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,QVLGH�7KLV�(GLWLRQ 

:H�DUH�HOHFWLQJ�RIILFHUV�DQG�GLUHFWRUV�IRU�WKH�,1&26(-
/$�%RDUG�RI�'LUHFWRUV��(DFK�\HDU�ZH�HOHFW�3UHVLGHQW��9LFH-
3UHVLGHQW��7UHDVXUHU�DQG�6HFUHWDU\��:H�DOVR�HOHFW�GLUHFWRUV�
IRU� WZR� \HDU� WHUPV�� 7KLV� LV� DQ� RSSRUWXQLW\� IRU� \RX�� WKH�
PHPEHUV� RI� WKH� &KDSWHU� WR� VHOHFW� WKH� PHPEHUV� RI� WKH�
%RDUG�RI�'LUHFWRUV� 

$Q� HPDLO� PHVVDJH� KDV� EHHQ� VHQW� WR� HDFK� RI� WKH�
PHPEHUV�RI�WKH�&KDSWHU��7KH�HPDLO�FRQWDLQV�D�OLQN�WR�WKH�
VLWH� IRU� YRWLQJ� DQG� LQVWUXFWLRQV� RQ� KRZ� WR� YRWH��
%LRJUDSKLHV�RI�WKH�FDQGLGDWHV�DUH�LQFOXGHG�RQ�WKH�ZHEVLWH� 

“If we embed — and excuse — ambiguity at the beginning, why should 
we be surprised when we have trouble at the end. As Ackoff noted, “We fail 
more often because we solve the wrong problem than because we get the 
wrong solution to the right problem.” 

David Long, President, Viatech Corporation, 2014 – 2015 INCOSE 
President 

VOTE! 
Elect Your Chapter Leaders 

6DYH� WKH� GDWHV� RI� 6HSWHPEHU� ���� ���� DQG� ���� ����� IRU�
WKH� VHFRQG� DQQXDO� :65&� LQ� VXQQ\� VRXWKHUQ� &DOLIRUQLD��
:H�DUH�EXV\�SODQQLQJ�DQRWKHU�JUHDW�FRQIHUHQFH� IHDWXULQJ�
V\VWHPV� HQJLQHHULQJ� OHDGHUV� DQG� OXPLQDULHV� DV� NH\QRWH�
VSHDNHUV� SOXV� D� WHFKQLFDO� SURJUDP� RI� WUDLQLQJ� DQG�
SUHVHQWDWLRQV� RQ� WRSLFV� RI� LQWHUHVW� WR� WKH� V\VWHPV�
HQJLQHHULQJ�FRPPXQLW\� 

/R\ROD� 0DU\PRXQW� 8QLYHUVLW\�� ZKHUH� WKH� 5HJLRQDO�
0LQL-&RQIHUHQFH� LQ� ����� ZDV� KHOG��ZLOO� EH� WKH� YHQXH� IRU�
WKH� :65&�� DQG� ZH� DUH� WHDPLQJ� ZLWK� WKH� 5HQDLVVDQFH�
+RWHO�QHDU�/$;�IRU�ORGJLQJ� 

:H�KRSH�\RX�ZLOO�DWWHQG�LQ�SHUVRQ��DQG�� LI� WKDW� LV�QRW�
SRVVLEOH�� SOHDVH� FRQVLGHU� KRVWLQJ� D� UHPRWH� VLWH� WR� NHHS�
\RXU�V\VWHPV�HQJLQHHULQJ�SUDFWLFHV�FXUUHQW��OHDUQLQJ�DERXW�
OHDGLQJ� HGJH� SUDFWLFHV� DQG� VROXWLRQV� WR� FKDOOHQJHV� WKH�
WHFKQLFDO�FRPPXQLW\�LV�IDFLQJ� 

7KLV� LV� DOVR� DQ� RSSRUWXQLW\� IRU� PHPEHUV� RI� WKH�
&KDSWHU� WR� FRQWULEXWH� WR� WKLV� HYHQW� E\� MRLQLQJ� WKH� WHDP�
WKDW�ZLOO�PDNH� WKLV� KDSSHQ�� 7KH�ZKROH� JDPXW� RI� UROHV� WR�
SURYLGH�WHFKQLFDO�H[SHUWLVH�DQG�WR�IDFLOLWDWH�WKH�FRQIHUHQFH�
DUH� RSHQ�� &RQWDFW� &RQIHUHQFH� &KDLU� 3K\OOLV� 0DUEDFK� DW�
SUPDUEDFK#JPDLO�FRP�IRU�PRUH�LQIRUPDWLRQ� 

Western States Regional Conference 
Take Two in 2019 

7KH�DQQXDO�WRZQKDOO�PHHWLQJ�ZLOO�EH�KHOG�RQ�7XHVGD\��
-DQXDU\� ��� ������ IURP� ����� S�P�� XQWLO� ����� S�P�� 7KH�
PHHWLQJ� ZLOO� EH� KHOG� DW� WKH� %XFD� GL� %HSSR� DW� ����� 6��
3DFLILF�&RDVW�+LJKZD\�LQ�5HGRQGR�%HDFK��7KHUH�ZLOO�EH�D�
EXIIHW�VW\OH�GLQQHU�ZLWK�VRIW�GULQNV��KRVWHG�E\�WKH�&KDSWHU��
/DVW�WLPH�ZH�ZHUH�WKHUH�WKH�IRRG�ZDV�H[FHOOHQW� 

5(*,675$7,21��5HJLVWUDWLRQ� LV� LPSHUDWLYH�GXH� WR�
WKH�OLPLWHG�FDSDFLW\�RI�WKH�GLQQLQJ�URRP��7KH�UHJLVWUDWLRQ�
GHDGOLQH�LV�)ULGD\��-DQXDU\��������� 
5HJLVWHU�DW��KWWSV���WLQ\XUO�FRP�/$����7RZQ+DOO 

&267�� ,QGLYLGXDO�PHPEHUV� IUHH��&RUSRUDWH�$GYLVRU\�
%RDUG�DIILOLDWHV�����JXHVWV����� 

Annual Townhall Meeting 
$QRWKHU�RSSRUWXQLW\�IRU�WKH�PHPEHUV�WR�QHWZRUN�ZLWK�

WKH�%RDUG�RI�'LUHFWRUV 
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³,W�LV�QRW�WKH�FULWLF�ZKR�FRXQWV��QRW�WKH�PDQ�ZKR�SRLQWV�RXW�KRZ�WKH�
VWURQJ�PDQ�VWXPEOHV��RU�ZKHUH�WKH�GRHU�RI�GHHGV�FRXOG�KDYH�GRQH�WKHP�
EHWWHU��7KH�FUHGLW�EHORQJV�WR�WKH�PDQ�ZKR�LV�DFWXDOO\�LQ�WKH�DUHQD��ZKRVH�
IDFH� LV�PDUUHG�E\�GXVW�DQG�VZHDW�DQG�EORRG��ZKR�VWULYHV�YDOLDQWO\��ZKR�
HUUV�� ZKR� FRPHV� VKRUW� DJDLQ� DQG� DJDLQ�� EHFDXVH� WKHUH� LV� QR� HIIRUW�
ZLWKRXW� HUURU� DQG� VKRUWFRPLQJ�� EXW� ZKR� GRHV� DFWXDOO\� VWULYH� WR� GR� WKH�
GHHGV��ZKR�NQRZV�JUHDW�HQWKXVLDVPV��WKH�JUHDW�GHYRWLRQV��ZKR�VSHQGV�
KLPVHOI�LQ�D�ZRUWK\�FDXVH��ZKR�DW�WKH�EHVW�NQRZV�LQ�WKH�HQG�WKH�WULXPSK�
RI�KLJK�DFKLHYHPHQW��DQG�ZKR�DW�WKH�ZRUVW��LI�KH�IDLOV��DW�OHDVW�IDLOV�ZKLOH�
GDULQJ�JUHDWO\��VR�WKDW�KLV�SODFH�VKDOO�QHYHU�EH�ZLWK�WKRVH�FROG�DQG�WLPLG�
VRXOV�ZKR�QHLWKHU�NQRZ�YLFWRU\�QRU�GHIHDW�´ 

7HGG\�5RRVHYHOW 

����-DPHV� +XPDQQ�� D� 3RVWGRFWRUDO�
)HOORZ�DW�WKH�8�6��$UP\�5HVHDUFK�/DE�
IDFLOLW\�LQ�3OD\D�9LVWD��ZDV�WKH�IHDWXUHG�
VSHDNHU� DW� WKH� 2FWREHU� 6SHDNHU�
0HHWLQJ�� +H� LV� UHVHDUFKLQJ� KRZ� EHVW�
WR� PRGHO� DQG� VLPXODWH� GLVWULEXWHG�
³KXPDQ-DJHQW� WHDPV´� DV� DSSOLHG� LQ� D�
VXUYHLOODQFH�V\VWHP� 
����$�³KXPDQ-DJHQW�WHDP´�FRQVLVWV�RI�D�
KXPDQ� SOXV� DXWRQRPRXV� DVVHWV� VXFK�
DV� URERWV� RU� GURQHV�� 7KH� $UP\� LV�
LQWHUHVWHG�LQ�RSWLPL]LQJ�KXPDQ-DJHQW�

