
!!""#"$"# $%%%!$&&!

"ST,/0[OUY&P/!ST"Yw5/2M:/0#$"""’(
6-7!""’"(#’89:#;<=7!""#"+#)89:$

!d_ef078!

!")*,-+%,r’g,-
EFPQ-.7

孟 恩 "!!孟东岳 !!王洪伟 "!赵广涛 "

!!OUY&P/!ST"Yw5/2M:/0#ST$"""’(%"OUgI

P/gL5/2o[stBCkHI#FV#_‘,J!++$"""

gh"gij"*kl"mno--.Cp78q1r8"#78HnvwLs[-;<"=>:?@".//0"

11#2$%31.!315

AB!->BCk567QLlh:ReBC]S!*TUVLWX->BCU\YZ->mn[\:RT"

ds4bc->BCBSv]N->BC:UVLWXqi:]^^!BUZwBC_myL~YZw‘A

my!aUz]JZwBC_:b<->BC,(!RT.PzVTZqi6}->BCAQ->BCcd#

*TF}J4ehiVv*TfXWX4JghBCG(vXi"AC03DE!jktghD9{G4Jg

hBClt->m9{GefnoV^!$Q|!"Zw(->BC_,(4‘p+\^{’z->BC:

<<pNLcdI"

关键词  关系数据库  地震数据  对象关系映射  关系数据库设计

4!01

YnQRl$%Y&’(op&dghobz
6S7y>^Mn#ylwtYnopoYy{|
]^^;$YnQR-Y?Z)g(<#lFtP
fyzq’=QR#wtYnoYF(IwqBp
yGq#8YnQRy\K’$(%,}#YnQRyF
VOxjI+lQRJP#lFtgJQR#jkl
RaYnhostyz{#YnQR7vgJQR
z:Lyyz)))My0-yz#|s|":wt
YnoYyP<$}0#WeINYnQR&We#
8^YnQRy.nMyuvYnoYbzS7O
ystqIOF$

YnQRY>6y_k?Z+lQ@P5[?Z#
YnQRlI4vB\_kmZ{&#$vSyY
nQR_k?ZF(IlmQ@P5[?Zy>^#
x<sy$

WX#mYnopoYfMxoYO#F(TU
tYnQRy?ZIN@My]Z*FtlijI

Q@P5[?ZvQR:#Qbqcy]ZO<4Uy
YnQROdvsD4UyQR?Z#f1-^h
iYn4QR#8RZMy’$(%:FtlO@Q@P5
[?Z-YOzTYn4QR#HyINYnQR#
JmboY|fyQR?Z_k!WR78><73Fy

P2:P37=G/dA/?;:a23Z&hsPQyP2:C37<26"#
JQbmboY6;yMyst#8^QRyM
y$^UtYnQRyIN@My]ZwTvj
I$m]lMy}m|^YnQR$%H’#+W
Myhi[X^:@JU@A#+m|9"HQR
:O3:[.yQR#HyE_#}]n/!.%1
]87QRwmJmf$%+IN#}]mw@h
i[X^:fJU@A]:n/q.$F(xs#
OZR|^^_YnoYy!Sy~?qIT"#
Ji^7F_PfR|yqq#8oVYnopA
nmVZUU#<VYnQR#m>m##8Yn
QR<V+>q$

^Ut]ZI_mFV<,yjI*YnQR
WTQby_k]Z#o|ibYnQRIm|<
<YnQRy?Z$W0CVyqrl*<<?Z



!$%%%!$&& 3X6!>7PKQRVyQbYnQRGf]^@KZ +%(!! !

1yYnQR-YqjDyoYMy"D’+Yn
QRyQbW"(u+QRM:yYa#

~^#$yz"6-m]^YnQR_k?Z
y>^#"@u+FtyyINYnQR?Z@M
y]Z$$$>7PKQRVyYnQRGf"6G
fmw.YnQRQbWy,}y<=+YnQR
yibn/#

.!’g,-EFPQ<.7

.-4!tu"#78BvJw
m#VFEO"d>:PyYnQRlI[X

vB\"JFSr$%INy"l!Yijb7Yn
opy#6-Z1yYnQRlBEbe.1yY
nurQR5"YnurQR58SrQR%[XQ
R%4QR{kkIu"S5yQRq’{*$#

*$!YnQRVq’-i*

SrQR8(X[XQRIu"[XQR8(
V4QRIu"oV4QRXl84*QR@4Q
R5Iu"4*QR@4QR5lFF^.yPK#
4QR5lYnQRy{5"lFt&$!QR"l
wtYn^:%@A6y&QR:’#W@AQR"K
+l-RYnopym|84QR[Fxsy#4
*KI+4QRy49@zcy[X96QR#

.-.!Cp78qs[xy
:7PKQRVlhm{\yQR_kst"

]QST_kn/.yjI#\]Qb^PKQR
V_ksty]^z8".bPKQRV_kYn
QRYq?Y58QRMy[rPK".byPl
m7WemPKQRVOINYnQR"w.JU
@AyMy0-#

!U!U$!nopqr34!!"

