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MikroTik Training Center

* The first MikroTik Training Center in Asia
Pasific, has more then 3500 participants (151
classes).

* Mikrotik Academy Coordinator.
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Recommended Resources

 CCR Status Update (Janis Megis — Video)
http://tiktube.com/video/GlJil3aqniCGJClqgpGnrGznrClGolGlo=

 Dynamic QoS on RouterOS v6 (Valens Riyadi)
http://mum.mikrotik.com/presentations/IT14/valens.pdf

* QoS on RouterOSv6 (Valens Riyadi)
http://mum.mikrotik.com/presentations/HR13/valens.pdf

e HTBvs PCQ (Valens Riyadi)
http://mum.mikrotik.com/presentations/HU11/valens.pdf

* QoS and Traffic Priorities (Janis Megis)
http://mum.mikrotik.com/presentations/CZ09/QoS_Megis.pdf

« HTB QoS (Valens Riyadi)
http://mum.mikrotik.com/presentations/US09/Valens-MUM?2009USA.pdf
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QoS concept

The process of measuring and controlling the communications
(traffic, packets) on a network link, to avoid filling the link to
capacity or overfilling the link, which would result in network
congestion and poor performance of the network.

 —



Why do we need to manage
bandwidth?
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l 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
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' HTB

* Mostly, Quality of Service implementation in
RouterOS is based on Hierarchical Token

Bucket

. HTB allows to create hierarchical queue
structure and determine relations between
parent and child queues and relation between

child queues

* RouterOS v6 support 1 virtual HTBs (global),
and one more just before every interface

 —




HTB Sample

Parent/ inner queue

Child = leaf queue
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Queue List

Simple Queues  Interface Queues Queue Tree | Queue Types

#[[=]

|:§.’I Reset Counters

| 00 Reset All Counters |

HTB Implementation Example

C—s——

IName ? IParent lPacket Marks ]Limit At (bits/s) lMax Limit (bits/s) IAvg. R... ]Queued Bytes IBytes |Packets ] v
S} queue_0 ether2 10M  Obps 0B 0B 0 DS
£ queue_1 queue_0 packet_1551 465904 9500k 0bps 0B 0B 0 il

£ queue_2 queue_1 packet_9220 268289 9600k 0bps 0B 0B 0

% queue_17 queue_2 packet_8507 613074 6600k 0bps 0B 0B 0

% queue_41 queue_17  packet_8440 371117 1800k 0bps 0B 0B 0

S queue_6 queue_2 packet_2299 687353 3800k 0bps 0B 0B 0

S queue_18 queue_6 packet_1165 366627 6400k 0bps 0B 0B 0

S queue_23 queue_18  packet_1093 538294 5400k 0bps 0B 0B 0

S queue_3 queue_0 packet_3333 166813 9400k 0bps 0B 0B 0

£ queue_16 queue_3 packet_6309 529294 6300k 0bps 0B 0B 0

3 queue_27 queue_l16  packet_8970 562428 4600k 0bps 0B 0B 0

% queue_46 queue_27  packet_1154 420425 800k 0bps 0B 0B 0

£ queue_31 queue_l6  packet_8523 563538 3800k Obps 0B 0B 0

% queue_37 queue_16  packet_8389 376173 2600k 0bps 0B 0B 0

% queue_40 queue_37  packet_3521 704434 2M 0bps 0B 0B 0

% queue_42 queue_40  packet_2889 430111 1600k 0bps 0B 0B 0

% queue_39 queue_l16  packet_3281 227458 2200k 0bps 0B 0B 0

£ queue_22 queue_3 packet_9689 370291 5600k 0bps 0B 0B 0

% queue_43 queue_22  packet_9101 607074 1400k 0bps 0B 0B 0

£ queue_8 queue_3 packet_3057 644987 8400k 0bps 0B 0B 0

% queue_9 queue_3 packet_9444 433143 8200k 0bps 0B 0B 0
% queue_35 queue_9 packet_6885 149412 3M 0bps 0B 0B 0 -

