(19) B FEREFT (JP)

JP 2005-135406 A 2005.5.26

2 M3 EF 8 &|A)

(D) s LR AMES
+5BE2005-135406
(P2005- 1354084)

(43) ZBIH ERR174£5H 26H (2005. 5. 26)

(51) Int.CL." Fl
GOGB6F 9/445 GOBF
GOBF 11/14 GOBF
GOBF 12/00 GO6F

GO6F

9/08
11/14
12/00
12/00

610K
310D
531M
531R

F=vI—F (BF)
5B0O27
5BO76
5B0O82

FEMER RBER BREOH 0 OL HNEFLE (£26 R)

La—Llwh—piwH—F FROvTA

b HBID— T E—.
TAVAERE FTHHAM 77070

@) HEES #7EE2004-303996 (P2004-303996) |(71) BEE A 503003854
22) B ERLIGEEL0A 196 (2004.10.19)

B EEEERES 0325448.9

(32) &5 H ER15410A318 (2003.10.31)

@3) \EEXRE  R=EGB)

La—Aby 20555 AFAb
NAozA4 249

(74 KREA 11000

0039

HAFRBHEEAT A - E— - T2

(T RAT SIX- -4 ZTPIR
AFNA T—ILZEA F—=F 1 vk N
—2T45A FAAY 4w R I LES D
11
(T2 REE TIATF—N-TA5L - ALf A2—
AFNA D4ATr— THLAR)—
Fe—N k=2 HoATwY]
BREIHRS
(64 [READEM] F—2ovw I Ty FBEWN A0
(GHOOOO
0000000000000000000000000 g8 8 g g
0000000000O0000 )} / / )
0000000000000000000000000 LT T E ”C%
00000000000000000000nnonoo | &3 (% = sk
0000000000000000000000000 R g;-—\é
0000000000000000000000000 / nlll
0oooO0000000000O0oooooooooo -8 8 &~ |3 ;
0000000000000000000000000 % N
L1

gooooooobbbobbooooooooooooo
goooooooobbobbooooooooooooo
ogooooooobobobooooooooooooo
ggoooooooboobobooooooooooooo
ugogoooobobobbootooooauoaoooo
goobOooooobobooooooboooooooo
gooObOooooobbooooooboooooooo
gobooooooobood

goooooo

2547w +B

ECTEN = o

TatuH

IEZETH o

K

ISA4FT VA

[e7o2]
RZECH

Aty

FCR—t

114

110
12 |effd

~— 118
IT— 120

F-FE—F
avra—5

T7—LYL7

oty

116 1|

12—117
134—11

136 —1

100~



e R ey [ s R s [y |

e R ey [ s R s [y |

OoooooooooooooooDoooogogoQgooao
Oooooooooooooogooooao
Ooooooo0oooooooooooao
OoooooooQgooao

O oOoooo

Oooooooo0ooDoooooooDoooogogoooao

OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg

Ooo0ooooooooooooaoo

O
O
O

O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oooao
O 0Oooo
O 0Oooo

OoOoo0ooooaoo

O
O

O

O Ooooo

O O

O 0Oooo

O Oooo

O 0Oooo

O Oooo

O 0Oooo

O O0ooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

(2)

O 0Oooo

O
O
O
O
(]
(]
O
O
O
O
O
O
O
O
O
O
O
O

JP 2005-135406 A 2005.

ooooooooooao

gooooboooad

gooooboobod

.26

10

20

30

40

50



e R ey [ s R s [y |

e R ey [ s R s [y |

OoOoooooo0oooooooo00 oo oDooo oD oo ooooooDoooogogoQgodg
Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao

O oOoooo
O Ooo0ooo
O oOoooo

Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
Oo0ooooooooooodg

O
O
O
O

Oooooooo0ooooooo0ooDoooooooooao
Oooooooo0ooooooo0oooDoooooooooao
Oooooooo0ooooooo0ooDoooooooooao

O oOooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

OooooooogoQoogoo
OooooooogogoQoogoo
OooooooogogoQoogoo
OooooooogogoQoogoo
OooooooogooOoogoo
OooooooogoQoogoo

O
O

O
O

Ooooooooodg
Ooooooood
Ooooooood
Ooooooood
Ooooooood
Ooooooood
Ooooooood

)

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0ooo

O
O
O
O
O
O
O

O
O
(]
O
O
O
O

O
O
O

JP 2005-135406 A 2005.5.26

O
O
O
O
O
O
O
O
O
O
O
O
O

O O
O O
O O
O O
O O
O O
O
O
O
O
O
O
O

10

20

30

40

50



e R ey [ s R s [y |

e R ey [ s R s [y |

Ooooocooooooooogogoao
Ooooocooooooooogogoao
Ooooocooooooooogogoao
Oooooooooooooogogoao
Ooooocooooooooogogoao

Oo0ooocooooooodg
Oo0oooooooooodg
Oo0ooocooooooodg

O 0Ooo0ooao

Ooo0oooooogogogogooQg
OooooooooQgogooQg
Ooo0oooooogooQgogogooQg
OoooooooooQgogooQm
OooooooooQgogooQg

Oooooooo o0 ooooogogooooo

Ooooooooo0ooooogogooooao

Oooooooo o0 ooooogogooooao

Oooooooo o0 ooooogogooooaoo

Oo0ooooooo0ooooogogooooo

I [ |
I [y |
I [y |
I [ Iy |
I [ |
Iy |
I [ |
I [y |
I [y |
I [ |
I [ Iy |
I [y |
I [y |
I [ |
I [ |
I [y |
I [y |
I [y |
I [ |
I [ [y |

O
O
O
O
O
O

O
O
O
O
O
O

OoOoo0oood
OOoo0oood
OOoo0ooood
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
(]
(]
O

(4)

JP 2005-135406 A 2005.

