


system integrator

Anekcen YobaH
OnbIT paboTkl ¢ ceTammn — 14 net
OnbIT paboTtel ¢ Mikrotik — 13 net
CeptudpumumpoaH Mikrotik, Cisco
e TpeHep Mikrotik ¢ 2009 roaa

|t‘|ab - CUCTEMHbIN MHTEerpaTop
(Mikrotik, Cisco, VolIP, Billing, IPTV, Linux/FreeBSD,

high load, soft. development, MmoHTax ceTen)

5 cneynanuctoB Mikrotik
MTCNA/MTCRE/MTCWE/MTCTCE/MTCUME

2 cneunanucta Cisco
2 VoIP-nH>xeHepa

2 *nix-aaMMHa

2 NporpamMMucTa




[MpepnaraeMoe obopyanoBaHMe U pelleHus

[MocTtaBka Mikrotik, Cisco

[flocTaBka aHTEHH -

NocTaska VoIP/TDM-060pyaoBaHus It e Iab
MocTaska IPTV-o6opyaoBaHus

NocTtaska cepsepos Cisco, HP system integrator
[MocTaBka u nporpammuposaHune SFP/SFP+/XFP

Kypcbl Mikrotik (MTCNA, MTCRE, MTCWE, MTCUME, MTCTCE)
KabenbHble paboThbl

MoHTax n HacTtponka LAN, WiFi

KopnopaTtuBHble cetn u cetn VPN

PeweHuna ansa onepatopoB cBsa3u (Billing, VoIP, LNP, IPTV)

IP PBX, Call Centers, Asterisk

BupTtyanusauma (VMware, Xen, Proxmox), Knacrepbl
WEB-nporpammmnpoBaHue, sBHeapeHmne CRM, e-archive
mépungHble peweHuns (VoIP + CRM)




JloTepeda o1 IT-LAB

1. 3anonHuTe aHKeTy — nosiyumTte npe3eHT (USB-dnewka, 6/10KHOT)
M BO3MOXHOCTb BbirpaTb RB260GS

NN
S
S

2. ChoTorpapumpyuntecb Ha poHe nsiakaTta IT-LAB S &
Bbinoxute Ha FB ¢ xewTterom #ITLAB _MUM2015 "\\ §
NalkHuTe FB-cTpanuuy IT-LAB Ny,
Habepute Hanbonbllee KON-BO JTANKOB U NOy4nTe

CRS125-24G-1S-IN

| MikroTik TS S Sl S
| |--..
\ CONBOLE li

m - wm Hg Ag Ho

Cloud Router |
Switch |

\ “._‘“‘ e il il

M Mg w W

RSES 2e015WN |




Copaep>xkaHue

L2-switching (kommyTauunsa) B Mikrotik
Switch-chip B RouterBOARD.

O630p nmnHenkn CRS

[MpenMyLLecTBa N HeAOCTaTKU

Feature requests




L2-KOMMYyTauung

OcyuiecTBnigeTca Ha BTOpoM ypoBHe Moaenn OSI — Layer 2

EavHuua agpecaunn — MAC-agpec, 48 6uT,
01-02-03-04-05-06

YCcTpoiicTBa — KOMMyTaTopbI

MopTbl — 5,8,16,24,48 u T.4.

Ynpasndaemble (managed) n Heynpassemble
(unmanaged)

Mpounssogntenu — Cisco, HP, D-Link, TP-Link n T.4.

dyHkumn - switching (forwarding), VLAN, port security,
L2/L3 filtering, STP, mirroring, IGMP snooping, QoS etc.




