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What is Okeanos?

» ‘Okeanos’ is the Greek word for ‘ocean’

Oceans capture, store and deliver energy,
oxygen and life around the planet.
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Late 2010: The challenge

» Goals

= Production-quality laaS cloud similar to Amazon AWS

= Scalability to thousands users/nodes/VMs
= Persistent VMs

= Commodity components

= Everyone can use it

= No vendor lock-in

= Low admin costs, manageable by a small team
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Late 2010: The available offerings

» Reviewed open source ones
*Eucalyptus
Cloudstack
*Opennebula
*Openstack

..efc..

» Still evolving systems, silo ones (touching every layer)

» No turnkey solutions
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The ~okeanos approach

» Features:
= Production-quality laaS cloud

= Everything open source:

Sl1V\V\E‘=O ‘ Ganeti
-

g&i(VM P by

= Persistent VMs ! ;@zgriﬁei GOOSIQ'“
= Commodity Hardware — No SAN, No exotic network hw

= Add plain servers/disks/switches to scale up

= Three clicks to start 1 or 10s of VMs, in 15 secs

= Simple to operate

Key decision: Decompose the problem into layers
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‘Building a Cloud, cluster by cluster’

OPENSTACK SYNNEFO ul

OPENSTACK OPENSTACK API I

SYNNEFO CLOUD || = || —
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A small story: Why Google Ganeti?

» No need to reinvent the wheel

» Scalable, proven software infrastructure
= VM cluster management in production is serious business
= Built with reliability and redundancy in mind
= Combines open components (KVM, LVM, DRBD)

» GRNET biggest (worldwide) external contributor to Google Ganeti
(from 2009)

» http://code.google.com/p/ganeti

» For more, see ‘Running Google on Google’ by Jeff Bates and lustin Pop (Google

|/O 2012- https://developers.google.com/io/)
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http://code.google.com/p/ganeti
https://developers.google.com/io/

JFPORT/ERYICE

SECRET smmﬂﬂ'

B ._.to scale up to tens of thousands

.|i "'"

,ﬁ VMs and users?
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simplicity
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flexibility

d Technology Network Cloud Computing Conference 2013 (Plaza, Maroussi)
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Compute — Network: Cyclades

» Thin Compute layer over Ganeti
- Python/Django
- Supports multiple Ganeti clusters, for scaling

- OpenStack Compute API
» Networking
- No restrictions on deployment — it’s the Ganeti side

- IPv4/IPv6 public networks, complete isolation among VMs

- Thousands of private networks, private L2 segments over single VLAN
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Virtual Machine Actions

’% My windows_Desktop

(!) Start Console
O Reboot

d) Shutdown x Shutdown

Greek Research and Technology Network Cloud Computing Conference 2013 (Plaza, Marouss i)



Networks

» Public networking: Full IPv4/IPv6 support
» Private networks: isolated L2 segments
» Arbitrary virtual network topologies

» Scalable to thousands of private networks

= Multiple physical VLANs
= Single VLAN with MAC prefix-based filtering

= \/XLAN, encapsulation over IPv6 multicast, with MAC learning

» Flexible implementations at backend (SDN?)
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Virtual Networks
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Storage: spithos+

- Every file is a collection of blocks

- Content-based addressing for blocks

. Partial file transfers, deduplication, efficient syncing
- Independent of storage backend (NFS, RADOS, ...)

- OpenStack Object Storage API plus extensions

- An integral part of Synnefo

- Single store for Files, VM Images

- Uses common backend with Archipelago
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Storage: Archipelago

» Unified storage for Files, Images <> Volumes

» Thin layer over the actual storage cluster

» Storage backend agnostic

» Efficient syncing / sharing of Images as files on Pithos

» Zero-copy cloning of volumes from Images
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Images
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my own Ubuntu

Freeze
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Images <> Storage

/Clon\

Ubuntu + user data

-

Snapshot
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Images — Golden Image
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GRNETSs opensource laaS platform (Python)

http://www.synnefo.org

See FOSDEM presentation in Brussels, Feb 2013:

INTRODUCING THE SYNNEFO OPEN SOURCE IAAS PLATFORM,
by VANGELIS KOUKIS
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SO me N um be I'S (alpha phase-24.2.2012)

2100 users

2941 vwms

10119 virtual crPus
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581976 GB Used Memory

