
Telemetry root source
https://wiki.openstack.org/wiki/Telemetry

https://wiki.openstack.org/wiki/Telemetry






Telemetry is an umbrella project with a broad goal divided amongst multiple smaller 
projects (talked about in the next slide)

Source:
https://wiki.openstack.org/wiki/Telemetry

https://wiki.openstack.org/wiki/Telemetry






Panko is here too, but due to severe lack of documentation we won’t mention it.





https://docs.openstack.org/ceilometer/latest/admin/telemetry-system-
architecture.html
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“There are several types of data collection methods in telemetry”

All OpenStack services emit several notifications about the various types of events 
that happen in the system
during normal operation. These notifications can be consumed and interpreted into 
billable items.

There are much more resources to the cloud which cannot be observed from 
notifications alone. Polling the 
OpenStack services and the infrastructure (like Hypervisor and server sensors) can 
gather additional information 
About our cloud. 

Lastly, you may have measurements outside the scope of OpenStack which may be 
brought into Telemetry program for 
Archival purposes.

Source:
https://docs.openstack.org/ceilometer/pike/admin/telemetry-data-
collection.html#telemetry-data-collection

https://docs.openstack.org/ceilometer/pike/admin/telemetry-data-collection.html


There is a telemetry API which provides access to meter database - for example the 
command ‘ceilometer meter-list’. 
However since Ocata this has been deprecated in favor of using Gnocchi time series 
database



Let’s talk in-depth about each of the telemetry projects



In the early days of Ceilometer, OpenStack simply required a project which can 
provide 
The infrastructure to collect events and provide metering data for billing purposes. 
Eventually, OpenStack saw the need for additional features such as alarming 
functionalities. 
All event related features were added in the Ceilometer project, but quickly became 
unscalable.

Source
https://docs.openstack.org/ceilometer/latest/contributor/overview.html
https://docs.openstack.org/releasenotes/ceilometer/ocata.html

https://docs.openstack.org/ceilometer/latest/contributor/overview.html
https://docs.openstack.org/releasenotes/ceilometer/ocata.html


In Ceilometer there are two main methods of collecting data - Polling agents and 
notification agent.

Polling agents consist of multiple type of agents for its respective resources they are 
polling. 
These agents can speak to various services API including OpenStack, Hypervisor, 
and baremetal depending on 
The agent. 

Notification agent consumes messages emitted by OpenStack services. It also has 
another job 
Which is to transform and publish all the collected data (including data from polling 
agents). 

Diagram shows the agents and their relationship to the rest of the cloud. Only go over 
data collection 
Portion of the architecture and don’t talk too much about publishing.

Source:
https://docs.openstack.org/ceilometer/latest/contributor/architecture.html

https://docs.openstack.org/ceilometer/latest/contributor/architecture.html








Source:
https://docs.openstack.org/ceilometer/pike/admin/telemetry-data-
collection.html#telemetry-data-collection

https://docs.openstack.org/ceilometer/pike/admin/telemetry-data-collection.html


Source:
https://docs.openstack.org/ceilometer/pike/admin/telemetry-data-
collection.html#telemetry-data-collection

https://docs.openstack.org/ceilometer/pike/admin/telemetry-data-collection.html


In the next segment of Ceilometer Architecture we will discuss the dotted red outline 
which looks at 
How Ceilometer processes data. 



When we zoom-in to the highlighted section from the previous slide, we can see the 
details of the pipeline 
And publishing mechanism. You can define your filters, transfomers, and publishers 
in pipeline.yaml and 
Define the receiving endpoint which by default in Ocata will be Gnocchi



Ceilometer processes data through a mechanism called Pipeline. 

Pipeline is defined by the cloud admin through a configuration file called 
pipeline.yaml.
The configuration layout defines coupling between the source of the data and its sink 
- the consumer of data 
Providing logic for transformation and publication.



Talk about the source & sink relationship







Telemetry uses 3 measurement types to encompass OpenStack’s resources and its 
usage.

