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ãRF7VeH�JoZXä�U S DRF�i�K.K P deD3JoK�å®æÂçeè`Wté
_*äêæ�ë|è`W�ì
å1í3æ îLèTF7V�ïOæÂç�îLè7D�JXð7U�Foñ S U Q%ò U�U Q dtV`a S a\dta k UXi%JoK
ò U�a QGh d P H ò U�VeK`FIH"U7WoDÏJoV¥i S F PRQ i�U�VeK S J Q i�WRD�JoVti S F�D�J Q i�ZbU[J Q i�a Q J Q�ó d�JLK`U Q F S K P a S J ò ZÂU
ñyFIVEV`U�JLZ.JLôGôGZÂa\d�J S abF Q K ó K S U�HOKEFoñ#Z\JoV h U[Kea k U7õÏCEDGU3dtFIV`U%FLñ S DGU%ôGVeF ò ZÂU�HöK`U�U|H"K S F ò U S D�J S
J Q JId�dtF7HOô�J Q�ó a QGh H"U S DGFGi�FIZbF h7ó abK�JoZÂH"FIK S JoZÂfEJ ó K[ZÂUtñ S%PRQ dtZÂU�JoVXõ�÷EFoføK`DGF P Z\i S DGU P KeU�V
ôGVeFGdtU�U�i'a Q F7Vti�U�V S F h U S J�ùÏV`K S ñyFIV`H�JoZ�K`ôÏU�dtaúùûd|J S aÂF Q�ü j�DRa¿deD�V`U°ù Q U�HOU Q�S K S U�ôRK%K`DGF P Z\i
ò U+JoôGôGZÂaÂU�i ü j�DGU�VeU�KeDGF P Z¿i®F Q U"K S F7ô S DGU+V`U°ù Q U�HOU Q�S ôGV`FGdtU�KeK ü CEDGU|V`UtñyFIV`U7W�J'K`HOFTF S D
a Q�S U h V¥J S aÂF Q fEa S DÕVeU�ý P aÂV`U�HOU Q�S K�J Q JoZ ó K`aÂKXW#i�U�K`a hIQ J Q i<aÂHOôGZÂU�H"U Q�S J S aÂF Q aÂK@V`UXý P abVeU�i S F
U Q D�J Q d°U S DGU%JId�dtU�ô S J ò aÂZÂa S^ó FLñ�ñyFIV`H�JLZGH"U S DGFGi�KEa Q KeFoñ S fEJoVeU%i�U�ð7U|ZbFIôGH"U QTS õ

ì P V@JoôGôGVeFTJId`D S F>KeF7ZÂð7U S DGaÂK3ôRV`F ò ZbU|HþJLK`K P H"U�K S DGU�dtF P ôRZba QGh Foñ
JOñyFIV`H�JoZ�H"U S DGFGi
fEa S D"JÖÿ^ñvV`F Q�S ]�U Q i��3i�U�Kea h7Q Z\J QGhIP J h U[J Q i@JÖÿ ò JId��7]^U Q i��3aÂH"ôRZbU|H"U Q�S J S aÂF Q Z\J QRh7P J h U7õIj<U
ò U�ZÂaÂU�ð7U S D�J S VeU�ý P aÂV`U�HOU Q�S K@J Q JLZ ó KeabK�J Q iÖù�VeK S i�U|K`a h7Q K`DGF P Z\i ò U"F7VeaÂU Q�S U�i S FofEJoV¥i S DGU
JLôGôGZÂa\d�J S abF Q i�FIH�Joa Q õRCEDGU�VeU@fEabZÂZ ò U Q F�ZÂF7KeK%Foñ#ñvF7V`H�JoZ�K`FLñ S fEJoV`U�K¥JÓñyU S^ó JoK%ZÂF QGh JLK S DGU
KeU�H�J QTS a\dtK�FLñ S DGU P KeU�i+i�U�Kea h7Q Z\J QGhIP J h U
d�J Q�ò U%i�U�KtdtV`a ò U�i ò�óOS DGU?ñyFIV`H�JLZGH"U S DGFGi�õ