% queue_44 queue_9 packet_6940 508058 1200k 0bps 0B 0B 0

S queue_4 queue_0 packet_1485 587640 9200k 0bps 0B 0B 0

% queue S queue_4 packet_8908 661059 M 0bps 0B 0B 0

S queue_13 queue_5S packet_8132 746955 7400k 0bps 0B 0B 0

% queue_26 queue_13  packet_8397 692964 4300k 0bps 0B 0B 0

% queue_34 queue_13  packet_1227 483167 3200k 0bps 0B 0B 0

% queue_36 queue_13  packet_7635 412515 2800k 0bps 0B 0B 0

MTCTCE - Sys-DataCom - Citraweb
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Queue Parameter

* |imit-at (CIR)

* max-limit (MIR)

* burst (threshold, limit, time)

e queue type (FIFO, RED, SFQ, PCQ)
* parent
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parent max-limit 10mbps
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parent max-limit 10mbp
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parent max-limit 10mbp

QoS on Multicore — Mikrotik Indonesia 16



without e?ﬁ:, with 10mbps link
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Without parent, limit-at
and priority will be
ignored




Burst
allowed

Burst-time
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. Burst

e Burstis one of the best ways to increase HTTP
performance

| e Bursts are used to allow higher data rates for
a short period of time

* If an average data rate is less than burst-
threshold, burst could be used (actual data
rate can reach burst-limit)

 Average data rate is calculated from the last
burst-time seconds

 —




Burst Example

MTCTCE - Sys-DataCom - Citraweb

Limit Ak:
Max Limit:

Burst Limit:
Burst Threshold:

Burst Time:

 \We can set different limit and burst for
each leaf.

» Certain burst parameter will make “normal”
customer think their bandwidth fast.

1M

SM

Z2M

w bits/s
A bits/s
4 bits/s

4 bits/s
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b Queue & Multicore Processing

* Packets spend most part of the processing time
waiting in queues.

' * |In order not to waste CPU core cycles on waiting,

current core will just leave packet in the queue.

|« Packet will be taken out of the gueue by random

CPU core, that works on that queue at the time.

* |In short: queues shuffles packet assignments to
CPU cores.




b Packet Flow Change

* |[n RouterOS v5.x there was several places
where packets were queued, so CPU core
| assignments shuffle happened several times

* |In RouterOS v6.x QoS system was redesigned
so that queuing happens in the same place
respectively to other processes in the router —
at the end.




HTB in RoS v5

. — Connection Mangle Destination b
Prerouting | | = | | HotSpot-In + Tracking Prerouting + NAT al-
Inout Mangle Filter
P Input Input
— =
— _ — ~ Bridge” — _ e Mangle Filter .
Forward — \Dgcisicp/ /—+ TTL=TTL-1 + Forward + Forward + Accounting
=
Outout w— _ — ~ Bridge” - _ Connection Mangle Filter Routing
P = ™ -Decision — - Tracking Output Output Adjustmen
. — Mangle Source || HotSpot
Postrouting | | = Postrouting m NAT + NAT
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PREROUTING

INPUT

FORWARD

OUTPUT

POSTROUTING

HTB in RoS v6

CONNECTION MANGLE
MANGLE - FILTER HTB GLOBAL SIMPLE
INPUT INPUT (QUEUE TREE) QUEUES

MANGLE

FILTER

BRIDGE  / , -

/ DECISION TTL=TTL-A /L) FORWARD [P rorwarRD [~ ACCOUNTING
BRIDGE »| connecrion | f wancie »|  FILER ROUTING
DECISION TRACKING OUTPUT OUTPUT ADJUSTMENT
MANGLE HTB GLOBAL SIMPLE

posTROUTING [~ SRCNAT  [=—J»| HOTSPOT-OUT (QUEUE TREE) QUEUES
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Queue Tree on Multicore

* Whole HTB tree from Kernel perspective is and
will be one queue so only one CPU core can work
on HTB at the same time.

|« Same optimization as in simple queues (at least
32 top-level queues, faster matching) will come
to queue tree in one of the next versions.

* Suggestions:

— Use Interface HTB as much as possible to offload
traffic from HTB “global”

— Use simple queues

 —



Queue Change in 6.19

* |n RouterOS v6.19 MikroTik introduced a software
patch to improve queue performance

* Before CPU core just left packets in the queue and
' random other core was taking them out “later”.

* Now CPU core that leave packets in the queue will
have to take some packets out, in the same instant
moment.