L2-koMMyTaumnsa B Mikrotik

e Software bridging
- Peanunsyetca cpeactsamm OC

— [lo3BONAET 0O6BLEAMHATL PA3HOTUMHbIE
nHtepgpencol (Ethernet, Wireless, Tunnel)

- WNcnonb3yet CPU => orpaHuyeHune B
NpOnN3BOANTENBHOCTU

Bridge

As Quick Set

— BoraTblii hyHKUMoHan (L2/L3 firewall il = CAPsMAN | Elwe | BOAY | (o
NAT, STP, fast path) /. Interfaces )| =] [«]] % ‘Cl_ (Y| | Set

y  (Name ' | Type
+2bridge(MTC_TV) Bridge
4oridge-apelnet  Bridge

== Switch R Hod el  Bidge
R ridge2
“13 Mesh R 4lbridge3-test
s P :' brdge _ai
2! IPv6 J R ﬂbndg-;é_—_rométal
MPLS " ||R  42bridge_tv-TEST Bridge
'R 42bridge_vian33  Bridge
Operfiow R  4tbridge_viand5 Bridge

4 Reutinn ol




L2-koMMyTaumnsa B Mikrotik

e Hardware bridging
— PeanusyeTtcsa B «xenese» — C rnoMouwbio cnew. MUMKpocxeMmbl — switch-chip (asic)
— PaboTaeT ToNbKO Ha OAHOTUMHBLIX MHTepdencax — Ethernet, 100Mbps, 1Gbps
— CPU He 3agencrteyetca => pabotaeT 6bICTpo, wire speed
— OrpaHu4YeHHbIN PYHKLMOHAI
— Master, slave - uHTepdencol

1 CAPsMAN Inteface  Ethemet  EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE
[ Interfaces ] ||| | (0 |V | PowerCycle
1 Wireless |Name

& Bridge 'S elsether] Intedface <ether2>

by
=2 PPP dvether2 General | Hhemet Overall Stats Rx Stats T Stats . | oK | Jo
= Switch 4ivether3 . [ Kby
e RS ivetherd Name: | | Cancel | [
= |RS  #irethers Type: |Ethemet by
& IP s sivethert | Aeply o
w2 IPY6 S 4ether7 MTU: | 1500 by
=TV | IPTV L2 MTU: 1598 | o ‘ Disable ‘
7 MPLS " ||RS  #ivetherd -1 ) ‘ c ‘ by
7> OpenFlow ::: Reserve pott Max L2 MTU: 4074 omment
= RS  #ivetherd ‘ T ‘ by
#€ Routing ) | Orange Uplink MAC Address: |D4:.CA:6D:6F:77:53 ‘ ‘
5 v ||R sisether10 i — Cable Test kby
57 System R esgipl ARP: |enabled ¥ Loy
® Gueves ' \ Bink |
B8 Fles Master Port: sfp1 ¥ ‘ Roadt MAC Addross ‘
Log Bandwidth (Rx/Tx): |unlimited | * | /|unlimited ¥ ‘ Reset Court ‘
b — s ers
A Radius Switch: |switch1




Tunbl switch-chip B RouterBOARD

Feature

Port Switching
Port Mirroring
Host table
Vlan table

Rule table

Feature

Port Switching
Port Mirroring
Host table
Vlan table

Rule table

QCA8337

yes
yes
2048 entries
4096 entries

92 rules

Atheros8227

yes
yes

1024 entries
4096 entries

no

Atheros8327

yes
yes
2048 entries
4096 entries

92 rules

Atheros7240

yes

yes

2048 entries
16 entries

no

Atheros8316

yes
yes
2048 entries
4096 entries

32 rules

ICPlus175D

yes
yes
no
no

no

Other

yes
no
no

no

no




NpunHunn paboTtbl switch-chip

& saospea |

RouterBOARD

tagged VLAN200
tagged VLAN300
tagged VLAN400



Moaenu RB c switch-chip

RB4xx, RB7xx, RBO9xx
RB2011, RB3011
RB850Gx2

RB1100, RB1200
CCR1009

e B CCR1016/1036/1072 - HeT!!!