ì Q�S DGU%F S DGU|V[D�J Q i�WIñyFIV`H�JLZ�HOU S DRF�i�KEfEabZÂZÏñ�JLaÂZ S DGU�aÂV h FTJoZÂKXW�aqñ S DGU ó a hIQ F7VeU S DRU%DGa h D�]
ZÂU�ðIU�Z�HOU�deD�J Q aÂKeH"K�F���U�V`U�i ò�ó H"FGi�U�V Q ôRV`F h V¥JLH"H"a QGh Z¿J QGh7P J h U|K�õGg S K`DGF P Z\i ò U%ô�FIK`Kea ò ZbU
S F¸d|Joô SeP V`U S DGU@K`U�H�J Q�S a\dtK*FLñ�K P deD<abHOôGZÂU�H"U QTS J S abF Q Z\J QRh7P J h U�K ò�ó+S DRU�ñyF7VeH�JoZ¶H"U S DGFGi
J Q i S F+U��GôGZÂF7a S?S DGaÂK S F>dtF7H ò a Q U S DGU@KtJXñyU S^ó JId`DRabU|ð7U�i ò�ó+S DGU P K`UOFoñ[J�ñyF7VeH�JoZ¶H"U S DGFGi
fEa S D S DGUEU�	�d°abU Q d ó J7deDGaÂU�ð7UXi òTó*S DGU P K`UEFLñBJ´K`FIôGDGaÂK S a¿d|J S UXi�abHOôGZÂU�H"U QTS J S abF Q[S U�deD Q F7ZÂF h7ó õ
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Conceptual Design
(TDL)

Final Specifications
(DBPL description)

Implementation
(DBPL)

Initial Specifications
(TDL description)

Refinement
Process

B Formal Method
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CEDGU@i�U�ðIU�ZÂF7ôGHOU Q�S FoñEiGJ S J ò JLK̀ U3JLôGôGZÂa\d�J S abF Q K ó K S U�H"K P K P JoZÂZ ó K S JLV S K
fEa S D>J"dtF Q dtU�ô S̀ P JLZ
i�U�Kea h7Q Foñ[J"iGJ S J ò JoK̀ U�K¥deDGU|H�JGõ�c�U|H�J Q�S a¿d-iGJ S JoH"FGi�U|ZbK%æJI|è�JoVeU"dtF7HOH"F Q Z ó@P KeU�iÖñyFIV S DRabK
ô P Veô�FIK̀ U7õ¶ì Q'S DRU%F S DGU�V*D�J Q i�W S DGU%aÂHOôGZÂU�H"U Q�S J S aÂF Q abK P K P JoZÂZ ó i�F Q U P K̀ a QGh J�VeU�Z\J S abF Q JoZ
_*å�äÖc@F7VEJ%iGJ S J ò JoKeU[ôGVeF h VtJoHOH"a QGh Z\J QGhIP J h UEK P deD�JoKE_
åLKCM®æJN|è õICEDGU QOS DGUPORQDS TVU�W�X�S8Y[Z
\ O�Ŷ ]D_̀ QDa�FGd�d P V̀ KXW#â õ U7õ S F S V¥J Q K̂ ñvF7V̀ H J h aÂð7U Q dtF Q d°U�ô S̀ P JoZ[i�U�Kea h7Q a Q�S F>J�V PGQGQ a QGh abHOôGZÂUt]
H"U QTS J S abF Q õ

CEDGU%_cb[g̀ _db�ôRV̀ F2etUXd S æ f�W�g|è.ôGVeF7ôÏF7KeU�i S F P K̀ U�ñyF7VeH�JoZÏH"U S DGFGi�K S F�ù�ZÂZ S DGaÂK h Joô�õ�CEDRabK
aÂKEa Q J7d|dtF7VtiGJ Q d°U
fEa S D S DRU h U Q U�VtJoZ�JoôGôGVeFTJId̀ D�i�U�KtdtV̀ a ò U�i+J ò Foð7UIW P K̀ a QGh J%KeZÂa h D S Z ó VeU�ð�aÂK̀ U�i
ð7U|V̀ K̀ aÂF Q4h C[_iM"j�FLñ#Ckbml[g̀ c'æÂç2n|è#JoK
J'ÿ ñyV̀ F Q�S ]̂ U Q i��ÏWG_
åLKCM®JoK[J'ÿ ò J7d��I]�U Q i���J Q i�J�K̀ ZÂa h D S
V̀ U|ðTaÂKeabF Q Foñ S DGU3å®ñvF7V̀ H�JoZÏH"U S DGFGi+æÂç2f|è̀ õGã¶a h7P VeU@ç[aÂZÂZ P K S V¥J S U�K S DRabKEKtdtU Q JLV̀ aÂF�õ

