment  of  the  present  invention; 
Fig.  9  is  a  flowchart  showing  the  procedure  of 
the  dump  process  of  the  second  embodiment  of 
the  present  invention; 
Fig.  10  is  a  flowchart  showing  the  procedure  of 
the  COPY  command  process  of  the  second  em- 
bodiment  of  the  present  invention; 
Fig.  11  is  a  flowchart  showing  the  procedure  of 
the  WRITE  command  process  of  the  second 
embodiment  of  the  present  invention; 
Fig.  12  is  a  data  flow  diagram  for  explaining  a 
concept  of  the  dump  process  of  the  second 
embodiment  of  the  present  invention; 
Fig.  13  is  a  configuration  diagram  showing  the 
primary  portion  of  a  computer  system  including 

a  storage  device  as  a  third  embodiment  of  the 
present  invention; 
Fig.  14  is  a  data  configuration  diagram  of  an  Iba 
added  data  block; 

5  Fig.  15  is  a  data  flow  diagram  for  explaining  a 
concept  of  the  dump  process  of  a  third  embodi- 
ment  of  the  present  invention;  and 
Fig.  16  is  a  flowchart  showing  the  procedure  of 
the  RESTORE  command  process. 

io  Fig.  17  is  a  diagram  showing  the  primary  sec- 
tion  of  a  computer  system  including  the  fourth 
embodiment  of  the  storage  device  according  to 
the  present  invention; 
Fig.  18  is  a  flowchart  showing  the  procedure  of 

is  a  dump  process  of  the  fourth  embodiment; 
Fig.  19  is  a  flowchart  showing  the  procedure  of 
a  COPY  command  process  of  the  fourth  em- 
bodiment; 
Fig.  20  is  a  flowchart  showing  the  procedure  of 

20  a  WRITE  command  process  of  the  fourth  em- 
bodiment; 
Fig.  21  is  a  flowchart  showing  the  procedure  of 
a  RESTORE  command  process  of  the  fourth 
embodiment; 

25  Fig.  22  is  a  diagram  showing  the  primary  sec- 
tion  of  a  computer  system  including  a  storage 
device  according  to  the  present  invention; 
Fig.  23  is  a  diagram  showing  the  primary  sec- 
tion  of  a  computer  system  including  another 

30  storage  device  according  to  the  present  inven- 
tion; 
Fig.  24  is  a  diagram  showing  the  primary  sec- 
tion  of  a  computer  system  including  still  another 
storage  device  according  to  the  present  inven- 

35  tion;  and 
Fig.  25  is  a  diagram  showing  the  primary  sec- 
tion  of  a  computer  system  including  further  an- 
other  storage  device  according  to  the  present 
invention. 

40 
DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Next,  description  will  be  given  in  detail  of  em- 
45  bodiments  according  to  the  present  invention  by 

reference  to  the  accompanying  drawings.  The 
present  invention,  however,  is  not  restricted  by  the 
embodiments,  and  can  be  modified  in  various  man- 
ner. 

50 
First  embodiment 

Fig.  1  is  a  configuration  diagram  showing  a 
computer  system  including  a  storage  device  of  a 

55  first  embodiment  according  to  the  present  inven- 
tion. 

A  CPU  10  and  a  CPU  11  are  connected  via  an 
SCSI  bus  20  to  a  disk  device  30  with  dump  func- 

4 
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tion  which  is  a  storage  device  as  the  first  embodi- 
ment  of  the  present  invention  and  a  conventional 
disk  device  31  without  dump  function.  Each  of  the 
disk  devices  30  and  31  is  accessed  in  the  unit  of  a 
block  length  of  512  bytes  and  has  a  storage  capac- 
ity  of  100  megabytes  (MB). 

In  this  connection,  according  to  this  embodi- 
ment,  it  is  assumed  that  data  is  dumped  in  the  unit 
of  a  data  block  from  the  disk  device  with  dump 
function  30  onto  the  disk  device  without  dump 
function  31.  However,  the  present  invention  is  not 
restricted  by  this  embodiment.  The  dump  process 
may  be  conducted,  for  example,  in  the  unit  of 
several  blocks. 

The  disk  device  with  dump  function  30  in- 
cludes  an  SCSI  interface  controller  40,  a  micropro- 
cessor  50,  a  control  memory  60,  and  buffers  70 
and  71  in  the  duplicated  configuration,  an  uninter- 
ruptible  power  supply  80,  a  device  interface  con- 
troller  90,  and  a  magnetic  disk  100.  In  addition,  the 
disk  device  30  has  a  function  in  which  even  when 
"COPY  command"  defined  by  SCSI  is  in  process, 
when  a  new  command  is  requested,  the  command 
is  appropriately  processed  without  causing  an  error 
termination  due  to  a  device  busy  status 

The  SCSI  interface  controller  40  communicates 
various  kinds  of  signals  between  the  disk  device 
with  dump  function  30  and  the  SCSI  bus  20. 

The  microprocessor  50  controls  operations  of 
the  respective  sections. 

The  control  memory  60  is  a  semiconductor 
memory  for  storing  therein  programs  and  control 
data  of  the  microprocessor  50  and  includes  a  be- 
fore  image  table  700  and  a  copy  pointer  820.  The 
before  image  table  700  will  be  described  later  by 
reference  to  Fig.  2.  The  copy  pointer  820  is  a 
pointer  to  indicates  a  logical  block  address  (LBA)  of 
a  first  block  of  a  not-dumped  region  not  undergone 
the  dump  process. 

The  buffers  70  and  71  are  semiconductor 
memories  for  temporarily  storing  therein  data  and 
include  before  image  regions  110  and  111  each 
having  a  capacity  of  5120  bytes.  In  each  of  the 
regions  110  and  111,  there  can  be  stored  up  to  ten 
before  image  blocks  in  the  duplicated  manner. 

The  uninterruptible  power  supply  80  continu- 
ously  supplies  power,  even  in  case  of  power  failure 
of  a  main  power  source  (not  shown)  of  the  disk 
device  30,  to  the  control  memory  60  and  the  buff- 
ers  70  and  71  so  that  the  semiconductor  memories 
function  as  nonvolatile  memories. 

The  device  interface  controller  90  communi- 
cates  read  data  from  and  write  data  to  the  mag- 
netic  disk  100. 

Fig.  2  is  a  diagram  showing  the  configuration  of 
the  before  image  table  700. 

The  table  700  includes  an  entry  for  each  group 
of  a  plurality  of  before  image  blocks  kept  in  the 

before  image  regions  110  and  111  (Fig.  1).  Each 
entry  includes  an  entry  state  field  700a,  an  LBA 
field  700b,  and  before  image  address  fields  700c 
and  700d. 

5  In  the  entry  state  field  700a,  there  is  stored 
either  one  of  the  states  "not-used",  "not-dumped", 
and  "dumped".  "Not-used"  indicates  that  the  per- 
tinent  entry  is  not  used.  "Not-dumped"  denotes 
that  before  image  blocks  not  dumped  yet  are  kept 

io  in  the  before  image  regions  110  and  111. 
"Dumped"  designates  that  before  image  blocks 
already  dumped  are  kept  in  the  before  image  re- 
gions  110  and  111. 

Stored  in  the  LBA  field  700b  is  LBA  indicating 
is  a  storage  area  of  the  before  image  on  the  magnetic 

disk  100. 
In  the  before  image  address  field  700c,  there  is 

stored  an  address  of  the  before  image  block  in  the 
before  image  region  110. 

20  Stored  in  the  before  image  address  field  700d 
is  an  address  of  the  before  image  block  in  the 
before  image  region  111. 

