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Why do we need to manage
bandwidth?

Jncontrolle
Bandwidth

+——== P2P Upload
»—-=u P2P Download

= \o|P
o HTTP
s email

~a HTTP
-~ email
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QoS on RouterOS

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

e Why?
— Advanced HTB configuration
— Double limitation + Burst

— A lot of option and parameter = packet-mark

* Grouping, protocol, layer 7, connection size, traffic
detection, etc




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

BT 10.5Mbps
ey 1T
Token Bucket— Mikrotik Indonesia




Burst will
significantly improve
customer experience

as they feel the
connection is fast
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Token Bucket

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

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

* Concept of Token Bucket also implemented on
Linux.

* |t works like burst feature, but much simpler.




Winbox Configuration

MNew Simple Queue

General Advanced ’Stal:istics Traffic Total Total Statistics

Packet Marks: [ ] a
Target Upload Target Download
Limit &t: unlimited + | unlimited ¥+ | bits/s
Priority: |8 8
Bucket Size:

+|

default-small

+|

Queue Type: |default-small
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3| TOKEN RATE IS
BURST-LIMIT

BURST-THRESHOLD
BURST-TIME
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MAX-LIMIT

RATE

LIMIT-AT
LARGER THAN
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LIMIT-AT
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BURST-LIMIT?

TOKEN RATE IS
LIMIT-AT
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EXTRA TOKENS

| TOKEN RATE
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Token Bucket Algoritm
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http://wiki.mikrotik.com/wiki/Manual:HTB-Token_Bucket_Algorithm
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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

token-rate = max-limit

token-rate = limit-at

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

token-rate = burst-limit

if burst is active and allowed
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Token Bucket Algoritm

If traffic = token-rate

A

traffic will be delivered

If traffic < token-rate

Al
to

traffic will be delivered, and

ken 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.




B
Token Bucket Example

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

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

* 30Mbps will be delivered in ....... seconds:

Bucket Actual Token
Capacity Speed - Rate

200/ (30—-20) =200/ 10 = 20 seconds
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40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps

20 Mbit
20 Mbit
20 Mbit
20 Mbit
20 Mbit
20 Mbit
20 Mbit
20 Mbit
20 Mbit
20 Mbit
0
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200 Mbit
180 Mbit
160 Mbit
140 Mbit
120 Mbit
100 Mbit
80 Mbit
60 Mbit
40 Mbit
20 Mbit

0

0

40Mbps will be delivered in ....... seconds:

Traffic Token Deducted/ Token left at Speed
Speed Exceed bucket Delivered

40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
40 Mbps
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:

Bucket Token Actual
Capacity Rate - Speed

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?




Comparation

* |s token bucket really more efficient then burst
system?

* |t'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

Memory:/3553.4 MiB Uptime:|19:50:49 CPU:II% V| Hide Pass

Simple Queues | Interface Queues Queue Tree Queue Types
g = | ¢|| %8 (I |7 | 00 ResetCounters | 00 Reset All Counters
# I lName ]Target ]Uploa. o lDow. o l.lUpIoad Tx'[Dn:w-.unload v
S07 B simple-... 172.16.1.4 20M 20M 20.1 Mbps 20.1 Mbps <+
S06 B simple-... 172.16.1.5 20M 20M 20.1 Mbps 20.1 Mbps .
S05 B simple-... 172.16.1.6 20M 20M 20.1 Mbps 20.1 Mbps
509 & simple-... 172.16.1.2 20M 20M 20.1 Mbps 20.1 Mbps
S04 B simple-... 172.16.1.7 20M 20M 20.1 Mbps 20.1 Mbps
503 & simple-... 172.16.1.8 20M 20M 20.1 Mbps 20.1 Mbps
S01 B simple-... 172.16.1.10 20M 20M 20.1 Mbps 20.1 Mbps
508 & simple-... 172.16.1.3 20M 20M 20.1 Mbps 20.1 Mbps
s02 B simple-... 172.16.1.9 20M 20M 20.1 Mbps 20.1 Mbps
510 & simple-... 172.16.1.1 20M 20M 20.1 Mbps 20.0 Mbps
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\CPU
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cpul
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cpuz9
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It’s only 1% of CPU Load with Simple Queue
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Lets use (not) so fast
routerboard!
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Routerboard

Model:
Serial Number:
Current Firmware:

Uparade Firmware:

v Routerboard

230r3
034B01DE3ADS

1.3.8 (apr/02j200...