CEDGU S VtJ Q K ñyF7VeH�J S aÂF Q Foñ�C[_iM>i�U�K̀ a h7Q K�a Q�S F3J�å®V̀ U�ôRV̀ U�KeU Q�S J S aÂF Q J Q i�K S J Q iGJLV¥i�V̀ Utù Q Ut]
H"U QTS V P ZÂU�K�i�aÂV̀ UXd S U�i S FofEJoVti�K#J Q aÂH"ôGZÂU�H@U QTS J S abF Q a Q _*åVKoM"DÏJXð7U ò U�U Q i�U�KtdtV̀ a ò U�iOa Q æÂç2p|è
J Q i"fEaÂZÂZ Q F S�ò U%V̀ U|ô�U�J S U�i̧ DGU�V̀ UIõ�CEDRU Q�S DGU*ñvF7ZÂZÂFofEa QRh ôRV̀ F ò ZbU|H"K�V̀ U�H�Joa Q"q
r deD�JLV¥JId S U�Vea k U%ù Q JoZ�å Keô�UXdtaúùûd�J S aÂF Q K S D�J S JoV̀ U*U�ý P aÂð7JLZbU QTSES F _*åLKCM'ôGVeF h VtJoHOK�WGJ Q i
r KeU S[P ô̧ J Q J PGS FIH�J S a\d S V¥J Q K̂ ñvF7V̀ H�J S abF Q Foñ�ù Q JLZ�K̀ ôÏU�dtaúùûd�J S aÂF Q K[a Q�S F@_
åLKCM'K óTQ�S J���õ
g Q F7Vti�U�V S F%KeF7ZÂð7U S DRUEù�VeK S ôGVeF ò ZÂU�H'WXf�UED�JXðIU S F%KeDGFof S D�J S _*åVKoM�ôGV̀ F h VtJoH"K�JoVeU[a Q i�U�UXi
U�ý P aÂð7JoZÂU Q�S@S F dtU�V S JLa Q å Keô�U�d°aqù�d�J S abF Q K�õ�j<U�U��GôGVeU�K̀ K+_*åVKoM�Z\J QGhIP J h U+dtF Q K S V P d S K ò�ó
ôGaÂU�dtU|K3FLñ́ å?õ�CEDRU Q<S DGU"deD�JLV¥JId S U�Vea k J S abF Q dtF Q K̀ aÂK S K%a Q KeF7H"U h U Q U�V¥JLZ�ôRV̀ F7ôÏU�V S aÂU�K�K P deDÕJoK
i�U S U�V̀ HOa Q aÂK̀ H>W S U|V̀ H"a Q J S aÂF Q J Q i d°F Q KeabK S U Q d ó S D�J S JoV̀ U�a Q i�U|ô�U Q i�U Q�S ñyVeF7H S DRU+K̀ ôÏU�dtaúùûd
aÂH"ôGZÂU�HOU Q�S J S aÂF Q Z\J QGhIP J h U
J Q i@a Q J%Keô�U�d°aqù�d*ñyFIV̀ H VeU�ý P aÂV̀ U�i�ñyF7V S DGU�iGJ S J3i�U|K¥dtVeabô S aÂF Q õ
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g Q F7V¥i�U�V S F*KeF7ZÂð7U S DGU�K̀ UXdtF Q i�ôRV̀ F ò ZbU|H»f�U P KeU[ì*å#íÏW7J Q JoZ h U ò V¥JLa¿d�K̀ ôÏU�dtaúùûd�J S aÂF Q Z\J QRh7P J h U
J Q i S U�VeH»V̀ U|fEV̀ a S a QGh K ó K S U|H ò JoK̀ UXi�F Q F7V¥i�U�V̂ ]̂ K̀ FIV S UXi"JoZ h U ò V¥JRõog S D�JoK ò U�U Q ôÏF7a Q�S U�i-F PGS æ îoè
S DÏJ S F7Vti�U�V̂ ]̂ K̀ FIV S U�iÕJLZ h U ò VtJ@aÂK P K̀ Utñ P Z�ñyFIV S DGU�K̀ ôÏU�dtaúùûd�J S aÂF Q FLñ�ôGV̀ F h VtJoH"HOa QGh Z\J QGhIP J h U�K�W



fEDGU|V`U S U�VeH"K*V`U�ôRV`U�KeU Q�S Z\J QRh7P J h U3dtF Q K S V P d S K3J Q i>d°F Q i�a S abF Q JoZ¶U�ý P J S aÂF Q K*V`U|ôGV`U�KeU Q�S KeUt]
H�J Q�S a\d�U�ý P aÂð7JoZÂU Q dtU�K�õ

