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LF$%-*#$!gb!6%$&)*'+!1%,0*4$!P*44*'+!=$e.$'-$# @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ kXV!
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�! !9Q84EJR*Y>DMKQ*KEDDEJR*@QVMQJ!Q@* LCG!
P,(.4$!h!Q&:!LF$%-*#$# @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ hXV!

LF$%-*#$!gb!6%$&)*'+!R,4./$!P*44*'+!=$e.$'-$# @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ hXV!
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LF$%-*#$!gb!6%$&)*'+!Q,-&4!&'(!R,4./$!P*44*'+!=$e.$'-$#@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ gdXV!
=.//&%5@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ gdXgk!

�! !9Q84EJR*@M9[8!Q*KEDDEJR*@QVMQJ!Q@* GGCG!
P,(.4$!gg!Q&:!LF$%-*#$# @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ ggXV!

LF$%-*#$!gb!6%$&)*'+!=)%&*+3)!6.)!=.%0&-$!P*44*'+!=$e.$'-$# @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ ggXV!
LF$%-*#$!cb!6%$&)*'+!N%,/!=.%0&-$!E#,4*'$#!=.%0&-$!P*44*'+!=$e.$'-$# @@@@@@@@@@@@@@@@@@@@@@@@@@ ggXk!
LF$%-*#$!Vb!6%$&)*'+!6.)!Q*'$!=.%0&-$!P*44*'+!=$e.$'-$#@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ ggXgg!
LF$%-*#$!\b!6%$&)*'+!C((*)*,'&4!N%,/!=.%0&-$!E#,4*'$#!=.%0&-$!P*44*'+!=$e.$'-$#!

863&44$'+$9@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ ggXg\!
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=.//&%5 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ gVXgi!

�! !9Q84EJR*9>MRbEJR*8JU*9Q9>MRbEJR*@QVMQJ!Q@* GHCG!
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P,(.4$!gr!Q&:!LF$%-*#$#@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ grXV!

LF$%-*#$!gb!6%$&)*'+!&'(!1,#)X1%,-$##*'+!6Q!M&)&!N*4$# @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@grXV!
=.//&%5 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ grXk!

�! !>99Q!4EJR*4>>D/84b*[8EDM9Q* G]CG!
P,(.4$!g[!Q&:!LF$%-*#$#@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ g[XV!

LF$%-*#$!gb!E'>$#)*+&)*'+!&'(!6,%%$-)*'+!N&*4$(!G6!=$e.$'-$#@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@g[XV!
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K"<A62*

� <21,'?6/1.'2$
<21,'?6/1.'2$
1%*,%!),!.#*'+!1%,BLGSEGLLJ!O*4(0*%$!),!/&-3*'$!-,/7,'$')#?!*)!*#!'$-$##&%5!),!
.'($%#)&'(!)3$!,>$%&44!/&'.0&-).%*'+!7%,-$##?!&'(!)3$!#)$7#!*'>,4>$(!*'!)3*#!
7%,-$##@!E)!*#!&4#,!*/7,%)&')!),!.'($%#)&'(!&'(!4$&%'!3,<!),!.#$!)3$!:&#*-!
$4$/$')#!&'(!),,4#!)3&)!/&A$!.7!)3$!1%,BLGSEGLLJ!O*4(0*%$!*')$%0&-$@!Z,.!-&'!
&-3*$>$!)3*#!:5!,7$'*'+!&'(!%$>*$<*'+!$4$/$')#!<*)3*'!-,/74$)$(!/&'.0&-).%*'+!
/,($4#@!23*#!-&'!*'-4.($!%$>*$<*'+!%$0$%$'-$!/,($4#?!/&-3*'$!)57$#?!),,4#?!
0*F).%$#!&'(!-,/74$)$(!),,4!7&)3#@!

;'1+[$
23*#!)%&*'*'+!-,.%#$!3&#!:$$'!($>$4,7$(!.#*'+!/$)%*-!.'*)#@!23$!
L'+4*#3!8,%!E/7$%*&49!.'*)!$e.*>&4$')!*#!#3,<'!*'!7&%$')3$#*#!&0)$%!
/$)%*-!(*/$'#*,'#!*'!,%($%!),!7.)!)3$!(*/$'#*,'!*'),!-,')$F)!0,%!
#).($')#!)3&)!(,!',)!.#$!/$)%*-!.'*)#@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!1%,BLGSEGLLJ!O*4(0*%$!/&'.0&-).%*'+!7%,-$##@!

• M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@!

• G&>*+&)$!)3$!1%,BLGSEGLLJ!O*4(0*%$!*')$%0&-$@!

• J$>*$<!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@!
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!1%,BLGSEGLLJ!
O*4(0*%$

P,(.4$!gb!E')%,(.-)*,'

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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Q$##,'!C-)*>*)*$#b!M&5!I'$

D0B:

U21":

D23)A%2:
!%20)&5'

K05A?03)A%&5'
>#2%0)&"5:

!%20)&5'
K05A?03)A%&5'

K"<26:
E5)%"<A3)&"5 !%20)&5'

S"%=#&232:

!%20)&5'
S"%=#&232:*O&)(
)(2*@)"3=*U&06"'

Z"X

92;&2O&5'
!"1#62)2<

K05A?03)A%&5'
K"<26:

92;&2O&5'
!"1#62)2<

K05A?03)A%&5'
K"<26:

!%20)&5'
S"%=#&232:

A:&5'*@=2)3(2%

!%20)&5'
S"%=#&232:*O&)(
)(2*@)"3=*U&06"'

Z"X

!%20)&5'
S"%=#&232:

A:&5'*@=2)3(2%

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
R252%06
8::21B6$

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
92?2%2532*K"<26
05<*S"%=#&232

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
R252%06
8::21B6$

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
92?2%2532*K"<26
05<*S"%=#&232

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*E

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*EE

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*E

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*EE
d!(06625'2e

/%"P[E!EQJ!a
U0&6$

8::2::125):

UA%0)&"5
s Q$-).%$b!gr /*'#
s M$/,#!b!cr!/*'#
s Q&:#!b!rd!/*'#
s 2,)&4b!g!3%!Vd /*'#
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I:;$-)*>$#

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*B2*0B62*)"f
� M$#-%*:$!)3$!1%,BLGSEGLLJ!O*4(0*%$!/&'.0&-).%*'+!7%,-$##@
� M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@
� G&>*+&)$!)3$!1%,BLGSEGLLJ!O*4(0*%$!*')$%0&-$@
� J$>*$<!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@
� J$>*$<!-,/74$)$(!G6!#$e.$'-$#@

>;2%;&2O
1%*,%!),!.#*'+!1%,BLGSEGLLJ!O*4(0*%$!),!/&-3*'$!-,/7,'$')#?!*)!*#!*/7,%)&')!),!.'($%#)&'(!)3$!,>$%&44!
/&'.0&-).%*'+!7%,-$##?!&'(!)3$!#)$7#!*'>,4>$(!*'!)3*#!7%,-$##@!Z,.!-&'!&-3*$>$!)3*#!:5!,7$'*'+!&'(!
%$>*$<*'+!$4$/$')#!<*)3*'!-,/74$)$(!/&'.0&-).%*'+!/,($4#@!23*#!-&'!*'-4.($!%$>*$<*'+!%$0$%$'-$!
/,($4#?!/&-3*'$!)57$#?!),,4#?!0*F).%$#!&'(!-,/74$)$(!),,4!7&)3#@

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b
s M$#-%*:$!)3$!1%,BLGSEGLLJ!O*4(0*%$!/&'.0&-).%*'+!7%,-$##@
s M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@
s G&>*+&)$!)3$!1%,BLGSEGLLJ!O*4(0*%$!*')$%0&-$@
s J$>*$<!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@
s J$>*$<!-,/74$)$(!G6!#$e.$'-$#@
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["A%*@)0'2: !9Q84Q
K8JM[8!4M9EJR

K>UQD

!9Q84Q
K8JM[8!4M9EJR

K>UQD

UQ@ERJ*d9Q[Q9QJ!Qe
K>UQD

UQ@ERJ*d9Q[Q9QJ!Qe
K>UQD S>9I/EQ!Q*K>UQD

d>/4E>J8De

S>9I/EQ!Q*K>UQD
d>/4E>J8De

@Q4*M/
K8JM[8!4M9EJR
QJYE9>JKQJ4

@Q4*M/
K8JM[8!4M9EJR
QJYE9>JKQJ4

!9Q84Q*>/Q984E>J
dS"%=3266F*K03(&52

g2%"e

!9Q84Q*>/Q984E>J
dS"%=3266F*K03(&52

g2%"e

!9Q84Q*J!C
@QVMQJ!Q@

!9Q84Q*J!C
@QVMQJ!Q@

!9Q84Q*!D*U848
[EDQ@

!9Q84Q*!D*U848
[EDQ@

/>@4C/9>!Q@@*!D
U848

/>@4C/9>!Q@@*!D
U848

U9EYQ*J!*K8!bEJQ
4>>D

U9EYQ*J!*K8!bEJQ
4>>D

4>>D@
4>>D@ K8JM[8!4M9EJR

RQ>KQ49a
d>/4E>J8De

K8JM[8!4M9EJR
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d>/4E>J8De

S>9I!QDD@
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[Ec4M9Q@
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.7*4""6#0)(*!%20)&"5

H7*K03(&5&5'

K05A?03)A%&5'*/%"32::*>;2%;&2O
23$!1%,BLGSEGLLJ!O*4(0*%$!/&'.0&-).%*'+!7%,-$##!-&'!:$!:%,A$'!*'),!0,.%!#)&+$#b
g@ =)&+$!g!*'>,4>$#!-%$&)*'+!/&'.0&-).%*'+!/,($4#!.#*'+!&!($#*+'!/,($4!8&4#,!A',<'!&#!&!%$0$%$'-$!
/,($49!&'(!&!<,%A7*$-$@

c@ =)&+$!c!*'>,4>$#!#$))*'+!.7!5,.%!/&'.0&-).%*'+!$'>*%,'/$')!)3*#!-&'!*'>,4>$!-,'0*+.%*'+!),,4#?!
0*F).%$#?!/&-3*'$#!8A',<'!&#!<,%A-$44#9?!&'(!-%$&)*'+!/&'.0&-).%*'+!%$0$%$'-$!+$,/$)%5@!

V@ 23$!'$F)!#)&+$!*'>,4>$#!-%$&)*'+!G6!#$e.$'-$#!8G6!7%,+%&/#9@!6%$&)*'+!G6!=$e.$'-$#!*'>,4>$#!
#$4$-)*'+!&!-.))*'+!),,4?!#$4$-)*'+!+$,/$)%5!,'!)3$!%$0$%$'-$!/,($4!),!/&-3*'$?!8$@+@!#.%0&-$#!0,%!
/*44*'+!3,4$#!0,%!(%*44*'+9?!&'(!#7$-*05*'+!/&-3*'*'+!7&%&/$)$%# ),!-,')%,4!3,<!)3$!),,47&)3!*#!
+$'$%&)$(@!I'-$!G6!#$e.$'-$#!&%$!0*'&4*D$(!5,.!-&'!-%$&)$!6.))$% Q,-&)*,'!86Q9!(&)&!0*4$#?!)3$#$!
&%$!)3$'!7,#)X7%,-$##$(!),!7%,(.-$!/&-3*'$!-,($!(&)&!8P6M!0*4$#9@

\@ 23$!0*'&4!#)&+$!*'>,4>$#!.#*'+!)3$!P6M!0*4$#!),!(%*>$!/&-3*'$!),,4#@

23*#!-,.%#$!<*44!-,>$%!#)&+$#!g!),!V!*'!)3*#!7%,-$##?!0*'*#3*'+!<*)3!-%$&)*'+!/&-3*'$!-,($
(&)&@!=)&+$!\!*'>,4>$#!(%*>*'+!/&-3*'$!),,4#!&'(!*#!)3$%$0,%$!:$5,'(!)3$!#-,7$!,0!)3*#
-,.%#$@!
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92?2%2532*K"<2692?2%2532*K"<26 S"%=#&232*K"<26S"%=#&232*K"<26

K05A?03)A%&5'*K"<26K05A?03)A%&5'*K"<26

K05A?03)A%&5'*K"<26*!%20)&"5
P&'.0&-).%*'+!/,($4#!-,'#*#)!,0!&!%$0$%$'-$!/,($4!8%$7%$#$')*'+!)3$!0*'&4!($#*+'$(!-,/7,'$')9!&'(!&!
<,%A7*$-$!&##$/:4$(!),+$)3$%@ 23$!<,%A7*$-$!%$7%$#$')#!)3$!.'X/&-3*'$(!#),-A!/&)$%*&4@

G,)$!),!E'#)%.-),%b!L'#.%$!)3$!/$&'*'+!,0!&44!A$5!)$%/*',4,+5!*# ',)$(!:5!#).($')#!*'!)3*#!#4*($@
U$5!2$%/*',4,+5b
s P&'.0&-).%*'+!P,($4
s J$0$%$'-$!P,($4
s O,%A7*$-$!P,($4
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K0&5*Q62125):
� 6,'0*+.%$!:$0,%$!G6!=$e.$'-$#

�7)%;<=<=*,9#+>)$<&=,
�?&>@%+AA

● P&-3*'$!257$
�7)%;<=+,B+>&

� 6,'0*+.%$!:$0,%$!,%!(.%*'+!G6!=$e.$'-$#
�C&&AD
�2+$>)%$,(E>F)%+G8A)=+

K05A?03)A%&5'*@2)A#
23$!/&'.0&-).%*'+!$'>*%,'/$')!*#!/&($!.7!,0!&!'./:$%!,0!$4$/$')#@!=,/$!$4$/$')#!/.#)!:$!-,'0*+.%$(!:$0,%$!
-%$&)*'+!G6!#$e.$'-$#?!,)3$%!$4$/$')#!-&'!:$!-,'0*+.%$(!$*)3$%!:$0,%$!,%!(.%*'+!)3$!-%$&)*,'!,0!G6!#$e.$'-$#?!&'(!
#,/$!$4$/$')#!&%$!,7)*,'&4@
H$%$!&%$!)3$!/&*'!$4$/$')#b
6,'0*+.%$(!:$0,%$!-%$&)*'+!G6!=$e.$'-$#

s P&-3*'*'+!I7$%&)*,'#!&%$!($0*'$(!&#!&!#$%*$#!,0!G6!#$e.$'-$#!7$%0,%/$(!&)!&!7&%)*-.4&%!<,%A-$44!8/&-3*'$9!&'(!
%$0$%$'-*'+!&!7&%)*-.4&%!-,,%(*'&)$!#5#)$/@!N,%!$F&/74$?!-,'0*+.%*'+!&!/&-3*'*'+!,7$%&)*,'!),!/&-3*'$!,'$!#*($!
,0!&!-,/7,'$')!:5!#7$-*05*'+!)3$!/&-3*'$!),,4!8<,%A-$449!),!.#$!&'(!)3$!7%,+%&/!D$%,!7,#*)*,'@!C'5!#.:#$e.$')!
G6!#$e.$'-$#!&%$!)3$'!&##,-*&)$(!<*)3!)3$!-,'0*+.%$(!,7$%&)*,'@

s O,%A-$44#!#7$-*05!/&-3*'$!),,4#!*'!)$%/#!,0!)3$!)57$!,0!/&-3*'$!),,4!&'(!'./$%,.#!/&-3*'$!),,4!7&%&/$)$%#@!
s N,%!$F&/74$!5,.!-,.4(!#7$-*05!&!<,%A-$44!&#!&!VX&F*#!/*44*'+!/&-3*'$ <*)3!>&%*,.#!/&-3*'$!),,4!7&%&/$)$%#!
#.-3!&#!0$$(!.'*)#?!/&F*/./!#7*'(4$!#7$$(?!&'(!)%&>$4!4*/*)#!*'!)3$!Y?!Z!&'(!K!(*%$-)*,'#@

s P&-3*'$!K$%,!#7$-*0*$#!)3$!7%,+%&/!D$%,!7,#*)*,'!*'!F?5!&'(!D!,' )3$!/&-3*'$!),,4@

6,'0*+.%$(!$*)3$%!:$0,%$!,%!(.%*'+!-%$&)*'+!G6!=$e.$'-$#
s 2,,4#b!&!),,4!/.#)!:$!-,'0*+.%$(!0,%!$&-3!G6!#$e.$'-$!5,.!-%$&)$@
s J$)%&-)!=.%0&-$!8,%!14&'$9!#7$-*0*$#!!"# $%#&'&($# %#)#%*!+*,"-$"*!"#*!++%*-.*'#!'&$!#/*&0!#'*$+12%#!-(3*
&(*45*.#67#($#8

I7)*,'&4
s N*F).%$#!&'#*2&'!.*+'*&..#19%-#.*!"&!*"#%2*+'-#(!*&(/*"+%/*!"#*,+':2-#$#*/7'-(3*&*1&(70&$!7'-(3*
+2#'&!-+(8

s P&'.0&-).%*'+!S$,/$)%5!*#!/&($!.7!,0!0$&).%$#!)3&)!&##*#)!5,.!*' -%$&)*'+!G6!#$e.$'-$#?!0,%!$F&/74$!&!/*44!
#.%0&-$!),!&##*#)!*'!0&-$!/*44*'+@

I)3$%!,7)*,'&4!$4$/$')#!#.-3!&#!7&%&/$)$%!0*4$#!&'(!11JEG2!)&:4$#!<*44!:$!(*#-.##$(!4&)$%@

G,)$!),!E'#)%.-),%b!L'#.%$!)3$!/$&'*'+!,0!&44!A$5!)$%/*',4,+5!*# ',)$(!:5!#).($')#!*'!)3*#!#4*($@
U$5!2$%/*',4,+5b
sP&-3*'*'+!I7$%&)*,'
sO,%A-$44
sP&-3*'$!K$%,
s2,,4#
sJ$)%&-)!=.%0&-$!,%!14&'$
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K0&5*Q62125):
� I7)*,'&4

�H<I$E>+D

�7)=EF)%$E><=*,J+&'+$>K
● P*44!=.%0&-$#
● P*44!O*'(,<#
● P*44!R,4./$#

K05A?03)A%&5'*@2)A#
I7)*,'&4
s N*F).%$#!&%$!7&%)#!,%!&##$/:4*$#!)3&)!3$47!,%*$')!&'(!3,4(!)3$!<,%A7*$-$!(.%*'+!&!/&'.0&-).%*'+!
,7$%&)*,'@

s P&'.0&-).%*'+!S$,/$)%5!*#!/&($!.7!,0!+$,/$)%5!0$&).%$#!)3&)!&##*#)!5,.!*'!-%$&)*'+!G6!#$e.$'-$#b
s P*44!#.%0&-$#!&%$!#.%0&-$#!)3&)!-&'!:$!.#$(!&#!%$0$%$'-$#!*'!/&'5!G6!#$e.$'-$#?!0,%!
$F&/74$!&!/*44!#.%0&-$!-&'!:$!-,'0*+.%$(!&#!)3$!#.%0&-$!0,%!/&-3*'*'+!*'!&!7%,0*4$!,%!0&-$!
/*44*'+!G6!#$e.$'-$@

s P*44!O*'(,<#!&%$!-4,#$(!cXM!,.)4*'$#!)3&)!&%$!)57*-&445!.#$(!),!#7$-*05!)3$!>,4./$!,0!/&)$%*&4!
),!:$!/&-3*'$(!<3$'!>,4./$!/*44*'+@

s P*44!R,4./$#!&%$!-4,#$(!VXM!>,4./$#!)3&)!-&'!&4#,!:$!.#$(!),!#7$-*05!)3$!>,4./$!,0!/&)$%*&4!
),!:$!/&-3*'$(!<3$'!>,4./$!/*44*'+@

I)3$%!,7)*,'&4!$4$/$')#!#.-3!&#!7&%&/$)$%!0*4$#!&'(!11JEG2!)&:4$#!<*44!:$!(*#-.##$(!4&)$%@

G,)$!),!E'#)%.-),%b!L'#.%$!)3$!/$&'*'+!,0!&44!A$5!)$%/*',4,+5!*# ',)$(!:5!#).($')#!*'!)3*#!#4*($@
U$5!2$%/*',4,+5b
s N*F).%$#
s P&'.0&-).%*'+!S$,/$)%5
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� 6%$&)$!G6!=$e.$'-$#
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�(+A+%$GL>+)$+,J+&'+$>K,$&,7)%;<=+
�7&M<FK,7)%;<=<=*,8)>)'+$+>D

� 6%$&)$!6.))$%!Q,-&)*,'!86Q9!M&)&
�1(L66,F&>')$

� 1,#)X1%,-$##!6Q!M&)&

� P&-3*'$!6,')%,4!M&)&

4""6#0)(*!%20)&"5
23$!'$F)!#)$7!*'!)3*#!7%,-$##!*#!),!-%$&)$!G6!=$e.$'-$#?!)3*#!*'>,4>$#b
s =7$-*05*'+!&!),,4@
s =$4$-)*'+!,%!-%$&)*'+!+$,/$)%5!),!/&-3*'$?!8$@+@!#.%0&-$!),!/&-3*'$!,%!3,4$#!),!:$!(%*44$(9@
s =7$-*05*'+!("O )3$!),,4!/&-3*'$#!)3$!#$4$-)$(!+$,/$)%5!:5!/,(*05*'+!/&-3*'*'+!7&%&/$)$%#?!0,%!
$F&/74$!#7$-*05*'+!-.))*'+!0$$(!%&)$!&'(!#7*'(4$!#7$$(@

L&-3!G6!#$e.$'-$!*#!/&($!.7!,0!&!#$%*$#!,0!),,4!/,)*,'#? 8<*)3!)3$!&((*)*,'!,0!#7$-*0*-!7,#)X7%,-$##,%!
<,%(#!)3&)!&%$!',)!/,)*,'X%$4&)$(!:.)!%$e.*%$(!0,%!)3$!-,%%$-)!G6!,.)7.)9@

23$!'$F)!#)$7!*#!),!-%$&)$!6.))$%!Q,-&)*,'!86Q9!(&)&!0*4$#?!)3$#$!&%$!+$'$%&)$(!0%,/!)3$!-.))$%!7&)3#!
#7$-*0*$(!<*)3*'!G6!#$e.$'-$#@

23$!6Q!(&)&!0*4$#!-&'!)3$'!:$!7,#)X7%,-$##$(!.#*'+!/&-3*'$X#7$-*0*-!,%!+$'$%*-!7,#)X7%,-$##,%#!),!
-%$&)$!P&-3*'$!6,')%,4!M&)&!8P6M9!0*4$#@

N*'&445?!P6M!0*4$#!&%$!.#$(!),!(%*>$!/&-3*'$!),,4#@

G,)$!),!E'#)%.-),%b!L'#.%$!)3$!/$&'*'+!,0!&44!A$5!)$%/*',4,+5!*# ',)$(!:5!#).($')#!*'!)3*#!#4*($@
U$5!2$%/*',4,+5b
s G6!=$e.$'-$#
s 6.))$%!4,-&)*,'!(&)&!86Q!(&)&9
s 1,#)X1%,-$##*'+
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R%0#(&3:*S&5<"O

J0;&'0)"%
� N,4($%!G&>*+&),%

�3)N<*)$+,H&AM+>D
�(+$,?&>@<=*,O<>+%$&>K

� W%,<#$%
�8>+N<+!,7&M+AD
�9#+=,7&M+AD
�?+P,1%%+DD

/%"PQJREJQQ9*S&6<?&%2*E5)2%?032
s 23$!1%,BLGSEGLLJ!O*4(0*%$!*')$%0&-$!-,'#*#)#!,0!&!/&*'!+%&73*-#!<*'(,<?!<3$%$!5,.!-&'!-%$&)$!
/&'.0&-).%*'+!/,($4#!&'(!G6!#$e.$'-$#@

s I'!)3$!4$0)!#*($!,0!)3$!+%&73*-#!<*'(,<!*#!&!0,4($%!'&>*+&),%!)3&)!&44,<#!'&>*+&)*,'!,0!)3$!0,4($%!
#)%.-).%$?!*)!*#!&4#,!.#$(!),!#$)!)3$!<,%A*'+!(*%$-),%5@!

s 23$!*')$+%&)$(!<$:!:%,<#$%!$'&:4$#!#$4$-)*,'!&'(!7%$>*$<*'+!,0!/,($4#!<*)3*'!&!0,4($%?!,'-$!&!
($#*%$(!/,($4!*#!4,-&)$(!*)!-&'!:$!,7$'$(!(*%$-)45!0%,/!<*)3*'!)3$!:%,<#$%@!

s 23$!<$:!:%,<#$%!*#!&4#,!.#$(!),!&--$##!<$:!#*)$!*'0,%/&)*,'!#.-3 &#!#.774*$%!&'(!-,')&-),%#q!<$:!
#*)$#@
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E3"5:
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@2623)&5'*E)21:
� 1%$X3*+34*+3)*'+
� M*%$-)!=$4$-)*,'
� N%,/!P,($4!2%$$

/%"PQJREJQQ9*S&6<?&%2*E5)2%?032
s O3$'!&!/&'.0&-).%*'+!/,($4!*#!,7$'!&!1"<26*)%22 &77$&%#!),!)3$!4$0)!,0!)3$!+%&73*-#!<*'(,<@!23$!
/,($4!)%$$!4*#)#!&44!)3$!/,($4#!&'(!0$&).%$#!)3&)!/&A$!.7!)3$!/&'.0&-).%*'+!/,($4?!)3*#!-&'!*'-4.($!
%$0$%$'-$!/,($4#?!0*F).%$#?!/&-3*'$!,7$%&)*,'#?!&'(!G6!#$e.$'-$#@

s N.445!*')$+%&)$(!#A66C<"O5*125A: &%$!4,-&)$(!&)!)3$!),7!,0!)3$!+%&73*-#!<*'(,<@
s 4""6B0%*&3"5: &%$!:5!($0&.4)!4,-&)$(!&)!)3$!),7?!&'(!),!)3$!%*+3)!,0!)3$!+%&73*-#!<*'(,<?!)3$#$!
7%,>*($!&--$##!),!-,//,'45!.#$(!0.'-)*,'#@

s 23$!125A*1050'2% *#!4,-&)$(!:5!($0&.4)!),!)3$!%*+3)!,0!)3$!+%&73*-#!<*'(,<!&'(!7%,>*($#!&--$##!),!
/,#)!,0!)3$!/&'.0&-).%*'+!),,4#?!#.-3!&#!#$))*'+!.7!)3$!/&'.0&-).%*'+!$'>*%,'/$')?!&'(!-%$&)*'+!
G6!#$e.$'-$#@

s 23$!12::0'2*O&5<"O <3*-3!:5!($0&.4)!*#!4,-&)$(!&)!)3$!:,)),/!,0!)3$!+%&73*-#!<*'(,<!7%,>*($#!
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s P,>*'+!)3$!-.%#,%!,>$%!&!/,($4!*'!)3$!+%&73*-#!<*'(,<!-&.#$#!(*00$%$')!7*$-$#!,0!+$,/$)%5!&'(!
-,/7,'$')#!),!3*+34*+3)!&.),/&)*-&445?!)3*#!*#!A',<!&#!#%2C(&'(6&'()&5'?!&'(!$'&:4$#!$&#5!
#$4$-)*,'!,0!,:;$-)#!<*)3*'!)3$!+%&73*-#!<*'(,<@

s E)$/#!#.-3!&#!0$&).%$#!,%!/,($4#!-&'!:$!#$4$-)$(!<&%23)6$ 0%,/!)3$!/,($4!&#!)3$5!&%$!3*+34*+3)$(@!
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C2-,?2*$,35-7I+5$.I?5!.+I23.I,+.?,!IB.*2,+.I(.I*2-I*6-?57,3.I2-/I+$63.I/.?2,!$I+.$+I6?I

"2-,?2*$,35-7I%232".$.3IK2!,.+I$#2$I*2-IB.I!62/./I2$I$#.IB.75--5-7I6?I.2*#I6%.32$56-)I9-I

2//5$56-LI(.I*2-I,+.I$#."I$6I*6-$36!I%232".$.3IK5+5B5!5$4I2-/I+%.*5?4I"2>5","I2-/I"5-5","I

%232".$.3IK2!,.+)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*@2)A#*j*/0%01*@2)A#*j*@&)2F*&'(*@("O@!!

,7* =$4$-)!)3$!9Rbi.i8cE@iKED!#*)$!0*4$?!&'(!%$>*$<!)3$!-,')$')#!,0!)3$!*'0,%/&)*,'!<*'(,<@!

;'1+[$
G,)*-$!)3$!7&%&/$)$%!-,4./'!4*#)#!&44!)3$!&>&*4&:4$!7&%&/$)$%#!0,%!&!/*44*'+!#*)$!0*4$?!
)3$!($0&.4)!-,4./'!#3,<#!)3$!-.%%$')!($0&.4)!>&4.$#@!

.7* 64,#$!)3$!*'0,%/&)*,'!<*'(,<?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XCXX $

@)2#*]7*LF&/*'$!)3$!6Q!(&)&!0*4$!0,%!)3$!0*%#)!,7$%&)*,'!.#*'+!R$%*-.)@!

J#.I?53+$I6%.32$56-I5+I"2/.I,%I6?I+.K.32!I<:I+.P,.-*.+)IQ.I*2-I3.K5.(I$#.I*,$$.3I!6*2$56-IU:8VI

/2$2I?5!.I?63I$#.I?53+$I6%.32$56-)I:8I/2$2I?5!.+I23.I*3.2$./I(#.-I2-I6%.32$56-I5+I*6"%!.$.I2-/I

%36K5/.I$#.I5-%,$I$6I%6+$@%36*.++63+I$6I.-2B!.I*3.2$56-I6?I"2*#5-.I*6/.I/2$2IUC:MVI?5!.+)II

Q.I2!3.2/4I#2K.I2I:8I/2$2I?5!.I3.2/4I$6I3.K5.(LI+6I(.I*2-I3.K5.(I$#.I:8I/2$2I?5!.I,+5-7IW.35*,$LI

.-2B!5-7I,+I$6I3.K5.(I$#.I$66!%2$#I2-/IK5.(I$#.I"2*#5-5-7I+5",!2$56-)I=$23$IW.35*,$I2-/I6%.-I$#.I

:8I?5!.ISDXYX)<:8)I

;'1+[$
=$4$-)*'+!)3$!G6!63$-A!,7)*,'!*'!)3$!6Q!M&)&!/$'.!#)&%)#!R$%*-.)@!23*#!<*44!,7$'!&!
#$7&%&)$!R$%*-.)!<*'(,<!),!7$%0,%/!)3$!/&-3*'*'+!#*/.4&)*,'@!

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!D*U0)0!j!J!*!(23=!j!!D*[&62?!&'(!>#25!)3$!
,7dgd@'-4!0*4$?!)3$'!#$4$-)!U"52!),!#)&%)!R$%*-.)@!8Z,.!/&5!'$$(!),!<&*)!&!0$<!/,/$')#!0,%!
R$%*-.)!),!#)&%)9@!!

,7* E'!)3$!R$%*-.)!<*'(,<?!-4*-A!,'!)3$!=$).7!P,)*,'!*-,'?!&'(!*'!)3$!P,)*,'!(*&4,+!:,F!(%&+!)3$!
&'*/&)*,'!#7$$(!#4*($%!),!)3$!4$0)!8)3*#!<*44!%$(.-$!)3$!#7$$(!,0!)3$!&'*/&)*,'9@!23$'!-4,#$!)3$!
P,)*,'!(*&4,+!:,F@!

.7* 64*-A!,'!)3$!R*$<!2,,47&)3!N*4$!*-,'!),!#$$!)3$!6Q!(&)&!0*4$!(.%*'+!)3$!#*/.4&)*,'@!23$'!-4*-A!
,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$!gdb!14&5*'+!)3$!6Q!(&)&!0*4$!*'!R$%*-.)@!For E
duca
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nal 

Use
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nly



!)3+$XCXF $ <2 1 ,'?6/1 .'2$

!

N*+.%$!ggb!R*$<*'+!)3$!6Q!(&)&!0*4$@!

H7* 64,#$!R$%*-.)!<3$'!0*'*#3$(?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

@)2#*^7*J$>*$<!&'(!&(;.#)!)3$!0&-$!/*44*'+!G6!#$e.$'-$@!

O.K5.(5-7I2-/I2/E,+$5-7I<:I+.P,.-*.+I5+I5"%63$2-$IB.*2,+.I5$I2!!6(+I,+I$6IK.35?4I2-/I6%$5"5A.I

.>5+$5-7I$66!I%2$#+)IZ6,I(5!!I3.%.2$I$#.I?6!!6(5-7I".$#6/I.K.34I$5".I46,I(2-$I$6I2/E,+$I2I$66!I%2$#)II

J#.3.I23.I+.K.32!I(24+I(.I*2-I3.K5.(I<:I+.P,.-*.+)I9-I$#5+I*2+.LI(.I(5!!I2**.++I$#.I?2*.I

"5!!5-7I+.P,.-*.I$#36,7#I$#.IC2*#5-5-7I".-,)I[!!I$#.I+.P,.-*.+I?63I$#.I?53+$I6%.32$56-I2%%.23I5-I

2I!5+$LI2-/I(.I*2-I+.!.*$I$#.I+.P,.-*.I(.I(2-$I$6I3.K5.()IQ.I(5!!I%!24I$#.I$66!%2$#I6-I+*3..-)I

<6$.I$#2$I(.I*2-I/5+%!24I$#.I:8I/2$2I2$I$#.I+2".I$5".I5?I/.+53./)IQ.I*2-I-6(I2/E,+$I+6".I

"2-,?2*$,35-7I%232".$.3+LI2-/I3.K5.(I$#.I,%/2$./I$66!I%2$#)IQ.I*2-I2!+6IK5.(I$#.I"2*#5-5-7I

+5",!2$56-I,+5-7IW.35*,$)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K03(&5&5'!j!J!*@2NA2532!&'(!#$4$-)!)3$!
[8!QiZ>44>K*G6!#$e.$'-$!0,%!%$>*$<@!O3$'!7%,/7)$(!@A:#25<*866!-3*4(!0$&).%$#@!

!

N*+.%$!gcb!=$4$-)*'+!)3$!#$e.$'-$!0%,/!)3$!G6!=$e.$'-$!4*#)@!

,7* J$>*$<!)3$!),,47&)3!:5!#$4$-)*'+!/60$*/0)(!j!@3%225*/60$@!

.7* E'!)3$!14&5!1&)3!(*&4,+!:,F?!-4*-A!,'!)3$!:4.$!6Q!(&)&!:&%?!)3*#!<*44!/&A$!)3$!6Q!(&)&!>*#*:4$!*'!
)3$!(*&4,+!:,F@!64*-A!,'!)3$!14&5!N,%<&%(!:.)),'!),!%$>*$<!)3$!),,47&)3@!2,!#4,<!(,<'!)3$!
),,47&)3!#*/.4&)*,'?!-4*-A!&'(!(%&+!)3$!(*#74&5!#7$$(!#4*($%!),!)3$!4$0)@!!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XCXD $

;'1+[$
O3$'!)3$!),,47&)3!#*/.4&)*,'!*#!0*'*#3$(!5,.!-&'!%$74&5!)3$!),,47&)3!:5!-4*-A*'+!)3$!
J$<*'(!:.)),'!&'(!)3$'!-4*-A*'+!)3$!14&5!N,%<&%(!:.)),'!&+&*'@!

H7* 64,#$!)3$!14&5!1&)3!(*&4,+!:,F!<3$'!0*'*#3$(@!

!

N*+.%$!gVb!14&5*'+!)3$!0&-$!/*44*'+!),,4!7&)3@!

\7* 2,!/,(*05!)3$!/&'.0&-).%*'+!7&%&/$)$%#!-4*-A!,'!)3$!P&'.0&-).%*'+!1&%&/$)$%!2%$$!*-,'!&)!
)3$!),7!,0!)3$!+%&73*-#!<*'(,<@!23*#!<*44!/&A$!)3$!7&%&/$)$%!<*'(,<!&77$&%@!

]7* E'!)3$!1&%&/$)$%!2%$$!<*'(,<?!/,(*05!)3$!6"2tCGSQL!>&4.$!0%,/!d!),!v90w?!)3$'!-4,#$!)3$!
1&%&/$)$%!2%$$!<*'(,<@!

^7* J$>*$<!)3$!),,47&)3!&+&*'!:5!#$4$-)*'+!/60$*/0)(!j!@3%225*/60$@!23$'!-4*-A!)3$!/60$*
["%O0%<!:.)),'!),!%$>*$<!)3$!),,47&)3@!

;'1+[$
!G,)*-$!<3$'!%$>*$<*'+!)3$!),,47&)3!)3$!),,4!-.))*'+!&'+4$!3&#!-3&'+$(!:5!'*'$)5!
($+%$$#@!

_7* 64*-A!,'!)3$!P&'.0&-).%*'+!1&%&/$)$%!2%$$!*-,'!&+&*'?!&'(!*'!)3$!1&%&/$)$%!2%$$!<*'(,<!
/,(*05!)3$!=6CGt2Z1L!7&%&/$)$%!>&4.$!),!4a/Qi>JQiUE9?!)3$'!-4,#$!)3$!7&%&/$)$%!
)%$$!<*'(,<@!

L7* E'!)3$!14&5!1&)3!/$'.?!#$4$-)!J!*!(23=@!8Z,.!/&5!'$$(!),!<&*)!&!0$<!/,/$')#!0,%!R$%*-.)!
),!#)&%)9@!64*-A!,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!!

;'1+[$
2,!#4,<!(,<'!)3$!#*/.4&)*,'!5,.!-&'!-4*-A!,'!)3$!=$).7!P,)*,'!*-,'?!&'(!*'!)3$!
/,)*,'!(*&4,+!:,F!(%&+!)3$!&'*/&)*,'!#7$$(!#4*($%!),!)3$!4$0)@!
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!)3+$XCXY $ <2 1 ,'?6/1 .'2$

!

N*+.%$!g\b!23$!0&-$!/*44*'+!#$e.$'-$!#*/.4&)*,'!*'!R$%*-.)@!

G-7*O3$'!0*'*#3$(!-4,#$!R$%*-.)?!)3$'!-,/74$)$!)3$!#$e.$'-$?!:5!#$4$-)*'+!U"52*@2N?!&'(!
%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

@)2#*_7*J$>*$<!&'(!&(;.#)!)3$!7%,0*4$!/*44*'+!G6!#$e.$'-$@!

Q.I*2-I3.%.2$I$#.I%36*.++I2-/I2/E,+$I$#.I%36?5!5-7I+.P,.-*.)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K03(&5&5'!j!J!*@2NA2532!&'(!#$4$-)!)3$!
/9>[iZ>44>K*J!!#$e.$'-$!0,%!%$>*$<@!O3$'!7%,/7)$(!@A:#25<*866!-3*4(!0$&).%$#@!

!

N*+.%$!grb!=$4$-)*'+!)3$!#$e.$'-$!0%,/!)3$!G6!=$e.$'-$!4*#)@!

,7* J$>*$<!)3$!),,47&)3!:5!#$4$-)*'+!/60$*/0)(!j!@3%225*/60$@!

.7* 64*-A!,'!)3$!14&5!N,%<&%(!:.)),'!),!%$>*$<!)3$!),,47&)3@!2,!#4,<!(,<'!)3$!),,47&)3!
#*/.4&)*,'?!-4*-A!&'(!(%&+!)3$!(*#74&5!#7$$(!#4*($%!),!)3$!4$0)@!

H7* 64,#$!)3$!14&5!1&)3!(*&4,+!:,F!<3$'!0*'*#3$(@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XCXZ $

!

N*+.%$!g[b!14&5*'+!)3$!7%,0*4$!/*44*'+!),,4!7&)3@!

\7* 2,!/,(*05!)3$!/&'.0&-).%*'+!7&%&/$)$%#?!-4*-A!,'!)3$!P&'.0&-).%*'+!1&%&/$)$%!2%$$!*-,'!&)!
)3$!),7!,0!)3$!+%&73*-#!<*'(,<@!23*#!<*44!/&A$!)3$!7&%&/$)$%!<*'(,<!&77$&%@!

]7* E'!)3$!1&%&/$)$%!2%$$!<*'(,<?!/,(*05!)3$!=2L1tML12H!7&%&/$)$%!>&4.$!),!v6w!UX)\]I5-)V)!

^7* J$>*$<!)3$!),,47&)3!&+&*'!:5!#$4$-)*'+!/60$*/0)(!j!@3%225*/60$@!23$'!-4*-A!,'!)3$!14&5!
N,%<&%(!:.)),'!),!%$>*$<!)3$!),,47&)3@!

;'1+[$
G,)*-$!3,<!)3$!!),,4!',<!/&A$#!)3%$$!7%,0*4$!7&##$#!&%,.'(!)3$!%$0$%$'-$!/,($4@!

_7* R*$<!)3$!/&-3*'*'+!#*/.4&)*,'!.#*'+!R$%*-.)?!:5!#$4$-)*'+!J!*!(23=**'!)3$!14&5!1&)3!/$'.@!
8Z,.!/&5!'$$(!),!<&*)!&!0$<!/,/$')#!0,%!R$%*-.)!),!#)&%)9@!64*-A!,'!)3$!14&5!),!L'(!*-,'!),!
>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$!gib!23$!7%,0*4$!/*44*'+!#$e.$'-$!#*/.4&)*,'!*'!R$%*-.)@!
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!)3+$XCX^ $ <2 1 ,'?6/1 .'2$

L7* O3$'!0*'*#3$(?!-4,#$!R$%*-.)?!)3$'!-,/74$)$!)3$!#$e.$'-$!:5!#$4$-)*'+!U"52*@2N?!&'(!
%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

G-7*2,!#&>$!)3$!/&'.0&-).%*'+!/,($4?!-4*-A![&62!j!@0;2?!&'(!7%$##!ENTER!,'!)3$!A$5:,&%(@!

GG7*64*-A!S&5<"O!j!!6":2!),!-4,#$!&44!<*'(,<#!

G,7* !2,!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5?!-4*-A![&62!j!Q%0:2*j!J")*U&:#60$2<@!23$'!-4*-A!
>I!*'!)3$!$%&#$!',)!(*#74&5$(!(*&4,+!:,F@!

;'1+[$
64,#*'+!<*'(,<#!(,$#!',)!%$/,>$!-,/7,'$')#!0%,/!)3$!-.%%$')!#$##*,'!,0!
1%,BLGSEGLLJ!O*4(0*%$@!23*#!*#!,'45!&-3*$>$(!:5!$%&#*'+!-,/7,'$')#!0%,/!
/$/,%5@!!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XCXB $

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!1%,BLGSEGLLJ!O*4(0*%$!/&'.0&-).%*'+!7%,-$##@!

• M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@!

• G&>*+&)$!)3$!1%,BLGSEGLLJ!O*4(0*%$!*')$%0&-$@!

• J$>*$<!)3$!$4$/$')#!)3&)!/&A$!.7!-,/74$)$(!/&'.0&-).%*'+!/,($4#@!

• J$>*$<!-,/74$)$(!G6!#$e.$'-$#@!
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!

!)3+$FCX$

K"<A62*

� #,+)1.23$>',]G.+/+0$
<21,'?6/1.'2$
23$!0*%#)!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$##!)57*-&445!*'>,4>$#!-%$&)*'+!)3$!#),-A!
/&)$%*&4!8A',<'!&#!)3$!<,%A7*$-$9!0,%!/&-3*'*'+@!M.%*'+!)3*#!7%,-$##?!)3$!#*D$!,0!
)3$!&#X($#*+'$(!-,/7,'$')!*#!.#$(!),!($)$%/*'$!&!#.*)&:4$!<,%A7*$-$!#*D$@!E'!
)3*#!/,(.4$?!5,.!<*44!4$&%'!)<,!(*00$%$')!/$)3,(#!0,%!-%$&)*'+!<,%A7*$-$#?!
7%,>*(*'+!5,.!<*)3!&!04$F*:4$!&77%,&-3!),!<,%A7*$-$!-%$&)*,'@!"#*'+!<,%A7*$-$#!
$'&:4$#!5,.!),!-%$&)$!&'!&#X/&-3*'$(!>$%#*,'!,0!)3$!<,%A7*$-$!&0)$%!)3$!
-,/74$)*,'!,0!$&-3!G6!#$e.$'-$@!O3$'!%$>*$<*'+!G6!#$e.$'-$#!5,.!-&'!&4#,!
>*$<!)3$!-.))*'+!),,4!/&-3*'*'+!)3$!<,%A7*$-$@!O3$'!-%$&)*'+!<,%A7*$-$#!*)!*#!
*/7,%)&')!),!A',<!3,<!),!/&'*7.4&)$!<,%A7*$-$!/,($4#!&'(!3,<!),!#$4$-)!&'(!
/,(*05!<,%A7*$-$!+$,/$)%5@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!7.%7,#$!,0!<,%A7*$-$#@!

• 6%$&)$!G6!/,($4!&##$/:4*$#!-,'#*#)*'+!,0!%$0$%$'-$!/,($4#!&'(!
<,%A7*$-$#@!

• 6%$&)$!<,%A7*$-$#!.#*'+!)3$!6%$&)$!=),-A!(*&4,+!:,F@!

• 6%$&)$!<,%A7*$-$#!.#*'+!)$/74&)$!7&%)#@!

• J$,%*$')!/,($4#!&'(!#$4$-)!/,($4!+$,/$)%5@!
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!1%,BLGSEGLLJ!
O*4(0*%$

P,(.4$!cb!6%$&)*'+!O,%A7*$-$#

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!
&'(!)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!
1%,BL!#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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Q$##,'!C-)*>*)*$#b!M&5!I'$

D0B:

U21":

D23)A%2:
!%20)&5'

K05A?03)A%&5'
>#2%0)&"5:

!%20)&5'
K05A?03)A%&5'

K"<26:
E5)%"<A3)&"5 !%20)&5'

S"%=#&232:

!%20)&5'
S"%=#&232:*O&)(
)(2*@)"3=*U&06"'

Z"X

92;&2O&5'
!"1#62)2<

K05A?03)A%&5'
K"<26:

92;&2O&5'
!"1#62)2<

K05A?03)A%&5'
K"<26:

!%20)&5'
S"%=#&232:

A:&5'*@=2)3(2%

!%20)&5'
S"%=#&232:*O&)(
)(2*@)"3=*U&06"'

Z"X

!%20)&5'
S"%=#&232:

A:&5'*@=2)3(2%

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
R252%06
8::21B6$

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
92?2%2532*K"<26
05<*S"%=#&232

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
R252%06
8::21B6$

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
92?2%2532*K"<26
05<*S"%=#&232

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*E

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*EE

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*E

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*EE
d!(06625'2e

/%"P[E!EQJ!a
Q;06A0)"%
U0&6$

8::2::125):

UA%0)&"5
s Q$-).%$b!gr /*'#
s M$/,#!b!cd /*'#
s Q&:#!b!\d!/*'#
s 2,)&4b!g!3%!gr /*'#
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I:;$-)*>$#

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*B2*0B62*)"f
� M$#-%*:$!)3$!7.%7,#$!,0!<,%A7*$-$#@
� 6%$&)$!G6!/,($4!&##$/:4*$#!-,'#*#)*'+!,0!%$0$%$'-$!/,($4#!&'(!
<,%A7*$-$#@

� 6%$&)$!<,%A7*$-$#!.#*'+!)3$!6%$&)$!=),-A!(*&4,+!:,F@
� 6%$&)$!<,%A7*$-$#!.#*'+!2$/74&)$!1&%)#@
� J$,%*$')!/,($4#!&'(!#$4$-)!/,($4!+$,/$)%5@

>;2%;&2O
23$!0*%#)!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$##!)57*-&445!*'>,4>$#!-%$&)*'+!)3$!#),-A!/&)$%*&4!8A',<'!
&#!)3$!<,%A7*$-$9!0,%!/&-3*'*'+@!M.%*'+!)3*#!7%,-$##!)3$!#*D$!,0 )3$!&#X($#*+'$(!-,/7,'$')!*#!
.#$(!),!($)$%/*'$!&!#.*)&:4$!<,%A7*$-$!#*D$@!E'!)3*#!/,(.4$?!5,. <*44!4$&%'!)<,!(*00$%$')!/$)3,(#!
0,%!-%$&)*'+!<,%A7*$-$#?!7%,>*(*'+!5,.!<*)3!&!04$F*:4$!&77%,&-3!),!<,%A7*$-$!-%$&)*,'@!"#*'+!
<,%A7*$-$#!$'&:4$#!5,.!),!-%$&)$!&'!&#X/&-3*'$(!>$%#*,'!,0!)3$!<,%A7*$-$!&0)$%!)3$!-,/74$)*,'!
,0!$&-3!G6!#$e.$'-$@!O3$'!%$>*$<*'+!G6!#$e.$'-$#!5,.!-&'!&4#,!>*$<!)3$!-.))*'+!),,4!
/&-3*'*'+!)3$!<,%A7*$-$@!O3$'!-%$&)*'+!<,%A7*$-$#!*)!*#!*/7,%)&')!A',<!3,<!),!/&'*7.4&)$!
<,%A7*$-$!/,($4#!&'(!3,<!),!#$4$-)!&'(!/,(*05!<,%A7*$-$!+$,/$)%5@

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b
s M$#-%*:$!)3$!7.%7,#$!,0!<,%A7*$-$#@
s 6%$&)$!G6!/,($4!&##$/:4*$#!-,'#*#)*'+!,0!%$0$%$'-$!/,($4#!&'(!<,%A7*$-$#@!
s 6%$&)$!<,%A7*$-$#!.#*'+!)3$!-%$&)$X#),-A!(*&4,+!:,F@
s 6%$&)$!<,%A7*$-$#!.#*'+!)$/74&)$!7&%)#@
s J$,%*$')!/,($4#!&'(!#$4$-)!+$,/$)%5@
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P&'.0&-).%*'+!P,($4#!j O,%A7*$-$#

�O,%A7*$-$#!%$7%$#$')!.'X/&-3*'$(!-,/7,'$')#!
�($&%@,P<AA+$,
�L)D$<=*D

� J$0$%$'-$!P,($4!p!O,%A7*$-$!x!P&'.0&-).%*'+!P,($4!

kk ll

K05A?03)A%&5'*K"<26:*m S"%=#&232:
23$!<,%A7*$-$!%$7%$#$')#!)3$!#),-A!/&)$%*&4!)3&)!*#!+,*'+!),!:$!/&-3*'$(!<3$' -%$&)*'+!G6!
#$e.$'-$#@!23$!<,%A7*$-$!-&'!:$!&!#)&'(&%(!#),-A!:*44$)!,%!*)!-&'!%$7%$#$') &!-&#)*'+@
C#!#)&)$(!7%$>*,.#45?!)3$!%$0$%$'-$!/,($4!&'(!<,%A7*$-$!&%$!&##$/:4$(!),+$)3$%!),!0,%/!)3$!
/&'.0&-).%*'+!/,($4@
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P&'.0&-).%*'+!P,($4#!j O,%A7*$-$#

�O,%A7*$-$
�9#$<&=)A,L&'#&=+=$,<=,$;+,7)=EF)%$E><=*,7&M+A

�O,%A7*$-$!N$&).%$#
�:<+!,$;+,%E$$<=*,$&&A,')%;<=<=* $;+,!&>@#<+%+,QED<=*,:+><%E$R
�1DS')%;<=+M,N+>D<&=,&F,$;+,!&>@#<+%+,)F$+>,%>+)$<=*,+)%;,$&&A,#)$;,
�3&,')%;<=<=*,&E$D<M+,P&E=M)><+D,&F,$;+,!&>@#<+%+,QE=A+DD,D#+%<F<+MR

K05A?03)A%&5'*K"<26:*m S"%=#&232:
23$!<,%A7*$-$!*#!&'!,7)*,'&4!-,/7,'$')!<*)3*'!)3$!/&'.0&-).%*'+!/,($4@
E0!5,.!&%$!',)!-,'-$%'$(!<*)3!#*/.4&)*'+!)3$!/&-3*'*'+!,0!)3$!<,%A7*$-$!,%!-%$&)*'+ &'!&#X
/&-3*'$(!>$%#*,'!,0!)3$!<,%A7*$-$? )3$'!5,.!(,!',)!'$$( ),!.#$!&!<,%A7*$-$@!823$%$0,%$?!)3$!
/*'*/./!-,'0*+.%&)*,'!,0!&!/&'.0&-).%*'+!&##$/:45!*#!,'$!%$0$%$'-$!/,($4@9
O,%A7*$-$ 0$&).%$# *'-4.($b
s R*$<*'+ )3$!-.))*'+!),,4!/&-3*'*'+!)3$!<,%A7*$-$ 8.#*'+!R$%*-.)9@
s C0)$% -%$&)*'+!$&-3!),,4!7&)3!5,.!-&'!.7(&)$!)3$!<,%A7*$-$!),!#3,< &'!&#X/&-3*'$(!>$%#*,'!
,0!)3$!<,%A7*$-$@

s G, /&-3*'*'+ ,.)#*($!:,.'(&%*$#!,0!)3$!<,%A7*$-$@
s "'4$##!#7$-*0*$(

E0!&!<,%A7*$-$!*#!',)!.#$(?!G6!#$e.$'-$#!-&'!#)*44!:$!-%$&)$(!.#*'+!)3$!%$0$%$'-$!/,($4@!R*$<*'+!
&!#*/.4&)*,'!,0!)3$!/&-3*'*'+!7%,-$##!.#*'+!R$%*-.)!*#!#)*44!7,##*:4$?!:.)!',!<,%A7*$-$!*#!#3,<'@
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6%$&)*'+!O,%A7*$-$#

4O"*12)("<:
� 6%$&)$!&'!G6!P,($4!C##$/:45 8%$-,//$'($(9

�1DD+'PA+,2+F+>+=%+,7&M+A
�L>+)$+,?&>@#<+%+

● "#$!)3$!6%$&)$!=),-A!(*&4,+!:,F
● =7$-*05!<,%A7*$-$!#*D$

�?&>@#<+%+,M<D#A)K+M,<=,*>++=
● =$/*X)%&'#7&%$')

� 6%$&)$!&!O,%A7*$-$
�L&#K,),C+'#A)$+,8)>$
�L>+)$+ $;+,4SO,&E$A<=+

● "#$!=A$)-3$%
�0I$>EM+,$;+,&E$A<=+
�?&>@#<+%+,!<AA,M<D#A)K,<=,*>++=

● =$/*X)%&'#7&%$')

!%20)&5'*S"%=#&232:
23$%$!&%$!)<,!/$)3,(#!0,%!-%$&)*'+!<,%A7*$-$#b
s 23$!%$-,//$'($(!/$)3,(!*#!),!-%$&)$!&'!G6!P,($4!C##$/:45b

s 23$!%$0$%$'-$!/,($4!*#!&##$/:4$(!0*%#)@
s 23$!<,%A7*$-$!*#!-%$&)$(!:5!#$4$-)*'+!&!($0&.4)!:*44$)!#*D$!&'(!#7$-*05*'+!#),-A!
&44,<&'-$# <*)3!%$#7$-)!),!)3$!%$0$%$'-$!/,($4@

s 23$!%$#.4)&')!<,%A7*$-$!*#!-%$&)$(!&'(!:$-,/$#!7&%)!,0!)3$!G6!/,($4!&##$/:45@
s 23$!G6!/,($4!&##$/:45!-&'!)3$'!:$!.#$(!(*%$-)45!<3$'!-%$&)*'+!)3$!/&'.0&-).%*'+!/,($4@
s O3$'!5,.!&##$/:4$!,%!-%$&)$!&!<,%A7*$-$ *'!&!/&'.0&-).%*'+!/,($4?!*)!*#!(*#74&5$(!*'!+%$$'@!
23*#!3$47#!),!#$$!)3$!(*00$%$'-$ :$)<$$'!)3$!%$0$%$'-$!7&%)!&'(!)3$!<,%A7*$-$!+$,/$)%5@

s 23$!%$0$%$'-$!7&%)!*#!.#.&445!&##$/:4$(!*'#*($!)3$!<,%A7*$-$@!E0!5,.%!M*#74&5!=)54$!
$'>*%,'/$')!*#!#$)!),!=3&(*'+?!)3$!<,%A7*$-$!<,.4(!,:#-.%$!)3$!%$0$%$'-$!7&%)@!2,!7%$>$')!
)3*#?!)3$!<,%A7*$-$!*'!/&'.0&-).%*'+ /,($!*#!(*#74&5$(!&#!#$/*X)%&'#7&%$')@!

s C'!&4)$%'&)*>$!/$)3,(!*#!),!-%$&)$!)3$!<,%A7*$-$!.#*'+!&!)$/74&)$!7&%)!/,($4@
s N*%#)!($)$%/*'$!)3$!#*D$!,0!)3$!%$0$%$'-$!/,($4@
s 6%$&)$!&!<,%A7*$-$!:5!-,75*'+!&!)$/74&)$!7&%)@
s 23$'!-%$&)$!)3$!<,%A7*$-$!+$,/$)%5!:5!#A$)-3*'+!&!cXM!,.)4*'$!&'(!$F)%.(*'+!&'!,.)4*'$!
:&#$(!,'!)3$!%$0$%$'-$!/,($4!(*/$'#*,'#@

s C!<,%A7*$-$!-%$&)$(!.#*'+!)3*#!/$)3,(!<*44!(*#74&5!*'!+%$$'!<3$' *)!*#!&##$/:4$(!*'),!&!
/&'.0&-).%*'+!/,($4@

C(>&')&+$#!,0!)3$!0*%#)!/$)3,(b
s 23$!<,%A7*$-$!#*D$!-&'!:$!($)$%/*'$(!<*)3!(*%$-)!%$#7$-)!),!)3$!%$0$%$'-$!/,($4
s 63&'+$#!),!)3$!<,%A7*$-$!(*/$'#*,'#!.7(&)$!*//$(*&)$45!,'!#-%$$'
s 23$!<,%A7*$-$!-&'!:$!-%$&)$(!<*)3,.)!A',<4$(+$!,0!)3$!=A$)-3$%!*')$%0&-$
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6%$&)*'+!O,%A7*$-$#!j 2$/74&)$!1&%)#

421#60)2*/0%):
� =)&'(&%(!1%,BLGSEGLLJ!1&%)#

�O+F)EA$,O)$E',8A)=+D
�O+F)EA$,L&S&>M<=)$+,(KD$+'
�/)K+>D
�8)>)'+$+>D
�3)'+M,:<+!D
�T=<$D

� 6,//,'!#)&%)*'+!7,*')
� 6.#),/*D&:4$
� M*00$%$')!2$/74&)$#

� 6'#+><)A,T=<$D
�7+$><%,T=<$D
�(&A<M,G,(;++$S'+$)A

!%20)&5'*S"%=#&232:*m 421#60)2*/0%):
2$/74&)$!7&%)#!&%$!#)&'(&%(!1%,BLGSEGLLJ!7&%)#!)3&)!-&'!:$!-,7*$(!&'(!.#$(!&#!-,//,'!
#)&%)*'+!7,*')!0,%!&44!7&%)#!*'-4.(*'+!<,%A7*$-$#@!W5!($0&.4)!)3$5!&%$!/&($!.7!,0b
s 23%$$!($0&.4)!(&)./!74&'$#
s M$0&.4)!-,X,%(*'&)$!#5#)$/
s Q&5$%#!0,%!0$&).%$#
s 1&%&/$)$%#?!#.-3!&#!($#-%*7)*,'!&'(!(%&<'t:5@
s C!#$%*$#!,0!'&/$(!>*$<#@
s 1%$X($0*'$(!.'*)#?!#.-3!&#!*'-3$#!,%!/*44*/$)%$#@

s23$5!7%,>*($!&!-,//,'!#)&%)*'+!7,*')!0,%!&44!($#*+'#
s23$5!-&'!:$!-.#),/*D$(!),!/$$)!-.#),/$%#!%$e.*%$/$')#@
sW5!($0&.4)!(*00$%$')!)$/74&)$!7&%)#!&%$!&>&*4&:4$?!0,%!$F&/74$!)$/74&)$#!<*)3!*/7$%*&4!,%!/$)%*-!
.'*)#!&'(!)$/74&)$#!0,%!#,4*(!+$,/$)%5!,%!#3$$)X/$)&4!7&%)#@
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6%$&)*'+!O,%A7*$-$#!j LF)%.($(!N$&).%$#

M:2<*)"*3%20)2*:"6&<*:(0#2:

!%20)&5'*QX)%A<2<*[20)A%2:
� M$)$%/*'$!)3$!%$0$%$'-$!/,($4!#*D$
� 6%$&)$!&!7&%)!8<,%A7*$-$9

�L&#K,C+'#A)$+,8)>$

� 6%$&)$!&'!LF)%.($(!N$&).%$
�(+A+%$,(@+$%;<=*,8A)=+
�(+A+%$,9><+=$)$<&=,8A)=+

� "#*'+!=A$)-3$%
�L>+)$+ $;+,&E$A<=+
�7&M<FK,$;+,M<'+=D<&=D
�J<N+ $;+,&E$A<=+,M+#$;

@=2)3(&5'
/6052

@=2)3(&5'
/6052

>%&25)0)&"5
/6052

>%&25)0)&"5
/6052

!%20)&5'*S"%=#&232:*m QX)%A<2<*[20)A%2:
LF)%.($(!0$&).%$#!&%$!.#$(!),!-%$&)$!#,4*(!$F)%.($(!+$,/$)%5?!&'(!*'>,4>$!#A$)-3*'+!&'(!
(*/$'#*,'*'+!&'!,.)4*'$!&'(!)3$'!$F)%.(*'+!)3$!,.)4*'$!),!-%$&)$ #,4*(!+$,/$)%5@
Q,,A*'+!&)!)3*#!/$)3,(!*'!/,%$!($)&*4b
s N*%#)!($)$%/*'$!)3$!%$0$%$'-$!/,($4!#*D$@!
s 23$'!-%$&)$!)3$!<,%A7*$-$!:5!#A$)-3*'+!&'!,.)4*'$!:&#$(!,'!)3$!%$0$%$'-$!/,($4!
(*/$'#*,'#@

23*#!*'>,4>$#b
s 6%$&)*'+!&!7&%)?!8<,%A7*$-$9?!.#.&445!:5!-,75*'+!&!)$/74&)$!7&%)@
s 6%$&)*'+!&'!$F)%.($(!0$&).%$!<*)3*'!)3$!7&%)@
s C'!$F)%.($(!0$&).%$!*#!&!#A$)-3!)3&)!$F)%.($#!&!#$-)*,'!7$%7$'(*-.4&%!0%,/!&!#A$)-3*'+!74&'$!
),!-%$&)$!&!7%,)%.#*,'@

s H$%$!*#!)3$!7%,-$##!,0!-%$&)*'+!)3$!$F)%.($!0$&).%$b
s =$4$-)!&!#A$)-3*'+!74&'$!&'(!&!74&'$!),!,%*$')!)3$!#A$)-3@
s M%&<!)3$!,.)4*'$!*'!=A$)-3$%@

s M*/$'#*,'#!<*44!:$!&(($(!&.),/&)*-&445@
s P,(*05!)3$!(*/$'#*,'#!&'(!-,/74$)$!)3$!#A$)-3@
s M$)$%/*'$!)3$!($7)3?!&'(!-,/74$)$!)3$!0$&).%$@

Z,.!.#$!$F)%.($(!0$&).%$#!<3$'!5,.!<&')!),!-%$&)$!#,4*(!#3&7$#!<*)3*'!7&%)#@!For E
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=$4$-)*'+!E)$/#!&'(!L(*)*'+!M*/$'#*,'#

/%2C:2623)&"5*b&'(6&'()&5'
� E)$/#!&.),/&)*-&445!3*+34*+3)
� S$,/$)%5?!M&)./#?!6,/7,'$')#

@2623)&"5*>#)&"5:
� M*%$-)45!,'!)3$!/,($4
� N%,/!)3$!/,($4!)%$$
� y.$%5*'+!)3$!/,($4
� "#$!)3$!e.$%5!4*#)

Q<&)&5'*U&125:&"5:
� M,.:4$X-4*-A
� J*+3)X-4*-A

�0M<$

@2623)&5'*05<*Q<&)&5'*R2"12)%$
s /%2C:2623)&"5*(&'(6&'()&5' &44,<#!5,.!),!>*#.&445!-,'0*%/!)3$!*)$/!)3&)!<*44!:$!#$4$-)$(!
:$0,%$!5,.!#$4$-)!*)@!C#!5,.!(%&+!)3$!-.%#,% ,>$%!)3$!+%&73*-#!<*'(,<?!#$4$-)&:4$!*)$/#!#.-3!
&#!+$,/$)%5!0$&).%$#?!(&)./!0$&).%$#?!,%!-,/7,'$')#!&%$!3*+34*+3)$(!*'!-5&'@!E0!5,.!4$&>$!
)3$!-.%#,% ,>$%!)3$!*)$/?!&!2,,42*7!(*#74&5#!)3$!'&/$!,0!)3$!3*+34*+3)$(!*)$/!&'(!*)!*#!&4#,!
(*#74&5$(!*'!)3$!=)&).#!W&%@

s E)$/#!-&'!:$!#$4$-)$(!<&%23)6$ ,'!)3$!/,($4!<3$'!3*+34*+3)$(?!,%!)3$5!-&'!:$!#$4$-)$(!0%,/!
)3$!1"<26*)%22@!C4)$%'&)*>$45!*)$/#!)3&)!-&'',)!:$!#$4$-)$(!(*%$-)45!E@$@!3*(($'!*)$/#!-&'!:$!
#$4$-)$(!:5!NA2%$&5'*)(2*1"<26?!)3*#!*'>,4>$#!/,>*'+!)3$!-.%#,%!,>$%!)3$!%$e.*%$(!*)$/!&'(!
%*+3)X-4*-A*'+!)3$!/,.#$!.')*4!)3$!($#*%$(!*)$/!*#!3*+34*+3)$(@!C!0*'&4!&4)$%'&)*>$!*#!),!&-)*>&)$!
)3$!NA2%$*6&:) <3*-3!7%,>*($#!&!4*#)!,0!&44!#$4$-)&:4$!*)$/#@

s Q<&)&5' *)$/#!(*/$'#*,'#!*#!7,##*:4$!:5!<"AB62C36&3=&5' )3$!*)$/!<3$'!3*+34*+3)$(@
s C4)$%'&)*>$45!<3$'!&'!*)$/!*#!#$4$-)$(!*)!).%'#!%$(!:5!($0&.4)?!&'5!(*/$'#*,'#!&##,-*&)$(!<*)3!
)3$!*)$/!-&'!)3$'!:$!#$$'?!:5!%&'()C36&3=&5' &'(!#$4$-)*'+!$(*)!0%,/!)3$!(%,7!(,<'!4*#)@
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I%*$')*'+!P,($4#

g""1

/05

@#&5

@0;2<*Y&2O:

@)05<0%<*>%&25)0)&"5

Y&2O*K"<2
� C(>&'-$(!I7)*,'#

�1=%;&>+M
�O+A)K+M
�:+A&%<$K

@)05<0%<*>%&25)0)&"5@)05<0%<*>%&25)0)&"5

g""1g""1 @#&5@#&5
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(631%5.*.+LI$#5+I5-K6!K.+I*3.2$5-7I2-I<:I"6/.!I2++."B!4LI2++."B!5-7I$#.I3.?.3.-*.I"6/.!I2-/I

*3.2$5-7I$#.I(631%5.*.I,+5-7I$#.I:3.2$.I=$6*1I/52!67IB6>)IR.?63.I(.I*3.2$.I2-4I"6/.!+I(.I
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J6I%2-I$#.I"6/.!LI%3.++I=T9NJLI"5//!.@*!5*1I2-/I/327I$#.I"6/.!)I

J#.IB.-.?5$I6?I$#5+I?,-*$56-2!5$4I5+I$#2$I(.I*2-I-6(IP,5*1!4I635.-$I"6/.!+I,+5-7I$#.I"5//!.I"6,+.I
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Module 3: Creating Manufacturing Models

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Lesson Activities: Day One

Labs

Demos

Lectures

Creating
Manufacturing

Operations

Creating
Manufacturing

Models
Introduction Creating

Workpieces

Creating
Workpieces with
the Stock Dialog

Box

Reviewing
Completed

Manufacturing
Models

Reviewing
Completed

Manufacturing
Models

Creating
Workpieces

using Sketcher

Creating
Workpieces with
the Stock Dialog

Box

Creating
Workpieces

using Sketcher

Creating
Manufacturing
Models with a

General
Assembly

Creating
Manufacturing
Models with a

Reference Model
and Workpiece

Creating
Manufacturing
Models with a

General
Assembly

Creating
Manufacturing
Models with a

Reference Model
and Workpiece

Creating
Manufacturing
Operations - I

Creating
Manufacturing
Operations - II

Creating
Manufacturing
Operations - I

Creating
Manufacturing
Operations - II

(Challenge)

Pro/FICIENCY
Daily

Assessments

Duration
• Lecture: 20 mins
• Demos : 20 mins
• Labs : 30 mins
• Total: 1 hr 15 mins

For E
duca

tio
nal 

Use
 O

nly



Slide 3 © 2002 PTC

Objectives

After completing this module, you should be able to:

� Describe the components that make up manufacturing models.

� Create manufacturing models by assembling an NC model assembly.

� Create manufacturing models by assembling a reference model and 
workpiece.

Overview
The next step in the manufacturing process involves creating manufacturing models. 
Manufacturing models typically consist of a reference model, and a workpiece assembled 
together. You can create manufacturing models using two different methods depending on 
your requirements. Manufacturing models are essential to the manufacturing process, 
containing reference models, workpieces, and all the other elements that make up the 
manufacturing process such as fixtures, operations, and NC sequences.
After successfully completing this module, you will be able to:

• Describe the components that make up manufacturing models.
• Create manufacturing models by assembling an NC model assembly.
• Create manufacturing models by assembling a reference model and workpiece.
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Manufacturing Models

Simple Configuration

� Reference Model + Workpiece = Manufacturing Model 

Optional Configurations

� Multiple Reference Models and Workpieces

�Workpieces optional

++ ==

Manufacturing Models 
Manufacturing models typically consist of a reference model (representing the final designed 
component) and a workpiece assembled together. The workpiece represents the un-machined 
stock material.

If you are not concerned with simulating the machining of the workpiece or creating an as-
machined version of the workpiece, then you do not need to use a workpiece. Therefore, the 
minimum configuration of a manufacturing assembly is one reference part.

Depending on your machining needs, the manufacturing model can be an assembly of any 
level of complexity, and can contain any number of independent reference models and 
workpieces. It can also contain other components that may be part of the manufacturing 
assembly, but have no direct effect on the actual machining process (for example, fixtures or 
clamps).

Manufacturing models are essential to the manufacturing process, containing reference 
models, workpieces and all the other elements that make up a manufacturing process such as 
fixtures, operations, and NC sequences.
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Creation Methods

Recommended method
� Assemble an NC Model Assembly

�Consists of a Reference Model and Workpiece

�Resulting Structure

Manufacturing ModelManufacturing Model

NC Model AssemblyNC Model Assembly

Reference 

Model

Reference 

Model

Workpiece

Model

Workpiece

Model

Manufacturing 
Model Assembly

Manufacturing 
Model Assembly

● Example Filenames● Example Filenames

COVER.MFGCOVER.MFG

COVER_NC.ASMCOVER_NC.ASM

COVER.PRTCOVER.PRT COVER_NC_WRK.PRTCOVER_NC_WRK.PRT

COVER.ASMCOVER.ASM

Creating Manufacturing Models
There are two methods for creating manufacturing models.
The recommended method is to assemble a previously created NC model assembly. The NC 
model assembly can be retrieved directly into the manufacturing model, there is no need to 
position components within the assembly, and the models are automatically classified correctly 
as a reference model and a workpiece model.
When a manufacturing model is created in this way, it consists of the following separate files: 

• The manufacturing model, often called the process file, contains all the manufacturing 
process information such as operation, workcell, and NC sequence information. It has the 
format ”manufacturing model name”.mfg

• The manufacturing assembly, this file is created automatically and stores the assembly 
information for the manufacturing model. It has the format “manufacturing model 
name”.asm

• The NC model assembly, this file is already created during the creation of the NC model 
assembly, and contains the reference model and the workpiece. It has the format “NC 
model name”.asm.

• The design model, it has the format “reference model name”.prt.
• The workpiece it has the format “workpiece model name”.prt.

