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Executive	Summary	

ESG	was	engaged	by	Kaminario	to	conduct	a	detailed	
Economic	Value	Validation	(EVV)	and	develop	a	quantitative	
model	examining	how	an	investment	in	Kaminario	K2	all-flash	
arrays	can	benefit	an	organization	over	a	three-year	or	five-
year	period.	The	analysis	is	designed	to	help	IT	organizations	
determine	the	fully	burdened	costs	and	benefits	of	deploying	
K2	storage	with	a	“present	mode	of	operation”	(PMO)	that	
reflects	a	blend	of	either	traditional	or	purpose-built	all-flash	
storage	arrays	available	on	the	market	today.	This	analysis	is	
built	upon	ESG’s	evaluation	of	Kaminario,	in-depth	interviews	
with	Kaminario	customers	and	internal	technical	stakeholders,	
end-user	case	studies,	ESG	qualitative	and	quantitative	market	
research	with	IT	decision	makers,	and	ESG’s	general	familiarity	
with	all-flash	storage	arrays	and	the	storage	market.	This	
analysis	is	designed	to	provide	prospective	customers	with	a	
comprehensive	picture	of	the	potential	direct	and	indirect	
cost	and	benefit	drivers	they	should	bear	in	mind	when	considering	an	investment	in	a	K2	all-flash	storage	array.	

As	discussed	in	the	following	pages,	K2	all-flash	storage	arrays	offer	the	opportunity	for	organizations	to	significantly	lower	
both	capital	and	operational	expenses	with	a	faster	time	to	value	and	improved	business	agility.	ESG’s	analysis	of	a	
database-centric	modeled	use	case	leveraging	a	K2	deployment	resulted	in	an	impressive	82%	ROI.	Many	of	these	benefits	
are	easier	to	quantify	(such	as	the	CapEx	and	OpEx	savings),	while	others	may	require	more	discussion	around	your	
particular	environment	(such	as	expected	productivity	savings	and	revenue	increases).	In	any	case,	ESG’s	thorough	analysis	
shows	that,	for	those	organizations	looking	for	a	worry-free,	general-purpose	all-flash	storage	array	that	is	designed	to	
consolidate	mixed	workloads	while	delivering	low	latency	and	enhanced	business	agility,	Kaminario	K2	all-flash	storage	may	
provide	exceptional	value.	

Challenges		

While	it	is	a	truism	to	say	that	we	live	in	a	dynamic	IT	world,	some	arenas	demonstrate	this	more	than	others.	Data	storage	
can	be	particularly	confusing,	as	well	as	potentially	inefficient	and/or	extra	costly	if	it	is	sub-optimized.	Indeed,	as	this	part	
of	the	IT	industry	morphs	in	both	its	overarching	architectures	(more	flexible	and	scalable)	and	its	foundational	media	
(more	flash),	the	necessity	to	make	smart	decisions	can	be	crucial	to	both	IT	groups	and	their	supported	businesses	alike.			

The	challenges	that	face	users	considering	deploying	or	adding	all-flash	array	systems	are	of	three	main	types:	market	
demands	of	IT,	competitive	choice,	and	operational	certainty.	

Market	Demands:	The	use	of	flash	storage	media	has	changed	dramatically	over	the	last	few	years—while	its	performance	
(both	throughput	and	latency)	characteristics	are	still	very	welcome,	the	notion	of	flash	as	a	small	“turbo”	on	the	engine	of	
an	HDD	farm	is	rapidly	disappearing.	Flash	is	the	main	production	I/O	tool	these	days.	As	such,	it	no	longer	gets	an	“IT	
Band-Aid	pass”	and	instead	must	comply	with	what	is	demanded	of	IT	in	general.	The	ESG	research	in	Figure	1	shows	that,	
after	improving	security	and	risk	management	(no	surprise	these	days),	return	on	investment	(ROI)	is	the	consideration	
most	often	reported	by	respondents	as	important	in	justifying	their	IT	investments	to	their	business	management	teams,	

Highlights	of	ESG	Economic	Value	
Validation	Modeled	Scenario	of	Kaminario	
K2	All-flash	Storage	Arrays:		

• 82%	return	on	investment	(ROI)	

• $564K	in	expected	savings	and	
benefits	over	three	years	

• 88%	less	RAW	capacity	purchased	

• 33%	to	58%	less	time	spent	
monitoring	storage	and	balancing	
workloads	

• 2.3X	lower	storage	total	cost	of	
ownership	(TCO)	
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followed	by	business	process	improvements	and	reduction	in	operational	expenditures.1	It	is	clear	that	businesses	have	a	
close	eye	on	costs,	and	are	looking	to	make	smarter	investments,	not	just	less	costly	ones.		

	
Source:	Enterprise	Strategy	Group,	2017	

Competitive	Choice:	Even	with	the	generic	value	of	flash	established,	IT	groups	have	to	decide	between	a	bewildering	
range	of	competing	all-flash	products.	In	what	can	seem	like	a	reality	TV	show	called	“Celebrity	Specsmanship,”	vendors	all	
claim	the	top	spot	in	something	or	other.	Rather	than	being	blinded	by	the	claims,	users	need	to	challenge	themselves	to	
focus	on	what	the	organization	actually	needs,	remembering	that	flash	is	now	front	and	center	for	everyday	production	
I/O,	so	it	is	no	longer	enough	to	deliver	lots	of	fast	I/Os.	Whatever	system	they	choose	must	deliver	against	extensive	
production	IT	(not	just	I/O)	needs.	These	needs	can	range	from	extensive	functionality	and	scalability	(both	up	and	out),	to	
ensured	availability	and—of	course—cost-effectiveness	(both	for	TCO	and	ROI).		

