
� �������	� 
���
 
���������������� ����������� ��! �#" 
$�%�

&���
�'��(��" )

*,+.-0/2143654798;:<+.=

>@?BA

CEDGFIH%JLKNM�OQPSR�TVU�JLK

W@XZY

[�\

Y]Y

\_^a`

AZb

>@?@c]b

\_^d\

b@e

W@f

gh\_i

c

Y

e

X

iZ^0j9k

X

cmlnc

Wpo

e

`

Y]q

iV\sr

A

j

?@c

ftW

e

`

o

rIu

lncv?

jxwzy

c

w{[

?

^aj

b

W

AVb}|{~

\_^

YG•

\

c]b

€

Wpo•X

^

e

k

W

e

j‚k

X

cmƒ

W

e

iV\

f„W

e

`

o…X

A‡†

r

A

j

?@c

f„W

e

`

o

ˆ

A

`

>

\

c

Y

`

e

k

W

emƒ

W

AZA

iV\_`

f

‰‹Š

c

`Œ^L•_Ž@Ž@Ž

••\

eGc

\

X

\

c’‘zlnc]?

jIwzy

c

w{[

?

^dj

b

W

AVb}|{~

\_^

YG•

\

c]b





���������
	���
�����
���
������

���0+���= ��:!�‚+"�$#‹1&%0/"')(014=�:+*�+"�9=$#�+.= ��1&%�=�= �0:,�0:</2- 5-(�')�.%0-0-h1•79= 10/1�9:32•:<7 54/z-h: 1•-0/.:0465•+.77�v= 1-/ 54/./98

:;#%50(V=�= 1 = � 50(=<#3?>@�.%0-h: 7.2‡+"�‚1•7�5 = =7�0:BA�(0+"24: 7.�‚+.=C> 10/ED�5 =‚: 7‚/.1Q1=8GFS5-( 50' 5=8IH 7‚10/ :3�7�91•7(*,7!4�Hz:<= :<7

J�%���7!8K/ 147��0+"�%1&%�=7�9= 50(�'0+"(�LB�7%�-0-;1479=�50(='ML&%0+"' 50(�N<:04PO :�#S5-��5}7‚:3�‚1&%07.N :Q/ 147‹= :3NR��(0+"Np54/I'0+��.N!%��.�‚+210(��

50(�'�= 5-%�L&�V=�3 :���1S# = 1 54-0-0791V50NR� 50(�'#7‚: 54/2+"�‚:(5T�7N<+2:!(V=‚+"UVN(-0791XW9:!N’=Y4

: =7� 50(�<�H 7‚10/ :3�7�‚147 *,734ZD 1•/[/\LV50(�L^]E_;: /"�‚8h: 77L`#6��1aN<1Q1477'0+"( 5 = :3�6= ��:bD�5 =‚: 7‚/.1Q1Xc�d 50(=(��0: +.3

:e*KNR� 5-(�L•:�5-(�'f< : :<-�� +Œ= 5 /2+"24:04�O : +���5 /��‚1 3g>h�.%0-h: 7.2‡+"�‚1•7#5 =�= ��:iA�(0+"24: 77�9+.=C> 10/Bd 50(=(��0: +.3@8

j

: 7‚3 50(k>&4

:�54/��91 = �050(�<#3g> 79:p50'�: 77�38lH 7‚10/ :3�7�91•7(*,7!4�m�+"NBO 14/.=�50(�'nH 7‚1-/ :!�7�91•7„*,7!4�o‡= :<-��0:3(id 50(�(p8{5-(�'

H 7‚10/ :3�7�91•7�*,7!4

j

1•77'010()F%147‚3 50NR<q/ 1•7S=7�0: +.7;245 /�% 548�/2:�N<1•3 3 :!(V=7�!4

5V%079=7�0: 793 1•79:g:s= �050(�< 54/2/n3g>r/ 7‚+.:!(�'�� +�(bFS5-( 50' 5	5-(�'

j

:<7‚3 50(k>s/ 1•7 =7�0: +.7QN 10(��9= 50(V=t�7%0-0-h1•7v=

50(�' :!(�N<1&%07‚50L•: 3 :!(V=!4$u$�7�0+[/PO�547vW9+n-07‚1w2‡+�'0:3' 3 :,#�+Œ= � 5xN 10(��9= 50(V=Qy 1w# 10/ =‚:!NR��(�+�Np5 / +"(=/ 1•7‚3 5 =‚+21&(

50��#‹: /./ 50�„5�/�%�(=NR� -05479=7(0: 734zF�� 5479/2:3�t5 1479= +"()#%50��#�+2/2/.+�(�L = 1{�.�01w# 3 :}= � 5 =t:$N 50(b�9= +./2/z+23 -07‚1w24:

3g>MoK|}% 50�.�{�7<Z+2/./��S5-(�'6= 5-%�L&�V=s3 :,5g'0+[_L:<7‚:3(Z=S-;:<77�‚-h:!N’= +[2•:(10/
FS50(050' 5=4m*,1•7914= ��: :$D +./28��‹8;:</2+.:32•:3'

+�( 3 :650(�'�79: 3 +�(�'�:!'�3 : =7� 5 = = �0:<7‚:	+"�}5@#‹1•79/�'�10%�= �9+�'0: 10/6N 1•3 -�%�=‚: 7?�7N +.:!(�N<:08E#6�0+"NR��+��?|}%0+.=‚:

/ 50�.N +�(05 = +"(�L�4

: 54/��91}= � 5-(�< 3?> /2548	3 5 = :3�!8�d +�(�L=8�*,1•7914= 5 50(�'{�z1•3r8�50(='	= �0:,:+*KNR� 50(�L•:��v= %�'�:!(V=6LV50(�L?/ 7‚1•3

d 50(=(��0: +.3@8�m 54/[/~8=u$NR�0+23r8�••50(@H :’= : 7 50(�'@d +"NR� 54:</94

u�/./0= �0+"�P#‹1&%0/"'q(01 =€�05w24:�8h: :3(	-;10�7�‚+.80/2:�#�+Œ= �01&%Q=‹3?>…- 5479:!(V= �38K#6�01 :!(�N<1&%07 5-L•:!' 3 :�= 1,�‚:<: = ��:

#‹1•7‚/"' 5-(�'@�.%0-0-h1•79=‚:!'#3 :�#6�0+./2:�'�1•+�(�LT�91�4

+.+2+





���������
	��




�����������������������

�

������ 

O +.: 793 +Œ= 24: 7.�‚+�NR��: 7‚: +�NR�p8�'0+.:@241•7‚/.+2:!L4:!(�'0: *,+2-�/21•3 547‚8h: +Œ=…1&��(�: O +./"/ :#*,7‚+Œ=‚=‚: 7 %�(�' (}%07 3 +Œ=x'�:!(

50(�L4:!L•:<8;:3(0:!("!�%0:</2/.:!(t%�(�'gO +2/[/\�‚3 +.=9= : /"((50(�L4:3/ : 7v= +"L4=$#!%g�0548;:3(p4 u /2/.:�o‡= :</2/2:3(p8X'0+2: 50%���'0:3(%!�%0: /./2:3(

:!(V=7(01•3 3 :3(r#6%07.'0:!(G8 �9+�(�'#54/"���‚1•/"NR�0:,<4:!(=(Z=‚/2+"NR�@L•:<365-NR�Z=6#‹1•77'�:!(p4‹*,+2:3�‚:tu�798;:<+.=6� 5 =�+"(rL4/2: +"NR�0: 7

1 '0: 7'& 50�=(0/2+"NR�0: 765 1•793 (01 NR�@< : +�(�: 7�H(& %K/\%�(�L&�98;:3�)& 1•77'�:t241•77L4: /2:3L•:!(G4

D�5 = :<7‚/21‡1�8K'0:!(+*-,�41u -07‚+./�*�.�.�. /,/2+[2•:<7�oKNR�}%��9=‚: 7

2





� � � �����1�G�

F%1&(�N3%07‚79:!(V=�-07‚10L•7 543 � 547‚: (�1&(KcC'�:<= :<7‚3 +�(0+"�9=‚+�N04h���0+"�	+�� 5i�9+�L&(0+[UVNp5-(Z=61•8��v= 50N</2:)'=%07‚+"(�L�= ��:

'0:<8�%�L&L•+"(�LTN3> N /.:08V�9+�(�N<: 5-( :<7‚7‚147s3 +"L&�V=�(014=�7‚:<1KN3N!%07�+"( 5z�.%08��‚:3|}%0:!(V=(:+*�:3N!%�=‚+21&(G4

:C( =7�0+�� = �0:3�‚+��38‡54-0-0791V50NR�0:3�P/ 147 7‚:<-0/ 5Y>‡+�(�L�N<1&(�N3%07‚79:!(V= -07‚1&L47 543 � 5479:s:e*�543 +�(0:3' 5-(�'…= �0:�'0:3�‚+"L&(

50(�' +.3 -0/.: 3 :!(V= 5 = +210( 10/����
	���
€8h= �0: oK�0547‚:3'`d :<3 147.> u -0-0/.+�Np5 = +210(bm�:<-0/ 5Y>‡+�(�L{�z1‡1•/ / 1•7
�lF����

-0791&L•7 5 3x�s+"�s-07‚:3�‚:!(V=‚:!'p4

m�:<-0/ 5Y>‡+�(=Lt+"�m5,%=�‚:3/\%�/ =‚1Q14/08;:3Np50%=�‚:�+.=m54/./21w#6� = ��:�Ne> N /2+"Np54/='0: 8�%=L&L•+�(=L}54-�-07‚1V5-NR� =‚1t8h:�54-0-0/.+2:3'

= 1sN<1&(�N!%�7‚7‚:3(V= 54-�-0/2+"Np5 =‚+21&(��34zoQ+"(�N :zN<1&(�N3%07‚79:!(V= 5 -0-0/2+"Np5 =‚+21&(=�,5479: (�1&(KcC'�:<= :<7‚3 +�(0+"�9=‚+�N08;+.=„3 5Y> 8h:

� 547.' = 167‚:!N<7‚: 5 = :…5-( : 797‚1•7$�‚+.=7% 5 =‚+21&(p4�: / = ��:B�‚1&%�77N :?/ 1•7$(�1&(KcC'�:<= :<7‚3 +�(0+"�‚3 +"��7‚:3N 1•7.'0:!' 5-(�'n�7%08 c

�‚:3|}%0:!(V= /[> 7‚:<-07‚1 '�%�N<:!'p8{= ��:…:e*�50N<=t1•7.'0: 7�10/%:+*Q:!N!%Q= +210( N 50(b'0:<=‚: 793 +"(0+��v= +�N 54/2/[>�8;:…79:!N<7‚:p5 = :!'G8 5-(�'

3B%0/Œ= +.-0/2: :e*Q:!N3%�= +.1&(�� 10/;50( 5 -0-0/2+"Np5 =‚+21&(,/ 1•7•=7�0:s-�%079-;1&�9:s10/h+�(��9-;:3N<=‚+21&(…5-(�'T'0: 8�%=L&L•+�(=L(+�� -h1&�7�9+280/.:04

���
	���
 +�� 5 =‚1Q1•/l#6�0+"NR� 7‚:3N 1•7.'�� =7�0:g�.NR�0:!'=%0/2+"(�L	50N’= +[2Q+Œ= +.:!��50(�' :e*�50N<=�-;10�‚+.=‚+21&(#10/ = +23 :!�9/2+"N :!�

+�( 5��lF���� 54-0-0/.+�Np5 = +210(p4tJS50�9:!' 1&( = �0:3�‚:T' 5 = 5=8 = ��:…:e*Q:!N3%�= +.1&( 10/S5M%=(0+2-0791KN<:!�.�‚1•7(-0791&L•7‚543 N 50(

8h: 7‚:!N<7‚: 5 = :3'p4 :C(0-�%Q= 5-(�'E= +23 :)|}%0:<7‚+.:!�sNp50( 8h: 50( 50'�'�+.= +.1&( 54/��‚10%077N<:!�#10/,(01&(Kc '0:<=‚: 7‚3 +�(�+��‚3r4

F�%0797‚:!(V=‚/">&8;= �0:z%��9: 7,1-/����
	���
 (0:<:!'��,=‚1	:!(��.%07‚:…=7� 5 =�=7�0:!�9:z�‚1&%�77N :3�„8;:3� 5Y2•:…+�( 5M'0:<=‚: 7‚3 +�(�+��9=‚+�N

/ 50�.�0+21&(G4

2Q+.+



�

�

���

���

�

�����

�n+"(}%K*�+���5 7‚:3L•+��v= :<7‚:!'�=‚7 50'0:<365 77<	10/��{+�(}%��6���01•7�2 54/�'��34

A
	�:�� +"��5…7‚:!L4+��9=‚: 79:!'�= 7 5-'0: 3 5477<610/EA�(0+[*so > �9=‚: 3
�n54807‚5 = 1•79+2:3�!8�:C(�N-4

oQ1•/2547‚+"�S+���5…7‚:3L•+��v= :<7‚:!'�= 7‚50'0:<36547.<610/EoK%�( d +�N<7‚1&��> �9= :<3x�6:C(�N-4

:G79+[*�+"��5 79:!L•+"�9=‚: 7‚:3'#=‚7 50'�: 3 5477< 10/1o‡+2/2+"N 1&(

j

7 5 -��0+�N3��:C(�N04

2‡+2+.+



�����

����� �

�

� �




� �

u$: u 79= +[UVN +254/G:C(V=‚: /2/.+�L•:3(�N :

F;m�]ED F%1&(=N!%0797‚:!(V=�cG7‚: 50'Kc :e*KN /"%��‚+[2•:ec9#�7‚+Œ= :

