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Addressable register parts

ccr

srp

Some special registers
XXixnzvc

Classic condition codes

Subroutine return pointer

1 2 .. n

Execution of simple instructions (prefix instructions are extra)

State 1: Fetch and
execute instruction

State 2 .. n: Get or store memory operand
 in 16-bit parts (as applicable), one per cycle

rX.S rX.S op (rY | [rY] | [rY+])

rX.S

rX.S rX.S op

rX rX op q

rX.S rY.S op ([rZ+I] | [[rZ]] | [[rZ+]] | [rZ+rW.S] | [rZ+I]
 | [rZ+[rW].S] | [rZ+[rW+].S])

(address)rW

General operand types

1)

1)

1)

1) "S" sizes may be different for result and address.

r0

r1

r2

r3

r4

r5

r6

r7

r8

r9

r10

r11

r12

r13

r14 / sp

pc

031
15 7

General registers

([rY+I] | [[rY]] | [[rY+]] | [rY+rZ.S] | [rY+I]
 | [rY+[rZ].S] | [rY+[rZ+].S]);

([rY+I] | [[rY]] | [[rY+]] | [rY+rZ.S] | [rY+I]
 | [rY+[rZ].S] | [rY+[rZ+].S]);

rX.S
1)

(rY | [rY] | [rY+] | [rY+I] | [[rY]] | [[rY+]] | [rY+rZ.S]
 | [rY+I] | [rY+[rZ].S] | [rY+[rZ+].S])

(address)rW
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gcc -O2 -DA_MACRO=42 afile.c -o the_program 

cpp  -I/standard/headers -DA_MACRO=42
afile.c -o tempfile.i

1. Preprocessing

cc1 -O2 tempfile.i -o tempfile.s

2. Compiling

as tempfile.s -o tempfile.o

3. Assembling

ld -L/standard/libraries crt0.o tempfile.o -lc -lgcc -o the_program

4. Linking

0. Command line and environment handling
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#define TARGET_SWITCHES ...
...
#define BITS_PER_WORD ...
...
#define CONST_OK_FOR_LETTER_P(VALUE, C) ...
...
#define FUNCTION_PROLOGUE(FILE, SIZE) ...

void function_prologue(file, size)
{ ... }

int orthogonal_operator(x, mode)
{ ... }

int simple_epilogue()
{ ...}

(define_attr "slottable" "no,yes,branch"
 (const_string "no"))
...
(define_insn "addsi3"
 [(set (match_operand:SI 0 "register_operand" "...") (plus...)] ...)
...
(define_peephole
  [(set (...) (...))] ...)

C macros for machine fundamentals,
compiler environment, machine
description support and application
binary interface

C functions from macro expansion,
machine description support

Machine description

tm.h

tm.c
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1. Configuration:

2. Compilation:

/path/to/sources/configure --target=cris

make all

* Finds out what system you compile on
* Creates a compatible "makefile" and other files
   specific for this configuration

* Builds the preprocessor, cpp
* Compiles the generic compiler files
* Creates some target-specific compiler files by compiling and
   running special programs with the machine description as input
* Compiles the target-specific compiler files
* Links the compiled files to build the compiler proper, cc1
* Builds the compiler driver, gcc
* Builds compiler-specific C runtime library parts
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 Current ABI

 Fastest ABI for GCC

 Fastest ABI for IPPS
281

 280.1
278.8
278.4
278.2

3
4
5
6
7
8
9
10
11

2345678910111213

275

280

285

290

290

300

Parameter registers

Clobbered registers

1000 bytes

�R� 0#��"�'NÐ>V A>x ßIà ¼ áPâ�ã â�_-¹3¹K`>½A$6��� �B'�H)� ���]§(¨ ©#ª%ª1«(¬�«1F.6�+"1�+�J'(��'B"/"�'B0#���-��'B"1�

���&9�����'X4&����QD'B"t!+*T.6�+"1�+�J'(��'B"U"�'B0#���-��'B"1�Y���t��!���4�� �J.D!#"��1�+4O�U��!N@(!>5>'(8���� �B')���U4�!+��#�Y!#Q b � !#�6�BVP_:�3��'B'B�2�U�+� ��'(ST'%@A�1�U' b 'B4�!#�>�%$#�2�+Z&� 4�0L����'X5>� ST'B"�'B46@('%�Y� 42@(!>5>'X��� �B'/!#4�� 9� 4|����'J!#"15>'B"L!+*_>,ò]>EÒ@Ò@Ò@ÒJH)��'B4 b �+"�9&� 4�0E����'�4&����QD'B"F!+*3.6�+"1�+�J'(��'B"L"�'B0#���-��'B"1�X*u!#"F�;�=>'%5E4&����QD'B"X!+*Y@B�+� � 8�@(� !#Q�QD'B"�'%5E"�'B0#���-��'B"1�BV_2QD'B� � ' b 'G����'z5>� ST'B"�'B46@('%�E� 4w@(!>5>'(8���� �B'%�J*u!#"?����'�� 4O��'B"�'%�-��� 4�0].D!#� 4O�1�B$)*u!#"EQD!+����+.�.�� ��@B� ��� !#46�J� �?�J!O�-�2�&Õ?$/�+"�'G���2�+� �)'B4�!#��0#���!{QD'|��'%@(!#465��+"�9y��!z����'|.D!#� 4O�1�J!+**��#�-��'%�-�)'(=>'%@(�>��� !#4,V
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H)� �������'@1�6�+"1�#@A��'B"����-����@B�N!+*�[N\)\C$UH)� ���¥� �1�J!#.>��� �2�+�L¸A· ö�.6�+"1�+�J'(��'B"J"�'B0#���-��'B"1�B$t���>ST'B"1��!#4�� 9��� � 0#�O��� 9|¼»����'N@(��"�"�'B4O�)WC�K_K���µÒ�V �&Ð�Õ³��� ! HK'B"A½A$>��!�� �XHK!#����5E5>'(;64�� ��'B� 9EQD'�4�!�.D!#� 4O�X� 4

¼�A



 Current ABI

 Fastest ABI for GCC

 Fastest ABI for IPPS 2.74
2.727
2.72
2.71
 2.70
2.69

2.683
2.672

3
4
5
6
7
8
9
10
11

2345678910111213

2.65
2.70
2.75
2.80
2.85
2.90
2.95
3.00
3.05
3.10

Parameter registers

Clobbered registers

10^9 cycles

�R� 0#��"�'NÐ>V 9�x æ à ¼ áPâ�ã â1[N\)\�÷�ø�ù¶ú{û ü{ýgþ ÷�½A$>��� �J'�H)� ���]§(¨ ©#ª%ª1«(¬�«1F.6�+"1�+�J'(��'B"/"�'B0#���-��'B"1�

