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Controlled aircraft violate
minimum separation 

standards
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2.01.0

2.1 2.2

OR
2.2.2

2.2.2.22.2.2.1
OR

2.2.1

2.2.1.1.22.2.1.1.1

OR
2.2.1.1

AND

2.2.1.32.2.1.2

The pilot does not

and predict the conflict based
on the HMI traffic display on HMI display

...

classification indicators
Conflict severity 

set too low
displays on HMIconcentrationanother conflict

Workload imbalance
between PC and TC

Traffic is congested in
the area of operation

PC does not detect conflict

PC does not mentally detect PC does not detect
MTCD-X conflict info

PC does not pay attention to
MTCD-X conflict information

HMI does not display
MTCD-X conflict information

PC is busy dealing with PC loses PC is distracted by other

follow ATC advisories

OR
3.0

AND

�A�b� ���6� t��=Y`P�J�Ps[K\�E ��E�NC_ZQ�]«pIP�P�\�[Kp��TY`[@_rEKQIY`UWa�D:Y`UCYrf³NWfh{OP���E�pBEKQIY`[@U

OÍÉ Ð ÑmËR<���?MÎmAdí�?02¨ÌmÉ <�5K<3A"È=ÇMÎm<³ÈÔ2OÑ6ÊrÇ0ÇMËR<K<3ÈØA"Ë0ÇMÎm<o>�É®ACÊ 2OÇMÉ A"4£A"È�ÄFÉ®4mÉ Ä�Ñ6Ä°?B<�Ì62OË�2dÏ
ÇMÉ A"4�Å«<KÇIíT<�<K4�5KA"4WÇMËRA"Ê Ê®<@Æ
2OÉ ËR5KËR2OÈ¥Ç�9@ë�Îm<¢ÈÔ2"ÑmÊrÇ·ÇMËR<K<TÉ ?·Ñ6?M<�Æ¤ÇRA³Æz<�ËMÉ >"<¢ËR<�ÙWÑmÉ ËR<KÄF<K4WÇR?�2O46Æ
Æz<@?BÉ Ð 4�5�AC46?IÇRËR2"É®4WÇ�?TËR<KÊ�2dÇR<�Æ§ÇMA£?M2OÈØ<�ÇI7C9mÃ�2"5�Î¬Ê®<@2dÈÍ4mAzÆz<
É®4¬ÇMÎ6<¤ÈÔ2OÑmÊ®Ç�ÇMËR<K<¤Ä�Ñ6?BÇs<KÉ®ÇMÎm<�Ë
Å^<FÇMË�2"5�<@ÆµÇRA�2O4)A"Ì^<KË�2dÇMÉ A"4«2OÊ�A"Ë¤ÇRËR2"É®4mÉ 4 Ð ËR<�ÙWÑmÉ ËM<�Ä:<�4WÇ³ÈØACË¤ÇMÎm<§5KA"4WÇMËRA"Ê Ê®<�ËoÇR2"?%�z?oA"Ë
ÇMA:2O4��µë���U ËR<�ÙWÑmÉ ËM<�Ä:<�4WÇ�A"Ë�Æm<�?MÉ Ð 4§5�A"4«?IÇRËR2"É®4WÇ³ÓV2O46Æ:ÇRÎm<K465K<�ÇRA¨ÇMÎ6<³Æz<@?BÉ Ð 4FÈØ<@2dÇMÑ6ËM<
Ñ6?M<�Æ)ÇRAµ<KÊ É®ÄFÉ 462dÇR<§A"Ë�Ä:É®ÇMÉ Ð 2OÇM<§É®Ç�Ö�9�ÛXÈ32�Ê <�2OÈ�46A�Æm< 5K2"4m4mAOÇ¨Å^< <�Ê®É ÄFÉ®4«2dÇM<@ÆêA"Ë¨ÄFÉ®ÇMÉ®Ï
Ð 2OÇM<@Æ�ì=É®Ç¨Ä�Ñ6?BÇ�Å^<§2"5K5K<KÌzÇR<�ÆvÓÔ2"46ÆêÆzAz5�ÑmÄF<�4CÇR<�Æ6Ö¨2"?
2�4m<@5�<�?R?R2OËR7�Ê®É ÄFÉrÇ�2dÇMÉ A"4çA"ÈTÇRÎm<



?M7z?IÇR<KÄ�9�×zÑ65�Î Ê É®ÄFÉ®ÇR2OÇMÉ A"46?0Ä£2+7FÉ®4¬ÇMÑmËR4 ËR<�ÙWÑmÉ ËR<35�Î62O4 Ð <�?TÉ 4§ÇMÎ6<³ACÌ«<�ËR2OÇMÉ A"4§ACË0Æz<@?BÉ Ð 4
A"È�ÇMÎm<oAd>"<�ËR2"Ê®Ê62"É®Ë�ÇMË�2WT§5�Ä£2"462 Ð <KÄF<K4WÇT?M7z?IÇR<KÄ�9CÛH4mÈØA"ËRÄF2OÇMÉ A"4§Æz<�ËMÉ >"<@ÆFÈØËRA"Ä.ÇMÎm<3ÈÔ2OÑmÊ®Ç
ÇRËM<�<oÄ£2+7 2"Ê ?MA:Å«<
Ñ6?M<�Æ¶É 4¶ÇMÎm<�!�ËM<�Ê®É ÄFÉ®462"ËM7§ëÍ2"?%� �3462OÊ 7z?BÉ�?
ÓÔ2"46Æ >�É�5�<
>C<KË�?M2WÖk9
ë�Îm<
Î62"è�2"ËRÆ¬2O462"Ê®7z?MÉ ?�2O4«Æ¶?M7z?IÇR<KÄ°<�4 Ð É 4m<�<KËRÉ®4 Ð ÌmËRAz5�<�?R?M<�?�2OËR<¤ÉrÇR<KË�2dÇMÉ >"<
2"46Æ Ä�ÑzÏ

ÇRÑ62OÊ Ê®7�ËM<�É®4mÈØA"Ë�5�É 4 Ð 9dÛH4FÇRÎm<�Å^< Ð É 4m4mÉ 4 Ð ìOísÎm<K4FÈØ<�íî?B7z?BÇM<KÄ.Æz<�?MÉ Ð 4£Æz<�5KÉ ?MÉ A"46?	Î«2+>"<�Å«<�<K4
Ä£2"Æm<"ìmÇRÎm<�Î«2Oè�2"ËRÆ�2"462OÊ 7z?BÉ�?sÄ£2+7 Å^<�>C<KËR7 Ð <�4m<KË�2OÊ�9��³?sÇMÎ6<�?M7�?BÇM<�Ä Æm<�?MÉ Ð 4�<KÄF<KË Ð <@?Kì
ÇRÎm<3Î62"è�2"ËRÆF2O4«2OÊ 7�?MÉ�?	ísÉ®Ê Ê6Å^<�5KA"ÄF<3ÄFACËM<�Æz<KÇR2"É®Ê <�Æ§2"46ÆFísÉ Ê®Ê^É®ÄFÌ62C5kÇT2CÆmÆzÉ®ÇMÉ A"462"Ê«Æz<@?BÉ Ð 4
Æz<@5�É�?BÉ A"4«?K9¤OmACË³<)0z2"ÄFÌmÊ®<Cì^ÇMÎm<:4m<K<@Æ�ÈØACË¤5KA"4�	«É 5�Ç¤?M<K>C<KËRÉrÇI7�5K2OÇM< Ð A"ËRÉ®è@2dÇRÉ®AC4�ÈØA"Ë �µë���U
í�2"?0É�Æz<K4WÇMÉ��6<@Æ¬É 4¶ÇMÎm<�!���� 2"46Æ Ê <�2CÆm?0ÇMA§2:ËR<�ÙWÑmÉ ËM<�ÄF<K4WÇ�Ú

