JP 2004-303211 A 2004.10.28

(19) B EEHEFT (UP) 2% B4 5F & @A) (1) S5 R A P 2
$5882004-303211
(P2004-303211A)
43 AME TRI6E10A28H (2004, 10.28)
(51) Int.CL." Fl F—7a—F (%)
GOG6F 12/00 GOB8F 12/00 5331 5B0O82
GO6F 12/00 5131
GOB8F 12/00 514M
GOB8F 12/00 546M
SEEE AER ENEON 45 OL NESHE (£ 63 =)
21) HEEE $5FE2004-58206 (P2004-58206) (71) BEEA 500046438

)
)

(22) £ EEE SFRRI6EF3A2H (2004.3.2)
(B1) MEEBEREST 10/402,031

(32) & %H ERL 1543 A 28H (2003. 3. 28)
(33) MEEERE  KRE (S

vA4rZavT7pr a—R_l—iar
TAVAERE 732 by 9805
2-6399 vy FEXYF 7y ¥4
savyzh wvzAo

100077481
#E+L B
100088915
#E+ M ME

AL Yzf, ¥V

TANVAGRE 98008 ¥y h
M ~hba— DA L4422 H7
Twia 528

(74) fRIBA
ﬁ_
(74) {RE A

(72) BEH&E

B EICHE S

(4) [REAOEH] F—a_—AfREBLUEE ATV 2 b dF+vial. BHCT 200 AT ABLUS

&

GNHOOO0O
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000
0OooooooO

300 ~a

~— 110

AVTEANYY
/
/ P

- %,

JIVERBLY/
i
EHEA -V

P 120

JTYIR=-V¥
EheHR

310
9347 7%

AEYRER-V¥

2IYBEL/
i
Ftullactd




e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

O
O
O
O
O
O
O
O
O
]
O
O

O

Oo0ooooooooooooogoQgdg

O Oooo
O 0O oo

(2)

O
(]
O
O
O
O
O
O
O

JP

2004-303211

O
O
O
O
O
O

O

2004.10.

28

10

20

30

40

50



e R ey [ s R s [y |

Oooooooooooooogooooao
Ooooooo0ooooooogoggooooaog
OO0 o0Dooo40ooUooDoDoogog4gooooao
Oooooooooooooogooooao
Ooooocoooooooooooooao
Ooooooo0ooooooogooooao

OoOo0oooooo0oooDooo4o0 oo ooooooooDooogQgogoaoQg
OOo0oooooo0ooooooo4o0ooDooooogoDoDoooggogoaog
OO0 ooooUUoooDooUooUddUoooDoDoDoUgUoUooDooogogogaog

Oooooooooooooogoooao
Ooooooooooooooogoooo
Oo0ooooooo0ooooooogoooao

OoooooooOoogoo
OooooooogoQgoo
OoooooogoQgogoaoQg

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

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

O

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

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

O
O
O
O
O
O
O
O
O
O

)

O
O
O
O
O
O
O
O

JP

O

2004-303211

ugbooagooad

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O

O

O

O

O

2004.10.

gooad

O
O
O
O

O
O
O
O

O
O
O
O

O
O
O
O

O
O
O
O

28

O

O

O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooocooooooao
Oo0oooooooooao
OoooooogooQooooao

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

oo o0ooooooo0 oo oD ooo o o0 oD oD o oo o0oo0o oo oo o oo ooooofg
I s e e s e
e e s e e s e e e

O
O
O
O

O

O Oooooao
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo

O
O
O
O
O
O
O
O
O

O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo

O
O
O
O

O
O
O
O

O
O
O
O
O

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

|

JP

2004-303211

2004.10.

28

10

20

30

40

50



e R ey [ s R s [y |
OoOoooooo0oooooo4o0 oo oooo oD UooonDoDoDoooDoooDoDooogoggoooao
OOooooo40oUoooooo4o00 oo oDooooo LoD UoooDoDoDoooUoDoooDoDooogoggoooao

e A e e

OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog

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

O 0Ooo
O 0Oooo
O oOooo
O oOooo

O
O
O
O
O
O
O
O
O
O
O

Iy |
I [y |
O 0Ooogooog

O
O
O
O
O
O
O
O
O
O
O

OooooooooooooooooDoooooooDoooooooooofd

OoOooooooooooooo0 oo oDooooDooDoDooooooooodg

OooooooogogQgogooQg

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

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog

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

O
O
O
O
O
O
O
O
O
O
O

O
O
O

O
O
(]

O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

()

O
(]

O

JP

O

2004-303211

gugoaoaao

O
O
O
O
O
O

2004.10.

28

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooooooooogoogoooao

Ooooooooo0oooooooDooDooooooooooooQgogogoao
OoOooooooo0oooooooDooDoDooooooDoooogoQgogoaoQg

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

Ooooocooooooooogooooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao

OOoo0ooooao

O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo

O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo

O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog

O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

~
o
~

[
el

2004-303211

O Oooo

O Oooo

2004.10.

O 0ooo

Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

O 0Oooo

O Oooo

O
O

O Oooo

N
o

O Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e ey e s ) e e e e s s e B
e e s e e e s ) e e e e e e e s e e O R o
R ey e R ) R e R
ey e e ) s [ e [

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao
OooooooooogooOoo
Ooooooooogoogoao
Oooooooogogogoo
Oooooooogogoao
Oooooooogogoao
OooooooooogooOoao
Ooooooooogogogoao
Ooooooooogogogoao
Oooooooogoogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Oooooooogogogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogoao
OO0 ooooogogogao
Ooooooooogoogoao
Ooooooooogoogogoo
Ooooooooogoogoo
Oooooooogogoao
Ooooooogogogao

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

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog
Oooo0oooOooOgoao
OooooooQgogoao
OoooooQgogoao
OoooooQgogao
OooooogoQgogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OooooooQgogoo
OoooooQgogoao
OooooogogQgogaoQg
OO0 oooogoQgogaog
Oooo0oooQgoogoao
OooooooQgogoao
OoooooQgogoao
OooooogoggogaoQg

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao

oo oooooogodg

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooo
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao

O oo ooooogdg

OO0 oooooogdg

Oooooooood

O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

oo oooooogodg

oo oooooogodg

OO0 oooooogdg

OO0 ooooogdg

Oooooooood

Ooooooooodg

oo ooooooQgodg

OO0 oooooogdg

OO0 oooooogdg

€]

Oooooooood

Oooooooodg

OO0 ooooooQgdg

oo oooooogdg

OO0 oooooogdg

[

Ooocogooogoo

Ooooooooodg

JP

OO0 ooooooQgodg

OO0 oooooogodg

2004-303211

ugbooagooad

OOo0ooooogod
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod

O oo oooogdg
OO0 ooooogdg
OoooooooOodg
oo ooooooQgodg
OO0 oooooogodg
OO0 oooooogdg

OO0 oooooogdg

O 0OoO0oooaog

2004.10.

gooad

OoOoo0ooooOod
Ooo0oooOodg
Oooooogdg
Ooooooogdg

O0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooao

28

OOooooogdg

O 0Oo0oooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OOo0o0ooooao

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog

Ooooooooooooogodg
OoooDooogoooooogd
OO0 ooDoogoooooogd
Ooo0ooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
OoooDooooooooogdg
OO0 ooDoogogogogooooogd
OOooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg

O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo

OoDoooooogogoooao
OO0 oooDooogoggoooaog
Oo0oooooooogogoOoooao
Oo0ooooocoogogoooao
Oo0ooooooQogoooao
Oo0oooooogoooao
OO0 oooooogoggoooaog
OO0 oooDooogoggogoooao
Oo0ooooooogoooao
OoooooooQgoooao
Oo0oooooogogogoooao
OO0 oooooogoggoooaog
OO0 oooDooogoggogoooao
Oo0oooooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoQgoooo
OO0 oooooogoggoooao
OO0 oooDoooggoooao
Oo0oooooooogoOoooao
Oo0ooooooogogoooao
Oo0oooooogoooao
Oo0oooooogoggoooao
OO0 oooDooogoggoooaog

(8)

O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

JP

2004-303211

O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

2004.10.

28

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg

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

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

Oooooooogogoog
Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg
OoOooooooogogod
OooooooogooQgdg
OooooooogoQgog
Oooooooogogog
OOoooooogogg
OoOooooooogooOod
OooooooogooQgodg
Oooooooogogodg
Oooooooogogog
OOoooooogogg
OO0 ooooogogog
OoooooooogoQgdg
OooooooogoQgg
Oooooooogogog
Oooooooogogg
OO0 ooooogogg
OOooooooogoQgodg
OooooooogogoQgg
OooooooogoQgog
Ooooooogogog

OoooooogooQgogoog
Oooooooggogog
OoooDoooggogog
OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OooooooQgogo-g
OoooooogogogogooQg
Oooooooggogog
OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog
Ooooooogoggogg
OO0 oooooggogog
OoooooooogooQgod
OooooooQgogooQg
OoooooogoogogooQg
OooooooggogoQg
OO0 oooooggogdg
OoooooooogooOgoQg
OoooooooQgoogoaoQg
OoooooogogogooQg
Ooooooogoggogog
Oooooooggogog
OOoo0ooooQgooOo-g
OoooooooQgoogoQg

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo

O0Ooo0oooo

O0Ooo0oooao

O 0Oo0oooao

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

O0Ooo0Ooooog

O0Oo0oo0oo0oao

O0Ooo0oo0ooao

OOoo0oooao

O0Ooo0oooo

O 0Oo0oooao

(9

O 0Oo0oo0oo0oao

O0Ooo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

OoOoo0oo0ogano

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

2004-303211

O d
O d
[ |
[ |
[ |
O d

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O0Ooo0oooao
O 0Oo0oooog
O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao

O
O
(]
O
O

O
O
O
O
O

OO0 oooooggg
OoooooooQgdg
OooooooogoQgodg
OooooooogoQgg
OooooooogoQgg
Oooooooggg

O 0OoO0oooaog

2004.10.