WHDPV� WR� LQFUHDVH� IOH[LELOLW\� �WKURXJK� GLVWULEXWHG�
DUFKLWHFWXUHV�� DQG� UHVLOLHQFH� �WKURXJK� UHGXQGDQF\� DQG�
UHFRQILJXUDWLRQ��� 0XOWL-DJHQW� V\VWHPV� FUHDWH� VHYHUDO�
V\VWHPV� HQJLQHHULQJ� FKDOOHQJHV� GXH� WR� WKH� FRPSOH[LW\� RI�
LQWHUDFWLRQV�� VFDODELOLW\�� DQG� RI� WKH� PRGHOLQJ� DQG�
VLPXODWLRQ�RI�KXPDQ�EHKDYLRU��0DQDJLQJ�WKHVH�FKDOOHQJHV�
LV� LPSRUWDQW� WR� DOORZ� WKH� $UP\� WR� WDNH� DGYDQWDJH� RI�
WHFKQRORJLFDO� DGYDQFHV�� VXFK� DV� PLQLDWXUL]DWLRQ�� ELR-
LQVSLUHG� GHVLJQV�� ELR-PHFKDQLFDO� K\EULGV�� VLPSOH� VZDUP�
URERWV�� DQG� GLYHUVH� XQPDQQHG-DLU� YHKLFOH� �8$9�� IRUP�
IDFWRUV� 

7KH� $UP\� UHTXLUHV� D� KXPDQ� LQ� WKH� ORRS� ZLWK�
DXWRQRPRXV� V\VWHPV� –� IXOO\� DXWRQRPRXV� V\VWHPV� DUH�
UDUHO\� DOORZHG� GXH� WR� FRQFHUQV� DERXW� WKH� VDIHW\� DQG�
UHOLDELOLW\� RI� V\VWHPV�� 6LWXDWLRQV� LQ� ZKLFK� KXPDQ-DJHQW�
WHDPV� PD\� EH� XVHG� LQFOXGH� VXUYHLOODQFH�� SHULPHWHU�
GHIHQVH��VHDUFK�DQG�UHVFXH��DQG�WKH�ORFNGRZQ�RI�EXLOGLQJV�
RU� FRPSRXQGV�� (DFK� PLVVLRQ� LQVWDQFH� LV� D� XQLTXH��
G\QDPLF� HQYLURQPHQW� ZKLFK� PD\� LQFOXGH� UHDFWLRQV��
SDUWLFXODUO\�KRVWLOH��IURP�RWKHU�DFWRUV�LQ�WKH�HQYLURQPHQW� 

'U��+XPDQQ¶V�UHVHDUFK�LV�IRFXVLQJ�RQ�DFFXUDWH�VPDOO-
VFDOH�PRGHOV�RI�HDFK�DJHQW�LQ�D�PXOWL-8$9��PXOWL-RSHUDWRU�
VXUYHLOODQFH� VFHQDULR�� +LV� JRDO� LV� WR� SUHGLFW� WKH�
HIIHFWLYHQHVV� RI� KXPDQ-DJHQW� WHDPLQJ� GXULQJ� WKH� GHVLJQ�
SKDVH�EDVHG�RQ�WKH�W\SH��QXPEHU��DQG�TXDOLW\�RI�8$9V��RQ�
WKH�QXPEHU�DQG�VNLOO�RI� WKH�RSHUDWRUV�� DQG�RQ�EHKDYLRUDO�
DQG�WDVN�GLVWULEXWLRQ�DOJRULWKPV��8OWLPDWHO\��KLV�UHVHDUFK�
ZRXOG� EH� SDLUHG� ZLWK� RSWLPL]DWLRQ� IRU� PLVVLRQ-GULYHQ�
GHVLJQ� 

,Q� KLV� UHVHDUFK�� 'U�� +XPDQQ� KDV� IRXQG� WKDW� KXPDQ�
IDFWRUV� LQFUHDVH� WKH� FRPSOH[LW\� RI� GHWHUPLQLQJ� KXPDQ-
DJHQW� WHDPLQJ� HIIHFWLYHQHVV�� $� KLJKHU� 8$9-WR-RSHUDWRU�
UDWLR� LQFUHDVHV� WKH� KXPDQ� ZRUNORDG� ZKLOH� GHFUHDVLQJ�
KXPDQ� VLWXDWLRQDO� DZDUHQHVV�� $� KLJKHU� OHYHO� RI�
DXWRPDWLRQ� FDQ� HLWKHU� LQFUHDVH� RU� GHFUHDVH� KXPDQ�
ZRUNORDG� EXW� GHFUHDVHV� KXPDQ� VLWXDWLRQDO� DZDUHQHVV��
+XPDQV� KDYH� DQ� RSWLPDO� UDQJH� RI� ZRUNORDG�� WRR� OLWWOH�
FDXVHV� ERUHGRP� DQG� GLVHQJDJHPHQW� ZKLOH� WRR� PXFK�
FDXVHV�VWUHVV�DQG�PHQWDO�RYHUORDG�� ,Q�DGGLWLRQ�� LPSHUIHFW�
DXWRPDWLRQ�FDQ�FDXVH�KXPDQV�WR�WUXVW�WKH�DXWRPDWLRQ�OHVV�
DQG� EHJLQ� WR� LJQRUH� WKH� DXWRPDWLRQ�� 2Q� WKH� RWKHU� KDQG��
KXPDQV�PD\�RYHU-WUXVW�KLJKO\�UHOLDEOH��EXW�VWLOO�LPSHUIHFW��
DXWRPDWLRQ� 

Modeling and SiMulation of 
diStributed HuMan-agent teaMS 

2FWREHU�6SHDNHU�0HHWLQJ 
By Karen Grothe 
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$5(�<28�/22.,1*�)25�(;32685(" 
'LG� \RX� NQRZ� ,1&26(-/$� RIIHUV� D� ZLGH� UDQJH� RI�

RSWLRQV� IRU� \RXU� EXVLQHVV� WR� JDLQ� H[SRVXUH� IURP�
DGYHUWLVHPHQWV� RU� VSRQVRUVKLSV"� 2SWLRQV� UDQJH� IURP�
3ODWLQXP� VSRQVRUVKLSV� IRU� FRQIHUHQFHV� KRVWHG� RU� FR-
KRVWHG�E\�WKH�&KDSWHU�WR�PRQWKO\�VSHDNHU�PHHWLQJV�DQG�WR�
YDULRXV�VL]HG�DGYHUWLVHPHQWV�LQ�RXU�1HZVOHWWHU��,I�\RX�DUH�
LQWHUHVWHG�SOHDVH�FRQWDFW�WKH�&KDSWHU¶V�3URJUDPV�'LUHFWRU��
0DUN� 7HQ(\FN�� DW� PWHQH\FN��#JPDLO�FRP� RU� WKH�
&KDSWHU¶V� 6SRQVRUVKLS� 0DQDJHU�� 1D]DQLQ� 6KDULIL�� DW�
Q�VKDULIL��#JPDLO�FRP� 

Get Your Message Out 
We Can Help 

'U��-DPHV�+XPDQQ 

2SHUDWRUV� FDQ� KDYH� YDU\LQJ� OHYHOV� RI� WUXVW� LQ�
DXWRPDWLRQ�� YLGHR� JDPLQJ� H[SHULHQFH�� VSDWLDO� DZDUHQHVV�
VNLOOV�� PXOWLWDVNLQJ� VNLOOV�� HWF��� WKDW� FDQ� DIIHFW� WKHLU�
SHUIRUPDQFH�LQ�KXPDQ-DJHQW�WHDPV� 

7KH� VSHFLILF� VFHQDULR� WKDW� 'U�� +XPDQQ� FUHDWHG� KLV�
VLPXODWLRQ� IRU� LV� D� VXUYHLOODQFH� PLVVLRQ� WR� LGHQWLI\� DOO� WKUHDWV�
ZLWKLQ�D�ILHOG�EHIRUH�WUDYHOLQJ�WKURXJK�LW��7KH�VLPXODWLRQ�XVHV�D�
PL[HG� VHW� RI� DXWRQRPRXV� DVVHWV�� LQFOXGLQJ� IL[HG-ZLQJ� DLUFUDIW��
TXDGFRSWHUV� �PDQHXYHUDEOH�TXDGURWRU�8$9V��� DQG�RUQLWKRSWHUV�
�VWHDOWK\�IODSSLQJ-ZLQJ�8$9V���7KH�IL[HG-ZLQJ�8$9V�VFDQ�DW�D�
KLJK�OHYHO�WR�LGHQWLI\�SRLQWV�RI�LQWHUHVW��WKHQ�WKH�TXDGFRSWHUV�RU�
RUQLWKRSWHUV�DUH�XVHG�WR�FROOHFW�ORZ-OHYHO�SKRWRJUDSKV��+XPDQV�
FRPPDQG� WKH� TXDGFRSWHUV� DQG� RUQLWKRSWHUV� DQG� PDNH� ILQDO�
WKUHDW�QRQWKUHDW� FODVVLILFDWLRQ�� 'U�� +XPDQQ¶V� VLPXODWLRQ� ZDV�
ZULWWHQ� LQ�*$0$�� DQ� RSHQ-VRXUFH� DJHQW-EDVHG�PRGHOLQJ� WRRO��
ZLWK� VHYHUDO� FXVWRP� H[WHQVLRQV� ZULWWHQ� LQ� -DYD�� %DVHG� RQ� WKH�
LQSXW� RI� WKH� QXPEHU� RI� IL[HG-ZLQJ� 8$9V�� TXDGFRSWHUV��
RUQLWKRSWHUV��DQG�KXPDQ�RSHUDWRUV��DQG�WKH�FDPHUD�TXDOLW\�RI�WKH�
TXDGFRSWHUV�DQG�RUQLWKRSWHUV��WKH�VLPXODWLRQ�RXWSXW�WKH�DFFXUDF\�
RI� FODVVLILFDWLRQ�� WKH� VSHHG� WR� FRPSOHWH� WKH� PLVVLRQ�� DQG� WKH�
QRLVH� GLVWXUEDQFH� �VWHDOWK�� DW� JURXQG� OHYHO�� +H� IRXQG� WKDW�
LQFUHDVLQJ� WKH� QXPEHU� RI� TXDGFRSWHUV� LQFUHDVHG� VSHHG� ZLWK�
GLPLQLVKLQJ�UHWXUQV�ZLWK�PRUH�WKDQ����TXDGFRSWHUV��,Q�D�V\VWHP�
RI�ILYH�TXDGFRSWHUV��VL[�IL[HG-ZLQJ�8$9V��DQG�QR�RUQLWKRSWHUV��
KH�IRXQG�DGGLQJ�KXPDQ�RSHUDWRUV�LQFUHDVHG�DFFXUDF\�DQG�VSHHG�
XS� WR� ILYH� RSHUDWRUV��ZLWK� GLPLQLVKLQJ� UHWXUQV� IRU�PRUH� WKDQ� ��
RSHUDWRUV�� ,Q� KLV� SODQ� IRU� IXWXUH� ZRUN��'U��+XPDQQ� LQWHQGV� WR�
LPSURYH�KLV�PRGHO�ILGHOLW\�DQG�PRYH�IURP�RQ-GHPDQG�8$9V�WR�
RQ-GHPDQG�VZDUPV� 