ey
e [logpobHOCTWN - P
http://wiki.mikrotik.com/wiki/Manual:Switch Chip Features -
|
= 1
i i A i o L '
= V
1



http://wiki.mikrotik.com/wiki/Manual:Switch_Chip_Features

HacTtpounka switch-chip

Bbibepute master-mHTepdenc
[MpuBsXXuTte K HEMY slave-nHtepdencol

3 CAPsMAN

¢idetherd
¢¢etherd
¢iretherd
¢ivethert
S 4pether7
= IPTV
RS +¢isetherd
.. Reserve pord
RS +irethers
:» Orange Uplir}
]

Name:

Type:

MTU:

L2 MTU:

Max L2 MTU:
MAC Address:
ARP:

Ethemet Overall Stats Rx Stats

Ethemet

Tx Stats

1500

1598

4074
D4:CA:6D:6F.77:56
enabled

Master Port: sfp1

Bandwidth (Rx/Tx): |unlimited
Switch:

switch1

| # | /|unlimited

+l

L

Disable

Comment

Toerch

Cable Test

Blink

Reset MAC Address

Reset Counters




Hactpounka switch-chip

e Ha ogHoM RB MOXHO 6bITb Hecko/bko ynnos — RB2011, RB3011, RB1100

"L T
% PPP olx

Switch | Pot Host VLAN Rule
°[2 Mesh '?

w5/ IPv6 [ switch 1 Atheros 8327
switch2 Atheros 8227

Mimor Source | Miror Target -

-~ MPLS
< OpenFlow Switch <switch1>

JC Routing
<o System
@ Queues
__ Files
M Radius
A, Tools

@ New Teminal

2items (1 selected)

MName:
Type:
Mirror Source:

Miror Target:

switch

Atheros 8327

Switch All Ports

OK

Cancel

Apply




HacTtpounka switch-chip

e Hactpounka noptoB (VLAN mode, VLAN header, PVID)
e Switch CPU port — ansa vero?

Switch Port <etherZ> =] E3
Switch Pot | Host VLAN Rule Name: |ether2 oK
771_ Switch: |switch1 | Cancel
'Name Switch T |VLAN Mode | VLAN Headd e = |
‘ether10 ‘swich2 disabled loave as e VLAN Mode: *1 | Aoply
ether6 switch2 disabled leave as is VLAN Header: add f missing | ¥
ether7 switch?2 disabled leave asis
ether8 switch2 disabled leave asis | Default VLAN ID: v
ether9 switch2 disabled leave as is
chZ cp switch2 disabled leave as is
ether’ switch1 fallback leave as is 30
 ether2 switch1 secure add f missing
ether3 switch1 fallback leave as is 20
etherd switch1 fallback leave as is 20
ether switch 1 fallback leave as is 30
=fn switch 1 secure add i missing
switch1 secure add if missing
13 tems (1 selected)




NpunHunn paboTtbl switch-chip

& saospea |

RouterBOARD

tagged VLAN200
tagged VLAN300
tagged VLAN400



HacTtpounka switch-chip

e (Co3amaHue VLAN v npuBga3Ka K noptam

Switch Pot Host VLAN | Rule
= = v % T

Switch VLAN <20>

Switch: ENEAIE + | ok | F——
Switch VLAN ID |Ports _ : hd
switch1 20 ether2, etherd, ether3, sfp1, switch1cpu | VLANID: 20 e
switch 1 33 ether2, sfp1 =
switch1 40 ether2, sfp1 Ports: |ether2 ] Apply
switch 1 45 ether2, sfp1 | —
switch 1 30 ether2, sfp1, etherl, etherd |therd =1w Disable
.etherE E A -
= | e
'Sf[ﬂ Tl Remove
switch1 cpu ¥ &
Independent Leaming
enabled

5items (1 selected)




HacTtpounka switch-chip

e MAC-Tabnuua (He nytatb ¢ ARP-Tabnunuen) — 3anosiHIeTCcs AMHaMNUYECKU
e MoOXHO A06aBNATb CTaTUYECKMe 3annucu

