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v5 : Function

name = "min"

v2 : FunctionCall v3 : FunctionCall

e1 : isCaller

line = 8

e2 : isCaller

line = 12

e3 : isCallee e4 : isCallee
e6 : isInput

e7 : isInput

e5: isInput e8 : isInput

{1}{1} {2}{2}

e9 : isOutput e10 : isOutput

ý´ï�ëhü��hü�õ:þ<å£ç¿ô�ÿcä]õ¨õ¨ã¨ï�ó¸í¸õ«ç¿ô�ÿ^ô�ï�ã«ç¿é�õ«ç¿ô�ÿcøAã«ô¸ç�ã«ç¿ô ëbã�ä]å¸æ
Tj3d?G-./oAL:|)�4�'G)�Ftg�CE8.3.2_?*:<D�3.; 
 � "%$ g 
 � 
 g�)�3.A 
 "%$ )�'G/]'G/�+.'G/�;G/�3	?G/PA O �63.D[A./P;�D�CN?��N+"/

 ,O$ �(�n"!)I$ gZi=-L:VWV/6\,)�'G:V) O WV/�; � )�3.A . )�'@/c'@/P+.'@/P;G/�3q?*/PA O � 3LDNA./�;�D�C ?��[+"/ +�� '("n�/.
09& S
zJ-./P;@/d3LDNA./�;b)�'G/6),?@?*'G: O 8L?G/PA{i=:<?G-0?G-./}3B)�FX/P;=D�C�?*-./(CE8.3L2�?*:<D�3.;=)�3LAt\,)�'@:|) O W</P;�S
zJ-./>2n),WVWV;b?*D CE8.3L2�?*:<D�3.; 
 � 
 )�3.A 
 "%$ )�'G/Q'@/P+.'@/P;@/P3q?*/�A O � 
 , $ �(�n"!)I$ � � 0%0 3.D[A./P;�S
zJ-./P;@/u3.D[A./P;H)�'@/ )�;@;GD[2P:V),?*/�A i=:<?G- ?G-./ 2P)�WVW</P' O � "9H � � 0%09&(' /PA.4�/P;{)�3LA i=:<?G- ?G-./
2n)�W<WV/�/ O � "9H � � 0%09&,& /�A.4�/�;PSIzJ-./ "9H � � 0%09&(' /PA.4�/�;{)�'@/ ),?G?G'G: O 8L?*/�A i=:y?*- ) 01"%$�& ),?sM
?*'@: O 8L?G/=4�:<\[:V3L4}?G-./bWV:V3L/J3[8LF O /�']?G-B),?o2PD�3q?*)�:V3.; ?G-./k2P)�WVW�S/oa),'*)�FX/�?G/P'G;Y#!'@/P+.'@/P;@/P3q?*/�A
O � +�� ' "n�/.
09& 3.D[A./P;*96),'G/H)�;G;@DN2�:|),?G/PA i=:y?*- CE8.3.2�?G:VD�3 2n)�W<WV; O � "9H � $ + ,O� /PA.4�/P;PS�zJ-./
D�'GAL/P'G:<3.4}D�Cl+.)�'*)�FX/�?G/P' W<:V;@?G; :V; 4�:y\�/�3 O �>?*-L/kD�'@A./P'@:V3.4}:<3.2P:<A./P3.2�/P;fD�C "9H � $ + ,O� /PA.4�/P;


��



< � �
���=�QACB�FnM � S����|_�� Z�� � >
< � x	��
]k
���N1 ¢ ¥��a��Naqetu<��� ¢ ¥�� ��_�� Z=� z ? z �

>

<
5 ��� �
��� 3�m�� ��� 6 3������Q.y.y.�� .���� ���E5 ��!#"�"$"$� ��� 6 3$�$�

>

<
57����iqj�M z �%�
FpM D���� A|PNB�O������

A z�¢ A|M z F&���p?nB � A��
>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F/}Q�CACD�Oq� ¢ ¥�� +�aq}C�CACD¨O$�,�

>

<
3��79���M z ���p��_��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F/}C�QACD�Oq� ¢ ¥�� +Tc � SC}
?�M � S��,�

>

<
�
	n	p�ySQO�DGA-���|SQO�DGA��

>

<
m�	
��6 3�5

>
D�O
M S

<
��mn	p�/6 3�5

>

<
����	�	
�

>

<
��3��79q�

>

<
3��79���M z ���p�
`��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F/}C�QACD�Oq� ¢ ¥�� +Tc � SC}
?�M � S�.@O
� � �,�

>

<
��3��79q�

>

<
3��79���M z ���p�
d��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F/}C�QACD�Oq� ¢ ¥�� +Tc � SC}
?�M � S�.@O
� � �,�

>

<
��3��79q�

>

<
3��79���M z ���p�QI �

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F/}C�QACD�Oq� ¢ ¥�� +Tc � SC}
?�M � S��,�

>

<
�
	n	p�ySQO�DGA-���|SQO�DGA��

>

<
m�	
��6 3�5

>
D�OX¥

<
��mn	p��6 3�5

>

<
����	�	
�

>

<
��3��79q�

>

<
3��79���M z ���p�Q� �

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F/}C�QACD�Oq� ¢ ¥�� +Tc � SC}
?�M � S��,�

>

<
�
	n	p�ySQO�DGA-���|SQO�DGA��

>

<
m�	
��6 3�5

>
D¨M S

<
��mn	
��6 3�5

>

<
����	�	
�

>

<
��3��79q�

>

<
3��79q��M z ���p�Q~��

>

<
	/'Qi=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨Oq� ¢ ¥�� +¨{]OQB-M O � � A#�,�

>

<
��	�	
�ySQO�DGA-�0�|S
O
D�A��

>

<
mn	
��6 3�5

>
O
<
��mn	p��6 3�5

>

<
���
	n	p�

>

<
��3��79��

>

<
3��79q��M z ���p�QJ��

>

<
	/'Qi=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨Oq� ¢ ¥�� +¨{]OQB-M O � � A#�,�

>

<
��	�	
�ySQO�DGA-�0�|S
O
D�A��

>

<
mn	
��6 3�5

>
�
<
��mn	
��6 3�5

>

<
���
	n	p�

>

<
��3��79��

>

<
�
9�5=��M z ���
AC_��
� B � D1�0�p��_���? � �%�p�
`��

>

<
	/'Qi=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨Oq� ¢ ¥�� +�M F2.@O�� � ACB(�,�

>

<
��	�	
�ySQO�DGA-�0�|� M SCA#�

>

<
6 3�	

>
U
<
��6 3�	

>

<
���
	n	p�

>

<
���
9�5q�

>

<
�
9�5=��M z ���
AX`��
� B � D1�0�p��_���? � �%�p�
d��

>

<
	/'Qi=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨Oq� ¢ ¥�� +�M F2.@O�� � ACB(�,�

>

<
��	�	
�ySQO�DGA-�0�|� M SCA#�

>

<
6 3�	

>
_C`

<
��6 3�	

>

<
���
	n	p�

>

<
���
9�5q�

>

<
�
9�5=��M z ���
AXd��
� B � D1�0�p�QI ��? � �%�p�
`��

>

<
	/'Qi=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨Oq� ¢ ¥�� +�M F2.@O�� � A�A��,�

>

<
���
9�5q�

>

<
�
9�5=��M z ���
A�I �
� B � D1�0�p�Q� ��? � �%�p�
d��
<
	/'Qi=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨Oq� ¢ ¥�� +�M F2.@O�� � A�A��

>

<
���
9�5q�

>

<
�
9�5q��M z �0�
A�� �
� B � D3���p�Q~���? � ���p�Q`��
? ��� B z ACB4�%�|_��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨O�� ¢ ¥�� + M F65 S�� � ?6�,�

>

<
���
9�5=�

>

<
�
9�5q��M z �0�
AX~��
� B � D3���p�QJ���? � ���p�Q`��
? ��� B z ACB4�%��`��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨O�� ¢ ¥�� + M F65 S�� � ?6�,�

>

<
���
9�5=�

>

<
�
9�5q��M z �0�
AXJ��
� B � D3���p�Q~���? � ���p�Qd��
? ��� B z ACB4�%��`��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨O�� ¢ ¥�� + M F,5 S�� � ?6�,�

>

<
���
9�5=�

>

<
�
9�5q��M z �0�
AXU��
� B � D3���p�QJ���? � ���p�Qd��
? ��� B z ACB4�%�|_��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨O�� ¢ ¥�� + M F65 S�� � ?6�,�

>

<
���
9�5=�

>

<
�
9�5q��M z �0�
AXw��
� B � D3���p�Q~���? � ���p�Q`��
<
	('
i=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨O�� ¢ ¥�� + M Fns � ?n� � ?6�

>

<
���
9�5=�

>

<
�
9�5q��M z �0�
AC_CZ��
� B � D3���p�QJ���? � ���p�Qd��
<
	('
i=�o¥�� M S�)#* ��B�A � ��
F�}C�CACD¨O�� ¢ ¥�� + M Fns � ?n� � ?6�

>

<
���
9�5=�

>

<
��57����iqj

>

<
��5 �7�

>

ý´ï�ëhü	8�ü½Ý¸Þàß�ã«ç�å¸ã«ç¿ð«ç�ê<õ�ä]õ¨ïÒøAê�ø]÷½ëbã�ä]å¸æ ÷qã«øAù ýJï�ëbí¸ã«ç �
+�D�:V3q?*:<3.4{?*D 
 ,O$ �(�3"!)I$ � � 0%0 3.D[A./P;�S

1
zJ-./ �B'G;s?c/�A.4�/XD�C�?��[+"/ "9H � $ + ,O� :V3L2P:VAL/P3q?}?*D

CE8.3.2_?*:VD�3t2P)�WVW:9 � gLCED�'J?*-./}2P)�WVW 
 � 
 �L� �!. � gN2PD�FX/P;JCE'@D�F 3.D[A./094; 'G/�+.'G/�;G/P3q?G:V3.4$\,)�'G:�M
) O W</ � SlzJ-./>;@/P2PD�3.A /�A.4�/$D�Cf?��[+�/ "9H � $ + , � 2PD�FX/P;�CE'@D�F ?G-./>;G/�2PD�3LA +B),'*)�FX/�?G/P' .
#!3.D[A./<9>=B9_S�zJ-./ D�'@A./P'@:V3.4 D�CJ?*-L/~+B)�'G)�FX/�?*/�'G;dD�CJ?*-./~D�?*-./�'c2P)�WVWk##9 � 96)�'@/~'@/P+.'@/_M
;G/�3	?G/PA )�3B)�W<D�4�D�8.;@W7��S
Ý¸Þàß$+.'GD�\[:VA./�;c2�D�3.;@?G'G8.2_?*;cCED�'d/�KL2�-.)�3.4�:<3.4u4�'G)�+.-.;d;G8.2�- )�;6?*-./HD�3./H:V3 &�:V4�8.'@/ XLS
zJ-./P;@/{2PD�3L;@?*'@8.2�?G;Q'G/�+.'G/�;G/�3	?$3LDNA./�;Pg�/PA.4�/�;Pga)�3.A /�A.4�/~D�'GA./�'G:V3L4.g�)�;cio/PWVWo)�;6?��N+"/
:V3LCED�'GFH),?*:<D�3 )�3LA ),?@?*'@: O 8L?G/�\,)�WV8./�;PS
&a:V4�8.'G/<ZQA./�+.:V2_?*;J?*-L/64�'*)�+.-{CE'@D�F &a:<4�8.'@/ XX)�;=)�301<; 5 A.DN2�8.FX/P3q?=CED�WVW<D�i=:<3.4d?G-./
Ý¸Þàß�;s?*'G8L2�?*8L'G/�S�zJ-./I;G/�2PD�3LAH),3.AQ?*-.:<'GAQW<:V3./�;aD�C &�:V4�8.'@/PZk4�:<\�/o?*-./P�kzV� \�/P'@;G:VD�3QCED�'
Ý¸Þàßc),;@?BADC E#FHGJI
GLKHM7K	S�zJ-./ O D[AQ�tD�Cf?*-L/ Ý¸Þàß6A.DN2�8.FX/P3q?(:V;k/P3.2�WVD�;@/PA :V3

< NPO>Q > ?*)�4�;�S
zJ-./h�.Ch?G-vWV:V3L/~4�:y\�/P;Q?G-./ 3B),FH/ D,CJ?*-./{4�'G)�+.- )�;SR�TVUXWYC ZB[]\/^_WY`~)�3.Av;@+�/�2P:7�./P;Q?*-.),?
/PA.4�/P;f)�'@/o?*DY-B)n\�/J:VAL/P3q?*:��B/P'@;Pg�;@8.2�-$)�;aZ bqS0�k/�KN?Pg,?G-./I4�'G)�+.->'G/_CE/P'@;a?*D�:y?*;a)�;G;@DN2�:|),?G/PA
4�'*),+.-0;G2�-./�F~)X3B)�FX/PAdc
ef`gZfUh^X#!2_CrS�RN/P2_?*:<D�3 X	9�;@?GD�'G/�A :<3 �.WV/iR�ef`gZfUh^_G ?BADC�S

1 j ê�é¿øAê�õ¨ã�äAð¨õ�õ«ølk�ñ�ìZÿ¸ú'æ¸ïÒé�æHøAã«ô¸ç�ã«ð�äAôP�«äAé¿ç�êhé�ïÒç¿ð�ÿ�Ý¸Þàßxíhð�ç¿ð'øAã«ô¸ç�ã¨ï�ê¸ë(ø]÷½ï�êhé�ïÒô¸ç�êhé¿ç¿ð�ü


_?



�kD[A./P;])�3LAX/�A.4�/�;�)�'@/J'G/�+.'G/�;G/P3q?G/PA O �
< ��� ��� > )�3LA

<
��� N � > /PW</PFX/P3q?*;�S�zJ-./�;G/b2n)�3

O /kWVD[2n),?G/PA O �H?G-./P:<' T K6),?G?G'G: O 8L?*/,SqTj3.2P:<A./P3L2P/�:<3LCED�'GFH),?G:VD�3>D�Cl/PA.4�/�;I:V3L2PWV8LA.:V3.4}/�A.4�/
D�'G:</P3q?�)R?*:VD�3Q:V; ;s?*D�'@/PAX:V3��7\
	
U )�3.A0M�	b),?G?G'G: O 8L?*/�;pi=:<?G-.:V3

<
��� N � > ?�)�4�;PS ��'GAL/P'G:<3.4(D�C

:V3.2�:VA./�3.2P/�;�:V;Y)�WV;@D~'@/P+.'@/P;G/�3q?*/PA -./�'G/�S��I?G?G'G: O 8L?*/�;��7\
	
U
	_\(KYZf\�)�3.A M�	�	Y\/KYZf\�'G/�+.'G/�;G/P3q?
?*-./XD�'@A./P'}D�CI)�3 /�A.4�/X:V3 ?*-./X:V3L2P:VAL/P3.2�/XW<:V;s?}D�CI:y?*;(;@?*)�'@?c)�3.A ?�),'G4�/_?d3LDNA./,S%�kD[A./
)�3.A /PA.4�/$?��[+�/�;Q)�'@/H'@/P+.'@/P;@/P3q?*/�A O � W<:V3c�	;}+"D�:V3q?*:<3.4{?*D0?*-./H)�+.+L'GD�+.'@:|),?G/$;G2�-./�F~)
:V3LCED�'GFH),?*:<D�3lS	zJ-./P;@/cW<:V3c�	;=)�'@/(/P3.2�WVD�;@/PAt:V3

< ����� � > /�WV/PFX/P3q?G;PS
zJ-./

< ��� ��� > ),3.A
<
��� N � > /PW</PFX/P3q?*;pFH) �c2�D�3q?�)�:<3cCE8.'s?*-./�' ),?G?G'G: O 8L?*/o:V3LCED�'GFH),?*:<D�3lS

zJ-./
< � ����� > /PW</PFX/P3q?*;�AL/P;G2�'G: O />)R?G?*'@: O 8N?*/c3.)�FH/�;�)�3LAu\�),WV8./�;PS &ZD�'Y2PD�FH+B)R?*: O :VWV:y?��

i=:<?G- ?*D[D�WV;}8.;@:V3.4 ?��N+"/PA )R?G?*'@: O 8N?*/P;�g2Ý¸ÞàßH),WV;GD D�^�/P'G;d?��N+L:V3.4 D�Cb),?G?G'G: O 8L?*/�;PS%�k;@8NM
)�WVW���g.?G-.:V;k:V3LCED�'@F~)R?*:VD�3{:V;bA./5�B3L/PAui=:<?G-.:V3t?*-./d;G2�-./�F~) D,Cf)H4�:y\�/�3u4�'*),+.-u2PWV)�;G;Q#!2_CrS
;G/�2�?*:<D�3 Xq9_S�:�8L?Pg";@:V3.2�/�Ý¸Þàß}:<;b3LD�?Y2�D�3.;s?*'*),:V3./�A ?*DH8.;G/d4�'*),+.- ;@2�-./PFH)�;�g`),?@?*'@: O 8L?G/
?��[+�/�;Y)�'@/(;G+"/P2�:7�B/�Ati=:y?*-.:<30?G-./(:V3L;@?�),3.2P/}A.D[2P8.FX/P3q?G; O �0),+.+.'GD�+.'G:V),?*/�?*)�4�;PS �k;G:<3.4
;G2�-./�F~),;PgI),A.A.:<?G:VD�3.)�WJ2PD�3L;@?*'G)�:V3q?G;~/P3L;G8.'@/u?*-B),?X?*-L/P;G/ )R?G?*'@: O 8N?*/0?�)�4�;HF~)R?*2�- ?G-./
;G2�-./�F~)u;@+�/�2P:��B2n),?G:VD�3`S�5�:7��/��<DI5 � � ZI�&g�Ý¸Þàß$+.'GD�\[:VAL/P;