7KH�VOLGHV�IURP�'U��+XPDQQ¶V�H[FHOOHQW�SUHVHQWDWLRQ�FDQ�EH�
IRXQG�RQ� WKH� ,1&26(�/$�ZHEVLWH�DW�KWWS���ELW�O\�,1&26(/$-
2FW����6SNU0WJ-6OLGHV� 



� 

 

����'U�� -RQ� $UHQEHUJ�� D� JLIWHG�
DQG� NQRZOHGJHDEOH� VSHDNHU��
VSRNH� WR� WKH� PHPEHUVKLS� DW�
WKH� 1RYHPEHU� VSHDNHU�
PHHWLQJ�� 'U�� $UHQEHUJ� OHDGV�
HQJLQHHULQJ� IRU� 1RUWKURS�
*UXPPDQ�$HURVSDFH�6\VWHPV�
6SDFH�6FLHQFH�0LVVLRQV� 
'U�� $UHQEHUJ¶V� SUHVHQWDWLRQ�
VSRNH� WR� \RXQJHU� HQJLQHHUV�
DQG� JUL]]OHG� YHWHUDQV� DOLNH��
ZHDYLQJ� WKH� WKUHDG�RI� V\VWHP�

HQJLQHHULQJ� DQG� LWV� YDOXH� IURP� WKH� 5RPDQ� (PSLUH� WR�
1$6$¶V� VSDFH� WHOHVFRSH�� WKH� &KDQGUD� ;-UD\�2EVHUYDWRU\��
DQG� -DPHV� :HEE� 6SDFH� 7HOHVFRSH�� DQG� EH\RQG�� +LV�
SUHVHQWDWLRQ� UHIOHFWHG� KLV� RYHU� ��� \HDUV� RI� H[SHULHQFH�
ZRUNLQJ� RQ� DVWURQRPLFDO� SURJUDPV�� 'U�� $UHQEHUJ� QRWHG�
WKDW� HYHQWV�� IURP� WKH� 5RPDQ� %DWWOH� RI� &DQQDH� WR� D�
EDVHOLQH�GHFLVLRQ� WKDW�ZRXOGQ¶W�JR�DZD\�RQ�&KDQGUD�� FDQ�
KDYH�ORQJ�UDQJH�HIIHFWV� 

7KH�SURMHFW�WR�FUHDWH�WKH�-DPHV�:HEE�6SDFH�7HOHVFRSH�
SURYLGHG�WKH�EDFNJURXQG�IRU�'U��$UHQEHUJ¶V�GLVFXVVLRQ�RI�
WKH�YDOXH�RI�DQG�QHHG�IRU�V\VWHPV�HQJLQHHULQJ�WR�FUHDWH�D�
SURGXFW�WKDW�KDV�QHYHU�EHHQ�EXLOW�EHIRUH��DQG�WR�SHUIRUP�D�
PLVVLRQ�LQ�D�KHUHWRIRUH�XQH[SORUHG�HQYLURQPHQW��7KH�:HE�
LV�VHYHQ�WLPHV�ELJJHU�YLHZLQJ�WKDQ�+XEEOH��EXW�ZHLJKV�KDOI�
DV�PXFK� 

,Q�KLV�GLVFXVVLRQ�RI�V\VWHPV�HQJLQHHULQJ��'U��$UHQEHUJ�
SURYLGHG�VHYHUDO�REVHUYDWLRQV��+H�QRWHG�WKDW�PXFK�LV�VDLG�
RI�SURFHVV��EXW�WKDW��ZKLOH��SURFHVV�LV�LPSRUWDQW��LW�LV�QRW�D�
VXEVWLWXWH�IRU�GRLQJ�WKH�ULJKW�ZRUN�DW�WKH�ULJKW�WLPH��0DQ\�
V\VWHPV� HQJLQHHULQJ� SURFHVVHV� DUH� DLPHG� WR� DSSO\� WR� DOO�
VLWXDWLRQV� DQG� DUH�� E\� QHFHVVLW\�� YHU\� JHQHUDO�� 3URFHVVHV�
DUH�JRRG�JXLGHOLQHV��EXW�VKRXOG�QRW�EH�WDNHQ�DV� LQYLRODWH��
JXLGHOLQHV�RU�VWDWXWH��7DLORULQJ�–�GHIHQVLEOH� WDLORULQJ�–� LV�
DSSURSULDWH� WR�PHHW� WKH� QHHGV� RI� WKH� SURMHFW��+H� IXUWKHU�
REVHUYHG�WKDW�JHWWLQJ�WKH�ULJKW�DQVZHU�UHTXLUHV�DVNLQJ�WKH�
FRUUHFW� TXHVWLRQ� DW� WKH� EHJLQQLQJ� RI� D� SURMHFW�� DQG� WKHQ��
GXULQJ�WKH�H[HFXWLRQ�RI�D�SURMHFW��³DUH�ZH�VROYLQJ�WKH�ULJKW�
SUREOHP�LQ�OLJKW�RI�ZKDW�ZH�12:�NQRZ"´ 

'U��$UHQEHUJ�XVHG�WKH�H[DPSOH�RI�GHYHORSLQJ�D�QHYHU-
GRQH-EHIRUH� V\VWHP� WR� EXLOG� DQ� ³REMHFWLYH� IXQFWLRQ�´� $Q�
REMHFWLYH� IXQFWLRQ� LV� D� PDWKHPDWLFDO� PRGHO� ZKLFK�
HPERGLHV�D�FRVW��EHQHILW��WR�EH�PLQLPL]HG�DQG�D�EHQHILW�WR�
EH� PD[LPL]HG�� 7KH� FKDOOHQJH� WKHQ� EHFRPHV� D� VLPSOH�
PDWWHU� RI�PLQLPL]LQJ� FRVWV� DQG�PD[LPL]LQJ� EHQHILWV�� 'U��
$UHQJHUJ� WKHQ�SRVHG�D� TXHVWLRQ�� ³7KDW� LV� DOO� JUHDW�EXW� LQ�
WKH�UHDO�ZRUOG�WKH�>YDULDEOHV@�DUH�QRW�FRPSOHWHO\�NQRZQ��VR�
ZKDW�LV�D�V\VWHPV�HQJLQHHU�WR�GR"´ 

A Curated View of Systems Engineering 
for Science Missions as 

Science and Practical Art 
November Speaker Meeting 
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1RW�D�PHPEHU"�-RLQ�,1&26(� 
Learn more about becoming a member by going to the INCOSE homepage at https://www.incose.org/ 

'U��-RQ�$UHQEHUJ 

7KLV�TXHVWLRQ�VHUYHG�DV�D�VHJXH�WR�D�GLVFXVVLRQ�RI�WKH�
LQDGHTXDFLHV�RI�WHFKQLFDO�VNLOOV�E\�WKHPVHOYHV��DQG�QRWHG�
WKH�YDOXH�RI�³VRIW´�VNLOOV��$�VDPSOHU� 
�&RPPXQLFDWLRQ 