Switch =] E3
Swich Pot Host VAN Rule

+|=| ¥ Fin

| |Switch ¢ MAC Address Ports Timeou... Drop | Mimor | hd
D switchl 00:15:17-B2:DB:8C sfp1 120 no no -»
D switch1 00:50:56:B5:24:C4 sfp1 150 no no '
D switch1 22:74:FC:E7-3F-D1 sfp1 150 no no

D switch1 00:0C:29:14:D02:7C sfp1 120 no no | |
D switchl E4:8D:8C:1E:66:74 ether? 210 no no

D switchl 00:25:22:28:0C-84 sfpl 210 no no

D switchl 4C:5E:0C:9B:61:66 ether2 210 no no

D switch1 00:50:56:B5:1E:BC sfip1 210 no no

D switchl F8:AD:3D:48:33:A% ether3 210 no no

D switchi 00:50-56:B5:58:4C sip1 3 no no

D switch 00:0C:25:CD:B1:16 sfp1 210 no no

D switch1 00:A8:59.CC-6A:0C switch1 cpu 210 no no

D switch1 00:50:56:B5:47-73 sfp1 210 no no

D switchl 4C-5E:0C:B9-E4-67 sfp1 180 no no |
N switch1 MN-15:17-29-85-N3 sfnl 210 na nn hd
&0 tems




HacTtpounka switch-chip

o L2/L3/L4 - punbTpauus

e Het dpyHKkumm DROP (ecTb B Apyrmx umnax)

Switch Pot Host VLAN Rule

New Switch Rule = E3
| Match | Action
Switch: [N * | | | Cancel
Ports: v E
Src. MAC Address: "‘ Disable
Dst. MAC Address: b
MAC Protocol: b
e

v IP
v IP&

Switch Pot Host VLAN FRule

New Switch Rule =] E3

Match Action

QK

| liCopy To CPU

Redirect To CPU
Mirror

Set New Dst. Ports

New Dst. Ports: |

New VLAN ID: |

New VLAN Priorty:

T

ove




[TpuMmeHeHne switch-chip

e KoMmMmyTaumna wire speed c nogaepxkon VLAN - 6bicTpee, yeM Ha
software bridge (kak peanusyeTtcs?)

e Hanagute ownbky B cxeme

VLAN 100, 200
VLAN 100, 200




[lponsBoaAnTENbHOCTb Switch-chip

Uptime:|1d 05:02:51 CPU: 8% Hide Pa:

Interface List

Interface |Ethernat EoIP Tunnel 1P Tunnel GRE Tunnel VYLAN WRRP Bonding LTE

k= 2|22 |2 |T

‘Name / |Type ‘LZ MTU ‘Tx |Rx ‘Tx Packet (pfs) |Rx Packet (pjs) J
R $tbridge-local  Bridge 1595 0 bps obps (L — 0
R 4i*etherl Ethernet 1598 960.3 Mbps 961.3 Mbps 82 333 g2 418
RS  4i#ether2 Ethernet 1598 960.4 Mbps 960.6 Mbps 82 346 a2 360
RS #i*ether3 Ethernet 1598 958.2 Mbps 958.2 Mbps 82 383 82 378
RS  4i*etherd Ethernet 1595 958.1 Mbps 957.6 Mbps 82 371 82 330
R 4*etherS Ethernet 1598 0 bps 0 bps 0 0
RS  <i*ethers Ethernet 1595 0 bps 0 bps 0 0
RS  ¢ivether? Ethernet 1598 0 bps 0 bps 0 0
RS  <¢j®ethers Ethernet 1598 0 bps Dbps 0 0
S 4*ether9 Ethernet 1598 0 bps 0 bps 0 0
S 4i*etherl0 Ethernet 1595 0 bps 0 bps 0 0
S 4*sfpl Ethernet 1598 0 bps 0 bps 0 0
R 4pwlanl Wireless (Atheros AR... 2290 109.5 kbps 7.9 kbps 11 13




Cloud Router Switch - CRS

e HoBas nNMHenkKa KOMMYTaTOpOB

e MHOronopToBbIM MapLPYTM3ATOP C NPOABUHYTbIMU PYHKUMAMU L2-
KOMMYyTaTopa

e Ha3biBaTb ero L3-KoOoMMyTaTOpOM HeENpaBU/IbHO, TaK KakK OH He
nmeet hardware L3 (fast path?).

