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Spolecnost R&M.

* Predni svétovy vyrobce v oblasti informacnich a
komunikacCnich technologii

= Rodinna Svycarska spolecnost s celosvetovou
pusobnosti a vlastnéna Martinem a Peterem
Reichle

= ZaloZzena v roce 1964

= Patfime mezi Top 3 vyrobce v Evropé a na
Stfednim vychodée

= Lokalni zastoupeni na 6 kontinentech a vice jak
40 zemich

= Aktualné pres 1600 zaméstnancu po celém svété

= Vlastni vyvoj s vice jak 100 patenty a kontinualnim
R&D

= Pevna pravidla pro interni i externi komunikaci s w

partnery dle CSR a GRI standardu
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‘Hlavni oblasti pro nasazeni R&M.
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Produktova reseni pro LAN.

Single Pair Ethernet

Cu&FO
platforms

Cu/FO cables
FO assembly cables




Produktova reseni pro DC.

Raceway

FO patch cords
PRIME ODF \ Pre-assembled FO cables
ODF SCM '

1

Cooling and
] energy supply

.

7

Network cabinets
and enclosures




erejné/venkovni site.
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FO Field
FO Outlet

PRIME-ODF
ODF FOXS
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Nase vize.

«R&M je jeden z lidrd mezi vyrobci kvalitnich feSeni pasivnich datovych systéemu»

« i »
We protect your investment
SW & Applications 3.5 50 9%
Data handling
(Servers, Storage) 5 34 %
LAN 3 7%
Physical Layer 10...15 7%
Years * % Budget
R&M ensures a secure and
long-running stable network OSI Model, Layer 1
data / control / power
s
v
‘
D 59% vSech sitovych problému OSI Model, Fyzicka vrstva — data / ovladani / napajeni
| 4
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Evoluce v infrastrukture siti
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Koncept ,,Digital Building“ — 1. generace

Zakladni datova kabelaz

Datova kabelaz:
e |T zafizeni

=R&M



Koncept ,,Digital Building“ — 2. generace

, , . - Power over Ethernet
Zakladni datova kabelaz

Prilezitostné dalsi

S

. i %

Datova kvr?\belgz. zafizeni: s

* [T zafizeni «  Pristupové body §
+  Kamery

Source: Internet
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Koncept ,,Digital Building“ — 3. generace

Zakladni datova - -
Power over Ethernet Digital Ceiling

kabelaz 100 Base-T Switch 10 G Base-T Switch

Datova kabelaz: Prilezitostné dalsi Strukturovana kabelaz

» IT zafizeni zafizeni: pro dalSi systémy budov:
* PFistupové body * LED osvétleni
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Koncept ,,Digital Building“ — 4. generace

Smart)B\uiIding

r h
Zakladni datova " ” : :
Kabela3 Power over Ethernet Digital Ceiling Single Pair Ethernet
abelaz

Datova kabelaz: Pfilezitostné dalsi Strukturovana kabelaz Integrace dalSich
IT zafizeni zafizeni: pro dalSi systémy budov: systému budov:
PFistupové body * LED osvétleni + All-IP feSeni
Kamery * Senzory * loT
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Trendy v datove infrastrukture.

= \ySSi a vySSi datové rychlosti

= \ySSi pocCty datovych linek

= Veétsi podil PoE v sitich a vyssi prikony k pripojenym zarizenim

= Pfechod k HD a UHD feSenim — uspora mista

= Plug and Play systémy — snadné a rychlé zmeény pfimo spravcem sité
= Modularnost a moznost postupného rozsirovani

= Bezpeclnost a rychlost lokalizace incidentu

= PIna procesni kontrola od planovani az po realizaci

=R&M



Proc¢ “Better connected”?

= Je to kvalitni kabel, konektor nebo pigtail?
= Je to kvalitni end-to-end infrastruktura?
= Je to rychla a snadna instalace?

= Je to prehledna instalace pro rychlé a bezproblémové
servisni zasahy?

= Je to modularni instalace s moznosti “pay as you grow”?
= Je to HD nebo UHD feSeni?
= Je to zaruka 2, 5 nebo 25let?

= Je to systém s dokumentaci a on-line monitoringem
fyzického spojeni?




Proc¢ “Better connected”?