O0Oo0oo0oo0oao

O0Ooo0oo0ooao

OoooooogoQgdg
OoooooogQgdg
Ooooooggdg

O Ooo0ooo
O Ooogooo
O O0Oogoo

O Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

O
O
O
O
O
O
O

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog
Oooo0oooOooOgoao
OooooooQgogoao
OoooooQgogoao
OoooooQgogao
OooooogoQgogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OooooooQgogoo
OoooooQgogoao
OooooogogQgogaoQg
OO0 oooogoQgogaog
Oooo0oooQgoogoao
OooooooQgogoao
OoooooQgogoao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

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

O
O

Oooooooooooogdg
Oooooooooooogdg

OO0 ooooogogogoooao
OOo0oooooooogooooao
Oo0ooooooooooao
OO0 ooooooooooao
OO0 oooooogogogoooao
OO0 ooooogogogoooao
OOo0oooooooOooooao
OOo0ooooooooooao
Oo0ooooooooooao
Oo0oooooogoogoooao
OO0 ooooogogogogoooao
OOo0oooooooOooOooOoobooao
OOo0oooooooogooooao
Oooooooogoooooao
Oo0oooooogoooooao
OO0 ooooogogogoooaog
OO0 o0ooooogogogoooao
OOo0ooooocooooooao
Ooooooooooooao
Oo0ooooooOoooooao
OO0 ooooogogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOogoooao
OoooooooOoooooao
Oo0ooooooOoooooao
OO0 oooooogogogoooao
OO0 ooooogogoooao
OOo0ooooooooOogoooao
Ooooooooooooao
Oo0ooooooooooao
OO0 oooooogoogoooao
OO0 ooooogogogoooao

O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

(10)

O

O

2004-303211

ugbooagooad

Ooooooogod
OOo0ooooogod
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod

2004.10.

gooad

28

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Ooooooooo0ooooooooooDoooooooDooooooooooodg
OoOoooooo0o0oooooo oo oDoDoooo0 oo oDoooo0ooDoooogdg

Oooooooogooooao
OO0 oo ooooQgoooo

Oooooooog

O oOooo

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo

Oooooooogdg
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao

OooooogoQgoao
OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao

O
O
OJ
O

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

O oo oooog

O 0O0ooooog

Ooooooooo

Oooooooo

Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

Ooooooog

O oo oooog

OO0 ogooooog

OOooooooo

Oooooooo

Ooooooog

Ooooooog

O Oo0ooooog

(11)

OoOooOooOooooo

Ooooooooo

Oooooooog

Ooooooog

O Oo0ooooog

Oooo0ooogo O

O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

[

Oooooooo

Ooooooog

O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0OooQgooooao
O O0goooao

Oooooooog

2004-303211

O
O
O
O
O
O

O oo oooog
OO0 ooooog
Ooooooooo
Oooooooo
Oooooooog
O oo oooog

O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

O
O
O
O
O
O

O 0O0ogooooog

2004.10.

Oooooooo

Oooooooog

Ooooooog

O oo oooog

28

O 0o oooodg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

s e e e e e e e [ A s [ s [
Oooooooo0o0oooooo0 oo oDooo oo oo oDoooo0oooonDoDoooo0oooDooooQgog
[ e e e R [y s [ |

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo
Oo0oooogQgoo
Ooooooggoao
OooOoo0ooooogogoo
Ooo0ooooogoQgoao
OoooooogoQgoo
OoooooogogQgoao
Oooooggoao
Oo0oooogoQgogao
OoooooogoQgoao
Ooo0oooogooQgoo
Oo0oooogogQgoao
OooooogQgoao
Oo0ooogogogao
OooooooQgoao
Ooo0oooogoogoo
Ooo0oooogogQgoo
Oo0oooogQgoao
Oooooggogao
Oooo0oooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoao
Oooooggogao

O 0Oo0oooao
O 0Ooo0oo0ooOoao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

OO0 oo ooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogQgogogooao
Oooooooogooooao

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao
OooooooooogooOoo
Ooooooooogoogoao
Oooooooogogogoo
Oooooooogogoao
Oooooooogogoao
OooooooooogooOoao
Ooooooooogogogoao
Ooooooooogogogoao
Oooooooogoogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Oooooooogogogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogoao
OO0 ooooogogogao
Ooooooooogoogoao
Ooooooooogoogogoo
Ooooooooogoogoo
Oooooooogogoao
Ooooooogogogao

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

OoooooooQooooao

OoooooooQgoooao

OoooooogoQgoooao

O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

OO0 ooooogogQgogooao

OOoo0oooooOooOooOooOoao

OoooooooQooooao

OooooooQooooao

OooooooQgoooao

OoDooooogoQgogoooao

(12)

OOoo0ooooooOooOooOooOoao

Oooooooooooao

OooooooQogoooao

OooooooQgoooao

OO0 ooooogogQgogogooao

Ooooooooooogoogo

Ooo0oooooOooOooOooao

OoooooooQooooao

OoooooooQooooao

2004-303211

OoooooogoQgogoooao
OO0 ooDooogoQgogooao
OoooooooOooOooOooOoao
OoooooooQooooao
OoooooogooQgoooao
OooooooQgoooao

OO0 ooDooogoQgogoooao

2004.10.

Oo0oo0oooooOooOooOooOoao

OoooooooOooooao

OooooooQgoooao

OooooooQgoooao

OOoDooooogoQgogooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

Ooooooo04oooooooo oo oDoDoooUooooDooogogooao
Oo0o0ooooU0U0ooDoooUddUoDoDoDooUooUUoooDoDooggogogoao
OoOoooooooo0ooooooooDoDooooooooooogoogooao

OoooooooooooQgdg

OOo0ooooooooooooggogoQg
OO0 o0DoDooo4gogogogooDoooggogg
OOo0oooooooooooooQgogoaQg
OooooooooooooogoQgogoaoQg

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

Oo0ooooooooooooogoQgg

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

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

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

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g
OoooooogQgdg
Ooooooggdg
OoOoooooogodoad
OooooooogoQodg
OoooooogoQgdg
OooooooogQgdg
Ooooooggdg
OoOoooooogoOoad
OooooooogoQgodg
OooooooogQg™g
OoooooogoQgdg
Ooooooggdg
O0o0Dooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQgdg
OooooogQgg
OO0 oooogogg
OooooooogoQgdg
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgdg

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

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

(13)

2004-303211

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

O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

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

O 0O0ogooooog

OJ
O
O
O
O
O

2004.10.

O

Oooooooo

Oooooooog

Ooooooog

O

O oo oooog

28

O

O 0o oooodg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

OO0 o0Dooo4dgUoooDooogogooao

e ) e e ) e s s Y |
Ooooooooo0oooooooDooDooooooooooooQgogogoao
OoOooooooo0oooooooDooDoDooooooDoooogoQgogoaoQg

Oooooooooooooogoogoooao

Ooooocooooooooogooooao

O 0Ooogooog
[ Y |

O
O

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

O
O
OJ
O
O
O
O
O

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

OoOoooooao
OOoo0ooooao
O O0Oo0ooooao

O Oooo

O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

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

O Oooo

O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O 0Ooogo

O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
O 0Oo0ooOooao
O 0OooO0oooo
O 0OooQoooo
O Ooogooo
O Ooogooao

O 0Oooo

O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

(14)

|

|

O

|

]

2004-303211

O
O
O
O
O
O

O
[
O
O
O
O

O
OJ
O
O
O
O

O
OJ
O
O
O
O

O
O
O
O
O
O

O

(]
O
O
O
O
O

OJ
O
O
O
O
O

O
O
O
O
O
O

2004.10.

O
O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O oOooo
O Oooo
O 0Ooo

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O O0Oo0gooao

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao

O 0OooOgooo
O Ooogoo

OOoo0ooooao

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao

Ooooooooogogog
OOooooooogoQgg
OO0 oooooogogg
OoOooooooooOodg
OoooooooogogoQgog
OoooooooogoQgog
Oooooooogogg
OO0 oooooogogg
OoOoooooooOod
OoooooooQgog
Ooooooooogogg
Oooooooogogg
OO0 oooooogogg
OOoooooooOod
OoooooooogooOodg
OoooooooogoQgog
OoooooooogoQgoog
Oooooooogogg
OO0 ooooogogg
OooooooooQgodg
OoooooooogoQog
OoooooooogoQgoog
Oooooooogogg
OO0 oooooggg
OoOoooooooQgodg
OoooooooogogQgog
OoooooooogoQgg
Oooooooogogg

OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

O OO
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo

O o

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

[ i Ry |

=

O Ooooo
O Ooooo
O OooOooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo

O

[ |

O

O

O Oooo
O OoOooo

O oOooo
i o

(15)

5 0O 0

O

O Ooo0ooo
O Ooooo
O Ooooo
O OooOgooo
OO oOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooogooo
OO oOgooo

O

O 0Ooo
O o0Oooo
O oOooo
O oOooo
O Oooo

O

O

I I |
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo

2004-303211

O
O
O
O
O
O

O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

[ N i |
O Ooo0ooo
O Ooooo

O Oooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O O OB

[
o

O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

O
O
O
O
O
O

OO0 ooooogogg
OoooooooOodg
Ooooooooodg
oo ooooogooQgodg
oo ooooogogdg
OO0 ooooogggdg

2004.10.

O 0Oooo

O
O 0Oooo
O 0Oooo
O o0ooao

O

28

Ooo0oo0oogao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

OO0 o0DoDoo4dgUoooDooogogoo

OO0 oDooo0dd0ooooooUdUoooDoDoDoooUUoUoDoDooogogoooao

Oooooooo0 o0 oo oooo0 oo o oo oo oDoOo oo oooDoDooo0oo0 oo ooooooDoDoooQgoQgao
e [ ey [ [y [ |

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

OO0 oo ooooQgooooo

O0Ooo0oooo

O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Oo0ooOoo
O o0Ooo0ooo
O 0Ooooo

OO0 ooooooQgogooo
OO0 oooooogogogooo
OO0 oDooDooogogogoao
Ooo0ooooooogogooao
oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogooo
OO0 oooDooogogogoao
OoooooooogoOooao
OoooooooQgogooo

OO0 oo oooogooooao

O0Ooo0oooao

OO0 0o oDooog4gooooao

O 0Oo0oooao

OOo0oooooogogooooao

O0Oo0oo0oo0oao

OO0 oooooogooooooo

O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

Oooooooogooooaoo
OoooooogogQgooooao
OO0 ooDoogog4Qgooooaog
OOo0oo0ooooooOoooooao
Ooooooooooooaoo
OoooooooQogooooao
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooab-o
Ooooooooooooao
Oooooooogooooaoo
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOoo0oooooOoooooao
Oooooooogooooaoo
OoooooooQogooooao
OoooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOo0oo0oooooooooao
OoooooooOoooooaoo
OoooooooQogooooao
OoooooogQgooooaog
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOogooooaoo
Ooooooooooooaoo
OoooooooQogooooaoo
OooooooQgooooao
OO0 oDoDoogog4Qgooooaog

[ i R |

O

O

O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O oOoooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo

[}

OoooooogooQgooao
OoooooogQgooao
Oooooooggogooao
OooooooooOooOooOoao
OooooooooQgoooao
OoooooooQogooao
OoooooogogQgooao
Oooooooggogooao
OO0 oDoDoooggogoao
Ooooooooogoooao
Oooooooogooao
OoooooogooQgooao
Ooooooogoggogooao
OO0 oooooggogoao
Ooooooooogoooo
OooooooooQgoooao
OoooooogogoQgooao
Ooooooogoggooao
Ooooooggogooao
OoooooooogogooOoao
OooooooooQgooo
OoooooogooQgooao
OoooooogogQgogogoao
OO0 oooooggogogoao

(16)

O O0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooOoao
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0OoOooog
O 0Oo0ooao
O o0Ooooao
O Ooooo
O Ooooo
O 0Ooooo

2004-303211

2004.10.

