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SwOS

* YnpaBnaeTca To/NbKO Yyepe3 web-uHtepdenc
 loctyneH no MNDP

6 MikroTik SwoS - Internet Explorer _ =
@_’\ | |;~3 http: /192, 168.88.20/index. html=link Ox| 4 2 MikroTkSnOS X | A
MikroTik SwOS  Logo

\EH?H Forwarding H Statistics H VLAN H VLANs ” Static Hosts H Hosts H SNMP HHH System }

Portl Port2 Port3 Port4 Port5
Link
Enabled [V ™ ™ I ™
Link Status  no link link on no link no link no link
Auto Negotiation [ ] ™ i ™
Speed 100
Full Duplex no yes no no no
Flow Control [ ™ ™ ™ v
\ Discard Changes ! Apply A
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* KommyTaTtop aoctyneH no |IP-aapecy us

apyrnx ceten!

SwOS

Using MikroTik Switches

£ MikroTik SwOS - Internet Explorer =8
@_’\ )@ |@ http://192.168.88.20/index. htmlzsystem 0| 42| @ MikroTik sw0s X |_] ok
MikroTik SwOS i
‘WHKH Forwarding H Statistics H VLAN H VLANS H Static Hosts H Hosts H SNMP ||H’lm‘
General p— ———
Cpnddress [o2is6s20 | )
Identity \l‘vﬂroﬁk }
Allow From \—
Allow From Ports 1M2M:M4MsMsrp
Allow From VLAN \:‘
Watchdog
Mikrotik Discovery Protocol
MAC Address  00:0c:42:ee:c7:01
Serial Number  416501339FB6
Version 1.14
Uptime 21:23:9
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SwOS

* ECTb BO3MOXHOCTb MOHUTOPUHIra no SNMP
(GET)

€5 MikroTik SwOS - Internet Explorer

@T: » | @ http://192. 168.88.20/index. html #snmp O ~| 42 2 MikroTik SwOS X | |
MikroTik SwOS

{ Link ” SFP H Forwarding ” Statistics H VLAN H VLANS ” Static Hosts H Hosts H SNMP ” ACL H System ’

Enabled

Community |public |

Contact Info | |

Location | |
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SwOS

* ECTb BO3MOXHOCTb MOHUTOPUHIra no SNMP
(GET), goctynHo mHoxecTtso OID:

@> iReasoning MIB Browser ; =
File Edit Operatons Tools Bookmarks Help

Address: | 192.168.88.20 x| Advanced.. |om:|.136.121221206 | Operations: Get Next ~| @&
PN | e |
M e : Name/OID Value Type IP:Port
. iso.org.dod.internet.mgmt.mib-2 | (e cTr RB260GS OctetString |192,168.88.... |

sysObjectID.0 .1.3.6.1.4.1.14988.2 oD 192,168.88....
sysUpTime. 0 21 hours 44 minutes 23 seconds (7826390) TimeTicks 192, 168.88....
sysContact.0 OctetString |192.168.88....
syshame.0 MikroTik OctetString [192.168.88....
sysLocation.0 OctetString (192,168.88....
sysServices.0 2 Integer 192.168.88....
ifNumber.0 6 [Integer 192.168.88....
fifindex. 1 1 [Integer  [152.168.88....
fifindex.2 2 [Integer  [192.168.88....
fifindex.3 3 Integer 192,168.88.... |
fifindex.4 4 Integer 192,168.88....
[ifindex. 5 5 Integer 192,168.88....
fifindex.6 6 Integer  [192.168.88....
fifDescr. 1 Port1 OctetString |192.168.88....
IiiDescr. 2 Port2 OctetString (192.168.88....
fifDescr.3 Port3 OctetString [192.168.88....
[ifDescr.4 Port4 OctetString [192.168.88....
[ifDescr.5 Ports OctetString [192.168.88....
fifDescr.6 SFP OctetString [192.168.88....

lifT ype.1 ethernetCsmacd (6) Integer 192,168.88....
[ifType.2 ethernetCsmacd (6) Integer 192,168.88....

|iﬂ' ype.3 ethernetCsmacd (6) Integer 192,168.88....
fifType.4 ethernetCsmacd (6) Integer 192,168.88....

