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Novy networking pro nové IT

Tomas Kubica, Enterprise Architect + Daniel Prchal

tomas.kubica@hpe.com
Twitter: @tkubica

cloudsvet.cz

netsvet.cz
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Uspesné budou firmy, ktere vyuziji treti platformu:
Social, Moblle Blg Data Cloud

amazon
NETELIN

Spotify
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Unplanned work




Infrastructure as code

Kontejner




Zajistete vasim aplikacim prenositelnost
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Zvolte vas pristup ke zrychleni IT

Zm te T Bimodal IT Innovation
(dvourychlotnl) ~labs
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Nemluvme jen o SDN....
... Mluvme o nové sitariné

Software-defined Networking Network Virtualization

Network Function Virtualization
Disagregace

Opensource
DevOps



Mluvme mozna o nécem neprijemném

Zapomente na SNMP a CLI

Nesmite se prihlasit do prvku pres SSH a udélat zmenu

Vic funkci a protokolu? Naopak — vétSinu pryc

Ucte se CI/CD nastroje, zejména Ansible, Git, RESTful API, YAML
Vase infrastruktura = definice desired state, ne skript

Vase politika = intent-based networking, ne VLAN a ACL

Vase dokumentace =,,kod* nebo manifest

Programovat OpenFlow by meéli umét 3 lidi na planete



Nemluvme jen o SDN....
... Mluvme o nové sitariné

Software-defined Networking Network Virtualization

Network Function Virtualization
Disagregace

Opensource
DevOps



Proc SDN?
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Je heparin lek nebo jed?

alezi na kontextu!



alizovat aplikace
| diky

skladackove
infrastrukture

se znalosti kontextu

© Copyright 2015 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. HP Confidential



Tradicne jsme odkazani
jen na to, co vidime
prochazet siti...

© Copyright 2015 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. HP Confidential



Odhadovat - Application ‘Aware’ Network

Draha infrastruktura s durazem
na hardware

Méreni e ]
Klasifikace Opozdéna integrace novych

|dentita aplikaci
Kontext

Je obtizné ziskat data z
Akce omezenych a Sifrovanych zdroju




Vedét — Context-Driven Network

Otevrena programovatelna
architektura

Otevienost umoznuje Meren P
9 Klasifikace AN,
samostatnou az zivelnou =

Integraci |dentita

o Udalost

: ’ , , Politika Kontext

Vhled do aplikaci, udalosti, Koordinovana akce ONIEEA
Pozadavek

kontextu i telemetrie
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Tradicni sitoveé prvky

CLI, SNMP

Management Python, NETCONF, XMPP,

Management
Puppet, Chef
plane

plane

Interni, uzavrené

Control
plane

Control

plane
Interni, uzavrené

Data
plane

Data
plane

Specialni HW

Specialni HW

Vertikalné integrovano



Software-defined Networking

Management plane / SDN aplikace

Northbound API, RESTful,
0SGi/Java, ONF, ODL, VAN

Centralizovany Control

Plane / SDN kontroler
OpenFlow, NETCONF,

OVSDB, ...
Data Data

plane plane

Specialni HW Specialni HW




Kontrolery



Jaky si mam vybrat kontroler?
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POX
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Beacon




Intent-driven SDN

moses  OPEN NETWORKING
. FOUNDATION




Software-defined Networking:
Vyjadrujte zamery, davejte kontext
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Prvni pokus
OpenFlow == assembler, switch je flow tabulka

SDN Application

Adaptation Layer (OpenFlow Mux) o

SDN Controller
(Network Controller)




Druhy pokus - SDK

Vyvojar muze programovat sit, ale priliS pozdé na standardizaci

—

er (NBI/SBI message bus) SDN Controller




Doufejme posledni pokus — Intent APl driven Black Box
Dovoluje milionum lidi ovladat sité
Common Intent API

 Inventory

» Topology
 Constraint fulfillment
* End Point Registry

* Intent Compilation

= SDN Controller
* P2V mapping

Adaptation Layer (NBI/SBI message bus)

Specific Specific Specific
SBI Opentlow A3E Custom SBI SBI




Intent je

*Co, ne jak
e Univerzalni jazyk
e Prenositelny
«Skalovatelny
* Prinasi kontext
e Mensi prostor pro utok
 Priklady:
—Martin ma v zasedcce pfistup na Internet