* |n case when queue limit is not reached, same packets
will be left in and taken out of the queue by the same
CPU core, making this process seamless

 —



Lab Test

2 CCR 1036 are doing traffic generator
through 1 CCR 1036, routing mode.

QoS on Multicore — Mikrotik Indonesia 28

s



Traffic Generator

Each machine sending
10 streams

(each 25mbps),

from 10 different ip
addresses,

to 10 different ip

addreses.

s
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Quick Start {Running) =] E3
Test10: |3 | Start
Stream: | { = | Stop |

Port: | 1 v Close
Interface: ] I =
Packet Size: 1480 | &
512 |4
PPS: | i
MBPS: |25 | &
Tx Template: |temp1 B3
|temp2 “ ;{ s
temp3 =%
ltemp4 |25
ItempS “ 3; s
tempé Hﬂ —
]temp? ]rﬂ s
'tempS H ¥ l 3
temp3 1=]4
Itemplo “ ;I s
|Seq / iID ITx Rate {Rx Rate ILost Packets ILost Rate ! 2
121 2 24,9 Mbps 20.6 Mbps 1063 4.3 Mbps .
121 3 24.9 Mbps 20.6 Mbps 1062 4.3 Mbps
121 4 24.9 Mbps 20.6 Mbps 1063 4.3 Mbps
121 5 25.0 Mbps 20.6 Mbps 1064 4.3 Mbps
121 6 24.9 Mbps 20.6 Mbps 1062 4.3 Mbps
121 7 25.0 Mbps 20.6 Mbps 1064 4.3 Mbps
121 g 24.9 Mbps 20.6 Mbps 1062 4.3 Mbps
121 9 25.0 Mbps 20.6 Mbps 1064 4.3 Mbps
121 TOT 249.9 Mbps 206.0 Mbps 9972 43.9Mbps |
TOT 1] 24.9 Mbps 19.9 Mbps 51 646 5.0 Mbps
29




Without any configuration

admin@192.168.130.2 (Router-DUT) - WinBox v6.27 or'l CCR1036-12G-4S (tile) |

»

Memory: 3581.2 MIB Upbime:|18:56:45 | CPU: 0%

Interface ‘Ethernet  EolP Tunnel TP Tunnel GRE Tunnel WLAN WYRRP Bonding LTE
+=| [v[xl[a[¥ Fin

Name Type L2MTU  Tx Pac ¥
R <ivetherd Ethernat 1590 250.2 Mbps 250.2 Mbps -
R 4rether] Ethernet 1590 250.2 Mbps 250.2 Mbps
RS <petherl2 Ethernet 1590 o Mbpe 100 S kbpe
R £ridgeremote  Bridge 1550 2.1 Mbps 79,4 kbps
RS 4ipetheril Ethernet 1590 41,8 kbps 26.8 kbps
RS Ethernst 1590 41.8 kbps 26.8 kbps

Ethernet 1590 0 bos 0 bos
QoS on Multicore — Mikrotik Indonesia 30

L ———— N—— J




Mangle

* We need to create firewall mangle if we use
gueue tree to marking the packet for each queue.
' /1p firewall mangle

add action=mark-packet chain=prerouting \
new-packet-mark=packet-src-0.255 \
passthrough=no src-address=172.16.0.255

add action=mark-packet chain=prerouting \
new-packet-mark=packet-dst-0.255 \
passthrough=no dst-address=172.16.0.255

* Correlation between packet-mark and cpu-load?

 \—
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Where Conn-Mark?

 Should we use connection-mark before
packet-mark in firewall mangle?

* Yes.
But in this lab test, we want to see with how
many plain packet-marks a CCR can survive.

LaZ‘er, I Zest wnth COhn*Mar,é, a/most same result.
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Firewall - Mangle

—

Firewal EIII!
Filter Rues NAT Mangle  Service Ports Connections Address Lists Layer7 Protocols
"'_I-I §¢’x| ”_ _Y‘ loo Reset Counters l 00 Reset Al Counters I | Find | |al E]
t_ 'ﬁct!gg__ jg.h_qlp____ T§[c_.~{\g‘d.t_e_s_s_ Iost Address TProt... tSrc.Pm [Dst.Port [ln.lnt... [ou.-v
773 & # ma... prerouting 172.16.1.125 | &
¥k 2 # ma... prerouting '2.16.1.124
775 X Z ma... prerouting 172.16.1.1
776 < ma... prerouting 172.16.1.123
777 Zma.., prerouting 172.16.1.123
778 <+ ma... prerouting 172.16.1.122
779 ' ma... prerouting 172.16.1.122
760 S ma... prerouting 172.16.1.121
781 < ma... prerouting 172.16.1.121
782 Zma.., prerouting 172.16.1,120
783 < ma... prerouting 172.16.1.120
784 S ma... prerouting 172.16.1.119
765 S ma... prerouting 172.16.1.119
786 #ma... prerouting 172.16.1.118
787 /maon WMN 172.‘6.'.1!8 ‘.<
. ’
1024 items {248 selected)
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Graphs
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608 Mangle =2 48% CPU Load