L A - o Py Ty = iem tem ==
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SWOS: npumep npumeHeHmnA

RB260GSP - eanHCcTBEHHbIWM Ha CErOAHALWHNUN AEHb
kommyTtaTtop MikroTik c PoE-out

Cneaytouaa cxema AEMOHCTPUPYET NPOCTON Npumep
NPUMEHEHMA JAaHHOU MOAENU B CETU MUKPO-NPOBangepa

HecmoTps Ha TO, YTO AaHHOM cxeme ( Ha YepJaKe YacTHOro
noma © Jnpumensatorca VLAN’bI, Policy Routing,
OTKA30yCTOMYMBOCTb Npu paboTte ¢ 2-mA npoBangepamm u
naxke npotokon OSPF c peanctpmnbbroumen aepontHoro
MapLIpyTa, cepaLEem BCEN CETU ABNAETCA KOMMYTATOP
RB260GSP

5 ycTponcTs nutatotca ot 1-ro (!) 6a10Ka nuTaHmA




SXT Lite

Knuentbi

ISP_2

Groove

VQVQ'O'\. =
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SXT Lite
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LTE-modem
N

|

i

Wireless link
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SwOS: Hactponka VLAN o8B

MilaoTik SwOS

| Link | SFP | Forwarding || Statistics M VLAN U VLANs | Static Hosts | Hosts | SNMP | ACL | System |

Port1 Port2 ort3 Port4
Ingress
N Mode strict ]
N Receive any v any ~ any Vv any v
Default VLANID |1 | £ | 1 | [1 |
F&rce VLANID [ | O O O
Egress

VLA! eader always strip Vv

always strip Vv

add if missing v

always strip Vv always strip Vv always strip 4

TRUNK VLANL

VLAN2
VLAN1 ( tagged )
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SwOS:HacTtpounka VLAN o8B

MikraTilc Sw0S

} Lk | SFP | Forwarding | Statistics | VLAN HVLANs H Static Hosts H Hosts H SHP | ACL H System |

VLANL

VLANL

VLANID Port3 Port4 Port5 SFP
;1 ’ leave as is leave as is leaveasis Vv

2 [ not a member V not a member V

leave asis  V not a member V leave asis  V leave asis vV

TRUNK VIAN? Awend] st
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SwOS

TakKe ectb MAC-address table, Mirror,
VLAN’blI...

Bpoae 6bl 04MH M3 MHOTMUX YNpaBaAeMblX
KOMMYTATOpPOB...

OaHaKo!

BoamorkHocTtn ACL npeBpallatoT AaHHbIN

KOMMYTaTOpP B CEPbE3HbIN UHCTPYMEHT ANA
aAMUHUCTpaTopal



SWOS: ctpyKTypa ACL

MikroTik SwOS

[WH SFP

| Forwarding || Statistics | vian | vians | static Hosts | Hosts H SNMP HEH System |

Matchers and actions

From: [J1[J2J3M4[0sCsre Clear | | Cut| | Infert |
> Ycnosus : S
MAC Src: | \ MAC Dst: | | Ethertype: | \ hex
VLAN: Iany v VLAN ID: | I Priority: l ]
1P Src: | \ IP Dst: | | Protocol: | } DSCP:[46 |
—
ORedirect To (11020304050 sp CMirror Rate: [500k | JletficTBus Set VLAN ID: | | Priority: | \
From: [(J1 0200384050 sre Clear | | Cut| | Insert |
MAC Src: | \ MAC Dst: | | Ethertype: ‘ ‘ hex
VLAN: [any ~] VLAN ID: | Priority: | |
1P Src: | ] 1P Dst: | l Protocol: | ] psce: [ |
ORredirect To (J1 200304050 sep Cmirror Rate: [200k | Set VLAN ID: | \ Priority \

[MopAnoK cneaoBaHUA NpaBuUa MMeeT 3HayeHune!

Using MikroTik Switches
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SWOS: npumep ACL

MikroTik Central Office
Router

MikroTik Branch

> Router
T —

Central
Server

Local (Backup)
Server

Workstation \\
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From: 3D4DSDSFP

MAC Src: | |
VLAN: |any .
IP Src: [ i

[CJRredirect To (1120304050 srp

From: l‘l 3040s00srp

MAC Src: | |
VLAN: |any .
1P Src: | |

CRedirect To (110203045 sep

From: 3|:|4E|5EISFP

MAC Src: | |
VLAN: |any -
IP Src: | |

[Redirect To (11203004050 sep

Using MikroTik Switches

SwWOS: npumep ACL

VLAN ID:

[CIMirror

[irror

MAC Dst: ||

o EETETES

IP Dst:

Rate:

IP Dst: |

VLAN ID: |

[Mirror

IP Dst: |

Rate:

Aleksei Chudin

Ethertype: [:
priority: | |
Protocol: [ |
SetVLANID:| |

Ethertype:| |
priority: | |
protocol: | |
SetvANID:[ |

Ethertype:| |
priority: | |
Protocol: [ |
SetVLANID:| |

hex
| cear| [cut] [1nsert
hex
psce:[ |
Priority: :]
|geor| [ o] [t
hex

psce:[ |
Priority:
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Forwarding

SwOS: npumep ACL

Portl

From Port 1 D
From Port 2 [:l
From Port 2 @
From Port 4
From Port 5
From SFP
Port Lock

Port Lock ] ]
Lock On First m ]

Port Mirroring
Mirror Ingress |:] D
Mirror Egress I:] [:l

Mirror To

Bandwidth Limit

®

Egress Rate

Rate — ckopocTb BXxoaALlero B
nopT TpaduKa (ingress rate)

Y106bI OrpaHNYNTb CKOPOCTb
ncxoaawero (egress) Tpaduka,
3aX04MM Ha 3aK/1agKy
Forwarding

Tem cambiMm MOXKHO AenaTb
NPOCTblie NONNTUKM QOS
cpeacTtBamMum KOMMYTAToOpa, He
Harpy»<aa mapLpyTnsaTop
oyepeaamm simple queue nnm
gueue tree!

Ewe oguH natoc
ncnonb3sosBaHnA ACL Ha
KOMMYTaToOpe — KOMMYTaTop
NPUMEHAET MNOIUTUKMU K
TpadUKy Ha CKOpPOCTK nopTal



VLAN Priority n none DSCP

* Kak npmoputesnpoBaTb TpaduK B ceTn? Ha
OCHOBAaHWUM KaKMX NapamMeTpoB?

* Ha 2-m yposHe B Ethernet-kaape moxxet
npucytctBoBatb VLAN tag, a B aTom tag’e, nommmo
VLAN ID, ectb none Priority ( 0-7 ). ObpabaTbiBaeTcs
AaHHOe nojie KoMMYTaTopPaMM

* Ha 3-m ypoBHe B 3aronoBKax IP-nakeTa ecTb none
DSCP (0-64), obpabaTtbiBaeTcs NPeENMYLLECTBEHHO
MapLpyTnu3aTopamm, HO 1 KOMMYTATOPbI TOXE MOTYT
ero CYnTbIBaTb




VLAN Priority n none DSCP

Layer 2 |EEE 802.1Q and IEEE 802.1p Frame

Freamble Data FCS

Start frame
delimiter DA ‘ SA Typ

3 bits used for CoS
(|EEE 802.1p user priority)

Layer 3 |Pv4 Packe

'-.:Eersic:n ' en | ID | Offset | TTL | Proto | FCS | IP-SA | IP-DA | Data
ngth
- e
._F__,,-ﬂ""-f ____________—————____
7 g 5 4 3 2 1 0
\ J \ J
~ v
IP precedence Flow control
\ J for DSCP

m
W [ g 45

MSBs called IP precedence
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VLAN Priority n none DSCP

 Kak nomeuatb ( “Kpacutb” ) TpaduK, nognexalimm
npuopuTesaunmn? bamxe K MICTOYHUKY.

* Ha 2-m ypOoBHE Mbl MOXEM Ha KOMMYTATOpPE
nameHuntb VLAN Priority ana tpadukKa, Bxoaallero B
NopT, Aanblue 3TOT TPAPUK NONAET NO CETH
T3rMpPoBaHHbIM ( 3TO HaZ0 yYnUTbIBATD )

* Ha 3-m ypoBHe MOXXHO nameHutb none DSCP, B8 MS
Windows 3To genaetca rubko yepes “QoS Ha ocHoBe
noAnTUK” ( ecnm KoMnbloTEP HE B JOMEHE, TO HYXKHO
npasuTtb peectp © )



VLAN Priority n none DSCP

MikroTik Central Office
Router

Ty
- el Vig Inte

net MikroTik Branch

Router

Server

Distribution level

nam el T T T W T T T T T T

. e

; M UYYY SENY SRRY Qi |
'
B
8
]
1

VLAN_2 '
Tagged (trunk) '
port \

Access level

VLAN_2
Untagged (access)