= R&M doporucuje kombinaci vSech zminénych vlastnosti

Pouze kvalitni ,stavebni kameny”“ mohou postavit funkcni systém

Pouze kvalitni vyrobce poskytuje komplexni feSeni od stavebnich
kamenu az po funkéni celky

= Proc viastné “Better connected”?

v Eawv s

WDM prenosy

100/200/400G

Vice a vice spojeni...ale méné a méne mista

HD jiz neni Casto dostacuijici

v DC je majorita plug and play spojeni — vysoka flexibilita

Kazdy vypadek nebo servisni zasah je pocitan na minuty/$$$

=R&M



Hlavni pilire bezpecne infrastruktury

= Kvalitni komponenty sité
= Stabilni a dlouhodobé parametry
= DostateCna rezerva pro budouci aplikace
= Zabezpeceni jiz na prvni vrstvé site
= Od rizného vizualniho znaceni
= Pres pfesnou dokumentaci celé sité
= Po on-line monitoring fyzickych spojeni
= Efektivni spravci sité
= Kvalitni a pfehledna sit
= Kvalitni a aktualni informace

= Kvalitni dodavatelé a partnefi

=R&M



Zpusoby vizualizace siti
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Hlavni typy dokumentaéni nastroju
= Dle primarniho urCeni
= Univerzalni (non-IT) — jako Excel, Visio, Mozek IT manazera ©
= |nfrastrukturni — CAD, DCIM, AlIM, ...
= Networking — Zabix, Nagios, HP, Cisco, ...
= Dle moznosti aktualizaci
= Off-line
= On-line
= Dle pfinosu pro IT oddéleni
= KniCemu ®
= K obc&asnému nahlédnuti v pfipadé nejvyssi nouze ®
= Pro monitoring a reporting ©

= Pro monitoring, reporting a fizeni kompletnich IT procesu © ©

=R&M



Univerzalni dokumentace siti

= NejCastéjSi zpusoby dokumentace LAN i DC siti...

Secure A B | C | D | E | F
g 1o 1 Interface Name Deseription Operational Status 'Eipecd Port Duplex Admin Perl
3 |Giy7 'IM;erutEJ up 1000 full auto
‘4’@ m i 32 Gi/s server Port up "L0o0 full auto
o 33 Gi3/9 ServerPort  up 1000 full auto
] 3 G310 Server Port up 1000 full auto
35 Gi3f11 User-Data up "Looo full auto
WLAN 01 36 Gizf12 Voice-Gateway up '1.00 full auto
37 Gi3f13 Server Port up "Looo full auto
* e 36 Giz/14 Server Port up 00 full auto
= 19 G315 Server Port up 000 full auto
il a0 Gi3/16 user-Dala up "Lo0o full auto
£ a1 Gizf17 User-Data up "0o0 full auto
/ a2 Gi3/17 User-Data up 000 full auto
‘ = e 13 Gi3/18 User-Data up "Loo full auto
a4 Gizf19 Server Port 000 full auto

WLAN 02
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Infrastrukturni dokumentace siti

= RuUzné provedeni a spemahzace => rlzna uroven pouziti

IDF 2
47U 600x600

CiseRERIE

VENTILAEH JEONOTHA. (5 YEWTILATCR] / VENTLATION UNIT {5 FAN)

WYVAZOVAT PANEL f CAELE NARAGEMENT PAMEL
CPTIGNA YVAHA 1/ FIEER GPTIC PATCH PAMEL | (260K12 WO 15051 ICF 2, MOF 2-5080 IF 2}
VAZOVALT PBNEL / CAELE MARAGEMENT PAMEL
FATCH PAMEL 4B ZASUMET 1/ DATA SOQGETS 1
WIVATONAT PANEL / CABLE WANAGEUENT PANEL
PATCH PANEL 48 TASUWKY 2 / DATA SOCKETS 2
WIVAZOVADT PAMEL / CAELE MANACEVENT PANEL
PATCH PANEL 4Bp ZASUVKY 3 / DATA SODNETS 3
IVAZONALT PANEL / CAELE WANMCENENT PANEL
PATCH PANEL 4B TASUMEY & / DATA SOCKETS 4
WIVAZONALT PANEL / CAELE MARMGENNT PANEL
PATCH PANEL 4By ZASUMKY 5 / DATA SOCKETS 5
WIVAZONALT PANEL / CAELE MANAGEMENT PANEL
PATCH PANEL 4Bp TASUNKY 6 / DATA SODKETS 6
WIVAZOVALT PAMEL / CAELE MAKMGEUENT PANEL
PATCH PANEL 4B ZASUMEY 7 / DATA SODKETS 7
VAZOVACT PANEL f CAELE WANAGEUENT PANEL
PATCH PANEL 48 ZASUWKY B / DATA SODKETS &
WVAZOVAD PANEL f CAELE NANAGEUENT PANEL
PATCH PANEL 48 ZASUWKY § / DATA SODRETS 3
NAZDHALT PANEL f CAELE WANAGEMENT PANEL
PATCH PANEL 48p ZASUWKY 10/ DATA SOCKETS 10
WIVAZOVAD PAMEL / CABLE WANAGEVENT PANEL

