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Introduction

Who is GRNET?
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Who is GRNET?

Greek Research and Education Network

Operates the network interconnection for all Greek
academic institutions

Operates a large infrastructure with multiple datacenters

Participates in many national and European research
projects

Provides many services to the academic community
Including Okeanos laa$S Cloud

Georgios Tsoukalas (GRNET) Okeanos Cloud Services University of Piraeus 4 /31



Cloud Services by GRNET

2keanos
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okeanos aEn

powered by

svlvmefo

Georgios Tsoukalas (GRNET)



Introduction

Who uses Synnefo?

okednos -okeanosazs

m Academic courses in Greek and European institutions
Academic research projects

Infrastructure for academic institutions

Individuals in Greek and European academic community
Infrastructure for third parties (e.g. Ganeti)

svlvmefo

m Other national and international synnefo installations

demo.synnefo.org synnefo@googlegroups.com
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User Perspective
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Georgios Tsoukalas (GRNET) Okeanos Cloud Services



er Perspective

Web Interface

machines

[O] single

|y New Debian server

[snfdevs.dev.arnet.gr] &
snf-656347.vm.okeanos.grnet.gr

O s s

[My Old Debian server ES) Stopped
EI [System project] # EEEE
(=== snf-45119.vm.okeanos.grnet.gr

= .
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Virtual Machines (VMs)

Create new machine

Images

cancel

Choose your preferred image

Avallable images

I

Windows Server 2012 R2 Datacenter
Windows Server 2012
windows Server 2012 Datacenter
CoreQS stable

corens 52250

Ubuntu Server LTS

Ubonty 14042 75

Ubuntu Desktop LTS

Ubunty 14,042 TS

Kubuntu LTS

KubuNtu 14.04.2 LTS
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Virtual Machines (VMs)

Create new machine

Available options are filtered based on the selected image

System project

Predefined
Small
Medium

Large Memory size (52.00 G2 left

512ms

Disk size

Sce 10es 2068 E 60eB 80eB 100ce

Storage

Archipelago cached
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Virtual Machines (VMs)

Create new machine

Connect machine to networks

“  Internet (public IPv4)

1 192.168.4.31 System project

¥ 192.168.12.2 System project
+  create new...

netone 192.168.0.0/24

192.168.3.0/24

192.168.4.0/24

192.168.5.0/24
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Virtual Machines (VMs)

Create new machine

Virtual machine custom options

Machine name

© My CoreOS stable server

Public SSH keys Suggested tags

Role

Database server File server

Mail server Web server Proxy
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Virtual Machines (VMs)

Create new machine

Machine name

Image

CoreQS 522.6.0

0s

GUI

Kernel

Project

Confirm that the options you have selected are correct

© My CoreOS stable server

Flavor

CPUs 1x
Memory 1024 MB
Disk 10.00 GB
Storage Archipelago
type

Machine Tags

No tags selected

SSH Keys

grnet

IP Addresses

192.168.12.2

Private networks

Ne private networks selected

create machine
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User Perspective

Volumes

Virtual Disk Volumes for your VMs

=
.
~4GB-~
~——

Boot disk Attached - Running
(111

[System project] &

[[©] M core0s stable server
= Dskeo - Archipelago

=

Empty disk volume Attached - Running
[System project] # L L1}
[[©] m core0s stable server

S ke - archipelage

[Fe ™

m Create Disk Volumes for your VMs
m Take a Snapshot of any Volume
m Create a Volume from any Snapshot (even others’)
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User Perspective

Volumes

Virtual Disk Volumes for your VMs

Machines
Create new snapshot

Snapshot name:

'My CoreOS stable server' snapshot 20-05-2015 16:27:14

Snapshot description:

m Create Disk Volumes for your VMs
m Take a Snapshot of any Volume

m Create a Volume from any Snapshot (even others’)
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VM Images

Create VM images from your own existing systems

05: linux, Distro: ubuntu, Size: 2848MB, Source: /home/skalk

Image Creator for synnefo (snf-image-creator version 0.4)
Choose one of the following or press <Exit> to exit.

Customize image & cloud deployment options|
Register Register image to a cloud

Extract Dump image to local file system

Reset Reset everything and start over again
Help Get help for using snf-image-creator

https://www.synnefo.org/docs/snf-image-creator/latest/
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VM Images

Create VM images from your own existing systems

0S: linux, Distro: wbuntu, Size: 2048MB, Source: /home/skalk

Confirmation
All necessary information has been gathered:

Cloud: synnefo
Image Name: ubuntu
Image Description: Ubuntu 12.84.2 LTS

*
*
*
* Registration Type: Private

Continue with the image creation process?

< Quit > < Back >

https://www.synnefo.org/docs/snf-image-creator/latest/
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User Perspective

Networks

networks

Internet (IPv4)

Internet (IPv6)

netone 192.168.0.0/24
[System project] # amEE

m Create virtual local networks
m Attach VMs to networks to create a topology
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User Perspective

Files
Pithos Object Store

5/8/2013 3:52 PM
4/6/2013 2:51 PH

m Files and Folders in Pithos
m Also available as an Object Store API (OpenStack)
m Deduplication, Public or Access-Controlled Sharing
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User Perspective

Projects

Simple Resource Management

REQUEST PROJECT

PROJECT DETAILS

Project name

Homepage URL

m Request a Project with needed resources

Joining policy

Leaving policy

Max members

m Project requests are moderated
m Invite users to join and consume project resources
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User Perspective