g Q F P V[d|JoK`U S DGU%Z\J QGh7P J h U�KEa Q ý P U�K S abF Q JoVeU%_
åLKCM®J Q i�å?WGfEDGU�VeU3dtF Q K S V P d S K*Foñ S DGU
ñyFIV`HOU�V[F Q U"JoVeU"U�ý P aÂð7JoZÂU Q�S*S F�Keô�U�d°aqù�d�d°F Q K S V P d S K@FLñ S DGU@Z\J S`S U�V%F Q U7õ¶j<U3H�J ó U|��ôRZbFIa S
S DGU*F7V¥i�U�V`a QGh F Q KeF7V S K S F"d�Joô S`P VeU S DGaÂKEa Q dtZ P KeaÂF Q õ�ä�F7VeU�Foð7U|V�W S DGU3dtF Q i�a S aÂF Q JoZÏU�ý P J S aÂF Q K
JLV`U h aÂð7U Q"ò�ó"S DGU*V`U�ôGVeU�K`U QTS J S abF Q FLñ�_*åLKCM'a Q å JoKEH"U QTS aÂF Q U�iOJ ò Foð7U7õ
}EU h JoVti�a QGh U�J7deD"dtF Q i�a S aÂF Q JoZ�U�ý P J S aÂF Q JoK�J?VeU�fEV`a S U?V P ZÂUEJ Q i S J���a QGh J-dtF7HOôGZÂU�� S U�VeH

S D�J S V`U�ôGVeU�K`U QTS K3J�ù Q JoZ�å�Keô�U�d°aqù�d�J S abF Q ì*å1í�fEabZÂZ�ôGVeFGi P dtU@J Q FIV`H�JoZÏñyFIV`H S U�VeH>WGa^õ U7õÏJ
S U�V`HöV`U�ôRV`U�KeU Q�S a QGh J@_*åLKCM'ôGVeF h VtJoH'õ
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CEDGU@VeU�H�JLa Q i�U�V?Foñ S DGU@ô�JLô�U|V3aÂK*F7V h J Q a k U�i<JoK?ñyFIZbZÂFofEKXõ.b´ñ S U|V3JOK`DGFIV S VeU�ð�abU|f FLñ S DGU"å
ñyFIV`H�JoZ�H"U S DGFGi�a Q c�U�d S abF Q f-fEa S DGF PGS i�aÂK¥d P K`Kea QRh VeUtù Q U�HOU Q�S f�U
JIiGi�VeU�K`K S DGU
i�U|V`aÂð7J S abF Q
FLñ�J Q aÂH"ôRZbU|H@U Q�S J ò abZÂa S^ó ôGV`F�FLñ�F ò ZÂa h J S aÂF Q a Q c�UXd S aÂF Q pRõGj<U ò V`aÂU�� ó i�U�K¥d°V`a ò U S DRU
aÂHOôGZÂUt]
HOU Q�S J S aÂF Q Z\J QRh7P J h U@_
åLKCM�J Q i S DRU Q K`DGFof S DGU"VeU�ôGV`U|K`U Q�S J S aÂF Q Foñ[KeU�ZÂU�d S UXi<Z\J QGhIP J h U
dtF Q K S V P d S K P K`a QGh å[õ�ì Q�S DGaÂK ò JoKeabK@f�U>JLV`U>J ò ZÂU S FÕdeD�JLV¥J7d S U�Vea k U<K P 	�dtaÂU Q�S Z ó V`Utù Q U�i
ñyFIV`H�JoZGKeô�U�d°aqù�d�J S abF Q K�õ

c�U�d S aÂF Q î"aÂK%i�U�ðIF S UXi S F S DRU S V¥J Q K^ñvF7V`H�J S abF Q"S JoK-��õGb´ñ S U|V�J ò V`aÂUtñEa Q�S V`FGi P d S aÂF Q a Q�S F
FIV¥i�U�V ]�KeF7V S U�i�JoZ h U ò V¥J�F Q@S DRU ò JLK`aÂK#Foñ.ì*å1í�W�f�UEôGV`FGdtU|U�i S F3i�U|K¥dtVea ò U*a Q ô�JoV S�S DGU
JLZ h U ò VtJ
JLK`K`FGdta\J S U�i�fEa S D"å®J Q i@_*åLKCM#õ�ãRF7V�K`U�ZÂU�d S U�iOZ\J QGhIP J h U�d°F Q K S V P d S K S DGaÂK#K`U S K P ô S DGU S U�VeH
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j<U@H�J ó JoK`Kea h7Q J Q F7Vti�U�V^]^K`FIV S U�i JoZ h U ò V¥J>=öfEa S DÕJ�Kea hIQ J SeP V`UIõ#_[FIa QGh�S DGaÂK�f�U"JLK^]
KeF�d°a¿J S U@fEa S D'U�JId`D<KeF7V S «"J�KeU S = ­ d�JoZÂZÂU�i S DGU¨U�W�ODO@S8QDO@Foñ S DGU@KeF7V S K P deD S D�J S K PGò KeF7V S K
dtFIV`VeU�K`ôÏF Q i S F3K PGò K`U S K
J Q i S DGU
d|JoV`VeaÂU�V`K*JoV`U*i�aÂK`etFIa QTS F S DRU�V`fEaÂK`UIõ�ä�FIV`U�FoðIU�V�W�U�JIdeD"F7ôÏU�VtJX]
S F7V À fEa S D%JoVea S^ó «[°kì�ì�ìx«D³ ¹ «EdtF7VeV`U�Keô�F Q i�K S F?K`FIH"U¶ñ PGQ d S aÂF Q À�? q =Ù­A@ Ê ì�ì�ì Ê =Ù­�B ¹ =Ù­oõ
gvñ�JLZÂZ h dtF Q i�a S aÂF Q JLZ�j�U�ý P J S abF Q K%JoVeU@K¥J S aÂK^ù�U�iÖfEDGU Q a Q�S U�VeôGV`U S U�i<a Q+S DGU P K P JoZ�fEJ ó a Q =3W
f�U*H�J ó JoK`KeFGdta\J S UC=�fEa S D S DGU*K`ôÏU�dtaúùûd�J S aÂF Q õ

