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Eucalyptus

* [MBKaA yTuInTa AnAa NOCTpoeHnA 06/1a4HbIX MHOPACTPYKTYPbI Ha
laaS ypoBHe

* CneuunasibHO CPOEKTUPOBAH A/1A /1IeFKOW YCTAaHOBKM U yrpaB/IeHUA
laaS niaTdopmbl (418 HayYHbIX Le/el), C BO3SMOXKHOCTbHO
MacwTabupoBaHUA.

* Eucalyptus moxeT 6b1Tb pasBepHyT 6e3 moaudpmKaumm under-
MHPPACTPYKTYPHI.



Eucalyptus — CoBMmecTUMOCTb C
[ MnepBu3opamu

* Operating System & Hypervisors
* CentOS+XEN/KVM

* Ubuntu+XEN/KVM

* RHEL+XEN/KVM

* VMWare ESX/ESXi

* VMware vCenter



Eucalyptus — N'octesaa OC

 Microsoft Windows
* 7,8, 10, Server

* Bce coBpemeHHble Linux gncTpnbyTusbl
* RedHat, CentOS, Ubuntu, Fedora, Debian, OpenSUSE, SLES, etc.



ApxuTeKkTypa Eucalyptus
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KomnoHeHTbl Eucalyptus

* Cloud controller (CLC)
* Warlus

* Storage controller

* Cluster controller

* Node controller



Cloud Controller (CLC)

* The Cloud Controller (CLC) To4ka gocTyna B cUCTEMY A

aAMUHUCTPATOPOB, pa3paboTYMKOB, MPOEKT-MeHeAKepOoB, U
KOHEYHbIX NO/1Ib30BaTe/1en.

* PYHKUMOHA/IbHOCTD:

* MOHUTOPWUHI AOCTYMHbIX peCypCOB A4/1A Pa3/IMYHbIX KOMMOHEHTOB
06/1a4HOM UHPPACTPYKTYPbI

* PacnpegesieH pecypcos
* [l1aHMpoOBaHMe pecypCoB
* MOHUTOPUHT 3anyLeHHbIX 3K3emnaapos BM



Eucalyptus - Cluster Controller(CC)

* The Cluster Controller (CC) BbinoaHseTca cluster frontend machine, nau

Ha 11060 APYroi MalluHe C ceTeBbIM AOCTYNOM Kak 4o NCs, Tak 1 40
CLC.

* PYHKLUMOHA/IbHOCTb:

* [lonyumnTb 3anpockl oT CLC Ha pa3smellneHuna ak3emnaapos BM

* PewlaTb Ha KaKoM NCs pasmMecTuUTb KaXKabl KOHKPEeTHbIX 3K3emMnaAap BM
* KOHTPO/IMpPOBAaTb BUPTYa/IbHYHO C€Tb AOCTYMHYO ANA 3K3emMnaAapos BM

Cobupatb MHbOpMaLmto 0 3aperncTtpmpoBaHHbiX NCs 1 coobwatb ee CLC



Eucalyptus - Node Controller (NC)

* The Node Controller (NC) Bbino/HAGTCA Ha KaXKA0M MalLMHe, rae
N/1aHUPYETCA 3anycK 3K3emn/apos BV.

* OYHKLMOHA/IbHOCTb:

* CobupaTb MHGOPMALMIO OTHOCALLYHOCA K MCMO/b30BAHUIO M AOCTYNHOCTU
pecypcoB

* ®opmuposaTb oTyeT B CC
* YNpaB/ATb }KU3HEHHbIM LIMK/IOM KaXKA0ro ak3emn/siapa BM



Eucalyptus - Storage Controller

* The Storage Controller (SC) npegocTaBaseT GyHKLMOHA/NBHOCTb
naeHTnYHyro Amazon Elastic Block Store (Amazon EBS).

* SC OTBETCTBEHHbIN 33 UHTEphENC MeXXAay Pas/IMYHbIMU BUPTYa/IbHbIMMU
xpanuauwamu: NFS, iSCSI, SAN devices, u T.4.



Eucalyptus - Walrus

* Walrus no3Bo/sAeT no/b30oBaTeNAM COXPaHATb MHOOPMALMIO O
0b6BbeKTax BUPTYya/iM3aLum.