�! 'ÿ"�#
»��$�Ú�%'&)(+* ýMô�YO÷¥÷=ý-,�./.6ödûkñsó�ödõ�00þÔóKñ�ýKò21+òKûkþ¥ñ�ù ó YOñXòXøWödûkþ43�Ydñ�þÔödõ¤�
ë�Îm<¬Å«AÆ0çÊ�2OÅ^<KÊ Ê®<@Æ �z9v�z9v�z9b�µÓ�(¢öOõ�00þÔó�ñ¨ý�ò21dò�ûkþ¥ñ�ù)óK÷�Y+ý�ýkþ 5Tó#YOñVþÔöOõîþ¥õ^üdþÔó#YOñXöOû�ý YdûRò¬ý�òKñ¤ñXö@ö
÷®ö*X�Ö£Ê <�2CÆm?FÇMAàËM<@ÙCÑ6É®ËR<KÄF<K4WÇ�?§2O46ÆîÆm<�?MÉ Ð 4v5KA"46?BÇMË�2OÉ 4WÇR?£ËR<KÊ�2dÇR<�Æ ÇMA 5�A"4�	6É 5�Ç¬?M<K>"<�ËMÉ®ÇI7
5KÊ 2C?M?MÉ��^5K2dÇRÉ®AC4àÉ 46ÆzÉ�5K2OÇMA"Ë�?�ìÍÎ6Adí°ÇMÎ6<K7à2"ËM<�?M<�Ç§2O46Æ ÎmAdí ÇMÎm<�7à5K2"4 Å^<µ5�Î62O4 Ð <�Æ=ì·ÇRÎm<
5KA"46ÆzÉ®ÇMÉ A"4«?TÑ646Æz<KË�ísÎmÉ�5�Î¬5KA"4�	«É 5�ÇR?�2OËR<³ÆzÉ�?MÌmÊ 2+7C<�Æ�ì�2O4«Æ£ÇMÎ6<o46<K<�Æ§ÈØA"Ë0ÈØ<K<@ÆzÅ62C5#��ÇRA�ÇRÎm<
5KA"4WÇMËRA"Ê Ê®<�Ë�2OÅ^A"ÑzÇ3ÇMÎm<�5KÑmËRËM<�4CÇ�>d2"Ê®Ñm<�AOÈ�ÇMÎm<�5�A"4�	6É 5�Ç³?M<K>"<�ËMÉ®ÇI7¬5�2dÇR< Ð ACËMÉ è�2OÇMÉ A"4¬É®46ÆmÉ 5�2dÏ
ÇRA"Ë�?K9-O6A"Ë¤</0m2OÄFÌmÊ <"ì=ÇMÎm<§5KA"4�	6É�5kÇ¨Æz<KÇM<@5kÇMÉ A"4)ÈØÑm4«5kÇMÉ A"4êÄFÉ Ð ÎWÇ¨É®4«5�Ê Ñ6Æz<£2�ËM<@ÙWÑmÉ®ËR<KÄF<�4CÇ
ÇRAÒ2OÊ Ê®Adí ÇMÎ6<§A"Ì^<KË�2dÇRA"Ë�?oÇMAÒ5�Î62"4 Ð <FÇRÎm< 5KA"4�	6É�5kÇ:?B<�>"<KËRÉ®ÇI7�ÇMÎmËR<�?MÎmACÊ Æm?�9V�0Ç�ÇMÎm< ?R2OÄF<
ÇRÉ®ÄF<"ìCÇMÎ6<KËR<�Ä£2+7�Å^<³2¨5KA"46?BÇMË�2OÉ 4WÇ¢A"4FÇRÎm<³5KA"4WÇMËRA"Ê Ê®<�Ë	ÇR2C?G�z?¢2"46Æ£É 4WÇM<KËMÈÔ2"5K<�Æz<�?MÉ Ð 4FÇMÎ«2dÇ
ËR<�ÙWÑmÉ ËM<@?0Ì«<�ËMÄFÉ�?M?MÉ®AC4 Å^<�ÈØACËM<oÇMÎ6<¤5KA"4�	«É 5�Ç35K2dÇR< Ð A"ËRÉ®è@2dÇMÉ A"4£É 46ÆzÉ�5K2OÇMACËR?�5K2"4¬Å^<¨5�Î62"4 Ð <@Æ
Å�7£ÇRÎm<¨5�AC4CÇRËMACÊ®Ê <KË@9

