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H�04+�K#04-/LÈ-?8G:('�'�.�'�.�NP%D&;'*),+�-/.�'�01H�04+�54'�8I8I'�8

bin
-/:;.

lib
<�2,)�'�892,:M-

7#'�04=R8I2�LM2,)�-/0XLM-/:(:('�0�[P2�6�8I5�-?:(8G-/),)LM+�.�F(),'�89<U04+�LÈ@?+�6	&
bin

-/:(.
lib

<�2�),'�8IE/-/:;.Z2,6D'�8I6�-/@/),2,8I&('�8G-?:(.J0�'�6�-/2,:(896�&('*54-/),),2�:;K>04'�),-/6�2�+�:;8I&(2�H38
@/'�6�SA'�'�:T-?)�)"LT+�.�F;)�'�8#N Á <�6�'�01H�04+�54'�8I8I2,:(K>-?)�)"<U2,)�'�892,:T6�&(2,89S*-/=¹E/6�&('),+�-/.�'�01.3'�6	'�04LM2,:('�8GSA&(2,5�&MLM+�.�F(),'�8GLMF(8I6�@/'*),+�-/.�'�.�NP�C6D@/'�K#2,:(8G-/6
6�&('ALM+�.�F(),'*54+�:(6�-/2,:(2,:(KR6	&;'*6�04-/:(8I<�'�01'�:(6�04=R-/.�.�04'�8I89-/:(.J8I5�-?:(8G6�&('
54-/),)�2,:(KR04'�)�-?6	2,+�:(8I&(2,H�8IE/04'�6�-/2,:(2�:;K>-/),)LM+�.�F(),'�8G6�&(-?6D-/04'*54-/),),'�.Z-/:;.
.�'�),'�6�2�:;K>-/),)+�6�&('�048#NP�1�#54'�H�6�2,+�:(8G-/:;.Z.�2,<�<U'�04'�:(54'�89@/'�6�S*'�'�:

bin
-/:(.

lib
<�2�),'AH�04+�54'�8�8I2,:(KR-/04'A-/8G<�+�),)�+�SA8#[

• Á )�) bin <�2,)�'�89-/04'*H30�+�54'�8I8I'�.J@/'�<�+�04'*-/),) lib <�2�),'�8#NP�C<(LM+�.�F(),'�854+�:(6�-/2,:(2,:(KR.�F(H�),2�54-/6�'*'�:;6	04=RH�+�2,:(6�8G-/04'*.�2,8I54+�7#'�04'�.�E/6�&('*),+�-/.�'�0
F;8I'�8G6�&('A<U2,048I6D+�5454F(0404'�:(54'�NPij'�'*l

DUPORDER
.�2�04'�546�2,7#'�EnmDH�-/KV' p g N

•
%�&('

FORCE
.�2,04'�5�6�2,7#'*54-/F;8�'�896�&('*),+�-/.�'�0X6	+A2�:;5�),F(.�'A-/),)LM+�.�F(),'�8

<�04+�L
bin

<�2�),'�8IE/'�7#'�:M2,<(6�&('�=R-/04'*:;+�6D04'�<�'�0�'�:;5�'�.rN
FORCE

.�+�'�8G:;+�6
-?<U<�'�546DLM+�.�F(),'�8G<�04+�L

lib
<�2�),'�8#N`i·'�'*l

FORCE
.�2,04'�546	2,7#'�EémDH�-/K#' p f N

•
%�&('

BRIEF
+�H�6�2�+�:M6�+*6�&('

MAP
.�2,04'�546�2�7#'*),2,LT2,6�8G),+�-/.ZLM-/H�8G6�+

LM+�.�F;)�'�8G.3'�0�2,7#'�.Z<�04+�L
bin

<�2�),'�8#NP_ê+�.3F()�'�89<�0�+�L
lib

<U2,),'�8G-?0�'
:;+�6D)�2,8I6�'�.�N`i·'�'*l

MAP
.�2,04'�546�2�7#'�EémDH�-/K#' p?ë N

•
%�&('

DUPORDER
.�2,04'�546	2,7#'A-/<U<�'�546�8G6�&('A8�'�),'�546�2�+�:M+�<(LM+�.�F(),'�8G<�04+�L

),2,@/04-/04=><�2,)�'�8#NPij'�'*l
DUPORDER

.�2�04'�546�2,7#'�EnmDH�-/KV' p g N

•
%�&('

DUPENTRY
.�2,04'�546	2,7#'A5�+�:;6	04+�),8GLM'�8I8I-/K#'�8G54+�:(54'�04:(2,:(K

.3F(H�),2�54-/6�'*.3'�<U2,:(2,6�2�+�:(89+�<(6�&('*8I-/LM'A'�:(6�04=>H�+�2,:(6IN`�C6D.32�<�<�'�0�'�:;6	2,-/6�'�8
@?'�6	SA'�'�:M'�:(6�0�=RH�+�2,:(6�8G<�04+�L

bin
<�2�),'�8G-?:(.J6	&;+�8I'*<�04+�L

lib
<�2�),'�8#N

i·'�'*l
DUPENTRY

.�2,04'�5�6�2,7#'�EémDH�-/K#'*ì \ N

É?Ê�Ë�Ì4Í�ÎJÏIÊ�Ðîí*ïÀðÒGË�Ó
ñ íAÎZÍ�Ì4ÒXÕ
£©Øäã



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

��ò�����	��
�������	�����������������
������ � "!#�$�

•
�D+�046�04-/:

BLOCKDATA
8IF(@/H�04+�K#04-/LM8G'�:;5�+�F;:(6�'�0�'�.J2,:

bin
<U2,),'�8G-/04'

-/),S*-/=#892�:;5�),F(.�'�.J2,:M6	&;'*H�04+�K#04-/LæN
BLOCKDATA

8IF(@/H�04+�K#04-/LM8
'�:(54+�F(:(6�'�04'�.J2�:

lib
<�2�),'�89-/04'*2,:(54),F(.�'�.J+�:(),=>2,<(6�&('�=R-/04'

04'�<U'�04'�:(54'�.�N

•
%D&('A)�+�-?.�'�01-/),SA-/=#8G2,:(54),F(.�'�8G-^LM+�.�F(),'AS*042,6	6�'�:M2,:T�×-?:(.
'�:(54+�F(:(6�'�04'�.J2�:M-

bin
<�2�),'*2,<(6�&('ALT+�.3F()�'A2�:;2�6�2,-/),2�Y�'�89K#)�+�@/-?).�-/6�-jN

�×LT+�.3F()�'�89<U04+�L
lib

<�2,)�'�896	&;-/6D2,:(2�6�2,-/),2�Y�'AK#)�+�@?-/).�-/6�-^-/04'
2�:;5�),F(.�'�.J+�:(),=R2�<;6	&;'�=>-/04'A04'�<U'�04'�:(54'�.�N

�C:M-/.�.�2,6�2�+�:M6�+A6	&;'*<�2�),'�89=#+�FTH30�+�7V2�.�'�E/6�&('A),+�-/.�'�01-?)�8I+A8I5�-?:(8G-^8I'�6D+�<
.3'�<U-/F;)�6�8�=V8�6�'�Lç)�2,@/04-/042�'�8#N � +�FM54-/:MF(8I'A6�&(' NODEFLIB .�2,04'�5�6�2,7#'*6�+2,:(&(2,@/2,6D.�'�<�-/F(),6D),2,@/04-/04=>H�04+�54'�8I8I2,:(K(N
%�&('A.�'�<U-/F;)�6�)�2,@/04-/042,'�8G6�&(-/6

segldr
-/:(.

ld
8I54-/:M-/:(.J6�&('A+�04.�'�01+�<

8I54-/:;:(2�:;K>-/04'A8IH�'�542�<�2,'�.Z2,:M6�&('A.�'�<U-/F;)�6�.�2�04'�546�2,7#'�8G<�2�),'�8#NP%D&('A.�'�<�-/F(),6
.32�04'�546�2�7#'�89<U2,),'�8G-/8904'�)�'�-/8I'�.J@/=R�104-/=Ró1'�8I'�-/0454&M8�H3'�5�2,<�=>H�04+�54'�8I8I2,:(K
6�&('A),2�@/04-/042,'�8G2,:T6�&('A+�04.�'�01),2�8I6�'�.�[

libc.a

libu.a

libm.a

libf.a

libfi.a

libsci.a

libp.a

i·+�LM'*+�<(6�&('A.�'�<U-/F;)�6�)�2,@/04-/042,'�8G),2�8I6�'�.J-/@/+�7#'*LM-/=R@/'*04'�),'�-/8I'�.
8I'�H�-?0�-?6	'�),=><�04+�LÈ6�&('*�R�R���X�*i�+�H�'�04-/6�2,:(K>8I=#8I6�'�Læb�6�&('�04'�<U+�04'�E/6�&('�=
LM-/=R:(+�6�@/'*H�04'�8I'�:(6�+�:T=#+�F;018I=#8I6�'�LæN`_a2,8I8I2�:(KR),2�@?0�-?0�2,'�89-/04'
8I2,),'�:(6�)�=R2�K#:(+�04'�.�N
%�&('*),+�-/.�'�0XF(8I'�8G-^.�2,0�'�546�+�04=>8I'�-?0�54&M-/),K#+�042�6�&(LÈ6�+A)�+�54-/6�'A'�-/54&
.3'�<U-/F;)�6

lib
<�2,)�'�NP�C<(=#+�FM&(-/7#'AH�04+�7#2�.3'�.Z-^),2�8I6D+�<;8I'�-/045�&M.�2,04'�546	+�04=

:;-/LM'�8G@/=RF(8I2,:(KR6�&('
–L

+�H�6�2�+�:M+�0
LIBDIR

.�2,04'�546	2,7#'�E/6�&('*),+�-/.�'�0
8I'�-?0�54&('�896�&('*.�2,04'�546	+�042,'�8G8IH�'�542,<U2,'�.J6	+A)�+�54-/6�'A6	&;'*.�'�<�-/F(),6D),2�@?0�-?0�2,'�8#N
�C<(6�&('A)�2,@/04-/042,'�8G54-/:(:;+�6D@/'A)�+�54-/6�'�.J2�:M6�&(+�8I'*.32�04'�546�+�042�'�8IE/6�&('A)�+�-?.�'�0
8I'�-?0�54&('�896�&('*.�2,04'�546	+�042,'�8G8IH�'�542,<�2�'�.J2�:M6�&('A.�'�<U-/F;)�6�.�2�04'�546�+�04=>8I'�-/0454&
),2,8I6�NP¿�ij'�'*l

DEFDIR
.�2,04'�546	2,7#'�EémDH�-/K#' \�f e/E/<�+�012,:(<�+�04LM-/6�2�+�:M+�:M6	&;'

.3'�<U-/F;)�6D.�2,04'�546�+�0�=R8I'�-/0454&T),2,8�6IN �



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

�  �����	��
�������	��������������� �4
������ � "!��$�

%�&('
BIN

.�2,04'�546	2,7#'*:;-/LM'�8G6�&('*04'�),+�54-/6�-/@/),'*+�@CB4'�546D2�:;H�F(6D<�2�),'�8G6�+A@/'
8I'�-/0454&('�.�NP_aF()�6�2,H�),'

BIN
.�2,04'�5�6�2,7#'�8G&;-/7#'*-^54F(LMF(),-/6�2�7#'A'�<�<U'�546INP��<

=#+�FM8IH�'�542�<�=RLTF;)�6�2,H�),'*<�2�),'�8GSA2,6	&
BIN

E/6�&('A),+�-/.�'�01H�04+�54'�8I8I'�8G6�&('�Lç2�:
6�&('*+�04.�'�018IH3'�5�2,<�2�'�.�N
�C<(-^LM+�.�F(),'*2,8GH30�'�8I'�:;6D2,:TLM+�04'A6	&;-/:M+�:('*<�2,)�'�E?6	&;'*),+�-/.�'�01),+�-/.�896�&('
<�2�048I6�LT+�.�F;)�'A'�:(54+�F(:(6�'�04'�.�NPôõ+�SA'�7#'�0hE/2,<(=#+�FMF;8�'A6�&('

MODULES.�2,04'�546	2,7#'A-/:(.Z8IH3'�5�2,<�=>-^H�-/046�2�54F(),-/01<�2,)�'�E/6�&(2,8G04F(),'*LM-/=R:(+�6D-/H3H�)�=�N
��+�0�LM-/6I[

BIN=
ÆCÛU����ö

[,
ÆCÛU���4÷

,
ÆCÛ��U��ø

,...,
Æ�Û��U�úù

]

ÆCÛU���Cû �>-/LM'�89+�<(04'�)�+�54-/6�-/@/),'A2�:;H�F(6D<�2,)�'�896	+A@/'A2�:;5�),F(.�'�.rN`�C<
:(+
 bin

<U2,),'�8G-/04'A8IH�'�542�<�2,'�.�E/6�&('*.3'�<U-/F;)�6�2�8
a.o

N
�C<(=#+�FM54+�:(6�2,:(F('A6�&(2�89.�2,04'�5�6�2,7#'A@/'�=#+�:(.J+�:('A)�2,:('�E/'�:;.Z'�-?5�&
54+�:(6�2,:(F('�.J)�2,:('AS*2,6�&M-õ54+�LMLM-jN
�X�#-/LMH�)�'�8#[

bin=myfile,../group/ourfile.o, 
     ../sue/herfile.a,/u/steve/anyfile.o

bin=newfile.a,oldfile.a

_a+�.�F(),'�8G54+�:;6	-/2,:('�.J2,:MK#)�+�@/-?)
BIN

<U2,),'�8G¿�-/8G+�H�H�+�8I'�.J6�+*8I'�K#LM'�:(6�'�.
BIN

<�2�),'�8 � -/04'A:(+�6D-/8I8IF;LT'�.J6�+*@?'*2,:M-/:(=RH�-/046�2�54F(),-/0X8�'�KVLT'�:;6	EF(:;)�'�8I896	&;'*LM+�.�F(),'A2�898IH�'�542�<�2,'�.Z2,:M-õ8I'�K#LM'�:(6�'�.
MODULES

.�2,04'�546	2,7#'�N
�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7#-?)�'�:(6I[9ü�ÃCý	ÆCÛ��U�4þ9-?0�K#F;LT'�:;6

%�&('
LBIN

.�2,0�'�546�2,7#'�E/2,:T-^LM-/:(:('�0X8�2,LM2,)�-/0X6	+A6�&('
BIN

.32�04'�546�2�7#'�E
:(-?LT'�8904'�)�+�54-/6�-/@/),'A+�@CB�'�546D2,:(H�F;6D<�2�),'�8G<�+�016�&('A)�+�-?.�'�016�+*8I'�-/0454&ÀN
Oa2,6	&

