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QoS concept
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Why	do	we	need	to	manage	
bandwidth?



QoS on	RouterOS

• MikroTik RouterOS is	one	of	the	most	
advanced	bandwidth	management,	
compared	to	any	other	brand.

• Why?
– Advanced	HTB	configuration
– Double	limitation	+	Burst
– A	lot	of	option	and	parameter	à packet-mark
• Grouping,	protocol,	layer	7,	connection	size,	traffic	
detection,	etc

Token Bucket– Mikrotik Indonesia 7



Burst

A	mechanism	to	be	able	to	provide	additional	
bandwidth	to	a	particular	client	if:
• Client	not	always	on	max-limit
• Additional	bandwidth	still	available	on	related	
parent	and	interface

Token Bucket– Mikrotik Indonesia 8



Happy	customer
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Burst	will	
significantly	improve	
customer	experience	

as	they	feel	the	
connection	is	fast	



Token	Bucket

• Since	RouterOS v6.35,	MikroTik introduce	
Token	Bucket.

• It’s	been	on	the	RouterOS engine	for	long	
time,	but	it’s	hidden	and	statically	set	to	0.1.

• Concept	of	Token	Bucket	also	implemented	on	
Linux.

• It	works	like	burst	feature,	but	much	simpler.
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Winbox Configuration
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Token	Bucket	Algoritm
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http://wiki.mikrotik.com/wiki/Manual:HTB-Token_Bucket_Algorithm



Bucket

• Bucket	capacity is	bucket	size	ratio compared	
to	max-limit.

• Example:	
–Max-limit	=	5Mbps
– Bucket	size	ration	=	3	(max	10)
– Bucket	capacity	=	5	*	3	=	15	Mbit

• When	the	calculation	start,	bucket
is	always	considered	full	of	token.	
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Token	rate
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token-rate	=	max-limit

if	limit-at	on	child	>	max-limit	on	parent	

token-rate	=	limit-at

if	burst	is	active	and	allowed

token-rate	=	burst-limit



Token	Bucket	Algoritm
If	traffic	=	token-rate All	traffic	will	be	delivered
If	traffic	<	token-rate All	traffic	will	be	delivered,	and	

token	will	be	added	to	the	
bucket,	as	much	as	the	
differences

If	traffic	>	token-rate Traffic	will	be	delivered,	and	
token	will	be	taken	from	the	
bucket,	as	much	as	the	
differences.	If	token	is	not	
enough/bucket	is	empty,	traffic	
will	be	delivered	as	token-rate.
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Token	Bucket	Example

• Max-limit	=	20M,	Bucket-size=10
àBucket-capacity	=	20	*	10	=	200Mbit

• Router	will	delivered	additional	(after	token-
rate)	200Mbit	traffic	without	any	limitation.

• 30Mbps	will	be	delivered	in	…….	seconds:

200	/	(30	– 20)	=	200	/	10	=	20	seconds
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40Mbps	will	be	delivered	in	…….	seconds:
Second(s) Traffic Token	Deducted/

Speed	Exceed
Token	left	at	

bucket
Speed	

Delivered

0 0 200	Mbit

1 40	Mbps 20	Mbit 180	Mbit 40	Mbps

2 40	Mbps 20	Mbit 160	Mbit 40	Mbps

3 40	Mbps 20	Mbit 140	Mbit 40	Mbps

4 40	Mbps 20	Mbit 120	Mbit 40	Mbps

5 40	Mbps 20	Mbit 100	Mbit 40	Mbps

6 40	Mbps 20	Mbit 80	Mbit 40	Mbps

7 40	Mbps 20	Mbit 60	Mbit 40	Mbps

8 40	Mbps 20	Mbit 40	Mbit 40	Mbps

9 40	Mbps 20	Mbit 20	Mbit 40	Mbps

10 40	Mbps 20	Mbit 0 40	Mbps

11 40	Mbps 0 0 20	Mbps
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Token	Bucket	Example

• After	the	bucket	empty,	traffic	will	be	limited	
to	token-rate	(20M)

• And	if	client	utilize	lower	then	token-rate,	for	
example	only	15Mbps,	bucket	will	be	full	of	
tokens	after	…..	seconds:

200	/	(20	– 15)	=	200	/	5	=	40	seconds
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How	about	burst?

• In	burst	calculation,	router	have	to	remember	
speed	per	queue	in	the	last	(burst-time)	
seconds.

• In	token-bucket,	only	token-rate	and	number	
of	tokens	in	bucket	will	be	considered.

• In	high	load	application,	token	bucket	might	
be	more	efficent then	burst.	Really?	

Token	Bucket– Mikrotik	Indonesia 19



Comparation

• Is	token	bucket	really	more	efficient	then	burst	
system?

• It’s	really	difficult	to	test:
– CPU	load	is	not	only	related	with	queue	
configuration,	but	the	size	of	traffic	delivered	by	
router

– Queue	is	very	efficient.	500+	simple	queue	with	
500mbps	only	make	1%	CPU	load.
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With	Simple	Queue

It’s	only	1%	of	CPU	Load	with	Simple	Queue
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Lets	use	(not)	so	fast	
routerboard!
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RB230
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RB44GV
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For	bandwidth	test
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bridge

Use	IP	firewall

Bridge	ports



Bandwidth	test	on	CCR
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Without	queue
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With	queue



Token	Bucket– Mikrotik	Indonesia 31

Burst

Token	
Bucket



With	burst

with	token	bucket
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Conclusions

• Token	Bucket	is	alternatives	to	burst	system
• Difference	of	efficiency	between	both	system	
is	still	very	small.
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Thank	you
Comments	and	suggestions:
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