PKQRVlm7!2Q.8>^#"O|]
#5@#5PK^;vPKGf"EI&J,y@
Z_k7QRVO"-QbQ/]^_7QRy_

kKL#PKQRVmKZ}"|RSQR$\=
y>6ZN"b/dePKQRVOQRL‘y!
!<kk(JRS&FIFY’yGZKZ"G)"i
PKQRVOywtQRPKW:CtT-y&k
h’"JW:!

($)$F\Z!hFV#5Bf!lPH)y
QRI*

(!)$&\Z!hFV#5BfRS$F\Z"
EQvzTzlacWXkL‘v{l*

(()${\Z!hFV#5BfRS$&\Z"
EQvzTcWIijL‘v{l#

mQRVKZ}".haJ$cQRb7"<=
QRyzbW*,}"|!.YINQR"IRSi
c|f#

!U!U!!stnouv34
PKQRVl:oPKy"]^YnQRyM

y=byl:o^;y]Z#}0:oPKst@
:o^;stOM_maNtieyz"JmQR
My}"qI"b:o^;yZN"sw.KLyp
d{W1!CW#

^;PKNt(M1f2;45_2074/:8,7==/89"\]

M_,)o@+:o^;@:oPKOMy&6X!
ie’yz"E#8+O|]efByQR^;MD
Pd=:PKQRVOyAy#:o^;l>7o
YST"Gy"Z1:^;ygT%hi%(H6.
8*:oPKl>7Q/"Gy"{|o@QRyP
d=_kyz#M_, sto@+^;@PKQR
OMyO=yz#

!U!U!U$!^;PK+(,

^;OMyPKlf{tBf!
($)F^FPK!JFV^;-Y^.FV

^;*
(!)F^(PK!FV^;^.(V^;"J

lPPK*
(()(^(PK!UV^;OMST[rlP

PK"JFV^; KpIlP(V^;V"fFV
^;VypIlP(V^;K#

!U!U!U!QRMy^;+(,

QRMy^;hi+|]^;zm|yQRM
yef*Qb_7QRMy^;p#8^QRy
My#



!+%%!! c d Y w 1 . h o !""#"!

!U!U(wxyzpq{|}~!"#$%
ib"t‘a!st"tujyYnQRMy

stlij>7Q@P5[?ZyMyst"
m??yQ@P5[?ZQRO#YnQRI[X

${[X%vB\IN#Yn4\[XL|c,E_"
87oX[XlPyYn4yQJpY!,#CV
4QRmQ@P5[?ZOy_k\ml!$’y"
}0mYnQRMy}#*^Q@P5[?ZQR$%
k#Pw#J]FVlP[X\m!4QRyuTJ
@-Y\myRZl7-Y"mMy4QR}#*
O@l7-Y#-RuTJydmuDL4ln_
m#k_mG-RuTJ9Q@P5[?ZQRy[.
\mO@4QR"

-RYnQRm??Q@P5[?ZQROyI
N]Zpm#4QR\[X]olk#_ky&]\
)m[X]o!hi]o@JU@A]oyQRl
!’Q_ky#mMy^_]oyQR}+m|o
AbVQ@P5[?ZQR#9]CVMy{[XQ
R!My)m[XQR@Myhi[XQRy0-
L|D’"

MyJU@AQRbT"Mywt[XQRy
bT>v)g#m|oAbVSryYn4#9Yn
4O^@QRIuJU@AQR")gyQRMy
bTdf34QRyMy0-",}#m#VS7
O#87opAnyJU!EF!,#ppm|Qb
(I^:!JU@Ay^"!9!kl#oY:Pd
uopq8#Vi~qYoAQ@P5[?ZQR#̂
mFDT-#y34+YnQRyWbn/"

rfU>_x8+IPKQRVs.YnQR
y]Z#WhsPQyP2:C37<2#KlbM37;02s
s.YnQRy#/l87EH!tuI1st<Q
6"}#vPlst!pY^STbF"STm|
]^STM{m,E8yYnQRIN@My
st"