Operational	Certainty:	With	market	demands	understood	and	a	competitive	choice	made,	one	might	think	that	users’	
challenges	are	over.	However,	IT	organizations	are	invariably	measured	by	what	they	actually	deliver	rather	than	what	they	
promise,	so	finding	a	solution	that	offers	a	mix	of	both	flexibility	and	guarantees	is	crucial.	Great	product-data-sheet	
economics	and	abilities	are	just	the	rubber,	and	must	meet	the	road	of	operational	fluidity	and	“gotchas”	at	some	point.	
What	happens,	for	example,	when	users	have	to	address	the	uncertainty	of	sizing	storage	investments?	Will	they	actually	
get	the	space-efficiency	savings	and	performance	they	want/need/expect?	

																																																													
1	Source:	ESG	Research	Report,	2016	IT	Spending	Intentions	Survey,	February	2016.	
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equipment	and	other	fixed	assets)

Reduced	time-to-market	for	our	products	or	services

Improved	regulatory	compliance	
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an	application,	system,	or	business	process)

Business	process	improvement

Return	on	investment

Improved	security/risk	management

Which	of	the	following	considerations	do	you	believe	will	be	most	important	in	justifying	IT	
investments	to	your	organization’s	business	management	team	over	the	next	12	months?	

Figure	1.	Most	Important	Considerations	in	Justifying	IT	Investments		
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The	Solution:	Kaminario	K2	All-flash	Storage	Arrays		

Kaminario’s	K2	storage	arrays	are	designed	to	enable	organizations	to	cost-effectively	deliver	optimized	levels	of			
performance,	availability,	and	scale	for	consolidated	workloads.	Based	on	active-active	controller	storage	nodes	called	K-
Blocks,	Kaminario	allows	organizations	to	scale	up	and	scale	out	in	a	“predictable”	manner	to	optimize	for	cost,	
performance,	or	both	simultaneously,	regardless	of	the	supported	workload	mix.	This	presents	a	tremendous	advantage	
over	alternative	storage	arrays	in	the	market	today:	

• With	traditional	storage	arrays	that	were	originally	designed	for	HDDs,	the	customer	must	architect	a	storage	
environment	based	on	a	varying	number	of	controllers,	disk	shelves,	and	SSDs.	The	maximum	performance	that	
controller	pairs	can	deliver	is	limited.	At	the	same	time,	the	amount	of	storage	capacity	is	limited	by	the	maximum	
number	of	shelves	and	the	size	of	SSDs	that	populate	the	storage	array.	These	architectural	limits	result	in	
difficulty	planning	for	growth,	unavoidable	equipment	costs	due	to	overprovisioning	(hardware	and	software),	
and	higher	maintenance/support,	power,	and	cooling	costs.	

• Other	next-generation	all-flash	arrays	(AFA)	offer	advanced	scale-up	or	scale-out	technologies,	yet	both	options	
are	rarely	available	in	the	same	platform.	While	these	vendors	offer	a	selection	of	“storage	node	building	blocks”	
of	different	sizes	(in	both	capacity	and	performance)	to	meet	the	needs	of	the	customer,	the	granularity	of	
offerings	results	in	making	tradeoffs	between	performance,	cost,	and	availability.	This	can	lead	to	additional	costs	
because	of	overprovisioning	performance	or	capacity,	again	leading	to	increased	maintenance/support,	power,	
and	cooling	costs.	

Kaminario’s	scale-up	and	-out	building	block	architecture	(shown	in	Figure	2)	allows	a	customer	to	scale	up	and	scale	out	in	
defined	increments.	If	a	customer	wishes	to	scale	up	capacity,	Kaminario	can	add	disk	shelves	with	predetermined	
amounts	of	capacity	to	the	K-Block	without	charging	for	unrequired	increased	performance	capability.	If	a	customer	wishes	
to	scale	out	and	increase	performance,	then	the	customer	adds	another	K-block.	When	compared	with	the	nodes	of	other	
AFAs,	each	Kaminario	K-Block	can	deliver	3-7X	more	IOPS	per	node	(up	to	370K	per	node	with	generation	6	hardware),	
eliminating	the	need	to	purchase	and	maintain	multiple	nodes	and	unnecessary	additional	capacity	to	achieve	required	
levels	of	performance.	

Finally,	Kaminario	also	offers	the	ForeSight	program	that	extends	additional	benefits	to	its	customers.	The	intent	of	the	
program	is	to	support	customers	in	growing	their	storage	environments	in	a	predictable	manner,	thus	lowering	CapEx	and	
OpEx	over	the	storage’s	lifetime.	Among	the	program’s	benefits	are:	

• Assured	Capacity:	Through	its	“Guaranteed	Capacity,”	Kaminario	ensures	that	its	K2	storage	array	will	provide	a	
level	of	effective	capacity	greater	than	or	equal	to	a	multiple	of	the	usable	capacity	required	(not	including	RAID	
or	overhead).	If,	for	any	reason,	the	K2	storage	array	deployment	does	not	meet	this	assurance,	Kaminario	will	
provide	the	additional	capacity	required	by	the	customer	to	meet	its	capacity	needs	at	no	additional	cost.	