< ����� Q > g
< ����� > g

< ��� � � > g
)�3.A

< � ���!��� N >
),?@?*'@: O 8L?G/P;�S*&Z8L'@?*-L/P'GFXD�'@/�gn/�3[8LFH/�'*),?G:VD�3(\,)�WV8L/P;o#

<
� ��"$# >

9�)�3LA �kmbT
'G/_CE/P'G/�3.2P/�;H#

< Q ��% � �&��� > 9J?*D{/�KN?G/P'@3B)�WVW�� ;s?*D�'@/PA D O�C /P2�?G;})�'G/c;G8.+.+"D�'s?*/PA`SÊÝ¸ÞàßdD,^`/�'G;
2PD�FX+"D�;G:y?*/ ),?G?G'G: O 8L?*/�;H:<3.2PW<8.A.:V3L4 ;@/
4	8./P3L2P/P; #

< � ��' >
9�go;@/�?*; #

< � � � > 9_g]FQ8.Wy?*:=;G/_?*;#
< � �DN >

9_g])�3LA ?*8.+LWV/P;u#
< ��"�� > 9�S < ()�&��� > /�WV/PFX/P3q?G;~D�3.W�� 2PD�3q?*)�:V3 D�3./ A.),?�) /PWV/�M

FH/�3q?ngZ/�S@4.S
< ����� > D�'

< � � � > S�:�8L?ngB?G-./5�0FH) �02PD�3q?�),:V3tD�?*-./�'
< � �&��� > /PWV/�FH/�3q?*;=?*D

/_KN2�-B)�3L4�/c)R?G?*'@: O 8N?*/P;JD,C ),?@?*'G: O 8L?G/P;PS

� � � ��
 �,MQ� $OG "%$OG+* 2 +�&('3G '-�(+�M/H

Ý¸Þàß ;G8L+.+�D�'@?*; MO2 +�&('3G '-�(+�M/H ���0�A�d#E4�'*),+.-.;$i=:<?*- $ Mr)�'6�v/PA.4�/P;�9X)�;$i�/�WVWb)�;$4�'*),+.-.;
i=:<?G- O :V3B),'-� /PA.4�/�;PS zJ-./�;G/ $ Mr)�'6� /�A.4�/P;$2P)�3 O / ?��[+"/PAlgp),?G?G'G: O 8L?*/�AlgaA.:<'G/�2�?*/�A D�'
8.3.A.:<'G/�2�?*/�A ),3.A D�'GA./�'G/PA`S
&a:V4�8.'G/�� ;G-.D�i=;~) -/�[+�/�'G4�'G)�+.- :V3 � ; 5e3LD�?�),?G:VD�3`gpFHD[A./�WV:V3L4 ?*-./0CE8.3.2_?*:<D�3 2n)�W<W
a = max(a, b)

O � ) Z�Mr)�'6� -/�N+"/P'@/PA.4�/ D�C�?��[+�/ 
 ,O$ �(�3"!)I$ � � 0%0 � S zJ-L/ A.:V)�FHD�3.Alg
'G/�+.'G/�;G/P3q?G:V3.4 ?*-./ -��[+"/P'@/PA.4�/,g=:V; 2�D�3.3./�2�?*/�A O � WV:V3L/P; #h?*/P3q?*)�2PW</P;�9H?GDv:<?G; 'G/�W|),?G/PA

 ,O$ �(�n"!)I$ )�3.A +�� ' "n�/.
09& 3.D[A./P;�S	zJ-./P;@/Y?*/�3	?*)�2PW</P;�)�'G/bF~),'���/�AHi=:y?*-X'GD�W</P;Pg	:<A./P3q?*:yC%�qM
:V3.4 ��� 0%09&(' g ��� 0%09&,& g "%$ + ,O� g,)�3.A ) , �1+ , � S3�k8.F O /P'@;aD�3d?*-./]?*/P3q?*)�2PW</P;p4�:y\�/f?*-./�D�'GA./�'G:<3.4
D�C�+B),'*)�FX/�?G/P'G;�S	zJ-./�-/�[+�/�'G/PAL4�/�-B)�;o) 01"%$�& ),?@?*'G: O 8L?G/b4�:<\[:V3.46:<?G;oW<:V3./=3	8.F O /P'o)�; 	�S

zJ-./�Ý¸Þàßb'@/P+.'@/P;@/P3q?�),?G:VD�3HD�C`?G-.:V;f-/�[+�/�'G/�A.4�/Y:<;f4�:<\�/P3X:V3 &a:V4�8L'G/ �NS �V�N+"/P'@/PA.4�/P;J)�'@/
'G/�+.'G/�;G/P3q?G/PA O �

< � � Q > #E'G/�W|),?G:VD�3Z9�/PWV/�FH/�3q?*;PS[5�:9�,/
< ��� �$� > ),3.A

<
��� N � > /PW</PFX/P3q?*;�g

< � � Q > /�WV/�FH/�3	?G;�2P)�362PD�3q?�),:V3(?��[+�/Y#
< ���,� � > 9�)�3.Ad),?@?*'G: O 8L?G/b# < � ����� > 9l:V3LCED�'GFH),?*:<D�3lSz�/�3q?�)�2�WV/P;�g�i=-.:<2�- +"D�:V3q?6?*D ?G-./~'@/PWV),?*/�A 4�'G)�+.- D OOC /P2_?*;0# M�^B\ ?YZ�Mr9�ga)�'@/H'@/P+.'@/P;@/P3q?*/�A

O �
< � � Q � � � >

#!'@/PW|)R?*:VD�3u/P3.AB9(;@8 O /PWV/�FH/�3q?*;PS7m=D�W</P;�D�C]?*/�3q?�)�2�WV/P;}),'G/>;@?GD�'G/�A :<3 \
	
C Z
),?G?G'G: O 8L?*/�;PSpzJ-L/ D�'@A./P'@:V3.4 D,Ck?G/P3q?�)�2�WV/�;H)R?X?G-./{-/�[+�/�'G/PAL4�/ :<;>4�:<\�/P3 O � R�M�^B\ M�	Y\(K_Zf\
),?G?G'G: O 8L?*/�;PSIzJ-L/ D�'GA./�'G:V3L4vD�C}?*/P3q?*)�2PW</P;t),? ?*)�'G4�/_?0D OOC /�2�?*;0:<; 4�:<\�/P3 O � Z.-gK�	_\(KYZf\
),?G?G'G: O 8L?*/�;PS��k:V'G/�2�?G/PAtD�'J8.3.A.:<'G/�2�?*/�A -/�[+"/P'G/�A.4�/�;Y)�3LA0?G/P3q?�),2PWV/�;b)�'G/}A.:<;@?*:<3.4�8.:<;G-./�A
O �0),?G?G'G: O 8L?*/�;iT R�K
T \/Z e�M�Z Kc),3.A<K
T \(Z e�M�T 	�-,S
� A.4�/P;�g�i=-.:V2�- )�'G/$:<3.-./P'@/P3q?*W�� O :<3B)�'-��gl2n),3 O /$'G/P+L'G/P;@/P3q?*/�Av)�;���Mj)�'-� -��[+"/P'@/PA.4�/�;PS


 X



v1 : Function

name = "main"

v4 : Function

name = "max"

v6 : Variable

name = "a"

v7 : Variable

name = "b"

r1 : FunctionCall2

line = 8

callee

inputinput

{1} {2}

caller

output

ýJï�ëhü���ü��FþRå£ç�ã¨ëbã�ä]å¸æ

���X�
<
�����fM z �0�|BE_��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ���
F/}Q�CACD�OQ`=� ¢ ¥�� +Tc � SC}
?�M � S�.@O�� � `��,�

>

<
�
	n	p�ySQO�DGA-�%�|� M SCA��

>

<
6 3�	

>
U
<
��6 3�	

>

<
����	�	
�

>

<
����� ��3�9�?/OCB ¢ A
?��%�p��_��¨B � � A �%�
}XO�� � A�A�� �

>

<
����� ��3�9�?/OCB ¢ A
?��%�p�CI �¨B � � A �%�
}XO�� � ACB(�-�

>

<
����� ��3�9�?/OCB ¢ A
?��%�p�Q~��¨B � � A �%� ��� ?n� � ?6� �

>

<
����� ��3�9�?/OCB ¢ A
?��%�p�Q~��¨B � � A �%�XM S�� � ?6�

F/?/OCB�? � B z ACB
�0�|_��,�
>

<
����� ��3�9�?/OCB ¢ A
?��%�p�QJ��¨B � � A �%�XM S�� � ?6�

F/?/OCB�? � B z ACB
�0��`��,�
>

<
�������

>���X�
ýJï�ëhü��RüZÝ¸ÞàßÄã«ç�å¸ã«ç¿ð�ç�ê�õ�ä]õ¨ïÒøAê

zJ-.:V; FX/n),3.;a?*-.),?xÝ¸ÞàßIA.D[/P;a3.D�?f3./�/PA>?*D(;@8.+.+"D�'@?f/�A.4�/P; /�KN+.WV:<2P:<?GW7��S �bD�io/�\�/P'�gq;G:V3L2P/
O :V3.)�'-�(/�A.4�/�;a)�'@/f;GDY2�D�FXFHD�3`g�Ý¸Þàß +.'GD�\[:VAL/P;�)b;@+�/�2P:|),Wq3.D�?�)R?*:VD�3