174273.8 GB used Disk

7 Ganeti clusters currently

>100 ‘fat’ nodes

move to > 10000 VMs
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System OS Images

e Windows Server 2012

e Windows Server 2008R2
e Cent0S 6.3

e Fedora 17

e Ubuntu 12.04 LTS

e Kubuntu 12.04 LTS

e Ubuntu 12.10

e Kubuntu 12.10

e Debian Desktop Squeeze
e Debian Base Squeeze

e ...more...
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Cyclades VMIs

3000

2500 /

2000

1500

e \/\/] S

1000

A
500 A—

d Technology Network Cloud Computing Conference 2013 (Plaza, Maroussi)



 main Datacenter (40 racks)

— green architecture
— PUE <1.6 / 1600KVA
— In-row cooling

— Fully virtualized

 ‘High’ Density (but not too dense...)
~20.000 VMs (20 racks, 1000 VM/rack)

— VMs with average 2GB RAM (flavors up to 8 cores
&16GB/VM)

— QoS in disk/core overcommitment
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Cloud Facilities (cont.)

» Disaster Recovery DC (@procurement stage)
— Container based solution
— ‘Louros’ river hydroelectric plant area
— Up to 320KW
— Low PUE (<1.3)

— Outdoor installation (close to hydroelectric
plant facility)

— Water cooling per rack / Freecooling
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Design Specs for a Public Cloud
Provider

Common denominator:

#VM instances (in various VM ‘flavors’)

Guaranteed ratios:
VMs/Core, RAM/Core, disks(spindle)/core

€/VM?
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2Kkeanos

See more on http://okeanos.grnet.gr

GO http://okeanos.io for a quick tryout!

follow us on

busitbas @grmet_gr  #okeanos

NSRF

European Union digitalgreece

WV
| J
: | Everything is possible — i
EDuropl)ean Rei;lFona(; Operational Programme = (.,,.,
evelopment Fun Digital Convergence Quality of life for everyone

The project is co-financed by Greece and the European Union
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4<) cyclades pithos+ Sign in

— LOGIN
O
o008 0
/WELCOME \
— 1 new to okeanos 7 CREATE ACCOUNT




L cyclades pithos+ kpap@grnet.gr

’leqnosm options - |

o4 b S nEEIGES

Welcome to ~okeanos !

From this panel you will be able to manage your \irtual
Machines (VMs).

The pangl is currently empty, because you don't have any
VMs yet. Start by clicking the orange button on the top leff.

The wizard will guide you through the whole process.

For more information or help, click here.

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




Create new machine

close

Image type Avallable Im:

no categories
available

cancel

Choose your preferred imege

f7 windows

windows 2008 R2, Aero Desktop Ex...

Fedora © g
Fedora 16 Desktop Editlon

Kubuntu
Kubuntu 11.10

Ubuntu
Ubuntu 11.10

Debian Desktop
Deblan Squeeze Desktop

(O Debian Base by images
Deblan Squeeze Base System

detalls

detalls
detalls
detalls
detalls

detalls

next




Create new machine close

Available options are filtered based on the selected image

Predefined

Memory size

1024 me M 4096 me

Disk size

5 GB 20 Ge

Storage

previous




Create new machine

close

Machine name

== My CentOS server

Public SSH keys

No ssh keys in your account. Create/import @ new

previous

key now.

Wirtual machine custom options

Suggested tags

Role

Database server File server

Mail server Web server Proxy




SSH keys
Manage your ssh keys close

SSH public keys list create/import new +

You can use SSH keys to establish a secure connection between your computer and the virtual
machines.

No public keys exist add one now




SSH keys
Manage your ssh keys close

You can us
machines.

to download private key.

BN public key

fingerprint: e7:92:a9:fc:36:a2:d0: 7c18f:33:e5:97:49:ela4:cc




Create new machine close

Wirtual machine custom options

Machine name

& Lab database server

Public SSH keys

=& File server

Mail server Web server Proxy

previous




Create new machine close

Confirm that the options you have selected are correct

Machine name

# Lab database server

Image Flavor Machine Tags
CPUs Role Database server
Cent0S 6.0 Memaory

SSH Keys

Centos
public key
599.70 MB
GUI No GUI

Kernel 2.6.32

previous




Machine password close

Your new machine is now buidling... (this might take a few minutes)

Write down your password now: Hidlhy\!wBD

You will need this later to connect to your machine. ] ]
After closing this window you will NOT be able to retrieve it again




cyclades  pithos+

options

nEEIGES

El list @ single

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




Ly cyclades pithos+

options

icon El list

Lab database server

CPUs:
RAM (MB):
System Disk (GB): 10

u Destroy
Image Mame: CentDS

I"""_ == I Image Size (MB): 599,70 ME
Public IPv4: not set  next

Building...
Public IPvG: not set

[ 1| ]| Lab database ...
-

Finalizing...

