






1. OS is the integration of many independent “programs”.
2. Each program is comprised of several python daemons, plus a database, 

optional message queue.
3. The python daemons can run on the controller, compute, storage, or network 

nodes.



The motivation for separation is

1. The HW and resource demand is different for each service, i.e. lots of CPU and 
memory for compute nodes not needed on other services

2. You don’t want to affect core services by move, adds, changes on compute or 
storage resources

3. Generally a many: one relationship between compute and storage vs. shared / 
platform services

• Think of it as 3 clusters within the OpenStack deployment topology
• Can be deployed on a single server or VM for lab purposes
• Production environments often segregate and customize services
• Separated for HW differences

Control Cluster is a brain
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Besides virtualizing a server, many network devices must be virtualized to fully map a 
traditional environment to an equivalent virtual environment. These devices include 
virtual nics, switches and ethernet cables.





http://www.intel.com/content/www/us/en/pci-express/pci-sig-sr-iov-primer-sr-iov-
technology-paper.html
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http://stackalytics.com/report/blueprint/neutron/openvswitch-patch-port-use

17



http://stackalytics.com/report/blueprint/neutron/openvswitch-patch-port-use
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https://en.wikipedia.org/wiki/IEEE_802.1Q
QOS: https://en.wikipedia.org/wiki/IEEE_P802.1p
SPB: https://en.wikipedia.org/wiki/IEEE_802.1aq

https://en.wikipedia.org/wiki/IEEE_802.1Q
https://en.wikipedia.org/wiki/IEEE_P802.1p
https://en.wikipedia.org/wiki/IEEE_802.1aq






Before there was OpenStack, there was the Linux Bridge.
It could be used to bridge VMs together in a virtual layer-2 segment, and optionally 
bridge them to a physical interface, connected to a physical switch – and from there 
to a router.
A Linux bridge is a layer 2 device that allows multiple ethernet segments to be 
connected together





http://superuser.openstack.org/articles/tutorial-open-vswitch-hyper-
v-openstack/
https://cloudbase.it/installing-openstack-nova-compute-on-hyper-v/

http://superuser.openstack.org/articles/tutorial-open-vswitch-hyper-v-openstack/
https://cloudbase.it/installing-openstack-nova-compute-on-hyper-v/


http://git.openvswitch.org/cgi-
bin/gitweb.cgi?p=openvswitch;a=blob_plain;f=README;hb=HEAD







https://tools.ietf.org/html/draft-davie-stt-01

https://tools.ietf.org/html/draft-davie-stt-01


https://tools.ietf.org/html/rfc7348

https://tools.ietf.org/html/rfc7348




https://tools.ietf.org/html/rfc7348#section-3

https://tools.ietf.org/html/rfc7348


Outer MAC Address: The outer destination MAC address in this frame may be the 
address of the target VTEP or of an intermediate Layer 3 router.

Outer IP Header: This is the outer IP header with the source IP address indicating 
the IP address of the VTEP over which the communicating VM (as represented by the 
inner source MAC address) is running.  The destination IP address can be a unicast 
or multicast IP address (see Sections 4.1 and 4.2).  When it is a unicast IP address, it 
represents the IP address of the VTEP connecting the communicating VM as 
represented by the inner destination MAC address.  For multicast destination IP 
addresses, please refer to the scenarios detailed in Section 4.2.

Outer UDP Header: This is the outer UDP header with a source port provided by the 
VTEP and the destination port being a well-known UDP port.

● Destination Port: IANA has assigned the value 4789 for the VXLAN UDP port, 
and this value SHOULD be used by default as the destination UDP port.  
Some early implementations of VXLAN have used other values for the 
destination port.  To enable interoperability with these implementations, the 
destination port SHOULD be configurable.

● Source Port:  It is recommended that the UDP source port number be 
calculated using a hash of fields from the inner packet -- one example being a 
hash of the inner Ethernet frame's headers. This is to enable a level of entropy 
for the ECMP/load-balancing of the VM-to-VM traffic across the VXLAN 
overlay. When calculating the UDP source port number in this manner, it is 

https://tools.ietf.org/html/rfc7348
https://tools.ietf.org/html/rfc7348
https://tools.ietf.org/html/rfc7348


RECOMMENDED that the value be in the dynamic/private port range 49152-
65535 [RFC6335].

● UDP Checksum: It SHOULD be transmitted as zero.  When a packet is 
received with a UDP checksum of zero, it MUST be accepted for 
decapsulation.  Optionally, if the encapsulating end point includes a non-zero 
UDP checksum, it MUST be correctly calculated across the entire packet 
including the IP header, UDP header, VXLAN header, and encapsulated MAC 
frame.  When a decapsulating end point receives a packet with a non-zero 
checksum, it MAY choose to verify the checksum value.  If it chooses to 
perform such verification, and the verification fails, the packet MUST be 
dropped.  If the decapsulating destination chooses not to perform the 
verification, or performs it successfully, the packet MUST be accepted for 
decapsulation.

VXLAN Header: This is an 8-byte field that has: 
● Flags (8 bits): where the I flag MUST be set to 1 for a valid VXLAN Network ID 

(VNI).  The other 7 bits (designated "R") are reserved fields and MUST be set 
to zero on transmission and ignored on receipt.

● VXLAN Segment ID/VXLAN Network Identifier (VNI): this is a 24-bit value 
used to designate the individual VXLAN overlay network on which the 
communicating VMs are situated.  VMs in different VXLAN overlay networks 
cannot communicate with each other.

● Reserved fields (24 bits and 8 bits): MUST be set to zero on transmission and 
ignored on receipt.












