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?R,/EQ*o,/ZzSn25=1?6.59L*5XjXoEQ46p5EQX>0AM5EG,DEi;>*o,6;�EG*�0H7>0H4]u�X>46;y@�9<*1XC?R,DEGBD�w~�)+*�?R=5BD.kEQ46BD.59z,/0HBH,/=1460N?H[l?62FEQBH0
=5?6EQX>0�9<*5BH460NEQ?60H?nEQ?]S:Wk21,6;Q,/9LBeEQZLZLSg@�9L,6.(,/9<WO0Q[�EQ*5M�?6;�BeEQ*5*1;Q,jpr0�pw;>=5*5M10NM�plS�E�BH;>*5?R,/EQ*o,
9<*�EQ*�EQ4Rp59L,64/EQ4R9<ZzSkZL;>*5X�?R9<W-=5Z<EG,/9L;>*�~
ÇF;>4�9L*5?R,/EQ*5BH0Q[G,6.50J�546?R,�7>0H46?69L;>*n;GU5,/.50Að�0H*5M5=5ZL=5W	EQ46BD.59z,/0HBH,/=1460Cä à�âQáxå .5EQM�,6.59<?b2546;Qp5Z<0HWt[

?69L*5BN0hEQZ<Zqp14/EQ*5BD.10N?�EQ*1M|W{EG*lS!M5EG,DE�;>2r0H4/EG,69<;>*1?O21=5?6.50HM 9<*1U\;Q46WkEG,/9L;>*�;>*o,/;�E   XoEQ4RpFEQX>0
?R,/EQBD�l¡�@�.59<BD.(BH;>=5ZLMh*5;Q,Ypr0�=5*5BH;>Wk21=1,/0HM(08�KBN0H21,jpoSh4R0H7>0H46?R9<*5X�,6.50n0H*l,69<4R0n254R;KBH0N?6?R;>4N~CaK;
;>*50jBH;>=5Z<Mg*5;G,q@�469L,60TE�BH;>*5?],DEQ*o,Ru�?62FEGBN0TZ<;:;>2�[KU\;Q4q08�1EQWO25Z<0G~
`�EG,/0H4k7>0H46?R9<;>*5?{;QUjð�0H*5M5=5ZL=5W Ee7>;>9LM50NM ,6.59<?k2546;Qp5Z<0HW plS EQZLZ<;y@�9<*5X_XoEG46pFEQXQ0tMFEx,DE�,6;

pw0�=5*5BN;QWk25=K,/0NM�9<*�?R;QUç,+@AEQ460G[AEQ*1M�poS�=1?69<*1X(2FEQ9<4R0NM!p546EQ*5BD.50H?�,6;�Ey7Q;>9<M�,6.50gX>0N*10N4/Ex,/9<;Q*
;QU�XoEG46pFEQXQ0kM5=1469<*1XfBN;>*o,646;>Z�ÈF;y@º;>2r0H4/EG,69<;>*1?N~��q.59<?T,+SK2w0�;QUqp14/EQ*5BD.19<*5Xf9L?-EQ*s9<WO2r;>4],DEQ*o,
BN;Q*5BN0H21,Y9L*�46087>0N4R?69Lp5Z<0T9<*5?],/4R=5BH,69<;>*�?R0H,/?PEQ*5M�M50H?60N4]7>0H?PU\=54],/.50H4cM19<?6BH=5?6?R9<;>*�~