The diagrams shows the resulting structure, and example file names.For E
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Creation Methods

Alternative method

� Assemble a Reference Model and a Workpiece 
�Assemble Reference Model

�Assemble (or Create) Workpiece

�Resulting Structure 
● Example Filenames● Example Filenames

Manufacturing ModelManufacturing Model

Reference 

Model

Reference 

Model

Workpiece

Model

Workpiece

Model

Manufacturing 
Model Assembly

Manufacturing 
Model Assembly

MOLD_CAVITY.MFGMOLD_CAVITY.MFG

MOLD_CAVITY.PRTMOLD_CAVITY.PRT MOLD_CAVITY_WP.PRTMOLD_CAVITY_WP.PRT

MOLD_CAVITY.ASMMOLD_CAVITY.ASM

Creating Manufacturing Models
An alternative method is to create the manufacturing model by assembling a reference  model, 
and then assembling (or creating) a workpiece.
The reference model is retrieved first and the workpiece model is positioned relative to the 
reference model.
The diagrams shows the resulting structure, and example file names.
When a manufacturing model is created in this way, it consists of the following separate files: 

• The manufacturing model - often called the process file, contains all the manufacturing 
process information such as operation, workcell, and NC sequence information. It has the 
format ”manufacturing model name”.mfg

• The manufacturing assembly - created automatically and stores the assembly information 
for the manufacturing model. It has the format “manufacturing model name”.asm

• The design model - it has the format “reference model name”.prt.
• The workpiece - it has the format “workpiece model name”.prt.
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Assembling the Workpiece

Method Details

� Workpiece positioned relative to the reference model

� Using Assembly Constraints

�Align
● Coincident
● Offset

�Mate
● Coincident
● Offset

�Co-ordinate System

� Insert

�Default

MATE

O
F

F
S

E
T

ALIGN

Assembling the Workpiece
To assemble the workpiece you need to uniquely configure the position of the workpiece 
relative to the reference model. 
This is achieved by using a series of assembly constraints.

• Align: Used to make two selected surfaces face in the same direction. The surfaces can 
be coincident or offset from each other by a distance.

• Mate: Used to make two selected surfaces face in the opposite direction. The surfaces 
can be coincident or offset from each other by a distance.

• Co-ordinate system: make two selected co-ordinate systems coincident.
• Insert: used for shafts and holes, you can insert a shaft into a hole. The hole and shaft axis 

become co-axial.
• Default: place the workpiece at the center (default position) of the manufacturing model. 
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Demonstrations

In this module, you will follow the instructor as they perform the 
following demonstrations:

� Creating Manufacturing Models with NC Model Assemblies. 

� Creating Manufacturing Models with a Reference Model and Workpiece. 

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercises. 

Demonstrations: 
• Creating Manufacturing Models with NC Model Assemblies.
• Creating Manufacturing Models with a Reference Model and Workpiece.

Scenario
• Throughout this course, the exercise scenarios are the same as the demo scenarios. 
• This has been done to build consistency between demos and lab exercises so as to enable 

“Tell me—Show me—Let me do.”

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercise
Once the demo is complete the students should use the steps in the training guide to complete 
the exercises.
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Summary

After successfully completing this module, you should know how to:

� Describe the components that make up manufacturing models.

� Create manufacturing models by assembling an NC model assembly.

� Create manufacturing models by assembling a reference model and 
workpiece.

Summary
After successfully completing this module, you should know how to:

• Describe the components that make up manufacturing models. 
• Create manufacturing models by assembling an NC model assembly.
• Create manufacturing models by assembling a reference model and workpiece.
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!""%<*@$:?!)3$'!#$4$-)!)3$!-,X,%(*'&)$!#5#)$/!,'!)3$!<,%A7*$-$!&'(!)3$!-,X,%(*'&)$!#5#)$/!
,'!)3$!%$0$%$'-$!/,($4?!&#!#3,<'!*'!)3$!0*+.%$!:$4,<@!

]7* 6,/74$)$!)3$!-,/7,'$')!74&-$/$')?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!!

!

N*+.%$!Vb!J$0$%$'-$!/,($4!&'(!<,%A7*$-$!#3,<*'+!-,X,%(*'&)$!#5#)$/#!#$4$-)$(@!

!

N*+.%$!\b!J$0$%$'-$!/,($4!&'(!<,%A7*$-$!&0)$%!&##$/:45@!For E
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nly



!)3+$DC_ $ #,+)1 .23$4)26@)/16, .23$4'?+&0 $

PIQMt6CRE2Z@PNS

PIQMt6CRE2Z@C=P

PIQMt6CRE2Z@1J2

PIQMt6CRE2ZtO1@1J2

P&'.0&-).%*'+!P,($4

O,%A7*$-$!P,($4

P&'.0&-).%*'+!P,($4!C##$/:45

J$0$%$'-$!P,($4

!

N*+.%$!rb!J$#.4)*'+!/,($4!#)%.-).%$!&'(!0*4$'&/$#@!

^7* =&>$!)3$!/&'.0&-).%*'+!/,($4!

_7* 64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$DCA $

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!-,/7,'$')#!)3&)!/&A$!.7!/&'.0&-).%*'+!/,($4#@!

• 6%$&)$!/&'.0&-).%*'+!/,($4#!:5!&##$/:4*'+!&'!G6!/,($4!&##$/:45@!

• 6%$&)$!/&'.0&-).%*'+!/,($4#!:5!&##$/:4*'+!&!%$0$%$'-$!/,($4!&'(!<,%A7*$-$@!
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!

!)3+$YCX$

K"<A62*

� #,+)1.23$4)26@)/16,.23$QG+,)1.'20$
<21,'?6/1.'2$
23$!'$F)!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$##!*'>,4>$#!-,'0*+.%*'+!/&'.0&-).%*'+!
,7$%&)*,'#@!P&'.0&-).%*'+!,7$%&)*,'#!&%$!-%$&)$(!:5!-,'0*+.%*'+!&!'./:$%!,0!
%$e.*%$(!$4$/$')#!#.-3!&#!)3$!)57$!,0!/&-3*'$!),,4!8<,%A-$449?!&'(!)3$!/&-3*'$!
D$%,!7,#*)*,'@!E'!&((*)*,'?!&!#$%*$#!,0!,7)*,'&4!$4$/$')#!-&'!:$!-,'0*+.%$(?!#.-3!
&#!)3$!%$)%&-)!#.%0&-$?!<,%A7*$-$!/&)$%*&4?!&'(!0*F).%$#@!I'-$!&'!,7$%&)*,'!*#!
-,'0*+.%$(?!G6!#$e.$'-$#!-&'!:$!-%$&)$(!)3&)!%$0$%$'-$!)3$!,7$%&)*,'q#!#7$-*0*-!
/&-3*'$!),,4!8<,%A-$449!&'(!/&-3*'$!D$%,!7,#*)*,'@!E)!*#!*/7,%)&')!),!.'($%#)&'(!
<35!$&-3!$4$/$')!*'!&'!,7$%&)*,'!*#!%$e.*%$(!&'(!<3$'!*)!*#!&77%,7%*&)$!),!
-,'0*+.%$!,7)*,'&4!$4$/$')#@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!/&'.0&-).%*'+!,7$%&)*,'#@!

• 6,'0*+.%$!#$4$-)$(!$4$/$')#!,0!/&'.0&-).%*'+!,7$%&)*,'#@
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!!!
1%,BLGSEGLLJ!O*4(0*%$

P,(.4$!\b!6%$&)*'+!P&'.0&-).%*'+!I7$%&)*,'#

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5

For E
duca

tio
nal 

Use
 O

nly



=4*($!c f!cddc!126

D0B:

U21":

D23)A%2:
!%20)&5'

K05A?03)A%&5'
>#2%0)&"5:

!%20)&5'
K05A?03)A%&5'

K"<26:
E5)%"<A3)&"5 !%20)&5'

S"%=#&232:

!%20)&5'
S"%=#&232:*O&)(
)(2*@)"3=*U&06"'

Z"X

92;&2O&5'
!"1#62)2<

K05A?03)A%&5'
K"<26:

92;&2O&5'
!"1#62)2<

K05A?03)A%&5'
K"<26:

!%20)&5'
S"%=#&232:

A:&5'*@=2)3(2%

!%20)&5'
S"%=#&232:*O&)(
)(2*@)"3=*U&06"'

Z"X

!%20)&5'
S"%=#&232:

A:&5'*@=2)3(2%

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
R252%06
8::21B6$

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
92?2%2532*K"<26
05<*S"%=#&232

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
R252%06
8::21B6$

!%20)&5'
K05A?03)A%&5'
K"<26:*O&)(*0
92?2%2532*K"<26
05<*S"%=#&232

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*E

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*EE

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*E

!%20)&5'
K05A?03)A%&5'
>#2%0)&"5:*C*EE
d!(06625'2e

/%"P[E!EQJ!a
Q;06A0)"%
U0&6$

8::2::125):

Q$##,'!C-)*>*)*$#b!M&5!I'$

UA%0)&"5

s Q$-).%$b!gr /*'#
s M$/,#!b!cr /*'#
s Q&:#!b!rd!/*'#
s 2,)&4b!g!3%!Vd /*'#
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=4*($!V f!cddc!126

I:;$-)*>$#

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*B2*0B62*)"f
� M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!/&'.0&-).%*'+!,7$%&)*,'#@!
� 6,'0*+.%$!#$4$-)$(!$4$/$')#!,0!/&'.0&-).%*'+!,7$%&)*,'#@!

>;2%;&2O
23$!'$F)!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$##!*'>,4>$#!-,'0*+.%*'+!/&'.0&-).%*'+!,7$%&)*,'#@!
P&'.0&-).%*'+!,7$%&)*,'#!&%$!-%$&)$(!:5!-,'0*+.%*'+!&!'./:$%!,0!%$e.*%$(!$4$/$')#!#.-3!&#!)3$!)57$!,0!
/&-3*'$!),,4!8<,%A-$449?!&'(!)3$!/&-3*'$!D$%,!7,#*)*,'@!E'!&((*)*,'?!&!#$%*$#!,0!,7)*,'&4!$4$/$')#!-&'!
:$!-,'0*+.%$(?!#.-3!&#!)3$!%$)%&-)!#.%0&-$?!<,%A7*$-$!/&)$%*&4?!&'(!0*F).%$#@!I'-$!&'!,7$%&)*,'!*#!
-,'0*+.%$(?!G6!#$e.$'-$#!-&'!:$!-%$&)$(!)3&)!%$0$%$'-$!)3$!,7$%&)*,'q#!#7$-*0*-!/&-3*'$!),,4!
8<,%A-$449!&'(!/&-3*'$!D$%,!7,#*)*,'@!E)!*#!*/7,%)&')!),!.'($%#)&'(!<35!$&-3!$4$/$')!*'!&'!,7$%&)*,'!*#!
%$e.*%$(!&'(!<3$'!*)!*#!&77%,7%*&)$!),!-,'0*+.%$!,7)*,'&4!$4$/$')#@!

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b
s M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!/&'.0&-).%*'+!,7$%&)*,'#@!
s 6,'0*+.%$!#$4$-)$(!$4$/$')#!,0!/&'.0&-).%*'+!,7$%&)*,'#@!
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=4*($!\ f!cddc!126

P&'.0&-).%*'+!I7$%&)*,'#

� P&'.0&-).%*'+!I7$%&)*,'#
�L&=F<*E>)PA+,+A+'+=$D
�3L,(+VE+=%+D

� LF&/74$!/&'.0&-).%*'+!,7$%&)*,'!),!/&-3*'$!,'$!#*($!,0!&!-,/7,'$')
� P&'.0&-).%*'+!I7$%&)*,'!-,')&*'#b

�7)%;<=+,$&&A,Q!&>@%+AAR,%&=F<*E>)$<&=
● 2,,4#

�7)%;<=+,W+>&,%&S&>M<=)$+,DKD$+'
�2+$>)%$,DE>F)%+G#A)=+
�H<I$E>+,D+$,E#
�3L,(+VE+=%+D

● N&-$!/*44!),7!,0!-,/7,'$')
● 1%,0*4$!/*44!,.)$%!<&44#
● J,.+3!,.)!7,-A$)
● N*'*#3!7,-A$)
● M%*44!3,4$#

K05A?03)A%&5'*>#2%0)&"5:
P&'.0&-).%*'+!,7$%&)*,'# &%$!/&($!.7!,0!&!'./:$%!,0!-,'0*+.%&:4$!$4$/$')#!#.-3!&#!/&-3*'$!),,4#?!
/&-3*'$!D$%,!7,#*)*,'#?!&'(!0*F).%$#@!
23$5!&4#,!-,')&*'!G6!#$e.$'-$#!)3&)!%$0$%$'-$!)3$!-,'0*+.%$( /&-3*'$ ),,4!8<,%A-$449 &'(!)3$!($0*'$(!
/&-3*'$!D$%,!7,#*)*,'@
N,%!$F&/74$?!5,.!-&'!-%$&)$!&'!,7$%&)*,'!),!/&-3*'$!,'$!#*($!,0!&!-,/7,'$')@
23$!,7$%&)*,'!-,'#*#)#!,0!&!'./:$%!,0!-,'0*+.%$(!$4$/$')#!#.-3!&#b
s 23$!/&-3*'$!),,4!8<,%A-$449!-,'0*+.%&)*,'@
s 23$!/&-3*'$!D$%,!7,#*)*,'!8-,'0*+.%$(!<*)3!&!-,X,%(*'&)$!#5#)$/9!X )3*#!&4#,!($0*'$#!)3$!(*%$-)*,'!,0!
)3$!F?5!&'(!D!&F*#!,'!)3$!/&-3*'$!),,4@

s C!%$)%&-)!#.%0&-$!<3*-3!)3$!),,4!%$)%&-)#!),!:$)<$$'!G6!#$e.$'-$#@
s C!0*F).%$!#$)!.7!X *'!)3*#!-&#$!&!>*-$!&##$/:45@

G6!#$e.$'-$#!-&'!)3$'!:$!-%$&)$(!)3&)!/&-3*'$!)3$!-,/7,'$')@!23$#$!#$e.$'-$#!&44!%$0$%$'-$!)3$!
/&-3*'$!),,4!&'(!)3$!/&-3*'$!D$%,!7,#*)*,'@!G6!#$e.$'-$#!-&'',)!:$!-%$&)$(!.')*4!)3$!/&'.0&-).%*'+!
,7$%&)*,'!*#!-,'0*+.%$(@

E'!#.//&%5?!/&'.0&-).%*'+!,7$%&)*,'# &%$!($0*'$(!&#!&!#$%*$#!,0!G6!#$e.$'-$#!7$%0,%/$(!:5 &!
#7$-*0*- /&-3*'$ ),,4!8<,%A-$449 &'(!%$0$%$'-*'+!&!#7$-*0*-!/&-3*'$!D$%,!7,#*)*,'@
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=4*($!r f!cddc!126

P&'.0&-).%*'+!I7$%&)*,'#

!"5?&'A%0B62*Q62125):
� J$e.*%$(!&'(!I7)*,'&4!L4$/$')#

92NA&%2<*Q62125):
� I7$%&)*,'!G&/$
�O,%A-$44 8P&-3*'$!257$9

�?&>@%+AA,3)'+
�?&>@%+AA,CK#+

● G./:$%!,0!CF$#
�?&>@%+AA,8)>)'+$+>D
�88263C,C)PA+

● E'0,%/&)*,'!*'!6Q!M&)&!0*4$#
�1DD&%<)$+M,C&&AD
�1DD&%<)$+M,(<$+,8)>)'+$+>,H<A+D

� P&-3*'$!K$%,!1,#*)*,'

9#$<&=)A

K05A?03)A%&5'*>#2%0)&"5:
23$!-,'0*+.%&:4$!$4$/$')#!<*)3*'!&!/&'.0&-).%*'+!,7$%&)*,'?!-&'!:$!(*>*($(!*'),!%$e.*%$(!&'(!,7)*,'&4@
92NA&%2<*Q62125):
s >#2%0)&"5*5012 X <3$'!-,'0*+.%*'+!&'!,7$%&)*,'!5,.!/.#)!7%,>*($!&!'&/$!0,%!*($')*0*-&)*,'@
s S"%=3266*dK03(&52*4""6e*C Z,.!/.#)!-,'0*+.%$!)3$!<,%A-$44!),!:$!.#$(?!)3$%$!&%$!/&'5!,7)*,'#?!
)3&)!-&'!:$!-,'0*+.%$(!<*)3*'!&!<,%A-$44
s S"%=3266*J012
s S"%=3266*4$#2 X )3*#!-&'!:$!P*44?!Q&)3$?!P*44B2.%'?!,%!O*%$!LMP@

s M$7$'(*'+!,'!)3$!<,%A-$44!)57$!)3$!'./:$%!,0!&F$#!-&'!:$!#7$-*0*$(
s N,%!P*44oV!CF*#!8($0&.4)9?!\!CF*#?!,%!r!CF*#@
s N,%!Q&)3$og!2.%%$)!8($0&.4)9!,%!c!2.%%$)#@
s N,%!P*44B2.%'oc!CF*#?!V!CF*#?!\!CF*#?!,%!r!CF*#!8($0&.4)9@
s N,%!O*%$!LMPoc!CF*#!8($0&.4)9!,%!\!CF*#@

s >#)&"506*S"%=3266*E)21:
s S"%=3266*/0%012)2%: X )3$%$!&%$!'./$%,.#!7&%&/$)$%#!#.-3!&#!

s 2,,4!)%&>$4!4*/*)#
s P&F*/./!#7*'(4$!#7$$(
s 23$!'&/$!,0!)3$!($0&.4)!7,#)X7%,-$##,%!&##,-*&)$(!<*)3!)3$!/&-3*'$@

s 23$!//9EJ4*)0B62 X $'&:4$#!/&-3*'*'+!*'0,%/&)*,'!#.-3!&#!z,7$%&)*,'!'&/$q!),!:$!,.)7.)!*'),!
6Q!(&)&!0*4$#@!23$!)&:4$!.#$#!5$#B',!04&+#!),!($)$%/*'$!*0!)3$!*'0,%/&)*,'!*#!,.)7.)@

s C'5!)""6: -%$&)$(!-&'!:$!&##,-*&)$(!<*)3!&!#7$-*0*-!<,%A-$44!8/&-3*'$!),,49
s E0!&!+4,:&4!:&)2*#0%012)2%*?&62 3&#!:$$'!-%$&)$(!*)!-&'!:$!&##,-*&)$(!<*)3!)3$!<,%A-$44@!=*)$!
7&%&/$)$%!0*4$#!-,')%,4!)3$!($0&.4)!/&'.0&-).%*'+!7&%&/$)$%!>&4.$#!.#$(!*'!G6!#$e.$'-$#@!N,%!
$F&/74$?!5,.!-,.4(!#$)!)3$!($0&.4)!#7*'(4$!#7$$(@

s 23$!103(&52*n2%"*#":&)&"5 *#!-,'0*+.%$(!:5!-%$&)*'+!,%!#$4$-)*'+!&!-,X,%(*'&)$!#5#)$/@!E)!&-)#!&#!
)3$!,%*+*'!8d?d?d9?!0,%!6Q!(&)&!,.)7.)?!&'(!($0*'$#!)3$!(*%$-)*,'!,0!)3$!F?5!&'(!D!&F$#@!
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P&'.0&-).%*'+!I7$%&)*,'#

I2$*>#)&"506*Q62125):
� J$)%&-)!=.%0&-$B14&'$

�2+$>)%$,X+<*;$

� N*F).%$#
�X&AM,?&>@#<+%+

� =),-A!8O,%A7*$-$9!P&)$%*&4
�7)$+><)A,LE$$<=*,O)$)

� N%,/!&'(!H,/$!1,*')#

I2$*>#)&"506*Q62125):
H$%$!&%$!#,/$!,0!)3$!/,%$!*/7,%)&')!,7)*,'&4!$4$/$')#b
s 23$!%2)%03)*:A%?032*d"%*#6052e #7$-*0*$#!)3$!4$>$4!),!<3*-3!)3$!),,4!%$)%&-)#!),!:$)<$$'!/&-3*'*'+@!
E)!-&'!:$!-%$&)$(!(.%*'+!)3$!-,'0*+.%&)*,'!,0!)3$!,7$%&)*,'!,%!4&)$%!<3$'!-%$&)*'+!&'!G6!#$e.$'-$@!E)!
*#!-%$&)$(!:5!-%$&)*'+!&'!*'0*'*)$!(&)./!74&'$!*'!)3$!/&'.0&-).%*'+!/,($4@

s [&X)A%2: &%$!7&%)#!,%!&##$/:4*$#!)3&)!3$47!,%*$')!&'(!3,4(!)3$!<,%A7*$-$ (.%*'+!&!/&'.0&-).%*'+!
,7$%&)*,'@!23$5!&%$!.#$0.4!:$-&.#$!)3$5!-&'!:$!$&#*45!&-)*>&)$(!&'(!($X&-)*>&)$(@

s E0!5,.!#7$-*05!)3$!:)"3=*dO"%=#&232e*10)2%&06F 5,.!-&'!&.),/&)*-&445!4,&(!*'!-.))*'+!(&)&!)3&)!<*44!
#$)!($0&.4)!>&4.$#!0,%!#7*'(4$!#7$$(?!-.))*'+!0$$(?!-.))*'+!($7)3?!&'(!),,4!#)$7!,>$%@

s E0!-,'0*+.%$(?![%"1*05<*b"12*#"&5): #$%>$!&#!#)&%)!&'(!0*'*#3!7,#*)*,'#!0,%!G6!#$e.$'-$#@
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=4*($!i f!cddc!126

M$/,'#)%&)*,'

E5*)(&:*1"<A62F*$"A*O&66*?"66"O*)(2*&5:)%A3)"%*0:*)(2$*#2%?"%1*)(2*
?"66"O&5'*<21"5:)%0)&"5f

� 6%$&)$ &!/&'.0&-).%*'+ ,7$%&)*,' 0,%!)3$!&4./*'./!-,>$%

>532*)(2*<21"5:)%0)&"5*&:*3"1#62)2F*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:27*

U21"5:)%0)&"5f
s 6%$&)$ &!/&'.0&-).%*'+ ,7$%&)*,' 0,%!)3$!&4./*'./!-,>$%@

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!

^2$44!/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
I'-$!)3$!($/,!*#!-,/74$)$!)3$!#).($')#!#3,.4(!.#$!)3$!#)$7#!*'!)3$!)%&*'*'+!+.*($!),!-,/74$)$!)3$!
$F$%-*#$#@
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Q;06A0)2*$"A%*#%"'%2::f
� C-3*$>$!)3$!-,.%#$!,:;$-)*>$#@
� "#$!1%,BNE6ELG6Z!&##$##/$')!e.$#)*,'#@
� C7745!1%$-*#*,'!Q$&%'*'+@

/%23&:&"5*D20%5&5'
s D20%5f :5!4*#)$'*'+!),!4$-).%$#?!<&)-3*'+!($/,#?!&'(!-,/74$)*'+!4&:!$F$%-*#$#@
s 8::2::f*5,.%!7%,+%$##!<*)3!1%,BNE6ELG6Z@
s E1#%";2f 23$!'$F)!(&5!)3$!*'#)%.-),%!%$>*$<#!)3$!$F&/!%$#.4)#!,0!)3$!+%,.7!&'(!%$>*$<#!)3,#$!
),7*-#!)3&)!%$-$*>$(!)3$!0$<$#)!-,%%$-)!&'#<$%#@

R2))&5'*@)0%)2<
s W$0,%$!4.'-3!,'!)3$!0*%#)!(&5!,0!-4&##?!#$)!.7!)3$!-.#),/$%!&--,.')#@!
s O3$'!)3$!-.#),/$%#!&%$!%$).%'*'+!0%,/!4.'-3?!%$0$%!)3$/!),!)3$!'$<!C77$'(*F@!
s H&>$!)3$/!)&A$!)3$!#&/74$!$F&/@!
s J$>*$<!)3$!%$#.4)#!,0!)3$!+%,.7!&'(!.#$!&#!&'!*-$:%$&A$%@

U0&6$*42:):
M$#-%*7)*,'b!N,%!$&-3!-,.%#$?!r!'$<!gd!e.$#)*,'!$F&/#!:&#$(!.7,' )3$!),7*-#!-,>$%$(!$&-3!(&5@

b"O*)"*A:2*&)f
s "#$!)3$!-.#),/$%!&--,.')#!&4%$&(5!#$).7!0,%!)3$!#&/74$!$F&/@!
s C)!)3$!$'(!,0!$&-3!(&5!)3$!-.#),/$%#!)&A$!)3$!gd!e.$#)*,'!$F&/!%$4&)*'+!),!)3&)!(&5#q!),7*-#@!
s 23$!'$F)!/,%'*'+?!%$>*$<!)3$!%$#.4)#!,0!)3$!+%,.7@!
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8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!/&'.0&-).%*'+!,7$%&)*,'#@!
� 6,'0*+.%$!#$4$-)$(!$4$/$')#!,0!/&'.0&-).%*'+!,7$%&)*,'#@

@A110%$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,< ),b
s M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!/&'.0&-).%*'+!,7$%&)*,'#@
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4'?6&+$Y$O)($:J+,/.0+0!
:J+,/.0+$X[$#,+)1.23$)$4)26@)/16,.23$QG+,)1.'2$@',$18+$
L&6K.26K$#'-+,$

U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!&#!($#-%*:$(!*'!

)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!-,'0*+.%$!#$4$-)$(!$4$/$')#!,0!&!/&'.0&-).%*'+!,7$%&)*,'!),!$'&:4$!

/&-3*'*'+!,0!)3$!&4./*'./!-,>$%@!23*#!*'>,4>$#!-%$&)*'+!&!<,%A-$44?!&!/&-3*'$!D$%,?!&!%$)%&-)!

#.%0&-$?!#7$-*05*'+!)3$!<,%A7*$-$!/&)$%*&4?!-%$&)*'+!&!11JEG2!)&:4$?!&'(!#$))*'+!.7!&!0*F).%$@!C'!

&((*)*,'&4!-3&44$'+$!$F$%-*#$!*#!&>&*4&:4$!0,%!#).($')#!),!-,'0*+.%$!&!/&'.0&-).%*'+!,7$%&)*,'!0,%!

)3$!/,4(!-&>*)5@!!

P&'.0&-).%*'+!,7$%&)*,'#!&%$!$##$')*&4!),!)3$!/&'.0&-).%*'+!7%,-$##@!23$5!-,')&*'!/&'5!

$4$/$')#!)3&)!/&A$!.7!&!/&'.0&-).%*'+!7%,-$##!#.-3!&#!<,%A-$44#?!/&-3*'$!D$%,#?!&'(!0*F).%$#@!

G6!#$e.$'-$#!-&'',)!:$!-%$&)$(!.')*4!)3$!/&'.0&-).%*'+!,7$%&)*,'!*#!-,'0*+.%$(@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6,'0*+.%$!#$4$-)$(!$4$/$')#!,0!/&'.0&-).%*'+!,7$%&)*,'#@!

*/+2),.'!
23$!'$F)!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$##!)57*-&445!*'>,4>$#!-%$&)*'+!/&'.0&-).%*'+!,7$%&)*,'#@!
2,!$'&:4$!/&-3*'*'+!,0!)3$!&4./*'./!-,>$%?!5,.!#$)X.7!&!/&'.0&-).%*'+!,7$%&)*,'!*'!)3$!
7%$>*,.#45!-%$&)$(!/&'.0&-).%*'+!/,($4!,0!)3$!&4./*'./!-,>$%@!23*#!*'>,4>$#!-%$&)*'+!&!<,%A-$44?!
&!/&-3*'$!D$%,?!&!%$)%&-)!#.%0&-$?!#7$-*05*'+!)3$!<,%A7*$-$!/&)$%*&4?!-%$&)*'+!&!11JEG2!)&:4$?!
&'(!#$))*'+!.7!&!0*F).%$@!2,!&##*#)!*'!>*$<*'+!)3$!/&'.0&-).%*'+!/,($4!*'!(*00$%$')!7,#*)*,'#!5,.!
&4#,!-%$&)$!&!#$%*$#!,0!'&/$(!>*$<#@!
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@)2#*G7*I7$'!)3$!/&'.0&-).%*'+!/,($4!0,%!)3$!&4./*'./!-,>$%!

IQ.I*2-I!6*2$.I$#.I?6!/.3I?63I$#5+I.>.3*5+.I2-/I+.$I$#5+I2+I6,3I(6315-7I/53.*$63)IQ.I*2-I$#.-I6%.-I

$#.I"2-,?2*$,35-7I"6/.!I6?I$#.I*6K.3)I

G7* E'!)3$!'&>*+&),%?!#$4$-)!)3$!N,4($%!W%,<#$%!)&:?!&'(!:%,<#$!),!
3fhA:2%:h:)A<25)hO&6<?&%2i1?'i..-h1"<A62-H?!%*+3)X-4*-A?!&'(!#$4$-)!K0=2*S"%=&5'*
U&%23)"%$7!

,7* 64*-A![&62*j*>#25!),!,7$'!)3$!/&'.0&-).%*'+!/,($4!0,%!)3$!&4./*'./!-,>$%b!6IRLJ@PNS@!

@)2#*,7*6%$&)$!&!'&/$(!>*$<?!)3$'!-%$&)$!&'!,7$%&)*,'?!-,'0*+.%$!&!VX&F*#!/*44*'+!<,%A-$44?!
-%$&)$!&!11JEG2!)&:4$?!&'(!-,'0*+.%$!)3$!#),-A!/&)$%*&4@!

Q.I*2-I3.@635.-$I$#.I"6/.!I$6IK5.(I$#.I,-/.3+5/.^I$#5+I5+I$#.I+5/.I(.I5-$.-/I$6I.K.-$,2!!4I

"2*#5-.)IQ.I*2-I2!+6I+2K.I$#5+IK5.(I?63I?,$,3.I3.?.3.-*.)IH+5-7I$#.IC.-,IC2-27.3LI(.I*2-I6%.-I

$#.IS%.32$56-I/52!67IB6>LI2$I$#5+I%65-$I(.I*2-I$4%.I$#.I-2".I6?I6,3I"2*#5-.I$66!LII2-/I*3.2$.I2I

DDO9<JI$2B!.)IDDO9<JI$2B!.+I23.I5"%63$2-$IB.*2,+.I(.I*2-I6,$%,$I,+.?,!I"2-,?2*$,35-7I

5-?63"2$56-I$6I:8I/2$2I?5!.+IB4I*#2-75-7I$#.I6%$56-I?!27+I$6I4.+)I

[$I$#5+I%65-$LI(.I*2-I+%.*5?4I$#.I(631%5.*.I"2$.352!I?63I$#.I6%.32$56-LI5-I$#5+I*2+.I2!,"5-,")I

:6-?57,35-7I$#.I(631%5.*.I"2$.352!I2$I$#5+I+$27.I(5!!I.-2B!.I,+I$6I+.$I/.?2,!$I$66!I?../+LI$66!I

+%../+LI2-/I*,$$5-7I/.%$#+I(#.-I*3.2$5-7I<:I+.P,.-*.+)IJ#.+.I/.?2,!$IK2!,.+I23.IB2+./I6-I

(631%5.*.I"2$.352!I2-/I36,7#5-7I63I?5-5+#5-7I*,$$5-7I*6-/5$56-+)I

G7* 2,!#$$!)3$!.'($%#*($!,0!)3$!/,($4?!%,)&)$!)3$!/,($4!:5!gkd{!&%,.'(!)3$!FX&F*#!,0!)3$!#7*'!
-$')$%?!-4*-A!Y&2O*j*>%&25)0)&"5*j*92"%&25)@!E'!)3$!I%*$')&)*,'!(*&4,+!:,F?!-3&'+$!)3$!
257$!(%,7X(,<'!4*#)!0%,/!I%*$')!:5!J$0$%$'-$!),!U$501&3*>%&25)@!23$'!-4*-A!)3$!=7*'!
6$')$%!CF*#!*-,'?!&'(!)57$!v180w!&#!)3$!FX&F*#!%,)&)*,'!&'+4$@!

,7* LF7&'(!)3$!=&>$(!R*$<#!*')$%0&-$?!)57$!vbottom-triw!*'!)3$!G&/$!)$F)!:,F?!&'(!-4*-A!)3$!
@0;2!:.)),'@!64,#$!)3$!I%*$')&)*,'!(*&4,+!:,F@!!

!

N*+.%$!gb!P,($4!%,)&)$(!:5!gkd{!&%,.'(!)3$!FX&F*#!,0!)3$!#7*'!-$')$%@!

.7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*@2)A#?!&'(!,7$'!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F@!

H7* 64*-A!)3$!P&-3*'$!2,,4!M*&4,+!*-,'?!&'(!,7$'!)3$!G6!P&-3*'$!2,,4!=$).7!(*&4,+!:,F?!)57$!
vfadal_vmcw!*'!)3$!P&-3*'$!G&/$!)$F)!:,F@!

For E
duca

tio
nal 

Use
 O

nly



!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$YCZ $

\7* 6%$&)$!&!11JEG2!)&:4$u!-4*-A!)3$!11JEG2!,7)*,'?!)3$'!#$4$-)!!%20)2!),!,7$'!)3$!11JEG2!
<*'(,<@!64*-A!)3$!U84Qi4EKQ!*)$/?!&'(!-4*-A!)3$!a2:!,7)*,'!&)!)3$!:,)),/!,0!)3$!<*'(,<@!
63&'+$!)3$!0,44,<*'+!*)$/#!),!5$#@!

2&:4$!gb!11JEG2!2&:4$!I7)*,'#!

E)21* >#)&"5*
MC2Lt2EPL! Z$#!
I1LJC2EIGt6IPPLG2=! Z$#!
2IIQt2CWQL! Z$#!
IGQZtI"21"2t"=LMt2IIQ=! Z$#!
G6t=Ly"LG6LtGCPL! Z$#!
G6t=Ly"LG6Lt6IPPLG2=! Z$#!

]7* 64,#$!)3$!11JEG2!<*'(,<?!)3$'!@0;2!)3$!11JEG2!)&:4$!8&--$7)!)3$!($0&.4)!'&/$9?!#$4$-)!
U"52P92)A%5?!&'(!-4,#$!)3$!P&-3*'$!2,,4!=$).7!(*&4,+!:,F@!

^7* E'!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F?!#$4$-)!06A1&5A1!*'!)3$!=),-A!P&)$%*&4!(%,7X(,<'!4*#)@!

@)2#*.7*6%$&)$!)3$!/&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/!&'(!)3$!%$)%&-)!#.%0&-$@!

Q.I*2-I*3.2$.I$#.I"2*#5-.IA.36I%6+5$56-LI.-+,35-7I$#2$I(.I*3.2$.I$#.I*6@63/5-2$.I+4+$."I5-I$#.I

*6K.3I2++."B!4IB4I+.!.*$5-7I5$I5-I$#.I"6/.!I$3..)I=.!.*$5-7I$#3..I+,3?2*.+I6-I$#.I(631%5.*.LI(.I

*2-I%6+5$56-I$#.I*6@63/5-2$.I+4+$."I5-I$#.I?36-$@!.?$@$6%I*63-.3I6?I$#.I(631%5.*.)IQ.I*2-I+.$I$#.I

/53.*$56-I6?I$#.I2>.+I$6I"2$*#I6,3I3.P,53.".-$+LI2-/I3.-2".I$#.I*6@63/5-2$.I+4+$."I$6I"21.I5$I

.2+5.3I$6I5/.-$5?4)IQ.I*2-I2!+6I*3.2$.I2I3.$32*$I+,3?2*.I2-/I%6+5$56-I5$I3.!2$5K.I$6I6,3I"2*#5-.IA.36I

%6+5$56-)IQ#.-I$#.I6%.32$56-I/.?5-5$56-I5+I*6"%!.$.LI(.I*2-I3.-2".I$#.I3.$32*$I+,3?2*.I5-I$#.I

"6/.!I$3..I$6I"21.I5$I.2+5.3I$6I5/.-$5?4)II

J#.I"2*#5-.IA.36I%6+5$56-I2*$+I2+I$#.I63575-I?63I:8I/2$2I6,$%,$LI2-/I/.?5-.+I$#.I/53.*$56-I6?I$#.I>LI

4I2-/IAI2>.+)IJ#.I3.$32*$I+,3?2*.I+%.*5?5.+I$#.I!.K.!I$6I(#5*#I$#.I$66!I3.$32*$+I$6IB.$(..-I*,$$5-7)III

;'1+[$
2.%'!,00!)3$!(*#74&5!,0!)3$!:4$'($(!:&-A+%,.'(!*'!)3$!+%&73*-#!<*'(,<!),!/&A$!
>*$<*'+!,0!-,X,%(*'&)$!#5#)$/!&F$#!$&#*$%@!

G7* 64*-A!Y&2O*j*U&:#60$*@2))&5':*j*@$:)21*!"6"%:?!-4$&%!)3$!W4$'($(!W&-A+%,.'(!-3$-A!
:,F?!&'(!-4*-A!>I!),!-,/74$)$!)3$!-,'0*+.%&)*,'@!

,7* 2.%'!,'!)3$!(*#74&5!,0!-,X,%(*'&)$!#5#)$/#?!*0!',)!&4%$&(5!>*#*:4$!*'!)3$!+%&73*-#!<*'(,<@!

.7* 6%$&)$!&!/&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/!7,#*)*,'$(!&)!)3$!0%,')X4$0)X),7!-,%'$%!,0!)3$!
<,%A7*$-$@!E'!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F?!-4*-A!)3$!P&-3*'$!K$%,!*-,'?!)3$'!#$4$-)!
!%20)2!*'!)3$!PC6H!6=Z=!/$'.?!<3$'!7%,/7)$(!),!7*-A!&!/,($4!),!-%$&)$!)3$!-,,%(*'&)$!
#5#)$/!*'?!#$4$-)!)3$!6IRLJ@C=P!&##$/:45!*'!)3$!/,($4!)%$$@!!

H7* 2,!%$0%$#3!)3$!#-%$$'?!-4*-A!Y&2O*j*92#0&5)@!
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#.%0&-$#@!2,!#$4$-)!3*(($'!#.%0&-$#!5,.!/.#)!/,>$!)3$!-.%#,%!,>$%!)3$!3*(($'!
#.%0&-$!&'(!%*+3)X-4*-A!),!3*+34*+3)!)3$!3*(($'!#.%0&-$@!

\7* =$4$-)!#.%0&-$#!),!-,'0*+.%$!)3$!-,X,%(*'&)$!#5#)$/!,%*+*'@!1%$##!&'(!3,4(!62JQ?!&'(!#$4$-)!
)3$!0%,')!&'(!),7!#.%0&-$#!,'!)3$!<,%A7*$-$!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!

!

N*+.%$!cb!=3,<*'+!#$4$-)$(!0%,')!&'(!),7!#.%0&-$#@!!

]7* 2,!#$4$-)!)3$!3*(($'!4$0)!#.%0&-$?!/,>$!)3$!-.%#,%!,>$%!)3$!/,($4!&#!#3,<'!*'!0,44,<*'+!
0*+.%$?!)3$'!7%$##!62JQ!p!%*+3)X-4*-A?!<3$'!)3$!3*(($'!4$0)!#.%0&-$!3*+34*+3)#!#$4$-)!*)@!

!

N*+.%$!Vb!=3,<*'+!#$4$-)$(!4$0)!#.%0&-$!3*+34*+3)$(@!

P.21[$
23$!-,X,%(*'&)$!#5#)$/!,%*+*'!<*44!/,>$!),!)3$!0%,')X),7X4$0)!-,%'$%!,0!)3$!<,%A7*$-$!
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^7* E'!)3$!6,,%(*'&)$!=5#)$/!(*&4,+!:,F?!#$4$-)!)3$!I%*$')&)*,'!)&:@!"#$!)3$!(%,7X(,<'!&F*#!
,7)*,'#!&'(!)3$!N4*7!:.)),'!),!/,(*05!)3$!,%*$')&)*,'!,0!)3$!&F$#!&#!#3,<'!*'!)3$!0,44,<*'+!
0*+.%$@!!

!

N*+.%$!rb!=3,<*'+!%$X,%*$')$(!Y?!Z!&'(!K!&F$#@!

_7* E'!)3$!6,,%(*'&)$!=5#)$/!(*&4,+!:,F?!#$4$-)!)3$!1%,7$%)*$#!)&:?!&'(!%$'&/$!)3$!-,X,%(*'&)$!
#5#)$/!),!vmach_csys_op010w@!64,#$!)3$!6,,%(*'&)$!=5#)$/!(*&4,+!:,F!<3$'!0*'*#3$(@!

L7* E'!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F?!-4*-A!)3$!J$)%&-)!=.%0&-$!*-,'?!#$4$-)!)3$!C4,'+!K!CF*#!
,7)*,'!&'(!)57$!v40w!UY)_bI5-)V!&#!)3$!D!(*#)&'-$@!64,#$!)3$!J$)%&-)!=$4$-)*,'!(*&4,+!:,F@!

G-7*64,#$!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F@!!

GG7*=$4$-)!)3$!%$)%&-)!#.%0&-$!*'!)3$!/,($4!)%$$!8CM2Pg9?!)3$'!%*+3)X-4*-A!&'(!%$'&/$!*)!
vretract_op010w@!

G,7*2.%'!,'!)3$!:4$'($(!:&-A+%,.'(!&+&*'@!64*-A!Y&2O*j*U&:#60$*@2))&5':*j*@$:)21*
!"6"%:?!#$4$-)!)3$!W4$'($(!W&-A+%,.'(!-3$-A!:,F?!&'(!-4*-A!>I!),!-,/74$)$!)3$!
-,'0*+.%&)*,'@!
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!)3+$YC_ $ #,+)1 .23$4)26@)/16, .23$QG+,)1 .'20$

!

N*+.%$![b!P&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/!&'(!%$)%&-)!#.%0&-$@!

@)2#*H7*6%$&)$!)3$!0*F).%$!#$).7!&'(!&##$/:4$!)3$!>*#$!&##$/:45@!

J6I*!235?4I$#.IK5.(I6?I$#.I"6/.!LI(.I$,3-I6??I$#.I/5+%!24I6?I2!!I/2$,"I?.2$,3.+)IQ.I*2-I6%.-I$#.I

N5>$,3.I/52!67IB6>I2-/I-2".I$#.I?5>$,3.I+.$,%I6%cXYX)IQ.I*2-I-6(I2//I2I*6"%6-.-$I$6I$#.I

?5>$,3.I+.$,%^I5-I$#5+I*2+.I(.I*2-I+.!.*$I$#.IW9=;)[=CI?36"I$#.I!5+$)IJ6I.-+,3.I$#.IK5+.I2++."B!4I

E2(+I23.I$#.I*633.*$I/5+$2-*.I2%23$LI(.I+.!.*$I$#.ISDXYXc9<=JI?36"I$#.I!5+$I6?I5-+$2-*.+)IIQ.I*2-I

%6+5$56-I$#.IK5+.I2++."B!4I,+5-7I$(6I"2$.I*6-+$325-$+I2-/I2-I2!57-I*6-+$325-$^I(.I*2-I2!+6I

/5+%!24I$#.IK5+.I2++."B!4I5-I2I+.%232$.I(5-/6(I$6I"21.I$#.I2++."B!4I%36*.++I.2+5.3I$6I

*6"%!.$.)I[!$.3-2$5K.!4LI(.I*2-I+%5-I$#.IK5+.I2++."B!4IB4I%3.++5-7I:JO8I`I[8JI2-/I"5//!.@*!5*1I

$#.I"6,+.I2-/I/327I$#.I"6/.!)I

S-*.I2++."B!./LI(.I*2-I*!6+.I$#.I?5>$,3.I+.$,%I2-/IS%.32$56-I/52!67IB6>.+)I

N5>$,3.+I23.I,+.?,!IB.*2,+.I$#.4I+#6(I#6(I"2*#5-./I*6"%6-.-$+I23.I#.!/I/,35-7I"2*#5-5-7I

2-/I$#.4I*2-IB.I.2+5!4I2*$5K2$./I2-/I/.@2*$5K2$./)I

G7* 2.%'!,00!)3$!(*#74&5!,0!(&)./!74&'$#?!(&)./!&F$#!&'(!(&)./!-,X,%(*'&)$!#5#)$/#@!

,7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*@2)A#*j*>#2%0)&"5!),!,7$'!)3$!I7$%&)*,'!=$).7!
(*&4,+!:,F@!

.7* 64*-A!)3$!N*F).%$!=$).7!*-,'!),!,7$'!)3$!(*&4,+!:,F?!)57$!vop_010w!*'!)3$!N*F).%$!=$).7!
G&/$!:,F@!

H7* 64*-A!)3$!C((!6,/7,'$')!*-,'!),!&((!&!-,/7,'$')!),!)3$!0*F).%$!#$).7u!#$4$-)!YE@Q78@K*
0%,/!)3$!4*#)!,0!/,($4#?!)3$'!#$4$-)!)3$!"#-G-i&5:)!0%,/!)3$!4*#)!,0!*'#)&'-$#@!

".G[$
23$!&##$/:45!7%,-$##!*#!$&#*$%!*0!5,.!(,!',)!(*#74&5!)3$!>*#$!&##$/:45!*'!)3$!/&*'!
+%&73*-#!<*'(,<!<3$'!#7$-*05*'+!&##$/:45!-,'#)%&*')#u!*'#)$&(!#3,<!)3$!>*#$!
&##$/:45!*'!&!#$7&%&)$!<*'(,<@!

\7* E'!)3$!6,/7,'$')!14&-$/$')!(*&4,+!:,F?!-4*-A!)3$!=3,<!6,/7,'$')!*'!&!=$7&%&)$!O*'(,<!
*-,'?!)3$'!%$/,>$!)3$!>*#$!&##$/:45!0%,/!(*#74&5*'+!*'!)3$!+%&73*-#!<*'(,<!:5!($X#$4$-)*'+!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$YCA $

)3$!=3,<!6,/7,'$')!*'!C##$/:45!O*'(,<!*-,'@!L'#.%$!:,)3!)3$!/&'.0&-).%*'+!/,($4!&'(!
)3$!>*#$!&##$/:45!&%$!-4$&%45!>*#*:4$@!

;'1+[$
Z,.!'$$(!),!-%$&)$!)<,!/&)$!-,'#)%&*')#!&'(!&'!&4*+'!-,'#)%&*')!),!-,%%$-)45!7,#*)*,'!
)3$!>*#$!&##$/:45@!

]7* C##$/:4$!)3$!>*#$!&##$/:45?!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!E'!)3$!6,/7,'$')!14&-$/$')!
(*&4,+!:,F?!-3&'+$!)3$!0*%#)!-,'#)%&*')!)57$!0%,/!C.),/&)*-!),!K0)2?!)3$'!#$4$-)!)3$!3*(($'!
4$0)!#.%0&-$!,'!)3$!<,%A7*$-$!&'(!)3$!#/&44!>$%)*-&4!#.%0&-$!,'!)3$!-4&/7!7&(!7&%)@!

^7* !63&'+$!)3$!#$-,'(!-,'#)%&*')!)57$!0%,/!C.),/&)*-!),!K0)2?!)3$'!#$4$-)!)3$!3*(($'!:,)),/!
#.%0&-$!,'!)3$!<,%A7*$-$!&'(!)3$!#/&44!3,%*D,')&4!#.%0&-$!,'!)3$!-4&/7!7&(!7&%)@!

_7* 63&'+$!)3$!)3*%(!-,'#)%&*')!)57$!0%,/!C.),/&)*-!),!86&'5?!)3$'!#$4$-)!)3$!0%,')!#.%0&-$!,'!)3$!
<,%A7*$-$!&'(!)3$!>$%)*-&4!0%,')!#.%0&-$!,'!)3$!-4&/7!7&(!7&%)@!

!! !! !

N*+.%$!ib!=3,<*'+!)3$!)<,!/&)$!&'(!,'$!&4*+'!-,'#)%&*')#u!#$4$-)$(!7&*%#!,0!#.%0&-$#!&%$!3*+34*+3)$(@!

L7* O3$'!)3$!)3%$$!-,'#)%&*')#!3&>$!:$$'!-%$&)$(?!-4*-A!)3$!1%$>*$<!,7)*,'!*'!)3$!6,/7,'$')!
14&-$/$')!(*&4,+!:,F!),!-3$-A!)3$!>*#$!3&#!:$$'!7,#*)*,'$(!-,%%$-)45@!6,/74$)$!)3$!
-,/7,'$')!74&-$/$')!<3$'!#&)*#0*$(@!
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!)3+$YCXE $ #,+)1 .23$4)26@)/16, .23$QG+,)1 .'20$

!

N*+.%$!kb!N*'&4!&##$/:4$(!7,#*)*,'!,0!)3$!>*#$!&##$/:45!

G-7*64,#$!)3$!N*F).%$!=$).7!(*&4,+!:,F@!

GG7*64,#$!)3$!I7$%&)*,'!(*&4,+!:,F?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

@)2#*\7*6%$&)$!&!#$%*$#!,0!'&/$(!>*$<#@!

Q.I*2-I*3.2$.I2I+.35.+I6?I-2"./IK5.(+I$6I2++5+$I5-IK5.(5-7I$#.I"2-,?2*$,35-7I"6/.!I5-I/5??.3.-$I

%6+5$56-+)I=$23$5-7I(5$#I6,3I%3.K56,+!4I/.?5-./IP&$$&'S$><I-2"./IK5.(LI(.I*2-IA66"I5-I6-I$#.I
"6/.!I2-/I*3.2$.I2I-2"./IK5.(I*2!!Iop010-tri)IQ.I*2-I2!+6I3.@635.-$I$#.I"6/.!I$6I*3.2$.I2I

$6%IK5.(I*2!!./Iop010-topLI2-/I2I?36-$IK5.(I*2!!./Iop010-front)I

G7* "#*'+!)3$!K,,/!E'!*-,'!*'!)3$!),,4:&%!&)!)3$!),7!,0!)3$!+%&73*-#!<*'(,<?!D,,/!*'),!)3$!
/&'.0&-).%*'+!/,($4?!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!

,7* 2,!-%$&)$!&!'&/$(!>*$<!-4*-A!Y&2O*j*>%&25)0)&"5*j*92"%&25)?!*'!)3$!I%*$')&)*,'!(*&4,+!
:,F!)57$!vop010-triw!*'!)3$!G&/$!:,F?!&'(!#&>$!)3$!>*$<@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$YCXX $

!

N*+.%$!hb!=3,<*'+!#.++$#)$(!D,,/!<*'(,<!0,%!'&/$(!>*$<!,7dgdX)%*@!

.7* 2,!-%$&)$!&!),7!>*$<?!#$4$-)!)3$!),7!#.%0&-$!,0!)3$!<,%A7*$-$!0,%!J$0$%$'-$!g?!)3$'!-3&'+$!
)3$!J$0$%$'-$!c!(%,7X(,<'!,7)*,'!),!Z"))"1!&'(!#$4$-)!)3$!0%,')!#.%0&-$!,0!)3$!<,%A7*$-$!
0,%!J$0$%$'-$!c?!)3*#!%$,%*$')#!)3$!/,($4!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!!

H7* "#*'+!)3$!K,,/!*-,'?!D,,/!*'),!)3$!/,($4u!)57$!vop010-topw!*'!)3$!G&/$!:,F?!&'(!#&>$!
)3$!>*$<@!

!

N*+.%$!gdb!=3,<*'+!#.++$#)$(!D,,/!<*'(,<!0,%!'&/$(!>*$<!,7dgdX),7@!

\7* E'!)3$!I%*$')&)*,'!(*&4,+!:,F?!#$4$-)!"#-G-C)%&!0%,/!)3$!4*#)!,0!#&>$(!>*$<#!&'(!-4*-A!=$)@!

]7* 2,!-%$&)$!&!0%,')!>*$<?!-4*-A!)3$!=$4$-)!J$0$%$'-$!E-,'!0,%!J$0$%$'-$!g?!&'(!#$4$-)!)3$!0%,')!
#.%0&-$!,0!)3$!<,%A7*$-$@!23$'!-3&'+$!)3$!J$0$%$'-$!c!(%,7X(,<'!,7)*,'!),!9&'()!&'(!
#$4$-)!)3$!%*+3)!#.%0&-$!,0!)3$!<,%A7*$-$!0,%!J$0$%$'-$!c@!
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!)3+$YCXF $ #,+)1 .23$4)26@)/16, .23$QG+,)1 .'20$

^7* "#*'+!)3$!K,,/!*-,'?!D,,/!*'),!)3$!/,($4u!)57$!vop010-frontw!*'!)3$!G&/$!:,F?!&'(!
#&>$!)3$!>*$<@!!

!

N*+.%$!ggb!=3,<*'+!#.++$#)$(!D,,/!<*'(,<!0,%!'&/$(!>*$<!,7dgdX0%,')@!

_7* 64,#$!)3$!I%*$')&)*,'!(*&4,+!:,F@!64*-A!)3$!=&>$(!R*$<!Q*#)!*-,'u!#$4$-)!)3$!'&/$(!>*$<!
"#-G-C)%&!0%,/!)3$!4*#)!,0!>*$<#@!

L7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!

G-7*64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$YCXD $

:J+,/.0+$F[$#,+)1.23$)$4)26@)/16,.23$QG+,)1.'2$@',$18+$4'&?$
#)-.1H$M#8)&&+23+N$
Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!P&'.0&-).%*'+!P,($4#!<*)3!&!J$0$%$'-$!P,($4!&'(!&!O,%A7*$-$@!

*/+2),.'!
2,!$'&:4$!/&-3*'*'+!,0!)3$!/,4(!-&>*)5?!5,.!#$)!.7!&!/&'.0&-).%*'+!,7$%&)*,'!*'!)3$!
/&'.0&-).%*'+!/,($4!0,%!)3$!/,4(!-&>*)5@!Z,.!(,!',)!'$$(!),!-,'0*+.%$!)3$!#&/$!,7$%&)*,'!
$4$/$')#!&#!5,.!(*(!0,%!)3$!&4./*'./!-,>$%@!N,%!)3$!/,4(!-&>*)5?!5,.!-%$&)$!&!<,%A-$44?!&!
/&-3*'$!D$%,?!&'(!&!%$)%&-)!#.%0&-$!8&((*)*,'&4!*)$/#!<*44!:$!-,'0*+.%$(!(.%*'+!)3$!-%$&)*,'!,0!G6!
#$e.$'-$#9@!!

@)2#*G7*I7$'!)3$!/&'.0&-).%*'+!/,($4!0,%!)3$!/,4(!-&>*)5@!6%$&)$!&'!,7$%&)*,'?!&'(!-,'0*+.%$!&!
VX&F*#!/*44*'+!<,%A-$44@!

G7* I7$'!)3$!/&'.0&-).%*'+!/,($4!0,%!)3$!&4./*'./!-,>$%b!PIQMt6CRE2Z@PNS@!

!

N*+.%$!gcb!P,4(!-&>*)5!/&'.0&-).%*'+!/,($4@!

,7* "#*'+!)3$!P$'.!P&'&+$%?!,7$'!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F@!

.7* I7$'!)3$!P&-3*'$!2,,4!=$).7!(*&4,+!:,F?!%$)%*$>$!)3$!/&D&A!<,%A-$44!:5!#$4$-)*'+!
K8g8I7R/b!0%,/!)3$!4*#)@!

;'1+[$
J$)%*$>*'+!)3$!/&D&A!<,%A-$44!&4#,!%$)%*$>$#!&'(!&-)*>&)$#!&!#*)$!7&%&/$)$%!0*4$@!

H7* 64,#$!)3$!P&-3*'$!2,,4!=$).7!(*&4,+!:,F@!

\7* =$4$-)!:)226C.--CB(5!*'!)3$!=),-A!P&)$%*&4!(%,7X(,<'!4*#)@!
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!)3+$YCXY $ #,+)1 .23$4)26@)/16, .23$QG+,)1 .'20$

]7* 2.%'!,'!)3$!(*#74&5!,0!-,X,%(*'&)$!#5#)$/#?!*0!',)!&4%$&(5!>*#*:4$!*'!)3$!+%&73*-#!<*'(,<@!

^7* 6%$&)$!&!/&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/!7,#*)*,'$(!&)!)3$!0%,')X4$0)X),7!-,%'$%!,0!)3$!
<,%A7*$-$@!=$)!)3$!,%*$')&)*,'!,0!)3$!&F$#!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!J$'&/$!)3$!-,X
,%(*'&)$!#5#)$/!),!vmach_csysw@!

;'1+[$
O3$'!7%,/7)$(?!-%$&)$!)3$!-,X,%(*'&)$!#5#)$/!*'!)3$!PIQMt6CRE2Z@C=P!
&##$/:45?!&'(!#$4$-)!)3*#!&##$/:45!0%,/!)3$!/,($4!)%$$@!

_7* 6%$&)$!&!%$)%&-)!#.%0&-$!&4,'+!)3$!KX&F*#!,0!)3$!/&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/?!)57$!v5w!
UX)\XI5-)V!&#!)3$!D!(*#)&'-$@!!

L7* 64,#$!)3$!I7$%&)*,'!(*&4,+!:,F@!

G-7*J$'&/$!)3$!%$)%&-)!#.%0&-$!),!vretract_op010w!*'!)3$!/,($4!)%$$@!

!

N*+.%$!gVb!P&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/!&'(!%$)%&-)!#.%0&-$@!

GG7*=&>$!)3$!/&'.0&-).%*'+!/,($4!&'(!-4,#$!)3$!<*'(,<@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$YCXZ $

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!$4$/$')#!)3&)!/&A$!.7!/&'.0&-).%*'+!,7$%&)*,'#@!

• 6,'0*+.%$!#$4$-)$(!$4$/$')#!,0!/&'.0&-).%*'+!,7$%&)*,'#@!
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!

!)3+$ZCX$

K"<A62*

� #,+)1.23$"''&0$$
<21,'?6/1.'2$
6%$&)*'+!),,4#!*#!&'!$##$')*&4!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$##?!&#!&!),,4!/.#)!
:$!-,'0*+.%$(!0,%!$&-3!G6!#$e.$'-$!5,.!-%$&)$@!2,,4#!-&'!:$!-%$&)$(!<3$'!)3$!
<,%A-$44!*#!-%$&)$(!,%!)3$5!-&'!:$!-,'0*+.%$(!&#!'$$($(!0,%!$&-3!G6!#$e.$'-$@!
I'-$!&!),,4!*#!-,'0*+.%$(!)3$!*'0,%/&)*,'!-&'!:$!#),%$(!&'(!.#$(!&+&*'@!!

23$%$!&%$!)3%$$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(?!&'(!#A$)-3$(@!L&-3!)57$!,0!),,4!
*#!-%$&)$(!*'!&!(*00$%$')!<&5!&'(!*#!($#*+'$(!0,%!&!#7$-*0*-!7.%7,#$@!E)!*#!*/7,%)&')!
),!.'($%#)&'(!)3$!(*00$%$'-$#!:$)<$$'!$&-3!)57$!,0!),,4!&'(!<3$'!)3$5!#3,.4(!
:$!.#$(@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!(*00$%$'-$#!:$)<$$'!)3$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(!&'(!
#A$)-3$(@!

• M$#-%*:$!3,<!),!#7$-*05!),,4!0$$(#!&'(!#7$$(#!:5!-,'0*+.%*'+!#),-A!/&)$%*&4@!

• 6%$&)$!(*00$%$')!)57$#!,0!$(*)$(!),,4#!)3%,.+3!)3$!-,'0*+.%&)*,'!,0!),,4!
7&%&/$)$%#@
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!1%,BLGSEGLLJ!
O*4(0*%$

P,(.4$!rb!6%$&)*'+!2,,4#

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$# D36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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D0B:

U21":

D23)A%2:
!%20)&5'

/%"?&62*K&66&5'
@2N2A532:

!%20)&5'
[032*K&66&5'
@2N2A532:

!%20)&5'*4""6:
M:&5'

K05A?03)A%&5'
/0%012)2%:

!%20)&5'*05<
83)&;0)&5'*@&)2
/0%012)2%*?&62:

!%20)&5'*4""6:

!%20)&5'*4""6: !%20)&5'*05<
83)&;0)&5'*@&)2
/0%012)2%*?&62:

!%20)&5'
[032*K&66&5'
@2N2A532:

!%20)&5'
[032*K&66&5'
@2N2A532:

!%20)&5'
/%"?&62*K&66&5'
@2N2A532:

!%20)&5'
/%"?&62*K&66&5'
@2N2A532:

/%"P[E!EQJ!a
Q;06A0)"%
U0&6$

8::2::125):

Q$##,'!C-)*>*)*$#b!M&5!2<,

UA%0)&"5
s Q$-).%$b!gr /*'#
s M$/,#!b!cd /*'#
s Q&:#!b!\d!/*'#
s 2,)&4b!g!3%!gr /*'#
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I:;$-)*>$#

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*B2*0B62*)"f
� M$#-%*:$!)3$!(*00$%$'-$#!:$)<$$'!)3$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(!
&'(!#A$)-3$(@!

� M$#-%*:$!3,<!),!#7$-*05!),,4!0$$(#!&'(!#7$$(#!:5!-,'0*+.%*'+!#),-A!
/&)$%*&4@

� 6%$&)$!(*00$%$')!)57$#!,0!$(*)$( ),,4#!)3%,.+3!)3$!-,'0*+.%&)*,'!,0!),,4!
7&%&/$)$%#@

>;2%;&2O
6%$&)*'+!),,4#!*#!&'!$##$')*&4!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$## &#!&!),,4!/.#)!:$!-,'0*+.%$(!0,%!$&-3!
G6!#$e.$'-$!5,.!-%$&)$@!2,,4#!-&'!:$!-%$&)$(!<3$'!)3$!<,%A-$44!*#!-%$&)$(!,%!)3$5!-&'!:$!-,'0*+.%$(!
&#!'$$($(!0,%!$&-3!G6!#$e.$'-$@!!I'-$!&!),,4!*#!-,'0*+.%$(!)3$!*'0,%/&)*,'!-&'!:$!#),%$(!&'(!.#$(!
&+&*'@!
23$%$!&%$!)3%$$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(?!&'(!#A$)-3$(@!L&-3!)57$!,0!),,4!*#!-%$&)$(!*'!&!
(*00$%$')!<&5!&'(!*#!($#*+'$(!0,%!&!#7$-*0*-!7.%7,#$@!E)!*#!*/7,%)&')!),!.'($%#)&'(!)3$!(*00$%$'-$#!
:$)<$$'!$&-3!)57$!,0!),,4!&'(!<3$'!)3$5!#3,.4(!:$!.#$(@!

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b
s M$#-%*:$!)3$!(*00$%$'-$#!:$)<$$'!)3$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(!&'(!#A$)-3$(@!
s M$#-%*:$!3,<!),!#7$-*05!),,4!0$$(#!&'(!#7$$(#!:5!-,'0*+.%*'+!#),-A!/&)$%*&4@
s 6%$&)$!(*00$%$')!)57$#!,0!$(*)$( ),,4#!)3%,.+3!)3$!-,'0*+.%&)*,'!,0!),,4!7&%&/$)$%#@!

For E
duca

tio
nal 

Use
 O

nly



=4*($!\ f!cddc!126

2,,4!257$#

4(%22*4""6*4$#2:

� L(*)$(

� =,4*(

� =A$)-3$(

6"22LJtMECP

QL
G
S
2H

6"22LJtMECP

QL
G
S
2H

6IJGLJtJCME"=

QL
G
S
2H

1IEG2
CGSQL

6"22LJtMECP

QUE4QU*4>>D@

6IG2JIQ!1IEG2

Vd
@d

k@d

[d@d

cr@d

@IQ4!bQU*4>>D

@>DEU*4>>D@>DEU*4>>D

4""6*4$#2:
2,,4#!-&'!:$!-%$&)$(!<3$'!)3$!<,%A-$44!*#!-%$&)$(!,%!)3$5!-&'!:$ -,'0*+.%$(!&#!'$$($(!0,%!$&-3!G6!
#$e.$'-$@!!I'-$!&!),,4!*#!-,'0*+.%$(!)3$!*'0,%/&)*,'!-&'!:$!#),%$(!&'(!.#$(!&+&*'@
23$%$!&%$!)3%$$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(?!&'(!#A$)-3$(@ L&-3!)57$!,0!),,4!*#!-%$&)$(!*'!&!
(*00$%$')!<&5!&'(!*#!($#*+'$(!0,%!&!#7$-*0*-!7.%7,#$@!
s L(*)$(!),,4#!&%$!.#$(!<3$'!',!#7$-*&4!),,4!%$7%$#$')&)*,'!*#!%$e.*%$(@
s =,4*(!),,4#!&%$!.#$(!<3$'!5,.!'$$(!),!$'3&'-$!)3$!),,4!(*#74&5!&'(!-3$-A!0,%!*')$%0$%$'-$!:$)<$$'!
)3$!),,4!&'(!<,%A7*$-$!<3$'!%$>*$<*'+!),,4!7&)3#@

s =A$)-3$(!),,4#!&%$!)57*-&445!.#$(!<3$'!&!','X#)&'(&%(!),,4!#3&7$!,%!&'!&4)$%'&)*>$!),,4!-,')%,4!
7,*')!*#!%$e.*%$(u!0,%!$F&/74$!(.%*'+!)%&;$-),%5!/*44*'+!5,.!-&' -%$&)$!&!#A$)-3$(!),,4!0,%!/&-3*'*'+!
#4,)#@

O$!<*44!%$>*$<!$&-3!)57$!*'!).%'@
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L(*)$(!2,,4#

� 2,,4#!-%$&)$(!:5!-,'0*+.%*'+!7&%&/$)$%#
� 2,,4!)57$ -,')%,4# 7&%&/$)$%#
N,%!$F&/74$b

�7<AA<=*
�O><AA<=*

� 1&%&/$)$%!>&4.$#!-,')%,4!#3&7$
�/+=*$;
�LE$$+>UO<)'
�(<M+U1=*A+
�L&>=+>U2)M<ED
� 8&<=$U1=*A+

� 2,,4!1&%&/$)$%!Q*:%&%*$#
�($)=M)>M<W+,$&&AD
�1N)<A)PA+,$&,)AA,ED+>D

!M44Q9iUE8K

DQ
J
R
4b

!>9JQ9i98UEM@

@EUQi8JRDQ

Z8DD*QJU*KEDD

9QRMD89*U9EDD

DQ
JR
4b

/>EJ4
8JRDQ

!M44Q9iUE8K

Q<&)2<*4""6:
L(*)$(!),,4#!&%$!-%$&)$(!:5!-,'0*+.%*'+!),,4!7&%&/$)$%#@
23$!&>&*4&:4$!),,4!7&%&/$)$%#!&%$!:&#$(!,'!)3$!)57$!,0!),,4!:$*'+!-,'0*+.%$(!0,%!$F&/74$!/*44*'+!,%!
(%*44*'+@
23$!),,4!7&%&/$)$%!>&4.$#!-,')%,4!)3$!),,4!#3&7$?!&!+%&73*-!*/&+$!,0!)3$!),,4!*#!(*#74&5$(!(.%*'+!
-,'0*+.%&)*,'@!
Z,.!-&'!-%$&)$!5,.%!,<'!),,4!4*:%&%5?!<3$%$!&44!)3$!),,4!7&%&/$)$%!0*4$#!&%$!#),%$(@!23*#!$'&:4$#!&--$##!
),!&!#)&'(&%(!#$)!,0!),,4#!0,%!%$)%*$>&4!*'),!/&'.0&-).%*'+!7%,-$##$#?!0,%!/,(*05*'+?!,%!0,%!#$))*'+!.7!'$<!
),,4#@

O3$'!74&5*'+!&!),,47&)3!)3$!),,4!*#!(*#74&5$(!:&#$(!,'!7&%&/$)$% >&4.$#@!
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=,4*(!2,,4#

� "#$(!),!$'3&'-$!),,4!(*#74&5
� 6=$+>F+>+=%+,%;+%@<=*

� J$+.4&%!1%,BLGSEGLLJ!1&%)!,%!C##$/:45
�7&M+A,M<'+=D<&=D,%&=$>&A,$&&A,D;)#+
�O<'+=D<&=,DK'P&AD,%&>>+D#&=M,$&,$&&A,
#)>)'+$+>D

�7&M+A,#)>)'+$+>D,%&>>+D#&=M,$&,$&&A,
#)>)'+$+>D

�O)$E',%&S&>M<=)$+,DKD$+',D#+%<F<+D,%&=$>&A,
#&<=$,

@"6&<*4""6:
Z,.!-&'!$'3&'-$!)3$!6Q!(&)&!(*#74&5!<3$'!-3$-A*'+!),,4!7&)3#?!&'(!-3$-A!0,%!*')$%0$%$'-$!:5!#3,<*'+!
&!l%$&4l!),,4@!

=,4*(!),,4#!7%,>*($!)3$!,7)*,'!),!(*#74&5!)3$!($0&.4)!),,4!#$-)*,'!,%!)3$!%$&4!),,4!/,($4@

23$!),,4!*#!-%$&)$(!&#!&!%$+.4&%!1%,BLGSEGLLJ!/,($4!87&%)!,%!&##$/:459?!&!'./:$%!,0!*)$/#!'$$(!),!
:$!-,'0*+.%$(b!

s 23$!/,($4q#!(*/$'#*,'#!&%$!%$4&)$(!),!),,4!7&%&/$)$%#?!:5!-3&'+*'+!(*/$'#*,'!#5/:,4#!),!
-,%%$#7,'(!),!),,4!7&%&/$)$%!'&/$#@

s L@+@b!4$'+)3?!-,%'$%t%&(*.#?!-.))$%t(*&/@

s P,($4!7&%&/$)$%#!&%$!#$)!),!-,%%$#7,'(!),!),,4!7&%&/$)$%#?!$@+@!),,4t/&)$%*&4?!'./t,0t)$$)3@

s 23$!#,4*(!/,($4!/.#)!&4#,!3&>$!&!(&)./!-,X,%(*'&)$!#5#)$/!'&/$(!2E1!),!%$7%$#$')!)3$!),,4!,%*+*'!
8,%!-,')%,4!7,*')9?!&'(!0,%!/*44*'+!&'(!3,4$/&A*'+ ),,4#!)3$!DX&F*#!,0!)3$!-,X,%(*'&)$!#5#)$/!/.#)!
7,*')!*'),!)3$!),,4@
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=A$)-3$(!2,,4#

� "#$(!*'!2%&;$-),%5!P*44*'+
�C&&A,D!+#$,)A&=*,$>)Y+%$&>K

� W$'$0*)#
�3&=SD$)=M)>M,$&&A,D;)#+D
�1A$+>=)$<N+,$&&A,%&=$>&A,#&<=$

� =A$)-3!&#!&!%$>,4>$(!7%,)%.#*,'
�(#+%<FK,%&=$>&A,#&<=$,<=,D@+$%;
�TD+,D@+$%;+>,%&S&>M<=)$+,DKD$+'

@=2)3(2<*4""6:
=A$)-3$(!),,4#!&%$!.#$(!*'!)%&;$-),%5!/*44*'+!<3$%$!)3$!),,4!*#!#<$7)!&4,'+!&!($0*'$(!)%&;$-),%5u!0,%!
$F&/74$!<3$'!/&-3*'*'+!#4,)#@
=A$)-3$(!),,4#!&%$!)57*-&445!.#$(!<3$'!&!','X#)&'(&%(!),,4!#3&7$!,%!&'!&4)$%'&)*>$!),,4!-,')%,4!7,*')!*#!
%$e.*%$(@!
23$!),,4!*#!#A$)-3$(!&#!&!%$>,4>$(!7%,)%.#*,'b

• 23$!#A$)-3!%$7%$#$')#!3&40!,0!)3$!),,4!-%,##X#$-)*,'@!23$!<3,4$!#A$)-3!/.#)!4*$!,'!,'$!#*($!
,0!)3$!&F*#!,0!#5//$)%5@!23$!&F*#!,0!#5//$)%5!/.#)!:$!>$%)*-&4?!<*)3!)3$!#A$)-3!45*'+!,'!)3$!
%*+3)@

• 23$!#$-)*,'!/.#)!:$!-4,#$(@

N,%!&!#A$)-3$(!),,4?!5,.!-&'!#7$-*05!&!-,')%,4!7,*')!,)3$%!)3&'!*)#!)*7!:5!&((*'+!&!-,,%(*'&)$!#5#)$/!),!
)3$!),,4!#$-)*,'!#A$)-3@!23$!),,4!<*44!)3$'!:$!#<$7)!#,!)3&)!*)# -,')%,4!7,*')!0,44,<#!)3$!#7$-*0*$(!
)%&;$-),%5@!
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2,,4!6.))*'+!M&)&

["%*Q03(*4""6
� 6,'0*+.%$!I7)*/./!N$$(#B=7$$(#BM$7)3X,0X6.)
� M&)&!:&#$(!,'

�($&%@,')$+><)A,$&,P+,')%;<=+M
�1##A<%)$<&=

● J,.+3*'+
● N*'*#3*'+

� M*%$-),%*$#!0,%!$&-3!/&)$%*&4

4""6*!A))&5'*U0)0
2,,4!-.))*'+!(&)&!-&'!:$!-%$&)$(!0,%!),,4#?!$'&:4*'+!5,.!),!-,'0*+.%$!,7)*/./!0$$(!%&)$#?!#7*'(4$!
#7$$(#?!&'(!($7)3X,0X-.)@
23$!(&)&!*#!:&#$(!,'!)3$!/&)$%*&4!),!:$!/&-3*'$(!&'(!)3$!&774*-&)*,'u!$*)3$%!%,.+3*'+!,%!0*'*#3*'+@
6.))*'+!(&)&!0*4$#!-&'!:$!-%$&)$(!0,%!$&-3!),,4!&'(!0,%!$&-3!<,%A7*$-$!/&)$%*&4@!!23*#!*'0,%/&)*,'!*#!
#),%$(!*'!&!(*%$-),%5!#)%.-).%$!<*)3!(*00$%$')!(*%$-),%*$#!0,%!$&-3!/&)$%*&4@

23$!0$$(!&'(!#7$$(!(&)&!-&'!:$!7&##$(!*'),!)3$!/&'.0&-).%*'+!7&%&/$)$%#!,0!&'!G6!#$e.$'-$@

s 23*#!-&'!:$!(,'$!&.),/&)*-&445!)3%,.+3!%$4&)*,'#!*'!)3$!/&'.0&-).%*'+!7&%&/$)$%#@

s I%!/&'.&445!:5!-3,,#*'+!),!-,75!)3$!(&)&!<3$'!-,'0*+.%*'+!/&'.0&-).%*'+!7&%&/$)$%#@
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M$/,'#)%&)*,'

E5*)(&:*1"<A62F*$"A*O&66*?"66"O*)(2*&5:)%A3)"%*0:*)(2$*#2%?"%1*)(2*
?"66"O&5'*<21"5:)%0)&"5f

� 6,'0*+.%*'+!),,4#!),!/&-3*'$!)3$!&4./*'./!-,>$%@

>532*)(2*<21"5:)%0)&"5*&:*3"1#62)2F*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:27*

U21"5:)%0)&"5f
s 6,'0*+.%*'+!),,4#!),!/&-3*'$!)3$!&4./*'./!-,>$%@

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!