g Q ì*å1í S DGU"KeU�H�J Q�S a\dtK%FLñ
J Q F ò etU�d S aÂK h aÂð7U Q<ò�ó J Q a Q a S a¿JLZ�F7V¥i�U�V^]^K`FIV S UXi JLZ h U ò VtJGõ
CEDGaÂK�JLZ h U ò VtJ%d�J Q"ò U òGP aÂZ S JLK�J%ý P F S aÂU Q�S Foñ S DRU[F7Vti�U�V ]�KeF7V S U�i S U�VeH JoZ h U ò V¥J-dtF Q K S V P d S UXi
ñyVeF7H S DGU�dtF Q K S J QTS K%J Q i S DGU�F7ôÏU�V¥J S F7VeK[FLñ S DGU-F ò etU�d S fEa S D+V`U�Keô�UXd S%S F S DGU-U�ý P aÂð7JoZÂU Q dtU
VeU�Z\J S aÂF Q i�Utù Q U�i ò�ó"S DGU%J��GaÂF7HOK�õ7c�U|U"æ îXè�ñyFIV�HOF7V`U*i�U S JoaÂZÂK�õ

ì*å#í@K P ôGôÏF7V S K[HOFGi P Z\JoV#Keô�UXdtaúùûd�J S aÂF Q KXõ'b Q F ò etU�d S H�J ó%ò U òGP aÂZ S ñyV`FIH F S DGU�VeK P Kea QRh
S DGV`U�U"i�aï��U�VeU Q�S HOFGi�U�K
d|JoZÂZÂU�i \ ORY�U�X-Q�U�X�S�Z�ÜÏWkQ|©2X-Q@Z�Ý�S�Z�Ü>J Q i4å��2Q��7õBCEDGU3ôRV`F S U�d S a QRh HOFGi�U



JoKeK P VeU�K S D�J S?S DGU%a Q a S a¿JLZ�K`U�H�J Q�S a\dtK?Foñ�JoZÂZ¶F7Z\iOK`F7V S K%J Q i�F7ôÏU�V¥J S FIV`K[VeU�H�JLa Q K[dtF7HOôGZÂU S U|Z ó
PGQ deD�J QGh UXi�WXa�õ U7õ Q F[J7iRi�a S aÂF Q JLZ7dtZÂF7KeU�i S U|V`H"K¶FGd�d P V h Z.Y�æDå6Z�î6j�J Q i Q F S U�VeH"K�JoVeU#a\i�U Q�S aúù�UXi
ò�ó@Q U�f:U�ý P J S aÂF Q K h Z.Y0U�Y�Z@ñ@å��@S8Y[Z.j�õRCEDGU[U|� S U Q i�a QGh HOFGi�UEF Q Z ó JoKeK P VeU�K S D�J S�S DGU|V`U*aÂK Q F
dtF Q ñ P KeabF Q W�fEDGU�VeU�JoK�å��2Q��%JoKeK P VeU�K Q F S DGa QGh õ

g Q JIiGi�a S aÂF Q+S FOH"FGi P Z\JoVea k J S abF Q ì*å1í>JoZÂK`FOK P ôRô�FIV S K*ô�JLV¥JLH"U S U�V`a k J S aÂF Q a Q J�K`FIôGDGaÂK^]
S a\d�J S U�iÖfEJ ó õÏ÷EFof�U�ð7U�VXW S DRabK´ñyU�J S`P VeU3fEaÂZÂZ Q F S*ò U P K`UXi�ñyFIV[F P V*ôGV`F ò ZÂU�H>õRCEDGU�V`U°ñyF7VeU7W�f�U
i�aÂK`ôÏU Q KeU3fEa S D�i�U�KtdtV`a ò a QGh a S õ

