
Welcome	to	the 
2021	System	of	Systems	Engineering	Collaborators	Information	

Exchange	(SoSECIE)

We	will	start	at	11AM	Eastern	Time	
You	can	download	today’s	presentation	from	the	SoSECIE	Website:	

https://mitre.tahoe.appsembler.com/blog		

To	add/remove	yourself	from	the	email	list	or	suggest	a	future	topic	or	
speaker,	send	an	email	to	sosecie@mitre.org	

SoSECIE	Webinar

https://mitre.tahoe.appsembler.com/blog
mailto:sosecie@mitre.org


NDIA	System	of	Systems	SE	Committee

• Mission	
• To	provide	a	forum	where	government,	industry,	and	academia	can	share	lessons	
learned,	promote	best	practices,	address	issues,	and	advocate	systems	
engineering	for	Systems	of	Systems	(SoS)	

• To	identify	successful	strategies	for	applying	systems	engineering	principles	to	
systems	engineering	of	SoS	

• Operating	Practices	
• Face	to	face	and	virtual	SoS	Committee	meetings	are	held	in	conjunction	with	
NDIA	SE	Division	meetings	that	occur	in	February,	April,	June,	and	August
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NDIA	SE	Division	SoS	Committee	Industry	Chairs:		
Mr.	Rick	Poel,	Boeing	
Ms.	Jennie	Horne,	Raytheon	

OSD	Liaison:		
Dr.	Judith	Dahmann,	MITRE



Simple	Rules	of	Engagement

• I	have	muted	all	participant	lines	for	this	introduction	and	
the	briefing.	
• If	you	need	to	contact	me	during	the	briefing,	send	me	an	e-
mail	at	sosecie@mitre.org.	
• Download	the	presentation	so	you	can	follow	along	on	your	
own	
• We	will	hold	all	questions	until	the	end:	

• I	will	start	with	questions	submitted	online	via	the	CHAT	
window	in	Teams.	

• I	will	then	take	questions	via	telephone;	State	your	name,	
organization,	and	question	clearly.	

• If	a	question	requires	more	discussion,	the	speaker(s)	contact	
info	is	in	the	brief.
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Disclaimer

• MITRE	and	the	NDIA	makes	no	claims,	promises	or	guarantees	about	the	
accuracy,	completeness	or	adequacy	of	the	contents	of	this	presentation	and	
expressly	disclaims	liability	for	errors	and	omissions	in	its	contents.	

• No	warranty	of	any	kind,	implied,	expressed	or	statutory,	including	but	not	
limited	to	the	warranties	of	non-infringement	of	third	party	rights,	title,	
merchantability,	fitness	for	a	particular	purpose	and	freedom	from	computer	
virus,	is	given	with	respect	to	the	contents	of	this	presentation	or	its	hyperlinks	
to	other	Internet	resources.	

• Reference	in	any	presentation	to	any	specific	commercial	products,	processes,	
or	services,	or	the	use	of	any	trade,	firm	or	corporation	name	is	for	the	
information	and	convenience	of	the	participants	and	subscribers,	and	does	not	
constitute	endorsement,	recommendation,	or	favoring	of	any	individual	
company,	agency,	or	organizational	entity.
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2021-2022	System	of	Systems	Engineering	Collaborators	
Information	Exchange	Webinars 

Sponsored	by	MITRE	and	NDIA	SE	Division
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January	26,	2021	
Addressing	the	Sustainable	Development	Goals	with	a	System-of-Systems	for	Monitoring	Arctic	

Coastal	Regions	
Evelyn	Honoré-Livermore,	Roger	Birkeland	and	Cecilia	Haskins	

February	9,	2021	
Fuzzy	Architecture	Description	for	Handling	Uncertainty	in	IoT	Systems-of-Systems	

Flavio	Oquendo	

February	23,	2021	
Interface	Management-	the	Neglected	Orphan	of	Systems	Engineering		

Paul	Davies	

March	9,	2021	
Distributed	Architecture	for	Monitoring	Urban	Air	Quality:	A	Systems	Engineering	Approach	

Adrián	Unger,	Tom	McDermott	and	Philip	Dewire	

April	6,	2021	
Holistic	architecture	description	for	a	future	Global	Health	Assurance	Systems	of	Systems	

Adrián	Unger	

April	20,	2021	
Leveraging	Set-Based	Practices	to	Enable	Efficient	Concurrency	in	Large	Systems	and	Systems-of-

Systems	Engineering	
Brian	Kennedy	
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Every	Mission-Level	or	System-Level	Trade	Study	
should	have	an	associated	Trade	Space	Map	to	
Facilitate	Multi-Discipline	Review

Brian	M.	Kennedy	
CTO	
Targeted	Convergence	Corporation
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Trade	Studies	that	Require	Expertise	from	Multiple	Domains…

…	are	notoriously	error-prone!	
• It	is	very	easy	for	critical	dependencies	

to	be	overlooked.	
• It	is	very	common	for	assumptions	to	

be	made	in	one	part	of	the	model,	but	
different	assumptions	in	other	parts!	