-Jana muze na HR systémy v pracovni dobé

—Tongéé, pokud komunikuje se R&D aplikaci, musi pristupovat Sifrovanou
cestou



Mapovani zaméru (nepienosné) Zameér (pienosny)

Zarizeni Vztahy mezi skupinami koncovych
Protokoly bodu

Vyrobci Nalepky/objekty (napf. Internet, HR,
Rozhrani Franta)

Adresy Zamérova slovesa (napf. povol,
Lokace zakaz, presméruij)

5-tuples Omezeni a vlastnosti (QoS, izolace,...)
12-typles




Martin chce internet

Application

Martin muze na Internet

Martin je ww.xXx.yy.zz . l
Internet je Mapping NBI _
<slozity reqularni vyraz> INTENT NBI

Kdo je Martin?

A

Martin je ww.XX.yy.zz

Intent Mapping Service Co je Internet?

&
<

Intent Engine

Internet je
<slozity reqularni vyraz>




Reeni pro Multi-Writer situaci (jinak prakticky nereSitelné)

SDN aplikace saha na OpenFlow SDN aplikace definuje zaméry
. Streaming : : Streaming
UCC logika Media logika Aplikace UCC logika Media logika
4 N\ [ )
Flow Rule Flow Rule 4 Intent Media Logic )
Logic Logic Conflict resolution
Network State Network State FI\5°W R”:fs'-og'c
Topology Topology e?g;;logt;te
Inventory Inventory \_ Inventory )
\_ VAN J OpenFlow Multiplexor

OpenFlow Multiplexor ]' SDN kontroler

A 4

Forwz: diig Multi-writer konflikt Forwarding
Table Table

Pozn.: Ano, pouziti vice tabulek se zkouselo, ale
nedopadlo lépe...a v hardware neni mozné.




Service chaining (pro NFV) s vyuzitim intent-based SDN

VNF Manager

Add 10.1.1.23, 10.1.1.24,
10.1.1.25 to Firewall-xyz pool

Forwarding Graph: Internet traffic =>
firewall-xyz =>sales servers

Mapping NBl - what firewall-xyz instances INTENT NBI

are available ? / \

&
<

v

10.1.1.23,10.1.1.24,10.1.1.25

Who are sales servers

P
<

Intent Mapping Service

v

Server addresses

What is Internet?

p
(U

<Complex wildcard expression>




Hardware



Jak funguje switch ASIC?

Pozn.: popis je zjednoduseny aidealizovany

Hlavicky + metadata

Ingress Termination

PortID 2
Hald ALk port table MAC table

Parser

Logicky Buffer
port nel ID cells ,
fetadata Unicast Multicast
routing routing
table

Bridging
table

ACL/QoS policy table




Jak funguje switch ASIC?

Pozn.: popis je zjednodusSeny aidealizovany
popisjez y Dycell-basedfabric Do packet-based fabric

+ metadata
+ cell header

ol

pust

Ingress
processing
(pfedchozi slide)

Scheduler Modifikator Egress ACL

srcMAC Zabal:
dstMAC GRE (ERSPAN)
VLAN_ID VXLAN (L20L3)
CoS MAC-in-MAC (SPB)
DSCP

Action
set




Jak funguje switch ASIC?

Pozn.: popis je zjednoduseny aidealizovany

Hlavicky + metadata

Ingress VLAN Termin_ HASH

PHY ol CPL?
0 MAC table
HASH PO LASH HASH

Parser

Logicky Buffer

port nel ID yload

fetadata SRAM Unicast Multicast

ARP HASH routing el
IP LPM TCAM IPTCAM | HASH/BCAM

Bridging

ACL/Q()S poliru +tahln
12-tuple TCAM



V cem je potiz?

 Prutokovost, nelze se vracet (napf. problém routingu VXLAN provozu)

 Vsechny datové konstrukty pevné dané (napr. nelze pridat data-plane
hlavicku bezzmény ASIC jako je VXLAN, 802.1BR, FCoE)

 Modifikacni funkce pevné dané (ménit muzete jen hlavicky, které se
méni pfi switchingu/routingu)

* Pocet aporaditabulek je pevné dané

 Malé moznostirealokace kapacit tabulek (ale ¢cim dal tim lepsi viz.
Broadcom Trident )



HP ProVision ASIC pro campus

Definujete si typ a poradi tabulek (az 32)

10x microcode engine pro manipulaci s pakety

FPGA pro pattern match (jakékoli bity)

FPGA pro modifikaci odchoziho provozu (bity v offsetu urcité délky)
Programovatelnost tabulek primo pres OpenFlow (muzete napr.
vytvorit tabulku!)



