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» Established 1996
« RouterOS created in 199/
» RouterBOARD created in 2002

» First MUM event in Prague 2006
» MUM In Indonesia had 2500 people

e 34 events In 2016
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Martins Kengis (sales)
Maris Bulans (support)
Sergejs Boginskis (support, training)

STAFF




Agenda

1 0:00 Presentations

1 2:00 Lunch with tickets

| 3:30 Presentations

1 6:00 Lottery

16:30 Beer and closing of MUM

mt.lv/agenda




Wik

SSID: MUM ARMENIA
Password: mikrotik



MUM Live

www.youtube.com/mikrotik


http://www.youtube.com/mikrotik

Special Thanks

lopaz-95
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Wireless Wire

» | Gbps full duplex 6e3 npoBoaOB
+ |00 meTpoB

» 60 GHz beamforming

» Paired Secure Link Preconfigured

¢ $198 komMnaekT



Wireless Wire




Wireless Wire Demo




L HG 60G

| Gbrt full duplex
60GHz cnexkTp

L HG AM3amH

AOCTYMHBIN 1 AETKMM

Ara kM

AMCTAHLIMM




cAP lite

« ManeHbkmn 2.4 GHz AP

* CMEHHbBIM KOpnyC
* PacrnevaTtamTe CBOW KOPyC

* AAA OTEAEM N APYTUX
MYOANYUHBIX MECT AAS AOCTYMA
HTepHeT
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DynaDish 6 and SXT 6

* AAS MCMOAB30BaHMS B boAee cBObOAHOM 6(GHZ cnekTpe

« OAMHAKOBbIM AM3AMH

l
y/ ,.

/




SX1sq Lites

« KOMMAKTHbIM M OYEeHb ACrKUM
* B 2 pasa ToHbLLE
e |6dBI aHTeHHa '

» AnctaHumsa | 2km __

« KomnaekT $46



SX1sq Lites




LHG HP5




LHG HPS

630mW

AN AncTaHUmMm 20km
ToT »e caMbiM AM3aMH
AOCTYMHBIN 1 AETKMM

L leHa komaekTa $69




LHG XL HPS

630mW

AN AncTaHUmMm 40km

2/ dBI aHTeHHa

| leHa komniaekTa $7/9

N



LHG HP5 LHG 5

LHG XLS

Hosbi LHG!
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() Distarce at max s pgortec 802,113 datarate leg, 265Mbit) @ Distarce a1t max supported 9021 In csta rats (eg J00Mbit) I Max range ot 7D signal

$69 $59

$79

mantBax 19s




WAP R

2.4GHz Touka AOCTYMa
MINIPCl-e chnoT ana 3G/4G
[ lnTaHue no Pok, pasbem
MUTaHMS, aBTOMOOUABHbBI
KOHHEKTOP

| leHa komniaekTa $/9




wWAP LTE KIT

2.4GHz Touka AOCTYMa

LTE Mmopem (26, 3G and 4G)
LTE I,2,3,7,8,20, 38 n 40

[ lnTaHme no Pok, pasbem
MUTaHMS, aBTOMOOUABHbIN
KOHHEKTOP

| lena komnnekTa $1 19
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L tAP min

» 24GHz AP B npoyHoM
Kopnyce

« miniPCle ana LTE

* BcrpoeHHbin GPS

» CepunHbIM NOpT

* Ethernet mopT

* AN aBTOMOOUAEM N APYTUX

MODOUABHbBIX arnnAMKaLIMM

<
-







LtAP

¢ )x miniPCle croTa

o L AIG A AN
« MMIPS Mediatek 880MHz

» 2x MMCX koHHeKTOpa
» | Gbps Ethernet nopT
* BcTpoeHHbin GPS







VVoobm

Wireless out of band
management

[ loAKAKOUMTE K YCTPOUCTBY U
KOHQUIYPUPYUTE MO
O6ECNPOBOAHOMY MHTEPDEMCY

CepunHbIV MHTEPpDENC Yepes
O6EeCnpPOBOAHbIE CETH

eHa $16




MUPS

Glgabit PokE nHxekTop

[ lnTaHne No apanTepy 1AM
Pok

[ 1pn noakAloueHHOW HaTapee
nuTaeT RouterBOARD
$29




WSAP ac lite

» Bcrpameaembi B EU mam US
SAEKTPUYECKME PO3ETKM ot
* Dual band ac (2.4 n 5GHz)