ATV PRVKY (PREDPCKLADANT POET) / SWITCHES {THE EXPECTED AMCUNTE:

PATCH PANEL 4B SWITCH 1

WOLNY PROSTOR PRO SWITCH 1/ SPACE RESERWE FOR SWTTCH 1
FATCH PANEL 88 SWICH 2

WOLNY PROSTOR PRO SWICH 2 / SPACE RESERVE FOR SWITTH 2
PATCH PANEL 4l SWITH 3

WOLNY PROSTOR PRO SWTCH 3 / SPACE RESERVE FOR SWTTH 3
PATEH PANIL 4 SWITCH 4

WOLNY PROSTOR PRO SWTCH 4 / SPACE RESERVE FUR SWITTH 4
PATCH PANEL 4fp SWTCH 5

WOLNY PROSTOR FRO SWTCH 5 / SPACE RESERVE FOR SWITCH 5
WARALEC PAEL | POWER DETRIBUTION PANEL 230V

ATS PREFMAL / RACK AUTONATIC TRANSFER SWTTCH

POOSTAVEL 5 FLTREM / RACK BASE FRANE WTH FILTRES

N Ho1, Server Cabinet 01 -Front -\
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Networking dokumentace siti

= Vhodna zejména do NOC pro monitoring - ne jako dokumentace siti!

ZABBIX Monitoring Inveniory Reports Configuration  Adminisiration Support P Share

Dashboard  Problems Overview Web Latestdala Graphs Screens Maps Discovery  Services

Minimum severity Information Edit map

Maps

Amazon Clovd Amazon Cloud

Detect operating
o Ping Prosy
1M: 2.8 Kbps ° Kops IN: 2.8 Kbps CPU toad: 0.1

1M: 2.8 Kbps
OUT: 17.66 Kops OUT: 17.66 Kops Power on OUT: 17.66 Kops.

LI e s Host inventory
ouT: 15.98 Kops

Zabbix server
127.0.0.1

ox Proxy
CPU toad: 0.1 IN: 2.6 Kbz
OUT: 17.48 Kbps.

Latest data
Problems
Graphs

Host screens

Zabbix Proey
CPU load: 0.1

266 Ko J il Dats Center Network Manager

OUT: 17.48 Kops cisco

Open JIRA ticket
Reboot server

Access WEB server
Zabbix Proxy c
CPU load: 0.1 CPU load: 0.1

Azure Cloud Azure Cloud
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ProC vilastné dokumentaci ¢i monitoring?
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Proc¢ — Dokumentaci

= Stézejni nastroj nejen IT oddéleni
= Dokumentace provazi sité od navrhu i po celou zivotnost
= Dokumentace umoznuje provadét spravu a udrzbu
= Dokumentace umozriuje analyzu a optimalizaci
= Dokumentace umozriuje planovani, reporting, komunikaci s kolegy a dodavateli
= Efektivita
= Prace => penize
= Casu => penize
= Materialu => penize
= Lidi => penize
= BezpecCnost
= Vyrazné snizeni chybovosti/vypadka v siti (lidsky faktor)

= Co je kvalitné uloZzeno nemuze byt ztraceno...

=R&M



ProC€ — Monitoring

= Rychlost
= Automaticka aktualizace dokumentace ihned po fyzické zméné
= On-line informace o déni v siti, napajeni, chlazeni atd. — proaktivni fedeni!
= Rychla lokalizace pfipadného problému — Alarmy
= Vzdalené/centralni navadéni pfi servisnim zasahu
= Snizeni chybovosti
= 28% vypadku v DC je dano chybami pfi patchovani (Gartner)
= AZ 40% prostfedkd muze byt nevyuzito
= BezpecCnost
= Moznost dohledu v siti jiz na L1 (end-to-end)
= Okamzita lokalizace

= Moznost propojit s fyzickou bezpeénosti — dvere, teplo, voda, ...