Cavium XPliant ASICdo DC

Tables & XPA Pipeline
TCAM

L] L] Service
- 0. 0= CPU

Rewrite

i Host CPU
Lookup Configurable Counters / Analytics

Jesied

Multicast
Engine

Rx Ethernet
SERDES Traffic MACs

Manager

Ethernet Tx

MACs SERDES
Packet Buffers

All blocks in blue are programmable using XPA profiles

XPliant Packet Architecture (XPA) Block Diagram



Co nato Broadcom?

Zatim nema Tamahawk (2015)
Bit patternmatch (tzn. jakykolii novy protokol) . Vysokahustota
Flexibilni engine (jakékoli operace) « Flexibilniporadioperaci
* Modifikace offset/pattern (jakykoli protokol) «  Vysokokapacitniflow countery
Trident 11+ (2014)
« VXLANrouting

. * Nativni100G
« \ysokahustota

Realokovatelné kapacity tabulek

(napi. forwarding vs. routing)
 UXLAN enkapsulace

Trident1(2010)

» Vysokahustota



Alternativni pristupy Multi-core CPU

Napr. Pobockovy router
Am nejmodernéjsi ASIC neumi: . Naprosta fludbilita
Match navariablefield lenght (akaTLV) * Logikuurcuje kod (prijemnéAPI)
« Zasadnizmeénu logiky prizachovanihardwarového  Relativnénizsivykon
Zpracovani * Nutnaparalelizace nefunguje pro
* DrzenislozitéjSiho state (napi. NAT/PAT) vSechny situace
« Vysoko-kapacitnipatternmatch (TCAMnebo FPGA  Nepiedvidatelny vykon/latence
uvniti ASIC je velmimalé, drahé aZere)
FPGA Network Processor
Napr Vykonny router

Nap¥. Pre-procesor v routeru (QoS)

 VUykonblizicise ASIC

Mikrokadd urcuje logiku

Programuje se stejné jako design ASIC (nesmirmé obtizné)
Pri vyssi kapacité zacne byt extrémné drahy

Velmi dobra flexibilita
 Logikuurcujekod (pouzitelna
komplexita)
* Pristup aka GPU (masivniparalelizace)
nemusi fungovat pro vsechny situace
« Vysokacena



Nemluvme jen o SDN....
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Disagregace

Opensource
DevOps



Chcete védet jak funguje Neutron
implementace s OVS?

Stahnete si lab guide 3 na:

http://www.cloudsvet.cz/?page_id=10



Komunikace mezi VM ve stejné siti na stejném compute node

Bridge Bridge

(iptables) (iptables)

[ Table 0 — forward normal ]

br-int




Komunikace mezi VM ve stejné siti na odliSnych compute node

Bridge
(iptables)

Table O:
forward to br-tun

br-tun

“Table 0: From VM?
Table 1: Routed?

Table 2: Unicast?

Table 20: Lookup, strip
vlan and tunnel

Bridge
(iptables)

Table O:
forward NORMAL
N

br-tun —

Table 10: Learn, send to br-int
Table 9: Routed?
VLAN

Table 4: Add VLAN based on VN| ==

A
¢ Table O: From tunnel?




Komunikace z VM do svéta s Floating IP

Router name space (VRF)
- \

Bridge Static NAT (iptables)

(iptables)
N Y

FIP name space

[ MAC layer changes ]

Table O:
forward to router

br-ex

[




Routing mezi subnety v ramci tenant na riiznych compute node

Bridge
(iptables)

Table O:
forward to router

Router name space (VRF)

Routing,
DVR MAC as source

Table 20: Swap src MAC,
strip vlan and tunnel

Bridge
(iptables)

Table 1: Swap src MAC to DVR
MAC, strip VLAN

Table 0: From DVR?

Table 9: Routed? Send to
br-int

VLAN

Table 4: Add VLAN based on VNI _VNI

¢ Table O: From tunnel?