<
��� N � > CED�'�?*-L/PFtS

� ��� ��
 �,MQ� $OG "%$OG+* "!&('-� '��,MO" ��� 0 � '��(+�M/H

�YWy?*-.D�8L4�-04�'*)�+L-.;=)�'G/}:<3	?G8.:<?G:<\�/()�3.A02PD�3	\�/P3.:</P3q?ngBi=-./�3 WV)�'G4�/,gN?G-./5� O /P2�D�FH/(2�D�F>M
+.WV/�K ?GD F~)�3.)�4�/{)�3LA ?*D \[:V;G8.)�WV:78P/�S�zJ-.:<;>2PD�FX+.WV/�KN:<?�� 2n)�3 O / 'G/�A.8.2P/�A O � :<3q?*'GDRM
A.8.2�:V3.4u;@8 O 4�'G)�+.-.;�ga:<3 i=-.:V2�-v+.)�'@?G;cD�C=4�'G)�+.-.;d'G/�+.'G/�;G/P3q?G:V3.4 '@/PW|)R?*/PA D OOC /P2_?*;$)�'@/
4�'GD�8.+�/�A :<3	?GDH;@8 O 4�'G)�+.-.;�SZzJ-./c'@/P;G8LW<?*:<3.4 MO"!&('�� ' �,MO" ��� 0BG '-�(+�M/H � �'���7;G8.+.+"D�'s?Y;s?*'G8L2_M
?*8.'@:V3.4$D�C�4�'G)�+.-.; O �04�'@D�8.+.:<3.4$)�3.At/P3.2P)�+.;@8.W|),?G:VD�3`S

v4 : Function

name = "max"

v4.4 : ReturnStmt

e4.7 : isPredicate

{1} {2}

v4.5: ReturnStmt

v4.6 : Variable

name = "x"

v4.8 : Operator

name = ">"

v4.7 : Variable

name = "y"

v4.3 : OpExpr

v4.2 : IfStmt

v4.1 : Interface

e4.1 : isFormalInput e4.2 : isFormalInput

e4.9 : isOperande4.8 : isOperand

e4.10 : isOperator

{1} {2}
e4.11 :

isReturn
Value

e4.12 :
isReturn
Value

e4.6: isFalseStmte4.5 : isTrueStmt

e4.3: isFormalOutput e4.4: isFormalOutput

ýJï�ëhü���ü��FïÒç�ã�ä]ã«é�æ¸ïÒé�ä]û½âÊã�ä]å¸æ

�|���
<
3��79q��M z �%�p�CI �

>

<
	('
i=�o¥�� M S#)�* ��B�A � �0�
F�}C�CACD¨Oq� ¢ ¥�� +�c � SC}�?�M � S$� �

>

<
�
	n	
��S
O
D�A-�0�|SQO�D�A��

>

<
mn	p�/6 3�5

>
D¨O�¥

<
��mn	
��6 3�5

>

<
���
	n	p�

>

<
57����iqj�M z �0� ¢ I �

>

<
	('
i=�o¥�� M S�)#* ��B�A � �0��OCF ¢ � ¢ ¥�� �

>

<
3��79��TM z �%�p�QI7� _��

>

<
	('
i=�o¥�� M S�)#* ��B�A � ����OCF ¢ � ¢ ¥�� +�5 S|?�ACB � O|}XA��

>

<
��3��79q�

>�X�X�
<
�
9�5q��M z ���
A�I7� _C`��
� B � D3���p�CI7� J���? � �%�p�CI7� � �,�

>

<
	('
i=�o¥�� M S�)#* ��B�A � ���OCF ¢ � ¢ ¥�� + M FX[fA
? � BES|{]O�� � A��,�

>

<
���
9�5=�

>

<
��5=����i�j

>

<
��3��79��

>�|���
ý´ï�ëhü���ü�Ý¸Þàß�ã«ç�å¸ã«ç¿ð«ç�ê�õ�ä]õ¨ïÒøAê

&a:V4�8.'G/ � 4�:<\�/P;t)�3 /_KL)�FX+.WV/ D�CQ)v-.:V/�'*)�'@2�-.:V2P)�W(4�'*),+.-lS �kD[A./ 9 � gIi=-.:<2�- '@/P+.'@/_M
;G/�3	?G;]?G-./ 
 � 
 CE8.3L2�?*:<D�3>CE'GD�F &a:V4�8.'G/ XLg�2PD�3q?*)�:V3.;f)(;@8 O 4�'G)�+.-X'G/P+L'G/P;@/P3q?*:<3.4 
 � 
 wx;
CE8.3.2_?*:VD�3 O D[AQ��S`zJ-./ Ý¸Þàß6'G/�+.'G/�;G/P3q?*),?*:<D�3 :V3 &�:V4�8.'@/ � ;@-.D�i=;�?*-.:<;�;G8 O 4�'*)�+L- )�;()
< N � � ��� > /�WV/�FH/�3	?Q:V3.;@:VA./ 3LDNA./ 9 � SSRN8 O 4�'*)�+L-.;>:V3.;@:VA./H/PA.4�/P;$D�'c-/�[+"/P'G/�A.4�/�;~)�'@/
i='G:y?G?*/�3t)�3B)�W<D�4�D�8.;@W7�u#!2_CrS.?*-./*Ý¸ÞàßU�YzV� :V3 RN/�2�?*:<D�3�?LSYX	9_S
zJ-./�Ý¸Þàß CED�'@F D�Cd-.:V/�'*)�'@2�-.:V2P)�W�4�'G)�+.-.;0:<;{2PD�3q\�/�3.:V/�3q? i=-./�3 ?G-./P'@/ :<;0) ;s?*'@D�3.4
;G/�3.;G/$D�C]D�i=3./P'@;G-.:<+ ?*-B),?}2P)�3 O />FHD[A./PW</PA O � 3./P;s?*:V3L4tD,Co4�'*)�+.-L;PS :o8L?ngÊÝ¸Þàßc)�WV;@D


�Z



+�/�'GFX:<?G;a/PAL4�/P;])�3.A>-/�[+"/P'G/�A.4�/�;o2�'GD�;@;G:V3L4�?*-./ O D�8.3.A.)�'G:</P;pD�C"4�'G)�+.->-.:</P'G)�'G2�-.:</P;p8L+lg
A.D�i=3lglA.:V)�4�D�3.)�WVW���gZ)�3.A ;@:VA./_iI) �[;PSED�D�3L;G/
4	8./�3q?*W7��g�/PA.4�/P;(2n),3 O /Q8.;@/PA ?*D{2�D�3.3./�2�?
;G8 O 4�'*)�+L-.;J)�3.A~4�'*)�+L- /PW</PFX/P3q?*;]CE'GD�F )�3/�HWV/�\�/PW":V3X?*-./�-L:V/P'G)�'G2�-/��S �bDQ'G/�;@?*'@:V2_?*:VD�3.;
-B)n\�/ O /�/P3 +LW|)�2�/PA :V3 ?*-./�;G/t-.:V/�'*)�'@2�-.:V2P)�WJ/PA.4�/P;H)�3.A -/�[+"/P'G/�A.4�/�;H?*D +"/P'GFX:<?>?G-./
4�'G/P),?*/�;@? (B/�KL: O :VW<:<?��Xi=-./P3t8.;@:V3.4X-.:V/�'*)�'@2�-.:V2P)�W`4�'*)�+.-L;PS
Ý¸Þàß}+.'GD�\[:VA./�;YD�3L/c/_KN+.W<:V2�:<?=CED�'GF CED�'k4�'G)�+.- -.:V/�'*)�'@2�-.:V/�;PS"zJ-./P'@/Q)�'@/Q)�Wy?*/P'@3B),?G/d),+NM
+.'GD�)�2�-./P;d?*D FXD[A./PW<:V3.4{?*-L/PFtS�&BD�'6/_KL)�FX+.WV/,g7'G/�CE/�'G/�3.2P/�;c?*Du;@8 O 4�'G)�+.-.;c)�3.A ?G-./P:<'
/PW</PFX/P3q?*;JFH) � O /('G/�+.'G/�;G/P3q?G/PAt8.;G:<3.4