LBIN
E/&;+�S*'�7#'�0hE/+�:;)�=R6�&('*<�2,)�'A:(-/LM'A5�+�LMH�+�:;'�:(6D2,8G8IH�'�542,<U2,'�.�N

%�&('
LIBDIR

.32�04'�546�+�04=>8I'�-/0454&M-/H�H�),2�'�896	+A:(-/LM'�89+�:T6�&('
LBIN.�2,04'�546	2,7#'�N`�X-/54&

LIBDIR
.�2�04'�546�+�04=>2,8G8I'�-/0454&('�.J<�+�016�&('*<�2,)�'�8

8IH�'�542,<U2,'�.�NP%D&('A<�2�048I6D<�2,)�'A<�+�F(:(.J2�892�:;54)�F(.3'�.Z2,:M6	&;'*H�04+�K#04-/LæN

BIN Ü�Ý	Þ�ß�à#á�Ý�â/ß£©Øäã�ØUÙ

LBIN ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Øäã



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

��ÿ�����	��
�������	�����������������
������ � "!#�$�

��+�04LT-?6�[

LBIN=
ÆCÛU����ö

[,
ÆCÛU���4÷

,
ÆCÛ��U��ø

,...,
Æ�Û����Cù

]

ÆCÛ��U�úû �>-?LT'�89+�<(6�&('A<U2,)�'�89=#+�FMH�04+�7#2,.�'�N

%�&('
LIB

.�2,04'�546�2�7#'A:(-/LM'�8G6�&('A0�'�),+�54-/6�-/@/),'*+�@CB4'�546D),2�@/04-/04=R<U2,),'�8G<�+�0
6�&('A),+�-/.�'�016�+A8I'�-/045�&MSA&('�:M6	&;'*),+�-/.�'�0X2�896	04=#2,:(KR6�+*<�2�:;.Z'�:;6	04=
H3+�2�:(6�896	&;-/6D-/04'A04'�<U'�04'�:(54'�.J2�:

BIN
<�2�),'�89@/F(6�-/04'*:;+�6D.�'�<�2�:;'�.Z2,:M-/:(=

BIN
<�2,)�'�89+�01H�04'�7#2,+�F(8I),=>8I'�-/0454&('�.

LIB
<�2�),'�8#N

�R8I'A6	&;'
LIB

.�2,0�'�546�2,7#'*6�+*8IH�'�542,<U=
lib

<U2,)�'�892,:T-?.�.�2�6�2,+�:M6�+*6�&(+�8I'A2�:
6�&('A)�+�-?.�'�0�� 89.�'�<�-/F(),6D),2�8I6�+�<()�2,@/04-/042,'�8#N`è�2�@/04-/04=R<U2,),'�8G8IH�'�542,<U2,'�.JS*2,6�&
6�&('

LIB
.�2,0�'�546�2,7#'*-/04'A8I'�-/045�&;'�.Z2,:M6	&;'*+�04.�'�018IH3'�5�2,<�2�'�.J-/:(.J@/'�<�+�04'

-?:(=R.�'�<U-/F;)�6�)�2,@/04-/042,'�8#N
%�&('A'�<U<�'�546D+�<(LMF(),6	2,H�),'

LIB
.�2,04'�5�6�2,7#'�8G2,8G54F(LMF(),-/6�2�7#'�N

�C<(=V+�FT54+�:(6�2,:(F('A6�&(2,8G.�2,04'�546	2,7#'A@/'�=#+�:(.J+�:('A),2�:;'�E/'�:(.J'�-/54&
54+�:(6�2,:(F('�.J),2�:;'*SA2�6�&M-^5�+�LMLM-jNP%D&;'

LIBDIR
.�2,04'�546	+�04=R8�'�-?0�54&M.�+�'�8

:;+�6D-/H�H�),=R6	+A<U2,),'�8G8IH�'�542,<U2,'�.J2�:
LIB

.�2,0�'�546�2,7#'�8#N`�X-/54&M:(-/LM'*8I&(+�F;)�.
@?'*-^5�+�LMH�),'�6�'*H�-/6�&M:(-/LM'�N
��+�04LT-?6�[

LIB=
��Û�Ã ö

[,
��ÛUÃ ÷

,
�UÛ�Ã ø

,...,
�UÛ�Ã ù

]

��Û�Ã�û �>-?LT'�89+�<(6�&('*),2,@/04-/042�'�89=#+�FMH�04+�7#2�.�'�N
�X�#-/LMH�),'�8#[

lib=/u/lib/lib7.a,/u/lib/libarf.a, 
/lib/lib3A.a,mytmplib.a,mylibY.a

lib=mylibs.o,/lib/libc.a

%�&('�8I'A'��#-/LMH�)�'�89'�-/54&T8IH3'�5�2,<�=>8I'�7#'�:M),2�@/04-/042,'�8G6�&(-/6�6�&('*),+�-/.�'�0
8I&;+�F()�.J8I'�-/0454&M@/'�<�+�04'*8I'�-/0454&(2,:(KR6�&('A.�'�<U-?F(),6D),2�@/04-/042,'�8#NP%D&;'
),2,@/04-/042�'�89-/04'*8I'�-/0454&('�.J2,:T6�&('A+�04.�'�01K#2,7#'�:ÀN

LIB ÜDÝ�Þ�ß�à#áCÝ	â?ß£©Øäã�Øä£



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

��� �����	��
�������	��������������� �4
������ � "!��$�

%�&('
LLIB

.�2,0�'�546�2,7#'�E/2,:T-^LM-/:(:('�0X8�2,LM2,)�-/0X6	+A6�&('
LIB

.32�04'�546�2�7#'�E
8IH�'�542,<U2,'�8G04'�),+�54-/6�-/@/),'*+�@CB4'�546D)�2,@/04-/042,'�8G<�+�016�&('A)�+�-/.�'�0X6�+*8I'�-/0454&ÀN
Oa2,6	&

LLIB
E/&;+�S*'�7#'�0hE/+�:;)�=R6�&('*<�2,)�'A:(-/LM'A5�+�LMH�+�:;'�:(6D2,8G8IH�'�542,<U2,'�.�N

%�&('
LIBDIR

.32�04'�546�+�0�=R8I'�-/0454&T-?H�H�),2�'�896	+AS*&;-/6D2,8G8IH�'�542,<U2,'�.J+�:T6�&('
LLIB

.�2�04'�546�2,7#'�N`�1-?5�&
LIBDIR

.�2,04'�546�+�0�=R2,8G8I'�-/0454&('�.J<U+�0X6	&;'*<�2�),'�8
8IH�'�542,<U2,'�.�NP%D&('A<�2�048I6D<�2,)�'A<�+�F(:(.J2�892�:;54)�F(.3'�.Z2,:M6	&;'*H�04+�K#04-/LæN
��+�0�LM-/6I[

LLIB=� ~��M� [,� ~��M� ,...]

�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7#-?)�'�:(6I[
 –l

+�H�6�2,+�:
�X�#-/LMH�)�'�[

LIBDIR=/lib/xlib
LLIB=libscan.a

��2�048I6�E/6�&('*),+�-/.�'�0X)�+�+��89<�+�01<U2,),'
/lib/xlib/libscan.a

E/6�&('�:
/lib/libscan.a

E/-/:;.Z<�2,:(-/),)�=
/usr/lib/libscan.a

NP�C6DF(8I'�8
6�&('A<U2,048I6D+�<;6	&;'�8I'*<�2�),'�892�6�<U2,:(.�8#N

%�&('
segldr

.3'�<U-/F;)�6�.�2�04'�546�2,7#'�8G<�2�),'A5�+�:;6	-?2�:(89-^8I'�6D+�<
DEFLIB.�2,04'�546	2,7#'�8#N

NODEFLIB
2�:;8�6�04F(546�8G6�&('A)�+�-?.�'�016�+*2,K#:(+�04'A8I+�LT'A+�01-/),)

+�<(6�&('A),2�@/04-/042,'�8G6�&(-?6D&(-/7#'A@/'�'�:M8IH�'�542,<U2,'�.J@/=
DEFLIB

.32�04'�546�2�7#'�8#NP�C<
-/),).�'�<�-/F(),6D),2,@/04-/042�'�89-/04'A6	+A@/'A2�K#:;+�0�'�.3E/+�:(),=>LM+�.�F;)�'�89<U+�F;:(.J2�:M<�2�),'�8
.�'�54),-/04'�.Z-/8

BIN
+�0

LIB
<�2�),'�8G-?0�'A54+�:(8I2,.�'�04'�.Z<�+�01),+�-/.�2,:(K(N

��+�0�LM-/6I[

NODEFLIB

NODEFLIB=Å �hÆC��ÛUÃ�� [,Å �hÆC�UÛ�Ã	� ,...,Å �hÆC�UÛ�Ã�ù ]

�C<(6�&('A<U2,048I6D<�+�04LT-?6D2,8GF(8I'�.�E?-/)�)".�'�<U-?F()�6�)�2,@/04-/042,'�8G-/04'A2,K#:(+�04'�.�NP��<;6	&;'
8I'�54+�:(.J<U+�04LM-/6�2�89F(8I'�.�E/+�:(),=R6	&;'*8IH�'�542,<U2,'�.J.�'�<U-?F()�6�)�2,@/04-/042,'�8G-/04'
2,K#:(+�04'�.�N


�������v�D+�0X-õ8I'�K#LM'�:(6�'�.J)�+�-/.3E/=#+�FTLMF(8I6�8IH�'�5�2,<�=>6�&('A)�2,@/04-/04=
54+�:(6�-/2,:(2,:(KR6	&;'*),+�-/.�'�0X0�F;:(qU6�2,LM'*04+�F(6�2,:('

$SEGRES
N

LLIB ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��

NODEFLIB ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��
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ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

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

�X�#-/LMH�),'�[

NODEFLIB
LIB=/lib/libio.a,/lib/libc.a

%�&('*H30�'�54'�.�2,:(KR'��#-/LMH�)�'A6�'�)�),8G6�&('A)�+�-/.3'�016�+*8I'�-/0454&T6�&('A)�2,@/04-/042,'�8
8IH�'�542,<�2�'�.J@/=R6	&;'

LIB
.�2,0�'�546�2,7#'*¿�2,:T6�&('A+�04.�'�018IH�'�542,<U2,'�. � <�+�0F;:(8I-/6�2�8I<�2,'�.Z'��#6�'�04:(-/),8#NP%D&('A),+�-/.�'�01.3+�'�8G:(+�6�8I'�-/045�&M6�&('A.�'�<�-/F(),6

),2,@/04-/042�'�89<�+�01'�:(6�04=>H3+�2�:(6�89:(+�6D<�+�F(:(.J2,:M6	&;'*8IH�'�542,<U2,'�.J)�2,@/04-/042,'�8#N
�X�#-/LMH�),'�[

NODEFLIB=libp.a

%�&(2,8G'��#-/LMH�),'*.�2,04'�546	896	&;'*),+�-/.�'�016�+*2,K#:(+�04'*6�&('��D-/8I54-/)),2,@/04-/04=úE?-/:(.
6�+AH�04+�54'�8I8G6�&('A+�6�&('�01.�'�<�-/F(),6D),2,@/04-/042�'�89-/89F(8IF(-/)�N
�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[

–N
+�H�6�2,+�:

%�&('
DEFLIB

.�2�04'�546�2�7V'*2�:;8I6	04F(546�8G6�&('A)�+�-/.3'�016�+*-/.�.J)�2,@/04-/042,'�8G6�+*2,6	8
),2,8I6D+�<(.�'�<�-/F(),6D),2,@/04-/042�'�8#NP�1-?5�&M),2�@?0�-?0�=R8IH�'�542,<U2,'�.J2�:M6�&('

DEFLIB.32�04'�546�2�7#'A2,8G-/.�.�'�.J6�+*6�&('A'�:(.J+�<(6�&('*),2,8I6D+�<(.�'�<�-/F(),6D),2�@/04-/042,'�8#N`�C<
DEFLIB

8�H3'�5�2,<�2�'�89-õ),2,@/04-/04=>6�&(-/6�2�89-/),04'�-/.�=>H3-/046D+�<(6�&('*.3'�<U-/F;)�6
),2,@/04-/04=>),2,8�6�E/6�&('A)�+�-?.�'�01LM+�7#'�8G6�&(-/6�)�2,@/04-/04=R:(-/LM'*6�+*6�&('A'�:(.J+�<(6�&('
),2,8I6�N � +�FMLM-/=RF(8I' NODEFLIB -?:(. DEFLIB 6�+�K#'�6�&('�016�+*04'�H�),-/54'8I+�LM'A+�01-/),)+�<(6�&('*.3'�<U-/F;)�6�8�=V8�6�'�Lç)�2,@/04-/042�'�89¿�ij'�'*l��C:(54),F(.�2,:(K>+�@CB4'�546
LM+�.�F;)�'�8IEémDH�-/K#' g ì � N Á )�)")�2,@/04-/042,'�8G8IH�'�542,<U2,'�.Z@?=>6�&(' DEFLIB.32�04'�546�2�7#'A-/04'*H�04+�54'�8I8I'�.Z-/<�6�'�01-/),)),2�@/04-/042,'�8G6�&(-/6D-?0�'A8IH�'�542�<�2,'�.Z@/=
6�&('

LIB
.32�04'�546�2�7#'A-/04'*H�04+�54'�8I8�'�.rN

��+�04LT-?6�[

DEFLIB=Å �hÆ���Û�Ã�� [,Å ��ÆC��ÛUÃ	� ,...,Å ��ÆC��ÛUÃ�ù ]

Å �hÆC��ÛUÃ û �>-?LT'A+�<(+�:('A)�2,@/04-/04=R6	+A-/.�.�N
�X�#-/LMH�),'�[

DEFLIB=libmylib.a

%�&(2,8G'��#-/LMH�),'*.�2,04'�546	896	&;'*),+�-/.�'�016�+*-?.�.Z6�&('AF(8I'�0�� 8G),2�@/04-/04=R6	+A6�&('
'�:;.Z+�<(6�&('A.�'�<�-/F(),6D),2�@?0�-?0�=R),2�8I6IN

DEFLIB ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��
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ld
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Ú � �����	��
�������	��������������� �4
������ � "!��$�

�X�#-/LMH�)�'�[

NODEFLIB; DEFLIB=libuser.a

%�&(2�89'��#-/LMH�),'*8IF(H�H�04'�8I8I'�8G-?)�):;+�0�LM-/).3'�<U-/F;)�6D8I=#8I6�'�LÈ),2,@/04-/042�'�8IE
04'�H�),-/542�:;K>6�&('�LçS*2,6�&T+�:('AF(8I'�0X)�2,@/04-/04= N