• Assured	Performance:	Kaminario	stands	behind	the	expected	performance	of	the	K2	storage	array	to	scale	out	to	
maintain	a	customer’s	expected	workload	performance	levels	and	maintain	that	performance	when	supporting	
mixed	workloads.	Should	that	expectation	not	be	met,	Kaminario	will	supply	additional	compute	nodes	at	no	cost.	

• Assured	Availability:	Should	Kaminario	not	meet	the	assured	availability	of	the	customer’s	K2	environment	of	
99.999%,	Kaminario	will	provide	additional	support	extensions	at	no	cost.	

• Assured	Scale:	Kaminario’s	architecture	allows	a	customer	to	grow	its	storage	environment	without	major	
hardware	upgrades	during	the	life	of	the	storage	environment.	Kaminario’s	Perpetual	Array	takes	advantage	of	
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the	commodity	hardware	used	to	construct	a	K2.	Unlike	other	AFA	vendors	that	require	hardware	refreshes	
(particularly	for	the	controllers),	Kaminario	enables	backward	compatibility	so	that	the	customer	can	continue	to	
scale	up	and	out	as	needed	without	any	need	to	refresh	older	hardware	or	migrate	data	to	newer	equipment.	

• Assured	Maintenance:	Kaminario	provides	assurances	that	maintenance	and	support	costs	will	remain	a	fixed	
percentage	of	the	actual	equipment	price	until	that	equipment	is	decommissioned.	

• Assured	SSD	Life:	Kaminario	will	cover	the	costs	for	replacement	SSDs	should	an	SSD	fail	or	wear	out	in	any	K2	
storage	arrays	that	are	under	a	maintenance	contract.	

Kaminario	K2	storage	arrays	include	several	technologies	that	help	optimize	the	system	for	mixed	workload	consolidation	
including:	

• Global	Selective	Deduplication:	Deduplication	is	performed	globally	across	all	K-Blocks	rather	than	on	each	K-Block	
individually,	resulting	in	greater	space	efficiency	savings.	The	K2	array	provides	a	unique	“selective	deduplication”	
capability	to	empower	users	to	turn	off	deduplication	at	a	volume	level	for	applications	that	may	not	benefit	from	
it.	This	specifically	applies	to	database	and	security	applications.	This	results	in	increased	processing	power	for	the	
entire	array.	

• Adaptive	Block	Algorithm:	The	K2	dynamically	adjusts	to	various	block	sizes	as	the	array	processes	them.	This	is	
especially	advantageous	in	the	case	of	mixed	workloads.	Multiple	block	sizes	are	processed	simultaneously,	
eliminating	the	need	to	overprovision	or	logically	partition	the	storage	array	to	best	handle	the	various	blocks	
supplied	by	the	individual	workloads.	

• Intelligent	Auto-balance	of	Workloads:	The	K2	offers	a	scale-out	architecture	in	which	data	is	spread	out	
automatically	across	all	SSDs	in	all	K-Blocks	within	the	array,	regardless	of	the	number	of	nodes.	As	nodes	and	

Figure	2.	Kaminario	K2	All-flash	Storage	Array			

	
Source:	Enterprise	Strategy	Group,	2017	
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capacity	are	added	to	an	existing	array,	volumes	and	metadata	are	automatically	redistributed,	eliminating	the	
need	to	overprovision	or	migrate	data	to	balance	workloads.	

• Hardware-assisted	Byte-aligned	Compression:	This	feature	allows	the	K2	to	achieve	overall	larger	compression	
ratios,	regardless	of	whether	or	not	the	data	can	be	deduped.	

Economic	Value	Validation	(EVV)	Process		

ESG’s	Economic	Value	Validation	process	is	a	proven	method	for	understanding,	validating,	quantifying,	and	modeling	the	
economic	value	propositions	of	a	product	or	solution.	The	process	leverages	ESG’s	core	competencies	in	market	and	
industry	analysis,	forward-looking	research,	and	technical/economic	validation.	The	EVV	process	consists	of	four	main	
phases:	value	scoping,	validation,	quantification,	and	model	development.	

In	the	value	scoping	phase,	ESG	works	with	a	vendor’s	internal	stakeholders	to	discuss	the	ways	in	which	the	product	or	
solution	can	impact	potential	customers.	These	economic	benefits	may	be	in	the	form	of	cost	savings	(lower	CapEx	or	
OpEx),	cost	avoidance	(e.g.,	reducing	compliance	risk,	and	eliminating	the	need	for	professional	services),	increased	
revenue	(e.g.,	faster	task	completion,	and	the	ability	to	handle	more	desktops),	and	other	soft	benefits	(e.g.,	increased	user	
productivity,	and	higher	customer	satisfaction).	In	the	value	validation	phase,	ESG	conducts	in-depth	interviews	with	end-
users	to	better	understand	and	quantify	how	these	potential	value	propositions	have	impacted	their	organizations,	
particularly	in	comparison	with	previously	deployed	or	experienced	solutions.	