ì*å1í<abK-K P ôGôÏF7V S U�i òTó J¸K`Foñ S f�JLV`U"K ó K S U|H S D�J S aÂK òGP abZ S JLV`F PGQ iÕJ S U|V`H VeU�fEV`a S a QGh
U QGh a Q U7õ#ãRF7V S U�V`H VeU�fEV`a S a QRh U�JIdeD h d°F Q i�a S abF Q JoZ�j*UXý P J S aÂF Q abK�a Q�S U�VeôGV`U S U�i JoK@J�V`U|fEV`a S U
V P ZbU-a Q FIV¥i�U�V S F@V`U�ôGZ\JIdtU S DGU%ZÂUtñ S DÏJ Q i�Kea\i�U ò�ó"S DGU%V`a h D S D�J Q i"Kea\i�U7õÏCEDGU3ì*å1í"V`U|fEV`a S U
U QGh a Q U@K P ôRô�FIV S KPb � J Q i b � g*V`U�fEVea S a QGh õA}EU�fEVea S a QGh Foñ[J S U�V`H á aÂK%i�F Q U ò�ó V PGQGQ a QGhÂ�ä � ãED@ä h�á j�a Q�S DGU%ì*å1í"K ó K S U�H'õ

:A�`s ÿC%'$�v�¡�%'v.#8�u#69�&�#'BD#6$A/2%</2(�)�$,w"F �o#�&�: ��7*v.#�w�&�%.B
g Q F7Vti�U�V S F@JoôRôGZ ó ì*å1í S F�F P VEôGVeF ò ZÂU�H f�U*i�Utù Q U?ñyF P VEì
å1í@H"FGi P ZbU|K�õICEDGU?ù�V`K S F Q U?abK
d�JLZbZÂU�iOg`_øJ Q iOdtF Q�S JLa Q K h U Q U�V¥JLZ�a\i�U Q�S aúù�U|V[J Q i Q�P H ò U�V�K ó H ò FIZbKXõ7j<U*FIH"a S#S DRU�i�U S JLabZÂKXõ

CEDGU?H"FGi P ZÂUdb*äêfEDGa\deD@ôGV`F S U�d S K[g`_:dtF QTS Joa Q K S DGU*Keô�U�d°aqù�d�J S abF Q Foñ S DRU
å K óTQ�S J���õ7g S
aÂKEaÂZbZ P K S VtJ S UXi"a Q ô�JoV S a Q ã¶a h7P VeU;fGõGãRF7VEJ@dtF7HOôGZÂU S U*i�U�K¥d°V`aÂô S aÂF Q K`U�UOæ ¯|è`õ

g Q b*äÔf�U#D�JXð7U1K`F7V S K�QDZ'å�a;�2Q|XGFGORW[Z�Ü[Q|�2Q�X�J Q iP�2Q|X S DÏJ S JLV`U P K`UXi*ñyFIV�U Q�P H"U|V¥J S U�i*KeU S KXW
ñyFIV[K`U S K%i�Utù Q U�i>JLK*K PGò KeU S K*FLñ�F S DGU�V`K%J Q iOñyFIV[JoV ò a S V¥JLV ó,hyò JLK`a\d@j´K`U S K�õ � ZÂU�JLV`Z ó Q@Z'å�a®�2Q�X
J Q iEORW[Z�Ü^Q��2Q|X�JoVeU[K PGò K`FIV S KEFoñC�2Q�XXõ7CED P KXW�g-ÇEC�FGd�d P V`K[JoKEJ�dtF Q K S J QTS Foñ�KeF7V S �2Q|X�J Q i S DRU
a Q�S U�VeK`U�d S aÂF Q Ï JoK[J Q JLK`K`FGdta\J S aÂð7U%J Q i�d°F7H"H PRS J S aÂð7U�F7ôÏU�V¥J S F7VXõ

g Q F7V¥i�U�V S F'V`U�ôRV`U�KeU Q�S�hIP JoVti�U�i dtFIH"H�J Q i�K S DRU�KeF7V S KÆ�@å']���X�S¤Xxå�X�S8Y�Z J Q itU�Y�aPaòW[Z.Ý
JoVeU"a Q�S VeF�i P dtU�i fEa S DH�@å']|�RX�S¤X�å�XxS8Y[Z ò U�a QGh J�K PGò K`FIV S Foñ=U�Y�aPaòW[Z.Ý<dtF QTS Joa Q a QGh F Q Z ó'S DRU
JoKeK`a h7Q H"U Q�S dtF7HOH�J Q i�K�õ