Komunikace do externi sité s pouzitim source NAT

Router name space (VRF) w
br-ex X
Bridge L roveranorva J)

(iptables) SNAT name space

SNAT + route ]

A

br-int | BECEEE B &I

Table O: MAC, strip VLAN
forward to router Table 0: From DVR?
br-tun
Table 0: From VM? 4 Table 10: Learn

Table 1: Routed? Table 9: Routed?

Table 4: Add VLAN based on VN| ==
¢ Table O: From tunnel?

Table 2: Unicast?

Table 20: strip vlan and set
tunnel \_




DHCP

Bridge
(iptables)

Table O:

forward to router
VLAN br-tun

“Table 0: From VM?
Table 1: Routed?

Table 2: Broadcast?

Table 22: strip vlan and set
tunnel

DHCP name space

I

Tap interface

br-int
Table O: Forward NORMAL
br-tun

4 Table 10: Learn
Table 9: Routed?

VLAN

Table 4: Add VLAN based on VN| ==

VNI

¢ Table O: From tunnel?




Jaka je potiz s virtualizaci site?

* Moc zaméieni na netvirt, malo na ramec (= nerozsiritelnost
aka NSX nebo OVN)

* Rozmeélnénivyvoje diky bezkontrolerovym a
vicekontrolerovym Fe$enim (viz dale)

« Malo koordinace Neutron a non-Neutron reseni (napi. SDN
pro overlay + SDN pro underlay)



Souperici modely

Bez kontroleru

Cloud Orchestration

Neutron Neutron AP & Admin API

- ML2 Plugin HP
Database Network
Security
Plugin

Mes§age Bus H
H H
. .

pSwitch

Compute Node

Jeden kontroler

Cloud Orchestration

Neutron Neutron API & Admin API

- ML2 Plugin HP
Database Network
Security
Plugin

Mesgage Bus .
H .
. .

SDN Ctrl

HP Network
NetVirt App Database

Driver Abstraction

pSwitch

0oVS

Compute Node

Vic kontroleru

Cloud Orchestration

Neutron Neutron API & Admin API

- ML2 Plugin HP
Database Network
Security
Plugin

Megbage Bus H
S B

northd (OVSDB Calls)

OVS DB HPﬁgg(Ssgore

SouTa OB G
*u
:

Database

pSwitch

OVNctl NetVirt Bridge Group ||

HP NetSvc
Bridge Group

Compute Node
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Virtualizace sitovych funkci (NFV)

Presun sitovych
funkci ze
specializovaného
hardware do
obycejného
serveru nebo VM

Management
plane

Management
plane

Control

Control
plane

plane

Data
plane

Data
plane

Server / VM @

Server /[ VM
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Jak poslat provoz uzivatele doruznych L7

sluzeb ve spravnem poradi aniz byste
potrebovali vedet, kde sluzba bezi?
Pouzijte NFV + SDN




Jak vznikl pozadavek na NFV?

Proprietary Network Appliances

Message D-Gateway  SessionBorder  Customer
Router Controller Premise Route

Intrusion
Prevention
System

Firewall Carrier Grade Tester/QoE
NAT monitor

"”X“’l |.\n.n
.RL‘-I}“&" ‘L}‘I;‘l

AL
watiil

SGSN/GGSN PE Router RNC

[ ]
Software Appliances

~ Virtual | [ virtwal | [ Virtusl | [ Virtual
! Appll-‘u}fo ! Appliance [ Appliance I Appliance
| gl ] _g_‘_—M:;:_L__J_:‘_& S T R
S viwal BB Virtual (B Virtual jHSS

I Appliance I Appliance 1. Appllm_uo

| B | | iy | |t

Orchestrated, automatic &
remote install

—_——————

Standard High Volume Servers, Switches and Routers

Standard High Volume Storage
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Prakticke pouziti service chaining

APN

B i~ S E——— NE—— NEaa———
o
7\ /N 7\ 7\
Mobile

OPERATOR INFRASTRUCTURE

»

1

APN

-h;

N y \

Network
IMS OFFERING

N

VOLTE or

A4 <

Mobile
Device

PGW
APN

EE@@

RCS/MMTEL
SMARTPHONE WEB SERVICE

PN Q\

kR

Internet
VIDEO SERVICE

&

ssfEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE N s SN s s s E N s s s s s s EE