��!�ËM<�Ê®É ÄFÉ®4«2OËR7¬ëÍ2"?%� �3462OÊ 7z?BÉ�?�Ós!�ëS�³ÖsÉ�?o2OÊ�?BA§Ì^<KËMÈØA"ËRÄF<�Æ�2OÇ�ÇMÎmÉ�?³<�2OËRÊ 7¶5KA"465K<KÌzÇ
Æz<�>"<�Ê®ACÌmÄF<K4WÇ3?IÇ�2 Ð <¨2O46Æ¶É 4CÇR<KË�2"5�ÇR?�5KÊ®AW?B<�Ê®7¬ísÉrÇRÎ�ÇMÎm<�5KA"465KÑmËRËM<�4CÇ�!���� ÌmËRAz5�<@?M?�96ë�Îm<
!TëV� 5KA"46?MÉ ?BÇR?¨AOÈs5�A Ð 4mÉ®ÇMÉ >"<F<K4 Ð É®46<K<KË�?�ì=Î�ÑmÄ£2O4)ÈÔ2"5�ÇMA"Ë�?¤</0zÌ^<KËMÇR?�ì·2"46Æ)A"Ì^<KË�2dÇMACËR?³ÇRAOÏ
Ð <�ÇMÎ6<KË ?MÌ«<@5�É®ÈØ7�É®4 Ð ÇMÎm< Ð AC2"Ê ?£2"46Æ ËM<@?BÌ^A"46?MÉ ÅmÉ®Ê É®ÇMÉ <�?§A"È³ÇRÎm<µÑ6?M<KË�?£A"È
2ê46<Kí ÇMA�A"Ê³A"Ë
ÇR<�5�Îm4mACÊ®A Ð 7Cì¢ÇMÎ6<µÇR2C?G�î2"Ê®Ê Az5K2dÇRÉ®AC4îÌmËRÉ®465KÉ®Ì6Ê®<@?§ÇRAàÅ^<²Ñ6?M<�Æ=ì�2"46ÆîACÌ«<�ËR2OÇMA"Ë§ÇR2"?%�î2O46Æ
ÇRËR2"É®4mÉ 4 Ð ËR<�ÙWÑmÉ ËM<�Ä:<�4WÇR?�9OmACË��Òë���U�ì^íT<:?IÇ�2OËMÇM<@Æ�ÅW7�?MÌ«<@5�É®ÈØ7WÉ 4 Ð 2OÊ Ê·A"È	ÇMÎm<�ÇR2"5�ÇMÉ�5K2"Ê·5�AC4WÇMËRA"Ê Ê®<�Ë�ÓÔë���Ö³2O46Æ
ÌmÊ�2O464mÉ®4 Ð 5�AC4CÇRËMACÊ®Ê <KËéÓs!���Ö�ËR<�?MÌ^A"46?MÉ®Å6É®Ê ÉrÇRÉ®<@?Kì³4mAOÇ áIÑ6?IÇ²ÇMÎmAW?B< ÆzÉ®ËR<�5�ÇMÊ 7&2*(^<@5kÇR<�Æ Å�7
�µë���U�9;��Ê Ê�ËM<@?BÌ^A"46?MÉ ÅmÉ®Ê É®ÇMÉ <�?³íT<�ËM<¨É 465KÊ®Ñ6Æm<�ÆµÅ^<�5�2OÑ6?M<�2"4�7�?R2dÈØ<KÇI7�A"ËoÑ6?M2"ÅmÉ Ê®É®ÇI7�2O462"ÊrÏ
7z?MÉ ?³ísÉ®Ê Ê�ËM<@ÙWÑmÉ®ËR<�?MÎmAdísÉ 4 Ð ÇRÎ62dÇ:�µë���U3Ï76¯ÆzA�<�?o4mA"Ço46< Ð 2OÇMÉ >"<�Ê®7¶É®ÄFÌ62C5kÇ
2O4�7�AOÈ	ÇRÎm<
5KA"4WÇMËRA"Ê Ê®<�Ë¨2"5�ÇMÉ >WÉ®ÇMÉ <�?�9EO6A"Ë�É 46?BÇR2"465�<Cì�ÇMÎm< !�� Ó`!�Ê 2"4m4mÉ 4 Ð �TA"4WÇMËRA"Ê Ê <KËkÖoÉ ?�ËM<@?BÌ^A"46?MÉ ÅmÊ®<
ÈØACË0Æz<KÇM<@5kÇMÉ 4 Ð ?B<@5kÇRA"Ë�<�4WÇMËR7:ACËT<)0zÉrÇ�5�A"4�	6É 5�ÇR?�2O4«ÆFÈØA"ËRÄ�ÑmÊ�2dÇRÉ®4 Ð ËR<�?MA"Ê ÑzÇMÉ A"4£ÌmÊ�2O4«?�ísÉ®ÇMÎ
ÇRÎm< !�� A"È�ÇRÎm<£2"Æ+áB2C5�<K4WÇ¨?M<�5kÇRA"Ë
2O4«ÆµÇRÎm<§ë�� ÓVë·2C5kÇMÉ�5K2"Ê+�TA"4WÇMËRA"Ê Ê®<�Ë�Ö3AOÈTÇMÎm<§5KÑmËRËM<�4CÇ
?M<�5�ÇMA"Ë@9«ë�Î6<:ë��³ì-A"4µÇMÎm<:AOÇRÎm<KË¤Î62"46Æ�ì^É ?oËR<�?MÌ«AC46?BÉ ÅmÊ <¨ÈØACË³É 4zÏH?B<@5kÇMACË�Ç�2"5kÇRÉ 5�2OÊ	5�AC4�	6É�5kÇ
Æz<KÇM<@5kÇMÉ A"4§2"46Æ�ÈØA"ËTÉ®ÄFÌmÊ <KÄF<K4WÇRÉ®4 Ð ÇMÎm<�Ì6Ê 2"46?�ÈØA"ËRÄ�Ñ6Ê 2OÇM<�Æ:Å�7�ÇMÎm<�!9�êÈØACË�<�4CÇRËM7�A"Ë¢<)0zÉrÇ
5KA"4�	6É�5kÇ�?K9
ë�Îm<�?M<�5KA"46Æ�?BÇM<�Ì�É®4�ÇRÎm<�!�ëS� É�?sÇRA§Æz</�646<
ÇMÎm<¨ÇR2"?%��2OÊ Ê®Az5K2OÇMÉ A"4¶ÌmËRÉ®465KÉ®Ì6Ê®<@?sÇMA£Å^<

Ñ6?M<�Æ�É®4:2OÊ Ê®Az5�2dÇMÉ 4 Ð ÇR2C?G�z?·Å«<KÇIíT<�<K4¨ÇRÎm<�Î�ÑmÄ£2O4�5KA"4WÇMËRA"Ê Ê <KË�?�2O4«Æ
ÇMÎ6<02"ÑzÇMACÄF2OÇMÉ A"4=9dë�ÎmÉ�?
ÌmËRAz5�<@?M?�Ñ6?M<�?sÇMÎm<�ËM<@?BÑmÊ®ÇR?�AOÈÍÇMÎm<�!�ËM<�Ê®É ÄFÉ®4«2OËR78�32"è�2OË�Æ ��462"Ê®7z?MÉ ?�ìmÌmËR<K>�É A"Ñ6?s2C5K5KÉ Æz<�4WÇR?
2"46ÆµÉ 465�É�Æz<�4CÇ�?Kì-Î�ÑmÄ£2O4²ÈÔ2"5�ÇMACËR?o5�AC46?BÉ�Æz<�ËR2OÇMÉ A"46?�ì«5KA"4WÇMËRA"Ê Ê®<�Ë³Ì6ËM<KÈØ<KËR<K465K<�?o2O46ÆÒÉ®4mÌ6ÑzÇR?�ì
<KÇR5O9�OmACË�<)0m2OÄFÌmÊ <"ì�?BACÄ:<§ÇR2"?%�ç2OÊ Ê®Az5�2dÇMÉ A"4çÌ6ËMÉ 465�É ÌmÊ <�?�ÈØA"ËF5�AC4�	6É�5kÇ�ËR<�?MA"Ê ÑzÇRÉ®AC4çÄ:É Ð ÎWÇ
Å^<"Ú