^2$44!/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
I'-$!)3$!($/,!*#!-,/74$)$!)3$!#).($')#!#3,.4(!.#$!)3$!#)$7#!*'!)3$!)%&*'*'+!+.*($!),!-,/74$)$!)3$!
$F$%-*#$#@
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=.//&%5

8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!(*00$%$'-$#!:$)<$$'!)3$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(!
&'(!#A$)-3$(@!

� M$#-%*:$!3,<!),!#7$-*05!),,4!0$$(#!&'(!#7$$(#!:5!-,'0*+.%*'+!#),-A!
/&)$%*&4@

� 6%$&)$!(*00$%$')!)57$#!,0!$(*)$( ),,4#!)3%,.+3!)3$!-,'0*+.%&)*,'!,0!),,4!
7&%&/$)$%#@

@A110%$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,< ),b
s M$#-%*:$!)3$!(*00$%$'-$#!:$)<$$'!)3$!(*00$%$')!),,4!)57$#b!$(*)$(?!#,4*(!&'(!#A$)-3$(@!
s M$#-%*:$!3,<!),!#7$-*05!),,4!0$$(#!&'(!#7$$(#!:5!-,'0*+.%*'+!#),-A!/&)$%*&4@
s 6%$&)$!(*00$%$')!)57$#!,0!$(*)$( ),,4#!)3%,.+3!)3$!-,'0*+.%&)*,'!,0!),,4!7&%&/$)$%#@
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$ZCD $

4'?6&+$Z$O)($:J+,/.0+0!
:J+,/.0+$X[$#,+)1.23$:?.1+?$"''&0$

U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!&#!($#-%*:$(!*'!

)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!-,'0*+.%$!&!'./:$%!,0!),,4#!),!$'&:4$!/&-3*'*'+!,0!)3$!&4./*'./!

-,>$%@!N,%!$&-3!),,4!5,.!#7$-*05!)3$!),,4!)57$?!&'(!-,'0*+.%$!),,4!7&%&/$)$%#!),!-,')%,4!)3$!),,4!

#3&7$@!C44!)3$!),,4#!<*44!:$!-,'0*+.%$(!<*)3*'!)3$!NCMCQtRP6!<,%A-$44@!Z,.!&4#,!-,'0*+.%$!0$$(!

&'(!#7$$(!(&)&!0,%!$&-3!),,4!:5!%$&(*'+X*'!,7)*/./!),,4!0$$(#?!#7*'(4$!#7$$(#!&'(!($7)3!,0!-.)!

(&)&@!

6%$&)*'+!),,4#!*#!&'!$##$')*&4!#)$7!*'!)3$!/&'.0&-).%*'+!7%,-$##?!&#!&!),,4!/.#)!:$!-,'0*+.%$(!0,%!

$&-3!G6!#$e.$'-$!5,.!-%$&)$@!2,,4#!-&'!:$!-%$&)$(!<3$'!)3$!<,%A-$44!*#!-%$&)$(!,%!)3$5!-&'!:$!

-,'0*+.%$(!&#!'$$($(!0,%!$&-3!G6!#$e.$'-$@!I'-$!&!),,4!*#!-,'0*+.%$(?!)3$!*'0,%/&)*,'!-&'!:$!

#),%$(!&'(!.#$(!&+&*'@!

Q(\+/1.-+0!
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Module 

66  
! Using Manufacturing Parameters 

Introduction 
Manufacturing parameters are the primary means for controlling how an NC 
sequence is generated. You can specify and edit parameter values as needed. 
Manufacturing parameters can be configured and stored in global site files, or in 
NC specific parameter files. These files can be retrieved, and enable you to 
quickly and easily set suitable parameter values when creating NC sequences. 

Objectives  
After completing this module, you will be able to:  

• Describe how manufacturing parameters control NC sequences. 

• Describe the different methods used to set and edit parameter values. 

• Edit and activate site parameter files.
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Creating Milling Sequences with Pro/ENGINEER 
Wildfire

Module 6: Using Manufacturing Parameters

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must
have read and thoroughly understood the following materials:

� General Information 
� Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

� Pro/E Wildfire Documentation
� Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

� Pro/E Wildfire Milling
� Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

� Required Skills
� Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
� Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or 

equivalent Pro/E skills
� Ability to install and configure Pro/E Wildfire
� Ability to follow general classroom setup procedure
� Good understanding of manufacturing processes and terminology

For E
duca

tio
nal 

Use
 O

nly



Slide 2 © 2002 PTC

Labs

Demos

Lectures
Creating

Profile Milling
Seqeunces

Creating
Face Milling
Seqeunces

Creating Tools
Using

Manufacturing
Parameters

Creating and
Activating Site
Parameter files

Creating Tools

Creating Tools Creating and
Activating Site
Parameter files

Creating
Face Milling
Seqeunces

Creating
Face Milling
Seqeunces

Creating
Profile Milling

Seqeunces

Creating
Profile Milling

Seqeunces

Pro/FICIENCY
Evaluator

Daily
Assessments

Lesson Activities: Day Two

Duration
� Lecture: 15 mins
� Demos : 15 mins
� Labs : 30 mins
� Total: 1 hr 00 mins
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Objectives

After completing this module, you should be able to:
" Describe how manufacturing parameters control NC sequences.
" Describe the different methods used to set and edit parameter values.
" Edit and activate a site parameter file. 

Overview
� Manufacturing parameters are the primary means for controlling how NC sequences

are generated. It is important that you can specify the correct parameters and edit 
parameter values as needed. Manufacturing parameters can be configured and 
stored in global site files, or in NC specific parameter files. These files can be 
retrieved, and enable you to quickly and easily set suitable parameter values when 
creating NC sequences.

After successfully completing this module, you will be able to: 
� Describe how manufacturing parameters control NC sequences.
� Describe the different methods used to set and edit parameter values.
� Edit and activate a site parameter file. This is a means of setting default parameter 

values for future NC sequences.
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Manufacturing Parameters

General Description
" Manufacturing parameters

#Used to control NC sequences
#Determine how a toolpath is generated

" Example Parameters
#CUT_FEED = 100
#SPINDLE_SPEED = 500
#COOLANT_OPTION = FLOOD
#STEP_DEPTH = 2.5
#SCAN_TYPE = TYPE_SPIRAL

" Configuring Parameters
#Before creating an NC sequence
#During the creation of an NC sequence

Manufacturing Parameters
Creating NC sequences involves, selecting or creating geometry to machine, then 
determining how the toolpath is generated by modifying manufacturing parameters.
Manufacturing parameters enable toolpath control when creating NC Sequences. 

� Example Parameters:
� CUT_FEED �controls the feed rate of NC Sequences during cutting motions.
� SPINDLE_SPEED �controls spindle speed in NC Sequences.
� COOLANT_OPTION �controls if coolant is used and the specific coolant option to 

be output (ON, OFF, MIST, FLOOD or THRU)
� STEP_DEPTH � controls the incremental depth of each pass when cutting.
� SCAN_TYPE � controls the method of scanning the machined area.

� Configuring Parameters:
� You can set up default parameters before creating NC sequences. 

� You can create site parameter files to control the default values for all 
parameters.  

� You can also save parameters from NC Sequences to create a library and 
retrieve them when required.

� When creating NC Sequences you have several options for reusing previously 
saved parameters or you can edit the parameters manually.For E
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Manufacturing Parameters

" Parameter Categories
#Names
#Cut Options
#Cut Parameters
#Feed
#Machine
#Entry/Exit

" Required Parameters
#Values must be set to create an NC sequence

# E.g. CUT_FEED/SPINDLE_SPEED

" Optional Parameters
#Provide further control of toolpath

" Parameter Lists Vary
#Depending on type of NC sequence

Manufacturing Parameters
� Parameter Categories:

� Parameters are grouped into six logical categories, allowing you to quickly locate 
the relevant parameters to set. 

� Required Parameters:  
� These are parameters that you must set in order to create an NC sequence. 

� Examples are STEP_DEPTH, CUT_FEED and SPINDLE_SPEED.

� Optional Parameters:  
� Some parameters are optional and can be set if required and provide additional 

control of the toolpath.
� They are either not used or they can take their values from other parameters. 

� One example is TOOL_OVERLAP which can be used instead of STEP_OVER.  

� Parameters vary depending on the type of NC sequence being created.
� Some parameters such as feed rate and spindle speed will be present in all of the 

sequence types.
� Some parameters are specific to certain types of sequences.  When creating NC 

sequences, only the relevant parameters are available.For E
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Setting Parameter Values

Several Options
" Site parameter files
" Standard default values
" NC sequence parameter files 
" Using previous NC sequence values
" Direct editing

#Use model tree

Setting Parameter Values
Several Options
There are several ways to set the parameters for NC Sequences:

� Site parameter files allow you to set the default values for all NC sequence 
parameters.  When you create an NC Sequence, these default values are read in as 
the initial parameter values.  

� If you do not use a site file, standard default values for all parameters are 
automatically set. 

� When creating NC sequences, you also have the option to read in parameter values 
from a file, or you can copy the parameter values from a previous NC sequence in 
your model.

� You can also edit parameter values in NC sequences manually. 
� You can also configure the model tree to include NC sequence parameters and 

set the parameters directly in the model tree.
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Setting Parameter Values

Default Parameter Values
" Default value: �1 must be set 
" Other defaults can be left unchanged 

#Default value: �-� will be ignored

Setting Parameter Values
Default Parameter Values

� When creating NC sequences, parameters will have either the default values or if a 
site file is used, they will have the site file values. 

� If a parameter has an initial value of �1, it is a required parameter.  A value must 
be entered before continuing.

� If a parameter has an initial value of �-�, it is an optional parameter. No value is 
required.
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Site Parameter Files

" Types
#Mill, Turn, Holemaking or WEDM
#General (contains all parameters)

" Global Control
#Default parameter values
#Range of values
#Parameter visibility

" Active Site Files
#Default parameter values copied when creating NC sequences
#Modifying NC sequence parameter values breaks the link

Site Parameter Files
� Types: several types of site parameter files can be configured: Mill, Turn, 

Holemaking, or Wire EDM.  Each site type contains the parameters relevant to its NC 
sequence types.  A general site file contains all of the parameters in Pro/NC.

� Global Control: site files control the default values used in NC sequences.  They also 
control the range of values and the visibility of the parameters.  NC sequence 
parameters get their values from site values, so if a change is made to a site file, the 
change will effect all of the sequences that reference it within the Pro/NC model.

� Active Site Files: a site file must be activated for it to be used automatically when 
creating new NC sequences.  A site file can be activated manually (or a different site 
file selected) when defining NC sequence parameters.

� Editing parameter values breaks the link to the site file for that parameter.  
Changes made to that parameter in the site file will no longer be passed to the NC 
sequence.

� Site files can be de-activated in NC sequences.  All of the parameter values will 
be retained, but parameters will no longer inherit their values from the site file.

� Workcells & Site files
� One of each type of site file can be assigned to a workcell, or a single general site 

file can be assigned.  Pro/NC will automatically use the site file of the correct type 
when creating new NC sequences.
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Common Manufacturing Parameters

Many parameters common to all NC sequences
" Key Parameters 

#CUT_FEED
#SPINDLE_SPEED
#CLEAR_DIST
#TOLERANCE

" Others discussed in relevant modules
" All parameters listed in on-line help

TOLERANCE
Curved

Geometry

Common  Manufacturing Parameters
There are a number of manufacturing parameters that are common to all NC sequences.
Some of the key common parameters are:

� CUT_FEED: the feed rate used for cutting motion.
� SPINDLE_SPEED: specifies rotation rate for spindle.
� CLEAR_DIST: specifies the distance above the surface to be machined at which 

rapid feed ends and cut feed begins.
� TOLERANCE: tool paths approximate curved geometry by moving in small straight 

line increments. The maximum distance that the straight line path deviates from the 
curved geometry is set by TOLERANCE. 

� Other key parameters will be discussed in the relevant modules.
� All parameters are listed in the on-line help, together with explanations for all 

parameter values.
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Demonstration

In this module, you will follow the instructor as they perform the 
following demonstration:

" Using Parameters and Setting up Site files

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercise.

Demonstration: Using Parameters and Setting up Site Files

Scenario
� Throughout this course, the exercise scenarios are the same as the demo scenarios. 
� This has been done to build consistency between demos and lab exercises so as to 

enable �Tell me�Show me�Let me do.�

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercise
Once the demo is complete the students should use the steps in the training guide to 
complete the exercises.
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Summary

After successfully completing this module, you should know how to:
" Describe how manufacturing parameters control NC sequences.
" Describe the different methods use to set and edit parameter values.
" Edit and activate a site parameter file.

Summary

After successfully completing this module, you should know how to:
� Describe how manufacturing parameters control NC sequences.
� Describe the different methods use to set and edit parameter values.
� Edit and activate a site parameter file.
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Module 6 Lab Exercises 
Exercise 1: Creating and Activating Site Parameter Files 

Demonstration Instructions 

Preparation 
Complete the following tasks before running this demo for customers: 

• Practice running the demo so you can easily complete it. 

• Check for and review the errata sheet for this course. 

• Use Pro/ENGINEER Wildfire build code 2002380 or later. 

• Download and install the class files wildfire_milling_330.tar.gz as described in 

the classroom setup notes. 

Introduction 
In this demonstration, you create a site file.  Site files provide default values for the NC 

sequences.  We will discuss the various values you can enter for parameters and what some of 

the parameters control.  After creating the site file, we will activate it within the workcell. 

Objectives 

After successfully completing this exercise, you will know how to: 

• Edit and activate a site parameter file. 

Scenario 

In order to speed up the creation of NC sequences and to ensure that company standard 
parameter values are used, you will edit and activate a milling site parameter file that will set 
default parameter values for milling workcells. 

Parameters 
The following are site parameters modified in this exercise. 

Table 1: Parameter Descriptions 

Parameter Description 
LACE_OPTION For surface milling, specifies the shape of connection between 

the endpoints of neighboring cuts 
STEP_DEPTH  The incremental depth of each pass when cutting. 
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Parameter Description 
STEP_OVER   Distance between passes, within a slice 
ROUGH_STOCK_ALLOW Remaining stock after roughing passes. 
CUT_FEED Feed rate when cutting material. 
RETRACT_FEED  Feed rate when the tool moves away from the workpiece. 
FREE_FEED Feed rate used for rapid traverse, default is RAPID. 
SPINDLE_SPEED Specifies rotation rate for spindle 

COOLANT  Determines if coolant is used. 
CUTCOM Controls if cutter compensation is on or off. 
CLEAR_DIST Distance above surface to be machined at which rapid feed 

ends and cut feed begins. 
 

Step 1. Locate and open the cover manufacturing model. 

Before creating the parameter site file, we first need to locate the manufacturing model and open 

it using the folder navigator. Once we have located the folder for this exercise, we can set this as 

our working directory, and open the manufacturing model of the cover. 

1. In the navigator, select the Folder Browser tab, and browse to 
c:\users\student\wildfire_mfg_330\module06, right-click, and select Make Working 
Directory. 

2. Open COVER.MFG. 

Step 2. Create a site file. 

We can now create a milling site parameter file.  Site parameter files are useful because they 

allow us to set defaults for all NC sequence parameters.  We can also enter relations in site files 

to automatically transfer parameter values from our tool feed and speed data.  

Notice the headings at the top of the mill site window.  The various columns allow us to set the 

default value, the upper and lower range, the visibility in the NC Sequence Set Up, the visibility in 

the Information output, and the inheritance. 

Notice the tree structure on the left side, we can expand and collapse the categories as required. 

Notice the various entries in the Default values column.  The �1 entries indicate that the 

parameter is required and therefore must be specified when creating NC Sequences.  The dash 

values indicate an optional item, which can be configured if required. 

We can now set some new default values 

Changing the default LACE_OPTION to LINE_CONNECT specifies that for surface milling 

sequences, cut motions will be connected instead of retracting and repositioning between each 

pass. 
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The STEP_OVER parameter controls the tool step over between passes.  Setting it to 

TOOL_ROUGH_RADIAL_DEPTH will read in the value stored with the tool.  The ROUGH in the 

parameter name indicates that it will read in the tool information for roughing the current stock 

material. We could change the ROUGH to FINISH and read in the corresponding finish 

parameter. 

The STEP_DEPTH parameter controls the depth in Z of each pass.  Setting it to 

TOOL_ROUGH_AXIAL_DEPTH will read in the value stored with the tool. 

Setting the ROUGH_STOCK value to 0.75 will give us a standard amount of stock remaining for 

roughing sequences. 

Setting the CUT_FEED to TOOL_ROUGH_FEED_RATE will automatically read in the feed data 

value stored with the tool. 

Setting the RETRACT and FREE_FEED rates to zero will output RAPID feed rates whenever 

they are used.  

Setting the SPINDLE_SPEED to TOOL_ROUGH_SPINDLE_RPM will automatically read in the 

spindle speed stored with the tool 

We can set the default values for COOLANT and cutter compensation to on.  The CUTCOM will 

only be applied when machining with the side of the tool. 

Lastly, we set the default value for CLEAR_DIST, this controls the distance above the machined 

surface, at which the RAPID motion ends, and the PLUNGE_FEED begins. 

1. Using the Menu Manager, select Mfg setup > Param Setup > Site > Create, name the 
site file [RGH_3_AXIS], and select the Mill option. 

2. Review the contents of the site parameter file window. 

3. In the CUT OPTION category, enter the following values in the DEFAULT VALUE column: 

Table 2: Cut Option Default Values 

Manufacturing Parameter Default Value 
LACE_OPTION  LINE_CONNECT 

 

Note: 
LINE_CONNECT specifies that for surface milling sequences, cut motions will be 
connected instead of retracting and repositioning between each pass. 

4. In the CUT PARAM category enter the following values in the DEFAULT VALUE column: 

Table 3: Cut Parameter Default Values 
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Manufacturing Parameter Default Value 
STEP_DEPTH  TOOL_ROUGH_AXIAL_DEPTH 
STEP_OVER  TOOL_ROUGH_RADIAL_DEPTH 
ROUGH_STOCK_ALLOW 0.75 (0.03 in.) 

 

Note: 
TOOL_ROUGH_AXIAL_DEPTH and TOOL_ROUGH_RADIAL_DEPTH will use 
calculated values based on workpiece material and tool diameter. 

5. In the FEED category enter the following values in the DEFAULT VALUE column: 

Table 4:Feed Option Default Values 

Manufacturing Parameter Default Value 
CUT_FEED TOOL_ROUGH_FEED_RATE 
RETRACT_FEED  0 
FREE_FEED 0 

 

Note: 
TOOL_ROUGH_FEED_RATE will use a calculated value based on workpiece 
material and tool diameter. Entering zero for a feed rate will output a RAPID 
command for that feed rate. 

6. In the MACHINE category enter the following values in the DEFAULT VALUE column: 

Table 5: Machine Option Default Values 

Manufacturing Parameter Default Value 
SPINDLE_SPEED TOOL_ROUGH_SPINDLE_RPM 
COOLANT_OPTION  ON 
CUTCOM ON 

 

Tips & Techniques 
TOOL_ROUGH_SPINDLE_RPM will use a calculated value based on workpiece 
material and tool diameter. 

7. In the ENTRY/EXIT category enter the following values in the DEFAULT VALUE column: 

Table 6: Entry and Exit Default Values 

Manufacturing Parameter Default Value 
CLEAR_DIST 5 (0.20 in.) 

 

8. In the site tree window, click File > Exit, to close the window.  
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Note:  
Do not select Quit, you will lose all your work, you must select Exit. 

9. Save the site parameter file, select RGH_3_AXIS_MIL from the list.  

Note: 
Notice the site file name is appended with _MIL, to show it is a mill site file. 

10. Close all of the open menus. 

Step 3. Activate the site file within the workcell. 

Finally, we can activate the site file within the workcell so that it will be used when we create new 

NC sequences. Site files are set using the defaults button in the workcell dialog box. You must 

activate the site file by selecting the check box next to its name.  You can only associate a single 

site file of each type to your workcell.  This means that you can have separate site files for milling 

and holemaking active in your workcell.  If you use a general site file, you can only associate that 

one site file to the workcell. 

When you are creating an NC Sequence, you have the option to deactivate this site file, or to pick 

another site file. 

If we save this Workcell after we have activated our site file, the site file will be stored with the 

workcell. 

1. Using the Menu Manager, select Mfg Setup > Workcell to open the Workcell dialog box. 
Click the Defaults button, and select the RGH_3_AXIS_MIL check box.  This activates the 
site file. 

2. Complete the process and close the Workcell dialog box. 

Note: 
 You must activate the site file by selecting the check box next to its name.  You can 
only associate a single site file of each type to a workcell. 

3. Save the manufacturing model. 

4. Close all windows and erase all models from memory. For E
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Summary 
After successfully completing this module, you should know how to: 

• Describe how manufacturing parameters control NC sequences. 

• Describe the different methods used to set and edit parameter values. 

• Edit and activate site parameter files. 
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-%$&)*'+!&!/&)$%*&4!%$/,>&4!0$&).%$@
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P*44!=.%0&-$#

86)2%50)&;2*K03(&5&5'*92?2%2532:
� P&'.0&-).%*'+!S$,/$)%5
� 6%$&)$(!:$0,%$!,%!(.%*'+!G6!#$e.$'-$
� LF&/74$!#.%0&-$!)57$#

�HA)$
�0I$>EM+
�L&#K

K&66*@A%?032:
P*44!#.%0&-$#!-&'!:$!.#$(!&#!&4)$%'&)*>$!/&-3*'*'+!%$0$%$'-$#?!<3$'!/,($4!#.%0&-$#!&%$!',)!
&77%,7%*&)$?!0,%!$F&/74$!<3$'!0&-$!/*44*'+!/.4)*74$!/,($4!#.%0&-$#@

sP*44!#.%0&-$#!&%$!A',<'!&#!/&'.0&-).%*'+!+$,/$)%5@

s23$5!-&'!:$!-%$&)$(!:$0,%$!&'!G6!#$e.$'-$?!,%!(.%*'+!)3$!-%$&)*,'!,0!&'!G6!#$e.$'-$@

s23$!/,#)!-,//,'!#.%0&-$!)57$#!.#$(!&%$b

s N4&)b!-%$&)$!&!04&)!#.%0&-$!:5!#A$)-3*'+!&'!,.)4*'$!,'!&!#A$)-3*'+!74&'$@

s LF)%.($b!-%$&)$!&'!$F)%.($(!#.%0&-$!:5!#A$)-3*'+!&'!,.)4*'$!,'!& #A$)-3*'+!74&'$@

s 6,75b!-,75!$F*#)*'+!/,($4!#.%0&-$#!),!0,%/!&!'$<!/*44!#.%0&-$@!
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=4*($![ f!cddc!126

U$5!1&%&/$)$%# X Q&)$%&4!6,')%,4

� =6CGt2Z1L
�CZ80U-
�CZ80U5
�CZ80U930UO62
�CZ80U(8621/

� 6"2tCGSQL
� =2L1tIRLJ
� ,%!G"PWLJt1C==L=
� ,%!2IIQtIRLJQC1
� =2L1tIRLJtCM`"=2

PC6HEGLM
="JNC6L

2IIQtIRLJQC1

2I
I
Q

=2L1tIRLJ

G"PWLJt1C==L=!x!V

6"2t!CGSQL

I2$*/0%012)2%:*C D0)2%06*!"5)%"6
=6CGt2Z1Lb!
s 2Z1Ltg!/,>$#!:&-A!&'(!0,%)3!&-%,##!)3$!#.%0&-$@!!
s 2Z1LtV!*0!)3$%$!&%$!#$7&%&)$!D,'$#?!/&-3*'$#!$&-3!D,'$!#$7&%&)$45@!I)3$%<*#$!)3$!#&/$!&#!
2Z1Ltg@!

s 2Z1LtIGLtMEJ!/&-3*'$#!*'!,'$!(*%$-)*,'!&'(!%$)%&-)#!:$)<$$'!7&##$#@
s 2Z1Lt=1EJCQ!<*44!-%$&)$!&!#7*%&4!),,47&)3@

6"2tCGSQLb!23$!&'+4$!:$)<$$'!)3$!-.)!(*%$-)*,'!&'(!)3$!YX&F*#!,0!)3$!G6!=$e.$'-$!-,,%(*'&)$!
#5#)$/@

23$#$!)3%$$!7&%&/$)$%#!-,')%,4!)3$!#)$7X,>$%!(*#)&'-$?!)3$!0*'&4!),,47&)3!<*44!.#$!<3*-3$>$%!7&%&/$)$%!
7%,(.-$#!)3$!#/&44$#)!-&4-.4&)$(!#)$7X,>$%@
s =2L1tIRLJ!-,')%,4#!)3$!#)$7!,>$%!<*)3*'!&!#4*-$@!!
s I%!G"PWLJt1C==L=!-&'!:$!.#$(!),!$F74*-*)45!#$)!)3$!'./:$%!,0!7&##$#!),!)&A$!*'!$&-3!#4*-$@
s I%!2IIQtIRLJQC1!-&'!:$!.#$(!&#!&'!&4)$%'&)*>$!/$)3,(!),!-,')%,4!)3$!#)$7X,>$%!:&#$(!,'!)3$!
),,4!,>$%4&7@

E0!G"PWLJt1C==L=!*#!#$)!),!g!3,<$>$%?!#)$7X,>$%!*#!*+',%$(!&'(!,'$!7&##!*#!-%$&)$(!&)!)3$!-$')$%!,0!
)3$!/&-3*'$(!#.%0&-$!0,%!$&-3!#4*-$@ 8#$$!'$F)!#4*($9

23$!=2L1tIRLJtCM`"=2!7&%&/$)$%!&(;.#)# )3$!7&##$#!*'!)3$!#4*-$!),!#)&%)!&'(!0*'*#3!'$&%!)3$!$(+$#
,0!)3$!#.%0&-$!5,.!&%$!/&-3*'*'+@!!E)!,'45!%$(.-$# )3$!#)$7!,>$%!(*#)&'-$? &'(!&((# &'!$F)%&!7&##!*0!
'$$($(@ For E
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=4*($!i f!cddc!126

U$5!1&%&/$)$%# X Q&)$%&4!6,')%,4

� E0!G"PWLJt1C==L=!x!g
�9=+,#)DD,)A&=*,DE>F)%+,%+=$+>

� IGLt1C==tINN=L2
� EGE2ECQtLMSLtINN=L2
� NEGCQtLMSLtINN=L2

PC6HEGLM!="JNC6L

IGLt!1C==tINN=L2

p X

EGE2ECQ
LMSL

NEGCQ
LMSL

EGE2ECQtLMSLtINN=L2NEGCQtLMSLtINN=L2

I2$*/0%012)2%:*C D0)2%06*!"5)%"6
E0!G"PWLJt1C==L=!*#!#$)!),!g?!#)$7X,>$%!*#!*+',%$(!&'(!,'$!7&##!*#!-%$&)$(!&)!)3$!-$')$%!,0!)3$!
/&-3*'$(!#.%0&-$!0,%!$&-3!#4*-$@

23$!IGLt1C==tINN=L2!-,')%,4#!)3$!(*#)&'-$!&<&5!0%,/!)3$!-$')$%4*'$ )3$!#*'+4$!7&##!*#!/&($@

EGE2ECQtLMSLtINN=L2!&44,<#!5,.!),!,00#$)!)3$!0*%#)!7&##!<*)3!%$#7$-)!),!)3$!$(+$!,0!)3$!#.%0&-$!
:$*'+!/*44$(@!

NEGCQtLMSLtINN=L2!&44,<#!5,.!),!,00#$)!)3$!4&#)!7&##!<*)3!%$#7$-)!),!)3$!$(+$!,0!)3$!#.%0&-$!:$*'+!
/*44$(@
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=4*($!k f!cddc!126

U$5!1&%&/$)$%# X M$7)3!6,')%,4

� =2L1tML12H
� G"PWLJt6"2=
� WI22IPt=2I6UtCQQIO

JLNLJLG6L!PIMLQ

OIJU1EL6L!PC2LJECQ

2IIQ

=2
L1
tM
L1
2H

WI22IPt=2I6UtCQQIO

I2$*/0%012)2%:*C U2#)(*!"5)%"6
O3$'!.#*'+!&!<,%A7*$-$?!)3$!#)&%)*'+!3$*+3)!0,%!)3$!-.)#!<*44!:$ ($)$%/*'$(!:5!)3$!),7!,0!)3$!<,%A7*$-$@

23$!=2L1tML12H!7&%&/$)$%!-&'!:$!.#$(!),!#7$-*05!)3$!($7)3!:$)<$$'!$&-3!#4*-$!,%!)3$!
G"PWLJt6"2=!7&%&/$)$%!-&'!:$!.#$(!),!($)$%/*'$!)3$!'./:$%!,0!#4*-$#@!!

23$!7&%&/$)$%!)3&)!-%$&)$#!)3$!/,#)!#4*-$#!<*44!:$!.#$(@

E0!)3$!G"PWLJt6"2=!x!g!&'(!)3$!=2L1tML12H!*#!+%$&)$%!)3&'!)3$!($7)3!),!:$!/&-3*'$(?!)3$'!,'$!
7&##!*#!)&A$'!&)!0.44!($7)3@

23$!WI22IPt=2I6UtCQQIO!7&%&/$)$%!($)$%/*'$#!3,<!/.-3!#),-A!*#!4$0)!,'!)3$!/&-3*'$(!
#.%0&-$@!!23$!($0&.4)!(&#3!8X9!>&4.$!<*44!4$&>$!D$%,!#),-A@!
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=4*($!h f!cddc!126

U$5!1&%&/$)$%# X L')%5!&'(!LF*)

K8!bEJQU*@M9[8!Q

4>>D

G ,

. H

g@!C11JIC6HtME=2CG6L!p!=2CJ2tIRLJ2JCRLQ
c@!LGMtIRLJ2JCRLQ
V@!=2CJ2tIRLJ2JCRLQ
\@!LYE2tME=2CG6L!p!LGMtIRLJ2JCRLQ

LG2JZtLMSL!x!6LG2LJ
6QLCJCG6LtLMSL!x!6LG2LJ

I2$*/0%012)2%:
23$!=2CJ2tIRLJ2JCRLQ!&((#!&'!,00#$)!),!)3$!:$+*''*'+!,0!$&-3!7&##!*'!&!#4*-$@!!23$!
LGMtIRLJ2JCRLQ!&((#!&'!,00#$)!),!)3$!$'(!,0!$&-3!7&##!*'!&!#4*-$@

23$!C11JIC6HtME=2CG6L!7&%&/$)$%!<*44!&((!&'!$F)%&!&77%,&-3!(*#)&'-$!),!)3$!0*%#)!7&##!,0!$&-3!
#4*-$@!!23$!LYE2tME=2CG6L!7&%&/$)$%#!<*44!&((!&'!$F)%&!(*#)&'-$!),!)3$!4&#)!7&##!,0!$&-3!#4*-$@

23$!LG2JZtLMSL!7&%&/$)$%!-&'!:$!#$)!),!QLCMEGStLMSL!8)3$!($0&.4)9?!6LG2LJ!,%!HLLQ@!!23*#!
7&%&/$)$%!-,')%,4#!<3*-3!7,*')!,0!)3$!),,4!*#!.#$(!0,%!/$&#.%*'+ )3$!&77%,&-3!&'(!,>$%!)%&>$4!/,)*,'#!
<3$'!)3$!),,4!&77%,&-3!)3$!/&)$%*&4!0,%!$&-3!7&##!*'!&!#4*-$@

23$!6QLCJCG6LtLMSL!7&%&/$)$%!-&'!:$!#$)!),!HLLQ!8)3$!($0&.4)9?!6LG2LJ!,%!QLCMEGStLMSL@!!
23*#!7&%&/$)$%!-,')%,4#!<3*-3!7,*')!,0!)3$!),,4!*#!.#$(!0,%!/$&#.%*'+!)3$!$F*)!&'(!,>$%!)%&>$4!/,)*,'#!
<3$'!)3$!),,4!4$&>$#!)3$!/&)$%*&4!0,%!$&-3!7&##!*'!&!#4*-$@
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U$5!1&%&/$)$%#

49EKi4>iS>9I/EQ!Q

S&)(*0*S"%=#&232
� 2JEPt2ItOIJU1EL6L!x!GI
� 2,,47&)3!$F)$'(#!),!:,.'(&%5!,0!/&-3*'$(
#.%0&-$

� 2JEPt2ItOIJU1EL6L!x!ZL=
� 2,,47&)3!&(;.#)#!),!:,.'(&%5!,0!<,%A7*$-$

S&)("A)*0*S"%=#&232
� 2,,47&)3!$F)$'(#!),!:,.'(&%5!,0!/&-3*'$(
#.%0&-$

I2$*/0%012)2%:
2JEPt2ItOIJU1EL6L
N&-$!/*44*'+!#$e.$'-$#!:$3&>$!(*00$%$')45!($7$'(*'+!,'!*0!&!<,%A7*$-$!*#!*'!)3$!/,($4@

S&)(*0**O"%=#&232?!)3$!#)&%)*'+!3$*+3)!0,%!)3$!-.)#!<*44!&4<&5#!:$!,'$!-.)!($7)3!:$4,<!)3$!),7!,0!)3$!
<,%A7*$-$@!!

E0!2JEPt2ItOIJU1EL6L!*#!#$)!),!GI?!8),7!0*+.%$9b
s 23$!),,47&)3!/&-3*'$#!)3$!#$4$-)$(!#.%0&-$!<*)3,.)!%$+&%(!),!)3$ <,%A7*$-$!,.)4*'$@

E0!2JEPt2ItOIJU1EL6L!*#!#$)!),!ZL=?!8:,)),/!0*+.%$9b
s 23$!),,47&)3!$F)$'(#!,%!)%*/#!),!)3$!<,%A7*$-$!-%,##X#$-)*,'!&)!)3$!($7)3!,0!)3$!#.%0&-$!5,.!&%$!
/&-3*'*'+@!

S&)("A)*0*O"%=#&232?!)3$!#)&%)*'+!3$*+3)!0,%!)3$!-.)#!<*44!:$!($)$%/*'$(!$F-4.#*>$45!:5!)3$!#$e.$'-$!
7&%&/$)$%#!&'(!)3$!),,47&)3!-,/74$)$45!/&-3*'$#!)3$!#$4$-)$(!#.%0&-$@
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M$/,'#)%&)*,'

E5*)(&:*1"<A62F*$"A*O&66*?"66"O*)(2*&5:)%A3)"% 0:*)(2$*#2%?"%1*)(2*
?"66"O&5' <21"5:)%0)&"5f

� 6%$&)*'+!&!N&-$!P*44*'+!=$e.$'-$

>532*)(2*<21"5:)%0)&"5*&:*3"1#62)2F*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:27

U21"5:)%0)&"5f*!%20)&5'*[032*K&66&5'*@2NA2532:

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!^2$44!
/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
I'-$!)3$!($/,!*#!-,/74$)$!)3$!#).($')#!#3,.4(!.#$!)3$!#)$7#!*'!)3$!)%&*'*'+!+.*($!),!-,/74$)$!)3$!
$F$%-*#$#@
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=.//&%5

8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!0&-$!/*44*'+!7%,-$##@
� M$#-%*:$!)3$!A$5!0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� 6%$&)$!0&-$!/*44*'+!#$e.$'-$#@
� 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!0&-$!/*44*'+@
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!0&-$!/*44*'+@

@A110%$

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b
s M$#-%*:$!)3$!0&-$!/*44*'+!7%,-$##@
s M$#-%*:$!)3$!A$5!0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
s 6%$&)$!0&-$!/*44*'+!#$e.$'-$#@
s 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!0&-$!/*44*'+@
s 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!0&-$!/*44*'+@
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$BCD $

4'?6&+$B$O)($:J+,/.0+0!
:J+,/.0+$X[$#,+)1.23$I)/+$4.&&.23$*+56+2/+0$

U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!&#!($#-%*:$(!*'!

)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!-%$&)$!&!/*44!#.%0&-$!0,%!)3$!0&-*'+!#$e.$'-$!),!-%$&)$!&!/,(*0*$(!

),,47&)3!)3&)!%$04$-)#!)3$!<,%A7*$-$!#3&7$@!!Z,.!)3$'!-%$&)$!&!0&-*'+!#$e.$'-$!:5!.#*'+!)3$!

%$0$%$'-$!/,($4!#.%0&-$!),!#7$-*05!)3$!#.%0&-$!),!/&-3*'$@!Z,.!)3$'!%$0$%$'-$!)3$!/*44!#.%0&-$!0,%!

)3$!0&-*'+!#$e.$'-$!),!-%$&)$!&!/,(*0*$(!),,47&)3!)3&)!%$04$-)#!)3$!<,%A7*$-$!#3&7$@!!N*'&445?!5,.!

&(;.#)!)3$!7&%&/$)$%#!),!-%$&)$!)3$!0*'*#3$(!),,47&)3@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!0&-$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!0&-$!/*44*'+@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!0&-$!/*44*'+@!

*/+2),.'!
Z,.!&%$!',<!%$&(5!),!:$+*'!/&-3*'*'+!)3$!&4./*'./!-,>$%u!5,.!#)&%)!:5!-%$&)*'+!&!0&-$!/*44*'+!
#$e.$'-$!,'!,'$!#*($!,0!)3$!-,/7,'$')@!M.%*'+!)3$!-%$&)*,'!,0!)3*#!#$e.$'-$!5,.!&(;.#)!
#$e.$'-$!7&%&/$)$%#!&'(!%$0$%$'-$#!),!-%$&)$!&!/,%$!$00*-*$')!),,47&)3@!

!),)K+1+,0$
23$!0,44,<*'+!&%$!A$5!0&-$!/*44*'+!7&%&/$)$%#@!
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!)3+$BCY $ #,+)1 .23$I)/+$4. & & .23$*+56+2/+0$

2&:4$!gb!1&%&/$)$%!M$#-%*7)*,'#!

/0%012)2%* U2:3%&#)&"5*
=6CGt2Z1L! 23$!/$)3,(!,0!#-&''*'+!)3$!/&-3*'$(!&%$&@!
6"2tCGSQL! 23$!&'+4$!,0!-.)#!%$4&)*>$!),!G6!#$e.$'-$!-,,%(*'&)$!#5#)$/@!
=2L1tIRLJ! M*#)&'-$!:$)<$$'!7&##$#@!
G"PWLJt1C==L=! G./:$%!,0!7&##$#!7$%!#4*-$@!
2IIQtIRLJQC1! 2,,4!#)$7!,>$%!-&4-.4&)$(!:5!,>$%4&7!(*#)&'-$@!
=2L1tIRLJtCM`"=2! C(;.#)!=2L1tIRLJ!),!7%,>*($!-,/74$)$!-,>$%&+$!,0!

/&-3*'$(!&%$&@!
IGLt1C==tINN=L2! N,%!,'$!7&##!/*44*'+!,00#$)!7&##!),!4$0)!,%!%*+3)@!!
EGE2ECQtLMSLtINN=L2! I00#$)!)3$!-$')$%!,0!)3$!),,4!0%,/!)3$!*'*)*&4!$(+$@!
NEGCQtLMSLtINN=L2! I00#$)!)3$!-$')$%!,0!)3$!),,4!0%,/!)3$!0*'&4!$(+$@!
=2L1tML12H! 23$!*'-%$/$')&4!($7)3!,0!$&-3!-.)@!
G"PWLJt6"2=! 6&4-.4&)$!)3$!#)$7!($7)3!.#*'+!'./:$%!,0!-.)#@!
WI22IPt=2I6UtCQQIO! C/,.')!,0!#),-A!4$0)!,'!0*'&4!/&-3*'$(!#.%0&-$@!
C11JIC6HtME=2CG6L! LF)%&!&77%,&-3!(*#)&'-$!0,%!)3$!0*%#)!7&##!,0!$&-3!#4*-$@!
LYE2tME=2CG6L! LF)%&!$F*)!(*#)&'-$!0,%!)3$!4&#)!7&##!,0!$&-3!#4*-$@!
=2CJ2tIRLJ2JCRLQ! I00#$)!(*#)&'-$!&)!)3$!:$+*''*'+!,0!$&-3!7&##@!
LGMtIRLJ2JCRLQ! I00#$)!(*#)&'-$!&)!)3$!$'(!,0!$&-3!7&##@!
2JEPt2ItOIJU1EL6L! =7$-*0*$#!*0!)3$!),,4!*#!%$#)%*-)$(!),!/&-3*'*'+!*'#*($!)3$!

<,%A7*$-$@!
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#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$BCXX $

!

N*+.%$!ib!=3,<*'+!)3$!%$#.4)&')!),,47&)3@!

"''&$!)18$=+-.+7[$
W5!#$))*'+!&'!C11JIC6HtME=2CG6L!&'(!LYE2!(*#)&'-$?!)3$!),,4!-4$&%#!)3$!
<,%A7*$-$!&)!)3$!:$+*''*'+!&'(!$'(!,0!)3$!),,47&)3@!W5!#$))*'+!&!=2L1tML12H!,0!c!
UX)XgI5-)V?!<$!3&>$!V!7&##$#!8,.%!#),-A!*#!\@\!//9!UX)YbI5-)V?!',)*-$!)3$!)3*%(!7&##!*#!
/.-3!#/&44$%!)3&'!)3$!,)3$%!)<,@!23$!6"2tCGSQL!/&A$#!)3$!),,47&)3!%,)&)$!hd!
($+%$$#!%$4&)*>$!),!)3$!Y!&F*#@!

.7* I7$'!)3$!1&%&/$)$%!2%$$!<*'(,<!&'(!#$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!Vb!63&'+$(!6.)!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
G"PWLJt6"2=! V! 6"2!1CJCP!
6"2tCGSQL! d! 6"2!1CJCP!

H7* 14&5!)3$!),,47&)3!&+&*'!:5!#$4$-)*'+!/60$*/0)(*j*@3%225*/60$@!

!

N*+.%$!kb!=3,<*'+!)3$!%$#.4)&')!),,47&)3@!

"''&$!)18$=+-.+7[$
=$))*'+!)3$!G"PWLJt6"2=!),!V!<*44!-,/7.)$!&!#/&44$%!#)$7!($7)3!)3&'!c!UX)XgI5-)V!!
#,!G"PWLJt6"2=!<*44!,>$%%*($!)3$!=2L1tML12H!7&%&/$)$%!&'(!<$!+$)!V!$>$'45!
#7&-$(!7&##$#@*
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!)3+$BCXF $ #,+)1 .23$I)/+$4. & & .23$*+56+2/+0$

@)2#*]7*P,(*05!)3$!#$e.$'-$!7&%&/$)$%#!),!-,')%,4!)3$!,>$%!)%&>$4!,'!$&-3!7&##@!!63$-A!)3$!0*'&4!
),,47&)3!*'!R$%*-.)@!

Q.I*2-I"6/5?4I$#.I=J[OJcSW;OJO[W;8I2-/I;<McSW;OJO[W;8I$6I"21.I$#.I$66!I*,$I%2+$I

$#.I"2*#5-./I+,3?2*.I2$I$#.IB.75--5-7I2-/I.-/I6?I.2*#I%2++)III

Q.I*2-I2!+6I+.$I$#.I;<JOZc;MG;I2-/I:8;[O[<:;c;MG;I$6I,+.I$#.I*.-$.3I6?I$#.I$66!I2+I6,3I

3.?.3.-*.I%65-$I?63I/.$.3"5-5-7I$#.I6K.3I$32K.!I/5+$2-*.+)I

Q.I*2-I+.$I$#.I;MG;cSNN=;JI%232".$.3+I$6I"6K.I$#.I$66!%2$#I$6(23/I63I2(24I?36"I$#.I5-5$52!I

2-/I?5-2!I./7.+IU%2++.+V)II[I%6+5$5K.IK2!,.I"6K.+I$#.I$66!%2$#I5-$6I$#.I"2*#5-./I+,3?2*.LI

(#.3.2+I2I-.72$5K.IK2!,.I"6K.+I$#.I$66!%2$#I2(24I?36"I$#.I"2*#5-./I+,3?2*.)I

Q.I*2-IK.35?4I$#.I$66!%2$#I5-IW.35*,$)IIQ.I,+.I<:I:#.*1I$6I!2,-*#IW.35*,$)IIQ#.-I%!245-7I$#.I

$66!%2$#LI-6$5*.I$#.3.I23.I-6I*6!!5+56-+I63I76,75-7I2-/I(.I#2K.I"2*#5-./I/6(-I$6I6,3I?5-5+#I

+,3?2*.)II

G7* I7$'!)3$!1&%&/$)$%!2%$$!<*'(,<!&'(!#$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!\b!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
=2CJ2tIRLJ2JCRLQ! cr!UX)fgI5-)V! 6"2!1CJCP!
LGMtIRLJ2JCRLQ! cr!UX)fgI5-)V! 6"2!1CJCP!
LG2JZtLMSL! 6LG2LJ! LG2JZBLYE2!
6QLCJCG6LtLMSL! 6LG2LJ! LG2JZBLYE2!

,7* 14&5!)3$!),,47&)3!&+&*'!.#*'+!)3$!/60$*/0)(*j!@3%225*/60$!,7)*,'#@!

!

N*+.%$!hb!=3,<*'+!)3$!%$#.4)&')!),,47&)3@!

"''&$!)18$=+-.+7[$
63&'+*'+!)3$!LG2JZtLMSL!&'(!6QLCJCG6LtLMSL!),!6LG2LJ?!<$!#7$-*05!
<3*-3!7&%)!,0!)3$!),,4!),!/$&#.%$!)3$!,>$%!)%&>$4!0%,/!,'!$&-3!7&##@!=$))*'+!
=2CJ2tIRLJ2JCRLQ!&'(!LGMtIRLJ2JCRLQ!),!cr!UX)fgI5-)V?!)3$!-$')$%!,0!)3$!
),,4!/,>$#!cr!//!UX)fgI5-)VI7&#)!)3$!/&-3*'$(!#.%0&-$!0,%!$&-3!&77%,&-3!&'(!cr!
//!UX)fgI5-)VI7&#)!)3$!/&-3*'$(!#.%0&-$!0,%!$&-3!$F*)@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$BCXD $

.7* I7$'!)3$!1&%&/$)$%!2%$$!<*'(,<!&'(!#$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!rb!63&'+$(!I00#$)!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
EGE2ECQtLMSLtINN=L2! 6"22LJtMECPB\! 6"2!1CJCP!
NEGCQtLMSLtINN=L2! 6"22LJtMECPB\! 6"2!1CJCP!

H7* 14&5!)3$!),,47&)3!&+&*'!.#*'+!)3$!/60$*/0)(*j!@3%225*/60$!,7)*,'#@!

!

N*+.%$!gdb!=3,<*'+!)3$!%$#.4)&')!),,47&)3@!

"''&$!)18$=+-.+7[$
O$!-&'!#$)!)3$!LMSLtINN=L2!7&%&/$)$%#!),!/,>$!)3$!),,47&)3!),<&%(!,%!&<&5!
0%,/!)3$!*'*)*&4!&'(!0*'&4!$(+$#!87&##$#9@!C!7,#*)*>$!>&4.$!/,>$#!)3$!),,47&)3!*'),!)3$!
/&-3*'$(!#.%0&-$?!&!'$+&)*>$!>&4.$!/,>$#!)3$!&<&5!0%,/!)3$!/&-3*'$(!#.%0&-$@!

\7* E'!)3$!14&5!1&)3!/$'.?!#$4$-)!J!*!(23=!),!#)&%)!R$%*-.)@!8Z,.!/&5!'$$(!),!<&*)!&!0$<!
/,/$')#!0,%!R$%*-.)!),!#)&%)9@!64*-A!,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$!ggb!=3,<*'+!)3$!%$#.4)&')!),,47&)3!*'!R$%*-.)@!
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!)3+$BCXY $ #,+)1 .23$I)/+$4. & & .23$*+56+2/+0$

".G[$
2,!#4,<!(,<'!)3$!#*/.4&)*,'?!5,.!-&'!-4*-A!,'!)3$!=$).7!P,)*,'!*-,'?!&'(!*'!)3$!
P,)*,'!(*&4,+!:,F!(%&+!)3$!&'*/&)*,'!#7$$(!#4*($%!),!)3$!4$0)@!O3$'!74&5*'+!)3$!
),,47&)3?!',)*-$!)3$%$!&%$!',!-,44*#*,'#!,%!+,.+*'+!&'(!<$!3&>$!/&-3*'$(!(,<'!),!
)3$!0*'*#3!#.%0&-$@!

]7* 64,#$!R$%*-.)!&'(!-,/74$)$!)3$!#$e.$'-$?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

@)2#*^7*6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$!),!-.)!&<&5!)3$!/&-3*'$(!>,4./$!0%,/!)3$!<,%A7*$-$@!

Q.I*2-I*3.2$.I2I"2$.352!I3."6K2!I?.2$,3.I$6I*,$I2(24I$#.I"2*#5-./IK6!,".I?36"I$#.I(631%5.*.)I

H+5-7I$#.I1E$&')$<%I6%$56-I".2-+I$#.I+4+$."I2,$6"2$5*2!!4I/.$.3"5-.+I$#.I"2$.352!I$6I3."6K.I
?36"I$#.I(631%5.*.)IZ6,I2!+6I#2K.I$#.I6%$56-I$6I*3.2$.I$#.I*,$I"2-,2!!4)III

Q.I*2-I+.!.*$I$#.I1E$&1MMI6%$56-I$6I%5*1I$#.I(631%5.*.I2,$6"2$5*2!!4)IR4I/.?2,!$LI$#.I*,$I(5!!I
6-!4IB.IK5+5B!.I5-I$#.I2++."B!4LI46,I(5!!I-6$I+..I$#.I*,$I5?I46,I6%.-I$#.I(631%5.*.I6-I5$+I6(-)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K03(&5&5'*j*K0)%6*921";06*j*[8!QiZ>44>K!),!
-%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$!0,%!)3$!0&-$!/*44*'+!#$e.$'-$@!

,7* C--$7)!)3$!8A)"10)&3!,7)*,'?!-4*-A!)3$!8A)"*8<<!:.)),'!),!#$4$-)!)3$!<,%A7*$-$!),!
*')$%#$-)?!&'(!-,/74$)$!)3$!0$&).%$@!!

;'1+[$
G,)*-$!)3$!&.),/&)*-!-.)!-%$&)$(!*'!)3$!<,%A7*$-$@!

@)2#*_7*P,(*05!)3$!0&-$!/*44*'+!#$e.$'-$!&'(!%$>*$<!)3$!%$#.4)#@!

Q.I*2-I*#2-7.I$#.I=:[<cJZD;I%232".$.3I$6IJZD;cS<;cM9OLI$#5+I"21.+I$#.I$66!I*,$I5-I6-.I

/53.*$56-I6-!4LI3.$32*$5-7IB.$(..-I%2++.+)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K03(&5&5'*j*J!*@2NA2532*j*[8!QiZ>44>K?!),!
%$($0*'$!)3$!0&-$!/*44*'+!#$e.$'-$@!

,7* O3$'!7%,/7)$(!@A:#25<*866!-3*4(!0$&).%$#@!

;'1+[$
E'!)3*#!-&#$?!#.#7$'(*'+!-3*4(!0$&).%$#!)$/7,%&%*45!%$/,>$#!)3$!/&)$%*&4!%$/,>&4!-.)!
0$&).%$!0%,/!)3$!<,%A7*$-$@!

.7* I7$'!)3$!1&%&/$)$%!2%$$!<*'(,<!&'(!#$)!)3$!0,44,<*'+!7&%&/$)$%!*'!)3$!#$e.$'-$b!

2&:4$![b!G$<!=-&'!257$!1&%&/$)$%!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
=6CGt2Z1L! 2Z1LtIGLtMEJ! 6"2!I12EIG!

!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$BCXZ $

H7* 14&5!)3$!),,47&)3!&+&*'!.#*'+!)3$!/60$*/0)(*j!@3%225*/60$!,7)*,'#@!

!

N*+.%$!gcb!=3,<*'+!)3$!%$#.4)&')!),,47&)3@!

"''&$!)18$=+-.+7[$
23$!2Z1LtIGLtMEJ!#$))*'+!<*44!/&A$!)3$!),,4!-.)!*'!,'45!,'$!(*%$-)*,'?!%$)%&-)*'+!
:$)<$$'!7&##$#@!

\7* E0!)*/$!7$%/*)#?!#$)!,)3$%!=6CGt2Z1L!>&4.$#!&'(!%$>*$<!)3$!%$#.4)#@!J$).%'!)3$!
=6CGt2Z1L!),!2Z1Ltg!:$0,%$!-,/74$)*'+!)3$!G6!#$e.$'-$@!

]7* 6,/74$)$!)3$!G6!#$e.$'-$@!

^7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!

_7* 64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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!)3+$BCX^ $ #,+)1 .23$I)/+$4. & & .23$*+56+2/+0$

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!0&-$!/*44*'+!7%,-$##@!

• M$#-%*:$!)3$!A$5!0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• 6%$&)$!0&-$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!0&-$!/*44*'+@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!0&-$!/*44*'+@!
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!

!)3+$_CX$

K"<A62*

� #,+)1.23$!,'@.&+$4.&&.23$*+56+2/+0$$
<21,'?6/1.'2$
1%,0*4$!/*44*'+!#$e.$'-$#!$'&:4$!5,.!),!%,.+3!&'(!0*'*#3!/*44!:,)3!>$%)*-&4!&'(!
#4&')$(!#.%0&-$#@!23*#!*#!.#$0.4!0,%!/&-3*'*'+!)3$!#*($<&44#!,0!7,-A$)#!&'(!0,%!
/&-3*'*'+!,.)#*($!7%,0*4$#!,0!-,/7,'$')#@!O3$'!-%$&)*'+!7%,0*4$!/*44*'+!
#$e.$'-$#?!5,.!-&'!-%$&)$!/*44!#.%0&-$#!&'(!.#$!)3$/!&#!&4)$%'&)$!%$0$%$'-$#!
<3$'!/,($4!#.%0&-$#!&%$!*'&77%,7%*&)$?!&#!<3$'!)3$!/,($4!#.%0&-$!:$*'+!
/&-3*'$(!3&#!&!>&%*&:4$!($7)3@!C',)3$%!*/7,%)&')!#A*44!<*)3!7%,0*4$!/*44*'+!*#!)3$!
&:*4*)5!),!%$0*'$!)3$!$')%5!&'(!$F*)!/,)*,'#!,0!)3$!),,47&)3!),!$'&:4$!7%,7$%!
&774*-&)*,'!,0!-.))$%!-,/7$'#&)*,'?!&'(!),!$4*/*'&)$!<*)'$##!4*'$#!0%,/!)3$!
/&-3*'$(!#.%0&-$#@!O3$'!&!7%,0*4$!/*44*'+!#$e.$'-$!*#!-,/74$)$(?!5,.!-&'!
.7(&)$!)3$!*'X7%,-$##!<,%A7*$-$!+$,/$)%5@!!23*#!*#!&-3*$>$(!:5!-%$&)*'+!&!
/&)$%*&4!%$/,>&4!0$&).%$!)3&)!%$/,>$#!)3$!/&-3*'$(!>,4./$!0%,/!)3$!<,%A7*$-$@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!7%,0*4$!/*44*'+!7%,-$##@!

• M$#-%*:$!)3$!A$5!7%,0*4$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• 6%$&)$!7%,0*4$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!7%,0*4$!/*44*'+@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!7%,0*4$!/*44*'+@
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!!!
1%,BLGSEGLLJ!O*4(0*%$

P,(.4$!kb!6%$&)*'+!1%,0*4$ P*44*'+ =$e.$'-$#

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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=4*($!c f!cddc!126

D0B:

U21":

D23)A%2:
!%20)&5'

/%"?&62*K&66&5'
@2N2A532:

!%20)&5'
[032*K&66&5'
@2N2A532:

!%20)&5'*4""6:
M:&5'

K05A?03)A%&5'
/0%012)2%:

!%20)&5'*05<
83)&;0)&5'*@&)2
/0%012)2%*?&62:

!%20)&5'*4""6:

!%20)&5'*4""6: !%20)&5'*05<
83)&;0)&5'*@&)2
/0%012)2%*?&62:

!%20)&5'
[032*K&66&5'
@2N2A532:

!%20)&5'
[032*K&66&5'
@2N2A532:

!%20)&5'
/%"?&62*K&66&5'
@2N2A532:

!%20)&5'
/%"?&62*K&66&5'
@2N2A532:

/%"P[E!EQJ!a
Q;06A0)"%
U0&6$

8::2::125):

Q$##,'!C-)*>*)*$#b!M&5!2<,

UA%0)&"5

s Q$-).%$b!gr!/*'#
s M$/,#!8g9b!cr!/*'#
s Q&:#!8g9b!rd!/*'#
s 2,)&4b!g!3%!Vd!/*'#
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=4*($!V f!cddc!126

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*B2*0B62*)"f
� M$#-%*:$!)3$!7%,0*4$ /*44*'+!7%,-$##@
� M$#-%*:$!)3$!A$5!7%,0*4$ /*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� 6%$&)$!7%,0*4$ /*44*'+!#$e.$'-$#@
� 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!7%,0*4$ /*44*'+@
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!7%,0*4$ /*44*'+@

I:;$-)*>$#

>;2%;&2O
s 1%,0*4$!/*44*'+!#$e.$'-$#!$'&:4$!5,.!),!%,.+3!&'(!0*'*#3!/*44!:,)3!>$%)*-&4!&'(!#4&')$(!#.%0&-$#@!
23*#!*#!.#$0.4!0,%!/&-3*'*'+!)3$!#*($<&44#!,0!7,-A$)#!&'(!0,%!/&-3*'*'+!,.)#*($!7%,0*4$#!,0!
-,/7,'$')#@!O3$'!-%$&)*'+!7%,0*4$!/*44*'+!#$e.$'-$#!5,.!-&'!&4#, -%$&)$!/*44!#.%0&-$#!&'(!.#$!
)3$/!&#!&4)$%'&)$!%$0$%$'-$#!<3$'!/,($4!#.%0&-$#!&%$!*'&77%,7%*&)$?!0,%!$F&/74$!<3$'!)3$!/,($4!
#.%0&-$!:$*'+!/&-3*'$(!3&#!&!>&%*&:4$!($7)3@!C',)3$%!*/7,%)&')!#A*44!<*)3!7%,0*4$!/*44*'+!*#!)3$!&:*4*)5!
),!%$0*'$!)3$!$')%5!&'(!$F*)!/,)*,'#!,0!)3$!),,47&)3!),!$'&:4$!7%,7$%!&774*-&)*,'!,0!-.))$%!
-,/7$'#&)*,'?!&'(!),!$4*/*'&)$!<*)'$##!4*'$#!0%,/!)3$!/&-3*'$(!#.%0&-$#@!I'-$!&!7%,0*4$!/*44*'+!
#$e.$'-$!*#!-,/74$)$(?!5,.!-&'!.7(&)$!)3$!*'X7%,-$##!<,%A7*$-$!+$,/$)%5?!)3*#!*#!&-3*$>$(!:5!
-%$&)*'+!&!/&)$%*&4!%$/,>&4!0$&).%$!)3&)!%$/,>$#!)3$!/&-3*'$(!>,4./$!0%,/!)3$!<,%A7*$-$@

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!
s M$#-%*:$!)3$!7%,0*4$ /*44*'+!7%,-$##@
s M$#-%*:$!)3$!A$5!7%,0*4$ /*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
s 6%$&)$!7%,0*4$ /*44*'+!#$e.$'-$#@
s 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!7%,0*4$ /*44*'+@
s 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!7%,0*4$ /*44*'+@
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1%,0*4$ P*44*'+!1%,-$##

K&66*Y2%)&306*"%*@605)2<*@A%?032:*
� =$4$-)!,%!-%$&)$!&!0*'&4!0*'*#3*'+ #.%0&-$

�2+F+>+=%+,'&M+A,DE>F)%+
�7<AA,DE>F)%+

K&66*@A%?032:
� P&'.0&-).%*'+!S$,/$)%5
� 6%$&)$(!:$0,%$!,%!(.%*'+!G6!#$e.$'-$
� LF&/74$!=.%0&-$!257$#

�HA)$
�0I$>EM+
�L&#K

/%"?&62*K&66&5'*/%"32::
1%,0*4$!/*44*'+!#$e.$'-$#!&%$!.#$(!),!%,.+3!,%!0*'*#3!/*44!:,)3!>$%)*-&4!,%!#4&')$(!#.%0&-$#@!23$!0*'&4!
0*'*#3*'+!#.%0&-$!*#!-,'0*+.%$(!:5!#$4$-)*'+!%$0$%$'-$!/,($4!#.%0&-$#!,%!-%$&)*'+!&!/*44!#.%0&-$@!

sP*44!#.%0&-$#!&%$!A',<'!&#!/&'.0&-).%*'+!+$,/$)%5@

s23$5!-&'!:$!-%$&)$(!:$0,%$!&'!G6!#$e.$'-$?!,%!(.%*'+!)3$!-%$&)*,'!,0!&'!G6!#$e.$'-$@

s23$!/,#)!-,//,'!#.%0&-$!)57$#!.#$(!&%$b

s N4&)b!-%$&)$!&!04&)!#.%0&-$!:5!#A$)-3*'+!&'!,.)4*'$!,'!&!#A$)-3*'+!74&'$@

s LF)%.($b!-%$&)$!&'!$F)%.($(!#.%0&-$!:5!#A$)-3*'+!&'!,.)4*'$!,'!& #A$)-3*'+!74&'$@

s 6,75b!-,75!$F*#)*'+!/,($4!#.%0&-$#!),!0,%/!&!'$<!/*44!#.%0&-$@
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1%,0*4$ P*44*'+!1%,-$##

� 1%,0*4$!P*44*'+!N$&).%$#
�(+A+%$+M,DE>F)%+D,'ED$,)AA&!,F&>,),%&=$<=E&ED,$&&A#)$;
�H<=)A,%E$,M+#$;,>+F+>+=%+D,M+#$;,&F,DE>F)%+D
�C&&A,)##>&)%;,)=M,+I<$,'&$<&=D,#&DD<PA+

� 6.#),/*D*'+!)3$!2,,47&)3
�7&M<FK,M+F)EA$,%E$,'&$<&=D
�[E<AM,LE$,&>,LED$&'<W+

� P&)$%*&4!J$/,>&4!&0)$%!-,/74$)*,'!,0!G6!#$e.$'-$

J!*@QVMQJ!Q

8//9>8!b*4>>D*K>4E>J

8M4>K84E!*!M4*K>4E>J

QcE4*4>>D*K>4E>J

/%"?&62*K&66&5'*[20)A%2:
s =$4$-)$(!#.%0&-$#!/.#)!&44,<!0,%!&!-,')*'.,.#!),,47&)3@
s N*'&4!-.)!($7)3!%$0$%$'-$#!($7)3!,0!#.%0&-$#@
s 2,,4!&77%,&-3!&'(!$F*)!/,)*,'#!&%$!7,##*:4$@

s W5!($0&.4)!),,4X7&)3#!&%$!+$'$%&)$(!:&#$(!,'!)3$!#$4$-)$(!%$0$%$'-$!+$,/$)%5!&'( )3$!
/&'.0&-).%*'+!7&%&/$)$%#@
s E)!*#!7,##*:4$!),!/,(*05!)3$#$!($0&.4)!-.)X/,)*,'#!:5!&((*'+!&4)$%'&)*>$!&77%,&-3!&'(!$F*)!
/,>$#@

s 2<,!),,4#!&%$!&>&*4&:4$!),!(,!)3*#b
s W.*4(!6.)b!)3$!W.*4(!6.)!0.'-)*,'&4*)5!4$)#!5,.!&((!,%!%$/,>$!#4*-$#!,%!-.))*'+!7&##$#?!&'(!
#7$-*05!&77%,&-3!&'(!$F*)!7&)3#@

s 6.#),/*D$b!&44,<#!/,(*0*-&)*,'!,0!)3$!($0&.4)!-.)!/,)*,'#?!)3*#!*'-4.($#!%$/,>*'+!($0&.4)!-.)X
/,)*,'#!&'(!&((*'+!5,.%!,<'!-.)X/,)*,'#!*'-4.(*'+!&77%,&-3!&'(!$F*)!),,4X/,)*,'#@

s W,)3!),,4#!7%,>*($!$##$')*&445!)3$!#&/$!0.'-)*,'&4*)5?!:.)!.#$!(*00$%$')!*')$%0&-$#@

I'-$!)3$!),,47&)3!*#!-,/74$)$(!*)!*#!7,##*:4$!),!%$/,>$!)3$!/&-3*'$(!>,4./$!0%,/!)3$!<,%A7*$-$ :5!
-%$&)*'+!&!/&)$%*&4!%$/,>&4!0$&).%$@
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U$5!1&%&/$)$%#

U2#)(*!"5)%"6
� =2L1tML12H
� CYE=t=HEN2

D0)2%06 !"5)%"6
� 1JINtEG6JLPLG2
� G"PWLJt1JINt1C==L=
� 1JINt=2I6UtCQQIO

G"Pt1JINt1C==L=!x!c 1JINtEG6JLPLG2

JLNLJLG6L!PIMLQ

4>>D

JLNLJLG6L!PIMLQ 2IIQ

CYE=t=HEN2

I2$*/0%012)2%:
U2#)( !"5)%"6
s =2L1tML12Hb!)3$!*'-%$/$')&4!($7)3!,0!$&-3!-.) 0,%!$&-3!7%,0*4$!7&##@
s CYE=t=HEN2b!/,>$#!)3$!6Q!(&)&!.7!,%!(,<'!&4,'+!)3$!),,4!&F*#@

D0)2%06*!"5)%"6
s 1JINtEG6JLPLG2b!3,%*D,')&4!(*#)&'-$!:$)<$$'!7&##$#@!
s G"Pt1JINt1C==L=b!'./:$%!,0!7%,0*4$!7&##$#!&)!$&-3!($7)3@!
s 1JINt=2I6UtCQQIOb! %$/&*'*'+!#),-A!/&)$%*&4!4$0)!,'!7%,0*4$!/*44$(!#.%0&-$#@!
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U$5!1&%&/$)$%#

D20<CE5*05<*D20<C>A)*K")&"5:
� 6"26IP
� QLCMtEG
� QLCMtI"2
� QLCMtJCME"=
� 2CGSLG2tQLCMt=2L1
� GIJPCQtQLCMt=2L1
� IRLJ2JCRLQtME=2CG6L
� W"EQM!6"2

�188291LXUO6(C13L0
�0\6CUO6(C13L0

2C
G
S
LG
2t
QL
CM
t=
2L
1

GIJPCQtQLCMt=2L1

QLCMtJCME"=

IRLJ2JCRLQtME=2CG6L

=2CJ2BLGM
1IEG2

QLCMXEG!CGM!QLCMXI"2
2IIQ!PI2EIG

I2$*/0%012)2%:*m D20<CE5*05<*D20<C>A)*K")&"5:
6"26IPb!).%'#!-.))$%!-,/7$'#&)*,'!,'!,%!,00!*'!)3$!6Q!(&)&!0*4$@ O3$'!-,'0*+.%*'+!&!<,%A-$44!5,.!-&'!
#7$-*05!*0!)3$!-.))$%!-,/7$'#&)*,'!*#!),!)3$!),,4!-$')$%!8($0&.4)9!,%!),,4!$(+$@
QLCMtEGBQLCMtI"2b!#$)!),!ZL=?!),,4!$')$%# &'(!$F*)#!)3$ <,%A7*$-$!&4,'+!&!)&'+$')!&%-@
QLCMtJCME"=b!%&(*.#!>&4.$!,0!)3$!)&'+$')!-*%-4$!/,>$!0,%!4$&(X*'!,%!4$&(X,.)@
2CGSLG2tQLCMt=2L1b!4*'$&%!(*#)&'-$!,0!)3$!)&'+$') #$-)*,'!,0!&!4$&(!*'!,%!4$&(!,.)!/,)*,'@
GIJPCQtQLCMt=2L1b!4*'$&%!(*#)&'-$!,0!)3$!',%/&4 #$-)*,'!,0!&!4$&(!*'!,%!4$&(!,.)!/,)*,'@
IRLJ2JCRLQtME=2CG6Lb!0,%!7%,0*4$!/*44*'+!)3$!(*#)&'-$!)3$!),,4!)%&>$4#!7&#)!)3$!#)&%) ,0!&!7%,0*4$!
7&##@
W"EQM!6"2b!0,%!7%,0*4$!/*44*'+?!:.*4(!-.)!*#!&'!,7)*,'&4!$4$/$')@!E)!$'&:4$#!-%$&)*,'!,0!&77%,&-3!&'(!$F*)!
/,>$#?!)3$#$!-&'!:$!.#$(!&#!&'!&4)$%'&)*>$!),!4$&(X*'!&'(!4$&(X,.)!/,)*,'#@
C11JIC6HtME=2CG6Lb!.#$(!<3$'!-%$&)*'+!-.)!/,)*,'#!,%!.#*'+!:.*4(!-.)@!23$!(*#)&'-$!,0!&'!
&77%,&-3!/,>$!0,%!&!)&'+$')!,%!',%/&4!&77%,&-3@
LYE2tME=2CG6Lb!.#$(!<3$'!-%$&)*'+!-.)!/,)*,'#!,%!.#*'+!:.*4(!-.)@!23$!(*#)&'-$!,0!&'!$F*) /,>$!0,%!
&!)&'+$')!,%!',%/&4!$F*)@
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M$/,'#)%&)*,'

E5*)(&:*1"<A62F*$"A*O&66*?"66"O*)(2*&5:)%A3)"% 0:*)(2$*#2%?"%1*)(2*
?"66"O&5' <21"5:)%0)&"5f

� 6%$&)*'+!&!1%,0*4$ P*44*'+!=$e.$'-$

>532*)(2*<21"5:)%0)&"5F*&:*3"1#62)2*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:27

U21"5:)%0)&"5f*!%20)&5'*/%"?&62*K&66&5'*@2NA2532:

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!^2$44!
/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
I'-$!)3$!($/,!*#!-,/74$)$!)3$!#).($')#!#3,.4(!.#$!)3$!#)$7#!*'!)3$!)%&*'*'+!+.*($!),!-,/74$)$!)3$!
$F$%-*#$#@
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M&*45!=A*44!63$-A#

Q;06A0)2*$"A%*#%"'%2::f
� C-3*$>$!)3$!-,.%#$!,:;$-)*>$#@
� "#$!1%,BNE6ELG6Z!&##$##/$')!e.$#)*,'#@
� C7745!1%$-*#*,'!Q$&%'*'+@

/%23&:&"5*D20%5&5'
s D20%5f :5!4*#)$'*'+!),!4$-).%$#?!<&)-3*'+!($/,#?!&'(!-,/74$)*'+!4&:!$F$%-*#$#@
s 8::2::f*5,.%!7%,+%$##!<*)3!1%,BNE6ELG6Z@
s E1#%";2f 23$!'$F)!(&5!)3$!*'#)%.-),%!%$>*$<#!)3$!$F&/!%$#.4)#!,0!)3$!+%,.7!&'(!%$>*$<#!)3,#$!
),7*-#!)3&)!%$-$*>$(!)3$!0$<$#)!-,%%$-)!&'#<$%#@

R2))&5'*@)0%)2<
s W$0,%$!4.'-3!,'!)3$!0*%#)!(&5!,0!-4&##?!#$)!.7!)3$!-.#),/$%!&--,.')#@!
s O3$'!)3$!-.#),/$%#!&%$!%$).%'*'+!0%,/!4.'-3?!%$0$%!)3$/!),!)3$!'$<!C77$'(*F@!
s H&>$!)3$/!)&A$!)3$!#&/74$!$F&/@!
s J$>*$<!)3$!%$#.4)#!,0!)3$!+%,.7!&'(!.#$!&#!&'!*-$:%$&A$%@

U0&6$*42:):
M$#-%*7)*,'b!N,%!$&-3!-,.%#$?!r!'$<!gd!e.$#)*,'!$F&/#!:&#$(!.7,' )3$!),7*-#!-,>$%$(!$&-3!(&5@

b"O*)"*A:2*&)f
s "#$!)3$!-.#),/$%!&--,.')#!&4%$&(5!#$).7!0,%!)3$!#&/74$!$F&/@!
s C)!)3$!$'(!,0!$&-3!(&5!)3$!-.#),/$%#!)&A$!)3$!gd!e.$#)*,'!$F&/!%$4&)*'+!),!)3&)!(&5#q!),7*-#@!
s 23$!'$F)!/,%'*'+?!%$>*$<!)3$!%$#.4)#!,0!)3$!+%,.7@!
s J$>*$<!)3,#$!),7*-#!<*)3!)3$!-4&##!)3&)!,:)&*'$(!)3$!/,#)!*'-,%%$-)!&'#<$%#@For E
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=.//&%5

8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*
)"f

� M$#-%*:$!)3$!7%,0*4$ /*44*'+!7%,-$##@
� M$#-%*:$!)3$!A$5!7%,0*4$ /*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� 6%$&)$!7%,0*4$ /*44*'+!#$e.$'-$#@
� 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!7%,0*4$ /*44*'+@
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!7%,0*4$ /*44*'+@

@A110%$

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b
s M$#-%*:$!)3$!7%,0*4$ /*44*'+!7%,-$##
s M$#-%*:$!)3$!A$5!7%,0*4$ /*44*'+!/&'.0&-).%*'+!7&%&/$)$%#
s 6%$&)$!7%,0*4$ /*44*'+!#$e.$'-$#
s 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!7%,0*4$ /*44*'+
s 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!7%,0*4$ /*44*'+
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$_CD $

4'?6&+$_$O)($:J+,/.0+0!
:J+,/.0+$X[$#,+)1.23$!,'@.&+$4.&&.23$*+56+2/+0$

U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!"#$%&&#!