In	the	final	stages,	ESG	blends	the	quantified	values	revealed	through	the	stakeholder	and	customer	interviews	with	known	
industry	values	and	additional	research,	resulting	in	a	validated	set	of	assumptions	on	which	to	build	a	scalable	and	
dynamic	TCO/ROI	model.	This	Economic	Value	Model	(EVM)	accepts	as	inputs	the	answers	to	typical	qualifying	questions	
regarding	a	potential	customer’s	IT	environment	and	business	needs.	The	model	then	returns	a	detailed	report	of	expected	
savings,	TCO,	and	ROI	over	a	given	time	period	when	compared	with	a	relevant,	defined	present	mode	of	operation.	An	
overview	of	the	ESG	Economic	Value	Validation	process	is	shown	in	Figure	3.	

	

Figure	3.	ESG	EVV	Methodology	

	

Source:	Enterprise	Strategy	Group,	2017	

Value	Scoping	

Value	Validation

Economic	Value	Model
Creation	and	analysis
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• Collect	anecdotal	evidence	and	relevant	industry	research
• Leverage	ESG	end-user	research	and	publicly	available		information

• Collect	anecdotal	evidence	through	internal	stakeholder	 interviews
• Validate	economic	benefits	received	from	customer	interviews
• Validate	assumptions	based	on	market	trends	and	industry	analysis

• Leverage	assumptions	and	quantifications	to	create	TCO/ROI	Model
• QA	Economic	Value	Model	against	known	use	cases	and	situations
• Model	scenario	for	analysis;	Write	Economic	Value	Validation	Report



 EVV	Report:	Quantifying	the	Value	of	Kaminario’s	K2	All-flash	Storage	Arrays	 8							

©	2017	by	The	Enterprise	Strategy	Group,	Inc.	All	Rights	Reserved.	

Economic	Value	Overview		

The	Kaminario	K2	storage	array	is	a	general-purpose	storage	array	designed	to	consolidate	mixed	workloads.	ESG’s	
Economic	Value	Validation	process	revealed	that	the	K2	can	provide	significant	cost	savings	and	economic	benefit	
opportunities	when	compared	with	deploying	other	traditional	and	purpose-built	AFAs.	ESG	Lab	found	that	Kaminario	can	
help	organizations	save	in	three	primary	areas:	reducing	costs	related	to	traditional	storage	TCO	over	the	lifetime	of	the	
customer’s	storage	environment,	reducing	administrative	complexity,	and	providing	increased	business	agility	that	enables	
increased	productivity	and	expected	revenue	across	all	levels	of	the	organization.	

ESG	validated	Kaminario’s	economic	value	propositions	through	a	series	of	customer	interviews	with	a	variety	of	
organizations.	These	organizations	covered	a	range	of	industries	including	travel	and	entertainment,	software	
development,	and	healthcare.	

These	customers	revealed	how	the	K2	helped	to	reduce	storage-related	TCO	in	numerous	ways,	including:	

Traditional	Storage	Cost	Savings	

þ Lower	expected	cost	of	acquisition	over	the	lifetime	of	the	storage	environment.		
þ Less	capacity	and	lower	cost	per	GB	of	storage	due	to	the	global	selective	inline	deduplication	and	compression.	
þ Ability	to	consolidate	workloads	while	maintaining	performance	requirements	for	individual	workloads	due	to	

Kaminario’s	adaptive	block	algorithm.	
þ Less	hardware	to	deploy,	manage,	maintain,	and	support.	
þ Ability	to	scale	up	and	scale	out	in	a	predictable,	consistent,	and	simple	manner	without	overprovisioning.	
þ No	need	to	refresh	older	product	generations	(specifically	controllers)	while	the	storage	environment	grows.	
þ Less	hardware	deployed	results	in	reduced	maintenance	and	support	costs,	and	lower	cost	of	power/cooling/floor	

space.	
þ Assured	Performance	and	Assured	Capacity	program	acts	as	an	insurance	policy	against	potential	future	costs	

while	simplifying	planning.	

A	K2	storage	deployment	would	be	expected	to	provide	substantial	CapEx	savings	(hardware,	software,	and	
maintenance/support)	when	compared	with	an	equivalent	deployment	based	on	a	traditional	or	purpose-built	AFA.	Based	
on	low-cost	commodity	hardware,	the	K2	provides	a	lower	cost	of	acquisition,	satisfies	growth	requirements	with	less	need	
to	overprovision	for	capacity	or	performance,	and	never	requires	a	storage	refresh.	Kaminario	is	the	only	vendor	that	
guarantees	capacity—eliminating	the	possibility	of	purchasing	additional	capacity	to	accommodate	unexpected	scenarios.	
A	customer	can	expect	to	satisfy	requirements	with	less	hardware,	further	reducing	maintenance,	power,	cooling,	and	
floor	space	costs.		

Customers	noted:	

“With	Kaminario,	we	found	that	we	could	go	all-flash	and	get	the	extra	benefits	of	the	array	even	
beyond	performance	at	a	very	similar	price	that	we	could	get	with	a	hybrid	solution	(HDD+SSD).”			