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O
O

.26

10

20

30

40

50



e R ey [ s R s [y |

e R ey [ s R s [y |

e e ey e ey sy [ |

e e ey e s [y |

OooooooooooooooooooooOodg
Ooooocoooooooooooooooodg

Oo0ooooooo0ooDoooooooDoooogoooao
Ooo0ooooooo0ooDoooooDooDoooogoooao

O
O

Ooooooooodg

O 0Oooo

OooooooQgoao
OooooooQgoao
OoooooooQgoao

O
O
O

O
O
O
O
O
O
O
O

OoOoo0oooao
O0Ooo0oooao

O OO
O OO

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O0Ooo0oooao
O 0Ooo0oooao

OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0ooooao

O
O
O

O O0ooo

O O0ooo

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O O0ooo

O
O
O
O
O

O
O

O
O
O
O

O 0Oooo

oooooao
Computer Associates0 0D 0000 0OD0OOO0ODOOODOOODOOOVeritasd
000000000 OoODO0OHPOODODODODODODODOODODODODDOO

O

O

O

a
u
O

g
u
O

O
O

(5) JP 2005-135406 A 2005.5.26

ooooooooooooobbboooboooooao

gooboooboooboobooboobooboobod

O
O
O
O

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0ooo
O 0Oooo
O O0ooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
(]
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O

gobooboobooboobstacb 000 oooOOonO

uobodoaood
HPO

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0ooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
(]
O
O
(]
O
O
]
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oooao
O 0Ooo0oooao

10

20

30

40

50



e e L A e [ e ) Y

Oooooooooooooogodg
Oooooooooooooogodg

OoOoooooo0oooooooo0 oo oooooDooDoDooooooooodg

Lt

Ooooooo0oooooooo0 oo oooooDooDoDooooooooodg

o

e [ s [y [ |

e s [y |

e [ ey e ey e e s [y |

OoooooogogoQoogoo

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O o0Oooo

OooooooQogogoao
OooooooQgogoao
OooooooQogogoao
OooooooQgogoao
OooooooQgogoao
OooooooQgogoao
OooooooQgogoao
OooooooQgogoao

O0Ooo0oo0ooao

oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
Ooooooooogodg
oo ooooooogodg

OO0Oo0oo0oooao

O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo

Ooooooooogogog
OoooooooogoQgog
OoooooooogooQgg

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

I [ |
I [y |
I [y |
I [ Iy |
I [ |
Iy |
I [ |

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooooo
O Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo.o
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo

O 0Oooo
O 0o oo
O 0o oo
O 0o oo
O 0Oooo
O 0o oo
O 0o oo
O 0o oo
O 0o oo
O 0o oo

O
O
O
O
O
O
O
(]
O
O
(]
O
O
]
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
(]
O
O
(]
O
O
]
O

O
O
O
O

O0Ooo0oo0ooao

O0Ooo0oo0ooao

O0Ooo0oo0ooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O

O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao

O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0ooo

JP 2005-135406 A 2005.

goboboobooboad

O
O
O
O
O
O
O
O
O
O
O

.26

Corporationd O O Phoenix Technologie
Oo0o0oo0oooDOooooDooooDooooao

oooooag

O

O

O

O
O
O
O

O
O
O
(]
O
(]
O
O
O
O
(]
O
O
O
O
O

O

O

O

ooooooao

O

O

O

O

O

O

O

ooooao

O

O

O

O

O

10

20

30

40

50



e R ey [ s R s [y |
OoOoooooo0ooooooo00 oo oooo oD oo oDooooooDoDoDooooooooaono

OooooooooooDooooooDoDoooooooooaoo
OoOooooooooooooooooDoDoooooooooaoo
OoooooooooooooooDoDoooooooooaoBo

Ooooocoooooooooooooao

OooooooQgoQgaog
OooooooogogoaQg
OooooooogoQgaoQg
OooooooogoQgaQg
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0oo0oooao

OooooooooQgooao
OooooooooQgooao
OooooooooQgooao
OooooooooQgooao

OoOoo0ooooaoo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0ooo
O 0Oooo

Ooo0oo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OoOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
Oooo0oood
Oooo0oood
OooOoo0oood
OooOoo0oood
OooOoo0ooood
OooOoo0oood
OooOoo0ooood

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O

Oo0oo0oood
OOoo0oood
OoOoo0oood
OOoo0o0oood
OOoo0oood
OOoo0oood
OoOoo0oood
OoOoo0oood
Oo0Ooo0oood
I B
OOoo0oood
OoOoo0oood
OOoo0oood
OoOoo0o0oood
OoOoo0oood
OoOoo0o0oood

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo

O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
Oo0Ooo0oo0ooao
O 0Ooo0oo0ooOoao
O0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

)

O
O
(]
O
O
(]
O
O

O
O
O
O
O

O
O
(]
(]
O

O
O
O
O

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

JP 2005-135406 A 2005.

goboboobooboad

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O
O
O
O

]
O
O
O
O
O
O
O
O
O
O

O
O
O

O
O

O
O

.26

10

20

30

40

50



e R ey [ s R s [y |

Oooooooo0ooooooo00 oo oDooo oD oo onDoDoDoDoo0D oo oDoDoDoo0oooDoooogoQgog

Ooooooo0o0oooooo0o oo oDoooo oo oDoooogogogooao
OoOoooooo0o0oooooo0o oo oDooooooDoDoooogogogooao
Ooooooooo0oooooo0o oo oDooooooDoDoooogogogooao
OooooooooDoooooo0o oo oDooooooDoDoooogogogooao