• Given	that,	how	do	decision	makers	
gain	adequate	confidence	to	move	
forward?	

• How	do	they	pull	in	experts	they	trust	
to	critique	the	trade	studies?	

• How	often	are	trade	studies	done,	but	
not	acted	upon?
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NASA	wanted	to	Minimize	Cost	of	Shuttle’s	External	Fuel	Tank
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System	Engineers	Present	Trade	Study	to	Decision	Makers

How	do	they 
review	/	critique	this?
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Review	Against	Existing	and	other	Past	Designs?	vs.	Reasonableness?
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Review	Against	Sensitivities?		(Here’s	the	impact	of	Tank	Radius…)

How	much	do  
they	now	trust	this?
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Review	the	math	/	Excel	/	<whatever	tools>?

How	much	do  
they	now	trust	this?
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What	if	every	Chart	had	a	button	to	open	up	the	equivalent	“Map”?
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What	if	every	Chart	had	a	button	to	open	up	the	equivalent	“Map”?

Our	Causal	Maps	have	 
just	4	shapes	to	learn:	

• Circles	=	Decisions	
– Targets	=	Customer	Interests	

• Rectangles	=	Relations 
		between	the	Decisions	

• Scrolls	=	Causal	Statements	

• Clouds	=	Multiple	Others
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This	Causal	Map’s	Color	Legend:	The	Areas	of	Expertise
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Cost	Analysis	–	Material	Cost
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Cost	Analysis	–	Material	Cost	–	Improved:	Thinner	=>	Higher	$/kg
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Cost	Analysis	–	Manufacturing	Cost
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Cost	Analysis	–	Manufacturing	Cost	–	Improved
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Stress	&	Volume	Analysis
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Stress	&	Volume	Analysis	–	Vibration	Knowledge	Gap!



©	2020		Targeted	Convergence	Corporation.  
All	rights	reserved.

Stress	&	Volume	Analysis																			+																				Vibration	Analysis



©	2020		Targeted	Convergence	Corporation.  
All	rights	reserved.

Payload	/	Operational	Analysis
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Payload	/	Operational	Analysis	–	Aero	Knowledge	Gap!
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Aerodynamic	Impact	on	Payload



©	2020		Targeted	Convergence	Corporation.  
All	rights	reserved.

Revised	Map
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Revised	Chart	of	Trade	Space	vs.	Radius	AND	Cone	Steepness
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Revised	Chart	of	Trade	Space	–	Entire	Set	of	Possibilities
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Revised	Chart	of	Trade	Space	–	Focused	on	the	“Pareto	Front”
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That	Set-Based	Knowledge	is	Reusable	and	Continuously	Improvable

• The	Visual	Knowledge	makes	it	easy	to	review,	critique,	and	improve.	
• And	when	easy-to-review,	it	becomes	trustworthy.	
• And	only	if	trustworthy,	is	it	truly	reusable	knowledge!	
• By	putting	in	place	appropriate	mechanisms 

for	Knowledge	Reuse	&	Continuous  
Improvement,	teams	can	establish  
a	Knowledge	Value	Stream 
that	feeds	their	Product 
Value	Streams	the 
knowledge	needed 
to	make	the	right 
decisions	up	front.	

• The	key	Enablers	for	that 
are	the	Causal	Decision	Map  
and	the	Trade-Off	Chart.
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K-Briefs	organize	the	Visual	Models	needed	to	tell	the	story	that	  
the	experts	from	the	different	subsystem	teams	need	to	Collaborate	on
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Aircraft	Design	example	(a	higher-complexity	example)
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Aircraft	Design	example	(a	higher-complexity	example)
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Aircraft	Design	example	(a	higher-complexity	example)
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Any	Questions?

• There’s	a	short	(2-minute)	video	trailer	on	our	book	at: 
					http://SuccessIsAssured.com/