< Q ��% � � �,� > ),?G?G'G: O 8L?*/�;I+"D�:V3q?*:<3.4d?GDQ?*-./�:V'J),+NM
+.'GD�+.'G:V),?*/ Ý¸Þàß>'G/�+.'G/�;G/�3	?*),?*:<D�3.;�S�zJ-.:<;6)�+.+.'@Dq)�2�- A.D[/P;63.D�?6;@8.+.+"D�'@?d2PD�3L3./P2_?*:<\[:y?��
O /_?ji�/�/P3t;G8 O Mf)�3.A{;@8.+"/P'G4�'*)�+.-L;PSBRN:<3.2P/kWVD[2n),?GD�'o),?G?G'G: O 8L?*/�;�8.;@8B)�WVW��X'G/�CE/�'�?*Dc/_K[?*/�'sM
3B)�WBA.D[2P8LFH/�3	?G;Pgq?*-L/b;@8 O 4�'G)�+.-H:V; D�3.W��c\[:V;@: O W</ICE'GD�F ?*-./=;G8L+�/�'G4�'G)�+.-lg[)�3.AX3.D�? \[:<2P/
\�/�'G;*)NS

� ��� � � �T� 	 �

zJ-.:V;b;G/�2�?G:VD�3 :V3q?*'@DNA.8L2P/P;=?*-L/d;s?*'G8L2�?*8L'G/cD,C�Ý¸Þàß})�;=1<; 5 3LD�?�),?G:VD�3`SBTU? O /P4�:<3.;J?*-.:<;
O � 4�:<\[:V3L40) � ; 5 2PWV)�;G;}A.:V)�4�'G)�F ?G-B),?6A./(�B3./P;}?*-L/ �	:<3.A D,C�4�'G)�+.-.;6+.'@D�\[:<A./PA O �
Ý¸ÞàßqS�zJ-.:V;(;@/P's\�/P;c)�;}){;@?*)�'@?G:V3.40+"D�:V3q?�CED�'(;@+�/�2P:yC%�N:<3.4 Ý¸Þàßqw ; �YzV� �@?I�f)�3.A 1<; 5
RN2�-./�F~)$A./5�.3.:<?G:VD�3J���0�A��S

contains

contains 0..n

0..n

1

0..1
contains

refersDocument

refersType

hasType

0..n 1

0..n0..1

0..1 0..n

0..1

hasAttribute0..n 0..n
Attribute

name
kind

AttributedElement

id

TypedElementType

GXL Graph

role
edgeids
hypergraph
edgemode

GraphElement

LocalConnection

isdirected

Node Relation Edge

relatesTo

order

Relend

role
direction
startorder
endorder

0..n

0..n

0..n

1

1

1 to
from

relatesTo

GXL Graph Model
Version 1c
(graph part)
20.08.2004 (AW)

0..n

tofrom

ý´ï�ëhü¨§���ü½Ý¸Þàß�âÊã�ä]å¸æ�ñ�øRô¸ç�û


!�



zJ-./62PW|),;G;bA.:|)�4�'*)�F :V3 &a:V4�8.'G/=
! >;G+"/P2�:7�B/�;�)�W<Wl4�'G)�+.-0CE/n),?G8.'G/�;k;@8.+.+"D�'@?G/PA O � Ý¸Þàß
#!2_CrS &a:<4�8.'G/>��9_S�zJ-./$A.:|),4�'*)�F D�FH:y?*;k?G-./>2PWV)�;G;@/P;�CED�'k?*-./Q+"D�'s?*:VD�3uD�C¯Ý¸Þàß6CED�'�'G/�+NM
'G/�;G/P3q?G:V3.40),?@?*'@: O 8L?G/P;Y)�3.A )�;@;GD[2P:V),?*/�AuAB),?*)H?��[+�/�;PS��k;Y?*-L/��B4�8.'@/c;@-.D�i=;Pg�) � '-�(+�M
2PD�3q?*)�:V3.; � '-�(+�M � 09&�
 &($��%H gZi=-.:V2�- )�'@/ � ) �O&,H g � &(0�� �n"!)I$QH g�),3.A � �_GO&,H S�z�D ;G8L+.+�D�'@?
-.:V/�'*)�'@2�-.:V2P)�W}4�'*),+.-.;Pgb/n),2�- � '��(+�M � 09&�
 &($�� FH) � 2�D�3q?�)�:<3 D�?G-./P' � '-�(+�M/H S � �_GO&,H
'G/�2PD�'@A O :V3B),'-� 2PD�3L3./P2_?*:VD�3.;0)�3.A � &(0�� �n"!)I$QH 'G/�2PD�'@A

n
Mj)�'-� 2PD�3.3./P2_?*:<D�3.; O /�?jio/P/P3

� '-�(+�M � 09&�
 &($��%H S��kD�?G/�g	?*-B)R?(Ý¸Þàßb)�W<WVD�i=;o/�A.4�/�;J)�3.AH-��[+"/P'@/PA.4�/�;I?*DdF~) �,/Y2�D�3.3./�2_M
?*:<D�3.; O /_?ji�/�/P30D�?*-L/P'�/�A.4�/�;J)�3.A -/�[+"/P'G/�A.4�/�;=)�;�io/PWVW�)�; O /_?ji�/�/P303.D[A./P;�S ��'GAL/P'G:<3.4
D�Ck:V3.2�:VA./�3.2P/�;X:<;>;@?GD�'G/�A :<3 )I'	�O&(' ),?G?G'G: O 8L?*/�;>D�C '*&(0�� ��&,H 	 ) )�;G;@DN2�:|),?G:VD�3L;PS � '-�(+�M/H
)�3.A G '-�(+�M &(09&�
 &($��%H 2n)�3 O / ?��[+"/PA ),3.A ),?@?*'G: O 8L?G/PAlSo%('*)�+.- ?��[+�/�;{)�'G/tA./(�B3./PA
O � 4�'*)�+L- ;@2�-./PFH)�;6'G/�+.'G/�;G/P3q?G/PAv)�;*Ý¸ÞàßQALDN2�8.FH/�3q?*;H#!2_CrSERN/P2_?*:VD�3 Xq9_S�zJ-.:<;6;@/�?6D�C
/P3q?*:y?*:</P;oi=:y?*- ?G-./P:<'�:V3q?G/P'G'@/PWV),?*:<D�3.;G-L:V+.;fFX/n)�3.;o?*-B),?(Ý¸ÞàßYA./(�B3./�; �32,+�&	� � � �n�3' "n. ,O�L&	� �
� "%'*&��(�L&	� � )I' �O&('*&	� � MO"!&('-� ' �,MO" ��� 0BG '-�(+�M/H�� $ �=MO2,+�&('3G '��(+�M/H S
zJ-./~8L;G/P'di='G:<?G/P;�Ý¸Þàß>4�'*),+.-.;Q),;d1<; 5 A.DN2�8.FX/P3q?*;�S�zJ-./�'G/_CED�'G/,ga:<?6:<;d2�D�3q\�/P3L:V/P3q?
?*Dt;G+"/P2�:<C%� ?*-./X;-�[3q?�)�K D,C�Ý¸Þàßv)�;d)�3 1<; 5 ALDN2�8.FH/�3q?d?��[+"/~A./(�B3.:<?G:VD�3 D�'d)�;d)�3
1<; 5 ;@2�-./PFH)QA./5�.3.:<?G:VD�3lS	z�D>��/�/P+ ?G-.:V;oA./5�B3L:<?*:<D�3~;@:VFX+.WV/b)�3LA 8.3.A./�'G;s?�)�3.A.) O WV/,gL:y?
iI),;b2�'G/P),?*/�AtFH)�3	8B)�W<W7��g O ),;G:V2P)�WVW�� O � ?*'G)�3.;GWV),?*:<3.4 &�:V4�8.'@/>
! Q:<3	?GD=�YzV� )�3.A 1<; 5
;G2�-./�F~)�3LD�?�),?G:VD�3`S0&a:<4�8.'@/ 
! k;G-.D�i=; ?*-./�'G/P;@8.W<?G:V3.4kA.D[2P8.FX/P3q?p?��[+"/JA./5�B3L:<?*:<D�3c:<3Q:<?G;
/P3q?*:<'G/_?���S � 2PD�FXFH/�3q?*/PAQ\�/P'@;G:VD�3>D�CZ?*-.:<; �YzV� )�3.A$)�2�D�'G'@/P;@+�D�3LA.:V3.4k1<; 5 RN2�-./�F~)
)�'G/$)n\,)�:<W|) O W</c)R? �����
	���
�
 ��������� ��	���� ������
 ��!�" S zJ-./>-B),3.A.2P'G),Ch?*/�AÈÝ¸Þàß��YzV� -B)�;
D�3.W��T
 � 1<; 5 /PW</PFX/P3q?*;�SaTj3v2�D�3q?*'*),;@?nga)��YzV� CED�'�Ý¸ÞàßH4�/�3./P'G),?*/�Av8.;G:<3.4 TL:P; wx;
1<; T>#E1<; 5 ; /�?*)�AB),?*)tTj3q?G/P'G2�-.)�3.4�/n9}z�DND�W9�	:<?=���0�A�f'@/
4	8.:<'G/P; �'�0/PW</PFX/P3q?*;(CED�'�?G-./
Ý¸Þàß�2PD�'G/6)�3.A )�3t)�A.A.:y?*:<D�3B)�W � ?>/PWV/�FH/�3q?*;JCED�'I1<;tTI)�3.A D��(m : � 2PD�FX+B),?G: O :<WV:<?���S
zJ-./�Ý¸Þàß �kzV� #!;@/P/�&a:V4�8L'G/U
 