* [eAredOoHHbIN bypass

» 2 LAN nopTta
* [ loAHasa moaaepxka USB2
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M TG

HeTbipe aapa 880MHz
| miniPCle croT
| Gigabit Ethernet

ObHoBAeHME ana RB4 | |
$39




M 33

HeTbipe aapa 880MHz

3 Gigabit Ethernet

2 miniPCle caroTa

| M.2 croT

USB 3.0 v serial port
ObHoBAeHME AAa RB433




S+R]10

SFP+ to Ethernet

6-ckopocTtHom (10/100/1G/
2.5G/5G/10G)

2.4W

PaboTaeT co Bcemm SFP

$65




PW43V

» Hot Swap -48 n +48V DC
telecom 6AOK NMUTaAHUS

» Ana CCRI1072
+ $100
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"Kaaccuka' cTana elle Aydlle ¢ 4-xX SAEpHbIM
MPOLECCOPOM



4 anepHbit ARM npoueccop
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4 apepHbit ARM mpoueccop

» 2 SATA3 nopTta

ONINNVYM i/ J




4 apepHbit ARM mpoueccop

» 2 SATA3 nopTta
» 2 M.2 nopTta

ONINNVYM i/ J




4 apepHbit ARM mpoueccop

» 2 SATA3 nopTta
» 2 M.2 nopTta
» 60GB SSD BrAIOUEH




4 apepHbit ARM mpoueccop

+ 2 SATA3 nopTa * [ lopaepkka hardware [Psec
» 2 M.2 nopTta

« 60GB SSD BrAloueH




4 apepHbit ARM mpoueccop

+ 2 SATA3 nopTa * [ lopaepkka hardware [Psec
» 2 M.2 nopTa 48V DC

« 60GB SSD BrAloueH




4 apepHbit ARM mpoueccop

+ 2 SATA3 nopTa * [ lopaepkka hardware [Psec
» 2 M.2 nopTa » 48V DC
« 60GB SSD BkaoueH  © ABOMHOM DAOK MUTaHUA




5.5 MuaamoHoB PPS

/.5Gbps

IPsec oo 2.2Gbps ¢ AES |23
Overclock po 2GHz



2 BbIMyCKa

* RBI100AHXx4 - $299

- RBII100AHXx4 Dude edition
BKAOYUaEeT 2x M.2 n 2x SATAS - $349




FiberBox

* [ loropoycTonumBbIM

Kopnyc —
| e —— |

* 5 SFP nopTosB
» RJ45 SFP (5-RJO1) BrAtOUEH / :

- 379 ‘ s = = T -7]-
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. CRS 317-1G-165+
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CRS3[7-1G- 165+

OyeHb MoLHbIM SFP+ cBuTY



CRS31/-1G-165+

* |6 SFP+ nopTos

* [ IpoBopHasa ckopocTb ana | 0GbE

MOPTOB

» Hardware-based Spanning

« SWOS mam RouterOS

ree Protocol




CRS| 12-8P-4S

PokE out 802.3af/at
8 Gigabit nopTos

NrkrcTik

4 SFP nopTa '

OTAEABHBIM OAOK MNTAHUA ,A,/'\\ﬂm :

naccmeHoro mam 802.3af/at

ABTOAETEKLIMA m f(‘:.:‘s o0 m
U2t == =8

MCMOAB3YEMOro Pok

CTaHAapTa



CRS328-24P-45+RM

PokE out cerTy 28 nopTos!



MrroTik

CRS328-24P-45+RM

PokE out cerTy 28 nopTos!



CRS328-24P-45+RM

o SWOS mam RouterOS

» 24 ports ¢ Pok out dyHkumen

» [ lopaepxmBaeT 802.3af/at

* ABTO-AETEKLIMA POE CTaHAAPTA

» 4 SFP+ nopta ana [0GbE

o OamH 120/220V [EC ana nuTaHUSA



BCE MPOAYKThI

e becrnAaTHOE NoXm3HeHHOe OOHOBAEHME
AMLIEH3UM

e OpHa RouterOS Bepcus

e [loppobHas MHPOpMaLWS
https://mikrotik.com/products







CHR

Cloud Hosted Router

RouterOS AAS BUPTYaAbHbBIX MaLLMH

PaboTaeT Ha VMware, VirtualBox, HyperV,
KVM, XenServer, etc.