= Cloud Bttt / T e S S cloud gayter |
el LRSS 24615 AM - o
— WY YUNE BEEY i

' '
& p— - SRS e |
R T T T T T T T T T e
| p— \ Switch |
crsies 2a 5 oW |
| WY Wy W
. = Nig fAg Og Bg O Mg Mg M O O Ag Ao o e




Cloud Router Switch - CRS

Kaxabih nopT MoXeT paboTaTb B pexmnme kommyTtaTtopa (switched)
nnn MapuwpytusaTtopa (routed)

[MonHoueHHbIN RouterOS

CPU - 600MHz, RAM - 128Mb => Mano gnga wirespeed routing
USB, SFP/SFP+

Power consumption - 15W

Router + switch + access point B 0o4HOM Kopnyce

- X;_'.,'. VTR

Rl T T ---.|r-... e g
_HeewY vRww



Cloud Router Switch - CRS

1Gbps ports, SFP/SFP+
16k MAC address table

Q-in-Q

Port isolation

Mirroring

ACL (L2, L3)

QoS (DSCP, VLAN, MAC, etc)

Trunking on hardware level (static bonding)
Shaping/scheduling

Jumbo frames

Switch

LRSIPS 24015

Cloud Router /




Cloud Router Switch - CRS

e [IpnHuMnuanbHasa cxema CRS

Ether 1-8 Ether 9-16 Ether 17-24

microll
SB

2x QSGMII 2x Q3GMI 2x Q3GMII

(
! |
! |
! |
! |
! |
l |
l |
: LEDs \. ______________ . Wirespeed  Wire speed  Wire speed :
| N | / |
' NAND ; E '
! T ' |
! — |
=g :
! |
! |
! |
! l

|

F — —
128MB AR9344
CPU |

SFP1
cage

RAM

—
5— 1Gb/s —  Switch Chip 1Gb/s
128MB |

2.4GHz 1000mW ! I
Wireless built-in*

Beeper

Touchscreen /

LCD

I CRS5125

* = Only on CR5125-24G-15-2HnD-IN




Hactponka CRS

e [1ns BKKQYEHNSA KOMMYTATOpa HYXHO BbibpaTb master/slave-
MHTEpdENCHI

e MOXHO co3gaBaTb HECKOJIbKO switch-rpynn

Inteface | Bthemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE

[#+][=] [¢][] =] [¥]

Name / | Type [L2mMTU [Tx Rx \Tx Packet p/s)  |Rx Packet pp/s) |
R ¢i*etherl-masterdocal Ethemet 1588 298 4 kbps 299 kbps 29 38
R $pvlan20 VLAN 1584 295.8 kbps 13.1 kbps 28 22
S 4ivetherZslavedocal Ethemet 1588 Obps Obps 0 0
S  +4ipether3slavedocal Ethemet 1588 Obps Obps 0 0
S 4*etherd-slavedocal Ethemet 1588 Obps 0bps 0 0
S 4hvetherSslavedocal Ethemet 1588 Obps Obps 0 0
S 4ivetherbslavelocal Ethemet 1588 Obps Obps 0 0
RS +ipether7slavedocal Ethemet 1588 9.3 kbps 704 bps 13 1
S 4j»ether8-slavedocal Ethemet 1588 Obps 0bps 0 0
S 4}»etherd-slavedocal Ethemet 1588 Obps Obps 0 0
S  «ivether10slavedocal Ethemet 1588 Obps Obps 0 0
S 4vetherl1-slavedocal Ethemet 1588 Obps Obps 0 0
S <iretheri2-slavedocal Ethemet 1588 Obps Obps 0 0
S eirether13-slavedocal Ethemet 1588 Obps Obps 0 0
S 4ivetherld-slavedocal Ethemet 1588 Obps Obps 0 0
S 4vether15-slavedocal Ethemet 1588 Obps Obps 0 0
S  <¢retheribslavedocal Ethemet 1588 Obps Obps 0 0
S 4pcther17-slavedocal Ethemet 1588 Obps Obps 0 0
S 4ivether18-slavedocal Ethemet 1588 Obps Obps 0 0
S  +4ivether19slavedocal Ethemet 1588 Obps Obps 0 0
S 4irether20-slavedocal Ethemet 1588 Obps Obps 0 0
S 4ipether21-slavedocal Ethemet 1588 Obps Obps 0 0
S 4ivether?2-slavedocal Ethemet 1588 0bps 0bps 0 0
S 4ivether23-slavedocal Ethemet 1588 Obps Obps 0 0