admin@192.168.130.2 (Router-DUT) - WinBox v8.27 on CCR1036-12G-4S (tile)

Memory:[3560.9 MIB Upbime:|19:29:2

‘CPUMS% v

Hde Passwords E () |

=] E3 = E3)
Interface ]s&unet EolP Tunnel IPTunnel GRE Tunnel VLAN YRRP ... Smple Queves  Interface Queues Queue Tree |Queue Types IT\ Find
& |7| % E] ﬁ +H—\ v [x\ |W| 00 Reset Counters | 00 Reset Al Counters | [Ilecru Tlosd... v[RQ(®) |+
' Name H < ]Rx TxPac... RxPac... TxOra ¥ [Name / ]Parent [Padu ]met( [Max Limk... Avg. R... Queued Bytes ¥ Eﬁ:gg £ :3
R ¢lvethert 248.6Mbps  248.3Mbps 56734 56653 - 8 queue-ds... dobal pa 20M  Obps el w2t 97 a5
R 4pethers 248.3Mbps  248.6Mbps 56651 56732 T & queu=-ds... dobal cket 20Mm  Obps || cpui3 9% %
RS sivetherl? 7.6Mbps  320.3 kbps 647 529 & queos-ds... dobal ke 20M  Obps 0 cpud ap 88
R fbridge-re... 7.6Mbps  255.5kbps 641 520 8 queoe-ds... dobal packe 20M  Obps 0 cpul a9 a2
RS eivetherl0 14,9 kbps 27.0 kbps 26 3 & quzo=-ds... dobal acke 20M ) bps ' cpu2 89 a1
RS slvetherit 14.9kbps  27.0kbps 26 3 & queue-ds... dobal packet.. 201 Obps 0 cpuo 88 82
| sivether2 Obps 0bps 0 0 % M quevs-ds... dobal scket.. 20M __ Obps A cpus 88 83
e9ether3 0 bps 0 bps 0 0 [%  Squeus-ds... dobal packet., 20M  Obps 0 cpu3s 88 83
¢{petherd 0bps Obps 0 0 % $queve-ds... dobal packet.. 20M Jbps 0 cpud2 a4 72
¢ivethers 0 bps 0 bps 0 0 & quzo=-ds... dobal acke 20M Ibps : cpu24 83 83
sivether7 0bps 0 bps 0 0 #& queoe-ds... dobal 20M  Obps | cpu3t 83 73
¢ivethers Obps 0bps 0 0 8 quzo=-ds... dobal B 20M  Obps ! cpul 81 75
¢ipethere 0bps 0bps 0 0 - & queu=-ds... dobal L 20M Jbps 0 cpu23 75 66
#lp<fpl 0bps 0 bps 0 0 :]JZ_Z ds... dobal packe 20M Jbps 0 cpud+ 65 65
PN | quews-ds.., dobal ke 20M ) bps 1—
n:ai?i 22: 2:5 2 2 * - ‘ le  cobal 20ra 1[ . ® || cputd 37 5
cpus 35 4
Firewal IO pESS zzzg g: 33
Filter Rues NAT Mangle |Service Ports Connections Address Lists  Layer7 Protocols cput? 19 0
— . cpu2? 19 0
G E] i E] E j |oo Reset Counters l 00 Reset All Counters l ‘» | all [3] :93"9 - IU?OO I [' cpuzs 19 0
- ] 5
‘Action _Chan \Src, Address [Dst Address  Prok... Src. Port JDst Port lln. Int... [M' blcsgthg 0.0 z::gg :3 g
412 Zma... prerouting 172.16.0.49 + | firawal S0.6 W cpu33 19 0
41 Z ma... precouting 172.16.0.49 idke 3.4 I cpull 18 0
414 Z ma... prerouting  172.16.0.4 management 0.4 | cpull 18 0
415 %X #ma... prerouting 172.16.0.48 networking 35| cpulb 18 0
416 Zma... prerouting  172.16.0.47 profiing 28| cpull 18 0
417 #ma... prerouting 172.16.0.47 unclassified 29| cpuls 13 0
418 Zma.. prerouting  172.16.0.46 || winbox 0.1 | cpul4 1 4
419 #ma... prerouting 172.16.0.46 cpuzé 11 0
420 #ma... prevouting 172.16.0.45 cpu29 8 0
421 S ma... prerouting 172,16.0.45 cpui2 3 1
422 #ma... prerouting 172.16.0.44 cpu? 0 0
423 Zma... prerouting 172,16.0.94
424 #ma... prerouting 172.16.0,43