O o8 OO

O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0OooOooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

R ey e R ) R e R
ey e e ) s [ e [

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooog
OOoo0ooooaog

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg

Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod
Oooooooogd
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooo0oooogod
Oooooooogd
Ooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0ooooogod
Oooooooogdg
Ooooooogd
OOoooooogd

OOoo0ooooaog

oo o oooooogoQgog
OO0 o oooooggg
OO0 oo ooDooogogg
Oooooooooogoogodg
oo o oooooogoQgog
oo o0 ooooogoQgg
OO0 o0 ooooogogg
OO0 oo oooooggg
Oooooooooogoogoodg
oo ooooooogoQg-g
oo o0oooooogoQgg
oo o oooooogogg
OO0 o oooooggg

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

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

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

a

O Ooooo
O OooOgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O 0Ooo0goooao
O Ooogooao
O O0Oo0gogoao

~
[EEN
~
o’

OoOooooooogooOod
OooooooogooQgodg
Oooooooogogodg
Oooooooogogog
OOoooooogogg
OO0 ooooogogog
OoooooooogoQgdg
OooooooogoQgg
Oooooooogogog
Oooooooogogg
OO0 ooooogogg
OOooooooogoQgodg
OooooooogogoQgg
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg
OoOooooooogoOodg
OooooooogooQgg
OooooooogoQgg
Oooooooogogog
OOoooooogogg

|

O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

[
el

2004-303211

[ R |

O

O
O O0OoOgogoao

O 0Oo0oooao
O 0Ooo0goooao
O 0Ooogooo
O 0Ooogooao

O

O O
O O
O O
O O
O O

O

O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

O

Y s o

O 0Oo0oo0ooao
O 0Ooo0oooao
O 0OooQgooo
O 0Ooogooao
O Ooogooao

2004.10.

OOoo0ooood
O0O0Oo0oooogod

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

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

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao

I Y [y
O 0o oo

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

oo oooooogodg

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

O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |

O oo ooooogdg

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

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

OO0 oooooogdg

Oooooooood

oo oooooogodg

Ooooooogdg

OoOoooooogdg

OOooooogdg

OoOoo0ooooOod

Oooo0oooOodg

Oooooogdg

O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

Ooooooogdg

OOooooogdg

(18)

OOoo0oooood

Oooo0oooOodg

Ooo0oooQgdg

Ooooooogdg

OoOooooogdg

|

Ooooogoood

OoOoo0oooOodg

JP

OooooooQgdg

Oooooogdg

2004-303211

OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

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

OOooooogdg
Oooooogdg
OoOoo0ooooOod
OoooooQgodg
Ooooooogdg
Ooooooogdg

O
O
O
O
O
O

Oooooogdg

(]
O
O

O
O
O
O
O
O

2004.10.

OoOoo0ooooOod

Ooo0oooOodg

Oooooogdg

O
O
O

Ooooooogdg

28

OOooooogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Oo0oooogoQgg

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

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

Oo0ooooooogooooooao
OO0 oooooogoooooao
OO0 oDooDooogoggoooooao
Oo0oooooooooooooao
Oo0ooooooooooooaoo
Oo0ooooooooooooao
OO0 oooooogoooooao
OO0 oooDooogoooooao
Oo0oooooooooooooaoo
Oo0ooooooooooooaoo
Oo0ooooooooooooaoo
Oo0oooooogooooooao
OO0 oooDooogoooooao
Ooo0oooooooooooooaoo
Oo0ooooooooooooao
Oo0ooooooooooooaoo
Oo0ooooooogooooooao
OO0 oooDooogoooooao
OO0 o0DooDooogogggoooooao
Oo0ooooooooooooao

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao

Oooooooogooooao
OOooooooQgooooao
OO0 ooDooo4Qgooooao
OOo0oooooooooooao
OoooooooOoooooao
Ooooooooooooao
OooooooQogooooao
OO0 ooDooo4Qgooooao
OOo0oooooooOoooooao
Ooooooooooooao
Oooooooogooooaoo

Oooooogogdg

Ooooooggdg

OooOoooooQdgdg

Ooo0oooogoQgdg

OoooooogoQgog

Oo0oooogoQgdg

Ooooooggdg

OooOoo0ooooQgadg

Ooo0oooogoQgdg

Oo0oooogQgdg

OO0 oooooogogogoo
OO0 oooooogogogoao
Ooo0ooooooogoOooao
oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogoao
OO0 oo oDooogogooao
Oooooooogogooo
oo ooooooQgogooo
OO0 ooooooQgooo
OO0 oooooogogogogoo
OO0 ooooDooogogogoao
Oooooooogogooao
OO0 ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogogoo
OO0 oooDooogogogoao
Ooo0ooooooogogooao
OO0 ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoao

Ooo0oooogoQgdg

Oooooogogdg

(19)

OooOoo0oooodgadg

OoooooogoQgdg

Oo0oooogQgdg

OoooooogoQgg

Ooooooggg

OoOoooogoood

OooooooQgdg

OooooooooooooQgdg

OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

Oo0oooogoQgdg

Oooooooooooogdg

OooooogQgog

2004-303211

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

Ooooooogooooogdg
Oo0DoDooogogoooooogdg
OoooooooooooOgodg
OooooooooooooQgdg
Ooooooooooooogdg
Ooooooogooooooogdg

Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg

O
O

O
O

Oo0DoDooooooooogdg

Oooooogogdg

2004.10.

OoooooooooooOgodg

OooOooooodgadg

OoooooooooooQgdg

OoooooogoQgdg

O
O

Ooooooooooooogdg

OoooooogQgdg

Oooooooooooogdg

Oo0oooogoQgdg

28

O

OoDoDooo4ogooooogdg

Ooooooggdg

10

20

30

40

50



e R ey [ s R s [y |

Oooooooo0oooDooooogooooao
Ooooooo4oooDoooogooooao
Oo0o0oooogog4UoooDoDooo4Qgooooao
Ooooooooooooooogoooooao
OoooooooooDoooooooooao

OO ooo4o0 oo oooo oD oo oDoooOo4o0ooooog
OO0 00O ooo4o0oDoDoooo oo ooDoDooogooooodg
e e e e e e s s e
OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg
I s e e s A

oo oooooogodg

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo

OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oDooooogogogoao
Ooooooooogooao
OoooooooQgooao
oo ooooooQgooao
OO0 oooooogooao
OO0 ooooooggogogoao
Oo0oooooooOgoOooao
OoooooooQgooao
OO0 ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogogogogoao
OooooooooOgoOooao
Ooooooooogooao
oo ooooooQgooo
OO0 ooooooQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao
Ooooooooogooao
oo ooooooQgooao
OO0 ooooooQgooo
Oo0oooooogogooao
OO0 oooooogogogoao
Ooooooooogooao
oo ooooooQgooao
OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oooDooogogogogoao
OoooooooogoOooao
OooooooooQgooao

Oo0ooooooooooooogoQgdg
OO0 oooooogogooooooogogg
OO0 Do oDooogooooooggdg
Oo0oooooooooooooogoQgdg
Oo0ooooooooooooogogoQgg
Oo0ooooooooooooogoQgdg
OO0 oDooooo4gooooooggg
OO0 Do oDooogooooooggdg
Oo0ooooooooooooooQgdg
Oo0ooooooooooooogQgdg
Oo0ooooooooooooogQgg
Oo0ooooooooooooogogg
OO0 oo oDooogogooooooggg
Oo0ooooooooooooooQgdg
Oo0ooooooooooooogogQgodg
Oo0ooooooooooooogQgg
Oo0ooooooooooooogogg
OO0 oDooooogogooooooggg
OO0 Do oDooogooooooggdg
Oo0oooooooooooooogoQgdg
Oo0ooooooooooooogoQgdg
Oo0ooooooooooooogoQgg
OO0 oooooogogooooooggg
OO0 Do oDooogooooooggdg
Oo0oooooooooooooogoogodg
Oo0ooooooooooooogoQgodg
Oo0ooooooooooooogoQgg

O oo ooooogdg

OO0 oooooogdg

Oooooooood

oo oooooogodg

oo oooooogodg

OO0 oooooogdg

OO0 ooooogdg

Oooooooood

Ooooooooodg

oo ooooooQgodg

OO0 oooooogdg

OO0 oooooogdg

(20)

Oooooooood

Oooooooodg

OO0 ooooooQgdg

oo oooooogdg

OO0 oooooogdg

Ooocogooogoo

Ooooooooodg

OO0 ooooooQgodg

OO0 oooooogodg

2004-303211

O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg
OO ogogog

O oo oooogdg
OO0 ooooogdg
OoooooooOodg
oo ooooooQgodg
OO0 oooooogodg
OO0 oooooogdg

OoooDooo4ogoooooogogdg
OoDooDooo4gogooooooggdg
Oooooooooooooogdg
OooooooooooooogogoQgg
OooooooooooooogQgdg
Ooooooo4oooooooggdg
OoDooDooo4gogoooooogogdg

OO0 oooooogdg

2004.10.

Oo0oooooood

oo oooooodg

OoooooogogQgooao
OoooooogogQgooao
Oo0oooogogogooao

oo ooooooQgodg

OO0 oooooogdg

O oo oooogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 Do oDoooggooooood
Oooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 oo oDoooggogogooooood
Oo0ooooooooooooood
Ooooooooooooooodg
Oo0oooDoooooooooodg
Oo0ooooooooooooodg
OO0 oo oDooogogoooooodg
Oo0ooooooooooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
OO0 oooDooogogoooooodg
OO0 Do oDooogggooooood

OOoo0ooooao
O0Ooo0ooooao

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao

OooDoooooooooogodg

OO0 oooooogoggQgoooo
OO0 oo oDooogoggQgoooao
Oo0ooooooogogoooao
oo oooooogogoooo
oo ooooooQgoooo
OO0 oo oooogogQgoooo
OO0 oo oDooggQgogoooao
Oo0ooooooogoooao
OO0 oooooogogoooao
OO0 ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooDooggQgoooao
Oo0ooooooogoOoooOoao
Oo0oooooogoooao
oo ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooDooogoggoooo
OO0 oo oDooogogdgQgoooao
Oooooooogogoooao
OO0 ooooooQgoooo
OO0 ooooooQgoooo

O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

Oooooooogod
Oooooooogd

OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OOo0o0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

~
N
[
~

Ooooooooooooood
Ooooooooooooood
Ooooooooooooood
Ooooooogogooooood
OO0 oDoDoooggogooooood
Oo0oooooooooooood
Ooooooooooooood
OooDoooooooooood
OooDooooogooooood
OO0 oDoDoooggooooood
Oo0oooooooooooood
Ooooooooooooood
OooDoooooooooood
Ooooooooooooood
OO0 oDoDooogogooooood

[
el

2004-303211

O
O
O

O O oOooo
O

Oooooooodg
O

OooooogoggogaoQg
OO0 ooooggogaog
Oooo0oooOooOgoao

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

O

2004.10.

N
o

10

20

30

40

50



e R ey [ s R s [y |

Oooooooo0oooDoooooooooog
OooooooooooDoooogogooooog
OO0 o0DoDooggUoDooDoooggogooooog

OooDooooo0ooDoooooDooDoDooooooooodg

OOo0o0ooDooo4o0oooooooDooDoDoooogoooood

e e e e e e ) s R |

O

Ooo0ooooooooooDooooooooooogoooao
Oooooooo0oooooooDooDoooooooooodg

O

Oo0oQ0goaoao

Ooooooooogoooogod

OoooooooooDoooooooooo-o
OoooooooDooDoooooooooog
Oooooooo0ooDoooooooooog

Oo0DoDooo4gogoooooogdg

OOooooooo0oooooooDooDoDooooooooodg

OOoooDoooooooooooDooDoDoooogooooodg

O0Oo0oooogodg

OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood

OO ogogog
I [y |
I [y |

O 0Oo0oooao

O O0Oo0gooao

O0Oo0oo0oo0oao

OoooQgoo o

O

Ooooooooogogooogod

Ooo0oooogoQgoo
Ooo0oooogogQgoao

[ |

O

O O0ooo
O

O Ooo0oooao
O Ooo0oooao

ogooao

(22) JP 2004-303211 A 2004.10.28

gboooooboad

ugbooboooboad

O
O

O

ood

od
gooooao

O O

oooooooooobooooooooobooboon

ugboboooooboooboobooooobadan
oooooooooooban

gbobooboooogobogobo

10

20

40

50



(23) JP 2004-303211 A 2004.10.28

gooboobooboobooboonb
ooooboooobooobogao
goboobuooboobbo
oooooooboogno
goboobuoobbooboooaog
goobooboobd
oooobooboooboao
gobooboobbobobboonb
goboobooboogoboao
oooobooooboobooooobooo
goobooboobd
oooad oonoao
o 100 a0
EREMBERIBATS
110
RESNTVAEREBNCTS
AVFEAMYY
/
\ sRerEVRETES SIUREELY/
3rS
EA Y
- 220
FEYRR-Ve - ITYTR=-Ty

JIVER —

— ITYRR-Vr

adlk-Feive
- !