*tF;] *,+"�9= 79+28�%Q= :!'rF%143 -�%Q= +�(=Lx]1(k2‡+2791&(03 :!(V=

5
:~5�/ 5•+.77�v=6:C(p8�5•+27.�9= /�%�=

���
	

���0:

j

	QAZoQ1&%�77N :+c �{:324: /z*,: 8=%�L&L•:<7

j

A$:

j

7 54-=�0+�N 54/pA��‚: 7�:C(V= :<7./ 50N<:

:�� / :C(0-=%�=
� /�%�=‚-�%�=

:]* :C'0:3(V= +"U0: 7

:]* � :C(V= :<7./ 50N<:}*,:3�7N<7‚+2-Q= +210( �z5-(�L&% 50L4:

:�o�/ :C(V= :<77( 5 = +210( 54/�o‡= 50(�' 5 77'0+"� 5 =‚+21&( /,77L•50(0+��‚5 = +.1&(

�

�
	 �

54/./2+�� �S*,:!J�%�L&L4: 7

/to=5 /,-h:!()oQ10/ =C#%547‚:,5 1&%�(�'05 = +.1&(

H�F H 7‚10L•7 543 F%1&%�(V= :<7

�����


 H 5479=‚+ 54/)/,7.'0: 7�]E2•:3(Z=$�z7 50N<: 7

m�H�F m�: 3 14= :tH 791KN<:!'�%079:BFS5 /2/

o :�F oQ1-/ =C#S5479:t:C(��9=‚77%�N’= +210( F%1&%=(Z=‚: 7

���
	���
 oK�0547‚:3' d :<3 147.>{u -0-0/2+"Np5 =‚+21&(=��m�:<-0/ 5Y>‡+�(=Lz� 1‡1•/

o � � o‡= 50(�' 5 77'r� :<3 -0/25 = : �n+.807 5 7.>

�lF���� d +"N 791qF�� �

+[*





� �����������
	

� ��
�������������������
 �

*&4 * ���0:t*,: 8�%=L&L•+�(=Lqo Np50(�'054/ 4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *

*&4�� *,: 8�%=L&L•+�(=Lzu�-0-0791V50NR�0:3� 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 �

*&4! F%1&(�N3%07‚79:!(V=,*,:<8�%�L&L4+�(�L 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  

*&4 , /�%�= /.+�(0:$4?4,4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ,

" #%$'&)(*��$'�,+-�.��/ 0

�K4 * d :!�.� 50L4:gH 50�7�9+�(�Lqo > �9=‚: 3 �B4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1

�K4 *&4 * J€%�L 	 :’= 4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1

�K4 *&42� u$L•1•7‚5 4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3

�K4 *&4� 

�����


 4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4

�K4�� oK� 5479:!')d : 3 1•7�>ro > �9=‚: 3 � 4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5

�K4��K4 * *(5 = 5 4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5

� 42�K4 *&4 * m�:!N 54- 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5

� 42�K4 *&4�� :CL41•7 4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 .

�K4��K42� /,7.'0: 7 4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�*

� 42�K4��K4 * *,:’= :<7‚3 +�(0+"�9= +"N�] *Q:!N3%�= +.1&( 4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�*

� 42�K4��K4�� :C(=�9= 5-(Z=$m�: -0/25Y> 4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *��

� 42�K4��K4! m�: -h:p5 = 5480/.:,oKNR�0:3'�%0/2+"(�LTu�/"L•1•7‚+Œ= �03 4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *� 

�K4��K4� m�:p5 /[cC�s+.3 :Qm�:<-0/ 5Y>‡+�(=L 4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *-,

�K4��K4 , o %03 3 547�> 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�1

6

��798:8

(;
��=<?>A@ �CB

 =4 * ��F�� � 4?4,4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�4

 =4 *&4 * H 791KN<:!�7�91•7 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�5

 =4 *&42� F%147‚1&%�=‚+�(0:3�g4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�5

 =4 *&4� � 50�.< ��4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�.

