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Measuring IPv6

How	can	we	“measure”	the	uptake	of	IPv6?
– Alexa	Lists:	Dual	Stack	services

ISOC	360	Deploy	Pages

Steady	at	some	24%	of	sites	
for	the	past	5	months



Measuring	IPv6

How	can	we	“measure”	the	uptake	of	IPv6?
– IX	stats:	IPv6	traffic	stats

AMSIX	Traffic	Statistics

30%	increase	in	traffic	volumes	
over	the	past	12	months



What	should	be	be	looking	for?

• Generating	measurements	from	the	network	is	endless!
– There	are	many	aspects	of	the	network	infrastructure	that	can	be	
measured

• But	are	they	helpful	measurements?

• In	some	ways	measuring	the	infrastructure	is	getting	it	
backwards!

• If	we	want	to	know	what	users	can	(or	cannot)	do,	then	why	
not	measure	the	user?



User-Centric	measurements

• How	fast	is	your	Internet	connection?
• How	reliable	is	your	connection?
• How	fast	is	your	DNS	service?
• Can	you	retrieve	a	web	object	over	IPv6?
• Given	a	choice	of	IPv6	and	IPv4	what	protocol	will	your	
browser	prefer	to	use	to	retrieve	a	web	obejct?



Measuring	as	a	User

• How	can	we	“see”	the	Internet	as	users	see	it?
• One	approach	is	to	put	measurement	equipment	at	the	edge	
of	the	Internet
– RIPE	Atlas,	CAIDA	Archipelago,	Sam	Knows,	etc

• Another	approach	is	to	get	users	to	run	the	measurement	tests
– ICSI	Netalyser,	Google	M-Lab

• We	can	ride	on	the	back	of	a	widely	distributed	software	
platform
– And	insert	a	measurement	script	into	this	environment



We	use	Ads!



APNIC’s	Measurement	Technique

• Embed	a	test	script	in	an	online	ad
• Have	the	script	generate	a	set	of	URLs	to	fetch
– Each	script	uses	unique	names	to	avoid	caching	distortion

• Direct	all	the	DNS	and	the	HTTP	traffic	to	a	set	of	
measurement	servers

• Examine	the	traffic	profile	seen	at	the	server



How	We	Measure

We	use	an	online	ad	to	present	a	sequence	of	small	fetches	to	the	user’s	browser



How	We	Measure

The	sequence	of	tests	is	used	to	test	a	number	of	types	of	actions	including	fetches	of	IPv4,
IPv6	and	Dual	stack	



How	We	Measure
We	use	full	packet	capture		to	record	all	packet	activity	at	the	experiment’s	servers



How	Much	do	We	Measure?

14M -20M sample points per day! 



Measuring	IPv6

In	the	Ad	we	have	two	URLs:
– one	can	only	be	fetched	if	the	user	is	able	to	complete	the	fetch	
using	IPv6	- IPv6	“CAPABLE”

– Another	can	be	fetched	using	either	IPv4	or	IPv6	– we	are	interested	
in	which	protocol	is	“PREFERRED”	when	given	the	choice

We	count	the	results	and	group	it	by	economy	and	by	network	
per	day,	giving	up	a	long	term	picture	about	the	global	update	of	
IPv6	in	the	Internet	by	users



Where	are	we	today?

Originally	we	thought	that	the	Internet	would	avoid	
complete	IPv4	exhaustion	and	adopt	IPv6	while	there	was	
still	some	IPv4	left	in	the	unallocated	address	pools
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Global	Uptake	of	IPv6

Internet-wide use of IPv6 is around 16% today
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Where	are	these	IPv6	Users?



Where	are	these	IPv6	Users?



Where	are	IPv6	Users?



Which	ISPs	offer	IPv6?



Belgium



India



Germany



United	States



China



Asia	Ranking



Why	this	difference?

• Early	adopters	vs	later	adopters
– Later	adopters	do	not	have	a	broad	base	of	IPv4	installation,	and	
have	been	pushed	into	using	IPv6	as	the	common	infrastructure	with	
NAT64	edges	(Jio in	India	is	a	good	example)

– Early	adopters	are	not	forced	into	IPv6	and	can	wait
• Carriage	Economics
– The	economic	returns	in	deploying	IPv6	across	an	IPv4	infrastructure	
do	not	generate	new	revenues,	nor	generate	operational	savings	or	
generate	supply	efficiencies

– There	is	no	“adoption	pull”	effect	in	IPv6



Why	do	it	at	all?

We	don’t	think	we	can	make	IPv4	+	NATS	last	forever
Deploying	IPv6	is	a	case	of	timing,	not	choice
And	the	selection	of	timing	is	a	case	of	risk	determination:

Nobody	wants	to	shift	to	dual	stack	too	early	– that	incurs	cost	without	
revenue
But	nobody	wants	to	be	the	last	“IPv4-only”	network	either!



For	China

• Most	ISPs	in	China	are	being	cautious	and	waiting	to	see	what	
others	are	doing

• But	you	can	wait	too	long,	and	then	you	might	have	to	perform	
a	switchover	at	an	inconvenient	time

• Right	now	Chinese	ISPs	still	have	the	luxury	of	choice	in	when	
to	move	to	deploy	IPv6
– But	that	will	not	always	be	the	case!



That’s it!

http://stats.labs.apnic.net/v6