%�&('*),+�-/.�'�0XK#-/6�&('�048G-/),)LM+�.�F(),'�8G2,:M-/),)<U2,),'�8G8IH�'�542,<U2,'�.JS*2,6�&TK#),+�@/-/)
BIN

-/:(.
LIB

.�2,04'�5�6�2,7#'�8#N`�C6D6�&('�:M.�2,8I5�-?0�.38G-/),)LM+�.�F(),'�8GSA2�6�&M'�:(6�0�=
H�+�2,:(6�8G6�&(-?6D-/04'*:('�7V'�0154-/),)�'�.�N

FORCE
8IH�'�542,<U2,'�8G6�&(-?6D8IF(@/H�04+�K#04-/LM8

:(+�6�5�-?)�),'�.J@/=>+�6�&('�0X8�F;@/H�04+�K#04-/LM8G-/04'A6	+A@/'*),+�-/.�'�.J-/:(=#SA-/=
¿�<U+�0454'�q�)�+�-?.�'�. � NP%�&(2,8G54-/:M@/'A&('�),H�<�F()2,:M.�'�@/F(K#K#2,:(K#E?)�'�6�6�2,:(KR=#+�F<�+�045�'�q�),+�-/.J-õ.�'�@/F;K>04+�F(6�2,:('*:;+�6D-/546�F(-/),)�=R54-/),)�'�.J@/=R6	&;'*H�04+�K#04-/LæN
��+�0�LM-/6I[

FORCE=ON|OFF

ON
�1:(-/@/),'�89<�+�0�54'�q�),+�-/.�2,:(K(b�SA&('�:

FORCE=ON
E?6	&;'*),+�-/.�'�0

)�+�-/.�89-/),)LM+�.�F(),'�8G8IH�'�542,<U2,'�.J2�:
MODULES

.�2,04'�546	2,7#'�8
-/:(.J2�:M-/),)

bin
<U2,)�'�8#N

OFF � 2,8I-/@/),'�89<U+�0454'�qU),+�-/.�2,:(K(b S*&;'�: FORCE� OFFE/6�&(')�+�-/.�'�0X.�2,8I5�-?0�.38GLM+�.�F(),'�8G6�+AS*&;2�54&M:(+A0�'�<�'�04'�:(54'�8
&(-/7#'A@/'�'�:TLM-/.�'A¿�'��#54'�H�6D6�&('

XFER
.�2�04'�546�2�7V'�� 8

LT+�.�F;)�'A-/:(.J6�&('
BLOCKDATA

8IF(@/H30�+�K#04-/LM89<�+�F(:(.J2,:
bin

<U2,),'�8 � ¿�.�'�<�-/F(),6 � N
�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7#-?)�'�:;6�[

–F
+�H�6�2�+�:

%�&('
MODULES

-?:(.
SMODULES

.�2,04'�5�6�2,7#'�8G8IH�'�542,<U=RLT+�.3F()�'�896	+A)�+�-?.�N
�R+�04LT-?)�),=úE/2,<(LM+�0�'A6�&(-/:M+�:('ALM+�.�F(),'*SA2�6�&M-^H�-/046�2�54F(),-/0X:(-/LM'
'��#2,8I6�8IE/6�&('*),+�-/.�'�0X54&(+�+�8I'�8G6�&('A<�2�048I6D8IF;5�&MLM+�.�F(),'A2�6�'�:(54+�F(:(6�'�048#NP��<
LM+�.�F(),'�89+�<(6�&('*8I-?LT'A:(-/LM'A-/04'A'�:(54+�F(:(6�'�04'�.Z2,:M.�2,<U<�'�04'�:(6�<U2,)�'�8IE?=#+�F
54-/:MF(8I'A6�&('

MODULES
.�2,0�'�546�2,7#'*6�+*8IH3'�5�2,<�=>6�&('A<U2,),'�8G<�04+�LÈS*&;2�54&M6�&('

LM+�.�F(),'�8G-/04'A+�@/6�-/2�:;'�.�N

FORCE ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��

MODULES ���ÀÜ SMODULES
Ü�Ý	Þ�ß�à#á�Ý�â/ß �£©Øäã�Ø�!
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ld
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Ú�������	��
�������	�����������������
������ � "!#�$�

Á .�.�2,6�2�+�:(-?)�),=úE/=#+�FM54-/:MF(8I' MODULES 6�+*8IH�'�542,<U=R6�&('*),+�-/.�2,:(KR+�04.�'�012,:-^:(+�:;8�'�KVLT'�:;6	'�.J),+�-/.�NPèD+�-/.�2,:(KR+�04.�'�0154-/:M@/'A-/<U<�'�546�'�.Z@/=R+�6�&('�0
54+�:(8I2,.�'�04-/6�2,+�:(8G8IF(54&M-/8G6�&('A54F(0404'�:(6DLM'�LM+�04=>+�04.�'�042,:(K>-/),K#+�042,6	&;L N
i·'�'*l��1�#'�54F;6	-/@?)�'AH�04+�K#04-/LÈ+�04K#-/:(2,Y�-/6�2,+�:(Enm�H�-/K#'Ae/ojN`�C<(=#+�FMF(8I'A6�&('
MODULES

.�2,04'�546�2�7#'�E/-?:T'�0404+�01LM'�8I8I-/K#'AS*2,),)@/'*2,8I8IF('�.J2�<;6	&;'
LM+�.�F;)�'�898IH�'�542�<�2,'�.Z54-/:(:;+�6D@/'A)�+�54-/6�'�.J2�:M-/:;=>2,:(54),F(.�'�.J<U2,),'�N

 
�10404+�0

LM'�8I8I-/K#'�89-/04'A:(+�6D2,8I8IF('�.J2�<
SMODULES

2,89F(8I'�.�N
��+�04LT-?6�[

MODULES=
�Mü Å�� ~��M�©ö [ [ Æ�Û�����ö ][,�Mü Å�� ~��M��÷ [ [ Æ�Û����4÷ ],...,�Mü Å�� ~��M��ù [ [ ÆCÛ��U�úù ]]

SMODULES=
�Mü Å�� ~"�T��ö [ [ ÆCÛ��U��ö ][,�Mü Å�� ~"�T�4÷ [ [ ÆCÛ��U��÷ ],...,�Tü Å#� ~��M��ù [ [ ÆCÛ��U�úù ]]

�Mü Å�� ~"�T�Cû �>-?LT'A+�<(6�&('*LM+�.�F;)�'A6	+A@/'*),+�-/.�'�.rN
ÆCÛ��U� û �>-?LT'A+�<(6�&('A<�2�),'*<�04+�LÈSA&(2,54&T6�+A+�@/6�-/2,:T6�&('

LM+�.�F(),'�N
�X�#-/LMH�),'�[

MODULES=SUBA,SUBB:myfile.o,SUBC
MODULES=SUBD:lib1.a

�C:M6�&('*H�04'�54'�.�2,:(KR'��#-/LMH�)�'�E/6�&('
MODULES

.32�04'�546�2�7#'A6	'�),),8G6�&('*),+�-/.�'�0
6�+A+�@/6�-/2�:

SUBB
<U04+�Lç<U2,),'

myfile.o
-/:(.J6�+*+�@?6	-/2,:

SUBD
<U04+�LÈ<�2,)�'

lib1.a
b�LM+�.�F(),'�8

SUBA
-/:(.

SUBC
-/04'*+�@?6	-?2�:('�.J<�04+�LÈ6�&('*<�2,048�6�<U2,),'

2,:MSA&(2,5�&M'�-?5�& 2�89'�:(54+�F(:(6�'�04'�.�N

�C:M-/:MF(:(8I'�K#LM'�:(6�'�.JH�04+�K#04-/LME
COMMONS

-/:(.
SCOMMONS

54-/F(8I'A6�&('
),2,8I6	'�.J54+�LMLT+�:M@/),+�54�8G6�+*@/'A)�+�-/.3'�.Z2,:T6�&('A2�:;.�2�54-/6�'�.J+�0�.3'�0�N*��:M-
8I'�K#LM'�:(6�'�.J)�+�-/.3EV&;+�S*'�7#'�0hE/6�&('

COMMONS
.�2�04'�546�2,7#'*8I'�047#'�8G+�:(),=>6�+

+�04.�'�0X-/:(.�$�+�018I'�6D6�&('A8I2�Y�'A+�<(54+�LMLT+�:M@/),+�54�8#NPèD+�-/.�2,:(KR+�04.�'�0154-/:M@/'
-?<U<�'�546	'�.J@/=R+�6�&('�0154+�:(8I2,.�'�04-/6�2,+�:(8G8IF(54&M-/896	&;'*54F(0404'�:(6�LT'�LM+�04=
+�04.�'�042,:(K>-?)�K#+�042,6�&(LæN9i·'�'*l��1�#'�54F(6�-/@/),'*H�04+�K#04-/LÈ+�04K#-/:;2�Y�-/6�2,+�:(Enm
H3-/K#'*e/o·N
�C<(=V+�FT54+�:(6�2,:(F('A6�&(2,8G.�2,04'�546	2,7#'A@/'�=#+�:(.J+�:('A),2�:;'�E/'�:(.J'�-/54&
54+�:(6�2,:(F('�.J),2�:;'*SA2�6�&M-^5�+�LMLM-jN
�C<;=#+�FMF(8I'A6	&;'

COMMONS
.�2,04'�546	2,7#'�E/-/:M'�0404+�01LM'�8I8I-/K#'*SA2�),)@/'

2,8I8IF('�.J2�<;6	&;'*2,:(.�2,54-/6�'�.Z54+�LMLM+�:M@/)�+�54�8954-/:(:(+�6�@/'*),+�54-/6�'�.Z2,:M-/:(=
2,:(54),F(.�'�.J<U2,),'�NP�>+A'�040�+�0XLM'�8I8I-/K#'�8G-/04'A2,8I8�F;'�.Z2,<

SCOMMONS
2,8GF;8I'�.�N

COMMONS �%�ÀÜ SCOMMONS
Ü�Ý�Þ�ß�à#áCÝ	â?ß �£©Øäã�Ø�&
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ld
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Ú	� �����	��
�������	��������������� �4
������ � "!��$�

��+�0�LM-/6I[

COMMONS=
Ã/�(' � ~"�T��ö [ [ þ4Û�)#��ö ][,Ã/�*' � ~��M�4÷ [ [ þ4Û+)#�4÷  ],...,Ã/�(' � ~��M�Cù [:þ4Û+)#�Cù ]]

SCOMMONS=
Ã/�(' � ~��M��ö [ [ þ�Û+)#��ö ][,Ã?�*' � ~��T�4÷ [ [ þ4Û�)#�4÷  ],...,Ã/�(' � ~��M�Cù [ [ þ4Û�)#�Cù ]]

Ã/�(' � ~��M� û �>-/LM'*+�<(6�&('A54+�LMLT+�:M@/),+�54� 6�+A@/'*),+�-/.�'�.�N
þ4Û�)#�Cû � '�542,LT-?):(F(LM@/'�012,:(.�2,54-/6�2,:(K>6�&('A8I2�Y�'A+�<(6�&('5�+�LMLM+�:M@/)�+�54��N`�C<(H�04'�8I'�:(6�E/2�6�+�7#'�040�2,.�'�89-/:(=

5�+�LMLM+�:M@/)�+�54��8I2,Y�'�8G.�'�54),-/04'�.Z2,:M=#+�F(0154+�.�'�NP�C<(6	&;'
8�2,Y�'*8IH3'�5�2,<�2�'�.J2,8 f E/6�&('A<U2,048I6D54+�LMLT+�:M@/),+�54� 8I2,Y�'
'�:(54+�F(:(6�'�04'�.Z2,:M=#+�F(0X5�+�.3'*¿�<U+�0X6�&(2,8G54+�LMLT+�:
@/)�+�54� � 2�89F(8I'�.�N Ç =R.�'�<�-/F(),6�E/6�&('A)�+�-/.3'�01F(8I'�896�&(')�+�:(K#'�8I6�54+�LTLM+�:M@/),+�54� .�'�<�2,:(2,6	2,+�:M2�6�'�:(54+�F(:(6�'�048G2,:
6	&;+�8�'ALM+�.�F(),'�8G+�<(=#+�F;0154+�.�'A6	&;-/6D-/04'A-/546	F;-/)�),=
0�'�<�'�04'�:(54'�.Z-?:(.Z),+�-/.�'�.rN

%�&('
DUPORDER

.�2,0�'�546�2,7#'*8I'�),'�546	896	&;'*LM'�6�&(+�.Z6�&('A)�+�-?.�'�01F(8I'�8G6�+
H�04+�54'�8I8G.�F;H�)�2,54-/6�'�.J'�:(6�0�=RH�+�2,:(6�8G<�+�F(:(.J2,:T),2,@/04-/042�'�8#NPOQ&('�:
H�04+�54'�8I8I2�:;K

BIN
<�2�),'�8IE/6�&('A),+�-/.�'�01-/),SA-/=#8G54&;+�+�8�'�896�&('A<U2,048I6

+�5454F(0404'�:(54'*+�<(-^.�F(H�),2,5�-?6	'�.J'�:(6�04=>H�+�2,:(6INP��<(6�&('A.�F(H�),2,5�-?6	'�.J8I=#LM@/+�)
-/H�H3'�-/048G2,:M@/+�6�&T-

BIN
-/:(.J-

LIB
<�2�),'�E/6�&('A),+�-/.�'�01-?)�SA-/=#895�&;+�+�8I'�8

6�&('A+�:('A2�:M6�&('
BIN

<U2,),'�N`�C<(6�&('A.�F(H�),2,5�-?6	'�.J8I=#LM@/+�)-/H3H�'�-/048G+�:(),=R2�:
),2�@?0�-?0�=R<�2�),'�8IE/6�&('A)�+�-/.�'�0X&(-/896	SA+ALT'�6�&(+�.38G+�<(8I'�),'�546	2,:(KR6�&('
+�5454F(0404'�:(54'*+�<;6	&;'*8I=#LM@/+�)"6	+AF(8I'�[ 2�<(6�&('

DUPORDER
.32�04'�546�2�7#'A2�8

:(+�6�'�:(-/@/),'�.J¿
OFF

E?.�'�<U-?F()�6�<�+�0
segldr� E/6�&('A),+�-/.�'�0XF(8I'�8G6�&('A<�2�048I6+�5454F(0404'�:(54'*+�<;6	&;'*8I=#LM@/+�)�NP�C<(6�&('

DUPORDER
.�2,04'�5�6�2,7#'*2,8G'�:(-?@/)�'�.