O
O

ml:ll:ll:ll:ll:l
O 0Ooo0oooao

OoooooQgdg

O
O
O
O

I [ |

OoooooooQgogoo-e
OooooooQgoao

O 0Ooooo
O 0Ooooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0goooo
O 0Ooo0oooo
O 0Ooo0goooo

O 0Oooo

O
O

O o0Oooo
O oOooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O0Ooo0oooao
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0ooo

O
O
O
O
O

O
O
O
O
O

(8)

JP 2005-135406 A 2005.5.26

ugbobooobooboobooboobooboobooboobad
ooooooooooooooobobobbobooooooooooao
ooobooobooobooobooboobooboobooboooan
ooooooooooao

the"
.0,

EI Torio”
IBM Corporation O O Phoenix Technologies Ltd.

Bootable CD-ROM Format SpecificationO ,

www.hp.com/go/ultrium

ugoodaoan

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo.o
O 0Ooo0ooo

O
O
O
O
O

ooad
ooad
ood
ooad

O 0Oooo
O 0Oooo

Ooo0oad
Ooo0o0oaod
Hewlett

O
O
O
O

O
O

Packardd www.hp.

O
O
O
O
O
O
O
O

O

O

g
u
O

ooad
oood
ooad
ooad

O

O

ooad
gooogoao

g
u
O

g
u
O

g
u
O

O 0Oooo
O 0Oooo

O

g
g
O

O
O

O

oo

oooooooao
oooooooao
oooooooao
oooooooag

uobooobdad

Oo00ooo
Ooooooooao
com/go/ultriumd

g
u
O

g
u
O

g
g
O

g
u
O

gooo
u
oooad

O o0ooo
O 0Oooo
O 0Oooo
O o0ooo

19950 1

10

20

30

40

50



e R ey [ s R s [y |

e R ey [ s R s [y |

R ey e B s e e I
Ry ey e e R e ey e [ [ [ B i

OoooooooooooooooooooDoooogooao
Ooooooooo0oooDooo oo ooDoooogooao

OOo0oooooooooDoooooooooodg
Oo0oooooooooDoooooooooodg

O o0Oooo O

O

O
O

OooooooQogogoao
OooooooQgogoao
OooooooQodg

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oo0ooooooooooao
Ooooooooooooao
OoooooooOoooooao

O
O
O

OooooooQgodg

Ooo0oooogoQgoo
Ooo0oooogoQgoo
Ooo0ooooQgoo
OooooooQgoo
OoooooogoQgoo
Ooo0ooooogoQgoo
Ooo0ooooogoQgoo
Ooo0oooogoQgoo
OoooooogooQgoo
Ooooooogoogoo
Ooooooogogoo
OoooooogoQgoo
Ooo0oooogoQgoo
Ooooooogoo
Ooo0ooooQgoo

O0Ooo0o0ooao
I o A
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao

O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
(]
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OooooooQgodg

OoooooooQgodg

OooooooOodg

Ooo0oooQgodg

Oooo0oooOodg

Ooo0oooOodg

OoooooooOodg

OOoo0oooOodg

Oooo0oooQgodg

€))

OoOoo0ooooOgodg

OoOoo0oooOodg

Oooo0oooOodg

OOoo0oooOgodg
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoao
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooao
O 0Ooo0ooOoao

O
O
O
O

O
O
O

JP 2005-135406 A 2005.

goboboobooboad

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |

.26

10

20

30

40

50



e R ey [ s R s [y |

e R ey [ s R s [y |

Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao

Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg

OO0 ooooooQgogooo

O
O

Oo0ooooooooooooooogogoooo
OO0 oooooo oo oDoDooooogogoooo

oo ooooooQgodg

O 0Ooo0goooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao

Oooooooogod
Oooooooogodg
Oooooooogd

O Oooo

(10) JP 2005-1354

OoDooooDOooo
OoDooooDOooo
OoooooDOooo
append operationO

O O0ooo
O 0Oooo
O O0ooo
O O0ooo
O
O
O
O
O
O
(]
(]
O
O
O
O
O
O
O

goooaoooadd
ooooogoad

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
(]
(]
O
(]
(]
O
O
O
(]
O
O
O
O
(]
O
(]
O
O
O

O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
(]
O
O
O
O
O
O
O

uooboooboobooboobooboobooboaodd
"0o0ooooooooobOoOoOOO0OO0OOOCOOoOO0ooOooOooOog
g

O 0Ooo0oooao

[ R |
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0ooo
(]
O
O
O
O
O
O
O

OooooooooQgoao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

gooooooad
oo
gooooobao
*0oooaoooaano
ooooooao
ooobooobao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
(]

ooooooao
ooooooo

O O
O O
O O
O O
O O
O O
O O
O O
O
O
O
O
O
O
O
O
O
O
O
O

uooboooboobooboobooboobooboaodd

ooobooobooobooboobooboobooboo
uoboobooboobooboobooboobaoadd

06 A 2005.5.26

O
O
O
O
O
O
O

O
(]
O
O
O
O
O

O
O
O
O
O
O
O

*oooooad

gooooobao

O
O

[ |
0O O
[ |
[ |
[ |
[ |

O
O

0O O
0O O
[ |
[ |
0O O
[ |

gobooooad

g
u

O O
O O
O O
O O
O O
O O

10

20

30

40

50



(11) JP 2005-135406 A 2005.5.26

uogbouobooboobooboobad

O O0ooo
O
O
O
O
O
O
O
O
O
O
O
O
O

[ I R |

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

OooooooooooooogQgogoaoQg
OooooooooooooogQgogoaoQg
OoooooooooooooQgogoaoQg
OooooooooooooogoQgogoaoQg

OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0ooooao
O 0Ooo0ooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

a
O
g
a
O
t
u

uboboouobooboobouoboobooboaod
ooooooooooooooboboboboboooboooooooooooooooao
uoooooobooooboooobooooboobooboooboobooboobaoao
oooooooooooao

g
utooboooobooobooobooobooboobooboobooboobaoao

s I [ [ |

O 0Oooo
O Oooo
O Oooo

O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

O oOoooo
O 0Ooo0ooo
O o0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O o0Ooo0ooao
O o0Ooo0ooao
O o0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O
O

R e e ey R [ [y |
O 0Ooo0ooao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooooooOoooooaoo
Oooooooogooooaoo
OoooooooOogooooaoo

Oooo0oooQgdg

ooooooooooooobobobooboooooboooooooooooooao
ooooooooooooooooobobboooboboboboo0ooooOooooooooao
ooooooooooooooao
ooooooooooooobobobooooooooooooooooooobbobODbODOao
ooooooooooooob~ooooooao

oooood

oooooooooooooobobbbooooooooooao

B I e ) Iy

10

20

30

40

50



I e e s e e e s A Iy
I e e s e e e s A Iy

Oo0oo0ooooo o0 oo oooo o0 oo oDoooOogogooooo
I e e e [ s I B
oo o0oo0ooDooo o0 oo oooo o0 oo oDoo oo ooooo
Oo0ooooooo o0 oo oDooo o0 oo oDoo oo ooooo

Oo0ooooooo0ooDooooooooooo
OO0 ooooooo0ooDooooooooooo
OO0 oooooooooDooooooooooo
Oo0oooooo o oo oooooogooooo
OO0 oooooo o0 oo oooooogogoooo

Oo0oooooooooooogogoooao

O

OooooooooooooogQgogoaoQg

OO0 oooooooQgooooo
OO0 oo ooooQgoooo

O 0Ooo0ooooao
O 0Ooo0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooo
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao

O
O

O
O

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O Ooo0ooo

O 0Oooo

O O0ooo

O O0ooo

O O0ooo

O O0ooo

O
O

O
O

OoOoo0oo0oooaoo
OoOoo0oo0oooao

OooooooQgdg

O
O
O
O
O

OooooooQodg

O
O

O
O
O
O

O

(12)

[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |

(]
O
O

O
O
O
O
O
O
O
O
O
O

goooao
gooad
ooad

oooooooooao

JP 2005-135406 A 2005.

ugooad

]
O
O
O

]
O
O
O

O
O
O
O

O
O
O
O

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O

.26

10

20

30

40



oooad
88 3 3 o
)] ] J ]
7
3
L A O Of
.::.T + i X —— & w W

F N BN E‘ x ~ Y

SER T I

NI \ L ~-38

E <

2 o
[ -

g & < \ =
™ T © - 2= o
™ o © - mﬁ
- - - J

* X
\ | J L
I e © © %
P R 8¢9
3 o w
-—im + n X

~ ™ f / t

N2 o 1‘|:

N EIN

< |B

A I 178 Q N

o N ¢ ? é

l Hin 3 L
o H A
4 I~ [a] n
LR
-« ET\ o R

L “ X N

,\*TQS x n|g \

S ih = [
ul

NS I | ©

N1 v

8 3 8 =
- - -~ ‘o_
agooad
T=MMA=| A7ty b
A OA
B 03
[ O¢

(13)

ugooad

JP 2005-135406 A 2005.5.26

| ATATY—1\NET— b A—DAZRITRD

l

A7ty FOALSEBLT

T— A A—DAET—TREIZEET S

I

(A, Op) BEAUTYIRIZAATS

ogodaoad
400 402 404
MUBLRS & . K CD—ROM
BT IXVEEANT S T FQIZal-vay

l

}

CD—-ROME—FOIIal—Yar

!

403

AVF v o RERHNT

| 406

]

T—T4 v THhEOTERIET S

| 408

]

T— b A—POER

| 410

!

T—bAA—ZF =5 SAT >V MRS S

| 412




JP 2005-135406 A 2005.5.26

(14)

gooad

B T=] s Y] e~ e ayac
O \ Pl —_]
Acv | ol | —
O T-w |- ot —] |_+ovl
H d—xp—L
B vﬁ Nw_./ LTlT—L L
A6R0L
worl/l_ BT _l_lwrou.__ _l_l.u.rou_ ,ﬁVMu_.hl.lh —~~— 00}
tH [}
it | |
mnr}/IE wnv}/E E\\lcg
w5 frezez) w7z || || EEma
[A4 22N Fa Y l/wN_. val\\, SNy 4nnog | L—z2¢gl
N hLbLY el aindLrcq vARLLCq

H

\ ¢

| 1]




(15)

JP 2005-135406 A 2005.5.26

gobogooaon

(7000 00000000000
0000000000000000000000000000

0000 (0 0) 58027 AAOS  CCO4

0000 OO 5B076 AAOL AA13 CAO6

0000 OO 58082 DCO5  JAOS



(16) JP 2005-135406 A 2005.5.26

ocooooooaog
Data Backup And Recovery

Field of the invention
The present invention relates to the field of data backup and recovery.