CEDGU�H"FGi P ZbU#_*åLKCMOfEDGa\d`D@JoZÂKeF[ôGVeF S UXd S K#g`_ dtF Q�S Joa Q K S DGU�Keô�UXdtaúùûd�J S aÂF Q Foñ S DGUE_*åVKCM
K ó�Q�S J£��õ7g QOS DGaÂK#HOF�i P ZÂU�f�UED�JXð7U*JoHOF QGh F S DRU�V`K S DGU?K`FIV SIH ç \ Q´fEa S D@K`FIH"UEK PRòGS^ó ô�U�KEJ Q i
S DRU
KeF7V SKJ �R�@S¤Ü�Z'a�Q@Z�X�õ H ç \ Q1dtF Q�S JLa Q K S DGU*K`ôÏU�dtaúùûd�J S aÂF Q KEFoñ S^ó ô�U|K�õ J ���@S¤Ü�Z'a�Q@Z�X�dtF Q�S Joa Q K
S DRUEK`ôÏU�dtaúùûd�J S aÂF Q K1Foñ�Keô�U�d°aqù�dEF7ôÏU�VtJ S aÂF Q K�F Q V`U�Z\J S aÂF Q KXõ�CEDRUEH"FGi P ZÂU#_*åVKCM¸abK¶aÂZbZ P K S VtJ S UXi
a Q ô�JoV S a Q ã¶a hIP V`U;pRõ

CEDGU1Z¿JLK S H"FGi P ZÂU�aÂK�C�}dbiÇ[c*fEa S DGF PGS¶Q U�f®K`F7V S KXõog S F Q Z ó dtF QTS Joa Q K S DRU#K`FIV S K�ñyV`FIHtb*ä
h U|� S U Q i�UXi'j[J Q i@_*åVKCM1W7KeF7HOU�ñyU�f Q U|f�F7ôÏU�V¥J S aÂF Q K�J Q i S DGU?U�ý P J S aÂF Q K#VeU�ôGVeU�K`U Q�S a QRh"S DRU
U�ý P aÂð7JoZÂU Q dtU ò U S f�U�U Q ù Q JoZ�å K`ôÏU�dtaúùûd�J S aÂF Q K*J Q iO_*åVKCM1õGCEDGU*U�ý P J S aÂF Q K�JLV`U*aÂZbZ P K S VtJ S UXi
a Q ô�JoV S a Q ã�a hIP V`U�îEfEa S D*ôGVeabH�JoV ó ñyFGd P K�F Q VeU�dtF7Vti3J Q i?V`U�Z\J S aÂF Q*S^ó ô�U|K�W�JId�dtU�KeK#U��GôGVeU�K`KeabF Q K
J Q i S V¥J Q K¥JId S aÂF Q K�õ�ã¶a h7P V`U�¯�aÂZbZ P K S VtJ S U|K S DGU%dtFIH"ôGZÂU S U[K`FIV S DGaÂU�V¥JLV¥deD ó a Q C�}dbÙÇ?c�õ

L M>Þ#Û[áG�eà���â`Þ#Û

CEDGU*f�F7V-�"i�U�K¥dtVea ò U�i¸a Q@S DGaÂKEô�JoôÏU�V�aÂK ò JLK`U�iOF Q J S DGVeU�U*K S J h U*K¥d°U Q JoVeaÂF�ñyF7V S DGU*i�U�ðIU�ZÂF7ô�]
H"U QTS Foñ�iGJ S J ò JoKeU�JLôGôGZÂa\d�J S aÂF Q K ó K S U�HOK�õ