Ha obAauHbIX cepBrcax - Amazon, Azure 1
APYTUX

CHR aocTtyneH kak OVA (Open Virtual
Appliance)




CHR

/A\MLEH3MPOBAHME
A\MLIEH3MS CkopocTb LleHa
becnAaTHas | Mbrt becnaaTHO
P | | Gbrt US$H45
P10 | 0Gbit US$95
P-Unlimited HeorpaHmyeHo US$250

e 60 AHEBHasa TecToBas BEPCUA

* AMUEH3MM NEPEHOCATCH



CHR

/A\LEH3MPOBAHME
@Iz, Licence [=] E3 |
System ID: |6IR1ZPjutul | OK System ID: |6IR1ZP{utu) | OK |
Level: [fres | Generate New ID Level: [Pt l Generate New ID
MNext Renewal At: | ] Renew Licence Next Renewal At: |Jan/10/2016 21:59:59 | Renew Licence
Deadline At: | ] Deadline At: lFebIOQIZOlG 21:59:59 ]
| Limited Upgrades | Limited Upgrades
{ Renew Licence =] E3 |
Account: | nymikrotikcomaccount ] Start
Password: [ ] Stop
Level: [P1 ‘@ Close
done

WinBox — System — License



CHR

/A\LEH3MPOBAHME

A
1

\
Ml?‘,l—o'-"k Home Boy About  Jobs  Hardwzre  Softwere Supoort Training

My account Log out Mikrs Trk

= Togzle manu

ACCOUNT INPORMATION Welcome, MikroTik!

Home
Belance
Edit accouni d=talls

MUM recitraion bEtory

Hardware ordcrs Account notices
\YEE ORDERS
Veur rrders and nvoices Prepaid keys: You have 5 pregaifl license keys availabls

Purchase a RBouterOS | cense key

ROUTEROS KEYS Visit upcgming MUM events!

Search and viaw all keys
Hcquest key ram another adeaum
Trarsfer orepa d weys (77)

Indenesia in Yogyakarta,

Make a coro kay Oct 27 - 28

Make a ey ‘rom prepaid ey (21 Brazil in Maceio, Alagoas,
E Nov9-1D

:?3 rllii:.‘: = w— Jruguay in Montevideo,

CHR orders and invoices Nov 13

Trarsfar CHR prapaid kays SNl South Africa in Cape Town,

- MNov 24

mikrotik.com/client



https://mikrotik.com/client

User keys

Show entries

10

System ID

vmxAucZ7ViK

OMaZwuXjj4N

Cm8ATgygn2H

+0OfzKswA4TC

4Mc+U51oLoN

10971UBIKZK

JPyotBTRsJK

Issued

2016-05-31

2016-04-04

2017-09-13

2017-08-24

2016-06-10

2015-12-28

2015-12-09

CHR

/A\LEH3MPOBAHME

Expires

Level

P1-Perpetual

P10-Perpetual

P-Unlimited

P10-Perpetual

P1-Perpetual

P1-Perpetual

P10-Perpetual

Transfer

Transfer

Transfer

Transfer

Transfer

Transfer

Transfer

Transfer

Action

Upgrade

Upgrade
Upgrade
Upgrade

Upgrade

Status

i
i
I
)
i
i

i

Note

!

!

mikrotik.com/client/cloudhosting



https://mikrotik.com/client
https://mikrotik.com/client/cloudhosting

CHR

/A\LEH3MPOBAHME

Upgrade system license &

System ID Level

AuykNnBPF/E P1-Perpetual ($ 45.00) \ -

1Gbit per interface ($45 one time payment)

You have following prepaid balance keys available to purchase a CHR license:

e P1-Perpetual - 5 keys

mikrotik.com/client/cloudhosting



https://mikrotik.com/client
https://mikrotik.com/client/cloudhosting

CHR

/A\LEH3MPOBAHME
Payment ©
You have selected System ID
P1-Perpetual AuykNnBPF/E

Total price: $54.45

Pay using deposit (left: $100) Pay using CC Pay using PayPal Pay using Balance key (5)

Note: Price includes VAT 21% because you have specified EU country as your residence. To avoid this you have to enter your VAT
registration number in your account settings.

mikrotik.com/client/cloudhosting


https://mikrotik.com/client
https://mikrotik.com/client/cloudhosting

RouterOS changelog

e 640 - 16l 3anmch

e 640.] - |4 3anmcen
e 640.2 - 10 3anmcen
e 6.40.3 - 28 3anucen
e 6404 - 33 3anmcen

e )46 3anmcen!