@1�6�+4�0#� 4�0�����'�4&����QD'B")!+*Y.6�+"1�+�J'(��'B"/"�'B0#���-��'B"1�Pa-�65>0#� 4�0�*u"�!#�é����'%��'F�J'%�#����"�'B�J'B4O�1�BVs/��'B"�'?�����¥Ø b �+� � 'B9>Ù�� 4y����'E'(=>'%@(�>��� !#4z��� �J'?*u!#"NQD!+���²[N\)\ �+465y_-¹3¹K`T$P@(!#"�"�'(8��.D!#465>� 4�0{��!{����'B� "E!#.>��� �2�+�C4&����QD'B"E!+*N@B�+� � 8�@(� !#Q�QD'B"�'%5²"�'B0#���-��'B"1�BVÔ��!#"?_-¹3¹K`����'b �+� � 'B9E�6�#�X�25>���-��� 46@A�C� ! HÔ� ��«(· ÿ Õ&± @B�+� � 8�@(� !#Q�QD'B"�'%5E"�'B0#���-��'B"1�BVK[N\)\��6�#�X�J� ! HK'B"X5>'(8@(� � 4�'#$6H)��'B"�'F����'N*��#�-��'%�-�L@(!>5>'N@(!#"�"�'%��.D!#465��K��!���� «X@B�+� � 8�@(� !#Q�QD'B"�'%57"�'B0#���-��'B"1�B$>H)����@1�� 46@(��5>'B4O�1�+� � 9?���/����'N���+�J'��#�K*u!#"/����'N@(��"�"�'B4O�)WC�K_AV
c2d�� �7qGl�loi�r
ê
s/��'2!#.>��� �2�+� b �+� ��'%�F*u!#"�_-¹3¹K`��+465{[N\)\Ô��!#�6@1�z��.D!#4z����!O��'2!+*K����'?@(��"�"�'B4O�NWC�K_Ax[N\)\�HK!#����57!#.>��� �2�+� � 9E�6� b 'J¸A· ö�.6�+"1�+�J'(��'B")"�'B0#���-��'B"1�/�+465�_-¹3¹K`?"���46�/*��#�-��'%�-�CH)� ���«(· ÿ Õ&± @B�+� � 8�@(� !#Q�QD'B"�'%5?"�'B0#���-��'B"1�BVRs/��'�5>� ST'B"�'B46@('%�K� 47'(=>'%@(�>��� !#47QD'(�-HK'B'B4?����'F!#.>��� �2�+�b �+� ��'%�X*u!#"C����'2@(��"�"�'B4O�FWC�K_C�+465�����'�!#4�'�!#.>��� �2�+�P*u!#"N[N\)\Ô�+"�'�.�� '%�#��� 4�0#� 9����2�+� �<x����'E@(��"�"�'B4O�NWC�K_F����!#4�� 9<Ò�V �&Ð�Õ¢��� ! HK'B"%$,Q��>�N*u!#"N_-¹3¹K`T$�����'?@(��"�"�'B4O��WC�K_L���l9�V �&Õ��� ! HK'B"%V��!#"C_-¹3¹K`T$D�#5Ia-�6�-��� 4�02����'�4&����QD'B"C!+*t@B�+� � 8�@(� !#Q�QD'B"�'%57"�'B0#���-��'B"1�)�2�I9E0#� b '��2H)� 4,$!#4�'|@(!#����5¥���I9� �EHK!#����5²QD'|���+"�0#'B"J���6�+4¥����'|� 465>�6@('%5¥� !O���J*u!#"7[N\)\CxK�=>#V >,Õ � 4��.D'B'%57@(!#����5EQD'F0O�+� 4�'%5?*u"�!#��� 46@("�'%�#��� 4�0�*u"�!#����� «3��!7¸B«�� «(ÓJ"�'B0#���-��'B"1�BVYs/��'F� !O���K*u!#"[N\)\ÔHK!#����5|QD'GÒ�V +�>,Õ�@(!#�J.6�+"�'%5G��!E����'2@(��"�"�'B4O��WC�K_AV,s/�����FHK!#����5�' b 'B4�!#�>�F����'
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 Current ABI

 Fastest ABI for GCC

 Fastest ABI for IPPS 4.48
4.46
4.44
 4.40
4.34
4.32

3
4
5
6
7
8
9
10
11

2345678910111213

4.30
4.35
4.40
4.45
4.50
4.55
4.60
4.65
4.70
4.75

Parameter registers

Clobbered registers

10^9 cycles

�R� 0#��"�'NÐ>V �6x æ à ¼ áPâ�ã â�_-¹3¹K`
	���{û ÷�����½A$>��� �J'�H)� ���]§(¨ ©#ª%ª1«(¬�«1F.6�+"1�+�J'(��'B"/"�'B0#���-��'B"1�

5>' b ��� ��� !#46�C*u"�!#������'J!#.>��� �2�+�tWC�K_Ax ����!#�J'BH)�6� �F��!1>#V ÒOÐ�Õ�*u!#"�[N\)\®�+4651A>V 9]Õ�*u!#"_-¹3¹K`TV�s/��'F!#.>��� �2�+�3«(· ÿ Õ&± @B�+� � 8�@(� !#Q�QD'B"�'%5?"�'B0#���-��'B"1�3*u!#")_-¹3¹K`?HK!#����5EH)� 4Í9�V 9]Õ?$&Q��>�HK!#����5?� !O��'l>#V �@Õ � 47��.D'B'%5?*u!#")[N\)\C$>0#� b � 4�0���5>' b ��� ��� !#4E!+*
A>V >,ÕÑ*u"�!#��� �1�K!#.>��� �2�+�<V`O��� � �<$6�#�)����! H)4,$&����'B"�'F���/4�!2@('B"��1�+� 47H)� 4E*u!#")!+����'B"X�+.�.�� ��@B� ��� !#46�3*u"�!#��@1�6�+4�0#� 4�0����'?WC�K_CQ6�#��'%5�!#4�����'%��'2!#Q6��'B" b � ��� !#46�X� "�'B�J'B��QD'B"%$�����'?@(��"�"�'B4O�NWC�K_�·�¸LH)� ����� 4����'2�+.�.�� ��@B� ��� !#4>8���.D'%@(� ;D@��2�+"�0#� 46�BV Â Ò _L5>!74�!+������� 4�ZG����'%��'J"�'%����� �1������!#����5|� '%�#5|��!�+4�WC�K_/@1�6�+4�0#'#V������@1�G!#4�'�!+*R����'%��'N.�"�!#0#"1�+�2�/@(!#�J'%�X@(� !O��'%�-�/��!2����'F�-9&.���@B�+�P@(!>5>'N!+*U�2��.D'%@(� ;D@�+.�.�� ��@B� ��� !#4����P�6�+"15F��!L��'B'#VRs/��'K5>���-��"�� Q��>��� !#4N!+*�'(=>'%@(�>��� !#4���� �J'K� 4�����'/@(!>5>'3!+*>����'%��'�-HK!?.�"�!#0#"1�+�2�/HK!#����5��6� b 'NQD'B'B4|� 4O��'B"�'%�-��� 4�02��!E@(!#�J.6�+"�'#$D�#�C�J��� 0#�O�7Ø�� 4�4�'B"C� !&!#.6ÙHK!#����57����! Hw��.G�#�/�2�+Z&� 4�0����6� �C��.D'%@(� ;D@L.�� '%@('�!+*Y@(!>5>'�� �J.D!#"��1�+4O�%Vts/��'F'(=>'%@(�>��� !#4��� �J'FHK!#����52����'B4�5>� ST'B"X��� 0#4�� ;D@B�+4O��� 9J*u!#")5>� ST'B"�'B4O�/� 4�.��>�C�+465?' b 'B47���2�+� ���J!>5>� ;D@B� 8��� !#46�/��!J����'N.�"�!#0#"1�+��VK¤C47����'N!+����'B")�6�+465�$��������X���/��"���'F*u!#"X�J!O�-�C�+.�.�� ��@B� ��� !#46�B$6��!����'B"�'#v �/4�!+����� 4�0J4�'BH���� �%v �Ya-�6�-�C�+4�!+����'B").�"�!#0#"1�+��8���.D'%@(� ;D@XQD'B�6� b � !#"%V
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 Fastest ABI for GCC

 Fastest ABI for IPPS

   800
 780

766.8
 760
744
742

 740

3

4

5

6

7

8

2345678910111213

700

750

800

850

900

Parameter registers

Clobbered registers

1000 bytes

�R� 0#��"�'NÐ>V Ð>x ßIè ¼ áPâ�ã â1[N\)\/½A$6��� �B'�H)� ���z¸ ¯ � «1L.6�+"1�+�J'(��'B"/"�'B0#���-��'B"1�
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 Fastest ABI for GCC

 Fastest ABI for IPPS

285
282

281.5
281

 280.4
 279.5

279

3

4

5

6

7

8

9

10

2345678910111213

275

280

285

290

295

300

305

Parameter registers

Clobbered registers

1000 bytes

�R� 0#��"�'NÐ>V +�x ßIè ¼ áPâ�ã â�_-¹3¹K`>½A$6��� �B'�H)� ���z¸ ¯ � «1L.6�+"1�+�J'(��'B")"�'B0#���-��'B"1�
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 Fastest ABI for GCC

 Fastest ABI for IPPS
 3.10
3.02

   3.00
2.98
 2.90
2.88
2.86

3

4

5

6

7

8

2345678910111213

2.80
2.85
2.90
2.95
3.00
3.05
3.10
3.15
3.20

Parameter registers

Clobbered registers

10^9 cycles

�R� 0#��"�'NÐ>V �&x æ è ¼ áPâ�ã â1[N\)\�÷�ø�ù¶ú{û ü{ýgþ ÷�½A$>��� �J'�H)� ���z¸ ¯ � «1F.6�+"1�+�J'(��'B"/"�'B0#���-��'B"1�
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 Fastest ABI for GCC