 =4 *&4 , F%/"%��9=‚: 7t4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��D

*Q+



 =4 *&421 o NR�0:!'�%�/2: 7 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��D

 =4 *&4�3 m�1•/./[c~5 1•7�#S5 77'sd :3NR� 50(0+"�‚3 4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��D

 =4��
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4,4?4,4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 � *

 =4��K4 * 5 : 5 = %079:!�f4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 � *

 =4��K42� H 5479=‚+.=‚+21&(0:3'�*,:!�9+�L&( 4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 � �

 =4��K4� J‹7‚:p5-<‡-h1•+"(Z=7� 4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 � �

 =4��K4 , F%143 3B%=(0+�N 5 = +.1&(sd :3NR� 50(0+"�‚3 �r4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 �� 

 =4��K421

j

	QA�*,:!J�%�L&L4: 7

��� 	

4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��,

 =4! oK%03 365 7.> 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��,

� � $�������
 " B

,�4 * F%1&(�N3%07‚79:!(V=�] 797‚1•7.�$4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 � 4

,�4 *&4 * m�50N<:gF%10(�'0+.=‚+21&( 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 � 4

,�4 *&42� 	�1 Hm791&L•79:!�7��4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��5

,=4 *&4��K4 * *,: 50'0/.1KNR< 4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��5

,=4 *&4��K4�� �{+[2•: /.1KNR< 4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ��5

,�4�� *,:!�9+�L&(

j

1V54/�� 4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  D

,�4��K4 * A�� 548�+2/2+Œ=C> 4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  D

,�4��K42� :C(V=‚: 7�c /,-;:<7 5480+./2+Œ=C> 4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  �*

,�4��K4� H /25 =7/ 1•793 :C(='0: -h:!(�'�:!(�N<:^4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  �*

,�4��K4 , u$N!N3%07 50Ne> 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  �*

,�4��K421 ] *‡= :3(�'0+.80+2/.+.=C> 4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  �

,�4! *,:!�9+�L&(rm�:!�9=‚7‚+"N<= +.1&(��h4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  �

,�4 , /�= �0:<7$5 50N’= 1•7.� 4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4   

,�4 ,�4 * FS5-%��‚:t/ 1•7 	 10(Kc]*,:’= : 793 +"(0+��93 4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4   

,�4 ,�42� A�(0+2-�7‚1 N :!�.�‚1•7�2 �!4€d@%�/.= +.-07‚1 N :3�7�91•7n4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  1

,�4�1 *,:!�9+�L&( 4?4,4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  1

,�4�1K4 * m�:!N<1•77'�+�(�L 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  1

,�4�1K42� m�: -�/ 5Y>‡+�(�L 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  3

,�4!3

j

:3(0: 7‚54/pu -0-0/2+"Np548�+2/2+Œ=C>�4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  4

,�4�4 oK%03 365 7.> 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  4

0 #%$'� �.� ���)
�� 6��

1K4 * *,:!�9+�L&(@F%1&(��9+�'0:<7 5 =‚+21&(=� 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4  �.

1K4�� �•5-�7<sF%79:p5 =‚+21&(#50(�' *,:!�v= 7.%�N<=‚+21&( 4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 , D

1K4! J%/21 NR<Z+�(�L 4,4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 , D

*�+.+



1K4! =4 * �,+2:</�'0+"(�L 4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 , �

1K4! =42� �s+.3 :3�‚/.+�N +"(�L 4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 , �

1K4 , o > �9=‚: 3 � 50�7<}� 4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ,  

1K4�1 :G3 -�/2: 3 :!(V= 5 = +.1&( 4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ,�,

1K4�1K4 * o‡10/ =C#S5 7‚:t:C(��9=‚77%�N’= +.1&( F%10%�(V= : 7 4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 ,�,

1 421K4 *&4 * o :�F /Q2•:<7.y 1w# 4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 , 4

1 421K4 *&4�� o :�F �{1KN 5 = +.1&( 4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 , 5

1 421K4 *&4! /,-�=‚+23 +��‚5 = +.1&(	50(='#=7�0:?oK:�F 4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 , .

1K4�1K42� m�:!N<1•77'�+�(�L 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1�D

1 421K4��K4 * m�:ecC]1(Z=‚7 50(V=$H 7‚1•8�/2: 3 4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1 �

1 421K4��K4�� d#: 3 1•7.>rd 50( 50L•:<3 :3(V= 4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1 �

1K4�1K4� 5 1•79365 =s10/ m�:3N 1•7.'0:!' *(5 = 5 4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1 �

1K4!3 oK%03 365 7.> 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1� 

� #%$�� &�(�� �)
�� 0.0

3=4 * O�>‡8079+�'su�-0-�7‚1V50NR� 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1 1

3=4�� H 7‚: -0547 5 =‚+21&(=�,4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1�3

3=4��K4 * oZ= 547v= +�(=LTm�:<-0/ 5Y>‡+�(�L 4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1�3

3=4��K42� H 79: - 5479+�(�L m�:!N<1•77'0:3' *(5 = 5 4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1 4

3K42�K4��K4 *

j

/2148 54/ *,:<8�%�L&L4: 7 4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1 4

3K42�K4��K4�� m�: -�/ 5Y>•:<7 /,8 W9:3N<= 4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 1�5