($#-%*:$(!*'!)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!-%$&)$!&!7%,0*4$!/*44*'+!#$e.$'-$@!Z,.!*'*)*&445!.#$!&!%$0$%$'-$!/,($4!

#.%0&-$!),!#7$-*05!)3$!#.%0&-$!),!/&-3*'$@!Z,.!)3$'!.#$!&!/*44!#.%0&-$!0,%!)3$!7%,0*4$!/*44*'+!

#$e.$'-$!),!-%$&)$!&!/,(*0*$(!),,47&)3!)3&)!$'#.%$#!)3$!0*'&4!7&##!<*44!:$!&)!&!-,'#)&')!DX($7)3@!

Z,.!&4#,!&(;.#)!)3$!7&%&/$)$%#!),!-%$&)$!&77%,&-3!&'(!$F*)!/,)*,'#!),!$4*/*'&)$!<*)'$##!4*'$#!

0%,/!)3$!/&-3*'$(!#.%0&-$#@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!7%,0*4$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!7%,0*4$!/*44*'+@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!7%,0*4$!/*44*'+@!

*/+2),.'!
23$!'$F)!#)$7!&#!5,.!-,')*'.$!/&-3*'*'+!)3$!&4./*'./!-,>$%!*#!),!-%$&)$!&!7%,0*4$!/*44*'+!
#$e.$'-$!),!/&-3*'$!)3$!/&)$%*&4!&%,.'(!)3$!,.)#*($!,0!)3$!-,/7,'$')@!M.%*'+!)3$!-%$&)*,'!,0!
)3*#!#$e.$'-$?!5,.!&(;.#)!#$e.$'-$!7&%&/$)$%#!),!-%$&)$!&!/,%$!$00*-*$')!),,47&)3@!Z,.!)3$'!
%$($0*'$!)3$!#$e.$'-$!),!%$0$%$'-$!&!/*44!#.%0&-$!)3&)!$'#.%$#!)3$!0*'&4!7&##!<*44!:$!&)!&!-,'#)&')!
DX($7)3@!Z,.!&4#,!-%$&)$!4$&(X*'!&'(!4$&(X,.)!/,)*,'#!),!$4*/*'&)$!<*)'$##!4*'$#!0%,/!)3$!
/&-3*'$(!#.%0&-$#@!

!),)K+1+,0$
23$!0,44,<*'+!&%$!A$5!7%,0*4$!/*44*'+!7&%&/$)$%#@!
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!)3+$_CY $ #,+)1 .23$!,'@ . &+ $4. & & .23$*+56+2/+0$

2&:4$!gb!1&%&/$)$%!M$#-%*7)*,'#!

/0%012)2%* U2:3%&#)&"5*
=2L1tML12H! 23$!*'-%$/$')&4!($7)3!,0!$&-3!-.)@!
CYE=t=HEN2! P,>$#!)3$!6Q!(&)&!.7!,%!(,<'!&4,'+!)3$!),,4!&F*#@!
G"Pt1JINt1C==L=! G./:$%!,0!7%,0*4$!7&##$#!&)!$&-3!($7)3@!
1JINtEG6JLPLG2! H,%*D,')&4!(*#)&'-$!:$)<$$'!7&##$#@!
1JINt=2I6UtCQQIO! J$/&*'*'+!#),-A!/&)$%*&4!4$0)!,'!7%,0*4$!/*44$(!#.%0&-$#@!
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Q.I*2-I*3.2$.I2I+%.*5?5*I2%%362*#I2-/I.>5$I%6+5$56-IB4IB,5!/5-7I2I*,$I"6$56-I2-/I*3.2$5-7I2I,+.3I

/.?5-./I2%%362*#I2-/I.>5$I2>5+)III

Q.I*2-I*3.2$.I2I*,$I"6$56-I,+5-7I$#.IB,5!/I*,$I6%$56-IB4I*6-?57,35-7I2-I2%%362*#I%65-$I2-/I

*3.2$5-7I2-I2>5+I%6+5$56-./I\])_I?36"I$#.I357#$I+,3?2*.I6?I$#.I(631%5.*.LI2-/I_]I?36"I$#.I?36-$I

+,3?2*.I6?I$#.I(631%5.*.)IQ.I*2-I,+.I$#.I+2".I2>5+I$6I*6-?57,3.I2-I.>5$I%65-$)I
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$_CXX $

Q.I*2-I+.$I$#.I<SOC[8c8;[Mc=J;DI$6IA.36I2+I$#5+I"6K.I5+I-6(I*6-$36!!./IB4I$#.I%6+5$56-I6?I

$#.I2>5+)IQ.I*2-I2!+6I+.$I$#.IJ[<G;<Jc8;[Mc=J;DI$6I_)I

Q.I*2-IK.35?4I$#.I$66!%2$#I5-IW.35*,$)IIQ.I,+.I<:I:#.*1I$6I!2,-*#IW.35*,$)IIQ#.-I%!245-7I$#.I

$66!%2$#LI-6$5*.I$#.3.I23.I-6I*6!!5+56-+I63I76,75-7I2-/I(.I#2K.I"2*#5-./I/6(-I$6I6,3I?5-5+#I

+,3?2*.)II

G7* 2.%'!,'!)3$!(*#74&5!,0!(&)./!&F*#@!

,7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!@2N*@2)A#*j*ZA&6<*!A)*j*U"52!),!.#$!)3$!:.*4(!-.)!
,7)*,'!),!-%$&)$!&77%,&-3!&'(!$F*)!/,>$#@!

.7* "#*'+!)3$!8##%"03(?!/"&5)!&'(!Q03(*@6&32!,7)*,'#?!!%20)2!&'!&F*#!),!#7$-*05!)3$!#)&%)!
7,*')!,0!)3$!&77%,&-3!/,>$@!

H7* O3$'!)3$!M&)./!CF*#!(*&4,+!:,F!&77$&%#?!#$4$-)!)3$!),7!#.%0&-$!,0!)3$!<,%A7*$-$!),!7,#*)*,'!
)3$!(&)./!&F*#!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!64*-A!&'(!(%&+!)3$!7,#*)*,'*'+!3&'(4$#!),!
#'&7!,'),!)3$!0%,')!&'(!%*+3)!$(+$#!,0!)3$!<,%A7*$-$!&#!#3,<'@!

!

N*+.%$!gdb!=3,<*'+!*'*)*&4!&F*#!7,#*)*,'!

\7* P,(*05!)3$!(*/$'#*,'#!#,!)3&)!)3$!&F*#!*#!7,#*)*,'$(!c\@r!UX)feI5-)VI0%,/!)3$!%*+3)!$(+$!,0!)3$!
<,%A7*$-$?!&'(!r\!U\)YdI5-)VI0%,/!)3$!0%,')!$(+$!,0!)3$!<,%A7*$-$?!&#!#3,<'!:$4,<@!6,/74$)$!
)3$!(&)./!&F*#!-,'0*+.%&)*,'@!

;'1+[$
Z,.!/&5!'$$(!),!$')$%!'$+&)*>$!>&4.$#!0,%!)3$!(*/$'#*,'#!),!+$)!)3$!&F*#!),!/,>$!),!
)3$!%*+3)!,0!)3$!<,%A7*$-$@!For E
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Use
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!)3+$_CXF $ #,+)1 .23$!,'@ . &+ $4. & & .23$*+56+2/+0$

!

N*+.%$!ggb!=3,<*'+!&F*#!7,#*)*,'@!!

]7* 6%$&)$!&'!QX&)!7,#*)*,'!&'(!@2623)!)3$!#&/$!&F*#!),!-,'0*+.%$!)3$!$F*)!7,*')?!)3$'!-,/74$)$!
)3$!:.*4(!-.)@!

^7* =$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!\b!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
2CGSLG2tQLCMt=2L1! r!UX)\XI5-)V! LG2JZBLYE2!
GIJPCQtQLCMt=2L1! d! LG2JZBLYE2!

_7* 14&5!)3$!),,47&)3!&+&*'!.#*'+!)3$!/60$*/0)(*j!@3%225*/60$!,7)*,'#@!

!

N*+.%$!gcb!=3,<*'+!)3$!%$#.4)&')!),,47&)3@!

"''&$!)18$=+-.+7[$
Z,.!-&'!-,')%,4!)3$!&77%,&-3!&'(!$F*)!7,#*)*,'!,'!)3$!7%,0*4$@!G,)*-$!)3$!
GIJPCQtQLCMt=2L1!*#!D$%,!&#!)3*#!/,>$!*#!-,')%,44$(!:5!)3$!7,#*)*,'!,0!)3$!&F*#@!

@)2#*^7*6%$&)$!&'!&((*)*,'&4!7%,0*4*'+!7&##!),!%$(.-$!)3$!4&)$%&4!($7)3!,0!-.)@!

Q.I*2-I2//I2-I2//5$56-2!I%36?5!5-7I%2++I?63I.2*#I+!5*.I6?I$#.I%36?5!.^I$#5+I3./,*.+I$#.I!2$.32!I/.%$#I

6?I*,$)IQ.I*#2-7.I$#.I<HCcDOSNcD[==;=I$6I\I2-/I$#.IDOSNc9<:O;C;<JI$6I\)_)I

I<6$5*.I#6(I$#.I$66!%2$#I-6(I"21.+I$(6I%2++.+I2$I.2*#I/.%$#)I
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$_CXD $

G7* =$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!rb!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
G"Pt1JINt1C==L=! c! 6"2!1CJCP!
1JINtEG6JLPLG2! c@r!UX)YXI5-)V! 6"2!1CJCP!

,7* 14&5!)3$!),,47&)3!&+&*'!.#*'+!)3$!/60$*/0)(*j!@3%225*/60$!,7)*,'#@!

!

N*+.%$!gVb!=3,<*'+!)3$!%$#.4)&')!),,47&)3@!

"''&$!)18$=+-.+7[$
O$!-&'!&((!&'!&((*)*,'&4!7%,0*4*'+!7&##$#!0,%!$&-3!#4*-$!,0!)3$!7%,0*4$u!)3*#!%$(.-$#!
)3$!4&)$%&4!($7)3!,0!-.)@!O$!-3&'+$!)3$!G"Pt1JINt1C==L=!),!c!&'(!)3$!
1JINtEG6JLPLG2!),!c@r!UX)YXI5-)V@!G,)*-$!3,<!)3$!),,47&)3!',<!/&A$#!)<,!
7&##$#!&)!$&-3!($7)3@!

.7* E'!)3$!14&5!1&)3!/$'.?!#$4$-)!J!*!(23=!),!#)&%)!R$%*-.)@!

H7* 64*-A!,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$!g\b!=3,<*'+!)3$!%$#.4)&')!),,47&)3!*'!R$%*-.)@!
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!)3+$_CXY $ #,+)1 .23$!,'@ . &+ $4. & & .23$*+56+2/+0$

".G[$
2,!#4,<!(,<'!)3$!#*/.4&)*,'!5,.!-&'!-4*-A!,'!)3$!=$).7!P,)*,'!*-,'?!&'(!*'!)3$!
/,)*,'!(*&4,+!:,F!(%&+!)3$!&'*/&)*,'!#7$$(!#4*($%!),!)3$!4$0)@!O3$'!74&5*'+!)3$!
),,47&)3?!',)*-$!)3$%$!&%$!',!-,44*#*,'#!,%!+,.+*'+!&'(!<$!3&>$!/&-3*'$(!(,<'!),!
)3$!0*'*#3!7%,0*4$!#.%0&-$@!

\7* 64,#$!R$%*-.)?!-,/74$)$!)3$!#$e.$'-$?!&'(!%$).%'!),!)3$!/&'.0&-).%$!/$'.@!

@)2#*_7*6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$!),!-.)!&<&5!)3$!/&-3*'$(!>,4./$!0%,/!)3$!<,%A7*$-$@!

Q.I*2-I*3.2$.I2I"2$.352!I3."6K2!I?.2$,3.I$6I*,$I2(24I$#.I"2*#5-./IK6!,".I?36"I$#.I(631%5.*.)I

H+5-7I$#.I1E$&')$<%I6%$56-I".2-+I$#.I+4+$."I2,$6"2$5*2!!4I/.$.3"5-.+I$#.I"2$.352!I$6I3."6K.I
?36"I$#.I(631%5.*.)IZ6,I2!+6I#2K.I$#.I6%$56-I$6I*3.2$.I$#.I*,$I"2-,2!!4)III

Q.I*2-I+.!.*$I$#.I1E$&1MMI6%$56-I$6I%5*1I$#.I(631%5.*.I2,$6"2$5*2!!4)IR4I/.?2,!$LI$#.I*,$I(5!!I
6-!4IB.IK5+5B!.I5-I$#.I2++."B!4LI46,I(5!!I-6$I+..I$#.I*,$I5?I46,I6%.-I$#.I(631%5.*.I6-I5$+I6(-)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K03(&5&5'*j*K0)%6*921";06*j*/9>[iZ>44>K!),!
-%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$!0,%!)3$!7%,0*4$!/*44*'+!#$e.$'-$@!

,7* C--$7)!)3$!8A)"10)&3!,7)*,'?!-4*-A!)3$!8A)"*8<<!:.)),'!),!#$4$-)!)3$!<,%A7*$-$!),!
*')$%#$-)?!&'(!-,/74$)$!)3$!0$&).%$@!

;'1+[$
G,)*-$!)3$!&.),/&)*-!-.)!-%$&)$(!*'!)3$!<,%A7*$-$@!

.7* 6,/74$)$!)3$!G6!#$e.$'-$@!

H7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!

\7* 64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$_CXZ $

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!7%,0*4$!/*44*'+!7%,-$##@!

• M$#-%*:$!)3$!A$5!7%,0*4$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• 6%$&)$!7%,0*4$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!7%,0*4$!/*44*'+@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!7%,0*4$!/*44*'+@!
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!

!)3+$ACX$

K"<A62*

� #,+)1.23$U'&6K+$4.&&.23$*+56+2/+0$$
<21,'?6/1.'2$
23$!&:*4*)5!),!%$/,>$!4&%+$!&/,.')#!,0!<,%A7*$-$!/&)$%*&4!*#!&'!*/7,%)&')!
/&-3*'*'+!#A*44@!R,4./$!/*44*'+!#$e.$'-$#!&%$!)57*-&445!.#$(!0,%!)3*#!7.%7,#$@!
LF&/74$#!*'-4.($!/&-3*'*'+!/,4(!-&>*)*$#?!/&-3*'*'+!7,-A$)#!&'(!#4,)#?!&'(!
0&-*'+!(,<'!&!<,%A7*$-$@!23$!>,4./$!/*44*'+!7%,-$##!*'>,4>$#!#7$-*05*'+!)3$!
>,4./$!,0!/&)$%*&4!),!:$!%$/,>$(u!)3*#!*#!&-3*$>$(!:5!-%$&)*'+!$*)3$%!/*44!
<*'(,<#!,%!/*44!>,4./$#@!O3$'!&!>,4./$!/*44*'+!#$e.$'-$!*#!-,/74$)$(!5,.!-&'!
.7(&)$!)3$!*'X7%,-$##!<,%A7*$-$!+$,/$)%5@!!23*#!*#!&-3*$>$(!:5!-%$&)*'+!&!
/&)$%*&4!%$/,>&4!0$&).%$!)3&)!%$/,>$#!)3$!/&-3*'$(!>,4./$!0%,/!)3$!<,%A7*$-$@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!>,4./$!/*44*'+!7%,-$##@!

• M$#-%*:$!/*44!<*'(,<#!&'(!/*44!>,4./$#@!

• M$#-%*:$!)3$!A$5!>,4./$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• 6%$&)$!>,4./$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!<*'(,<#@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!>,4./$!/*44*'+@
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!!!
1%,BLGSEGLLJ!O*4(0*%$

P,(.4$!hb!6%$&)*'+!R,4./$!P*44*'+ =$e.$'-$#

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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=4*($!c f!cddc!126

D0B:

U21":

D23)A%2:
!%20)&5'

4%0W23)"%$*K&66&5'
@2NA2532:

!%20)&5'
@A%?032*K&66&5'
@2NA2532:

!%20)&5'
Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
D"306*K&66&5'
@2NA2532:

!%20)&5'
D"306**05<

Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
D"306**05<

Y"6A12*K&66&5'
@2NA2532:

!%20)&5'*@)%0&'()*!A)
@A%?032*K&66&5'
@2NA2532:

!%20)&5'
4%0W23)"%$*K&66&5'
@2NA2532:

!%20)&5'
4%0W23)"%$*K&66&5'
@2NA2532:

/%"P[E!EQJ!a
U0&6$

8::2::125):

!%20)&5'*[%"1*@A%?032
E:"6&52:*@A%?032
K&66&5'*@2NA2532:

!%20)&5'*!A)*D&52
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*@)%0&'()*!A)
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*[%"1*@A%?032
E:"6&52:*@A%?032
K&66&5'*@2NA2532:

!%20)&5'*!A)*D&52
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*8<<&)&"506
[%"1*@A%?032*E:"6&52:

@A%?032*K&66&5'
@2NA2532:

Q$##,'!C-)*>*)*$#b!M&5!23%$$

UA%0)&"5

s Q$-).%$b!cd!/*'#
s M$/,#!b!cr!/*'#
s Q&:#!b!\r /*'#
s 2,)&4b!g!3%!Vd/*'#
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=4*($!V f!cddc!126

I:;$-)*>$#

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!>,4./$!/*44*'+!7%,-$##@
� M$#-%*:$!/*44!<*'(,<#!&'(!/*44!>,4./$#@
� M$#-%*:$!)3$!A$5!>,4./$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� 6%$&)$!>,4./$ /*44*'+!#$e.$'-$#@
� 6%$&)$!/*44!<*'(,<#@
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!>,4./$!/*44*'+@

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!>,4./$!/*44*'+!7%,-$##@
� M$#-%*:$!/*44!<*'(,<#!&'(!/*44!>,4./$#@
� M$#-%*:$!)3$!A$5!>,4./$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� 6%$&)$!>,4./$ /*44*'+!#$e.$'-$#@
� 6%$&)$!/*44!<*'(,<#@
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!>,4./$!/*44*'+@

>;2%;&2O
23$!&:*4*)5!),!%$/,>$!4&%+$!&/,.')#!,0!<,%A7*$-$!/&)$%*&4!*#!&'!*/7,%)&')!/&-3*'*'+!#A*44@!R,4./$!
/*44*'+!#$e.$'-$#!&%$!)57*-&445!.#$(!0,%!)3*#!7.%7,#$@!LF&/74$#!*'-4.($!/&-3*'*'+!/,4(!-&>*)*$#?!
/&-3*'*'+!7,-A$)#!&'(!#4,)#?!&'(!0&-*'+!(,<'!&!<,%A7*$-$@!23$!>,4./$!/*44*'+!7%,-$##!*'>,4>$#!
#7$-*05*'+!)3$!>,4./$!,0!/&)$%*&4!),!:$!%$/,>$(u!)3*#!*#!&-3*$>$(!:5!-%$&)*'+!$*)3$%!/*44!<*'(,<#!,%!/*44!
>,4./$#@!I'-$!5,.!3&>$!-,/74$)$(!5,.%!G6!#$e.$'-$?!5,.!-&'!%$7%$#$')!)3$!&#X/&-3*'$(!#)&)$!,0!
5,.%!<,%A7*$-$!:5!-%$&)*'+!&!/&)$%*&4!%$/,>&4!0$&).%$ )3&)!%$/,>$#!)3$!/&-3*'$(!>,4./$!0%,/!)3$!
<,%A7*$-$@

C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!
s M$#-%*:$!)3$!>,4./$!/*44*'+!7%,-$##@
s M$#-%*:$!/*44!<*'(,<#!&'(!/*44!>,4./$#@
s M$#-%*:$!)3$!A$5!>,4./$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
s 6%$&)$!>,4./$ /*44*'+!#$e.$'-$#@
s 6%$&)$!/*44!<*'(,<#@
s 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!>,4./$!/*44*'+@
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R,4./$!P*44*'+!I>$%>*$<

921";2*10)2%&06*O&)(&5*0*;"6A12
� =4*-$#!7&%&44$4!),!)3$!%$)%&-)!74&'$
� J,.+3*'+!&'(B,%!1%,0*4*'+!7&##$#

Y"6A12*!"5?&'A%0)&"5
� P&'.0&-).%*'+!S$,/$)%5

�7<AA,?<=M&!
�7<AA,:&AE'+D

>#)&"5:
� 6,'0*+.%$ &77%,&-3!<&44#
� 6,'0*+.%$ ),7!#.%0&-$#!0,%!/*44!>,4./$#
� H*+3!#7$$(!/&-3*'*'+ )$-3'*e.$#
� P,(*05!($0&.4)!-.)!/,)*,'#

Y"6A12*K&66&5'*/%"32::
R,4./$!/*44*'+!#$e.$'-$#!&%$!)57*-&445!.#$(!),!%$/,>$!4&%+$!&/,.')#!,0!<,%A7*$-$!/&)$%*&4@!LF&/74$#!
*'-4.($!/&-3*'*'+!/,4(!-&>*)*$#?!&'(!/&-3*'*'+!7,-A$)#!&'(!#4,)#@
R,4./$!/*44*'+!#$e.$'-$# %$/,>$!)3$!/&)$%*&4!*'#*($!&!#7$-*0*$(!>,4./$ #4*-$X:5X#4*-$@!C44!#4*-$#!&%$!
7&%&44$4!),!)3$!%$)%&-)!74&'$@!W,)3!%,.+3*'+!&'(!7%,0*4*'+!7&##$#!-&'!:$!-%$&)$(!<*)3*'!)3$!#$e.$'-$@

Y"6A12*U2?&5&)&"5
P&'.0&-).%*'+!+$,/$)%5!*#!.#$(!),!-,'0*+.%$!)3$!>,4./$!,0!/&)$%*&4!),!/&-3*'$?!& P*44!O*'(,<!,%!P*44!
R,4./$!-&'!:$!-%$&)$(!),!%$7%$#$')!)3$!>,4./$!,0!/&)$%*&4!),!:$!%$/,>$(@!

>#)&"5:
W5!($0&.4)!)3$!),,4!<*44!',)!/&-3*'$!,.)#*($!)3$!#7$-*0*$(!>,4./$@
s 23$!),,4!-&' >*,4&)$!#.%0&-$#!,0!& >,4./$!*0 )3$5!&%$!#7$-*0*-&445!#$4$-)$(!&#!&77%,&-3!<&44#@
s 2,7!#.%0&-$#!&%$ #.%0&-$#!,0!&!/*44!>,4./$!)3&)!-&'!&4#,!:$!7$'$)%&)$(!:5!)3$!),,4!<3$'!-%$&)*'+!
)3$!),,4!7&)3@!23*#!,7)*,'!3&#!),!:$!.#$(!,'45!*0!#,/$!,0!)3$!),7!#.%0&-$#!,0!)3$!>,4./$!&%$!',)!
7&%&44$4!),!)3$!%$)%&-)!74&'$@!E0!P*44!O*'(,<!*#!.#$(?!)3*#!,7)*,'!*#!',)!&>&*4&:4$@!23$!<*'(,<!#)&%)!
74&'$!<*44!:$!.#$(!&#!)3$!),7!#.%0&-$@

s R&%*,.#!/&-3*'*'+!7&%&/$)$%#!&%$!&>&*4&:4$!)3&)!$'&:4$!)3$!-%$&)*,'!,0!),,4!7&)3#!:&#$(!,'!3*+3
#7$$(!/&-3*'*'+!7%*'-*74$#@

s 23$!($0&.4)!-.)X/,)*,'#!-&'!:$!/,(*0*$(!:5!.#*'+!)3$!:.*4(X-.)!,%!-.#),/*D$!0.'-)*,'&4*)5@!I7)*,'#!
*'-4.($b
s C.),/&)*-!8($0&.4)9b!.#$!&44!)3$!#4*-$#!+$'$%&)$(!:5!)3$!#5#)$/@
s "7!),!M$7)3b!.#$!#4*-$#!.7!),!&!-$%)&*'!($7)3!,'45@!
s N%,/!),!($7)3b!.#$!#4*-$#!*'!&!-$%)&*'!%&'+$!,0!($7)3#@
s =4*-$X:5X=4*-$b!+$'$%&)$!C.),/&)*-!6.)!/,)*,'#!:5!#7$-*05*'+!($7)3!,0!$&-3!#4*-$@
s C77%,&-3!&'(!LF*)!/,)*,'#!-&'!&4#,!:$!-,'0*+.%$(@
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P&'.0&-).%*'+!S$,/$)%5!X P*44!O*'(,<#

!"5?&'A%2<*B2?"%2*"%*<A%&5'*J!*:2NA2532*3%20)&"5
� P&-3*'$#!>*#*:4$!+$,/$)%5 <*)3*'!&!-4,#$(!-,'),.%

!"5?&'A%2*K&66*S&5<"O
� =$4$-) &!-4,#$(!-,'),.%
� =A$)-3!&!-4,#$(!-,'),.%
� "#$!%$0$%$'-$!/,($4!#*43,.$))$

>#)&"5:
� =)&%)*'+!74&'$!
� M$7)3
� I00#$)!-,'),.%
� 2,,4!=*($!
� E'#*($!4,,7#

K&66*S&5<"O:
P*44!O*'(,<#!&%$ /&'.0&-).%*'+!+$,/$)%5!0$&).%$# .#$(!*'!-%$&)*'+ >,4./$!/*44*'+ #$e.$'-$#@!23$5!
-&'!:$!-%$&)$(!:$0,%$!,%!(.%*'+!)3$!-%$&)*,'!,0!&'!G6!#$e.$'-$@
Z,.!-%$&)$!&!P*44!O*'(,<!:5b
s #A$)-3*'+!,%!#$4$-)*'+!&!-4,#$(!-,'),.%!*'!&'!&77%,7%*&)$!74&'$@
s 7%,;$-)*'+!)3$!#*43,.$))$!,0!)3$!%$0$%$'-$!7&%)!,'!)3$!P*44!O*'(,<!#)&%)!74&'$@

C44!%$0$%$'-$!/,($4!+$,/$)%5!>*#*:4$!<*)3*'!)3$!<*'(,<!*#!/&-3*'$(@

I7)*,'&4!L4$/$')#
s =)&%)*'+!74&'$b!($0&.4)#!),!%$)%&-)!74&'$@
s M$7)3b!($0&.4)#!),!%$0$%$'-$!/,($4 +$,/$)%5@
s I00#$)!-,'),.%b!$'4&%+$!,%!%$(.-$!-,'),.%!:5!&!-,'#)&')!(*#)&'-$@
s 2,,4!=*($b!2,BI'B1&#) )3$!/*44!<*'(,<!,.)4*'$@
s E'#*($!4,,7#b!*0!&!%$0$%$'-$!7&%)!.#$(!0,%!-%$&)*'+!)3$!#*43,.$))$!-,')&*'#!)3%,.+3!-.)#!,%!3,4$#?!5,.!
-&'!#7$-*05!*0 5,.!<&')!),!A$$7!,%!%$/,>$!)3$#$!4,,7#!:5!.#*'+!)3$!E'#*($!Q,,7#@
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P&'.0&-).%*'+!S$,/$)%5!X P*44!R,4./$#

!"5?&'A%2<*B2?"%2*"%*<A%&5'*J!*:2NA2532*3%20)&"5
� 1%,>*($# &((*)*,'&4!-,')%,4!,0!/&)$%*&4!),!/&-3*'$

!"5?&'A%2 0*;"6A12*"?*10)2%&06*)"*%21";2
>#)&"5:

� =A$)-3!&!>,4./$
�O>)!,4SO,&E$A<=+
�0I$>EM+,&E$A<=+

� J$0$%$'-$!/,($4 +$,/$)%5

K&66*Y"6A12:
P*44!R,4./$#!&%$ /&'.0&-).%*'+!+$,/$)%5!0$&).%$# .#$(!*'!-%$&)*'+ >,4./$!/*44*'+ #$e.$'-$#@ 23$5!
-&'!:$!-%$&)$(!:$0,%$!,%!(.%*'+!)3$!-%$&)*,'!,0!&'!G6!#$e.$'-$@
23$5!&%$!-%$&)$(!:5!-,'0*+.%*'+ &!>,4./$!,0!/&)$%*&4!),!%$/,>$@!23*#!-&'!:$!(,'$!:5b
s =A$)-3*'+ &'(!$F)%.(*'+!& >,4./$@
s J$0$%$'-*'+!/,($4!+$,/$)%5?!)3$'!$F)%.(*'+!)3$!%$#.4)*'+!,.)4*'$@

For E
duca

tio
nal 

Use
 O

nly



=4*($!i f!cddc!126

P*44!R,4./$# X J$0$%$'-*'+!P,($4!S$,/$)%5

R0)(2%&5'*0*K&66*Y"6A12
� =$4$-)*'+!=.%0&-$#

�(E>F,)=M,[&E=M
● =$$(!=.%0&-$
● W,.'(&%5!=.%0&-$#
● W,.'(&%5!Q,,7#

�(E>F)%+D
�H+)$E>+D
�7<AA,(E>F)%+D

� LF-4.(*'+
�0I%AEM+,9E$+>,/&&#D

� N*44*'+
�H<AA,6==+>,/&&#D

� 64,#*'+
�L)##<=*,8A)=+

@22<*@A%?032@22<*@A%?032 Z"A5<0%$*@A%?032Z"A5<0%$*@A%?032

[&66*E552%*D""#:[&66*E552%*D""#:!0##&5'*/6052!0##&5'*/6052

K&66*Y"6A12:*m 92?2%253&5'*K"<26*R2"12)%$
23$!'0)(2%&5' )$-3'*e.$!&44,<#!5,.!),!-%$&)$!&!/*44!>,4./$!:5!%$0$%$'-*'+!/,($4!+$,/$)%5!*'-4.(*'+!
#.%0&-$#!&'(!$(+$#@!
23$!'0)(2%&5'*#%"32:: *'>,4>$#!#$>$%&4!#)$7#b
s @2623)&5'*:A%?032: ),!:$!/&-3*'$(u!)3$%$!&%$!#$>$%&4!/$)3,(#!&>&*4&:4$?!<*)3!$&-3!/$)3,(!)3$!
#$4$-)$(!#.%0&-$#!&%$!#$<'!),+$)3$%!),!0,%/!&!#*'+4$!e.*4)!<3*-3 *#!:5!($0&.4)!$F)%.($(!.7!),!)3$!
%$)%&-)!74&'$!),!0,%/!&!>,4./$!&4)$%'&)*>$45!)3$!e.*4)!-&'!:$!$F)%.($(!.7!),!#,/$!.#$%!($0*'$(!74&'$!
*0!%$e.*%$(@
s @A%?*05<*Z"A5<b!23*#!*'>,4>$#!#$4$-)*'+!,'$!,0!)3$!#.%0&-$#!0,%!/&-3*'*'+!8)3$ :22<*:A%?0329?!
&'(!)3$'!#$4$-)*'+!B"A5<&5'*:A%?032:@!23$!#$$(!#.%0&-$!&'(!&44!'$*+3:,.%*'+!#.%0&-$#!.7!),!
)3$!:,.'(&%5!#.%0&-$#!<*44!:$!#$<'!),+$)3$%!*'),!&!#*'+4$!e.*4)@ Z"A5<0%$*6""#: $'&:4$#!&((*'+!
,.)$%!4,,7#!,0!$(+$#!),!)3$!:,.'(&%5@

s @A%?032:b!=$4$-)!-,')*'.,.#!#.%0&-$#!),!:$!/&-3*'$(@!
s [20)A%2:b!=$4$-)!0$&).%$#!),!:$!/&-3*'$(@!C44!)3$!#.%0&-$#!,0!#$4$-)$(!0$&).%$#!<*44!:$!*'-4.($(@
s K&66*@A%?032:b!=$4$-)!7%$X($0*'$(!P*44!=.%0&-$#@

s QX36A<2b!23$!QX36A<2 ,7)*,'!*#!&>&*4&:4$!,'45!*0!5,.!+&)3$%!.#*'+!&'!,7)*,'!,)3$%!)3&'!@A%? o Z5<
80,%!$F&/74$?!@A%?032:9@!E)!&44,<#!5,.!),b
s @A%?032:oLF-4.($!#,/$!,0!)3$!-3,#$'!#.%0&-$#!:5!#$4$-)*'+!$&-3!,0!)3$/!*'(*>*(.&445@!23*#!*#!
$#7$-*&445!-,'>$'*$')!<3$'!+&)3$%*'+!.#*'+![20)A%2: ,%!K&66*@A%?@

s D""#:oLF-4.($!,.)$%!4,,7#@!"#$!)3*#!,7)*,'!),!($4$)$!.'<&')$(!7,%)*,'# ,0!#.%0&-$#!#$4$-)$(!
0,%!+&)3$%*'+@

s [&66b!O3$'!5,.!0*44!&'!*''$%!4,,7!,0!$(+$#!,'!&!#.%0&-$!#$4$-)$(!0,%!+&)3$%*'+!*)!*#!$e.*>&4$')!),!
l7&)-3*'+l!)3$!:&#$!e.*4)!,0!)3$!P*44!R,4./$@!23$!>,4./$!<*44!:$ :.*4)!&#!*0!)3$%$!<&#!&!#/,,)3!
#.%0&-$!<*)3!',!7$%0,%&)*,'#@!I7)*,'#b
s 866oN*44!&44!4,,7#!,'!&!#$4$-)$(!#.%0&-$@!=$4$-)!&!#.%0&-$@!C44!*''$%!4,,7#!,'!)3*#!#.%0&-$!<*44!:$!
0*44$(?!<3$)3$%!)3$5!:$4,'+!),!:,.'(*'+!#.%0&-$#!,%!',)@

s D""#:o=$4$-)!4,,7#!),!:$!0*44$(@!N,%!$&-3!4,,7!),!:$!0*44$(?!5,.!3&>$!),!#$4$-)!,'45!,'$!$(+$@!E0!
5,.!+&)3$%!.#*'+!@A%?*o Z5<?!)3$!$(+$#!/.#)!4*$!,'!)3$!:,.'(*'+!#.%0&-$#@!=$4$-)!&((*)*,'&4
:,.'(*'+!#.%0&-$#!*0!'$-$##&%5@

s !6":2b!23$!#5#)$/!<*44!-4,#$!)3$!>,4./$!&.),/&)*-&445?!:5!$F)%.(*'+!)3$ :,.'(&%*$#!,0!)3$!#$4$-)$(!
#.%0&-$!e.*4)!>$%)*-&445!.7!),!)3$!%$)%&-)!74&'$@!E0!5,.!<&')!), #7$-*05!&!(*00$%$')!<&5!),!-4,#$!)3$!
>,4./$?!#$4$-)!!6":2?!&'(!#$4$-)!&'!&4)$%'&)*>$!-&77*'+!74&'$@
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P*44!R,4./$# X I7)*,'#

>#)&"5:
� 2%*/!)3$!>,4./$!&.),/&)*-&445!),!)3$!7&%)

�(EP$>)%$,>+F+>+=%+,'&M+A,F>&',N&AE'+

� I00#$))*'+ >,4./$#
�?)AAD
�(E>F)%+D

K&66*Y"6A12:*C >#)&"5:
I7)*,'#
s 2%*/!)3$!>,4./$!&.),/&)*-&445!),!)3$!7&%)?!)3*#!*'>,4>$#!#.:)%&-)*'+!)3$!%$0$%$'-$!/,($4!/&)$%*&4!
0%,/!)3$!/*44!>,4./$@!"#.&445!&774*$(!),!&!#A$)-3$(!>,4./$@

s E)!*#!7,##*:4$!),!,00X#$) #$4$-)$(!#.%0&-$#!,%!#*($!<&44# ,0!)3$!>,4./$ :5!&!(*#)&'-$@
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U$5 1&%&/$)$%#

@3055&5'*/0%012)2%:
� JI"SHtI12EIG
� 6,')%,4#!J,.+3*'+!&'(B,%!1%,0*4*'+!7&##$#

�29TJXU93/Z

�29TJXU]U829H6/0

� 829H6/0U]U29TJX

� 829H6/0U93/Z

�29TJXU]UL/013UT8

� 89L^0C63J

� H1L0(U93/Z

� 6"2tCGSQL

@3055&5'*/0%012)2%:
JI"SHtI12EIG
6,')%,4#!*0!&!7%,0*4*'+!&'(B,%!%,.+3*'+!7&##!*#!-%$&)$(!(.%*'+!>,4./$!/*44*'+!

s JI"SHtIGQZo',!7%,0*4*'+@
s JI"SHt|t1JINo%,.+3!)3$'!7%,0*4$@
s 1JINt|tJI"SHo7%,0*4$ )3$'!%,.+3@!
s 1JINtIGQZo,'45!7%,0*4*'+@
s JI"SHt|t6QLCGt"1o-4$&'#!.7!)3$!<&44#!,0!)3$!>,4./$!<*)3,.)!-%$&)*'+!&!7%,0*4*'+!7&##@!
s 1I6UL2EGSo7%,0*4$#!)3$!<&44#!,0!)3$!>,4./$!&'(!0*'*#3!/*44#!&44!)3$!74&'&% #.%0&-$#!*'#*($!)3$!
>,4./$!)3&)!&%$!7&%&44$4!),!)3$!%$)%&-)!74&'$!8*#4&'(!),7#!&'(!:,)),/!,0!)3$!>,4./$9@!

s NC6L=tIGQZo0*'*#3!/*44#!,'45!)3$!74&'&%!#.%0&-$#!*'#*($!)3$!>,4./$!)3&)!&%$ 7&%&44$4!),!)3$!
%$)%&-)!74&'$!8*#4&'(!),7#!&'(!:,)),/!,0!)3$!>,4./$9@

s 6"2tCGSQLb!)3$!&'+4$!:$)<$$'!)3$!-.)!(*%$-)*,'!&'(!)3$!YX&F*#!,0!)3$!G6!=$e.$'-$!-,,%(*'&)$!
#5#)$/@
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U$5 1&%&/$)$%#

@3055&5'*/0%012)2%:
� =6CGt2Z1L
� =-&''*'+ /$)3,( &'(!&>,*(*'+ *#4&'(#

�CZ80U-
�CZ80U4
�CZ80U5
�CZ80U(8621/
�CZ80U930UO62

� H*+3!=7$$(!P&-3*'*'+!I7)*,'#
�L93(C13CU/91O
�(8621/U7163C163ULTCUO620LC693
�(8621/U7163C163ULTCUCZ80
�H9//9?UX12O?1//(

@3055&5'*/0%012)2%:
s @!8Ji4a/Qb!N,%!>,4./$ /*44*'+?!%$0$%#!),!)3$!<&5!&!/*44*'+!),,4!#-&'#!)3$!3,%*D,')&4!-%,##X#$-)*,'!
,0!&!/*44*'+!>,4./$!&'(!&>,*(#!*#4&'(#@!

80,%!%$0$%$'-$?!($#-%*:$!&#!%$e.*%$(9
23$!,7)*,'#!&%$b
s 2Z1Ltgo-,')*'.,.#45!/&-3*'$#!)3$!>,4./$?!%$)%&-)#!.7,'!$'-,.')$%*'+!*#4&'(#@
s 2Z1Ltco-,')*'.,.#45!/&-3*'$#!)3$!>,4./$!<*)3,.)!%$)%&-)?!/,>*'+!&%,.'(!)3$!*#4&'(#@
s 2Z1LtVo)3$!),,4!%$/,>$#!/&)$%*&4!0%,/!-,')*'.,.#!D,'$#!($0*'$(!:5!)3$!*#4&'(!+$,/$)%5?!
/&-3*'*'+!)3$/!*'!).%'!&'(!/,>*'+!&%,.'(!)3$!*#4&'(#@!

s 2Z1Lt=1EJCQo+$'$%&)$#!&!#7*%&4!-.))$%!7&)3@
s 2Z1LtIGLtMEJo)3$!),,4!-.)#!*'!,'$!(*%$-)*,'!,'45@!
s 2Z1Ltgt6IGGL62o)3$!),,4!-.)#!*'!,'$!(*%$-)*,'!,'45@!E0!)3$%$!*#!&!<&44!&)!)3$!#)&%)!,0!)3$!-.))*'+!
7&##$#?!)3$!-,''$-)*,'!/,)*,'!0,44,<#!)3$!7%,0*4$!,0!)3$!<&44!), &>,*(!+,.+*'+@

b&'(*@#22<*K03(&5&5'*>#)&"5:*d?"%*%2?2%2532*"56$*O&66*B2*3";2%2< &5*0*60)2%*1"<A629
6IG=2CG2tQICMo7$%0,%/!3*+3!#7$$(!%,.+3*'+!8<*)3!JI"SHtI12EIG!#$)!),!JI"SHtIGQZ9!,%!
7%,0*4*'+!8<*)3!JI"SHtI12EIG!#$)!),!1JINtIGQZ9@

s =1EJCQtPCEG2CEGt6"2t2Z1Lo+$'$%&)$#!&!#7*%&4!-.))$%!7&)3!<*)3!%$>$%#$!&%-!-,''$-)*,'#!
:$)<$$'!-.)#@!23*#!*#!&!3*+3!#7$$(!/&-3*'*'+!,7)*,'?!<3*-3!/*'*/*D$#!%$)%&-)#@

s =1EJCQtPCEG2CEGt6"2tMEJL62EIGo+$'$%&)$#!&!#7*%&4!-.))$%!7&)3!<*)3!=X#3&7$!-,''$-)*,'#!
:$)<$$'!-.)#@!23*#!*#!&!3*+3!#7$$(!/&-3*'*'+!,7)*,'?!<3*-3!/*'*/*D$#!%$)%&-)#@

s NIQQIOtHCJMOCQQ=o)3$!#3&7$!,0!$&-3!-.)!0,44,<#!)3$!#3&7$!,0!)3$!<&44#!,0!)3$!>,4./$?!
/&*')&*'*'+!0*F$(!,00#$)!:$)<$$'!)3$!%$#7$-)*>$!7,*')#!,0!)<,!#.--$##*>$!-.)#@!E0!)3$!-.)#!&%$!-4,#$(?!
)3$%$!&%$!=X#3&7$!-,''$-)*,'#!:$)<$$'!)3$!-.)#@
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U$5 1&%&/$)$%#

D0)2%06*!"5)%"6
� =2L1tIRLJ
� G"PWLJt1C==L=
� 2IIQtIRLJQC1
� WI22IPt=6CQQI1tHLESH2
� =2L1tIRLJtCM`"=2 PC6HEGLM

="JNC6L
RIQ"PL

2IIQtIRLJQC1
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@)2#*.7*P,(*05!)3$!#$e.$'-$!7&%&/$)$%#!),!-,')%,4!)3$!#-&'!)57$?!%,.+3*'+!,7)*,'?!&'(!-.))$%!
-,/7$'#&)*,'@!

Q.I*2-I"6/5?4I$#.I=:[<cJZD;LI:HJ:SCI2-/IOSHGTcSDJ9S<I%232".$.3+I$6I+..I$#.I.??.*$I

6-I$#.I$66!%2$#)I

Q.I*2-I"6/5?4I$#.I=:[<cJZD;I$6IJZD;c\I$6I.!5"5-2$.I3.$32*$I"6K.+LI2-/I+.$I$#.I:HJ:SCI$6I

SNNI$6I.!5"5-2$.I$#.I(23-5-7I".++27.+)IIJ#.IJZD;c\I=:[<cJZD;I(5!!I76I236,-/I5+!2-/+I

5-+$.2/I6?I6K.3I$#.")IQ.I*2-I"6/5?4I$#.IOSHGTcSDJ9S<I$6IOSHGTcjcDOSN98;)IIQ.I*2-I

+..I$#2$I$#.I$66!I-6(I36,7#+I.2*#I+!5*.I2-/I$#.-I%36?5!.+I$#.I(2!!IB.?63.I"6K5-7I$6I$#.I-.>$I+!5*.)I

J#5+I*2-IB.I+..-I"63.I.2+5!4I,+5-7I<:I:#.*1)IQ.I*2-I+(5$*#I$#.I<::T;:hcJZD;I

*6-?57,32$56-I6%$56-I$6I<::T;:h)IIJ#5+I(5!!I+$23$I$#.I5-$.3-2!I<::T;:hI%36732"I5-+$.2/I6?I
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#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$ACB $

W.35*,$)IIH+5-7I<::T;:hI5+I7.-.32!!4I?2+$.3I$#2-IW.35*,$LIB,$I#2+I?.(.3I*#.*15-7I*2%2B5!5$5.+)II

<6$5*.I$#2$I$#.I(2!!+I23.I-6(IB.5-7I"2*#5-./)IJ#5+I5+IB.*2,+.I$#.IDOSNc=JS:hc[88SQI

%232".$.3I5+I+.$I$6IA.36I5-I$#.I+5$.I%232".$.3I?5!.)II[!+6I-6$5*.I$#2$I$#.IB6$$6"I+,3?2*.+I23.IB.5-7I

"2*#5-./)IJ#5+I5+IB.*2,+.I$#.IRSJJSCc=JS:hc[88SQI%232".$.3I,+.+I$#.I

DOSNc=JS:hc[88SQI+.$$5-7I5?I5$I5+I-6$I*6-?57,3./)I

G7* =$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!cb!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
=6CGt2Z1L! 2Z1Ltc! 6"2!I12EIG!
6"26IP! INN! PC6HEGL!
JI"SHtI12EIG! JI"SHt|t1JINEQL! 6"2!I12EIG!

,7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

!

N*+.%$!Vb!=3,<*'+!%$#.4)*'+!),,47&)3@!

.7* "#*'+!)3$!4""6:!(%,7X(,<'!/$'.?!-4*-A!>#)&"5:@!E'!)3$!I7)*,'#!(*&4,+!:,F?!&((!)3$!
-,'0*+.%&)*,'!,7)*,'!G66HL6Ut2Z1L?!*'!)3$!R&4.$!(%,7X(,<'!4*#)!-4*-A!J!!bQ!I@!8##6$!
&'(!!6":2!)3$!,7)*,'#@!

;'1+[$
=<*)-3*'+!)3$!G66HL6Ut2Z1L!-,'0*+.%&)*,'!,7)*,'!),!G66HL6U!#)&%)#!)3$!
*')$%'&4!G66HL6U!7%,+%&/!*'#)$&(!,0!R$%*-.)@!!"#*'+!G66HL6U!*#!+$'$%&445!0&#)$%!
)3&'!R$%*-.)?!:.)!3&#!0$<$%!-3$-A*'+!-&7&:*4*)*$#@!

H7* E'!)3$!14&5!1&)3!/$'.?!#$4$-)!J!*!(23=*j*9A5!),!74&5!)3$!),,47&)3@!64,#$!)3$!G6!63$-A!
/$'.!<3$'!0*'*#3$(@!
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!

N*+.%$!\b!=3,<*'+!%$#.4)*'+!),,47&)3!*'!G66HL6U@!

"''&$!)18$=+-.+7[$
=$))*'+!)3$!=6CGt2Z1L!),!2Z1Ltc?!/&A$#!)3$!),,4!+,!&%,.'(!*#4&'(#@!=$))*'+!)3$!
JI"SHtI12EIG!),!JI"SHt|t1JINEQL?!/$&'#!)3$!),,4!%,.+3#!$&-3!#4*-$!&'(!
)3$'!7%,0*4$#!)3$!<&44#!:$0,%$!+,*'+!),!)3$!'$F)!($7)3@!G,)*-$!)3&)!)3$!<&44#!&'(!
:,)),/!0&-$#!&%$!',<!/&-3*'$(!<*)3!D$%,!#),-A!%$/&*'*'+@!23*#!*#!:$-&.#$!
1JINt=2I6UtCQQIO!*#!#$)!),!D$%,!&'(!WI22IPt=2I6UtCQQIO!*#!#$)!),!zXz@!E'!
)3*#!-&#$!WI22IPt=2I6UtCQQIO!.#$#!)3$!1JINt=2I6UtCQQIO!>&4.$?!<3*-3!
*#!D$%,@!

@)2#*H7*P,(*05!)3$!#$e.$'-$!7&%&/$)$%#!),!-,')%,4!)3$!#),-A!&44,<&'-$!&'(!-3&'+$!)3$!#-&''*'+!
/$)3,(@!

Q.I*2-I+.$I$#.I=:[<cJZD;LI$6IJZD;c=D9O[8)IQ.I*2-I"6/5?4I$#.IDOSNc=JS:hc[88SQLI

OSHGTc=JS:hc[88SQI2-/IOSHGTcSDJ9S<I%232".$.3+I$6I+..I$#.I.??.*$I6-I$#.I$66!%2$#)I

Q.I+.$I$#.IOSHGTcSDJ9S<IB2*1I$6IOSHGTcS<8Z)IQ.I"6/5?4I$#.IOSHGTc=JS:hc[88SQI

$6IX)_)IJ#5+I!.2K.+IX)_I""I+$6*1I6-I$#.I+5/.(2!!+)IQ.I*2-I"6/5?4I$#.IDOSNc=JS:hc[88SQI

%232".$.3I$6IX)_LI(#5*#I5+I2!+6I,+./IB4I$#.IRSJJSCc=JS:hc[88SQI%232".$.3I2-/I!.2K.+I

X)_I""I6?I+$6*1I6-I$#.IB6$$6"I?2*.+)III

J#.IDOSNc=JS:hc[88SQI%232".$.3I5+I2!+6I,+./I5-I$#.I*2!*,!2$56-I?63I$#.I"2$.352!I3."6K2!I

?.2$,3.)III

Q.I*2-I%!24I$#.I$66!%2$#I,+5-7I<::T;:hI2-/I+..I$#2$I+$6*1I5+I-6(I!.?$I6-I$#.I(2!!+I2-/I$#.I

B6$$6"I+,3?2*.+)I

G7* =$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!Vb!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
=6CGt2Z1L! 2Z1Lt=1EJCQ! 6"2!I12EIG!
JI"SHtI12EIG! JI"SHtIGQZ! 6"2!I12EIG!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$ACA $

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
JI"SHt=2I6UtCQQIO! d@r!UX)X\I5-)V! 6"2!1CJCP!
1JINt=2I6UtCQQIO! d@r!UX)X\I5-)V! 6"2!1CJCP!
WI22IP!t=2I6UtCQQIO! X! 6"2!1CJCP!

,7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

!

N*+.%$!rb!=3,<*'+!%$#.4)*'+!),,47&)3@!

.7* 14&5!)3$!),,47&)3!.#*'+!)3$!J!*!(23=!,7)*,'@!

!

N*+.%$![b!=3,<*'+!%$#.4)*'+!),,47&)3!*'!G66HL6U@!

"''&$!)18$=+-.+7[$
23$!JI"SHt=2I6UtCQQIO!7&%&/$)$%!-,')%,4#!)3$!&/,.')!,0!#),-A!%$/&*'*'+!,'!
)3$!<&44#@!23$!WI22IPt=2I6UtCQQIO!*#!#$)!),!8X9?!#,!*)!&.),/&)*-&445!.#$#!)3$!
1JINt=2I6UtCQQIO!>&4.$!,0!d@r!UX)X\I5-)V@!!23*#!4$&>$#!#),-A!%$/&*'*'+!,'!&44!,0!
)3$!:,)),/!0&-$#@!!O3$'!%$>*$<*'+!)3$!),,47&)3!.#*'+!G6!63$-A!5,.!-&'!#$$!)3$!
$00$-)!,0!)3$#$!-3&'+$#@!G,)*-$!&4#,!3,<!)3$!#-&'!)57$!*#!',<!#7*%&4@!

23$!1JINt=2I6UtCQQIO!7&%&/$)$%!*#!.#$(!*'!)3$!'$F)!#)$7!),!-&4-.4&)$!)3$!
#),-A!%$/&*'*'+!&0)$%!-%$&)*'+!&!/&)$%*&4!%$/,>&4!0$&).%$@!

H7* 6,/74$)$!)3$!G6!#$e.$'-$@!
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@)2#*\7*6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$@!

Q.I*2-I*3.2$.I2I"2$.352!I3."6K2!I?.2$,3.I$6I*,$I2(24I$#.I"2*#5-./IK6!,".I?36"I$#.I(631%5.*.)II

Q.I*3.2$.I2IC2$.352!IO."6K2!I?.2$,3.I,+5-7I$#.I1E$&')$<%I6%$56-)IQ.I+.!.*$I$#.I1E$&1MMI
6%$56-I$6I%5*1I$#.I(631%5.*.I2,$6"2$5*2!!4)IIJ#.I"2$.352!I3."6K2!I?.2$,3.I$21.+I5-$6I2**6,-$I$#.I

2"6,-$I6?I+$6*1I(.I!.2K.I6-I$#.I+,3?2*.+IB2+./I6-I$#.IDOSNc=JS:hc[88SQI%232".$.3)II9$I

/6.+I-6$I*,33.-$!4I$21.I5-$6I2**6,-$I$#.I+5A.I6?I$#.I$66!)I

G7* 6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$!0,%!)3$!JSHtWI22IP!#$e.$'-$!.#*'+!)3$!8A)"10)&3!
,7)*,'@!!

,7* "#$!)3$!8A)"8<<!,7)*,'!),!#$4$-)!)3$!<,%A7*$-$!),!*')$%#$-)@!

.7* 2,!#$$!)3$!%$/&*'*'+!#),-A?!#$4$-)!)3$!>/-G-C4>/!>*$<@!

H7* 64*-A!)3$!G,!H*(($'!*-,'!),!#$)!)3$!(*#74&5!),!',!3*(($'!4*'$@!

\7* 64*-A!Y&2O*j*U&:#60$*@2))&5':*j*@$:)21*!"6"%:@!E'!)3$!=5#)$/!6,4,%#!(*&4,+!:,F?!-4$&%!
)3$!W4$'($(!W&-A+%,.'(!-3$-A!:,F!),!).%'!,00!)3$!:4$'($(!:&-A+%,.'(@!

!

N*+.%$!ib!=3,<*'+!#),-A!%$/&*'*'+!,'!>$%)*-&4!<&44#@!

;'1+[$
G,)*-$!)3$!&.),/&)*-!-.)!/&($!*'!)3$!<,%A7*$-$@!23$!1JINt=2I6UtCQQIO!
7&%&/$)$%!<&#!.#$(!),!4$&>$!d@r!//!UX)X\I5-)VI,0!#),-A!,'!)3$!#*($!&'(!:,)),/!
#.%0&-$#@!!

]7* 63&'+$!)3$!>*$<!:&-A!),!)3$!'&/$(!>*$<!>/-G-C49E@!!

^7* =$4$-)!)3$!W4$'($(!W&-A+%,.'(!-3$-A!:,F!),!),++4$!)3$!(*#74&5!,0!)3$!:4$'($(!:&-A+%,.'(?!
)3$'!-4,#$!)3$!=5#)$/!6,4,%#!(*&4,+!:,F@!!

_7* 64*-A!)3$!=3&(*'+!*-,'!),!#$)!)3$!(*#74&5!),!#3&($(!&+&*'@!
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L7* =$4$-)!&'(!(&<2!)3$!/*44!<*'(,<!*'!)3$!/,($4!)%$$@!

G-7*"#*'+!)3$!4""6:!(%,7X(,<'!/$'.?!-4*-A!>#)&"5:?!#$)!)3$!-,'0*+.%&)*,'!,7)*,'!
G66HL6Ut2Z1L!:&-A!),!Y2%&3A)?!&'(*8##6$!)3$!,7)*,'#@!

!

N*+.%$!kb!=$))*'+!G66HL6Ut2Z1L!),!R$%*-.)@!

GG7*=&>$!)3$!/&'.0&-).%*'+!/,($4@!

G,7*64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!>,4./$!/*44*'+!7%,-$##@!

• M$#-%*:$!/*44!<*'(,<#!&'(!/*44!>,4./$#@!

• M$#-%*:$!)3$!A$5!>,4./$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• 6%$&)$!>,4./$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!<*'(,<#@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!>,4./$!/*44*'+@!
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K"<A62*

� #,+)1.23$O'/)&$4.&&.23$*+56+2/+0$$
<21,'?6/1.'2$
Q,-&4!/*44*'+!#$e.$'-$#!&%$!)57*-&445!.#$(!),!%$/,>$!/&)$%*&4!#)*44!%$/&*'*'+!0%,/!
&!7%$>*,.#!G6!#$e.$'-$@!23*#!*#!7,##*:4$!:5!.#*'+!&!#/&44$%!),,4?!&'(!-&4-.4&)*'+!
)3$!%$/&*'*'+!/&)$%*&4!),!:$!%$/,>$(@!23$%$!&%$!0,.%!)57$#!,0!4,-&4!/*44*'+!
#$e.$'-$#?!&'(!#*'-$!$&-3!)57$!,0!#$e.$'-$!-&'!:$!.#$(!*'!(*00$%$')!#*).&)*,'#?!
*)!*#!*/7,%)&')!),!A',<!<3$'!&'(!3,<!),!.#$!$&-3!)57$!,0!#$e.$'-$@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!(*00$%$')!)57$#!,0!4,-&4!/*44*'+!#$e.$'-$#@!

• M$#-%*:$!)3$!A$5!4,-&4!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• 6%$&)$!4,-&4!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!4,-&4!/*44*'+@
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1%,BLGSEGLLJ!O*4(0*%$

P,(.4$!gdb!6%$&)*'+!Q,-&4!P*44*'+ =$e.$'-$#

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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=4*($!c f!cddc!126

Q$##,'!C-)*>*)*$#b!M&5!23%$$

D0B:

U21":

D23)A%2:
!%20)&5'

4%0W23)"%$*K&66&5'
@2NA2532:

!%20)&5'
@A%?032*K&66&5'
@2NA2532:

!%20)&5'
Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
D"306*K&66&5'
@2NA2532:

!%20)&5'
D"306**05<

Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
Y"6A12*K&66&5'
@2NA2532:

!%20)&5'
D"306**05<

Y"6A12*K&66&5'
@2NA2532:

!%20)&5'*@)%0&'()*!A)
@A%?032*K&66&5'
@2NA2532:

!%20)&5'
4%0W23)"%$*K&66&5'

@2NA2532:

!%20)&5'
4%0W23)"%$*K&66&5'

@2NA2532:

/%"P[E!EQJ!a
U0&6$

8::2::125):

!%20)&5'*[%"1*@A%?032
E:"6&52:*@A%?032
K&66&5'*@2NA2532:

!%20)&5'*!A)*D&52
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*@)%0&'()*!A)
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*[%"1*@A%?032
E:"6&52:*@A%?032
K&66&5'*@2NA2532:

!%20)&5'*!A)*D&52
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*8<<&)&"506
[%"1*@A%?032*E:"6&52:

@A%?032*K&66&5'
@2NA2532:

UA%0)&"5

s Q$-).%$b!gr /*'#
s M$/,#!b!cr /*'#
s Q&:#!b!rd /*'#
s 2,)&4b!g!3% Vd!/*'#
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8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!(*00$%$')!)57$#!,0!4,-&4!/*44*'+!#$e.$'-$@
� M$#-%*:$!)3$!A$5!4,-&4!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� 6%$&)$!4,-&4!/*44*'+!#$e.$'-$#@
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!4,-&4!/*44*'+@!

>;2%;&2O
Q,-&4!/*44*'+!#$e.$'-$#!&%$!)57*-&445!.#$(!),!%$/,>$!/&)$%*&4!#)*44!%$/&*'*'+!0%,/!&!7%$>*,.#!G6!
#$e.$'-$@!23*#!*#!7,##*:4$!:5!.#*'+!#/&44$%!),,4#?!&'(!-&4-.4&)*'+!)3$!%$/&*'*'+!/&)$%*&4!),!:$!
%$/,>$(@ 23$%$!&%$!0,.%!)57$#!,0!4,-&4!/*44*'+!#$e.$'-$#?!&'(!#*'-$!$&-3!)57$!,0!#$e.$'-$!-&'!:$!
.#$(!*'!(*00$%$')!#*).&)*,'#?!*)!*#!*/7,%)&')!),!A',<!<3$'!&'(!3,<!),!.#$!$&-3!)57$!,0!#$e.$'-$@

C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!
s M$#-%*:$!)3$!(*00$%$')!)57$#!,0!4,-&4!/*44*'+!#$e.$'-$@!
s M$#-%*:$!)3$!A$5!4,-&4!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
s 6%$&)$!4,-&4!/*44*'+!#$e.$'-$#@
s 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!4,-&4!/*44*'+@!

For E
duca

tio
nal 

Use
 O

nly



=4*($!\ f!cddc!126

Q,-&4!P*44*'+ I>$%>*$<

921";2*10)2%&06*62?)*B$*0*#%2;&"A:*J!*@2NA2532
� 1%$>!G6!=$e
� 6,%'$%!L(+$#
� W5!1%$>!2,,4
� 1$'-*4!2%&-*'+

23$%$!&%$!\!)57$#!,0!Q,-&4!/*44!#$e.$'-$#@

s 1%$>!G6!=$eb!%$/,>$!/&)$%*&4!4$0)!&0)$%!&!R,4./$?!1%,0*4$?!,%!&',)3$%!Q,-&4!/*44*'+!G6!#$e.$'-$?!
.#.&445!<*)3!&!#/&44$%!),,4@ E)!(,$#!',)!.#$!)3$!<,%A7*$-$!,%!/&)$%*&4!%$/,>&4!0$&).%$#!),!($)$%/*'$!
)3$!#),-A!),!%$/,>$?!*'#)$&(!*)!.#$#!)3$!7%$>*,.#!#$e.$'-$!7&%&/$)$%#@

s 6,%'$%!L(+$#b!#7$-*05!,'$!,%!/,%$!-,%'$%#!),!-4$&'!.7!:5!#$4$-)*'+!$(+$#@

s W5!1%$>!2,,4b!-&4-.4&)$#!)3$!%$/&*'($%!/&)$%*&4!,'!#7$-*0*$(!#.%0&-$#!&0)$%!:$*'+!/&-3*'$(!:5!&!
4&%+$%!),,4u!)3$'!%$/,>$#!)3*#!/&)$%*&4!:5!)3$!-.%%$')!8#/&44$%9 ),,4@!

s 1$'-*4!2%&-*'+b!-4$&'#!.7!$(+$#!,0!#$4$-)$(!#.%0&-$#!:5!-%$&)*'+!&!#*'+4$X7&##!),,4!7&)3!&4,'+!)3$!
-,%'$%#@
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1%$>*,.#!G6!=$e.$'-$

[20)A%2:
� J$0$%$'-$!&!>,4./$?!7%,0*4$?!#.%0&-$!,%!&',)3$%!4,-&4!/*44!#$e.$'-$
� W&#$(!,'!#$e.$'-$!7&%&/$)$%#!

�3&$ $;+,!&>@#<+%+,&>,')$+><)A,>+'&N)A,F+)$E>+D

� J$+*,'X:5X%$+*,'!
�H&> N&AE'+,)=M,#>&F<A+,D+VE+=%+D

� J$/&*'($%!#.%0&-$!-&4-.4&)$(!0,%!&!#.%0&-$!#$e.$'-$
�(+$,207163O02U(T2H1L0,_,Z0(

/%2;&"A:*J!*@2NA2532
23$!7%$>*,.#!#$e.$'-$!,7)*,'!,0!4,-&4!/*44*'+!&44,<#!5,.!),!%$0$%$'-$!)3$!/&)$%*&4!4$0)!:5!&!7%$>*,.#45!
-%$&)$(!>,4./$?!7%,0*4$?!#.%0&-$!,%!&',)3$%!4,-&4!/*44!#$e.$'-$@
23$!-&4-.4&)$(!/&)$%*&4!%$/&*'*'+!0%,/!)3$!7%$>*,.#!#$e.$'-$!*#!:&#$(!,'!)3$!7%$>*,.#!#$e.$'-$!
7&%&/$)$%#!&'(!',)!)3$!/*44!>,4./$!,%!/&)$%*&4!%$/,>&4!0$&).%$#@
E0!5,.!&%$!.#*'+!&!>,4./$!,%!7%,0*4$!/*44*'+!#$e.$'-$!&#!&!%$0$%$'-$?!5,.!-&'!-,')%,4!)3$!),,47&)3!%$+*,'!
:5!%$+*,'@
E0!5,.!&%$!.#*'+!&!#.%0&-$!/*44*'+!#$e.$'-$!&#!&!%$0$%$'-$?!)3$!#5#)$/!<*44!-&4-.4&)$!)3$!%$/&*'($%!
#.%0&-$!0%,/!)3$!#$e.$'-$@!!E0!5,.!#$)!)3$!JLPCEGMLJt="JNC6L!7&%&/$)$%!),!ZL=!*'!)3$!#.%0&-$!
G6!#$e.$'-$?!)3$!%$/&*'($%!#.%0&-$!<*44!:$!-&4-.4&)$(!&#!7&%)!,0 )3&)!#$e.$'-$!&'(!*)!<*44!#&>$!5,.!
-&4-.4&)*,'!)*/$!*'!)3$!4,-&4!/*44*'+!#$e.$'-$@
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6,%'$%!L(+$#

[20)A%2:
� =7$-*05!-,%'$%#!),!-4$&'!.7!:5!#$4$-)*'+!$(+$#
� M$)$%/*'$!#),-A!,'!-,%'$%#

�L92302U9HH(0C,M+F<=+D,>+')<=<=*,')$+><)A

!"%52%*Q<'2:
23$!-,%'$%!$(+$#!,7)*,'!,0!4,-&4!/*44*'+!&44,<#!5,.!),!-4$&'!.7!-,%'$%#!:5!#7$-*05*'+!<3*-3!-,%'$%#!),!
/&-3*'$@!!Z,.!#7$-*05!)3$!-,%'$%#!:5!#$4$-)*'+!)3$!>$%)*-&4!$(+$ ,0!)3$!-,%'$%@!!23$!&/,.')!,0!/&)$%*&4!
%$/&*'*'+!0%,/!)3$!7%$>*,.#!),,4!*#!($)$%/*'$(!:5!)3$!6IJGLJtINN=L2!7&%&/$)$%@
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W5!1%$>*,.#!2,,4

[20)A%2:
� =7$-*05!$*)3$%!#.%0&-$!,%!/*44!<*'(,<!),!/&-3*'$
� C.),/&)*-&445!-&4-.4&)$#!/&)$%*&4!4$0)!:5!4&%+$%!),,4
� 1%$>*,.#!),,4!/.#)!:$!&!:&44!$'(!/*44

/0%012)2%:
�(%)=,<D,)A!)KD,D#<>)A
�1##>&)%;,)=M,0I<$,%&=$>&A

● C11JIC6Ht2Z1L!
● LYE2t2Z1L

�LTCUCZ80
● "16"2!,%!6QEPW!j ,'$X(*%$-)*,'!/*44*'+
● GIGL!j :&-A!&'(!0,%)3

Z$*/%2;&"A:*4""6
23$!:5!7%$>*,.#!),,4!,7)*,'!,0!)3$!4,-&4!/*44!#$e.$'-$!&44,<#!5,.!),!0*'*#3!/&-3*'*'+!#.%0&-$#!:&#$(!,'!
)3$!/&)$%*&4!4$0)!:5!&!7%$>*,.#!),,4@!!Z,.!-&'!#7$-*05!)3$!#.%0&-$#!),!/&-3*'$!:5!$*)3$%!#$4$-)*'+!&!+%,.7!
,0!#.%0&-$#!,%!:5!.#*'+!&!/*44!<*'(,<@!!E0!5,.!.#$!&!/*44!<*'(,<?!&44!,0!)3$!#.%0&-$#!<*)3*'!)3$!/*44!
<*'(,<!&%$!#$4$-)$(@
23$!#5#)$/!&.),/&)*-&445!-&4-.4&)$#!)3$!/&)$%*&4!4$0)!:5!)3$!7%$>*,.#!),,4@!!23$!7%$>*,.#!),,4!/.#)!:$!&!
:&44!$'(!/*44@
1&%&/$)$%# ),!-,')%,4!)3$!:$3&>*,%!,0!)3$!),,47&)3b
s 23$!),,47&)3!<*44!&4<&5#!:$!#7*%&4@!!
s Z,.!-&'!#7$-*05!)3$!&77%,&-3!&'(!$F*)!)57$#@!!
s 23$!6"2t2Z1L!-&'!:$!#7$-*0*$(!&#!"16"2!,%!6QEPW?!*'!<3*-3!-&#$!)3$!/&-3*'$!<*44!,'45!
/&-3*'$!*'!,'$!(*%$-)*,'!),!/&*')&*'!)3$!-.)!)57$@!!
s E0!5,.!-3,,#$!','$!0,%!)3$!6"2t2Z1L?!)3$!#5#)$/!<*44!#-&' :&-A!&'(!0,%)3!),!/&-3*'$!)3$!
#.%0&-$#!<*)3,.)!%$+&%(!),!)3$!-.))*'+!)57$@
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1$'-*4!2%&-$#

[20)A%2:
� =$4$-)!#.%0&-$#!,%!/*44!<*'(,<!),!($0*'$!#.%0&-$#!),!/&-3*'$
� =*'+4$!7&##!),,47&)3!-%$&)$(!&4,'+!)3$!-,%'$%#
� W&44!$'(!/*44#!,'45

/0%012)2%:
� =QI1LtCGSQL!7&%&/$)$%!.#$(!),!($)$%/*'$!>$%)*-&4!<&44#

�O+F)EA$,_,5`

� PC6HEGEGStIJMLJ
�L92302(UH62(C
�(T2H1L0(UH62(C
�L92302(U93/Z
�(T2H1L0(U93/Z

/253&6*4%032:
23$!7$'-*4!)%&-$#!,7)*,'!,0!)3$!4,-&4!/*44!#$e.$'-$!4$)#!5,.!-%$&)$!&!#*'+4$!7&##!),,47&)3!&4,'+!)3$!
-,%'$%#!,0!&!/,($4@!!Z,.!#7$-*05!)3$!#.%0&-$#!),!-3$-A!0,%!-,%'$%#!:5!$*)3$%!#$4$-)*'+!)3$!#.%0&-$#!
$F74*-*)45!,%!:5!.#*'+!&!/*44!<*'(,<!),!#$4$-)!)3$!#.%0&-$#@!!23$!7$'-*4!)%&-$!,'45!<,%A#!<*)3!:&44!$'(!
/*44#@
23$%$!&%$!)<,!7&%&/$)$%#!),!-,')%,4!)3$!),,47&)3@!!
s 23$!=QI1LtCGSQL!7&%&/$)$%!($)$%/*'$#!)3$!&'+4$!&)!<3*-3!&!<&44!*#!-,'#*($%$(!>$%)*-&4@!!
s 23$!PC6HEGEGStIJMLJ!7&%&/$)$%!($)$%/*'$#!<3*-3!,%($%!),!/&-3*'$!)3$!-,%'$%#!&'(!
#.%0&-$#@
s 6IJGLJ=tNEJ=2b!>$%)*-&4!%$+*,'#
s ="JNC6L=tNEJ=2b!3,%*D,')&4!%$+*,'#
s 6IJGLJ=tIGQZb!>$%)*-&4!%$+*,'#
s ="JNC6L=tIGQZb!3,%*D,')&4!%$+*,'#
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M$/,'#)%&)*,'

E5*)(&:*1"<A62F*$"A*O&66*?"66"O*)(2*&5:)%A3)"% 0:*)(2$*#2%?"%1*)(2*
?"66"O&5' <21"5:)%0)&"5f

� 6%$&)*'+!Q,-&4!&'(!R,4./$!P*44*'+ =$e.$'-$#@

>532*)(2*<21"5:)%0)&"5*&:*3"1#62)2F*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:27

U21"5:)%0)&"5f*6%$&)*'+!&!Q,-&4!&'(!R,4./$!P*44*'+ =$e.$'-$#

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!^2$44!
/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
I'-$!)3$!($/,!*#!-,/74$)$!)3$!#).($')#!#3,.4(!.#$!)3$!#)$7#!*'!)3$!)%&*'*'+!+.*($!),!-,/74$)$!)3$!
$F$%-*#$#@
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=.//&%5

8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!(*00$%$')!)57$#!,0!4,-&4!/*44*'+!#$e.$'-$@
� M$#-%*:$!)3$!A$5!4,-&4!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� 6%$&)$!4,-&4!/*44*'+!#$e.$'-$#@
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!4,-&4!/*44*'+@!