�9 O /P4�:<3.; O �H;@+�/�2P:yC%�N:<3.4}+.'G/�A./5�.3./PA{+"D�:V3q?G;Y#E2�CrSB���' A�|9
CED�'J/_K[?G/P3.A.:<3.4 Ý¸Þàß�SBzJ-./�;G/6WV:<3./P;J2P)�3 O /}8.;G/�A ?GDH),A.A ;@8 O MU/PWV/�FH/�3q?*;bD�'=),?G?G'G: O 8L?*/�;
?*D>?*-L/P:V'J2�D�'G'@/P;@+�D�3LA.:V3.4$4�'G)�+.-t/PW</PFX/P3q?*;�S.zJ-./6'G/P;s?bD�C�?G-./ �YzV� 4�:<\�/P;J?*-./};6�N3q?*)RK
CED�']4�'*)�+L-H2�D�FH+"D�3./�3q?*;(#

< ��������� > g
< �
	���
 > g

< 
�����
 > g
< ��
��> g

< ��
���
���� >
9_gN),?sM

?*'@: O 8L?G/P;d#
< ������� > 9_gZ)�3.A0'@/�CE/P'@/P3.2�/P;Q#

< ������
 > 9o?*DX;G2�-./�F~)$:V3LCED�'GFH),?*:<D�3lS
z�D���/P/�+{?*-./�WV)�3.4�8.)�4�/bA./P;@:V4�3 D,C2Ý¸Þàßk;@:VFX+.WV/,gZÝ¸ÞàßbA.:<A~3.D�?I8.;G/Y?G-./k1U; 5 ;G2�-./�F~)
FH/�2�-B)�3.:<;GF CED�'�AB),?�)J?��[+�/�; ���Q

�	+L'GD�\[:VA./�A6CED�'7)R?G?*'@: O 8N?*/P;�S�Tj3.;@?G/n)�A�Ý¸Þàß 8.;G/�Ac;@+�/�2P:|),W
?�)�4�;}CED�'6;@:VFX+.WV/Q?��[+"/P; #

< ��	�	��> g
< ����� > g

< ��	��
� > g
<  !���"���
� > g

< 
���#�$ >
9})�3.A

3./P;s?*:<3.4uD�CI?*)�4�;}CED�'62PD�FX+�D�;G:<?G/X?��[+"/P; #
<  %
�& >

g
<  %
'� > g

< �
�(� > g
< ��#�� > 9_S�zJ-./

2PD�FX+"D�;G:y?*/~?��[+"/P;XD�CY;@/
4	8./�3.2P/�;Pg];G/�?G;~),3.A FQ8.W<?G:V;@/�?*;t# O )�4�;*9Q)�'G/{/�KN+�/�2�?*/�A ?GD O /
-.D�FXD�4�/�3.D�8.;�S �kD�io/�\�/�'PgZ?*8.+LWV/P;=2P)�3 -LD�WVA{AB)R?�)$D�CaAL:<^�/P'G/�3q?J?��N+"/P;�S
1<; 5 �YzV�Y;t:VFX+�D�;@/ ;-�[3q?�)�2_?*:<2 2�D�3.;s?*'*),:V3q?*;0D�3 A.D[2P8.FX/P3q?G;Pg O 8L?0?G-./ ;G/PFH)�3q?*:<2
2PD�3L;@?*'G)�:V3q?G;I?*-B),?I:<?I2P)�30:VFX+�D�;G/�),'G/�W<:VFX:<?*/�AlS RND�FX/Y;@/PFH)�3q?*:V2Y2PD�3.;s?*'G)�:V3q?*;J:<3 Ý¸Þàß�g
;G8.2�- )�; �

<
��� N � � > )�3.A

< � � Q > /�WV/�FH/�3	?G;0D�3.W7� 2PD�3L3./P2_? /�WV/PFX/P3q?G;tD,Cd?G-./ 4�:<\�/P3
4�'*),+.-���g]2n),3 O / /P3LCED�'@2P/�A i=:y?*-.:<3 1U; 5 g�8.;@:V3.4 ?G-./u'@/�CE/P'@/P3.2�:V3.4vFX/P2�-.)�3.:V;@F CED�'
:VA./�3q?*:7�./P'G; #E:&S@/�S*),+ g-),+/.�0(1,9_SJzJ-L/ FXD�'@/u'G/�;@?*'@:V2_?*:<\�/ Ý¸Þàß 2�D�3.;s?*'*),:V3q?{?*-B)R? ?*-./�;G/
'G/_CE/P'G/�3.2P/�;X)�'G/ D�3.W7� )�WVW<D�i�/�A ?*D '@/�CE/P'Q?GDu4�'G)�+.-v/PW</PFX/P3q?*;t#!)�3.Av3.D,?$),?G?G'G: O 8L?*/�;�9�g
2n)�3$3.D,? O /=/_KN+.'@/P;@;G/PAHD�' /P3NCED�'G2�/PAX8.;G:<3.4}D�3.W7�d1<; 5 S �JALA.:<?G:VD�3B),WL2PD�3.;@?G'*)�:<3	?G; ;G8.2�-
)�;J?*-./}D�3L/P;=WV:<;@?*/�A O /�WVD�i Fc8.;@? O /(A./5�B3L/PA D�8L?*;@:VA./(?*-L/��kzV���

•

� A.4�/P;f)�3.A$-/�[+�/�'G/�A.4�/P;]D�3.W��c2�D�3.3./�2�?]4�'G)�+.->/PW</PFX/P3q?*;�S/�f)�2�-2),+/.�0(1k+�D�:<3q?*:V3L4Y?*D
:<3.2P:<A./P3q?p4�'*)�+.-c/PWV/�FH/�3q?*;p'@/�CE/P'�D�3.W��6?GD

< ��� ��� > g
<
��� N � > g�),3.A

< � � Q > /PW</PFX/P3q?*;�S


*�



< � � ���C	p��3�m
6 �q3�m � >
< � u   e�5 e_��� ¢ ¥�� ��Ap¥C?�AQSCFnM � S ���

>

< � u   e�5 e_��� ¢ BVO
���|��Ap¥C?�AQSCFnM � S ���
>

< � u   e�5 e_����S ��z A
��Ap¥C?�AQSCFnM � S ���
>

< � u   e�5 e_����A z�¢ A
��Ap¥Q?�ACSCFpM � S ���
>

< � u   e�5 e_����B�AC� ��Ap¥Q?�ACSCFpM � S ���
>

< � u   e�5 e_��� �QO�� � A
��Ap¥Q?�ACSCFnM � S ���
>

< � u   e�5 e_����B�AC� ACS z ��Ap¥C?�AQSCFnM � S ���
>

< � u   e�5 e_��� ¢ ¥�� ��OX?�?nB���Ap¥Q?�ACSCFpM � S ���
>

< � u   e�5 e_��� ¢ BVO
���|��OX?�?nB���Ap¥Q?�ACSCFpM � SY���
>

< � u   e�5 e_����S ��z A
��OX?�?nB���Ap¥Q?�ACSCFpM � S@���
>

< � u   e�5 e_����A z�¢ A
��O|?�?nB���Ap¥C?�AQSCFnM � S ���
>

< � u   e�5 e_����B�AC� ��O|?�?nB��EA
¥C?�ACSQFnM � S ���
>

< � u   e�5 e_����B�AC� ACS z ��OX?�?nB���Ap¥Q?�ACSCFpM � S����
>

< � � ��	�	
��6 �q��	n���Q�#� ���
m � >
< � u   e�5 e_��� �QO�� �o� � }XO|? � B

|
����� �

|
M S|?

| � � OX? | F�?nB-M S ¢ |ACS � D
|
F/A	�

|
F/A�?

|
� O ¢

|
? � �

���QO�� � A
��Ap¥Q?�ACSCFnM � S�
J�
>

< � � 5 ��� � >
< � uf�qub��u   e 5 ���
� ¢ BVO�������� ¢ ¥�� ��Ap¥Q?�ACSCFpM � S�
 � >

< � >4e�e��$5 a�e 5 �7�
¥�D�� SCF,* ¥�� M S�) .�Lr>4eb> +Tc 5 W�ufL�p�N�N��� ��d=� � B ¢�� _Cw
w
w � ¥�� M S�)#�
� ¢ ¥�� ��O|?�?nB��EA
¥C?�ACSQFnM � S�


>

< � � 	/'Qi=� � >
< � uf�qub��u   e 	/'Qi=�2u<��\4eD� >

< � >4e�e��$5 a�e 	('
i=�
¥�� M S�)#* ?V����A���FnM Do��� A�� +Tc 5 W�ufLl�
FnM D���� A��
¥�� M S�)#* ��B�A � .�Lr>4eb> +T[Ru�� 
45¦[RufL

