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In	a	Nutshell…	
Voyent	is	a	reactive	framework	for	contextual	notification.		Voyent	empowers	any	Internet	application	with	
sophisticated	notification	capabilities,	and	fosters	the	development	of	revolutionary	notification-driven	
systems	that	grab	and	hold	users’	attention	with	timely	and	contextually	relevant	notifications.	
	
Key	Features…	
Web-centric	and	Mobile-ready:	Voyent	specifically	targets	web-based	applications,	augmenting	them	with	
context-enriched	notification	capabilities.	Voyent’s	web	centricity	aligns	well	with	the	majority	of	web-based	
enterprise	applications,	and	ensures	the	most	ubiquitous	access	from	any	connected	device.	Voyent	also	
provides	a	native	mobile	rich	notification	hub	for	receiving	notifications	with	platform-specific	notification	
mechanisms	like	APNS,	and	GCM,	eliminating	the	need	for	enterprises	to	develop	and	publish	native	mobile	
applications.	
	
Enterprise-grade,	Ubiquitous	Notification:		Push	is	at	the	heart	of	any	notification	technology,	and	Voyent	is	
powered	by	the	same	industry-hardened	push	technology	that	has	powered	Global	2000	enterprise	
applications	for	over	a	decade.		More	recently,	web-based	push	capabilities	have	been	augmented	with	
mobile	cloud	push	capabilities,	enabling	ubiquitously	deliver	of	notifications	to	the	full	spectrum	of	connected	
device,	from	desktops,	to	smartphones	and	beyond.		Supported	notification	transports	include	HTTP,	
WebSockets,	Apple	Push	Notification	System,	Google	Cloud	Messaging,	SMS,	and	email,	so	your	users	are	
reachable	any	time	and	anywhere	that	they	are	connected.			
	
Reactive	and	Responsive:	Notifications,	by	their	very	nature,	are	asynchronous	and	generated	in	reaction	to	
some	occurrence	of	importance.	Voyent	monitors	these	occurrences	in	your	system	and	triggers	actions	when	
events,	or	patterns	of	events	of	interest	occur.		When	triggered,	an	action	composes	contextualized	
notifications	tailored	precisely	to	the	occurrence	that	triggered	it,	and	delivers	these	notifications	using	
responsive	and	highly	scalable	push	infrastructure.		
	
Contextual:	Voyent	applies	context	in	all	phases	of	the	notification	process.		First,	notification	triggers	are	
context	sensitive,	firing	precisely	when	contextually	appropriate.		Next,	actions	apply	scenario-specify	context	
logic	to	determine	precisely	who	should	receive	a	particular	type	of	notification	based	on	individual	context.	
Finally,	notifications	themselves	are	contextualized	for	the	specific	individuals	receiving	them.		In	essence,	
Voyent	helps	you	answer	the	question	“Who	gets	what	when?”	with	the	greatest	level	of	sophistication	
possible,	maximizing	the	contextual	relevance	of	every	notification.	
	
Configurable:	Voyent	provides	a	suite	of	tools	for	precisely	configuring	any	notification	scenarios	with	little	or	
no	code	development	required.		Notification	systems	evolve	with	the	configuration	of	new	context	sources,	
triggers	and	actions,	versus	rewriting	existing	business	logic	to	support	new	behaviors.	
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Flexible	Deployment:	Voyent	offers	secure,	cloud-based,	hosted	deployment,	enabling	you	to	quickly	
augment	your	existing	online	applications	with	contextual	notification,	while	requiring	little	or	no	change	to	
your	existing	deployment	infrastructure.		Alternatively,	Voyent	can	be	bundled	and	deployed	behind	your	
enterprise	firewall	if	your	IT	governance	demands	it.	Docker	is	used	in	these	cases	to	simplify	the	deployment	
process.	
	