Background and prior art

It is known to backup data stored on primary storage, such as a hard disk
, ofF a computer system in order to protect against a disaster that might otherwi
se irrecoverably destroy all or part of the data. Disasters for example may be f
ire, flood, computer virus or simply accidental deletion of data. One of the mai
n reasons for using magnetic tape as the backup storage medium is that it provid
es a stable, reliable and relatively cheap option for storing large volumes of Db
acked-up data.

Backup application software which executes on the computer system typical
ly provides the functions for enabling such computer system data to be both back
ed-up to, and restored from, tape media, which is written to and read from by a
tape drive. Well-known backup application software includes "ReplicaTM®™ from Sta
c, "ArcServeTM" from Computer Associates, "BackupExecTM® from Veritas and Data P
rotectorTM® from HP. Well-known tape drives include DDSTM and LTOTM compliant ta
pe drives, both available from HP.

In the event of a disaster, such as hard disk failure or even system dest
ruction, typically, a priority is to rebuild a working system as soon as possibl
e. This requires the computer hardware to be restored to the same state as it wa
s before the disaster, which can take hours or even days, even before the file s
ystem can be restored. Generally, a significant amount of human intervention is
required to complete this process.

In order to reduce the time and human intervention overhead of restoring
a computer system after a disaster a backup application software provides a so-c
alled disaster recovery (DR) solution, which enables a computer system to be res
tored in an expedited manner to a state which existed before a disaster occurred

Such a scheme typically involves at least installing and configuring a minimal
operating system, tape drivers and the backup application software (or the requ
isite parts thereof) itself.

Known DR solutions typically require a user to generate a set of DR flopp
y disks. The DR floppy disks may be used to boot the computer system, when it is

not possible to boot from the hard disk drive, and execute application software
for recovering a backed-up copy of the file system from tape media. The DR flop
py disks typically load and execute a minimal version of the operating system al
ong with components of application software comprising DR functionality, thus pr
oviding sufficient functionality, for example, for the computer to build new dis
k partitions, access a tape drive and restore the data from tape media.

The DR operating system is required to reflect the exact hardware configu

ration of the computer system on which it is to be installed, otherwise it would
not be possible to communicate with storage devices such as tape drives.
Typically, therefore, DR floppy disks need to be regenerated by a user whenever
the system hardware configuration changes, and particularly when a SCSI (Small C
omputer Systems Interface) configuration changes. For example, if a new SCSI Hos
t Bus Adaptor (HBA) is added to a server, with a respective new device driver, t
his device driver needs to be added to the DR floppy disks so that the new SCSI
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HBA is recognised when rebuilding the computer systen.

A reason why DR floppy disks are used is that a floppy disk drive is one
of the standard "initial program load devices"™ (IPLD), which practically every P
C is configured to "boot" from. Herein, "standard®" as applied to an IPLD, implie
s that the PC is physically programmed to recognise the device for the purposes
of booting. Currently, other standard IPLDs, sometimes known as BAIDS (BIOS Awar
e Initial Program Load Devices), include the first hard disk drive in a PC and,
more recently, the first CD-ROM drive in a PC. Generally, however, an IPLD can b
e virtually any device that has the ability to load and execute a PC operating s
ystem.

It is known to boot from a CD-ROM drive, as long as the CD-ROM complies w
ith the 1SO 9660 CD-ROM standard, as extended by the "EIl Torito" Bootable CD-ROM

Format Specification, Version 1.0, January 25, 1995, created jointly by IBM Cor
poration and Phoenix Technologies Ltd.

The "El Torito" bootable CD-ROM Format Specification provides the ability

to catalogue boot images and to selectively boot from any single image stored o
n a CD-ROM. A BIOS with multiple boot-image capability can access any one of a n
umber of bootable disc images listed in the booting catalogue stored on the CD-R
OM. The booting catalogue is a collection of 20 byte entries including a validat
ion entry, an initial/default entry, a section entry, and section entry extensio
n. The booting catalogue allows a computer system to pick a proper boot image an
d then to boot from the selected image.

Booting from CD-ROM in a similar manner is also considered in detail in U
S 5,727,213. As described, to boot from CD-ROM, a PC"s BIOS (basic input/output
system) needs to specifically support reading boot record data from a CD-ROM, ty
pically, as well as from a floppy disk or hard disk. US 5,727,213 also proposes
that tape media may also serve as a boot source, subject to the PC BIOS being mo
dified to detect and read boot record data from a tape media. To date, however,

PC BIOS standards do not support booting from tape media.

In a system which is bootable from a CD-ROM, US 5,727,213 specifies that,

to read boot record data from a CD-ROM, read commands directed to the floppy di
sk drive need to be re-directed to the CD-ROM drive during a read data part of t
he boot process. In addition, a modified SCSI driver of the PC needs to convert
the 512 byte sectors conventionally used by hard disk and floppy disk into 2 Kby
tes sectors conventionally used by a CD-ROM drive.

In view of the possibility of booting from CD-ROM, it would obviously als
0 be possible to generate one or more DR CD-ROMs to replace the DR floppy disks.

However, there would be little advantage in adopting this approach, and a signi
ficant cost increase. In particular, it would still be onerous for the user to h
ave to generate, maintain and keep safe the DR CD-ROMs.

W000/08561 the entirety of which is herein incorporated by reference sho
ws a tape drive configured to operate as a bootable device for a PC. The tape dr
ive has two modes of operation: the first mode in which it operates as a normal
tape drive and the second in which it emulates a bootable CD-ROM drive.

