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OpenStack n

» IaaS felho kialakitasara alkalmas rendszer
» Szamitasi, tarolasi, haldzati er6forrdsok menedzselése openstack
» altaldnos hardveren —
» rugalmasan konfiguralhatd

» Open source szoftverek egylttese

» Rackspace és NASA altal 2010-ben inditott projekt

» AT&T, IBM, HP, RedHat, Cisco, Dell, stb.
http://www.openstack.org/foundation/companies/

» elsosorban Python kdd
» elég jol dokumentalt

» modularis felépités

» Apache 2.0 licensz

Can Cannot Must
Commercial Use Hold Liable Include Copyright
Modify Use Trademark Include License
Distribute State Changes
Sublicense Include Notice
Private Use

Use Patent Claims
Place Warranty
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http://www.openstack.org/foundation/companies/

Verziok

Release Name
Austin
Bexar
Cactus
Diablo

Essex

Folsom

Grizzly

Havana

Icehouse

Juno

Kilo

Liberty

Release Date

21 October 2010

3 February 2011

15 April 2011

22 September 2011

5 April 2012

27 September 2012

4 April 2013

17 October 2013

17 April 2014

October 2014

April 2015

October 2015
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Included Components
Nova, Swift

Nova, Glance, Swift
Nova, Glance, Swift
Nova, Glance, Swift

Nova, Glance, Swift, Horizon, Keystone

Nova, Glance, Swift, Horizon, Keystone,
Quantum, Cinder

Nova, Glance, Swift, Horizon, Keystone,
Quantum, Cinder

Nova, Glance, Swift, Horizon, Keystone,
Neutron, Cinder, Ceilometer, Heat

Nova, Glance, Swift, Horizon, Keystone,
Neutron, Cinder, Ceilometer, Heat, Trove

Nova, Glance, Swift, Horizon, Keystone,
Neutron, Cinder, Ceilometer, Heat, Trove
(DBaaS), Sahara (data processing)

Nova, Glance, Swift, Horizon, Keystone,
Neutron, Cinder, Ceilometer, Heat, Trove,
Sahara, Ironic (bare metal)

+:

Searchlight, Designate (DNS), Zagar
(messaging), Barbican (key manager),
Manila (shared file system)
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A felhasznalo szemevel néezve tavolrol

Openstack Dashboard

Compute

Your Applications

OPENSTACK

CLOLID OPERATING SYETEM

Metworking Storage

OpenStack Shared Services

Standard Hardware
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Kicsit meélyebbre tekintve
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Az OpenStack nem is olyan egyszeri

- Command-line interfaces (nova, neutrom, swift, and so on)
- Cloud Management Tools (Rightscale, Enstrativs, and so on.)
- BUltools (Pashboard, Cyberduck, iPhone client, and so on.)
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OpenStack komponensek

»

»

»

»

»

»

»

»

»

Dashboard ("Horizon"): web felulet

Compute "Nova") VM- ek futtatasa, VM lemez
kepfajlok (' |mac_:{ ) beolvasasa és tarolasa az Image
szolgaltatas ("Glance") segitsegével

Network ("Neutron"): virtualis halozat a Compute
csomopontok szamara

Block Storage ("Cinder"): tartos hattértar a Compute
csomopontok szamara

Ir,naig ("Glance"): VM lemez kepfajlok menedzselese,
tarolas pl. ObJect Store ("Swift"

Identity ("Keystone"): kdzponti hitelesités

Telemetry (Ceilometer): hasznalat monitorozas
Orchestration (Heat): automatizalt VM menedzsment
Database as a Service (Trove)

2016.tavasz 7
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Komponensek interakcioja

Heat
Orchestrates
cloud
Provid
Horizon < ek - N
Provides network
connectivity for
Neutron
Provides images
Providas
volumes for
v v Provisions hJ v
Stores
Cinder Nova Glance images in Swift
Moanitors Cellometer
Provides
«
Auth for Keystone

Backups volumes in

2016.tavasz 8



Tavkozlési és Médiainformatikai Tanszék /\)(
—

Projektek megoszlasa
» Liberty

Contribution by companies Contribution by modules

| HP Il neutron

B Mirantis M nova

I Red Hat M cinder

M Rackspace M horizen

= i8M M project-config

B Huawei M heat

M “independent W openstack-manuals
I Cisco Systems M keystone

M VMware I sahara

M others M others
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Altalanos modulok