Bk -

BRERIENTS

REERDPODER

BRERCENTS

10



(24) JP 2004-303211 A 2004.10.28

oooao oooao
300\ -~ 400
1o - P 450
\ | 2 on )
HIVREBLT/ ToIR=AY=A |
TS A ve-y ‘
|
%,
o . |
1 % |
— 120 |
|
ITYRR=Vr :
|
|
|

|
=
IS P |
- I | |
0 . | |
I
{ FEUALT _,J\\ R i
{h 470 ey |
30 sTyBsL/ T ™ : ek
9547+ whitEa H-hhAEY
. 220 |
FEVTF-V4
320 |
~—— 2Ty — :
T AEY |
|
—— |
,,,,,,,,,,,,,,, [
Ooooaod Ooooad
e A 800
a0 405 s
s i :‘ T T 610 { |
| | |
| t32Y7 18 ‘ | ! !
t [
| | ! | |
: | We b¥-n : mﬁffi‘w | FIR-2Y-n :
i i | EA vt | |
| | ! | !
[
l HHAS [ : ! !
| 777777777777777
[
|
We b=/t | F-9R=-2%-1
|
|
|

T srugesin/
Tr
ALY



(25) JP 2004-303211 A 2004.10.28

Oooogaod Oooogaod
— — 800
C - o700 e
/740
=it
830
T,
Web Web#-EZ
TVr-ay
- — 810
o .~
720
- 7747950
7| aveEab
U .
_____ e, ' o
jlweh‘ ‘ 830,
77 r=ay 21
— 720y, L o Web#-£2
AVTERL ’
v
Oo00o0oao 00000
I/~900 900—\
A > 2EYPY
A YRIVREAVRT V AT D - 910 _
(ATILHV, 5547V BE)
s -
- T~
NO - ~ - 1010
o Qa:m;&%mm >/
) 920 T~
EHLERE D TR NHKTS
YES
E— T
YES / 1020
) < F-pn-aEEEHER? >
7 s
NO 930
6;%&@%0»? 7
T~ 7 NO
YES
1030
BREAEUHETS =
PIYBLUBMNEERETS | 0 —
\ _
1040
' BREEXBIRT -
A R®10A




(26) JP 2004-303211 A 2004.10.28

Ooo0ogao Oooogao
A 1100 1200
F—hN-ZA0EEH e 1210
P EhERsnL L~
.
- l'
REENTHSREERICTS " granTisERempcrs 220

} | — 1130 1230
RREADNICERTS RREOYNIEHTS

ooooao

1328

AN sATh

Ve 1310

i — 1314
1342
PE1zy b
S T whre7s " tnEE
—— 1316 —

e N
ot VAFAAEY - 1338 1340
— i Fub7-5 | I
3 {75-71-%

N




(27) JP 2004-303211 A 2004.10.28

gobogooaon

(72000 Ooooooooooodg
gooooooooooooobooooooooooooobooobooboobobobooooooooooon
goboooobod

(2)000 OOoODOOOoOooooOoOoOoOoOoo
goooooooooobooobooooooooooooooobooboooboooooooooooo
gobooooobooooogoo

(2)000 OOoOOOOoOooooOoboOoOoOo
goooooooooobooobooooooooooooooboobooboboooooooooooo
good

(2) 000 OOoOOOOOoOooo
gobooboooobooobooobooobooobooooboooobooobooobooboo
ag

(2) 000 OODOO0OOoooobOOOo
goboobooboooboooboobooobooobboooboooboobooobooboo
gooad

(72)D00 OOO0O0O0O0OOoOo
gboboobboooboooboobooobooobooooboooboooboooboooboa
ooooo

(2)D00 OO00O00ODoDODoOoOooO
gbobooboboooboooboobooobooobooobooobooobooobooooboa
ooooooooo

OOO00@O) 58082 FA12 GB02 HAO2 HAO8



—m —m —m @ @ @ @ @ @ @ @ ™@ @ @ ™@ @ ™@ o™&@ & & & & & /& /& /s /&, /&, M/, /s o/, /&, /e /. /e /. /e /e /e o/ /e e e e e

(28) JP 2004-303211 A 2004.10.28

gooboogboad
Title:  SYSTEMS AND METHODS FOR CACHING AND INVALIDATING
DATABASE RESULTS AND DERIVED OBIECTS

TECHNICAL FIELD
The present immvention relates generally to databases. and more particularly to
systems and methods for saving results generated from database query(s) for subscquent
utilization. and mvahdating the saved results when they become inconsistent with the

database.

BACKGROUND OF THE INVENTION

Computing and networking technologies have transformed many importam
aspects of everyday life. Computers have become a household staple instead of a luxury.
educaitonal tool and/or entertainment center. and provide users with a tool to manage and
forecast finances. contro) houschold operations like heating, cooling. lghting and
technologies like the Internet provide users with virtually unhimited access to remote
systems. information and associated applications.

As computing and networking technologies become robust, secure. and reliable.
more consumers, wholesalers, retailers. entrepreneurs, educational institutions and the
like are shifting paradigms and employing the Internet to perform business instead of the
traditional means. For example, many businesses and consumers are providing web sites
and/or on-line services. For example, today a consumer can access histher account via
the Internet and perform a growing number of available transactions such as balance
inquiries, funds transfers and bill payment.

Typically, an Internet session includes a user inferfacing with a client application
{e.g., a web server) to interact with a database server that stores information in a database
that is accessible 10 the client application. For example, a stock market web site can
provide the user with tools for retrieving stock quotes and purchasing stock. The user can
type in a stock symbol and request a stock quote by performing a mouse click to activate
a query. The client application then queries a database(s) with stock information and

returns the stock quote. Likewise. the user can purchase the stock via providing suitable
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information. wherein submitting the order can inihate a database query 1o return current
price information and order status.

As more users take advantage of such services. more bandwidth 1s consumed
which can reduce performance and/or speed since bandwidth is a limited resource.
Another shortcoming is the hmited available data transfer rates relative (o the quantity of
data available. For example. requests that retrieve large amounis of data (e g.. distributed
across various servers) can be time intensive and performance hmiting. even when
bandwidth is available.

The foregomg is compounded by users performing frequent and sirmlar requests.
For example. a user desiring current stock quotes may perform frequent requests 1o oblain
updated quotes. Thus, the user frequently consumes bandwidth to retrieve substantially
similar information. In addition. other users can concurrently perform requests that
retrieve substantially similar information. The vser(s) is further limited in that the
consistency of the retrieved data cannot be guaranteed because the returned results can

become invalid afier a subsequent database table change.

SUMMARY OF THE INVENTION

The following presents a simplified summary of the invention in order to provide
a basic understanding of some aspects of the invention. This swrnmary is not an extensive
overview of the imvention. 11 is not intended 1o 1dentify kev/eritical elements of the
invention or to delineate the scope of the invention. ls sole purpose 15 o present some
concepts of the invention in a simplified form as a prelude to the more detailed
description that is presented later.

The present invention relates to systems and methods for invalidating saved
results generated from database queries when the resulis become invalid due to a
database change and/or due to an expiration pertod lapse. Thus, the present invention
provides a mechanism 1o query a database, save results generated from the database
query(s). and utilize the saved results until a database change and/or expiration period
invalidate the results.

Generally, databases store mformation that is retrievable vie querying the

m —m —m ~—= = @ @ @ @ @ @ @ @ @ o™@ @A ™@ & & & & & /& /& /s /&, M/, M/, /e o/, /e /e o/ /e e /e /e e /e e e e

database. A user can interface with an application, for example, to obtain at least a
L
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portion of the information stored within the database. For example. a user may employ a
web service and submit a request that is associated with information stored on a server.
The request will initiate one or more queries of a relevant database(s). and then the results
of the one or more queries can be used to generate a response 1o be returned from the web
service. displayed. consumed and/or further employed.

In many instances. a database can become a common source of resource
contention. For example. more than one user can transmit a similar request that
concurrently queries the database and returns similar results. Such concurrent querying
for similar results can increase database load, reduce bandwidth. diminish performance
and consume resources. for example. In another example. one or more users can
frequently perform requests that return similar results. Likewise. system performance
can be reduced via the database load. for example. Under the foregoing. the database
represents a state that is shared amongst a plurality of user requests and/or users. and
shared state contention can limit system performance and scalabiliy.

A typically employed technique to reduce the number of queries comprises saving
frequently utilized data (e.g.. in the form of raw data. transformed data. and datan a
queryable form) externally from the database, and utilizing the saved results instead of
performing additional queries. However. the consistency of the saved data is
compromised because a subsequent database change can occur to render the saved data
inconsistent with the database without apprising the user(s).

The systems and methods of the present invention reduce database load (e.g..
reduce query(s)) for substantially similar information). increase scalability, reduce
repetitive processing, and ensure data consistency. The systems and methods include
storing invalidation information in a context bank, wherein the invalidation information
can be retrieved and transmitted with a query in order to associate the query with a query
requester and register the query with a database. The results (e.g., raw data, transformed
data, data in a queryable form, a partial response and a full response) generated from the
query can then be saved in an accessible storage medium extemnal to the database, and
émployed one or more times, and by various users (e.g., web servers), thus mitigating

querying for substantially similar information.
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1f a database change occurs that would affect the stored results. an invahdation
message can be sent to facilitate invalidating the saved results to nitigate a user from
employing inconsistent data. The invalidation information transmitted with the query 1s
typically utilized to construct the invalidation message. In addition. an expiration period
can be defined such that the saved results will be invalidated after the expiration peried
lapses. even if a database change has not occurred. Afier invalidating the saved results.
the results can be automatically discarded and/or automaiically refreshed. for example.

Furthermore, the systems and methods of the present invention can be emploved
in a web environment. wherein further reduction in latency and usage of web server
resources can be achicved when the web response generated from a database query(s) can
be stored. in whole or in part, and returned in response to subsequent requests. For
example. a developer can request. via embedding an annotation(s) within a web page. that
a response generated based on a database query(s) be cached untl the results of the
query(s) change. The annotation(s) invokes the web server 1o associate a database
dependency with the response 1o be cached and to store the invalidation information
associated with the dependency. and/or the dependency itself. in a context bank. The
stored invalidation information is automatically retrieved and transmitied with a
subsequent query(s) to a database. As noted above. the invahdation information can be
emploved in an mvalidation message when a change occurs to the database that renders
previously queried results inconsistemt and/or when an expiration peniod lapses.