Projects

Simple Resource Management

My D ver
Set machine project

Select project assign machine to

Memory size: 1.00GB Disk size: 5.00GB CPUs: 1x

@ System project

o/0 0 bytes/0 bytes
o/0 0 bytes/0 bytes

@ snfdevs.dev.gmet.gr

Machies: 2710 Memorysze:  2.00 GB/20.00 GB
cpUs: 2/20 Dikszz  10.00 GB/200.00 GB

m Request a Project with needed resources
m Project requests are moderated
m Invite users to join and consume project resources
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Command Line Tool & API Client Library

JKkamaki

https://www.synnefo.org/docs/kamaki/latest/
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Technology
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Technology

Overview

' vsen 1 ' vsen2
[ e
CLIENTS
L=

Openstack | Openstack | Openstack | Openstack Openstack | synnefo Openstack
Compute/ Compute Glance Cinder Keystone Account Object Store + API
Network Extensions

SYNNEFO

CveLADES ASTAKOS PITHOS LR
(Compute/Network/Image/Volume) (identity) (storage)
T T 7

RADOSBACKEND CLUSTER

(MONITORS)

NODE p—

HYPERVISOR
—=

ADMIN

GANETI CLUSTER 1 GANETI CLUSTER N
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Compute Virtualization

Example: Create a VM

VMs live here

‘ Ganeti \ »
7\

Users and Quota
(Astakos) Create VM | QEMU/KVM |
+1 VMs
( o) oK ¥
NS \ Y Volumes and
Compute (Cyclades) Snapshots
PN (Archipelago)
T (OK )Get Images ‘
N/
User Creates VM Files and Images » Ceph/RADOS
User Uploads Image —— (Pithos)
kel
Data live here



Technology

Compute Virtualization

Deploy and Custome Images (passwords, resize, file injection, etc.

Ganeti node | | Ganeti node | | Ganeti node | | Ganeti node | | Ganeti node
snf-image-host snf-image-host snfimage-host snfimage-host snf-image-host
05 Provider OS Provider 0S Provider 0S5 Provider 0S Provider

actual Image's
disk.
help. the actual image t
deployed Actual VM
Fimageh
actual Image's
disk
0 Image deployed and
customized
o
>
snfimage-update-helper

1

snfimage-host's
create script

- dd actual image snfimagehost's
- ereate floppy create script:

- spann Helper Vi (KvM)

2 snfimage-helper customizes
— (1 octu) image's disk
accarding to the rules fils
and Helper VM ceases

synnefo.org/docs/snf-image/latest
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Technology

Network Virtualization

VLAN / Routed /
Software-Defined
Network

rgios Tsoukalas (GRNET)

Linux
packet filtering
switching
routing

TAP %K

interface Guest OS
Virtual
Ethernet
QEMU/KVM
Host OS

Okeanos Cloud Services
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Technology

Volumes

Virtualization of Disks

Network Guest OS

Connection

—Eo——@lﬁ

Block Device Virtual
Disk QEMU/KVM

DRBD / Archipelago
Disk pelag

Host OS
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Technology

Volumes

Archipelago Disk Volumes

Disk Volume Archipelago Volume
Logical Block Addressing Block Map

/7
® &
N\
O

blocks

Storage Backend

m LBA just enumerates blocks as 1..N
m Archipelago gives them proper names
m But now have to save those names in a map
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Technology

Volumes

Thin Provisioning

Archipelago Map

_..Copy-on-Write

Cloned Archipelago Map
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Technology

Volume Data Replication

\

write ok

'

DRBD @

Virtual Disk

write l *0;&

Local Disk

Host Machine

Network
Connection

wait both

DRBD
Virtual Disk

Local Disk

7
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Technology

Volume Data Replication

Archipelago
(o) uchipcs

writel T
ok

RADOS Client
write
ok
write
' OSD Daemon ' OSD Daemon
P ok

write write
l +0k \ l TOk
Local Local
File System wait all File System

OSD Machine OSD Machine
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Special Topics

Outline

A Special Topics
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Special Topics

Distributed Consistency

Virtual Machines

Ganeti Master

Job Queue

Ganeti Node Ganeti Node

Eobses | v | bdbdbd

m Where is my VM?
m How is that job doing?
m Ganeti answers consistently even when nodes fail
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Special Topics

Distributed Consistency

Volumes
' /Y/ 'z’ ) <— Blocks
~— Replication
;"’—",-- “\\\* ‘."'__.- ~~~,\\‘;
( N\ 4 N\ ( A
L] |
RADOS RADOS RADOS
OosD osD OosD
\. / \. / \. /

m Where is my data?
m How is that write going?
m RADOS answers consistently even when nodes fail
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Special Topics

Appliances, Clusters, Services

. R QY B

APPLICATION 1

Deploy special-purpose VMs from custom Images to create
topologies and service-oriented architectures
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Failures and Reconciliation

VMs live here
Ganeti
Users and Quota / N\
(Astakos) Create VM
+1 VMS ! i Reconcile OK 1} Reconcile ‘
\ / N/ Volumes and
Compute (Cyclades) Snapshots

PN (Archipelago)

T 3

User Creates VM Files an d Images » Ceph/RADOS
User Uploads Image — (Pithos)

NN

Data live here

m What happens when not all agree on what is going on?
m Loosely coupled distributed components must reconcile



Special Topics

Deduplication

File1 Data

-~ ()]
Hash l l l p N\

Blocks

lOverwrite
L Storage |

m Collision-resistant hashes make blocks content-addressable

m Data sharing among files saves space and makes uploads faster
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Special Topics

Deduplication

File1 Data

e -

Hash l

|

|

Blocks

Upload

V.

Upload

f

!

T Hash

File2 Data

Storage |

m Collision-resistant hashes make blocks content-addressable

m Data sharing among files saves space and makes uploads faster
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Thank you! Questions?

okeanos.grnet.gr
synnefo.org
synnefo@googlegroups.com

okeanos
s|1vme(=o
A\ gr
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