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THE	VO	PHASE	2	
While	the	VO	portal	in	its	ini0al	embodiment	is	a	useful	resources	that	
promotes	collabora0on	and	dissemina0on	of	informa0on,			
	
The	central	objec.ve	of	the	proposed	research	is	to	transform	the	CPS-VO	
from	a	collabora.on	pla<orm	and	passive	repository	of	informa.on	into	
an	ac.ve	resource	that	provides	access	to	tools	and	methods	emerging	
from	the	CPS	research	community.		
	
The	project	will	make	a	significant	contribu.on	to	educa.on	via	support	
to	student	compe..ons	that	will	help	prepare	a	new	genera.on	of	
students	who	will	be	inspired	and	trained	to	realize	the	promise	of	CPS.	
We	expect	that	the	integrated	suite	of	models,	integra.on	pla<orms,	and	
intellectual	frameworks	to	be	developed	and	contributed	by	the	research	
community	will	lead	to	a	new	era	of	low-cost,	distributed	and	open	design	
infrastructure.		
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An	Ac.ve	Resource		
•  	A	web-accessible,	domain-specific	tool-suite	that	at	run0me	is	

executed	within	a	single	compute	node.		These	tools,	as	deployed,	
are	oAen	highly	constrained	so	as	to	enable	end	users	to	
concentrate	on	a	very	specific	problem,	without	being	
overwhelmed	by	extraneous	details	(i.e.	requires	scaffolding	
beforehand	to	reduce	complexity).			
	

•  Compute	Node(s)	Are	Either:		
1.  One	or	more	long-lived,	dedicated,	shared	resources	that	live	

somewhere	in	the	world	(with	simple	round-robin	scheduling)		
2.  A	set	of	servers	within	some	cloud	based	compu0ng	plaLorm	

(possibly	hosted	by	exis0ng	VO	infrastructure)			
3.  Or,	for	more	complex	situa0ons	that	require	load	balancing	based	

upon	unpredictable	demand,	an	ephemeral,	dynamically	allocated	
applica.on	as	a	service	container	within	the	VO’s	private	cloud	
maintained	at	Vanderbilt	University	
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EXAMPLES	OF	ACTIVE	RESOURCES	
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#1:	Reproducible	Results	
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#2:	Design/Tes0ng	of	ROS-based	Systems	
	

An	ac0ve	resource	that	
promotes	the	use	of	graphical	
models	with	well	defined	
seman0cs	for	the	design	and	
tes0ng	of	CPS	systems	based	on	
the	ROS	middleware	(i.e.	all	
code	is	synthesized	from	the	
formal	models).		
	
The	example	applica0on	shown	
here	is	analysis	of	various	types	
of	cyber	aWacks	on	specific	
configura0ons	of	automo0ve	
traffic	networks.		
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#3:	The	2016	Student	Compe00on		
Simula0ng	Pixhawk	

Devices	
(open-hardware	autopilot)	

POSIX	(e.g.	NuWX,	Ubuntu)	

PX4	Gazebo	

MAVLink	

mavros	

GZ	
API	GZWeb	
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#3:	The	2016	Student	Compe00on		

PX4	Simulator		
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#4:	The	2017	Spring	Compe00on		
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DEPLOYING	ACTIVE	RESOURCES	
PaWerns	&	Templates		
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Deployment:	Tool	Providers	Submit	

1.  A	‘readme’	file	describing	the	archetype	
experiment	(incl.	licensing	informa0on)		

2.  A	declara0ve	specifica0on	for	provisioning	
computa0onal	resources	

3.  A	declara0ve	specifica0on	of	the	free	
parameters	within	a	single	experiment	

4.  An	archetype	set	of	#!shebang	scripts	for	
controlling	the	lifecycle	of	an	experiment	
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Going	Forward	
•  hWp://cps-vo.org/group/2017CATVehicleChallenge	

	
	

Interested	in	compe00ons	in	general?		Sugges0ons	for	new	
compe00ons?		
•  compe00ons@cps-vo.org	
	
Ideas	for	submijng	a	new	tool	to	be	incorporated	as	an	
Ac0ve	Resource	on	the	VO?		
•  ac0ve-resources@cps-vo.org	
		
*	2017	Drone	Challenge	to	be	announced…		
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THANK	YOU	
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USING	ACTIVE	RESOURCES	WITHIN	
VO	GROUPS	
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Previous	‘Group	Templates’	Feature	

•  On	the	VO,	we	already	maintain	a	library	of	
templates	for	commonly	employed	use	cases	
applied	to	groups	
– Workshops:		typically	require	a	registra0on	form	
– Research	Projects:		typically	use	wikis		
	

•  We	can	instan0ate	new	groups	by	cloning	
these	templates	with	the	push	of	a	buWon			
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Consider	A	Challenge	Problem	Scenario	
1.  Similarly,	the	organizers	build	up	a	group	that		
–  Lays	out	the	rules	of	the	game	in	the	group	wiki	
–  Provides	a	discussion	forum	for	Q&A		
–  Is	seeded	with	input	datasets	for	various	challenges	
–  Wires	up	one	or	more	Ac0veResources	that	provide	

tool	support	for	the	challenges	
	

2.  As	new	teams	enter	the	compe00on,	the	above	
template	can	be	used	to	quickly	spin	up	a	new	
group,	which	is	a	private	working	space	for	the	
individual	team.			
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Provisioning	
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Experiment	Parameteriza0on	
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Filesystem	Structure	
for	an	Execu0on	
Instance	of	an	Ac0ve	
Resource		

Setup	 Start	

Stop	Teardown	

Post-
Process	