Workstation

Local (Backup)
Server
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Aleksei Chudin

22



VLAN Priority n none DSCP

From: ({11 M2[l2Js0sJsee
MAC Src: [ —="" \

VLAN:|any

IP Src:

DRedirect To DID2D3D4DSDSFP

From: D14D5DSFD

MAC Src: [ 1
\/LAN:Ian-,' ~]

IP Src: ]
Oredirect To (11200200405 Jsen

From: [J1[J2[]3 s:::

MAC Src:
VLAN:Ian-,' .
1P src: | \

Oredirect To [J: (2002 040s50ssp

Using MikroTik Switches

MAC Dst: | \
19 Dst:

Rate: [

MAC Dst: | ]
VLAN ID: | ]

i) Dst:[ ‘

Rate:

MAC Dst:
VLAN ID: | ]

10 Dst: | \

Aleksei Chudin

Ethertype:

Priority:

Protocol:

Set VLAN ID:

Ethertype:

Priority:

Protocol:

Set VLAN ID:

Ethertypa:
Priority:
Protocol:

Set VLAN ID:

U

1

1]

L

JUU U

||

:

L

o o] e

hex

Priority: | 6

o] [t [t

Dsce: |

\Q\ ]&\ ! Insert

]

DSCD.



VLAN riority n Wireless Multimedia (WMM)

MikroTik
Access Point

VLAN 2
Tagged (trunk)
port N

VLAN_2 g
Untagged (access) :N Local (Backup)
ports = erver
Workstation 'Cj
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VLAN Priority n Wireless Multimedia (WMM)

Interface <wlan1>

General Wireless | Data Rates Advanced HT HTMCS WDS . | v
Mode: |ap bridge =] l e
m;«:a /|E:g§; lPﬂWhébIPﬁhQ’ﬁom“"m l?:siegnatedpon |Root Pat. | E Band: | 2GHz-B/G/N [=] | e
N Ehi? bidge] 8 10 disabled por Channel Width: [20/40MHz Ce |#
Frequency: [2412 T
SSID: |test| |~ [ Commen
Radio Name: | DACAGDEB47FA || | Smple Mode
Scan List: |defautt Fle || Torch
Wireless Protocol: |any “ﬂ | Scan...
Security Profile: |profile 1 [3] || Freq. Usage
Frequency Mode: |manual-tbpower |# | Align...
oo Country: [no_coumry_set J[il I Sl
Antenna Gain: |0 | dBi [ Snooper..
| Reset Configuration
DFS Mode: [none ”ﬂ
Proprietary Extensions: [post-2.9.25 Hi]
WMM Support: |enabled |#
Bridge Mode: [enabled “ 3]
VLAN Mode: |use tag “?I
VLAN ID: |2 |
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VLAN Priority u Wireless Multimedia (WI\/IIVI)

General | Advanced _ABE_ STP Action  Statists | 0K || | Genewl Advanced ARP STP Acion |Sutsics | |
in: ' }ﬁ | Cancel | 3 Cancel ]
~4 Wkesinges | Apply | | Apply |
In. Interface: I ‘ Y
Gk Kintace: [ ] - | Disable I | Disable I
-4 Bridges | Comment | | Comment |
In. Bridge: | | > | Copy | | Copy |
Out. Bridge: [ ' B | Remove | | Remove |
v~ S MAC dness [ Reset Counters | | Reset Courters |
sl | Reset Al Courters | | Reset All Courters |
~w- Packet Mark
-w- |ngress Priority
\enabled |enabled
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VLAN Priority n Wireless Multimedia (WMM)