640 mangles =2 100% CPU lo

_—
Memory:|3561.8 MB Uptime:|19:34:54 CPU:[100% Hide Passwords () ¢
[=]{E3 [=] [=]|E3
Interface | Ethernet EoIP Tunnel IP Tunnel GRE Tunnel YLAN VRRP ... Simple Queues  Interface Queues Queue Tree ‘ Queue Types -
El B E @ - E E @ @ [ 00 Reset Counters ‘ [ 00 Reset All Counters ‘ l Find l ICPU lLoad ’«"]IRQ (%) HV
lName ” .ITx \‘]Rx lTx Pac... IRx Pac... ]Tx Dro| ¥ [Name ’ IParent [Packet... ILimit At(... IMax Limit. .. IAvg. (oo [Queued Bytes ¥ Epﬁ? :gg gg
R <ivether 178.0Mbps  176.2Mbps 40451 40022 «f[|x Maueue-ds... global packet... 20 0 bps O cguz 100 100
R <ivethert 176.2Mbps  178.1Mbps 40023 40453 ] 8 queue-ds... global packet... 0bps I [ 100 9%
R 4tbridge-re... 713.3 kbps 36.6 kbps 68 76 8 queue-ds... global packet... 0 bps 0 cp,_,4 100 100
RS  4ivether12 666.0 kbps 55.4 kbps 65 90 8 queue-ds... global packet... 0 bps 0 cpus 100 100
RS  ¢ivetherll 15.5 kbps 31.3 kbps 27 3 2 . global packet... 0bps 0 cp,_,s 100 100
RS  4ivether10 15.0 kbps 22.3 kbps 26 2 2 . glabal packet... 0 bps 0 cpu7 100 100
ether? 0bps 0 bps i} i) % ¥ queue-ds... dlobal packet... 0 bps 0 cpu8 100 100
<ivether3 0bps 0bps 0 0 % fqueue-ds... global packet... 0 bps 0 cpug 100 100
<ivetherd 0bps 0bps 0 0 x  #queue-ds... global packet... 0 bps 0 cp,_,w 100 100
¢ivethers 0 bps 0bps 0 0 & queue-ds... global packet. .. 0 bps 0 cpu“ 100 100
4ivether? 0 bps 0bps 0 0 & queu . global packet.. 0 bps 0 cpu12 100 99
4ivethers 0bps 0bps 0 0 # queue-ds... global packet... 0 bps g cgu13 100 100
<ivethers 0 bps 0bps 0 0 || & queue-ds... dlobal pac 0 bps S cpura 100 100
4iosfpl Obps 0bps 0 0 % #queue-ds... global packet.. 0 bps 0 cpuls 100 100
<ivsfp2 0bps 0bps 0 0 Fil|* #queue-ds... global packet... 20M 0bps ol <P
&' cFr2 N hne ke n n * auaic.de alabal nackak 200 0 boc 0] J cput6 L L
. » P | I » cpul? 100 100
" ol x ed IIJ packets queued Egz:g :gg :gg
Filter Rules  MAT Mangle ‘ Service Ports  Connections  Address Lists  Layer7 Protocols [=]/E3 Egzg? :gg 133
E E E ’ 00 Reset Counters l I 00 Reset All Counters ‘ [Fing ] [all [#] INa_me;  |Usage [ [~ cpuzz 100 100
bridging 0.0 cpu23 100 99
# | |action |Chain Src. Address  |Dst. Address  |Prot... |Src. Port  [Dst. Port |In. Int... 0wl ¥ | || Firewall 95.4 cpu24 100 100
3 . #ma... prerouting 172.16.0.68 + | Fflash 0.0 cpu2s 100 100
# ma... prerouting 172.16.0.67 | idle 0.0 cpuzé 100 100
# ma... prerouting 172.16.0.67 management 0.1 ] cpu2? 100 100
# ma... prerouting 172.16.0.66 networking 38| cpuzs 100 100
# ma... prerouting 172.16.0.66 profiling 03] cpu2g9 100 100
¥ #ma.. prerouting 172.16.0.65 |} routing 0.0 cpu30 100 a5
351 ¥ #ma... prerouting 172.16.0.65 || unclassified 0.0 cpu3l 100 99
382 #ma... prerouting 172.16.0.64 winbox 0.0 cpu32 100 100
383 < ma... prerouting 172.16.0.64
. cpu33 100 100
384 #ma... prerouting 172.16.0.63
- cpu34 100 97
385 #ma... prerouting 172.16.0.63 pu3s 100 100
386 #ma... prerouting 172.16.0.62
387 & ma... prerouting 172.16.0.62
388 #ma... prerouting 172.16.0.61
389 #ma... prerouting 172.16.0.61 —
39N & ma nrernutinn 172 1A.0.A0 T I w7 | I s