In  consequence,  whether  the  dump  objective 
data  block  is  before  or  after  update  can  be  iden- 

25  tified  depending  on  whether  or  not  information  in- 
cluding  LAB  of  the  pertinent  data  block  is  stored  in 
the  table  700. 

Fig.  3  is  a  flowchart  for  explaining  the  proce- 
dure  of  the  dump  process. 

30  In  step  210,  the  CPU  10  issues  "RESERVE 
command"  defined  by  the  SCSI  standards  to  ex- 
clusively  use  the  disk  device  without  dump  function 
31  as  the  dump  destination,  thereby  inhibiting  the 
other  CPU  11  from  accessing  the  disk  device  31. 

35  However,  the  control  of  exclusive  use  is  not  effec- 
ted  for  the  disk  device  with  dump  function  30  as 
the  dump  source. 

In  step  220,  the  CPU  10  issues  a  COPY  com- 
mand  to  the  disk  device  with  dump  function  30.  In 

40  this  command,  there  is  specified  that  the  dump 
operation  is  to  be  achieved  from  a  block  device  to 
a  block  device;  moreover,  there  are  specified  SCSI 
id,  a  logic  unit  number  (LU),  and  a  copy  start  LBA 
for  each  of  the  disk  devices  30  and  31,  and  the 

45  number  of  data  blocks  to  be  dumped.  For  example, 
the  numeric  values  thereof  are  as  follows.  The 
copy  start  LBA  is  set  to  "0"  for  each  of  the  disk 
devices  30  and  31  and  the  number  of  dump  blocks 
is  specified  as  100  MB/512  bytes  =  204,800. 

50  In  step  230,  the  disk  device  with  dump  function 
30  receives  the  COPY  command  from  the  CPU  10 
and  then  issues  "DISCONNECT  command"  de- 
fined  by  the  SCSI  standards  to  the  CPU  10  to 
releases  the  connection  to  the  SCSI  bus  20  for  the 

55  following  reasons.  Since  the  dump  process  takes  a 
long  period  of  time,  if  the  connection  is  kept  re- 
tained,  the  CPU  10  and  the  SCSI  bus  20  will  be 
kept  occupied  during  the  dump  process. 

5 
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In  step  235,  the  disk  device  with  dump  function 
30  executes  the  COPY  command  process  as 
shown  in  Fig.  4. 

Fig.  4  is  a  flowchart  showing  the  COPY  com- 
mand  process  235. 

In  step  320,  the  copy  start  LBA  specified  by 
the  COPY  command  is  set  to  the  copy  pointer  820 
of  the  control  memory  60  (Fig.  1).  Moreover,  the 
entry  field  700a  of  each  entry  of  the  before  image 
table  700  (Fig.  2)  is  set  to  "not-used". 

In  step  330,  a  check  is  made  through  all  en- 
tries  of  the  before  image  table  700  to  retrieve  an 
entry  of  which  the  entry  state  field  700a  is  set  to 
"dumped"  or  an  entry  of  which  the  entry  state  field 
700a  is  set  to  "not-dumped"  and  of  which  the  LBA 
field  700b  contains  LBA  indicated  by  the  copy 
pointer  820.  When  such  an  entry  is  not  done, 
control  is  passed  to  step  340;  otherwise,  process- 
ing  proceeds  to  step  345.  In  this  connection,  when 
a  data  structure  of  a  hash  table,  a  bit  map,  or  an 
index  table  is  employed  for  the  before  image  table 
700,  the  above  retrieval  can  be  conducted  at  a 
higher  speed. 

In  step  340,  a  data  block  corresponding  to  LBA 
indicated  by  the  copy  pointer  820  is  read  from  the 
magnetic  disk  100  to  be  transferred  to  the  disk 
device  without  dump  function  31  by  "WRITE  com- 
mand"  defined  by  the  SCSI  standards.  In  the 
WRITE  command,  there  are  specified  the  LU  num- 
ber  of  the  disk  device  31  ,  LBA  of  a  data  block  to 
be  transferred,  and  the  transfer  length  =  "1  block". 
Control  is  then  passed  to  step  380. 

In  step  345,  a  check  is  made  for  the  entry  state 
field  700a  of  the  entry  detected  in  step  330.  If  the 
field  700a  contains  "not-dumped",  control  is  trans- 
ferred  to  step  350.  If  "dumped"  is  contained,  con- 
trol  is  passed  to  step  370. 

In  step  350,  the  system  reads  a  before  image 
block  from  the  before  image  region  110  of  the 
buffer  70  (or  a  before  image  block  from  the  before 
image  region  111  of  the  buffer  71)  indicated  by  the 
entry  of  "not-dumped"  to  transfer  the  data  to  the 
disk  device  without  dump  function  31  by  a  WRITE 
command.  The  WRITE  command  contains  speci- 
fications  of  an  LU  number  of  the  disk  device  31, 
LBA  of  the  dump  destination,  and  the  transfer 
length  =  "1  block".  When  the  dump  destination  is 
a  recording  medium  like  the  the  disk  device  31 
suitable  for  random  access  the  case  of  the  disk 
device  31,  LBA  of  the  dump  destination  is  set  to 
match  LBA  of  an  area  of  the  magnetic  disk  on 
which  the  before  image  block  is  written.  As  a 
result,  the  write  area  (position)  of  the  before  image 
block  in  the  dump  destination  matches  that  of  the 
before  image  block  in  the  dump  source. 

In  step  360,  the  before  image  block  is  erased 
from  both  of  the  before  image  regions  110  and 
111. 

In  step  370,  the  entry  state  field  700a  of  the 
entry  detected  as  "dumped"  in  step  330  or  that  of 
the  entry  indicating  the  before  image  block  erased 
in  step  360  is  changed  to  "not-used". 

5  In  step  380,  the  copy  pointer  820  of  the  control 
memory  60  is  set  to  indicate  LBA  of  the  next  data 
block. 

In  step  390,  the  copy  pointer  820  is  compared 
with  the  copy  end  LBA  (=  copy  start  LBA  + 

io  number  of  blocks  to  be  dumped).  If  the  result  is 
other  than  Copy  pointer  820  k  Copy  end  LBA, 
control  is  returned  to  step  330.  If  Copy  pointer  820 
k  Copy  end  LBA,  the  COPY  command  process  is 
terminated. 

is  As  shown  in  Fig.  3,  steps  240  and  250  are 
executed  in  concurrence  with  the  COPY  command 
process. 

In  step  240,  for  example,  the  CPU  1  1  issues  a 
WRITE  command  to  the  disk  device  with  dump 

20  function  30  to  update  a  data  block  on  the  magnetic 
disk  100.  In  the  WRITE  command,  there  are  speci- 
fied  the  LU  number  of  the  disk  device  30,  LBA  of 
write  data,  and  the  number  of  write  blocks. 

In  step  250,  the  disk  device  30  executes  the 
25  WRITE  command  process  shown  in  Fig.  5. 

Fig.  5  is  a  flowchart  of  the  WRITE  command 
process. 

In  step  510,  the  WRITE  command  from  the 
CPU  1  1  is  received  by  the  disk  device  30. 

30  In  step  515,  if  a  COPY  command  is  not  in 
process,  control  is  passed  to  step  516.  If  a  COPY 
command  is  in  process,  control  is  transferred  to 
step  520. 

In  step  516,  the  write  data  specified  by  the 
35  WRITE  command  is  written  via  the  device  interface 

controller  90  on  the  magnetic  disk  100.  This  is  the 
same  as  the  conventional  write  method. 