» Uzenetsor
» szolgaltatasok kozotti interakcio

» Metaadatok, konfiguracios adatok, stb. tarolasa
» adatbazis

» Utemezc’i
» Uj kérés kiszolgalasa

2016.tavasz 10



Uzenetsorok

Dashboard ‘

API

Messaging
Queue

/
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Other Services

Project
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Ruole
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VPN
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Sarvers
Images
Flavours
Shared|P

REST

WM instance
Security group
Volume
Snapshot

VM image

IP address

S5H key
Axailability zone

local method

Iy Hreisuedn

API
Server

Id¥ 233

Manager

locgl method

Cloud
Controller

hiip

Object
Store

AMCE

Ja|npayog

Valume

Controller

Netwaork
Controller

P

Compute
Controller

2016.tavasz

11




Tavkozlési es Médiainformatikai Tanszek A(

—

Identity Service: Keystone

» Szolgaltatasok
» Identity: felhasznaloi informaciok €s azonositas
» Token: bejelentkezes utan az account/jelszo helyett
» Service catalog: regisztralt szolgaltatasok listaja
» Policies: felhasznalo jogosultsagok kezelése

Forward

Request authorized

Keystone request | OpenStack
Rei Use token |  Service
eject

g to obtain
unauthorized
request

tenant,
roles, etc.

2016.tavasz 12
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Szolgaltatas inditas és hitelesités

The Keystone ldentity Manager
User/ API

1-Alice wants to launch a server

Credentials are serEL

A Temporary Token is created {
& generic catalog is sent

‘il

3-Keystone provides Alice her list of Services

G

User/ API

NS

N

Cradentials are sent
2-Alice requests all the tenants she has

with desired tenant %

The Temporary Token is provided along the request F»L
A list of tenants is sent E

0
Keystone sends the i/
Services the tenant has /
- &y
. — The tenant token is provided
I “ I Alice determines the correct endpoint to launch a EE(U&)
Service " ) Keystone

- 5-Keystone provides extra infos along the token

The taken is provided along the request @

4-The service verifies Alice’s token
Alice's tenant s authorized to acoess the service
| | = The token matches with the request
# == That token belong to the user Alice

Thae service validates the request against its own policy

Service

Is the Token correct %

Dowes it allow that service usage 7 p

HO -

6-The service executes the request

| | The service Creates a new server

Service
- 7-The server reports the status back to Alice

User/ API
2016.tavasz
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Compute (Nova)

» Processzek
nova-api: publikus interfész

nova-compute: a VM példanyok futtat és menedzseli
életciklusukat

» sokféle hypervisort tamogat
» KVM, Xen, XenServer, Hyper-V, stb.

nova-volume: menedzseli a permanens tarolokat
nova-network: VM-ek haldzati kapcsolata
nova-schedule: (itemezo
» melyik VM melyik hoszton fusson
» Horizontalis skalazodas
» altalanos hardver, nincsenek specialis kovetelméenyek

>

A\

>

A\

>

v

>

v

>

v
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Egy VM elinditasa
I. launch vm
2. find service,
i:l‘I'ET:.:‘r::g 7. find service, check credentials,
request image I1. find service,
& check credentials,
request image
|'2 get image
5. recaive
launch wm
I'HESSIEE
14. Launch VM
2016.tavasz p
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Swift (Objektum tar)

Amazon S3 (Simple Storage Service)-hez hasonlo
skalazhatd, redundans

replikacio tobb merevlemezre

nem hardveres, hanem szoftveres megoldas
API-n keresztiil elérheto

» tetszoleges binaris objektum (adat)
» VM kepfajl, backup, fajlok, stb.
» metaadat tarsithatd hozza

» az objektum egységkéent kezelve
» ideadlis a foként kiolvasott adatokra
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>
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>
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Cinder (Blokk szint tar)

» tartos tar
» jellemzoen fajlrendszer szamara: particio, kotet

» API-n keresztul elérheto
» létrehozas, torles, csatolas
» atméretezés, pillanatfelvétel

» megvalositas sokféle lehet: lokalis szerver, Ceph,
CloudByte, stb.