&-ô6ò:ô9,9:ZYOõ ó�ödõ6ñ�ûMöO÷¥÷®ò�û X	þ¥÷¥÷�ô�Y;1dò�5¢õ�YO÷+Y;,zñØômöOûkþ¥ñVù Ydý=</YOû Y+ý£ñ¥ô6ò>,�ýKò§ö?<Fñ¥ô6ò
.-ûMò�üdþÔóKñVþÔöOõ ñHö@öd÷A@3ñØômò õ^ò�ò�üB<�öOû§þ¥õ6ñHò�û-1dòKõ6ñ�þÔödõC@?YOõ^üÒñ¥ô6ò¬óKûkþ¥ñ�þÔó YO÷`þ¥ñ�ù²öD<£ñØômò§ýkþ¥ñVú



,�YOñVþÔöOõ��#&-ômò²óRöOõ6ñ�ûMöd÷¥÷ ò�û�X	þ¥÷¥÷�E�òµûMòký7.6ödõ6ý�þFEK÷®ò�<�ödûÒü"ò21@þ�ý�þ¥õ�øçýKöO÷G,zñVþÔöOõmý�ñXöçñ¥ô6ò
ó�ödõ�00þÔó�ñf�
ë�Îm<@?B<�ÌmËRÉ®4«5�É ÌmÊ®<@?Kì�ÇRA Ð <�ÇMÎ6<KË£ísÉ®ÇMÎ ÇMÎm< !���� 2O4«Æ Î6É Ð ÎzÏ�Ê <K>C<KÊs?M7�?BÇM<�Ä Ð AW2OÊ�?Kì	2"ËM<

Ñ6?M<�ÆFÇRA�ísËRÉrÇR<�ËR<�ÙWÑmÉ ËM<�Ä:<�4WÇR?	ÈØACË¢ÇRÎm<³5KA"4WÇMËRA"Ê Ê®<�Ë	ÇR2C?G�z?�ìOÇRÎm<³2"ÑzÇMACÄF2OÇM<@Æ:ÈØÑm465kÇRÉ®AC4=ì�2O46Æ
ÇMÎ6<ÒÎ�ÑmÄ£2O4zÏXÄ£2"5�ÎmÉ 4m<µÉ 4WÇM<�ËBÈÔ2C5�<"9�OmACËP�µë���U�ì0ÇMÎm< !H����ì�ÇRÎm<²5KA"4WÇMËRA"Ê Ê <KË£ËR<�?MÌ«AC46?BÉ®Ï
ÅmÉ Ê®É®ÇMÉ <�?�ì¢2O4«ÆçÇMÎ6<¬Ç�2"?%�é2OÊ Ê®Az5�2dÇMÉ A"4àÌmËMÉ 465KÉ®ÌmÊ <�?:Ä£2+7çÊ <�2"ÆéÇMA²ÇMÎm<¶ÈØACÊ®Ê AdísÉ®4 Ð A"Ì^<KË�2dÇRA"Ë
ËR<�ÙWÑmÉ ËM<�Ä:<�4WÇR?
ÓÔ2"ÄFA"4 Ð AOÇRÎm<KË�?�ÖkÚ

�JI2 K
-L�¥M

NP� � �=ë�Îm<'!9� ?MÎ62"Ê®Ê·ÌmÊ 2"4�ÇMË�2WT§5
Ñ6?MÉ 4 Ð �µë���U A"ÑzÇRÌmÑzÇ@ì^2"46Æ�ísÎm<�ËM<
2FÌmËRA"Å6Ê®<�Ä°Ì«<�ËR?MÉ�?IÇ�?s?BÎ62"Ê®Ê�46AOÇMÉ®ÈØ7 É®ÇR?�</0zÉ ?BÇM<�465�<
2"46Æ 4«2dÇMÑ6ËM<oÇMAFÇRÎm<¨ë��³9
�JI2 K
-L�¥M

NP�O�E�6ÛXÈ�É 465�ACËMËR<�5�Ç�A"Ë0É 465�AC4W>C<K4mÉ <K4WÇ0Å«<�Î62+>�É®ACËoÓÔ<"9 Ð 9WÎmÉ Ð Î Ë�2dÇR<3AOÈ�ÈÔ2OÊ�?B<
2"Ê 2"ËMÄ£?�Ö�É�?�A"Å«?B<�ËM>C<�Æ�ìWÇMÎ6<¨5�A"4WÇRËMACÊ®Ê <KËs?MÎ62OÊ Ê�4mAOÇ�Ñ«?B<oÇMÎ6<��µë���U ÈØÑm4«5kÇMÉ A"4�9
�JI2 K
-L�¥M

NP��P-�më�Îm<35�AC4WÇMËRA"Ê Ê®<�Ë¢?BÎ62"Ê®Ê«2"ÆmÆzËR<�?R?	5�AC4�	6É�5kÇ�?�Æz<KÇM<�5�ÇM<@ÆFÅW7Z�µë���U É®4
2£5KËMÉ®ÇMÉ�5K2"Ê®É®ÇI7WÏ�Å62C?B<@Æ§Ë�2dÇRÎm<KË0ÇMÎ«2O4¶ÇMÉ ÄF<�ÏXÅ62"?M<�Æ¬A"Ë�Æz<KË@9

ë�Îm< �6462OÊs?BÇM<�ÌéAOÈ�ÇRÎm<P!TëV� É�?¨ÇRÎm< Ð <K4m<�ËR2OÇMÉ A"4çA"È�A"Ì^<KË�2dÇMACË¨Ç�2"?%�ê2"46ÆêÇRËR2"É®4mÉ 4 Ð
ËR<�ÙWÑmÉ ËM<�Ä:<�4WÇR?s2O4«Æ¬5KA"46?BÇMË�2OÉ 4WÇR?�9
ë�Îm<�?M7z?IÇR<KÄ Ð AC2"Ê ?	2"46Æ:<K4�>�É®ËRA"4mÄF<�4CÇ�2OÊz2"?R?MÑmÄFÌzÇMÉ A"46?�2O46ÆF5�AC46?BÇMË�2OÉ 4CÇ�?	2OÊ A"4 Ð ísÉ®ÇMÎ

ÇMÎ6< ËR<�?MÑmÊrÇ�?
ÈØËRA"Ä�ÇMÎm<P!H��� 2O46Æ !TëV� 2OËR<FÇMÎm<�4éÑ6?M<�Æ)ÇMA Ð <K46<KË�2dÇM<§2Ò5�A"ÄFÌmÊ <�ÇR< ?M<�Ç
AOÈ=?M7z?IÇR<KÄ.ËM<@ÙCÑ6É®ËR<KÄF<K4WÇ�?�ÓØÉ 465�Ê Ñ6ÆzÉ 4 Ð ÈØÑ6465kÇRÉ®AC462OÊ ÉrÇI7Cì"Ä£2OÉ 4WÇM<�462O465K<"ìOÄ£2"462 Ð <KÄF<K4WÇ�ìC2O46Æ
É 4CÇR<KËMÈÔ2"5K<oËR<�ÙWÑmÉ ËR<KÄF<K4WÇR?�ÖkìzACÌ«<�ËR2OÇMÉ A"462"Ê-ËM<@ÙCÑ6É®ËR<KÄF<K4WÇ�?Kìm2"46Æ¬Æm<�?MÉ Ð 4¶5KA"46?BÇMË�2OÉ 4WÇR?�9