In  step  518,  a  status  byte  and  a  command 
complete  message  are  sent  to  the  CPU  11  to 

40  report  termination  of  the  WRITE  command,  thereby 
terminating  the  WRITE  command  process. 

In  step  520,  if  there  exists  a  relationship  "LBA 
indicated  by  copy  pointer  820   ̂ LBA  of  write 
objective  data   ̂ Copy  end  LBA  (indicating  that  the 

45  write  data  is  in  the  not-dumped  region)",  control  is 
passed  to  step  525.  Otherwise  (indicating  that  the 
write  data  is  not  in  the  not-dumped  region),  control 
is  transferred  to  step  541  . 

In  step  525,  a  check  is  made  through  all  en- 
50  tries  of  the  before  image  table  700  to  retrieve  an 

entry  of  which  the  entry  state  field  700a  is 
"dumped"  or  an  entry  of  which  the  entry  state  field 
700a  is  "not-dumped"  and  of  which  the  LBA  field 
700b  containing  LBA  including  LBA  of  the  write 

55  data.  If  such  an  entry  is  not  done  (the  write  data  is 
in  the  data  not-updated  region),  control  is  passed 
to  step  530.  If  the  entry  is  found  (the  write  data  is 
not  in  the  data  not-updated  region),  control  is 

6 
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passed  to  step  541  . 
In  step  530,  a  before  image  block  containing 

the  write  data  is  read  to  be  moved  to  the  before 
image  regions  110  and  111  respectively  of  the 
buffers  70  and  71  . 

In  step  540,  an  entry  corresponding  to  the 
before  image  block  is  additionally  registered  to  the 
before  image  table  700.  Specifically,  the  new  entry 
is  determined  such  that  "not-dumped"  is  stored  in 
the  entry  state  field  700a  thereof,  LBA  of  the  before 
image  block  is  stored  in  the  LBA  field  700b  thereof, 
and  addresses  of  the  before  image  blocks  respec- 
tively  of  the  before  image  regions  110  and  111  are 
stored  respectively  in  the  before  image  address 
fields  700c  and  700d. 

In  step  541,  the  write  data  is  written  on  the 
magnetic  disk  100. 

In  step  543,  a  check  is  made  to  decide  whether 
or  not  all  write  data  items  specified  by  the  WRITE 
command  have  been  written  on  the  magnetic  disk 
100.  If  this  is  the  case,  control  is  transferred  to  step 
560;  otherwise,  control  is  returned  to  step  520. 

In  step  560,  a  status  byte  and  a  command 
complete  message  are  sent  to  the  CPU  11  to 
report  termination  of  the  WRITE  command  pro- 
cess. 

In  step  570,  a  check  is  made  to  determine 
whether  or  not  the  before  image  regions  110  and 
111  are  full  of  data  due  to  the  before  image  block. 
If  the  regions  110  and  111  are  full  of  data,  control 
is  passed  to  step  580;  otherwise,  the  WRITE  com- 
mand  process  is  terminated.  Specifically,  each  en- 
try  of  the  before  image  table  700  is  checked  such 
that  when  the  number  of  entries  of  which  the  entry 
state  field  700a  is  set  to  "not-dumped"  is  equal  to 
"10"  (the  maximum  number  of  blocks  to  be  con- 
tained  in  the  before  image  region  110),  the  region 
is  judged  to  be  "full  of  data".  If  the  number  is  less 
than  ten,  the  region  is  not  judged  to  be  "full  of 
data". 

In  step  580,  the  disk  device  with  dump  function 
30  accomplishes  a  flush  process  to  transfer  the 
before  image  block  from  the  buffer  70  (or  the 
buffer  71)  onto  the  disk  device  without  dump  func- 
tion  31  so  as  to  make  the  buffers  70  and  71  empty. 
The  flush  process  is  carried  out  after  the  command 
complete  message  is  sent  to  the  CPU  11  (in  step 
560)  for  the  following  reasons.  Since  the  flush 
process  takes  a  long  period  of  time,  if  the  flush 
process  is  first  executed,  the  CPU  11  is  occupied 
by  the  flush  process  until  the  termination  thereof. 

Fig.  6  shows  a  flowchart  of  the  flush  process. 
In  step  600,  the  first  entry  of  the  before  image 

table  700  is  specified  as  an  entry  to  be  processed. 
In  step  605,  when  the  entry  state  field  700a  of 

the  entry  contains  "not-dumped",  control  is  passed 
to  step  610.  When  the  field  700a  contains  "not- 
used"  or  "dumped",  control  is  transferred  to  step 

640. 
In  step  610,  an  access  is  made  to  the  before 

image  region  110  of  the  buffer  70  (the  before 
image  region  111  of  the  buffer  71)  to  read  there- 

5  from  a  before  image  block  indicated  by  the  before 
image  address  field  700c  of  the  process  objective 
entry.  Like  in  step  350,  the  data  is  transferred  to 
the  disk  device  without  dump  function  31  by  a 
WRITE  command. 

io  In  step  620,  the  transferred  before  image  is 
erased  from  both  of  the  before  image  regions  of 
the  buffers  70  and  71  ,  respectively. 

In  step  630,  "dumped"  is  set  to  the  entry  state 
field  700a  of  an  entry  of  the  before  image  table  700 

is  corresponding  to  the  before  image. 
In  step  640,  when  the  process  objective  entry 

is  the  last  entry  of  the  before  image  table  700,  the 
flush  process  is  terminated;  otherwise,  control  is 
passed  to  step  650. 

20  In  step  650,  the  process  objective  entry  is  set 
to  the  next  entry  and  then  control  is  passed  to  step 
605. 

As  shown  in  Fig.  3,  in  step  260,  the  disk  device 
with  dump  function  30  issues  "RESELECT"  de- 

25  fined  by  the  SCSI  standards  to  the  CPU  10  to 
establish  connection  to  the  SCSI  bus  20  again. 

In  step  270,  the  disk  device  with  dump  function 
30  sends  a  status  byte  and  a  command  complete 
message  to  the  CPU  10  to  report  termination  of  the 

30  COPY  command  process. 
In  step  280,  the  CPU  10  receives  the  termina- 

tion  indication  of  the  COPY  command  process  and 
then  issues  "RELEASE  command"  to  the  disk  de- 
vice  without  dump  function  31  to  end  the  exclusive 

35  use. 
Fig.  7  is  a  conceptual  diagram  schematically 

showing  the  above  operations. 
The  disk  device  with  dump  function  30  trans- 

fers,  while  sequentially  changing  the  value  of  the 
40  copy  pointer  in  the  block-by-block  manner  from  the 

dump  start  LBA  of  the  dump  objective  area  of  the 
dump  source  magnetic  disk  100  to  the  dump  end 
LBA  thereof,  the  pointed  data  block  to  an  area  of 
the  same  LBA  on  the  dump  destination  magnetic 

45  disk  800. 
In  consequence,  using  LBA  indicated  by  the 

copy  pointer  820  as  a  point  of  demarcation,  the 
dumped  region  is  discriminated  from  the  not- 
dumped  region. 

50  When  a  WRITE  command  is  received  during  a 
period  of  time  from  the  dump  start  point  to  the 
dump  end  point  (during  the  COPY  command  pro- 
cess),  the  before  image  850  corresponding  to  the 
write  data  is  saved  in  an  area  851  of  the  before 

55  image  region  110  (and  the  before  image  region 
111). 

At  earlier  one  of  an  opportunity  when  the  copy 
pointer  820  is  updated  to  LBA  corresponding  to  a 

7 
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region  P1  in  which  the  before  image  850  is  con- 
tained  and  an  opportunity  when  the  before  image 
region  110  becomes  full  of  data,  the  before  image 
850  saved  in  the  area  851  in  the  before  image 
region  110  (or  111)  is  transferred  to  an  area  852  on 
the  dump  destination  magnetic  disk  800. 