OTT Video

SERVICE FUNCTION CHAIN EXAMPLES

Middleboxes via VNF /
VNFC Forwarding Graphs
(Package)

=

APN: Access Point Name

LB: Load Balancer

FW: Firewall

SBC: Session Border Controller

EPC: Evolved Packet Core
Proxy: Web Proxy
DPI: Deep Packet Inspection

Core: IMS Core Components

P-CF: Policy & Charging Functions
Vid-Op: Video Optimizer

NAT: Network Address Translator



NFV architektura u operatoru

0SS/BSS
Orchestrator

Virtual Network Functions (VNFs)

EMS 1 EMS 2 EMS 3

Manager(s)

1 1 !
! ! |

-

uoljeldl}saydiQ pue juswabeue AN

Virtualized
Infrastructure
Manager(s)




Prechody mezi kernel space a user space boli

Memory
. - User . .
Applications Space Applications
a2 = =
X Stem.Colls U/S Driver
Stack Kemel ' ; | 74}
v ‘ Space System Cavlls J//I :
’ I
Dri | 7/ i
river Stack L | g By
A  andP 2 ' Space
Interrupts § p: o f
R ’ /. ' I'
.......... > L S T T R UlO Driver /]
- i BN - / / !
T = ,{I "fA / ”
ifterrugts G
Ware S I T - . SEPSES REERe I

Device el ey |
|
O - Hardware

Kernel space network driver

User space network driver



Hardwarova akcelerace — SR-10V

» Step 1 & 2: Packet Arrives, sent to the L2 Sorter/Switch.

e Step 3: Packet is sorted based upon destination MAC address; in
this case, it matches Pool/VF 1.

 Step 4: NICinitiates DMA action to move packet to VM

 Step 5: DMA action hits the Intel Chipset, where VT-d (configured
by the Hypervisor) performs the required Address Translation,
for the DMA operation; resulting in the packet being DMA'd into
the VM’s VF Driver buffers.

e Step 6: NIC posts MSI-X interrupt indicating a Rx transaction has
been completed. This interrupt is received by the Hypervisor.

e Step 7: The Hypervisor injects a virtual interrupt to the VM
indicating a Rx transaction has been completed, the VM’s VF
Driver then processes the packet.




Intel DPDK

Linux kernel map
functions system processing memory storage

layers Noney
sy, - 2
user space = i ""L:-u o
interfaces =
e = .1.. e

e et

]

memory disk controllers netwo vroller 4

© 2007 Constantine Shulyupn wwa MabelUnux netkenel_map Ver 0.6, /172008

Vite, ze se s paketem v Linux jadre déji docela vec

Intel® DPDK

Libraries
Customer

Application

Buffer Management

Queue/Ring Functions Customer

Packet Flow Apphcatlcn
‘:|E155_3iﬂt:Eiti_t]r'l Customer
NIC Poll Mode Library Application

Environment Abstraction Layer

User Space

Kernel Space

Environment Abstraction Layer .
Linux Kernel

ar r.:iw £
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Disagregované prvky (brite-box / white-box)

Management
plane

Management
plane

Control
plane

Control

»libovolny“ 0S
plane

ONIE bootloader, SDK

Data
plane

Data

~libovolny* hardware
plane

Specialni HW

Specialni HW



Nastroje a sprava vendora S Otevrena sprév: l
Protokoly, AIAY»
L2/L3 sitové protokoly orchestrace @ Volitelne SDN
i 4
Operacni systém vendora @ Vyber 0S, Linux, ...
1 Standardni rozhrani (ONIE Boot Loader) & )
Znackovy integrovany box sizzzitfill  Znackovy nebo ODM box
ASIC nebo merchant silicon Broadcom, Intel, ...

Integrovanésité Disagregovanéssité



http://onie.opencompute.org/

Co trh nabizi?

4 4

JUNESE @0 JuniPer

Brite-box D =
4 4 m m
il'l tel Mellanox
——, - Ay (intel) s
Accton Quanta n MARVE ﬁ & cavium
. BROADCOM.
White-box (ODM) y T ASIC D




Web-scale / hyper-scale sité jsou jiné
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Source: Google and CBS. Source: Facebook

* Mnohem jednodussi sité (CLOS,
L3)

* Jednotny hardware (vynosy z
rozsahu)

e Velmi modularni architektura
pro rychly rust

 Omezeny set aplikaci, vyladéni
sité namiru

* \elmi ¢asté zmeny, DevOps
 Extrémné skoleni a zdatni lidé



Naprosta vétsSina provozu zustava uvnitr DC

Priklad: Facebook
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Source: Facebook.