Architecture…	
Voyent	provides	a	hosted	environment	centered	on	a	suite	of	micro-services	that	work	in	concert	to	deliver	
contextual	notifications.		A	unified	REST	API	provides	access	to	these	services,	and	a	suite	of	web-based	tools	
facilitates	configuration	of	application-specific	notification	scenarios.		Customizable	context	injectors	support	
injection	of	external	context	into	the	system.		Voyent	supports	client	side	development	with	a	JavaScript	
library	that	exposes	the	micro-service	REST	APIs,	a	rich	notification	hub	for	receiving	mobile	platform-specific	
cloud-based	notifications,	and	a	suite	of	web	components	that	can	accelerate	client-side	development.		
	
The	high-level	Voyent	architecture	is	illustrated	in	the	diagram	below.	
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Under	the	Hood…	
Notification	Scenarios	
Processing	of	notification	scenarios	is	a	central	concept	in	Voyent.	This	amounts	to	answering	the	question	
“Who	Gets	What	When?”	for	any	occurrence	of	interest	in	the	running	system.		Configuration	of	a	notification	
scenario	involves:	

• Establishing	a	trigger	for	the	scenario:	All	events	in	the	running	system	are	monitored	in	the	Event	
Hub,	and	any	event	or	combination	of	events	can	be	used	to	trigger	a	scenario.		This	amounts	to	
determining	the	“when”	part	of	the	question.		

• Executing	an	action:	Actions	are	maintained	in	the	Action	Service,	and	perform	a	specific	sequence	of	
tasks	in	response	to	a	particular	trigger.		An	action	typically	first	queries	various	aspects	of	the	context	
to	determine	the	“who”	–	users	that	match	specific	contextual	criteria	for	the	scenario.		Next,	it	
populates	the	notification	payload,	again	querying	the	current	context	and	applying	it	to	a	payload	
template	to	customize	the	payload	for	individual	recipients.	Finally,	it	initiates	the	notification	
sequence.	

• Pushing	Notifications:	The	Notification	Service	handles	the	delivery	of	notifications	generated	in	the	
action,	ensuring	the	highest	priority	available	transport	is	selected	for	each	recipient.	

	
Events	
Events	are	central	to	the	reactive	nature	of	Voyent,	and,	as	described	above,	are	typically	used	for	triggering	
actions	in	the	system.		
	
Primary	Events	are	events	that	occur	as	part	of	the	running	system	and	include:	

• Service-level	Events:	All	running	services	produce	events	as	they	perform	their	work.	Triggers	based	on	
service-level	events	might	include:	

o Modifying	a	document	in	doc	service	
o Changing	context	in	a	user	mailbox	service	
o User	movement	
o Periodic	events	coming	from	the	scheduling	service	

• External	Context	Events:	Context	injectors	have	the	ability	to	inject	events	directly	into	the	hub	when	
changes	occur	in	an	external	context.	Triggers	based	on	external	context	events	might	include:	

o Weather	alert	from	a	web	feed	
o Update	to	a	legacy	enterprise	database	
o Event	from	an	IoT	device	like	a	fire	alarm	or	temperature	gauge	

• Application-specific	Events:	Client	applications	can	register	and	generate	their	own	events	of	interest.	
These	would	typically	be	events	triggered	from	user	interaction	with	the	client-side	application.	

	
Composed	Events	are	events	generated	during	the	processing	of	other	events.		There	are	two	primary	
sources	of	composed	events:	

• Actions	can	cause	other	events	to	occur.		For	instance,	an	action	might	perform	some	preliminary	
processing	of	a	primary	event,	and	then	generate	events	for	multiple	user	roles,	triggering	other	role-
specific	actions.	