Firmware provides both the normal mode of operation, in which the tape dr
ive behaves as a tape drive, and the disaster recovery (DR) mode of operation, i
n which the tape drive is arranged to emulate a CD-ROM drive. The CD-ROM drive e
mulation is achieved in part by configuring the tape drive to identify itself to

the PC as a CD-ROM drive. With the ability to emulate a CD-ROM drive, the tape
drive can act as an "initial program load device® (IPLD).
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Whether the tape drive operates in normal mode or DR mode is determined b
y user selection. The user selection of mode may be performed without the need f
or any additional tape drive hardware by using the tape drive eject button; when

the tape drive is powered on the eject button held down, the DR mode of operati
on is selected, otherwise the normal mode is selected.

This selection function is achieved by the tape drive"s firmware that che
cks the status of the eject button during a power-on self-test sequence. Alterna
tively, DR mode can be selected by holding the eject button down for a long time

period (such as 5 seconds), when the tape drive is already powered on, by the f
irmware which checks the length of the period the eject button is held down to d
etermine whether the operation is an eject or the user selecting DR mode.

Summary of the invention

The present invention provides a method of sequentially transferring boot
-image data to a sequential secondary storage device. The method comprises tranf
erring the first boot-image data to the tape medium starting at a first offset a
nd transferring the second boot-image data to the tape medium starting at a seco
nd offset, and storing first and second offset data in non-volatile memory. This

way storage of multiple boot-images on a single tape medium is facilitated.

In accordance with a preferred embodiment of the invention the tape mediu
m is a tape medium. For example a tape cartridge which is compliant with ULTRIUM

LTO is utilised. Such tape cartridges are commercially available from Hewlett P
ackard (www.hp.com/go/ultrium). A LTO compliant tape cartridge has a non-volatil
e cartridge memory (LTO-CM) which is an intelligent memory chip embedded in the
cartridge. It uses a radio frequency interface that eliminates the need for a p
hysical power or signal connection between cartridge and tape drive. The LTO-CM
is used for storing information which in other tape formats may be stored in the

header at the beginning of the tape.

In accordance with a preferred embodiment of the invention the first and
second offset data is stored on the tape itself. Alternatively the first and sec
ond offset data is stored in a cartridge memory, such as a LTO-CM.

In accordance with a further preferred embodiment of the invention an ind
ex for mapping boot image identifiers to respective offsets is stored in the non
-volatile memory. This index facilitates provision of a booting catalogue for se
lection of one of the boot-images.

Another aspect of the present invention is a method of providing boot-ima
ge data to a computer, such as for the purpose of disaster recovery. This is acc
omplished by reading the at least first and second offset data from the non-vola
tile memory and emulation of an optical storage device. The emulation provides b
ooting catalogue data on the basis of the first and second offset data for selec
tion of one of the bootable images.

In accordance with a preferred embodiment of the invention the emulation
of the optical storage device is started in response to an external command. The

external command may originate from a computer system coupled to the tape drive

through a network or by means of a user input operation, such as operating a bu
tton on the tape drive.

In accordance with a further preferred embodiment of the invention the em
ulation of the optical storage device is performed permanently. Preferably one p
ort of the tape drive is coupled to the emulated optical storage device while an
other port is used for communicating with the tape drive in normal mode.
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Brief description of the drawings

In the following various embodiments of the invention will be described,
by way of example only, and with reference to the drawings in which:

Figure 1 is a schematic block diagram showing a tape drive coupled to mul
tiple computer systenms,

Figure 2 is a flow diagram illustrating steps involved in storing a boot
image on tape media,

Figure 3 is illustrative of an index that is stored on the tape media or
on a cartridge memory,

Figure 4 is a flow diagram illustrating the steps involved in booting fro
m the tape drive,

Figure 5 is a schematic block diagram of a tape drive apparatus having a
dedicated port for permanent CD-ROM emulation.

Detailed description
Figure 1 shows tape drive 100 having tape mechanism 102, which loads and ejects
tape media 104 and winds the tape media 104 forwards or backwards as required fo
r reading and writing data. In a DDS (Digital Data Storage) tape drive, the read
/write heads 106 are mounted on a helical scanning drum, which rotates to sweep
the heads past the tape in a motion oblique to the direction of travel of the ta
pe. Tape drive apparatus 100 has eject button 108 and RF interface 110 that serv
es to communicate with cartridge memory 112 of tape media 104.
Processor 114 of tape drive 100 serves to execute firmware 116. Firmware
116 comprises instructions 118 for providing the normal mode of operation in whi
ch the tape drive 100 behaves as a tape drive and instructions 120 for providing
the disaster recovery mode of operation, in which the tape drive emulates a CD-
ROM drive.
Further processor 114 runs control program 122 which controls operation o
f tape drive 100.
Tape drive 100 has port 124. In the example considered here port 124 is c
ompliant with the fibre channel (FC) standard.
Port 124 is coupled to storage area network (SAN) 126.
Client computers A, B,.. are coupled to media server computer 128 through Ethern
et network 130. Each one of the client computers has processor 132 for running
a backup application program 134 in order to read data stored on local disk 136
and send the data over Ethernet network 130 to media server 128 for the purpose
of performing the data backup operation. Media server 128 runs program 138 on it
s processor 132 for formatting data received from the client computers A, B,
via Ethernet network 130. During backup program 138 creates boot-images for the
local disks 136 of client computers A, B, .. and transmits the corresponding bo
ot-image data sets via storage area network 126 to tape drive 100.
In operation tape drive 100 is initially in the normal mode of operation,
i.e. tape drive 100 behaves as a tape drive at port 124. When tape drive 100 re
ceives boot-image data of e.g. client computer A from media server 128 via stora
ge area network 126 at its port 124 it performs an append operation in order to
store the boot-image data on tape media 104.
In other words the boot-image data of client computer A is stored on tape
media 104 starting at a specific tape location (offset) that is identified by o
ffset data. The offset data is stored on the tape itself or in cartridge memory
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112 by means of RF interface 110. This process can be performed repeatedly for a
Il client computers which are coupled to media server computer 128.