CPU utilization

Network Utilization



cyclades pithos+ (s rnet.gr

options

EEDES

E list @ single

Lab database server Building...
167.92 MB of 599.70 MB (28%) HERNE

| inro [E8 |

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




cyclades

pit

Lab database server
e B3.212.5.194 1Pve

...a800:ff:fe74:ad4B84

options

nEEIGES

El list @ single

Running
EEER

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7

yrnet.gr




<)  cyclades pithos p yrnet.gr
options

nEEIGES

El list @ single

Reboot

Lab database server Running

Shutdown
1Pvs B3.212.5.194 teve ...aB00:ff:fele: 3194 EEER Sl
Console

e

info I
o O Destroy

Lab web server
IPwa B3.212.5.196 1Pw6 ...aB00:ff:fee5:bdBa

B
L anod

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




£) cyclades pithos+

options

@ single

Lab database server Running

Shutdown
1Pvs B3.212.5.194 1pve ...aB00:ff:fede: 3194 EEEN -

Console

7 1
O Destroy

Reboot
Shutdown
Console

- C’ Destroy

Your actions will affect 2 machines

Lab web server Running
1Pv4 B3.212.5.196 IPv6 ...aB00:ff:feeS:b48a EEEN

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




<)  cyclades pithos (p jroet.gr

options

nEEIGES

El list @ single

Lab database server Shutting down...
1Pvs B3.212.5.194 teve ...aB00:ff:fele: 3194 EEEE

e

S

Lab web server
IPwa B3.212.5.196 1Pw6 ...aB00:ff:fee5:bdBa

B
L anod

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




<)  cyclades pithos p yrnet.gr

options

nEEIGES

El list @ single

Lab web server Running
1Pvs B3.212.5.196 teve ...aB00:ff:feeS:bdBa EEER

e

S

Lab database server
1Pva B3.212.5.194 1pve ...aBOD:ff:fee:3194 EEER
] . ;
=)

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




£) cyclades jroet.gr

options

nEEIGES

icon @ single

Mame + Flavor =

-

#%  Lab database server 2 CPU, 2048MB, 10GB Stopped

(-] Lab web server 2 CPU, 204BMB, 10GE Running

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




cyclades  pithos+

options

icon El list

Lab database server

Start
CPUs:
RAM (MB): 2048
Systermn Disk (GB): 10

Destroy
Image Mame: CentDSs
Image Size (MB): 599.70 MB
Public IPv4: 83.212.5.194
Public IPvGE: 2001:db8: : aBO0: ff: fele: 3154

Lab database ...

- Lab web server

CPU Utilization

=

+ 2

=

248 m 2
-

220 m -~
o

. 2@ -
180 m -
160 m -
140 m L&

o0 00 05 80 12: 00 18: 00




Lab web server
Manage tags close

Web server debian




Lab web server
Manage tags close

Web server debian




Lab web server
Manage tags close

Web server debian




Lab web server
Manage tags close

Web server debian apache 2.3




cyclades

options

networks

Public network
EEER

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




cyclades  pithos+

options

networks

Details

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




cyclades  pithos+

options

Public network
[ [ [ ]|

Lab database server

IPv4: 83.212.5.154
Off - IPwG: 2001:db8: :aB00:ff:fele: 31594

(?J Lab web server

IPv4: B3.212.5.196
ﬂ Firewall () B3 IPv6: 2001:db8: :aB00: ff: fee5: bdBa

' Unprotected mode (Firewall off)
" Fully protected mode (Firewall on)
® Basically protected mode (Firewall on)

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




<) cyclades pithos+

options

networks

Firewall update...
EEER

| machines (2) B3
Lab database server
: | - IPv4: 83.212.5.14

Off | = IPV6: 2001:dbB: :aB0D: ff:febe: 3194

-

IPv4: B3.212.5.196
IPv6: 2001:db8: :aB00: ff: feeS: b4Ba

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




<) cyclades pithos+

options

networks

. TPvar 832125194
IPv6: 2001:db8: :aB00:ff:fele: 3194

1 machine needs to be rebooted for changes to apply.