• The	Recognition	Service	performs	complex	event	processing	on	the	raw	event	stream	to	detect	
patterns,	and	generates	composed	events	when	these	patterns	are	detected.		The	Reactive	Pattern	
Editor	facilitates	the	construction	of	pattern	detectors	that	do	things	like:		
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o Count	event	occurrences	of	over	a	window	of	time	
o Monitor	frequency	of	events	against	a	set	of	thresholds	
o Look	for	specific	sequences	of	events	
o Detect	timeouts	between	event	occurrences	

Any	arbitrarily	complex	pattern	of	events	can	be	defined,	and	composed	events	can	be	generated	from	
the	Recognition	Service	as	these	patterns	occur.	

	
The	combination	of	primary	and	composed	events	offers	tremendous	flexibility	when	defining	action	triggers	
in	the	system.	
	
Actions	
Actions	implement	the	application-specific	business	logic	that	generates	notifications	in	the	system.	Basically,	
an	action	filters	against	the	current	context	to	determine	who	should	receive	a	notification,	and	what	that	
notification	should	contain.		Actions,	as	illustrated	below,	are	composed	of	a	synchronous	set	of	task	groups,	
with	each	task	group	containing	an	asynchronous	set	of	tasks,	all	interacting	with	a	shared	storage	object	(the	
backpack).	
	

	
	
At	the	lowest	level,	tasks	are	basic	units	of	work	performed	in	the	action.		Tasks	include:	

• Basic	CRUD	operations	on	the	various	services	like	doc,	mailbox,	and	location.	These	types	of	tasks	are	
typically	used	to	query	context	and	populate	the	backpack.	

• Get	external	context	via	a	context	injector,	to	populate	backpack	from	an	external	context	source.	
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• Function	tasks	that	execute	application-specific	scripts	to	manipulate	the	backpack	content.	
• Templating	task	for	composition	of	notification	payloads.	
• Notification	task	for	generation	of	notifications.	
• Event	task	for	generation	of	composed	events,	which	are	typically	used	to	trigger	other	actions	in	the	

system.	
	
A	task	group	is	a	collection	of	tasks	that	can	occur	in	parallel,	but	must	all	complete	prior	to	any	further	
processing	in	the	action.		An	initial	task	group	might	be	responsible	for	querying	various	aspects	of	the	context	
and	populating	the	backpack.		A	next	task	group	might	perform	various	functions	to	analyze	and	manipulate	
the	results	from	the	first	task	group.	Finally,	a	third	task	group	might	produce	the	notifications	based	on	the	
backpack	content.			
	
The	combination	of	synchronous	and	asynchronous	groupings	of	tasks	provides	the	flexibility	to	construct	any	
application-specific	notification	logic	with	minimal	application-specific	code.	
	
Notifications	
The	Notification	Service	organizes	notifications	under	named	push	groups.		A	push	group	can	be	any	
application-specific	collection	of	clients	expected	to	receive	the	same	notifications.		Granularity	of	the	
notification	payload	dictates	the	granularity	of	push	groups,	so	for	instance,	if	you	need	to	individualize	the	
payload	for	each	client	then	push	groups	would	be	defined	for	each	individual	user.		If,	on	the	other	hand,	the	
same	notification	payload	should	go	to	all	managers	in	an	organization,	than	a	push	group	for	managers	could	
be	used	to	group	those	clients	together.	Generating	a	notification	is	straightforward	–	make	a	request	to	the	
Notification	Service	supplying	a	push	group	and	a	payload.	The	Notification	Service	handles	all	the	details	of	
notifying	the	individual	clients	in	the	push	group,	using	the	highest	priory	transport	available	for	each	client.			
	
In	order	to	receive	notifications,	the	client	side	application	must	register	one	or	more	push	groups	of	interest,	
and	provide	push	group-specific	callback	functions	to	process	the	notification	payloads.		While	the	client	HTTP	
or	WebSocket	connection	is	active,	the	client	application	receives	notification	directly,	and	can	process	them	
in	any	application-specific	way.	Clients	can	also	register	alternate	transports	for	push	notifications	that	occur	
when	the	primary	client	connection	is	not	active.		These	alternate	transports	include	APNS,	GCM,	SMS,	and	
email.	Because	platform-specific	notification	mechanisms	like	APNS	and	GCM	require	native	platform	support,	
Voyent	provides	a	Rich	Notification	Hub	utility	application	capable	of	receiving	and	presenting	these	
notifications	to	the	user.		Once	installed,	the	Notification	Hub	works	in	concert	with	the	web	application	to	
establish	cloud	push	credentials,	and	present	notifications	to	the	user	as	they	occur.	
	