=R&M



Dokumentace a monitoring

InteliPhy net — zakladni nastroj pro bezpecnou
sit’

=R&M
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I
I

R&MinteliPhy pro DC i LAN £

= inteliPhy Net . e

= Reseni pro dokumentaci, DCIM i AIM 7

= Hlavni motto ,Simple® a ,User friendly”
= Network Visualization
= Asset Management

= Capacity Management o ————— %%%
= Connectivity Management ) 2 T

= Change Management ‘

= Reporting

- ER&M



R&MinteliPhy Net

= Dokumentace sité
= Pasivni i aktivni ¢ast — vCetné propojeni

= End-to-End (port-port)

= 2D/3D zobrazeni

: offee 102 -
Office 103 b - .- - (o]
= DCilLAN fofa2E  greengy mEE
2016 R
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R&MinteliPhy Net

= Siroké knihovny
= Rozvadéce
= VCetné teplé/studené uliCky
= Pasivni infrastruktura
= Metalicka i opticka
= Aktivni infrastruktura

= Networking

T
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= SAN
= PDU
= |oT

= Editor pro vlastni modely




R&MinteliPhy Net

= Kompletni zobrazeni spojeni End-to-End

Panch Codd Cat 64

Deavice neme 4323

= RuUzné pohledy |

Reck a1
Rack Unit 12

= Okamazity ,proklik” na libovolnou komponentu | |

tiop2tiie Can 64

Davice neme po!

Madal ype PATCH_PAN
Madal niame: 1L 24 Por Ba

Penel 24 x Cat 64 (Mana
ot 11

Rack a1
Rack Unit 19

[ B} ' ]

oo ) o) o o oo o o )

eI

Davice nema sw
Madal typa SWITCH
Matlel name Giszo 2960 24

Frant port. 23_f
Location Reinhard
H

kal
sck Unit 17.5

L
| e |
w7 2 - N
B [ PH| b4 [ b3 [




R&MinteliPhy Net
= Reporting a Alarmy
= Kompletni nastroje pro analyzu a spravu
= Jednorazové i pravidelné _—

= Grafické i textové vystupy ‘yl‘ : h ‘
U bbbt
| i \ «,ﬂw ullllkhl |. Ik

R&M 2 © = 2 '

\
ALARMS MY ALERTS  ALL ALERTS  ALERTS AS RECIPIENT ‘ \ ‘/ \ / \/ | \| ‘
| |
o | | \;‘
CREATE CHANGE REMOVE  GENERATE REPORT J H ! \f | | ‘H
( [
User Name Start date Active “ ‘U u

admin admin (admin@ad...

Rack Space Alert

September 12th 2019, 12:00 Yes

Switches X
Id Name Model name Type Manufacturer Parent Address U po
3821 switch_2_0_0 Cisco Catalyst 1900 WS-C19 switch Cisco rack_2_0 Paris\row 2\rack_2_0 37
4374 switch_2_2_1 Cisco Catalyst 1900 WS-C19 switch Cisco rack_2_2 Paris\row 2\rack_2_2 38
3591 switch_bb_21 Cisco Catalyst 1900 WS-C19 switch Cisco rack_bb_2 Paris\row 2\rack_bb_2 14
3852 switch_2 0.1 Cisco Catalyst 1900 WS-C19 switch Cisco rack_2 0 Paris\row 2\rack_2_0 38
1409 switch_0_0_0 Cisco Catalyst 1900 WS-C19 switch Cisco rack_0_0 Paris\row O\rack_0_0 37
2385 switch_bb_11 Cisco Catalyst 1900 WS-C19 switch Cisco rack_bb_1 Paris\row 1\rack_bb_1 4
3168 switch_1_2_1 Cisco Catalyst 1900 WS-C19 switch Cisco rack_1_2 Paris\row 1\rack_1_2 38
2192 switch_0_3_0 Cisco Catalyst 1900 WS-C19 switch Cisco rack_0_3 Paris\row O\rack_0_3 37
Count: 34 2 IMPORT =+ EXPORT
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WORKFLOW MANAGER

R&MinteliPhy Net

= Pracovni ukoly

Pfiprava a delegovani
= Realizace
= Kontrola

= Aktualni dokumentace po celou dobu!

m B Create worldlow

[=] £ remove patches from serve 2019-09-10 ]

[} remove patches 2019-09-10 [ ]

= 5 add patches

[l add patches 2019-09-10 ]

2019-08-10 [ ]

Work order

Task
Title: remove patches
Description :
Swartdate: September 10t 2019 11:18
Enddate: September 11th 2010 11:18
Status : Completed
Planned actions

Port (id: 33812, name: 3_f) on device (id: 33790, name: pp1) is disconnected from connector (id: 33948, name: RJ45) on
lcable (id: 33946, name: ) Device: pp1 (id: 33790), position: "12.5, FRONT', rack: a1 (id: 33733). tile: not placed, location:

Reinhard (id: 33731)
3L 3L i 7]

woklvivivivve vivvivvivivvvv.v.v.v V..