�+�
���
� � �Q�+R-§R£R��¡S� ��§Rªs "�
T3?MÉ 4 Ð ÇMÎm<¬?B7z?BÇM<KÄ�ËM<@ÙWÑmÉ®ËR<KÄF<�4CÇ�?
2O46ÆêÆz<@?BÉ Ð 4ç5KA"46?BÇMË�2OÉ 4WÇR?
2"?¤í0<KÊ Ê�2C?¤ÇMÎm< AOÇMÎ6<KË
É 4zÏ
ÈØA"ËRÄ£2dÇRÉ®AC4£ÇMÎ62OÇ0Î«2"?TÅ«<�<K4 Ð <K4m<�ËR2OÇM<@Æ:ÇMA�ÇMÎmÉ�?�Ì^A"É 4WÇ�ìz2�?M7z?IÇR<KÄ°Æz<@?BÉ Ð 4²ÓØA"Ë�2OÊ®ÇM<�ËM4«2dÇMÉ >"<
?M7�?BÇM<�Ä Æz<@?BÉ Ð 46?�Ö�É ?£5KËM<@2dÇM<@Æà2"46ÆçÇ�2"?%��?F2"ËM<�2OÊ Ê®Az5�2dÇM<@ÆçÇRAÒÇRÎm<�?B7z?BÇM<KÄï5�A"ÄFÌ^A"4m<�4WÇR?
ÓØÉ 465KÊ®Ñ6ÆmÉ®4 Ð ÇRÎm<
A"Ì^<KË�2dÇRA"Ë�?RÖ	ÇMA§?R2dÇRÉ ?BÈØ7£ÇMÎ6<oËR<�ÙWÑmÉ ËR<KÄF<K4WÇR?�ìWÇR2C?G� 2"Ê®Ê Az5K2OÇMÉ A"4¶ÌmËMÉ 465KÉ®ÌmÊ <�?�ì
2O4«Æ£A"Ì^<KË�2dÇRÉ®AC462OÊ Ð AC2OÊ�?�9"ë�Îm<³?MÌ^<�5�É��«5�2dÇMÉ A"4§2OÇ¢ÇMÎ6É ?TÊ®<�>"<�Ê«5�AC4WÇR2OÉ 46?�ýkù+ýkñHò�:&Æz<�?MÉ Ð 4=ì"46AOÇ
ýKöD<�ñÉX+YdûMò§Æz<�?MÉ Ð 4=9¢1�A"ÇM<¶ÇMÎ«2dÇFÇMÎmÉ�?£ÌmËRAz5�<@?M?�ísÉ®Ê Ê�É 4�>"A"Ê >"<¬Ä�Ñ65�Î É®ÇM<KË�2dÇRÉ®AC4 2C?:ÇMÎm<�ËR<�Ï
?MÑmÊrÇ�?0AOÈ�2O4«2OÊ 7�?MÉ�?KìC</0zÌ«<�ËMÉ ÄF<K4WÇR2OÇMÉ A"4=ìCËM<�>�É®<�í
ìC<KÇR5O9WÅ^<�5�ACÄF<³2+>d2OÉ Ê 2"ÅmÊ <"9��)<oÎ62+>"<sÈØACÑm46Æ
ÇMÎ«2dÇ¢462OÇMÑmË�2OÊzÊ�2O4 Ð Ñ62 Ð <TÉ�?ÍÇMÎ6<sÄ:AW?IÇ¢2"ÌmÌmËRA"ÌmËRÉ 2OÇM<�?BÌ^<�5KÉ��^5K2dÇRÉ®AC4�Ê�2O4 Ð Ñ62 Ð <�2dÇ�ÇMÎmÉ�?	Ê <K>C<KÊ
5�ACÄ�ÅmÉ 4m<@Æ�ísÉrÇRÎÒ?BÇR2O4«Æm2OË�Æ�<K4 Ð É®46<K<KËRÉ 4 Ð 2O4«Æ�Ä£2dÇMÎ6<KÄ£2dÇRÉ 5�2OÊ�46AOÇR2OÇMÉ A"46?�ìmÈØACË³<)0m2OÄFÌmÊ <"ì
ÆzÉ�(^<�ËM<�4WÇMÉ�2OÊ=<@ÙCÑ«2dÇMÉ A"4«?TACË�5�AC4CÇRËMACÊ-ÅmÊ®Az5#� ÆmÉ 2 Ð Ë�2OÄ£?TÈØA"Ë�ÆzAz5�Ñ6Ä:<�4WÇMÉ 4 Ð 5�AC4CÇRËMACÊ-Ê 2+í�?�9

�+�
���
���E�U�P�`�V�-©���£�ª`�S ����XW�Y:���sªFWS��£Rªs�V ZNP�\[��Vª`¦Æ��¡¢���¤£�§
ë�Îm<¨46</0�Ço?BÇM<�Ì�É®4�>"ACÊ®>C<�?�>d2OÊ É�Æm2dÇRÉ®4 Ð ÇMÎm<�?M7z?IÇR<KÄ Æz<�?MÉ Ð 4µ2O4«Æ�ËM<@ÙCÑ6É®ËR<KÄF<K4WÇ�?�2O46Æ�Ì^<KËMÏ
ÈØA"ËRÄFÉ®4 Ð 2O4�7:ÇMË�2"Æm<KA*(µ2"46Æ£<K>d2"Ê®Ñ62OÇMÉ A"4 ?BÇMÑ«ÆzÉ®<@?TÇMÎ62OÇ0Ä£2+7FÅ«<oËR<�ÙWÑmÉ ËM<@ÆFÇMAF?B<�Ê®<@5kÇ0ÈØËMACÄ
2OÄFAC4 Ð 2F?B<KÇ3AOÈ	Æz<�?MÉ Ð 4�2OÊ®ÇM<�ËM462OÇMÉ >"<@?K99]¢2"ËMÉ A"Ñ6?0ÇI7�Ì^<�?sA"ÈÍACÌ«<�ËR2OÇMACË�ÇR2"?%�¬2"462OÊ 7z?B<@?�2O46Æ
?M7�?BÇM<�Ä Î62"è�2"ËRÆ¬2O462"Ê®7z?M<�?0ÌmÊ�2+7 2:Ì62OËMÇsÉ®4¶ÇMÎ6É ?sÌ6ËMAz5�<@?M?�9
ë�Îm<�ÄF<�ÇRÎmAzÆzA"Ê A Ð 7àÉ 465�Ê Ñ6Æz<@?£Ñ6?MÉ®4 Ð ÈØA"ËRÄF2"Ê�ÄFAzÆz<KÊ�?£É 4 ×�Ì«<@5Kæ�;V��ÏHæ�; ÇMAé2C?M?MÉ�?IÇ