 Fastest ABI for IPPS

 4.80
4.78
 4.70
4.62
4.58

3

4

5

6

7

8

9

10

2345678910111213

4.55
4.60
4.65
4.70
4.75
4.80
4.85
4.90
4.95

Parameter registers

Clobbered registers

10^9 cycles

�R� 0#��"�'NÐ>V ¼�x æ è ¼ áPâ�ã â�_-¹3¹K`
	���{û ÷�����½A$>��� �J'�H)� ���z¸ ¯ � «1F.6�+"1�+�J'(��'B"/"�'B0#���-��'B"1�
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s/��'K��'B"��J� 4�!#� !#0#9F�6��'%5�� 4��������Y"�'B.D!#"��Y�2� �1@1��'%�R!#"U� �U� '%�#�-�U5>!&'%�Y4�!+�t@(!#4O��"1�#5>��@A�YH)� ������6� �X!+*O� `O�1�+��Ð�A � Vj WÑª�G ± «U���U�+4G¼u��46��� 0#4�'%56½R!>@A��'(�t!+*T'B� 0#�O�UQ�� �1�X¼��#�U�6���6�+�»½AVYs/��')'(=>.�� ��@(� ��� 9���� 0#4�'%5'%MO��� b �+� 'B46@('F���X�+4�¸Bª�G ± «(V
j W Ö © ¬�X���K�C>E+ 8:Q�� �K'B4O��� �-9T�O�-HK!�Q&9O��'%�BVR_�47��@(!#4O��'(=&�KH)��'B"�'X�-HK!O�-8�@(!#�J.�� 'B�J'B4O���� 0#4�'%5>4�'%���t�2�+Z#'%�t��'B46��'#$O� �K���3�#�������J'%52��� 0#4�'%5�VYs/��'C��46��� 0#4�'%5J'%MO��� b �+� 'B46@('X����+4yÄ Ö © ¬� V
j WÔ#© Ä6ª(¨ « Ö © ¬� $+!#") Ö © ¬� $+���Y��9�AI8:Q�� �/¼��#�������J'%5N��� 0#4�'%56½,'B4O��� �-9#VRs/��'K��46��� 0#4�'%5b �+"����+4O�%$>H)��'B"�'L���6� �X�2� ����'B"1�B$>���X�+4zÄ6 Ö © ¬� V
j [L'B4�'B"1�+��"�'B0#���-��'B"1�K� 4�\K^)_�`7�+"�'F5>'B4�!+��'%57��´���!J�[|µ´6V
j^ö G ± «�m ¯ # ¬�«A¸1¸ ¯ ª(¨ «K�J'%�+46�U���6� �t����'L�#5�5>"�'%���t@(!#��4O�1�t� 465>� b ��5>�6�+�6Q&9O��'%�B�O4�!+�34�'%@A8'%�����+"�� � 9J���6� �X'%�#@1�7Q&9O��'����/� 465>� b ��5>�6�+� � 97�#@B@('%����� Q�� '#V
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j^ú ÓT · ¯ Ó6ÓT«A¸1¸K���/����'F!#"15>'B"/� 4�H)����@1�����2�+� � 'B")�-��!#"1�+0#'L@(!#�J.D!#4�'B4O�1�)�+"�'L!#"15>'B"�'%5H)� ����� 4|���+"�0#'B"C�-��!#"1�+0#'�@(!#�J.D!#4�'B4O�1�BVX��!#"C'(=��+�J.�� '#$Uª(· ÿFm�«(ÓT · ¯ Ó6ÓT«A¸1¸)*u!#"XQ&9O��'%��J'%�+46�3���6� �/Q&9O��'%�/�+"�'C!#"15>'B"�'%52H)� ����� 4EHK!#"15��3H)� ���E����'L�J!O�-�)��� 0#4�� ;D@B�+4O�KQ&9O��'� �C����'J���+�J'��#5�5>"�'%���C�#�)����'J�#5�5>"�'%���X!+*U����'�HK!#"15�$D�+465�����'�� '%�#�-�F��� 0#4�� ;D@B�+4O�Q&9O��'y� �E����'z4�'(=&�7��� 0#��'B"��#5�5>"�'%���BV�\3!#46��'%MO��'B4O��� 9#$N¨ · ±<± ¨ «�m�«(ÓT · ¯ Ó¥!#"|¸AÃ ¯ ¨»¨ m«(ÓT · ¯ Ó�*u!#"�Q&9O��'%���J'%�+46������'E"�' b 'B"1��'#VxfU=��+�J.�� '#x�����'EHK!#"15vA#Ð"+{¼nÒ =4>EÒ@ÒO½L����-��!