>

< � � 57����iqj � >
< � uf�qub��u   e 57����iqj��E?V���
A���£7O|?�?nB���£�yS ��z A

|
A z�¢ A

|
B�AC�����

� ¢ BVO����|��Ap¥Q?�ACSCFnM � S�
 �
>

< � >4e�e��$5 a�e 57����iqj
M z 5¦L +T[Ru�� 
45¦[RufL
B � � A   �oe0s���u   +�5��T\r��5¦ubL
A z�¢ A|M z F ��?nB � A

|
� O
� F/A�� � � O�� F/A#�

�C����ACB ¢ BVO
������?nB � A
|
� O
� F/A�� � � O�� F/A#�

A z�¢ ACD ��z A�� z M B�A�}
?�A z
|
� S z M B�A�}�?�A z

|z A � O � � ? z M B�A�}
?�A z
|
z A � O � � ? � S z M B�A�}
?�A z �� z M B�A�}
?�A z �

� ¢ BVO����|��O|?�?nB��EA
¥C?�ACSQFnM � S�

>

< � � 3��79q� � >
< � uf�qub��u   e�3��79q� �E?V����A!��£7O|?�?nB"��£ ¢ BVO������

��S ��z A
��Ap¥Q?�ACSCFnM � S�
 �
>

< � >4e�e��$5 a�eg3��79��
M z 5¦L +T[Ru�� 
45¦[RufL
��S ��z A
��O|?�?nB��EA
¥C?�ACSQFnM � S�


>

< � � �
9�5=� � >
< � ub��u<��u   e �
9�5q�#�E?V���
A��
£fO|?�?nB"��£ ¢ B�O����$�

�oA z�¢ A
��Ap¥C?�AQSCFnM � S�
 �
>

< � >fe�e���5 aqe��
9�5=�
M z 5¦L +�5��T\r��5¦ubL
� B � D 5¦Lt[Rufc +T[Ru�� 
45¦[RufL
? � 5¦Lt[Rufc +T[Ru�� 
45¦[RufL
� B � D � B z ACB .�Lr>4eb> +�5��T\r��5¦ubL
? ��� B z AQB .�Lr>4eb> +�5��T\r��5¦ubL
M F z M B�A�}
?�A z �N?nB � A

|
� O�� F/A�� +�5��T\r��5¦ubL

�oA z�¢ A
��OX?�?nB���Ap¥Q?�ACSCFpM � S�

>

< � � ����� � >
< � ub��u<��u   e������%�-?-����A!��£=O|?�?nB"��£ ¢ B�O����$��£<B�AQ� ACS z �

��B�AC� �EA
¥C?�ACSQFnM � S�
 �
>

< � >fe�e���5 aqeg�����
M z 5¦L +�5��T\r��5¦ubL
M F z M B�A�}
?�A z �N?nB � A

|
� O�� F/A�� +�5��T\r��5¦ubL

��B�AC� ��O|?�?nB���Ap¥Q?�ACSCFnM � S�

>

< � � ����� ��3�9 � >
< � ub��u<��u   e������ ��3�9&��O|?�?nB"����B�AC� ACS z ��Ap¥C?�AQSCFnM � S�
 �

>

< � >fe�e���5 aqeg����� ��3�9
?/OQB ¢ A
? 5¦Lt[Rufc +T[Ru�� 
45¦[RufL
B � � A   �oe0s��Nu   +�5��T\r��5¦ubL
z M B�A�}
?�M � S'�yM S

|
��� ?

|
S � SCA!� +�5��T\r��5¦ubL

F/?/OCB�? � B z ACBX.�Lr>4eb> +�5��T\r��5¦ubL
AQS z�� B z ACB .�Lr>4eb> +�5��T\r��5¦ubL
��B�AC� ACS z ��O|?�?nB��EA
¥C?�ACSQFnM � S�


>

< � � ��	�	
� � >
< � ub��u<��u   e �
	n	
�(��O|?�?nB���£
�)�¨�
O�� 
 ���

>

< � >fe�e���5 aqe��
	n	p�
M z 5¦Lt[Rufc +�5��T\r��5¦ubL
S
O
D�A   �oe0s��Nu   +T[Ru�� 
45¦[RufL)CM S z   �oe0s��Nu   +�5��T\r��5¦ubL

>

< � � � ���Q�
	n��� � >
< � ub��u<��u   e@� ���C��	n���tub�T\4e_�

>

< � >fe�e���5 aqei� ���Q�
	p���
¥�� M S�)#* ?V����A*��FnM D���� A!� +Tc 5 W�ufLl�
FnM D���� A��
¥�� M S�)#* ��B�A � .�Lr>4eb> +�5��T\r��5¦ubL

>

< � � ��	�	
��6 �q��	n���Q�#� ���
m � >
< � ub��u<��u   e��=�7���
� +T\ .�Lr>4eb>+� >

< � ub��u<��u   e�6 3�	�� +T\ .�Lr>4ef>,�
>

< � ub��u<��u   e.-4�q�
	/�(+�\ .�Lr>4eb>+� >

< � ub��u<��u   e mn	
��6 3�50� +T\ .�Lr>4eb>+�
>

< � ub��u<��u   e ��3q���1�(+�\ .�Lr>4eb>+�
>

< � ub��u<��u   e mp���0�)���QO�� 
 ���
>

< � ub��u<��u   e mp�Q	/�)�¨�
O�� 
 ���
>

< � ub��u<��u   e����
52�)���QO�� 
 ��� >

< � ub��u<��u   e 	
��i0�3���
O
� 
 �)� >

ý´ï�ëhü¨§r§bü^âÊè5ì145øRé�í¸ù¯ç�ê�õ � þ<å£ç545çG
hê¸ï�õ¨ïÒøAêÅá64 � 4�î

•

� A.4�/P; )�3LAQ-/�N+"/P'@4�'*),+.-.; D�3.W��62PD�3.3L/P2�?p4�'*)�+L-Q/PW</PFX/P3q?*;ai=:y?*-.:<3d?G-./I;*),FH/o4�'*)�+L-lS
�f)�2�- ),+/.�0(1 +�D�:<3q?*:V3L4 ?GD :V3.2�:VA./�3q?~4�'G)�+.- /�WV/�FH/�3	?G;~-B),;~?*D 'G/�CE/�'~?*D ) 4�'G)�+.-
/�WV/PFX/P3q?Pg�i=-.:V2�- :V;{A./(�B3./�A i=:<?G-.:V3 ?G-./ ;G)�FX/

< ��������� > /PW</PFX/P3q? #!:<3.2PW<8.A.:V3L4
;@8 O 4�'G)�+.-.;*9}D�'(i=:y?*-.:<3 )

< ��� ����� > /�WV/PFX/P3q?6'G/�+.'G/�;G/�3	?G:V3.4 ?*-./$2PD�3	\�/P3.:</P3q?>;@8NM
+"/P'@4�'*)�+L-lS

•

�I?@?*'@: O 8L?G/p:VAL/P3q?*:��B/P'@;�-B)n\�/ ?*D O / 8.3.:74[8L/pCED�'l/n),2�-d4�'G)�+.-}/PW</PFX/P3q?nS
�f)�2�-
< ��� ��� > g

<
��� N � > g�)�3.A

< � � Q > /�WV/PFX/P3q? ALDN/�;p3.D�? 2�D�3q?�)�:<3QFQ8.Wy?*:<+.WV/
< � ����� > /PWV/�FH/�3q?*;ai=:y?*-

?G-./};*)�FX/(3B)�FX/�S


!�



•

��'@A./P'@/PA :V3.2�:VA./�3.2P/�;u-B)n\�/v?GD O / W<:V3./P)�'PS �YW<W ��\ 	
U
	Y\/KYZf\ �_M�	�	Y\/KYZf\d),?@?*'G: O 8L?G/P;uD�C
<
��� N � > /�WV/PFX/P3q?G;f)�3.AX)�WVW>R�M�^B\ M�	_\(KYZf\ �DZ.-gK�	Y\(KYZf\Z),?G?G'G: O 8L?*/�; D�C

< � � Q � � � >
/PW</PFX/P3q?*;�g

'@/P;G+"/P2_?*:y\�/PW�� -.)�\�/ ?*D A./5�B3L/ ) +.'@D�+�/�'~D�'@A./P'@:V3.4 )�2P2�D�'GAL:V3.4 ?GD ?*-L/P:V'X:V3L2P:VAL/P3q?
4�'G)�+.-0/PW</PFX/P3q?*;�S)�kD �LKN/PA WVD�io/P' O D�8.3.AtD�'J:V3L:<?*:V)�W":V3.A./�K0:V;J+L'G/P;@2P'@: O /PAlS

