FIG. 1

(START )

DIVIDE A PLURALITY OF DISKS INTO A
PLURALITY OF JOURNAL AREAS AND A
PLURALITY OF DATA AREAS, RESPECTIVELY

——S5100

WHEN WRITE COMMAND IS RECEIVED,
PERFORM FIRST WRITE OPERATION TO
STORE TARGET DATA INTO JOURNAL AREAS
OF TARGET DISKS

——S200

AFTER FIRST WRITE OPERATION 1S
COMPLETED, PERFORM SECOND WRITE
OPERATION TO STORE TARGET DATA INTO
DATA AREAS OF TARGET DISKS

——S5300

AFTER SECOND WRITE OPERATION IS
COMPLETED, RELEASE TARGET DATA STORED
IN JOURNAL AREAS OF TARGET DISKS

——S5400

END
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FIG. 4

( START )

STORE FIRST DATA INTO FIRST DATA BLOCK

—~—5210

MAP FIRST LOGICAL BLOCK ADDRESS WITH
FIRST PHYSICAL BLOCK ADDRESS OF FIRST
DATA BLOCK

——5220

STORE FIRST DATA INTO SECOND DATA BLOCK

——S5310

MAP SECOND LOGICAL BLOCK ADDRESS WITH
SECOND PHYSICAL BLOCK ADDRESS OF
SECOND DATA BLOCK

——S320

RELEASE MAPPING BETWEEN FIRST LOGICAL
BLOCK ADDRESS AND FIRST PHYSICAL
BLOCK ADDRESS

——5410

END
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FIG. 5A

HOST MEMORY
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FIG. 5B
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FIG. 8C
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FIG. 5D
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FIG. 6
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FIG. 7

( START )

STORE FIRST DATA INTO FIRST DATA BLOCK |~\.3210

MAP FIRST LOGICAL BLOCK ADDRESS WITH
FIRST PHYSICAL BLOCK ADDRESS OF FIRST
DATA BLOCK

—~S5220

BASED ON MOVE COMMAND, MAP SECOND
LOGICAL BLOCK ADDRESS WITH FIRST ——S330
PHYSICAL BLOCK ADDRESS WHILE RELEASING
MAPPING BETWEEN FIRST LOGICAL BLOCK
ADDRESS AND FIRST PHYSICAL BLOCK ADDRESS

END
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FIG. 10

( START )

STORE FIRST DATA INTO FIRST DATA BLOCK }—~—S210

FIRST PHYSICAL BLOCK ADDRESS OF FIRST

MAP FIRST LOGICAL BLOCK ADDRESS WITH
5220
DATA BLOCK

BASED ON SHARE COMMAND, MAP SECOND
LOGICAL BLOCK ADDRESS WITH FIRST ——S340
PHYSICAL BLOCK ADDRESS WHILE MAINTAINING
MAPPING BETWEEN FIRST LOGICAL BLOCK
ADDRESS AND FIRST PHYSICAL BLOCK ADDRESS

RELEASE MAPPING BETWEEN FIRST LOGICAL
BLOCK ADDRESS AND FIRST PHYSICAL ——5410
BLOCK ADDRESS

END
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FIG. 12

( START )

DIVIDE A PLURALITY OF DISKS INTO A
PLURALITY OF JOURNAL AREAS AND A
PLURALITY OF DATA AREAS, RESPECTIVELY

——S5100

WHEN STORAGE DEVICE IS REBOOTED AFTER
POWER FAILURE OCCURS DURING FIRST WRITE
OPERATION AND SECOND WRITE OPERATION,
PERFORM REPLAY WRITE OPERATION ON DATA
AREAS OF TARGET DISKS BASED ON JOURNAL
AREAS OF TARGET DISKS

——S500

END

FIG. 13

(START )

DETERMINE START POINT OF REPLAY WRITE
OPERATION BY READING SUPER BLOCKS
FROM JOURNAL AREAS OF TARGET DISKS

——S5510

CHECK VALIDITY BY READING META BLOCKS

AND DATA BLOCKS ASSOCIATED WITH START

POINT OF REPLAY WRITE OPERATION FROM
JOURNAL AREAS OF TARGET DISKS

——5520

WHEN READ META BLOCKS AND READ DATA
BLOCKS ARE VALID, WRITE DATA INCLUDED
IN READ DATA BLOCKS INTO DATA AREAS
OF TARGET DISKS

———S5530

END
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FIG. 17

(START )