Qb#:ykl#̂ hi]o@JU@AyQ
RMyn/!.y{|"}lYnQRyIN]Z
!!.(uy"m|"#FtyyQRIN@My
]Zss.YnQR#0ty]ZPlo@+IT
{V]:yyz’

$$%YnQRy_k{&|<=YnQR#
8.-<V!PKQRVlFVq!=yx+#Q
bPKQRVst@>mst[q!pITnY

#8QR<V&
$!%QRMy,@|]ef,[kh!Qb^

}y^_Jpo@:oPKst@:o^;stO
My!ieyz#9]TnYvP1Q[PYnQ
Rs.@opoYybz&

$(%YnQRMyyn/|.#Bv|#8^J
U@Ay.nMy!^m|mQRVKZbTO#
mRSQR$\Wy,}#X|!"Myn/#!Y
Iwxn/v2~s#8QRy$\W"

!U!U%!pqst&’
PKQRVlFtQby!]QstEkuj

yQR_kst#EQT’(QRVR|U&^v
wqystvP"}0#6-=bPKQRVs#
8^YnQR$%_k2s.#,}v+]=oY
bz#=bM_,sts#8)*^;$*!%2PK
QROMyNt#h^;PKJ]|s1#bzAn
+pIQb_;^;#W:_7QRVOPKQR
yAy"

*!!YnQR^;PK-i*

H‘iv{l&C‘iv>l

6-=bQRMy^;sMyYnQR"Q
RMy^;hi+|]^;zm|yQRMye
f"QRMy^;@|]^;[ry]#QRMy
^;-m#8^QRyMy#!b%P<WeIN
|]ef&,}#|]^;-m|#8|]ef$
GyIN#!b%P<We_k!_7QR"m1
Q.bT#bzbTO#bzAn-m|%P<Q
RMy^;#]!d%"#QR_@yyz#̂ }



!$%%%!$&& 3X6!>7PKQRVyQbYnQRGf]^@KZ +%&!! !

pIw.T#ybzn/"

!U!U&!pq()&’

!U!U&U$!JU@A,KZ
ibPKQRVINYnQRy{|Aylw

.JU@AyMy0-"JU@AlYT!,,\
yYncWQRm,F}oy9!MN#lYno
pO!pfRyMn"JU@Al-RYnopy
m|9Yn4O^@QRFuy"ko|FuJU
@AI|H)^@QRybT#dfD’YnQR
yibn/#!W7QR<V"

}06-mKZYnQRV}#=b+Ut]
ZINYnQR!FlJFYn4INYnQR#@
u>^YnQR,#pI#8{[X^:$)m[X
^:@hi[X^:6yj-%&lJF=}}M
sINYnQR#@u[FyJU@AQR,#b7
FuJU@A"

JU@AQR,=b+b7KZ"F($%
T#QRVyKZ.aJ$cQRb7#IW7Q
RzbWyJz#$c_kM:yYa"heI1
I.L{=Y%A|#+W!$cQRb7rfD
’+_kM:yYa#/KpplID’QRMy
0-v2~%/^7<HQRMy0-$Iicv
{yQRV &WYnQRV’#^l!p@y"}
0#mYnQRVyKZbTO#m<=QRzb
WymwT#=b+b7KZ#KZ+Bp_kJ
U@AQR,"L,lf=}}M@JU@AQR
5UV/}#84QR,O^@[,=}}MyY
nQRIu"

IPKQRVINYnQRy]Z#EF+U
tyyJU@AQRyMy]Z"Ftl>74Q
R,y]Z#:Ftl>7JU@A,y]Z"

>74QR,2>7Q@P5[?ZQRMyJ
U@AQRybT[q#Im|^Yn4@=}I
aD\#/lm]yQRMy0-|"1]p#0t
vMm(Sr)!op}58PBvyj">74
QR,y]Z#zT4QRI_kmFV,O#Fu
JU@AQR}-m|^FV,_7Jp%]>7

Q@P5[?ZQRy]Z#(VSryQR<_m!
,yQ@P5[?ZQR-YO#FuJU@AQR}
m|m!,-YOM@d#̂ O2HY34JU@
AQRyFu0-"

>7JU@A,yMy]Z#!N>74QR

,@Q@P5[?ZQRyMy]Z4}q}#0]Z
lFt(F/:\)yQRMy]Z#Qb=}}M
apIij8JU@A,Ow@JU@AQR#"
>74QR,@Q@P5[?ZQRyMy]Zn/
>."