É 4µÇMÎ6É ?³<K>d2OÊ Ñ62OÇMÉ A"4µ2O4«Æ�>d2OÊ É Æm2OÇMÉ A"4µÌ6ËMAz5�<@?M?�9"U³<�?MÉ Ð 4m<�ËR?³5�A"4«?IÇRËMÑ65�Ç�ÈØA"ËRÄ£2OÊ�ì«Å6Ê 2C5#�WÅ^AÆ0
ÄFAzÆz<KÊ�?0AOÈ=ÇRÎm<³ËR<�ÙWÑmÉ ËR<�Æ§5KA"ÄFÌ«AC4m<K4WÇ0Å«<�Î62+>�É®ACË02"46Æ£A"Ì^<KË�2dÇRA"Ë�ÇR2"?%�z?K9�ë�Îm<
×�Ì^<�5Kësæ���Ï
æ�; ÄFA�Æm<KÊ É®4 Ð Ê 2"4 Ð Ñ«2 Ð <£í�2"?�Æz<�?MÉ Ð 4m<@ÆçísÉrÇRÎàËR<�2CÆm2OÅmÉ Ê ÉrÇI7ê2O46ÆéËM<�>WÉ <Kí�2OÅ6É®Ê ÉrÇI7)AOÈsÇRÎm<



ÄFAzÆz<KÊ�?¢Å�7:>d2OËRÉ®ACÑ6?�ÆzACÄ£2OÉ 4£</0zÌ«<�ËBÇ�?�2C?�2
Ä£2dáIACË Ð AW2OÊ�9"ë�Îm<³Ä:AzÆz<�Ê ?T2"5�ÇT2"?T2¨5�ACÄ:Ä�ÑzÏ
4mÉ�5K2OÇMÉ A"4�ÄF<�ÆmÉ®ÑmÄÕ2"Ä:AC4 Ð <K>C<KËR7"AC4m<
É®4�>CA"Ê >"<�Æ�2"46Æ¶ÇMÎm<�ËM<KÈØA"ËR<
Ä�Ñ6?BÇ³Å^<�<@2"?MÉ®Ê 7 Ñ646Æz<KËMÏ
?BÇR2"46Æm2OÅ6Ê®<
2O4«Æ Ñm4«2OÄ�Å6É Ð ÑmA"Ñ6?�9

��4¬<�2"ËMÊ É®<�Ë¢>"<�ËR?MÉ A"4£AOÈ�ÇRÎm<³5KÑmËRËM<�4CÇTÄ:AzÆz<�Ê®É 4 Ð Ê 2"4 Ð Ñ62 Ð <¨ÓV5K2OÊ Ê <�Æ§æ3×��µ;·Ö�í02C?¢Ñ6?M<�Æ
ÇRAÒ?BÌ^<�5KÉrÈØ7²ÇMÎ6< A*T§5KÉ 2"Ê¢ËM<@ÙWÑmÉ®ËR<KÄF<�4CÇ�?¤ÈØA"Ë:ë����³×)ÛMÛ§â ;X�^�3Þ/_dåX9å�³4m< ËM<@ÙCÑ6É®ËR<KÄF<K4WÇ¨A"È
ÇRÎ62dÇ Ì6ËMA"áI<�5kÇ¬í02C?FÇMAéÌ6ËMAd>�É�Æz<Ò2ç?MÌ«<@5�É��«5K2OÇMÉ A"4îÊ�2O4 Ð Ñ62 Ð <�ÇMÎ62OÇ¶5�ACÑmÊ�ÆvÅ«<µËR<�2CÆî2O46Æ
ËR<K>�É <Kí0<�Æ)Å�7)2"4W7²É®4WÇR<KËR<�?BÇM<�ÆêÌ«2OËMÇMÉ <�?
ísÉ®ÇMÎéÄFÉ 4mÉ ÄF2"Ê¢ÇRËR2"É®4mÉ 4 Ð ÓÔÊ®<@?M?¨ÇMÎ62"4é2O4çÎmACÑmËkÖk9�³ÑmË£Ê�2dÇR<�?BÇ£>"<KË�?MÉ®AC4àAOÈ³ÇMÎm<�ÈØACËMÄ£2"ÊsÄ:AzÆz<�Ê®É 4 Ð9` ?MÌ«<@5�É��«5K2OÇMÉ A"4àÊ�2O4 Ð Ñ62 Ð <�2dÇBÇR<KÄFÌzÇ�?FÇMA
<�4mÎ62O4«5�<ÒËR<�2CÆm2OÅ6É®Ê ÉrÇI7v2O4«Æ ËR<K>�É®<�í02"ÅmÉ Ê®É®ÇI7 Å�7îËR<�ÆzÑ«5�É 4 Ð <�>"<K4 ÈØÑmËBÇRÎm<KË¬ÇMÎ6<)?M<KÄ£2O4WÇRÉ 5
ÆzÉ�?BÇR2O4«5�<�Å^<�ÇIí0<K<K4 ÇRÎm<µËR<K>�É®<�íT<�Ë�a ?:ÄF<K4WÇR2"Ê3ÄFAzÆz<KÊ32"46Æ ÇMÎm<²?BÌ^<�5KÉ��«5�2dÇRÉ®AC4=9A�)<Ò2OÊ�?BA
<�Ê®ÄFÉ 462dÇR<�Æ ÇMÎm<oÈØ<�2OÇMÑmËR<�?0í0<oÈØA"Ñm46Æ ÇMAFÅ^<¤>"<KËR7£<KËRËRA"ËMÏ�ÌmËRA"46<"ìC?MÑ65�Î¶2"?0É®4WÇR<KËR462OÊ-<K>C<K4WÇR?�9
�³ÑmË³5�ÑmËRËM<�4WÇ�ËR<�?M<�2"ËR5�Î¶É�?�ÈØAz5�Ñ6?M<�Æ�AC4¶>�É�?BÑ«2OÊ É®è@2dÇMÉ A"4¬ÇM<@5�Îm4mÉ�ÙWÑm<�?�ÈØACË35�ACÄFÌmÊ®<)0�ìmÈØA"ËRÄ£2OÊ
?MÌ«<@5�É��«5K2OÇMÉ A"46?s2"46Æ ÇMÎm<
Ñ6?M<
AOÈ�ÆzA"Ä£2"É®4zÏH?MÌ«<@5�É��«5o4mAOÇ�2dÇMÉ A"4«?K9
ë�Îm<FÅmÊ�2"5#��Å^AÆ0�5KA"ÄFÌ^A"4m<�4CÇ¤Å^<KÎ62+>�É A"ËoÄ:AzÆz<�Ê ?
2"ËM<�ÅmÑmÉ ÊrÇ¨AC4²2"4ÒÑm46Æm<KËRÊ®7�É 4 Ð ?BÇR2OÇM<