DETERMINE START POINT OF REPLAY WRITE
OPERATION BY READING SUPER BLOCKS
FROM JOURNAL AREAS OF TARGET DISKS

——S5510

CHECK VALIDITY BY READING META BLOCKS
AND COMMIT BLOCKS ASSOCIATED WITH
START POINT OF REPLAY WRITE OPERATION
FROM JOURNAL AREAS OF TARGET DISKS

——S5540

WHEN READ META BLOCKS AND READ COMMIT
BLOCKS ARE VALID, WRITE DATA INCLUDED
IN DATA BLOCKS CORRESPONDING TO READ
META BLOCKS AND READ COMMIT BLOCKS INTO
DATA AREAS OF TARGET DISKS

——S5550

END
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FIG. 19

(START )

DIVIDE A PLURALITY OF DISKS INTO A
PLURALITY OF JOURNAL AREAS AND A
PLURALITY OF DATA AREAS, RESPECTIVELY

——S5100

WHEN STORAGE DEVICE IS REBOOTED AFTER
POWER FAILURE AND DISK FAILURE OCCUR
DURING FIRST WRITE OPERATION AND
SECOND WRITE OPERATION, PERFORM DATA
RECOVERY OPERATION

——S600

PERFORM REPLAY WRITE OPERATION ON DATA
AREAS OF TARGET DISKS BASED ON JOURNAL
AREAS OF TARGET DISKS

——S5700

END
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FIG. 20

( START )

REPLACE FIRST DISK WITH SPARE DISK |~\48610

PERFORM FIRST RECOVERY OPERATION TO
RESTORE JOURNAL AREA OF SPARE DISK
CORRESPONDING TO JOURNAL AREA OF FIRST
DISK BASED ON JOURNAL AREAS OF DISKS
OTHER THAN FIRST DISK

—~—S5620

PERFORM SECOND RECOVERY OPERATION
SIMULTANEOUSLY WITH FIRST RECOVERY
OPERATION TO RESTORE DATA AREA OF SPARE
DISK CORRESPONDING TO DATA AREA OF
FIRST DISK BASED ON DATA AREAS OF DISKS
OTHER THAN FIRST DISK

——S5630

END
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FIG. 21B
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FIG. 22

( START )

REPLACE FIRST DISK WITH SPARE DISK

—S5610

PERFORM FIRST RECOVERY OPERATION TO
RESTORE JOURNAL AREA OF SPARE DISK
CORRESPONDING TO JOURNAL AREA OF FIRST
DISK BASED ON JOURNAL AREAS OF DISKS
OTHER THAN FIRST DISK

——S5620

WHEN FIRST RECOVERY OPERATION IS
COMPLETED, FORM DATA STRUCTURE

——S5625

OPERATE IN DEGRADED MODE

—— 5640

AFTER FIRST RECOVERY OPERATION 1S
COMPLETED, PERFORM SECOND RECOVERY
OPERATION TO RESTORE DATA AREA OF
SPARE DISK CORRESPONDING TO DATA AREA
OF FIRST DISK BASED ON DATA AREAS OF
DISKS OTHER THAN FIRST DISK

——S650

END
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FIG. 23C
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FIG. 25

FINAL LOCATION

DISK STRIPE BLOCK ADDRESS ATTRIBUTE
D1SK1 STRO 50000 EST
DI1SK1 STR1 60000 NEST
DI1SK1 STR2 70000 EST
D1SK1 STR3 80000 EST/PRT/NADDR
DI1SK2 STRO - EST
D1SK2 STR1 - EST
DI1SK2 STR2 - NEST
D1SK2 STR3 - EST
DISK3 STRO - EST
DISK3 STRt - EST/PRT
DISK3 STR2 - NEST
DISK3 STR3 - EST
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FIG. 26

(START )

REPLACE FIRST DISK WITH SPARE DISK '~\«S610

PERFORM FIRST RECOVERY OPERATION TO
RESTORE JOURNAL AREA OF SPARE DISK
CORRESPOND ING TO JOURNAL AREA OF FIRST
DISK BASED ON JOURNAL AREAS AND DATA
AREAS OF DISKS OTHER THAN FIRST DISK

——S5660

PERFORM SECOND RECOVERY OPERATION TO
RESTORE DATA AREA OF SPARE DISK
CORRESPONDING TO DATA AREA OF FIRST
DISK BASED ON DATA AREAS OF DISKS OTHER
THAN FIRST DISK

——S670

END
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FIG. 27B
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FIG. 27C
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