}09,:#As#YnQRVyKZrfE
F+b7&4QR,@JU@A,y_kQRH
)’#Ya+_kM:#/#&#w.+YnQRy
My0-#,9+m>m#<VYnQRypYW"

!U!U&U!!QRVWYD=
34QR,ic0-y}(l(t(}y#e

+QR,yKIQJI>#blfQR,z~y1
.^M"hQRJtZ}#mic0-]:WTy
jyvM"/lkQR,O_m V0:1&V/873Z
R7392M1f2;4’/}#OCV0,z~1.^M!S
,\"<BZu!kFXKIUn~$"F^M&V0:1
/}~’F’#GE"XKI+~$P^M#F#"X
KI+~$"P^M"

^7gJYnQR#W:0QJ$%]0&"
mW0QJ$yQR,#’% *_eA&*32742$

_27>$e=>742@A20242’_7}OCq(#‘P34
QRMyyn/"hfQbw.ZuZynYWY
@D=l7#rYmFDT-#<2QRMy0-#
/^!l"XO$"o@0yzyTnZ[lbF
VQR,Bp_kV0:1/}"W0e.V0:1/
}#yvQbQRVyk)sw.QRVyWY*
D+>^"}06->7#$}(IN+YnQ
R#OYnQR5Byw@xs’J+4QR,"

mKZ,q’}#"#/}lnKmP!.#l
nC34QRyMy0-"}0mKZQR,}#
|OE*F|iby/}Fm,FV,O"JU@
AQRl-R=}}M$=}MH@=}IQuD
zm=}Iam4QROy\m#]1^@=}I
a:Py#EQm|oAbVSry4QR"6-
O=}MH@=}IQKmm4QR,O#LM+
mFuJU@AQR}~qY9!,QR,O0b
QR#w.+QRMyWY"

7!ir89

v+[50YnQRGfyp%W@WY#B
pbz+FVYnQRs.T#"T:l0T#y



!+%+!! c d Y w 1 . h o !""#"!

FIs.?:!*($*+"#0.bT##8+

Q@P5[?ZQRyo+$QR8V$>6QRic$
Sr\]yuD@JUQRyw@6vY#

m%YnQRs.&y%Q29Z-Y*&x@,
!*("O’B-%o+Q29Z&’-Ro+xsyQ@P5[
?Z-Y*yE.’)]_SB\$_S8&$_"
>?K6@A’f1B-8V’G^_QR+II8
:YnQRVyb:3F?=7;2,#-R*(@*%

*(!SrQRI8?:

*%!SrQR?:

zj-ySr\]$Sr/3>?K6QR’pI0
!Sr’#8SrC1#

hb238FV=}}M}’T#*Ov2Y
P=}}M$%"t’WrP7YP=}}M’Gw
-b238=i(MOGbHw@JU@AQR
!*&"#mw@bTO’T#*XlJU@A,O
ln_E_m0=}}M^.yJU@AQR’W
r__m’Gijw@(Wr!_m’Gw*FuJ

*&!JU@AQRic?:

*+!>?QR?:



!$%%%!$&& 3X6!>7PKQRVyQbYnQRGf]^@KZ +%)!! !

U@AQR5"Ov_8JU@A,"f1-w@#
STpIQb*+m4oF4YnQRyS5Y.
\m"pI>?Yq!hYyY&iw@Y.iw
jI$%Ynop#

6-KZ0YnQRGfy{|Ayl"Qb
<<YnQRyIN]Zsw.YnQRyMyn
/"jkl^JU@AQRyMy0-#}0"ST
"t+w@JU@AQRyUt]^y0-!Ft
]^lij94QR5Ow@JU@AQR$:F

t]^l0*OJU@AQR5_8KZ?y@
A,O"f1ij9@A,bw@QR#879

Q@P5[?Z-YOw@JU@AystZ[[q"
-lS5y#_]Z!,"}06-WT-By%
75F"-KI+F|}M!%)&(!&U$!&<?#,$
l^Ut]Zw@JU@AQR0-y^"#

0[5iwv!*HelU4${~l$U’+P.E$
E_l!P$b/8>:̂ ?gHKL#Q@P5[?ZQR5
PZv$U++P"%T!""4QR"=}MHv!<?#

{4!‘;z{78|}4#~!{

@A}M
<?

@AQRV
}M%<?

9w4w@@AQRy
}M%<?

9@AQR,w@@A
QRy}M%<?

$F| $&| $F| $&|

$!& ’#%’%U()& $$)#()U&! $"(()&! $!&! $!&!
!&" $%%!"(U+!& $!&%()U& $""%&(U$!& $&Y+!& $&U+!&
&"" ’’!’$U!& $$)#’%U()& #+’#"U+!& $&U+!& $&U+!&
)"" ’’%’%U()& $"’)&" #)+)$U#)& $&U+!& $&U+!&
’"" ’+!&" ##!$’U)& #)()& $&U+!& $&U+!&
$""" ’)#!$U’)& #&&%+U’)& #&%+’U)& $&U+!& ($U!&
$&"" ’#%()U& #"&($U!& #+""" $&U+!& $&U+!&
!""" ’’&#(U)& #)+’)U& #&&$&U+!& $&U+!& $&U+!&
!&"" ’’’)& #+")’U$!& #’")’U$!& $&U+!& $&U+!&
(""" ’’!$’U)& #’#&(U$!& #+"+!U& $&U+!& $&U+!&
(&"" ’’!&" ’)"+!U& #)"%+U’)& ($U!& $&U+!&
%""" ’#""" $"$)(%U()& #&!+&U+!& $&U+!& $&U+!&
Una #’"’(U()& $"(")+U’!( #)%((U&#% !)U(%% !+U"%!