3.746233000 Routerbo_e8:47: Broadcast 05 Beaco
3.756532000 Routerbo_91:1e: Htc_85:f9:ed 472 QoS Data,
3.766240000 Routerbo_e8:47:fa =
3.776301000 Htc_85:f9:ed Routerbo_91:1e:e4
268 3.786693000 Htc_85:f9:ed (RA) 802.11 7 Acknowledgs
269 4.046081000 HuaweiTe_19:a3:78 Broadcast 802.11 277 Beacon frar
270 4.046401000 Htc_85:f9:ed Routerbo_91:1e:e4 802.11 129 Qos Data, !
271 4.056297000 Htc_85:f9:ed (RA) 802.11 37 Acknowledgs
272 4.056365000 Htc_85:f9:ed Routerbo_91:1e:e4 802.11 129 Qos Data, !
273 4.066176000 Htc_85:f9:ed (RA) 802.11 37 Acknowledgs
274 4.066323000 HuaweiTe_11:9a:54 Broadcast 802.11 280 Beacon frar
275 4.076276000 HuaweiTe_11:9b:04 Broadcast 802.11 280 Beacon frar
276 4.086217000 HuaweiTe_2f:79:64 Broadcast 802.11 280 Beacon frar
‘I b Sor A AN | [al-T=aTal Na¥alal Nt anbha A0 AT oF - LR P oNnn 11 INEL Nameme Fm
Fragment number: 0
Sequence numberg
# Frg sequence: 0x0fd1027c [correct]
#*00s Control: 0x0005
0101 = TID: 5
.101 = Priority: video (video) (5)]
.0 .... = EOSP: Service period
. 00. =3 e e normal Ack (0x0000)
cees wea. 0... .... = Payload Type: MSDU
+ 0000 0000 .... .... = QAP PS Buffer state: 0x0000
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RommyTaTopsbl cepun CRS
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QoS Ha KommyTaTtopax cepmnn CRS

 Kommytatopbl cepumn CRS obnagatot orpomMHbIMMU
BO3MOXHOCTAMM M paboTatoT nNoA, ynpaBneHnem
RouterQS

* KaxKablM NOPT MOXKHO OTBA3aTb OT switch-chip’a n
cAenaTtb HeE3aBUCMMbIM (MapPLLPYTUSNPYIOLLNM)

* JloCTynHbI pa3Hble MOAENN ANA Pa3HbIX 3343y (
ToNbKO ¢ SFP-nopTtammn, KombMHUPOBaAHHbIE
SFP/Gigabit Ethernet, c WLAN )

* B nnaHe QoS kommyTatopsbl CRS no3sonatoT
aenatb NnoANTUKKN bonee rubkmmn, yem B SwOS



QoS Ha KommyTaTtopax cepmnn CRS

* Ha KaXXgom nopTy KOMmyTaTopa eCcTb 8
oyepeneun: queue’7 MMmeeT BbICLLNNA
npunopwuteT, queueO — HM3wWwmnn. Oyepeau
NPUMEHAOTCA K TPAaPUKY, BbIXOAALLEMY M3
nopta ( egress ).

 CywectByeT 2 noaxoaa K QoS: shaping n
scheduling. Shaping »xecTko orpaHnymBaeT
CKopocCTb TpadunkKa, Scheduling
npuoputesnpyet TpadpuK



QoS Ha KommyTaTtopax cepmnn CRS

MikroTik Central Office
Router

Tun
Ne/ Vig In ters
. ot

MikroTik Branch
Router

'
VLAN_2_PRIO=6 -> scheduling .
VLAN_2_PRIO=7 -> scheduling ()
VLAN_2_PRIO=1 -> shaping 3 mb/s M

.
.
-

-
e | Mo
Se= T ek T T T T T

Distribution level

- Elcue hayie |
W YPYY SUSY PR i w085 |
'
B
2
' VLAN_ 2 PRIO=6
v VLAN_2_PRIO=7
VLAN 2 : VLAN_2_PRIO=1
= '
Tagged (trunk) ' Access level
port .

”

Workstation

Using MikroTik Switches

VLAN_2

Untagged (access) Local (Backup)

Server
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QoS Ha KommyTaTtopax cepmnn CRS

HacTpolika ingress-nopta (onyckaem HacTponky VLAN ©):

oJ[q] i T

A Quick Set

i CAPsMAN

@ Interfaces

3 Wireless

5 Bridge

=3 PPP
l%—-‘ Switch [ Switch Ports

15 Mesh Pots | Tunk | Port soltion  Fort Leakage

less) IP [¥

</’ MPLS [*

|Name / |VLAN Type  |Isolation Profile  |MAC Based V...| Egress VLAN Mode |

ﬂ Routing r etherl-masterdocal network port 25 no unmodified
@ System I o o Rl
g Queues |etherd-slavedocal  network port 29 no \unmodified
[] Files etherSslavedocal  network port 25 no unmodified

= etherbslavedocal  network port 29 no unmodified
U Log ether7slavedocal  network port 25 no unmodified
H Radius ether8slavedocal  network port 29 no unmodified