ËqÌ+ò3Ì+ò 6ÝÕKÐ
Ó879�iÙ�Ò]ÏFÐ�ô ×iÏFÙ�óiÚwÛiÐ�Õ
�q.50jBN;Q*l,646;>Z�È5;�@Ý9<*5?],/4R=5BH,69<;>*5?q?R=5BD.fEG?qp54/EQ*1BD.50N?YEQ*5MnëR=5WO25?q9<*g*5;>4RW{EGZ�EQ4RBD.59L,60NBN=1460N?PEQ4R0
X>0H*50N46EQZ<ZzS�*5;Q,c4R0H7>0H46?R9<p5ZL0Q[Vpr0HBeEQ=1?60-ExUç,/0N4�p546EQ*5BD.59L*5X�,/;kE�ZL;KBNEG,/9L;>*�[:,/.50H460T9<?�9<*gX>0H*50N46EQZ�*5;
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@AEySg;GU�,60NZ<ZL9<*5X�@�.59<BD.�;QU�W{EQ*oS�2w;>?R?69<p1Z<0CZ<;:BeEx,/9<;Q*5?A;>*10TWO9<XQ.l,3.FEe7>0Tp54/EQ*1BD.50NM�U\46;>W�~
:<;>=5?A@CBEDGFH=5@>IJDLK " *50(@AEeS',6;!W{EQ�G0�p14/EQ*5BD.10N?h4R0H7Q0N46?R9<p5ZL0�@J;>=5ZLMÉpw0(,/;!,/4R0eEG,�0H7Q0N4]S
p546EQ*5BD.�Z<9L�Q0YE-?6=5p54R;>=1,69<*50PBeEQZLZ [:9<*k,6.FEG,3,6.50CEQM1M5460H?6?qp546EQ*5BD.50HMgU\4R;>W ß ,6.50i;>ZLMk7GEQZ<=10Y;QU�,/.10
254R;>X>4/EGW¿BN;>=5*o,60N4N[r;>4cðdö æ pw0NBN;QWk0H?Y25=5?R.50NM(;Q*l,6;�EO?62w0NBN9<EQZ�?R,/EQBD�V[�EQZL;>*5X�@�9L,/.�,/.50T7GEQZ<=50
;QU�E�p546EQ*5BD.{BH;>=5*o,/0H4J,6.FEG,d.FEQ?dpr0H0N*��G0N0H259<*5XT,/9LWk0q?R9<*5BH0c,6.50Y254R0H7:9<;Q=5?Jp14/EQ*5BD.�~�)+*{46087>0H46?60G[
@�.50H*�,/.50ip14/EQ*5BD.�BH;>=5*o,/0H43460NEQBD.50H?q�N0N4R;5[1;Q*50Y2w;>25?A,6.50Y21460H7:9L;>=5?qðdö EQ*5M�p14/EQ*5BD.�BH;>=5*o,/0H4
7GEQZ<=10N?3U\46;QW�,/.50j?],DEQBD�V[F@�.59<BD.�=5*5M1;K0H?�,6.50jp54/EG*5BD.�~
^i9L0N469ùøú?P;>469LX>9<*5EQZbð�0N*1M5=5Z<=1W EQ4RBD.59L,60NBH,6=5460-,6;K;Q�g,6.59<?iEQ25254R;oEQBD.�[�p1=1,jEe7>;>9LM50NM(,6.50-*50H0NM

U\;>4#,6.50qp546EQ*5BD.OBN;>=5*o,60N4�poS�25Z<EQBN9L*5Xi?62w0NBH9�EQZ   BN;QWk0vu�U\46;QWk¡i9L*5?R,646=5B8,/9L;>*5?�EG,Ip54/EQ*1BD.OM10N?R,69<*FE�u
,/9L;>*5?H~J�q.50H?60n@J;>=5ZLM�,6469LX>X>0N43,6.50T2r;>21259<*5XO;QUb,/.50T;>ZLMhðdö'7GEQZL=50C@�.50N*t0N*5BH;>=5*o,/0H460NMf@�.10N*
46=1*5*59<*1XO9L*g460H7Q0N4R?60Q~