à :ULWWHQ 
* 5HSRUWV�DQG�GRFXPHQWV 
* 6SHFLILFDWLRQV 
* (PDLO 

à 9HUEDO 
à 3UHVHQWDWLRQV 

�2UJDQL]DWLRQ 
à 6HW�WKH�ULJKW�SULRULWLHV�IRU�WKH�V\VWHPV�HQJLQHHULQJ�

WHDP 
à /LEUDU\�GHVLJQ 

�0HHWLQJV 
à 5LJKW�FDGHQFH�IRU�WKH�SUREOHP 
à .QRZ�KRZ�WR�UXQ�D�PHHWLQJ 

�'R�NHHS�PLQXWHV 
�'R�UHFRUG�DFWLRQ�LWHPV 

à 'R�PDNH�VXUH�DOO�DUH�KHDUG 
à 0DNH�VXUH�\RX�LQYLWH�HYHU\RQH��LI�LQ�GRXEW��RYHU�

LQYLWH 
�7HDPZRUN 

à %LJ�WHDPV�ZLOO�QRW�PHHW�RIWHQ�IDFH�WR�IDFH 
�&XOWXUDO 

à 'LIIHUHQW�RUJDQL]DWLRQV�GR�JRRG�ZRUN�GLIIHUHQWO\ 
7KLQJV�WKH\�QHYHU�WROG�PH�DERXW�WKLV�LQ�HQJLQHHULQJ�

VFKRRO�—�OHVVRQV�IURP�WKH�IURQW�OLQH� 
· %DG�LGHDV�DUH�KDUG�WR�NLOO 
· %H�SUHSDUHG�—�IRU�DQ\WKLQJ 
· &RPPXQLFDWLRQ�LV�NH\ 
· 6RPH�SUREOHPV�DUH�127�WHFKQLFDO 
· 6RPH�SUREOHPV�DUH�YHU\�WHFKQLFDO 
· 'RQ¶W�SUHMXGJH�LGHDV 
· &KDOOHQJH�WLJKW�UHTXLUHPHQWV 
· 5HVSRQG�WR�FKDOOHQJHV�RYHUZKHOPLQJO\ 
· 6ROYH�SUREOHPV�E\�WKLQNLQJ�DOO�WKH�ZD\�WR�WKH�HQG 
/HVVRQV�EHORZ�WKH�OLQH� 
· 0HHW�IDFH�WR�IDFH��DYRLGV�WKH�SUREOHP�RI�WKH�³PXWH

-EXWWRQ�WRXJK�JX\´� 
· 1HZ���EHWWHU 
· 1HYHU�VD\�QR�WR�ZRUN 
· /HDUQ�KRZ�WR�QDPH�WKLQJV�—�FDOO�WKLQJV�E\�WKHLU�

FRUUHFW�QDPHV 
· ,I�\RX�JHW�D�IRUPXODWHG�SUREOHP�LW�LV�SUREDEO\�

ZURQJ 
· 6RPHWLPHV�WKH�GUDJRQ�ZLQV 
2QH�)LQDO�7KRXJKW 
· ,W�LV�QRW�D�VLQ�WR�PDNH�PLVWDNH��LW�LV�D�VLQ�WR�UHSHDW�

RQH 
à 0DNH�D�QHZ�PLVWDNH 

7KH� PHHWLQJ� FRQFOXGHG� ZLWK� D� TXHVWLRQV-DQG-DQVZHUV�
SHULRG� WKDW� UHIOHFWHG� WKH� DXGLHQFH¶V� DSSUHFLDWLRQ� IRU� WKH�
SUHVHQWDWLRQ�� 'U�� $UHQEHUJ¶V� SUHVHQWDWLRQ� LV� DYDLODEOH� RQ�
WKH� &KDSWHU¶V� SDJH� LQ� WKH� ,1&26(� &ROODERUDWLRQ� 3RUWDO�
�QHH�,1&26(�&RQQHFW�� 
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[Rummaging around the internet one occasionally stumbles upon a 
source of pithy insight and wisdom. Sergey Tozik, an INCOSE member from 
Israel, is one such source. Below are some snippets of his insights. Ed.] 

2QH�RI�WKH�FRQIXVLRQ�VRXUFHV�LV�DQ�H[WUHPHO\�FOHDUFXW�
GLFKRWRP\�EHWZHHQ�WKH�3URFHVV�2QWRORJ\��32��LQKHUHQW�LQ�
%XVLQHVV� 3URFHVV� 0RGHOLQJ� /DQJXDJHV� �%301�� DQG� WKH�
2EMHFW� 2QWRORJ\� �22�� LQKHUHQW� LQ� 6\VWHPV� 0RGHOLQJ�
/DQJXDJHV��80/��6\V0/�� 

,Q� 3URFHVV� 2QWRORJ\�� SURFHVVHV� �DFWLYLWLHV�� DUH�
SULPDU\�� DQG� REMHFWV� DUH� DX[LOLDU\� �DV� E\SURGXFWV� RU�
FKDUDFWHUL]DWLRQV��� EXW� LQ� WKH� 2EMHFW� 2QWRORJ\�� WKH�
RSSRVLWH� KROGV� -� REMHFWV� DUH� SULPDU\� DQG� SURFHVVHV� DUH�
VHFRQGDU\��FKDUDFWHUL]DWLRQ�RI�REMHFWV�FKDQJHV�LQ�WLPH���,Q�
WKH�32�FKDQJH�LV�IXQGDPHQWDO�DQG�LQ�WKH�22�HVVHQFHV�DUH� 

8QFRYHU� \RXU� LQVWLQFWLYH�2QWRORJ\�E\� DVNLQJ� \RXUVHOI�
�ZKDW� LV� FRPPXQLFDWLRQ"�� ,I� \RX� DQVZHU� �H[FKDQJH� RI�
PHVVDJHV�EHWZHHQ�SHRSOH�DQG�RU�FRPSXWHUV��WKHQ�\RX�DUH�
LQ� 22�� ,I� \RX� DQVZHU� �D� SURFHVV� RI� LQWHUDFWLRQ� EHWZHHQ�
FROODERUDWLQJ� FRJQLWLYH� DQG�RU� FRPSXWDWLRQ� SURFHVVHV�
DFWLYLWLHV��WKHQ�\RX�DUH�LQ�32� 

7KH�22�32�GLFKRWRP\�LV�DOVR�D�VRXUFH�RI�WKH�SUREOHP�
RI� LQWHJUDWLQJ� V\VWHPV� HQJLQHHULQJ� DQG� SURMHFW�
PDQDJHPHQW�-�RQH�KDV�WR�GHFLGH�ZKLFK�RQWRORJ\�WKH\�XVH� 

2EMHFW-3URFHVV� 0HWKRGRORJ\� �,62�3$6� �������
DWWHPSWV� WR� FRPELQH� ERWK� SURFHVVHV� DQG� REMHFW� DW� WKH�
H[SHQVH�RI�VWUHQJWK�DQG�IOH[LELOLW\� 

�8VHU�5HTXLUHPHQWV��LV�DQ�HXSKHPLVP�DW�LWV�EHVW�DQG�
DQ�R[LPRURQ�DW� LWV�ZRUVW�� ,W� UHTXLUHV�DEVWUDFWLQJ�DZD\�DOO�
EXVLQHVV� RU� SHUVRQDO� FRQFHUQV� DSDUW� RI� WKH� QHHG� WR�XVH� D�
WHFKQRORJLFDO�V\VWHP��DQG�WKHVH�FRQFHUQV�FRPH�EDFN�ZLWK�
YHQJHDQFH�DW�WKH�WUDQVLWLRQ-WR-RSHUDWLRQ�VWDJH� 

$� )UHXGLDQ� VOLS� RI� XVLQJ� &XVWRPHU� 5HTXLUHPHQWV�
LQVWHDG� RI� 8VHU� 5HTXLUHPHQWV� UHYHDOV� WKH� UHDO� QDWXUH� RI�
WKH� EHDVW�� 8VHUV� GRQ
W� UHTXLUH� DQ\WKLQJ� IURP� WKH�
GHYHORSHUV��FXVWRPHUV�GR� 

 
&XVWRPHUV�DUH�QRW�XVHUV��EXW�WKH\�UHSUHVHQW�WKH�XVHUV�

WR�WKH�GHYHORSHUV��DQG�WKH�GHYHORSHUV�WR�WKH�XVHUV��$V�XVHU-
GHYHORSHU� PHGLDWRUV�� WKH� FXVWRPHUV� EHFRPH� HYHQWXDOO\�
UHVSRQVLEOH� IRU� WKH� 7UDQVLWLRQ� WR� 2SHUDWLRQV�� DQG� LW�
EHFRPHV� WKHLU� SUREOHP� WR� �VHOO�� WKH� V\VWHP� WR� WKH� DFWXDO�
XVHUV�DQG�WKH�PDQDJHPHQW�WR�DVVXUH�EHQHILW�UHDOL]DWLRQ� 

,I� \RX� ZRXOG� OLNH� WR�PDNH� D� GLIIHUHQFH� LQ� VRPHRQH¶V�
OLIH��ZH¶G�ORYH�IRU�\RX�WR�EH�D�PHQWRU�IRU�D�67(0��6FLHQFH��
7HFKQRORJ\�� (QJLQHHULQJ�� DQG� 0DWKHPDWLFV�� $GYDQWDJH�
6FKRODU�� 7KH� VFKRODUV� DUH� PHQ� DQG� ZRPHQ� SXUVXLQJ� D�
EDFKHORU¶V� GHJUHH� LQ� D� 67(0-UHODWHG� ILHOG�� SULPDULO\�
FRPSXWHU� VFLHQFH�� WHFKQRORJ\�� HQJLQHHULQJ� �DHURVSDFH��
ELRPHGLFDO�� FKHPLFDO�� FLYLO�� HOHFWULFDO�� PHFKDQLFDO��
VRIWZDUH�� RU� PDWK�� DW� &DO� 6WDWH� /RV� $QJHOHV�� &DO� 6WDWH�
'RPLQJXH]� +LOOV�� &DO� 6WDWH� 1RUWKULGJH�� &DO� 6WDWH� /RQJ�
%HDFK��RU�&DO�3RO\�3RPRQD�� 