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




MNetworks
Create new private network close

Network name: ilab servers network




<) cyclades pithos+

options

Inkternet Public network
EREN

machines (2) B2

ﬂ Lab database server
ﬁ IPv4: 83.212.5.194
off IPV6: 2001:db8: :aB00: ff:fele: 3194

(D Lab web server

IPv4: B3.212.5.196
ﬂ On) - IPvE: 2001:dbB::aB00:ff:fee5: b4Ba

Add Machine
lab servers network Private network

Emmm Destrov

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




lab servers network
Connect machine close

Select machines to add

debian




-

machines (2)

—_—

)
™

Firewall (1]

L4

Firewall [ )

Add Machine
Destroy

-

machines (2}

—_—

N
™

Disconnect

m Details

4

" |

About | Help | Contact | Terms | Privacy

owered by synnefo v0.9.7




<)  cyclades pithos p yrnet.gr

options

API access,..

ssh public keys... |a

El list @ single

Lab web server Running
1Pvs B3.212.5.196 teve ...aB00:ff:feeS:bdBa EEER

e

S

Lab database server
1Pva B3.212.5.194 1pve ...aBOD:ff:fee:3194 EEER
] . ;
=)

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




SSH keys
Manage your ssh keys close

SSH public keys list

You can use H keys to establish a secure connection between your computer and the virtual
machines.

) Other key

fingerprint: 7f:cb:3e:3d:0B:aa:e7:a5:86:e9;:2f:2b:77:99;64:hd

=3 Home key (ECACEE  edit 4  remove X

fingerprint: 3f:77:76:b5:c6:10a: F1:b9:d3:05:58:b3:08: 71:fB:6b

; B2eQyH7QpKFpbvpMBL /0SNaiShAS2BnU1sI9TscdcAga
frILSSalNrwYg2y yw/AdwnnxNObGRLOKKs 48HzeDSY jkm3a8bsTbyqIf
/IRZRANpanhm4i3GylLLVjI4E0QUUgs JUkSE
JSeytdSeinE23020yzRbk 8] 9sLNa0eZ2WE1 Se 8w TBkMQOVSUAThD /Dlg 1 1MIg96Ng i
/SbMbBgHe1h17b4nS7Teh]I5cewrRogk SBOcORETGE3N+eMINaAlatd30uKTc lgruYRgJ7072ccQ

fingerprint: e7:92:89:fc136;a2:d0; Fc:Bf:33:e5:97:49:e0:84:cc




SSH keys
Manage your ssh keys close

SSH public keys list

You can use S5H keys to establish a secure connection between your computer and the virtual
machines.

) Other key
fingerprint: 7ficb:3e:3d:0Braa:elab:86:e9:2f:20:77:99:64: b4
BN Home key

erprint: 3f:77:761b5:c6:10a: F1:b9:d3:05:58:b3:08: 71:TB:6b

=) Lab servers key

Fingerprint: e7:92:8%9:fc:36:a2:d0: 7c:Bf133:e5:97:49:e0:ad:cc




S55H keys
Manage your ssh keys close

SSH public keys list

You can use S5H keys to establish a secure connection between your computer and the virtual
machines.

Your new public Key has been added




API Access close

Use the following API key along with the ./kamaki client to manage your cloud resources from
outside this page.

GGBaajNBAHHDHFAII12kA/8liA==

The API key provides full access to your ~okeanos account, so always keep it private.




cyclades pithos+ cpapEgrnet.gr

Last Modified

o+ @ oOthers' shared

ﬁ! Groups




<) cyclades  pithos+ kpap@grnet.gr

File upload

Folder pithos

Select files
Add files to the upload queue and click the start button.

A

Drag files here.



<) cyclades  pithos+ kpap@grnet.gr

File upload

Folder pithos

Select files
Add files to the upload queue and click the start button.