Security…	
Voyent	protects	your	application	assets	with	a	comprehensive,	realm-based	security	architecture.		Each	
security	realm	provides	a	private	view	onto	the	service	deployment,	and	completely	sandboxes	application	
data	and	user	credentials	from	other	realms.		User	credentials	are	maintained	in	a	realm	using	built-in	basic	
authentication,	or	external	OAuth	2.	Once	users	are	authenticated	they	are	assigned	transient	access	tokens	
to	gain	access	to	resources	in	the	system.	
	
Access	control	is	configurable	for	all	service-based	resources	in	a	realm.		Application-specific	roles	can	be	
defined	to	govern	fine-grained	access	to	resources,	with	each	resource	carrying	specific	privileges	for	defined	
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roles.		A	user’s	access-token	identifies	all	roles	that	a	user	carries,	and	services	use	it	to	enforce	access	control	
on	the	resources	that	they	maintain.	
	
The	administration	console	provides	account	administrators	with	the	all	the	tools	required	to	manage	and	
configure	security	realms.		Users	and	roles	can	be	defined,	configured	and	managed	to	achieve	any	
application-specific	access	control	model	desired.		

	
Services…	
As	illustrated	in	the	architecture	diagram	above,	Voyent	provides	a	wide	range	of	services	that	can	be	included	
into	a	security	realm	and	configured	to	achieve	any	application-specific	notification	logic.		A	core	set	of	
services	provides	the	reactive	notification	capabilities,	with	the	rest	of	the	services	providing	supporting	
capabilities	for	managing	context.		
	
Reactive	Services	
Event	Hub:	Receives	all	events	in	the	running	system,	and	supports	triggering	of	actions.	
Action:	Executes	actions	in	response	to	event	triggers.	Actions	are	authored	in	the	Action	Editor	and	can	
include	interaction	with	other	services	to	implement	notification	scenarios.		
Notification:	Accepts	notification	subscriptions	from	clients	devices	and	generates	asynchronous	notifications	
to	those	clients	when	events	trigger	the	subscribed	notifications.		Notifications	are	seamlessly	delivered	to	
clients	via	the	most	appropriate	transport,	depending	on	device	state.		HTTP,	WebSockets,	APNS,	GCM,	SMS,	
or	email	can	all	be	configured	as	possible	transport	mechanisms.		
Recognition:	Performs	reactive	event	processing	of	the	runtime	event	stream	to	generate	composed	events	
when	specific	event	patterns	are	encountered.		Reactive	patterns	are	authored	with	the	Reactive	Pattern	
Editor.	
	