@A110%$

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b
s M$#-%*:$!)3$!(*00$%$')!)57$#!,0!4,-&4!/*44*'+!#$e.$'-$@!
s M$#-%*:$!)3$!A$5!4,-&4!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
s 6%$&)$!4,-&4!/*44*'+!#$e.$'-$#@
s 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!4,-&4!/*44*'+@
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XECD $

4'?6&+$XE$O)($:J+,/.0+0!
:J+,/.0+$X[$#,+)1.23$O'/)&$)2?$U'&6K+$4.&&.23$*+56+2/+0$

U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!&#!($#-%*:$(!*'!

)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!-%$&)$!&!4,-&4!/*44*'+!#$e.$'-$!),!%$/,>$!)3$!%$/&*'*'+!/&)$%*&4!0%,/!

)3$!*'#*($!,0!)3$!-,>$%@!Z,.!)3$'!/,(*05!7&%&/$)$%#!),!/&A$!)3$!),,4!7&)3!$00*-*$')@!Q,-&4!/*44*'+!

#$e.$'-$#!&%$!.#$0.4!:$-&.#$!)3$5!-&'!&.),/&)*-&445!-&4-.4&)$!)3$!),,4!7&)3!%$e.*%$(!),!%$/,>$!

%$/&*'*'+!/&)$%*&4!:&#$(!,'!7%$>*,.#!#$e.$'-$!*'0,%/&)*,'!&'(!/,($4!+$,/$)%5@!

Z,.!&4#,!-%$&)$!&!#$-,'(!0*F).%$!#$).7!&'(!,7$%&)*,'!),!/&-3*'$!)3$!,77,#*)$!#*($!,0!)3$!-,>$%@!

Z,.!-,')*'.$!)3$!$F$%-*#$!:5!-%$&)*'+!&!>,4./$!/*44*'+!#$e.$'-$!),!%$/,>$!/,#)!,0!)3$!/&)$%*&4!

0%,/!)3$!),7!,0!)3$!-,>$%@!Z,.!-,/74$)$!)3$!$F$%-*#$!:5!-%$&)*'+!&!#$-,'(!>,4./$!/*44*'+!

#$e.$'-$!),!/&-3*'$!)3$!%$/&*'*'+!/&)$%*&4!0%,/!)3$!>$%)*-&4!<&44#!,'!)3$!,.)#*($!,0!)3$!-,>$%@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!4,-&4!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!4,-&4!/*44*'+@!

• 6%$&)$!>,4./$!/*44*'+!#$e.$'-$#@!

*/+2),.'!
Z,.!&%$!',<!%$&(5!),!-,')*'.$!/&-3*'*'+!)3$!&4./*'./!-,>$%@!Z,.!-%$&)$!&!4,-&4!/*44*'+!
#$e.$'-$!),!%$/,>$!)3$!%$/&*'*'+!/&)$%*&4!0%,/!)3$!*'#*($!,0!)3$!-,>$%@!Z,.!&4#,!-%$&)$!&!
#$-,'(!0*F).%$!#$).7!&'(!,7$%&)*,'!),!/&-3*'$!)3$!,77,#*)$!#*($!,0!)3$!-,>$%@!Z,.!-,')*'.$!)3$!
$F$%-*#$!:5!-%$&)*'+!&!>,4./$!/*44*'+!#$e.$'-$!),!%$/,>$!/,#)!,0!)3$!/&)$%*&4!0%,/!)3$!),7!,0!)3$!
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!)3+$XECY $ #,+)1 .23$O'/)& $4. & & .23$*+56+2/+0$

-,>$%@!Z,.!-,/74$)$!)3$!$F$%-*#$!:5!-%$&)*'+!&!#$-,'(!>,4./$!/*44*'+!#$e.$'-$!),!/&-3*'$!)3$!
%$/&*'*'+!/&)$%*&4!0%,/!)3$!>$%)*-&4!<&44#!,'!)3$!,.)#*($!,0!)3$!-,>$%@!

@)2#*G7*Q,-&)$!&'(!,7$'!)3$!-,>$%!/&'.0&-).%*'+!/,($4@!

R.?63.I*3.2$5-7I$#.I!6*2!I"5!!5-7I+.P,.-*.LI(.I?53+$I-../I$6I!6*2$.I$#.I"2-,?2*$,35-7I"6/.!I2-/I

6%.-I5$I,+5-7I$#.I?6!/.3I-2K572$63)IS-*.I(.I#2K.I!6*2$./I$#.I?6!/.3I?63I$#5+I.>.3*5+.LI(.I*2-I+.$I

$#5+I2+I6,3I(6315-7I/53.*$634LI2-/I6%.-I$#.I"2-,?2*$,35-7I"6/.!I6?I$#.I*6K.3)I

G7* E'!)3$!'&>*+&),%?!#$4$-)!)3$!N,4($%!W%,<#$%!)&:?!&'(!:%,<#$!),!
3fhA:2%:h:)A<25)hO&6<?&%2i1?'i..-h1"<A62G-?!%*+3)X-4*-A?!&'(!#$4$-)!K0=2*S"%=&5'*
U&%23)"%$7!

,7* I7$'!6IRLJ@PNS@!2.%'!,00!&'5!(*#74&5$(!(&)./!0$&).%$#@!

@)2#*,7*6%$&)$!&!4,-&4!/*44*'+!G6!=$e.$'-$@!

H+5-7I$#.IC.-,IC2-27.3LI(.I*2-I*3.2$.I2I!6*2!I"5!!5-7I+.P,.-*.I,+5-7I$#.I%3.K56,+I<:I

+.P,.-*.I6%$56-I2-/I3.?.3.-*.I$#.I%3.K56,+IK6!,".I"5!!5-7I+.P,.-*.)IQ.I*2-I+.!.*$I$#.I-2".LI

$66!LI2-/I%232".$.3I6%$56-+)IQ.I*2-I.-$.3I2I-2".I?63I$#.I+.P,.-*.I$6I"21.I5$I.2+4I$6I5/.-$5?4LI

2-/I*#2-7.I$#.I$66!I$6I2I+"2!!.3I/52".$.3I.-/I"5!!)IQ#.-I+.$$5-7I$#.I"2-,?2*$,35-7I%232".$.3+I

(.I*2-I+$23$IB4I,+5-7I$#.I%3.K56,+IK6!,".I"5!!5-7I%232".$.3+LI(#5*#I-../I$6IB.I2/E,+$./)I=6I(.I
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!

N*+.%$!cdb!=3,<*'+!%$#.4)*'+!),,47&)3!*'!R$%*-.)!

,G7*64,#$!R$%*-.)?!-,/74$)$!)3$!#$e.$'-$?!&'(!%$).%'!),!)3$!/&'.0&-).%$!/$'.@!

@)2#*_7*6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$@!

Q.I*2-I*3.2$.I2I"2$.352!I3."6K2!I?.2$,3.I$6I*,$I2(24I$#.I"2*#5-./IK6!,".I?36"I$#.I(631%5.*.)II

Q.I*3.2$.I2I"2$.352!I3."6K2!I?.2$,3.I,+5-7I$#.I1E$&')$<%I6%$56-)IQ.I+.!.*$I$#.I1E$&1MMI
6%$56-I$6I%5*1I$#.I(631%5.*.I2,$6"2$5*2!!4)III

G7* 6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$!0,%!)3$!#$e.$'-$!.#*'+!)3$!8A)"10)&3!,7)*,'@!!!

,7* "#$!)3$!8A)"8<<!,7)*,'!),!#$4$-)!)3$!<,%A7*$-$!),!*')$%#$-)@!!

.7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!

For E
duca

tio
nal 

Use
 O

nly



!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XECXA $

@)2#*L7*6%$&)$!&!>,4./$!/*44*'+!#$e.$'-$!),!/&-3*'$!)3$!%$/&*'*'+!/&)$%*&4!,'!)3$!>$%)*-&4!<&44#!
,'!)3$!),7!,0!)3$!-,>$%@!!

Q.I*2-I-6(I*3.2$.I2IK6!,".I"5!!5-7I+.P,.-*.I$6I"2*#5-.I$#.I3."25-5-7I"2$.352!I6-I$#.IK.3$5*2!I

(2!!+I6?I$#.I$6%I6?I$#.I*6K.3)IH+5-7I$#.I".-,I"2-27.3LI(.I*2-I*3.2$.I2IK6!,".I"5!!5-7I+.P,.-*.)I

Q.I*2-I+.!.*$I$#.I<2".LID232".$.3+LI2-/IQ5-/6(I6%$56-+)IQ.I*2-I.-$.3I2I-2".I?63I$#.I

+.P,.-*.I$6I"21.I5$I.2+4I$6I5/.-$5?4)IJ#.I%232".$.3+I#2K.IB..-I3.2/I?36"I$#.I+5$.I%232".$.3I?5!.LI

(.I*2-I2/E,+$I$#.I%232".$.3+I$6I"2*#5-.I6-!4I$#.IK.3$5*2!I(2!!+I(5$#IA.36I+$6*1I2!!6(2-*.I2-/I

%36K5/.I2I!.2/@5-I2-/I!.2/@6,$I"6$56-)IQ.I*2-I+.$I$#.IOSHGTcSDJ9S<I$6IDOSNcS<8ZLI$#.I

OSHGTc=JS:hc[88SQI$6IX)IQ.I*2-I2!+6I+.$I$#.IJ[<G;<Jc8;[Mc=J;DI2-/I

<SOC[8c8;[Mc=J;DI$6IYXLI2-/I$#.ISW;OJO[W;8cM9=J[<:;I$6I_)IQ.I*2-I3.?.3.-*.I$#.I

+2".I"5!!I(5-/6(I?36"I$#.I%3.K56,+I+.P,.-*.)I

IQ.I*2-I3.K5.(I$#.I$66!%2$#I2-/I+..I$#2$I/,35-7I$#.I!.2/@5-I2-/I!.2/@6,$I"6K.+I$#.I*,$$.3I

*6"%.-+2$56-I5+I2%%!5./)I[!+6I$#.I6K.3I$32K.!I/5+$2-*.I6-I.2*#I%2++I3."6K.+I2-4I(5$-.++I!5-.+I

?36"I$#.I"2*#5-./I+,3?2*.+)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!Y"6A12!/*44*'+!#$e.$'-$@!

,7* =$4$-)!)3$!J012?!/0%012)2%:?!&'(!S&5<"O*-3$-A!:,F$#@!!!!

.7* G&/$!)3$!#$e.$'-$!vPROF_TOPw@!

H7* P,(*05!)3$!0,44,<*'+!7&%&/$)$%#b!

2&:4$!Vb!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
JI"SHtI12EIG! 1JINtIGQZ! 6"2!I12EIG!
JI"SHt=2I6UtCQQIO! d! 6"2!1CJCP!
2CGSLG2tQLCMt=2L1! gd!UX)dfI5-)V! LG2JZBLYE2!
GIJPCQtQLCMt=2L1! gd!UX)dfI5-)V! LG2JZBLYE2!
IRLJ2JCRLQtME=2CG6L! r!UX)\XI5-)V! LG2JZBLYE2!

\7* "#*'+!)3$!@2623)!S&5<!,7)*,'?!-4*-A!)3$![&5<!J"O!:.)),'!*'!)3$!=$&%-3!2,,4!(*&4,+!:,F!&'(!
#$4$-)!SJUi9Rbi4>/!0%,/!)3$!4*#)!,0!/*44!<*'(,<#@!

]7* 63&'+$!)3$!>*$<!),!)3$!'&/$(!>*$<!>/-,-C49E@!

^7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!For E
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!)3+$XECFE $ #,+)1 .23$O'/)& $4. & & .23$*+56+2/+0$

!

N*+.%$!cgb!=3,<*'+!)3$!%$#.4)*'+!),,47&)3@!

"''&$!)18$=+-.+7[$
G,)*-$!(.%*'+!)3$!4$&(X*'!&'(!4$&(X,.)!/,>$#!)3$!-.))$%!-,/7$'#&)*,'!*#!&774*$(@!
23$!,>$%!)%&>$4!(*#)&'-$!,'!$&-3!7&##!%$/,>$#!&'5!<*)'$##!4*'$#!0%,/!)3$!/&-3*'$(!
#.%0&-$#@!

_7* E'!)3$!14&5!1&)3!/$'.?!#$4$-)!J!*!(23=!),!#)&%)!R$%*-.)@!

L7* 64*-A!,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

G-7*64,#$!R$%*-.)!&'(!-,/74$)$!)3$!#$e.$'-$@!

GG7*=$4$-)!&'(!b&<2!)3$!OGMtJSHt2I1!/*44!<*'(,<!*'!)3$!/,($4!)%$$@!

G,7*=&>$!)3$!/&'.0&-).%*'+!/,($4@!

G.7*64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XECFX $

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!(*00$%$')!)57$#!,0!4,-&4!/*44*'+!#$e.$'-$#@!

• M$#-%*:$!)3$!A$5!4,-&4!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• 6%$&)$!4,-&4!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!4,-&4!/*44*'+@!
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!

!)3+$XXCX$

K"<A62*

� #,+)1.23$*6,@)/+$4.&&.23$*+56+2/+0$
<21,'?6/1.'2$
=.%0&-$!/*44*'+!#$e.$'-$#!$'&:4$!5,.!),!/*44!-,'),.%$(!&'(!3,%*D,')&4!#.%0&-$#@!
23*#!*#!.#$0.4!0,%!0*'*#3!/&-3*'*'+!-,'),.%$(!#.%0&-$#!,0!-,/7,'$')#?!,%!/,4(!
-&>*)*$#@!O3$'!-%$&)*'+!#.%0&-$!/*44*'+!#$e.$'-$#?!/*44!#.%0&-$#!-&'!:$!.#$(!&#!
&4)$%'&)$!%$0$%$'-$#!<3$'!/,($4!#.%0&-$#!&%$!*'&77%,7%*&)$?!0,%!$F&/74$!<3$'!
)3$!/,($4!:$*'+!/&-3*'$(!*#!/&($!.7!,0!/&'5!#.%0&-$#?!,%!*0!5,.!'$$(!),!$F)$'(!
)3$!),,47&)3!:$5,'(!)3$!/,($4@!23$%$!&%$!0,.%!)57$#!,0!#.%0&-$!/*44*'+!#$e.$'-$?!
7%,>*(*'+!5,.!<*)3!&!04$F*:4$!&77%,&-3!),!#.%0&-$!/&-3*'*'+@!E)!*#!&'!*/7,%)&')!
#A*44!),!.'($%#)&'(!)3$!(*00$%$'-$#!:$)<$$'!$&-3!)57$!,0!#.%0&-$!/*44*'+!
#$e.$'-$?!&'(!<3$'!),!.#$!$&-3!)57$!,0!#$e.$'-$@!I'-$!5,.!3&>$!-,/74$)$(!
5,.%!G6!#$e.$'-$?!5,.!-&'!%$7%$#$')!)3$!&#X/&-3*'$(!#)&)$!,0!5,.%!<,%A7*$-$!
:5!-%$&)*'+!&!/&)$%*&4!%$/,>&4!0$&).%$!)3&)!%$/,>$#!)3$!/&-3*'$(!>,4./$!0%,/!
)3$!<,%A7*$-$@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!(*00$%$')!)57$#!,0!#.%0&-$!/*44*'+!#$e.$'-$@!

• M$#-%*:$!)3$!A$5!#.%0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@!

• M$#-%*:$!/$)3,(#!0,%!-%$&)*'+!&77%,&-3!&'(!$F*)!/,>$#@!

• 6%$&)$!&'(!%$0*'$!#.%0&-$!/*44*'+!#$e.$'-$#@!

• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!#.%0&-$!/*44*'+@!

• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!#.%0&-$!/*44*'+@For E
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!1%,BLGSEGLLJ!
O*4(0*%$

P,(.4$!ggb!6%$&)*'+!=.%0&-$ P*44*'+ =$e.$'-$#

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L( =%>-# I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),% U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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=4*($!c f!cddc!126

D0B:

U21":

D23)A%2:
!%20)&5'

4%0W23)"%$*K&66&5'
@2N2A532:

!%20)&5'
@A%?032*K&66&5'
@2N2A532:

!%20)&5'
Y"6A12*K&66&5'
@2N2A532:

!%20)&5'
D"306*K&66&5'
@2N2A532:

!%20)&5'
D"306**05<

Y"6A12*K&66&5'
@2N2A532:

!%20)&5'
Y"6A12*K&66&5'
@2N2A532:

!%20)&5'
Y"6A12*K&66&5'
@2N2A532:

!%20)&5'
D"306**05<

Y"6A12*K&66&5'
@2N2A532:

!%20)&5'*@)%0&'()*!A)
@A%?032*K&66&5'
@2NA2532:

!%20)&5'
4%0W23)"%$*K&66&5'
@2N2A532:

!%20)&5'
4%0W23)"%$*K&66&5'
@2N2A532:

/%"P[E!EQJ!a
Q;06A0)"%
U0&6$

8::2::125):

!%20)&5'*[%"1*@A%?032
E:"6&52:*@A%?032
K&66&5'*@2NA2532:

!%20)&5'*!A)*D&52
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*@)%0&'()*!A)
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*[%"1*@A%?032
E:"6&52:*@A%?032
K&66&5'*@2NA2532:

!%20)&5'*!A)*D&52
@A%?032*K&66&5'
@2NA2532:

!%20)&5'*8<<&)&"506
[%"1*@A%?032*E:"6&52:

@A%?032*K&66&5'
@2NA2532:

Q$##,'!C-)*>*)*$#b!M&5!23%$$

UA%0)&"5

s Q$-).%$b!cd!/*'#
s M$/,# 8V9 b!cr!/*'#
s Q&:# 8V!pg!-3&44$'+$9 b!\r /*'#
s 2,)&4b!g!3%!Vd/*'#
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=4*($!V f!cddc!126

I:;$-)*>$#

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!(*00$%$')!)57$#!,0!#.%0&-$!/*44*'+!#$e.$'-$#@!
� M$#-%*:$!)3$!A$5!#.%0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� M$#-%*:$!/$)3,(#!0,%!-%$&)*'+!&77%,&-3!&'(!$F*)!/,>$#@
� 6%$&)$!&'(!%$0*'$!#.%0&-$!/*44*'+!#$e.$'-$#@!
� 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!#.%0&-$!/*44*'+@!
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!#.%0&-$ /*44*'+@

>;2%;&2O
=.%0&-$!/*44*'+!#$e.$'-$#!$'&:4$!5,.!),!/*44!-,'),.%$(!&'(!3,%*D,')&4!#.%0&-$#@!23*#!*#!.#$0.4!0,%!0*'*#3!
/&-3*'*'+!-,'),.%$(!#.%0&-$#!,0!-,/7,'$')#?!,%!/,4(!-&>*)*$#@!O3$'!-%$&)*'+!#.%0&-$!/*44*'+!
#$e.$'-$#?!/*44!#.%0&-$#!-&'!:$!.#$(!&#!&4)$%'&)$!%$0$%$'-$#!<3$'!/,($4!#.%0&-$#!&%$!*'&77%,7%*&)$?!
0,%!$F&/74$!<3$'!)3$!/,($4!:$*'+!/&-3*'$(!*#!/&($!.7!,0!/&'5!#.%0&-$#?!,%!*0!5,.!'$$(!),!$F)$'(!)3$!
),,47&)3!:$5,'(!)3$!/,($4@!23$%$!&%$!0,.%!)57$#!,0!#.%0&-$!/*44*'+!#$e.$'-$?!7%,>*(*'+!5,.!<*)3!&!
04$F*:4$!&77%,&-3!),!#.%0&-$!/&-3*'*'+@!E)!*#!&'!*/7,%)&')!#A*44 ),!.'($%#)&'(!)3$!(*00$%$'-$#!:$)<$$'!
$&-3!)57$!,0!#.%0&-$!/*44*'+!#$e.$'-$?!&'(!<3$'!),!.#$!$&-3!)57$ ,0!#$e.$'-$@!I'-$!5,.!3&>$!
-,/74$)$(!5,.%!G6!#$e.$'-$?!5,.!-&'!%$7%$#$')!)3$!&#X/&-3*'$(!#)&)$!,0!5,.%!<,%A7*$-$!:5!-%$&)*'+!
&!/&)$%*&4!%$/,>&4!0$&).%$!)3&)!%$/,>$#!)3$!/&-3*'$(!>,4./$!0%,/ )3$!<,%A7*$-$@!

C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b
• M$#-%*:$!)3$!(*00$%$')!)57$#!,0!#.%0&-$!/*44*'+!#$e.$'-$#@
• M$#-%*:$!)3$!A$5!#.%0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
• M$#-%*:$!/$)3,(#!0,%!-%$&)*'+!&77%,&-3!&'(!$F*)!/,>$#@!
• 6%$&)$!&'(!%$0*'$!#.%0&-$!/*44*'+!#$e.$'-$#@
• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!#.%0&-$!/*44*'+@
• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!#.%0&-$!/*44*'+@
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=4*($!\ f!cddc!126

=.%0&-$ P*44*'+!I>$%>*$<

K&66&5'*"?*!"5)"A%2<*"%*@605)2< @A%?032:*
� =.%0&-$#!/.#)!&44,<!-,')*'.,.#!),,4!7&)3

["A%*!A)*4$#2:f*
� =)%&*+3)!6.)!
� N%,/!=.%0&-$!E#,4*'$#
� 6.)!Q*'$!
� 1%,;$-)$(!6.)#!!

>#)&"5:
� 6.)!)57$!-&'!:$!-3&'+$(
� S$,/$)%5!=$4$-)*,'

�2+F+>+=%+,'&M+A
�7)=EF)%$E><=*,J+&'+$>K

● P*44!=.%0&-$#BP*44!O*'(,<#

@A%?032*K&66&5'*/%"32::
=.%0&-$!P*44*'+!*#!.#$(!),!/*44!3,%*D,')&4!,%!-,'),.%$(!#.%0&-$#@!23$!#$4$-)$(!#.%0&-$#!/.#)!&44,<!0,%!&!
-,')*'.,.#!),,4!7&)3@!23$%$!&%$!#$>$%&4!/$)3,(#!,0!-,'0*+.%*'+!)3$!-.)!/,)*,'!&'(!+$'$%&)*'+!)3$!),,4!
7&)3b

s =)%&*+3)!6.)b!/*44!)3$!#$4$-)$(!#.%0&-$#!:5!&!#$%*$#!,0!#)%&*+3) -.)#@

s N%,/!=.%0&-$!E#,4*'$b!/*44!)3$!#$4$-)$(!#.%0&-$#!:5!0,44,<*'+!)3$!#.%0&-$!.X>!4*'$#@

s 6.)!Q*'$b!/*44!)3$!#$4$-)$(!#.%0&-$#!:5!($0*'*'+!)3$!#3&7$!,0!)3$!0*%#)?!4&#)?!&'(!#,/$!*')$%/$(*&)$!
-.)#@!O3$'!)3$!#5#)$/!+$'$%&)$#!)3$!),,4!7&)3?!*)!+%&(.&445!-3&'+$#!)3$!#3&7$!,0!)3$!-.)#!
&--,%(*'+!),!#.%0&-$!),7,4,+5@

s 1%,;$-)$(!6.)#b!/*44!)3$!#$4$-)$(!#.%0&-$#!:5!7%,;$-)*'+!)3$*%!-,'),.%#!,'!)3$!%$)%&-)!74&'$?!-%$&)*'+!
&!l04&)l!),,4!7&)3!*'!)3*#!74&'$!8.#*'+!)3$!&77%,7%*&)$!#-&'!)57$9?!&'(!)3$'!7%,;$-)*'+!)3*#!),,4!7&)3!
:&-A!,'!)3$!,%*+*'&4!#.%0&-$8#9@

>#)&"5:
s 23$!-.)!)57$!-&'!:$!-3&'+$(!(.%*'+!)3$!-,'0*+.%&)*,'!,0!)3$!#$e.$'-$@
s =$4$-)*'+!+$,/$)%5b

s Z,.!-&'!#$4$-)!%$0$%$'-$!/,($4!#.%0&-$#!0,%!/&-3*'*'+
s I%!-%$&)$!/&'.0&-).%*'+!+$,/$)%5

s P*44!#.%0&-$#!-&'!:$!.#$(@
s C44!#.%0&-$#!<*)3*'!&!/*44!<*'(,<!<*44!:$!#$4$-)$(@For E
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=4*($!r f!cddc!126

=.%0&-$ P*44*'+!I>$%>*$<

K05A?03)A%&5'*R2"12)%$
� C4)$%'&)*>$!/&-3*'*'+!%$0$%$'-$

!"5?&'A%2<*B2?"%2*"%*<A%&5'*J!*:2NA2532*3%20)&"5
� P*44!=.%0&-$#

�L&#K
�0I$>EM+
�HA)$

� =.%0&-$!P,(*0*-&)*,'#
�0I$+=M
�C><'
�7+>*+

� P*44!O*'(,<#

@A%?032*K&66&5'*/%"32::
s P&'.0&-).%*'+!+$,/$)%5?!-&'!:$!.#$(!&#!&'!&4)$%'&)*>$!/&-3*'*'+!%$0$%$'-$@
s P&'.0&-).%*'+!+$,/$)%5!-&'!:$!-,'0*+.%$(!:$0,%$!,%!(.%*'+!)3$!-%$&)*,'!,0!G6!#$e.$'-$#@

s P*44!#.%0&-$#!-&'!:$!-%$&)$(?!)3$!/,#)!-,//,'!,7)*,'#!0,%!#.%0&-$!/*44*'+!&%$b
s 6,75b!-,75!#$4$-)$(!%$0$%$'-$!/,($4!#.%0&-$#@
s LF)%.($b!#A$)-3!&!cXM!,.)4*'$!&'(!$F)%.($!)3$!,.)4*'$!),!-%$&)$!&!#.%0&-$
s N4&)b!#A$)-3!&!04&)!cXM!,.)4*'$!),!0,%/!)3$!:,.'(&%*$#!,0!&!#.%0&-$@
s E)!*#!&4#,!7,##*:4$!),!$F)$'(?!)%*/!&'(!/$%+$!#.%0&-$#!),+$)3$%@

s P*44!<*'(,<#!-&'!&4#,!:$!.#$(?!*'!)3*#!-&#$!&44!#.%0&-$#!<*)3*'!&!/*44!<*'(,<!<*44!:$!#$4$-)$(@
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=4*($![ f!cddc!126

6.)!257$!X =)%&*+3)!6.)

@)%0&'()*!A)
� P*44!)3$!#$4$-)$(!#.%0&-$#!:5!&!#$%*$#!,0!#)%&*+3)!-.)#

� P&-3*'$!(*%$-)*,'!
�L&=$>&AA+M PK,LTCU13J/0,#)>)'+$+>

� =)%&((4$# ,7$' $(+$#
� C>,*(!*''$%!<&44#
� 1&)-3!#4,)#

@)%0&'()*!A)
s P&-3*'$!(*%$-)*,'!-,')%,44$(!:5!-.)!&'+4$@

s 6,/74$)$45!/&-3*'$!)3$!#$4$-)$(!#.%0&-$8#9@!E0!&!#.%0&-$!*#!',)!:,.'($(!:5!<&44#!,'!)3$!,.)#*($?!)3$!
),,4!<*44!l#)%&((4$l?!)3&)!*#?!,>$%%.'!)3$!#.%0&-$!:,.'(&%5!:5!& 3&40!(*&/$)$%@

s C'5!*''$%!7%,)%.#*,'#?!&#!<$44!&#!)3$!,.)$%!<&44#!$F)$'(*'+!.7!0%,/!)3$!#.%0&-$?!<*44!:$!&>,*($(!
&.),/&)*-&445@!23$!#),-A!&44,<&'-$?!*0!&'5?!<*44!&7745!),!)3$!#*($!<&44#!&#!<$44@

s E0!&!#.%0&-$!*#!#$4$-)$(!0%,/!/,($4?!&'5!#4,)#!,%!3,4$#!,'!)3$!#.%0&-$!<*44!:$!l7&)-3$(lb!:5!($0&.4)!
)3$!),,4!7&)3!<*44!:$!+$'$%&)$(!&#!*0!)3$5!<$%$!',)!)3$%$@
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=4*($!i f!cddc!126

=)%&*+3)!6.) X U$5 1&%&/$)$%#

� =6CGt2Z1L
�CZ80U-
�CZ80U5

� 6"2tCGSQL
� QC6LtI12EIG

�L&==+%$<&=,'&N+D

� =2L1tIRLJ
� 2IIQtIRLJQC1
� =6CQQI1tHS2

� 1JINt=2I6UtCQQIO

4>>D@!8DD>/ibR4

/9>[i@4>!Ii8DD>S

PC6HEGLM
="JNC6L

2IIQtIRLJQC1

2I
I
Q

=2L1tIRLJ

@)%0&'()*!A)*/0%012)2%:
@!8Ji4a/Qb!J$0$%#!),!)3$!<&5!&!/*44*'+!),,4!#-&'#!)3$!#.%0&-$#!&'(!&>,*(# *#4&'(#@!
N,%!#)%&*+3)!-.)!#.%0&-$!/*44*'+!)3$!,7)*,'#!&%$b
s 2Z1Ltgo-,')*'.,.#45!/&-3*'$#!)3$!#.%0&-$?!%$)%&-)#!.7,'!$'-,.')$%*'+!*#4&'(#@
s 2Z1LtVo)3$!),,4!%$/,>$#!/&)$%*&4!0%,/!-,')*'.,.#!D,'$#!($0*'$(!:5!)3$!*#4&'(!+$,/$)%5?!
/&-3*'*'+!)3$/!*'!).%'!&'(!/,>*'+!&%,.'(!)3$!*#4&'(#@!

s 6"2tCGSQL!o )3$!&'+4$!:$)<$$'!)3$!-.)!(*%$-)*,'!&'(!)3$!YX&F*#!,0!)3$!G6!=$e.$'-$!-,,%(*'&)$!
#5#)$/@

s QC6LtI12EIG!o *0!#$)!-&.#$#!)3$!),,4!),!-.)!:&-A!&'(!0,%)3?!&'(!#7$-*0*$#!)3$ #3&7$!,0!
-,''$-)*,'!:$)<$$'!)3$!$'(7,*')#!,0!'$*+3:,%*'+!-.)#@!23$%$!&%$!>&%*,.#!-,''$-)*,'!)57$#@
s QEGLt6IGGL62
s 6"JRLt6IGGL62
s CJ6t6IGGL62
s QII1t6IGGL62

Q&)$%&4!-,')%,4!*#!)3%,.+3b
s =2L1tIRLJ!($0&.4)!7&%&/$)$%!0,%!-,')%,44*'+ )3$!#)$7!,>$%!<*)3*'!&!7&##@!!
s I%!2IIQtIRLJQC1!-&'!:$!.#$(!&#!&'!&4)$%'&)*>$!/$)3,(!),!-,')%,4!)3$!#)$7X,>$%!:&#$(!,'!)3$!
),,4!,>$%4&7@

s I%!=6CQQI1tHLESH2!/.#)!:$!4$##!)3&'!,%!$e.&4!),!-.))$%!%&(*.#?!-&'!&4#,!:$!.#$(!),!-&4-.4&)$!
#)$7X,>$%@

O3*-3$>$%!7&%&/$)$%!7%,(.-$#!)3$!#/&44$#)!#)$7!,>$%!*#!.#$(@

s 1JINt=2I6UtCQQIO!j -,')%,4#!)3$!#),-A!%$/&*'*'+!,'!/&-3*'$(!#.%0&-$#@!E#!&4#,!.#$(!),!
-&4-.4&)$!%$/&*'*'+!#),-A!<3$'!-%$&)*'+!/&)$%*&4!%$/,>&4!0$&).%$#@!N,%!#.%0&-$!/*44*'+!)3*#!-&'!:$!
'$+&)*>$?!&44,<*'+!/&%-3*'+!*'),!)3$!%$0$%$'-$!/,($4?!)3*#!-&'!:$!.#$0.4!<3$'!/&-3*'*'+!
$4$-)%,($#@
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6.)!257$!X N%,/!=.%0&-$!E#,4*'$#

[%"1*@A%?032*E:"6&52:
� P*44!)3$!#$4$-)$(!#.%0&-$#!:5!0,44,<*'+!)3$!#.%0&-$!.X>!4*'$#!8-,'),.%!
4*'$#9

� P&-3*'$!(*%$-)*,'!
�L&=$>&AA+M PK,=)$E>)A,TS:,%&=$&E>

� =)%&((4$# ,7$' $(+$#
� C>,*(!*''$%!<&44#
� G,!7&)-3*'+!,0!#4,)#

[%"1*@A%?032*E:"6&52:
s P&-3*'$!(*%$-)*,'!-,')%,44$(!'&).%&4!"XR!-,'),.%#!,0!/&-3*'$(!#.%0&-$#@

s 6,/74$)$45!/&-3*'$!)3$!#$4$-)$(!#.%0&-$8#9@!E0!&!#.%0&-$!*#!',)!:,.'($(!:5!<&44#!,'!)3$!,.)#*($?!)3$!
),,4!<*44!l#)%&((4$l?!)3&)!*#?!,>$%%.'!)3$!#.%0&-$!:,.'(&%5!:5!& 3&40!(*&/$)$%@

s C'5!*''$%!7%,)%.#*,'#?!&#!<$44!&#!)3$!,.)$%!<&44#!$F)$'(*'+!.7!0%,/!)3$!#.%0&-$?!<*44!:$!&>,*($(!
&.),/&)*-&445@!23$!#),-A!&44,<&'-$?!*0!&'5?!<*44!&7745!),!)3$!#*($!<&44#!&#!<$44@

s E')$%'&4!3,4$#!&'(!#4,)#!<*44!-6$ :$!l7&)-3$(@l!N,%!VXCF*#!/*44*'+?!)3$!),,4!<*44!/,>$!,>$%!*')$%'&4!
#4,)#!,%!3,4$#!&)!&!-,'#)&')!K!4$>$4?!74.'+*'+!,%!%$)%&-)*'+!&)!)3$!4,<$%!$(+$!&#!'$-$##&%5@!N,%!\X
&'(!rXCF*#!/*44*'+?!)3$!),,4!<*44!%$)%&-)!&)!&44!*''$%!$(+$#@!E0!5,.!(,'q)!<&')!)3*#!),!3&77$'?!.#$!&!/*44!
#.%0&-$?!,%!#$4$-)!&!#.%0&-$!0%,/!&!/*44!>,4./$@
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N%,/!=.%0&-$!E#,4*'$# X U$5 1&%&/$)$%#

� =6CGt2Z1L
�CZ80U-
�CZ80U4
�CZ80U5
�CZ80U930UO62

� =2L1tIRLJ
� 2IIQtIRLJQC1
� =6CQQI1tHS2
� G"PWLJt1C==L=

� 1JINt=2I6UtCQQIO

PC6HEGLM
="JNC6L

2IIQtIRLJQC1

2I
I
Q

=2L1tIRLJ

G"PWLJt1C==L=!x!V

[%"1*@A%?032*E:"6&52: /0%012)2%:
=6CGt2Z1Lb!J$0$%#!),!)3$!<&5!&!/*44*'+!),,4!#-&'#!)3$!#.%0&-$#!&'(!&>,*(#!*#4&'(#@!
N,%!0%,/!#.%0&-$!*#,4*'$# #.%0&-$!/*44*'+!)3$!,7)*,'#!&%$b
s 2Z1Ltgo-,')*'.,.#45!/&-3*'$#!)3$!#.%0&-$?!%$)%&-)#!.7,'!$'-,.')$%*'+!*#4&'(#@
s 2Z1Ltco-,')*'.,.#45!/&-3*'$#!)3$!#.%0&-$ <*)3,.)!%$)%&-)?!/,>*'+!&%,.'(!)3$!*#4&'(#
s 2Z1LtVo)3$!),,4!%$/,>$#!/&)$%*&4!0%,/!-,')*'.,.#!D,'$#!($0*'$(!:5!)3$!*#4&'(!+$,/$)%5?!
/&-3*'*'+!)3$/!*'!).%'!&'(!/,>*'+!&%,.'(!)3$!*#4&'(#@

s 2Z1LtIGLtMEJo)3$!),,4!-.)#!*'!,'$!(*%$-)*,'!,'45@!

Q&)$%&4!-,')%,4!*#!)3%,.+3b
s =2L1tIRLJ!($0&.4)!7&%&/$)$%!0,%!-,')%,44*'+ )3$!#)$7!,>$%!<*)3*'!&!7&##@!!
s I%!2IIQtIRLJQC1!-&'!:$!.#$(!&#!&'!&4)$%'&)*>$!/$)3,(!),!-,')%,4!)3$!#)$7X,>$%!:&#$(!,'!)3$!
),,4!,>$%4&7@

s I%!=6CQQI1tHLESH2!/.#)!:$!4$##!)3&'!,%!$e.&4!),!-.))$%!%&(*.#?!-&'!&4#,!:$!.#$(!),!-&4-.4&)$!
#)$7X,>$%@

s I%!G"PWLJt1C==L=!-&'!:$!.#$(!),!$F74*-*)45!#$)!)3$!'./:$%!,0!7&##$#!),!)&A$!*'!$&-3!#4*-$@
O3*-3$>$%!7&%&/$)$%!7%,(.-$#!)3$!#/&44$#)!#)$7!,>$%!*#!.#$(@

s 1JINt=2I6UtCQQIO!j -,')%,4#!)3$!#),-A!%$/&*'*'+!,'!/&-3*'$(!#.%0&-$#@!E#!&4#,!.#$(!),!
-&4-.4&)$!%$/&*'*'+!#),-A!<3$'!-%$&)*'+!/&)$%*&4!%$/,>&4!0$&).%$#@!N,%!#.%0&-$!/*44*'+!)3*#!-&'!:$!
'$+&)*>$?!&44,<*'+!/&%-3*'+!*'),!)3$!%$0$%$'-$!/,($4?!)3*#!-&'!:$!.#$0.4!<3$'!/&-3*'*'+!
$4$-)%,($#@For E
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=4*($!gd f!cddc!126

6.)!257$!j 6.)!Q*'$

!A)*D&52
� P*44!)3$!#$4$-)$(!#.%0&-$#!:5!#7$-*05*'+

�H<>D$,%E$,A<=+
�/)D$,%E$,A<=+

● E5)2%12<&0)2*3A)*6&52:*"#)&"506

� 6.)!Q*'$#!($)$%/*'$!)3$!0*%#)!&'(!4&#)!7&##
�J>)ME)AAK,%;)=*+,D;)#+,&F,%E$D

● Z0:2<*"5*:A%?032*"A)6&52

� I7$'!,%!-4,#$(!-.)!4*'$#

!A)*D&52
s P*44!)3$!#$4$-)$(!#.%0&-$#!:5!($0*'*'+!)3$!#3&7$!,0!)3$!0*%#)?!4&#)?!&'(!#,/$!*')$%/$(*&)$!-.)!4*'$#@!

s O3$'!)3$!#5#)$/!+$'$%&)$#!)3$!),,4!7&)3?!*)!+%&(.&445!-3&'+$#!)3$!#3&7$!,0!)3$!-.)#!&--,%(*'+!),!
#.%0&-$!,.)4*'$!&'(!+$,/$)%5@

s W,)3!,7$'!&'(!-4,#$(!-.)!4*'$#!&%$!7,##*:4$@
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=4*($!gg f!cddc!126

6.)!Q*'$ X U$5 1&%&/$)$%#

� =6CGt2Z1L
� CZ80U-
� CZ80U5
� CZ80U(8621/
� CZ80U930UO62
� CZ80UX0/6L1/

� G"PWLJt6"2=
� INN=L2tEG6JLPLG2
� QC6LtI12EIG

� =2L1tIRLJ
� 2IIQtIRLJQC1
� =6CQQI1tHS2

� 1JINt=2I6UtCQQIO

@!8DD>/ibR4 4>>D

/9>[i@4>!Ii8DD>S

!A)*D&52 /0%012)2%:
=6CGt2Z1Lb!J$0$%#!),!)3$!<&5!&!/*44*'+!),,4!#-&'#!)3$!#.%0&-$#!&'(!&>,*(#!*#4&'(#@!
N,%!-.)!QEGL!#.%0&-$!/*44*'+!)3$!,7)*,'#!&%$b
s 2Z1Ltgo-,')*'.,.#45!/&-3*'$#!)3$!#.%0&-$?!%$)%&-)#!.7,'!$'-,.')$%*'+!*#4&'(#@
s 2Z1LtVo)3$!),,4!%$/,>$#!/&)$%*&4!0%,/!-,')*'.,.#!D,'$#!($0*'$(!:5!)3$!*#4&'(!+$,/$)%5?!
/&-3*'*'+!)3$/!*'!).%'!&'(!/,>*'+!&%,.'(!)3$!*#4&'(#@!

s 2Z1Lt=1EJCQo+$'$%&)$#!&!#7*%&4!-.))$%!7&)3@
s 2Z1LtIGLtMEJo)3$!),,4!-.)#!*'!,'$!(*%$-)*,'!,'45@
s 2Z1LtHLQE6CQ!o )3$!),,4!/,>$#!&4,'+!&!3$4*F@!R&4*(!0,%!64,#$(!6.)!Q*'$!/&-3*'*'+!,'45
s Z,.!-&'!-%$&)$!/.4)*74$!7&##$#!&)!(*00$%$')!DX3$*+3)#?!.#*'+!G"PWLJt6"2=!&'(!
INN=L2tEG6JLPLG2

s QC6LtI12EIG!o *0!#$)!-&.#$#!)3$!),,4!),!-.)!:&-A!&'(!0,%)3?!&'(!#7$-*0*$#!)3$ #3&7$!,0!
-,''$-)*,'!:$)<$$'!)3$!$'(7,*')#!,0!'$*+3:,%*'+!-.)#@!

Q&)$%&4!-,')%,4!*#!)3%,.+3b
s =2L1tIRLJ!($0&.4)!7&%&/$)$%!0,%!-,')%,44*'+ )3$!#)$7!,>$%!<*)3*'!&!7&##@!!
s I%!2IIQtIRLJQC1!-&'!:$!.#$(!&#!&'!&4)$%'&)*>$!/$)3,(!),!-,')%,4!)3$!#)$7X,>$%!:&#$(!,'!)3$!
),,4!,>$%4&7@

s I%!=6CQQI1tHLESH2!/.#)!:$!4$##!)3&'!,%!$e.&4!),!-.))$%!%&(*.#?!-&'!&4#,!:$!.#$(!),!-&4-.4&)$!
#)$7X,>$%@

O3*-3$>$%!7&%&/$)$%!7%,(.-$#!)3$!#/&44$#)!#)$7!,>$%!*#!.#$(@

s 1JINt=2I6UtCQQIO!j -,')%,4#!)3$!#),-A!%$/&*'*'+!,'!/&-3*'$(!#.%0&-$#@!E#!&4#,!.#$(!),!
-&4-.4&)$!%$/&*'*'+!#),-A!<3$'!-%$&)*'+!/&)$%*&4!%$/,>&4!0$&).%$#@!N,%!#.%0&-$!/*44*'+!)3*#!-&'!:$!
'$+&)*>$?!&44,<*'+!/&-3*'*'+!*'),!)3$!%$0$%$'-$!/,($4?!)3*#!-&'!:$!.#$0.4!<3$'!/&-3*'*'+!
$4$-)%,($#@
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=4*($!gc f!cddc!126

6.)!257$!X 1%,;$-)$( 6.)

/%"W23)2<*!A)
� P*44!)3$!#$4$-)$(!#.%0&-$#!:5!

�8>&Y+%$<=*,%&=$&E>D,&=$&,>+$>)%$,#A)=+
�L>+)$+,FA)$,$&&A#)$;
�8>&Y+%$<=*,$&&A#)$;,P)%@,&=$&,&><*<=)A,DE>F)%+D

� 1%,>*($#!/,%$!-,')%,4!,>$%!#.%0&-$!#-&''*'+

/%"W23)2<*!A)
s P*44!)3$!#$4$-)$(!#.%0&-$#!:5!7%,;$-)*'+!)3$*%!-,'),.%#!,'),!)3$ %$)%&-)!74&'$?!-%$&)*'+!&!l04&)l!),,4!
7&)3!*'!)3*#!74&'$!8.#*'+!)3$!&77%,7%*&)$!#-&'!)57$9?!&'(!)3$'!7%,;$-)*'+!)3*#!),,4!7&)3!:&-A!,'!)3$!
,%*+*'&4!#.%0&-$8#9@!23*#!/$)3,(!*#!&>&*4&:4$!0,%!V!CF*#!#.%0&-$ /*44*'+!,'45@

s "#$!7%,;$-)$(!-.)#!#.%0&-$!/*44*'+!<3$'!5,.!'$$(!/,%$!-,')%,4!,>$%!)3$!<&5!5,.!#-&'!)3$!#.%0&-$#!
80,%!$F&/74$?!*0!5,.!'$$(!),!+$'$%&)$!&!#7*%&4!),,4!7&)39@
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1%,;$-)$(!6.) X U$5 1&%&/$)$%#

� =6CGt2Z1L
�CZ80U-G4G5
�CZ80U(8621/
�CZ80U930UO62,

� 6"2tCGSQL

� =2L1tIRLJ
� 2IIQtIRLJQC1
� G"PWLJt1C==L=

� 1JINt=2I6UtCQQIO

/%"W23)2<*!A) /0%012)2%:
@!8Ji4a/Qb!J$0$%#!),!)3$!<&5!&!/*44*'+!),,4!#-&'#!)3$!#.%0&-$#!&'(!&>,*(# *#4&'(#@!
N,%!#)%&*+3)!-.)!#.%0&-$!/*44*'+!)3$!,7)*,'#!&%$b
s 2Z1Ltgo-,')*'.,.#45!/&-3*'$#!)3$!#.%0&-$?!%$)%&-)#!.7,'!$'-,.')$%*'+!*#4&'(#@
s 2Z1Ltco-,')*'.,.#45!/&-3*'$#!)3$!#.%0&-$ <*)3,.)!%$)%&-)?!/,>*'+!&%,.'(!)3$!*#4&'(#
s 2Z1LtVo)3$!),,4!%$/,>$#!/&)$%*&4!0%,/!-,')*'.,.#!D,'$#!($0*'$(!:5!)3$!*#4&'(!+$,/$)%5?!
/&-3*'*'+!)3$/!*'!).%'!&'(!/,>*'+!&%,.'(!)3$!*#4&'(#@

s 2Z1Lt=1EJCQo+$'$%&)$#!&!#7*%&4!-.))$%!7&)3@
s 2Z1LtIGLtMEJo)3$!),,4!-.)#!*'!,'$!(*%$-)*,'!,'45@
s 6"2tCGSQLo)3$!&'+4$!:$)<$$'!)3$!-.)!(*%$-)*,'!&'(!)3$!YX&F*#!,0!)3$!G6!=$e.$'-$!-,,%(*'&)$!
#5#)$/@

Q&)$%&4!-,')%,4!*#!)3%,.+3b
s =2L1tIRLJ!($0&.4)!7&%&/$)$%!0,%!-,')%,44*'+ )3$!#)$7!,>$%!<*)3*'!&!#4*-$@!!
s I%!2IIQtIRLJQC1!-&'!:$!.#$(!&#!&'!&4)$%'&)*>$!/$)3,(!),!-,')%,4!)3$!#)$7X,>$%!:&#$(!,'!)3$!
),,4!,>$%4&7@
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O3*-3$>$%!7&%&/$)$%!7%,(.-$#!)3$!#/&44$#)!#)$7!,>$%!*#!.#$(@

s 1JINt=2I6UtCQQIO!j -,')%,4#!)3$!#),-A!%$/&*'*'+!,'!/&-3*'$(!#.%0&-$#@!E#!&4#,!.#$(!),!
-&4-.4&)$!%$/&*'*'+!#),-A!<3$'!-%$&)*'+!/&)$%*&4!%$/,>&4!0$&).%$#@!N,%!#.%0&-$!/*44*'+!)3*#!-&'!:$!
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Q5)%$PQX&)*K";2:
� L')%5!)57$

�H<>D$,%E$,G,+)%;,%E$

� LF*)!)57$
�0)%;,%E$,G,A)D$,%E$,

� 6.#),/!=)%&)$+*$#

86)2%50)&;2*K2)("<:
� W.*4(!-.)
� 6.#),/*D$!-.)!/,)*,'
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/&'.0&-).%*'+!7&%&/$)$%#@!23$#$!($0&.4)!-.)!/,)*,'#!-&'!:$!/,(*0*$(!*0!%$e.*%$(@
s 23$!C77%,&-3BLF*)!,7)*,'!*'!)3$!=$e.$'-$!=$).7!/$'.!7%,>*($#!&--$##!),!)3$!L')%5BLF*)!(*&4,+!:,F

s 23$!L')%5BLF*)!P,>$!(*&4,+!:,F!$'&:4$#!/,(*0*-&)*,'!,0!)3$!($0&.4)!-.)!/,)*,'!&'(!-,')&*'#!)<,!
+%,.7!:,F$#@

s Z,. -&'!#$4$-)!#)&'(&%(!#)%&)$+*$#!0,%!$')%5!&'(!$F*)@!

s Z,.!-&'!#7$-*05!(*00$%$')!$')%5!#)%&)$+*$#!0,%!)3$!0*%#)!-.)!&'( )3$!*')$%/$(*&)$!-.)#?!&#!<$44!&#!
(*00$%$')!$F*)!#)%&)$+*$#!0,%!)3$!*')$%/$(*&)$!-.)#!&'(!)3$!4&#) -.)@

s 6.#),/!=)%&)$+*$#oQ$)#!5,.!($0*'$!-.#),/!#)%&)$+*$#!0,%!$')%5!&'(!$F*)@

C4)$%'&)*>$!/$)3,(#!0,%!/,(*05*'+!)3$!($0&.4)!-.)!/,)*,'!&%$b

s W.*4(!-.)!*'!)3$!=$e.$'-$!=$).7!/$'.

s 6.#),/*D$!*'!)3$!G6!#$e.$'-$!/$'.
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� 6%$&)*'+!=)%&*+3)!6.)!=.%0&-$!P*44*'+!=$e.$'-$#
� 6%$&)*'+!N%,/!=.%0&-$!E#,4*'$#!=.%0&-$!P*44*'+!=$e.$'-$#
� 6%$&)*'+!6.)!Q*'$!=.%0&-$!P*44*'+!=$e.$'-$#

>532*)(2*<21"5:)%0)&"5*&:*3"1#62)2F*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:2:7

U21"5:)%0)&"5f*M:&5'*/0%012)2%:*05<*@2))&5'*A#*@&)2*[&62:

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!^2$44!
/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
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� M$#-%*:$!)3$!(*00$%$')!)57$#!,0!#.%0&-$!/*44*'+!#$e.$'-$#@!
� M$#-%*:$!)3$!A$5!#.%0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
� M$#-%*:$!/$)3,(#!0,%!-%$&)*'+!&77%,&-3!&'(!$F*)!/,>$#@
� 6%$&)$!&'(!%$0*'$!#.%0&-$!/*44*'+!#$e.$'-$#@!
� 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!#.%0&-$!/*44*'+@!
� 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!#.%0&-$ /*44*'+@

@A110%$

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b
• M$#-%*:$!)3$!(*00$%$')!)57$#!,0!#.%0&-$!/*44*'+!#$e.$'-$#@
• M$#-%*:$!)3$!A$5!#.%0&-$!/*44*'+!/&'.0&-).%*'+!7&%&/$)$%#@
• M$#-%*:$!/$)3,(#!0,%!-%$&)*'+!&77%,&-3!&'(!$F*)!/,>$#@!
• 6%$&)$!&'(!%$0*'$!#.%0&-$!/*44*'+!#$e.$'-$#@
• 6%$&)$!/*44!#.%0&-$#!%$4$>&')!),!#.%0&-$!/*44*'+@
• 6%$&)$!/&)$%*&4!%$/,>&4!0$&).%$#!#7$-*0*-!),!#.%0&-$!/*44*'+@

For E
duca

tio
nal 

Use
 O

nly



For E
duca

tio
nal 

Use
 O

nly



!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XXCD $

4'?6&+$XX$O)($:J+,/.0+0!
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U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!&#!($#-%*:$(!*'!

)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!-%$&)$!&!/*44!#.%0&-$!&#!&!%$0$%$'-$!0,%!)3$!#.%0&-$!/*44*'+!#$e.$'-$#@!

Z,.!)3$'!-%$&)$!&!#$/*X0*'*#3!#$e.$'-$!,'!)3$!),7!,0!)3$!/,($4!:5!-%$&)*'+!&!#)%&*+3)!-.)!#.%0&-$!

/*44*'+!#$e.$'-$!.#*'+!crX/*44*/$)$%!:&44!$'(!/*44@!W$0,%$!-,/74$)*'+!)3*#!#$e.$'-$?!5,.!-3&'+$!

)3$!/,($4!%$0$%$'-$!),!)3$!/*44!#.%0&-$!$'&:4*'+!)3$!),,4!),!,>$%4&7!)3$!$(+$#!,0!)3$!),7!#.%0&-$@!

P*44!#.%0&-$#!&%$!.#$0.4!&#!)3$5!-&'!:$!.#$(!&#!&4)$%'&)$!%$0$%$'-$#!<3$'!/,($4!#.%0&-$#!&%$!

*'&77%,7%*&)$@!Z,.!&4#,!.#$!&!#,4*(!/,($4!),,4!),!$'3&'-$!)3$!(*#74&5!<3$'!%$>*$<*'+!),,4!7&)3#@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!#.%0&-$X/*44*'+!#$e.$'-$#!.#*'+!)3$!#)%&*+3)!-.)!,7)*,'@!

• 6%$&)$!/*44!#.%0&-$#@!

*/+2),.'!
Z,.!-,')*'.$!/&'.0&-).%*'+!)3$!&4./*'./!-,>$%!:5!-%$&)*'+!&!'./:$%!,0!#.%0&-$!/*44*'+!
#$e.$'-$#@!23*#!$'&:4$#!5,.!),!/&-3*'$!&44!)3$!-,'),.%$(!#.%0&-$#!,'!)3$!),7!,0!)3$!-,>$%@!Z,.!
.#$!(*00$%$')!#.%0&-$!/*44*'+!)$-3'*e.$#!:&#$(!,'!)3$!#.%0&-$!0*'*#3!%$e.*%$(!,'!)3$!7%,(.-)@!

E'!)3*#!$F$%-*#$?!5,.!-%$&)$!&!/*44!#.%0&-$!&#!&!%$0$%$'-$!0,%!)3$!#.%0&-$!/*44*'+!#$e.$'-$#@!Z,.!
)3$'!-%$&)$!&!#$/*X0*'*#3!#$e.$'-$!,'!)3$!),7!,0!)3$!/,($4!:5!-%$&)*'+!&!#)%&*+3)!-.)!#.%0&-$!
/*44*'+!#$e.$'-$!.#*'+!&!crX/*44*/$)$%!:&44!$'(!/*44@!Z,.!.#$!&!#,4*(!/,($4!),,4!),!$'3&'-$!)3$!
(*#74&5!(.%*'+!),,4!7&)3!%$>*$<@!

For E
duca

tio
nal 

Use
 O

nly



!)3+$XXCY $ #,+)1 .23$*6,@)/+$4. & & .23$*+56+2/+0$

!),)K+1+,0$
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2&:4$!gb!1&%&/$)$%!M$#-%*7)*,'#!

/0%012)2%* U2:3%&#)&"5*
=6CGt2Z1L! 23$!/$)3,(!,0!#-&''*'+!)3$!/&-3*'$(!&%$&@!
6"2tCGSQL! 23$!&'+4$!,0!-.)#!%$4&)*>$!),!G6!#$e.$'-$!-,,%(*'&)$!#5#)$/@!
QC6LtI12EIG! 6&.#$#!)3$!),,4!),!-.)!:&-A!&'(!0,%)3?!&'(!#7$-*0*$#!)3$!#3&7$!

,0!-,''$-)*,'!:$)<$$'!)3$!$'(7,*')#!,0!'$*+3:,%*'+!-.)#@!
=2L1tIRLJ! M*#)&'-$!:$)<$$'!7&##$#@!
2IIQtIRLJQC1! 2,,4!#)$7!,>$%!-&4-.4&)$(!:5!,>$%4&7!(*#)&'-$@!
=6CQQI1tHS2! =)$7!,>$%!-&4-.4&)$(!:5!#-&44,7!3$*+3)@!
G"PWLJt1C==L=! G./:$%!,0!7&##$#!7$%!#4*-$@!8N%,/!#.%0&-$!*#,4*'$#!&'(!

7%,;$-)$(!-.)!#$e.$'-$#!,'459!
=2L1tIRLJtCM`"=2! C(;.#)!=2L1tIRLJ!),!7%,>*($!-,/74$)$!-,>$%&+$!,0!

/&-3*'$(!&%$&@!

1JINt=2I6UtCQQIO! 6,')%,4#!#),-A!%$/&*'*'+!,'!/&-3*'$(!#.%0&-$#@!
G"PWLJt6"2=! N,%!-.)!4*'$!/&-3*'*'+!-&'!#7$-*05!/.4)*74$!-.)#!&'(!(*00$%$')!

DX($7)3#@!
INN=L2tEG6JLPLG2! N,%!-.)!4*'$!/&-3*'*'+!,00#$)!($7)3!0,%!/.4)*74$!-.)#@!

!

@)2#*G7*Q,-&)$!&'(!,7$'!)3$!-,>$%!/&'.0&-).%*'+!/,($4@!

R.?63.I*3.2$5-7I$#.IK6!,".I"5!!5-7I+.P,.-*.LI(.I-../I$6I!6*2$.I$#.I"2-,?2*$,35-7I"6/.!I2-/I

6%.-I5$I,+5-7I$#.I?6!/.3I-2K572$63)IQ#.-I(.I#2K.I!6*2$./I$#.I?6!/.3I?63I$#5+I.>.3*5+.I(.I*2-I+.$I

$#5+I2+I6,3I(6315-7I/53.*$634LI2-/I6%.-I$#.I"2-,?2*$,35-7I"6/.!I6?I$#.I*6K.3)I

G7* E'!)3$!'&>*+&),%?!#$4$-)!)3$!N,4($%!W%,<#$%!)&:?!&'(!:%,<#$!),!
3fhA:2%:h:)A<25)hO&6<?&%2i1?'i..-h1"<A62GG?!%*+3)X-4*-A?!&'(!#$4$-)!K0=2*S"%=&5'*
U&%23)"%$7!

,7* I7$'!6IRLJ@PNS@!2.%'!,00!&'5!(*#74&5$(!(&)./!0$&).%$#@!

@)2#*,7*6%$&)$!&!/*44!#.%0&-$!0$&).%$@!

[+I2-I2!$.3-2$5K.I$6I"2*#5-5-7I$#.I3.?.3.-*.I"6/.!I+,3?2*.+LI(.I*2-I*3.2$.I2I"5!!I+,3?2*.I$6I

.>$.-/I$#.I"2*#5-./I+,3?2*.+IB.46-/I$#.I6,$.3I./7.I6?I$#.I"6/.!)II

C5!!I+,3?2*.+I23.I,+.?,!IB.*2,+.I$#.4I*2-IB.I,+./I2+I2!$.3-2$5K.I3.?.3.-*.+I(#.-I"6/.!I

3.?.3.-*.+I23.I-6$I2%%36%352$.)I

Q.I-../I$6I*6%4I$#.I+,3?2*.I?36"I$#.I$6%I6?I$#.I3.?.3.-*.I"6/.!I2-/I.>$.-/I$#.I6,$.3I./7.+)I
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J6I/6I$#5+LI(.I*3.2$.I2I"5!!I+,3?2*.I,+5-7I$#.IL&#KI6%$56-)IQ.I+.!.*$I$#.I$6%I6?I$#.I3.?.3.-*.I
"6/.!LI$#5+I+,3?2*.I5+I#5//.-I,-/.3I$#.I(631%5.*.I+,3?2*.I+6I+#6,!/IB.I+.!.*$./I*23.?,!!4)IQ#.-I

(.I#2K.I*6%5./I$#.I+,3?2*.I(.I*2-I.>$.-/I$#.I6,$.3I./7.+IB4I\)_I""LI2725-I.-+,3.I(.I%5*1I$#.I

*633.*$I./7.I$6I.>$.-/)III

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*@2)A#*j*K?'*R2"12)%$*j*K&66*@A%?032*j*!%20)2!
),!-%$&)$!&!/*44!#.%0&-$?!'&/$!*)!vfinish_surfacew@!

,7* 63&'+$!)3$!>*$<!),!)3$!'&/$(!>*$<!>/-,-C49E@!

.7* =$4$-)!8<<!j*!"#$*j*U"52?!&'(!#$4$-)!)3$!3*(($'!#.%0&-$!,'!)3$!),7!-,>$%!,0!)3$!
%$0$%$'-$!/,($4@!6,/74$)$!)3$!#$4$-)*,'!&'(!-4,#$!)3$!=.%0&-$!6,75!(*&4,+!:,F@!

".G[$
L'#.%$!5,.!7*-A!)3$!3*(($'!#.%0&-$!,0!)3$!%$0$%$'-$!/,($4?!',)!)3$!#.%0&-$!0%,/!)3$!
<,%A7*$-$@!"#$!%*+3)X-4*-A!),!3*+34*+3)!)3$!3*(($'!#.%0&-$@!

! !

N*+.%$!gb!=$4$-)$(!3*(($'!%$0$%$'-$!/,($4!#.%0&-$!

H7* E'!)3$!=.%0!M$0*'$!/$'.?!#$4$-)!QX)25<!),!$F)$'(!)3$!,.)$%!$(+$#!,0!)3$!#.%0&-$@!"#$!)3$!
@012*@A%?!j!@&5'62*U:)!j!U&:)*>5*@%?!,7)*,'#@!

\7* "#*'+!)3$!405'25)*!(0&5!,7)*,'?!#$4$-)!,'$!,0!)3$!,.)$%!$(+$#!,0!)3$!#.%0&-$u!&+&*'!$'#.%$!
5,.!7*-A!)3$!3*(($'!$(+$?!',)!)3$!<,%A7*$-$!$(+$@!6,/74$)$!)3$!#$4$-)*,'!&'(!#$4$-)!)3$!
#&/$!$(+$!&+&*'!),!/$&#.%$!)3$!$F)$'#*,'!(*#)&'-$@!257$!v2.5w UX)YXI5-V!&#!)3$!$F)$'(!
(*#)&'-$@!

!

N*+.%$!cb!2&'+$')!-3&*'!,0!$(+$#!&'(!#$4$-)$(!$(+$@!
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,%(23/I?2*5-7I+5/.I6?I$#.I+,3?2*.I5+I"2*#5-./)IQ.I*2-I-6(I+%.*5?4I$#.I*,$I$4%.LI2-/I2**.%$I$#.I

+$3257#$I*,$I6%$56-)II

Q.I%!24I$#.I$66!%2$#LI2-/I-6$5*.I#6(I$#.I$66!I"2*#5-.+I%2+$I$#.I./7.+I6?I$#.I"6/.!I+,3?2*.+I$6I

$#.I./7.I6?I$#.I!237.3I"5!!I+,3?2*.)IJ#.I$66!I2!+6I"2*#5-.+I6K.3I$#.I6%.-5-7I5-I$#.I$6%I+,3?2*.LI

$#5+I*2-IB.I*#2-7./I,+5-7I$#.I=:[<cJZD;I%232".$.3)I<6$5*.I$#.I$66!I%.3?63"+I2I!2*5-7I"6K.I

B.$(..-I%2++.+LI$#5+I5+I*6-$36!!./IB4I$#.I8[:;cSDJ9S<I%232".$.3LI2-/I$#.I*,$I/53.*$56-I5+I

%232!!.!I$6I$#.I>@2>5+I6?I$#.I+.P,.-*.I*6@63/5-2$.I+4+$."LI*6-$36!!./IB4I:HJc[<G8;I%232".$.3)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!@A%?032*K&66!/*44*'+!#$e.$'-$@!

,7* =$4$-)!)3$!J012F*4""6F*&'(!/0%012)2%:!-3$-A!:,F$#@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XXCB $

;'1+[$
G,)*-$!=.%0&-$#!&'(!M$0*'$!6.)!&%$!&4%$&(5!#$4$-)$(?!5,.!&%$!,'45!#$4$-)*'+!
&((*)*,'&4!,7)*,'#!)3&)!5,.!'$$(!),!-3&'+$@!

.7* G&/$!)3$!#$e.$'-$!vFIN_TOP_1w@!

H7* E'!)3$!2,,4!=$).7!M*&4,+!:,F?!#$4$-)![&62?!&'(!>#25*4""6*D&B%0%$?!.#$!)3$!Z$*!"#$!
,7)*,'!&'(!%$)%*$>$!)3$!WLPtcrtdt=IQEM?!#,4*(!/,($4!),,4@!=$)!)3$!),,4!'./:$%!&'(!),,4!
,00#$)!'./:$%!),!v19w@!!

\7* =$4$-)!)3$![22<:C@#22<:!)&:?!&'(!-4*-A!920<*UZ!:.)),'!),!%$&(!*'!)3$!-.))*'+!(&)&!0,%!&!
%,.+3*'+!&774*-&)*,'!&'(!&4./*'./!#),-A!/&)$%*&4@!!

]7* 8##6$!)3$!-3&'+$#!&'(!K";2!)3$!),,4!),!)3$!$F*#)*'+!7,-A$)?!0*'&445!#$4$-)!)3$!),,4!0,%!)3$!
#$e.$'-$@!

;'1+[$
23$!#,4*(!/,($4!),,4!-&'!:$!#$$'!<3$'!74&5*'+!)3$!),,47&)3@!

^7* P,(*05!)3$!0,44,<*'+!7&%&/$)$%#b!

2&:4$!cb!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
1JINt=2I6UtCQQIO! d@gr!UX)XXeI5-V! 6"2!1CJCP!
=6CQQI1tHS2! d@g!UX)XX]I5-V! 6"2!1CJCP!

!

;'1+[$
G,)*-$!3,<!)3$!#*)$!7&%&/$)$%!0*4$!#$)#!&44!)3$!($0&.4)!>&4.$#@!

_7* =$4$-)!K&66*@A%?032*j*U"52*j*@2623)*@%??!&'(!.#$!)3$![EJE@bi@M9[8!Q!0%,/!)3$!4*#)!
,0!#.%0&-$#@!

L7* =$4$-)!>=0$F!),!.#$!)3$!.7<&%(!0&-*'+!#*($!,0!)3$!#.%0&-$@!"#$!)3$!@2623)*866!,7)*,'!),!
$'#.%$!)3$!$')*%$!#.%0&-$!*#!.#$(!0,%!/&-3*'*'+?!&'(!-,/74$)$!)3$!#.%0&-$!#$4$-)*,'@!

G-7* E'!)3$!6.)!M$0*'*)*,'!(*&4,+!:,F?!&--$7)!)3$!@)%0&'()*!A)!,7)*,'?!&'(!-4,#$!)3$!(*&4,+!:,F@!

GG7*14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!For E
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!)3+$XXC_ $ #,+)1 .23$*6,@)/+$4. & & .23$*+56+2/+0$

!

N*+.%$!\b!=3,<*'+!)3$!%$#.4)*'+!),,47&)3@!

"''&G)18$=+-.+7[$
G,)*-$!3,<!)3$!),,4!/&-3*'$#!7&#)!)3$!$(+$#!,0!)3$!/,($4!#.%0&-$#!),!)3$!$(+$!,0!
)3$!4&%+$%!/*44!#.%0&-$@!23$!),,4!&4#,!/&-3*'$#!,>$%!)3$!,7$'*'+!*'!)3$!),7!#.%0&-$?!
)3*#!-&'!:$!-3&'+$(!.#*'+!)3$!=6CGt2Z1L!7&%&/$)$%@!G,)*-$!&4#,!)3$!),,4!
7$%0,%/#!&!4&-*'+!/,>$!:$)<$$'!7&##$#?!)3*#!*#!-,')%,44$(!:5!)3$!QC6LtI12EIG!
7&%&/$)$%?!&'(!)3$!-.)!(*%$-)*,'!*#!7&%&44$4!),!)3$!FX&F*#!,0!)3$!#$e.$'-$!-,X,%(*'&)$!
#5#)$/?!<3*-3!*#!-,')%,44$(!:5!6"2tCGSQL!7&%&/$)$%@!

@)2#*H7*P,(*05!)3$!#$e.$'-$!7&%&/$)$%#!),!-,')%,4!)3$!#-&'!)57$?!)3$!4&-*'+!/,>$?!&'(!-.))*'+!
&'+4$@!

Q.I*2-I"6/5?4I$#.I=:[<cJZD;I$6IJZD;cdI$6I.!5"5-2$.I"2*#5-5-7I6K.3I$#.I6%.-5-7I5-I$#.I$6%I

+,3?2*.)IQ.I*2-I"6/5?4I$#.I8[:;cSDJ9S<I$6I[O:c:S<<;:JI$6I*6--.*$I.2*#I%2++I(5$#I2I

+"66$#I"6$56-)IQ.I*2-I2!+6I+.$I$#.I:HJc[<G8;I$6IfXI/.73..+)II

G7* =$)!)3$!0,44,<*'+!7&%&/$)$%#!*'!)3$!#$e.$'-$b!

2&:4$!Vb!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
=6CGt2Z1L! 2Z1LtV! 6"2!I12EIG!
QC6LtI12EIG! CJ6t6IGGL62! 6"2!I12EIG!
6"2tCGSQL! hd! 6"2!1CJCP!

,7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!For E
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XXCA $

!

N*+.%$!rb!=3,<*'+!)3$!%$#.4)*'+!),,47&)3@!

.7* E'!)3$!14&5!1&)3!/$'.?!#$4$-)!J!*!(23=!),!#)&%)!R$%*-.)@!

H7* 64*-A!,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$![b!=3,<*'+!)3$!%$#.4)*'+!),,47&)3!*'!R$%*-.)@!

"''&$!)18$=+-.+7[$
P,(*05*'+!)3$!=6CGt2Z1L!),!2Z1LtV?!$4*/*'&)$#!/&-3*'*'+!,>$%!)3$!,7$'*'+!*'!
)3$!),7!#.%0&-$@!P,(*05*'+!)3$!QC6LtI12EIG!),!CJ6t6IGGL62!-,''$-)#!$&-3!
7&##!<*)3!&!#/,,)3!/,)*,'@!P,(*05*'+!)3$!6"2tCGSQL!),!hd!($+%$$#!-3&'+$#!)3$!
(*%$-)*,'!,0!)3$!-.))*'+!/,)*,'#@!

\7* 64,#$!R$%*-.)!&'(!-,/74$)$!)3$!G6!#$e.$'-$!

]7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!
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!)3+$XXCXE $ #,+)1 .23$*6,@)/+$4. & & .23$*+56+2/+0$

:J+,/.0+$F[$#,+)1.23$I,'K$*6,@)/+$<0'&.2+0$*6,@)/+$4.&&.23$
*+56+2/+0$
E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!&((!&!0*'*#3*'+!#$e.$'-$!),!)3$!),7!#.%0&-$!:5!-%$&)*'+!&!0%,/!*#,4*'$#!