0HQWRULQJ� PDNHV� D� GLIIHUHQFH�� <RXQJ� SHRSOH� WKULYH�
ZKHQ� WKH\� NQRZ� VRPHRQH� FDUHV� DERXW� WKHLU� IXWXUH� DQG�
ZKHQ�WKH\�UHFHLYH�JXLGDQFH�DERXW�HGXFDWLRQDO�DQG�FDUHHU�
RSWLRQV�� :KHQ� IDFHG� ZLWK� WKH� FKRLFH� WR� SXUVXH� 67(0�
FDUHHUV�� WUDGLWLRQDOO\� XQGHU-VHUYHG� FROOHJH� VWXGHQWV� DUH�
RIWHQ� RSWLQJ� RXW�� $V� D� UHVXOW�� ZH� KDYH� WRR� IHZ� VWXGHQWV�
JUDGXDWLQJ� ZLWK� WKH� 67(0� VNLOOV� FRPSDQLHV� QHHG� WR�
FRPSHWH�� \HW� WKH� %XUHDX� RI� /DERU� 6WDWLVWLFV� SURMHFWV� WKDW�
E\�������&DOLIRUQLD�ZLOO�KDYH�WKH�ODUJHVW�67(0�ZRUNIRUFH�
LQ�WKH�QDWLRQ� 

0HQWRUV� SURYLGH� D� YLWDO� UROH� LQ� WKH� VXFFHVV� RI� 67(0�
$GYDQWDJH�6FKRODUV�E\�EHLQJ�D�UROH�PRGHO�RI�D�VXFFHVVIXO�
67(0� SURIHVVLRQDO�� ,Q� DGGLWLRQ�� PHQWRUV� EROVWHU� WKH�
VWXGHQWV�E\� 

3URYLGLQJ� SHUVRQDO� VXSSRUW�� JXLGDQFH�� DQG� FRDFKLQJ�
RQ�WKH�OLIH�VNLOOV�WKDW�ZLOO�KHOS�VWXGHQWV�VWD\�LQ�FROOHJH�DQG�
FRPSOHWH�D�EDFKHORU¶V�GHJUHH�LQ�D�67(0�GLVFLSOLQH 

([SRVLQJ� VWXGHQWV� WR� WKH� OLIHORQJ� EHQHILWV� RI� KLJKHU�
HGXFDWLRQ�DQG�D�FDUHHU�LQ�D�67(0-UHODWHG�ILHOG 

%HLQJ� D� WUXVWHG� DGYRFDWH�� RQH� ZKRP� VWXGHQWV� IHHO�
FRPIRUWDEOH�DVNLQJ�TXHVWLRQV�UHODWHG�WR�VFKRRO��ZRUN��DQG�
OLIH� 

0HQWRUV�FRPPLW�WR�³�����´�–�WR�PHHW�ZLWK�WKHLU�PHQWHH�
IRU�RQH�KRXU��RQFH�D�PRQWK��IRU�RQH�\HDU��7KHVH�PHHWLQJV�
PD\� EH� YLD� 6N\SH�� =RRP�� *RRJOH� KDQJRXWV�� LQ� SHUVRQ��
SKRQH�� LQYLWH� WKHP� WR� \RXU� ZRUNSODFH� RU� SURMHFW�
HQYLURQPHQW�� HWF�� 0HQWRUV� DUH� SURYLGHG� WKH� DSSOLFDWLRQ�
SDFNHW� RQ� WKHLU� PHQWHH� IRU� EDFNJURXQG� LQIRUPDWLRQ��
0HQWRUV� DQG� PHQWHHV� FRPSOHWH� D� 0HQWRULQJ� :RUNVKHHW�
ZKLFK�WKH\�PD\�XVH�WR�SULRULWL]H�DQG�GLVFXVV�JRDOV� 

7R� EH� D� PHQWRU�� SOHDVH� FRQWDFW� /HH� $QQ� .OLQH� DW�
OHHDQQ#VWHPDGYDQWDJH�RUJ� 

6HH�ZZZ�VWHPDGYDQWDJH�RUJ� IRU� LQIRUPDWLRQ�RQ�
WKH�SURJUDP��7KDQN�\RX�LQ�DGYDQFH� 

,QVLJKWIXO�6RXQG�%LWHV�)URP�$EURDG 
$Q�([FHUSW�)URP�DQ�,QWHUQHW�&KDW 

67(0�2SSRUWXQLWLHV 
5HDFK�2XW�WR�WKH�1H[W�*HQHUDWLRQ 

:HVWHUQ�6WDWHV�5HJLRQDO�&RQIHUHQFH 
&RPLQJ�6RRQ�WR�D�&KDSWHU�1HDU�<RX� 
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([HFXWLYH�HGXFDWLRQ�VROXWLRQV�WR�WKH�FKDOOHQJHV�
IDFHG�E\�WRGD\
V�WHFKQRORJ\-EDVHG�RUJDQL]DWLRQV 

3XEOLF�3URJUDPV�—�:LQWHU����� 

�ŐŝůĞ�WƌŽũĞĐƚ�DĂŶĂŐĞŵĞŶƚ�;ƐƚĂƌƚƐ�:ĂŶƵĂƌǇ�ϭϮͿ 
>ĞĂŶ�^ŝǆ�^ŝŐŵĂ�'ƌĞĞŶ��Ğůƚ�;ƐƚĂƌƚƐ�:ĂŶƵĂƌǇ�ϭϮͿ 

WƌĞĚŝĐƟǀĞ��ŶĂůǇƟĐƐ�;ƐƚĂƌƚƐ�&ĞďƌƵĂƌǇ�ϮͿ 
WƌŽũĞĐƚ�DĂŶĂŐĞŵĞŶƚ��ĞƌƟĮĐĂƚĞ�WƌŽŐƌĂŵ 

;ƐƚĂƌƚƐ�DĂƌĐŚ�ϯͿ 
�ƵƐŝŶĞƐƐ��ŶĂůǇƐŝƐ�;ƐƚĂƌƚƐ��Ɖƌŝů�ϮϬͿ 

(QUROO�DW�KWWSV���FWPH�FDOWHFK�HGX 

&RQWDFW�XV�DW��������������WR�EULQJ�D� 
FXVWRPL]HG�FRXUVH�WR�\RXU�FRPSDQ\ 
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7KH� IRXUWK� 6WUDWHJLF� 3ODQQLQJ� 0HHWLQJ� ZDV� KHOG� RQ�
1RYHPEHU� ���� ������ &KDSWHU� 3UHVLGHQW� 5LFN� +HIQHU�
RSHQHG� WKH� PHHWLQJ� ZLWK� D� ZDUP� JUHHWLQJ� IRU� WKH�
DWWHQGHHV��3K\OOLV�0DUEDFK��&ROOHWWH�.XUW]��0DUN�7HQ(\FN��
/LQ�<L��3DXO�&XGQH\��.DUHQ�0LOOHU��1D]DQLQ�6KDULIL��6FRWW�
%LUWDODQ�� 6KLUOH\� 7VHQJ�� 0DUN� 0F.HOYLQ�� .DUHQ� *URWKH��
DQG�(ULF�%HOO� 

7KH�VWUDWHJLF�SODQQLQJ�PHHWLQJV�DUH�VWUXFWXUHG�DURXQG�
FRPPLWWHH� UHSRUWV�� DQG�� LQ� WKLV� HYHQW�� EHJLQQLQJ� ZLWK�
7UHDVXUHU�/LQ�<L¶V�UHYLHZHG�RI�WKH�ILQDQFHV�RI�WKH�&KDSWHU��
7KH� H[SHQVHV� DUH� VOLJKWO\� OHVV� WKDQ� WKH� LQFRPH�� ZKLFK� LV�
WKH� JRDO�� 7KH� SULPDU\� VRXUFH� RI� LQFRPH� LV� WKH� DOORFDWLRQ�
IURP�,1&26(�EDVHG�RQ�WKH�QXPEHU�RI�PHPEHUV�DIILOLDWHG�
ZLWK� WKH� &KDSWHU�� 7KH� GLVFXVVLRQ� LQFOXGHG� D� SUHOLPLQDU\�
ORRN�DW�WKH�H[SHQVHV�IRU�������$�PDMRU�DFWLYLW\��DQG�PDMRU�
H[SHQVH�� IRU� ����� LV� WKH� :HVWHUQ� 6WDWHV� 5HJLRQDO�
&RQIHUHQFH��$Q�DGGLWLRQDO�DFWLYLW\�RI�QRWH� IRU������ LV� WKH�
SUHOLPLQDU\� SUHSDUDWLRQV� IRU� WKH� ����� &RQIHUHQFH� RQ�
6\VWHPV�(QJLQHHULQJ� 

3ODQV� IRU� ����� ZHUH� GLVFXVVHG�� 3RWHQWLDO� VSHDNHU�
PHHWLQJV� WKURXJK� WKH� PRQWK� RI� $SULO� ZHUH� GLVFXVVHG� DV�
ZHUH�SODQV�IRU�WKH�LPSRUWDQW�WRZQKDOO�PHHWLQJ�WR�EH�KHOG�
-DQXDU\����������7KH�%RDUG�GHFLGHG�WR�KRVW�D�QHWZRUNLQJ�
HYHQW�DW�WKH�,QWHUQDWLRQDO�:RUNVKRS�DV�DQ�RSSRUWXQLW\�IRU�
&KDSWHU�PHPEHUV�WR�PHHW�FROOHDJXHV�IURP�WKH�/RV�$QJHOHV�
DUHD�� 3DVW� VRLUHHV� KDYH� IHDWXUHG� LQIRUPDO� VSHHFKHV� E\�
$PHULFDV�6HFWRU�3UHVLGHQW�WKH�3UHVLGHQW�RI�,1&26(� 

6FRWW� %LUWDODQ� VSRNH� IRU� WKH� &RPPXQLFDWLRQV�
&RPPLWWHH�� 7KH� %RDUG� GLVFXVVHG� D� YDULHW\� RI� WRSLFV� DQG�
VW\OH� FKDQJHV� WR� PDNH� WKH� VSHDNHU� PHHWLQJV� PRUH�
LQWHUHVWLQJ� 