Storing and utilizing the invalidation information in the context bank facilitates
instantiating the infrastructure for associating the invalidation information with the query
and saving (e.g., caching) the query response. Thus, employing the stored invalidation
information mitigates requiring the web server (and/or other component(s) capable of
processing the query request) to have knowledge about the generation of the response.
Further, employing the stored invalidation information mitigates the component
generating the response from having to know how the response is going to be utilized by
the web server.

According to the subject invention, the systems and methods described herein
employ components to store invalidation information, to execute queries, to save results

based on the queries, 10 receive invalidation messages and/or to invalidate saved
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imformation. Additionally. various data transfer techniques for asynchronous and
synchronous communication and security techniques that mitigate the existence and/or
transfer of malicious and fictitious information and messages can be employed. In
practice, the systems and methods can be employed in various environments. including
client-server and/or SQL based environments.

To the accomplishment of the foregoing and related ends. the invention comprises
the features hereinafter fully described and particulartv pointed out in the claims. The
following description and the anncxed drawings set forth in detail certain illustrative
aspects and implementations of the invention. These are indicative. however. of but a
few of the various wavs in which the principles of the mvention may be employed. Other
objects. advantages and novel features of the invention will become apparent from the
following detailed description of the invention when considered in conjunction with the

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates an exemplary invalidation registration system in accordance with
one aspect of the present invention.

Fig. 2 illustrates an exempiary invalidation memory management system in
accordance with one aspect of the present mvention.

Fig. 3 illustrates an exemplary database registration and invalidation system in
accordance with one aspect of the present invention.

Fig. 4 illustrates an exemplary web based memory invalidation system in
accordance with one aspect of the present invention.

Fig. 5 illustrates exemplary security techniques in accordance with one aspect of
the present invention.

Fig. 6 illustrates exemplary invalidation message transfer techniques in
accordance with one aspect of the present invention.

Fig. 7 illustrates an exemplary distributed invalidation system 1n accordance with
one aspect of the present invention.

Fig. 8 iHustrates an exemplary web servicing invahdation system in accordance

with one aspect of the present invention.
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Fig. 9 illustrates an exemplary automatic invalidation methodology in accordance
with one aspect of the present mvention.

Fig. 10 is a conttnuation of Fig. 9 in accordance with one aspect of the present
mvention.

Fig. 11 illustrates an exemplary change based invalidation methodology in
accordance with one aspect of the present imvention.

Fig. 12 illustrates an exemplary time based invalidation methodology 1n
accordance with one aspect of the present invention.

Fig. 13 illustrates an exemplary operating system in accordance with one aspect

of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is now described with reference to the drawings. wherein
lke reference numerals are used to refer to like elements throughout. In the following
description. for purposes of explanation, numerous specific details are set forth in order
to provide a thorough understanding of the present invention. 1t may be evident.
however, that the present invention may be practiced without these specific details. In
other instances. well-known structures and devices are shown in block diagram form in
order to facthtate descnibing the present invention.

As used in this application. the term “component™ is intended to refer to a
computer-related entity, either hardware, a combination of hardware and software,
software, or software in execution. For example. a component may be, but is not limited
10 being, a process running on a processor, a processor. an object, an executable, a thread
of execution, a program, and/or a computer. By way of illustration, both an application
running on a server and the server can be a computer component. One or more
components may reside within a process and/or thread of execution and a component
may be localized on bne computer and/or distributed between two or more computers. A
“thread” is the entity within a process that the operating system kernel schedules for
execution. Each thread has an associated “context” which is the volatile data associated

with the execution of the thread. A thread’s context includes the contents of system
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registers and the virtual address belonging to the thread’s process. Thus. the actual data
comprising a thread’s context varies as it executes.

The present invention relates to systems and methods to store results generated
from databasc query(s) (¢.g.. dynamic and static) in memory wherein the results can be
retrieved and utilized. and invalidated when they become inconsistent (e.g.. database
changes and expiration period lapses). The systems and methods mitigate system load
and resource contention via reducing querying for substantially similar (¢.g.. redundant)
information. In addition. the systems and methods mitigate employing mconsistent saved
results. Thus. the systems and methods provide a mechanism to query a database for
information. store results in memory such as cache. employ the saved results one or more
times when substantially similar results are desired. automatically invalidate the saved
results when they become inconsistent. and optionally refresh the memory via
automatically re-querving and saving.

Referring to Fig. 1. an exemplary invalidation registration system 100 in
accordance with an aspect of the present invention is illustrated. The invalidation
registration system 100 comprises a context bank 110 and a query manager 120.

The context bank 110 can be employed to provide information to faciliate
invalidating saved results when a database change occurs that would affect the saved
results and/or when an expiration period lapses. For example. the context bank 110 can
be utilized 10 store invalidation information associated with a componeni(s) (e.g., a
dependency. as described below). The invalidation information can be linked to a
database via a database query. The results can be saved and utilized one or more times.
When a change occurs to the database that would affect the query and/or the time
duration expires, the corresponding invalidation information can be utilized to facilitate
invalidating the saved results, for example via a notification, an event, a flag, an
automatic invalidation of the saved results, and an automatic re-query to obtain and
refresh memory with consistent results.

Typical invalidation information includes an invalidation string, service
information and a time out. The invalidation string generally comprises a component
identifier, a location (e.g., machine name), a port, an address and/or a queue name, and

can further include authentication information. encryption and protocol preferences. for
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example. The service information can include flags for automatic saved results removal.
automatically refreshing results, automatically tagging results as invahid. and notifying
the component without affecting the saved results, for example. The time out can be
based on a database change. a file change. and time duration. for example. Itis to be
appreciated that the foregoing is illustrative and not hmitative. Therefore. additional.
different and/or less information can be included 1n accordance with an aspect of the
present invention.

Invalidation information stored i the context bank 110 1s available to the query
manager 120. The query manager 120 can utilize the invalidation information when
executing a command and/or query. For example. the query manager 120 can obtain
invalidation information from the context bank 100, and include the invalidation
information with a query. wherein the invalidation information can be part of the query
and/or associated with the query.

In one aspect of the present invention. a page directive (e.g.. an annotation(s)
within a web page) can be employed to initiate the instantiation of a component (e.g.. a
dependency object) as well as the storage of invalidation information associated with the
component in the context bank 110. Employing the context bank 110 to store
invalidation information facilitates establishing the infrastructure to employ the
invalidation information with a query without the application invoking the query manager
120 having to know how the response may be cached.

When the query manager 120 is invoked via a request 10 query a database(s). the
query manager 120 interacts with the context bank 110 to retrieve the invalidation
information associated with the component. Then the query manager 120 executes the
request via querying the database(s). wherein the invalidation information retrieved from
the context bank 110 is transmitted senally and/or concurrently with the query. The
query results are then retuned and utilized to generate the result to be stored, and the
transmitted invalidation information remains associated with the component, the guery
and the quened database.

If the queried database did not change subsequent the query and prior to
generating the results to be stored (e.g.. if the results to be stored are consistent with the

database), then the results can be utilized and saved in memory for further employment.
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When a request that would return substantially similar resuits is subsequently submitted,
the stored results can be utilized instead of performing another query. Thus. the present
invention mitigates performing querics for substantially similar results that can reduce
performance. throughput, processing and speed. and that are susceptible to resource
contention.

After saving the results. a database change or lapse of time can render the saved
results inconsistent. When a database change occurs that would affect the results of the
aforementioned query and/or a time out expires. the invalidation information transmitted
with the query can be employed 10 notify a component (¢.g.. the memory manager 120) to
invalidate (e.g.. delete and refresh) the saved results. even though the component that
generated the result may no longer exist. Other components attempting 10 associate with
the saved results can be provided with a notification indicating the saved results are
invalid. Thus. the present invention mitigates employing mconsistent saved results via
informing componenis and/or invalidating saved results.

Moving 1o Fig. 2, an exemplary invalidation memory management system 200 in
accordance with an aspect of the present invention is illustrated. The 1nvalidation
memory management system 200 comprises the query manager 120 and a memory
manager 220,

In addition to the functionality noted supra. the query manager 120 can receive
query results and/or invalidation messages for databases that change and/or expire.
Generally, after the invalidation information (e.g.. as described above) is transmitted with
a query. the query results are returned. In one aspect of the present invention, the query
manager 120 receives the retumed query results, and the memory manager 220 1s
employed to facilitate saving and/or utilizing results generated from the query results. If
it is discerned that the database changed and/or expiration period lapsed prior to
generating the results to be stored, the memory manager 220 can provide the results to the
component without saving the results to memory. If the data is consistent (e.g., no
database change) and the expiration period has not expired. the memory manager 220 can
p'rovide the results to the component and/or save to memory, serially and/or concurrently.

Saved results can be accessed by the component(s) when a substantially similar query is
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requested: thus mitigating performing substantially similar queries. which consume
resources and reduce performance.

It is to be appreciated that the returned resulis can include raw data. transformed
data (e.g.. denormalized. aggregations. summaries. pivot tables. objects generated from
the raw data. and/or partial or complete web responses). and/or queryable data (e.g.. data
sets that can be utilized vig subsequent queries 10 obtain a subset thereof). Furthermore.
it is to be appreciated that various techniques can be employed to save results 10 memory.
For example, in a first approach. substantially all of the returned results (e.g.. a complete
web response) can be saved. In a sccond approach. a portion of the returned results (¢.2..
a partial page) is saved to memory. For example. the portion that may be conunon to a
subsequent request(s) is saved. In another example. the results that are common to
multiple requests are saved. Then. a local query against the common results retrieved
from memory can return the data associated with a request. In a third approach.
personalized results can be obtained through a guery or some other means and common
results can be saved to memory and utilized. 1t is 1o be appreciated that the exemplary
illustrations depicted above are provided for explanatory purposes and do not hmit the
inventlion.

After receiving an invalidaton message. the query manager 120 can facihtate
routing a database change notification to the componeni(s} and/or invalidate saved
results. In one aspect of the present invention, the query manager 120 notifies the
component(s). and the component decides the next action. For example, the component
can employ the memory manager 220 to invalidate the saved results. Alternatively. the
query manager 120 employs the memory manger 220, wherein the memory manager 220
can invalidate the saved results and/or notify the component. It is to be appreciated that
the component that initiated the query and the corresponding save may no longer exist
when the saved results are invalidated. .

Referring now to Fig. 3, an exemplary database registration and invalidation
system 300 is illustrated in accordance with an aspect of the present invention. The
database registration and invalidation system 300 comprises the context bank 110, the
query manager 120, a memory manager 220, and optionally a client 310, and a memory

320. U is to be appreciated that more than one memory manager 220. client 310 and
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memory 320 can be emploved: however. for brevity a client instance is described in the
following.

As noted supra, the context bank 110 can store invahdation information (e.g.. as
described above) for components that can be emploved to provide information for
invalidating saved results when a database change occurs that would affect the saved
results and/or when an expiration penod lapses. In one aspect of the present invention.
the client 310 can provide invalidation information - an identifier. a machine name. a
port. an address, a database name. an indication to automatically invalidate inconsistent
saved results. an indication to automatically refresh inconsistent results. and a time out
{e.g.. mvalidate on a database change. a file change and a duration of time) — to the
context bank 110.

When the client 310 invokes the query manager 120 10 query a database. the
query manager 120 receives associated mvalidation mformation from the context bank
110 (as depicted) and/or retrieves associated invalidation information from the context
bank 110 (not shown). The query manager 120 can then perform the query and provide
the mvalidation information. [t 1s 10 be appreciated that the query manager 120 can query
a dynamic and/or static database in accordance with an aspect of the invention.