¿
ON
E/.�'�<�-/F(),6D<�+�0

ld� E?6	&;'*),+�-/.�'�0XF(8I'�81ü�, Å �-,4� ÅMÅ �/.��UÛ�Ä4~�0��1þ4�4���4Ä-0�Û�ü � ESA&(2,5�&MLM'�-/:(896�&(-/6D6�&('A)�+�-/.3'�01),+�5�-?6	'�896�&('*<�2,0�8I6�LT+�.3F()�'A6�&(-/6
04'�<�'�0�'�:;5�'�896�&('A.�F(H�),2�54-/6�'�.J8I=#LM@/+�)-/:(.J6�&('�:M),+�+��8G<�+�01-^.�'�<�2,:(2�6�2,+�:
+�<(6�&('A8I=#LM@/+�)2,:M8IF(5454'�'�.�2�:;K>LM+�.�F;)�'�8#NP%D&;'*<�2�048I6�.�'�<U2,:(2,6�2�+�:M<�+�F(:(.
2,:M-^8�F;5�54'�'�.�2,:(KRLM+�.�F(),'A2�896�&('*+�:;'*F;8I'�.�NP��<;6	&;'*),+�-/.�'�0X<U2,:(.�89:(+
8IF(5454'�'�.�2,:(KR.�'�<U2,:(2,6�2�+�:;E/6�&('A<U2,048I6D.�'�<�2,:(2�6�2,+�:M'�:(54+�F(:(6�'�04'�.J-/:(=#SA&('�04'
2,89F(8I'�.�N

DUPORDER ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�ØUÙ-1



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú�Ú�����	��
�������	�����������������
������ � "!#�$�

��+�04LT-?6�[

DUPORDER=ON|OFF

ON
%D&('A),+�-/.�'�0XF(8I'�8�ü�, Å �2,4� ÅMÅ �3.���Û�Ä4~�0 �Xþ4�4�U�4Ä20�ÛUü � 6�+54&(+�+�8I'*6�&('A'�:(6�04=RH�+�2�:;6D6�+*F;8I'*¿�.�'�<�-/F(),6D<�+�0

ld� N

OFF
%D&('A),+�-/.�'�01F;8I'�8G6�&('A<U2,048I6D+�5454F(0404'�:(54'A+�<(6�&('
.�F(H�),2,5�-?6	'�.J'�:(6�04=>H�+�2,:(6D¿�.�'�<�-/F(),6D<�+�0

segldr� N
%�&('*<�+�),)�+�SA2,:(K>'��#-?LTH3)�'�E/2,:MS*&(2,54&T-^H�-/046�2,-/)�D+�046�04-/:MH�04+�K#04-/LÈ2,8
),+�-/.�'�.3EV54+�:;6	04-/8I6�8G6�&('

ON
-/:(.

OFF
8I'�6�6�2�:(K#89+�<(6�&('

DUPORDER.32�04'�546�2�7#'�N

module 1:  PROGRAM DUPEXAMP
  .  .  .  
CALL REFMOD 
  .  .  .  
END

module 2:  SUBROUTINE DUPLICAT
  .  .  .  
END

module 3:  SUBROUTINE REFMOD 
CALL DUPLICAT 
END

module 4:  SUBROUTINE DUPLICAT 
  .  .  .  
END

_a+�.�F;)�' \ 54+�:(6�-/2,:(896�&('*LM-/2,:MH�04+�K#04-/LÈ-/:;.Z2,8G2,:(54),F(.�'�.J2�:M6�&('A)�+�-?.
2,:M-^@/2,:(-/04=R<U2,),'�NP_ê+�.3F()�'�8 g E p E/-/:(.Jì^+�5454F(0hE/2,:M6	&;'*+�04.�'�0X8I&(+�SA:(E/2,:
),2,@/04-/04=><�2,)�'�8#NP�C<(6�&('

DUPORDER
.�2,04'�546�2�7#'A2�89.�2�8I-/@?)�'�.J¿

OFF
E/+�0X:(+�6

F;8I'�. � E/6�&('A),+�-/.�'�018I'�),'�546�8G6�&(' DUPLICAT 8I=#LM@/+�)2,:MLM+�.�F(),' g 6	+8I-?6	2,8I<�=>6�&('A04'�<U'�04'�:(54'A2�:MLM+�.�F(),' p E/@/'�54-/F(8I'A2,6D2,8G6�&('A<�2�048I6
+�5454F(0404'�:(54'A+�<(6�&('A8I=#LT@?+�)	NP�C<(6�&('

DUPORDER
.�2,04'�546	2,7#'A2�8G'�:;-/@/),'�.

¿
ON� E?6	&;'*),+�-/.�'�018I'�),'�546�8G6�&(' DUPLICAT 8I=#LM@/+�)<�04+�LÈLM+�.�F(),'*ì
@?'�5�-?F(8I'*6�&(2,892�896�&('A<U2,048I6D.�'�<�2,:(2�6�2,+�:M<U+�0

DUPLICAT
6	&;-/6D+�5454F(048G-/<�6�'�0

6�&('A04'�<�'�0�'�:;5�'A2,:MLT+�.3F()�' p N



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú	å �����	��
�������	��������������� �4
������ � "!��$�

%�&('
OMIT

.�2,0�'�546�2,7#'*8IH�'�542,<U2,'�89LT+�.�F;)�'�896	&;-/6D8I&(+�F(),.J@/'*@/=VH�-/8I8I'�.Z@/=
6�&('A)�+�-/.3'�01SA&('�:TH30�+�54'�8I8I2,:(KR+�@CB�'�546D+�0X),2�@/04-/04=R<U2,),'�8#N
��+�0�LM-/6I[

OMIT=
�Mü Å �#���54 [ [ ÆCÛ��U� 4 ][,�Mü Å �#���76 [ [ ÆCÛU���76 ],...]

_a+�.�F(),'�8G8IH3'�5�2,<�2�'�.J+�:M6�&('
OMIT

.�2,04'�5�6�2,7#'*-?0�'A:(+�6D2,:(54),F(.�'�.J2�:M6�&('
H�04+�K#04-/LME/'�7#'�:M2,<(04'�<U'�04'�:(54'�.J<U04+�Lç+�6	&;'�01LM+�.�F(),'�8#N`�C<©ÆCÛ��U�`2,8G:;+�6
H�04'�8I'�:(6�E/-/),)LM+�.�F(),'�8GS*2,6�&T6�&('A2�:;.�2�54-/6�'�.J:(-/LM'*-/04'*+�LM2,6�6	'�.3E
04'�K#-/04.�),'�8I8G+�<;6�&('*<�2,)�'A2,:MS*&(2,54&M6�&('�=R-/04'*<�+�F(:(.rNP��<�Æ�Û����`2�898IH�'�5�2,<�2�'�.3E
+�:(),=8�Mü Å �#���9<�04+�LÈ6�&(-/6D<�2,)�'A2�89+�LM2�6�6�'�.�N`_a+�.�F;)�'�89S*2,6�&T6�&('A8I-/LM'
:(-?LT'�E?@/F(6D2,:M.�2,<U<�'�04'�:(6�<U2,)�'�8IE?-/04'*2,:(54),F(.�'�.�N
�C<(-^LT+�.�F;)�'A2�89+�LM2�6�6�'�.�E/-/:(.J6�&('*H�04+�K#04-/LçLT-?�'�8G04'�<�'�0�'�:;54'�8G6�+
8I=#LM@/+�),8GSA2�6�&(2,:M6�&(-/6DLM+�.�F;)�'A¿U6�&(-?6D54-/:(:(+�6�@/'A8�-?6	2,8I<�2�'�.J@/=R-/:(=
+�6�&('�0XLT+�.�F;)�' � E/6�&('A04'�<U'�04'�:(54'A2�896�0�'�-?6	'�.J2,:M6	&;'*8I-/LM'ALT-?:(:('�01-?8-/:;=>+�6�&('�0XF(:;8�-?6	2,8I<�2�'�.J04'�<�'�04'�:(54'�N
�X�#-/LMH�)�'�[

omit=printf$c:/lib/libc.a,mymodule

�C:M6	&;2�89'��#-/LMH�),'�E/6	&;'
printf$c

LM+�.�F(),'�E/<U04+�Lç<U2,)�'
/lib/libc.a-/:;.Z<�04+�LÈ-/:(=RLM+�.�F(),'*SA2,6�&T6�&('A:(-/LM'

mymodule
E/2,8G@/=#H3-/8I8I'�.Z2,:

6�&('A)�+�-/.JH�04+�54'�8I8#N

%�&('
ABS

-/:;.
TRIAL

.�2,0�'�546�2,7#'�8GK#2,7#'*=#+�FM-^LM'�-/8IF(04'*+�<(54+�:(6�04+�)+�7#'�0
6�&('A'��#'�5�F;6	-?@/)�'AH�04+�K#04-/LÈ6�&(-/6�6	&;'*),+�-/.�'�01H�04+�.�F;5�'�8#N � +�FM5�-?:T6�'�),)6�&('A)�+�-/.3'�01SA&('�04'*6�+*SA042,6	'A6�&('*'��#'�54F(6�-/@?)�'A<U2,),'�E/+�01SA&('�6�&('�016�&('
),+�-/.�'�018I&;+�F()�.JH�04+�.�F(54'A6�&('*'��#'�54F(6�-/@?)�'A<U2,),'*+�0X+�:()�=R-^)�+�-?.ZLM-/HJ-/:(.
'�0404+�01LM'�8I8I-/K#'�8#N

OMIT ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�ØUÙ�Ù

9;:�Ò Ò=<AÒXË�Í�Ó?>*ïõÌ4Ò
@ ÑríAÐ*Ñ%> ñ
£©Øä£



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú�ò�����	��
�������	�����������������
������ � "!#�$�

%�&('
ABS

.�2,04'�546�2�7#'A8IH�'�542�<�2,'�8G6�&('*<�2,)�'A6	+A04'�5�'�2,7#'A6	&;'*'��#'�54F(6�-/@/),'
H30�+�K#04-/LÈ54+�:;8�6�04F(546�'�.Z@/=R6�&('*),+�-/.�'�04N
��+�04LT-?6�[

ABS=
ÆCÛ��U�

ÆCÛ��U� %D&('ÀÆCÛU���`H�-/04-/LM'�6�'�018IH�'�542�<�2,'�8G6�&('*<�2,)�'A6�+*04'�54'�2�7#'A6�&('
'��#'�54F(6�-/@/),'*H�04+�K#04-/LæNP%D&('A.�'�<U-?F()�6�2�8

a.out
N

�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[
–o

+�H�6�2�+�:

%�&('
TRIAL

.�2,04'�5�6�2,7#'*),'�6�8G=#+�FMLM-/�'A-õ8I-/LMH�),'*+�<;6	&;'*),+�-/.�'�0104F(:
SA2,6	&;+�F(6D5404'�-/6�2�:;K>-/:;=>'��#'�54F(6�-/@?)�'A+�F(6�H�F(6IN � +�FT54-/:M6�&('�04'�<�+�04'*H�042,:(6-^),+�-/.JLT-?HZ-/:;.ZLM+�8I6D'�0404+�01LM'�8I8I-/K#'�89S*2,6�&(+�F(6DF;8I2�:(KR-^)�+�6�+�<
LM'�LM+�04=>6�+A@/F(2,)�.J6�&('*'��#'�54F;6	-/@?)�'A+�F(6�H�F(6IN`_a-/�"2�:(KR6�'�8I6D04F(:(89S*2,6�&
TRIAL

-/)�8I+A)�'�6�8G=V+�FT.�'�6�'�04LM2�:;'*+�H�6�2�LM-/)LM'�LM+�04=>F;8�'A<U+�0X.�-/6�-
-?0�'�-?8G+�012,.�'�:(6�2,<U=R6	+�6�-/)LM'�LM+�04=>04'�Â/F(2,04'�LM'�:(6�8G<�+�01-õH3-/046	2,54F(),-/0
-?H�H�),2�54-/6�2,+�:ÀN
��+�04LT-?6�[

TRIAL

�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[
–t

+�H�6�2�+�:

%�&('
ECHO

E
COMMENT

E
MAP

E?-/:(.
TITLE

.�2,04'�5�6�2,7#'�8G54+�:(6�04+�)6	&;'
2,:(<�+�04LM-/6	2,+�:M6�&(-/6D6�&('A)�+�-?.�'�01SA0�2,6�'�8G6�+A6	&;'*),2�8I6�2,:(K>+�F;6	H3F(6D<�2�),'�NP%D&('
.3'�<U-/F;)�6�)�2,8I6�2�:(KR+�F(6�H�F(6�<U2,),'*2,8

stdout
N � +�FM54-/:M54&(-/:;K#'A6	&;'�8I'.3'�<U-/F;)�6�89@/=RF(8I2�:;K>6�&('

–M
+�H�6�2,+�:ÀN

ABS ÜDÝ�Þ�ß�à#áCÝ	â?ß£©Øä£�ØUÙ

TRIAL ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øä£�Øäã

A íB>AÎ ñ > @ Ë�íAÊ�Ó#ÑDíAÌ
£©Ø��



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú  �����	��
�������	��������������� �4
������ � "!��$�

%�&('
ECHO

.�2,04'�5�6�2,7#'*04'�8IF(LM'�89+�018IF(H�H�04'�8I8I'�8G6�&('AH�042,:(6�2�:(KR+�<(2,:(H�F(6
.�2,04'�546	2,7#'�8#N
��+�0�LM-/6I[

ECHO=ON|OFF

ON
ó1'�8IF(LM'�8G6�&('A)�2,8I6�2�:;K>+�<(2,:(H�F(6�.�2�04'�546�2,7#'�8#N

OFF
ijF(H�H�04'�8I8I'�8G.32�04'�546�2�7#'A)�2,8I6�2�:;K(N`�C<

ECHO� OFFE/6�&(')�+�-/.�'�0X-/F(6�+�LM-/6�2�54-/),)�=R'�54&(+�'�8G'�0404+�:('�+�F(8G.32�04'�546�2�7#'
)�2,:('�8IE/<�+�)�),+�SA'�.Z@?=>6�&('A'�0404+�01LM'�8I8I-/K#'A¿U.�'�<�-/F(),6 � N