� A./�?*)�:VW</PA}WV:<;@?7D�CL2PD�3.;s?*'G)�:V3q?*;7-B),; O /P/�3c+.8 O WV:V;@-./PA6;G/�+B)�'G),?*/�W7�})�3LAQ) Ý¸Þàßp\�),WV:VA.),?*D�'
;G8.:y?*/Q-.)�; O /P/P3 FH)�A./c)n\�),:VW|) O WV/}CED�'Y2�-L/P2,�	:V3.4{?G-B),?�ALDN2�8.FH/�3q?*;�2�D�3LCED�'@F ?GD~?*-./�;G/
2PD�3L;@?*'G)�:V3q?G;����/�I��S

� � 
�� �j]B�ji� !�ji � ��]ca�� � � �j`�� ]�m

%}'G)�+.-.;~)�'G/t8.;@/PA CED�'XA./P;@2P'@: O :<3.4 D O�C /P2�?G; #!3LDNA./�;�9X)�3.A ?G-./P:<'H:<3q?*/P'@'G/�W|),?G:VD�3.;@-.:V+L;
#!/�A.4�/P;�g�-/�[+"/P'G/�A.4�/�;�9_S�Tj3v) +.)�'@?G:V2P8LW|)�'})�+L+.WV:<2n),?G:VD�3 A.D�F~)�:<3lgl:y?c:<;62�D�FXFHD�3LW7� ),+NM
+.'GD�+.'G:V),?*/]?*D(2PD�3.;@?G'*)�:<3Q?*-./ICED�'@F D,C"?G-./J4�'G)�+.-lgRCED�'p/_KL)�FX+.W</ O �QWV:<FH:y?*:<3.4J?*-./�?��[+"/P;
D�Ca?G-./63.DNAL/P;PSB� ;G2�-L/PFH)H+.'@D�\[:<A./P;k)XFX/n),3.;JCED�'=A./P;@2P'G: O :V3L4~)�3LA 2�D�3.;@?G'*)�:<3.:V3L4$?G-./
4�'*),+.-lS.Tj3t+B)�'s?*:V2�8.W|),'Pg.)>;@2�-./PFH)HA./_?*/�'GFX:V3./�;
�

•

i=-L:V2�-t3.DNAL/�g./�A.4�/�g")�3LAt-/�[+"/P'G/�A.4�/d2PW|),;G;G/�;d#E?��[+�/�;�9J2n)�3 O /(8.;G/�A 	
•

i=-L:V2�- '@/PWV),?*:<D�3.;$2n)�3 /_KN:V;s? O /�?jio/P/�3 3.DNAL/P;Pgf/�A.4�/P;�gI)�3LA -/�[+�/�'G/PAL4�/P; D,C(4�:<\�/P3
2�W|)�;@;G/P;
	

•

i=-L:V2�- ),?G?G'G: O 8L?*/�;J2n)�3 O /}),;G;GD[2P:V),?*/�Ati=:y?*-03.D[A./P;�gB/PA.4�/P;Pg")�3LAt-/�[+"/P'G/�A.4�/�; 	
•

i=-L:V2�-t4�'*)�+L-t-L:V/P'G)�'G2�-L:V/P;=),'G/};G8.+L+�D�'s?*/�A 	Z)�3.A
•

i=-L:V2�-t)�A.A.:y?*:<D�3B)�WZ2PD�3.;@?G'*)�:<3	?G;6#!;@8.2�- ),;ID�'GAL/P'G:<3.4>D�C�:V3L2P:VAL/P3.2�/P;PgLA./P4�'@/P/('@/P;@?G'G:<2_M
?G:VD�3.;*9o-B)n\�/}?*D O /}:VFX+�D�;@/PAlS

zJ-./P;@/02PD�3.;s?*'G)�:V3q?*;c;G+"/P2P:V)�WV:78P/$?*-./~4�'*)�+L-v;@?*'@8.2�?G8.'G/ ?GDu'G/�+.'G/�;G/�3	?$?G-./ A.D�FH)�:<3 D�C
:V3q?*/�'G/�;@?nS

� ��� Ý¸Þàß H!�,M�&�
 �IH��IH���� � �(0��IH,H � "n�_G '�� 
�H

zJ-.:V;f;@/P2�?G:VD�3X/_KN+.WV)�:V3L;]-LD�i Ý¸ÞàßJ;G2�-./�F~)�;o)�'@/=i='@:<?@?*/P3H)�3.AX8.;@/PAlS/� /k;s?�)�'s? O �$4�:y\qM
:V3.4}?*-L'G/P/k/_KL)�FX+.WV/b;G2�-L/PFH)�;Pg[:h9p?*-./b;G2�-L/PFH)c:V3 &a:V4�8L'G/<
��}CED�']8L;G/Yi=:y?*-H?G-./b;G:VFX+.W</
4�'*),+.-0:V3�&a:<4�8.'G/ X.g.:V:|9f?G-./};G2�-./�F~)>:V3�&�:V4�8.'@/>
_?QCED�'I8L;G/(i=:<?G-0?G-./}-/�N+"/P'@4�'*),+.-0:V3
&a:V4�8.'G/2�NgZ)�3.A0:V:<:h9f?G-./(;G2�-L/PFH)X:<3 &�:V4�8.'@/>
 X>CED�'J8.;@/(i=:<?*-{?G-./}-.:V/�'*)�'@2�-.:V2P)�Wl4�'G)�+.-
:V3�&a:<4�8.'@/$�LSO� /})�W<;GDQ;@-.D�ie-.D�i Ý¸ÞàßY;@2�-./PFH)�;b)�'G/Y/_KN2�-B)�3.4�/PAt8.;G:<3.4$)>+B)�'@?G:V2�8.W|)�'
CED�'GF D�C`)64�'G)�+.-lS�zJ-./=3./_K[?o;G/P2_?*:<D�3X),Ch?*/�'f?G-.:V; D�3./=;G-.D�i=;]-.D�i ?*-L:V;pCED�'@F~),?p:V; :<?G;G/�W<C
A./P;@2P'@: O /PA O �t),3.D�?*-L/P'J;G2�-L/PFH)u# O �0)>FX/�?*)�;G2�-./�F~)�9_S

Function

name : string

Variable

name : string

FunctionCall
isCallee

0 ..*

1

1

0 ..* 0 ..*
0 ..*

isCaller

line : int

{ordered}

isCaller

isInput

isOutput

1

0 ..*
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Function

name : string

Variable

name : string

FunctionCall2

line : int

callee

input

{ordered}

caller

1

1 1

0..n output
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Function
name : string

is
Operand

Interface

{ordered}

Stmt

Operator
name : string

Variable
name : string

Expression

    is
Predicate

is
Operator

isFormal
Input

isFormalOutput

0 .. n

0 .. n0 .. 1 isTrueStmt

isFalseStmt0 .. 1

1

0 .. n
0 .. n 0 .. n

0 .. n

0 .. n

IfStmt

1

0 .. n

OpExpr

0 .. n

0 .. n

{ordered}

ReturnStmt

1

0 .. n

<< GraphClass >> asg

isReturnValue
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name = "isCallee"
isAbstract = false
isDirected = true

name = "isInput"
isAbstract = false
isDirected = true

name = "isCaller"
isAbstract = false
isDirected = true

name = "Function"
isAbstract = false

name = "Variable"
isAbstract = false

v7: AttributeClass
name = "line"

v9 : Int

v8: AttributeClass
name = "name"

v10 : String

e4 : from
limits = (1,1)

isOrdered = false

e7 : hasAttribute

e8 : hasDomain

e9 : hasAttribute e10 : hasAttribute

e11 : hasDomain

name = "isOutput"
isAbstract = false
isDirected = true

e11 : to
limits = (0,-1)

isOrdered = false

e12 : from
limits = (1,1)

isOrdered = false

isCallee : 
EdgeClass

isCaller : 
EdgeClass

isInput : 
EdgeClass

isOutput : 
EdgeClass

Function : 
NodeClass

Variable : 
NodeClass

schema: GraphClass
name = "Schema"

FunctionCall : 
NodeClass

name = "FunctionCall"
isAbstract = false

contains

e1 : to
limits = (0,-1)

isOrdered = false

e3 : to
limits = (0,-1)

isOrdered = false

e5 : to
limits = (0,-1)

isOrdered = true

e2 : from
limits = (1,1)

isOrdered = false

e6 : from
limits = (0,-1)

isOrdered = false
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AttributeClass

name: string
AttributedElementClass

GraphClass

name: string

AggregationClass

aggregate: (from, to)

CompositionClass

hasRelationEnd

1

0..n

hasAsComponentGraph

role: string

relatesTo

limits: int x int
isOrdered: bool

GraphElementClass

name: string
isAbstract: bool

isA

0..n 0..n

RelationClass NodeClass EdgeClass

isDirected: bool

RelationEndClass

directedTo: (relation, target, undirected)
role: string

GraphClass GXL
composes all
concepts

<<GraphClass>>
GXL

relatesTo

limits: int x int
isOrdered: bool

upper bounds
defining infinity ("*"
in UML, "n" in
Rose) are encoded
by "-1" (cf. XMI)
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