* Co3aaBaTb, yAa/1ATb , USMEHATb, MO/Yy4aTb CMMCOK OOBEKTOB, UK
yrpaB/IATb NO/IMTUKAMU OPKeCTpaLUMm.

* Walrus coBmectum ¢ Amazon’s Simple Storage Service (S3),
NPOCTaB/IAA MEXaHM3M A/19 COXPAHEHUA U AOCTYMNa K obpasam
BMPTYa/IbHbIX MALLWH U M0/1Ib30BaTE/IbCKMUX AaHHbIX



MHTEp

enc Eucalyptus

W [E Eucalyptus
€ B hitps//10160.0.35:5443

12 Most Visited | | Getting Started
EUCALYPTUS

QUICK LINKS
v ¥ System Management
@ Start
£ Senice Components
v |dentity Management
B Accounts
« Groups
& Users

8 Policies
P Keys
®: Centificates
v ¥ Resource Management
[ Images
R VmTypes

= Usage Report

I q- l i) u
c ~ Google P 3 H
n Bookmarks
admin@eucalyptus v P
START GUIDE
Welcome to your Eucalyptus-Powered Cloud
Following are some quick guides to the things you can do with your cloud's Web dashboard
MANAGE IDENTITIES AND YOUR PROFILE
& View or change your personal profile details B Show all accounts under your management
& Show your account's groups & Show your account's users .
# Show the keys you have
MANAGE CLOUD SERVICES AND RESOURCES
& View and configure cloud service components l» Download and view images
® View and configure virtual machine types = Generate cloud resource usage report
REGISTER YOUR CLOUD
Use the following information to register your cloud with third-party cloud management platform
Cloud URL: hittps//10.160.0.35:8443/reqister
i g’MpTyanman,Mﬂ n O6a4HbIe Bblumcaenua, /lekums no laas -

Maatpopmam
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MuTepdenc Eucalyptus

® 00

Eucalyptus
J Eucalyptus [:-IT L

@) @ 127.0.0.1:8888/#dashboard

c ] (*§~ Google » Q) @ [nv] [.v l.]

EUCALYPTUS

admin@testuser1 v

v = z
> == m
Dashboard Images ln;ta;lces Stoir;ge Network & Security
Dashboard (2]
> |
Instances /
<
E In all availability zones 5 | v 1 m 0 Launch new instance
—— Running Stopped S
Storage / Network & Security /
A A =

il

Volumes Snapshots li Security Groups Key Pairs IP Addresses

BupTyanunsauua u ObaavHble Boiumcaenus, /lekuma no laaS
Maatpopmam
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AnnapaTtHble TpeboBaHmnA Eucalyptus

* (1eaya MUHUMA/IbHbIM CcneumPrKaumnamM npeaaraeTcs
MCMO/Ib30BAHMUA CepBepa CO C/1eAYOLWUMM napameTpamm (414
3anycka CC, CLC, Walrus, nam SQC).

. MuHumasbHble  PekomeHayemble
* CPU 2GHz 2 X 2GHz

* Memory 2GB 4 GB

* Disk 5400rpm IDE 7200rpm SATA
* Disk space 100 GB 300 GB

* Networking 100 Mbps 1000 Mbps



Eucalyptus — AnnapaTHble TpeboBaHUA A4/1A
NC

. MuHumasbHble  PeKomeHagyemble
 CPU VT extensions 64-bit, multi-core
* Memory 2 GB 4 GB

* Disk 5400rpm IDE SSD

* Disk space 100 GB 300 GB

* Networking 100 Mbps 1000 Mbps



CloudStack

* PaspaboTtam Cloud.com B 2010.

* Infrastructure as a Service (laaS) peweHne C OTKPbITbIM MCXOAHbBIM
KOAOM.

* “TIporpammumpyembix’” opkectpaTop LOA
* [logaepKMBaeT HECKO/IbKO M’MNePBU3OPOB
* [logaep*nBaeT MallCTabupyemble ceTeBbIX XPaHU/IMLLA

* NlogaepkMBaeT KOMM/NEKCHOe yrpaBaeHue ceTbto (Firewall, load
balancer, VPN, nt.a.)