�X+�LTLM'�:(6�8G-?:(:(+�6�-/6�'*6�&('A)�+�-/.�'�0X.�2,0�'�546�2,7#'�8#N`%D&;'�=>-/04'*'�54&(+�'�.J6�+
6�&('A)�2,8I6�2�:;K><�2�),'A@/F(6D-/04'A+�6�&('�04S*2,8I'*2,K#:(+�04'�.�N Á ),)54&(-/04-/546�'�048G6�+A6	&;'042,K#&(6D+�<(6�&('A-/8I6�'�0�2,8I��-/04'*54+�:(8I2,.�'�04'�.ZH�-?0�6�+�<(6	&;'*54+�LMLM'�:(6D8I6�042�:(K(N
%�&('*-/8I6�'�042,8I� 54&(-?0�-?5�6�'�0X@/'�K#2�:;8G-^54+�LTLM'�:(6IN � +�FM54-/:MF;8�'54+�LMLM'�:(6�8G2,:T'�2,6�&('�016�&('*K#),+�@/-/)+�0X6	&;'*8I'�K#LM'�:(6D.�'�8I54042,H�6�2�+�:
.�2,04'�546	2,7#'�8IE/@/F(6D=#+�FM54-/:(:(+�6�'�LT@?'�.Z54+�LMLT'�:;6	89S*2,6�&(2,:T.�2,04'�546	2,7#'�8#N
��+�0�LM-/6I[

* 
Ä4ü��C�M� � 0jþ-0D,4Û �FE

ECHO ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���ØUÙ

GIH�JKJ ß �ÀáL�£©Ø���Øäã



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú�ÿ�����	��
�������	�����������������
������ � "!#�$�

�X�#-/LMH�),'�[

TITLE=GLOBAL DIRECTIVES
**************************************** 
* Global directives
**************************************** 
BIN=X 
TITLE=TREE DIRECTIVES
**************************************** 
*Tree directives
**************************************** 
TREE 
   ROOT(A,B) 
ENDTREE 
TITLE=SEG.DESCR.DIR.
****************************************
SEGMENT=ROOT 
* Segment Description Directives follow

%�&('
MAP

.�2,04'�546	2,7#'A5�+�:;6	04+�),8G6�&('*),+�-/.�'�0XLT-?HZ+�F(6�H�F(6DKV'�:('�04-/6�2�+�:ÀN
Ç '�8I2�.3'�8GLT'�LM+�04=>LM-/H�H�2,:(K#E MAP H�04+�7#2�.3'�8G6�&('*6�2,LM'*-/:(.J.�-/6�'*+�<),+�-/.�E?6	&;'*),'�:(K#6�&M+�<(6�&('A)�+�:(KV'�8�6�@/04-/:(54&M-/:(.J6�&('A)�-?8�6�8I'�K#LM'�:(6�E/-/:(.
6�&('A6�04-/:(8I<U'�0X-/.�.�04'�8I8#NP_ê-?HZ+�F(6�H�F(6�2�89S*042,6�6	'�:M6�+*6�&('A),2�8I6�2,:(K><�2,)�'�N
i·'�'*l��1�#-?LTH�),'�8IEémDH�-/K#' \�g p E/<�+�01LM+�04'*2,:(<�+�0�LM-/6�2,+�:T+�:MLM-/HZ+�F;6	H3F(6IN
��+�04LT-?6�[

MAP=[
'/�7M�NAü�, Å � , ..., '?�OM�NAü�, Å ù ]

NONE
O¢042,6�'�8G:(+ALT-/HJ+�F(6�H�F;6D6�+*6�&('A)�2,8I6�2�:;K><�2,)�'A¿U.3'�<U-/F;)�6 � N

STAT
O¢042,6�'�8G8I6�-/6�2�8I6�2,548G<�+�016�&('A)�+�-/.J¿�8IF(54&T-?8G.�-/6�'A-/:(.
6�2�LM' � E/)�'�:;K#6�&T+�<;)�+�:(KV'�8�6�@/04-/:(54&(E/),-/8I6�8�'�KVLT'�:;6	E6�0�-?:(8I<U'�0X'�:(6�04=>H�+�2,:(6�E/-/:;.Z8I6�-/54��-/:(.J&('�-/H
2�:;<U+�04LM-/6�2,+�:ÀN

ALPHA
O¢042,6�'�8G6�&('

STAT
2,:(<U+�04LM-/6�2,+�:TH3)�F(896�&('*@?)�+�54��LM-/H

<U+�0X'�-/54&M8I'�K#LT'�:;6	E?)�2,8I6�2�:(KR6�&('ALT+�.3F()�'�892,:
-/),H�&(-/@/'�6�2,54-/)3+�04.�'�04N

ADDRESS
O¢042,6�'�8G6�&('

ALPHA
2�:;<U+�04LM-/6�2�+�:;E/@/F(6D2,6D),2,8I6	8

LM+�.�F(),'�8G@/=R-/8I54'�:(.�2,:(K>),+�-/.J-/.�.�04'�8I8#N

PART
O¢042,6�'�8G@/+�6�&

ALPHA
-/:(.

ADDRESS
2,:(<�+�04LT-?6	2,+�:ÀN

MAP ÜDÝ�Þ�ß�à#áCÝ	â?ß£©Ø���Øä£



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú	� �����	��
�������	��������������� �4
������ � "!��$�

EPXRF
O¢042,6	'�8G6�&('

STAT
2�:;<U+�04LM-/6�2�+�:MH�),F(896	&;'*�X:(6�04=

�D+�2,:(6D�X0�+�8I8Iq�04'�<U'�04'�:(54'A6�-/@/),'�N

CBXRF
O¢042,6	'�896	&;'

STAT
2�:;<U+�04LM-/6�2�+�:MH�),F(896	&;'*�X+�LTLM+�:

Ç ),+�5����X04+�8�8Iq�04'�<�'�0�'�:;5�'A6�-/@/),'�N

FULL
O¢042,6	'�89-/)�)

PART
E
EPXRF

E/-/:;.
CBXRF

2,:(<U+�04LM-/6�2,+�:ÀN

BRIEF
èD2,LT2,6�8G2,:(<�+�0�LM-/6�2,+�:M2�:M6�&('

ADDRESS
-/:;.

ALPHA+�F(6�H�F(6D6�+*LM+�.�F(),'�8G<�04+�L
bin

<�2�),'�8#N
%�&('*'�<�<U'�546�8G+�<;LTF;)�6�2,H�)�'A�'�=#SA+�04.�8G-/04'A5�F;LTF;)�-/6�2,7#'�N
�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7V-/)�'�:;6	8#[

–m
-/:;.

–M
+�H36	2,+�:(8#N

%�&('
TITLE

.32�04'�546�2�7#'AH�),-/54'�8G-/:T-?0�@?2�6�04-/04=úE?F(8I'�0¹q�.�'�<�2�:('�.J54&(-/04-/546�'�0
8I6�042�:;K>2,:M6�&('*8I'�54+�:(.J),2,:('*+�<;'�-/54&MH�-/K#'A&('�-/.�'�04N

TITLE
<�+�0454'�8G-

H�-/KV'*'�B4'�5�6�-/:(.J6�&('�:MS*042,6	'�896�&('*&;'�-/.�'�01),2,:('�8G-?6D6�&('*6�+�HJ+�<(6�&('A:('�S
H�-/KV'�N
%�&('*6�2,6	),'*),2,:('*2,8G2,:(2,6�2�-/),),=>54),'�-/0hE/-/:(.J2,6D54-/:M@/'A0�'�8I'�6�@/=

TITLE.�2,04'�546	2,7#'�8G2,:M'�2�6�&('�016�&('AK#),+�@/-/)+�016�&('*8I'�K#LM'�:(6�.�'�8I5�042,H�6�2,+�:
.�2,04'�546	2,7#'�89H�+�046	2,+�:M+�<(6�&('A2,:(H�F(6IN Á :M'�:(.�q�+�<�qU),2,:('*+�0X-^8I'�LT2,54+�)�+�:M¿Cb �8I2,K#:(-/),8G6�&('A'�:(.J+�<;6	&;'

TITLE
8�6�042,:(K(N

��+�0�LM-/6I[

TITLE[� 0�Û(0 ���Xþ-0D,4Û �FE ]

0�Û*0����1þ20D,4Û �FE �>8I'�0¹q�.�'�<�2�:('�.J54&(-/04-/546�'�018I6�0�2,:(K(b�LM-/�#2,LMF(L
)�'�:(K#6�&M2,8 ë ìõ54&;-/04-/546	'�048#NP�C<(:(+P0�Û*0����1þ20D,4Û �?E 2,88�H3'�5�2,<�2�'�.3EV6�&('A6�2�6�),'*),2�:;'*2,8G54)�'�-?0�'�.rN

�X�#-/LMH�)�'�[

TITLE=Place this in the page header, please.

%�&(2�8
TITLE

.�2,04'�546	2,7#'*54+�H�2,'�8G6�&('*8I6�042,:(K>l
Place this in the

page header, please.
mD6�+A6	&;'*H�-/KV'*&('�-/.3'�0�N

TITLE ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Ø��



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú !�����	��
�������	�����������������
������ � "!#�$�

%�&('
MLEVEL

E
USX

E
REDEF

E
DUPENTRY

E
DUPLOAD

E
NODUPMSG

E
NOUSXMSG

-/:;.
MSGLEVEL

.�2,0�'�546�2,7#'�8G),'�6D=#+�FT54+�:;6	04+�)6�&('AH�0�2,:(6�2,:(K
+�<;'�0�04+�0XLT'�8I8I-/K#'�8#NP�10404+�01LM'�8I8I-/K#'�89-/04'*SA042�6�6�'�:T6�+

stderr
@/=

.3'�<U-/F;)�6�E/-/),6�&(+�F(K#&M=#+�FM54-/:M04'�.�2�04'�546D6�&('�Lç6�+*+�6�&('�0X<U2,),'�8G@/=RF(8I2,:(K
8I6�-/:;.�-/04.Z�($��k0�'�.32�04'�546�2�+�:M+�01SA2�6�&M6�&('*),+�-/.�'�0

–k
54+�LMLM-/:(.�q�),2�:;'

+�H36	2,+�:ÀN

%�&('
MLEVEL

.�2�04'�546�2,7#'*54+�:(6�04+�)�896�&('*),+�-/.�'�01LM'�8I8I-/K#'�89+�:T6�&('A)�2,8I6�2�:;K
+�F;6	H3F(6IN`%D&('A�'�=#SA+�04.Z2,:(.�2,54-/6	'�896�&('*),+�S*'�8I6�q�H�042�+�042,6�=>LM'�8I8I-/K#'*6�+*@?'
H30�2,:(6�'�.�NP�C<(=#+�FM.�+A:(+�6DF(8I'A6�&('

MLEVEL
.�2,0�'�546�2,7#'�E

MLEVEL� CAUTION 2,8G-/8I8IF(LM'�.�N
��+�04LT-?6�[

MLEVEL=
'/�7M�N*ü�, Å

FATAL
�D042,:(6�8G+�:(),=

FATAL
q�),'�7#'�)LM'�8I8I-/K#'�8#NPOQ&('�:M-

LM'�8I8�-?K#'*SA2�6�&M6�&(2,8G8I'�7#'�042�6�=R)�'�7V'�)2�892�8I8IF;'�.�E/6�&('
)�+�-?.�'�0�2,8G6�'�0�LM2,:(-/6�'�.Z2,LTLM'�.�2,-/6�'�),=úE?-/:(.J:(+
'��#'�54F(6�-/@/),'*+�F(6�H�F(6�2�8GSA042,6	6�'�:ÀN

WARNING
�D042,:(6�8

FATAL
q(-/:;.

WARNING
qU),'�7#'�)LM'�8I8I-/K#'�8#N Á

WARNING
q�)�'�7V'�)LT'�8I8I-/K#'A2,:(.�2,5�-?6	'�896�&(-/6D6�&('

'��#'�54F(6�-/@/),'*+�F(6�H�F;6DLM-/=>:;+�6D@/'*SA042�6�6�'�:Àb�2,<(6�&('
+�F(6�H�F(6D2,8GSA042�6�6�'�:(E/2,6D2,8G:(+�6�'��#'�54F(6�-/@/)�'�N
�D04+�54'�8I8I2�:;K>54+�:(6�2,:(F('�898�+A6�&(-/6D-?.�.�2,6	2,+�:(-/)
LM'�8I8�-?K#'�8GLM-/=>@/'AH�042�:;6	'�.rN

CAUTION
�D042,:(6�8

FATAL
qUE
WARNING

q�E/-/:;.
CAUTION

qU),'�7#'�)
LM'�8I8�-?K#'�8#N Á CAUTION

qU),'�7#'�)LM'�8I8I-/K#'*2,:(.�2,54-/6�'�8
6�&(-/6D-/:M'�0404+�01LM-/=R&(-/7#'A+�545�F;0�04'�.�E?@/F(6D2,6D2,8G:(+�6
8I'�7#'�04'*'�:;+�F(K#&M6	+AH�04+�&(2,@/2,6DK#'�:('�04-/6�2,+�:M+�<
'��#'�54F(6�-/@/),'*+�F;6	H�F;6D¿�.�'�<�-/F(),6 � N

NOTE
�D042,:(6�8

FATAL
qUE
WARNING

q�E
CAUTION

qUE?-/:(.
NOTE

q�)�'�7#'�)LM'�8I8I-/K#'�8#N Á NOTE
q�)�'�7#'�)"LT'�8I8I-/K#'

2�:;.�2�54-/6�'�896	&;-/6D6�&('A)�+�-/.3'�01LM-/=>&;-/7#'*@?'�'�:TLM2,8IF(8I'�.
+�01F;8I'�.Z2,:('�<�<�2�542,'�:(6�)�=(b 2�6�&(-/89:(+A'�<U<�'�546D+�:M'��#'�54F(6�2,+�:
7#-/),2�.�2,6�= N

COMMENT
�D042,:(6�8G-/),)),'�7#'�),8G+�<(LM'�8I8I-/K#'�8#N Á COMMENT

qU),'�7#'�)
LM'�8I8�-?K#'*.�+�'�89:(+�6D-?<U<�'�546D'��#'�54F(6�2,+�:ÀN

Q íAÊ�Ó#ÑDíAÌ4Ì4Ï°Ê�Ð ÒGÑrÑDíAÑ
ñ ÒGÕ·ÕR>*ÐAÒXÕ
£©Ø��

MLEVEL ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���ØUÙ



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

å � �����	��
�������	��������������� �4
������ � "!��$�

%�&('
USX

.�2,04'�5�6�2,7#'*),'�6�8G=#+�FM.�'�6	'�04LM2,:('*6�&('A8I'�7#'�0�2,6�=>),'�7#'�)+�<
F(:;8�-?6	2,8I<�2�'�.J'��#6�'�04:(-/)8I=#LM@/+�),8#N