Supporting	Services		
Authorization:	This	is	a	proxying	service	that	all	service	requests	go	through.		It	performs	preliminary	access	
control	to	the	realm,	and	initializes	security	headers	on	the	request	before	passing	it	to	the	requested	service.	
The	called	service	itself	enforces	resource-level	access	control	on	the	incoming	request.	
AuthAdmin:	Provides	administrative	interfaces	for	managing	realms,	users,	and	roles.		Typically	this	service	is	
accessed	via	the	Voyent	administration	console.	
Doc:	Performs	CRUD	operations	on	JSON	documents.	
Location:	Maintains	geolocation	data	for	users.		Also	maintains	geospatial	data	for	geo-fencing	and	Points	Of	
Interest	(POI),	and	generates	geo-fencing	and	proximity	events.	The	location	service	accepts	user	location	data	
from	mobile	devices	and	other	3rd	party	location	data	providers.	
Mailbox:	Mailboxes	are	associated	with	users,	and	provide	a	convenient	place	to	store	user-related	context.	
Metrics:	This	service	is	used	to	maintain	runtime	metrics	for	deployed	applications.		The	metrics	service	tracks	
analytically	relevant	events	from	all	running	services	and	makes	them	available	to	analytics	reporting	tools.		
Application-specific	metrics	can	also	be	captured	with	this	service.	
Query:	Provides	CRUD	operations	on	named	queries.		Typically	it	is	used	in	conjunction	with	the	Query	Editor	
to	construct	and	manage	JSON	queries.		Other	services	can	reference	queries	by	name	for	filtering	of	service-
specific	data.	
Scheduler:	Generates	events	based	on	some	configured	schedule.		Scheduled	events	are	authored	in	the	
Scheduling	Editor.	
Storage:	Provides	CRUD	operation	on	blob	data,	like	multi-media	files.	
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Tools…	
Voyent	provides	a	suite	of	online	tools	to	aid	in	realm	management,	notification	scenario	definition/testing	
and	contextual	configuration.	The	tools	are	all	browser-based	and	conveniently	accessible	via	the	Voyent	
console.	
	
Administration:	Provides	account	administration	capabilities	for	CRUD	operations	on	realms,	users	and	roles.	
Analytics:	Provides	visualize	tools	for	run	time	analytics	collected	in	the	Metrics	Service.	
Action	Editor:	A	visual	editor	for	authoring	and	managing	actions	in	the	Action	Service.	
Event	Monitor:	Provides	filtering	and	visualization	of	events	occurring	in	the	system.	
Location	Editor:	A	visual	editor	for	managing	geolocation	data.		The	editor	can	manipulate	user	location	data	
as	well	as	geo-fences	and	POI	definitions.	
Location	Simulator:	Supports	testing	of	location-based	context	logic.		The	simulator	can	be	used	to	script	user	
movement	scenarios	within	a	realm,	triggering	appropriate	location	updates	into	the	location	services	as	
simulated	user	move	along	specified	routes.	These	location	updates,	in	turn,	can	result	in	geo-fencing	and	
proximity	events.	
Notification	Editor:	Supports	configuration	of	composed	notifications,	including	specification	of	triggering	
events,	and	payload	definition	for	all	transport	mechanisms.	
Query	Editor:	Visual	editor	for	management	and	specification	of	JSON	queries,	working	in	conjunction	with	
the	Query	Service	to	maintain	named	queries	that	can	be	activated	from	any	query-enabled	service.	
Reactive	Pattern	Editor:	Visual	editor	for	management	and	specification	of	reactive	patterns	used	in	the	
Recognition	Service.		A	palette	of	reactive	functions	can	be	sequenced	to	recognize	arbitrarily	complex	event	
patterns.	The	editor	also	supports	configuration	of	composed	events	to	be	emitted	when	event	patterns	
occur.	
Schedule	Editor:	Visual	editor	for	management	and	specification	of	scheduled	events.			
	

Put	Voyent	to	work	for	you…	
If	 you	 are	 looking	 for	 a	 fundamentally	 more	 robust	 and	 productive	 way	 to	 add	 contextual	 notification	
capabilities	 to	your	 Internet	applications,	 then	 look	no	further.	 	Voyent	provides	the	end-to-end	capabilities	
you	need	to	implement	sophisticated	contextual	notification	logic,	and	evolve	that	logic	gracefully	as	you	fine-
tune	your	notification	requirements.	Voyent	emphasizes	configuration	over	coding,	and	provides	a	toolchain	
and	 hosted	 runtime	 dedicated	 to	 implementing	 and	 deploying	 notification	 systems	 in	 the	 most	 efficient	
manner	possible.	So	get	on	with	it	and	start	revolutionizing	your	applications	today	with	Voyent.	
	