“What	we	were	able	to	get	from	Kaminario	was	more	than	what	we	were	able	to	get	from	(other	
competitive	vendors)…double	the	value	for	the	cost.”	

“..we	got	the	Ferrari	at	the	price	of	a	Ford.”	

During	our	customer	interviews,	we	found	that	many	customers	shared	this	sentiment.	After	considering	their	AFA	options,	
customers	believed	Kaminario	would	provide	the	most	value	(mainly	in	terms	of	capacity	and	performance)	for	the	costs	
they	would	incur.	The	value	was	backed	up	by	the	results	of	any	proof-of-concept	tests	they	had	conducted.	The	customers	
also	noted	that	they	were	assured	by	the	fact	that	should	Kaminario	not	meet	the	capacity	guarantee	it	promised,	
Kaminario	would	provide	the	additional	capacity	needed	at	no	additional	cost.	
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Administration	Savings	

þ No	need	to	set	up	RAID	groups	due	to	Kaminario’s	K-RAID	implementation.	
þ Data	and	volumes	are	automatically	redistributed	within	or	between	K-blocks	when	adding	additional	capacity	

shelves	or	nodes.	
þ Easier	and	comprehensive	storage	administration	and	management	via	Kaminario’s	web-based	GUI.	
þ Real-time	and	continuous	system	health	monitoring	via	Kaminario	Clarity	enables	proactive	corrective	

measures	to	be	taken	by	Kaminario	support,	offloading	work	from	the	customer’s	IT	staff.	

Customers	specifically	noted	how	Kaminario	Clarity	has	greatly	helped	them	to	decrease	the	time	spent	by	IT	in	daily	
monitoring.	The	ability	to	spend	less	time	managing	storage	means	that	organizations	can	significantly	reduce	the	
operational	costs	of	managing	their	storage	environment,	freeing	up	IT	personnel	to	focus	on	other	areas	of	the	business,	
and	greatly	reducing	the	amount	of	time	spent	troubleshooting	and	resolving	performance	and	capacity	issues.	

Some	observations	included:	

“Operationally,	as	far	as	managing	the	array,	it’s	not	like	you	have	to	have	a	degree	in	storage	
technology	to	operate	the	system.”	

“	Definitely	a	lot	less	maintenance	than	some	of	the	more	traditional	SANs.	Basically,	it’s	a	lot	less	
trouble	in	terms	of	maintenance	and	provisioning.”	

“A	week	can	go	by	and	I	don’t	have	to	worry	about	(the	K-block)	doing	its	job…”	

Customers	reported	a	significant	reduction	in	the	number	of	hours	that	they	spent	managing	and	monitoring	the	K2	
deployment	versus	their	previous	storage	deployment.	Kaminario	eliminated	many	of	the	tasks	that	they	previously	had	to	
perform,	and	the	simple	interface	made	daily	administration	tasks	fast	and	efficient.	But	ESG	also	found	that	the	
operational	savings	extended	beyond	the	IT	department	for	many	organizations.	

Other	Benefits	and	Savings	

þ Quicker	time	of	deployment	with	faster	time	to	business	value	resulting	in	increased	revenue	streams.		
þ Lower	installation	costs	(fewer	professional	services,	internal	planning,	and	admin	time).	
þ Less	complexity	in	planning	and	ordering	frees	up	time	for	decision	makers.	
þ Fewer	performance-related	trouble	tickets	and	faster	resolution	of	support	issues	due	to	the	K-Block	resilient	

architecture	and	Clarity	means	increased	productivity	for	end-users.	

With	workloads	auto-balanced	and	Clarity	allowing	Kaminario	to	alert	customers	proactively	to	potential	business-
impacting	issues,	the	chances	of	those	issues	actually	occurring	decrease,	thus	eventually	lowering	the	number	of	trouble	
tickets	reported.	Kaminario’s	support	model	has	been	noted	by	some	customers	as	a	great	way	for	the	company	to	
establish	goodwill	and	loyalty.	

“If	there	is	an	issue	with	the	Kaminario	array	that	I	don’t	notice,	such	as	a	failed	disk,	Kaminario’s	
second	level	support	(via	Clarity™)	will	contact	me	proactively	and	advise	me	if	I	want	that	disk	replaced	
immediately.	This	support	allows	me	to	not	have	to	babysit	the	storage	array.”	

“You	don’t	have	to	be	thinking	in	the	back	of	your	mind	all	the	time	if	your	storage	is	working	properly.	
Someone	from	Kaminario	will	give	me	a	call	if	an	issue	arises	and	will	make	sure	that	I	am	aware	of	it.”	

The	Kaminario	K2	array	was	updated	in	January	2017	to	Generation	6,	with	hardware	improvements	and	additions	to	its	
VisionOS	software.		This	EVV	report	accounts	for	those	improvements.	
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Economic	Modeling	

ESG’s	Kaminario	K2	AFA	Economic	Value	Model			

ESG	leveraged	the	information	collected	through	vendor-provided	material,	public	and	industry	knowledge	of	economics	
and	technologies,	and	the	results	of	customer	interviews	to	create	a	five-year	TCO/ROI	model	that	compares	the	costs	and	
benefits	of	deploying	a	Kaminario	K2	storage	array	with	a	defined	present	mode	of	operation	(PMO).	The	PMO	is	defined	
as	a	“blend”	of	alternative	storage	solution	configurations	that	the	model	uses	to	compare	against	Kaminario	to	estimate	
potential	cost	savings	and	ROI.	Today,	the	model	allows	the	user	to	compare	a	K2	configuration	against	one	of	two	PMO	
options:	a	traditional	storage	array	populated	entirely	with	SSDs	or	a	purpose-built	AFA.		