At

vi-vim-cheat-sheet.gif 155 KB

1201.4995v1.pdf 332 KB

okeanos_whitepaper.pdf o957 KB

Add files | Start upload



<) cyclades  pithos+ kpap@grnet.gr

File upload

Folder pithos

Select files
Add files to the upload queue and click the start button.

A

okeanos_whitepaper.pdf




"":‘_:]' c '_-,-’EZZ| ades pithns+ kpap@grnet.gr

Used: 1.4MB of S50GB (0%) Last Modified

@ 1201.4995v1.pdf 332.5 KB 27/3/2012 10:54 PM
[ okeanos_whitepaper.pdf as57.4 KB 27/3/2012 10:54 PM
== wi-vim-cheat-sheet.gif 154.9 KB  27/3/2012 10:54 PM

+ @ Others' shared

ﬁ Groups




<) cyclades  pithos+

<

;-}(e

Used: 1.4MB of S0GB (0%) Name Size Last Modified
m Pithos @ 1201.4995v1.pdf 332.5 KB  27/3/2012 10:54 PM

= i

L) Trash == vi-vim-ct = Upload 154.9 KB 27/3/2012 10:54 PM
(¥ cut

E_ My Shared
L‘.ill Move to Trash

+ @ Others' shared co

ﬁ Groups @ Delete
= Properties
ﬁ Sharing
Y versions

é Download



<) cyclades  pithos+ kpap@grnet.gr

d: 1.4MB of 50GB (( File properties

Name okeanos_whitepaper.pdf

Folder pithos
Owner kpap@gmet.gr
Last modified 27/3/2012 10:54 PM

Meta data

Name Value




<)  cyclades  pithos+ kpap@grnet.gr

Used: 1.4MB of 50GB (0%)

File permissions

Users/Groups Read Write

Public




9

cyclades

pithos+

pithos+

kpap@grnet.gr

Used: 1.4MB of 50GB (0%)

F Wew Folden Refresh

File permissions

Users/Groups Read Write

|

Public

| When this option is enabled, the filfe will
be readable by everyone. By checking
this option, you are certifying that you
have the right to distribute this fife and
that it does not violate the Terms of
Use,

A More,

X

_ast Maodified

3 FAles




<) cyclades pithos+

Used: 1.4MB of 50GB (0%)

E’_ My Shared

= @ Others' shared

&,

images@ockeanos.grnet.g

ﬁ Groups

1] okeanos_whitepaper.pdf

957.4 KB

Last Modified
27/3/2012 10:54 PM

kpap@grnet.gr




£) cyclades  pithos+ (pap@grnet.gr

Used: 1.4MB of S0GB (0%) : Last Modified
Pithos
L"_ﬂ Trash

Eﬂ My Shared

= @ Others' shared

&,

images@okeanos.grnet.g

ﬁ Groups




<) cyclades pithos+ kpap@grnet.gr

Used: 1.4MB of 50GB (0%)

27/3/2012 10:54 PM
File permissions > KB 27/3/2012 10:54 PM_

" Add permission

Users/Groups Read Write
o]

- @ Others' shared
&,

images@okeanos.grm . “

lab files ¥




-{-;) cyclades pithos+ kpap@grnet.gr

- .
= MNew folden " Refrezh |

Used: 1.4MB of 50GB (0%:)

File versions

Version Date
232 27/3/2012 10:51 PM
238 27/3/2012 10:54 PM

Version Date

232 27/3/2012 10:51 PM =3
238

27/3/2012 10:54 PM




-E} cyclades pithos kpap@grnet.gr

My &

options

nEEIGES

Lab web server
Pvs B3.212.5.196 1pwe ...aB0D:ff:fee5: bdBa

Lab database server
14 B3.212.5.194 1pve ...aB00:fF:fele: 3104 EEER

About | Help | Contact | Terms | Privacy

powered by synnefo v0.9.7




pithos+

E-mail address

First name

Last name

Authentication Teoken

Token expiration date

Renew token

kpap@grnet.gr

Change password Invitations

kpap@grnet.gr

Feedback




<) cyclades pithos+

kpap@grnet.gr

Old password

Mew password

Mew password confirmation

My account

Invitations

Feedback




<)  cyclades pithos+

kpap@grnet.gr

Message

My account

Change password Invitations




<) cyclades pithos+ Sign in

S LOGIM
O o909
/WELCOME \
L= ] new to okeanos 7 CREATE ACCOUNT
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