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Some	  History…	  
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•  2007:	  Plans	  to	  deliver	  on-‐line	  storage	  service	  
•  2007	  –	  2009:	  Development	  of	  on-‐line	  storage	  
service	  using	  GWT	  (front-‐end),	  JBoss	  
(backend)	  

•  2009:	  Pithos	  released	  to	  the	  users.	  



•  In	  2010,	  encouraged	  by	  the	  success	  of	  Pithos,	  we	  
start	  planning	  an	  Infrastructure	  as	  a	  Service	  (IaaS)	  
solu`on	  

•  It	  would	  encompass	  a	  new	  version	  of	  Pithos,	  as	  
well	  as	  compu`ng	  (VMs)	  and	  networking	  
resources.	  

•  This	  would	  become	  ~okeanos.	  

Follow-‐up…	  
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•  Produc`on-‐quality	  IaaS	  cloud	  similar	  to	  Amazon	  AWS	  

•  Scalability	  to	  thousands	  users/nodes/VMs	  	  

•  Persistent	  VMs	  

•  Commodity	  components	  (No	  SAN,	  no	  exo`c	  network	  infra)	  

•  Everyone	  can	  use	  it	  –	  super	  simple	  web	  UI	  

•  No	  vendor	  lock-‐in	  

•  Low	  admin	  costs,	  manageable	  by	  a	  small	  team	  

Goals	  
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•  Reviewed	  open	  source	  ones	  
–  Eucalyptus	  

–  Cloudstack	  

–  Opennebula	  

–  Openstack	  

–  etc…	  

•  S`ll	  evolving	  systems	  	  

•  No	  turnkey	  solu`ons	  

Status	  at	  Start	  
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Synnefo	  and	  ~okeanos	  
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An	  open	  source	  cloud	  soeware	  wrifen	  in	  Python	  and	  C	  

•  Oct.	  2010:	  implementa`on	  starts	  
•  July	  2011:	  v0.5.2.1	  (powers	  ~okeanos	  alpha)	  
•  28.3.2012:	  v0.9	  
•  26.6.2013:	  v0.14.1	  
•  3.10.2013:	  v0.14.7	  
•  22.12.2013:	  v0.15rc1	  (powers	  ~okeanos	  beta)	  
•  10.02.2014:	  v0.15rc5	  
•  14.02.2014:	  v0.15	  
•  11/2014:	  v0.16	  



Some	  Numbers	  
•  Users:	  >	  8000	  
•  VMs:	  >	  7100	  currently	  ac`ve	  
•  ~428K	  VMs	  spawned	  so	  far	  (started/destroyed)	  
•  More	  than	  120K	  vLANs	  spawned	  so	  far	  (user	  owned	  VLANs)	  
•  Typical	  VM	  flavor	  (more	  than	  340	  flavors	  available!):	  

4	  cores	  (vCPUs),	  80GB	  Hard	  Disk,	  4	  or	  8GB	  RAM	  
•  13	  Gane`	  Clusters,	  spanning	  a	  whole	  DC	  
•  1PB	  of	  raw	  storage	  capacity	  
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Evolu`on	  
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Design	  
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Architecture	  
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Services	  Overview	  
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Iden`ty	  Service	  (Astakos)	  
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•  Iden`ty	  Management,	  Resource	  Accoun`ng	  
and	  SSO	  
– Mul`ple	  authen`ca`on	  methods	  per	  user	  

•  LDAP,	  AD,	  Local	  username/password,	  Federated	  
(Shibboleth)	  

•  Google,	  Twifer,	  LinkedIn	  
– Fine-‐grained	  per-‐user,	  per-‐resource	  quota	  
– Exposes	  the	  OpenStack	  APIs	  (Keystone)	  to	  users	  



Iden`ty	  Service	  (Astakos)	  
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•  A	  single	  dashboard	  for	  users	  
– View/modify	  profile	  informa`on	  
– Set/unset	  ac`ve	  authen`ca`on	  methods	  
– Easy,	  integrated	  repor`ng	  of	  per-‐resource	  quotas	  
– Project	  management:	  View/Join/Leave	  projects	  
– Manage	  API	  access	  and	  retrieve	  authen`ca`on	  
tokens	  



Compute/Network/Image/Volume	  Service	  
(Cyclades)	  
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•  Layer	  over	  mul`ple	  Gane`	  clusters	  
–  Python/Django	  implementa`on	  
–  Exposes	  the	  OpenStack	  APIs	  (Nova,	  Neutron,	  Glance,	  
Cinder)	  

•  A	  thin	  transla`on	  layer	  
–  From	  user	  (API)	  requests	  
–  To	  VM	  opera`ons	  on	  mul`ple	  Gane`	  clusters	  

•  Gane`	  clusters	  are	  dis`nct	  en``es	  
– May	  be	  geographically	  remote	  
–  Admin	  always	  has	  direct	  access	  for	  troubleshoo`ng	  



Compute/Network/Image/Volume	  Service	  
(Cyclades)	  
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•  Image	  Handling	  
–  Spawning	  VMs	  from	  custom	  Images	  
–  Images	  treated	  as	  Files	  on	  Storage	  service	  
–  System	  and	  User	  Images,	  fine-‐grained	  sharing,	  custom	  
ACLs	  