» egyszertbb, mint a Swift, de nincs replikacio
» idealis

» VM fajlrendszer

» adatbazis gyakori irassal

2016.tavasz 17
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Glance (Image service)

» lemez kép tarolas, katalogizalas €s elohivas
» VM sablonok és hozza kapcsolddd metaadatok

» formatumok: raw, QCOW, VMDK, VHD, ISO, OVF

» hattérszolgaltatasa
» fajlrendszer
» Swift
» Amazon S3
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Halozati architektura

» ,Networking in OpenStack is a complex, multifaceted
challenge.” /OpenStack Operations Guide/

» Network as a Service

» feladatok

» IP cimek kezelése
» statikus, DHCP
» floating IP

» Virtualis haldzatok kezelése
» flat, VLAN

» Onkiszolgalé modon

» tobbféle megoldas
» Nova networking / Neutron
» single-host / multi-host

» Neutron

» plug-in szemlélet
» SDN/OpenFlow

2016.tavasz 19



Nova network

Minimal Architecture Example - Service Layout
Legacy Networking (nova-network)

-~

~
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/ Minimal Architecture Example - Network Layout

Image Service
" Agent(s) '
f 1

C t
ompute ! Database Service |
Management L J

f ! Iy
Controller Node Compute ! Block Storage | ! Object !
F— T = 1 [ | 1
5QL Database : Elock Storage : Nodes 1 Nodes : : Storage Nodes :
l q I 1
SR LW AT AT _J KVM Hypervisor 1 iSCSI Target o Object Storage i
P -~ P : Service : : Account Service :
1
I Message Queue I I Orchestration | 1 [ |
1 Block Storage L Object Storage !
= ~ SO : Volume Service : : Container Service :
l Metwark Time l | Object Storage : | — “ 1
Service \_  Proxy Service Compute ! : Telemetry 1 : : Object Storage | |
e -\I Metworking L Agent J [ Object Service 1
| Identity I I Telemetry { —— 4 T —— T
\_ Management i ;‘ Telemetry :
= ~ | Agent J
I | 1 Telemetry \ e/

————————— ~
[

| DataProcessing 1

\ Service /

A
[: Core component

! | Optional component

' f

Controller Node

Interface 1

A L9

Compute Node 1

. Management network
10.0.0.0/24

External network
203.0.113.0/24

D Core component

. Storage network i
1

10.0.2.0/24
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Neutron network

Minimal Architecture Example - Service Layout

OpenStack Networking (neutron)

-

Controller Node

SQL Database : Block Storage :
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/
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1000700

-
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ML2Z Plug-in
J
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_
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Metadata Agent

[
]
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p

i \
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Minimal Architecture Example - Network Layout
OpenStack Networking (neutron)

Controller Node

~

Block Storage Node 1

Network Node

Interface 2
10. 4

Inte
[unnumbered)

Compute Node 1

Interface 2
10.0.1.31/24

Object Storage Node 2

Tunnel network

External network
203.0.113.0/24 \

Storage network

Management network

C] Core component

| Optional component
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Halozatok

» Belso (internal) vagy menedzsment haldzat
» minden fizikai szerver kapcsolodik
» API Uzenetvaltas

» Kilso (external) vagy publikus haldzat

» controller kiilsoO IP cim

» publikus IP cimek a VM-eknek (floating IP)
» dinamikusan hozzarendelhetd a példanyokhoz

2016.tavasz 22
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Nova és Neutron Network

» Nova

» alapfunkciok
» network address translation (NAT), DHCP, DNS

» L2 halozat
» korlatozott skalazhatosag
» VLAN, DNS&DHCP (dnsmasq)
» Neutron
» L3 haldzat, onkiszolgald modon
» Load Balancing, Virtual IP
» overlay VLAN tunneling
» Distributed Virtual Router (Juno)

2016.tavasz 23
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Halozati modellek: Nova networking
Modell  |ESny  |Hdhdny

Flat

FlatDHCP

VLANManager

FlatDHCP mutihost nagy
rendelkezésre allassal

Egyszer(y topoldgia
Nincs DHCP forgalom

Viszonylag egyszery
telepités

Megszokott halozati
muUkddés

Minden kliens kuldn VLAN-
ban izoldlva

Halozati hibdk és DHCP
eqy fizikai szerverre
korlatozhato

Forgalom elosztottan a
compute node-ok kozott

Konfigurdlni kell a
példdnyok haldzati
interfészéet

DHCP broadcast
tartomadny

Kapcsold VLAN tagging
tdmogatds

Bonyolultabb telepités
DHCP broadcast
tartomdanyok

Sok VLAN egy trunk porton

Bonyolultabb telepités
KUIsS IP cim a compute
node-oknak

EI& migrdlds konfigurdciot
igényel

2016.tavasz
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Nova network

» Flat halozat
» virtualis kapcsolo a haldzati kartyahoz csatolva

» nincs Ugyfel szeparacio
» https://wiki.openstack.org/wiki/UnderstandingFlatNetw

orking
Computer node n o
Instance o o S
eth0 vnet1 eth0 £ Gateway [— Internet
0| o |
br100
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OpenStack installalas

» OpenStack install guide
» step-by-step: csomagok installalasa, majd konfiguralasa