The	model	considers	the	necessary	requirements	for	running	consolidated	VDI,	database,	and	general	server	virtualization	
workloads	with	an	implied	focus	on	performance-sensitive,	database-driven	applications.	Parameters	such	as	the	number	
of	users/desktops,	capacity,	performance,	and	expected	growth	define	these	requirements,	which	the	model	uses	to	size	
both	the	Kaminario	and	PMO	configurations.	The	model	calculates	and	reports	the	difference	between	the	Kaminario	and	
PMO	configurations	in	terms	of	storage	TCO	CapEx	and	OpEx	(cost	of	acquisition,	power/cooling/floor	space,	
support/maintenance,	and	administration)	as	well	as	additional	economic	benefits	derived	from	advantages	resulting	in	
improved	user	and	IT	productivity	and	faster	time	to	value.		

It	should	be	noted	that	the	data	and	conclusions	presented	in	this	report	reflect	the	output	of	ESG’s	economic	value	
analysis	based	on	the	specific	use	cases	and	assumptions	modeled	for	this	report.	ESG	acknowledges	that	changes	to	these	
assumptions	will	lead	to	a	different	set	of	results.	We	advise	IT	professionals	to	use	this	report	as	one	validation	point	in	a	
comprehensive	financial	analysis	prior	to	making	a	purchase	decision.	The	detailed	model	behind	this	analysis	also	forms	
the	basis	for	a	web-enabled	version	of	the	tool	with	simplified	inputs	available	on	Kaminario’s	website.	Kaminario	provided	
the	K2	pricing	assumptions.	ESG	obtained	other	IT	equipment	and	labor	cost	assumptions	from	publicly	available	sources	
such	as	IT	vendor	websites	and	published	price	lists.	ESG	acknowledges	that	list	prices,	configuration	details,	or	other	data	
used	as	inputs	may	vary	depending	on	information	sources.		

Example:	Using	the	EVM	to	Predict	Savings	for	a	Modeled	Organization	

To	illustrate	the	economic	advantage	of	Kaminario’s	storage	array	over	other	all-flash	storage	solutions,	ESG	ran	a	set	of	
assumptions	through	the	ESG	Economic	Value	Model.	The	modeled	scenario	was	based	on	typical	K2	deployments	and	
consisted	of	a	mixed	workload,	comprised	of	70%	transactional	database	workloads,	10%	VDI	desktop	workloads,	and	20%	
general	server	virtualization	workloads.	The	scenario	modeled	a	midmarket	organization	with	2,000	employees	deploying	
new	storage	(or	refreshing	its	traditional	storage	deployment)	to	consolidate	IT	operations.	The	requirements	for	the	VMs,	
performance,	and	capacity	are	discussed	in	detail	in	the	following	paragraphs	and	summarized	in	Figure	4.		
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ESG	assumed	that	this	organization’s	virtualization	environment	consisted	of	mission-critical	and	non-mission-critical	
databases,	a	virtualized	desktop	environment	for	300	employees,	and	several	other	applications	and	services	running	on	
VMs.	ESG	assumed	that	ten	large	databases	were	being	accessed	by	up	to	250	virtualized	servers	and	2,000	users	at	any	
point	in	time.	These	databases	and	virtual	machines	required	80	TB	of	usable	capacity	and	up	to	40,000	IOPS	to	handle	
“bursty”	workloads	at	peak	times	of	operation.	The	user	community,	capacity,	and	IOPS	requirements	were	all	expected	to	
grow	by	10%	annually.		

The	VDI	requirements	consisted	of	a	single	VDI	desktop	for	up	to	200	employees.	Each	desktop	required	30	GB	of	storage	
and	performed	a	moderate	workload	averaging	20	IOPS.	The	total	number	of	desktops	was	expected	to	grow	by	five	
annually,	with	a	10%	capacity	growth	and	a	near-flat	5%	IOPS	requirements.	Finally,	the	organization	maintained	150	other	
virtualized	server	applications	and	services	that	required	a	total	of	up	to	10,000	IOPS	and	15	TB	of	total	storage,	with	each	
requirement	growing	at	5%	annually.	These	applications	and	services	provided	access	for	up	to	5,000	users	(employees,	
partners,	customers,	and	web	users)	that	was	expected	to	grow	at	10%	annually.	

With	these	requirements,	the	ESG	EVM	calculated	that	by	deploying	a	single	Kaminario	K2	node	instead	of	another	next-
generation,	LUN-centric	all-flash	storage	array,	the	modeled	organization	could	expect	total	savings	and	benefits	of	around	
$564K	over	a	five-year	period.	These	savings	result	in	an	expected	ROI	of	82%	with	a	payback	period	of	27	months.	A	
summary	of	the	modeled	results	is	shown	in	Figure	5.	