#"�'%5�Q&9O��'(8:H)����')�#� R >#$�Ò W *u!#"3�FQ&9O��'(8:Q�� 0+8:'B465>���+4��2�#@1��� 4�'#$O�+465J�#� R Ò�$4> W *u!#"�EQ&9O��'(8:� � ����� '(8:'B465>���+4��2�#@1��� 4�'#V ¹ !#"��2�+� � 9#$��E�2�#@1��� 4�'��6�#�C����'J���+�J'�'B465>���+4>84�'%���X! b 'B"X�J!O�-�C� 4>*u!#"��2� ��� !#4�'B4O��� ��� '%�B$T�+465G�+"�'�����'B"�'(*u!#"�'N@B�+� � '%5�� � ����� '(8:'B465>���+4!#")Q�� 0+8:'B465>���+4��+"1@1��� ��'%@A����"�'%�BV
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j Wû~6© ¬ ± ���P����'K"�'%����� �R!+*6HK!#"�ZL� 4 b !#� b '%5F� 4�'(=&��'B465>� 4�0F�X.�"�!#0#"1�+�w��!CQD'/"���4�46�+Q�� '!#")�6���+Q�� 'F*u!#"X�J4�'BHÔ��9>�-��'B��Vts/��'�HK!#"�Z?� �1��'B� *Y���)Z&4�! H)4��#��~6© ¬ ± ·»Ó]ÿ+Vt����'B4G�4�!#"��2�+�,�+.�.�� ��@B� ��� !#47���).D!#"���'%5?��!?��4�'BHÔ��9>�-��'B��$&�������)�J'%�+46�/���6� �X� �C@B�+47"���4!#47����'�4�'BH£��9>�-��'B��V
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j W�§(¬�©I¸1¸3m�§1© Ã�~T·»¨ «(¬�@(!#�J.�� � '%�F@(!>5>'�*u!#"��+4�!+����'B"C�-9&.D'J!+*/��9>�-��'B�����6�+4|����'J!#4�'H)��'B"�'L����'N@(!#�J.�� � 'B")"���46�BV
j WX4 ¯ ~
~T¨ ·�§ ¯ ± ·�© Ó{ª(·»Ó ¯ ¬3G2·»Ó ± «(¬ °(¯ §1«/!#"òü öNý *u!#")����!#"��%$&���K����'���'(�)!+*Y@B�+� � � 4�0J@(!#4>8b 'B4O��� !#46�?�+465����'G�J'B�J!#"�9���I9#!#�>�2!+*FQ6�#����@G5�� �1�z�-9&.D'%�B�)*u!#"?'(=��+�J.�� 'G��! H.6�+"1�+�J'(��'B"1�)�+"�'�.6�#����'%5E��!?�J*u��46@A��� !#4,V�ôt!#�G�6� b 'L��!?� 4 b 'B4O�)�������X9#!#��"1��'B� *R*u!#"��@(!#�J.�� '(��'B� 924�'BHw��9>�-��'B��$&Q��>�)�J!O�-�/!+*»��'B4E� �)���3;�=>'%5�$>5>��'L��!�.�"�' b � !#�6�tHK!#"�Z!#47���6� �X��9>�-��'B��V
j s/��' ° ¬�© Ó ± «(ÓT�!+*��{@(!#�J.�� � 'B"2.6�+"1��'%������'�@(!#�J.�� � '%5²���+4�0#�6�+0#'y¼u� '(=>��@B�+�C�+465��9&4O�1�#@A����@B�+�C.6�+"1��� 4�0&½A$X�+465²����'z"�'%����� ��� 4�0��9&4O�1� =²��"�'B'|���E.6�#����'%5¥!#4¥��!]����'@(!#�J.�� � 'B")Q6�#@1Z?'B465�V
j s/��'{ª ¯ §iþy«(ÓT?!+*C��@(!#�J.�� � 'B"��1�+Z#'%���+4]� 4O��'B"��J'%5>��� ��'E"�'B.�"�'%��'B4O�1� ��� !#4y!+*X����'.�"�!#0#"1�+��$��2�I9E� �LQD'��?��9&4O�1� =E��"�'B'N!#"C�J����"�'B'(8��#5�5>"�'%���/"�'B.�"�'%��'B4O�1� ��� !#4,$>����'B40#'B4�'B"1� ��'%�P����'C@(!#�J.�� � 'B"U!#�>��.��>�%$O� �t�#����'B��Q�� 'B"�8�@(!>5>'(8:� ' b 'B�<VPs/��'/0#'B4�'B"1�+�>� � �J� �1�!