	  
•  Images	  for	  all	  major	  Opera`ng	  Systems	  

– Windows	  Server	  2008,	  2008	  R2,	  2012,	  2012	  R2	  
–  Debian,	  Ubuntu,	  RHEL,	  CentOS,	  Fedora,	  ArchLinux,	  
openSUSE,	  Gentoo	  

–  NetBSD,	  FreeBSD,	  OpenBSD	  



Google	  Gane`	  
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•  Mature,	  produc`on-‐ready	  VM	  cluster	  management	  
–  developed	  by	  Google,	  for	  Google’s	  corporate	  infra	  
–  as	  open	  source	  VMware	  alterna`ve	  
–  scalable	  over	  commodity	  HW 	  	  
–  in	  produc`on	  inside	  Google	  since	  2006	  

•  Easy	  to	  integrate	  into	  exis`ng	  infrastructure	  
–  Remote	  API	  over	  HTTP,	  pre/post	  hooks	  for	  every	  ac`on	  



Storage	  Service	  (Pithos)	  
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•  A	  single	  loca`on	  for	  user	  Files,	  VM	  Images,	  and	  
Snapshots	  

•  Exposes	  the	  OpenStack	  Object	  Storage	  API	  (Swie)	  
–  plus	  extensions,	  for	  sharing	  and	  syncing	  

•  Rich	  sharing,	  with	  fine-‐grained	  Access	  Control	  Lists	  
•  Hash-‐based	  (sha256)	  deduplica`on	  for	  individual	  
blocks	  

•  Par`al	  file	  transfers,	  efficient	  syncing	  (Dropbox-‐like)	  
•  Backed	  by	  Archipelago	  



Archipelago	  
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•  Storage	  Virtualiza`on	  System	  
–  Powering	  storage	  in	  Synnefo	  

•  Decouples	  storage	  resources	  from	  storage	  backends	  
–  Files	  /	  Images	  /	  Volumes	  /	  Snapshots	  

•  Unified	  way	  to	  provision,	  handle,	  and	  present	  
resources	  

•  Decouples	  logic	  from	  actual	  physical	  storage	  
–  Soeware-‐Defined	  Storage	  



Unified	  View	  of	  Storage	  Resources	  
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Files	  

	  -‐	  User	  files,	  with	  Dropbox-‐like	  syncing	  

Volumes	  

	  -‐	  Live	  disks,	  as	  seen	  from	  VMs	  

Snapshots	  

	  -‐	  Point-‐in-‐`me	  snapshots	  of	  volumes	  

Images	  

	  -‐	  Templates	  for	  VM	  crea`on	  



Interac`on	  with	  Archipelago	  
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•  A	  common	  storage	  substrate	  for	  Synnefo	  
•  Everything	  is	  a	  resource	  on	  Archipelago	  
•  The	  same	  resource	  is	  exposed	  as	  

–  A	  file	  through	  the	  API	  of	  the	  Storage	  Service	  (Pithos)	  
–  An	  image	  through	  the	  API	  of	  the	  Image	  Service	  
–  A	  live	  disk	  /	  VM	  volume	  through	  the	  API	  of	  the	  Volume	  Service	  
–  A	  snapshot	  through	  the	  API	  of	  the	  Volume	  Service	  

•  All	  data	  remain	  in	  one	  place	  
•  No	  copying	  of	  data	  around	  



Cloud	  Storage	  with	  Archipelago	  
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Archipelago 

Storage backend 1 
(e.g., Ceph) 

Storage backend 2 
(e.g., GlusterFS) 

Storage backend 3 
(e.g., NFS over NAS) 



Composing	  Resources	  with	  
Archipelago	  
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Next	  Steps	  

•  Move	  from	  IaaS	  to	  PaaS	  
•  PaaS	  for	  e-‐Science	  
•  Leveraging	  computa`onal	  and	  storage	  IaaS	  offered	  
by	  ~okeanos	  and	  Pithos	  

•  Back-‐up	  as	  a	  Service	  
•  Back-‐end	  improvements	  
•  etc…	  
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Requirements	  

•  Interoperability	  with	  exis`ng	  infrastructure	  
(~okeanos,	  Pithos+)	  

•  Web	  2.0	  Graphical	  User	  Interface	  
•  Command-‐Line	  Interface	  
•  Both	  GUI	  and	  CLI	  on	  top	  of	  single	  API,	  available	  to	  
other	  3rd	  party	  clients	  
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Implementa`on	  

•  Project	  already	  started	  (summer	  2014)	  
•  Comple`on	  `me:	  summer	  2015	  
•  Development	  in	  rapid	  increments	  using	  Scrum	  
•  All	  code	  open	  source,	  basic	  language	  is	  Python	  
•  Adop`ng	  REST-‐based	  infrastructure	  with	  GUI	  on	  
responsive	  framework	  (Ember.js)	  and	  
asynchronous	  backend	  func`onality	  
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Thanks	  
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Panos	  Louridas	  
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•  Try	  it	  live	  at:	  	  
hfp://okeanos-‐global.grnet.gr	  

•  Homepage:	  
hfp://okeanos.grnet.gr	  	  

•  Soeware	  lives	  at:	  
hfp://www.synnefo.org	  	  	  

•  Repository:	  
hfps://github.com/grnet/synnefo	  	  