» DevOps installers

» Chef, Puppet, Juju

» Foreman/QuickStack
Automated / scripted

» deploying, testing and maintaining

» hardware discovery

» provisioning server with GUI
» Fuel (Mirantis)

» Ubuntu
» MaaS + Juju
» Autopilot: min. 5 gép 2 diszkkel

» console: RedHat packstack — ssh
TripleO - OpenStack on OpenStack

Fejlesztoi / teszteloi

» DevStack
» konfiguracios fajl alapjan

>

A\

>

\d

>

v
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OpenStack vs. DevStack

» DevStack
» fejlesztésre és tesztelésre
» minimalis konfiguracio
» indito szkript
» Futhat
» 1 VM-ben
» 1 fizikai szerveren
» tObb fizikai szerveren

2016.tavasz 27
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Gyakorlat vazlatosan

DevStack Multi-Node Lab
» http://docs.openstack.org/developer/devstack/guides/multin

ode-lab.html
2 virtualis szerver: OpenStack node-ok
» controller + compute
» compute
Halozat
» FlatDHCPManager

Feladat

» Tutorial alapjan a laborkornyezetre illesztve
https://www.mirantis.com/blog/openstack-networking-
single-host-flatdhcpmanager/

» VM-ek inditdsa a compute node-okon
» haldzati m(kddés attekintése

>

v

>

v

>

A\

>

A4

2016.tavasz 28


http://docs.openstack.org/developer/devstack/guides/multinode-lab.html
http://docs.openstack.org/developer/devstack/guides/multinode-lab.html
http://docs.openstack.org/developer/devstack/guides/multinode-lab.html
http://docs.openstack.org/developer/devstack/guides/multinode-lab.html
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/
https://www.mirantis.com/blog/openstack-networking-single-host-flatdhcpmanager/

Tavkozlési és Médiainformatikai Tanszék 4(

—

Tovabbi OpenSource felho rendszerek

» CloudStack
» Cloud.com =Citrix (2010): Apache open source 2012
» monolitikus
» GUI és (Amazon EC2-h6z hasonlo) CLI
» biztonsag: alapszintl VLAN szeparacio, tlizfal
» rendelkezésre allas: vezerlo tébb peldanyban,

terheléselosztassal

ne
Zone
Pod
Secondary I:l
Storage -
Cluster

Management
Server

Machine 1 Machine 2

D il
5

=
l m

Simplified view of a basic deployment

A region with multiple zones
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Tovabbi OpenSource felho rendszerek

» Eucalyptus EUCALYPTUS

» Elastic Utility Computing Architecture for Linking Your Programs To
Useful Systems

» 2014-ben HP felvasarolta
» AWS kompatibilis
» rendelkezésre allas: aktiv/passziv komponensek

APPLICATIONS h ﬁ
CLOUD CONSUMERS AWS-COMPATIBLE API

CLOUD

CLUSTER STORAGE VMWARE
CLUSTER CONTROLLER CONTROLLER BROKER
(AVAILABILITY ZONE) (cc) (sc’ (OP'HONAL)

NODES NODE NODE NODE
AOMIMS (NC) (NC) (NC)

PHYSICAL INFRASTRUCTURE

DATACENTER

() )
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Osszehasonlitas
. |Openstack  |CloudStack |Eucalyptus

Hypervisor

VM képfdijl kezelés,
dnkiszolgdld mddon

AWS kompatibilitds
Forrdskod

Installalas

Felépités

Rendelkezésre dllas

KVM, Xen, Vmware,
XenServer, LXC,
Hyper-V, Baremetal,
Docker

lgen

részben

F&ként Python

Nem egyszerU, sok
bedllitas

Nagyon sok

komponens

TAroldsra automatikus,
illetve kézi bedllitdsok
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KVM, XenServer,
Vmware, Hyper-V,
Baremetal, LXC

lgen

lgen
Java

Kevés komponens,
csomagokbdl, kevés
bedllitas

Monolitikus vezérld

Redunddns vezérld
terheléskiegyenlitdvel

KVM, Xen, VMware

igen

igen
Java és C

Atlagos raforditds,
csomagokbal

Ot f8 komponens,
AWS kistetstvér

Aktiv/passziv
duplikalds

2016.tavasz
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Forrasok

»

»

»

»

http://www.openstack.org

nttp://docs.openstack.org

nttps: //www.mirantis.com/blog/openstack-

networking-flatmanager-and-flatdhcpmanager/

https://www.mirantis.com/blog/openstack-

networking-single-host-flatdhcpmanager/

32
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