.1 routed
4jpether24-slavedocal Ethemet 1588 Obps 0bps 0 0
4}2<fp1-slavedocal Ethemet 1588




Hactponka CRS

e MeHto switch - ACL, FDB, Ports, QoS, Settings, VLAN

‘... Switch " | ACL
“Ie Mesh FDBs
s 1P " Ports
4 Routing " QoS
io¢ System " Settings

& Queues VLAN




Hactponka CRS

e Access Control Lists - MAC,IP, VLAN-based

New Switch ACL Rule

New Service VID: |
New Service PCP: |

New Service DEI: |

New Customer VID:
New Customer PCP: |
New Customer DEI: |

Naw NCrp- |

Policer: |redirect to cpu

Disable

send to new dst ports

Remove




Hactponka CRS

Forwarding Data Base - FDB

Unicast/Multicast/Reserved
MAC-Tabnuua

MoxHo aobasnaTb ctatnyeckune 3anucu — forward, drop, etc

Unicast FDB ' Multicast FDB  Reserved FDB

+

;dClUDDClUDDDUDDDGD-

'MAC Address
00:0C:29:14:D2:7C

00:0C:29:2E:7C.2E
00:0C:29:58:B0:66
00:0C:29:.CD:B1:16
00.0C:25:DEC1:FA
00:0C:29:F8:0D:25
00:0C:42:73:A9:79
00:0C:42-9D:24:38
00:0C:42-FC.84:E9
00:15:17:29:85:D3
00:15:17:82:DB:8C
00:1A:79:04:58:30
00:1B:77:CC.CB:B2
00:1C:27.07:03.8F
00:1C:27-:07:03:5F

tems

 |Port

etherl-masterdocal
etherl-masterdocal
etherl-masterdocal
etherl-masterdocal
etherl-masterdocal
etherl-masterdocal
ether1-masterdocal
etherl-masterdocal
etherl-masterdocal
ether1-masterdocal
ether1-masterdocal
etherl-masterdocal
etherl-masterdocal
etherl-masterdocal
ether1-masterdocal

MAC Address:
Port:
VLAN ID:

Action:

Isolation Profile:

QoS5 Group:

New Switch FDB Ertry

00:00:00:00:00:00
etherl-masterdocal
0

forward

dst. drop

dst. redirect to cpu
forward

ingress port policing bypass
src. and dst. drop

src. and dst. redirect to cpu
src. drop

sic. redirect to cpu

¥ Disable

Remove

]
[x]

B B — — B B R RS B R — B — — R

» 4

.