L[ & passthrough

Bridge LIE Ha caeaytollee yCTPOMCTBO
IPv4/IPv6 Ha caeaytollee yCTPOMCTBO

Ha LTE KOHPUrypmpyloTCs yCTaHOBKM
MOAEMA

PaboTaeT TOABKO Ha OAHO YCTPOMCTBO

[ loAAEPXMBAIOTCHA KOHKPETHbBIE MOAEMDI



Bridge OYHKLIM

e MSTP noaaepxka

e |GMP snooping Ha CRS 1 Apyrix
YCTPOMCTBAX

e Hardware offload Ha CRS



TRO69 kAMeHT

RouterOS data moaeab 6asmposaHa TR-18 |
Issue 2 Amendment | |

PaboTaeT c AVSystem, Axiros, Friendly Tech,
GenieACS

VIHCTaAMPYETCA OTAEABHBIM MakeTOM

PekoMmeHayeTca https



[PSec pesyAbTaTh

IPsec test results

RB750Gr3 RB750Gr3 IPsec throughput

1400 byte 512 byte 64 byte
Mode Configuration

kpps Mbps kpps Mbps kpps Mbps
Single tunnel AES-128-CBC + SHA1 42.6 4771 56.9 233.1 55.2 28.3
256 tunnels AES-128-CBC + SHA1 42.9 480.5 49.5 202.8 51.3 26.3
256 tunnels AES-128-CBC + SHA256 42.9 480.5 49.5 202.8 51.3 26.3
256 tunnels AES-256-CBC + SHA1 32.0 358.4 491 201.1 49.2 25.2
256 tunnels AES-256-CBC + SHA256 32.0 358.4 49.1 201.1 49.2 252

1. All tests are done with Xena Networks specialized test equipment (XenaBay),and done according to RFC2544 (Xena2544)

2. Max throughput is determined with 30+ second attempts with 0,1% packet loss tolerance in 64, 512, 1400 byte packet sizes

3. Test results show device maximum performance, and are reached using mentioned hardware and software configuration, different configurations most likely will result in
lower results



Wireless link calculator

eoe < > L[l & mikrotik.com

Ca

L
I8

Specifications and results G ' , . pf?ﬂ

Frequency Desired data rate: 1300 Mbps

Tx device Rx device

‘ & : ,"L.
’ Y : ! : '/lf') N ‘ .. ”
. Sigulda
pj'nc)- ? f Azau poiizons N ! ,\J‘\j'\—-"i’/c 4 < LR
.\1 ) “ "A\A\ - ] '

i, W -y ) 2\

(™

+ Selecl Rx device :

BasebBox 2 [
Tx Gain (dBi) BascBox 5
nIScC Lites
21 DynaDish 5
DynaDish 6
RX Sensitivity (48m) Grouve 52
Groove 527 ae
GrooveA 52
GrooveA 52 ac
LDF 5
LHG &
LHG HPS
LHG XL HPB

Metal 2
Distance: “6.0 K (9.4 m les) Mol 6

4 Free Space Path Loss: "
Theoretical signal level at TX: ool
Theoretical signal level at RX: Me1al 8
Link status: NetBcx 5

NetMetal 5

) NetMetal 5

) < Reser NetMetal 5
NetMetal 5
CmniTIK 6
CmniTIK 5 PoE
CmniTIK 6 P0E ac
CmniTIK 5 2¢
GRT 2

QRT S

DIEC 1iteS

: .
Ad‘_u"\.- -t

——
41'

Output Power (dBm) 3
f ) Ropazi

Lielie <anigari

Jugla “

.. Olaine




DETNET

* DyHKUMA AETEKUMM THMNA MHTEPPEMCOB

SO ONOCOSSTLONFOR

rgejs@P3B12_SergejsGW_CCR1836] > i X e 1 Y print

NAME STATE
sfpl no-link
etherl no-link
ether2 no-link
ether3 no-link
etheré no-link
ether5 lan
etheré lan
ether7 lan
ether8 internet
bridgel lan

@3B12_SergejsGW_CCR1836] > I




HY>KHa NMOMOLLb!

pocuTe y AokanbHoro distributor

OodumManbHas AOKYMEHTALMA
wiki.mikrotik.com

Mikro Tk support@mikrotik.com
HaMrTe KOHCYAbTAHTA

[ loceTuTEe KypChl 0OYUEHMUS!



| lochne MUM

* Bce npe3eHTaumm - mum.mikrotik.com
* Buaeo - youtube.com/mikrotik

* /AMLEH3MA NMPUAET MO e-MamA