3 sfp-sfpplus1-slave... network port 25 no unmodified

X Tools sfpplus2-slavedocal network port 29 no unmodified
[ New Teminal switch1-cpu network port 31 no unmodified
= LCD

E MetaROUTER

% Partition

3 Mk = 11 tems (1 selected)

e Supout
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QoS Ha KommyTaTtopax cepmnn CRS
HacTpouKa ingress-nopTa:

Switch Port <ether3-slavedocal>

QoS Scheme Predgdence: EE based
[ hange [)

[ ] Change PCP
[_| Change DSCP

[v| DSCP Based DSCP to DSCP Mapping

PCP&DEI Map Drop Precedence: |0-15:green

PCP&DEI Map DSCP: |0-15:0

PCP&DEI Map Dei: |0-15:0

CPADEI Map Priority: |1:1
6:6

7.7

000000

Using MikroTik Switches Aleksei Chudin
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Apply
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QoS Ha KommyTaTtopax cepmnn CRS

HacTtpomnka egress-nopTa (scheduling):

Generic Ingress VLAN | Egress VAN Mimoing QoS Queues | TPIDs  Counters

Priority To Queue: |1 151 [=
l6 G 14 ||

7 &7 %

Per Queue Scheduling: |strict priority ’E] | v %

|strict priority 3 v &

[strict priorty =] v &

|strict priority [E38 |v &

s oy 5 v s

|strict priority E3f v &

e oy 54 v s

[strict prioriy [E3H v &
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QoS Ha KommyTaTtopax cepmnn CRS

HactpowKa shaper’a:
Session: |192.168.88.111]

L‘i”_(:_l Safe Mode

1 CAPsMAN
i Interfaces
i Wireless
&4 Bidge
=3 PPP

= Switch
“13 Mesh
Gl 1P

<7 MPLS
# Routing
io2 System
& Queves
[ Files
|| Log
. Radius
A& Tools
@ New Teminal

# LcD

= MetaROUTER

@ Partition

QMakeSLpou:f

Using MikroTik Switches

[*

Switch QoS

[#[[=] [+][%] [¥]

|Port + | Target |Meter Unit |Rate _ |Burst
" ether2slavedocal  queue T bit ' E'R

Switch Shaper <ether2-slavedocal>

Port: IetherZ-sIave-Iocal ”J
Target: |queue 1 3]

Rate: |3M
Burst: IO

[ ok |
| Concel |
Meter Unit: ¢ bit ¢ packet
| oy |

enabled

Aleksei Chudin

35



QoS Ha KommyTaTtopax cepmnn CRS

* Ha kKommyTaTopax cepmnn CRS2xX, a TaKKe B
moaenn CRS112-8G-4S ecTb MOLWHENLLUN
MHcTpymeHT: ACL, no3Boaatowmn, NOMMMO
npo4ero, bonee NPocTo n rMbKo co3aasBaTb
nonntmnkm Qos.



QoS Ha KommyTaTtopax cepun CRS:

HacTpounka ingress-nopTa
' Switch Port <ether3-slavedocal> =] E3

]
©
iy
i3

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

|_| Change PCP
|| Change DSCP

DSCP Based DSCP to DSCP Mapping

PCP&DEI Map Drop Precedence: |0-15:areen |
PCP&DEI Map DSCP: [0-15:0 |=

PCPADEI Map Dei: |0-15:0 =

PCPADEI Map PCP: [0-15:0 $

PCP&DE! Map Priority: | | %
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QoS Ha KommyTaTtopax cepun CRS:

Hactponka ACL

[ |[ 4| | safe Mode | Session:[192.168.88.111
A& Quick Set
i CAPsMAN
| Interfaces
i Wireless
24 Bridge
=3 PPP

= Switch 3
“12 Mesh

s 1P

7 MPLS

&4 Routing

%2 System
QQueu&c

| Files

|| Log

L Radius

S Tools

|&m New Teminal
¥ L.cp

= MetaROUTER
¥ Partition

| 2 Make Supout rf

Using MikroTik Switches

Switch ACL Rule <=
G l JLAN 1P Action Bypass

Table: Iingness ]Iﬂ | Cancel I
Src. Ports: I | =
Disable
et Fote | 1
S [ corv |
~w-— Dst. MAC Address Remove
Dst. Addr. Registered: | | >
MAC Protocol: |300 (ip) |+ -
Drop Precedence: | | >
Custom Fields: [ I -~
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QoS Ha KommyTaTopax cepun CRS:
Hactponka ACL