#.%0&-$!/*44*'+!#$e.$'-$@!Z,.!&4#,!&((!&!)&'+$')!&77%,&-3!&'(!$F*)!/,>$!),!)3$!),,4!7&)3@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!#.%0&-$!/*44*'+!#$e.$'-$#!.#*'+!)3$!0%,/!#.%0&-$!*#,4*'$#!,7)*,'@!

• 6.#),/*D$!),,4!7&)3!&77%,&-3!&'(!$F*)!/,)*,'#@!

*/+2),.'!
Z,.!&((!&!0*'*#3*'+!#$e.$'-$!),!)3$!),7!#.%0&-$!:5!-%$&)*'+!&!0%,/!*#,4*'$#!#.%0&-$!/*44*'+!
#$e.$'-$@!Z,.!&4#,!&((!&!)&'+$')!&77%,&-3!&'(!$F*)!/,>$!),!)3$!),,4!7&)3@!

@)2#*G7*6%$&)$!&!0*'*#3!#.%0&-$!/*44*'+!G6!#$e.$'-$!.#*'+!)3$!0%,/!#.%0&-$!*#,4*'$#!,7)*,'@!

H+5-7I$#.IC.-,IC2-27.3I(.I*2-I*3.2$.I2I+,3?2*.I"5!!5-7I+.P,.-*.)IQ.I*2-I+.!.*$I$#.I-2".I2-/I

%232".$.3+I6%$56-+LI2+I$#.+.I23.I$#.I2//5$56-2!I+.P,.-*.I3.?.3.-*.+I(.I-../I$6I+%.*5?4)IQ.I*2-I

.-$.3I2I-2".I?63I$#.I+.P,.-*.I$6I"21.I5$I.2+4I$6I5/.-$5?4)IJ#.3.I5+I-6I-../I$6I+%.*5?4I$#.I$66!I2+I

(.I23.I,+5-7I$#.I+6!5/I"6/.!I$66!I?36"I$#.I%3.K56,+I+.P,.-*.)IN63I$#.I%232".$.3+I(.I*2-I+$23$I

B4I,+5-7I$#.I%3.K56,+I+.P,.-*.I%232".$.3+)I[+I$#5+I5+I2I?5-5+#5-7I%2++LI(.I*2-I"6/5?4I$#.I

DOSNc=JS:hc[88SQI$6I!.2K.IA.36I"2$.352!I6-I$#.I"2*#5-./I+,3?2*.)IQ.I*2-I2!+6I+.$I$#.I

=:[88SDcTGJI$6I%36K5/.I2I+"2!!.3I+$.%I6K.3IB.$(..-I%2++.+)IQ.I*2-I+.!.*$I$#.I+2".I"5!!I

+,3?2*.I$6IB.I"2*#5-./LI.-+,35-7I$#2$I$#.I,%(23/I?2*5-7I+5/.I6?I$#.I+,3?2*.I5+I"2*#5-./)IQ.I*2-I

-6(I+%.*5?4I$#.I*,$I$4%.LI2-/I+.!.*$I$#.I?36"I+,3?2*.I5+6!5-.+I6%$56-LI$#.I*,$I/53.*$56-I*2-IB.I

*#2-7./I5?I3.P,53./LIB,$I(.I*2-I!.2K.I5$I,-*#2-7./)I

Q.I%!24I$#.I$66!%2$#LI2-/I-6$5*.I#6(I$#.I*,$I/53.*$56-I?6!!6(+I$#.I*6-$6,3I6?I$#.I+,3?2*.I5-+$.2/I

6?I2I$3,.I!5-.23I*,$)I<6$5*.I2!+6I#6(I$#.I$66!I"21.+I2I-63"2!I2%%362*#I"6K.I(#.-I+$23$5-7I$6I

"2*#5-.I$#.I5-+5/.I./7.I6?I$#.I"2*#5-./I+,3?2*.I6-I$#.I?53+$I%2++LI2-/I$#.I$66!I2!+6I"21.+I2I

-63"2!I.>5$I"6K.I6-I$#.I!2+$I%2++I5-I$#2$I+.*$56-I6?I$#.I$66!I%2$#)IIJ#5+I*2-IB.I2/E,+$./IB4I

+%.*5?45-7I$2-7.-$I2%%362*#I2-/I.>5$I"6K.+)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!@A%?032*K&66!/*44*'+!#$e.$'-$@!

;'1+[$
G,)*-$!=.%0&-$#!&'(!M$0*'$!6.)!&%$!&4%$&(5!#$4$-)$(?!5,.!&%$!,'45!#$4$-)*'+!
&((*)*,'&4!,7)*,'#!)3&)!5,.!'$$(!),!-3&'+$@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XXCXX $

,7* =$4$-)!)3$!J012*&'(!/0%012)2%:!-3$-A!:,F$#@!

.7* G&/$!)3$!#$e.$'-$!vFIN_TOP_2w@!

H7* N,%!7&%&/$)$%#!#$4$-)!)3$!M:2*/%2;!,7)*,'?!&'(!.#$!)3$![EJi4>/iG!7&%&/$)$%#!

\7* P,(*05!)3$!0,44,<*'+!7&%&/$)$%#b!

2&:4$!\b!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
1JINt=2I6UtCQQIO! d@d! 6"2!1CJCP!
=6CQQI1tHS2! d@dcr!UX)XXYI5-V! 6"2!1CJCP!

]7* =$4$-)!K&66*@A%?032*j*U"52!j!@2623)*@%??!&'(!.#$!)3$![EJE@bi@M9[8!Q!0%,/!)3$!4*#)!
,0!#.%0&-$#@!

^7* =$4$-)!>=0$!),!.#$!)3$!.7<&%(!0&-*'+!#*($!,0!)3$!#.%0&-$@!"#$!)3$!@2623)*866!,7)*,'!),!
$'#.%$!)3$!$')*%$!#.%0&-$!*#!.#$(!0,%!/&-3*'*'+?!&'(!-,/74$)$!)3$!#.%0&-$!#$4$-)*,'@!

_7* E'!)3$!6.)!M$0*'*)*,'!(*&4,+!:,F!#$4$-)!)3$![%"1*@A%?032*E:"6&52:!,7)*,'?!&'(!/%2;&2O!)3$!
/&-3*'*'+!#-&'@!64,#$!)3$!(*&4,+!:,F!<3$'!0*'*#3$(@!

;'1+[$
Z,.!-&'!-3&'+$!)3$!(*%$-)*,'!,0!-.))*'+!.#*'+!)3$!),++4$!*-,'!*'!)3$!(*&4,+!:,F@!

L7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

!

N*+.%$!ib!=3,<*'+!)3$!%$#.4)*'+!),,47&)3@!

"''&$!)18$=+-.+7[$
G,)*-$!3,<!)3$!-.)!(*%$-)*,'!0,44,<#!)3$!-,'),.%!,0!)3$!#.%0&-$!8.X>!>$-),%#9!*'#)$&(!
,0!&!)%.$!4*'$&%!-.)@!G,)*-$!&4#,!3,<!)3$!),,4!/&A$#!&!',%/&4!&77%,&-3!/,>$!<3$'!!
#)&%)*'+!),!/&-3*'$!)3$!*'#*($!$(+$!,0!)3$!/&-3*'$(!#.%0&-$!,'!)3$!0*%#)!7&##?!&'(!
)3$!),,4!&4#,!/&A$#!&!',%/&4!$F*)!/,>$!,'!)3$!4&#)!7&##!*'!)3&)!#$-)*,'!,0!)3$!),,4!
7&)3@!!23*#!-&'!:$!&(;.#)$(!:5!#7$-*05*'+!)&'+$')!&77%,&-3!&'(!$F*)!/,>$#@!
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!)3+$XXCXF $ #,+)1 .23$*6,@)/+$4. & & .23$*+56+2/+0$

@)2#*,7*6%$&)$!)&'+$')!&77%,&-3!&'(!$F*)!/,>$#!),!%$/,>$!<*)'$##!4*'$#!0%,/!)3$!-.%>$(!
#.%0&-$#!,'!)3$!*'#*($!$(+$#!,0!)3$!/&-3*'$(!#.%0&-$@!!

:3.2$.I$2-7.-$I2%%362*#I2-/I.>5$I"6K.+I$6I3."6K.I(5$-.++I!5-.+I?36"I$#.I*,3K./I+,3?2*.+I6-I$#.I

5-+5/.I./7.+I6?I$#.I"2*#5-./I+,3?2*.)IQ.I*2-I"6/5?4I$#.I[DDOS[:TcM9=J[<:;I2-/I

;i9JcM9=J[<:;I%232".$.3+I$6I-`LI2-/I,+5-7I$#.I[%%362*#';>5$I6%$56-I(.I*2-I+%.*5?4I2I
/630UC13J03CI"6K.I?63I$#.I?53+$I2-/I!2+$I*,$)I

Q.I*2-I%!24I$#.I$66!%2$#I2-/I-6$5*.I$#.I2//5$56-2!I$2-7.-$I"6K.+I(#.-I2%%362*#5-7I2-/I"6K5-7I

2(24I?36"I$#.I*,3K./I+,3?2*.+I6-I$#.I5-+5/.I./7.I6?I$#.I"2*#5-./I+,3?2*.)I

G7* P,(*05!)3$!0,44,<*'+!7&%&/$)$%#b!

2&:4$!rb!63&'+$(!1&%&/$)$%#!

K05A?03)A%&5'*/0%012)2%* Y06A2* @23)&"5*
C11JIC6HtME=2CG6L! gd!UX)]XI5-V! LG2JZBLYE2!
LYE2tME=2CG6L! gd!UX)]XI5-V! LG2JZBLYE2!

,7* =$4$-)!@2N*@2)A#!j8##%"03(PQX&)*j*U"527!E'!)3$!L')%5BLF*)!P,>$!(*&4,+!:,F?!#7$-*05!&!
DEJQi48JRQJ4!/,>$!0,%!)3$!0*%#)!&'(!4&#)!-.)?!)3$'!-4,#$!)3$!(*&4,+!:,F@!

.7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

! !

N*+.%$!kb!=3,<*'+!&((*)*,'&4!)&'+$')!&77%,&-3!&'(!$F*)!/,>$#@!!

"''&$!)18$=+-.+7[$
G,)*-$!)3$!&((*)*,'&4!)&'+$')!/,>$#!<3$'!&77%,&-3*'+!&'(!/,>*'+!&<&5!0%,/!)3$!
-.%>$(!#.%0&-$#!,'!)3$!*'#*($!$(+$!,0!)3$!/&-3*'$(!#.%0&-$@!!

H7* 6,/74$)$!)3$!#$e.$'-$!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

\7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XXCXD $

:J+,/.0+$D[$#,+)1.23$#61$O.2+$*6,@)/+$4.&&.23$*+56+2/+0$
E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!&((!&',)3$%!0*'*#3*'+!#$e.$'-$!),!)3$!),7!#.%0&-$!:5!-%$&)*'+!&!-.)!4*'$!

#.%0&-$!/*44*'+!#$e.$'-$@!23*#!#.%0&-$!/*44*'+!#$e.$'-$!7%,>*($#!&!:$))$%!#.%0&-$!0*'*#3!)3&'!)3$!

7%$>*,.#!0*'*#3*'+!#$e.$'-$?!#,!5,.!($4$)$!)3$!#$-,'(!#.%0&-$!/*44*'+!#$e.$'-$!5,.!-%$&)$(@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!#.%0&-$!/*44*'+!#$e.$'-$#!.#*'+!)3$!-.)!4*'$!,7)*,'@!

*/+2),.'!
Z,.!&((!&',)3$%!0*'*#3*'+!#$e.$'-$!),!)3$!),7!#.%0&-$!:5!-%$&)*'+!&!-.)!4*'$!#.%0&-$!/*44*'+!
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Module 12: Creating Trajectory Milling Sequences

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Labs

Demos

Lectures

Creating
Trajectory Milling

Seqeunces

Creating
Surface Milling

Seqeunces

Creating
Volume Milling

Seqeunces

Creating
Local Milling
Seqeunces

Creating
Local  and

Volume Milling
Seqeunces

Creating
Volume Milling

Seqeunces

Creating
Volume Milling

Seqeunces

Creating
Local  and

Volume Milling
Seqeunces

Creating Straight Cut
Surface Milling

Sequences
Creating

Trajectory Milling
Seqeunces

Creating
Trajectory Milling

Seqeunces

Pro/FICIENCY
Daily

Assessments

Creating From Surface
Isolines Surface

Milling Sequences

Creating Cut Line
Surface Milling

Sequences

Creating Straight Cut
Surface Milling

Sequences

Creating From Surface
Isolines Surface

Milling Sequences

Creating Cut Line
Surface Milling

Sequences

Creating Additional
From Surface Isolines

Surface Milling
Sequences

Lesson Activities: Day Three

Duration

• Lecture: 10 mins
• Demos : 20 mins
• Labs : 30 mins
• Total: 1 hr 00mins
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Objectives

After completing this module, you should know how to:

� Describe the trajectory milling process. 

� Describe different methods of creating a trajectory. 

� Describe how to create a sketched tool. 

� Describe the features of multi-step and multi-pass trajectory milling.

� Create trajectory milling sequences by defining cut motions.

Overview
Trajectory milling allows you to sweep a tool along any user-defined trajectory. During the 
trajectory milling process you must configure the trajectory for the tool to follow. Trajectory 
milling sequences can be used for milling slots where the shape of the tool corresponds to that 
of the slot, they can also be used to chamfer edges. You can either use an edited tool, or you 
can sketch your own tool for the sequence; this enables you to specify the tool control point 
anywhere on the tool. 

After completing this module, you will be able to:
• Describe the trajectory milling process.

• Describe different methods of creating a trajectory.

• Describe how to create a sketched tool.

• Describe the features of multi-step and multi-pass trajectory milling.

• Create trajectory milling sequences by defining cut motions.
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Trajectory Milling Overview

Tool swept along user-defined trajectory

� Trajectory created by cut motions

� Sketched or Edited Tools 
�User defined tool control point for sketched tools

Trajectory Milling Process

Trajectory milling allows you to sweep a tool along any user-defined trajectory. It can be used 
for milling horizontal slots. To configure the tool path, you must specify the trajectory of the 
control point of the tool by creating cut motions using the customize functionality. 

For 3-Axis Trajectory milling, you can either use edited tools, or sketch your own tool for the 
NC sequence. If you sketch a tool, you can create a user defined control point for the tool.
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Creating a Trajectory

Configured using cut motions

� Trajectory Options
�Sketch

�Edge

�Curve

�Surface

� Customize Option
�Low-Level Control

�Add/Remove Cut Motions

�Modify Feed Rates

�Approach/Exit Motions

Creating a Trajectory
To configure the tool path, you must specify the trajectory of the control point of the tool by 
creating cut motions using the customize functionality.
Trajectory Options

• Sketch: sketch a trajectory
• Edge: use model edges
• Curve: use datum curves
• Surface: use surfaces (at a specified height)

Within the customize dialog box there are many options to provide more low-level control over 
the tool path. For example:

• You can add or remove cut motions.
• Modify feed rates.
• Add user defined approach and exit motions.
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Sketched Tools

� Sketch Half Cross-Section

� Sketcher Co-ordinate System
�Tool Control Point

� Tool Offset
�Left/Right/None

�Cutter Compensation (CUTCOM)
● Tool Center (default)
● Tool Edge MODEL

TOOL

CUTTER_DIAM /
2SELECTED

EDGE

RIGHTLEFT

OFFSET = RIGHT

CUTCOM = ON

Sketched Tools
For sketched tools 
• The tool is sketched as a revolved protrusion.
• The sketch represents half of the tool cross-section. 
• The whole sketch must lie on one side of the axis of symmetry. 
• The axis of symmetry must be vertical, with the sketch lying on the right.
• The section must be closed.
• You can specify a control point other than its tip by adding a sketcher coordinate system to 

the tool sketch. For edited tools, and for sketched tools with no control point specified, the 
tip of the tool will be used. 

Tool Offset
Specifies if the tool control point is offset from the trajectory:

• Can be specified during cut motion creation.
• Can be left/right or none.
• The offset is CUTTER_DIAM/2.
• You can also change cutter compensation from tool center to tool edge when 

configuring the workcell.
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Demonstration

In this module, you will follow the instructor as they perform the 
following demonstration:

� Creating Trajectory Milling Sequences

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercise.

Demonstration: Creating Trajectory Milling Sequences

Scenario
• Throughout this course, the exercise scenarios are the same as the demo scenarios. 
• This has been done to build consistency between demos and lab exercises so as to enable 

“Tell me—Show me—Let me do.”

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercise
Once the demo is complete the students should use the steps in the training guide to complete 
the exercises.
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Daily Skill Checks

Evaluate your progress:

� Achieve the course objectives.

� Use Pro/FICIENCY assessment questions.

� Apply Precision Learning.

Precision Learning
• Learn: by listening to lectures, watching demos, and completing lab exercises.
• Assess: your progress with Pro/FICIENCY.
• Improve: The next day the instructor reviews the exam results of the group and reviews 

those topics that received the fewest correct answers.

Getting Started
• Before lunch on the first day of class, set up the customer accounts. 
• When the customers are returning from lunch, refer them to the new Appendix. 
• Have them take the sample exam. 
• Review the results of the group and use as an icebreaker.

Daily Tests
Description: For each course, 5 new 10 question exams based upon the topics covered each 
day.

How to use it:
• Use the customer accounts already setup for the sample exam. 
• At the end of each day the customers take the 10 question exam relating to that days’ 

topics. 
• The next morning, review the results of the group. 
• Review those topics with the class that obtained the most incorrect answers.
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Summary

After successfully completing this module, you should know how to:

� Describe the trajectory milling process. 

� Describe different methods of creating a trajectory.

� Describe how to create a sketched tool. 

� Describe the features of multi-step and multi-pass trajectory milling.

� Create trajectory milling sequences by defining cut motions.

Summary

After successfully completing this module, you should know how to:
• Describe the trajectory milling process.

• Describe different methods of creating a trajectory.

• Describe how to create a sketched tool.

• Describe the features of multi-step and multi-pass trajectory milling.

• Create trajectory milling sequences by defining cut motions.
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Module 

1133 
! Creating Holemaking Sequences  

Introduction 
Creating holemaking sequences enables you to create many different types of 
drilling cycles for machining. During the holemaking process, you need to select 
the appropriate cycle type; these include standard drilling, boring, tapping, 
reaming and countersink drill cycles. It is therefore important to understand when 
each type of drill cycle should be used. Another important stage in the 
holemaking process is creating hole sets that define the holes to be drilled. If you 
need to perform a series of holemaking sequences on the same set of holes, you 
can configure a drill group that simplifies the selection process. Also any 
holemaking sequences that reference a drill group will update if a drill group is 
modified. 

Objectives  
After completing this module, you will be able to:  

• Describe the holemaking process. 

• Describe the key holemaking manufacturing parameters. 

• Describe different drill cycle types, and hole selection methods. 

• Create and refine holemaking sequences. 

• Create drill groups relevant to holemaking.
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Creating Milling Sequences with Pro/ENGINEER 
Wildfire

Module 13: Creating Holemaking Sequences

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must
have read and thoroughly understood the following materials:

� General Information 
� Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

� Pro/E Wildfire Documentation
� Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

� Pro/E Wildfire Milling
� Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

� Required Skills
� Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
� Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or 

equivalent Pro/E skills
� Ability to install and configure Pro/E Wildfire
� Ability to follow general classroom setup procedure
� Good understanding of manufacturing processes and terminology
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Lesson Activities: Day Four

Labs

Demos

Lectures
Correcting

Toolpath Failure
Post-Processing

CL Data

Creating
Holemaking
Seqeunces

Creating
Roughing and
Re-Roughing
Sequences

Creating
Roughing and
Re-Roughing
Sequences

Creating
Holemaking
Seqeunces

Creating
Holemaking
Seqeunces

Creating
Roughing and
Re-Roughing
Sequences

Post-Processing
CL Data Correcting

Toolpath Failure

Correcting
Toolpath Failure

Pro/FICIENCY
Evaluator

Daily
Assessments

Post-Processing
CL Data

Creating Drill
Groups and
Holemaking
Seqeunces
(Challenge)

Duration

� Lecture: 15 mins
� Demos (1) : 20 mins
� Labs (2) : 55 mins
� Total: 1 hr 30 mins
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Objectives

After completing this module, you should know how to:
" Describe the holemaking process. 
" Describe the key holemaking manufacturing parameters. 
" Describe different drill cycle types, and hole selection methods. 
" Create and refine holemaking sequences.
" Create drill groups relevant to holemaking.

Overview
Creating holemaking sequences enables you to create many different types of drilling 
cycle for machining. During the holemaking process you need to select the appropriate 
cycle type; these include standard drilling, boring, tapping, reaming and countersink drill 
cycles. It is therefore important to understand when each type of drill cycle should be 
used. Another important stage in the holemaking process is creating hole sets that define 
the holes to be drilled. If you need to perform a series of holemaking sequences on the 
same set of holes, you can configure a drill group that simplifies the selection process. 
Also any holemaking sequences that reference a drill group will update if a drill group is 
modified.

After completing this module, you will be able to:
• Describe the holemaking process.
• Describe the key holemaking manufacturing parameters. 
• Describe different drill cycle types, and hole selection methods. 
• Create and refine holemaking sequences. 
• Create drill groups relevant to holemaking. 
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Holemaking Overview

"Select drill cycle type 
#e.g. Drill/Standard

"Set manufacturing parameters 
#e.g. SCAN_TYPE

"Configure hole set
#Holes to be drilled
#Depth options

"Customize hole connections  

Holemaking Process
You can create Holemaking sequences by:

� Selecting the appropriate holemaking cycle type, e.g. drilling or reaming

� Setting manufacturing parameters for feeds and speeds.

� Configuring the set of holes to be machined, by selecting the holes and specifying 
depth options.

� Specify the method for connecting the holes.
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Cycle Types

Output different CYCLE/XXXX statements
" Drill

#Standard
#Deep
#Break Chip
#Web
#Back

" Face
" Bore
" Countersink
" Tap

#Fixed/Floating

" Ream
" Custom

TOOLS CYCLE TYPES

DRILL

COUNTERSINK

TAP

REAM

BORE

CENTER-DRILL

BACKSPOTTING

END MILL

DRILL FACE BORE COUNTERSINK TAP REAM

$ $$ $ $

$ $$ $ $

$

$ $ $ $

$ $ $ $

$ $$ $ $

$ $

$ $ $ $

Drill Cycle Types
Depending on the cycle type selected a different CYCLE/XXXX statement is output in the 
CL data file

For Reference only, describe as required:
· Drill � Drill a hole. Depending on the additional option selected, the following 
statement will be output to the CL file:
· Standard (default) � CYCLE/DRILL
· Deep � CYCLE/DEEP
· Break Chip � CYCLE/BRKCHP
· Web � CYCLE/THRU (for multiple plates)
· Back � GOTO and SPINDLE statements for back spotting
· Face � Drill a hole with an optional dwell at final depth to help assure a clean 
surface at the bottom of the hole. The CYCLE/FACE statement will be output to the CL 
file.
· Bore � Bore a hole to create a finish hole diameter with high precision. The 
CYCLE/BORE statement will be output to the CL file.
· Countersink � Drill a chamfer for a countersunk screw. The CYCLE/CSINK 
statement will be output to the CL file. If the Back option is selected together with 
Countersink, the system will perform back countersinking.
· Tap � Drill a threaded hole. Pro/NC supports ISO standard thread output. The 
CYCLE/TAP statement will be output to the CL file. Two additional options are available:

� Fixed � The feed rate is determined by the combination of thread pitch and spindle 
speed.

� Floating � Allows you to modify the feed rate using the parameter 
FLOAT_TAP_FACTOR.

· Ream � Create a precision finish hole. The CYCLE/REAM statement will be output 
to the CL file.
Custom � Create and use your own customized cycles for the current machine tool.
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Key Manufacturing Parameters

" SCAN_TYPE
#TYPE_1
#TYPE_SPIRAL
#TYPE_ONE_DIR
#PICK_ORDER
#SHORTEST

" BREAKOUT_DISTANCE
" PECK_DEPTH
" CLEAR_DIST
" RAPTO_DIST
" PULLOUT_DIST

C
LE

AR
_D

IS
T

TOOL

1 2

RAPTO_DIST

3

4

PU
LL

O
U

T_
D

IS
T

DRILL HOLE

Manufacturing Parameters
� SCAN_TYPE: Calculates the order for drilling selected holes
(descriptions for reference only)

� TYPE_1�By incrementing the Y coordinate and going back and forth in the X 
direction. 

� TYPE_SPIRAL�Clockwise starting from the hole nearest to the coordinate 
system. 

� TYPE_ONE_DIR�By incrementing the X coordinate and decrementing the Y. 
� PICK_ORDER�The holes will be drilled in the same order as they are selected. 
� SHORTEST (default)�The system determines which order of holes results in the 

shortest machine motion time.

� BREAKOUT_DISTANCE: Adds the BREAKOUT_DISTANCE value to the Z depth in 
the CYCLE statements associated with holes drilled Thru All, and with through holes 
drilled using the Auto depth option.

� PECK_DEPTH: Depth increment for each drilling pass. Default value is 0. If you 
select DEEP drilling, you have to specify non-zero PECK_DEPTH. 

� CLEAR_DIST: The clearance distance above the top of the hole at which the 
PLUNGE_FEED ends and the CUT_FEED begins. 

� RAPTO_DIST: Allows for further rapid advance from CLEAR_DIST towards the top of 
the hole.

� PULLOUT_DIST: Allows for the tool to return to a point other than that defined by 
CLEAR_DIST.
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Configuring Hole Sets

" Selecting Holes
#Axes
#Points
#Diameter
#Surfaces
#Parameters
#Groups

" Depth Options
#Blind
#Auto
#Thru All
#By Tip
#By Shoulder

" Countersink Diameter

TOOL
TOOL

H
O

LE
 D

EP
TH BY

TIP BY
SHOULDER

Countersink Diameter

Configuring Hole Sets
Configuring hole sets involves a number of steps
Selecting Holes: Specify the holes to be drilled using any combination of methods

listed below:
� Axes�Specify holes by selecting individual hole axes.
� Points�Specify drill locations by selecting datum points or reading in a file with 

datum point coordinates.
� Diameters�Specify holes by entering diameter value(s). 
� Surfaces�Specify holes by selecting surfaces of the reference part or workpiece. 
� Parameters�Select holes with a certain parameter value.
� Groups�Select predefined drill groups. You can define groups of holes at setup 

time for later use in Holemaking NC sequences. Simplifying later hole selection.
Depth Options
� Blind�Drill from the start surface (or Z height) to specified depth. Specify the Start 

and End surfaces (by either selecting a surface or entering a Z depth). 
� Auto�Depth of drilling is determined automatically, by referencing hole geometry. 
� Thru All�Drill a through hole, from the retract surface all the way through the 

workpiece(s) or reference part(s) that the hole intersects. 
� The Tool Depth option buttons, Shoulder and Tip, available for Blind and Auto 

drilling, determine if the drilling depth will be with reference to the shoulder or the tip 
of the tool. 

� Depth for countersink drilling is defined by the start surface and the countersink 
diameter value, entered at the time of configuring the Hole Set. Instead of entering 
a countersink diameter, you can specify that the system automatically finds all the 
applicable chamfers and makes the necessary calculations. Countersink diameter is 
the final diameter of the hole after drilling, measured in the start surface.
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Demonstration

In this module, you will follow the instructor as they perform the 
following demonstration:

" Creating Holemaking Sequences

Once the demo is complete you should use the steps in the training 
guide to complete the exercise.

Demonstration: Creating Holemaking Sequences

Scenario
� Throughout this course, the exercise scenarios are the same as the demo scenarios. 
� This has been done to build consistency between demos and lab exercises so as to 

enable �Tell me�Show me�Let me do.�

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercises (2)
Once the demo is complete the students should use the steps in the training guide to 
complete the exercises.
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Summary

After successfully completing this module, you should know how to:
" Describe the holemaking process. 
" Describe the key holemaking manufacturing parameters. 
" Describe different drill cycle types, and hole selection methods. 
" Create and refine holemaking sequences. 
" Create drill groups relevant to holemaking.

Summary

After successfully completing this module, you should know how to:
• Describe the holemaking process.
• Describe the key holemaking manufacturing parameters. 
• Describe different drill cycle types, and hole selection methods. 
• Create and refine holemaking sequences. 
• Create drill groups relevant to holemaking.
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Module 13 Lab Exercises 

Exercise 1: Creating Holemaking Sequences 

Demonstration Instructions 

Preparation 
Complete the following tasks before running this demo for customers: 

• Practice running the demo so you can easily complete it. 

• Check for and review the errata sheet for this course. 

• Use Pro/ENGINEER Wildfire build code 2002380 or later. 

• Download and install the class files wildfire_milling_330.tar.gz as described in 

the classroom setup notes. 

Introduction 
In this demonstration, you create holemaking sequences to machine the holes in the bottom of 

the cover model. You determine the hole size to enable correct selection of drilling tools.  You 

also insert the holemaking sequences before the operation 020 sequences to ensure they are 

created in the correct order. 

Objectives 

After successfully completing this exercise, you will know how to: 

• Identify and check model geometry and dimensions. 

• Create holemaking sequences. 

Scenario 

The cover model has been completely machined except for the holes in the bottom of the model; 
these should have been drilled during operation 010. To create the holemaking sequences at the 
end of operation 010, you insert the sequences before the operation 020 sequences so ensuring 
they are created in the correct order. Before machining the holes, you need to identify and check 
the hole geometry and dimensions, enabling you to select the correct drilling tools. 
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Figure 1: Showing holes to be machined. 

Parameters 
The following are key holemaking parameters. 

Table 1: Parameter Descriptions 

Parameter Description 
SCAN_TYPE Calculates the order for drilling selected holes. 
BREAKOUT_DISTANCE Adds the value to the Z depth in the CYCLE statements for holes drilled 

Thru All, and through holes drilled using the Auto depth option. 
PECK_DEPTH Depth increment for each drilling pass. Default value is 0. 
CLEAR_DIST The clearance distance above the top of the hole at which the 

PLUNGE_FEED ends and the CUT_FEED begins.  
RAPTO_DIST Distance of further rapid advance from CLEAR_DIST towards the top of 

the hole. 
PULLOUT_DIST Distance the tool to returns to other than that defined by CLEAR_DIST. 

Step 1. Locate and open the cover manufacturing model. 

Before creating the holemaking sequences, we need to locate the manufacturing model and open 

it using the folder navigator. When we have located the folder for this exercise, we can set this as 

our working directory, and open the manufacturing model of the cover. 

1. In the navigator, select the Folder Browser tab, and browse to 
c:\users\student\wildfire_mfg_330\module13, right-click, and select Make Working 
Directory. 

2. Open COVER.MFG. 

3. Turn off any displayed datum features. 

Step 2. Activate operation op010, and prepare to insert NC sequences before operation op020. 

In the Operation dialog box, we can change the active operation to op010. To see the model 

more easily, we can change to the op010-tri view. Notice how the material removal features in 

op020 have removed the material from the other side of the cover. We can now activate insert 

mode after the last material removal feature for operation op010. Notice the Insert Mode text in 
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the bottom right corner of the screen, and the operation 020 material removal features have been 

suppressed along with all the operation 020 NC sequences. We are now ready to create the 

holemaking sequences. 

1. Using the Menu Manager, select Mfg setup > Operation, to open the Operation Setup 
dialog box. In the Operation Name drop-down list, click op010 to change the active operation 
to op010. Close the Operation Setup dialog box, and return to the Manufacture menu. 

2. Change the view to the named view OP010-TRI. 

Note: 
Notice how the material removal features in op020 have removed the material from 
the other side of the cover. 

3. Check the model tree and note the position of the OP_020 setup, as shown in the following 
figure. 

4. Using the Menu Manager, select Machining > Utilities > Insert > Activate to activate 
insert mode. 

5. In the model tree, select the last material removal feature for operation op010, as shown. 

 

Figure 2: Showing insert mode activated after last material removal feature. 

Note: 
Notice the Insert Mode text in the bottom right corner of the screen. Notice also the 
operation 020 material removal features have been suppressed along with all the 
operation 020 NC sequences. 

Step 3. Identify and check the hole dimensions. 

Before creating the holemaking sequences, we need to check the hole dimensions. We can 

select and activate the cover part in the model tree; we can then select a hole and note its 

dimensions. 

1. In the model tree, expand the listing for COVER_NC.ASM, then select COVER.PRT, right-
click and Activate the part in the model tree. 
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2. Select one of the hole features to display the hole dimensions. Note down the hole 
dimensions, and return to the Manufacture menu.  

 

Figure 3: Showing selected hole and dimensions. 

Note: 
You should see that the hole diameter is 6.0 (0.24 in), the depth is 9.65 (0.38 in), 
and the countersink diameter is 8.0 (0.31 in) with a 45 degree chamfer angle. You 
need to center drill, drill and countersink the four holes. 

Step 4. Create a holemaking NC sequence to center drill the four holes. 

Using the Menu Manager we can create a holemaking sequence. We can specify the drill cycle 

type as standard. We can select the name, and tool options. Enter a name for the sequence to 

make it easy to identify, and change the tool to a center drill. 

We can specify the CUT_FEED, SPINDLE_SPEED, and CLEAR_DIST parameters. Notice how 

the mill site parameter file does not set default values for a holemaking sequence, even though it 

is still active.  

Using the Hole Set dialog box, we can use the Diameters tab and select the 6.0 diameter holes, 

this automatically selects all the 6.0 millimeter diameter holes on the model. As this is a center 

drilling sequence, we can specify the depth options as blind and tip and specify a depth of 5.0.   

By playing the tool path and making the CL data visible, we can see the tool drills the four holes 

to a depth of 5.0 as specified. Notice the CYCLE/DRILL statement in the CL data file. You can 

use the SCAN_TYPE parameter to adjust the order and movement between holes; it is not 

necessary in this case. 

1. Using the Menu Manager, create a Holemaking sequence; use the Drill and Standard 
drilling cycle options.  
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2. Select the Name and Tool check boxes. 

3. Name the sequence [CTR_DRILL]. 

4. Change the tool to the CTRDRILL_04 drill. 

5. Modify the following parameters in the NC sequence: 

Table 2: Changed Parameters 

Manufacturing Parameter Value 
CUT_FEED 130 (5.12 in) 
SPINDLE_SPEED 500 
CLEAR_DIST 3 (0.12 in) 

 

Note: 
Notice how the mill site parameter file does not set default values for a holemaking 
sequence, even though it is still active. 

6. In the Hole Set dialog box, use the Diameters tab, and click the Add button, select the 6.0 
(0.24 in) diameter holes. Close the Hole Diameter dialog box, and Preview the selection. 

7. Click the Depth button, then click the Blind and Tip options. In the Start Surface area, click 
the Select button and select the top surface of the workpiece as the start surface 

8. In the End Surface area click the Z Depth option and type a depth of [5.0] (0.20 in). Close 
the Hole Set Depth dialog box. 

9. Complete the hole set configuration. 

10. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

11. Complete the sequence. 

 

Figure 4: Showing the center drilling tool path 
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Tool Path Review: 
The tool drills the four holes to a depth of 5.0 (0.20 in)  as specified; notice the 
CYCLE /DRILL statement in the CL data file. You can use the SCAN_TYPE 
parameter to adjust the order and movement between holes, but it is not necessary 
in this case.  

Step 5. Create a holemaking NC sequence to drill the four holes with a six-millimeter (0.24 in) 
diameter drill. 

Using the Menu Manager, we can create a holemaking sequence. We can specify the drill cycle 

type as standard, select the name, and tool options. Enter a name for the sequence to make it 

easy to identify, and change the tool to a 6 millimeter drill. We can use the previous sequence 

manufacturing parameters. 

Using the Hole Set dialog box, we can use the Use Prev option and select the first hole set. As 

this is a standard drilling sequence, we can specify the depth options as auto and tip, thus 

completing the hole set configuration.   

By playing the tool path and making the CL data visible, we can see the tool drills the four holes, 

automatically calculating the correct depth. Notice the CYCLE /DRILL statement in the CL data 

file. 

1. Using the Menu Manager, create a Holemaking sequence; use the Drill and Standard, 
drilling cycle options.  

2. Select the Name and Tool check boxes. 

3. Name the sequence [DRILL_06]. 

4. Change the tool to the DRILL_06_0 drill. 

5. Use the manufacturing parameters from the previous CTRDRILL_04 sequence. 

6. In the Hole Set dialog box, click the Use Prev button and select Hole Set #1. 

7. Click on the Depth button and change the depth options to Auto, and Shoulder. 

8. Complete the hole set configuration. 

9. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

10. Complete the sequence. 
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Figure 5: Showing the resultant tool path. 

Tool Path Review: 
In the CYCLE/DRILL statement the depth is set to drill to the bottom of the holes. 

Step 6. Create a holemaking NC sequence to drill the four holes with a countersink drill. 

Using the Menu Manager, we can create a holemaking sequence. We can specify the drill cycle 

type as countersink. We can select the name, and tool options. Enter a name for the sequence to 

make it easy to identify, and change the tool to a countersink drill. We can use the previous 

sequence manufacturing parameters. 

Using the Hole Set dialog box, we can select the auto chamfer option, this automatically finds the 

holes on the model to chamfer, and calculates the countersink diameter. This completes the hole 

set configuration.   

By playing the tool path and making the CL data visible, we can see the tool countersink drills the 

four holes. Notice in the CL data file the CYCLE/CSINK statement, where the diameter is 

automatically calculated correctly at 8.0. 

1. Using the Menu Manager, create a Holemaking sequence; use the Countersink drilling 
cycle.  

2. Select the Name and Tool check boxes. 

3. Name the sequence [CSINK]. 

4. Change the tool to the CSINK_12 drill. 

5. Use the manufacturing parameters from the previous DRILL_06 sequence. 

6. In the Hole Set dialog box, select the Auto Chamfer check box. 

Note: 
Selecting Auto Chamfer automatically finds the holes on the model to chamfer, and 
calculates the countersink diameter. 
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7. Complete the hole set configuration. 

8. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

9. Complete the sequence, and return to the Manufacture menu. 

 

Figure 6: Showing the resultant tool path. 

Tool Path Review: 
The tool countersink drills the four holes as specified. Notice in the CYCLE/CSINK 
statement the diameter is automatically calculated correctly at 8.0 (0.31 in). 

10. Cancel insert mode; using the Menu Manager, select Machining > Utilities > Insert > 
Cancel, when prompted, click Yes to resume the operation 020 features. Return to the 
Manufacture menu. 

Note: 
Notice all the operation 020 features are resumed in the model tree. 

11. Save the manufacturing model. 

12. Close all windows and erase all components from memory. 
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Exercise 2: Creating Drill Groups and Holemaking Sequences 
(Challenge) 
Objectives 

After successfully completing this exercise, you will know how to: 

• Create holemaking sequences. 

• Create drill groups. 

Scenario 

In this exercise, you have a special request to machine holes in a new machining fixture that is 
required for another job. You create drill groups to enable easy selection of the holes for the 
holemaking sequences. You center-drill all the holes in the model. You create a holemaking 
sequence to drill the seven holes on the stepped face of the model. You then drill and tap the four 
holes in the bolt hole pattern on the top face of the model, and finish by drilling and boring the 
large hole on the top face. 

Step 1. Locate and open the bracket manufacturing model. 

1. In the navigator, select the Folder Browser tab, and browse to 
c:\users\student\wildfire_mfg_330\module13\bracket, right-click, and select Make 
Working Directory. 

2. Open BRACKET.MFG. 

3. Turn off any displayed datum features. 

Step 2. Identify and check all the hole dimensions on the bracket part. 

1. Select and activate the BRACKET.PRT part in the model tree. 

2. Select one of the seven holes on the stepped face of the model. Note the hole dimensions. 

3. Select one of the four holes in the bolt hole pattern on the top face of the model. Note the 
hole dimensions. 

 

Figure 7: Showing the bracket part and 3D note. 
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Note:  
Note the dimensions of the M18 tapped holes are also displayed in a 3D note. 

4. Determine the hole and counter bore diameter of the large hole on the top face of the model. 

5. Turn off the display of 3D notes. 

Step 3. Create two drill groups, one for the seven holes on the stepped face and the other for the 
holes in the bolt hole pattern. 

1. Using the Menu Manager, create a drill group of the seven holes on the stepped face of the 
model, select the holes by diameter size; name it [group_14_0]. 

2. Using the Menu Manager, create a drill group of the four holes that make up the bolt hole 
pattern on the top face of the model, select the holes by diameter size; name it 
[group_m18_0]. 

Step 4. Create a holemaking sequence to center drill all the holes. 

Note: 
An operation has already been setup, this includes a 3-axis milling workcell with 
tools, a machine zero co-ordinate system, and a retract surface. 

1. Using the Menu Manager, create a holemaking sequence; use the Standard drilling cycle.  

2. Select the Name and Tool check boxes. 

3. Name the sequence [CTR_DRILL]. 

4. Change the tool to the CTRDRILL_04 drill. 

5. Modify the following parameters in the NC sequence: 

Table 3: Changed Parameters 

Manufacturing Parameter Value 
CUT_FEED 130 (5.12 in) 
SPINDLE_SPEED 500 
CLEAR_DIST 3 (0.12 in) 

 

6. In the Hole Set dialog box, use the Groups tab to add the group_M18_0 holes to the hole 
set. 

7. Select the axis tab and select the large hole in the center of the top face of the model.  

8. Set the depth options to Blind and Tip; select the top surface of the model as the start 
surface and specify an end surface Z-depth of [4.0] (0.16 in). Preview the hole set. 
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Figure 8: Showing the first hole set and starting surface. 

9. Complete the hole set configuration. 

10. Create a second hole set. In the Hole Set dialog box, use the Groups tab to add the 
group_14_0 holes to the hole set. 

11. Set the depth options to Blind and Tip; select the stepped surface of the model as the start 
surface and specify an end surface Z-depth of [4.0] (0.16 in). 

 

Figure 9: Showing the second hole set and starting surface. 

12. Complete the hole set configuration. 

13. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

14. Complete the NC sequence. For E
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Figure 10: Showing the resulting tool path. 

Step 5. Create a holemaking sequence to drill the seven holes on the stepped face of the model, 
use the fourteen millimeter diameter drill. 

1. Using the Menu Manager, create a holemaking sequence; use the Standard drilling cycle.  

2. Select the Name and Tool check boxes. 

3. Name the sequence [DRILL_14_0]. 

4. Change the tool to the DRILL_14_0 drill. 

5. For the manufacturing parameters, select Use Prev, and select the previous sequence 
parameters, then modify the following parameter. 

Table 4: Changed Parameters 

Manufacturing Parameter Value 
BREAKOUT_DISTANCE 2.0 (0.08 in). 

 

6. In the Hole Set dialog box use the Groups tab to add the group_14_0 holes to the hole set. 

7. Set the depth option to Thru All, and select the bracket as the part to be used for depth 
calculations. Preview the hole set. Complete the hole set configuration. 

8. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

9. Complete the NC sequence. 
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Figure 11: Showing the resulting tool path. 

Step 6. Create a holemaking sequence using a tapping drill to drill the four holes in the bolt hole 
pattern. 

1. Using the Menu Manager create a holemaking sequence; use the Standard, drilling cycle.  

2. Select the Name and Tool check boxes. 

3. Name the sequence [DRILL_15_5]. 

4. Change the tool to the DRILL_15_5 drill. 

5. For the manufacturing parameters, select Use Prev, and select the previous drill_14_0 
sequence parameters. 

6. In the Hole Set dialog box, use the Groups tab to add the group_m18_0 holes to the hole 
set. 

7. Set the depth option to Thru All, and select the bracket as the part to be used for depth 
calculations. Complete the hole set configuration. 

8. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

 

Figure 12: Showing the resulting tool path. 

9. Complete the NC sequence. 
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Step 7. Create a holemaking sequence to tap the four holes in the bolt hole pattern. 

1. Using the Menu Manager create a holemaking sequence; use the Tap, Fixed cycle.  

2. Select the Name and Tool check boxes. 

3. Name the sequence [TAP_18_0]. 

4. Change the tool to the TAP_18_0 tool. 

5. For the manufacturing parameters, select Use Prev, and select the previous drill_14_0 
sequence parameters. 

6. Modify the following manufacturing parameters: 

Table 5: Changed Parameters 

Manufacturing Parameter Value 
THREAD_FEED 2.5 (0.10 in). 
THREAD_FEED_UNITS MMPR 
SPINDLE_SPEED 300 

 

7. In the Hole Set dialog box use the groups tab to add the group_m18_0 holes to the hole 
set. 

8. Set the depth option to Thru All, and select the bracket as the part to be used for depth 
calculations. Preview the hole set. Complete the hole set configuration. 

9. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

10. Complete the NC sequence. 

 

Figure 13: Showing the resulting tool path. 

Note: 
Notice the CYCLE/TAP statement in the CL data file. 
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Step 8. Create two holemaking sequences to drill and counter bore the large hole on the top face 
of the model. 

1. Using the Menu Manager, create a holemaking sequence; use the Standard drilling cycle.  

2. Select the Name and Tool check boxes. 

3. Name the sequence [DRILL_24_0]. 

4. Change the tool to the DRILL_24_0 drill. 

5. For the manufacturing parameters, select Use Prev, and select the previous drill_14_0 
sequence parameters. 

6. In the Hole Set dialog box, use the Axis tab and add the 24.0 (0.94 in) diameter hole to the 
hole set. 

7. Set the depth option to Thru All, and select the bracket as the part to be used for depth 
calculations. Complete the hole set configuration. 

8. Play the tool path using the Screen Play option. Ensure the CL data is visible. 

9. Complete the NC sequence. 

10. Using the Menu Manager, create a holemaking sequence; use the Bore cycle.  

11. Select the Name and Tool check boxes. 

12. Name the sequence [BORE_40_0]. 

13. Change the tool to the BORE_40_0 drill. 

14. For the manufacturing parameters, select Use Prev, and select the previous drill_14_0 
sequence parameters. 

15. In the Hole Set dialog box, use the Axis tab and add the 40.0 (1.57 in) diameter hole to the 
hole set. 

16. Set the depth options to Blind and Tip, select the surface on the top of the model as the 
start surface and the surface at the bottom of the counter bore as the end surface. 

17. Play the tool path using the Screen Play option. Ensure the CL data is visible. 
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Figure 14: Showing the resulting tool path. 

18. Complete the NC sequence. 

19. Save the manufacturing model. 

20. Close all windows and erase all components from memory. 
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Summary 
After successfully completing this module, you should know how to: 

• Describe the holemaking process. 

• Describe the key holemaking manufacturing parameters. 

• Describe different drill cycle types, and hole selection methods. 

• Create and refine holemaking sequences. 

• Create drill groups relevant to holemaking. 
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Module 14: Creating Roughing and Reroughing 
Sequences

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Labs

Demos

Lectures
Correcting

Toolpath Failure
Post-Processing

CL Data

Creating
Holemaking
Sequences

Creating
Roughing and
Re-Roughing
Sequences

Creating
Roughing and
Re-Roughing
Sequences

Creating
Holemaking
Sequences

Creating
Holemaking
Sequences

Creating
Roughing and
Re-Roughing
Sequences

Post-Processing
CL Data Correcting

Toolpath Failure

Correcting
Toolpath Failure

Pro/FICIENCY
Daily

Assessments

Post-Processing
CL Data

Creating Drill
Groups and
Holemaking
Sequences
(Challenge)

Lesson Activities: Day Four

Duration

• Lecture: 15 mins
• Demos (1) : 25 mins
• Labs (1) : 50 mins
• Total: 1 hr 30 mins
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Objectives

After completing this module, you should know how to:

� Describe high speed machining strategies.

� Describe the roughing and reroughing process. 

� Describe the key roughing and reroughing features.

� Describe the key roughing and reroughing manufacturing parameters.

� Create mill volumes and mill windows.

� Create volume and roughing sequences.

Overview
Roughing sequences are similar to volume milling sequences, but are intended specifically for 
high-speed mold machining, and especially for machining imported, non-solid geometry. 
Roughing sequences have additional capabilities aimed at producing more efficient tool paths 
when machining mold cavities or pockets.
Reroughing NC sequences create tool paths to machine only the areas where a previous 
roughing or reroughing sequence could not reach. Typically they are performed with a smaller 
tool and machine the areas that the larger roughing cutter could not enter due to its size.
It is important to understand the differences between volume milling and roughing sequences 
and to use each sequence appropriately. 

After completing this module, you will be able to:
• Describe high speed machining strategies.

• Describe the roughing and reroughing process. 

• Describe the key roughing and reroughing features.

• Describe the key roughing and reroughing manufacturing parameters.

• Create mill volumes and mill windows.

• Create volume and roughing sequences. 
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High Speed Machining Strategies

High Speed Machining

� Reduces cycle times

� Increases tool life

� Creates better surface finishes

Volume Milling

� High Speed Roughing
�ROUGH_OPTION = ROUGH_ONLY

�SCAN_TYPE = CONSTANT_LOAD
● Constant cutting condition and chip load
● Approach from outside material
● Minimize sudden tool direction changes
● Reduce repositioning moves

� High Speed Finishing
�ROUGH_OPTION = PROF_ONLY

�SCAN_TYPE = CONSTANT_LOAD

High Speed Machining Strategies
High Speed Machining provides the following benefits:

• Reduces cycle times
• Increases tool life
• Creates better surface finishes

In Volume Milling
• High Speed Roughing conditions can be created by setting
• ROUGH_OPTION to ROUGH_ONLY 
• SCAN_TYPE to CONSTANT_LOAD
• This achieves the following:

• Constant cutting condition and chip load
• Approach from outside material
• Minimize sudden tool direction changes
• Reduce repositioning moves

• High Speed Finishing conditions can be created by setting
• ROUGH_OPTION to PROF_ONLY 
• SCAN_TYPE to CONSTANT_LOAD

• Achieves:
• Constant cutting condition and chip load
• Minimize sudden tool direction changes
• Reduce repositioning moves
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Roughing and Reroughing Sequences

Roughing

� High speed mold machining

� Machining imported geometry

� Roughing removes all material inside a mill window boundary

Reroughing 

� Machines where previous roughing could not reach
�Typically uses smaller tool

Roughing and Reroughing
These NC sequence types are designed specifically for high-speed mold machining, and 
especially for machining imported, non-solid geometry.

Roughing removes all material inside a mill window boundary, with additional depth control 
based on the depth of the mill window.

Reroughing NC sequences creates tool paths to machine only the areas where a previous 
Roughing sequence could not reach. Typically they are performed with a smaller tool and 
machine the areas that the larger roughing cutter could not enter due to its size. They do not 
attempt to remove scallops left between the slices of the referenced sequence.
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Roughing and Reroughing Features

� High Speed Roughing Scans 
�Open and Closed Areas

�OPEN/CLOSED_AREA_SCAN
● CONSTANT_LOAD
● SPIRAL_MAINTAIN_CUT_TYPE
● SPIRAL_MAINTAIN_CUT_DIRECTION
● FOLLOW_CONTOUR

� Entry and Exit Methods
�Open and Closed Areas

�CLOSED_AREA_ENTRY/EXIT
● TANGENT_HELIX
● RAMP

Roughing and Reroughing Features
• High Speed Roughing Scans

• Allows selection of a different high-speed scans for open and closed areas, assessed 
on a slice by slice basis.

• Controlling parameters are:
• OPEN/CLOSED_AREA_SCAN

• CONSTANT_LOAD (default CLOSED)—creates a cutter path that produces an 
approximately constant tool load.

• SPIRAL_MAINTAIN_CUT_TYPE—creates a spiral cutter path with reverse arc 
connections between cuts.This option minimizes retracts.

• SPIRAL_MAINTAIN_CUT_DIRECTION—creates a spiral cutter path with S-shape 
connections between cuts. This option minimizes retracts.

• FOLLOW_CONTOUR (default OPEN)—the shape of each cut follows the shape of 
the hard walls, maintaining fixed offset between the respective points of two 
successive cuts. 

• Entry and Exit Methods
• Provides different entry methods for open and closed areas. The tool enters open areas 

from the side. For closed areas, you can specify either helical or ramp top entry method.
• Controlling parameters are:
• CLOSED_AREA_ENTRY/EXIT

• Approach or Exit move can be TANGENT_HELIX or RAMP
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Roughing and Reroughing Features

� Step depth calculations
�Based on maximum and 

minimum z-heights

�MAX_STEP_DEPTH

�MIN_STEP_DEPTH

� Improved tolerance control
�Tolerance Options

� INSIDE_TOLERANCE

�OUTSIDE_TOLERANCE

S
T

E
P

_D
E

P
T

H

UNIFORM
STEP DEPTH

IGNOREDMODEL

WORKPIECE

Max Z Height

Min Z Height

Symmetrical
Tolerance

Tolerance
Minus

Tolerance
Plus

Improved
Tolerance Outside_Tolerance

Inside_Tolerance

Roughing and Reroughing Features
• Additional step depth calculations

• Calculates the step depth based on the maximum and minimum Z heights in the mill 
window and the MAX_STEP_DEPTH parameter value.

• MAX_STEP_DEPTH
• Specifies the maximum allowed step depth. After finding the positions of the highest and 

lowest slices, the system calculates the actual step depth, which is less than or equal to 
the specified MAX_STEP_DEPTH and results in a minimum number of uniformly 
spaced slices.

• MIN_STEP_DEPTH
• Lets you specify the minimum step depth allowed between the slices.

• Improved tolerance control
• The maximum distance that the straight line path of the tool deviates from the curved 

geometry is defined by tolerance. Tolerance band is normally symmetric, in Roughing and 
Reroughing you can specify different tolerance values for the two sides of the surface.
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Roughing and Reroughing Features

� Scallop Height Control

� Optional extra slices
�ROUGH_SCALLOP_CONTROL

● DURING
● DURING_BOTTOM_UP
● AFTER

�ROUGH_SCALLOP

st
ep

 d
ep

th

EXTRA
SLICES

ROUGH_SCALLOP

Uniform step depth <=
MAX_STEP_DEPTH

Roughing and Reroughing Features
Additional Scallop height control
After a first roughing sequence, the resulting scallop height does not always leave a constant 
thickness of material to remove for any subsequent finishing tool paths. Rough scallop control 
enables a semi-finishing toolpath to be generated with the same tool and during the same NC 
sequence, resulting in a smaller scallop height, and more uniform thickness of material 
remaining for any subsequent finishing tool paths.
ROUGH_SCALLOP_CONTROL
Controls if extra slices are created between regular roughing slices, and defines the machining 
order:
•NO—no extra slices are generated to control the scallop height.
•DURING—the system generates the extra slices and inserts them between the regular slices.
•DURING_BOTTOM_UP—the system generates the extra slices and inserts them between 
the regular slices, performing them from the bottom up to optimize the tool load.
•AFTER—the system generates the extra slices. The tool machines all the regular slices first, 
and then machines the extra slices to reduce the scallop height, where needed.

•ROUGH_SCALLOP: maximum scallop height for the steps between the regular slices. 
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Demonstration

In this module, you will follow the instructor as they perform the 
following demonstration:

� Creating Volume and Roughing Sequences

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercise.

Demonstration: Creating Volume and Roughing Sequences

Scenario
• Throughout this course, the exercise scenarios are the same as the demo scenarios. 
• This has been done to build consistency between demos and lab exercises so as to enable 

“Tell me—Show me—Let me do.”

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercises (1)
Once the demo is complete the students should use the steps in the training guide to complete 
the exercises.
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Summary

After successfully completing this module, you should know how to:

� Describe high speed machining strategies.

� Describe the roughing and reroughing process. 

� Describe the key roughing and reroughing features.

� Describe the key roughing and reroughing manufacturing parameters.

� Create mill volumes and mill windows.

� Create volume and roughing sequences.

Summary

After successfully completing this module, you should know how to:
• Describe high speed machining strategies.

• Describe the roughing and reroughing process. 

• Describe the key roughing and reroughing features.

• Describe the key roughing and reroughing manufacturing parameters.

• Create mill volumes and mill windows.

• Create volume and roughing sequences.
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• 6%$&)$!>,4./$!&'(!%,.+3*'+!#$e.$'-$#@!

*/+2),.'!
Z,.!/&-3*'$!&!/,4(!),,4!-&>*)5!.#*'+!&4)$%'&)*>$!>,4./$!/*44*'+!&'(!%,.+3*'+!#$e.$'-$#@!Z,.!
#)&%)!:5!,7$'*'+!&'!$F*#)*'+!/&'.0&-).%*'+!/,($4!-,')&*'*'+!&!/,4(!-&>*)5@!Z,.!-%$&)$!&!>,4./$!
/*44*'+!#$e.$'-$!),!-%$&)$!&!%,.+3*'+!),,47&)3!*'!)3$!-&>*)5u!5,.!&7745!3*+3!#7$$(!/&-3*'*'+!
/$)3,(#!),!*/7%,>$!)3$!$00*-*$'-5!,0!)3$!),,4!7&)3@!Z,.!',)*-$!)3&)!)3$!#-&44,7!3$*+3)!,0!)3$!
%$#.4)*'+!),,4!7&)3!(,$#!',)!4$&>$!&!.'*0,%/!)3*-A'$##!,0!/&)$%*&4!),!%$/,>$!0,%!&'5!#.:#$e.$')!
0*'*#3*'+!),,4!7&)3#@!Z,.!-%$&)$!&'!&4)$%'&)*>$!),,47&)3!.#*'+!&!%,.+3*'+!#$e.$'-$!),!/&-3*'$!)3$!
#&/$!-&>*)5?!&+&*'!&7745*'+!3*+3!#7$$(!/&-3*'*'+!/$)3,(#@!23*#!),,47&)3!-%$&)$#!%,.+3*'+!&'(!
#$/*X0*'*#3!7&##$#!*'!)3$!#&/$!G6!#$e.$'-$@!Z,.!',)*-$!)3$!#-&44,7!3$*+3)!,0!)3$!%$#.4)*'+!),,4!

For E
duca

tio
nal 

Use
 O

nly



!)3+$XYCY $ #,+)1 .23$='638.23$)2?$=+,'638.23$*+56+2/+0$

7&)3!*#!',<!%$(.-$(?!4$&>*'+!&!/,%$!.'*0,%/!)3*-A'$##!,0!/&)$%*&4!%$/&*'*'+!0,%!&'5!#.:#$e.$')!
0*'*#3*'+!),,4!7&)3#@!823$!'$F)!#)&+$!*'!)3$!/&-3*'*'+!7%,-$##!<,.4(!:$!),!0*'*#3!)3$!/,4(!-&>*)5!
<*)3!&!#$%*$#!,0!#.%0&-$!/*44*'+!#$e.$'-$#u!)3*#!*#!',)!(,'$!*'!)3*#!$F$%-*#$9@!

!

N*+.%$!gb!=3,<*'+!)3$!/,4(!-&>*)5!),!:$!/&-3*'$(@!

!),)K+1+,0$
23$!0,44,<*'+!&%$!A$5!%,.+3*'+!7&%&/$)$%#@!

2&:4$!gb!1&%&/$)$%!M$#-%*7)*,'#!

/0%012)2%* U2:3%&#)&"5*
I1LGtCJLCt=6CG! =7$-*0*$#!)3$!<&5!)3$!),,4!#-&'#!&!3,%*D,')&4!/&-3*'*'+!#4*-$!)3&)!

-,')&*'#!&)!4$&#)!,'$!,7$'!#*($@!C44!)3$!,7)*,'#!&%$!*')$'($(!0,%!
3*+3!#7$$(!/&-3*'*'+@!

6QI=LMtCJLCt=6CG! =7$-*0*$#!)3$!<&5!)3$!),,4!#-&'#!&!3,%*D,')&4!/&-3*'*'+!#4*-$!)3&)!
*#!-,/74$)$45!#.%%,.'($(!:5!3&%(!<&44#@!C44!)3$!,7)*,'#!&%$!
*')$'($(!0,%!3*+3!#7$$(!/&-3*'*'+@!

6QI=LMtCJLCtLG2JZ! =7$-*0*$#!)3$!),7!$')%5!/$)3,(!0,%!-4,#$(!&%$&#@!
6QI=LMtCJLCtLYE2! =7$-*0*$#!)3$!$F*)!/$)3,(!0,%!-4,#$(!&%$&#@!
PCYt=2L1tML12H! =7$-*0*$#!)3$!/&F*/./!&44,<$(!#)$7!($7)3@!
PEGt=2L1tML12H! I7)*,'&445!#7$-*0*$#!)3$!/*'*/./!#)$7!($7)3!&44,<$(!:$)<$$'!)3$!

#4*-$#@!
EG=EMLt2IQLJCG6L! 23$!7,%)*,'!,0!)3$!),4$%&'-$!:&'(!)3&)!0&44#!*'#*($!)3$!#.%0&-$@!
I"2=EMLt2IQLJCG6L! 23$!7,%)*,'!,0!)3$!),4$%&'-$!:&'(!)3&)!0&44#!,.)#*($!)3$!#.%0&-$@!
JI"SHt=6CQQI1t6IG2JIQ! 6,')%,4#!*0!$F)%&!#4*-$#!&%$!-%$&)$(!:$)<$$'!%$+.4&%!%,.+3*'+!

#4*-$#@!C4#,!($0*'$#!)3$!/&-3*'*'+!,%($%@!
JI"SHt=6CQQI1! P&F*/./!#-&44,7!3$*+3)!0,%!)3$!#)$7#!:$)<$$'!)3$!%$+.4&%!#4*-$#@!
JL2JC62tI12EIG! 6,')%,4#!)3$!'./:$%!&'(!4$>$4!,0!%$)%&-)#@!
6IJGLJtJI"GMtJCME"=! =7$-*0*$#!)3$!/*'*/./!%&(*.#!&44,<$(!0,%!-,'-&>$!-,%'$%#!*'!3*+3!

#7$$(!/&-3*'*'+@!
!
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@)2#*G7*Q,-&)$!&'(!,7$'!)3$!-,>$%!/&'.0&-).%*'+!/,($4@!

R.?63.I*3.2$5-7I2-4I"5!!5-7I+.P,.-*.+LI(.I-../I$6I!6*2$.I$#.I"2-,?2*$,35-7I"6/.!I2-/I6%.-I5$I

,+5-7I$#.I?6!/.3I-2K572$63)IQ#.-I(.I#2K.I!6*2$./I$#.I?6!/.3I?63I$#5+I.>.3*5+.LI(.I*2-I+.$I$#5+I2+I

6,3I(6315-7I/53.*$634LI2-/I6%.-I$#.I"2-,?2*$,35-7I"6/.!I6?I$#.I*6K.3)I

G7* E'!)3$!'&>*+&),%?!#$4$-)!)3$!N,4($%!W%,<#$%!)&:?!&'(!:%,<#$!),!
3fhA:2%:h:)A<25)hO&6<?&%2i1?'i..-h1"<A62GH?!%*+3)X-4*-A?!&'(!#$4$-)!K0=2*S"%=&5'*
U&%23)"%$7!

,7* I7$'!PIQMt6CRE2Z@PNS@!

.7* 2.%'!,00!&'5!(*#74&5$(!(&)./!0$&).%$#@!

@)2#*,7*J$>*$<!)3$!0&-$!/*44*'+!G6!#$e.$'-$@!

R.?63.I*3.2$5-7I2-4IK6!,".I63I36,7#5-7I+.P,.-*.+LI(.I-../I$6I*#.*1I(#2$I<:I+.P,.-*.+I#2K.I

2!3.2/4IB..-I*3.2$./)IH+5-7I$#.IC.-,IC2-27.3LI(.I*2-I+.!.*$I$#.I?2*.I"5!!5-7I+.P,.-*.LI2-/I

%!24I$#.I$66!%2$#)I=2$5+?5./I(5$#I$#5+I$66!%2$#LI(.I*2-I"6K.I6-I$6I*3.2$5-7I"63.I<:I+.P,.-*.+)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K03(&5&5'*j*J!*@2NA2532*j*[8!Qi4>/?!),!#$4$-)!)3$!
0&-$!/*44*'+!#$e.$'-$!0,%!%$($0*'*'+@!@A:#25<*866!/&)$%*&4!%$/,>&4!0$&).%$#@!

,7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!

.7* 6,/74$)$!)3$!#$e.$'-$@!

!

N*+.%$!cb!=3,<*'+!)3$!7%$>*,.#45!-%$&)$(!0&-$!/*44*'+!),,47&)3@!

@)2#*.7*6%$&)$!&!>,4./$!/*44*'+!G6!#$e.$'-$!),!%,.+3!,.)!)3$!/,4(!-&>*)5@!

H+5-7I$#.IC.-,IC2-27.3LI(.I*2-I*3.2$.I2IK6!,".I"5!!5-7I+.P,.-*.)IQ.I*2-I+.!.*$I$#.I-2".I

2-/I$66!I6%$56-+LI2-/I-6$5*.I$#2$I%232".$.3+I2-/IK6!,".I23.I2!3.2/4I*#.*1./I6??)IIQ.I*2-I.-$.3I

2I-2".I?63I$#.I+.P,.-*.I$6I"21.I5$I.2+4I$6I5/.-$5?4LI2-/I+.!.*$I$#.IN;Cc\XcXI$66!)IQ.I2!+6I-../I

$6I+%.*5?4I%232".$.3+)IJ6I+2K.I$5".I2/E,+$5-7I%232".$.3+LI(.I*2-I3.$35.K.I2I+$63./I+.$I6?I

36,7#5-7I%232".$.3+I$#2$I2/#.3.I$6I#57#I+%../I"2*#5-5-7I".$#6/+)IQ.I*2-I+.$I

JO9CcJScQSOhD9;:;I$6IZ;=LI$6I2K65/I253I"2*#5-5-7LI2-/I+.$I:HJ:SCI$6ISNNI?63I$#5+I

+.P,.-*.)II
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Q.I/.*5/.I$6I*3.2$.I2I"5!!IK6!,".I$6I/.?5-.I$#.IK6!,".I6?I"2$.352!I$6IB.I"2*#5-./)IQ.I*2-I-2".I

$#.I"5!!IK6!,".I$6I"21.I5$I.2+4I$6I5/.-$5?4)IQ.I/.*5/.I$6I,+.I$#.I72$#.3I2-/I=,3?I2-/IR6,-/I

6%$56-+I$6I/.?5-.I$#.IK6!,".)I:6-?57,35-7I2I"5!!IK6!,".I,+5-7I$#.I+,3?2*.I2-/IB6,-/235.+I".$#6/I

5-K6!K.+I+.!.*$5-7I2I+../IU63I+$23$5-7I+,3?2*.VI2-/IB6,-/234I+,3?2*.+)I[!!I+,3?2*.+I(5$#5-I$#.I

*6-?57,3./IB6,-/234I23.Il+.(-lI$67.$#.3I$6I?63"I2I+5-7!.IP,5!$LI(#5*#I5+I$#.-I2,$6"2$5*2!!4I

.>$3,/./I,%I$6I$#.I3.$32*$I%!2-.I$6I?63"I$#.I"5!!IK6!,".)IQ.I+.!.*$I6-.I6?I$#.I+,3?2*.+I(5$#5-I$#.I

*2K5$4I2+I6,3I+../I+,3?2*.LI2-/I+.!.*$I$#.I$6%I+,3?2*.I6?I$#.ICS8Mc:[W9JZ)DOJI"6/.!I2+I6,3I

B6,-/234I+,3?2*.)IIQ#.-I$#.I"5!!IK6!,".I5+I*6"%!.$.LI(.I*2-I+.!.*$I5$I5-I$#.I"6/.!I$3..I2-/I#5/.I

5$I$6I"21.I$#.I/5+%!24I*!.23.3)I

Q.I*2-I%!24I$#.I$66!I%2$#I2-/I-6$5*.I$#2$I#57#@+%../I"2*#5-5-7I".$#6/+I#2K.IB..-I2%%!5./^I$#5+I

5+IB.*2,+.I$#.I=:[<cJZD;I%232".$.3I5+I+.$I$6I:S<=J[<Jc8S[M)IQ.I*2-I"6/5?4I$#.I

=:[<cJZD;I$6I=D9O[8cC[9<J[9<c:HJcJZD;I$#5+I3./,*.+I$#.I-,"B.3I6?I3.$32*$I"6K.+I5-I$#.I

$66!I%2$#)II

Q.I*2-I2!+6I%!24I$#.I$66!I%2$#I5-IW.35*,$)I<6$5*.I$#.I$66!I+$5!!I!.2K.+I2IK5+5B!.I+*2!!6%I#.57#$I6-I$#.I

+5/.(2!!+)IQ.I-../I$6I3./,*.I$#.I+*2!!6%I#.57#$I2-/I!.2K.I2I"63.I,-5?63"I$#5*1-.++I6?I"2$.352!I

3."25-5-7^I$#5+I*6,!/IB.I2*#5.K./IB4I*3.2$5-7I2I+."5@?5-5+#5-7I$66!I%2$#I(5$#I2I+"2!!.3I$66!)I

T6(.K.3LI(.I(2-$I$6I$34I$6I,+.I$#.I+2".I$66!I?63I$#.I36,7#5-7I2-/I+."5@?5-5+#5-7I$66!I%2$#+LI

.-2B!5-7I,+I$6I3./,*.I"2*#5-.I*4*!.I$5".+)IJ#5+I*2-IB.I2*#5.K./IB4I*3.2$5-7I2I36,7#5-7I

+.P,.-*.)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!Y"6A12!/*44*'+!#$e.$'-$@!

,7* =$4$-)!)3$!J012?!&'(!4""6!-3$-A!:,F$#@!

.7* G&/$!)3$!#$e.$'-$!vRGH_VOLw@!

H7* 63&'+$!)3$!),,4!),!)3$![QKi,-i-!$'(!/*44@!

\7* 2,!#&>$!)*/$!#$4$-)!92)%&2;2?!&'(!>#25!)3$!JI"SHEGStH=Pt6CRE2Z@PEQ!7&%&/$)$%#@!!

]7* P,(*05!)3$!2JEPt2ItOIJU1EL6L!7&%&/$)$%!),!aQ@@!

;'1+[$
23$!#),%$(!7&%&/$)$%!0*4$!3&#!,7)*/./!0$$(?!#7$$(?!&'(!($7)3X,0X-.)!>&4.$#!),!
$'&:4$!3*+3!#7$$(!/&-3*'*'+@!!

^7* =$4$-)!!%20)2*Y"6!),!-%$&)$!&!/*44!>,4./$?!'&/$!*)!vVOL_CAVITYw@!

_7* =$4$-)!R0)(2%!&'(!&--$7)!)3$!S&)3$%!=)$7#!,7)*,'#?!)3$'!.#$!@A%?*o*Z5<!),!-,'0*+.%$!)3$!
+&)3$%*'+!/$)3,(@!
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;'1+[$
6,'0*+.%*'+!&!/*44!>,4./$!.#*'+!)3$!#.%0&-$!&'(!:,.'(&%*$#!/$)3,(!*'>,4>$#!
#$4$-)*'+!&!#$$(!8,%!#)&%)*'+!#.%0&-$9!&'(!:,.'(&%5!#.%0&-$#@!C44!#.%0&-$#!<*)3*'!)3$!
-,'0*+.%$(!:,.'(&%5!&%$!l#$<'l!),+$)3$%!),!0,%/!&!#*'+4$!e.*4)?!<3*-3!*#!)3$'!
&.),/&)*-&445!$F)%.($(!.7!),!)3$!%$)%&-)!74&'$!),!0,%/!)3$!/*44!>,4./$@!

L7* P,>$!)3$!-.%#,%!,>$%!&!#.%0&-$!*'#*($!)3$!/,4(!-&>*)5?!)3$'!%*+3)X-4*-A?!&'(!#$4$-)!&!#$$(!
#.%0&-$!*'#*($!)3$!-&>*)5!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!P,>$!)3$!-.%#,%!,>$%!)3$!),7!
#.%0&-$!,0!)3$!/,4(!-&>*)5?!%*+3)X-4*-A!&'(!#$4$-)!)3$!#.%0&-$!,0!)3$!/,4(!-&>*)5!&#!)3$!
:,.'(&%5!#.%0&-$!&#!#3,<'@!

! !

N*+.%$!Vb!=3,<*'+!#$$(!&'(!:,.'(&%5!#.%0&-$#!#$4$-)$(@!

G-7*6,/74$)$!)3$!/*44!>,4./$@!!

!

N*+.%$!\b!=3,<*'+!)3$!-,/74$)$(!/*44!>,4./$@!

;'1+[$
O3$'!)3$!/*44!>,4./$!*#!-,'0*+.%$(!<$!-&'!3*($!*)!),!/&A$!)3$!(*#74&5!-4$&%$%@!!

GG7*=$4$-)!)3$!/*44!>,4./$!*'!)3$!/,($4!)%$$?!%*+3)X-4*-A!&'(!b&<2!*)@!

G,7*14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!!
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!