Of	the	roughly	$564K	in	expected	savings	and	benefits,	roughly	$447K	is	expected	as	a	result	of	traditional	storage	CapEx	
and	OpEx	savings.	ESG’s	economic	model	predicts	58%	lower	cost	of	acquisition	and	52%	lower	cost	of	warranty	and	
maintenance.	This	difference	would	be	vendor-and	configuration-specific,	and	in	this	case	the	competitive	products	

Figure	4.	VM/Server,	IOPS,	and	Capacity	Requirements	for	the	Modeled	Organization	(Including	Growth)	

	
Source:	Enterprise	Strategy	Group,	2017	

Figure	5.	Summary	of	Potential	Savings	and	Benefits	Realized	with	a	Kaminario	K2	AFA	Deployment	

	
Source:	Enterprise	Strategy	Group,	2017	
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analyzed	were	minimally	configured.	Acquisition	and	support	cost	savings	would	be	even	greater	when	comparing	
traditional	storage	arrays	with	a	more	robust	configuration	designed	for	higher	performance.	The	detailed	storage	TCO-
related	savings	predicted	for	the	EVM	modeled	scenario	are	shown	in	Figure	6.	

Kaminario	provided	total	up-front	capital	expenditures	(hardware,	software,	maintenance/support,	and	installation	
services)	that	were	52%	lower,	while	at	the	same	time	providing	60%	lower	OpEx	spread	out	over	five	years.	This	lower	
operational	expense	consisted	of	lower	daily	management	costs,	as	well	as	50%	lower	power/cooling/floor	space	costs	
when	compared	with	an	alternative	AFA.	Figure	7	summarizes	some	of	the	storage-related	cost	savings	in	more	detail	
when	compared	with	the	PMO	solution.	

The	model	also	estimates	additional	economic	benefits	that	result	in	increased	productivity	and	revenues	at	various	levels	
of	the	organization.	ESG’s	model	estimates	that,	over	a	five-year	period,	costs	related	to	time	savings	are	approximately	
$117K.	The	estimate	includes	33%	lower	costs	due	to	IT’s	ability	to	resolve	support	issues,	58%	lower	cost	due	to	IT’s	ability	
to	monitor	storage	daily,	40%	lower	cost	of	deployment,	and	33%	reduction	in	time	rebalancing	workloads	due	to	
Kaminario’s	automatic	rebalancing.	The	model	also	conservatively	predicted	the	yield	from	reinvesting	savings	into	another	

Figure	6.	Summary	of	Storage-related	TCO	Savings	

	
Source:	Enterprise	Strategy	Group,	2017	

Figure	7.	Summary	of	Storage-related	TCO	Savings	

	
Source:	Enterprise	Strategy	Group,	2017	
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project	or	investment.	Assuming	that	the	reinvestment	produces	a	modest	5%	rate	of	return	over	five	years,	the	model	
estimates	an	additional	$35K	that	can	be	realized.	These	estimated	benefits	are	shown	in	Figure	8.	

	

Finally,	ESG’s	EVM	model	provides	insight	into	other	key	storage	purchasing	metrics.	While	many	organizations	typically	
consider	only	the	$/GB	provided	by	a	storage	solution,	caution	is	advised.	$/GB	will	fluctuate	greatly	depending	on	how	
capacity	and	cost	are	defined:	for	example,	usable	versus	used	versus	raw	capacity,	or	cost	of	acquisition	only	versus	all	
costs.	ESG’s	model	calculates	the	usable	capacity	$/GB	as	a	function	of	all	five-year	CapEx-	and	OpEx-related	costs	to	be	
$2.18/GB	for	the	Kaminario	solution	and	$4.97/GB	for	the	alternative	AFA	PMO.	The	EVM	model	also	calculates	that	a	
single	storage	administrator	can	easily	save	an	average	of	five	hours/week	in	managing	the	modeled	storage	configuration.	
Finally,	the	model	estimates	that	a	customer	will	be	purchasing	88%	less	raw	storage	using	a	Kaminario	solution	compared	
with	the	alternative	AFA	PMO.	The	key	metrics	for	the	modeled	organization	are	summarized	in	Figure	9.		

Figure	8.	Additional	Estimated	Economic	Benefits	Expected	from	Kaminario	Deployment	

	

Source:	Enterprise	Strategy	Group,	2017	
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The	Bigger	Truth	

As	flash	usage	continues	to	grow,	both	within	and	across	users	and	applications,	just	about	the	only	remaining	(albeit	
diminishing)	brake	on	its	progress	has	been	a	continued	perception	that	it	is	unjustifiably	expensive.	Both	qualitative	and	
quantitative	research	conducted	by	ESG	regularly	confirms	this.	Just	about	all	vendors	in	this	space	can	and	do	offer	partial	
or	nuanced	claims	that	their	systems	are	less	expensive	than	performance	disk.	This	ESG	Economic	Value	Validation	(EVV)	
produces	proof	that	Kaminario	can	deliver	the	necessary	and	compelling	economic	advantage,	not	only	against	traditional	
all-flash	deployments	and	relative	to	some	other	purpose-built	AFAs,	but	also	in	a	comprehensive	ROI	evaluation	(which	we	
saw	in	Figure	1	is	so	important	to	justifying	IT	decisions).		