1.3.8 {(apr/02)200...



For bandwidth test \\ \ :



Bridge

Bridge ’Ports Filters MAT Hosts

—r

g | = Y | Settings bridge
lName / [Type lLZ MTU |Tx le lTx Packet (pfs) le Packet
R 4dbridger Bridge 1600 Obps Obps | 1
Bridge Ports Filkers NAT Hosts
: =] ||| |EF]|T
Bridge ports
|Interface / ]Bridge [Priority i lPath Cost [.]Role ll
............ tdetherS bridgel 80 10 designatedport
............ tdethere  bridgel 80 10 designatedport
Bridge Settings =] E3
Use IP Firewall oK
" | Use IP Firewall For YLAN
Cancel
|| Use IP Firewall For PPPoE
Allow Fast Path Apply

Bridge Fast Path Active

Use IP firewall

Bridge Fast Path Packets: [0

Bridge Fast Path Bytes: IU B
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Bandwidth Test (Running)

Protocol

Test To:

Local UDP Tx Size:
Femaote LDP Tx Size:

Direcktion:

TCP Connection Counk:
Local Tx Speed:

Remoke Tx Speed:

Bandwidth test on CCR
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Skark

v udp & bcp

Sktop

1500

Close

1500

biakh

*|
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Profile (Running)

Mew Window
Mame /s CPU Usage i
bridaing 0 105 B
cpul 39.5 I
ethernet 0 105 B
Firewall 0o 1.0
management 0 25|
networking 0 9.0
profiling 0 0.0
unclassified 0 35|
winbox 0 25|
9 items

Without queue |
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General  Advanced Statistics Traffic Total Total Statistics

MName: queuel
Target: [10.10.10.2 ¥ v
Dst.: 5o
[ Target Upload Target Download
I Max Limit: | 10M % [1o0m ¥ | bits/s

Simple Queues ‘ Interface Queues Queue Tree Queue Types

||| =] |<2]|]| 32| | Y m Reset Counters | 00 Reset all Counters

# MName Target Uploa... \Downlo... ... Upload Avag... Download &v... |Tc
10.10,10.2 10M 10M 10.0 Mbps 10.0 Mbps
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With queue
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Start

Stop

Close

Mew Window
Name /CPU Usage st
bridaing 0 145 *»
cpud 60.0
ethernet 0 65}
Firewall 0 35|
Firewall-mamt 0 0.0
management 0 551§
networking o 7008
queuing 0 215 8
P - - ’

11 items
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General IAdvanced Statistics  Traffic Total Total Statistics

Mame: |queue1

Target: |10.10.10.2

=+ Burst

Dst.: |

Target Upload Target Download

Max Limit: | 10M

| ¥/ [10m | %] bitsfs

~4— Burst

3| l14am

] ¥  hitsis

Simple Queue <queuel >

General Advanced ‘Statistics Traffic Total Total Statistics

Packet Marks: 1a

Target Download

]E bits/s

Target Upload

I[E] |unlimited

Lirnit AL: |unlimited

Priority: &

Parent: |none |E
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e With burst

Bl 7 Packet: 1585 p/s
R Packet: 1 760 pfs || | |

BT 10.1 Mbps

me ez [T
Bl 7 Packet: 1577 pjs
R Packet: 1853 pfs | |
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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 @ OJ©,

Comments and suggestions:

@ www.mikrotik.id 9, @mikrotik.indonesia

info@mikrotik.co.id . @mikrotik_id

@mikrotik.id YouTube Valens Riyadi

This license lets others remix, tweak, and build upon your work even for commercial purposes, as long
as they credit you and license their new creations under the identical terms. This license is often

compared to “copyleft” free and open source software licenses. All new works based on yours will carry
the same license, so any derivatives will also allow commercial use.
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