Source:
https://docs.openstack.org/ceilometer/pike/admin/telemetry-measurements.html

https://docs.openstack.org/ceilometer/pike/admin/telemetry-measurements.html


So far we discussed how meters are collected, transformed, and published. We also 
discussed 
The responsibilities of various Ceilometer components. In the next section we will 
talk about Gnocchi, time-series database component 
Which will store our samples and index resources.

This slide is based on:
http://www.mirantis.com/blog/openstack-metering-using-ceilometer/
http://openstack.redhat.com/CeilometerQuickStart
http://docs.openstack.org/developer/ceilometer/architecture.html
http://docs.openstack.org/developer/ceilometer/configuration.html#pipelines

What Instructor can talk about:
Ceilometer Agents (Compute, Central, Notification) collect, transform and publish 
metering data.
This chain of steps and their details are configured by something called Publishing 
Pipeline in Ceilometer. Pipeline configuration is stored in a separate configuration 
file, called pipeline.yaml, by default.
Ceilometer Collector listens for the published data and stores it in database.
Ceilometer API allows to query for the stored metering data and can also aggregate it 
into statistics.
Ceilometer Alarm Evaluator can use the statistics to compare to the alarm threshold 
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http://www.mirantis.com/blog/openstack-metering-using-ceilometer/
http://openstack.redhat.com/CeilometerQuickStart
http://docs.openstack.org/developer/ceilometer/architecture.html
http://docs.openstack.org/developer/ceilometer/configuration.html


and make a decision if alarm state has changed. Ceilometer Alarm Evaluator will call 
the alarm action specified by user when defining an alarm.

In production environments the metering data and statistics will be also visualized, 
for example in form of graphs by Graphite, but that is out of the scope for Ceilometer 
for now. Also, alarm may require more complex actions than the ones provided by 
Ceilometer, for example manual intervention, that is also out-of-scope for Ceilometer 
and needs to be handled separately.



Don’t get too mumbo jumbo with Gnocchi. Introduce basic architecture and why it’s 
good.



Gnocchi was started as a project in 2014 when Ceilometer encountered performance 
issues while using its 
Standard database to store metrics. 

The word cloud here is highlighted because Gnocchi was founded to specifically 
address the need to 
Cleverly organize the vast amount of multiple types of data generated by the cloud. 

Source:
http://gnocchi.xyz/index.html
https://julien.danjou.info/blog/2015/openstack-gnocchi-first-release
https://julien.danjou.info/blog/2014/openstack-ceilometer-the-gnocchi-experiment
(Not just any blog, this one is from former Ceilometer PTL and Gnocchi starter)

http://gnocchi.xyz/index.html
https://julien.danjou.info/blog/2015/openstack-gnocchi-first-release
https://julien.danjou.info/blog/2014/openstack-ceilometer-the-gnocchi-experiment




Source:
http://gnocchi.xyz/install.html#configuring-authentication

http://gnocchi.xyz/install.html




Source: 
http://gnocchi.xyz/architecture.html#back-ends

http://gnocchi.xyz/architecture.html


Gnocchi does not store all metrics it gathers. Instead, it computes “metric 
aggregation” defined by the user for specific set of metrics. 





● low

○ 5 minutes granularity over 30 days
○ aggregation methods used: default_aggregation_methods

○ maximum estimated size per metric: 406 KiB

● medium
○ 1 minute granularity over 7 days
○ 1 hour granularity over 365 days

○ aggregation methods used: default_aggregation_methods
○ maximum estimated size per metric: 887 KiB

● high

○ 1 second granularity over 1 hour
○ 1 minute granularity over 1 week
○ 1 hour granularity over 1 year

○ aggregation methods used: default_aggregation_methods



○ maximum estimated size per metric: 1 057 KiB

● bool

○ 1 second granularity over 1 year

○ aggregation methods used: last

○ maximum optimistic size per metric: 1 539 KiB

○ maximum pessimistic size per metric: 277 172 KiB

Source:

http://gnocchi.xyz/operating.html#how-to-define-archive-policies

http://gnocchi.xyz/operating.html








Source:
https://docs.openstack.org/aodh/latest/contributor/architecture.html#high-level-
architecture

https://docs.openstack.org/aodh/latest/contributor/architecture.html