!!-R,$"STpIirYAx!ij9@A,
Ow@JU@AQR"9Yn4Ow@|p56I
#&Un0-P%v()&&U&6’"]QM:~TJ
Z#I#[5,y"ibPKQRVs.YnQR
yD|Wlz*yjy#

1!?/0

mklYnQRq’jI(]^hmYnQR
IN@Mysto%y>^#"wx+>7PKQ
RVINYnQRy(W7 M_, st#8^Yn
QRMyyYnQRGf#0GfHIo@+Ie
t]Z_kYnQRoY#8v<V(WeW71

QbzI1Wep0MyJU@AQR^{Vy
z#RaYnhosty!}z{"YnQRJ!
},\"I#YnQRGfm#8YnQR<V@
.nib]:y7bOC|s|j{"9]vdg
hobz@Y&’(opwq>\=WXY#

& ’ ( )

)$*!DT7UYnQRMyst]^UcdS|ZuZ.
b"!""&"$(&%’!&$)

)!*!89:"(;UQRVKL<8&$&}’UST!.6
BCx}~"$##&

)(*!Q;:44b K<1023UK9/02A74717?2-2;G8/]62?UST!Z
=S|x}~"!""+

!%&’("*+,#



!!!

!!""#"$"# $%%%!$&&!

!!"!#"!$"!

! " # $
!"’()*+,-.#/01$

!!"’()*+,-.#23456789:;<=>?
@AB&C%DE$##!"&$##’"FGH9IJAB&C5
KL’$###"MNOP9Q&CL’!""$"RST9&CU
V%N(WX&C)YZ’!""("&!""&"FG$[P\$]
P9Q&CL^_‘a&C’!"")"bcdT9efAB
&C*ghiCjkd9:;l_mnopqrstu@v
wxC%yzb*+,-./01203vw*

{|}~iC%d!9’("#@$%|>&’()
*%4iC/+&,+&-+./01@23*45tiC}
C67\89@9Q:;%<,+=>?@ABCD*

%&’(

!$$EoFGHI4BJ:0K5+
,L9’(+.@MN,EOPQkR’
,’(+.@QUS’
,+.TUVWXY@QZ[’
,+.\]^_‘@Oa\bR’
,(c)*+,-.de’
,<+.QBf@cg\>&U8@hi’
,)*+,jk@=>lmn*
iCopqrs_+.mnQBf\Q,EOP@t

uFG%vwxqryz<L9op{|}QBf@cE\
>&U8@hi*

!!$~!o"HI4#bp$%&’(>)@o>!/
yz*s+,f-./01@Eo$*

!($~!o"HI2iC34@ABEo5(\CD!
6*iC789*:!>%;<d 455/+--6667-8/9:17
:-.7:1%CDok5(HId ;-<2o=%AL>?@Z$
ABCD/2=o=!EZ/FE&Z%?G/FE&..%<(
HIW,%n;o@Z@J&F6%’&K&%L&M&%/&B
N54COP&3Q$*

!%$o":F&RC&9STCUkVo%WXn3QT%
,+~YZ[\\])<vCUkVo*

!&$o"@C^HI4oT_C>‘ab@1c*d4
en5fgh^k=abl_ij@%k/Cln5^5i
@)mU(*^kCOn%:oCOP*^kCDn\nj
ka,%/89p"qa@^k*rEiCjlnHst%
su\LM^kv$*