r CEDRUEù�VeK S K S J h U[dtF Q K`aÂK S K�a Q@òRP aÂZ¿i�a QRh J-dtF Q d°U�ô S`P JoZ�i�U�Kea h7Q a Q K`FIH"U�DGa h D�]^ZÂU�ð7U�ZÏi�U�K`a hIQZ\J QGh7P J h U7õÏg Q F P V%d�JLK`U S DGaÂK%Z\J QGhIP J h U%aÂK S DGU"i ó�Q JLH"a\d�JoZÂZ ó U Q Vea\d`DRU�i'K`U�H�J Q�S a\d%iRJ S J
HOFGi�U�Z�C[_iM1õ.b dtF Q dtU�ô S`P JLZ�i�U�Kea hIQ KeDGF P Z¿i ò U J PGS FIH�J S a\d�JoZÂZ ó@S VtJ Q KeZ¿J S J ò ZÂU%a QTS F�J Q
a Q a S a¿JLZGñvF7V`H�JoZGKeô�UXdtaúùûd�J S aÂF Q õ
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r CEDGUEKeU�dtF Q i�K S J h UEdtFIH"ôGVeabKeU�K�K S J Q iGJLV¥i�VeUtù Q U�HOU Q�S V P ZÂU�K S D�J S i�aÂVeU�d S�S DGU[d°F7H"ôRZbU S aÂF QJ Q i+HOFGi�aúùûd�J S aÂF Q Foñ S DGU@a Q a S a¿JLZ�ñyFIV`H�JoZ�Keô�UXdtaúùûd�J S aÂF Q<S FofEJoVti�K%J Q aÂH"ôGZÂU�HOU Q�S J S aÂF Q
a Q J�Keô�U�d°aqù�d�abHOôGZÂU�H"U QTS J S abF Q Z\J QGh7P J h U7õRg Q F P V
d�JLK`U S DGU-ñyF7VeH�JLZ�HOU S DGFGiOaÂK
å�J Q i
S DGU3aÂHOôGZÂU�H"U Q�S J S aÂF Q Z\J QGhIP J h U*abK S DGU3VeU�Z\J S abF Q JoZ�iGJ S J ò JLK`U�ôGV`F h VtJoH"HOa QGh Z\J QGhIP J h U
_*åLKCM#õ
r CEDGU-Z¿JLK S K S J h U�dtF Q KeaÂK S K?a Q J@deD�JoVtJ7d S U�V`a k J S aÂF Q Foñ.K P 	�dtaÂU Q�S Z ó V`Utù Q U�i�K`ôÏU�dtaúùûd|J S aÂF Q KJ Q i S DGU�aÂV[J PGS FIH�J S a\d S V¥J Q K^ñvF7V`H�J S abF Q a QTS F3U|��UXd PGS J ò ZÂU3iGJ S J ò JoK`U-ôGV`F h V¥JLH"KXõ
j�DRabZÂU S DGU�ù�VeK S%S f�F�K S J h U�K-f�U�VeU"i�aÂK¥d P K`K`UXi<a Q æÂç�p|è�f�U@dtF Q dtU Q�S VtJ S U"F Q<S DGU�Z¿JLK S K S J h U7õ
CEDGU+deD�JLV¥J7d S U�Vea k J S aÂF Q Foñ*abHOôGZÂU�H"U QTS J ò ZÂU�K`ôÏU�dtaúùûd�J S aÂF Q K�dtF P Z\i ò U>JId`DRabU|ð7U�i ò�ó VeU�ôGV`U°]
KeU Q�S a QGh _*åLKCM<Z\J QGh7P J h U%dtF Q K S V P d S K3a Q å:fEDGa\deD>i�Utù Q U�K%J@KeU�H�J QTS a\d[UXý P abð7JLZÂU Q dtU7õÏCEDGU
S V¥J Q K^ñyFIV`H�J S aÂF Q fEJoK�JId`DRabU|ð7U�i ò�ó VeU�ôGVeU�K`U Q�S a QRh"ò F S D S DGU*å�J Q i S DGU%_*åVKoM+Z\J QRh7P J h UEa Q
J PGQ aúù�U�iOFIV¥i�U�V ]�KeF7V S U�i'JoZ h U ò V¥J-K P deD S D�J SES DGU%KeU�H�J QTS a\dEU�ý P aÂð7JoZÂU Q dtU�K[dtF P Z\i ò U P K`UXi+JoK
h dtF Q i�a S aÂF Q JLZ j�V`U�fEVea S U%V P ZbU|K�õ�ãRF7V S DGaÂKEô P Veô�FIK`U%f�U P K`U�iÖì
å1í�õb[Z S DGF PGh D�f�U*H�JIi�U*K`FIH"U[VeU�K S V`a\d S abðIU JLK`K P H"ô S aÂF Q K�a S dtF P Z\i ò U%KeDGFof Q�S D�J S[S DRU3J P ]
S F7H�J S a\d h U Q U|V¥J S aÂF Q Foñ
_*åLKCM:ôGV`F h VtJoH"K-abK�ôÏF7K`Kea ò ZÂU7õ#÷EFof�U�ð7U|V�W S f�F+KeU�ð7U�VeU+ôGVeF ò ZÂU�HOK
JLV`aÂK`U7õ

r å'i�F�U�K Q F S ôGVeFoðTa\i�U�J Q�ó[Q F S aÂF Q FoñGF7V S DGF h F Q JoZoôÏU�V`KeaÂK S U Q dtU7õ�ì P V.JLôGôGV`F�J7deD*DGU�VeU�H�J7i�UU�ðIU�V ó�S DGa QGh ôÏU�VeK`aÂK S U Q�S W#fEDRa¿deD<aÂK�ô�FIK`K`a ò ZÂU7W òGPGS�Q F S%P K`U°ñ P Z�a Q ôGV¥JId S a\dtUIõ�CEDGU�V`U°ñyF7VeU7W
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