According  to  the  disk  device  with  dump  func- 
tion  30  in  the  first  embodiment,  the  dump  process 
can  be  carried  out  without  any  intervention  of  the 
CPU.  Moreover,  even  when  a  data  update  is  con- 
ducted  during  a  period  of  time  from  the  dump  start 
point  to  the  dump  end  point,  the  dump  objective 
data  at  the  dump  start  point  can  be  completely 
dumped. 

Furthermore,  since  the  buffers  70  an  71  are 
configured  in  a  duplicated  structure,  even  when 
either  one  of  the  buffers  fails,  it  is  possible  to  avoid 
data  loss.  In  addition,  since  the  uninterruptible  pow- 
er  supply  80  makes  the  buffers  70  and  71  non- 
volatile,  the  data  loss  can  be  avoided  in  case  of 
power  failure,  thereby  improving  reliability  of  the 
dump  process. 

The  first  embodiment  may  be  modified  as  fol- 
lows. 

©  In  the  first  embodiment,  the  opportunity  at 
which  the  data  saved  in  the  buffer  is  transferred 
to  the  dump  destination  storage  device  is  earlier 
one  of  when  the  pertinent  data  is  to  be  trans- 
ferred  to  the  dump  destination  storage  device 
because  the  buffer  becomes  full  of  data  and 
when  the  pertinent  data  is  to  be  transferred  to 
the  dump  destination  storage  device  in  case  an 
update  request  is  not  done  for  the  pertinent 
data.  However,  there  may  be  simply  employed 
an  opportunity  when  the  quantity  of  used  buffer 
areas  exceeds  a  predetermined  value  (for  exam- 
ple,  80%  of  the  buffer  capacity).  In  this  case, 
even  when  LBA  indicated  by  the  copy  pointer 
820  exists  in  the  before  image  table  700  (step 
330)  in  the  COPY  command  process  (Fig.  4), 
control  is  advanced  to  step  380  without  conduct- 
ing  the  data  write  operation  in  the  dump  destina- 
tion  such  that  the  flush  process  (Fig.  6)  need 
only  be  accomplished  only  at  an  opportunity 
when  the  quantity  of  used  buffer  areas  exceeds 
a  predetermined  value. 
©  In  the  first  embodiment,  each  of  the  before 
image  regions  110  and  111  has  a  storage  ca- 
pacity  of  ten  data  blocks.  However,  when  each 
buffer  has  a  sufficiently  large  storage  capacity, 
the  opportunity  at  which  the  data  saved  in  the 
buffer  is  transferred  to  the  dump  destination 
storage  device  may  be  simply  set  such  that  the 
opportunity  to  transfer  the  pertinent  data  to  the 
dump  destination  storage  device  appears  at  a 
predetermined  interval  of  time  (for  example,  an 
interval  of  30  seconds),  the  opportunity  to  trans- 
fer  the  pertinent  data  to  the  dump  destination 

storage  device  may  take  place  when  an  update 
request  for  the  data  is  not  done,  or  the  opportu- 
nity  to  transfer  the  pertinent  data  to  the  dump 
destination  storage  device  may  be  set  to  any 

5  point  of  time  during  a  period  of  time  from  imme- 
diately  after  when  the  data  is  saved  in  the  buffer 
to  immediately  before  termination  of  an  update 
request  for  the  data. 
©  In  the  first  embodiment,  each  of  the  before 

io  image  regions  110  and  111  has  a  fixed  storage 
capacity.  However,  the  storage  capacity  may  be 
increased  according  to  the  storage  quantity  of 
before  image  data.  In  this  case,  the  opportunity 
at  which  the  data  saved  in  the  buffer  is  trans- 

15  ferred  to  the  dump  destination  storage  device 
can  be  selected  in  the  same  way  as  for  the  case 

©  above. 
@  In  the  first  embodiment,  the  flush  process  is 
carried  out  during  the  WRITE  command  process 

20  (Fig.  5).  However,  the  flush  process  may  be 
independently  executed  asynchronously  with  re- 
spect  to  the  WRITE  and  COPY  command  pro- 
cesses. 
©  In  the  first  embodiment,  the  disk  device  31  is 

25  adopted  as  the  dump  destination  storage  device. 
However,  there  may  be  used  storage  media 
other  than  the  disk  device  31  . 
©  In  the  first  embodiment,  the  SCSI  interface 
40  is  used.  In  place  thereof  or  in  addition  there- 

30  to,  an  interface  other  than  the  SCSI  interface 
may  be  used. 
©  In  the  first  embodiment,  the  disk  device  of 
the  dump  source  is  separated  from  that  of  the 
dump  destination;  however,  the  dump  destina- 

35  tion  storage  medium  may  be  disposed  in  a  disk 
device  with  dump  function  30  (Fig.  1).  For  exam- 
ple,  in  addition  to  the  magnetic  disk  100,  the 
dump  destination  storage  device  may  be  con- 
nected  to  the  device  interface  section  90. 

40 
Second  embodiment 

Fig.  8  is  a  configuration  diagram  showing  the 
primary  portion  of  a  computer  system  including  a 

45  storage  device  as  a  second  embodiment  according 
to  the  present  invention. 

A  disk  device  with  dump  function  30'  as  the 
second  embodiment  of  the  storage  device  of  the 
present  invention  is  basically  configured  by  remov- 

50  ing  the  buffers  70  and  71  from  the  disk  device  with 
dump  function  30  as  the  first  embodiment  and 
disposing  a  control  memory  60'  in  place  of  the 
control  memory  60  of  the  first  embodiment,  the 
control  memory  60'  being  slightly  different  from  the 

55  control  memory  60. 
The  control  memory  60'  is  a  semiconductor 

memory  for  storing  therein  programs  and  control 
data  of  the  microprocessor  50  and  includes  a 

8 
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dumped  image  table  700'  and  a  copy  pointer  820. 
The  dumped  image  table  700'  is  a  table  for  keep- 
ing  therein  LBA  of  a  data  block  which  is  dumped 
with  a  higher  priority  than  an  ordinary  dump  se- 
quence.  The  copy  pointer  820  is  a  pointer  to  in- 
dicate  LBA  of  the  first  block  of  a  not-dumped 
region  not  undergone  the  dump  process. 

Fig.  9  to  11  are  flowcharts  showing  the  dump 
process,  COPY  command  process,  and  WRITE 
command  process  of  the  disk  device  with  dump 
function  30'.  Moreover,  Fig.  12  is  a  conceptual 
diagram  schematically  showing  operation  of  the 
disk  device  30'. 

As  can  be  seen  from  Figs.  9  to  12,  in  the  disk 
device  with  dump  function  30',  when  a  data  update 
request  is  received  for  data  in  the  not-dumped 
region,  the  data  is  transferred  with  a  higher  priority 
to  the  disk  device  without  dump  function  31  as  the 
dump  destination  to  thereafter  update  the  data. 
That  is,  when  a  WRITE  command  for  data  in  the 
not-dumped  region  is  received  from  the  CPU  11 
during  the  dump  process,  a  before  image  thereof  is 
read  with  a  higher  priority  from  the  magnetic  disk 
100  to  be  transferred  to  the  disk  device  31.  The 
write  objective  data  is  then  written  on  the  magnetic 
disk  100  and  notifies  completion  of  the  WRITE 
command  to  the  CPU  11.  In  addition,  as  shown  in 
step  540'  of  Fig.  11,  LBA  of  the  data  block  of  the 
data  dumped  with  a  higher  priority  is  registered  to 
the  dumped  image  table  700'  to  skip  the  dump 
process  in  the  ordinary  sequence. 