@W/gCD@>k%~_wb@Bx$eyz%{|
$ebI}~!wn*,+*!>k"#$$B*;/!
%>k&’%(])#:#v*/01@+,%$-.?
/,*

d48iC!>+v_AB01~>2’d4bwn@
o"%iC35tt457s6v>)2*

)*+,-./

57ABEoJ&/rFn&RC&9ST&89&’o

!US&kR$&:E&;<op^CwK=1c>k*\?,
+m@$e2ABClDE=F6Eo*GH%AI>?J
Kv$LMNO*

!"
Fn4zP|/4QR%S4n;T|UV@TPWX

o"YC:0@Z0>W%ABC@W/aFw&r8\q
r@L9DE%C[*T\&T]&U^&_g*Fn5‘/
abc!")E%>?JK$def:F*

#$
RC4Eo@‘C>k1c*gzo;%h7EoiC

L!""!%""E@ToRC*RC457jk@zo%$-
lmXn&8n\nt*RCm4Eoeo@pylqT%
|/4~rEoF@UZsg%{oTst:F@uv*R
CCDjk&;T\U^%abEo@g@&US&kR\:
E%5‘/eoY\cE*\?RCcdwxy&zmy\
,Wy]+*wxyRC{nQ|tu%4mn)*+,,
+Eo@YCXn+h*zmyRC5‘{nE-s,n
}dY@Eo%~‘6@X!"F@j#\:E*,WyR
C!wxy\zmy$YC{nEQUSE$@Eo*RC
T\?/@4<(&)5\%^*

9ST4&E-+!’op|ln@WXo"YF:
0()*g@ZT{fP*\?h7o"+,(!))3
QT,d9ST*

%&
89$yzOP",@g@&Q|&89-.h/@"

,R&\012M-^iOP",@YCUS\h&:R*
89:0m9Ui3%\4lRC5A%v/CkdRC@
oY%67<(n8*(OP@<9:;UZ%v$<8?
@"F%RS’o@=g*

’(
’o457o"@Y&1c%>o"@?J1c7f%

myzOPUS&kR\:EK:0*@A&JK%$cJ
:F=g%v$WW=g*oT<OPUS@j#HILB
C@DE!/Fl*US@9SCG{H#IJ$*K^L
M@s,n8$N*CwT%O’oTL9s,<(@PQ
\~FRS@+,i.HITgOP*

*kR1cT%Ce+Li.@st\TU*UC67
oEVW\XY%ZC<kR=g[\*<Eyz]S^_
YC‘[@kR%7[Pg|/H55aJ**^)T@4
@CGv/H*oT,g*O4%<-XYbRdY@o"%
mcDd^aOP%|/C7UZ@J@^ke-+fgi*

:E1cmyz~gUS@hii.^US@Ijy
{k*@"F**:ET\lXnmno$@P9*

)*(+
;<op4>kk7Eo/$p]@51c*o"J



!!""#"$"# ,!+!I!0 $%%%!$&&!

q;<op!U&4,+<h/r&kR@s‘!Zt-+
?u!v89op@wt!ABvd-+&m.x@yia
K~*"4?@;<opmw&zLBC/{&z\m
+#@|"&z"iClnBC/{&z!},+*’oT
8nop@:0K#C-~No@!(:@;<op@B
CZ"

;<op@_+L"l!A#m$$/$"A!$w%$&
C$-.op$,[Eo$ABw&$Bf:;$#’op$(
f)i$=*op$;+K"B75t9:’’$%9)’Jq=
_?,@mw5("

%$&!>-<?-@!>0<1A0<,B7+1203A18:-1:0/5CD12.054-2C7
!"#$%&’’()*+",-).&!$#’)

%!&!-./7901+,OP@&87,’234K/756
)7AB>&&8789’)7@|:!$#)!!()!(#

%(&!;-<E2@0DE54F<8D1AGD5A-17HC:5-<C<08IED5A18540A.9
.I10<0C/-1C0’<0/-<5-=;@FJ:A015A=A:K<-I/7/"0
1"2*’345!$#’"

%%&!;<=7>c?&cz@@/Rq%AB,[Eo&7
89’89J,s,z!$#)(

%&&!CDE7J{,ls,7.H23!$#)%!’(’)’&!’!&(!
%L&!FGH!IJK!LM7N8hiBf*OPOPT

@mn7’()*+,-.!$##$!!L($)’!%!(&
%’&!,D2-<05M!ND<A-1OD12PA1CG10<>7M40A1=EI01:0-=

=<0QI01:RD12=EIA22AC5<ASI5A-1-1D:-IC5A:T0E-:A5A0C
A1/D<5ADEERCD5I<D502EA.0C5-10C7678*1+"+(9:;&*);:
%<L(&+=6/>1";"&1*;?;@AJ*K!$##(!$!(!$(!