CAUTION
2�896�&('*.3'�<U-/F;)�6IN

��+�0�LM-/6I[

USX=
'/�7M�NAü�, Å

FATAL
E
WARNING

E
CAUTION

E
NOTE

E
COMMENTij'�'*6�&('A.�'�8I54042�H�6�2,+�:(8G<�+�016�&('�8I'A2,:Tl

MLEVEL.�2�04'�546�2�7V'�EnmDH�-/K#' p e·N

IGNORE
%D&(2,8G2,896	&;'*8I-/LM'A-/8

COMMENT
N

%�&('*),+�-/.�'�0XK#'�:('�04-/6�'�8G-/:M'�0404+�01LM'�8I8I-/K#'A2�<(=V+�FT04'�.�'�<�2,:('*54+�LMLM+�:
@/),+�54�89S*2,6�&T7#-?0�=V2�:(KR),'�:(K#6�&(892�:M.�2,<U<�'�04'�:(6DLM+�.�F;)�'�8#N

REDEF
),'�6�8G=#+�FM54+�:(6�04+�)6�&('*8I'�7#'�042,6�=>),'�7#'�)+�<(6�&('*),+�-/.�'�0�� 89LM'�8I8�-?K#'�8

SA&('�:M54+�LTLM+�:M@/),+�54�8G-/04'A.�'�<�2�:('�.JSA2�6�&M7#-/04=#2,:(KR8I2�Y�'�8#NP%D&('A),+�-/.�'�0
-/),SA-/=#8G6�-/�'�896�&('A)�+�:(K#'�8I6�.�'�<�2�:(2,6�2�+�:;E/04'�K#-/04.�),'�8�89+�<(6�&('

REDEF7#-/),F('�NP%D&('A8I'�7#'�042,6	=R),'�7#'�)=#+�FM8I'�)�'�546D-?H�H�),2�'�896	+A54-/8I'�8G2,:MS*&;2�54&M6�&('
54+�LMLM+�:T@/),+�54��2�890�'�.3'�<U2,:('�.JS*2,6�&T-^),-/04K#'�018I2�Y�'�NP%D&('A8I'�7#'�042�6�=R)�'�7#'�)
2,8G+�:;'*),'�7#'�)),+�S*'�0X<�+�0154-/8I'�8G2,:MSA&(2�54&M6�&('A54+�LTLM+�:M@/),+�54��2�8
04'�.�'�<�2�:;'�.ZSA2�6�&M-^8�LM-/),),'�018I2,Y�'�N
��+�0�LM-/6I[

REDEF=
'/�7M�N*ü�, Å

FATAL
E
WARNING

E
CAUTION

E
NOTE

E
COMMENTij'�'*6�&('A.�'�8I54042�H�6�2,+�:(8G<�+�016�&('�8I'A2,:Tl

MLEVEL.�2�04'�546�2�7V'�EnmDH�-/K#' p e·N

IGNORE
%D&(2,8G2,896	&;'*8I-/LM'A-/8

COMMENT
N

USX Ü�Ý	Þ�ß�à#á�Ý�â/ß£©Ø���Øäã

REDEF ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Øä£



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

å�������	��
�������	�����������������
������ � "!#�$�

%�&('
DUPENTRY

.�2,04'�546	2,7#'*54+�:;6	04+�),8G6�&('*8I'�7#'�042,6�=>+�<(6�&('ALT'�8I8I-/KV'
K#'�:;'�04-/6	'�.JSA&('�:M6	&;'*),+�-/.�'�01'�:;5�+�F;:(6�'�0�89-^.�F(H�),2�54-/6�'�.J'�:(6�04=>H�+�2,:(6Ib
6�&('A.�'�<�-/F(),6D2,8

CAUTION
N`%�&('*),+�-/.�'�0XK#'�:('�04-/6�'�8G6�&('*.3F(H�),2�54-/6�'

'�:;6	04=R'�040�+�0XLT'�8I8I-/KV'*SA2�6�&M6	&;'*8I'�7#'�042,6	=R)�'�7V'�)=#+�FT8IH�'�542,<U=�NPij'�'
lS��0�+�K#04-/L � F(H3)�2,54-/6�2�+�:M-/:(. Ç ),+�54� Á 8I8I2�K#:(LM'�:(6�EémDH�-/K#' ë c/E/<�+�01LM+�0�'2,:(<�+�04LM-/6	2,+�:M+�:T.�F;H�)�2,54-/6�'�.Z'�:;6	04=RH�+�2�:;6	8#N
��+�04LT-?6�[

DUPENTRY=
'/�7M�NAü�, Å � [,'/�7M�N*ü�, Å � [,'/�7M�NAü�, Å�T ]]

FATAL
E
WARNING

E
CAUTION

E
NOTE

E
COMMENTij'�'A6	&;'*.�'�8I54042,H�6	2,+�:(89<U+�0X6�&('�8I'*2,:Ml

MLEVEL.�2,0�'�546�2,7#'�EnmDH�-/KV' p ejN

IGNORE
%D&(2,892�896�&('*8I-?LT'A-/8

COMMENT
N

%�&('A.�'�<U-?F()�6�<�+�0
segldr

2,8
DUPENTRY� CAUTIONE CAUTIONE NOTE N%�&('A.�'�<U-?F()�6�<�+�0

ld
2,8
DUPENTRY� CAUTIONE NOTE,NOTE N

%�&('*<�2,048I6D�'�=#SA+�04.Z54+�:(6�04+�)�896�&('*8I'�7#'�042,6�=>),'�7#'�)+�<(LM'�8I8I-/K#'�8G2,8I8IF('�.
<�+�0154-/8I'�892,:TSA&(2,54&M@/+�6	&M.�F;H�)�2,54-/6�'�.J'�:(6�0�=RH�+�2,:(6�8G-?0�'A2,:M-

bin
<�2,)�'�N

%�&('*8I'�54+�:(.J�'�=#SA+�04.Z54+�:(6�04+�),8G6�&('A8�'�7V'�0�2,6�=>),'�7#'�)+�<(LM'�8I8I-/K#'�8
2,8I8IF('�.J<�+�0154-/8I'�892�:MSA&(2�54&M+�:('A.�F(H�),2,54-/6�'�.Z'�:;6	04=RH�+�2,:(6D2,8G2,:M-

bin<�2,)�'A-/:(.J6�&('A+�6�&('�012,892�:M-
lib

<U2,),'�N`%�&('*6�&(2,04.Z�"'�=#S*+�04.J54+�:(6�0�+�),8G6�&('
LM'�8I8I-/K#'A8I'�7#'�042�6�=R)�'�7#'�)<�+�0154-/8I'�892�:MSA&(2,5�&M@/+�6�&M.�F(H�),2,5�-?6	'�.J'�:(6�04=
H3+�2�:(6�89+�545�F;012,:M-

lib
<�2,)�'�NP%"-?@/)�'Aì^8I&(+�SA8G6�&(2,8954+�0�04'�8IH�+�:;.�'�:(54'�N

%"-/@/),'AìjN
DUPENTRY

�"'�=#S*+�04.�8G<�+�01.3F(H�),2�54-/6�'�.Z'�:;6	04=R.�'�<�2�:(2,6�2�+�:;8

UA'�=#S*+�04.
bin

<U2,),'
lib

<U2,),'
'/�7M�NAü�, Å � @/+�6�&T'�:;6	042,'�8 V%W�X
'/�7M�NAü�, Å � +�:('A'�:(6�0�= +�:('A'�:(6�0�=
'/�7M�NAü�, Å T V%W�X @/+�6�&M'�:(6�0�2,'�8

�C<(6�&('A8I'�54+�:(.Z+�0X6�&(2�04.J�'�=#SA+�04.Z2,8G:;+�6DH�04+�7#2,.�'�.�E/6�&('A7#-/)�F;'*+�<(6�&('
),-/8I6D�"'�=#S*+�04.JH�04'�8I'�:(6D2,8GF(8I'�.�N

DUPENTRY Ü�Ý	Þ�ß�à#áCÝ	â/ß£©Ø���Ø��



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

å�� �����	��
�������	��������������� �4
������ � "!��$�

%�&('
DUPLOAD

.�2,04'�546	2,7#'*),'�6�8G=#+�FM54+�:(6�04+�)6	&;'*8I'�7#'�042,6	=R+�<(LM'�8I8�-?K#'�8
6�&(-/6�6	&;'*),+�-/.�'�01K#'�:;'�0�-?6	'�89S*&;'�:T-^54+�LMLT+�:M@/),+�54� 2,892�:(2,6�2�-?)�2,Y�'�.Z@?=
6�SA+*+�01LM+�04'*LM+�.�F;)�'�8#NP%D&('A)�+�-?.�'�01K#'�:('�04-/6�'�8GLM'�8I8I-/K#'�89S*2,6�&T6�&('
8I'�7#'�042,6	=R),'�7#'�)=#+�FT8IH3'�5�2,<�=>SA2�6�&

DUPLOAD
NP%D&(2,8G),'�7#'�)-/H�H�),2,'�8G6�+

54+�LMLM+�:T@/),+�54�8904'�<U'�04'�:(54'�.J@/=R�×)�-/:;K#F(-/K#'ALT+�.3F()�'�8#NP%�&('*),'�7#'�)+�<
LM'�8I8I-/K#'�8GK#'�:;'�0�-?6	'�.J<U+�0XLTF;)�6�2,H�)�'A54+�LTLM+�:M@/),+�5���2,:(2�6�2,-/),2�Y�-/6�2,+�:T@?=
��+�0�6�04-/:MLM+�.�F(),'�8G2,8G+�:('A8I'�7#'�042�6�=R)�'�7#'�)")�+�SA'�016�&(-/:M6�&('A)�'�7#'�)=#+�F
8IH�'�542,<U=�N`i·F(@/8I'�Â/F('�:;6D2,:(2�6�2,-/),2�Y�-/6�2,+�:(8G+�<;-õ54+�LMLM+�:M@/)�+�54��+�7#'�04S*042,6�'
-/:;=>H�04'�54'�.�2,:(KR+�:('�8#N
��+�0�LM-/6I[

DUPLOAD=
'/�7M�NAü�, Å

FATAL
E
WARNING

E
CAUTION

E
NOTE

E
COMMENTij'�'*6�&('A.�'�8I54042�H�6�2,+�:(8G<�+�016�&('�8I'A2,:Tl

MLEVEL.�2�04'�546�2�7V'�EnmDH�-/K#' p e·N

IGNORE
%D&(2,8G2,896	&;'*8I-/LM'A-/8

COMMENT
N

%�&('
NODUPMSG

.�2,0�'�546�2,7#'*8IF(H�H�04'�8I8I'�8GLM'�8I8I-/K#'�89-/@/+�F(6D.�F(H3)�2,54-/6�'�.
'�:(6�04=RH�+�2�:;6	8#NP�C<(=#+�FM�:(+�Sk6�&(-/6�+�:('*+�0XLM+�0�'AH�-/046�2,5�F;)�-/0X'�:(6�04=
H�+�2,:(6�8G-/04'A.�F(H�),2,5�-?6	'�.3E/-/:(.J.�+*:(+�6�S*-/:;6D6�&('*),+�-/.�'�0X6	+A2,8I8�F;'
LM'�8I8I-/K#'�89-/@/+�F(6�6	&;+�8I'*8I=#LM@/+�),8IE/F(8I'

NODUPMSG
6�+A8IF(H�H�04'�8I8G6�&('

LM'�8I8I-/K#'�8#N
��+�0�LM-/6I[

NODUPMSG=
�7. � ~��M� [,�7. � ~��M� ,...]

�7. � ~��M� �>-/LM'A+�<(-/:M'�:(6�04=RH�+�2�:;6D<�+�01SA&(2,54&T:;+*LM'�8I8I-/K#'
8�&;+�F(),.J@/'A2�8I8IF('�.�N

DUPLOAD Ü�Ý	Þ�ß�à#á�Ý�â/ß£©Ø���Ø��

NODUPMSG ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Ø��



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

å�Ú�����	��
�������	�����������������
������ � "!#�$�

%�&('
NOUSXMSG

.�2,04'�546	2,7#'A8IF(H�H�04'�8I8I'�8GLM'�8I8I-/K#'�8G54+�:;5�'�04:(2,:(K
F;:(8I-/6�2�8I<�2,'�.Z'��#6�'�04:(-/)"04'�<U'�04'�:(54'�8#NP�C<(=#+�FM�:(+�S 6�&(-/6D+�:;'*+�0XLM+�0�'
8IH�'�542,<�2�5X'��#6	'�04:;-/)04'�<U'�04'�:(54'�89S*2,),):(+�6D@/'A8I-/6�2�8I<�2,'�.Z2,:M=#+�F(01H�04+�K#04-/LME
-?:(.J=#+�FT.3+*:(+�6�S*-?:(6D6�&('A)�+�-?.�'�016�+A2�8I8IF('ALM'�8I8I-/K#'�8G-/@?+�F(6D6�&(+�8I'
04'�<�'�04'�:(54'�8IE/F(8I'

NOUSXMSG
6�+*8IF(H3H�04'�8�896�&('*LM'�8I8I-/K#'�8#N

��+�04LT-?6�[

NOUSXMSG=
�7. � ~��M� [,�7. � ~��M� ,...]

�7. � ~"�T� �>-?LT'A+�<(-?:M'�:(6�0�=RH�+�2,:(6�<U+�0XS*&;2�54&M:(+AF(:(8I-?6	2,8I<�2�'�.
04'�<U'�04'�:(54'�89-/04'AH�04'�8�'�:;6D-/:;.Z<�+�0XS*&(2,54&M:(+ALM'�8I8�-?K#'�8
8I&(+�F(),.J@/'A2,8�8IF;'�.�N

%�&('
MSGLEVEL

.�2,04'�546	2,7#'A)�'�6�8G=#+�FM8I'�6D6�&('A8I'�7#'�0�2,6�=>),'�7#'�)<�+�01-/:(=
LM'�8I8I-/K#'A6�&(-/6�6	&;'*),+�-/.�'�0X2�8I8IF('�8#NP�D+�0X2,:(8I6�-/:(54'�E/=#+�FM54-/:M2�:;5�04'�-/8I'
6�&('A8I'�7#'�042�6�=R<U+�0X54'�0�6�-/2,:M54-/8I'�8G-/:(.J.�'�5404'�-/8I'*6�&('A8I'�7#'�042�6�=R<U+�0
+�6�&('�048#NP�C<(=#+�FM2�:;5�04'�-/8I'A6�&('*8I'�7#'�042,6�=>6�+A'�Â/F(-/)"6	+A+�01K#04'�-/6�'�0X6	&;-/:
6�&('

WARNING
)�'�7V'�)<U+�0X-õH�-/046�2,54F()�-?01'�0404+�0�E?6	&;'*),+�-/.�'�01SA2�),):(+�6�LT-?�'

=#+�F;01H�04+�K#04-/LÈ'��V'�5�F;6	-?@/)�'A2�<;6	&;-/6D'�0404+�01+�5454F(048#N`�C<(=#+�FM.�'�5404'�-/8I'A6	&;'
8I'�7#'�042,6�=>6�+A'�Â/F(-/)6�+*+�0X@/'�),+�Sk6	&;'

NOTE
)�'�7#'�)<�+�01-^H�-/046�2,5�F;)�-/0X'�040�+�0hE

6�&('A),+�-/.�'�01SA2�),):(+�6�H�042�:;6D-õLM'�8I8I-/K#'A2,<(6	&;-/6D'�0404+�01+�5454F(048#N
��+�04LT-?6�[

MSGLEVEL=� �?�TÃ/�2,2YZ'/�7M�N*ü�, Å [,� �?�TÃ?�-,2YZ'/�7M�N*ü�, Å ...]