Hactponka CRS

e Port, trunk, port isolation, port leakage

Ports | Trunk Port Isolation Port Leakage
T Switch Port <etherb-slavedocal>
| Name | Genenc Ingress VLAN Egress VLAN Mimoing QoS Queues TPIDs Courters 0K
etherl-masterdocal .
ethar2-<lavelocal Name:  etherb-slavedocal Cancel
e . T | ¢
etherd-slavedocal VLAN Type: G hd Apply
etherS-slavedocal .
 ether6-slavedocal Isolation Profile: |29
7 Jocal
ghhor 7 skrve loce Isolation Profile Overide: | v
etherS-slavedocal . _
ether10-slavedocal ¥/ Leaming
ether11-slavedocal Leaming Overide: -
ether12-slavedocal :
ether13-slavedocal Leaming Limit: v
ether14-slavedocal
| ether15-slavedocal v Allow Unicast FDB Drop
26 tems (1 selected) || Allow Unicast Loopback
Allow Multicast Loopback
Action On Static Station Move: forward ?
|| Drop Secure Static MAC Move
|| Drop Dynamic MAC Move




Hactponka CRS

e HacTtpouka static trunk (bonding), LACP noka He nogaep>XuBaeTcs
e Peanusyetcda B hardware, B otninume ot /interface bonding B ROS

Ports Trunk | Port Isolation Port Leakage
+ T
”Name / .Member Ports ' =
New Switch Trunk =] E3
Name: |trunk1 0K
Member Ports: |etherl-masterdocal | # | 9 Cancel
ether2-slaveocal B - Apply
3 Copy
Femove

IDi‘lams




Hactponka CRS

e [nobanbHble HACTPOMNKU CBUTYA
e Mopaenb unna — QCA 8513L

Switch Settings Of x

Generic | VLAN Exceptions Mo oK
Type: (QCA 8513L G
Bridge Type: BRI I | Apply

v MAC Level Isolation

| Use SVID in 1:1 VLAN Lookup
¥ Use CVID in 1:1 VLAN Lookup

IPv4 Muticast Lookup Mode: |dst p and vid for ipv4 |3

Unicast FDB Timeout: | 300 |s




Hactponka CRS

e Co3paHue un npusaska VLAN Kk nopTtam

VLAN | VLAN Tagging In. VLAN Tran. Eg. VLAN Tran. 1:1 VLAN Switching MAC Based VLAN Protocol Based VLAN
* = V% T Switch VLAN <335

VLAN ID ¢ |Ports { _
| 20 etherl-masterdocal, ether2-slavedocal, ether3slavedocal, eth_ VLAN 1D Eﬂ | 0K

30 etherl-masterdocal, etherbslavedocal, ether16slavedocal, et
33 etherl-masterdocal, ether19-slavedocal

40 etherl-masterdocal, ether22-slavedocal, ether23-slavedocal

45 etherl-masterdocal, ether2{-slavedocal, etherZ1-slavedocal

Ports:  etherl-masterdocal | #

il
.
sther1Gslavedocal | ¥ & Apply

ey e e ) = =y

D 4091 ether21-slavedocal, ether?2-slavedocal, ether23-slavedocal, ... SV _ Disable

D 4095 ether24-slavedocal, switch1-cpu v SA Leaming -
| Alood Copy
_| Ingress Mimor ——

QoS Group: none

.¢|.




Hactponka CRS

e HacTtpounka tagged VLAN

VLAN VLAN Tagging In. VLAN Tran. Eg. VLAN Tran. 1:1 VLAN Switching MAC Based VLAN Protocol Based VLAN

b = v & 7T
\VLAN ID 7 Tagged Ports _
20 etherl-masterdocal, s...