 Multi-tenant



NaaTtpopma Cloudstack

XenServer J VMware J Oracle VM J KVM J Bare metaIJ

Channel

% Local DiskJ iSCSI J Fiber J NFS J Swift J

Primary Storage Secondary Storage

NetworkJ Isolation J Firewall J Load J VPN J
Type balancer




Cloudstack - Dashboar

CloudStack 1 Notifications [ DefaultView ~g& Project View Kedar Podurl | v CiTR!X"

Dashboard ’T\

@

/_/\) Instances Virtual Machines

(R storage @ Running VMs e Stopped VMs e Total VMs
D Z Network

il Templates O O 1

@ Events

Projects

Il

Latest events View all Network View all

VM.CREATE
Successfully created entity for deploying Vm. Vm Id: 12

Owned isolated networks:

1

VM.CREATE
Scheduled async job for starting Vm. Vm Id: 12

VM.CREATE
Starting job for starting Vm. Vm Id: 12

Owned public IP addresses:

1

ZONE.VLAN.ASSIGN
Assigned Zone Vian: 1087 Network Id: 207



Cloudstack — Ynpasne

VM Operations

> Start

Gh Stop

v+ Restart

@ Destroy

O

Users

Console Access

Hue BM

VM Status

CPU Utilized
Network Read

Network Writes

Change
Service Offering

2 CPUs 4 CPUs
1GB 4GB
RAM » RAM
20 GB 200 GB
20 Mbps 100

Mbps



Cloudstack - Volume & Snapshot Management

VM
Add / Delete ! P—
Volumes o

O

Create Templates

from Volumes

@

Schedule Now Hourly ~ Weekly
[ ] Snapshots Daily Monthly
' 1
View Snapshot | D
» History

)



Cloudstack — CeTb 1 ceTeBble cepBUCHI

CloudStack 00 Notifications [ DefaultView g Project View kedar ’T CiTR!X°

@ owstooue e Co3aaHue ceTen n gobaBseHue
Select view: [IP Addresses ;] Filter By: [ [-l-AcquIremwlP] BM
£

Instances
IP Zone VLAN Network Type = State Actions
=~ 72.52.67.77 San Jose 67 200 Allocated
© | Storage - e
= * Bbigenenue public IP gaa NAT u
p 72.52.67.62 [Source NAT] San Jose 67 200 Allocated I o a d b a l a n c i n g
72.52.67.52 San Jose 67 200 Allocated m
e 72.52.67.51 San Jose 67 200 Allocated N
. * KoHTposb Tpaduka BM
1‘ Accounts 72.52.67.46 [Source NAT] San Jose 67 200 Allocated .
Mcno/b3yto ingress u egress
o Domains 72.52.67.45 [Source NAT] San Jose 67 200 Allocated f N I I
= Irewalil npaBu/ia
- 72.52.67.42 San Jose 67 200 Allocated m p
@ Events
72.52.67.37 San Jose 67 200 Allocated m
S\ sytom * YcTaHOBKa npasu/a aaea
& Y 72.52.67.31 [Source NAT] San Jose 67 200 " Allocated
6asnaHcMpoBKU TpadmKa mexay
Proi 72.52.67.23 San Jose 67 200 Allocated (o
| ™~ ojects -0 B M
A 72.52.67.22 San Jose 67 200 7 Allocated (O
‘sl Global Settings =
72.52.67.20 San Jose 67 200 Allocated Lo
Configuration
72.52.126.69 [Source NAT] San Jose 72 200 Allocated

72.52.126.68 [Source NAT] San Jose 72 200 " Allocated



Openstack

* 1O ana noctpoenus laaS obnakos, pazpaboTtaHHoe Rackspace and NASA
B 2010.

Compute (Nova)
Network (Neutron)
Image storage (Glance)
Block storage (Cinder) *
Object storage (Swift)*
Identity (Keystone)

* Metering (Ceilometer)*
* Orchestration (Heat)*

* Dashboard (Horizon) * He 6ygem paccmaTpuBaTh Ha /1€KLUMU



OpenStack

* OpenStack peanunsyeTt KoHUenuuto NporpammMHoO-onpegenaemMmoro
LeHTpa 06paboTKM AaHHbIX, KOTOPbIM NPeAOoCTaBAAET NPOCTOU U
YHUPULUPOBAHHBLIN AOCTYI K Pa3/IMYHbIM BbIHUC/IUTE/IbHbIM
pecypcam, CeTAM nepegaym AaHHbIX, CUCTEMAM XPaHEHUA AAQHHbIX,
a TaK e AOMO/IHUTE/IbHbIM CepBUCAM, TAKUM KakK:

* BasaHcnpoBLWMKKM Harpy3ku (Load Balancer as a Service),
* cpeacTBa 3awmTbl nepumeTpa (Firewall as a Service, Security Groups),
* 06BbEeKTHOE XpaHeHMe AaHHbIX, COBMeCTMMOoe ¢ Amazon S3.