Naturally,	any	model	is	only	as	good	as	its	assumptions,	which	is	why	all	the	assumptions,	which	err	toward	the	
conservative,	are	clearly	laid	out	in	the	EVV	model.	To	briefly	recap	the	impressive	findings:	The	ESG	EVV	process	was	used	
to	investigate	the	ways	in	which	a	Kaminario	K2	all-flash	storage	deployment	can	help	reduce	both	capital	and	operational	
expenses	over	a	three-	and	five-year	period	when	compared	with	both	traditional	and	purpose-built	all-flash	storage	
arrays.	ESG	validated	real-world	customer	savings	and	used	the	information	to	create	a	detailed	Economic	Value	Model.		

The	model	predicts	that	when	compared	with	a	blend	of	other	purpose-built	AFAs,	a	modeled	organization	could	expect	to	
save	a	total	of	over	$564K	in	combined	savings	and	potential	benefits	over	a	five-year	period	by	choosing	to	deploy	K2	all-
flash	storage.	This	would	result	in	a	return	on	investment	(ROI)	of	82%	and	a	payback	period	of	just	over	2	years.	These	
savings	and	benefits	were	even	greater	when	K2	was	compared	with	a	traditional	all-flash	storage	array.	A	significant	
portion	of	the	savings	was	attributable	to	the	fact	that	a	K2	all-flash	deployment	requires	that	less	hardware	be	deployed	
thanks	to	its	advanced	space-efficiency	methods	and	the	reduction	or	elimination	of	the	need	to	over-purchase	storage	
capacity	based	on	configuration	limitations,	performance	requirements,	the	need	to	separate	workloads,	or	the	need	to	
perform	product	refreshes.		

Although	not	reflected	in	the	EVV	results,	ESG	also	found	value	attributable	to	Kaminario’s	ForeSight	program.	This	
assurance	can	be	viewed	as	an	inclusive	“insurance	policy,”	lowering	the	risk	of	having	to	purchase	additional	capacity	later	
on	if	the	initial	deployment	does	not	satisfy	the	user’s	stated	requirements.	ESG	found	that	in	an	unforeseen	scenario,	
when	a	customer	is	forced	to	purchase	more	storage	to	meet	additional	capacity	requirements	on	other	AFAs	(due,	for	
example,	to	space	efficiency	savings	that	are	lower	than	expected),	the	value	and	ROI	of	Kaminario	increases.	In	a	practical	
operational	sense,	too,	the	extreme	scale-up	and	-out	flexibility	that	K2	offers	for	capacity	and	performance	makes	
pragmatic	planning—and	therefore	expenditure—easy.			

Kaminario	certainly	has	a	solution	that	can	address	the	key	challenges	that	purchasers	of	all-flash	array	solutions	face,	
whether	they	are	challenges	of	the	IT	market,	competitive	choice,	or	operational	certainty.	And	this	EVV	demonstrates	that	

Figure	9.	Key	Metrics	Summary	for	ESG’s	Three-year	Modeled	Analysis	

	
Source:	Enterprise	Strategy	Group,	2017	
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it	can	do	so	in	a	way	that	is	economically	compelling.	Moreover,	actual	and	potential	users	of	K2	storage	can	gain	comfort	
from	the	fact	that	Kaminario	backs	its	sales	with	some	of	the	industry’s	most	straightforward	and	broad	assurances,	not	to	
mention	many	years	of	in-the-field	practical	validation.	In	a	business	and	IT	environment	that	is	so	subject	to	change,	the	
combination	of	these	assurances,	the	EVV	results,	and	the	sheer	flexibility	of	the	K2	storage	means	that	Kaminario	(to	
adjust	a	well-worn	adage)	cannot	so	much	take	the	guesswork	out	of	buying	an	all-flash	storage	deployment,	but	can—
both	operationally	and	financially—entirely	safely	build	it	in.	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

All	trademark	names	are	property	of	their	respective	companies.	Information	contained	in	this	publication	has	been	obtained	by	sources	The	
Enterprise	Strategy	Group	(ESG)	considers	to	be	reliable	but	is	not	warranted	by	ESG.	This	publication	may	contain	opinions	of	ESG,	which	are	subject	
to	change	from	time	to	time.	This	publication	is	copyrighted	by	The	Enterprise	Strategy	Group,	Inc.	Any	reproduction	or	redistribution	of	this	
publication,	in	whole	or	in	part,	whether	in	hard-copy	format,	electronically,	or	otherwise	to	persons	not	authorized	to	receive	it,	without	the	express	
consent	of	The	Enterprise	Strategy	Group,	Inc.,	is	in	violation	of	U.S.	copyright	law	and	will	be	subject	to	an	action	for	civil	damages	and,	if	applicable,	
criminal	prosecution.	Should	you	have	any	questions,	please	contact	ESG	Client	Relations	at	508.482.0188.	

	

www.esg-global.com	 contact@esg-global.com	 P.	508.482.0188	

Enterprise	Strategy	Group	is	an	IT	analyst,	research,	validation,	and	strategy	firm	that	provides	market	
intelligence	and	actionable	insight	to	the	global	IT	community.		

©	2017	by	The	Enterprise	Strategy	Group,	Inc.	All	Rights	Reserved.	