.DUHQ� *URWKH� GLVFXVVHG� PHPEHUVKLS�� ,Q� WHUPV� RI�
QXPEHUV� RI�PHPEHUV�� WKH� &KDSWHU� LV� UHODWLYHO\� FRQVWDQW��
ZLWK�QHZ�PHPEHUV� MRLQLQJ� DW� DERXW� WKH� VDPH� UDWH� DV� ROG�
PHPEHUV� DOORZ� WKHLU� PHPEHUVKLS� WR� ODSVH�� 2QH� RI� WKH�
FKDOOHQJHV�WKH�%RDUG�WDNHV�VHULRXVO\� LV�SURYLGLQJ�YDOXH�WR�
WKH� V\VWHPV� HQJLQHHULQJ� FRPPXQLW\� LQ� WKH� /RV� $QJHOHV�
DUHD� DQG� WHOOLQJ� SHRSOH� DERXW� WKH� YDOXH�� WKH� QXPEHU� RI�
PHPEHUV�LV�D�FRQYHQLHQW�PHWULF�WRZDUG�WKLV�HQG� 

3K\OOLV� 0DUEDFK� GLVFXVVHG� WKH� :HVWHUQ� 6WDWHV�
5HJLRQDO� &RQIHUHQFH� ZKLFK� ZLOO� EH� KHOG� 6HSWHPEHU� ���–�
���� ������ 6KH� LV� WKH� FKDLU� RI� WKH� WHDP� WKDW� ZLOO� EH�
IDFLOLWDWLQJ� WKH� FRQIHUHQFH��0HPEHUV� RI� WKH� WHDP� ZLOO� EH�
IURP�FKDSWHUV�WKURXJKRXW�WKH�ZHVWHUQ�8QLWHG�6WDWHV�DQG�LV�
DQ�RSSRUWXQLW\�IRU�PHPEHUV�RI�WKH�/RV�$QJHOHV�&KDSWHU�WR�
KHOS�KRVW�WKLV�FRQIHUHQFH��0DQ\�RI�WKH�GHWDLOV�DUH�FRPLQJ�
WRJHWKHU�� VXFK� DV� WKH� YHQXH� –� /R\ROD� 0DU\PRXQW�
8QLYHUVLW\� –� DQG� ORGJLQJ� –� WKH� 5HQDLVVDQFH� +RWHO� QHDU�
/$;�� $� WLPHOLQH� KDV� EHHQ� URXJKHG� RXW�� VWDUW� )ULGD\� DW�
QRRQ�DQG�UXQ�XQWLO�6XQGD\�DW�QRRQ��3RVVLEOH�WRXUV�RI�ORFDO�
HQJLQHHULQJ�IDFLOLWLHV�ZHUH�GLVFXVVHG�DV�DGGHG�DWWUDFWLRQV��
6R� WRR� D� YDULHW\� RI� SRVVLEOH� WKHPHV� ZHUH� GLVFXVVHG�� 7KLV�
LQLWLDO�GLVFXVVLRQ�ZDV�QHFHVVDULO\� WHQWDWLYH��DQG�ZLOO� QHHG�
\RXU�KHOS�WR�SXOO�LW�DOO�WRJHWKHU��&RQWDFW�&RQIHUHQFH�&KDLU�
3K\OOLV�0DUEDFK� DW�SUPDUEDFK#JPDLO�FRP� IRU� PRUH�
LQIRUPDWLRQ� 

6WUDWHJLF� 3ODQQLQJ� 0HHWLQJV� DUH� RSHQ� WR� DOO� WKH�
PHPEHUV�RI� WKH�/RV�$QJHOHV�&KDSWHU��:DWFK� IRU�UHIOHFWRU�
QRWLFHV�DQQRXQFLQJ�IXWXUH�SODQQLQJ�HYHQWV� 
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6FLHQFH��7HFKQRORJ\��(QJLQHHULQJ�DQG�0DWK�—�2XU�)XWXUH�6\VWHPV�(QJLQHHUV 
1RUWKURS�*UXPPDQ�WHDPHG�XS�ZLWK�VHYHUDO�/RV�$QJHOHV�DUHD�RUJDQL]DWLRQV�WR�KRVW�D�67(0�HYHQW�IRU�IXWXUH�
HQJLQHHUV�DQG�WKHLU�IDPLOLHV��,1&26(-/$�ZDV�RQH�RI�WKH�SDUWLFLSDWLQJ�SURIHVVLRQDO�RUJDQL]DWLRQV��7KH�HYHQW�

IHDWXUHG�SUHVHQWDWLRQV�RQ�VSDFH�SURJUDPV��KDQGV-RQ�GHPRQVWUDWLRQV��DQG�VPDOO�JLIWV��7KH�&DOWHFK�VRIW�³VOLQJVKRW´�
URFNHWV�DQG�WKH�,1&26(�IRXU-FRORU�³URFNHW´�SHQV�ZHUH�WZR�RI�WKH�PRVW�SRSXODU�PHPHQWRHV� 
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7HQ�,1&26(�FKDSWHUV�IURP�WKH�ZHVWHUQ�8QLWHG�6WDWHV�
KHOG�WKH�LQDXJXUDO�:HVWHUQ�6WDWHV�5HJLRQDO�&RQIHUHQFH�RQ�
6HSWHPEHU� ��-���� ������ LQ�2JGHQ��8WDK�� 7KH� FRQIHUHQFH�
WRRN� SODFH� DW� WKH�1RUWKURS�*UXPPDQ�&RQIHUHQFH� &HQWHU�
LQ� WKH� VFHQLF� 2JGHQ� &DQ\RQ�� 7KH� WHFKQLFDO� SURJUDP�
IHDWXUHG����SUHVHQWDWLRQV�SOXV�SDQHO�GLVFXVVLRQV��WXWRULDOV��
DQG�ZRUNVKRSV� 

2Q�7KXUVGD\��6HSWHPEHU���WK�� WKH�FRQIHUHQFH�RSHQHG�
ZLWK� 5LFKDUG� -HH�� &KLHI� (QJLQHHU� IRU� %$(� 6\VWHPV��
VSHDNLQJ�DERXW�WKH�FRPSOH[LW\�RI�GHIHQVH�V\VWHPV�DQG�WKH�
LPSRUWDQFH� RI� PDQDJLQJ� ZRUNIRUFH� GHYHORSPHQW��
)ROORZLQJ�5LFKDUG�-HH¶V�RSHQLQJ�UHPDUNV�� WKH�FRQIHUHQFH�
FRQWLQXHG� ZLWK� D� FKRLFH� EHWZHHQ� WXWRULDOV� RU�
SUHVHQWDWLRQV�� 6HYHUDO� LQGLYLGXDOV� WRRN� WKH� 6\VWHPV�
(QJLQHHULQJ� 3URIHVVLRQDO� %HWD� ([DP�� RIIHUHG� WKDW�
PRUQLQJ� 

7KH�QH[W�GD\—)ULGD\��6HSWHPEHU���VW—LQFOXGHG�WKUHH�
WUDFNV�RI�SUHVHQWDWLRQV�DQG�SDQHO�GLVFXVVLRQV�DERXW�WRSLFV�
VSDQQLQJ�$JLOH��PRGHO-EDVHG�V\VWHPV�HQJLQHHULQJ��SURMHFW�
PDQDJHPHQW�� UHVLOLHQFH�� VXVWDLQDELOLW\�� V\VWHPV�
HQJLQHHULQJ� DFURVV� WKH� HQWHUSULVH�� DQG� JURXQG-EUHDNLQJ�
VSHFLDOWLHV�� $� 6\VWHPV� (QJLQHHULQJ� 3URIHVVLRQDO�
'HYHORSPHQW� 'D\� RI� SUHVHQWDWLRQV� ZDV� EURDGFDVW� OLYH� WR�
IRXU� VDWHOOLWH� VLWHV� LQ� 6HDWWOH� DQG� /RV� $QJHOHV�� *DUU\�
5RHGOHU�� ,1&26(� 3UHVLGHQW� DQG� 6HQLRU� )HOORZ� DQG�
(QJLQHHULQJ� 2XWUHDFK� 3URJUDP� 0DQDJHU� DW� /RFNKHHG�
0DUWLQ�� GHOLYHUHG� D� NH\QRWH� DERXW� WKH� )XWXUH� RI� 6\VWHPV�
(QJLQHHULQJ�� WKH� 6\VWHPV� (QJLQHHULQJ� 3ULPHU�� DQG� WKH�
XSGDWHG�'HILQLWLRQ� RI� 6\VWHPV�(QJLQHHULQJ� GHYHORSHG� E\�
,1&26(� )HOORZV�� 'XULQJ� WKH� HYHQLQJ� EDQTXHW�� 'U��
%HQMDPLQ� (�� *ROGEHUJ�� 6HQLRU� 'LUHFWRU� RI� 6FLHQFH� DQG�
(QJLQHHULQJ� DW�1RUWKURS�*UXPPDQ��GHOLYHUHG� D�G\QDPLF�
VSHHFK�RQ�KRZ�WR�DSSO\�V\VWHPV�HQJLQHHULQJ�SULQFLSOHV�WR�
VROYH�FXUUHQW�WHFKQRORJLFDO�FKDOOHQJHV� 