N*+.%$!rb!=3,<*'+!)3$!%$#.4)*'+!),,4!7&)3!*'!($0&.4)!>*$<@!

G.7*J$,%*$')!)3$!/,($4!&'(!-%$&)$!&!'&/$(!0%,')!>*$<!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!

!

N*+.%$![b!=3,<*'+!)3$!%$#.4)*'+!),,4!7&)3!*'!0%,')!>*$<@!

"''&$!)18$=+-.+7[$
23$!=6CGt2Z1L!7&%&/$)$%!*#!#$)!),!6IG=2CG2tQICM?!)3*#!/$&'#!)3$!),,4!7&)3!
*#!0,44,<*'+!3*+3!#7$$(!/&-3*'*'+!+.*($4*'$#@!23*#!*'>,4>$#!%$(.-*'+!/&-3*'$!
(*%$-)*,'!-3&'+$?!7%,>*(*'+!-,'#)&')!4,&(!(.%*'+!/&-3*'*'+?!%$(.-*'+!4,&(!&'(!
.'4,&(!$00$-)#?!&'(!<3$'!'$-$##&%5!.#*'+!&!3$4*-&4!&77%,&-3@!

GH7*63&'+$!)3$!=6CGt2Z1L!7&%&/$)$%!),!=1EJCQtPCEG2CEGt6"2t2Z1L@!

G\7*14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!R*$<!)3$!),,4!
7&)3!*'!)3$!($0&.4)!>*$<!&'(!)3$!'&/$(!0%,')!>*$<@!

!

N*+.%$!ib!=3,<*'+!)3$!%$#.4)*'+!),,4!7&)3!*'!0%,')!>*$<@!
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"''&$!)18$=+-.+7[$
G,)*-$!)3$!%$(.-)*,'!*'!%$)%&-)!/,>$#!<3$'!#$))*'+!)3$!=6CGt2Z1L!),!
=1EJCQtPCEG2CEGt6"2t2Z1L@!!

G]7*63&'+$!)3$!=6CGt2Z1L!7&%&/$)$%!:&-A!),!6IG=2CG2tQICM@!

G^7*"#*'+!J!*!(23=!#)&%)!R$%*-.)?!)3$'!-4*-A!,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!
#*/.4&)*,'@!

! !

N*+.%$!kb!=3,<*'+!)3$!%$#.4)*'+!),,4!7&)3!*'!R$%*-.)@!

"''&$!)18$=+-.+7[$
G,)*-$!)3$!),,4!#)*44!4$&>$#!&!>*#*:4$!#-&44,7!3$*+3)!,'!)3$!#*($!<&44#@!O$!'$$(!),!
%$(.-$!)3$!#-&44,7!3$*+3)!&'(!4$&>$!&!/,%$!.'*0,%/!)3*-A'$##!,0!/&)$%*&4!%$/&*'*'+u!
)3*#!-,.4(!:$!&-3*$>$(!:5!-%$&)*'+!&!#$/*X0*'*#3*'+!),,4!7&)3!<*)3!&!#/&44$%!),,4@!
H,<$>$%?!<$!<&')!),!.#$!)3$!#&/$!),,4!0,%!)3$!%,.+3*'+!&'(!#$/*X0*'*#3*'+!),,4!
7&)3#?!$'&:4*'+!.#!),!%$(.-$!/&-3*'$!-5-4$!)*/$#@!23*#!-&'!:$!&-3*$>$(!:5!-%$&)*'+!
&!%,.+3*'+!#$e.$'-$@!

G_7*64,#$!R$%*-.)?!&'(!-,/74$)$!)3$!#$e.$'-$@!

@)2#*H7*6%$&)$!&!%,.+3*'+!G6!#$e.$'-$!),!%,.+3!,.)!)3$!/,4(!-&>*)5@!

H+5-7I$#.IC.-,IC2-27.3LI(.I*2-I*3.2$.I2I36,7#5-7I+.P,.-*.)IQ.I*2-I+.!.*$I$#.I-2".I6%$56-+I

2-/I-6$5*.I$#2$I%232".$.3+I2-/I(5-/6(I23.I2!3.2/4I*#.*1./I6??)IIQ.I*2-I.-$.3I2I-2".I?63I$#.I

+.P,.-*.I$6I"21.I5$I.2+4I$6I5/.-$5?4LI2-/I,+.I$#.I+2".I$66!I2+IB.?63.)IQ.I*2-I2!+6I,+.I$#.I

%232".$.3+I?36"I$#.IK6!,".I"5!!5-7I+.P,.-*.LI$#.-I"6/5?4I+6".I6?I$#.I%232".$.3+I$#2$I23.I6-!4I
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Module 15: Post-Processing CL Data

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Labs

Demos

Lectures
Correcting

Toolpath Failure
Post-Processing

CL Data

Creating
Holemaking
Sequences

Creating
Roughing and
Re-Roughing
Sequences

Creating
Roughing and
Re-Roughing
Sequences

Creating
Holemaking
Sequences

Creating
Holemaking
Sequences

Creating
Roughing and
Re-Roughing
Sequences

Post-Processing
CL Data Correcting

Toolpath Failure

Correcting
Toolpath Failure

Pro/FICIENCY
Daily

Assessments

Post-Processing
CL Data

Creating Drill
Groups and
Holemaking
Sequences
(Challenge)

Lesson Activities: Day Three

Duration

• Lecture: 10 mins
• Demos (1) : 15 mins
• Labs (1) : 35 mins
• Total: 1 hr 00 mins
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Objectives

After completing this module, you should know how to:

� Describe the post-processing method. 

� Create CL Data files. 

� Create MCD files using a post-processor. 

Overview
Post-processing is the final stage in the manufacturing process. When operations have been 
completed you can create ASCII format CL data files for operations. CL data files can then be 
post-processed into specific machine control data (MCD) files using a post-processor. It is 
important to understand that changing NC sequences means you need to recreate the CL data 
file for the operation and post-process this file again to produce an updated MCD file. 

After completing this module, you will be able to:
• Describe the post-processing method.
• Create CL Data files. 
• Create MCD files using a post-processor.
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Post-Processing Method

� Complete Operation
�Complete NC Sequences

� Create CL data files
�ASCII format

� filename.ncl

� Post-Process CL Data
�Create MCD files

� filename.tap

� Changes to NC sequences 
�Recreate CL data files and MCD files

Post-Processing Method
• You first need to complete the operation by creating all necessary NC sequences.
• When the operation is complete you can create CL data files, these are ASCII format files.

• The default filename format is filename.ncl 

• You can then post-process CL data files into specific machine control data (MCD) files.

• The default filename format is filename.tap

• You have an option to create the CL and MCD files simultaneously. 

• Any changes to NC sequences means you must re-create the CL data files and MCD files.

For E
duca

tio
nal 

Use
 O

nly



Slide 5 © 2002 PTC

Post-Processing Configuration Options

Configuration Options

� ncpost_type
�gpost (default)

● Use standard set of post-processors provided by Intercim
● Posts-processors can be modified/developed

�ncpost
● Use the Pro/NCPOST post-processors

� Other post-processors can be used

� gpostpp_dir
�Specify directory for gpost post-processors

� pro_mf_cl_dir
�Specify location to store CL data files

Configuration Options
Each Pro/NC module includes a standard set of NC post-processors that can be used 

directly or modified using an optional module. You can control which post-processing 
module to use by setting the configuration option ncpost_type. The values are:

• gpost (default)—use the G-Post™ post-processors provided by Intercim Corporation.
• ncpost—use the Pro/NCPOST post-processors, provided by ICAM.

• Other post-processors capable of reading APT (automatically programmed tools) can also 
be used

• gpostpp-_dir
• Specify the directory for gpost post-processors

• pro_mf_cl_dir
• Specify location to store CL data files
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Demonstration

In this module, you will follow the instructor as they perform the 
following demonstration:

� Creating and Post-Processing CL Data Files

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercise.

Demonstration: Creating and Post-Processing CL Data Files

Duration: 15 minutes

Scenario
• Throughout this course, the exercise scenarios are the same as the demo scenarios. 
• This has been done to build consistency between demos and lab exercises so as to enable 

“Tell me—Show me—Let me do.”

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercises (1)
Duration: 35 minutes
Once the demo is complete the students should use the steps in the training guide to complete 
the exercises.
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Summary

After successfully completing this module, you should know how to:

� Describe the post-processing method. 

� Create CL Data files. 

� Create MCD files using a post-processor.

Summary

After successfully completing this module, you should know how to:
• Describe the post-processing method.
• Create CL Data files.
• Create MCD files using a post-processor.
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I7)*,'#!(*&4,+!:,F?!-4*-A!)3$!I7$'!*-,'?!#$4$-)!3"5?&'7#%"!&'(!>#25!*)@!8##6$!&'(!!6":2!
)3$!I7)*,'#!(*&4,+!:,F@!

;'1+[$
Q,&(*'+!)3$!-,'0*+.%&)*,'!0*4$!#$)#!)3$!+7,#)77t(*%!,7)*,'!),!@~7,#)#?!)3*#!#7$-*0*$#!)3$!
(*%$-),%5!0,%!7,#)X7%,-$##,%#@!23$%$!*#!&!0&(&4X>/-!7,#)!7%,-$##,%!*'!)3*#!(*%$-),%5@!

@)2#*,7*6%$&)$!&!6Q!(&)&!0*4$!&'(!P6M!0*4$!0,%!,7$%&)*,'!,7dgd@!J$>*$<!)3$!6Q!(&)&!0*4$!*'!
R$%*-.)@!

Q.I*2-I*3.2$.I2I:8I/2$2I?5!.I?63I6%.32$56-I6%XYXLI2$I$#.I+2".I$5".I(.I*2-I*3.2$.I2-IC:MI?5!.LI

$#5+I.-2B!.+I,+I$6I*3.2$.I2-/I%6+$@%36*.++I$#.I:8I/2$2I?5!.I2$I$#.I+2".I$5".)IQ.I*2-I+.!.*$I$#.I

H<:iXY)ffI%6+$@%36*.++63^I2+I$#5+I5+I$#.I?2/2!@K"*I%6+$)IQ.I#2K.I-6(I*3.2$./I2I:8I/2$2I?5!.I

-2"./I6%XYX)-*!LI2-/I2-IC:MI?5!.I-2"./I6%XYX)$2%)Q.I*2-I6%.-I2-/I3.K5.(I$#.+.I?5!.+I5-I2I

$.>$I./5$63)I<6$5*.I$#.IDDO9<JI+$2$.".-$+I5-I$#.I:8I/2$2I?5!.I23.I$32-+?.33./I5-$6I$#.IC:MI?5!.)I

Q.I*2-I-6(I+$23$IW.35*,$I2-/I3.K5.(I$#.I:8I/2$2I?5!.)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!D*U0)0*j*>A)#A)*j*>#2%0)&"5*j*>/-G-*j*[&62@!=$4$-)!
)3$!K!U*[&62!-3$-A!:,F?!&'(!-,/74$)$!)3$!0*4$!,.)7.)@!64*-A!)3$!>I!:.)),'!),!-%$&)$!&!6Q!
(&)&!0*4$!0,%!,7$%&)*,'!I1dgd@!!

,7* C--$7)!)3$!Y2%B":2!&'(!4%032!,7)*,'#?!&'(!#$4$-)!)3$!MJ!c-G7/LL!7,#)X7%,-$##,%?!<3$'!
7%,/7)$(!)57$!&'5!'./:$%!0,%!)3$!7%,+%&/!'./:$%@!

.7* !6":2!)3$!*'0,%/&)*,'!<*'(,<?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

;'1+[$
Z,.!3&>$!',<!-%$&)$(!&!6Q!(&)&!0*4$?!'&/$(!,7dgd@'-4?!&'(!&'!P6M!0*4$!'&/$(!
,7dgd@)&7@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XZCZ $

H7* E'!)3$!'&>*+&),%?!#$4$-)!)3$!N,4($%!W%,<#$%!)&:?!-4*-A!)3$!1"<A62G\!0,4($%!),!>*$<!)3$!
-,')$')#!*'!)3$!:%,<#$%@!

\7* E'!)3$!W%,<#$%?!#$4$-)!)3$!"#-G-7)0#!0*4$?!%*+3)X-4*-A!&'(!#$4$-)!>#25!),!>*$<!)3$!-,')$')#!,0!
)3$!0*4$!*'!)3$!:%,<#$%?!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!

!

N*+.%$!gb!=3,<*'+!-,')$')#!,0!:%,<#$%@!!!

]7* 64*-A!)3$!W&-A!*-,'!&)!)3$!),7!,0!)3$!:%,<#$%!),!%$).%'!),!>*$<*'+!)3$!0*4$#!*'!)3$!/,(.4$gr!
0,4($%?!)3$'!/*'*/*D$!)3$!:%,<#$%!<*'(,<@!!

!

N*+.%$!cb!=3,<*'+!#)&%)!,0!,7dgd@)&7!0*4$@!

;'1+[$
G,)*-$!)3$!11JEG2!#)&)$/$')#!*'!)3$!6Q!(&)&!0*4$!&%$!)%&'#0$%%$(!*'),!)3$!P6M!0*4$@!
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!)3+$XZC^ $ !'01 C!,'/+00.23$#O$R)1) $

^7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!D*U0)0!j!J!*!(23=!j!!D*[&62?!&'(!>#25!)3$!
,7dgd@'-4!0*4$?!)3$'!#$4$-)!U"52!),!#)&%)!R$%*-.)@!8Z,.!/&5!'$$(!),!<&*)!&!0$<!/,/$')#!0,%!
R$%*-.)!),!#)&%)9@!

;'1+[$
=$4$-)*'+!)3$!G6!63$-A!,7)*,'!*'!)3$!6Q!M&)&!/$'.!#)&%)#!R$%*-.)@!23*#!<*44!,7$'!&!
#$7&%&)$!R$%*-.)!<*'(,<!),!7$%0,%/!)3$!/&-3*'*'+!#*/.4&)*,'@!

_7* E'!)3$!R$%*-.)!<*'(,<?!-4*-A!,'!)3$!=$).7!P,)*,'!*-,'?!&'(!*'!)3$!P,)*,'!(*&4,+!:,F!(%&+!)3$!
&'*/&)*,'!#7$$(!#4*($%!),!)3$!4$0)?!8)3*#!<*44!%$(.-$!)3$!#7$$(!,0!)3$!&'*/&)*,'9@!23$'!-4,#$!)3$!
P,)*,'!(*&4,+!:,F@!

L7* 64*-A!,'!)3$!R*$<!2,,47&)3!N*4$!*-,'!),!#$$!)3$!6Q!(&)&!0*4$!(.%*'+!)3$!#*/.4&)*,'@!23$'!-4*-A!
,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$!Vb!=3,<*'+!6Q!(&)&!0*4$!,7dgd@'-4!*'!R$%*-.)@!

G-7*64,#$!R$%*-.)!<3$'!0*'*#3$(?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

@)2#*.7*C-)*>&)$!,7$%&)*,'!,7dcd@!

;'1+[$
I7$%&)*,'!,7dcd!*#!&-)*>&)$(!),!$'#.%$!)3$!6Q!(&)&!0*4$!*#!(*#74&5$(!-,%%$-)45!*'!
R$%*-.)@!!

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*@2)A#*j*>#2%0)&"5?!*'!)3$!I7$%&)*,'!(*&4,+!:,F!
&-)*>&)$!,7$%&)*,'!"#-,-@!64,#$!)3$!(*&4,+!:,F?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

,7* =$)!)3$!>*$<!),!)3$!'&/$(!>*$<!>/-,-C49E@!

@)2#*H7*6%$&)$!&!6Q!(&)&!0*4$!&'(!P6M!0*4$!0,%!,7$%&)*,'!,7dcd@!J$>*$<!)3$!6Q!(&)&!0*4$!*'!
R$%*-.)@!

Q.I*2-I*3.2$.I2I:8I/2$2I?5!.I?63I6%.32$56-I6%X\XLI2$I$#.I+2".I$5".I(.I*2-I*3.2$.I2-IC:MI?5!.LI

$#5+I.-2B!.+I,+I$6I*3.2$.I2-/I%6+$@%36*.++I$#.I:8I/2$2I?5!.I2$I$#.I+2".I$5".)IQ.I*2-I+.!.*$I$#.I

H<:iXY)ffI%6+$@%36*.++63^I2+I$#5+I5+I$#.I?2/2!@K"*I%6+$)IQ.I#2K.I-6(I*3.2$./I2I:8I/2$2I?5!.I
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XZCB $

-2"./I6%X\X)-*!LI2-/I2-IC:MI?5!.I-2"./I6%X\X)$2%)Q.I*2-I6%.-I2-/I3.K5.(I$#.+.I?5!.+I5-I2I

$.>$I./5$63)II

Q.I*2-I-6(I+$23$IW.35*,$I2-/I3.K5.(I$#.I:8I/2$2I?5!.)I

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!D*U0)0*j*>A)#A)*j*>#2%0)&"5*j*>/-,-*j*[&62@!=$4$-)!
)3$!K!U*[&62!-3$-A!:,F?!&'(!-,/74$)$!)3$!0*4$!,.)7.)@!64*-A!)3$!>I!:.)),'!),!-%$&)$!&!6Q!
(&)&!0*4$!0,%!,7$%&)*,'!I1dcd@!

,7* C--$7)!)3$!Y2%B":2!&'(!4%032!,7)*,'#?!&'(!#$4$-)!)3$!MJ!c-G7/LL!7,#)X7%,-$##,%?!<3$'!
7%,/7)$(!)57$!&'5!'./:$%!0,%!)3$!7%,+%&/!'./:$%@!

.7* !6":2!)3$!*'0,%/&)*,'!<*'(,<?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

;'1+[$
Z,.!3&>$!',<!-%$&)$(!&!6Q!(&)&!0*4$?!'&/$(!,7dcd@'-4?!&'(!&'!P6M!0*4$!'&/$(!
,7dcd@)&7@!

H7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!D*U0)0!j!J!*!(23=!j!!D*[&62?!&'(!>#25!)3$!
,7dcd@'-4!0*4$?!)3$'!#$4$-)!U"52!),!#)&%)!R$%*-.)@!8Z,.!/&5!'$$(!),!<&*)!&!0$<!/,/$')#!0,%!
R$%*-.)!),!#)&%)9@!

\7* 64*-A!,'!)3$!R*$<!2,,47&)3!N*4$!*-,'!),!#$$!)3$!6Q!(&)&!0*4$!(.%*'+!)3$!#*/.4&)*,'@!23$'!-4*-A!
,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$!\b!=3,<*'+!6Q!(&)&!0*4$!,7dcd@'-4!*'!R$%*-.)@!

]7* 64,#$!R$%*-.)!<3$'!0*'*#3$(?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

@)2#*\7*=.77%$##!)3$!4&#)!G6!#$e.$'-$!'&/$(!NEGtSJIIRL?!*'!,7$%&)*,'!,7dcd@!J$-%$&)$!)3$!
6Q!(&)&!&'(!P6M!0*4$#?!&'(!%$>*$<!)3$!6Q!(&)&!0*4$!*'!R$%*-.)@!

Q.I*2-I*3.2$.I2I:8I/2$2I?5!.I?63I6%.32$56-I6%X\XLI2$I$#.I+2".I$5".I(.I*2-I*3.2$.I2-IC:MI?5!.LI

$#5+I.-2B!.+I,+I$6I*3.2$.I2-/I%6+$@%36*.++I$#.I:8I/2$2I?5!.I2$I$#.I+2".I$5".)IQ.I*2-I+.!.*$I$#.I

H<:iXY)ffI%6+$@%36*.++63^I2+I$#5+I5+I$#.I?2/2!@K"*I%6+$)IQ.I#2K.I-6(I*3.2$./I2I:8I/2$2I?5!.I

-2"./I6%X\X)-*!LI2-/I2-IC:MI?5!.I-2"./I6%X\X)$2%)IQ.I*2-I6%.-I2-/I3.K5.(I$#.+.I?5!.+I5-I2I

$.>$I./5$63)II
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!)3+$XZC_ $ !'01 C!,'/+00.23$#O$R)1) $

Q.I*2-I-6(I+$23$IW.35*,$I2-/I3.K5.(I$#.I:8I/2$2I?5!.)I<6$5*.I#6(I$#.I:8I/2$2I?5!.I#2+I,%/2$./I

2-/I-6I!6-7.3I"2*#5-.+I$#.I7366K.I5-I$#.I$6%I6?I$#.I"6/.!)I

G7* E'!)3$!/,($4!)%$$?!#$4$-)!)3$![EJiR9>>YQ*#$e.$'-$?!%*+3)X-4*-A!&'(!@A##%2::!*)?!-4*-A!
>I!*'!)3$!=.77%$##!<*'(,<@!!

,7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!D*U0)0*j*>A)#A)*j*>#2%0)&"5*j*>/-,-*j*[&62@!=$4$-)!
)3$!K!U*[&62!-3$-A!:,F?!&'(!-,/74$)$!)3$!0*4$!,.)7.)@!64*-A!)3$!>I!:.)),'!),!-%$&)$!&!6Q!
(&)&!0*4$!0,%!,7$%&)*,'!I1dcd@!

.7* C--$7)!)3$!Y2%B":2!&'(!4%032!,7)*,'#?!&'(!#$4$-)!)3$!MJ!c-G7/LL!7,#)X7%,-$##,%?!<3$'!
7%,/7)$(!)57$!&'5!'./:$%!0,%!)3$!7%,+%&/!'./:$%@!

H7* !6":2!)3$!*'0,%/&)*,'!<*'(,<?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

\7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!D*U0)0!j!J!*!(23=!j!!D*[&62?!&'(!>#25!)3$!
,7dcd@'-4!0*4$?!)3$'!#$4$-)!U"52!),!#)&%)!R$%*-.)@!

]7* 64*-A!,'!)3$!14&5!),!L'(!*-,'!),!>*$<!)3$!/&-3*'*'+!#*/.4&)*,'@!

!

N*+.%$!rb!=3,<*'+!)3$!.7(&)$(!6Q!(&)&!0*4$!,7dcd@'-4!*'!R$%*-.)@!

;'1+[$
G,)*-$!3,<!)3$!6Q!(&)&!0*4$!3&#!.7(&)$(!&'(!',!4,'+$%!/&-3*'$#!)3$!+%,,>$!*'!)3$!
),7!,0!)3$!/,($4@!

^7* 64,#$!R$%*-.)!<3$'!0*'*#3$(?!&'(!%$).%'!),!)3$!P&'.0&-).%$!/$'.@!

_7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!

L7* 64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XZCA $

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!7,#)X7%,-$##*'+!/$)3,(@!

• 6%$&)$!6Q!M&)&!0*4$#@!

• 6%$&)$!P6M!0*4$#!.#*'+!&!7,#)X7%,-$##,%@!
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!

!)3+$X^CX$

K"<A62*

� #',,+/1.23$"''&G)18$I).&6,+$$
<21,'?6/1.'2$
G6!#$e.$'-$#!-&'!#,/$)*/$#!0&*4!&0)$%!)3$5!3&>$!:$$'!-%$&)$(u!)3*#!*#!',%/&445!
(.$!),!#$e.$'-$!%$0$%$'-$#!-3&'+*'+!,%!:$*'+!%$/,>$(@!N,%!$F&/74$?!&!($#*+'!
$'+*'$$%!/&5!-3&'+$!)3$!(*&/$)$%!,0!&!3,4$?!,%!)3$!#3&7$!,0!&!7,-A$)!,'!&!
($#*+'!/,($4@!E'!/,#)!-&#$#?!G6!#$e.$'-$#!<*44!.7(&)$!&.),/&)*-&445!),!%$04$-)!
)3$#$!-3&'+$#?!3,<$>$%!*0!)3$!,%*+*'&4!($#*+'!%$0$%$'-$#!3&>$!:$$'!%$/,>$(!,%!
(%&#)*-&445!-3&'+$(!*'!#*D$!,%!#3&7$?!)3$!&##,-*&)$(!G6!#$e.$'-$!/&5!0&*4@!E)!*#!
*/7,%)&')!),!.'($%#)&'(!<35!G6!#$e.$'-$#!0&*4?!&'(!3,<!),!*'>$#)*+&)$!&'(!
-,%%$-)!0&*4$(!G6!#$e.$'-$#@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!%$&#,'#!0,%!G6!#$e.$'-$!0&*4.%$@!

• M$#-%*:$!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!

• E'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!
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6%$&)*'+!P*44*'+!=$e.$'-$#!<*)3!!!
1%,BLGSEGLLJ!O*4(0*%$

P,(.4$!g[b!6,%%$-)*'+!2,,47&)3!N&*4.%$

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53. ,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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=4*($!c f!cddc!126

D0B:

U21":

D23)A%2:
!"%%23)&5'

4""6#0)(*[0&6A%2
/":)C/%"32::&5'

!D*U0)0

!%20)&5'
b"6210=&5'
@2N2A532:

!%20)&5'
9"A'(&5'*05<
92C9"A'(&5'
@2NA2532:

!%20)&5'
9"A'(&5'*05<
92C9"A'(&5'
@2NA2532:

!%20)&5'
b"6210=&5'
@2N2A532:

!%20)&5'
b"6210=&5'
@2N2A532:

!%20)&5'
9"A'(&5'*05<
92C9"A'(&5'
@2NA2532:

/":)C/%"32::&5'
!D*U0)0 !"%%23)&5'

4""6#0)(*[0&6A%2

!"%%23)&5'
4""6#0)(*[0&6A%2

/%"P[E!EQJ!a
Q;06A0)"%
U0&6$

8::2::125):

/":)C/%"32::&5'
!D*U0)0

!%20)&5'*U%&66
R%"A#:*05<
b"6210=&5'
@2N2A532:
d!(06625'2e

Q$##,'!C-)*>*)*$#b!M&5!N,.%

UA%0)&"5

s Q$-).%$b!gr /*'#
s M$/,#!b!cr!/*'#
s Q&:#!b!rd /*'#
s 2,)&4b!g!3%!Vd/*'#
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=4*($!V f!cddc!126

I:;$-)*>$#

8?)2%*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!%$&#,'#!0,%!G6!#$e.$'-$!0&*4.%$@!
� M$#-%*:$!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!
� E'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@

>;2%;&2O
G6!#$e.$'-$#!-&'!#,/$)*/$#!0&*4!&0)$%!)3$5!3&>$!:$$'!-%$&)$(u!)3*#!*#!',%/&445!(.$!),!#$e.$'-$!
%$0$%$'-$#!-3&'+*'+!,%!:$*'+!%$/,>$(@!N,%!$F&/74$!&!($#*+'!$'+*'$$%!/&5!-3&'+$!)3$!(*&/$)$%!,0!&!
3,4$?!,%!)3$!#3&7$!,0!&!7,-A$)!,'!&!($#*+'!/,($4@!E'!/,#)!-&#$#!G6!#$e.$'-$#!<*44!.7(&)$!
&.),/&)*-&445!),!%$04$-)!)3$#$!-3&'+$#?!3,<$>$%!*0!)3$!,%*+*'&4!($#*+'!%$0$%$'-$#!3&>$!:$$'!%$/,>$(!,%!
(%&#)*-&445!-3&'+$(!*'!#*D$!,%!#3&7$!)3$!&##,-*&)$(!G6!#$e.$'-$!/&5!0&*4@!E)!*#!*/7,%)&')!),!.'($%#)&'(!
<35!G6!#$e.$'-$#!0&*4?!&'(!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$( G6!#$e.$'-$#@!

C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!
s M$#-%*:$!)3$!%$&#,'#!0,%!G6!#$e.$'-$!0&*4.%$@!
s M$#-%*:$!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@
s E'>$#)*+&)$!&'(!-,%%$-) 0&*4$(!G6!#$e.$'-$#@
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J$&#,'#!0,%!G6!=$e.$'-$!N&*4.%$

!(05'2:*)"*92?2%2532*K"<26:
� J$/,>$(!J$0$%$'-$#

� LF&/74$#
�H)%<=*,&>,8>&F<A<=*,(E>F)%+D
�X&A+D
�7<AA,?<=M&!,9E$A<=+D
�7<AA,:&AE'+,(E>F)%+D

� 63&'+$(!J$0$%$'-$#
�L;)=*+D,<=,*+&'+$>K,D;)#+,)=M,D<W+

� 1%,BLGSEGLLJ!&4<&5#!&))$/7)#!),!.7(&)$!G6!#$e.$'-$#

920:"5:*?"%*J!*@2NA2532*[0&6A%2
63&'+$#!),!%$0$%$'-$!/,($4#!-&'!-&.#$!G6!#$e.$'-$#!),!0&*4?!*'!/,#)!-&#$#!)3$!G6!#$e.$'-$!
.7(&)$#!&.),/&)*-&445@
E0!%$0$%$'-$#!&%$!-,/74$)$45!%$/,>$(!0%,/!)3$!/,($4?!)3$'!'$<!%$0$%$'-$#!<*44!'$$(!),!:$!#7$-*0*$(?!0,%!
$F&/74$b
s N&-*'+!,%!1%,0*4*'+!#.%0&-$#
s H,4$#!0,%!(%*44*'+
s P*44!<*'(,<!,.)4*'$#
s P*44!R,4./$!#.%0&-$#

s 63&'+$(!%$0$%$'-$#!-&'!#,/$)*/$#!-&.#$!G6!#$e.$'-$#!),!0&*4?!:.) )3$!-3&'+$#!),!+$,/$)%5!
#3&7$!&'(!#*D$!',%/&445!'$$(!),!:$!$F)%$/$@

s 1%,BLGSEGLLJ!&4<&5#!&))$/7)#!),!.7(&)$!G6!#$e.$'-$#!*'!)3$#$!#*).&)*,'#@!G6!#$e.$'-$#!<*44!
,'45!0&*4!*0!.7(&)*'+!*#!',)!7,##*:4$@
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6,%%$-)*'+!G6!=$e.$'-$#

K2)("<
� E'>$#)*+&)$!%$&#,'#!0,%!0&*4.%$
� "7(&)$!0&*4$(!%$0$%$'-$#
� 63$-A!.7(&)$(!G6!#$e.$'-$

92:"6;2*K"<2
� L')$%$(!&0)$%!%$+$'$%&)*'+!#$e.$'-$!0&*4#
� L'&:4$#!-3$-A*'+!&'(!-,%%$-)*'+!0&*4$(!#$e.$'-$#
� J$#,4>$!P,($!2,,4#

� T=M&,L;)=*+D
● G,)!&4<&5#!7,##*:4$!<*)3!($#*+'!-3&'+$#

� 6=N+D$<*)$+
● 63$-A!%$&#,'#!0,%!0&*4.%$

� H<I,7&M+A
● 63&'+$!&'5!0$&).%$!*'!)3$!/,($4

�aE<%@,H<I
● 63&'+$!)3$!0&*4$(!0$&).%$!8G6!#$e.$'-$9
● =$4$-)!,%!-%$&)$!'$<!%$0$%$'-$#

!"%%23)&5'*J!*@2NA2532:
s 23$!/$)3,(!0,%!-,%%$-)*'+!G6!#$e.$'-$#?!*'>,4>$#!)3%$$!#)$7#b

s E'>$#)*+&)$!)3$!%$&#,'#!0,%!)3$!G6!#$e.$'-$!),!0&*4?!($)$%/*'$!)3$!/*##*'+!,%!0&*4$(!%$0$%$'-$#?!
$@+@!/*##*'+!#.%0&-$#?!3,4$#?!,%!$(+$#@

s "7(&)$!)3$!0&*4$(!%$0$%$'-$#?!$@+@!#$4$-)!'$<!0*'&4!#.%0&-$!0,%!7%,0*4$!/*44*'+?!,%!3,4$!&F*#!0,%!
3,4$/&A*'+@

s 63$-A!)3$!.7(&)$(!G6!#$e.$'-$!7$%0,%/#!-,%%$-)45?!.#.&445!:5!74&5*'+!)3$!),,47&)3@

s O3$'!&'!G6!#$e.$'-$!0&*4#!5,.!&.),/&)*-&445!$')$%!%$#,4>$!/,($@
s 23*#!7%,>*($#!&!#$)!,0!),,4#!0,%!-3$-A*'+!&'(!-,%%$-)*'+!0&*4$(!#$e.$'-$#?!)3$!/&*'!),,4#!&%$b

s "'(,!63&'+$#b!.'(,!&44!)3$!-3&'+$#!#*'-$!)3$!4&#)!%$+$'$%&)*,'?!',)!&4<&5#!7,##*:4$!*0!)3$!
%$0$%$'-$!/,($4!3&#!&4%$&(5!:$$'!#&>$(!*'!)3$!-3&'+$(!#)&)$@

s E'>$#)*+&)$b!-3$-A!)3$!%$&#,'#!0,%!)3$!0&*4.%$?!.#.&445!/*##*'+!%$0$%$'-$#
s N*F!P,($4b!-3&'+$!&'5!0$&).%$!*'!)3$!/,($4?!0,%!$F&/74$!5,.!/&5!($-*($!),!-3&'+$!%$0$%$'-$!
/,($4!0$&).%$#!*'!,%($%!),!-,%%$-)!)3$!7%,:4$/@

s y.*-A!N*Fb!-3&'+$!)3$!0&*4$(!0$&).%$!8G6!#$e.$'-$9?!-3&'+$!&'5!,0!)3$!%$0$%$'-$#!*'!)3$!0&*4$(!
#$e.$'-$?!0,%!$F&/74$!#$4$-)!'$<!+$,/$)%5!%$0$%$'-$#?!.7(&)$!G6!#$e.$'-$!7&%&/$)$%#?!,%!
-3&'+$!),,4#@
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M$/,'#)%&)*,'

E5*)(&:*1"<A62F*$"A*O&66*?"66"O*)(2*&5:)%A3)"% 0:*)(2$*#2%?"%1*)(2*
?"66"O&5' <21"5:)%0)&"5f

� E'>$#)*+&)*'+!&'(!6,%%$-)*'+!N&*4$(!G6!=$e.$'-$#

>532*)(2*<21"5:)%0)&"5*&:*3"1#62)2F*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:27

U21"5:)%0)&"5f*E'>$#)*+&)*'+!&'(!6,%%$-)*'+!N&*4$(!G6!=$e.$'-$#

M,32$56-&I\_ "5-,$.+

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!^2$44!
/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
M,32$56-&I_XI"5-,$.+
I'-$!)3$!($/,!*#!-,/74$)$!)3$!#).($')#!#3,.4(!.#$!)3$!#)$7#!*'!)3$!)%&*'*'+!+.*($!),!-,/74$)$!)3$!
$F$%-*#$#@
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M&*45!=A*44!63$-A#

Q;06A0)2*$"A%*#%"'%2::f
� C-3*$>$!)3$!-,.%#$!,:;$-)*>$#@
� "#$!1%,BNE6ELG6Z!&##$##/$')!e.$#)*,'#@
� C7745!1%$-*#*,'!Q$&%'*'+@

/%23&:&"5*D20%5&5'
s D20%5f :5!4*#)$'*'+!),!4$-).%$#?!<&)-3*'+!($/,#?!&'(!-,/74$)*'+!4&:!$F$%-*#$#@
s 8::2::f*5,.%!7%,+%$##!<*)3!1%,BNE6ELG6Z@
s E1#%";2f 23$!'$F)!(&5!)3$!*'#)%.-),%!%$>*$<#!)3$!$F&/!%$#.4)#!,0!)3$!+%,.7!&'(!%$>*$<#!)3,#$!
),7*-#!)3&)!%$-$*>$(!)3$!0$<$#)!-,%%$-)!&'#<$%#@

R2))&5'*@)0%)2<
s W$0,%$!4.'-3!,'!)3$!0*%#)!(&5!,0!-4&##?!#$)!.7!)3$!-.#),/$%!&--,.')#@!
s O3$'!)3$!-.#),/$%#!&%$!%$).%'*'+!0%,/!4.'-3?!%$0$%!)3$/!),!)3$!'$<!C77$'(*F@!
s H&>$!)3$/!)&A$!)3$!#&/74$!$F&/@!
s J$>*$<!)3$!%$#.4)#!,0!)3$!+%,.7!&'(!.#$!&#!&'!*-$:%$&A$%@

U0&6$*42:):
M$#-%*7)*,'b!N,%!$&-3!-,.%#$?!r!'$<!gd!e.$#)*,'!$F&/#!:&#$(!.7,' )3$!),7*-#!-,>$%$(!$&-3!(&5@

b"O*)"*A:2*&)f
s "#$!)3$!-.#),/$%!&--,.')#!&4%$&(5!#$).7!0,%!)3$!#&/74$!$F&/@!
s C)!)3$!$'(!,0!$&-3!(&5!)3$!-.#),/$%#!)&A$!)3$!gd!e.$#)*,'!$F&/!%$4&)*'+!),!)3&)!(&5#q!),7*-#@!
s 23$!'$F)!/,%'*'+?!%$>*$<!)3$!%$#.4)#!,0!)3$!+%,.7@!
s J$>*$<!)3,#$!),7*-#!<*)3!)3$!-4&##!)3&)!,:)&*'$(!)3$!/,#)!*'-,%%$-)!&'#<$%#@For E
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=.//&%5

8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!)3$!%$&#,'#!0,%!G6!#$e.$'-$!0&*4.%$@!
� M$#-%*:$!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!
� E'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@

@A110%$

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b
s M$#-%*:$!)3$!%$&#,'#!0,%!G6!#$e.$'-$!0&*4.%$@!
s M$#-%*:$!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@
s E'>$#)*+&)$!&'(!-,%%$-) 0&*4$(!G6!#$e.$'-$#@
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X^CD $

4'?6&+$X^$O)($:J+,/.0+0!
:J+,/.0+$X[$<2-+01.3)1.23$)2?$#',,+/1.23$I).&+?$;#$
*+56+2/+0$

U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!&#!($#-%*:$(!*'!

)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!,7$'!)3$!.7(&)$(!%$0$%$'-$!/,($4!,0!)3$!-,>$%!&'(!%$>*$<!)3$!($#*+'!

-3&'+$#@!Z,.!)3$'!,7$'!)3$!/&'.0&-).%*'+!/,($4!,0!)3$!-,>$%?!&'(!0,%!$&-3!0$&).%$!)3&)!0&*4#!5,.!

*'>$#)*+&)$?!*($')*05!&'(!)3$'!.7(&)$!)3$!/*##*'+!%$0$%$'-$#@!E)!*#!*/7,%)&')!),!.'($%#)&'(!<35!G6!

#$e.$'-$#!0&*4?!&'(!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• E'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!

*/+2),.'!
C!'./:$%!,0!($#*+'!-3&'+$#!,--.%!,'!)3$!&4./*'./!-,>$%?!-&.#*'+!G6!#$e.$'-$#!),!0&*4!*'!)3$!
/&'.0&-).%*'+!/,($4!,0!)3$!-,>$%@!Z,.!,7$'!)3$!.7(&)$(!%$0$%$'-$!/,($4!,0!)3$!-,>$%!&'(!
%$>*$<!)3$!($#*+'!-3&'+$#@!Z,.!)3$'!,7$'!)3$!/&'.0&-).%*'+!/,($4!,0!)3$!-,>$%?!&'(!0,%!$&-3!
0$&).%$!)3&)!0&*4#!5,.!*'>$#)*+&)$?!*($')*05!&'(!)3$'!.7(&)$!)3$!/*##*'+!%$0$%$'-$#@!For E
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!)3+$X^CY $ #',,+/1 .23$"''&G)18 $I). &6,+ $ $

! !

N*+.%$!gb!=3,<*'+!)3$!:,)),/!>*$<!,0!,%*+*'&4!&'(!/,(*0*$(!-,>$%!/,($4@!!

!! !

N*+.%$!cb!=3,<*'+!)3$!),7!>*$<!,0!,%*+*'&4!&'(!/,(*0*$(!-,>$%!/,($4@!

@)2#*G7*63$-A!)3$!($#*+'!-3&'+$#!*'!)3$!-,>$%!%$0$%$'-$!/,($4@!

R.?63.I*#.*15-7I$#.I/.+57-I*#2-7.+LI(.I-../I$6I!6*2$.I$#.I3.?.3.-*.I"6/.!I2-/I6%.-I5$I,+5-7I

$#.I?6!/.3I-2K572$63)IQ#.-I(.I#2K.I!6*2$./I$#.I?6!/.3I?63I$#5+I.>.3*5+.LI(.I*2-I+.$I$#5+I2+I6,3I

(6315-7I/53.*$634LI2-/I6%.-I$#.I3.?.3.-*.I"6/.!I6?I$#.I*6K.3)I<6$5*.I6-I$#.IB6$$6"I6?I$#.I*6K.3I

$#.I%6+5$56-I6?I$#.I/35!!./I#6!.+I#2+IB..-I*#2-7./I2-/I$#.I35B+I#2K.IB..-I3."6K./)IT6(.K.3LI(.I

*2-I*#.*1I$#2$I$#.I+5A.I6?I$#.I/35!!./I#6!.+I#2+I-6$I*#2-7./)II<6$5*.I6-I$#.I$6%I6?I$#.I*6K.3I$#.I

63575-2!I*,$I6,$+I#2K.IB..-I3."6K./I2-/I3.%!2*./IB4I-.(I*,$I6,$+)I9-IB6$#I*2+.+LI$#.I/.+57-I

.-75-..3I#2+I/.!.$./I$#.I63575-2!I?.2$,3.+I2-/I3.%!2*./I$#."I(5$#I-.(I?.2$,3.+)I

G7* E'!)3$!'&>*+&),%?!#$4$-)!)3$!N,4($%!W%,<#$%!)&:?!&'(!:%,<#$!),!
3fhA:2%:h:)A<25)hO&6<?&%2i1?'i..-h1"<A62G]?!%*+3)X-4*-A?!&'(!#$4$-)!K0=2*S"%=&5'*
U&%23)"%$7!

,7* I7$'!6IRLJ@1J2@!2.%'!,00!&'5!(*#74&5$(!(&)./!0$&).%$#@!

.7* 63&'+$!)3$!>*$<!),!)3$!'&/$(!>*$<!Z>44>KC49E@!I:#$%>$!)3$!($#*+'!-3&'+$#!),!)3$!
/,($4@!63$-A!)3$!#*D$!,0!)3$!%$7,#*)*,'$(!3,4$#@!

For E
duca

tio
nal 

Use
 O

nly



!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X^CZ $

!

N*+.%$!Vb!=3,<*'+!3,4$!#*D$!

H7* 63&'+$!)3$!>*$<!),!)3$!<2?0A6)!>*$<@!I:#$%>$!)3$!($#*+'!-3&'+$#!),!)3$!/,($4@!

\7* 64,#$!)3$!<*'(,<@!

;'1+[$
G,)*-$!,'!)3$!:,)),/!,0!)3$!-,>$%!)3$!7,#*)*,'!,0!)3$!(%*44$(!3,4$#!3&#!:$$'!-3&'+$(!
&'(!)3$!%*:#!3&>$!:$$'!%$/,>$(@!G,)*-$!,'!)3$!),7!#*($!,0!)3$!-,>$%!)3$!,%*+*'&4!-.)X
,.)#!3&>$!:$$'!%$/,>$(!&'(!%$74&-$(!:5!'$<!-.)X,.)#@!E'!:,)3!-&#$#?!)3$!($#*+'!
$'+*'$$%!3&#!($4$)$(!)3$!,%*+*'&4!0$&).%$#!&'(!%$74&-$(!)3$/!<*)3!'$<!0$&).%$#@!

@)2#*,7*I7$'!)3$!/&'.0&-).%*'+!/,($4!&'(!-,%%$-)!)3$!0&*4$(!0$&).%$#!*'!,7$%&)*,'!,7dgd@!

R.?63.I6%.-5-7I$#.I*6K.3I"2-,?2*$,35-7I"6/.!LI(.I+#6,!/IB.I2(23.I$#2$I$#.I"6/.!I5+I!51.!4I$6I?25!I

3.7.-.32$56-LI2-/I(.I(5!!I-../I$6I*633.*$I$#.I?25!./I?.2$,3.+)II

S%.-5-7I$#.I"2-,?2*$,35-7I"6/.!LI(.I*2-I?53+$I2//I$#.I+$2$,+I*6!,"-I$6I$#.I"6/.!I$3..)IJ#5+I

%36K5/.+I5-?63"2$56-I6-I(#5*#I?.2$,3.+I#2K.I3.7.-.32$./I+,**.++?,!!4I5-I$#.I"2-,?2*$,35-7I

"6/.!)I<6$5*.I5-I$#.I"6/.!I$3..I$#.I"5!!I(5-/6(I?.2$,3.I-2"./IQ<McOGTcRSJI#2+I?25!./I

3.7.-.32$56-^I2!+6I$#.I?25!,3.I/527-6+$5*+I(5-/6(I+$2$.+I$#2$I?.2$,3.I3.?.3.-*.+I23.I"5++5-7)IQ.I

*2-I2!+6I#5/.I$#.IK5+.I2++."B!4I$6I"21.I$#.IK5.(5-7I6?IB6$#I+5/.+I6?I$#.I"6/.!I.2+5.3)I

Q.I*2-I5-K.+$572$.I$#.I3.2+6-+I?63I$#.I?.2$,3.I?25!5-7I2-/I!5+$I$#.I?25!./I3.?.3.-*.+I5-I$#.I

3.?.3.-*.I5-?63"2$56-I(5-/6()IQ.I*2-I,-#5/.I$#.I?25!./I"5!!I(5-/6(I?.2$,3.I5-I$#.I"6/.!I$3..I2-/I

3./.?5-.I$#.I3.?.3.-*.+I?63I$#.I"5!!I(5-/6()IQ.I*2-I+.!.*$I$#.I5--.3I+.$I6?I$2-7.-$I*#25-I./7.+I2$I

$#.I$6%I6?I$#.I%6*1.$LI2-/I%3.K5.(I$#.I3.+,!$)IQ#.-I(.I*6"%!.$.I$#.I"5!!I(5-/6(I*6-?57,32$56-LI

3.7.-.32$56-I6?I$#.I"6/.!I*6-$5-,.+I2,$6"2$5*2!!4)I

<6$5*.I5-I$#.I"6/.!I$3..I$#.I#6!."215-7I<:I+.P,.-*.I-2"./I:JOcMO988I#2+I?25!./I

3.7.-.32$56-^I$#5+I5+I$#.I?53+$I6?I$#3..I#6!."215-7I?.2$,3.+)IQ.I*2-I,+.I$#.IO.+6!K.IN.2$,3.I".-,I

6%$56-+I$6I5-K.+$572$.I2-/I*633.*$I$#5+I%36B!."IB4I3./.?5-5-7I$#.I3.?.3.-*.+I6?I$#.I?25!./I?.2$,3.)I

Q.I*2-I2!+6I*#.*1I$6I+..I5?I$#.I*633.*$I$66!I5+IB.5-7I,+./LI2-/I$#.-I,+5-7I$#.IT6!.I=.$I/52!67IB6>I

(.I*2-I,+.I$#.IM52".$.3I$2BI2-/I+.!.*$I$#.Ie)XI/52".$.3I#6!.+LI$#5+I2,$6"2$5*2!!4I+.!.*$+I2!!I$#.I

e)X@"5!!5".$.3I/52".$.3I#6!.+I6-I$#.I"6/.!)I[+I$#5+I5+I2I*.-$.3I/35!!5-7I+.P,.-*.I(.I*2-I+%.*5?4I
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$#.I/.%$#I6%$56-+I2+IB!5-/I2-/I$5%I2-/I+%.*5?4I2I/.%$#I6?I_)X)IR4I%!245-7I$#.I$66!I%2$#I2-/I"215-7I

$#.I:8I/2$2IK5+5B!.LI(.I*2-I+..I$#.I$66!I/35!!+I$#.I?6,3I#6!.+I$6I2I/.%$#I6?I_)XI2+I+%.*5?5./)IQ#.-I

(.I*6"%!.$.I$#.I#6!."215-7I+.P,.-*.LI3.7.-.32$56-I6?I$#.I"6/.!I*6-$5-,.+I2,$6"2$5*2!!4)II

<6$5*.I5-I$#.I"6/.!I$3..LI$#.I#6!."215-7I<:I+.P,.-*.I-2"./IMO988cXeI#2+I-6(I?25!./I

3.7.-.32$56-)IQ.I*2-I*633.*$I$#5+I%36B!."IB4I3./.?5-5-7I$#.I3.?.3.-*.+I6?I$#.I?25!./I?.2$,3.)IQ.I

*2-I2!+6I*#.*1I$6I+..I5?I$#.I*633.*$I$66!I5+IB.5-7I,+./LI2-/I$#.-I,+5-7I$#.IT6!.I=.$I/52!67IB6>I(.I

*2-I,+.I$#.IH+.ID3.KI6%$56-I2-/I+.!.*$I$#.I?53+$I#6!.I+.$)I[+I$#5+I5+I2I+$2-/23/I/35!!5-7I+.P,.-*.I

(.I*2-I+%.*5?4I$#.I/.%$#I6%$56-+I2+I2,$6I2-/I$5%LI$#5+I*6"%!.$.+I$#.I#6!.I+.$I*6-?57,32$56-)IR4I

%!245-7I$#.I$66!I%2$#I2-/I"215-7I$#.I:8I/2$2IK5+5B!.I(.I*2-I+..I$#.I$66!I/35!!+I$#.I?6,3I#6!.+LI

2,$6"2$5*2!!4I*2!*,!2$5-7I$#.I*633.*$I/.%$#)I

<6$5*.I$#.I-.>$I*6,-$.3+5-1I#6!."215-7I+.P,.-*.I/6.+I-6$I?25!I3.7.-.32$56-LI$#5+I5+IB.*2,+.I$#.I

+.P,.-*.I(2+I*6-?57,3./I$6I2,$6"2$5*2!!4I/35!!I2!!I*#2"?.3./I#6!.+I6-I$#.I"6/.!)IIIII

G7* I7$'!6IRLJ@PNS@!

;'1+[$
23$!/&'.0&-).%*'+!/,($4!3&#!0&*4$(!%$+$'$%&)*,'!(.$!),!)3$!($#*+'!-3&'+$#@!Z,.!
3&>$!:$$'!74&-$(!*//$(*&)$45!*'),!)3$!J$#,4>$!N$&).%$!/$'.@!C!N&*4.%$!M*&+',#)*-#!
<*'(,<!&4#,!7%,>*($#!*'0,%/&)*,'!&:,.)!)3$!0&*4$(!0$&).%$@!

,7* P,>$!)3$!7,#*)*,'!,0!)3$!N&*4.%$!M*&+',#)*-#!<*'(,<!),!/&A$!)3$!/,($4!)%$$!-4$&%45!>*#*:4$@!

.7* E'!)3$!/,($4!)%$$?!-4*-A!@2))&5':*j!4%22*!"6A15:@!E'!)3$!P,($4!2%$$!6,4./'#!(*&4,+!:,F?!
#$4$-)!)3$!@)0)A:!,7)*,'!&'(!/,>$!*)!),!)3$!(*#74&5!-,4./'@!64,#$!)3$!(*&4,+!:,F@!

!

N*+.%$!\b!=3,<*'+!)3$!/,($4!)%$$!<*)3!%$+$'$%&)*,'!#)&).#!-,4./'!&(($(@!

H7* C(;.#)!)3$!<*()3!,0!)3$!/,($4!)%$$!-,4./'#!),!/&A$!)3$!0$&).%$!'&/$#!&'(!%$+$'$%&)*,'!
#)&).#!-4$&%45!>*#*:4$@!G,)$!)3$!0&*4$(!0$&).%$!*#!)3$!/*44!<*'(,<!'&/$(!OGMtJSHtWI2@!
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$;'1+[$
M*#74&5*'+!)3$!#)&).#!-,4./'!*'!)3$!/,($4!)%$$!7%,>*($#!*'0,%/&)*,'!,'!<3*-3!
0$&).%$#!3&>$!%$+$'$%&)$(!#.--$##0.445!*'!)3$!6IRLJ@PNS!/&'.0&-).%*'+!/,($4@!
G,)*-$!*'!)3$!/,($4!)%$$!)3$!/*44!<*'(,<!0$&).%$!'&/$(!OGMtJSHtWI2!3&#!0&*4$(!
%$+$'$%&)*,'?!&4#,!)3$!0&*4.%$!(*&+',#)*-#!<*'(,<!#)&)$#!)3&)!0$&).%$!%$0$%$'-$#!&%$!
/*##*'+@!23$!J$#,4>$!N$&).%$!/$'.!,7)*,'#!$'&:4$!*'>$#)*+&)*,'!&'(!-,%%$-)*,'!,0!
0&*4$(!0$&).%$#@!!

\7* J$&(!&'(!/*'*/*D$!)3$!N&*4.%$!M*&+',#)*-#!<*'(,<@!63&'+$!)3$!>*$<!),!>/-G-C49E@!

]7* E'!)3$!/,($4!)%$$?!#$4$-)!)3$!>*#$!&##$/:45?!I1dgdtEG=2@C=P?!%*+3)X-4*-A!&'(!b&<2!*)!0%,/!
(*#74&5@!

;'1+[$
H*(*'+!)3$!>*#$!&##$/:45!/&A$#!*)!$&#*$%!),!>*$<!:,)3!#*($#!,0!)3$!/,($4@!

!

N*+.%$!rb!=3,<*'+!)3$!/&'.0&-).%*'+!/,($4!*'!%$#,4>$!/,($@!

^7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!E5;2:)&'0)2*j!@("O*92?!),!#3,<!)3$!%$0$%$'-$#!,0!)3$!
0&*4$(!0$&).%$@!

;'1+[$
G,)*-$!*'!)3$!%$0$%$'-$!*'0,%/&)*,'!<*'(,<!)3$!/*##*'+!%$0$%$'-$#!0,%!)3$!/*44!
<*'(,<!&%$!4*#)$(!*'!)3$!6IRLJ@1J2!/,($4@!

!

N*+.%$![b!=3,<*'+!&!4*#)*'+!,0!/*##*'+!%$0$%$'-$#@!

For E
duca

tio
nal 

Use
 O

nly



!)3+$X^C_ $ #',,+/1 .23$"''&G)18 $I). &6,+ $ $

_7* 64,#$!)3$!J$0$%$'-$!E'0,%/&)*,'!<*'(,<@!

L7* =$4$-)!)3$!OGMtJSHtWI2!/*44!<*'(,<!0$&).%$!*'!)3$!/,($4!)%$$?!%*+3)X-4*-A!&'(!M5(&<2!*)@!

G-7*"#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!VA&3=*[&X!j*92<2?&52?!&'(!@A:#25<*866!-3*4(!0$&).%$#@!

GG7*M$0*'$!)3$!/*##*'+!<*'(,<!%$0$%$'-$#@!64*-A!)3$!S&5<"O!$4$/$')!&'(!U2?&52!*'!)3$!(*&4,+!
:,F@!"#*'+!)3$!@2623)!&'(!405'25)*!(0&5!,7)*,'#?!#$4$-)!)3$!*''$%!-3&*'!&)!)3$!),7!,0!)3$!
7,-A$)?!)3$'!-,/74$)$!)3$!#$4$-)*,'@!!

!

N*+.%$!ib!=3,<*'+!)3$!#$4$-)$(!$(+$!&'(!3*+34*+3)$(!)&'+$')!-3&*'!,0!$(+$#@!

G,7*64*-A!)3$!/%2;&2O!:.)),'!*'!)3$!/*44!<*'(,<@!

;'1+[$
G,)*-$!)3&)!)3$!/*44!<*'(,<!,.)4*'$!3&#!.7(&)$(!-,%%$-)45!&'(!*#!-%$&)$(!,'!)3$!
%$)%&-)!74&'$@!I'-$!5,.!-,/74$)$!)3$!/*44!<*'(,<!-,'0*+.%&)*,'!%$+$'$%&)*,'!,0!)3$!
/,($4!-,')*'.$#!&.),/&)*-&445@!

G.7*6,/74$)$!)3$!/*44!<*'(,<!-,'0*+.%&)*,'@!

@)2#*.7*6,%%$-)!)3$!0&*4$(!0$&).%$#!*'!,7$%&)*,'!,7dcd@!

<6$5*.I5-I$#.I"6/.!I$3..LI$#.I-.>$I+.P,.-*.I$6I?25!I5+I$#.I+,3?2*.I"5!!5-7I+.P,.-*.I-2"./I

N9<c:HJcSHJ=I5-I6%.32$56-I6%X\X)IJ#5+I5+IB.*2,+.I$#.I3.?.3.-*.I+,3?2*.+I?63I$#5+I<:I

+.P,.-*.I#2K.IB..-I3."6K./)IN53+$I(.I-../I$6I*#2-7.I$6I$#.I6%X\X@$35IK5.()IQ.I*2-I*633.*$I$#5+I

%36B!."IB4I3./.?5-5-7I$#.I3.?.3.-*.+I6?I$#.I?25!./I?.2$,3.)IN53+$!4LI(.I*2-I2!+6I*#.*1I$6I+..I5?I$#.I

*633.*$I$66!I5+IB.5-7I,+./)IJ#.-I?63I$#.I+,3?2*.+I$6IB.I"2*#5-./LI+.!.*$I$#.I$(6I-.(I*,$I6,$I

+,3?2*.+I6-I$#.I3.?.3.-*.I"6/.!LI(.I2!+6I-../I$6I2/E,+$I$#.I*,$I/53.*$56-I?63I.2*#I+,3?2*.I$6I

.-+,3.I5$I5+I%65-$5-7I5-I$#.I/.+53./I/53.*$56-)IQ.I*2-I%!24I$#.I$66!I%2$#I2-/I-6$5*.I5$I#2+I,%/2$./I

*633.*$!4)IQ#.-I(.I*6"%!.$.I$#5+I<:I+.P,.-*.LI-6$5*.I$#2$I2!!I$#.I?.2$,3.+I-6(I3.7.-.32$.I

+,**.++?,!!4)II

Z6,I*2-I*6-$5-,.IB4I3.K5.(5-7I$#.I6$#.3I<:I+.P,.-*.+I$6I+..I5?I$#.4I-../I2-4I2/E,+$".-$)I
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0,%!)3*#!G6!#$e.$'-$!3&>$!:$$'!%$/,>$(@!

G7* J$&(!)3$!*'0,%/&)*,'!*'!)3$!N&*4.%$!M*&+',#)*-#!<*'(,<?!&'(!)3$'!/*'*/*D$!)3$!<*'(,<@!

!

N*+.%$!kb!=3,<*'+!*'0,%/&)*,'!*'!)3$!N&*4.%$!M*&+',#)*-#!<*'(,<@!

,7* 63&'+$!)3$!>*$<!),!)3$!'&/$(!>*$<!>/-,-C49E@!

!

N*+.%$!hb!=3,<*'+!)3$!'$<!-.)!,.)#!*'!)3$!),7!,0!)3$!/,($4@!

.7* =$4$-)!VA&3=*[&X!j!92<2?&52?!&'(!#$4$-)!)3$!92?2%2532:!-3$-A!:,F@!

H7* =$4$-)!)3$!4""6!-3$-A!:,Fu!',)$!)3$!#.%0&-$#!&'(!($0*'$!-.)!-3$-A!:,F!&%$!&4%$&(5!#$4$-)$(@!

\7* 63$-A!)3$!WLPtgctd!),,4!*#!:$*'+!.#$(?!&'(!-4,#$!)3$!2,,4!=$).7!(*&4,+!:,F@!

]7* C--$7)!)3$!K"<26!,7)*,'?!&'(!0,%!)3$!#.%0&-$#!),!:$!/&-3*'$(?!#$4$-)!)3$!)<,!'$<!-.)!,.)!
#.%0&-$#!,'!)3$!%$0$%$'-$!/,($4?!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!

^7* E'!)3$!6.)!M$0*'*)*,'!(*&4,+!:,F?!#$4$-)!)3$!0*%#)!#.%0&-$!*'!)3$!4*#)!&'(!),++4$!)3$!M*%$-)*,'!,0!
6.)!*-,'!&#!#3,<'@!=$4$-)!)3$!#$-,'(!#.%0&-$!*'!)3$!4*#)!&'(!&+&*'!),++4$!)3$!M*%$-)*,'!,0!6.)!
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!

N*+.%$!gdb!=3,<*'+!#$4$-)$(!#.%0&-$#!&'(!-.)!(*%$-)*,'@!

_7* 14&5!)3$!),,4!7&)3!.#*'+!)3$!@3%225*/60$!,7)*,'@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$!

!

N*+.%$!ggb!=3,<*'+!,'$!-.)!,.)!#.%0&-$!:$*'+!/&-3*'$(@!

L7* 6,/74$)$!)3$!#$e.$'-$?!&'(!#$4$-)!a2:!),!$F*)!)3$!J$#,4>$!N$&).%$!/$'.@!

;'1+[$
G,)*-$!&44!)3$!0$&).%$#!',<!%$+$'$%&)$!#.--$##0.445@!

G-7*6,')*'.$!:5!%$>*$<*'+!&'(!-3$-A*'+!)3$!,)3$%!G6!#$e.$'-$#@!!

GG7*=&>$!)3$!/&'.0&-).%*'+!/,($4@!

G,7*64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!
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C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• M$#-%*:$!)3$!%$&#,'#!0,%!G6!#$e.$'-$!0&*4.%$@!

• M$#-%*:$!3,<!),!*'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!

• E'>$#)*+&)$!&'(!-,%%$-)!0&*4$(!G6!#$e.$'-$#@!
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K"<A62*

� #'2@.36,.23$18+$4)26@)/16,.23$:2-.,'2K+21$
<21,'?6/1.'2$
23$%$!&%$!/&'5!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!)3&)!$'&:4$!5,.!),!
-.#),/*D$!5,.%!<,%A*'+!$'>*%,'/$')@!N,%!$F&/74$?!5,.!-&'!-,'0*+.%$!),,4!
4*:%&%*$#!&'(!(*%$-),%*$#!0,%!<,%A-$44#!&'(!/&'.0&-).%*'+!7&%&/$)$%#?!)3*#!$'&:4$#!
5,.!),!#),%$!&'(!)3$'!$&#*45!%$)%*$>$!&'(!.#$!)3$#$!*)$/#@!"'($%#)&'(*'+!
/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!&'(!/$)3,(#!*#!)3$%$0,%$!&'!$##$')*&4!
$4$/$')!,0!)3$!/&'.0&-).%*'+!7%,-$##?!&'(!$'&:4$#!5,.!),!-%$&)$!&!/,%$!$00*-*$')!
<,%A*'+!$'>*%,'/$')@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#@!

• 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!#),%$!),,4#?!/&)$%*&4!0*4$#?!<,%A-$44#?!
7&%&/$)$%!0*4$#?!&'(!#),-A!:*44$)#@!

• 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!$'3&'-$!5,.%!<,%A*'+!$'>*%,'/$')@!
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P,(.4$!gib!6,'0*+.%*'+!)3$!P&'.0&-).%*'+!L'>*%,'/$')

E5:)%A3)"%*/%2#0%0)&"5*

W$0,%$!)$&-3*'+!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53.?!5,.!1A:) 3&>$!%$&(!&'(!
)("%"A'(6$*A5<2%:)""< )3$!0,44,<*'+!/&)$%*&4#b
s S$'$%&4!E'0,%/&)*,'!

s J$>*$<!1%,BLGSEGLLJ O*4(0*%$!7%*/$%!#*)$!&)!3))7bBB%(<$:@7)-@-,/B7%*/$%B

s 1%,BL!O*4(0*%$ M,-./$')&)*,'
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!(,-./$')&)*,'!*'!O*'(/*44?!4,-&)$(!*'!

BS=!2%&*'*'+!P&)$%*&4#BM,/&*'!U',<4$(+$B6%$&)$B1%,LGSEGLLJB6,%$!6,'-$7)#!

s 1%,BL!O*4(0*%$ P*44*'+
s J$>*$<!1%,BLGSEGLLJ!O*4(0*%$!P*44*'+!)%&*'*'+!/&)$%*&4#!*'!O*'(/*44?!4,-&)$(!*'!

BS=!L(!=%>-#!I7$%&)*,'#BS=!L(.-&)*,'!Q*:%&%5BE'#)%.-),%!P&)$%*&4#BE'#)%.-),%!U*)#BLG!
B2hihXVVdXE'#)%.-),%tU*)XLG

s J$e.*%$(!=A*44#
s 6,/74$)*,'!,0!D36';IQ5!/?53.IN6,-/2$56- ,%!$e.*>&4$')!1%,BL!#A*44#
s 6,/74$)*,'!,0!:3.2$5-7IC5!!5-7I=.P,.-*.+I(5$#ID36';<G9<;;OIQ5!/?53.LI,%!$e.*>&4$')!1%,BL!
#A*44#

s C:*4*)5!),!*'#)&44!&'(!-,'0*+.%$!1%,BL!O*4(0*%$
s C:*4*)5!),!0,44,<!+$'$%&4!-4&##%,,/!#$).7!7%,-$(.%$
s S,,(!.'($%#)&'(*'+!,0!/&'.0&-).%*'+!7%,-$##$#!&'(!)$%/*',4,+5
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40B62:*05<

UA#6&30)&5'*J!C
@2NA2532:

!"5?&'A%&5'*)(2
K05A?03)A%&5'
Q5;&%"5125)

K03(&5&5'
/%"W23)

!(23=&5'*05<
K20:A%&5'
R2"12)%$

!"5?&'A%&5'*)(2
K05A?03)A%&5'
Q5;&%"5125)

!"5?&'A%&5'*)(2
K05A?03)A%&5'
Q5;&%"5125)

M:&5'*E5<2X
40B62:*05<

UA#6&30)&5'*J!C
@2NA2532:

8A)"10)&5'
S"%=?6"O*O&)(
K0#=2$:

8A)"10)&5'
S"%=?6"O*O&)(
K0#=2$:

/%"P[E!EQJ!a
U0&6$

8::2::125):

M:&5'*E5<2X
40B62:*05<

UA#6&30)&5'*J!C
@2NA2532:

K05A?03)A%&5'*K"<26
05<*K05A?03)A%&5'

>#2%0)&"5*?"%*)(2*!0:&5'

K03(&5&5'*)(2
!0:&5'*d!(06625'2e

K05A?03)A%&5'*K"<26
05<*K05A?03)A%&5'

>#2%0)&"5*?"%*)(2*!0:&5'

!(23=&5'*05<
K20:A%&5'
R2"12)%$

Q$##,'!C-)*>*)*$#b!M&5!N*>$

UA%0)&"5

s Q$-).%$b!gd /*'#
s M$/,#!b!cd /*'#
s Q&:#!b!\r /*'#
s 2,)&4b!g!3%!gr/*'#
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I:;$-)*>$#

8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#@!
� 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!0,%b

�C&&AD
�7)$+><)A F<A+D
�?&>@%+AAD
�8)>)'+$+> F<A+D,
�($&%@ P<AA+$D,

� 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!$'3&'-$!)3$ <,%A*'+!$'>*%,'/$')@

>;2%;&2O
23$%$!&%$!/&'5!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!)3&)!$'&:4$!5,.!),!-.#),/*D$!5,.%!<,%A*'+!
$'>*%,'/$')@!N,%!$F&/74$!5,.!-&'!-,'0*+.%$!),,4#!4*:%&%*$#?!&'(!(*%$-),%*$#!0,%!<,%A-$44#!&'(!
/&'.0&-).%*'+!7&%&/$)$%#?!)3*#!$'&:4$#!5,.!),!#),%$!&'(!)3$'!$&#*45!%$)%*$>$!&'(!.#$!)3$#$!*)$/#@!
"'($%#)&'(*'+!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!&'(!/$)3,(#!*# )3$%$0,%$!&'!$##$')*&4!$4$/$')!,0!
)3$!/&'.0&-).%*'+!7%,-$##?!&'(!$'&:4$#!5,.!),!-%$&)$!&!/,%$!$00*-*$')!<,%A*'+!$'>*%,'/$')@!

C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!
s M$#-%*:$!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#@!
s 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!#),%$!),,4#?!/&)$%*&4!0*4$#?!<,%A-$44#?!7&%&/$)$%!0*4$#?!&'(!#),-A!
:*44$)#@!

s 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!$'3&'-$!)3$ <,%A*'+!$'>*%,'/$')@!
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P&'.0&-).%*'+!6,'0*+.%&)*,'

!A:)"1&n2*S"%=&5'*Q5;&%"5125)
� P,%$!L00*-*$')

!"5?&'A%0)&"5*/%"32::
� 6%$&)$!6,'0*+.%&)*,'!N*4$
� J$&(!6,'0*+.%&)*,'!N*4$

�%&=F<*"#>&

� P&'.0&-).%*'+!6,'0*+.%&)*,'!I7)*,'#
�8)$;D,$&,O<>+%$&><+D
�?&>@<=*,0=N<>&='+=$,9#$<&=D

K05A?03)A%&5'**!"5?&'A%0)&"5
s P&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!$'&:4$!5,.!),!-%$&)$!&!-.#),/*D$(!&'(!/,%$!$00*-*$')!<,%A*'+!
$'>*%,'/$')@

s 23$!-,'0*+.%&)*,'!7%,-$##!*'>,4>$#!-%$&)*'+!&'(!%$&(*'+!&!-,'0*+.%&)*,'!0*4$!'&/$(!-,'0*+@7%,@

23$!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!-&'!:$!:%,A$'!*'),!)<,!:%,&(!-&)$+,%*$#b
s I7)*,'#!)3&)!#7$-*05!7&)3#!),!(*%$-),%*$#?!0,%!$F&/74$!&!),,4#!(*%$-),%5@
s I7)*,'#!)3&)!-3&'+$!)3$!<,%A*'+!$'>*%,'/$')?!0,%!$F&/74$!),!#7$-*05!)3$!'./:$%!,0!($-*/&4!74&-$#!
0,%!Y?!Z?!K!-,X,%(*'&)$#!*'!6Q!(&)&!0*4$#@!
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6,'0*+.%&)*,'!I7)*,'#

/0)(:*)"*U&%23)"%&2:
� 7%,t/0t)7%/t(*%

�C&&AD,)=M,')$+><)A,F<A+D

� 7%,t/0t7&%&/t(*%
�8)>)'+$+>,F<A+D

� 7%,t/0t<,%A-$44t(*%
�?&>@%+AAD

� 7%,t/0t-4t(*%
�L/,M)$),

� +7,#)77t(*%
�J#&D$ #&D$S#>&%+DD&>D

� '-/(4t:*44$)t#),-At7&%)t7&)3
� '-/(4t:&%t#),-At7&%)t7&)3

�[<AA+$,)=M,P)>,D$&%@

!"5?&'A%0)&"5*>#)&"5:
23$!/&*'!#$)!,0!-,'0*+.%&)*,'!,7)*,'#!%$4&)*'+!),!7&)3#!),!(*%$-),%*$#?!)3*#!4*#)!*#!',)!-,/7%$3$'#*>$!:.)!
7%,>*($#!)3$!/,#)!-,//,'45!.#$(!,7)*,'#@

s 1%,t/0t)7%/t(*%b!#7$-*0*$#!)3$!($0&.4)!(*%$-),%5!),!#),%$!),,4!0*4$#
s 1%,t/0t7&%&/t(*%b!#7$-*0*$#!)3$!($0&.4)!(*%$-),%5!),!#),%$!/&'.0&-).%*'+!7&%&/$)$%!0*4$#
s 1%,t/0t<,%A-$44t(*%b!#7$-*0*$#!)3$!($0&.4)!(*%$-),%5!),!#),%$!<,%A-$44!0*4$#
s 1%,t/0t-4t(*%b!#7$-*0*$#!)3$!($0&.4)!(*%$-),%5!),!#),%$!6Q!(&)&!0*4$#
s S7,#)77t(*%b!#7$-*0*$#!)3$!(*%$-),%5!-,')&*'*'+!)3$!7,#)X7%,-$##,%!0*4$#!),!:$!.#$(!:5!S1I=2
s '-/(4t:*44$)!8&'(!:&%9t#),-At7&%)t7&)3b!#7$-*0*$#!7&)3!),!.#$%!($0*'$(!($0&.4)!:*44$)!&'(!:&%!#),-A
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6,'0*+.%&)*,'!I7)*,'#

S"%=&5'*Q5;&%"5125)*>#)&"5:
� /0+t<,%A7*$-$t)%&'#7&%$'-5

�(#+%<F<+D,!&>@#<+%+,$>)=D#)>+=%K

� -4t&%%,<t#-&4$
�(#+%<F<+D,D<W+,&F,$&&A#)$;,)>>&!