According  to  the  disk  device  with  dump  func- 
tion  30'  of  the  second  embodiment,  although  the 
response  time  of  the  WRITE  command  is  elon- 
gated,  the  buffers  70  and  71  become  unnecessary 
and  the  configuration  is  simplified.  Furthermore, 
after  the  WRITE  command  is  finished,  the  before 
image  data  and  the  after  image  data  are  stored  in 
the  disk  device,  which  avoids  the  data  loss,  for 
example,  due  to  power  failure.  In  consequence, 
there  can  be  obtained  a  highly  reliable  system  at  a 
low  cost. 

Third  embodiment 

Fig.  13  is  a  configuration  diagram  showing  the 
main  portion  of  a  computer  system  including  a 
storage  device  as  a  third  embodiment  according  to 
the  present  invention. 

A  CPU  10  and  a  CPU  11  are  connected  via  an 
SCSI  bus  20  to  a  storage  device  with  dump  func- 
tion  30"  as  a  third  embodiment  according  to  the 
present  invention  and  a  magnetic  tape  device  900. 
The  device  900  supports  access  to  each  data 
block. 

Although  the  disk  device  with  dump  function 
30"  and  the  disk  device  with  dump  function  30  of 
the  first  embodiment  have  substantially  the  same 

construction,  the  difference  therebetween  resides  in 
that  there  are  supported  "extended  COPY  com- 
mand"  to  add  LBA  of  a  dump  destination  to  a  data 
block  to  be  dumped  and  "RESTORE  command"  to 

5  restore  the  data  block  of  the  dump  destination  in 
the  dump  source. 

Next,  the  procedure  of  the  dump  process  will 
be  described. 

First,  the  CPU  10  issues  an  extended  COPY 
io  command  to  the  disk  device  with  dump  function 

30"  to  dump  data  blocks  from  a  magnetic  disk 
(included  in  the  disk  controller  30  of  Fig.  13)  as  the 
dump  source  onto  the  magnetic  tape  device  900  as 
the  dump  destination. 

is  The  disk  device  30"  executes  a  dump  process 
similar  to  that  of  Fig.  3.  That  is,  the  similar  process- 
ing  is  executed  by  replacing  "disk  device  without 
dump  function  31  "  of  Fig.  3  with  "magnetic  tape 
device  900",  "disk  device  with  dump  function  30" 

20  with  "disk  device  with  dump  function  30",  "COPY 
command"  with  "extended  COPY  command",  and 
"COPY  command  process"  with  "extended  COPY 
command  process") 

The  extended  COPY  command  process  is 
25  similar  to  that  of  Fig.  4  (in  steps  340  and  350  of 

Fig.  4,  an  Iba  added  data  block  in  which  LBA  of  the 
dump  source  is  added  to  the  data  block  is  written 
in  the  dump  destination). 

Fig.  14  shows  an  example  of  the  Iba  added 
30  data  block. 

The  Iba  added  data  block  1110  (having  a 
length  of,  for  example,  516  bytes)  is  constituted 
with  LBA  1102  of  the  dump  source  and  a  data 
block  1103  (having  a  data  length  of,  for  example, 

35  51  2  bytes). 
The  WRITE  command  process  for  the  WRITE 

command  received  during  the  extended  COPY 
command  process  is  similar  to  that  of  Fig.  5  (re- 
place  "COPY  command  process"  of  Fig.  5  with 

40  "extended  COPY  command  process"). 
The  flush  process  is  similar  to  that  of  Fig.  6  (in 

step  610  of  Fig.  6,  the  Iba  added  data  block  is 
written  in  a  storage  area  next  to  a  storage  area  to 
which  another  data  block  is  transferred  immediately 

45  before  transfer  of  the  data  block). 
Fig.  15  is  a  conceptual  diagram  schematically 

showing  operation  of  the  disk  device  with  dump 
function  30". 

While  sequentially  moving  the  copy  pointer 
50  820  of  the  control  memory  60  in  a  block-by-lock 

manner  from  the  first  LBA  of  the  dump  source 
magnetic  disk  100,  the  Iba  added  data  block  in 
which  LBA  is  added  to  the  pointed  data  block  is 
sequentially  written  on  the  magnetic  tape  900a  as 

55  the  dump  destination.  In  the  diagram,  hatched  por- 
tions  indicate  dumped  regions. 

When  a  WRITE  command  is  received  during  a 
period  of  time  from  the  dump  start  point  to  the 

9 
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dump  end  point  (i.e.,  during  the  extended  COPY 
command  process),  the  before  image  block  1010  is 
saved  in  an  area  101  of  the  before  image  region 
110.  The  address  of  the  area  1011  is  stored  in  the 
before  image  table  700.  For  the  buffer  71,  the 
same  operation  is  conducted  in  a  duplicated  fash- 
ion. 

At  earlier  one  of  an  opportunity  when  the  copy 
pointer  820  is  updated  to  LBA  corresponding  to  the 
area  Pa  in  which  the  before  image  block  1010  is 
written  and  an  opportunity  when  the  before  image 
region  110  becomes  full  of  data,  the  Iba  added 
data  block  in  which  LBA  is  added  to  the  saved 
before  image  block  1010  is  written  in  the  area  1012 
of  the  magnetic  tape  900a.  The  area  1012  imme- 
diately  follows  the  previous  write  area,  and  LBA 
corresponding  to  the  area  1012  is  not  related  to 
LBA  of  the  before  image  block  1010.  Consequent- 
ly,  the  LBA  must  be  added  to  each  data  block. 

Fig.  16  is  a  flowchart  showing  the  RESTORE 
command  process  by  the  disk  device  with  dump 
function  30".  The  RESTORE  command  is  executed 
according  to  indication  from  the  user. 

In  step  1200,  when  a  RESTORE  command  is 
received  from  the  CPU  10,  "DISCONNECT"  is 
immediately  issued  to  the  CPU  10  to  release  the 
connection  to  the  SCSI  bus  20. 

In  step  1210,  "LOCATE  command"  is  issued  to 
the  magnetic  tape  device  900  to  locate  the  first 
write  position  of  the  magnetic  tape  900a. 

In  step  1220,  a  READ  command  is  issued  to 
the  magnetic  tape  device  900  to  move  an  Iba 
added  data  block  to  the  buffer  70  (or  the  buffer 
71). 

In  step  1230,  a  WRITE  command  is  issued  to 
the  magnetic  disk  100  to  write  only  the  data  block 
of  the  Iba  added  data  block  1100  in  the  LBA  area. 
Thanks  to  this  provision,  even  when  the  data 
blocks  written  on  the  magnetic  tape  900a  are  not 
arranged  in  the  write  sequence  thereon,  the  data 
block  can  be  restored  in  an  area  (position)  cor- 
responding  to  the  original  LBA  on  the  magnetic 
disk  100. 

In  step  1240,  a  check  is  made  to  decide  wheth- 
er  or  not  all  Iba  added  data  blocks  written  on  the 
magnetic  tape  900a  have  been  read  therefrom.  The 
last  block  is  decided  by  LBA  to  which  a  particular 
value  is  beforehand  set.  If  this  is  the  case,  control 
is  passed  to  step  1250;  otherwise,  control  is  re- 
turned  to  step  1220. 

In  step  1250,  "RESELECT"  is  issued  to  the 
CPU  10  to  send  a  status  and  a  command  complete 
message,  thereby  terminating  the  RESTORE  com- 
mand. 