7KH�FRQIHUHQFH�FRQFOXGHG�RQ�6DWXUGD\�ZLWK�WZR�WUDFNV�
RI� SUHVHQWDWLRQV� DQG� WZR� ZRUNVKRSV�� -XVWLQ� 0F0XUUD\��
'LUHFWRU� RI� 3URJUDPV� DW� 1RUWKURS� *UXPPDQ�� JDYH� D�
NH\QRWH� DERXW� WKH� IXWXUH� RI� V\VWHPV� HQJLQHHULQJ�� 3DXO�
:KLWH��:65&������&KDLU�DQG�6HQLRU�6\VWHPV�(QJLQHHULQJ�
IRU� .LKRPDF�� WKDQNHG� SDUWLFLSDQWV� IRU� WKHLU� DWWHQGDQFH��
DQG�3K\OOLV�0DUEDFK��:65&������&KDLU�DQG�UHWLUHG�IURP�
%RHLQJ��VSRNH�EULHIO\�DERXW�QH[W�\HDU¶V�FRQIHUHQFH� 
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7KH� FRPPLWWHH� LV� JUDWHIXO� WR� WKH� VSRQVRUV� RI� WKH�
FRQIHUHQFH�� QDPHO\� WKH� ,1&26(� $PHULFDV� 6HFWRU��
/RFNKHHG� 0DUWLQ�� 1R� 0DJLF�� 1RUWKURS� *UXPPDQ��
6LHPHQV��7KH�$Q\/RJLF�&RPSDQ\��WKH�&DOLIRUQLD�,QVWLWXWH�
RI� 7HFKQRORJ\�� &DSHOOD�� L�'D\� ,QQRYDWLRQ�� .LKRPDF��
6\VQRYDWLRQ�� 7KH� 8QLYHUVLW\� RI� &DOLIRUQLD� DW� 6DQ� 'LHJR�
([WHQVLRQ�� :HEHU� 6WDWH� 8QLYHUVLW\�� 3URMHFW� 3HUIRUPDQFH�
,QWHUQDWLRQDO��&KDUOHV9RQR�FRP��Q\PE\V\V��DQG�WKH�8WDK�
$GYDQFHG�0DWHULDOV�DQG�0DQXIDFWXULQJ�,QLWLDWLYH� 

7KH� FKDSWHUV� ZKLFK� SODQQHG� WKH� HYHQW� LQFOXGHG�
:DVDWFK� �WKH� KRVW� FKDSWHU��� &DVFDGH�� &HQWUDO� $UL]RQD��
&RORUDGR� )URQW� 5DQJH�� (QFKDQWPHQW�� /RV� $QJHOHV�� 6DQ�
'LHJR��6HDWWOH�0HWUR��6QDNH�5LYHU��DQG�6RXWKHUQ�$UL]RQD��
3DUWLFLSDQWV� WUDYHOHG� IURP� VL[WHHQ� 8�6�� VWDWHV� DQG� RQH�
SURYLQFH� LQ� &DQDGD� WR� DWWHQG�� ,Q� DOO�� ���� DWWHQGHHV�
SDUWLFLSDWHG—��� DW� WKH� KRVW� VLWH� LQ� 8WDK� DQG� ��� DW� WKH�
VDWHOOLWH�VLWHV� 

7KDQNV�JR�WR�DOO�WKH�DWWHQGHHV�DQG�WKRVH�ZKR�SURYLGHG�
WXWRULDOV��SUHVHQWDWLRQV�DQG�SDQHO�GLVFXVVLRQV� LQ�DGGLWLRQ�
WR� WKH� LQYLWHG� NH\QRWH� VSHDNHUV�� 7KH� H[FKDQJH� RI� LGHDV��
FKDOOHQJHV�� SDVW� H[SHULHQFH� DQG� IXWXUH� JRDOV� RI� V\VWHPV�
HQJLQHHULQJ� ZDV� YHU\� VWLPXODWLQJ�� :H� LQGHHG� GLVFXVVHG�
6\VWHPV� (QJLQHHULQJ� RXW� :�(�6�7�� LQ� WKH� :RUNSODFH��
(QYLURQPHQW�� 6XVWDLQPHQW� DQG� 7HFKQRORJ\�� 3DUWLFLSDQWV�
HQMR\HG� GHOLFLRXV� IRRG�� DPSOH� QHWZRUNLQJ�� DQG� VWXQQLQJ�
VFHQHU\�� 7KH� FRQIHUHQFH� FKDLU�� 3DXO� :KLWH�� DQG� WKH�
FRPPLWWHH� PHPEHUV� ZHUH� YHU\� KDSS\� WR� KDYH� SURYLGHG�
WKLV� FRQIHUHQFH� IRU� RXU� ZHVWHUQ� FKDSWHU� PHPEHUV� DQG�
LQYLWHG�JXHVWV� 

7KH������:HVWHUQ�6WDWHV 
5HJLRQDO�&RQIHUHQFH 

Photo above: WSRC presenters and teams members. Photo upper right: WSRC Sponsors upper right, (L to R): Garry Roedler, Rick Hefner, Paul Nelson, Paul White, Mark Sampson, 
Brian Selvy, Charlie Vono, and Jason Wilson. Not pictured: Richard Baran, Howard Cooper, Jeff Edwards, Dr. David Ferro, Robert Halligan, Stephane Lacrampe, and Dave Walden. 
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�����5HWURVSHFWLYH 
7KLV� KDV� EHHQ� D� EXV\� \HDU� IRU� WKH� /RV� $QJHOHV� &KDSWHU�� 7KH�

VSHDNHU�PHHWLQJV�KDYH�FRYHUHG�D�UDQJH�RI�WRSLFV�IURP�WKH�FKDOOHQJHV�RI�
V\VWHPV� HQJLQHHULQJ� LQ� GHHS� VSDFH� WR� DXWRQRPRXV� YHKLFOHV� DQG� WKH�
KLJKZD\V� RI� WKH� IXWXUH��0HPEHUV� RI� WKH�&KDSWHU� KDYH�ZRUNHG�ZLWK� WKH�
V\VWHPV�HQJLQHHUV�RI�WKH�IXWXUH�DW�/R\ROD�0DU\PRXQW�8QLYHUVLW\�DQG�ZLWK�
D� &DOWHFK� WHDP� GHVLJQLQJ� D� KDELWDW� IRU� 0DUV�� 0RUH� GRZQ� WR� HDUWK��
PHPEHUV�KDYH�VXSSRUWHG�67(0�DFWLYLWLHV��DV�QRWHG�LQ�WKH�FHQWHUVSUHDG�
RI� WKLV�HGLWLRQ�RI� WKH�1HZVOHWWHU��6HYHUDO�PHPEHUV�RI� WKH�&KDSWHU�ZHUH�
DFWLYH� LQ� WKH� ILUVW� DQQXDO�:HVWHUQ�6WDWHV�5HJLRQDO�&RQIHUHQFH�� KHOSLQJ�
ZLWK�WKH�IDFLOLWDWLRQ�DQG�SUHVHQWLQJ�SDSHUV� 

����� SURPLVHV� WR� EH� DQ� HTXDOO\� LQWHUHVWLQJ�� H[FLWLQJ�� DQG�
FKDOOHQJLQJ�\HDU��7KH�&KDSWHU�ZLOO�EH�KRVWLQJ�WKH�DQQXDO�:HVWHUQ�6WDWHV�
5HJLRQDO�&RQIHUHQFH�LQ�5HGRQGR�%HDFK�DQG�VWDUWLQJ�SUHSDUDWLRQV�IRU�WKH�
�����&RQIHUHQFH�RQ�6\VWHPV�(QJLQHHULQJ�5HVHDUFK��$QG��RI�FRXUVH��WKH�
&KDSWHU� ZLOO� EH� FRQGXFWLQJ� VSHDNHU� PHHWLQJV�� WXWRULDOV�� DQG� RWKHU�
RSSRUWXQLWLHV� WR� OHDUQ� PRUH� DERXW� RXU� SURIHVVLRQ� DQG� WR� QHWZRUN� ZLWK�
IHOORZ�HQJLQHHUV� 
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/RRNLQJ�IRU�D�FDUHHU�FKDQJH�WR�D�WRS�
*ODVVGRRU�UDWHG�FRPSDQ\" 

&RPH�MRLQ�XV� 
:H� DUH� ORRNLQJ� IRU� WDOHQWHG� HQJLQHHUV� DFURVV� D�
QXPEHU� RI� GLVFLSOLQHV� WR� MRLQ� RXU� WHDPV� LQ� RXU�
%HOOHYXH��:$�DQG�%UHD��&$�ORFDWLRQV��&KHFN�RXW�RXU�
FDUHHUV� �DW� EDVH�V�FRP�DERXW-XV�FDUHHUV��� WR�
H[SORUH�RXU� FXUUHQW�RSHQLQJV� LQ� VRXWKHUQ�&DOLIRUQLD�
DQG�WKH�3DFLILF�QRUWKZHVW� 
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7KH�%RDUG�RI�'LUHFWRUV�ZLVKHV�WR�ZHOFRPH�WKH�IROORZLQJ�QHZ�PHPEHUV�WR�WKH�/RV�$QJHOHV�&KDSWHU�RI�,1&26(� 
1RWH��7KH�LQIRUPDWLRQ�OLVWHG�EHORZ�LV�IURP�WKH�PHPEHU�GLUHFWRU\�DQG�LV�EDVHG�XSRQ�\RXU�LQLWLDO�PHPEHUVKLS�DSSOLFDWLRQ��,I�WKH�
LQIRUPDWLRQ�LV�QRW�FRUUHFW�RU�FRPSOHWH��WKHQ�SOHDVH�DFFHVV�WKH�PHPEHU�GLUHFWRU\��DW�ZZZ�LQFRVH�RUJ��WR�XSGDWH�\RXU�LQIRUPDWLRQ� 

1DPH 2UJDQL]DWLRQ 

6HDQ�/L   

5XGROSK�&KDUOHV /LQ4XHVW�&RUSRUDWLRQ 

0HUULVD�*ULIILQ 1RUWKURS�*UXPPDQ�&RUSRUDWLRQ 

0RQLFD�6HUDILFR %RR]�$OOHQ�+DPLOWRQ�,QF� 

-DFN�*RRGZLQ 6$,& 

5DZDQ�$ONKDPHHV /R\ROD�0DU\PRXQW�8QLYHUVLW\ 

$OEHUW�+D\GHQ 6$,& 

6LQHP�$NLQFL %RR]�$OOHQ�+DPLOWRQ�,QF� 

0DUF�/HDWKDP %RR]�$OOHQ�+DPLOWRQ�,QF� 

$QWKRQ\�7XFNHU (PEU\�5LGGOH�$HURQDXWLFDO�8QLYHUVLW\ 

:DQGH�2ODILVR\H 0RRJ�,QF� 

/DQ�1JX\HQ /LQ4XHVW�&RUSRUDWLRQ 

$EGXOKDPHHG�$EGDO /R\ROD�0DU\PRXQW�8QLYHUVLW\ 
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You are invited to the INCOSE-LA Chapter 
Holiday Party! 