%)&!QvR7(ESTUVh#@"WX7YbZw!
$#’’9"(9!%(%)

%#&!J0RS-E5UV7VJWD57(LL!!(%!$#’$

012345

(,
>kCnM[o&$3Q\E6,!PQcDe^!@

W\PPSZ0!\B]^!:a@Z’T"
-./0
iC_5‘?L9S\Z[@9Q:;\34"
S@@ZnK&"da‘/AJK!$*S@@Z@

~BU{~/U(@S]n)nN:,d1‘:3"pT’
-)mBC@E@,dN:BXnK&!AB-*-)moY
E@(yzsE),dN:Bvn’&!A2W)mbc@d
e"(5)Sro)-/@ZfkB!Eg)S@s)@
Zvln’&Jh"

Z[@@Zln90Z[@Z\!934@$-l9
0Z[Wn@S4iSZ[@Z!5jn’&F6Ek(O
=xE/n@Z[@Z$5)EkXnJ6!0lZ[
+m,@@ZXn+B,)"

!!Gro){o)-/@Z[8n|fk>WZ[B!l
nal!(!Aopq@Z[- "-. )m"GnZ[8
gfk>WZ[B!Ade@Z[!$-BJ!(K5)

m’..C!.-CX$!.C
"

!!12
@ZC29:\<r@stXn"57o"TXn@

@ZC@5!5_@ZDE/7uv)m5)+,S"o
TXn@;oE@CcO’o_*J$F6*’$K&*L$M
&*/$BN[w"

]Nxs’\$y\$W’\\Wy\@@ZCn5D1!

:-5!D<:5D1!D<::-5!/n58$:58$D<:58$D<::58"W]Nxs5
j/nzzs)m!AW’{xs/nCA1X$7)m"

*Xn<sxs@ZB!(<s@|s/Hz@B!$
nE-87)m!O/enE-87 )mE17 !E87!ES7(A]_<
s@Zc‘)m-0!$"!!d|@<s)"

}V@ZlnJLK&Ek)m!A}V!l" @l
)md!"*|}V@~!nMK&F6Ek)m!A

!Y (*-C)""S-FLK&)m";Sv-JLK&)m!
d#l}V8a‘!;S\?-pcS@\n@Z)m!A
[$;Sn#-C)m"

34
^Ce+"/E4p"\%]qa@&:^!CDH

IW,$:e{G$JF{T!:’(Cv)$Y*:’c
b")+,w{s_!(@-7^{\.^!CP/cb$
:oOP"^T:o@E@ml’oT50!/e^T:
on@Z!oTn\E*WK1H"

^mAL+.by,!}72^$̂ e\^F!/v-’
o!}$,X^i"

h5f^imL^CZ\UzT\@^n"
56
)5:0HIl’o@8g3="h5;)imL)

CZ\UzT\@)n")T@@Z$:,$4{-^L9
5}$*)oTe-ab!)vmL.by")5\?l
n]:)"G)rl}~!fk!Z6-)b7A9zB!
$2(889DEakcJ)"

78
XYFn$,+^|z>?:0B!$noY!O/a

cl"e*o:nzZoY@!@S/ZlJ@"/$o
J@@oY!m*_oY@T$T>{QR#7:o/N9
Z+","55:Ll)oY@!$nl)/N9Z)m"
pA&:0mwE:5);!Wn’:l’o3="

9:
Cw4’o@<=ab1c!\?h*;<opK#"

CwmLCZ\UzT\@Fn!ACw U$Cw>K"C
wT@^$)$<(K>?/CZ!l’oc=!v5j-?
@AsE/C!O*sEhB-CwC{!A^ U9$!
(>9!!)>9(K"

6789:;
9E,+!>BJ^/01@CQ&’!DEF;+

455/’..6667-8/9:17:-.7:1"



!!""#"$"# $%%%!$&&!

! " % &

<=>!Xt"2G!$#’$"="$##%"H#EIJ’(,
K+.##"gh*LU)*+,<MN/-.5#1
O5PQNcRD)+-.lqBflUSOP#

?@=!ST!$#&%"="$#)!"H#EWU)7,KMN
A,zs,##!$##""N:Ks,)7##AB,
[!$##L"N:Kmn)*+,##VB,["4*W
KJ,\]A,loX"2,K)*().i\]S
Y1‘aZ[[O5)*+,.iUSl(Z/,K
-.@AOlS,",#

ABC!1G!$#)("="!""#"H#ET9’(J,$8
9%)7Txl)7"2##!NVB,["4*T9’
(J,$89%O5)+st/,-.@AOlS,
",#

DEE!$#)("="!""!"H#ET9’(J,$\L%)*
+,.il()Bf##!!"")"RS:]^-VB,
["YCO5)+Yy@?,&OPhiU7@OP#

?FG!$#)""="!""%"H#ET9’(J,$\L%)
*+,.il()Bf##!N,B,[!!""’"E:
]NAB,["4*T9’(-.=>OPKI8cK
O5)+TU/,OP",!>)Eol7#

HIJ!$#)("="!""L"’#H#ET9’(J,$\
L%i_%A,lBf##!N,B,[!!""L"##
‘a!*T9’(J,$\L%̂ -)*.il()Bf
##AB,[!YCO5)7@i,bc5US@O
P#