According  to  the  disk  device  with  dump  func- 
tion  30"  as  the  third  embodiment,  an  Iba  added 
data  block  in  which  LBA  of  the  dump  source  is 
added  to  a  data  block  is  dumped  onto  the  mag- 

netic  tape  900a.  Consequently,  even  when  LBA  of 
the  dump  source  is  not  related  to  the  write  area  of 
the  magnetic  tape  900a,  the  data  block  specified  as 
the  dump  object  at  the  dump  start  point  can  be 

5  completely  dumped  without  losing  information  of 
the  original  area  (position)  of  the  data  block.  More- 
over,  using  the  Iba  added  data  block  of  the  dump 
destination,  it  is  possible  to  restore  the  data  block 
in  an  area  corresponding  to  the  original  LBA.  Con- 

io  sequently,  the  data  block  as  the  dump  object  at  the 
dump  start  point  can  be  completely  dumped. 

The  third  embodiment  can  be  modified  as  fol- 
lows. 

©  When  there  are  added  to  each  Iba  added 
is  data  block  such  timestamps  as  "update  time" 

and  "dump  time"  of  the  data  block,  the  data 
block  at  the  dump  start  point  can  be  identified 
among  a  plurality  of  Iba  added  data  blocks. 
Consequently,  even  in  the  regions  which  have 

20  been  recognized  as  dumped  regions  in  the  flush 
process,  the  dump  process  can  be  conducted 
again  in  the  same  LBA  sequence. 
(2)  When  there  are  added  to  each  Iba  added 
data  block  such  timestamps  as  "update  time" 

25  and  "dump  time"  of  the  data  block,  the  data 
block  at  the  dump  start  point  can  be  identified 
among  a  plurality  of  Iba  added  data  blocks.  In 
consequence,  at  a  point  of  time  to  dump  the 
data  in  the  updated  regions,  the  after  image 

30  block  may  be  transferred  from  a  magnetic  disk 
to  the  dump  destination  without  paying  attention 
to  the  before  image  block  saved  on  the  buffer. 
Thereafter,  at  an  appropriate  opportunity  (for 
example,  in  a  flush  process),  the  before  image 

35  block  saved  in  the  buffer  can  be  transferred 
therefrom  to  the  dump  destination. 
According  to  variations  ©  and  (2)  above,  the 

extended  COPY  command  process  and  the  flush 
process  can  be  executed  in  a  completely  indepen- 

40  dent  manner  (without  using  a  data  structure  includ- 
ing  a  buffer  shared  between  the  two  processes). 
©  Moreover,  the  third  embodiment  can  be  modi- 
fied  in  the  same  manner  as  for  the  first  embodi- 
ment. 

45  According  to  the  storage  device  of  the  present 
invention,  the  dump  process  can  be  achieved  with- 
out  any  intervention  of  the  CPU.  Moreover,  even 
when  the  dump  process  is  conducted  during  a 
period  of  time  from  the  dump  start  point  to  the 

50  dump  end  time,  the  dump  objective  data  at  the 
dump  start  point  can  be  completely  dumped.  In 
consequence,  usability  of  the  storage  device  can 
be  improved. 

55  Fourth  Embodiment 

Fig.  17  shows  the  primary  section  of  the  com- 
puter  system  including  a  fourth  embodiment  of  the 

10 



19 EP  0  656  588  A2 20 

storage  device  according  to  the  present  invention. 
In  the  fourth  embodiment,  a  disk  with  dump 

function  30"'  is  configured  basically  in  the  same 
fashion  as  for  the  disk  with  dump  function  30'  of 
the  second  embodiment.  The  disk  device  30"' 
however  includes  a  control  memory  60"  slightly 
different  from  the  control  memory  60'  of  the  disk 
device  30'. 

The  control  memory  60"  is  a  semiconductor 
memory  to  store  programs  and  control  data  of  the 
microprocessor  50  and  includes  a  copy  pointer 
820.  Unlike  the  control  memory  60'  of  the  disk 
device  with  dump  function  30'  of  the  second  em- 
bodiment,  the  control  memory  60"  is  not  provided 
with  the  dumped  data  table  700'. 

A  tape  device  2000  includes  an  SCSI  interface 
controller  40,  a  microprocessor  50,  a  control  mem- 
ory  2030,  a  device  interface  controller  90,  and 
magnetic  tapes  2010  and  2020.  The  control  mem- 
ory  2030  is  a  semiconductor  memory  to  store 
programs  and  control  data  of  the  microprocessor 
50. 

Figs.  18  to  20  are  flowcharts  respectively 
showing  the  dump  process  of  the  disk  device  with 
dump  function  30"'  and  operations  of  the  COPY 
and  WRITE  command  processes. 

As  can  be  seen  from  Figs.  18  to  20,  in  the  disk 
device  30"',  when  a  data  update  request  is  re- 
ceived  for  data  in  the  not-dumped  region  during  a 
period  of  time  from  the  start  of  dump  process  to 
the  end  of  dump  process,  the  pertinent  data  is 
transferred  with  a  higher  priority  onto  the  magnetic 
tape  as  the  dump  destination  and  thereafter  the 
data  is  updated.  That  is,  when  a  WRITE  command 
is  received  from  the  CPU  11  for  data  in  the  not- 
dumped  region,  the  not-updated  data  is  read  with  a 
higher  priority  from  the  magnetic  disk  100.  An  LBA 
of  the  data  is  then  added  thereto  and  the  resultant 
data  is  transferred  to  the  magnetic  tape  2020  to  be 
written  thereon.  The  write  objective  data  is  written 
on  the  magnetic  disk  100  and  then  termination  of 
the  WRITE  command  is  notified  to  the  CPU  1  1  . 

On  the  other  hand,  in  the  COPY  command 
process  in  which  operation  is  sequentially  carried 
out  according  to  the  copy  pointer  820,  the  data  of 
the  magnetic  disk  100  is  written  on  the  magnetic 
tape  2010  disposed  in  addition  to  the  magnetic 
tape  2020  of  the  not-updated  data.  The  data  does 
not  contain  any  identifier  such  as  an  LBA.  In  the 
COPY  command  process  235",  if  the  objective 
data  has  been  updated  after  the  start  of  dump 
process,  the  updated  data  is  written  on  the  mag- 
netic  tape  2010.  Consequently,  to  restore  the  con- 
tents  of  the  magnetic  disk  100  at  the  start  point  of 
dump  process,  the  not-updated  data  saved  on  the 
magnetic  tape  2020  is  required  to  be  reflected  in 
the  contents  of  the  magnetic  tape  2010.  This  is 
accomplished  by  the  RESTORE  command  process 

shown  in  Fig.  21  . 
In  step  1200,  a  RESTORE  command  is  re- 

ceived  from  the  CPU  10  and  then  "DISCONNECT" 
is  issued  to  the  CPU  10  to  release  the  connection 

5  to  the  SCSI  bus  20. 
In  step  2100,  a  LOCATE  command  is  issued  to 

the  tape  device  2000  to  locate  the  first  position  of 
the  magnetic  tape  2010. 

In  step  2110,  a  READ  command  is  issued  to 
io  the  tape  device  2000  to  read  a  block  from  the 

magnetic  tape  2010. 
In  step  2120,  a  WRITE  command  is  issued  to 

the  magnetic  disk  100  to  write  the  block  thereon. 
In  step  2130,  a  check  is  made  to  decide  wheth- 

15  er  or  not  all  blocks  written  on  the  magnetic  tape 
2010  have  been  read  therefrom.  If  the  block  have 
already  read  therefrom,  control  is  passed  to  step 
2140;  otherwise,  control  is  returned  to  step  2110. 