5: 30 p.m. Saturday evening, 
December 8, 2018 

Location same as last year, at the elegant 
Del Rey Yacht Club 
13900 Palawan Way 

Marina Del Rey 
����IRU�PHPEHUV 

���IRU�JXHVWV�DQG�QRQ-PHPEHUV 
����IRU�YLVLWRUV 

*UHDW�SHRSOH�¯�)LQH�IRRG�¯�/RWV�RI�)XQ 
Entertainment: Engineer-Turn-Comedian Don McMillan 

An INCOSE-LA Tradition! 
Registration Required — Attendance is Limited! 

Register at :https://tinyurl.com/LA2018Party 

2018 Board of Directors 
Elected Officers  Elected At-large Directors  

President Rick Hefner rhefner@caltech.edu Membership Karen Grothe Ksgrothe@yahoo.com 

Vice-president Mark McKelvin Mark.l.mckelvin@aero.org Programs Mark TenEyck Mark.teneyck@3ds.com 

Immediate Past-president Phyllis Marbach prmarbach@gmail.com Systems Engineering Education Tony Magorno tmagorno@gmail.com 

Secretary Phyllis Marbach prmarbach@gmail.com Ways and Means Stephen Guine Stephen.Guine@ngc.com 

Treasurer Lin Yi Lin.yi.dr@ieee.org Communications Scott.Birtalan scott.birtalan@ngc.com  

Appointed Positions     

Newsletter Editor Jorg Largent jorg.largent@incose.org Student Division Ambassadors Scott.Birtalan scott.birtalan@ngc.com  

Technical Society Liaison Shirley Tseng shirleytseng@earthlink.net Reflector Manager Deborah Cannon Deborah.a.cannon@aero.org 

Chapter Awards Manager Rick Hefner rhefner@caltech.edu Social Media Manager Doris Gebelein doris.gebelein@lmco.com 

Professional Networking Chair Scott Birtalan scott.birtalan@ngc.com  New Member Ambassador Collette Kurtz kurtz905@aol.com 

Representative to the SF 
Valley Engineer’s Council  

Stephen Guine Stephen.Guine@ngc.com Volunteer Coordinator Karen Miller karmill888@aol.com 
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Don McMillan has a Master's Degree in Electrical Engineering from Stanford University. 
He was a member of the design team on the world’s first 32-bit microprocessor. He went on to 
become a founding member of the startup company: VLSI Technology. Then in 1993, he was 
the $100,000 Comedy Grand Champion on “Star Search.” He has performed on "The Tonight 
Show", HBO, and all over the Internet. His unique act combines smart comedy observations 
with his one-of-a-kind PowerPoint presentation. Don spends most of his time writing and per-
forming customized corporate comedy shows for companies like Google, Apple, IBM, Ford and 
ExxonMobil. He has performed more than 800 corporate shows in the last 20 years and he 
was named the #1 Corporate Comedian by CBS Business Network. 
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UPCOMING EVENTS 
For more information on these and other events of interest in the Los Angeles area, look for a Reflector 
Notice in your email, and check the Chapter website: www.incose.org/los-angeles . Like us on Facebook 

)UHH�-HRSDUG\�*DPH�7UDLQLQJ�IRU�&6(3�$(&3�7HVWLQJ 
7XHVGD\��'HFHPEHU��������VWDUWLQJ�DW������S�P� 
/R\ROD�0DU\PRXQW�8QLYHUVLW\��/RV�$QJHOHV 
6WDQGE\�IRU�D�5HIOHFWRU�1RWLFH�LQ�\RXU�H-PDLO 

$QQXDO�+ROLGD\�3DUW\ 
6DWXUGD\��'HFHPEHU�������� 

�����S�P��—������S�P� 
'HO�5H\�<DFKW�&OXE 

0DULQD�'HO�5H\��&DOLIRUQLD 
6HH�SDJH����IRU�GHWDLOV 

5HJLVWHU�DW�KWWSV���WLQ\XUO�FRP�/$����3DUW\ 
�����,QWHUQDWLRQDO�6FLHQFH�DQG�(QJLQHHULQJ�)DLU 

$Q�LPSRUWDQW�JDWKHULQJ�RI�WKH�ORFDO�FRUSRUDWH 
DQG�67(0�FRPPXQLW\ 

7XHVGD\��'HFHPEHU��������� 
�����—������S�P� 

'LVFRYHU\�&XEH�2UDQJH�&RXQW\ 
�����1��0DLQ�6WUHHW��6DQWD�$QD��&$������ 

7R�UHJLVWHU��FRQWDFW�&KHU\O�%UDXQ�DW����-���-���� 
RU�HPDLO�FEUDXQ#LSVI�QHW 

)UHH�&6(3�$6(3�3DSHU�7HVWLQJ 
6DWXUGD\��'HFHPEHU���������VWDUWLQJ�DW�������QRRQ 

/R\ROD�0DU\PRXQW�8QLYHUVLW\��/RV�$QJHOHV 
5HJLVWHU�IRU�WKLV�H[DP� 

KWWSV���WLQ\XUO�FRP�/08�'HF��&6(3H[DP 

7RZQKDOO�0HHWLQJ 
7KH�PHPEHUV¶�RSSRUWXQLW\�WR�EH�KHDUG�DQG�FRQWULEXWH 

7XHVGD\��-DQXDU\�������� 
�����S�P��—������S�P� 

%XFD�GL�%HSSR 
�����6��3DFLILF�&RDVW�+LJKZD\ 
5HGRQGR�%HDFK��&$������ 

1R�FRVW�IRU�PHPEHUV 
5HJLVWHU�DW�KWWSV���WLQ\XUO�FRP�/$����7RZQ+DOO 

6RLUHH�DW�,QWHUQDWLRQDO�:RUNVKRS 
0RQGD\��-DQXDU\��������� 
�����S�P��—������S�P� 
7RUUDQFH�0DUULRWW 

�����)DVKLRQ�:D\��7RUUDQFH��&DOLIRUQLD������ 
1R�FRVW�IRU�PHPEHUV��QR�KRVW�EDU 

6WDQGE\�IRU�D�5HIOHFWRU�1RWLFH�LQ�\RXU�H-PDLO 
)HEUXDU\�6SHDNHU�0HHWLQJ 
7XHVGD\��)HEUXDU\��������� 
7KH�$HURVSDFH�&RUSRUDWLRQ 
(O�6HJXQGR��&DOLIRUQLD 

5HJLVWHU�DW�KWWSVKWWSV���WLQ\XUO�FRP�/$����)HE 
6WDQGE\�IRU�D�5HIOHFWRU�1RWLFH�LQ�\RXU�H-PDLO 

)RUZDUGLQJ�6HUYLFH�5HTXHVWHG 

7KH�,QWHUQDWLRQDO�&RXQFLO�RQ�6\VWHPV�(QJLQHHULQJ��,1&26(��LV�D�QRW-IRU-SURILW�PHPEHUVKLS�RUJDQL]DWLRQ�IRXQGHG�WR�GHYHORS�DQG�GLVVHPLQDWH�WKH�
LQWHUGLVFLSOLQDU\�SULQFLSOHV�DQG�SUDFWLFHV�WKDW�HQDEOH�WKH�UHDOL]DWLRQ�RI�VXFFHVVIXO�V\VWHPV��,1&26(¶V�PLVVLRQ�LV�WR�VKDUH��SURPRWH��DQG�DGYDQFH�WKH�
EHVW�RI�V\VWHPV�HQJLQHHULQJ�IURP�DFURVV�WKH�JOREH�IRU�WKH�EHQHILW�RI�KXPDQLW\�DQG�WKH�SODQHW� 
7KH�/RV�$QJHOHV�&KDSWHU�PHHWV�VHYHUDO�WLPHV�SHU�\HDU�IRU�VSHDNHU�PHHWLQJV�DQG��LQ�DGGLWLRQ��VSRQVRUV�WXWRULDOV��PLQL-FRQIHUHQFHV�DQG�RWKHU�
DFWLYLWLHV�RI�LQWHUHVW�WR�WKRVH�LQ�V\VWHPV�HQJLQHHULQJ�RU�UHODWHG�ILHOGV� 

5HWXUQ�$GGUHVV� 
 
32�%R[������ 
:HVWPLQVWHU��&$������-���� 
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