MP*1U\;Q4R,/=1*FEG,/0HZLSQ[�,6.5;>=5XQ.�9z,j9<?i?R9<WO25Z<0G[�,/.50�p14/EQ*5BD.�?R,/EQBD�(EQ252146;oEQBD.�9<?C*1;Q,�EQ?RS:WO21,/;Q,69zu
BeEGZ<ZLSk0H�OBH9<0N*o,cpw0NBeEG=5?60T;QUb,/.50j2w;Q,/0H*l,69�EQZLZLSOZ�EG46X>0i?R9<�H0T;GU�,6.50C?R,/EQBD��;QU�p54/EQ*1BD.t9L*1U\;>46WkEG,69<;>*
,/.5EG,iW-=1?R,Cpw0-WkEQ9<*o,DEG9<*50HM�~P�²Z<;:;>2t,6.FEG,i0v�K0NBN=K,/0N?ON ,69<WO0N?c@A;>=1Z<Mf4R0N�l=59<4R0QP ß N æ ?62FEQBH0
@�9L,6.�,/.59L?qEQ25254R;oEQBD.�[F087>0H*h9LUb9z,q;>*5ZzS�08�K25ZL9<BH9L,/ZzSOW{EQ*19<25=5Z<EG,/0H?3E�BN;Q*5?R,/EQ*o,P*l=5Wnpr0H4�P ß]àyæ ;QU
7GEQ469<EQp5ZL0N?N~
R S�T F�F T ;U=WVXVA;>Y,=Z@CB�K ��;h?6;>Zz7>0{,6.59<?�2546;>p1Z<0NW�[IEG*5M�Ee7>;>9LM�X>0H*50N46EG,/9L*5Xf08�:,64/EhXoEG46pFEQXQ0
MFEG,/EC;>*�0H7>0H4RS�p546EQ*5BD.O9<*5?],/4R=5BH,69<;>*�[o;Q*50�BeEQ*�,DEG�Q0q,/.50cEQ212546;oEGBD.k;QUw=5?R9<*5X[*W# 0]\_^a`	bc\ # 4 íed ^ %o~
�q.FEG,A9<?H[:,6.50PM10N?R,69<*FEx,/9<;Q*{;QU�0NEQBD.�p546EQ*5BD.�9L*5?R,646=5B8,/9<;Q*k?R.5;>=5ZLM�pr0PEQ*5;G,/.50H4Ap546EQ*5BD.�9L*5?R,646=5Bvu
,/9L;>*�[�@�.59LBD.Ö4R0HU\0N4R?kp5EQBD�s,/;(,6.50g;>469LX>9<*FEGZJ9L*5?R,646=5B8,/9<;Q*ÖEG*5M�,/EQ�Q0H?kBNEQ460g;QUYEQp5?R;>46p19<*5X(,/.10
;>ZLMÖðdö 7QEGZ<=50G[J;>4�2w0N4]U\;>46WO9<*1Xh,/.50gpFEGBD�l@AEQ4RM5?{p546EQ*5BD.�@�.50N*�46=5*1*59<*5X_9L*�4R0H7Q0N46?R0Q~Ö�q.50
460H?6=5Zz,/9L*5X�BN;>*o,/4R;>Z�ÈF;y@ BH;>*5?],/46=1BH,/?PEQ4R0CBN;>WO25Z<08,/0HZLS{,69<WO08u�?RS:WkWO0H,6469LBQ~
f Y,?gFH;>Y,h5iXYkjlDGF�;CmA@LF>m ; T DCK&�Y*oSC;GU:,6.50�=5?6=5EQZ>.59LX>.Ku+ZL0H7Q0NZQ25EG,6,60N46*1?b;GUK?],/4R=5BH,6=5460HMnBN;Q*l,646;>Z
ÈF;y@�BeEG*(pr0�9<WO25Z<0HWk0H*l,60NM�=5?69L*5X�2FEG9<460HMhp546EQ*5BD.50H?N~CÇ�9<X>=54R0 á ~ à ?6BD.50HW{EG,69<BNEQZ<ZzSg9<Z<ZL=5?R,64/EG,60N?
?6;QWk0(0v�5EGWk25ZL0N?H~ ñi0H,/EQ9<ZL0NM|0v�5EGWk25ZL0N?�;QUT?R;>Wk0(;GU�,6.50N?R0�BNEQ* pr0(?R0N0H*Ý9<*|,6.50(08�1EQWO25ZL0
254R;>X>4/EGW�9<*(÷ á ~on1[F2�~ ¢ n ¢ ~