The query manager 120 can accept the query results, and transmit the results to
the client 310. 1t 1s to be appreciated that the present invention affords synchronous and
asynchronous message delivery. In synchronous message delivery. a database change
can be blocked unul delivery of the invalidation message and/or invalidation of the
mconsisient results. Synchronous delivery mitigates data inconsistency via ensuring a
database change does not occur between committing the change and receiving the
invalidation message and/or invalidating the results. In asynchronous message delivery,
a database change can be committed prior to delivering the invalidation message and/or
prior to invalidating the inconstant results. Asynchronous delivery mitigates delivery
latency.

After receiving the query results, the queried database(s) can then be probed,
utihizing various techniques, to ascertatn whether a change occurred after the query but
prior lo generating the results to be stored. If a change occurred. the client 310 can utilize

the results without invoking the memory manager 220. 1f no change occurred. the client



B B T B e e e e e s e e s e e e s e T e e B B B

(39) JP 2004-303211 A 2004.10.28

310 can utilize the results and employ the memory manager 220 to store the results in the
memory 320 (e.g.. local. remote. high-speed. HTTP and shared). Subsequent requests
that would return substantially similar results can utilize the saved results from memory
320 instead of performing a query until the saved resulis become inconsistent,

In another aspect of the invention. various techniques are employed to facihitate
determining whether 10 save results. If. for example. it 1s determined that the results are
common to a plurality of requests and change infrequently. then the results are saved.
However. if it is determined that the results change frequently and/or are not frequently
utilized . and the cost of saving is relatively expensive, then the results are not saved. In
vet another aspect of the present invention. various techniques are employed to mitigate
memory issues. For example. 1f the memory 320 is full. then the results can be saved
emploving a First In First Out (FIFO) or First In Last Out (FILO) approach. an age based
approach wherein the oldest information is discarded first. a usage approach wherein the
least used. or longest since last used. information is discarded firsl. a size based approach
and a key based approach. In another example. resulls are nol saved until enough “{ree”™
memory is available, Other approaches, or variations of these approaches. may consider
the amount of time and/or resources required 1o generate the result.

Once a change occurs 1o the database that would affect the results and/or the
expiration period Japses. an invalidation message is dispatched to the system 300.
Typically. the invalidation message comprises at least a portion of the mvalidation
information. The query manager 120 can receive invalidation messages. The query
manager 120 then notifies the client 310 (and/or any other component registered to
receive an invalidation message). The client 310 can then invoke the memory manager
220 to invalidate (e.g., remove, erase, write over and move) saved resulis. I automatic
refresh results were indicated in the invalidation information, a subsequent query is
performed to generate new results that can be saved in memory 320 and utilized by
components like client 310. Employing the foregoing technique can mitigate removing
inconsistent results via saving the new results over the inconsistent results.

It is to be appreciated that the invalidation registration system 100, the
invalidation memory management system 200, and the database registration and

invalidation system 300 can further employ components to register databases (e.g..
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database tables. data 1ables and 1ables). 1o detect changes to databases. to determine if
changed databases are registered. and/or to dispatch messages indicating that a registered
database changed.

While Figs. 1-3 are block diagrams illustrating components {or the systems 100-
300. 1t is to be appreciated that the context bank 110, the query manager 120, the memory
manager 220. the chent 310. and the memory 320 can be implemented as one or more
computer components. as that term 1s defined herein. Thus. it is 10 be appreciated that
computer executable components operable to implement the system 100-300. the context
bank 110, the query manager 120, the memory manager 220. the client 314). and the
memory 320 can be stored on computer readable media including. but not limited to. an
ASIC (application specific integrated circuit), CD (compact disc). DVD (digital video
disk). ROM (read only memory). floppy disk. hard disk. EEPROM (electrically erasable
programmable read only memory) and memory stick in accordance with the present
invention.

Proceeding to Fig. 4. an exemplary web based memory mvalidation system 400 in
accordance with an aspect of the present invention is illustrated. The web based memory
invalidation system 400 comprises a web server 405, dependency component 414). a
context component 420, a query manager 430, a server 440. a database server 450. a
memory store 460, a local memory 470, a high-speed memory 480. other memory 490
(e.g.. remote high speed memory). an application 492, and an ancillary layer 494.

The web sever 405 can access a web page(s) that includes a page directive (e.g..
an annotation(s). as described supra). The page directive can be utilized to specify that
the web response will be saved. and that the saved response should be invalidated when
an associated database changes and/or when an expiration period lapses. The web server
405 can utilize the page directive, invoke the dependency component 410 (e.g., an object
or derived object), and facilitate storage of invalidation information in the context
component 420.

The dependency component 410 obtains a unique identifier, for example a
globally unique identifier. or GUID, to identify the cached response to be associated with
subsequent queries. The dependency component 410 provides the unique identifier and

various other invalidation information (e.g.. as described supra) to the context component
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420. Generallv. invalidation information includes an invalidation string (e.g.. the GUID.
a machine name. a port. an address and a queue name. and optionally authentication
mformation. encryption and protocol preferences). service information and a time out
(e.g.. on database change and on ime expiration). However. the foregoing 1s illustrative
and does not limit the invalidation information.

When the query manager 430 {e.g.. query manager 110) 1s invoked 1o query a
database. the query manager 430 interfaces with the context component 420 and obtains
associated nvalidation information. The query engine 420 then transmits the query and
the invalidation information 10 the server 440 (e.g.. dynamic and static) within the
database server 450. The query is performed on the database 440 with the results
returned 1o the application 492, The invalidation information remains with the database
server 450, and provides the association between the dependency component 410 on the
web server 405. and the results returned by the server 440.

After receiving the query resulis. the web server generates the whole or parnial
response. The web server 405 can poll the dependency component 410 to determine
whether a database change occurred while the response was being generated. and then
decide whether to save the results. If it 1s determined to save the results. then the web
server 405 can employ the memory store 460 to facilitate saving the results to the local
memory 470 (e.g., cache), the high-speed memory 480 (e.g.. cache) and/or other memory
490. Typically, the local memory 470 can be associated with the application 490 and the
high-speed memory 480 can be associated with the ancillary layer 494 (e.g.. HTTP.sys).
Otherwise, the response can be utilized and/or discarded without saving.

When a database change occurs that will affect the saved web response. and/or
when an expiration period lapses, the server 440 transmits an invalidation message to the
dependency component 410. The dependency component 410 then signals the change
(e.g., via raising an event and setting a flag). The memory store 460 receives this signal
and invalidates the response. Optionally. when an invalidation message is received, an
automatic refresh can be employed to perform a query to obtain and save consistent
results. The automatic refresh can write over inconsistent results and/or remove

inconsistent results prior to saving the conststent results.
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Next at Fig. 5. exemplary security techniques in aceordance with an aspect of the
present invention are illustrated. A system 500 comprises the web server 405, the
database server 450 and a security layer 510 that operatively couples the web server 496
and the database server 450.

As noted above. the query engine 430 interfaces with the context component 420
10 obtain invalidation information after receiving a query request. Then. the query engine
420 sends the query and the invahdation information from the web server 405 to the
server 440 within the database server 450.

The invahdation information. as described previously. can include a unique
identifier such as a globallv unique identifier. or GUID. The GUID affords a secunty
mechanism that can be employed to mitigate malicious attempts to simulate database
changes and time period expirations. For example. in one aspect of the present mvention
the GUID is created at runtime when a database query registration request is received.
thereby mitigating the opportunity to “guess.” or nimic the GUID. The GUID is then
used to identify the set of saved results to be invalidated.

If it 1s determined that the GUID i1sinvahd {¢.g.. 1t does not idenify a set of saved
results to be invalidated). the invalidation request can be 1gnored and/or discarded along
with the GUID, for example. In another example. the fictitious invalidation request can
be forwarded to the system administrator and utilized to trace the origination location.

Fig. 6 1llustrates exemplary invalidation message transfer techniques in
accordance with an aspect of the present invention. The system 600 comprises the web
server 405. the database server 450 and a communication interface 610 operatively
coupling the web server 405 and the database server 450.

After a query request is received, the query engine 430 obtains invalidation
information from the context component 420 and sends the query and the invalidation
information to the database server 450. The query is executed with the results
transmitted to the web server 405, wherein the results can be saved 1n memory and
utilized more than once 10 mitigate performing substantially similar queries.

Afier the results are returned from the database server 450. the invalidation
information remains with the database server 450. and can be employed when a database

change occurs 10 locate associated saved results in the web server 405, Itis to be
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appreciated that various mechanisms can be employed to store the invalidation
information in the database server 450. and that varicus techmques can be utilized to
match the invalidation information with a changed database and dispatch the invalidation
message.

When a database change occurs. an invahidation message is constructed and
transmitted over communication interface 610, from the database server 450 to the web
server 496. The invalidation message can include at least a portion of the invahdation
information. for example.

Ii 15 10 be appreciated that the database change can be commitied and/or held
back. For example. in one aspect of the present invention. an asynchronous invalidation
message transfer model can be employed. wherein a database change 15 commutted
regardless of whether an invalidation message is transmitied over communication
imerface 610 and/or whether saved results have been invalidated.

In another aspect of the invention. a synchronous invalidation message transfer
model can be emploved. wherein a database change is blocked until an invahdation
message is transmitted over communication interface 610 and/or until saved results have
been invalidated. An asvachronous model affords scalability. whereas a synchronous
model affords reliabilitv, The foregoing is provided to faciltate understanding and does
not Himit the invention, for example other techniques such as various other push and/or
pull approaches can also be emploved in accordance with the invention.

Fig. 7 ilustrates an exemplary distributed invalidation system 700 in accordance
with an aspect of the present invention. The invalidation system 700 comprises a first
web application 710; through an Nth web application 710n. N being an integer greater
than or equal to one, a first context component 720, through an Mth context component
7100, M being an integer greater than or equal to one, a first database 730, through an
Kih database 730x. K being an integer greater than or equal to one, and a shared memory
740.

The first web application 710, through the Nth web application 710y can be
referred to collectively as the web applications 710, the first context component 720,

through the Mth context component 720y can be referred to collectively as the context
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components 720. and the first database 730, through the Kih database 730y can be
referred 10 collectively as the databases 730,

The web apphications 710 (e.g.. object instances) can be employed to query
databases to fulfill a user request(s). Typically. upon instantiation of the web
applications 710 invalidation information associated with the web applications 710 is
assembled and stored in respective context components 720 (e.g.. context bank 110).
Invalidation information generally includes a unique identifier. an invalidation string.
service information and an expiration period. as described supra: however, the
invalidation information is not so limied.

When a query request is recetved by at least one of the web applications 710, the
corresponding context bank 1s emploved to obtain the associated invalidation
information. Then. the query and the invahdation information are transmitted via a
communication protocol (e.g.. Ethernet and Firewire) to the databases 730. 1t is noted
that a query can employ one or more of the databases 730 to fulfill a user request.

After the query 1s performed. the results can be returned 1o the at least one web
apphications 710. To ensure that the results are consistent. the databases 730 can be
checked to determine if a change occurred that would affect the results subsequent the
query but prior to generating the result to be stored. If it is determined that a change
occurred. the results can be utihized and/or discarded. 11 it 1s determined that the results
are consistent. the results can be utilized and/or saved imn memory. for example shared
memory 740. Saved results are available to be employed one or more times. In addition,
one more of the web applications 710 can employ the saved results serially and/or
concurrently. Thus. the present invention further mitigates more than one of the web
applications 710 performing queries for substantially similar results.