+*R*u"�!#4O�X�+4657Q6�#@1Z?'B465��+"�' b �+0#��'#VY_�4|[N\)\C$>����'F*u"�!#4O�X'B465E�1�+Z#'%�/@B�+"�'F!+*R����'���+4�0#�6�+0#'�.6�+"1��� 4�06$P�+465�����'2Q6�#@1Z|'B465z�6�+465>� '%�L��!#.���@B��"�'B��� ��'%5|��!7����'E�#@A���6�+��+"1@1��� ��'%@A����"�'KH)��'B"�'3����'X@(!#�J.�� � '%5�@(!>5>'KH)� � ��"���4,VY`&!#�J'(��� �J'%�B$+����'/Q6�#@1Z�'B465����"�'(*u'B"�"�'%57��!E�#�X�J'%�+4�� 4�02����'N�1�+"�0#'(��8���.D'%@(� ;D@L;6� '%�B$D!+����'B"X��� �J'%�ta-�6�-�L0#'B4�'B"1�+� � 9' b 'B"�9O����� 4�0JQ��>�)����'F*u"�!#4O�)'B465�V
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j s/��'L��'B"��2� ° Ä>ÓT§ ± ·�© Ó2�+465G¸AÄ6ª(¬�© Ä ± ·»ÓT«3H)� � ��QD'F�6��'%5E� 4O��'B"1@1�6�+4�0#'%�+Q�� 9#$O�J'%�+4�� 4�0�{@(!#�J�J!#4².�� '%@('G!+*�@(!>5>'G� 4��y.�"�!#0#"1�+��$U���6� �E@B�+4¥QD'G�6��'%5Ô¼�@B�+� � '%56½�*u"�!#�b �+"�� !#�6�C.D!O��� ��� !#46�L� 4�����'J.�"�!#0#"1�+��H)� ����!#�>�N5>��.�� ��@B� ��� 4�0���!#��"1@('�@(!>5>'#$�!#"L*u!#"���6� �X.6�+"��%$�!#Q>a-'%@A�X@(!>5>'#VC¼��X!#.D'(*u��� � 9E����'�"�'%�#5>'B"/���X�+� "�'%�#5>9J*��+�J� � ���+")H)� ��������'@(!#46@('B.>�X!+*P*u��46@A��� !#46�X�+4657H)� � ��4�!+�XQD'N@(!#4>*u�6��'%5EQ&9?�������)'(=>.����+46� ��� !#41L ½
j s/��'�Q6�#����@C�-9&.D'%�X�+4657�+4&92�-9&.D'�!+*R.D!#� 4O��'B"1�)�+"�'�¸B§ ¯ ¨ ¯ ¬� ¯ ±�¯ V
j )L� �1�E����.�.�� � '%5|��.D'%@(� ;D@B�+� � 97� 4G����'�@B�+� �P��!E�J*u��46@A��� !#4ÃÜ ����Q�"�!#�>��� 4�'#$T�+"�'N@B�+� � '%5¯ ¬�ÿ+Ä>Ã2«(Ó ± ¸3!#"�~ ¯ ¬ ¯ Ã2« ± «(¬1¸AV
j W�*u��46@A��� !#4���6� �E5>!&'%��ÓT© ± @B�+� �)�+4&9]!+����'B"�*u��46@A��� !#46�B$K4�'B� ����'B"2'(=>.�� ��@(� ��� 9²�#�b ����� Q�� 9�� 4|����'�@(!>5>'#$T4�!#"L� �J.�� ��@(� ��� 9|�#�C�?� � Q�"1�+"�9�@B�+� �P*u!#"L�?�2� ����'B�2� ����@B�+�R!#"�-�1�+465��+"15EQ���� � ��� 4�!#.D'B"1� ��!#"%$&���X@B�+� � '%57�7¨ « ¯-° m ° Ä>ÓT§ ± ·�© Ó6V
j W³ª1© Ä>ÓT ¯ ¬3G)*u!#"K�+4&9O����� 4�0��#5�5>"�'%�����+Q�� ')� 4?�J'B�J!#"�9#$O�J'%�+46�U���6� �K46� ����"1�+�D5>� b � 8��� !#4|!+*K�#5�5>"�'%����'%�BVC��!#"L'(=��+�J.�� '#$��B>E+ 8:Q�� �LQD!#��465��+"�97�J'%�+46�L�+4|' b 'B4¼uQ&9O��'(8�#5�5>"�'%����'%56½��#5�5>"�'%���B$3�+465¥�19�AI8:Q�� �JQD!#��465��+"�9]�J'%�+46�2�+4¥�#5�5>"�'%�������6� �?���2������ ��� .�� '�!+*R*u!#��"%V
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