� '-7,#)t)57$
�*#&D$G=%#&D$

� '--3$-At)57$
�:+><%E$G3LL;+%@

� /0+tF5Dt'./t(*+*)#
� /0+t*;At'./t(*+*)#
� #),%$t),,4t7&)3t0*4$

�(#+%<F<+D,<F,$&&A#)$;,<=F&>')$<&=,<D,D$&>+M

!"5?&'A%0)&"5*>#)&"5:
23$!/&*'!#$)!,0!-,'0*+.%&)*,'!,7)*,'#!%$4&)*'+!),!)3$!<,%A*'+!$'>*%,'/$')?!)3*#!4*#)!*#!',)!
-,/7%$3$'#*>$!:.)!7%,>*($#!)3$!/,#)!-,//,'45!.#$(!,7)*,'#@

s /0+t<,%A7*$-$t)%&'#7&%$'-5b!#7$-*0*$#!<,%A7*$-$!)%&'#7&%$'-5!0%,/!d@g!),!g8)%&'#7&%$')9?!!($0&.4)!
*#!d@r

s -4t&%%,<t#-&4$b!#7$-*0*$#!#*D$!,0!),,47&)3!&%%,<!<3$'!(*#74&5*'+!6Q!(&)&@
s '-7,#)t)57$b!#7$-*0*$#!<3*-3!7,#)X7%,-$##*'+!/,(.4$!),!.#$?!($0&.4)!*#!+7,#)@
s '--3$-At)57$!b!#7$-*0*$#!<3*-3!),,47&)3!#*/.4&)*,'!/,(.4$!),!.#$?!($0&.4)!*#!R$%*-.)@!
s /0+tF5Dt'./t(*+*)#!&'(!/0+t*;At'./t(*+*)#b!#7$-*0*$#!)3$!'./:$%!,0!(*+*)#!0,%!F5D!&'(!*;A!-,X
,%(*'&)$#!*'!-Q!(&)&!0*4$#?!($0&.4)!*#!gd@

s #),%$t),,4t7&)3t0*4$b!#7$-*0*$#!*0!),,47&)3!*'0,%/&)*,'!*#!#),%$(!<3$'!-%$&)*'+!&'!G6!#$e.$'-$?!*0!
.#$(!%$(.-$#!)*/$!'$$($(!),!%$+$'$%&)$!)3$!),,47&)3@
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C((*)*,'&4!I7)*,'#

S"%=&5'*Q5;&%"5125)*!"5?&'A%0)&"5
� P,($4!2%$$

�O<D#A)KD,'&M+A,)=M,F+)$E>+,<=F&>')$<&=

� P,($4!2%$$!6,'0*+.%&)*,'
�H<A$+>,<=F&>')$<&=,M<D#A)K
�O<D#A)K,#)>)'+$+>D

8<<&)&"506*>#)&"5:
23$!/,($4!)%$$!(*#74&5#!/,($4!&'(!0$&).%$!*'0,%/&)*,'@
C((*)*,'&4!-,'0*+.%&)*,'!,0!)3$!<,%A*'+!$'>*%,'/$')!*#!7,##*:4$!:5!0*4)$%*'+!*'0,%/&)*,'!(*#74&5$(!*'!
)3$!/,($4!)%$$?!&'(!:5!(*#74&5*'+!7&%&/$)$%#!0,%!G6!#$e.$'-$#!*' )3$!/,($4!)%$$@!M*#74&5$(!
7&%&/$)$%#!-&'!:$!/,(*0*$(!(*%$-)45!*'!)3$!/,($4!)%$$@
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M$/,'#)%&)*,'

E5*)(&:*1"<A62F*$"A*O&66*?"66"O*)(2*&5:)%A3)"% 0:*)(2$*#2%?"%1*)(2*
?"66"O&5' <21"5:)%0)&"5f

� 6,'0*+.%*'+!)3$!P&'.0&-).%*'+!L'>*%,'/$')

>532*)(2*<21"5:)%0)&"5*&:*3"1#62)2F*$"A*:("A6<*A:2*)(2*:)2#:*&5*)(2*
)%0&5&5'*'A&<2*)"*3"1#62)2*)(2*2X2%3&:27

U21"5:)%0)&"5f*6,'0*+.%*'+!)3$!P&'.0&-).%*'+!L'>*%,'/$')

M,32$56-&I\X "5-,$.+

=*.-2356
s 23%,.+3,.)!)3*#!-,.%#$?!)3$!$F$%-*#$!#-$'&%*,#!&%$!)3$!#&/$!&#!)3$!($/,!#-$'&%*,#@!
s 23*#!3&#!:$$'!(,'$!),!:.*4(!-,'#*#)$'-5!:$)<$$'!($/,#!&'(!4&:!$F$%-*#$#!#,!&#!),!$'&:4$!^2$44!
/$o=3,<!/$oQ$)!/$!(,@_

C.$#6/
"#$!)3$!#-%*7)!*'!)3$!*'#)%.-),%#!+.*($?!.#$!)3$!#&/$!/,($4#!&#!*'!)3$!$F$%-*#$#@

;>.3*5+.
M,32$56-&I]_I"5-,$.+
I'-$!)3$!($/,!*#!-,/74$)$!)3$!#).($')#!#3,.4(!.#$!)3$!#)$7#!*'!)3$!)%&*'*'+!+.*($!),!-,/74$)$!)3$!
$F$%-*#$#@
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=.//&%5

8?)2%*:A332::?A66$*3"1#62)&5'*)(&:*1"<A62F*$"A*:("A6<*=5"O*("O*)"f
� M$#-%*:$!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#@!
� 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!0,%b

�C&&AD
�7)$+><)A F<A+D
�?&>@%+AAD
�8)>)'+$+> F<A+D,
�($&%@ P<AA+$D,

� 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!$'3&'-$!)3$ <,%A*'+!$'>*%,'/$')@

@A110%$

C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b
s M$#-%*:$!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#@!
s 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!#),%$!),,4#?!/&)$%*&4!0*4$#?!<,%A-$44#?!7&%&/$)$%!0*4$#?!&'(!#),-A!
:*44$)#@!

s 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!$'3&'-$!)3$ <,%A*'+!$'>*%,'/$')@
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$XBCD $

4'?6&+$XB$O)($:J+,/.0+0!
:J+,/.0+$X[$#'2@.36,.23$18+$4)26@)/16,.23$:2-.,'2K+21$

U21"5:)%0)&"5*E5:)%A3)&"5:*

/%2#0%0)&"5*
6,/74$)$!)3$!0,44,<*'+!)&#A#!:$0,%$!%.''*'+!)3*#!($/,!0,%!-.#),/$%#b!

• 1%&-)*-$!%.''*'+!)3$!($/,!#,!5,.!-&'!$&#*45!-,/74$)$!*)@!

• 63$-A!0,%!&'(!%$>*$<!)3$!$%%&)&!#3$$)!0,%!)3*#!-,.%#$@!

• "#$!1%,BLGSEGLLJ!O*4(0*%$!:.*4(!-,($!cddVdrg!,%!4&)$%@!

• M,<'4,&(!&'(!*'#)&44!)3$!-4&##!0*4$#!wildfire_milling_330.tar.gz!&#!($#-%*:$(!*'!

)3$!-4&##%,,/!#$).7!',)$#@!

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!'$$(!),!#$).7!&!/&'.0&-).%*'+!$'>*%,'/$')!0,%!&!'$<!-,/7.)$%@!23$!

-,/7&'5!&4%$&(5!3&#!&!#$)!,0!/&'.0&-).%*'+!#)&'(&%(#?!*'-4.(*'+!),,4#?!/&)$%*&4!0*4$#?!<,%A-$44#?!

&'(!7&%&/$)$%!0*4$#@!Z,.!'$$(!),!$'#.%$!)3&)!)3$#$!-,'0*+.%&)*,'!,7)*,'#!<,%A!-,%%$-)45!,'!)3$!

'$<!16@!"'($%#)&'(*'+!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!&'(!/$)3,(#!*#!&'!$##$')*&4!$4$/$')!

,0!)3$!/&'.0&-).%*'+!7%,-$##?!&'(!$'&:4$#!)3$!-%$&)*,'!,0!&!/,%$!$00*-*$')!<,%A*'+!$'>*%,'/$')@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!#),%$!),,4#?!/&)$%*&4!0*4$#?!<,%A-$44#?!7&%&/$)$%!0*4$#?!&'(!#),-A!
:*44$)#@!

• 6%$&)$!-,'0*+.%&)*,'!,7)*,'#!),!$'3&'-$!5,.%!<,%A*'+!$'>*%,'/$')@!

*/+2),.'!
Z,.!'$$(!),!#$).7!&!/&'.0&-).%*'+!$'>*%,'/$')!0,%!&!'$<!-,/7.)$%!*'!5,.%!/&'.0&-).%*'+!+%,.7@!
Z,.%!-,/7&'5!&4%$&(5!3&#!&!#$)!,0!/&'.0&-).%*'+!#)&'(&%(#?!*'-4.(*'+!),,4#?!/&)$%*&4!0*4$#?!
<,%A-$44#?!&'(!7&%&/$)$%!0*4$#@!Z,.!'$$(!),!$'#.%$!)3&)!)3$#$!-,'0*+.%&)*,'!,7)*,'#!<,%A!-,%%$-)45!
,'!)3$!'$<!-,/7.)$%@!Z,.!-3$-A!)3$!-,')$')#!,0!)3$!0,4($%#!-,')&*'*'+!)3$!/&'.0&-).%*'+!
#)&'(&%(#?!&'(!)3$'!-%$&)$!&!-,'0*+.%&)*,'!0*4$!),!.)*4*D$!)3$#$!#)&'(&%(#@!Z,.!)$#)!)3$!
-,'0*+.%&)*,'!*#!<,%A*'+!-,%%$-)45!:5!-,'0*+.%*'+!&!/&'.0&-).%*'+!,7$%&)*,'?!-%$&)*'+!&!0&-$!/*44*'+!
#$e.$'-$?!&'(!7,#)X7%,-$##*'+!&!6Q!(&)&!0*4$@!Z,.!)3$'!$'3&'-$!)3$!<,%A*'+!$'>*%,'/$')!:5!
-,'0*+.%*'+!)3$!/,($4!)%$$!),!(*#74&5!/&'.0&-).%*'+!7&%&/$)$%#@!Z,.!/&A$!)3$!7&%&/$)$%#!/,%$!
$&#*45!>*#*:4$!:5!/,>*'+!)3$!7,#*)*,'!,0!)3$!/,($4!)%$$!),!)3$!:,)),/!,0!)3$!+%&73*-#!<*'(,<u!)3*#!
*#!&-3*$>$(!:5!-.#),/*D*'+!)3$!#-%$$'!4&5,.)@!!
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!)3+$XBCY $ #'2@ .36,.23$ 18+ $4)26@)/16, .23$:2-. ,'2K+21 $

@)2#*G7*I7$'!)3$!$F&/74$!/&'.0&-).%*'+!/,($4@!

R.?63.I*6-?57,35-7I$#.I"2-,?2*$,35-7I.-K536-".-$LI(.I-../I$6I!6*2$.I$#.I.>2"%!.I"2-,?2*$,35-7I

"6/.!I2-/I6%.-I5$I,+5-7I$#.I?6!/.3I-2K572$63)IS-*.I(.I#2K.I!6*2$./I$#.I?6!/.3I?63I$#5+I.>.3*5+.LI

(.I*2-I+.$I$#5+I2+I6,3I(6315-7I/53.*$634LI2-/I6%.-I$#.I.>2"%!.I"2-,?2*$,35-7I"6/.!)I

G7* E'!)3$!'&>*+&),%?!#$4$-)!)3$!N,4($%!W%,<#$%!)&:?!&'(!:%,<#$!),!
3fhA:2%:h:)A<25)hO&6<?&%2i1?'i..-h1"<A62G^?!%*+3)X-4*-A?!&'(!#$4$-)!K0=2*S"%=&5'*
U&%23)"%$7!

,7* I7$'!LYCP1QL@PNS@!2.%'!,00!&'5!(*#74&5$(!(&)./!0$&).%$#@!

!

N*+.%$!gb!=3,<*'+!)3$!$F&/74$!/&'.0&-).%*'+!/,($4@!

;'1+[$
G,)*-$!)3$!%$0$%$'-$!/,($4!&'(!<,%A7*$-$!3&>$!&4%$&(5!:$$'!&##$/:4$(!*'),!)3$!
/&'.0&-).%*'+!/,($4@!

@)2#*,7*63$-A!)3$!-,')$')#!,0!)3$!/0+(&)&!0,4($%@!!

Q.I-../I$6I*#.*1I$#.I*6-$.-$+I6?I$#.I"?7I/2$2I?6!/.3I$#2$I*6-$25-+I2!!I$#.I"2-,?2*$,35-7I

*6-?57,32$56-I?5!.+)IQ.I*2-I/5+%!24I$#.I?6!/.3I-2K572$63LI2-/I+.!.*$I$#.I"?7/2$2I?6!/.3)IQ.I*2-I

.>%2-/I2!!I$#.I+,B@?6!/.3+I(5$#5-I$#.I"?7/2$2I?6!/.3LI.>*.%$I$#.I$(6I"2$.352!+I?6!/.3+I2+I$#.I
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Module 18: Machining Project

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Labs

Demos

Lectures

Automating
Workflow with

Mapkeys

Using Index
Tables and

Duplicating NC-
Sequences

Configuring the
Manufacturing
Environment

Machining
Project

Checking and
Measuring
Geometry

Configuring the
Manufacturing
Environment

Configuring the
Manufacturing
Environment

Using Index
Tables and

Duplicating NC-
Sequences

Automating
Workflow with

Mapkeys

Automating
Workflow with

Mapkeys

Pro/FICIENCY
Daily

Assessments

Using Index
Tables and

Duplicating NC-
Sequences

Manufacturing Model
and Manufacturing

Operation for the Casing

Machining the
Casing (Challenge)

Manufacturing Model
and Manufacturing

Operation for the Casing

Checking and
Measuring
Geometry

Lesson Activities: Day Five

Duration

• Lecture: 10 mins
• Demos : 25 mins
• Labs : 70 mins
• Total: 1 hr 45mins
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Objectives

After completing this module, you should know how to:

� Identify and check model geometry and dimensions. 

� Open and review model drawings.

� Create manufacturing models and configure manufacturing operations.  

� Complete machining operations and post-process CL data. 

� Create route sheets and other useful manufacturing information.

Overview
When given a design model to machine it is necessary to understand how to review and check 
model geometry and any associated model drawings. This provides a means to determine an 
appropriate machining strategy, and enables the correct selection of workcell, fixtures, tools, 
and manufacturing parameters during the machining process. When the machining process is 
complete, it is possible to create useful manufacturing information, such as a route sheets, for 
manufacturing engineers and other downstream processes.

After completing this module, you will be able to: 
• Identify and check model geometry and dimensions. 
• Open and review model drawings.
• Create manufacturing models and configure manufacturing operations. 
• Complete machining operations and post-process CL data.
• Create route sheets and other useful manufacturing information. 
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Checking Model Geometry

Methods

� Selecting Geometry
�Displaying dimensions

� Measuring geometry
�Distance

�Curve Length

�Diameter

�Angle

Checking Model Geometry
There are several methods for checking model geometry.
• One method is to select model features and display dimensions.
• An alternative is the measure tool which provides a precise measurement capability. It is 

possible to select model geometry and make various measurement calculations, such as 
distance, curve length diameter and angle.
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Checking Model Geometry

Methods

� Curve Analysis

� Surface Analysis
�Many Options

� Viewing Model Drawings

Checking Model Geometry
Other methods for checking model geometry are:
• Curve Analysis: There are several types of curve analysis available, the most commonly 

used are:
• Curvature — display the curvature of the edge of curve at the selected point. 

Mathematically, the curvature is equal to 1/radius.
• Radius — display the radius of the edge or curve at the selected point. The radius is 

equal to 1/curvature.

• Surface Analysis: Enables analysis of surface properties, there are fifteen types of surface 
analysis tools, such as 

• Radius:—calculate the smallest positive and negative radii for a surface of a part or 
assembly.

• Slope—displays, in colors, the slope of a surface relative to a reference plane on a part.

• The most common means of checking model geometry are drawings. 
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Demonstrations

In this module, you will follow the instructor as they perform  the 
following demonstrations:

� Checking and Measuring Model Geometry.

� Creating the Manufacturing Model and Manufacturing Operation for the 
Casing.

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercises.

Demonstrations (2): 
• Checking and Measuring Model Geometry
• Creating the Manufacturing Model and Manufacturing Operation for the Casing 

Scenario
• Throughout this course, the exercise scenarios are the same as the demo scenarios. 
• This has been done to build consistency between demos and lab exercises so as to enable 

“Tell me—Show me—Let me do.”

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercises (3)
• Checking and Measuring Model Geometry
• Creating the Manufacturing Model and Manufacturing Operation for the Casing
• Machining the Casing (Challenge) 

Once the demo is complete the students should use the steps in the training guide to complete 
the exercises.For E
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Summary

After successfully completing this module, you should know how to:

� Identify and check model geometry and dimensions. 

� Open and review model drawings.

� Create manufacturing models and configure manufacturing operations.  

� Complete machining operations and post-process CL data. 

� Create route sheets and other useful manufacturing information.

Summary

After successfully completing this module, you should know how to:
• Identify and check model geometry and dimensions. 
• Open and review model drawings.
• Create manufacturing models and configure manufacturing operations. 
• Complete machining operations and post-process CL data.
• Create route sheets and other useful manufacturing information. 
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23$%$!&%$!#*F!7,##*:4$!/$&#.%$/$')!)57$#!&>&*4&:4$!<*)3*'!)3$!P$&#.%$!(*&4,+!:,F@!!

L7* 64,#$!)3$!P$&#.%$!(*&4,+!:,F@!

@)2#*.7*"#$!)3$!#.%0&-$!&'&45#*#!),,4!),!/$&#.%$!)3$!%&(**!,0!)3$!)<,!-.%>$(!#.%0&-$#!*'!)3$!
/*((4$!,0!)3$!7,-A$)@!

Q.I*2-I,+.I$#.I=,3?2*.I[-2!4+5+I/52!67IB6>I$6I/.$.3"5-.I$#.I"5-5","I32/55I6-I$(6I*,3K./I

+,3?2*.+)IQ.I6%.-I$#.I=,3?2*.I[-2!4+5+I/52!67IB6>LI2-/I,+5-7I$#.I32/5,+I6%$56-I(.I*2-I+.!.*$I$#.I

!237.3I*,3K./I+,3?2*.I5-I$#.I"5//!.I6?I$#.I%6*1.$)IQ.I*2-I$#.-I*6"%,$.I$#.I"5-5","I32/5,+I?63I

$#.I+.!.*$./I+,3?2*.)IQ.I*2-I3.%.2$I$#5+I%36*.++I?63I$#.I+"2!!.3I*,3K./I+,3?2*.I5-I$#.I"5//!.I6?I

$#.I%6*1.$)IJ#.I+,3?2*.I2-2!4+5+I$66!I5+I,+.?,!I?63I/.$.3"5-5-7I"5-5","I2-/I"2>5","I32/5,+I

K2!,.+I6-I*,3K./I+,3?2*.+^I$#5+I*2-I#.!%I,+I+.!.*$I$#.I*633.*$I$66!+I?63I"2*#5-5-7)I

G7* E'!)3$!/$'.!:&%!&)!)3$!),7!,0!)3$!+%&73*-#!<*'(,<?!-4*-A!8506$:&:!j@A%?032*8506$:&:@!23*#!
/&A$#!)3$!=.%0&-$!C'&45#*#!(*&4,+!:,F!&77$&%@!

,7* E'!)3$!257$!(%,7X(,<'!4*#)?!-4*-A!90<&A:?!&'(!#$4$-)!)3$!4&%+$%!-.%>$(!#.%0&-$!*'!)3$!/*((4$!
,0!)3$!7,-A$)?!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X_CA $

!

N*+.%$!gdb!=3,<*'+!)3$!#$4$-)$(!4&%+$%!-.%>$(!#.%0&-$@!

.7* 64*-A!)3$!!"1#A)2!:.)),'!),!($)$%/*'$!)3$!/*'*/./!%&(*.#!0,%!)3$!#$4$-)$(!#.%0&-$@!

H7* =$4$-)!)3$!#/&44$%!-.%>$(!#.%0&-$!*'!)3$!/*((4$!,0!)3$!7,-A$)?!&#!#3,<'!*'!)3$!0,44,<*'+!
0*+.%$@!

!

N*+.%$!ggb!=3,<*'+!)3$!#$4$-)$(!#/&44$%!-.%>$(!#.%0&-$@!

\7* 64*-A!)3$!!"1#A)2!:.)),'!),!($)$%/*'$!)3$!/*'*/./!%&(*.#!0,%!)3$!#$4$-)$(!#.%0&-$@!

]7* 64,#$!)3$!=.%0&-$!C'&45#*#!(*&4,+!:,F@!

@)2#*H7*63$-A!A$5!(*/$'#*,'#!*'!)3$!-&#*'+!/,($4!(%&<*'+@!

M32(5-7+I*2-I2!+6IB.I,+./I$6I%36K5/.I,+I(5$#I1.4I5-?63"2$56-I?63I"2-,?2*$,35-7)I9-I$#5+I*2+.LI(.I

#2K.I2I/32(5-7I(5$#I$#.I"5-5","I-,"B.3I6?I/5".-+56-+I3.P,53./I$6I*6"%!.$.I"2*#5-5-7LI2-/I$#.I

/32(5-7I2!+6I.-2B!.+I,+I$6I*#.*1I$#.I*6"%6-.-$I2?$.3I"2*#5-5-7)IQ.I*2-I6%.-I$#.I/32(5-7I2-/I

A66"@5-I$6I.2*#IK5.(I$6I/.$.3"5-.I2-4I3."25-5-7I1.4I/5".-+56-+)I<6$.I$#.I/32(5-7I*2-IB.I

3.*#.*1./I/,35-7I$#.I"2*#5-5-7I%36*.++I5?I3.P,53./)II

G7* I7$'!6C=EGS@MJO@!
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!)3+$X_CXE $ 4)/8.2 .23$!,'\+/1 $

!

N*+.%$!gcb!=3,<*'+!)3$!#$-)*,'&4!>*$<!0%,/!-&#*'+!/,($4!(%&<*'+@!

,7* K,,/X*'!),!$&-3!>*$<!&'(!($)$%/*'$!&'5!%$/&*'*'+!A$5!(*/$'#*,'#@!

;'1+[$
23$!(%&<*'+!7%,>*($#!&!/*'*/./!'./:$%!,0!(*/$'#*,'#!),!$'&:4$!/&-3*'*'+!,0!)3$!
-,/7,'$')?!&'(!-3$-A*'+!,0!)3$!-,/7,'$')!&0)$%!/&-3*'*'+@!23$!(%&<*'+!-&'!:$!
%$-3$-A$(!(.%*'+!)3$!/&-3*'*'+!7%,-$##!*0!%$e.*%$(@!

.7* 64,#$!)3$!(%&<*'+!<*'(,<@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X_CXX $

:J+,/.0+$F[$#,+)1.23$18+$4)26@)/16,.23$4'?+&$)2?$
4)26@)/16,.23$QG+,)1.'2$@',$18+$#)0.23$

E5)%"<A3)&"5*
E'!)3*#!($/,'#)%&)*,'?!5,.!-%$&)$!&!<,%A7*$-$!0,%!)3$!-&#*'+!/,($4!.#*'+!)3$!6%$&)$!=),-A!(*&4,+!

:,F@!Z,.!-%$&)$!&!/&'.0&-).%*'+!/,($4?!&'(!5,.!-,'0*+.%$!&!/&'.0&-).%*'+!,7$%&)*,'!-,'#*#)*'+!

,0!&!<,%A-$44?!/*44*'+!#*)$!0*4$?!7%,+%&/!D$%,!-,X,%(*'&)$!#5#)$/?!&'(!%$)%&-)!#.%0&-$@!Z,.!/&A$!

.#$!,0!)3$!7%$X-,'0*+.%$(!/&'.0&-).%*'+!$'>*%,'/$')!,7)*,'#@!

Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!<,%A7*$-$#!.#*'+!)3$!6%$&)$!=),-A!(*&4,+!:,F@!

• 6%$&)$!/&'.0&-).%*'+!/,($4#@!

• 6,'0*+.%$!/&'.0&-).%*'+!,7$%&)*,'#@!

*/+2),.'!
E'!)3*#!$F$%-*#$?!5,.!-%$&)$!&!<,%A7*$-$!0,%!)3$!-&#*'+!/,($4!.#*'+!)3$!6%$&)$!=),-A!(*&4,+!:,F@!
Z,.!-%$&)$!&!/&'.0&-).%*'+!/,($4?!&'(!5,.!-,'0*+.%$!&!/&'.0&-).%*'+!,7$%&)*,'!-,'#*#)*'+!,0!&!
<,%A-$44?!/*44*'+!#*)$!0*4$?!7%,+%&/!D$%,!-,X,%(*'&)$!#5#)$/?!&'(!%$)%&-)!#.%0&-$@!Z,.!/&A$!.#$!,0!
)3$!7%$X-,'0*+.%$(!/&'.0&-).%*'+!$'>*%,'/$')!,7)*,'#@!

@)2#*G7*6%$&)$!&'!G6!&##$/:45!0,%!)3$!-&#*'+u!&##$/:4$!)3$!-&#*'+!7&%)!&#!)3$!%$0$%$'-$!/,($4@!
6%$&)$!)3$!<,%A7*$-$!.#*'+!)3$!6%$&)$!=),-A!(*&4,+!:,F@!

R.?63.I*3.2$5-7I2-4I"6/.!+LI(.I-../I$6I!62/I2I*6-?57,32$56-I?5!.LI$#5+I.-2B!.+I,+I$6I2**.++I$#.I

*6"%2-4I$66!+I!5B3234LI(631*.!!+LI%232".$.3I?5!.+LI+$6*1I%23$+I2-/I%6+$@%36*.++63+)I

Q.I*2-I*3.2$.I2I-.(I<:I"6/.!I2++."B!4LI2-/I2++."B!.I$#.I*2+5-7I%23$I2+I$#.I3.?.3.-*.I"6/.!)I

Q.I*2-I,+.I$#.I:3.2$.I=$6*1I/52!67IB6>I$6I*3.2$.I6,3I(631%5.*.)IQ.I*2-I$4%.I5-I+$6*1I

2!!6(2-*.+LI2-/I-6$5*.I$#.I+$6*1I6,$!5-.I,%/2$.)IJ#5+I*6"%!.$.+I$#.I*6-?57,32$56-I6?I$#.I<:I

"6/.!I2++."B!4I2-/I(631%5.*.)I

G7* W$0,%$!-%$&)*'+!&'5!/,($4#!4,&(!)3$!-,'0*+.%&)*,'!0*4$!-,'0*+@7%,@!64*-A!4""6:!j!>#)&"5:?!
.#$!)3$!I7$'!&!6,'0*+.%&)*,'!N*4$!*-,'!&'(!#$4$-)!)3$!3"5?&'7#%"!0*4$!0%,/!)3$!/,(.4$gk!
0,4($%@!23$'!8##6$!&'(?!!6":2!)3$!I7)*,'#!(*&4,+!:,F@!

;'1+[$
2,!&--$##!)3$!-,/7&'5!#)&'(&%(!/&'.0&-).%*'+!$'>*%,'/$')?!<$!'$$(!),!4,&(!)3$!
-,'0*+@7%,!0*4$!<3*-3!3&#!&44!)3$!%$e.*%$(!,7)*,'#!&'(!7&)3#!#7$-*0*$(@!23*#!$'&:4$#!
&--$##!),!)3$!-,/7&'5!),,4#!4*:%&%5?!<,%A-$44#?!7&%&/$)$%!0*4$#?!#),-A!7&%)#!&'(!7,#)X
7%,-$##,%#@!
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!)3+$X_CXF $ 4)/8.2 .23$!,'\+/1 $

,7* 6%$&)$!&!'$<!G6!/,($4!&##$/:45?!-4*-A![&62!j!J2O?!#$4$-)!)3$!8::21B6$!&'(!J!*K"<26!
,7)*,'#?!&'(!'&/$!)3$!&##$/:45!!vcasing_ncw@!O3$'!7%,/7)$(!#$4$-)!)3$!30:&5'7#%)!
/,($4!0%,/!)3$!4*#)?!8)3*#!&##$/:4$#!)3$!%$0$%$'-$!/,($49@!

.7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!!%20)2*@)"3=?!*'!)3$!6%$&)$!=),-A!(*&4,+!:,F?!-4*-A!
866"O0532:!&'(!)57$!)3$!0,44,<*'+!&44,<&'-$#@!

2&:4$!gb!=),-A!C44,<&'-$#!

866"O0532* 866"O0532*;06A2:*k*05<*C*
Q$'+)3! r@d!UX)\XI5-V!
O*()3! V@d!UX)Y\I5-V!
23*-A'$##! r@d!UX)\XI5-V!

!

;'1+[$
G,)*-$!)3$!#),-A!,.)4*'$!.7(&)$!&#!5,.!)57$!*'!)3$!&44,<&'-$#@!

H7* 64,#$!)3$!(*&4,+!:,F@!

\7* =&>$!)3$!G6!/,($4!&##$/:45?!&'(!-4,#$!)3$!<*'(,<@!

@)2#*,7*6%$&)$!&!'$<!/&'.0&-).%*'+!G6!&##$/:45!0,%!)3$!-&#*'+@!

Q.I+$23$IB4I*3.2$5-7I2I"2-,?2*$,35-7I<:I2++."B!4I?63I$#.I*2+5-7^I2I+.-+5B!.I-2"5-7I*6-K.-$56-I

+#6,!/IB.I,+./LI+6I-2".I$#.I"2-,?2*$,35-7I"6/.!I*2+5-7)IQ#.-I*6"%!.$.LI(.I*2-I+2K.I$#.I

"2-,?2*$,35-7I"6/.!)I<6$5*.I$#.I:[=9<G)DOJI?5!.I2-/I:[=9<Gc<:cQOh)DOJI?5!.I23.I

2,$6"2$5*2!!4I*!2++5?5./I*633.*$!4I2+I$#.I3.?.3.-*.I"6/.!I2-/I(631%5.*.)I

G7* 6%$&)$!&!/&'.0&-).%*'+!G6!&##$/:45!0,%!)3$!-&#*'+u!-4*-A![&62!j!J2O?!#$4$-)!)3$!
K05A?03)A%&5'!&'(!J!*8::21B6$!,7)*,'#?!&'(!'&/$!*)!vcasingw@!

,7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*K"<26*j*8::21B62*j*R25*8::21?!&'(!&##$/:4$!
6C=EGStG6@C=P!*'),!)3$!/&'.0&-).%*'+!/,($4@!

.7* =&>$!)3$!/&'.0&-).%*'+!/,($4@!

;'1+[$
G,)*-$!)3$!6C=EGS@1J2!0*4$!&'(!6C=EGStG6tOJU@1J2!0*4$!&%$!&.),/&)*-&445!
-4&##*0*$(!-,%%$-)45!&#!)3$!%$0$%$'-$!/,($4!&'(!<,%A7*$-$@!

@)2#*.7*6,'0*+.%$!&!/&'.0&-).%*'+!,7$%&)*,'!0,%!)3$!-&#*'+@!

Q.I*2-I6%.-I$#.IS%.32$56-I=.$,%I/52!67IB6>LI2-/I$#.IC2*#5-.IJ66!I=.$,%I/52!67IB6>^I2-/I$#.-I

3.$35.K.I$#.I"2A21I(631*.!!LI2-/IDDO9<JI?5!.)I<6$5*.I#6(I$#.I+4+$."I2,$6"2$5*2!!4I,+.+I$#.I

(631*.!!+I2-/I%232".$.3+I?6!/.3+)IQ.I*2-I2!+6I3.$35.K.I$#.IOGTcdc[i9=cC98)+5$,+5$.I%232".$.3I
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X_CXD $

?5!.I?36"I$#.I+5$.c?5!.+I?6!/.3)IQ.I*2-I+.!.*$I$#.I(631%5.*.I"2$.352!I?36"I$#.I=$6*1IC2$.352!I/36%@

/6(-I!5+$^I$#.I!5+$I6?I"2$.352!+I*633.+%6-/+I$6I$#.I"2$.352!I+,B@?6!/.3+I(5$#5-I$#.I$66!+I?6!/.3)I

Q.I*2-I$#.-I*6-?57,3.I2I%36732"IA.36I*6@63/5-2$.I+4+$."I2-/I-2".I5$)IQ.I*2-I2!+6I*6-?57,3.I2I

3.$32*$I+,3?2*.LI*6"%!.$.I$#.I6%.32$56-I2-/I-2".I$#.I3.$32*$I+,3?2*.I5-I$#.I"6/.!I$3..)I

;'1+[$
23$!/&'.0&-).%*'+!-,'0*+.%&)*,'!,7)*,'#!#3,.4(!:$!&--$##*:4$!&#!5,.!-,'0*+.%$!)3$!
/&'.0&-).%*'+!,7$%&)*,'@!!

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*@2)A#*),!,7$'!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F@!

,7* I7$'!)3$!P&-3*'$!2,,4!=$).7!(*&4,+!:,Fu!%$)%*$>$!)3$!10n0=7'#(!<,%A-$44@!

.7* E'!)3$!P&-3*'$!2,,4!=$).7!(*&4,+!:,F?!#$4$-)!//9EJ4!&'(!%$)%*$>$!)3$!##%&5)7##%!0*4$@!

H7* E'!)3$!P&-3*'$!2,,4!=$).7!(*&4,+!:,F?!#$4$-)!U2?0A6):@*

\7* "#*'+!)3$!!A%%25)*U&%23)"%$!&'(!K&66!,7)*,'#?!%$)%*$>$!0%,/!)3$!:&)2i?&62:!0,4($%!)3$!
9Rbi.i8cE@iKED7:&)*#*)$!7&%&/$)$%!0*4$@*

]7* 64,#$!)3$!P&-3*'$!2,,4!=$).7!(*&4,+!:,F@*

^7* E'!)3$!I7$%&)*,'!(*&4,+!:,F?!#$4$-)!@4QQDCG--ZbJ!*'!)3$!=),-A!P&)$%*&4!(%,7X(,<'!4*#)@*

_7* 2.%'!,'!)3$!(*#74&5!,0!-,X,%(*'&)$!#5#)$/#?!*0!',)!&4%$&(5!>*#*:4$!*'!)3$!+%&73*-#!<*'(,<@!

L7* 64*-A!Y&2O*j*U&:#60$*@2))&5':*j*@$:)21*!"6"%:?!-4$&%!)3$!W4$'($(!W&-A+%,.'(!-3$-A!
:,F?!&'(!-4*-A!>I!),!-,/74$)$!)3$!-,'0*+.%&)*,'@!

G-7*6%$&)$!&!/&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/!7,#*)*,'$(!&)!)3$!0%,')X4$0)X),7!-,%'$%!,0!)3$!
<,%A7*$-$@!=$)!)3$!,%*$')&)*,'!,0!)3$!&F$#!&#!#3,<'!*'!)3$!0,44,<*'+!0*+.%$@!J$'&/$!)3$!-,X
,%(*'&)$!#5#)$/!),!vmach_csys_010w@!

!

N*+.%$!gVb!=3,<*'+!)3$!7%,+%&/!D$%,!-,X,%(*'&)$!#5#)$/!&'(!%$)%&-)!74&'$@!

For E
duca

tio
nal 

Use
 O

nly



!)3+$X_CXY $ 4)/8.2 .23$!,'\+/1 $

".G[$
O3$'!7%,/7)$(!-%$&)$!)3$!-,X,%(*'&)$!#5#)$/!*'!)3$!6C=EGS@C=P!&##$/:45?!#$4$-)!
)3*#!&##$/:45!*'!)3$!/,($4!)%$$@!J$0%$#3!)3$!+%&73*-#!<*'(,<!:$0,%$!#$4$-)*'+!)3$!
#.%0&-$#!)3&)!-,'0*+.%$!)3$!7,#*)*,'!,0!)3$!-,X,%(*'&)$!#5#)$/@!

GG7*6%$&)$!&!%$)%&-)!#.%0&-$!&4,'+!)3$!KX&F*#!,0!)3$!/&-3*'$!D$%,!-,X,%(*'&)$!#5#)$/?!)57$!v30w!
&#!)3$!D!(*#)&'-$@!!

G,7*64,#$!)3$!I7$%&)*,'!=$).7!(*&4,+!:,F@!

G.7*2.%'!,'!)3$!:4$'($(!:&-A+%,.'(!&+&*'@!64*-A!Y&2O*j*U&:#60$*@2))&5':*j*@$:)21*
!"6"%:?!#$4$-)!)3$!W4$'($(!W&-A+%,.'(!-3$-A!:,F?!&'(!-4*-A!>I!),!-,/74$)$!)3$!
-,'0*+.%&)*,'@!!

GH7*J$'&/$!)3$!%$)%&-)!#.%0&-$!),!vretract_010w!*'!)3$!/,($4!)%$$@!

G\7*=&>$!)3$!/&'.0&-).%*'+!/,($4@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X_CXZ $

:J+,/.0+$D[$4)/8.2.23$18+$#)0.23$M#8)&&+23+N$
Q(\+/1.-+0!
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!$F$%-*#$?!5,.!<*44!A',<!3,<!),b!

• 6%$&)$!G6!#$e.$'-$#!),!/&-3*'$!)3$!:,)),/!,0!)3$!-&#*'+@!

• 6%$&)$!6Q!(&)&!0*4$#@!

• 6%$&)$!P6M!0*4$#!.#*'+!&!7,#)X7%,-$##,%@!

• 6%$&)$!%,.)$!#3$$)#!&'(!,)3$%!.#$0.4!/&'.0&-).%*'+!*'0,%/&)*,'@!

*/+2),.'!
E'!)3*#!$F$%-*#$?!5,.!-%$&)$!&!#$%*$#!,0!G6!#$e.$'-$#!),!/&-3*'$!)3$!:,)),/!,0!)3$!-&#*'+!/,($4@!
23$!#)$7#!*'!)3$!$F$%-*#$!#7$-*05!&!#.++$#)$(!,%($%!0,%!-%$&)*'+!)3$!G6!#$e.$'-$#@!Z,.!-&'!
/&-3*'$!)3$!-&#*'+!.#*'+!(*00$%$')!G6!#$e.$'-$#!&'(!*'!&!(*00$%$')!,%($%!*0!($#*%$(@!O3$'!)3$!
,7$%&)*,'!*#!-,/74$)$!5,.!7,#)X7%,-$##!&!6Q!(&)&!0*4$!,0!)3$!,7$%&)*,'@!Z,.!&4#,!*($')*05!)3$!
(*00$%$')!)57$#!,0!/&'.0&-).%*'+!*'0,%/&)*,'!)3&)!-&'!:$!-%$&)$(!#.-3!&#!,7$%&)*,'?!),,4*'+?!&'(!
G6!#$e.$'-$!*'0,%/&)*,'?!&'(!%,.)$!#3$$)#@!

@)2#*G7*6%$&)$!&!0&-$!/*44*'+!#$e.$'-$!),!0&-$!(,<'!),!)3$!),7!,0!)3$!-&#*'+!/,($4@!

;'1+[$
23$!,:;$-)*>$!*#!),!0&-$!(,<'!),!)3$!),7!,0!)3$!%$0$%$'-$!/,($4!4$&>*'+!D$%,!#),-A!,'!
)3$!/,($4@!

G7* 2.%'!,00!&'5!(*#74&5$(!(&)./!0$&).%$#@!

,7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!0&-$!/*44*'+!#$e.$'-$@!

.7* J$)%*$>$!&!#.*)&:4$!),,4!0%,/!)3$!/$)%*-t),,4#!0,4($%@!

H7* P,(*05!7&%&/$)$%#!&#!%$e.*%$(@!

;'1+[$
23$!7&%&/$)$%!>&4.$#!&%$!)&A$'!0%,/!)3$!#*)$!7&%&/$)$%!0*4$!&'(!)3$!),,4!/&)$%*&4!0*4$@!

\7* =$4$-)!)3$!),7!#.%0&-$!,0!)3$!%$0$%$'-$!/,($4!0,%!)3$!#.%0&-$!),!/&-3*'$@!

]7* 14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

^7* P,(*05!7&%&/$)$%#!&'(!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!

_7* 6,/74$)$!)3$!G6!#$e.$'-$@!
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!

N*+.%$!g\b!=3,<*'+!)3$!$F&/74$!0&-*'+!),,4!7&)3@!

L7* 6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$@!

@)2#*,7*6%$&)$!&!7%,0*4$!/*44*'+!#$e.$'-$!),!/&-3*'$!)3$!,.)#*($!7%,0*4$!,0!)3$!-&#*'+@!

;'1+[$
23$!,:;$-)*>$!*#!),!7%,0*4$!(,<'!)3$!,.)#*($!,0!)3$!-&#*'+!),!&!($7)3!,0!cd!//!UXbfI
5-V)!

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!7%,0*4$!/*44*'+!#$e.$'-$@!

,7* J$)%*$>$!&!#.*)&:4$!),,4!0%,/!)3$!/$)%*-t),,4#!0,4($%@!

.7* P,(*05!7&%&/$)$%#!&#!%$e.*%$(@!

H7* 6%$&)$!&'!$F)%.($(!/*44!#.%0&-$!&#!)3$!7%,0*4*'+!#.%0&-$@!

\7* 14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

]7* P,(*05!7&%&/$)$%#!&'(!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!

^7* 6,/74$)$!)3$!G6!#$e.$'-$@!

!

N*+.%$!grb!=3,<*'+!)3$!$F&/74$!7%,0*4*'+!),,4!7&)3@!

_7* 6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$?!&'(!3*($!)3$!7%,0*4$!/*44!#.%0&-$!*'!)3$!/,($4!)%$$@!
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!
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@)2#*.7*6%$&)$!&!>,4./$!/*44*'+!#$e.$'-$!),!%,.+3!,.)!)3$!7,-A$)@!

;'1+[$
23$!,:;$-)*>$!*#!),!%,.+3!,.)!)3$!7,-A$)!4$&>*'+!D$%,!#),-A!,'!)3$!04&)!3,%*D,')&4!
#.%0&-$#!&'(!d@ir!//!UX)XdI5-V!,'!)3$!>$%)*-&4!<&44#!&'(!-.%>$(!#.%0&-$#@!

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!>,4./$!/*44*'+!#$e.$'-$@!

,7* J$)%*$>$!&!#.*)&:4$!),,4!0%,/!)3$!/$)%*-t),,4#!0,4($%@!

.7* P,(*05!7&%&/$)$%#!&#!%$e.*%$(@!

H7* 6%$&)$!&!/*44!<*'(,<!),!($0*'$!)3$!>,4./$!0,%!/&-3*'*'+@!

\7* 14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

]7* P,(*05!7&%&/$)$%#!&'(!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!

!

N*+.%$!g[b!=3,<*'+!)3$!$F&/74$!%,.+3!>,4./$!),,4!7&)3@!

^7* 6,/74$)$!)3$!G6!#$e.$'-$?!&'(!3*($!)3$!/*44!<*'(,<!*'!)3$!/,($4!)%$$@!

@)2#*H7*6%$&)$!&!>,4./$!/*44*'+!#$e.$'-$!),!0*'*#3!)3$!>$%)*-&4!<&44#!,0!)3$!7,-A$)@!

;'1+[$
23$!,:;$-)*>$!*#!),!%$/,>$!)3$!%$/&*'*'+!/&)$%*&4!0%,/!)3$!>$%)*-&4!<&44#!*'!)3$!
7,-A$)@!

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!>,4./$!/*44*'+!#$e.$'-$@!

,7* J$)%*$>$!&!#.*)&:4$!),,4!0%,/!)3$!/$)%*-t),,4#!0,4($%@!

.7* P,(*05!7&%&/$)$%#!&#!%$e.*%$(@!

H7* 6%$&)$!&!/*44!>,4./$!),!($0*'$!)3$!>,4./$!0,%!/&-3*'*'+@!

\7* H*($!)3$!/*44!>,4./$!*'!)3$!/,($4!)%$$@!
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]7* 14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

^7* P,(*05!7&%&/$)$%#!&'(!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!

!

N*+.%$!gib!=3,<*'+!)3$!$F&/74$!0*'*#3*'+!>,4./$!),,4!7&)3@!

_7* 6,/74$)$!)3$!G6!#$e.$'-$@!

L7* 6%$&)$!&!/&)$%*&4!%$/,>&4!0$&).%$!0,%!)3$!0*%#)!8%,.+3*'+9!>,4./$!/*44*'+!#$e.$'-$@!

@)2#*\7*6%$&)$!&!#$/*X0*'*#3!#.%0&-$!/*44*'+!#$e.$'-$!),!/&-3*'$!)3$!-.%>$(!#.%0&-$#!*'!)3$!
/*((4$!,0!)3$!7,-A$)@!

;'1+[$
23$!,:;$-)*>$!*#!),!/&-3*'$!)3$!-.%>$(!#.%0&-$#!&'(!4$&>$!d@cr!//!UX)XYXI5-VI#),-A!
%$/&*'*'+@!

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!#.%0&-$!/*44*'+!#$e.$'-$@!

,7* J$)%*$>$!&!#.*)&:4$!),,4!0%,/!)3$!/$)%*-t),,4#!0,4($%@!

.7* P,(*05!7&%&/$)$%#!&#!%$e.*%$(@!

H7* =$4$-)!)3$!#.%0&-$#!),!:$!/&-3*'$(@!

\7* 6,'0*+.%$!)3$!-.)!($0*'*)*,'!,0!)3$!#.%0&-$!/*44*'+!#$e.$'-$@!

]7* 14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

^7* P,(*05!)3$!7&%&/$)$%#!&'(!-.)!($0*'*)*,'u!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X_CXA $

!

N*+.%$!gkb!=3,<*'+!)3$!$F&/74$!#$/*X0*'*#3*'+!#.%0&-*'+!),,4!7&)3@!

_7* 6,/74$)$!)3$!G6!#$e.$'-$@!

@)2#*]7*6%$&)$!&!0*'*#3!#.%0&-$!/*44*'+!#$e.$'-$!),!/&-3*'$!)3$!-.%>$(!#.%0&-$#!*'!)3$!/*((4$!,0!
)3$!7,-A$)@!

;'1+[$
23$!,:;$-)*>$!*#!),!/&-3*'$!)3$!-.%>$(!#.%0&-$#!&'(!4$&>$!D$%,!#),-A!%$/&*'*'+@!

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!#.%0&-$!/*44*'+!#$e.$'-$@!

,7* J$)%*$>$!&!#.*)&:4$!),,4!0%,/!)3$!/$)%*-t),,4#!0,4($%@!

.7* P,(*05!7&%&/$)$%#!&#!%$e.*%$(@!

H7* =$4$-)!)3$!#.%0&-$#!),!:$!/&-3*'$(@!

\7* 6,'0*+.%$!)3$!-.)!($0*'*)*,'!,0!)3$!#.%0&-$!/*44*'+!#$e.$'-$@!

]7* 14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

^7* P,(*05!)3$!7&%&/$)$%#!&'(!-.)!($0*'*)*,'u!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!

!

N*+.%$!ghb!=3,<*'+!)3$!$F&/74$!0*'*#3*'+!#.%0&-*'+!),,4!7&)3@!

_7* 6,/74$)$!)3$!G6!#$e.$'-$@!
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@)2#*^7*6%$&)$!)<,!3,4$/&A*'+!#$e.$'-$#!),!(%*44!&'(!-,.')$%#*'A!)3$!0,.%!\X/*44*/$)$%!3,4$#@!

G7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!3,4$/&A*'+!#$e.$'-$@!

,7* =7$-*05!)3$!3,4$/&A*'+!-5-4$!)57$@!

.7* J$)%*$>$!&!#.*)&:4$!(%*44!),,4!0%,/!)3$!/$)%*-t),,4#~(%*44#!0,4($%@!

H7* J$)%*$>$!&!#)&'(&%(!#$)!,0!(%*44*'+!7&%&/$)$%#!0%,/!)3$!(04)t3/&A*'+~/$)%*-!0,4($%@!

\7* 6,'0*+.%$!)3$!3,4$!#$)@!

]7* 14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

^7* P,(*05!)3$!7&%&/$)$%#!&'(!3,4$!#$)!-,'0*+.%&)*,'u!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!

_7* 6,/74$)$!)3$!G6!#$e.$'-$@!

L7* "#*'+!)3$!P$'.!P&'&+$%?!-%$&)$!&!3,4$/&A*'+!#$e.$'-$@!

G-7*=7$-*05!)3$!3,4$/&A*'+!-5-4$!)57$@!

GG7*J$)%*$>$!&!#.*)&:4$!-,.')$%#*'A!(%*44!),,4!0%,/!)3$!/$)%*-t),,4#~(%*44#!0,4($%@!

G,7*J$)%*$>$!&!-,.')$%#*'A!#$)!,0!(%*44*'+!7&%&/$)$%#!0%,/!)3$!(04)t3/&A*'+~/$)%*-!0,4($%@!

G.7*6,'0*+.%$!)3$!3,4$!#$)@!

GH7*14&5!)3$!),,4!7&)3@!L'#.%$!)3$!6Q!(&)&!*#!>*#*:4$@!

G\7*P,(*05!)3$!7&%&/$)$%#!&'(!3,4$!#$)!-,'0*+.%&)*,'u!%$74&5!)3$!),,4!7&)3!.')*4!#&)*#0*$(@!

G]7*6,/74$)$!)3$!G6!#$e.$'-$@!

G^7*=&>$!)3$!/&'.0&-).%*'+!/,($4@!

!

N*+.%$!cdb!=3,<*'+!)3$!$F&/74$!3,4$/&A*'+!),,4!7&)3@!
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!

#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X_CFX $

@)2#*_7*6%$&)$!&!6Q!(&)&!0*4$!&'(!P6M!0*4$!0,%!,7$%&)*,'!,7dgd@!

G7* "#*'+!)3$!P$'.!P&'&+$%!-%$&)$!&!6Q!(&)&!0*4$!0,%!,7$%&)*,'!>/-G-?!-%$&)$!&'!P6M!0*4$!&)!
)3$!#&/$!)*/$u!&--$7)!)3$!($0&.4)!0*4$'&/$!,0!,7dgd@'-4@!

,7* C--$7)!)3$!Y2%B":2!&'(!4%032!,7)*,'#?!&'(!#$4$-)!)3$!MJ!c-G7/-G!7,#)X7%,-$##,%?!8)3$!
/&D&A!7,#)X7%,-$##,%9@!

;'1+[$
Z,.!3&>$!',<!-%$&)$(!&!6Q!(&)&!0*4$?!'&/$(!,7dgd@'-4?!&'(!&'!P6M!0*4$!'&/$(!
,7dgd@)&7@!

@)2#*L7*63$-A!)3$!(*00$%$')!)57$#!,0!/&'.0&-).%*'+!*'0,%/&)*,'!)3&)!-&'!:$!-%$&)$(!&'(!-%$&)$!&!
%,.)$!#3$$)@!

G7* "#*'+!)3$!P$'.!P&'&+$%?!#$4$-)!K?'*@2)A#*j*4""6&5'*j*K8g8IG-!),!,7$'!)3$!2,,4!
(*&4,+!:,F@!

,7* "#*'+!)3$!(%,7X(,<'!/$'.?!-4*-A!Y&2O!j!866*4""6:?!',)$!)3$!),,4!*'0,%/&)*,'!&>&*4&:4$!&'(!
-4,#$!)3$!*'0,%/&)*,'!<*'(,<@!

.7* 64*-A!Y&2O!j!S(2%2*M:2<?!',)$!)3$!),,4!*'0,%/&)*,'!&>&*4&:4$!&'(!-4,#$!)3$!*'0,%/&)*,'!
<*'(,<@!

;'1+[$
23$!),,4!*'0,%/&)*,'!<*'(,<#!-&'!:$!#&>$(!&'(!7%*')$(!*0!%$e.*%$(@!

!

N*+.%$!cgb!=3,<*'+!),,4!<3$%$!.#$(!*'0,%/&)*,'@!

H7* 64,#$!)3$!2,,4!=$).7!(*&4,+!:,F@!

\7* E'!)3$!/$'.!:&%!&)!)3$!),7!,0!)3$!+%&73*-#!<*'(,<?!-4*-A!E5?"!j*K05A?03)A%&5'@!23*#!/&A$#!
)3$!P&'.0&-).%*'+!E'0,!(*&4,+!:,F!&77$&%@!

]7* 64*-A!>#2%0)&"5!&'(!8##6$!),!#$$!)3$!,7$%&)*,'!*'0,%/&)*,'!<*'(,<@!
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^7* G,)$!)3$!,7$%&)*,'!*'0,%/&)*,'!&>&*4&:4$!&'(!-4,#$!)3$!*'0,%/&)*,'!<*'(,<@!

_7* 64*-A!J!*:2NA2532!&'(!8##6$!),!#$$!)3$!G6!=$e.$'-$!*'0,%/&)*,'!<*'(,<@!

L7* G,)$!)3$!G6!#$e.$'-$!*'0,%/&)*,'!&>&*4&:4$!&'(!-4,#$!)3$!*'0,%/&)*,'!<*'(,<@!

G-7*64*-A!9"A)2!&'(!8##6$!),!,.)7.)!*'0,%/&)*,'!0,%!)3$!%,.)$!#3$$)@!!

;'1+[$
G,)$!)3$!%.'!)*/$#!0,%!$&-3!G6!#$e.$'-$!&%$!#3,<'@!N*F).%$!#$).7!)*/$!-&'!:$!
#7$-*0*$(!(.%*'+!0*F).%$!-,'0*+.%&)*,'!*0!%$e.*%$(u!&4)$%'&)*>$45!)3$!#$).7!)*/$!-&'!:$!
$(*)$(!/&'.&445!*'!)3$!%,.)$!#3$$)@!

!

N*+.%$!ccb!=3,<*'+!%,.)$!#3$$)!*'0,%/&)*,'@!

GG7*G,)$!)3$!%,.)$!#3$$)!*'0,%/&)*,'!&>&*4&:4$!&'(!-4,#$!)3$!*'0,%/&)*,'!<*'(,<@!

G,7*64,#$!)3$!P&'.0&-).%*'+!E'0,%/&)*,'!(*&4,+!:,F@!

G.7*64,#$!&44!<*'(,<#!&'(!$%&#$!&44!-,/7,'$')#!0%,/!/$/,%5@!

GH7*2,!-4$&%!&44!-,'0*+.%&)*,'!,7)*,'#?!-4*-A![&62*j*QX&)!j*a2:!),!$F*)!0%,/!1%,BLGSEGLLJ@!
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#,+)1 .23$4 . & & .23$*+56+2/+0$7. 18 $!,' 9:;%<;::=$>. &?@ . ,+ $ $ !)3+$X_CFD $

*6KK),H$
C0)$%!#.--$##0.445!-,/74$)*'+!)3*#!/,(.4$?!5,.!#3,.4(!A',<!3,<!),b!

• E($')*05!&'(!-3$-A!/,($4!+$,/$)%5!&'(!(*/$'#*,'#@!

• I7$'!&'(!%$>*$<!/,($4!(%&<*'+#@!

• 6%$&)$!/&'.0&-).%*'+!/,($4#!&'(!-,'0*+.%$!/&'.0&-).%*'+!,7$%&)*,'#@!

• 6,/74$)$!/&-3*'*'+!,7$%&)*,'#!&'(!7,#)X7%,-$##!6Q!(&)&@!

• 6%$&)$!%,.)$!#3$$)#!&'(!,)3$%!.#$0.4!/&'.0&-).%*'+!*'0,%/&)*,'@!
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!

!)3+$XACX$

K"<A62*

� T0.23$<2?+J$")(&+0$)2?$R6G&./)1.23$;#$
*+56+2/+0$

<21,'?6/1.'2$
"#*'+!*'($F*'+!)&:4$#!$'&:4$#!5,.!),!%,)&)$!-,/7,'$')#!,'!)3$!/&-3*'$!),,4@!
23*#!$'&:4$#!5,.!),!/&-3*'$!&)!(*00$%$')!&'+4$#!,'!&!#*'+4$!-,/7,'$')!&'(!),!
/&-3*'$!/.4)*74$!-,/7,'$')#!,'!(*00$%$')!0&-$#!,0!&'!*'($F!)&:4$@!E'!,%($%!),!(,!
)3*#!5,.!'$$(!),!#7$-*05!,'$!/&-3*'$!-,X,%(*'&)$!#5#)$/?!&'(!/.4)*74$!G6!
#$e.$'-$!-,X,%(*'&)$!#5#)$/#@!E)!*#!)3$%$0,%$!*/7,%)&')!),!.'($%#)&'(!)3$!
(*00$%$'-$!:$)<$$'!/&-3*'$!&'(!G6!#$e.$'-$!-,X,%(*'&)$!#5#)$/#@!O3$'!.#*'+!
*'($F!)&:4$#?!*)!*#!,0)$'!7,##*:4$!),!#&>$!)*/$!:5!7&))$%'*'+!#$e.$'-$#!,%!-%$&)*'+!
#$e.$'-$!#.:%,.)*'$#?!($7$'(*'+!,'!5,.%!#7$-*0*-!%$e.*%$/$')#@!E)!*#!)3$%$0,%$!
*/7,%)&')!),!.'($%#)&'(!)3$!(*00$%$')!)57$#!,0!6Q!(&)&!,.)7.)!-%$&)$(!:5!
7&))$%'*'+!&'(!-%$&)*'+!#.:%,.)*'$#@!

Q(\+/1.-+0$$
C0)$%!-,/74$)*'+!)3*#!/,(.4$?!5,.!<*44!:$!&:4$!),b!!

• M$#-%*:$!)3$!7.%7,#$!,0!/&-3*'$!&'(!G6!#$e.$'-$!-,X,%(*'&)$!#5#)$/#@!

• M$#-%*:$!)3$!(*00$%$'-$#!:$)<$$'!/&-3*'$!&'(!G6!#$e.$'-$!-,X,%(*'&)$!
#5#)$/#@!

• M$#-%*:$!)3$!(*00$%$'-$#!:$)<$$'!7&))$%'*'+!G6!#$e.$'-$#!&'(!-%$&)*'+!G6!
#$e.$'-$!#.:%,.)*'$#@!

• 6%$&)$!G6!#$e.$'-$#!.#*'+!(*00$%$')!/&-3*'$!&'(!G6!#$e.$'-$!-,X,%(*'&)$!
#5#)$/#@!

• 6%$&)$!G6!#$e.$'-$!#.:%,.)*'$#@!

• 1&))$%'!G6!#$e.$'-$#@!
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Module 19: Using Index Tables and Duplicating 
NC Sequences

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must
have read and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or 

equivalent Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Lesson Activities: Day Five

Duration

• Lecture: 15 mins
• Demos : 25 mins
• Labs : 50 mins
• Total: 1 hr 30mins
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Objectives

After completing this module, you should know how to:

� Describe the purpose of machine and NC sequence co-ordinate 
systems. 

� Describe the differences between machine and NC sequence co-
ordinate systems. 

� Describe the differences between patterning NC sequences and creating 
NC sequence subroutines. 

� Create NC sequences using different machine and NC sequence co-
ordinate systems. 

� Create NC sequence subroutines. 

� Pattern NC sequences.

Overview
Using indexing tables enables you to rotate components on the machine tool. This 
enables you to machine at different angles on a single component and to machine 
multiple components on different faces of an index table. In order to do this, you need to 
specify one machine co-ordinate system, and multiple NC sequence co-ordinate 
systems. It is therefore important to understand the difference between machine and NC 
sequence co-ordinate systems. When using index tables it is often possible to save time 
by patterning sequences or creating sequence subroutines, depending on your specific 
requirements. It is therefore important to understand the different types of CL data output 
created by patterning and creating subroutines. 

After completing this module, you will be able to: 
• Describe the purpose of machine and NC sequence co-ordinate systems. 
• Describe the differences between machine and NC-sequence co-ordinate systems. 
• Describe the differences between patterning NC sequences and creating NC 

sequence subroutines. 
• Create NC sequences using different machine and NC-sequence co-ordinate 

systems. 
• Create NC sequence subroutines.
• Pattern NC sequences.For E
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Machine and NC Sequence CSYS

Two Types of Co-ordinate System

� Machine co-ordinate system 
�Required

�Default origin for all CL data

�Program Zero in Operation Setup

�Modal

� NC Sequence co-ordinate system 
�Optional

�Specific to NC sequences

�Controls NC sequence data
● Retract Plane
● Cut Feed Direction

�CL data transformed/rotated as required

Machine and NC-sequence Co-ordinate systems
There are two types of co-ordinate system that can be specified in manufacturing.

• Machine Co-ordinate system—Acts as the default origin for all CL data. This 
coordinate system is specified at the time of operation setup. All NC sequences 
created within a certain operation will use the same Machine coordinate system. The 
co-ordinate system setting is modal; once set it does not change unless specified.

• NC Sequence—Is optional, and is specific to NC sequences. This coordinate system 
is specified at the time of NC sequence setup, and controls all the NC sequence data, 
such as retract surface and cut feed direction. 

• If the Machine and NC Sequence coordinate systems are different, then, when
creating an NC sequence, all CL data will be transformed and output in the 
coordinates of the Machine coordinate system.

• If the Z axes of the NC Sequence and Machine coordinate systems are not parallel, 
the tool orientation vector (i,j,k) or table rotation command will also be created in the 
CL data file. This depends on the configuration of the workcell and manufacturing 
parameters.
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Subroutines

� Create Subroutines of NC sequences 
�Place subroutines at start of CL data files

�Call as required

� Reduces size of CL data file

� Easier to read and edit

� Applications
� Index tables

�Tombstone fixtures

�Turbine impellers

PROGRAM EXAMPLE

DEFSUB/1

NC-SEQUENCES

ENDSUB

CALSUB/1

CALSUB/1

Subroutines
• Subroutine programming enables you to create NC sequences, place them as 

macros at the beginning of the CL file, and then call them from the main body of 
the CL file as many times as needed.

• This enhancement reduces the size of CL files, making them easier for the 
controller to handle and for the programmer to read and edit. 

• Typical applications include tombstone work, multiple parts setup on a pallet, and 
turbine impellers where each blade is the same.
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Patterning NC Sequences

� Duplicates same sequence

� Co-ordinate System Patterns
�Translate/Rotate CL data

�One NC sequence additional CL data

� Reference Patterns
�References existing pattern

● Manufacturing Geometry

● Mill Windows

● Mill Volumes
● Holemaking hole features

�Separate NC sequence for each instance 

Patterning NC Sequences
• Patterning an NC sequence enables duplicating of the NC sequence multiple 

times.
• There are two types of NC Sequence pattern:
• Coordinate patterns are created by translating or rotating CL data with respect to 

either the NC Sequence or the Machine coordinate system.
• The result of this type of pattern is one NC sequence but additional CL data 

created in the operation.
• Reference patterns can be created only if the NC sequence to be patterned 

references a patterned feature (for example, patterned holes for Holemaking, or 
manufacturing geometry such as mill volumes or mill windows). 

• The result of this type of pattern is separate NC sequences for each instance.
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Demonstration

In this module, you will follow the instructor as they perform the 
following demonstration:

� Using Index Tables and Duplicating NC Sequences.

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercise.

Demonstrations (1): 
• Using Index Tables and Duplicating NC Sequences 

Scenario
• Throughout this course, the exercise scenarios are the same as the demo scenarios. 
• This has been done to build consistency between demos and lab exercises so as to 

enable “Tell me—Show me—Let me do.”

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercise
Once the demo is complete the students should use the steps in the training guide to 
complete the exercises.
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Summary

After successfully completing this module, you should know how to:

� Describe the purpose of machine and NC sequence co-ordinate 
systems. 

� Describe the differences between machine and NC sequence co-
ordinate systems. 

� Describe the differences between patterning NC sequences and creating 
NC sequence subroutines. 

� Create NC sequences using different machine and NC sequence co-
ordinate systems. 

� Create NC sequence subroutines. 

� Pattern NC sequences.

Summary

After successfully completing this module, you should know how to:
• Describe the purpose of machine and NC sequence co-ordinate systems. 
• Describe the differences between machine and NC-sequence co-ordinate systems. 
• Describe the differences between patterning NC sequences and creating NC 

sequence subroutines. 
• Create NC sequences using different machine and NC-sequence co-ordinate 

systems. 
• Create NC sequence subroutines.
• Pattern NC sequences.
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Module 20: Automating Workflow with Mapkeys

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Labs

Demos

Lectures

Automating
Workflow with

Mapkeys

Using Index
Tables and

Duplicating NC-
Sequences

Configuring the
Manufacturing
Environment

Machining
Project

Checking and
Measuring
Geometry

Configuring the
Manufacturing
Environment

Configuring the
Manufacturing
Environment

Using Index
Tables and

Duplicating NC-
Sequences

Automating
Workflow with

Mapkeys

Automating
Workflow with

Mapkeys

Pro/FICIENCY
Daily

Assessments

Using Index
Tables and

Duplicating NC-
Sequences

Manufacturing Model
and Manufacturing

Operation for the Casing

Machining the
Casing (Challenge)

Manufacturing Model
and Manufacturing

Operation for the Casing

Checking and
Measuring
Geometry

Lesson Activities: Day Five

Duration

• Lecture: 10 mins
• Demos : 20 mins
• Labs : 30 mins
• Total: 1 hr 00mins
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Objectives

After completing this module, you should know how to:

� Describe the uses of mapkeys. 

� Describe the process of creating mapkeys. 

� Create and use mapkeys.

Overview
Mapkeys enable you to save commonly used selection sequences into a macro called a 
mapkey. Mapkeys can be started via keyboard input, or they can be stored in your toolbar or 
menu bar, where you can then use mapkeys with a single mouse click. Mapkeys are useful 
because they enable you to automate and speed up your workflow. 

After completing this module, you will be able to: 
• Describe the uses of mapkeys. 
• Describe the process of creating mapkeys. 
• Create and use mapkeys.
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Mapkeys Overview

Mapkeys

� Automate common actions

� Improve efficiency

Creating Mapkeys

� Configure keys for starting

� Record selections and keyboard input

� Test mapkey

� Save mapkey
�Stored in configuration file

Mapkeys Overview
• Mapkeys enable you to automate combinations of commonly used menu picks. You can 

create a mapkey for virtually any task you perform frequently within Pro/ENGINEER.
• Using mapkeys can save you time performing frequent tasks.

• Creating mapkeys involves:
• Selecting a unique combination of keys to run the mapkey.
• Recording the selections and keyboard input.
• Testing the mapkey, ensuring the mapkey works as intended.
• Saving the mapkey to a configuration file. 

• Mapkeys can be stored in configuration files for retrieval and future use.
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Mapkeys Overview

Features

� Pause for user input
�Screen Selections (automatic)

�Keyboard

�Dialog Box

� Running mapkeys
�Keyboard

�Add to menu bar

�Add to tool bar
● Icons

� Nesting mapkeys

Mapkeys Overview
• When creating mapkeys, you can pause the mapkey for screen selections, this happens 

automatically.
• You can also optionally pause for user input from the keyboard or dialog box.

• Mapkeys can be run from the keyboard by typing in a unique combination of keys.
• For example ‘md’ may run a mapkey to start the measure dialog box and prompt the 

user to measure the distance between two entities.
• Mapkeys can also be stored in toolbars as icons or in menu bars as additional menu 

commands.

• You can also nest one mapkey within another, so that one mapkey starts another. To do 
so, you include the mapkey name in the sequence of commands of the mapkey you are 
creating.
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Demonstration

In this module, you will follow the instructor as they perform the 
following demonstration:

� Creating and Using Mapkeys

Once the demonstration is complete, you should use the steps in the 
training guide to complete the exercise.

Demonstration: Creating and Using Mapkeys

Scenario
• Throughout this course, the exercise scenarios are the same as the demo scenarios. 
• This has been done to build consistency between demos and lab exercises so as to enable 

“Tell me—Show me—Let me do.”

Method
Use the script in the instructors guide, use the same models as in the exercises.

Exercise
Once the demo is complete the students should use the steps in the training guide to complete 
the exercises.
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Daily Skill Checks

Evaluate your progress:

� Achieve the course objectives.

� Use Pro/FICIENCY assessment questions.

� Apply Precision Learning.

Precision Learning
• Learn: by listening to lectures, watching demos, and completing lab exercises.
• Assess: your progress with Pro/FICIENCY.
• Improve: The next day the instructor reviews the exam results of the group and reviews 

those topics that received the fewest correct answers.

Getting Started
• Before lunch on the first day of class, set up the customer accounts. 
• When the customers are returning from lunch, refer them to the new Appendix. 
• Have them take the sample exam. 
• Review the results of the group and use as an icebreaker.

Daily Tests
Description: For each course, 5 new 10 question exams based upon the topics covered each 
day.

How to use it:
• Use the customer accounts already setup for the sample exam. 
• At the end of each day the customers take the 10 question exam relating to that days’ 

topics. 
• The next morning, review the results of the group. 
• Review those topics with the class that obtained the most incorrect answers.
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Summary

After successfully completing this module, you should know how to:

� Describe the uses of mapkeys. 

� Describe the process of creating mapkeys. 

� Create and use mapkeys.

Summary

After successfully completing this module, you should know how to:
• Describe the uses of mapkeys. 
• Describe the process of creating mapkeys. 
• Create and use mapkeys.
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Exercise

In this module, you complete the following exercise:

� Creating Auxiliary Milling Sequences

Use the steps in the training guide to complete the exercise.

Exercise: Creating Auxiliary Milling Sequences

Exercise
Use the steps in the training guide to complete the exercises.
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Appendix B: Creating Pocket Milling Sequences

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Objectives

After successfully completing this module, you should know how to:

� Describe the pocket milling process.

� Create pocket milling sequences.

Overview
Pocket milling sequences are typically used after volume milling to finish mill the surfaces of a 
pocket. The pocket can include horizontal, vertical, or slanted surfaces. Surfaces to be 
machined are selected from within the pocket geometry. The pocket walls are profile milled, 
and the bottom of the pocket is machined as in volume milling.

After completing this module, you will be able to:
• Describe the pocket milling process.

• Create pocket milling sequences.
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Pocket Milling

Overview

� Used to finish after roughing pockets.

� Machine selected surfaces within pockets.
�Profiles walls

�Scans bottom faces

Pocket Milling

• Pocket milling sequences machine selected surfaces within pockets. The selected surfaces 
must allow for a continuous tool path, for instance,  you cannot leave gaps in the selected 
surfaces.

• The tool profile mills the walls, applying lead-in/lead-out and cutter compensation if 
required.

• The tool machines the bottom faces of the pocket in the same way as a volume milling 
sequence.
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Exercise

In this module, you complete the following exercise:

� Creating Pocket Milling Sequences

Use the steps in the training guide to complete the exercise.

Exercise: Creating Pocket Milling Sequences

Exercise
Use the steps in the training guide to complete the exercises.
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Summary

After successfully completing this module, you should know how to:

� Describe the pocket milling process.

� Create pocket milling sequences.

Summary

After successfully completing this module, you should know how to:
• Describe the pocket milling process.

• Create pocket milling sequences.
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Creating Milling Sequences with   
Pro/ENGINEER Wildfire

Appendix C: Extra Models

Instructor Preparation 

Before teaching Creating Milling Sequences with Pro/ENGINEER Wildfire, you must have read 
and thoroughly understood the following materials:

• General Information 
• Review Pro/ENGINEER Wildfire primer site at http://rdweb.ptc.com/primer/

• Pro/E Wildfire Documentation
• Review Pro/ENGINEER Wildfire documentation in Windmill, located in 

/GS Training Materials/Domain Knowledge/Create/ProENGINEER/Core Concepts 

• Pro/E Wildfire Milling
• Review Pro/ENGINEER Wildfire Milling training materials in Windmill, located in 

/GS Ed Srvcs Operations/GS Education Library/Instructor Materials/Instructor Kits/EN 
/T979-330-Instructor_Kit-EN

• Required Skills
• Completion of Pro/E Wildfire Foundation or equivalent Pro/E skills
• Completion of Creating Milling Sequences with Pro/ENGINEER Wildfire or equivalent 

Pro/E skills
• Ability to install and configure Pro/E Wildfire
• Ability to follow general classroom setup procedure
• Good understanding of manufacturing processes and terminology
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Objectives

After successfully completing this module, you should know how to:

� Create manufacturing models with appropriate operation set-up 
information.

� Create applicable NC Sequences based on model geometry.

Overview
This module provides a variety of extra models to practice manufacturing techniques. 

After completing this module, you will be able to:
• Create manufacturing models with appropriate operation set-up information.

• Create applicable NC Sequences based on model geometry.
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Extra Models

Casing

Cooler

Extra Models

• Casing model

• Cooler model
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Extra Models

Fitting

Handle Cavity

Extra Models

• Fitting model

• Handle Cavity model
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Exercise

In this module, you complete the following exercise:

� Machining Extra Models.

Use the steps in the training guide to complete the exercise.

Exercise: Machining Extra Models

Exercise
Use the steps in the training guide to complete the exercises.
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Summary

After successfully completing this module, you should know how to:

� Create manufacturing models with appropriate operation set-up 
information.

� Create applicable NC Sequences based on model geometry.

Summary

After successfully completing this module, you should know how to:
• Create manufacturing models with appropriate operation set-up information.

• Create applicable NC Sequences based on model geometry.
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