In  step  2140,  a  LOCATE  command  is  issued  to 
20  the  magnetic  magnetic  tape  2000  to  locate  the  final 

block  of  the  magnetic  tape  2020. 
In  step  2150,  a  READ  REVERSE  command  is 

issued  to  the  tape  device  2000  to  reversely  read  an 
LBA-added  data  block  from  the  magnetic  tape 

25  2010. 
In  step  2160,  the  order  of  bytes  obtained  by 

the  READ  REVERSE  command  is  reversed.  This  is 
because  the  block  is  reversely  ready  by  the  READ 
REVERSE  command  and  the  bytes  are  also  ar- 

30  ranged  in  the  block  in  the  reversed  order. 
In  step  2170,  a  WRITE  command  is  issued  to 

the  magnetic  disk  100  to  write  only  the  data  block 
of  the  LBA-added  data  block  1100  in  an  area  of  the 
pertinent  LBA. 

35  In  step  2180,  a  check  is  made  to  decide  wheth- 
er  or  not  all  LBA-added  data  blocks  written  on  the 
magnetic  tape  2020  have  been  read  therefrom.  If 
all  blocks  have  been  read  therefrom,  control  is 
passed  to  step  1250;  otherwise,  control  is  returned 

40  to  step  2150. 
In  step  1250,  "RESELECT"  is  issued  to  the 

CPU  10  to  send  a  status  and  a  command  comple- 
tion  message  thereto,  thereby  terminating  the  RE- 
STORE  command. 

45  Description  will  be  given  of  the  reason  why  the 
blocks  are  reversely  read  from  the  magnetic  tape 
2020  in  step  2150.  In  a  case  where  an  identical 
block  is  updated  a  plurality  of  times  during  the 
dump  process,  a  plurality  of  not-updated  data 

50  items  are  also  written  on  the  magnetic  tape  2020. 
Since  these  data  items  are  written  thereon  in  the 
data  generation  order,  the  data  item  having  the 
least  block  number  is  the  data  item  first  produced 
when  the  dump  process  is  started.  The  other  data 

55  items  are  to  be  ignored  in  the  RESTORE  command 
process.  When  the  blocks  are  reversely  read  from 
the  magnetic  tape  2020  to  be  reflected  in  the  data 
items  on  the  magnetic  disk  100,  even  if  there  exist 
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a  plurality  of  not-updated  data  items  of  an  identical 
block,  the  not-updated  data  item  having  the  least 
block  number  is  finally  selected  as  the  valid  data 
item. 

The  disk  device  with  dump  function  30"'  of  the 
fourth  embodiment  includes  a  magnetic  tape  to 
write  dump  data  and  another  magnetic  tape  to  write 
not-updated  data.  Furthermore,  an  LBA  is  added  to 
the  not-updated  data  item  to  be  stored  on  the  tape 
such  that  in  the  RESTORE  process.  The  blocks  are 
read  therefrom  in  an  order  reverse  to  the  block 
storing  order  to  reflect  the  block  data  in  the  data  of 
the  magnetic  tape  on  which  the  dump  data  has 
been  written.  Consequently,  the  data  blocks  to  be 
dumped  at  the  dump  start  point  can  be  completely 
dumped  and  restored  without  using  the  not-up- 
dated  data  table,  which  is  employed  in  the  first  to 
third  embodiments.  Moreover,  since  any  additional 
identifier  such  as  LBA  is  not  required  for  the  data 
blocks  to  be  written  on  the  magnetic  tape  for  the 
dump  data,  the  capacity  of  the  magnetic  tape  is 
efficiently  used.  In  this  embodiment,  the  storage 
medium  as  the  dump  destination  is  completely 
sequentially  accessed.  Consequently,  any  storage 
medium  inappropriate  for  the  random  access,  for 
example,  a  magnetic  tape  can  be  used  for  this 
purpose.  Even  a  recording  medium  suitable  for  the 
random  access  such  as  a  disk  develops  a  higher 
performance  in  general  in  the  sequential  access 
operation  than  in  the  random  access  operation. 
Consequently,  the  period  of  time  necessary  for  the 
dump  process  can  be  minimized. 

In  the  first  to  fourth  embodiments,  the  connec- 
tion  between  the  CPU  and  the  disk  device  and/or 
the  tape  device  is  effected  by  an  SCSI  bus.  The 
connection  may  also  be  established  by  an  enter- 
prise  systems  connection  (ESCON)  director. 

Fig.  22  is  a  diagram  showing  the  configuration 
obtained  by  replacing  the  SCSI  bus  with  an  ES- 
CON  director  in  the  computer  system  of  Fig.  1. 
This  system  achieves  operation  similar  to  that  of 
the  first  embodiment. 

Fig.  23  is  a  diagram  showing  the  structure 
attained  by  replacing  the  SCSI  bus  with  an  ESCON 
director  in  the  computer  system  of  Fig.  8.  The 
constitution  operates  in  the  similar  manner  as  for 
the  second  embodiment. 

Fig.  24  is  a  diagram  showing  the  configuration 
obtained  by  replacing  the  SCSI  bus  with  an  ES- 
CON  director  in  the  computer  system  of  Fig.  13. 
The  system  conducts  operation  similar  to  that  of 
the  third  embodiment. 

Fig.  25  is  a  diagram  showing  the  constitution 
attained  by  replacing  the  SCSI  bus  with  an  ESCON 
director  in  the  computer  system  of  Fig.  17.  The 
configuration  operates  in  the  similar  manner  as  for 
the  fourth  embodiment. 

While  the  present  invention  has  been  de- 
scribed  with  reference  to  the  particular  illustrative 
embodiments,  it  is  not  to  be  restricted  by  those 
embodiments  but  only  by  the  appended  claims.  It 

5  is  to  be  appreciated  that  those  skilled  in  the  art  can 
change  or  modify  the  embodiments  without  depart- 
ing  from  the  scope  and  spirit  of  the  present  inven- 
tion. 

w  Claims 

1.  A  storage  device  (30)  having  a  function  to 
dump  data  from  a  storage  medium  (100)  onto 
another  storage  device  (31),  comprising: 

is  region  recognizing  means  (60,  700,  820, 
Fig.  4)  for  discriminatingly  recognizing  dump 
objective  regions  (850)  of  the  storage  medium 
for  dumped  regions  undergone  a  dump  opera- 
tion  and  not-dumped  regions  not  undergone  a 

20  dump  operation  and  discriminatingly  recogniz- 
ing  the  not-dumped  regions  for  data  updated 
regions  undergone  a  data  update  operation 
and  data  not-updated  regions  not  undergone  a 
data  update  operation  (Fig.  7); 

25  data  update  means  (Figs.  3  and  4)  for 
updating,  when  a  data  update  request  is  re- 
ceived  for  data  in  other  than  the  data  not- 
updated  regions  during  a  period  from  a  dump 
start  point  to  a  dump  end  point,  the  pertinent 

30  data,  saving,  when  a  data  update  request  is 
received  for  data  in  the  data  not-updated  re- 
gions,  the  pertinent  data  into  a  buffer  (70,  71) 
and  updating  thereafter  the  data  in  the  data 
not-updated  regions,  and  changing  an  attribute 

35  of  a  storage  region  of  the  data  from  a  data  not- 
updated  region  to  a  data  updated  region; 

data  transfer  means  (Figs.  4  and  5)  for 
transferring  data  for  which  an  update  request  is 
not  done  from  the  data  not-updated  region  of 

40  the  storage  medium  or  data  from  the  data 
updated  region  to  a  dump  destination  storage 
device  in  a  predetermined  sequence  and 
changing  an  attribute  of  a  storage  region  of  the 
transferred  data  from  a  data  not-damped  re- 

45  gion  to  a  dumped  region;  and 
saved  data  transfer  means  (Figs.  4  to  6) 

for  transferring  the  data  saved  in  the  buffer  to 
the  dump  destination  storage  device  at  a  pre- 
determined  opportunity,  changing  an  attribute 

50  of  the  storage  region  of  the  data  from  a  not- 
dumped  region  to  a  dumped  region,  and  sub- 
stantially  erasing  the  data  from  the  buffer. 