3=4! oKNR�0:3'�%0/2+"(�L 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 D

3=4! =4 * m�: -�/ 5Y>soKNR��:!'�%0/.: 7�4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 D

3=4! =42� �{1 Np54/ *,: 8�%�L0L•: 76'�%079+�(�L m�: -0/25Y>Q+"(�L 4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 �

3=4 , �s+23 :!�9/2+�N<:!��4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 ,

3=4 ,�4 * :G3 -0/.: 3 :!(V= 5 =‚+21&( 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 ,

3=4 ,�42� m�: -�/ 5Y>‡+�(�LTm�1•/2/ c~5 1•7�#S547.' 4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 4

3=4 ,�4� �s+.3 :3�‚/.+�N :3�;'�%079+�(�L m�: -0/25Y>i4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 4

3=4�1 H :<7./ 1•793650(=N :t'�%079+�(�L m�: -0/25w>‡+"(�Lh4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 4

3=4!3 oK%03 365 7.> 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3 5

B �:(��	� &�$
� $ � � ����
 ���

4K4 * H 7‚: -0547 5 =‚+21&( 4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3�.

4K4�� m�:3N 1•7.'0+�(=L 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 3�.

4K4! m�:<-0/ 5Y>‡+�(=L 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4 *
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� #%$�� &�(�� �)
���#%$ ( &���� � � $ B;0

5=4 * *,: 8�%=L&L•+�(=LTm�: 54/[c �s+23 :Qu�-�-0/2+"Np5 =‚+21&(�� 4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4 1

5=4�� �{+23 +.= 5 = +210(�� 4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4�3

5=4! H 1&�.�‚+.80+2/.+.= +.:!� 4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4�3

5=4 , m�: 54/[c �s+23 :�+"( �lF���� 4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4 4

5=4 ,�4 * 	�14= +.1&(�10/
�s+23 : 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4 4

5=4 ,�42� �s+.3 :+c]*,:eUV(0:!'#*,:</ 5Y> � 4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4 4

5=4 ,�4� m�:p5 /[cC�s+.3 :$�•5-�7<}� 4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4 4

5=4 ,�4 , o NR�0:!'�%�/2: 7 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4�5

5=4�1 *,:!�9+�L&(�10/ m�:<-0/ 5Y>‡+�(=LTm�: 54/[c �s+23 : 4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4�5

5=4�1K4 * m�:!N<1•77'�+�(�L 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4�5

5=4�1K42� m�: -�/ 5Y>‡+�(�L 4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 4 .

5=4!3 oK%03 365 7.> 4?4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5 D
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.=4 * 5V%�= %079:�D�1477<)4,4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5 �

.=4 *&4 * ]E_;:!N’= +"24:gm�: -�/ 5Y>‡+�(�L…10/
�s+23 :!�9/2+"N :!� 4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5 �

.=4 *&42� m�:324: 7.�‚:?]E*Q:3N!%�=‚+21&( 4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5 �

.=4 *&4� :C(�-�%�=$m�:<-0/ 5Y>‡+�(=L@4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5 �

.=4 *&4 , m�50N<: *,:’= :3N<= +.1&( 4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5  

.=4 *&421 *,:<8�%�L&L4+�(�LTm�:p54/ cC�s+.3 :64,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5  
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ug4 * 5V%�(�N<=‚+21&(rFS5 /2/ 4,4?4t4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5 1

ug4�� FS54- 50N<+.=C>�1-/ =7�0:?oK:�F 4,4?4,4?4,4,4?4,4?4,4t4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 5 1
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 =4 * m�%=(Z=‚+23 :to‡=‚77%�N’= %079: 10/•5 ��F�� � H 7‚1&L•7‚543 4?4,4,4?4,4?4,4,4?4,4t4?4,4?4,4,4?4,4?4,4 *�.

 =4�� H•547v= +Œ= +210(0+�(�L}10/
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#inc lude <. . .>

int shared;

5 uTask Task {
int val;
Task( int val ) : val( val ) {}
void main() {

shared = val;
10 }

};

void uMain::main() {
Task one( 1 );

15 Task two( 2 );
}
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Task Destruction

task termnates
blocking event due to timeslice
context switch

time

Task 3Task 2Task 1

Task Destruction

Task Destruction

Task Creation

Task Creation

Task Creation

blocking event due to yielding
task scheduled in

~• FP-=����m€<7d•	�0|U	<�)��=��� "�-�l��.‡�������)�$�������B�����



�

�

�����	��

���

���

�����������	�����

��������� 	�

������
����

�����ƒK������
„q "���?�,.[!�("����„q "��P* "�p���)������&* F�� "�M�% "�,C#�����;����=��
������=����� F�;��=�!����)’�=����+�]��=����
�,�
�����ƒ����&'�

�#�-�� d�% "���D7O�����;�#�- "�+�s��.
�
	<���)=��% F�-�w���<�)�*���,�G���Bc��l���}!#�L�����)�-�����)�DC����'���) F�%�����ˆ�%�������†c,��("=��

���-�$�%�����<•�� c,��("=��G "�ƒ�����)�����D7}•b�ˆ "�ƒ�����ˆ�
c-���_���)("�
c��,�q�ƒ�E�� "���u���,��„  F�ƒ!#�� F��P>!�("����„��)�O!o�)�B��=����

 F�$�������o�)���ˆ���)������&* F�� "�M�% "����("(dA-7�•b�ƒ "�ƒ&'�-���G�� FP-�� dK��B���+�]�E�� "���H�%����„g "�$�������)��=�(F���O���
	��ˆ�� "���)�G�%���

����������=�(F���E F�����)(F.r&' "P-�+�‰!#�N���-��a����
�%����&* F�� "�M�% F��7•���������
.:�-���,C��B�����`����������=�("���l������„G F�‰���)���-���������E F���

 F����=��� F’�=��] F�����+�� FK��)�E�������������)7

��������� ��
� !�#"$��


�


����

�������% F&*�)��(F "���)�U���Bc-�����]!#�����)���-�������IC����<��7��
.o F�+�%�������M�BCq!o�)�� F�����[�%���p=��� "’q=��� F�����+�% dK����[�,.o�����‰������„2C

 "�N�����s��=��������+�ƒ�o�-�� F�� "�-�>��.9�
	<���)=��% F�-�D7*�����*�)=��������+���#�-�� F�% F�-�> "�m���
�%�)��&' "���)�}!+A>�%���*�)�-�+�%���+�$��.

�%����������P-�%��& �)�-=��+�%�)�‰���)P- "�M�%���)7&%Š�‚���)c-�)��C������'���wc��,("=��
��("�-���Š F�9 "����=)('�� F���+�B75�•�� "(F("=��M�%���,�%���%�� "��C

�������� F�����0�%���������-�M�‰�����-P-�%�,&X�����‚�E�� "�'K�P-=����N€<7

�

7[•b.•�]�� "&'����(" "�)�E�<�)��=����‰��=��� "��P]�%�����h	<����=<�% "���v��.

�%����*,+.-0/ˆ�M���,����&'���+�BC+�%�����o�-�� F�� "�-�������s!o�� F�����+�� FK��)�*�,�[!o�) "��PN F�ˆ(" "���9�� 	o71%Š�‚���)c-�)��Cq�%�� F�[�o���� F�� "�-�

 "�����+�% dK��B�,�� "�-�ˆ���<�)�0�����5=��� F’�=���(FA����)������&' "���‰�%���E�#�-�� d�% "���ˆ��.o�����E�
	<���)=��% F�-�D712Ž F������ 	s "�[�h	��)��=������

���%���%��(D��.•�%�)�l�� "&'���)C������L��("(o��.•�%���)���m�%���`�% F&*�)�‰�%���m F�����+�% dK����‰���-=�(F�L!#�N�� 	o7

•k�� "(F�ƒ�%���' F("(F=������%�,�� "�-�L "��!��,�����g�-�^�%���ˆ���-=������s�������s("�
c-��( CD�%���ˆ����&'�s����P-=�&*�)�q�]�,����(" F���
.:���

��������&ƒ!�("�)�p�)�<����70�����3���ec,��(F=��m "�� F����=)('�) "���+�p�%�s=��� F’q=���(dA` "���)�q�� F.ŒAv�'�#�-�� d�% F�-�� "�l���l�
	<���)=��% F�-�

���,���L�,.U�ˆ�����-P-�%�,&L7U‹Š�;�,���� F�� "�-����(I�)�-=��+�%�)�p F�������)�����l�%�' "���)�+�% F.ŒAG���)�o���,�%�)�L�h	��)��=��� "�-�I7

#inc lude <iostream>
int main() {

int i;
for ( i = 0; i < 10; i++ ) {

5 cout << i << endl;
} // for

}
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other libraries

uC++ library

code
source

preprocessor
C++

translator
uC++ C++

compiler
assembler executablelinker
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int j = 0;

}
    j += 10;
    SIC += 1;
for ( int i = 0; i < 10; i++ ) {
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int j = 0;
do {
    SIC += 1;
    j += 10;
} while ( j < 100 );

 

z
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int j = 0;
while ( j < 100 ) {
    SIC += 1;
    j += 10;
}

 