Each time a new boot-image is received at port 124 an append operation is
performed, the boot-image data is stored on tape media 104, and the offset data
that identifies the tape location where the corresponding recording of the boot

-image data starts is stored in non-volatile memory. This way multiple boot-imag
e data can be stored on tape media 104. This has the advantage that more efficie
nt use can be made of tape media 104.

In order to perform a disaster recovery operation, such as for client com

puter A, a replacement client computer A" is coupled to storage area network 126

Tape drive 100 is put into the disaster recovery mode. This can be done by pre
ssing eject button 108 when tape drive 100 is powered-on or by pressing the ejec
t button 108 for a long time period when the tape drive 100 is already powered o
n.

In the disaster recovery mode a CD-ROM emulation is provided by instructi
ons 120 such that tape drive 100 behaves like a CD-ROM drive at port 124. Instru
ctions 120 read the offset data stored in non-volatile memory, i.e. cartridge me
mory 112 or the tape itself, in order to generate a booting catalogue.

On the basis of the booting catalogue the BIOS of the replacement client
computer A" can select the appropriate bootable disk image. The corresponding bo
ot-image data is read from tape media 104 and transferred to client computer A"
via storage area network 126. Preferably the emulation performed by instructions

120 is in compliance with the "El Torito" bootable CD-ROM Format Specification.
In this instance instructions 120 generate a multiple boot-image configuration
on the basis of the offset data stored in cartridge memory 112 that has a format

as specified in the "EI Torito" specification.

Figure 2 illustrates an append operation of an additional boot-image rece
ived from one of the client computers. Without limitation of generality it is as
sumed that boot-image A of client computer A is received by the tape drive from
the media server computer in step 200. In step 202 the tape drive performs an ap
pend operation and stores the boot-image A on the tape media starting at an offs
et OA. The corresponding offset data OA is indicative of the position where the
recording of the boot-image A on the tape media starts.

In step 204 the tuple consisting of the identifier A of the boot-image A
of client computer A and the offset data OA is entered into the index stored on
the tape media itself or on the cartridge memory.

When the tape drive receives another boot image from another client compu
ter or the same client computer, steps 200 to 204 are performed again with respe
ct to the additional boot image.

Figure 3 schematically shows a resulting index which maps the boot image
identifiers A, B, C, ... to respective offsets 0A, 0B, 0C,

Figure 4 shows a flow chart for performing a restore operation, such as f
or the purpose of disaster recovery or migration. First the tape drive needs to
be put into a CD-ROM mode (step 403). This can be done by pressing the eject but
ton of the tape drive when the tape drive is powered on (step 400). Alternativel
y a command is sent from one of the client computer systems or from the media se
rver computer to the tape drive in order to put the tape drive into the CD-ROM e
mulation mode. For example if client computer A is replaced by client computer A
" for the purpose of disaster recovery a command can be sent from client compute
r B or from the media server to the tape drive in order to start the CD-ROM emul



(21) JP 2005-135406 A 2005.5.26

ation (step 402).

Alternatively the CD-ROM mode is permanently emulated by the tape drive.
In this instance an extra physical port can be coupled to the permanent CD-ROM e
mulation or the CD-ROM emulation provides a logical unit (LUN) that is associate
d with a single physical port. A suitable embodiment of such a tape drive will Db
e explained in more detail below with reference to figure 5.

In step 406 the index (cf. figure 3) is read from non-volatile memory, e.
g. from the tape media itself or from the cartridge memory. On the basis of the
boot-image identifiers and respective offset data of the index a booting catalog
ue is provided in step 408. Preferably the booting catalogue is in compliance wi
th the "El Torito" Specification.

In step 410 the BI0OS of the replacement computer, e.g. client computer A"
, selects one of the boot images from the booting catalogue, for example in acco
rdance with the EI Torito specification. The selected boot image is provided to
the replacement client computer A" such that it can boot from the tape drive.

Figure 5 shows a further preferred embodiment of a tape drive. Elements o
f figure 5 that correspond to elements of figure 1 are designated by the same re
ference numerals.

In contrast to the embodiment of figure 1, tape drive 100 of figure 5 has
firmware 140 that permanently provides the tape mode by executing instructions
118 and that permanently provides a CD-ROM emulation by execution of instruction

s 120.

Tape drive 100 has additional fibre channel port 142. Port 142 is coupled
to the permanent CD-ROM emulation provided by instructions 120 whereas port 124
serves for communication with tape drive 100 in the tape mode provided by instr
uctions 118. As a consequence it is not necessary to change the mode of operatio
n of tape drive 100 when a disaster recovery is to be performed as tape drive 10
0 permanently "looks®™ like a CD-ROM drive at its port 142 from where the replace
ment computer system can boot.

List of reference numerals

100 tape drive

102 tape mechanism

104 tape media

106 heads

108 eject button

110 RF interface

112 cartridge memory

114 processor

116 firmware

118 instructions

120 instructions

122 program

124 port

126 storage area network
128 media server computer
130 Ethernet network

132 processor

134 backup application program
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136 local disk

138 programme

140 firmware

142 port

1. A method of sequentially transferring boot-image data comprising:

- causing first boot-image data to be transferred to a tape medium (104) st
arting at a first offset,

- causing second boot-image data to be transferred to the tape medium start
ing at a second offset,

- causing data relating to the first and second offsets to be transferred t
o a non-volatile memory (104; 112).