ApxutekTypa Openstack
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O6/1a4Hble Bbluncaenus, /lekuma no laa
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Openstack - Nova compute

* BbINO/1IHEeHUA BbIYUC/IUTE/IbHbBIX 3d4au

* BUpTya/ibHble CyLLHOCTU:
* BM uan KoHTenHep

* [logaepKunBaemMble rmnepBmU3OpLI

e Libvirt (KVM, QEMU, Xen, LXC), XenAPI, Hyper-V, VMware ESX, PowerVM,
Docker, Bare-metal



Openstack — Glance storage

* Moay/ b ana obHapy»KeHuA, permcTpaymm m npeaoCTaB/1€HUA
A0CTYyNa K 06pasam BMPTYya/IbHbIX CYLLHOCTEMN.

* ByacTHOCTM 0bpasom ana BM
* MHpopmauuto 06 obpasax nepegaetcA Nova

* [logaepxnBaemMble OpMaThl
* raw, qcows, ...



Openstack — Neutron Networking

* YnpaB/ieHne ceTeBOW MHPPACTPYKTYpPOU

* OnepupyeT TakumMm 06 bEKTaMMU, KakK:
* CeTb
* MapwpyTtu1saumu
* [logceTu
* [TopThl

* cnoab3yemble TEXHO/10MUK:
* OpenVSwitch, Linux Bridge, ... naaruHbl OT NOCTaBLLMKOB 060pyA0BaHUA



Openstack — keystone identity

* Moaynb npeaoCcTaBAAeT BO3MOXHOCTb ayTeHTUPUKaumm
No/Ib30BaTe/1A, U BO3MOXXHOCTb aBTopm3aymm B multitenant
cUcTeme.

* OnepupyeTte TakKUMU TEPMUHAMU, KaK:
* User authentication
* Login services



Openstack — horizon dashboard

* MoayAnb npeaocTaBaAeT rpapuyeckmin MHTeppenc a4
aAMUHUCTPATOPOB U NO/Ib30BaTe/Ien ANA MHPOPMUPOBAHUA O
COCTOAHUU, @ TaKKe YpaBHeHuA Bcemn moaynamm OpenStack

n openstack B admin v & admin v
Project . Overview
Compute

Limit Summary
Overviev
Instances '
Volu
Instances VCPUs RAM Floating IPs Security Groups

e
Used 0 of 10 Used 0 of 20 Used 0 of 51,200 Used 0 of 50 Used 1 of 10

Network

Orchestration

—Ar Volumes Volume Storage
Object Store

Used 0 of 10 Used 0 of 1,000
Admin
Identity Usage Summary

Select a period of time to query its usage:

From: | 2015-11-01 To: | 2015-11-25 m The date should be in YYYY-mm-dd format

Active Instances: 0 Active RAM: 0Bytes This Period's VCPU-Hours: 0.00 This Period's GB-Hours: 0.00 This Period's RAM-Hours: 0.00
Bupaga/m3auma n O6aa4Hble BblumcieHns, /1ekuma no 1aas | oownoadcsv summany
Instance Name vgﬂaTq)O p M)&'V' RAM Time since created

e



Cnacmbo 3a BHUMaHue!
Bonpochkl?

anvial@Ivk.cs.msu.su

AHTOHEeHKO BuTtanmm

BupTtyanamnsayma n O6aa4Hble Bolumcnenns, BBogHaa nekuma
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[lpermyutecTBa laasS naatpopm

* COKpallaeT Bpemsa Ha pa3BepTbiBaHUE U BbIBO/, HA PbIHOK TeX UU
MHBIX MPU/OXKEHUI

05 g 63 D o M O

MopTan camoobcnyKMBaHHA ABTOMATHYECKaR
W aBTOMATH3aUMA HACTPONKA 0BNaYHbIX
pecypcoe

HyxeH cepanc MNepconan UT eoinykpe nonyyare Hyxen cepauc
W 06pabaTbIBarL 3anpockl NONL3OBATENEH

@j ») <% M E Og% »