� �?�TÃ?�-, �>F;LT@?'�01+�<(LM'�8I8I-/K#'A<U+�0XS*&(2,54&M6�&('*8I'�7#'�042,6�=>),'�7#'�)
8I&(+�F(),.J@/'A54&(-/:(K#'�.rN

'/�7M�NAü�, Å FATAL
E
WARNING

E
CAUTION

E
NOTE

E
COMMENTij'�'A6	&;'*.�'�8I54042,H�6	2,+�:(89<U+�0X6�&('�8I'*2,:Ml
MLEVEL.�2,0�'�546�2,7#'�EnmDH�-/KV' p ejN

�X�#-/LMH�),'�[

MSGLEVEL=268:NOTE,114:WARNING

�C:M6�&(2,8G'��#-/LMH�),'�E/6�&('*8I'�7#'�042,6�=>),'�7#'�)+�<(LM'�8I8I-/K#'A:(F(LM@/'�0
268

2,8G8I'�6
6�+
NOTE

b�6�&('*8I'�7#'�042,6�=>),'�7#'�)+�<(LM'�8I8I-/K#'A:(F(LM@/'�0
114

2,8G8I'�6D6�+
WARNING

N

NOUSXMSG ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Ø��

MSGLEVEL ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Ø�!



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

å�å �����	��
�������	��������������� �4
������ � "!��$�

_a'�8I8I-/K#'A:(F(LM@/'�048G-/04'A.�2�8IH3)�-/=#'�.J-/89H�-/046D+�<('�7#'�04=R'�0�04+�01LM'�8I8I-/K#'
6�&(-/6�2�892�8I8IF('�.rN`%�&('�=>-/04'A-/H�H�'�:(.3'�.Z6�+A6	&;'

ldr
LM'�8I8�-?K#'*K#04+�F(H

2,.�'�:(6�2,<U2,'�0�NP�C:M6	&;'*<�+�),)�+�SA2�:;K>LM'�8I8I-/K#'A'��#-/LMH�)�'�E?6	&;'*LM'�8I8I-/K#'
:(F;LT@?'�012,8

112
[

ldr–112 sldr:  WARNING
File ’a.out’ is not executable due to 
previous errors.

%�&('
XFER

E
EQUIV

E?-/:(.
SET

.32�04'�546�2�7#'�89)�'�6D=V+�FT54+�:(6�04+�)6�&('*H�+�2,:(6D-/6
SA&(2,5�&M=#+�F(0XH�04+�K#04-/LÈ@/'�K#2,:(89'��#'�54F(6�2�:(K#E?-/:(.J6	&;'�=>-/),8I+*2,:(6�'�0454'�H�6
.�'�<�2,:(2�6�2,+�:(8G+�<('�:;6	04=RH�+�2,:(6�8G-/6D),+�-/.J6�2�LM'�N

%�&('
XFER

.�2,0�'�546�2,7#'*8IH�'�542,<�2�'�896	&;'*6�04-/:(8I<�'�01'�:(6�04=>H�+�2,:(6�<U+�0X=#+�F(0
H�04+�K#04-/LæN`�X+�:(6�04+�)2�89H�-/8I8I'�.Z<�04+�LÈ6�&('*8I=#8I6�'�LÈ8I6�-/046�qUF;HZ04+�F(6�2,:('*6�+
6�&('

XFER
'�:;6	04=RH�+�2,:(6INP��<;=#+�FT.3+*:(+�6�F(8I'A6	&;'

XFER
.�2,04'�546�2�7#'�E/6�&('

),+�-/.�'�01F;8I'�8G6�&('A<U2,048I6DH�042�LM-/04=R'�:(6�04=>H�+�2,:(6�2�6�'�:(54+�F(:(6�'�048G-/896	&;'
6�04-/:(8I<�'�01'�:(6�04=>H3+�2�:(6IN Á H�042�LM-/04=>'�:;6	04=RH�+�2,:(6D54-/:M@/'*8IH�'�542,<�2�'�.J@/=
6�&('A�D+�046�04-/:M)�-/:;K#F(-/K#'

PROGRAM
8I6�-/6�'�LM'�:(6�E/@/=R6	&;'*� Á è STARTH�8I'�F(.3+*2,:(8I6�04F(546	2,+�:(E/+�0X@/=R6�&('*�×),-/:(K#F;-/K#'*H30�+�54'�.�F;04'*:(-/LM'A+�<

main
N

%�&('
XFER

.�2,0�'�546�2,7#'*54-/:M-/),8I+*@/'AF(8I'�.J6	+A2�.3'�:(6�2�<�=>SA&(2,54&TH30�2,LM-/04=
'�:(6�04=RH�+�2�:;6D6�+*F;8I'*-/896�&('*6�04-/:(8I<�'�01'�:;6	04=RSA&('�:M6	&;'*),+�-/.�'�0
'�:(54+�F(:;6	'�0489LT+�04'A6�&(-/:M+�:('*H30�2,LM-/04=>'�:;6	04=RH�+�2,:(6IN
��+�0�LM-/6I[

XFER=
� � 0D,OM

� � 0D,7M �1:(6�04=>H�+�2,:(6D:;-/LM'�N

Q íAÊ�Ó#ÑDí*Ì�Ì4Ï°Ê�Ð ÒXÊ�ÓVÑ%[
@ í*Ï°Ê�Ó#Õ\>AÊ Î
Ò]<*ÒXË�Í�ÓVÏ°í*Ê
£©Ø��

XFER ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���ØUÙ



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

å�ò�����	��
�������	�����������������
������ � "!#�$�

%�&('
EQUIV

.�2,04'�5�6�2,7#'*),'�6�8G6�&('A)�+�-/.�'�0X8IF(@/8I6�2�6�F(6�'A-õ54-/),)+�0104'�<�'�04'�:(54'
6�+A+�:('*'�:;6	04=RH�+�2,:(6D<�+�01-^54-/),)+�0104'�<�'�0�'�:;54'*6�+*-?:(+�6�&('�01'�:(6�04=RH�+�2�:;6�N
��+�04LT-?6�[

EQUIV=
�7. � ~��M� (þ7M � ö [,þ7M � ÷ ,...,þ7M � ù ])

�7. � ~"�T� �>-?LT'A+�<(-õ6�-/04K#'�6D'�:;6	04=RH�+�2�:;6�N
þ7M � û �>-?LT'A+�<(6�&('*'�:;6	04=RH�+�2,:(6D6�+*@?'*),2�:;�'�.Z6�+`�O. � ~��M�#N
�C<(=V+�FT54+�:(6�2,:(F('A6�&(2,8G.�2,04'�546	2,7#'A@/'�=#+�:(.J+�:('A),2�:;'�E/'�:(.J'�-/54&
54+�:(6�2,:(F('�.J),2�:;'*SA2�6�&M-^5�+�LMLM-jN
�X�#-/LMH�),'�[

.  

.  

.  
CALL A 
.  
.  
. 
CALL B 
. 
. 
.

�C:M6�&('AH�04'�54'�.�2�:;K>54+�.�'A8I'�Â/F('�:(54'�E/6�&('A54-/)�),8G6�+ Á -/:(. Ç -/04'*),2,:(�'�.J6	+
�×@?=>6�&('A<U+�),),+�S*2,:(KR8IH�'�542�<�2,54-/6	2,+�:À[

EQUIV=C(A,B)

%�&('*LM+�.�F;)�'A54+�:(6�-/2�:;2�:(KR'�:(6�04=>H3+�2�:(6��×2�89)�+�-/.3'�.�E/@/F(6D6�&('ALM+�.�F(),'
+�0XLM+�.�F(),'�8G54+�:(6�-/2,:(2,:(K Á -/:;. Ç LM2,K#&(6D:(+�6�@/'*),+�-/.�'�.�NP%D&;'*LM+�.�F(),'
+�0XLM+�.�F(),'�8G54+�:(6�-/2,:(2,:(K Á -/:;. Ç -/04'A)�+�-?.�'�.Z2,<(6�&('�=R-/04'*:;'�'�.�'�.Z6�+
8I-?6	2,8I<�=>+�6�&('�0X0�'�<�'�04'�:(54'�8G6�+A+�6�&('�01'�:(6�04=RH�+�2�:;6	89S*2,6�&(2,:M6	&;+�8�'
LM+�.�F;)�'�8#N
�C:M6�&(2,8G'��#-/LMH�),'�E

EQUIV
&;-/8G6�&('A8I-/LM'*'�<�<U'�546�-/8GF;8I2�:(KR-^6�'��#6D'�.�2,6�+�0

6�+A04'�H�)�-?5�'A-/),)+�5454F(040�'�:;54'�8G+�<
CALL A

-/:;.
CALL B

SA2,6�&
CALL C

E
'��#54'�H�6�6�&(-/6D=#+�FM.�+A:(+�6D&(-/7#'A6�+*04'�54+�LMH�2�),'A+�0154&(-/:(K#'A6�&('*8I+�F;0�54'
54+�.�'�N

EQUIV ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Øäã



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

å  �����	��
�������	��������������� �4
������ � "!��$�

%�&('
SET

.�2,04'�546	2,7#'A-/8I8I2�K#:;8G-^7#-/),F('*6�+A-/:M'��#6	'�04:(-?)'�:(6�04=>H�+�2,:(6IN Á
SET

7#-/),F('*<�+�016�&('A8IH�'�542�<�2,'�.Z'�:;6	04=RH�+�2,:(6D6�-/�'�89H�04'�5�'�.3'�:(54'*+�7#'�01-
7#-/),F('A'�:(54+�F(:(6�'�04'�.J2�:M6�&('A0�'�),+�54-/6�-/@/),'*LM+�.�F;)�'�8#N
��+�0�LM-/6I[

SET=
�7. � ~��M�#[ }�~��C�#� [ [ �Tü Å ]

�7. � ~��M� ijH�'�542�<�2,'�8G6�&('A'�:(6�04=>H�+�2,:(6D6�+A@/'*K#2,7#'�:M-^7#-/)�F;'�N
}�~��C�#� � '�542,LT-?)7#-/),F('*-/8I8I+�542,-/6�'�.ZSA2�6�& �7. � ~��M�2^
�Mü Å Á ),2�K#:;LT'�:;6rLM+�.�2,<U2,'�04N]�Tü Å LM-/=R@/'A+�:('A+�<(6�&('<U+�),)�+�SA2,:(K([

W     
óX'�H�04'�8�'�:;6	89-^S*+�04.J-/.�.�04'�8I8G¿�.�'�<�-/F(),6 �

P     
óX'�H�04'�8�'�:;6	89-õH�-/0454'�)-/.3.�04'�8�8

V     
óX'�H�04'�8�'�:;6	89-^54+�:(8I6	-?:(6

%�&('
UNSAT

.�2�04'�546�2,7#'*8IH�'�542,<U2,'�8G6�&('A:(-/LM'�89+�<(+�:('*+�0XLM+�0�'
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%�&('

KEEPSYM
-?:(.

HIDESYM
.�2,04'�546	2,7#'�8G-?0�'ALMF(6�F(-/),)�=R'��#54)�F(8I2,7#'�N

{ ÏIÕ·Ë�ÒGÌ4Ì2>AÊ�ÒXí*Í�Õ
ÐAÌ4íAïw>AÌRÎZÏ°ÑrÒGË�Ó#Ï°ÔAÒXÕ
£©Ø�!

SYMBOLS Ü�Ý	Þ�ß�à#á�Ý�â/ß£©Ø�!�ØUÙ

KEEPSYM |#}v~ HIDESYM
Ü�Ý	Þ�ß�à#á�Ý�â/ß �£©Ø�!�Øäã



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

ò�������	��
�������	�����������������
������ � "!#�$�

��+�04LT-?6�[

HIDESYM=
þ7M��MÃ/ü���[ 0ZM�.��

 

KEEPSYM=
þ7M��TÃ?ü��¹[ 0�M�.r�

þ7M��MÃ/ü�� �>-?LT'A+�<(-^8I=#LM@/+�)	N
0ZM�.�� %D&('A6�=#H�'A+�<(8I=#LM@/+�),E/S*&;2�54&M2,8G+�:('A+�<(6�&('A<�+�)�),+�SA2�:(K([

C     
�X+�LMLT+�:M@/)�+�54��8I=#LM@/+�)

E     
�X�#6�'�04:(-/)8I=#LT@?+�)

B     Ç +�6�&T6�=#H�'�89+�<(8I=#LM@/+�),8G¿�-^�×)�-?:(K#F(-/K#'
'��#6�'�04:(-/) �

%�&('
CASE

.�2,04'�546	2,7#'*54+�:(6�04+�),8GSA&('�6�&('�0154&(-/04-/546�'�048G2,:T6�&('A.�2�04'�546�2,7#'�8
<�2,)�'A-/04'*54+�:(7#'�046�'�.J6	+AF(H�H�'�0454-/8I'A@/'�<U+�04'A6	&;'�=>-/04'AH�04+�5�'�8I8I'�.�N
��+�04LT-?6�[

CASE=
'/�7M�NAü�, Å

UPPER � 2,04'�546�8G6�&('*),+�-/.�'�016�+*54+�:(7V'�0�6�-/)�)LM+�.�F(),'�E/'�:(6�04=H�+�2,:(6�E/-/:(.J5�+�LMLM+�:M@/)�+�54��:(-/LM'�892�:M6�&('*.�2,04'�546�2�7#'�8
6�+*F(H3H�'�045�-?8I'�N`�R8IF(-/),),=>6�&(2,892�89.�'�8I2,0�-?@/)�'ASA&('�:M:(+
04'�)�+�54-/6�-/@/),'ALT+�.�F;)�'�89S*2,6�&T),+�SA'�045�-?8�'A:(-/LM'�89-/04'
'�:(54+�F(:(6�'�04'�.�N