Ä£2"5�Î6É®4m<�Ä:AzÆz<�Ê0â ãW;b���ÒÞ��kåX9-×zÌ«<@5Kæ�;V��ÏXæ3;éÅmÊ�2"5#��Å^AÆ0¬ÄFAzÆz<KÊ�?³5KA"Ä�ÅmÉ®46<�2 Ð Ë�2OÌ6ÎmÉ 5�2OÊ
4mA"ÇR2OÇMÉ A"4çísÉ®ÇMÎêÇR2"ÅmÑmÊ�2OË:Æz<�?R5�ËRÉ®ÌmÇMÉ A"46?
A"ÈsÇMÎm< Ê®< Ð 2OÊ0?IÇ�2dÇR< 5�Î62O4 Ð <�?�9EOÍÉ Ð ÑmËR<�?B_²2O46Æ¢�
?MÎmAdívÌmÉ <�5�<@?¢A"È-ACÑmË0×zÌ«<@5Kësæ���ÏHæ�;ÒÄ:AzÆz<�Ê6ÈØACËM�µë���U�9�ë�Îm<?�µë���U ÄFAzÆz<KÊ-5�ACÑmÊ ÆFÅ^<
5KA"Ä�Å6É®4m<@Æ¶ísÉrÇRÎµ2FÄ:AzÆz<�Ê�A"ÈÍÇRÎm<�2"É®Ë�?BÌ«2"5�<
2"46Æ¶Ä:AzÆz<�Ê ?3AOÈÍÇMÎm<�AOÇMÎ6<KË3?M7z?IÇR<KÄ 5KA"ÄFÌ^AOÏ
4m<�4WÇR?s2O4«Æ¬<)0z<�5�ÑmÇM<�Æ¬A"Ë�2"462OÊ 7�èK<@Æ§ÇRA Ð <KÇMÎm<�Ë�É®4�2F?B7z?BÇM<�Ä ?MÉ®Ä�ÑmÊ 2OÇMÉ A"4¶<K4�>�É®ËRA"46Ä:<�4WÇ�9
ë�Îm< Ð Ë�2OÌmÎmÉ�5K2"ÊzÌ62OËMÇ�A"È^ÇRÎm<3ÄFAzÆz<�Ê·ÓÔ2C?�?MÎmAdís4FÉ®4PO·É Ð Ñ6ËM<c_�ÖkìCÉ ?TÆzËR2+ís4FÉ 4FÇMÎm<3ÈØA"ËRÄ

A"Ès2�5KA"4WÇMËRA"Ê�Ê®A�A"Ìç?MÎmAdísÉ 4 Ð ÇMÎm<¬ÆzÉ®ËR<�5�Ç�É 4CÇR<KË�2"5�ÇMÉ A"46?
A"È��µë���U°ísÉ®ÇMÎéA"ÇMÎm<�Ë�?M7�?BÇM<�Ä
5KA"ÄFÌ«AC4m<K4WÇ�?�Ó¥ÇRÎm<�<K4�>�É ËMAC4mÄF<K4WÇ�Æm2dÇ�2¤ÌmËRA�5K<�?R?BÉ 4 Ð ?M7z?IÇR<KÄ�ìdÇMÎ6<i	6É Ð ÎWÇTÆm2OÇR2¤ÌmËRAz5�<�?R?MÉ®4 Ð
?M7z?IÇR<KÄ�ì62O4«Æ§ÇRÎm<�5�AC4WÇMËRA"Ê Ê®<�Ë0í0A"Ë ��É®4 Ð Ì^AC?MÉrÇRÉ®AC4«Ök9"�&ÈØÑzÇMÑmËR<¨ÌmÊ�2O464m<�Æ¬É®4WÇR<KËMÈÔ2"5�<
ísÉ®ÇMÎ�2
4m<�í 2"ËMËRÉ®>d2"Ê^Ä£2"462 Ð <KË0ÇMA�A"ÊTÓ`��� �31³ÖsÉ ?s?MÎmAdís4=9

�°×�Ì^<�5�ësæ���ÏHæ�;vÄFA�Æm<KÊ¢A"È02�5�ACÄFÌ«AC4m<K4WÇ
ÉrÇ�?B<�ÊrÈ
ÓØÉ 4)ÇMÎmÉ�?¨5�2"?M<Z�Òë���UoÖoÑ6?MÑ62"Ê®Ê 7
Î62C?0ÈØA"ÑmËsÌ«2OËMÇR?�Ú

d � ª`§R¨��`�eR ¡f�+WS�
§CÚ�ÇRÎm<sÆzÉ�?BÌmÊ�2+7
ÄFAzÆz<TísÉ Ê Êm2W(-<�5kÇ�ÇRÎm<�É®4zÈØACËMÄ£2OÇMÉ A"4
ÇRAoÅ^<�ÌmËRAd>WÉ�Æz<@Æ
ÇRA:ÇMÎm<¨5KA"4WÇMËRA"Ê Ê®<�Ë�9�� ÆzÉ�?MÌmÊ 2+7 Ä:AzÆz<¨?MÌ^<�5�É��«5�2dÇMÉ A"4¶É�?�4mAOÇ�4m<�<�Æz<@Æ¬ÈØA"Ë��µë���U

d �b�V¨+�
¦��-ªs§��"¦gR ¡f�+WS�
§CÚ+ÇMÎ6<³?MÑmÌ«<�ËM>�É�?BACËM7�ÄFA�Æm<³?MÌ«<@5�É��6<�?TísÎmA�É�?TÑ6?BÉ 4 Ð ÇRÎm<³5KA"Ä:Ï
Ì^A"46<K4WÇ�2dÇT2"4�7
ÇMÉ ÄF<"ì"ísÎ6É 5�Î§2*(^<@5kÇR?¢ísÎmÉ 5�ÎFACÌ«<�ËR2OÇMÉ A"46?	2"ËM<sÊ < Ð 2OÊ�9dÛH4FÇMÎmÉ�?�5�2"?M<TÇRÎm<
?MÑmÌ^<KËR>�É ?MA"Ë�Ä£2+7§Å^<¤ÇMÎm<�!9�³ì�ÇMÎm<
ACÌ«<�ËR2OÇMÉ A"46?0Ä£2O462 Ð <�Ë�ì�A"Ë��?� �31�9

d ÿ"��¡ ¨H���V���¤£�©e�"�¤£R¦;�"��¡f�+WS��§"Ú�ÇMÎ6<�ÄFA�Æm<TÇRÎm<32"ÑzÇMACÄF2OÇMÉ A"4:É ?�É 4=9CÛH4�ÇRÎm<�5K2C?B<�A"È
�Òë���U�ìzÇRÎm<�?M<
É 465�Ê Ñ6Æz<
Ñm4«5�A"4�� Ð ÑmËR<�Æ=ìm5�A"4�� Ð ÑmËR<�Æ=ì�2C5kÇRÉ®>C<"ìm?BÇMA"Ì6Ì«<@Æ�ì62O4«Æ§ÈÔ2"É®Ê <�Æ�9

d I)�Xh �
¦Æ¦Æ�\W §�R-§)£���¡ §)£���£R�^Ú�2éÄFAzÆz<KÊoAOÈ
ÇRÎm<²É 4zÈØ<�ËMËR<�Æ ?BÇR2OÇM<µA"È¨ÇMÎ6<²5�AC4WÇMËRA"Ê Ê®<@Æ
?M7z?IÇR<KÄ�ìzÉ 4¬ÇRÎmÉ�?�5K2C?B<Cì�ÇMÎm<¨2"É®Ë�?BÌ«2"5�<oÉ 4¬ÇRÎm<¨2OËR<�2�AOÈÍA"Ì^<KË�2dÇRÉ®AC4=9