What next?

* The previous test is only mangle (packet-mark), we
need to test with queue tree (512 rules).

* We use only 512 mangles, it was 24% CPU load.

/queue tree

add max-1imit=20M name=queue-src-1.1
packet-mark=packet-src-1.1 parent=global
queue=default

add max-1imit=20M name=queue-dst-1.1
packet-mark=packet-dst-1.1 parent=global
queue=default

 —



Jueue List

Smple Quaves  Interface Queuss Queue Tree |Quoue Types
:+ I-‘ ‘¢“8| a IYI [oo Reset Counters l.ooResetMCombers | Find
Name Parent Packst.,, [MaxUmit.,. Avg.Rate © | Bytes  Packetsw

& queve-sic-1.3 gobal packet... 20M 20,1 Mbps . 1666 ... 3508( e
8 qu=u=-src-1.7 gobal packet... 20M 20.1 Mbps . 168.6 ... 3508¢
& queus-sic-1.8 gobal packet. ., 20M 20.1 Mbps . 166,6 ... 3508
8 queue-src-1.9 gobal packet... 20M 20.1 Mbps . 1€6,6... 3508

8 queus-src-1.10  gobal packst. ., 20M 20.1 Mbps . 1666 ... 3508

& queue-src-1.5 dobal packet. ., 20M 20.1 Mbps . 166,6,,. 3508

8 quaus-src-1.4 gobal packet... 20M 20.1 Mbps . 166,6... 3508

& queus-sic-1.6 gobal packet. ., 20M 20.1 Mbps . 166,6 ... 3508

& queue-src-1.2 gobal packet... 20M 20.0Mbps . 166.5... 3506

8 quau=-src-1.1 gobal packst. ., 20M 20.0Mbps . 166.3... 1189
8 queue-src-1,.100  gobal  packet. 2S6bps . 2608

Ty

8 qu=ua-dst-0.0 Jobal packet. .,

0
f
—
o
0
. i

......................................................................................................................................................

8 qu=u=-dst-0,100
‘ e e s ded O 1014

Jobal

L‘J ..l I 200 -l!AIM

'

|1024 ibems (1 select... [286.! KiB |491 packets queued
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CPU Load

 With 512 mangles + without queue tree, we
had 24% CPU load.

 With 512 mangles + 512 queue tree, we had
43% CPU Load (almost double).

Memory: 3561.0 MIE Upbme: 19:44:47 CPU: 43%

Usage

e But, on Tools — Profile, load
for queue is still low.

management
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Simple Queue

 Matching algorithm has
been updated

— based on hash
— faster miss-matches

* Optimal performance on
Multi-core devices requires
at least 32 top level simple
gueues, so that queuing
process can be distributed

properly

QoS on Multicore — Mikrotik I\(

Reset Counters

00 Reset A

Rx Max Limit | Tx Max Limit
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M
1
M
M
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M
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M
M
™
™
M
M
M
M
M
M
™
M
M
M
™
M
™

0 packets queued

Simple Queues | Inteface Queues Queue Tree Queue Types
I =]