Pyuhan HacTpoiKa YcTaHoBka Cepeic 3anyuies
060pyA0EaHHA W HACTPOKA KomnoHeHTe cobpanbl Cepeuc zanyules

KOMNOHEHTOB

Bpema Ha pasBepTbiBaHue cpefpbl Bpema Ha pa3BepTbiBaHKe cpeabl
YACHI ... AHU MWUHYTbI

32



PS...
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CpaBHeHMe C TpagULMOHHBIMU CUCTEMAMMU
BUPTYya/M3auumn

noaxopa «10MALHEE XXMBOTHOE»

YrukanbHb! (Mmera Bpope rocky, mainserver, adcontroller)
Hanuuue npoueayp naTtyuHra

TpebyioTca cpeAcTBa BbICOKOW A0CTYNHOCTH

0T UHDPACTPYKTYPHON NNATHOPMbI

[pu BbIXOAE U3 CTPOA - BOCCTAHOBNEHUE

P

noaxopn «CTAAO»

« MpeHTuuHbl apyr apyry (umexa Bpoae host0124)

o HanoxeHwe natyer Ha TeMnNnenT —
nepepasBopayMBaHue U3 TeMNNenTa

« BbICOKan AOCTYNHOCTH NPUNOXEHUA OBecneyeHa
CPeACTBaMM NPUNOXKEHUA U HECKONBKUMMU
AK3eMNNApPamMu NPUNOXEHUA B 0BNaKe

* [Ipu BbIXOAE W3 CTPOA — YAANEHUE, CO3[aHNE HOBOD

https://habrahabr.ru/company/icl_servics/blog/28168/
BupTyanusauua u ObaadHble Boiumcaenusa, /lekumsa no laas
Maatdopmam
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PSS...

BupTyanusauua u ObaadHble Boiumcaenusa, /lekumsa no laas
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[ratdpopma VMware vSphere

* PelmeHua AnAa KOHCO/MAaUum paboTbl CEpBEPOB NMPAKTUYECKU NH0DO0To
pasmepa, HO OPUEHTUPOBAHbI HA XOCTUHI HE60/1bLLIOFO KO/IMYecTBa (B
CpaBHEHUU C 06/1aKOM) KpYrHbIX VM.

* Ana obecnevyeHns HagexHOCTU paboTbl Npeg/saraeTcs 3anyCcTuTb
cepBepbl Npua0XKeHun Ha VM B kaacTepax/aomeHax (VMware High
Availability vSphere)

* Ha/In4ne pasgenaemMon CMCTEMbl XpaHeHUA AaHHbIX, BbICOKOM
MPOMNYCKHOM CMOCOBHOCTM CE€TU, YTO HaKNAAbIBAET C/IOXKHOCTH,
CBA3aHHbIE C N0C/1e4yOWMM MaclUTabnpoBaHmMeMm.

* YTO NOBbLILWAET AOCTYMHOCTb NMPU/IOXKEHMA Ha YPOBHE MHPPACTPYKTYPbI, He TPebyA
M3MEHEHWN Ha CTOPOHE NMPU/I0KEHMUH.



[ratdpopma VMware vSphere

ESX server ESY. server

Hardware Hardware

BupTyanusauua n Obaa4vHblie Boiumcanenus, /lekums no laas
Maatpopmam



vs OpenStack

e 3aTo4eH nog scale-out

* PacnpegeneHHble Npu/I0XKeHNA CaMOCTOATEe/IbHO obecrneymBaroT
COOCTBEHHYIO OTKA30YCTOMYMBOCTb Ha YPOBHE MPU/IOKEHUH,
He3aBUCMMO OT 6a30BOM MHPPACTPYKTYPbl M QYHKLUM
rMnepBmM3OpOB.

* [lepemeLtad OTKa30yCTONYUBOCTb NPU/IOXKEHUN BBEPX MO CTEKY,
061a4Hble N1aTPOPMbl MO3BO/IAOT OTKA3aTbCA OT MPUMEHEHUA
cneymasiM3MpoBaHHOro 060pya0BaHUA



Cnacmbo 3a BHUMaHue!
Bonpochkl?

anvial@Ivk.cs.msu.su

AHTOHEeHKO BuTtanmm

BupTyanusauua u ObaadHble Boiumcaenusa, /lekumsa no laas
NMaatpopmam
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