ë�Îm<�5KA"4WÇMËRA"Ê Ê®<@Æ�?M7z?IÇR<KÄ ÓV2OÉ ËR?MÌ62"5K<@Ö·?IÇ�2dÇR<�2OÇ¢2O4�7¤ÇMÉ ÄF<sÉ ?�É 4zÈØ<KËRËR<�Æ�ÈØËMACÄ ÇMÎm<�É 4mÌmÑzÇ�?
ËR<�5K<KÉ >"<�Æ²2O46Æ)Ä£2+7µÅ^<£É®4«5�A"ËRËR<�5kÇ¤É®ÈTÇRÎmAC?M<£É®46ÌmÑzÇR?�2OËR<:É 465KA"ËRËM<@5kÇ¤A"Ë
4mA"ÇoÇRÉ®ÄF<�Ê®7C9·ë�Îm<
2"É®Ë�?BÌ«2"5�<
ÄFAzÆz<�Ê·ísÉ®ÇMÎmÉ 4 �µë���U.5�AC46?MÉ ?BÇR?3AOÈ�2£ÄFAzÆz<KÊÍAOÈ�ÇRÎm<�2C?M?MÑmÄF<�Æ�?BÇR2OÇM<�A"È¢<�2C5�Î
A"È^ÇRÎm<³2"É®Ë�5�Ë�2dÈ¥ÇTÅ«<�É®4 Ð <K>d2OÊ Ñ62dÇR<�ÆFÈØACËT5KA"4�	6É�5kÇ�?K9Wë�Îm<3ÄFAzÆz<�Ê«A"È;�Òë���U ?MÎmAdís4£Î62C?Kì"ÈØA"Ë
<@2"5�Î 2"É®Ë�5�Ë�2dÈ¥Ç@ìW?BÇR2OÇM<o>+2"ËMÉ�2OÅ6Ê®<@?�ËR<KÌmËR<�?M<K4WÇRÉ®4 Ð ÇMÎm<
?BÇR2OÇMÑ6?0AOÈ�ÇMÎm<�	6É Ð ÎWÇsÆm2dÇ�2¨ÈØËRA"Ä.ÇMÎ«2dÇ
2"É®Ë�5�Ë�2dÈ¥Ç@ì6ÇRÎm<£5�A"4�	6É 5�Ç¨Æz<�ÇR<�5kÇRÉ®AC4)?BÇR2OÇMÑ6?�ì^ÇMÎm<$	6É Ð ÎWÇ¤ÌmÎ62C?B<�ÓØ4m<�<�Æz<@Æ)Å«<@5K2OÑ«?B<F?B<�Ì62OË�2dÏ
ÇRÉ®AC4Ò5�ËRÉrÇR<KËRÉ 2FísÉ Ê Ê·>d2OËR7¶ísÉrÇRÎ�	6É Ð ÎWÇ³ÌmÎ«2"?M<@Ökì-2O4«Æ¶ÇMÎm<F?IÇ�2dÇRÑ6?�A"È	ÇMÎm<:5�ÑmËRËM<�4WÇ3Ì«AW?BÉ®ÇMÉ A"4
É 4zÈØA"ËRÄ£2dÇRÉ®AC4=9«13AOÇM<¨ÇMÎ62OÇo2"5�5�É�Æz<K4WÇ�?�Az5K5KÑmË�ísÎm<�4�ÇMÎmÉ�?³É®4zÈØ<�ËMËR<�Æ�2"É®Ë�?MÌ62"5K<¨?IÇ�2dÇM<�ÆzÉ�(-<KË�?
ÈØËRA"Ä ÇRÎm<�ËM<@2OÊ�?IÇ�2dÇM<C9¢ë�Îm<¶>+2"Ê®É�Æm2OÇMÉ A"4àÌ6Î62"?M<¬É 4�>"ACÊ®>C<�?:2"?R?BÑmËRÉ 4 Ð ÇRÎ62dÇ:ÇMÎm<�ÄFAzÆz<KÊsÉ�?



Flight Data

Known

Unknown

Flight Phase

Unknown

Departure

Outbound

Enroute

Inbound

Holding

Sequenced

Landing

Unknown

Included 

Excluded

Conflict Detection Status operations
Area of

in
Aircraft

Environment Data
Processing Processing

System

Flight Data

PC

AMAN

Manager

C

D

A FDPD 
For each aircraft:

Flight_ID
Aircraft_Type
Nav_Capabilities
Class_of_Flight
Current_Position (X,Y, Level)
Trajectory

MTCD-X HMI MTCD-XB

INFERRED AIRSPACE STATE

Current Position

Unknown

Obsolete

AIRCRAFT (ID) [1...Max-aircraft]

SUPERVISORY

Known

Data Link

CFMU/
Radars/

HMI
Manager

Controller

AMAN E

.
.

Stop_MTCD-X
Start_MTCD-X
Configuration_Params
Include_Aircraft (ID)
Exclude_Aircraft (ID)

C

MTCD-X HMI 
For each conflict::

Conflict_ID
Conflict_Type
Severity
Conflict_Data

D

AMAN MTCD-XE

MTCD-XMTCD-X
Undefined at this time

AMAN 

CONTROL MODE

Configured

Active

Stopped

Unconfigured

EDPD 
For each airspace:

Airspace_ID
Upper_Level
Lower_Level
Boundary
Start_Time_of_Restriction
End_Time_of_Restriction
Type_of_Airspace
Separation_Parameters
Uncertainty_Parameters

For each parallel route:
Route_ID
Separation_Parameters

MTCD-X

Area _of_Operation

B A

Failed

MTCD
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DEFINITION

Powerup T

AND

AND

AND

= Configured

= Active

= Stopped

CONTROL MODES

Received Stop_MTCD-X

In-mode Configured

In-mode Active

In-mode Stopped

Received Start_MTCD-X

In-mode Unconfigured

Configured

Active

Stopped

Unconfigured

= Unconfigured

Received Start_MTCD-X

Received Area_of_Operation
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