# Name Target
24967 {8 queue243963 44100218
24968 Bqueue24969  4.4.100.219
24969 {8 queue24970 4.4.100.220
24570 {8 queue24971 4.4.100.221
24571 {8 queue24372 44100222
24972 {8 queue24973 44100223
24973 Baqueue24974  44100.224
249574 Bqueue24975  4.4.100.225
24975 8 queue24976 44100.226
24576 Bqueue24977  4.4.100.227
24377 {8 queue24978 44100228
24378 {8 queue243979 44100.229
24979 8 queue24930 44100230
24380 {8 queue24981 44100.21
24981 {8 queue24982 44100232
24982 {Bqueue24983 44100233
24983 {8 queue24984 44100234
24984 {8 queue24985 44100.235
24985 {8 queue24986 44100236
24986 {8 queue24987 44100.237
24987 {8 queue24988 44100238
24988 {8 queue243983 44.100.239
24989 {8 queue24330 4.4.100.240
24330 8 queue24991 4.4.100.241
24991 Baqueue24992  4.4100.242
24992 fBqueue24993  4.4.100.243
24993 {Bqueue24994 44100244
24994 {8 queue24995 4.4.100.245
24995 {8 queue24396 44100.246
24996 {Baqueue24997  4.4.100.247
24997 {8 queue24998 44100.248
24998 R queue24999  4.4.100.249
24999 {Bqueue25000 4.4.100.250

25000 tems ) 0 B queued
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Let’s try Simple Queue

e We add 512 simple queues :

/queue simple add max-1limit=20M/20M
name=simple-queue-1.1 target=172.16.1.1/32

Queue List E EI!
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Simple Queues ’ Interface Queues Queue Tree Queue Types
g = & 8| (| Y| 00 ResetCounters || 00 Reset All Counters
# | |Name lTarget lUpIoa. - |Dow. i | .|Upload TlDownload o
S07 B simple-... 172.16.1.4 20M 20M 20.1 Mbps 20.1 Mbps »
S06 & 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
S09 & 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
S03 & 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
S08 & 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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With Simple Queue

Memory: 3553.4 MB Uptime:|19:50:49 CPU:ll% V| Hide Pass:
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Simple Queues ’ Interface Queues Queue Tree Queue Types
g = & 8| (| T | 00 ResetCounters || 00 Reset All Counters
# I IName [Target [Uploa. o |Dow. i H Upload ‘F[Download v
507 & 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 |
505 & simple-... 172.16.1.6 20M 20M 20.1 Mbps 20.1 Mbps
S09 B simple-... 172.16.1.2 20M 20M 20.1 Mbps 20.1 Mbps
S04 & simple-... 172.16.1.7 20M 20M 20.1 Mbps 20.1 Mbps
S03 B simple-... 172.16.1.8 20M 20M 20.1 Mbps 20.1 Mbps
501 & simple-... 172.16.1.10 20M 20M 20.1 Mbps 20.1 Mbps
S08 B simple-... 172.16.1.3 20M 20M 20.1 Mbps 20.1 Mbps
502 & simple-... 172.16.1.9 20M 20M 20.1 Mbps 20.1 Mbps
510 B simple-... 172.16.1.1 20M 20M 20.1 Mbps 20.0 Mbps

e ssss—

I'f

Queue List E !3

\CPU

ILoad...Yﬂl

cpuzl
cpuzg
cpuls
cpul

cpu4

cpul?
cpul

cpull
cpuzz
cpuz9
cpu3l
cpu3z
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It’s only 1% of CPU Load with Simple Queue
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Why Simple Queue?

With simple queue, we don’t need to use mangle
(mangle required a lot of CPU resources).

Simple Queue in v6 has more efficient hashing
process.

For non dedicated services, you can use burst
feature.

In Queue tree, all queue rules under one
interface parent will processed by one CPU core.
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Conclusions

* For low bandwidth network, overloaded pipe,
use:

— combination of packet-mark
— gqueue tree, HTB, and burst

* For high throughput backbone access:

— use multicore router:

* CCR36—-72 core
* Intel base quad core Xeon (8 thread)

— simple queue (no parent)

QoS on Multicore — Mikrotik Indonesia
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Thank you

Comments and suggestions:

Valens Riyadi (valens@mikrotik.co.id)
@valensriyadi

@ 06

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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