KLM!fOPd!$#’$"="$##%"H#E’(J,$\
L%’()7##!N,B,["!""$"H#ET9A
,KOP=K)*+,##!NVB,["4*T9)
7A,K)7c,OP~O5)+&)*&c,K-.
@OP",#

NOP!ST!VB=8G!$#L%"="$#))"H#EJe
’(,K’()*+,-!##!N,B,[!$##("
H#Efgh"#J,mns,##!NAB,["
!""$"H#ET9A,K)7l)*+,OP~)*
+,,##!NVB,["4*ijJ,O5)+ck
l,E^i_USOP",#

Q!R!$#)!"="!""#"H#ET9’(J,$89%)
*.il()Bf##!NAB,["H##5<*L
U)*+,<MlqBf0%1O5)+TUlq
",#

STU!ST!$#L&"="$#)’"H#E\L’(,K+.
##!N,B,[!$##&"H#E’(J,mn)*+
,##!NAB,[!!""!"H#E’(J,$\L%)
*.il()Bf##!NVB,[#W&O5)+T
U/,\XYUSOP#/mL’)+st/,US(&
’)+YycmBf(K#m#n*9:;<=C+/
>)Eo&"7#

?!V!Xt"2G!VB!$#L("="4dJo(c<M
(Xpcq1fZ,!YCO5(Xpcql=>@V
WOP^r,",#

SWX!"2G!$#)!"="4dT9NsJ,Ns)*A
,,K*-ABOP=!O5)+TUVWOP",#

YZ[!Xt"2G!$#LL"="$##%"H#E\T,"J
,z@"2##!N",AB,["4*LU)*+,
<M+.BfOPTtO5)+lq"2jkz@
O>",#

\]^!Xt"2G!$#L%"="$#)("H#E’(+.,
])+XY##!$##$"N’(J,xT,K-!)
*+,##,B,["5<*LU)*+,<MOPK
)7OPTtO5)+TUXY^VWOP",#

?_‘!Xt"2G!$#’&"="$##("H#EJe’(,
K’()7-!##"5<O5(X-.OP",!4
*T9’(J,$\L%̂ -VB,[#

\!a!1G!$#’&"="$##)"H#ETJ"#J,i
S"2##!N",,B,[!!""%"H#ETJJ,
)^,l),()z@##!NAB,["4dTJJ
,!""’t*-VBOP=!OPU8dKWJ(Z/,
Bf^mn#4*uvw\2#Bf,KxS!>)E
ol7!Y/&;/9Qt3ySGo1!;l9Q.H
A,Mz&uv{w\|‘a^9}gl}#

Sbc!$#)!"="T9’(J,$\L%*-VBOP=!
O5(p}g&OP)7,^)+~l,OP#

Sde!ST!$#&)"="$#)!"H#Ev\’(,K+.
##!N,B,[!$##("H#EI8J,’(l!H
X-.##!NAB,[!!""("H#ET9)7J,
$89%Txh!l-.##!NVB,[#}#Y%\
;l("l}AO"F!N1tABR#L%}!>)E
o$"7!4*W$J,O5’(-.l=>@S,l
OP",#

fgU!1G!$#’#"="4dTJJ,)*.il()B
f##*-VBOP=!YCO5o%S-.^(Z/
,OP#

hij!ST!AB=8G!$#L$"="YCO5)+lq&
)++,mh\)*+,\]@OP",!jk#T9
’(!HXq&<MMNyOP}g\90W,}g
l}!N9QABR#[KL!}!{1tABR#5
KL(}&[KL!}!T’>b#’%}!>)Eo("
y7#4*T9’(J,$89%O5S,\AOr,
",#

k%l!ST!VB=8G!$#&!"="$#’)"H#Eki
)7,K’(+.##"4*ki,"J,)*+,l
()Bf,KO5S,^OP",!YCOPU8d)
lclcS)+TU/,^XYUS&,2))^,2
)Bde(m^k)US&44(Z*:y/,US"
n@|#m&SG]1!>)Eol7!Nl}9Qt&
{$1%tABR#L#

mnP!VB!$#L#"="$##$"H#EJe’(,K’(
)*+,-.##!!""’"L#H#Eki,"J,
1(h!l-.##!NVB,[#W&O5)+TU
/,&XYlUSOP",!4*+e,."2Lj<
M)*+,-.<MVB#-&+O5AO",#

o!p!Xt"2G!$#L%"="$#)&"H#EM.Ns
,K)*A,z!N,B,["gh*T9)7J,[
VB#OP",!YCO5’()7^()A,OP#


	Button1: 


