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What	
  is	
  OpenStack?	
  

•  hHp://www.openstack.org/	
  



What	
  projects	
  are	
  in	
  OpenStack?	
  



Understanding	
  Swi$	
  

•  Scalable	
  and	
  redundant	
  object	
  storage	
  service	
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Understanding	
  Swi$	
  

•  To	
  provide	
  scalable	
  and	
  redundant	
  service	
  
– Mul4ple	
  copies	
  of	
  each	
  object	
  to	
  mul4ple	
  storage	
  
servers	
  within	
  separate	
  “zones”	
  

– Zones	
  are	
  logical	
  grouping	
  of	
  storage	
  servers	
  
(servers,	
  racks,	
  or	
  data	
  center)	
  



Understanding	
  Swi$	
  

•  Configurable	
  in	
  terms	
  of	
  how	
  many	
  copies	
  as	
  
well	
  as	
  how	
  many	
  zones	
  

•  Current	
  best	
  prac4ces	
  call	
  for	
  three	
  replicas	
  
wriHen	
  across	
  five	
  zones	
  

Object	
  

Zone	
  1	
   Zone	
  2	
   Zone	
  3	
   Zone	
  4	
   Zone	
  5	
  



Architecture	
  of	
  Swi$	
  
user	
  

swiX-­‐proxy	
  Auth	
   cache	
  

S3	
  API	
  /	
  SwiX	
  API	
  

swiX-­‐object	
  
swiX-­‐container	
   swiX-­‐account	
  

Object	
  Store	
   Container	
  DB	
   Account	
  DB	
  



Understanding	
  Glance	
  

•  A	
  set	
  of	
  service	
  for	
  storing	
  and	
  querying	
  
virtual	
  disk	
  images	
  

•  Standalone	
  service	
  
•  Provides	
  REST	
  interfaces	
  
•  Variety	
  of	
  back-­‐end	
  stores	
  



Architecture	
  of	
  Glance	
  
user	
  

glance-­‐api	
  

glance_registry	
  

Database	
   Image	
  Store	
  
(S3,	
  HTTP,	
  Local,	
  SwiX)	
  

Glance	
  API	
  



•  Management	
  of	
  virtual	
  compute	
  instances	
  

Understanding	
  Nova	
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  Nova	
  



Architecture	
  of	
  Nova	
  
user	
  

nova-­‐api	
  

nova-­‐scheduler	
  

nova-­‐network	
   nova-­‐volume	
  

queue	
   database	
  

OpenStack	
  API	
  /	
  Amazon	
  EC2	
  API	
  

nova-­‐compute	
  

AMQP	
  SQL	
  



Nova	
  API	
  

•  The	
  heart	
  of	
  Nova	
  
•  Accept	
  and	
  fulfill	
  incoming	
  API	
  requests	
  
•  For	
  requests,	
  
– Query	
  database	
  and	
  return	
  the	
  answer	
  
– Pass	
  messages	
  to	
  other	
  daemons	
  through	
  wri4ng	
  
informa4on	
  to	
  the	
  database	
  and	
  adding	
  messages	
  
to	
  the	
  queue	
  



Architecture	
  of	
  Nova	
  
user	
  

nova-­‐api	
  

nova-­‐scheduler	
  

nova-­‐network	
   nova-­‐volume	
  

queue	
   database	
  

OpenStack	
  API	
  /	
  Amazon	
  EC2	
  API	
  

nova-­‐compute	
  

AMQP	
  SQL	
  



Nova	
  Scheduler	
  

•  Pluggable	
  architecture	
  
•  Current	
  scheduler	
  choices	
  
–  Simple	
  	
  
–  Chance	
  	
  
–  Zone	
  



Architecture	
  of	
  Nova	
  
user	
  

nova-­‐api	
  

nova-­‐scheduler	
  

nova-­‐network	
   nova-­‐volume	
  

queue	
   database	
  

OpenStack	
  API	
  /	
  Amazon	
  EC2	
  API	
  

nova-­‐compute	
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Nova	
  Compute	
  Worker	
  

•  Create	
  and	
  terminate	
  virtual	
  instances	
  
•  Process	
  

1.  Accept	
  ac4ons	
  from	
  the	
  queue	
  
2.  Perform	
  virtual	
  machine	
  API	
  calls	
  
3.  Update	
  state	
  in	
  the	
  database	
  

•  Wide	
  support	
  for	
  virtualiza4on	
  technologies	
  
– KVM,	
  Xen,	
  VMware,	
  UML,	
  Hyper-­‐V,	
  Virtual	
  Box…	
  



Architecture	
  of	
  Nova	
  
user	
  

nova-­‐api	
  

nova-­‐scheduler	
  

nova-­‐network	
   nova-­‐volume	
  

queue	
   database	
  

OpenStack	
  API	
  /	
  Amazon	
  EC2	
  API	
  

nova-­‐compute	
  

AMQP	
  SQL	
  



Nova	
  Volume	
  Worker	
  

•  Create,	
  aHach,	
  and	
  detach	
  persistent	
  volumes	
  
to	
  compute	
  instances	
  

•  Similar	
  to	
  Amazon’s	
  Elas4c	
  Block	
  Stroage	
  
•  Volume	
  provider	
  op4ons	
  
– AoE,	
  iSCSI,	
  Sheepdog,	
  RBD,	
  LeXHand…	
  



Architecture	
  of	
  Nova	
  
user	
  

nova-­‐api	
  

nova-­‐scheduler	
  

nova-­‐network	
   nova-­‐volume	
  

queue	
   database	
  

OpenStack	
  API	
  /	
  Amazon	
  EC2	
  API	
  

nova-­‐compute	
  

AMQP	
  SQL	
  



Nova	
  Network	
  Worker	
  

•  Accepts	
  networking	
  tasks	
  from	
  the	
  queue,	
  and	
  
performs	
  system	
  commands	
  to	
  manipulate	
  
the	
  network	
  	
  
– Semng	
  up	
  bridging	
  interfaces	
  
– Changing	
  iptables	
  rules	
  

•  Types	
  of	
  IP	
  addresses	
  for	
  an	
  instance	
  
– Private	
  IPs	
  (Fixed)	
  
– Public	
  IPs	
  (Floa4ng)	
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  of	
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user	
  

nova-­‐api	
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queue	
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Nova	
  Queue	
  

•  Provide	
  a	
  central	
  hub	
  for	
  passing	
  message	
  
between	
  daemons	
  

•  Implemented	
  with	
  RabbitMQ	
  	
  
•  Types	
  of	
  message	
  queues	
  
– Topic	
  queues	
  (broadcast	
  to	
  worker	
  daemons)	
  
– Fanout	
  queues	
  (nova-­‐scheduler	
  workers)	
  
– Host	
  queues	
  (specific	
  host’s	
  compute	
  worker)	
  



Architecture	
  of	
  Nova	
  
user	
  

nova-­‐api	
  

nova-­‐scheduler	
  

nova-­‐network	
   nova-­‐volume	
  

queue	
   database	
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Nova	
  Database	
  
•  Stores	
  configura4on	
  and	
  run-­‐4me	
  state	
  
•  Supports	
  a	
  wide	
  range	
  of	
  databases	
  	
  
(MySQL	
  and	
  PostgreSQL)	
  

•  Nova	
  database	
  tables	
  
–  Projects	
  
– Users	
  
–  Cer4ficates	
  
–  Instances	
  
–  Images	
  
–  Volumes	
  
–  Key	
  Pairs	
  



Ques4ons?	
  