2. The method of claim 1, the tape medium being compliant with the ULTRIUM f

ormat.

3. The method of claim 1 or 2, the non-volatile memory being the tape medium
(104).

4. The method of claim 1 or 2, the non-volatile memory being a cartridge mem

ory (112) of the tape medium.

5. The method of any one of claims 1 to 4, wherein the data transferred to n
on-volatile memory comprises first and second identifying data respectively asso
ciated with the first and second boot image data.

6. A method of providing boot-image data to a computer for booting the compu
ter, the method comprising:

- reading at least first and second offset data relative to respective firs
t and second boot-image data from a non-volatile memory (104; 112), the first an
d second boot-image data being stored on a tape medium (104),

- emulating an optical storage device,

- using the first and second offset data for selecting of one of the first
and second boot-image data, and outputting the selected one of the first and sec
ond boot-image data for booting the computer.

7. The method of claim 6, further comprising providing booting catalogue dat
a on the basis of the first and second offset data.

8. The method of claim 6 or 7, further comprising receiving a command and st
arting the emulation of the optical storage device in response to the command.

9. The method of claim 8, wherein the command is received from a second comp
uter.
10. The method of any one of claims 6 to 9, further comprising starting the e

mulation of the optical storage device in response to a user input operation.

11. The method of claim 10, wherein the user input operation consists of oper
ating an eject button.
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12. The method of any one of claims 6 to 11, wherein the emulation of the opt
ical storage device is performed permanently.

13. The method of any one of claims 6 to 12, wherein a dedicated port (142) i
s coupled to the emulation of the optical storage device.

14. A computer program product for controlling a secondary sequential storage
device (100), the computer program product comprising instructions (116) for ca
using

- transfer of first boot-image data to a tape medium (104) starting at a fi
rst offset,

- transfer of second boot-image data to the tape medium starting at a secon
d offset,

- transfer of first and second offset data to non-volatile memory (104; 112

)-

15. The computer program product of claim 14, the instructions being adapted
to store first and second identifiers of respective first and second boot-image
data in a non-volatile memory (112) for creation of an index relating the first
and second identifiers to respective first and second offset data.

16. A computer program product for controlling a secondary sequential storage
device (100), the computer program product comprising instructions (116) for:

- reading at least first and second offset data of respective first and sec
ond boot-image data from a non-volatile memory (104; 112), the first and second
boot-image data being stored on a tape medium (104),

- emulating an optical storage device,

- using the first and second offset data for enabling selection of one of t
he first and second boot-image data, and

- outputting the selected one of the first and second boot-image data for b
ooting the computer.

17. The computer program product of claim 16, the instructions being responsi
ve to receiving an external command to start the emulation of the optical storag
e device.

18. The computer program product of claim 16 or 17, the instructions being re
sponsive to a user input operation to start the emulation of the optical storage
device.

19. The computer program product of claim 18, the user input operation compri
sing operating an eject button (108) of the sequential secondary storage device.

20. The computer program product of any one of claims 16 to 19, the instructi
ons being adapted to permanently emulate the optical storage device.

21. A secondary storage device for storing boot-image data on a tape medium (
104), the secondary storage device comprising:

- means (124) for receiving at least first and second boot-image data,

- means (118) for writing the first and second boot-image data starting at
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respective first and second offsets on the tape medium,
- means (118, 106; 110) for storing first and second offset data in non-vol
atile memory.

22. The secondary storage device of claim 21, the means for storing the first

and second offsets being adapted to store an index in the non-volatile memory f
or mapping respective first and second identifiers, respectively relating to the
first and second boot-image data, to the respective first and second offset dat
a.

23. The secondary storage device of claim 21 or 22, further comprising a wire
less interface (110) for storing the first and second offset data in the non-vol
atile memory.

24 The secondary storage device of claim 21, 22 or 23, further comprising em
ulation means (120) for emulating an optical storage device.

25. The secondary storage device of any one of claims 21 to 24 having a port
(142) permanently assigned to the emulation means.

26. The secondary storage device of any one of claims 21 to 25, comprising a
tape drive (100).

27. A non-volatile memory component comprising firmware for controlling a tra
nsfer device (100), the firmware comprising instructions (140) for:

- transferring first boot-image data to a tape medium (104) starting at a f
irst offset,

- transferring second boot-image data to the tape medium starting at a seco
nd offset,

- transferring first and second offset data relating to the first and secon
d offsets in non-volatile memory (104; 112).

28. A non-volatile memory component comprising firmware for controlling a tra
nsfer device (100), the firmware comprising instructions (140) for:

- reading at least first and second offset data of respective first and sec
ond boot-image data from a non-volatile memory (104; 112), the first and second

boot-image data stored on a tape medium (104),

- emulating an optical storage device,

- providing booting catalogue data on the basis of the first and second off
set data for selecting of one of the first and second boot-image data, transferr
ing of the selected one of the first and second boot-image data to the computer.

29. A tape cartridge comprising a tape medium (104) having stored thereon at
least first and second boot-image data.

30. The tape cartridge of claim 29 having a non-volatile memory (104; 112) st
oring first and second offset data relating to the first and second offsets.
Abstract

Data backup and recovery
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A method of sequentially transferring boot-image data comprising:
- causing first boot-image data to be transferred to a tape medium starting

at a first offset,
- causing second boot-image data to be transferred to the tape medium start

ing at a second offset,
causing data relating to the first and second offsets to be transferred t

0 a non-volatile memory.
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