< Tools

(&8 New Teminal
== LCD

=4 MetaROUTER
#2. Partition

| -, Make Supout rif
&P Manual

& New WinBox

Using MikroTik Switches

Switch ACL Rule <>

o wAC VLAN [ Acten o
Ports
ViD:
e Lookup VID: | b
Service VID: | | -
Service PCP: | |~
Service DEI: | | =
Service Tag: - Remove
@e®omer VID: | | -~
Customer PCP: |5 ] -
Customer DEI: | | =
Customer Tag: Itagged or priority tagged I F -
Priority: | | =
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QoS Ha KommyTaTopax cepun CRS:

Hactponka ACL
[Eoah F s

“ia Meah) MAC VLAN IP Action |Bypass

225 IP "

. MPLS ~ Action: Iforward

4 Rouing | .

<5y System ™ Policer: I | B Disable
& Queues Leam SA: | | - =

|| Files

| Log New Service VID: | | > Remove
S Radius New Service PCP: | | -

& Tools ¥ New Service DEI: | | -

|&8| New Teminal

| LCD New Customer VID: I | o

=4 MetaROUTER New Customer PCP: l ] oz

¥ Partition New Customer DEI: | | -

|, Make Supout rif

& Manual

O New WinBox

=
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QoS Ha KommyTaTtopax cepun CRS:
Hactponka ACL

S Groups | GoS DSCP Mep | Policer GoS Map

[Meter Unit | Rate Burst l >
bit m 0

Switch Shaper <etherb-slavedocal>

K Tools >
New Teminal
= LCD

=4 MetaROUTER
@ Partition

| Make Supout rif
@ Manual

9 New WinBox
- ma

Port: |etherG-slavedocal |i] 0K

oo oeees D G

Meter Unit: (o bi Daake Aoply

enabled
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[lononHUTeIbHbIE pecypcChbl

B SOHO-mapuwpytnsatopax MikroTik Toxke ecTb
switch-chip! NMpocTtasa n npoxoaumsBaa npes3eHTaums .

* JIOKymeHTauua n npumepbl NCNOJIb30BAHUA
kommyTaTopoB CRS (VLANSs, private VLANS,
Q-in-Q, inter-VLAN routing n mHoroe apyroe ):

http://wiki.mikrotik.com/wiki/Manual:CRS features
http://wiki.mikrotik.com/wiki/Manual:CRS examples



http://mum.mikrotik.com/presentations/IT14/starnowski.pdf
http://wiki.mikrotik.com/wiki/Manual:CRS_features
http://wiki.mikrotik.com/wiki/Manual:CRS_features
http://wiki.mikrotik.com/wiki/Manual:CRS_examples
http://wiki.mikrotik.com/wiki/Manual:CRS_examples
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Bonpochoi?

[lnwnTe Ha
training@mikrotik-courses.ru
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Mpurnawato Ha TpeHnHrn MikroTik!

> 7 peunirn MikroTik — ouumnanbhbiit Tpennsr-napm ep - Internet Explorer

o= \E\ \ TperuHru MikroTik — odmist... |_|

‘e I% http:;,.mikroﬁk-coursy

PacnucaHue TPEHWHIOB

BnagueocTok

MockBa

BopoHex

Kanuxunrpap
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MTCNA
MTCRE

MTCNA
MTCRE
MTCNA

MTCNA
MTCRE

MTCNA
MTCWE

27-30 okTR6pA

2-5 HoAbpA

11-13 HoRAbps
18-20 HoAbpSs

7-9 pekabpn

23-25 HosbpA
26-28 HOAOpS

30 HoROps - 2 Aekabpsa
3-5 fekabps

Aleksei Chudin

noapobHocTu
noapobHocTu

noapobHocTu
noapobHocTu
noapobHocTu

noapobHocTn
noapobHocTn

noapobHocTu

3aperucTpyMpoBaThs
3aperncTpuMpoBaTha

3aperncTpyMpoBaThca
3aperucTpyMpoBaThcs
3aperucTpupoBaThCs

3aperucTpMpoBaThLCs
3aperncTpMpoBaThLCs

3aperncTtpupoBarsCa
3aperucTtpupoBartsCsa
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Cnacubo 3a Bawle
BHUMaHue!