2.  A  storage  device  according  to  Claim  1, 
55  wherein  the  opportunity  at  which  the  data 

saved  in  the  buffer  is  transferred  to  the  dump 
destination  storage  device  is  earlier  one  of  an 
opportunity  to  transfer  the  pertinent  data  to  the 

12 
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dump  destination  storage  device  when  a  quan- 
tity  of  data  saved  in  the  buffer  exceeds  a 
predetermined  quantity  and  an  opportunity  to 
transfer  the  pertinent  data  to  the  dump  destina- 
tion  storage  device  when  an  update  request  is 
not  done  for  the  pertinent  data  (Fig.  1,  60). 

3.  A  storage  device  according  to  Claim  1, 
wherein  the  opportunity  at  which  the  data 
saved  in  the  buffer  to  a  capacity  of  the  buffer 
exceeds  is  transferred  to  the  dump  destination 
storage  device  is  an  opportunity  to  transfer  the 
pertinent  data  to  the  dump  destination  storage 
device  when  a  ratio  of  a  quantity  of  data  saved 
in  the  buffer  to  a  capacity  of  the  buffer  ex- 
ceeds  a  predetermined  value  (Fig.  1,  60). 

4.  A  storage  device  according  to  Claim  1, 
wherein  the  opportunity  at  which  the  data 
saved  in  the  buffer  is  transferred  to  the  dump 
destination  storage  device  is  an  opportunity  to 
transfer  the  pertinent  data  to  the  dump  destina- 
tion  storage  device  when  an  update  request  is 
not  done  for  the  pertinent  data  (Fig.  1,  60). 

5.  A  storage  device  according  to  Claim  1, 
wherein  the  opportunity  at  which  the  data 
saved  in  the  buffer  is  transferred  to  the  dump 
destination  storage  device  is  an  opportunity 
between  a  point  of  time  immediately  after 
when  the  data  is  saved  in  the  buffer  and  a 
point  of  time  immediately  before  when  the 
update  request  for  the  data  is  terminated  (Fig. 
1  ,  60). 

6.  A  storage  device  according  to  Claim  1, 
wherein  the  opportunity  at  which  the  data 
saved  in  the  buffer  is  transferred  to  the  dump 
destination  storage  device  is  an  opportunity 
which  appears  at  a  predetermined  interval  (Fig. 
1  ,  60). 

7.  A  storage  device  according  to  Claim  1, 
wherein  the  buffer  is  duplicated  (70,  71),  or 
nonvolatile  (70,  71  ,  80). 

8.  A  storage  device  (30')  having  a  function  to 
dump  data  from  a  storage  medium  (100)  onto 
another  storage  device  (31),  comprising: 

region  recognizing  means  (60',  700',  820, 
Fig.  10)  for  discriminatingly  recognizing  dump 
objective  regions  (850)  of  the  storage  medium 
for  dumped  regions  undergone  a  dump  opera- 
tion  and  not-dumped  regions  not  undergone  a 
dump  operation; 

data  transfer  means  (700',  820,  Figs.  9  and 
11)  for  transferring  data  from  the  not-dumped 
region  of  the  storage  medium  to  a  dump  des- 

tination  storage  device  in  a  predetermined  se- 
quence,  changing  when  a  data  update  request 
is  not  done  an  attribute  of  a  storage  region  of 
the  transferred  data  from  a  not-dumped  region 

5  to  a  dumped  region,  transferring,  when  a  data 
update  request  is  received  for  data  in  the  data 
not-dumped  regions  during  a  period  from  a 
dump  start  point  to  a  dump  end  point,  the 
pertinent  data  with  a  higher  priority  to  the 

io  dump  destination  storage  device,  and  changing 
an  attribute  of  a  storage  region  of  the  data 
from  a  not-dumped  region  to  a  dumped  region; 
and 

data  update  means  (Figs.  7,  10,  and  12) 
is  for  updating,  when  a  data  update  request  is 

received  for  data  in  other  than  the  not-damped 
regions  during  a  period  from  the  dump  start 
point  to  the  dump  end  point,  the  pertinent  data 
and  updating,  when  a  data  update  request  is 

20  received  for  data  in  the  not-damped  regions, 
the  data  in  the  not-dumped  regions  after  the 
high  priority  transfer  by  the  data  transfer 
means. 

25  9.  A  storage  device  according  to  Claim  1  or  8, 
wherein  the  storage  area  (852)  of  the  dump 
destination  storage  device  to  which  the  dump 
objective  data  is  transferred  is  commonly  used 
as  the  storage  area  (852)  to  which  the  data  in 

30  the  data  not-updated  regions  is  transferred 
when  the  update  request  is  not  done  for  the 
data  (Figs.  10  and  11). 

10.  A  storage  device  according  to  Claim  1  or  8, 
35  wherein  the  storage  area  (852)  of  the  dump 

destination  storage  device  to  which  the  dump 
objective  data  is  transferred  is  an  area  (852) 
next  to  an  area  to  which  another  data  is  trans- 
ferred  immediately  before  a  transfer  thereof 

40  (Figs.  10  and  11). 

11.  A  storage  device  according  to  Claim  10,  further 
including  identifier  adder  means  for  adding  to 
the  dump  objective  data  an  identifier  including 

45  a  logical  block  address  (LBA;  1102)  indicating 
a  storage  area  on  a  source  storage  medium  of 
the  data,  thereby  preparing  data  (1100)  to  be 
transferred  to  the  dump  destination  storage 
device. 

50 
12.  A  storage  device  according  to  Claim  11, 

wherein  the  identifier  (1102)  includes  informa- 
tion  of  time  such  as  "update  time"  and/or 
"dump  time"  of  the  pertinent  data. 

55 
13.  A  storage  device  according  to  Claim  1  or  8, 

further  including  data  restore  means  for  restor- 
ing  from  data  stored  in  the  dump  destination 

13 
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device  data  stored  in  the  dump  source  device 
before  the  dump  start  point  (Fig.  16). 

14.  A  storage  device  according  to  Claim  1  or  8, 
wherein  an  interface  (40)  for  establish  connec-  5 
tion  between  the  storage  device  and  the  CPU 
conforms  to  SCSI  standards. 

15.  A  storage  device  according  to  Claim  1  or  8, 
wherein  in  the  storage  device  (31)  as  the  dump  10 
destination,  a  storage  media  (2010)  for  storing 
data  of  the  not-updated  regions  is  different 
from  a  storage  medium  (2020)  for  storing  data 
saved  in  the  buffers. 

75 
16.  A  storage  device  according  to  Claim  15,  further 

including  identifier  adding  means  for  adding, 
for  the  data  saved  in  the  buffer  or  the  data  for 
which  the  data  update  request  is  received,  an 
identifier  containing  a  logical  block  address  20 
(LBA;  1102)  indicating  a  storage  area  on  the 
original  storage  medium  of  the  data  to  data 
(1100)  to  be  transferred  to  the  storage  device 
of  the  dump  destination. 

25 
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