Port (id: 33810, name: 5_f) on device (id: 33790, name: pp1) is disconnected from connector (id: 33926, name: RJ45) on
lcable (id: 33924, name: 2) Device: pp1 (id: 33790), position: "12.5. FRONT', rack: a1 (id: 33733), tile: not placed, location:
Reinhard (id: 33731)

L LY 1L PY 2

wvivvivivivviviviviviviviviviviviviv.vviv)y.

Port (id: 33809, name: 6_f) on device (id: 33790, name: pp1) is disconnected from connector (id: 33911, name: RJ45) on
lcable (id: 33909, name: 3) Device: pp1 (id: 33790), position: "12.5. FRONT', rack: a1 (id: 33733), tile: not placed, location:
Reinhard (id: 33731)

L LY 2L PR 2

wvivivviciviviviviv vivivivivviviviviy v v

Port (id: 33843, name: 8_r) on device (id: 33930, name: srv1) is disconnected from connector (id: 33925, name: RJ45) on
lcable (id: 33924, name: 2) Device: srvi (id: 33930). position: "9, FRONT", rack: a1 (id: 33733), tile: not placed, location:
Reinhard {id: 33731)

BREE

Port (id: 33944, name: 9_r) on device (id: 33930, name: srv1) is disconnected from connector (id: 33910, name: RJ45) on
cable (id: 33909, name: 3) Device: srv1 (id: 33930), position: "9, FRONT, rack: a1 (id: 33733), tile: not placed, location:

F =0 =0

Reinhard {id: 33731)

Port (id: 33941, name: 6_r) on device (id: 33930, name: srv1) is disconnected from connector (id: 33947, name: RJ45) on

[cable (id: 33946, name: ) Device: srvi (id: 33930), position: "9, FRONT', rack: a1 (id: 33733), tile: not placed, location:

Reinhard (id: 33731)
A
o Tl '§' 8 @‘L
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add patches
add patches
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R&MinteliPhy Net

= Monitoring

= On-line komunikace s pasivni i aktivni infrastrukturou sité

= Okamzity feedback sité s prfesnou lokalizaci incidentu
= Moznost proaktivni reakce
= Doplnéni bezpeCnostnich politik v siti

Integrace 3rd party informaci (SNMP)

K

' vl AL 0 L 1
(R an an an am o o I RIE B B E SR 6 6

- i f ' , d
[ ey ayeyayatre (Aeyaysfelalal

L 4 1 il
(R os wn om wn on e A S R s

AIM Alarms View X

ACCEPT
Event description Workflow id Workflow task id Alert level Creation date Status User

Created (id: , name: ) Critical September 19th 2019, 17:47 Active




R&MinteliPhy Monitor

Bus Connector

Analyzer

4

@ < il FN use LAN
fAnaluzer HO102 1016
Bus Cable ! i i'z’%'lém @ patches 1P 10,0, o.g

@ ﬁ;rjuu‘ WIL" “LQQQI'] ULQ"""ULULLLn S —

Sensorbar

Sensorbar Holder

e
Bus Cable Clip

Ld .d Nass

Al =
wl
- ) ‘"’f?i’:o aamrrm'
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RFID tagy pro libovolné patch cordy

LC duplex E2000

SC simplex MPO/MTP LC-Quick relase
MPO-Quick release

=R&M



R&M Active port monitoring

= End-to-End
= Dokumentace a on-line monitoring 100% datoveé linky

= 100% prehled a dohled nad kompletni infrastrukturou bez omezeni

= Zaméfeno na minimalizaci MTTR (Mean Time To Repair)

=R&M



Zakaznik na prvnim miste!

«We provide connectivity that matters»

R&M je vas partner pro End-to-End infrastrukturu
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Ing. Jan Vaculin K
i : @ . ;;ziz I N o
Reichle & De-Massari CZ&SK o0 .

Tel. +420 777 114 722
Email jan.vaculin@rdm.com
Internet www.rdm.com
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