pGqsrkFHB T ?tDGFH=kF T�uvT ?gFwK&� 4R0H7Q0N46?R9<p5ZL0�9<WO25Z<0HWk0H*l,/EG,/9L;>*h;GUAE�25Z<EQ9<*hBN;>*5M19L,/9L;>*FEQZ�?R,/EG,/0vu
WO0N*o, ß 9zU1xx,/.10N* æ 460N�l=59L460H?3,+@A;�p546EQ*5BD.g9<*5?],/4R=5BH,69<;>*5?H[1;>*10CEG,3,6.50Cpr0HX>9<*1*59<*5XnEQ*5M�;>*10jEG,3,/.10
0N*1Mt;QU�,6.50jpr;:M1S�;GU�,6.50CBN;>*1M59L,69<;>*FEGZ�BN;:M50G~JÞJ0HU\;>4R0i,/.50C�F4R?R,�p546EQ*5BD.�[5,6.50jBN;>*5M19L,/9L;>*�pw0N9<*1X
,/0H?R,60NMg9<?3BH;>WO25=1,/0HM�[5EG*5M�,/.50iM10N?69L*FEG,69<;>*�EGM5M5460H?6?�9<?JZ<;oEGM50NM�~#�q.50N*�9LU�,6.50iBN;Q*5M59L,69<;>*kUmEQ9<ZL?N[
,/.10Yp546EQ*5BD.�9<*1?R,/4R=5BH,69<;>*kBD.FEQ*5XQ0N?A,6.50YWkEQBD.59L*50P?],DEG,60Y?R;n,/.FEx,3pw0HU\;>4R0P,/.10Y*50v�K,39<*5?],/46=1BH,/9L;>*�[
,/.10qðdö�@�9<Z<Zlpw0A=52wMFEG,60NM-,6;i2r;Q9<*o,�,6;Y,/.10Ap546EQ*5BD.�EG,�,/.50J0N*5M�;QUF,6.50A)�Çtpr;:M1S>~#ÇF;>4�0v�1EQWk21Z<0Q[
,/.10PðdöÖBH;>=5ZLMOpw0�?R@AEQ252w0NMO@�9L,/.kEC460HX>9<?],/0N4�.5;QZ<M59L*5Xi,/.50�M50H?R,69<*FEG,69<;>*OEQM1M5460H?6?N~��q.10N*k@�.10N*
,/.10i?60HBN;>*5Mgp546EQ*5BD.�0v�10HBN=1,60N? ß ,60N?],/9<*1X-,/.50i?6EQWO0YBN;Q*5M59L,69<;>* æ [:9L,d,/;>X>XQZ<0N?d,/.50YWk;:M50Yp5EQBD�O,6;
*5;>4RW{EGZ#?60H�l=50N*o,/9<EQZ�;>2w0N4/Ex,/9<;Q*�[�EQ*5M_,/.10OBH;KM10�EGUç,/0H4i,/.50�?60HBN;>*1Msp546EQ*5BD.�=5*5BN;QWk25=K,/0N?j,/.10
BN;Q*5M59L,69<;>*gEG*5Mt=1*5Z<;oEGM5?3,/.50TEQM1M5460H?6?c;QU�,6.50C�F46?],cp54/EQ*1BD.�~
�q.50N4R0AEG460�E37GEQ469L0H,+SC;QUK?R,64/EQ9LX>.o,6U\;>4]@3EG46MjWk0HBD.FEQ*59L?6WO?�@�.59<BD.j@�9<ZLZG@J;>46�PU\;>4�Z<;y@3u+ZL0H7Q0NZ>9LW�u