J(!*) DMIKghF+$,bnbSJ

int j = 0;
startinc:
SIC += 1;
j += 10;
goto startinc;

 

o�!&, bS_cb

int j = 0;
f() {
    SIC += 1;
    j += 10;

        f();
    }
}

    if ( j < 100 ) {
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void gen_ addsic( token_ t * before ) {
gen_ code( before, � uKernelModule :: uActiveTask -> uSIC += 1 ; � );

} // gen_ verify
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for ( int i = 0; i < 10; i ++) {

SIC += 1;
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class uRecorder {
// Protect the list
uSpinLock uRecorderLock;

5 // name of the �le to hold recording information
string recordFileName;

// recorded data
list< string > recordList;

10

// list of tasks to be recorded
set< unsigned int > taskList;

// switch recording on / off (do not record tasks created before uMain)
15 bool record;

pub lic :
static uRecorder *uRecorderInstance;

20 uRecorder();
~uRecorder();
void specifyFileNames( char *exe_ name, char *record_ name);
void scheduledTask( uBaseTask &t );
void addNewTask( uBaseTask &t );

25 void taskFinished( uBaseTask &t );
void cxtSwt( uBaseTask &t, int action, void *sp, void *pc );
void saveInfo();
void addToList( const string &name );

}; // uRecorder
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1.

2.

3.

4.

5.

6.

7.

8.

emtpy ?

Is
system queue

Take first
entry from

no yes

task

system queue.

Take next
entry from
user queue

according to 
recorded data.

no yes

Is task in

user tasks ?
the list of
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uDebuggerWrapper::uDebuggerWrapper() {
uThisTask().tempClusterCnt += 1;
if ( uReplayer::uReplayerInstance

&& uReplayer::uReplayerInstance->getReplay() ) {
5 uThisTask().tempCluster = &uThisTask().uGetCluster();

uThisTask().uMigrate( *uKernelModule::uSystemCluster, true );
uThisTask().migrateUser = false ;

} // if
} // uDebuggerWrapper

10

uDebuggerWrapper::~uDebuggerWrapper() {
if ( uThisTask().tempCluster && uThisTask().tempClusterCnt == 0 ) {

if ( uThisTask().migrateUser ) {
uThisTask().uTaskGroup = uBaseTask::user;

15 } else {
uThisTask().uTaskGroup = uBaseTask::tempsystem;

} // if
uThisTask().uMigrate( *uThisTask().tempCluster, true );
uThisTask().tempCluster = NULL;

20 } // if
} // uLocalDebugger::exitWrapper

int uLocalDebugger::breakpointHandler( int no ) {
25 uDebuggerWrapper tempWrapper;

int temp = breakpointHandlerMX( no );
return temp;

} // uLocalDebugger::breakpointHandler
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int j;

void inc() {
j += 1;

5 }

int main() {
for ( int i = 0; i < 100000000; i ++)

inc();
10 return 0;

} // main
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int j;

int
main() {

5 for ( int i = 0; i < 100000000; i ++)
j +=1;

return 0;
} // main
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int
main() {

unsigned int i = 1;
for (; i > 0;)

5 i += 1;
return 0;

} // main
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// ./test8.cc –
//
// This programm starts two tasks which update the same list without
// explicit coordination (scheduling).

5

#inc lude <uC++.h>
#inc lude <uIOStream.h>
#inc lude <string>
#inc lude <vector>

10

// Routines needed to do I/O on strings from uC++
uOStream &operator <<( uOStream &os, const string s ) {

uIosWrapper wrapper( os );
(ostream &)os << s;

15 return os;
}

// set timeslicing to very fast
int uDefaultPreemption() {

20 return 1;
} // uDefaultPreemption

struct status {
string name;

25 int count;
}; // struct status

uLock listLock;

30 uTask CountTask {
string name;
vector< status > *list;
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int i, j;
void main() {

35 status stat;
stat.name = name;
for (i = 0; i < 25;) {

j++;
if ( ( j % 100000 ) == 0 ) {

40 stat.count = i;
listLock.uAcquire();
list->push_ back( stat );
listLock.uRelease();
j = 0;

45 i += 1;
} // if

} // for
} // main

pub lic :
50 CountTask( const string &name, vector< status > *list ) : name( name ), list( list ) {}

}; // CountTask

void uMain::main() {
55

vector < status > statlist;

{
CountTask one( � first � , &statlist );

60 CountTask two( � second � , &statlist );
uCluster test( � joe � );

}

vector< status >::iterator pos;
65

for (pos = statlist.begin(); pos != statlist.end(); pos++ ) {
uCout << (*pos).name << ��� << (*pos).count << endl;

} // for

70 } // uMain::main()
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