When a database change occurs to at least one of the databases 720 and/or when
an expiration period lapses, at least one of the databases 720 transmits an invalidation
message to one or more of the web applications 710 and/or the shared memory 740. ltis
to be appreciated that an (e.g.. one) invalidation message can comprise more than one
web application address and/or other information (e.g., other invalidation information) in

order to inform more than one web application that is affected by the change.
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In another aspect of the invention, more than one mvalidation message can be
transmitted. wherein an invalidation message is associated with and transmitted to a web
application and/or the shared memory 740. In yet another aspect, the invalidation
message can be broadeast such that substantially all of the web applications 710 and/or
the shared memory 740 can receive the invahdation message. The web applications 710
can then decide whether to accept and/or act on the invahidation message. Itisto be
appreciated that providing the invalidation message to the shared memory 740 mitigates
having 10 provide the invalidation message to a web application. For example. the web
application(s) that initiated the request does not have to exist to invalidate the saved
results. In addition. any application{s) that shared that saved results do not have 10 exist
in order 10 invalidate the saved results. Thus. the present invention provides a
mechanism to discard mconsistent results and/or frec shared memory even when the
initiating application and/or any sharing application no longer exists.

After receiving the invalidation message. the saved results can then be
invalidated. For example. the saved resulis can be removed from memory or tagged as
inconsistem. Optionally. an avtomatic refresh can be emploved to perform a subsequent
query to obtain consistent results o save to the memory. The automatic refresh can
further re-send the invalidation information with the subsequent query in order (o
automatically invalidate the refreshed resulis they become mnconsistent.

Fig. 8 illustrates an exemplary web servicing invalidation system 800 in
accordance with an aspect of the present invention. The web servicing invahidation
systern 800 comprises a client 805, a firewall 810. a memory 820. a first web service 830,
through an Nth web service 830y, N being an integer greater than or equal to one. and a
database 840. The first web service 830, through the Nth web service 830y can be
referred to collecuively as the web services 830,

The client 805 interfaces with the web service 830 through the firewall 810.
Access 1o the web services 830 can be controlled by the firewall 810. For example, the
firewall 810 can limit access andfo;; deny access to the web services 830 by the client
805. Additionally, the firewall 810 can be employed 1o limit access by the client 805 to
the database 840 and the memory 820. It is to be appreciated that chent access to the web

servers 830. the database 840 and/or the memory 820 can be mutually exclusive. For
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example. the client 805 can have full access to the web servers 830 without access to the
database 84() and/or the memory 820. However. the client 805 could have full or no
access 1o the web servers 830. the database 840 and/or the memory 820.

The firewall 810 can further be emploved to limit web service access 1o the
database 840 and/or the results saved in memory 820. In one aspect of the present
invention. one or more of the web services 830 can transmit a query {e.g.. imtated by the
client 805). invalidation information (¢.g.. as described above). and other information
such as routing information to the database 840. If the one or more web services 830
have clearance. the transmitted information can be conveyed to the database §40. In
another aspect of the present invention. the one or more of the web services 830 can
transmit a query. invalidation information. and other information 1o the database 840
without conveving the information through the firewall 810.

After the query 1s performed. the database 840 returns the query results. which are
utilized 10 generate a result to be stored. In one aspect of the imvention. the result is
returned 1o the firewall 810. wherein the firewall 810 emplovs a mechanism (e.g..
memory manager 120) to save the result in memory 820. In another aspect of the present
invention. the result can be returned to the web services 830 (e.g.. via through and/or
around the firewall 810). The web services 830 can then store the result in the memory
820. where the result can be available to web services 830 with access to the memory
820, and provide the result 1o the chent 805,

The saved results can then be accessible to the web services 830 that have
clearance to employ the memory 820. For example. a web service 830y can send a query
that would return results that are substantially similar to and/or a subset of the results
saved in memory 820. If the web service 830y has access to the memory 8§20, the web
service 830y can utilize the saved results instead of performing a query. If the web
service 830y does not have access to the memory 820, then a query is performed.

When a database change occurs that will affect the results saved in memory 840
and/or when an expiration period lapses, the database 840 can transmit an invalidation
message to the firewall 810. 1If the invalidation message has clearance, the message can
be utilized to invalidate inconsistent results in the memory 820. In one aspect of the

invention. a notification can additionally be sent to the web services 830 to notify the web
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services 830 that the results have been invalidated. In another aspect. instead of
transmitting a notification to the web services 830. the web services 830 can periodically
poll the memory 820 to determine if the results are still consistent. for example. In
another example, when the web services 830 transmit a query and invalidation
information. the memory 820 is searched 1o determine whether similar results are saved
in the memory 820 and whether the similar results are consistent.

An automatic refresh can be employed to automatically re-query for consistent
results and re-send invalidation information to invalidate when the next database change
occurs and/or when a time period corresponding to the database data (results) expires.

Figs. 9-12 illustrate methodologies in accordance with the present invention. J'or
simplicity of explanation, the methodologies are depicted and described as a series of
acts. It s to be undersiood and appreciated that the present invention is not limited by the
acts illustrated and/or by the order of acts, for example acts can occur in various orders
and/or concurrently. and with other acts not presented and described herein.

Furthermore. not all iltustrated acts mav be required to implement a methodology in
accordance with the present invention. In addition, those skilled in the art will
understand and appreciate that a methodology could alternatively be represented as a
serjes of interrelated states (e.g.. state diagram) or evenis,

Proceeding to Fig. 9. an exemplary automatic invalidation methodology 900 is
illustrated. At reference numeral 910. an instance s instantiated (e.g.. an object, a
derived object. a client, an application. a client application and a dependency instance).
At 920. invalidation information associated with the instance 1s stored in a context.
Invalidation information typically comprises an invalidation string. service information
and a time out, as described supra. 1t is 1o be appreciated that more than one instance can
be instantiated, and more than one instance can store invalidation information in a similar
context.

At reference numeral 930, the methodology waits 1o receive a request to perform
a query. Once a request is received, the invalidation information stored in the context
and associated with the instance is retrieved. Then at 940, the query and the invalidation
information are transmitted, for example to the dynamic and/or static server where the

database(s) resides.
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Referring now 1o Fig. 10. a continuation of Fig. 9 in accordance with an aspect of
the present invention is illustrated. Proceeding to reference numeral 1010. the
methodology 900 waits for the results of the query. After the results are received and
processed. the database(s) utihized in the query 1s examined at 1020 to ascertain whether a
change occurred between the time of the query and the generation of the cacheable result.
This ensures that the result is consistent.

I a change did not occur between the time of the query and the reception of the
results. then the results are stored in memory at 1030 and provided to the instance at
1040. The saved results are available for further employment. for example to mitigate
performing queries that would return similar results. 1f at 1020 1t 1s determined that a
change did occur between the query and the generation of the results 1o be stored. then at
1040 the results are typically provided to the instance and not saved. However. the
mmstance can decide 1o store and utilize inconsistent results. Various techniques can be
employed to noufy other instances that the results are inconsistent. For example. a flag
could be set 1o raise an event whenever an instance attempts to employ inconsistent
results.

Next at IFig. 11. an exemplary data change based invahidation methodology 1100
in accordance with an aspect of the invéntion is llustrated. Proceeding at 1110.a
database change occurs. and an invalidation message is transmitted and received. The
invalidation message typically includes a portion of the wnvalidation information. For
example, the unique identifier can be included to facilitate identifying the set of
inconsistent results to be invalidated.

It is to be appreciated that the database change and the transmission/reception can
be synchronized, wherein the database change is committed when the invalidation
message 15 received and/or acted on. In another example, an asynchronous technigue is
employed wherein the database change is committed regardless of whether the
transmission occurred and/or message was received.

At 1120, the saved results are invalidated. 1t is to be appreciated that various
methods to invalidate the results can be employed. For example, the results can be

removed from memory, tagged as invalid and/or overwritten. At 1130, an automatic
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refresh can be performed 1o query for current and consistent results. and re-register for an
invalidation message for a subsequent database change.

Referring now to Fig. 12. another exemplary time based invalidation methodology
in accordance with an aspect of the invention is illustrated. Proceeding at 1210, the time
period mcluded in the invalidation information expires. Subsequently. an imvalidation
message is transmitted and received. The invalidation message can include a portion of
the invalidation information. For example. the unique identifier can be included 1o
facilitate identifying the set of inconsistent results to be invalidated. At 1220, the saved
results are invalidated (e.g.. similar 10 above). At 1210, an automatic refresh can be
performed to query for current and consistent results. and re-register for an invalidation
message for a subsequent expiration.

In order to provide additional context for various aspects of the present invention.
Fig. 13 and the following discussion are intended to provide a brief. general description
of a suitable operating environment 1310 in which various aspects of the present
invention may be implemented. While the invention is described in the general context
of computer-executable instructions. such as program modules. executed by one or more
computers or other devices. those skilled in the art will recognize that the invention can
also be implemented in combination with other program modules and/or as a combination
of hardware and software. Generally, however. program modules include routines.
programs, objects, components. data structures. efc. that perform particular tasks or
implement particular data types. The operating environment 1310 is only one example of
a suitable operating environment and is not intended to suggest any limitation as 1o the
scope of use or functionality of the invention. Other well known computer systems,
environments, and/or configurations that may be suitable for use with the invention
include but are not limited to, persenal computers, hand-held or laptop devices,
multiprocessor systems, microprocessor-based systems, programmable consumer
electronics, network PCs, minicomputers, mainframe computers, distributed computing
environments that include the above systems or devices, and the like.

With reference 1o Fig. 13, an exemplary environment 1310 for implementing
various aspects of the invention includes a computer 1312. The computer 1312 includes

a processing unit 1314, a system memory 1316, and a system bus 1318. The system bus
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1318 couples system components including. but not hmited to, the system memory 1316
to the processing umt 1314, The proeessﬁng unit 1314 can be any of various available
processors. Dual microprocessors and other multiprocessor architectures also can be
employed as the processing unit 1314,

The system bus 1318 can be anv of several types of bus structure(s) including the
memory bus or memory controller. a peripheral bus or external bus. and/or a local bus
using any varicty of available bus architectures inchuding. but not limited 1o. an 8-bit bus.
Industrial Standard Architecture (ISA). Micro-Channel Architecture (MSA). Extended
ISA (EISA). Intelligent Drive Electronics (IDE). VESA Local Bus (VLB). Peripheral
Component Interconnect {PCH), Universal Serial Bus (USB), Advanced Graphics Port
{AGP), Personal Computer Memory Card International Association bus (PCMCIA). and
Small Computer Systems Interface (SCSI).

The system memory 1316 includes volatile memory 1320 and nonvolatile
memory 1322. The basic input/output system (BIOS). contaming the basic routtnes to
transfer information between elements within the computer 1312, such as during start-up.
is stored in nonvolatile memory 1322, By way ol illustration, and not limitation.
nonvolatile memory 1322 can include read only memory (ROM), programmable ROM
(PROM). electrically programmable ROM (EPROM). electrically erasable ROM
(EEPROM). or flash memory. Volatile memory 1320 includes random access memory
(RAM). which acts as external cache memory. By way of illustration and not limitation,
RAM is available in many forms such as synchronous RAM (SRAM), dynamic RAM
{(DRAM). synchronous DRAM (SDRAM). double data rate SDRAM (DDR SDRAM).
enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus
RAM (DRRAM).