20 etherl-masterdocal Switch Egress Tag VLAN <20>

pommet | wwo x

45 etherl-masterdocal, et... | Tagged Ports: |etherl-masterocal | % | & Cancel

D 4095 swichicou  [¥]% | Apply
Disable

Copy
Remove
enabled




Hactponka CRS

e HacTtpownka PVID

Ingress VLAN Translation <ether16-slavedocal, etherb-slavelocal, eth..[=] E3

VLAN VLAN Tagging | In. VLAN Tran. —
== = pors, [T ¥ |
= = v R v [g ] &
e S L etherbslavedocal | ¥|% | Cancel
|Ports / | Protocol — vice ... |New Custome...|
ether 16 slavedocal, etherG-sla... ether17slavedocal | ¥ | % 0
ether19slavedocal 3
ether2-slavedocal, ether3-slav... Protocol: | g Disable 20
D ether21-slavedocal, ether22-l... 4091
ether22-slaveocal, ether23-sl... Service VLAN Lookup For: |any £d 40
D ether24slavedocal 4095
Service VID: | | ¥ | Remove
Service PCP: | v
Service DEI: | -
Customer VLAN Lookup For: |Em:.|r ¥
Customer VID: | | v
Customer PCP: | v
Customer DEI: | | v
New Service VID: | -
New Customer VID: 30 ¥ .
[_| PCP Propagation
[ | SA Leaming
enabled




[IlpuMmeHeHne CRS

e PaspneneHune cetn Ha VLAN Ha ypoBHe agoctyna (access layer)

tagged VLANZO0 |
tagged VLAN30D
tagged VLAN4DD

untagged VLANAOOD




[TpuMmeHeHne CRS

e Inter VLAN routing Ha 04HOM YCTPOMNCTBE

tagged VLAN200
tagged VLAN300
tagged VLAN400

Lntagged VLAN200 -

- etherd - - y
untagged VLAN400 - - <

o

______ _I-, -

untagged VLAN300

-




[TpenMyLLecTBa M HEAOCTATKU

e (Ob6nactb npuMmeHeHus CRS:
- 3 ycTpouncrtea B ogHoM (router, switch, AP) B Hebonbwnx opucax

— 'wrabuTHbIN KOMMYTaTOP YPOBHS AOCTYyNa WKW arperaumm B HEOOMbLLUUX U CPEeAHUX
opraHusaumsax

e KpynHble opraHm3aumm co CNoOXHOW CTpyKTypon un ISP — paHo
(HeT 802.1X, RADIUS, RSTP)

e [1ntoChbl:
— COOTHOLWeEHMe ueHa/PpyHKUMoHanbHOCTb (~2509%)
- ynob6bcteo (3 B81)

e MuUHYyCHI:
- HeTt IGMP snooping (o6ewatoT B ROS 7)
- HeTt loopback detection
- Het PoE 48V ana VolP, kamep
- HeT RSTP B «kenese»
—  CnoXHoe MeH HaCTpPOMKH




Feature request

STP (RSTP) in hardware

IGMP snooping

Loopback detection

DHCP Option 82

YaoobHoe MeH1o

48 nopToB

bonbwe SFP

e L3-routing in hardware (at least static) !!!

3aragoyHbin QCA8513L




lNemo-cteHa IT-LAB

CCR1036-12G-4S

CRS226-24G-2S+RM 1 Gbps CRS125-24G-1S-RM

MEercTa FT T Tl I T 17 7.8 - Elaud gﬂ”;‘?[’;‘
WU RRRY RRRw i e

10 Gbps DAC

Vian 10 - Management
Vian 11 - Data
Vian 12 - VolP
Vian13 - Video

Server Cisco UCS C200
Vmware, Asterisk, Mikrotik RoutersOS




JInTepaTtypa

http://routerboard.com/
http://wiki.mikrotik.com/wiki/Manual:CRS examples
http://wiki.mikrotik.com/wiki/Manual:CRS features
http://wiki.mikrotik.com/wiki/Manual:Switch Chip Features
http://wiki.mikrotik.com/wiki/Manual:Fast Path



http://routerboard.com/
http://wiki.mikrotik.com/wiki/Manual:CRS_examples
http://wiki.mikrotik.com/wiki/Manual:CRS_features
http://wiki.mikrotik.com/wiki/Manual:Switch_Chip_Features
http://wiki.mikrotik.com/wiki/Manual:Fast_Path

KOHTAKTb!

Anekceun YobaH

ac@it-lab.md
http://www.it-lab.md

+373 69999975

it«lab

system integrator
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