MIXED
ijH�'�542,<U2,'�896	&;-/6D:(+A6�04-/:(8I),-/6�2�+�:M2,8G.�+�:;'�E/-/:(.J:(-/LM'�8
LMF(8I6DLM-/6�54&T'��#-/546�),=>¿�.�'�<�-/F(),6 � N

%�&('
CPUCHECK

.�2,04'�546	2,7#'*54+�:(6�04+�),8GSA&('�6�&('�01LM-/54&(2,:('*54&(-/04-/546�'�042�8I6�2,5
54&('�54�"2�:(KR2,8G.�+�:;'*SA2�6�&(2,:M6�&('A)�+�-/.�'�04NP%F;0�:;2�:;KR+�<U<;54&('�54�2,:(KR-/),)�+�SA8
-^8I),2�K#&;6D2,:(5404'�-/8I'*2,:M6	&;'*'��#'�54F(6�2,+�:M8IH�'�'�.Z+�<;6	&;'*),+�-/.�'�0hE/@/F;6D2,6D-/),8I+
-?)�),+�S*896�&('A)�+�-/.32�:(KR-/:(.J'��#'�54F(6�2,+�:M+�<(LM+�.�F(),'�8G6�&(-/6�&(-/7#'
2,:(54+�LMH�-/6�2,@/)�'*54&(-/04-/546�'�042�8I6�2,5�8#N

CASE ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø�!�Øä£

CPUCHECK ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø�!�Ø��



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

ò	� �����	��
�������	��������������� �4
������ � "!��$�

��+�0�LM-/6I[

CPUCHECK=
'/�7M�N*ü�, Å

ON
�1:(-/@/),'�89LM-/54&(2�:;'*54&(-/04-/546�'�042�8I6�2,516�=#H�'*54&('�54�2,:(K
¿U.�'�<�-/F(),6 � N

OFF � 2,8I-/@/),'�8GLM-/54&(2,:('*54&(-?0�-?5�6�'�042,8I6	2,516�=#H�'A54&('�54�2,:(K(N

%�&('
COMPRESS

.�2,04'�5�6�2,7#'*'�:;-/@/),'�8G+�01.�2,8I-/@/),'�8G54+�LMH�04'�8I8I2,+�:T+�<
'��#'�54F(6�-/@/),'A<U2,),'�8�E?-/:(.J2�6�8IH�'�542�<�2�'�896�&('A8�2,Y�'A+�<(@/),+�5��"8G6�&('A)�+�-/.3'�0
8I&(+�F(),.J54+�:(8I2�.3'�01<�+�0154+�LMH�04'�8I8I2�+�:ÀN Á 8G6�&('A)�+�-/.3'�01),+�-/.�89=#+�F(0H�04+�K#04-/LME/2,6D8I54-/:(89<U+�0X),-/04K#'*-/04'�-/89+�<(6�&('AH�04+�K#04-/LÈ2,:MS*&(2,54&M'�-/54&
SA+�04.Z54+�:(6�-/2,:(896�&('*8I-/LM'A7#-/),F('�NPOQ&('�:M2�6�<U2,:(.�89-^@/),+�54� +�<;S*+�04.�8
SA2�6�&M6�&('*8I-/LM'A7#-/),F('�E/2,6DK#'�:('�04-/6�'�8G-^54+�LMH�04'�8I8�2,+�:M'�:(6�04=>04-/6�&('�0
6�&(-/:M6�&('A-/546	F;-/)54+�.�'�NP%D&('A8I=#8I6	'�Lç8I6	-?0�6�q�F(HJ04+�F(6�2�:('A'��#H�-/:;.�8G6�&('
54+�LMH�04'�8I8I2�+�:M'�:(6�04=>2,:(6�+*-?5�6�F(-?)5�+�.3'*-/6D04F(:M6�2,LT'�NP%�+A@/'*'�),2,K#2�@/),'A<U+�0
54+�LMH�04'�8I8I2�+�:(E?-õ@/),+�54��LMF(8I6D8I-/6�2,8�<�=R6�&('*<�+�),)�+�SA2�:;K>04'�Â/F(2,04'�LM'�:(6�8#[

•
�C6DLMF(8I6�5�+�:;6	-?2�:M+�:(),=>.3-/6	-

•
�C6DLMF(8I6D54+�:(6�-/2,:T04'�H�'�6�2,6	2,7#'�),=>2,:(2,6	2,-/),2�Y�'�.J7#-/),F('�8

•
�C6�LTF;8�6�&(-/7#'A-õ@?)�+�54��8I2�Y�'A)�-?0�KV'�016�&(-/:M6�&('*54+�LMH�04'�8I8I2�+�:
6�&(04'�8I&(+�),.

�X�#'�5�F;6	-?@/)�'AH�04+�K#04-/LM8G6�&(-/6�&(-/7#'*@?'�'�:T54+�LMH�04'�8I8I'�.Z04'�Â/F;2�04'A)�'�8I8
LM'�LM+�04=>6�+*),2,:(�E/-/89S*'�),)-/89)�'�8I898I6	+�04-/KV'*8IH�-/54'�NP�1�#'�54F(6�2,+�:T6�2,LM'*+�<
6�&('A8�=V8�6�'�LÈ8I6�-/046�q�F(HZ04+�F(6�2,:('*2,:(5404'�-/8I'�8G<�+�0154+�LMH�04'�8I8I'�.ZH�04+�K#04-/LM8IE
@/F;6D<U2,),'*6�04-/:(8I<�'�016�2�LM'A2�89.�'�5404'�-/8I'�.�N
��+�0�LM-/6I[

COMPRESS=
'/�7M�N*ü�, Å

OFF � 2,8I-/@/),'�8G-/),)54+�LMH�04'�8I8I2�+�:ÀN

� �F�MÃ/�2, ij'�6�8G54+�LMH�04'�8�8I2,+�:M@/)�+�54��8I2�Y�'A6�+ � �F�MÃ/�2,°NP%D&;'.�'�<U-/F;)�6�2,8 \�f?f/f N

COMPRESS ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø�!�Ø��



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

ò�Ú�����	��
�������	�����������������
������ � "!#�$�

%�&('
LOGFILE

.�2�04'�546�2�7V'*8IH�'�542,<U2,'�8G6�&('A:(-/LM'A+�<(6�&('*<�2,)�'A6�+*SA&(2,54&T6�&('
),+�-/.�'�0XS*042,6�'�8G),+�K>LM'�8I8I-/K#'�8#N`¿�ij'�'Al

LOGUSE
.32�04'�546�2�7#'�EémDH�-/K#'Ac p E/<�+�0

2,:(<�+�04LM-/6	2,+�:M+�:M)�+�KRLM'�8I8I-/K#'�8#N � �>+�04LM-/),)�=¹E/6�&(2,8G.�2,04'�5�6�2,7#'*8I&;+�F()�.
@?'*F(8I'�.J2,:M6�&('*.3'�<U-/F;)�6

def_seg
-/:(.

def_ld
.�2,0�'�546�2,7#'�8G<�2�),'�8G6�+

2,.�'�:(6�2,<U=R6�&('A)�+�KR<�2�),'A<U+�0X-/),)F(8I'�048#N
��+�04LT-?6�[

LOGFILE=
ÆCÛ��U�

ÆCÛ��U� �>-?LT'A+�<(-^<U2,),'*6�+AS*&(2,54&M6	&;'*),+�-/.�'�0XS*042,6	'�89),+�K
LM'�8I8�-?K#'�8#N

%�&('*),+�KR<U2,)�'ALMF(8I6D@/'A5�04'�-/6�'�.JH�042�+�0X6�+*),+�-/.�'�01'��#'�54F(6�2,+�:(E/-/:(.J2,6
LMF(8I6�&(-/7#'

write
H�'�04LM2,8I8I2�+�:M'�:(-/@?)�'�.J<�+�01-/),)F(8I'�048#NP�A:T8I=#8I6�'�LM8

SA2,6	&MLMF(),6�2�),'�7#'�)8I'�54F(042�6�=R¿U_aè�i � E/6	&;'*),+�K><�2�),'ALTF;8�6�@/'*5404'�-/6�'�.J2�:6�&('ALM+�8I6D04'�8I6	042,546	2,7#'AH�-/046�2�6�2,+�:T+�<(6�&('A<U2,),'*8I=#8I6�'�LME/8I+*6�&(-/6D-/),)F(8I'�048
54-/:MSA042�6�'A6	+A6�&('*<�2,)�'�NP%D&('A),+�-/.�'�01-/H3H�'�:(.�8G),+�KRLT'�8I8I-/KV'�8G6�+*6�&('A'�:(.
+�<;6	&;'*<�2�),'�b�2,6D.�+�'�8G:;+�6D2,:(2�6�2,-/),2�Y�'�E/8IF(LMLM-/042,Y�'�E/+�0104'�H�+�046D+�:M6	&;'
54+�:(6�'�:(6�89+�<(6�&('A)�+�KR<�2�),'�NP��<;6	&;'*),+�K><�2,)�'A2,8G:(+�6�H�04'�8I'�:(6�E/+�016�&('A)�+�-?.�'�0
54-/:;:(+�6DSA042�6�'*6�+A2�6�E/6�&('A)�+�-/.3'�018IF(H�H�04'�8I8I'�8G-?)�)),+�KRLT'�8I8I-/K#'�8
SA2,6	&;+�F(6D2,8I8IF(2,:(KR-/:M'�040�+�0XLM'�8I8I-/K#'�N
�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[P:(+�:('

%�&('
LOGUSE

.�2�04'�546�2,7#'*8IH�'�542,<U2,'�8G6�&('A:(-/LM'�8G+�<(+�@CB4'�546D+�01),2,@/04-/04=
<�2,)�'�89<�+�01SA&(2�54&M),+�K>LM'�8I8I-/K#'�898I&(+�F(),.Z@?'*K#'�:;'�0�-?6	'�.�NP�R+�04LM-/)�),=¹E/6�&(2�8
.32�04'�546�2�7#'A8I&(+�F(),.J@/'*F(8I'�.J2,:T6�&('A.�'�<�-/F(),6D.�2,04'�5�6�2,7#'�8G<�2,)�'�8

def_seg-?:(.
def_ld

6�+*),+�K>6�&('AF(8I-/K#'A+�<(8IH�'�542�<�2,51+�@CB4'�546D+�01),2,@/04-/04=><�2,)�'�89@/=
-?)�)"F(8I'�0�8#NP�C<(6�&('A8IH�'�542�<�2,'�.J)�2,@/04-/04=R2�89:(+�6D-^.�'�<�-/F(),6D),2,@/04-/04=>¿�'�7#'�:M2,<
2,6�2�892�:M-^.�'�<�-/F(),6D8I'�-/0454&MH�-/6�& � =#+�FM8I&(+�F(),.Z8IH�'�542,<�=>6�&('A<�F()�)"H�-/6�&:;-/LM'*+�<(6�&('A),2�@/04-/04=�N
��+�04LT-?6�[

LOGUSE=
Æ�Û��U���

[,
Æ�Û��U���

,...]

ÆCÛ��U� �>-?LT'A+�<(-/:M+�@CB4'�546D+�0X)�2,@/04-/04=R<U2,),'*SA&(+�8I'AF(8I-/K#'
8I&(+�F(),.J@/'*),+�K#K#'�.�N

LOGFILE Ü�Ý	Þ�ß�à#á�Ý�â/ß£©Ø�!�Ø��

LOGUSE ÜDÝ�Þ�ß�à#áCÝ	â?ß£©Ø�!�Ø��
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ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

ò	å �����	��
�������	��������������� �4
������ � "!��$�

OQ&('�:('�7V'�016�&('A<U2,),'*8IH�'�542,<U2,'�.J+�:M6	&;'
LOGUSE

.�2,04'�5�6�2,7#'*2,8GH�04+�54'�8I8I'�.
@/=R6�&('*),+�-/.�'�0hE/-^)�+�KRLM'�8I8I-/K#'*2,8G-?H�H�'�:(.�'�.J6�+*6�&('A)�+�KR<U2,),'*¿�8IH�'�542�<�2,'�.
@/=R6�&('

LOGFILE
.�2,0�'�546�2,7#' � N

%�&('*K#'�:;'�0�-?6	'�.JLM'�8I8I-/K#'*2,8G2,: Á i·�1�C�À54&(-/04-/546�'�048IE/-/:(.J2�6�2�86�'�04LM2�:(-?6	'�.J@/=R:('�SAqU),2�:;'*54&(-/04-/546�'�048G¿�l
\n
m � N`�C:(.�2,7#2,.�F(-/)<�2,'�)�.38SA2�6�&(2,:M6	&;'*LM'�8I8I-/K#'A-/04'*8I'�H�-/04-/6�'�.J@/=>-^7#'�046�2�54-/)@?-/01¿�l

|
m � NP%D&('LM'�8I8I-/K#'A<U+�04LM-/6D2,89-/8G<�+�),)�+�SA8#[

loguse|
ÆCÛU��� � ~��M� |Å ~�0�� |0�Û(�T� | �#Û Å |Ä4ü Å � \n

ÆCÛU��� � ~��M� �>-/LM'A+�<(<�2�),'�N

Å ~�0�� � -/6�'A+�<(04'�<U'�04'�:(54'A6�+*6�&('A<U2,),'�b�<U+�04LM-/6�2�8e�C��$ Å;Å $�M�M/N
0�Û*�M� %·2�LM'A+�<(04'�<U'�04'�:;5�'A6�+*6�&('A<U2,),'�b�<�+�0�LM-/6�2�8a���1[ �C�Q[ þ4þ#N
�#Û Å �>8I'�0X� � +�<(F(8I'�0X04'�<U'�04'�:(542,:(KR6�&('A<U2,),'�N

�1&(-/04-/546�'�012,:(.�2,54-/6�2�:;K>6�&('A6	=#H3'*+�<(04'�<�'�04'�:(54'�N

s     
%D&;'*<�2,)�'ASA-/8G8I54-/:;:('�.�E/@/F;6D:(+ LM+�.�F(),'�8
SA'�0�'A2,:(54)�F;.�'�.�N

i     
%D&;'*<�2,)�'ASA-/8G8I54-/:;:('�.�E/-/:;.ZLM+�.�F;)�'�89S*'�04'
2,:(54)�F;.�'�.�N

�X+�LTLM-/:;.�qU),2,:('A'�Â/F(2,7#-/)�'�:;6�[*:(+�:('�N