Computer 1312 also includes removable/nonremovable, volatile/nonvolatile
computer storage media. Fig. 13 illustrates, for example a disk storage 1324. Disk
storage 1324 includes, but is not limited to, devices like a magnetic disk drive, floppy
disk drive. tape drive. Jaz drive, Zip drive, L5-100 drive, flash memory card, or memory
stick. In addition, disk storage 1324 can include storage media separately or in
combination with other storage media including. but not limited to, an optical disk drive

such as a compact disk ROM device (CD-ROM). CD recordable drive (CD-R Drive), CD
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rewritable drive (CD-RW Drive) or a digital versatile disk ROM drive (DVD-ROM). To
facilitate connection of the disk storage devices 1324 to the system bus 1318. a
removable or non-removable interface is typically used such as interface 1326.

1t is to be appreciated that Fig 13 describes software that acts as an intermediary
between users and the basic computer resources described in suitable operating
environment 1310. Such software includes an operating system 1328, Operating system
1328. which can be stored on disk storage 1324. acts to control and allocate resources of
the computer system 1312, System applications 1330 take advantage of the management
of resources by operating system 1328 through program modules 1332 and program data
1334 stored either in system memory 1316 or on disk storage 1324, Itis to be
appreciated that the present invention can be implemented with various operating systems
or combinations of operating systems.

A user enters commands or information into the computer 1312 through input
device(s) 1336. Input devices 1336 include, but are not limited to. a pointing device such
as a mouse. trackball. stylus. touch pad. keyboard. microphone. joystick. game pad.
satellite dish, scanner. TV tuner card, digital camera. digital video camera. web camera.
and the like. These and other input devices connect to the processing unit 1314 through
the system bus 1318 via interface pori(s) 1338. Interface pori(s) 1338 include. for
example. a serial port. a paraliel port. a game port. and a universal senal bus (USB).
Output device(s) 1340 use some of the same type of ports as input device(s) 1336. Thus.
for example, a USB port may be used to provide input to computer 1312 and to output
information from computer 1312 to an output device 1340. Output adapter 134215
provided to illustrate that there are some output devices 1340 like monitors, speakers, and
printers among other output devices 1340 that require special adapters. The output
adapters 1342 include, by way of illustration and not limitation, video and sound cards
that provide a means of connection between the output device 1340 and the system bus
1318. It should be noted that other devices and/or systems of devices provide both input
and output capabilities such as remote computer(s) 1344.

Computer 1312 can operate in a networked environment using logical connections
10 one or more remote computers, such as remote computer(s) 1344. The remote

computer(s) 1344 can be a personal computer. a server, a router, a network PC. a



L T e T e T T e T e T e O e T e T e O e T e T e O e, O e T e R e T e T e TR e T e T e T e T e T e T e T e T e T e B s N e T s T e T e T s T s T e T e B s B e

O

(52) JP 2004-303211 A 2004.10.28

workstation. a microprocessor based appliance. a peer device or other common network
node and the hke. and typically includes many or all of the elements described relative to
computer 1312, For purposes of brevity. only a memory storage device 1346 is
ilustrated with remote computer(s) 1344. Remote computer(s) 1344 is logically
connected 10 computer 1312 through a network interface 1348 and then physically
connected via communication connection 1350. Network interface 1348 encompasses
communication networks such as local-area networks (LLAN) and wide-area networks
(WAN). LAN technologies include Fiber Distributed Data Interface (FDDI). Copper
Distributed Data Interface (CDDI), Ethernet/IEEE 802.3. Token Ring/IEEE 802.5 and the
like. WAN technologies include. but are not limited to, point-to-point links. circuit
switching networks like Integrated Services Digital Networks (ISDN}) and variations
thereon. packet switching networks. and Digital Subscriber Lines (DSL).

Communication connection(s) 1350 refers 10 the hardware/software emploved 1o
connect the network interface 1348 10 the bus 1318, While communication connection
1350 is shown for itlusirative clarity inside computer 1312, it can also be external o
computer 1312, The hardware/sofiware necessary for connection to the network interface
1348 includes. for exemplary purposes only. internal and external technologies such as.
modems including regular telephone grade modems. cable modems and DSL modems.
ISDN adapters. and Ethernet cards.

What has been described above includes examples of the present invention, It s,
of course. not possible to describe every conceivable combination of components or
methodologies for purposes of describing the present invention. but one of ordinary skill
in the art may recognize that many further combinations and permutations of the present
invention are possible. Accordingly, the present invention is intended to embrace all
such alterations, modifications and variations that fall within the spirit and scope of the
appended claims. Furthermore, to the extent that the term “includes™ is used in etther the
detailed description or the claims, such term is intended to be inclusive in a manner
similar to the term “comprising”™ as “comprising” 1s interpreted when employed as a

transitional word in a claim.
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1. A memory invalidation regisiration system comprising:

a contlext bank to store invalidation information;

a query manager to submit database queries and associated invalidation
information from the context bank to a database: and

a memory to store results based on database queries. wherein the associated

invalidation information is maintained by the database.

2. The system of claim 1. the invalidation information comprising at least one of an
invalidation string. service information. and an expiration period.
3. The system of ¢laim 2. the invalidation string comprising at least one of a unique

identifier. a machine name. a port. an address. and a quene name.

4, The method of clatm 3. the invalidation string further comprising at least one of

authentication, encryption and protocol information.

3. The system of claim 1. the query manager operative with the context bank in

order to obtain invalidation information to submit with the queries.

6. The system of claim 1, the invalidation information associated with a stored result

associated with a plurality of quenes.

7. The system of claim 1, the query manager receiving invalidation messages afier at
least one of a database change that would affect the stored results and a ime expiration as

defined 1n the invalhidation information.

8. The system of claim 7, the database change being blocked until the change is

synchronously delivered.
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9. The svstem of claim 7. the database change completing while the change 1s

asynchronously delivered.

10. The system of claim 1, automatically mvalidating saved results in the memory

afier the invalidation message is received.

11 The system of claim 1. automatically re-querving the database to update saved

results in memory after the invalidation message is received.

12, The system of claim 3, the unique identifier generated at runtime to define the

association between the saved results and the source queries,

I3. The system of claim 12. the unigue identifier employed to group one or more

queries with a saved result.

14.  The system of claim 12. the unigue identifier employed as a securily mechanism
to mitigate at least one of fictitious invalidation information and fictitious mnvalidation

messages.

15. The system of claim 1. further comprising a memory manager to coordinate result

storage and invahdation.

16.  The system of claim 10, the automatic invalidation comprising at least one of
removing the inconsistent results from memory, writing over the inconsistent results in

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
r memory and tagging the inconsistent results in memory.

[

[

 17. The system of claim 1, the memory comprising cache memory.
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18. The system of claim 1, the memory shared by a plurality of components.
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19. The system of claim 1. employed with an SQL based environment.

20.  The system of claim 1. further comprising at least one of an annotation and a page
directive (o request that the results be stored in memory for utilization by subsequent

requests and invalidated when the stored results becomes inconsistent with the database.

21. The system of claim 1. the context bank facilitating conveyance of the

invalidation information to queries emploved to generate the stored results.

22. The system of claim 1. the stored results comprising at Jeast one of raw data.
transformed data. denormalized data. aggregated data. summary data, pivot table data.
objects generated from the raw data. partial web responses. complete web responses. and

queryable data.

23.  Anautomatic memory invalidation system comprising:
a context that stores invahidation information for one or more components:
a query manager lo submit database queries and invahdation information: and

one or more memories 1o store results generated from the database quertes.

24.  The system of claim 23, the one or more memories comprising jocal cache

memory, ancillary cache memory, and remote high speed memory.

25. The system of claim 23. further comprising a security layer operative to the query
engine and the dependency component to mitigate at least one of malicious queries with

fictitious invalidation informnation and fictitious invalidation messages.
26.  The system of claim 23, further comprising a mechamsm to provide at least one
of amomatically invalidating saved results when the saved results become inconsistent

and notifying components that saved results have become inconsistent.

27. The system of claim 23, further comprising a firewall as a security layer.
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28. The system of claim 27. the one or more memories residing in the firewall.

29. The system of claim 27. the firewall facilitating at least one of result storage.

result access and result invalidation 1n the one or more memories.

30. The system of claim 27. the one or more memories concurrently accessible to the

one or more components.

31. A method 1o save results registered to automatically invalidate when the results
become inconsistent, comprising:

storing invalidation information in a context.

sending the invahidation information with an associated querv: and

saving the results generated from the query in memory.

32. The method of claim 31. further comprising checking the queried database for
changes subsequent the query but prior to storing the result in order o ensure consistent

results,

33.  The method of clain 31, the invahdation information comprising at least one of

an invalidation string, service iformation. and an expiration period.

~

34. The method of claim 33, the invalidation string comprising at least one of an

identifier, a machine name, a port, an address, and a queue name.

35. The method of claim 34, the invalidation string further comprising at least one of

authentication, encryption and protocol information.

36.  The method of claim 31, the memory being cache memory.
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37. A method 10 automatically invalidate saved results generated from a database
query when the results beconte inconsistent. comprising:

receiving an invalidation message including at least a portion of invalidation
information, and

utilizing the at least a portion of invalidation information to invalidate saved

resulis.
38. The method of ¢claim 37. further comprising automatically invahdating the results.
39. The method of claim 37. further comprising automatically re-querving to generate

and save consistent resulis.

40. The method of claim 37. the invalidation message associated with at Jeast one of a

database change that would affect the stored results and an expiration period lapse.

41. A data packel transmitted between two or more computer components that
facilitate storing resulis in memory and automatically invalidating the stored results when
the stored results become inconsistent comprising:

mvalidation information stored in a context that can be retrieved and sent with a

query and utilized in an invalidation message 1o automatically invalidate saved results.

42. A computer readable medium storing computer executable components of a
memory invalidation and registration system for saving results and invalidating the
results when the results become inconsistent, comprising:

a context to store invalidation information associated with components;

a query manager to obtain invalidation information from the context and send the
invalidation information with a requested query; and

a memory manager to facilitate saving results and invalidating tnconststent

results.
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43. A system for mnvaliding results saved in memory. comprising:

a means 10 obtain invalidation information of a component requesting 10 query a
database;

a means 10 send the invalidation information with a query:

a means o receive an invahdatnon message: and

a means 1o invahidate inconsistent results stored 1 memory.

44, The system of 43. further comprising a means 1o automatically re-query the

database for consistent results.

45. The system of 43. further comprising a means to verify invalidation information

and invahdation messages are not fictitious.
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1. Abstract

The present invention refates to systems and methods for saving results generated
from database queries such as raw data, objects. quervable data sets. full or partial web
responses. I memory for current and subsequent utilization and invaliding the saved
results when they become inconsistent to mitigate emploving inconsistent results. The
saved results can be employed by one or more components and are typically wilized
when a subsequent query would return substantially similar results. Thus. the svstem and
methods mitigate performing substantially redundant queries that can reduce performance
and consume resources. When a database change occurs that affect the consistency of the
saved results and/or expiration period lapses. an invalidation message can be transmitted.
wherein the message is employed to invalidate the saved results. Thus. the systems and
methods mitigate employing inconsistent saved results. In addition. automatic re-
querying technigues can be emploved to automatically refresh inconsistent results 10

obtain consistent results.

2. Representative Drawing
FIG. 3
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