Stovky tisic 10G portu, non-blocking rack-to-rack



Datové centrum Amazon AWS

» .1 of 28 AZs world-wide
'« All regions have 2 or more AZs
« EachAZis 1 or more DC

— No data center is in two AZs
— Some AZs have as many as 6 DCs

* DCs in AZ less than ¥4 ms apart
— Don’t need inter-AZ independence
— Do require low latency & full B/W

'Data Center . | Data Center

Source: AWS.



2¥
$
'

. Singlé/DC typically over 50,000
servers & often over 80,000
/// — Larger DCs undesirable (blast radius)

'

<+ Upto 102Tbps provisioned to a
single DC

« AWS custom network equipment:;
~  Multi-ODM sourced

£
y

Source: AWS.



Datové centrum Amazon AWS

[

Remove the “virtualization t:
 NIC supports SR-IOV

Supports Single Root I/O Virtualiza
Each guest VM gets it's own H/W

~ virtualized NIC

Much lower latency & less latency |

First network hop must virtu

S [ IR OO (SIS o



Nemluvme jen o SDN....
... Mluvme o nové sitariné

Software-defined Networking

Network Function Virtualization

Opensource

© Copyright 2013 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.

Network Virtualization

Disagregace

DevOps
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Open Switch

Prvni open source OS
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CI/CD a Infrastructure as code
Co to znamena pro sit?

Sit uvadite do pozadovaného stavu jeho popisem
Napr. YAML playbook v Ansible

Dokumentaci site je Infrastructure as code

Misto obrazku manifest/YAML, ktery lze spustit a stav vynutit

Manifest je ve version control systému
VSechno musi byt napriklad v Git nebo SVN

Nejsou pripustneé jiné rucni zmeény konfigurace

Change se implementuje zménou manifestu, ne primo pres SSH



CI/CD a Infrastructure as code
Proc?

Daleko méne chyb a nekonzistenci

Je dokazano, ze ¢lovék ve stejné roli udéla daleko vic chyb

Skutecny stav vzdy odpovida zameéru a dokumentaci

Dokumentace neni na cteni, neni Spatné pochopena nebo neprovedena, je ziva

Bezpecak je naprosto nadseny

VSechny zmény jsou evidované vcetné osob a na jednom misté

Vzdy to dopadne stejné (Dobfe? Spatné? Opakovatelné.)

Pokud se desired state rozhodi (vyména odumfielého boxu), snadno ho vratite zpét bez chyb



CI/CD a Infrastructure as code
Coje co a co je vhodné pro networking?

Configuration Interface NetVirt
Management prvku OpenStack Heat
Ansible RESTful Docker SocketPlane
Salt NETCONE Docket libnetwork
Chef OpenFlow DCN/Nuage
Puppet SNMP NSX ,
CLI Contrail
\Version Review CI/CD
Control Control automation
Git Gerrit Jenkins

SVN



Ukazme si Ansible v praxi ...
... Na ,nejmenovanem® prvku

Pozn.: potrebujete od vyrobce moduly, tedy jakési
drivery a prikazy



Soubor s proménnymi, abych mél dulezité informace na jednom misté

vlians:

- id: 10 - id: 30
name: Finance name: Printers
leftip: 10.10.0.1 leftip: 10.30.0.1
rightip: 10.10.0.2 rightip: 10.30.0.2
mask: 255.255.255.0 mask: 255.255.255.0
vip: 10.10.0.254 vip: 10.30.0.254

- 1d: 20 - id: 40
name: HR name: Guests
leftip: 10.20.0.1 leftip: 10.40.0.1
rightip: 10.20.0.2 rightip: 10.40.0.2
mask: 255.255.255.0 mask: 255.255.255.0

vip: 10.20.0.254 vip: 10.40.0.254



[all:vars]
username=admin
password=admin

[core]
10.0.0.11
10.0.0.12

[leftcore]
10.0.0.11

[rightcore]
10.0.0.12

[leftcore:vars]
vrrp priority=250
ISL port=GigabitEthernet2/0

[rightcore:vars]
vrrp priority=100
ISL port=GigabitEthernet2/0

Hosts file, tedy seznam prvku v siti,
jejich role, login



Muj playbook

- name:
hosts:

Configure basics on all devices

all

gather facts: no
connection: local
vars files:

- vlans.yml

tasks:

- xxx facts: username={{ username }} password={{ password }}

hostname={{ inventory hostname }}

- name: Turn on LLDP
xxx command:

command :
- 11ldp global enable
type: config

username: "{{ username }}"
password: "{{ password }}"
hostname: "{{ inventory hostname }}"

- name: ensure VLANs exist
xxx_vlan:

vlianid: "{{ item.id }}"
state: present

name: "{{ item.name }}"

username: "{{ username }}"

password: "{{ password }}"

hostname: "{{ inventory hostname }}"

with items:

"{{ vlans }}"

- name: Configure core devices
hosts: core
gather facts: no
connection: local
vars files:
- vlans.yml

tasks:

- name: ensure L3 VLAN interfaces exist
XXX interface:
state: present
name: Vlan-interface{{ item.id }}

username: "{{ username }}"
password: "{{ password }}"
hostname: "{{ inventory hostname }}"

with items:
"{{ vlans }}"

- name: Configure inter-switch link port type
XXX interface:
name: "{{ ISL port}}"
type: bridged

username: "{{ username }}"
password: "{{ password }}"
hostname: "{{ inventory hostname }}"

- name: Enable all VLANs on ISL
XXX switchport:
name: "{{ ISL port}}"
link type: trunk
permitted vlans: "1-1000"

username: "{{ username }}"
password: "{{ password }}"
hostname: "{{ inventory hostname }}"



Muj playbook

- name: Configure LEFT core device - name: Configure RIGHT core device
hosts: leftcore hosts: rightcore
gather facts: no gather facts: no
connection: local connection: local
vars files: vars files:
- vlans.yml - vlans.yml
tasks: tasks:
- name: ensure IP information is configured - name: ensure IP information is configured
xxx lpinterface: xxx lpinterface:
state: present state: present
name: Vlan-interface{{ item.id }} name: Vlan-interface{{ item.id }}
addr: "{{ item.leftip }}" addr: "{{ item.rightip }}"
mask: "{{ item.mask }}" mask: "{{ item.mask }}"
username: "{{ username }}" username: "{{ username }}"
password: "{{ password }}" password: "{{ password }}"
hostname: "{{ inventory hostname }}" hostname: "{{ inventory hostname }}"
with items: with items:
"{{ vlans }}" "{{ vlans }}"
- name: configure VRRP instances - name: configure VRRP instances
XXX VIrrp: XXX Vrrp:
vrid: "{{ item.id }}" vrid: "{{ item.id }}"
vip: "{{ item.vip }}" vip: "{{ item.vip }}I"
priority: "{{ vrrp priority }}" priority: "{{ vrrp priority }}"
interface: Vlan-interface{{ item.id }} interface: Vlan-interface{{ item.id }}
username: "{{ username }}" username: "{{ username }}"
password: "{{ password }}" password: "{{ password }}"
hostname: "{{ inventory hostname }}" hostname: "{{ inventory hostname }}"
with items: with items:

"{{ vlans }}" "{{ vlans }}"



Muj playbook

- name: Save configurate on all devices
hosts: all
gather facts: no
connection: local
vars files:
- vlans.yml

tasks:

- name: save configuration to flash
XXX save:
username: "{{ username }}"
password: "{{ password }}"
hostname: "{{ inventory hostname }}"



root@ubuntu:~/ansible-demo# ansible-playbook -i hosts tomas.yml I
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Nemluvme jen o SDN....
... Mluvme o tom, jak nato

 Nanicnecekejte, ,,Uber* pro vas trh muze prijit kdykoli

« Zalozteinnovation labs nebo bimodal IT

 Kontinuita a stavajici predpoklady jsou dulezité pro provoz, ale
svazujici pro design a rozvoj vas i vasi sité

 Apredevsim: ctéte cloudsvet.cz ©

Tomas Kubica a Daniel Prchal
Hewlett-Packard Enterprise