25ZL0NWO0N*o,DEG,69<;>*�;GU�2FEG9<460HMkp14/EQ*5BD.�U\=5*5B8,/9L;>*FEQZL9L,+S�Z<9<�G03,/.59L?N~#��0�M50N?RBN4R9<pw0c;Q*50�9<*OEQ252w0N*5M19z�OÞY~
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If...then
y

If...then...else Simple loop
z

Subroutine call
z

Switch/case
z

BEQ

BEQ

BEQ

BRA
BRA

BEQ

SWAPBR

BRA BRA BRA

BRA BRA BRA

SWAPBR

BEQ

BEQ

SWAPBR
NEG

BRA

BRA

BRA

SWAPBR
NEG

RBRA

BRA

BRA

Reverse subroutine call

Ç#9LX>=5460 á ~ à �d�Yp5?],/46EQBH,P?6BD.50HW{Ex,/9<BH?P;GU�?6;>WO0j46087>0N4R?69Lp5Z<0TBN;>*o,646;>Z u�ÈF;y@�?],/4R=5BH,6=5460H?N[�=1?69<*1Xk,/.10
ð�)]aK� 9L*5?R,646=5B8,/9<;Q* ?608,�;QUC�P252w0N*5M59 � ÞP~É^�0N4],/9LBeEQZcEQ4R46;y@�?�460H25460H?60H*l,g?R0N�l=50H*l,69�EQZcÈF;y@�;QU
BN;Q*l,646;>Z�,6.546;>=1X>.t,6.50n254R;>X>46EQWt[F;G,/.50H4YEQ4R46;y@�?c460N21460N?R0N*o,C*5;Q*Ku+ZL;KBNEQZ�ÈF;y@ ;QU�BH;>*o,/4R;>Z ~|{C4/EeS
EQ4R46;y@�?�460N21460N?R0N*o,Y,6.50CÈF;y@�;QU�BN;Q*l,646;>Z�@�.10N*t,6.50jBN;:M50j9<?q4R=5*g9<*g46087>0N4R?60G~

pGqsrkFHB T ?}r T h~D T K `�9<�G0-9LU1xx,6.50N*�[�p5=1,j0NEQBD._;QU�,/.50-,+@J;gBN;>*5M19L,/9L;>*FEQZbp546EQ*5BD.50H?T9L?Y2FEG9<460HM
@�9L,6.'EQ*É=1*5BN;>*1M59L,69<;>*FEGZip54/EG*5BD.'@�.19<BD.Ý?R0N4]7>0N?�,/;!?60H2FEQ46EG,/0_,/.50(,+@J; EGZL,/0H46*FEx,/9L7Q0(2FEG,6.5?
,/.146;>=5XQ.�,6.50jBN;>*5?],/4R=5BH,N~Aa:0N0j,/.50j?60HBN;>*1MtM59<EQX>46EQW�9L*g�5X>=5460 á ~ à ~

� jQ�]F>@&B�rW@�=5D T DGFH=WF TkuUT ?,FwK&�q.50jM50H?R,69<*FEG,69<;>*gEGM5M5460H?6?�9<?qBH;>WO25=1,/0HMgpFEQ?60HMt;Q*�M5EG,DE1[
EQ*5MT@A0Jp54/EG*5BD.�,6;Y9L,b=5?R9<*5XPEPp14/EQ*5BD.�9<*5?],/4R=5BH,69<;>*j,/.FEx,#X>08,/?b9L,6?bM10N?R,69<*FEx,/9<;Q*TU\4R;>W�Ec4R0NX>9L?R,60N4N~
�q.50i0H*o,/4RSk2w;>9<*o,J9<?3E�Z<9L,60N46EQZFp54/EG*5BD.�,/.FEx,34608U\0N4d,/;n,6.50YM59L?62FEx,/BD.59L*5X-9<*1?R,/4R=5BH,69<;>*O,/;-4R0NBH0N9L7Q0
BN;Q*l,646;>ZwU\46;>Wº9L,N~I�3,q,/.10i0N*5Mg;QU�,6.50CBeEG?60Cpw;KM1SO@J0Cp54/EQ*1BD.g,6;�EnZ<9z,/0H4/EQZw2r;Q9<*o,39L*{,/.50C;Q=1,/0H4
BN;Q*l,608�:,qEx,J@�.59LBD.{,/.10YEQM1M5460H?6?3;QUr,/.50P0N*5M{;QU�,6.50YBNEQ?60Ppr;:M1S�9<?d=5*5BH;>WO25=1,/0HM{pFEG?60NM{;>*{,/.10
?/EGWk0CMFEx,DE�,/.FEG,q@AEQ?�=5?R0NMt,6;�BN;>WO25=1,60j,6.50j?R,/EQ4R,PEQM5M1460N?R?N~

� � u VXh T h~Y!Y�V8K&�º?69LWk25ZL0�Z<;:;>2 ß ?R=5BD.�EQ?�EhÇ " è Z<;:;>2 æ .FEG?T,6.50k?6EQWO0k?],/46=1BH,/=1460�EG?
EQ*�)�Ç�0v�KBN0N2K,P,6.FEG,�,/.50Tp546EQ*5BD.50H?YEG,�,6.50�?],DEQ4],PEQ*5M�0N*5MtEQ460TEQB8,/9z7QEx,/0NMtEG,cM59zÊ�0H460N*o,�,/9LWk0H?N~
�q.50C�F4R?R,�p546EQ*5BD.�,/0H?R,/?cE-ZL;K;>2:u+0N*o,64RSkBN;>*5M19L,/9L;>*�[KEQ*5M�,/.10C?60NBH;>*5MtE-Z<;:;>2Ku�08�K9L,ABN;>*5M19L,/9L;>*��
,/.10N?60kW{EeS_;>4jWkEeS_*5;Q,�pr0O9<M50H*o,/9<BNEQZ ~O� .50N*�@A0O�F46?],-.59z,j,/.50O9<*59z,/9<EQZ#p546EQ*5BD.�[�,/.50OZ<;:;>2Ku
0N*o,64RSfBH;>*5M59z,/9L;>*h?R=5BNBH0N0NM1?nEQ*1M(EQZ<ZL;y@�?Y=5?C9L*l,6;k,6.50�pr;:M1S�;QU�,/.10-Z<;:;>2 ß ,/.50np54/EQ*1BD.�9L?Y*5;G,
EQB8,/9L7GEG,60NM æ ~P� .50H*f@A0n.59L,c,/.50�,/4/EG9<Z<9L*5X�p54/EG*5BD.�[�9z,i?R.5;>=5ZLM(EQBH,69L7GEG,60�9zUI@A0-EQ460T,/;�2w0N4]U\;>46W
EQ*5;G,/.50H4-Z<;:;>2s9z,/0H4/EG,69<;>*�~t�s0�XQ;(pFEQBD�s=12�,/;h,6.50��F46?],�p546EQ*5BD.�[�@�.59LBD.�?R.5;>=5ZLM�*5;y@�EQZ<?R;
pw0�EGBH,/9z7GEG,/0HM�[1,/;�4R0NBN0H9L7Q0�=5?H~J�q.10T2146;:BN0N?R?P4R0N2w0eEG,6?P=1*l,69<Z�,6.50C�F*FEQZ�p14/EQ*5BD.tBN;>*1M59L,69<;>*�UmEQ9LZ<?
ß ZL;K;Q2�08�K9L,�BH;>*5M59z,/9<;Q*�?R=5BNBH0N0HM5? æ EQ*5M�@A0jUmEQZLZ�;>=1,c;QUb,/.10TZL;K;Q2�~
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