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/4\ ROS2 uses 6 times more cpu than FastRTPS?

ros2 performance FastRTPS CPU

I'm experiencing performance issues with ROS2. To investigate the problems | asked Jul 2 '19
implemented a test scenarios in a number of ways: https-4github-com/segrost s RO

m fres2—peroe—https://github.com/nobleo/ros2_perfor...
updated Jul 31 '19
Q; Then most interesting difference is that between ROS2 (on FastRTPS) and
FastRTPS directly. On my system the ros2 (see ros.cc) uses around 70% cpu, where FastRTPS (see
rtps.cc) uses only 12%. Only having a ROS timer (see nopub.cc) is already using a considerable amount of
resource.

Am | doing something wrong here?

I do not expect ROS2 to cause such an extreme overhead on top of the middleware. Any suggestions are
welcome!
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Executors ROS DDS
timers participants
ROS 2 1 20 200 yes 10 10 10 105 90 MiB 43
ROS 2 (1 node) 1 20 200 yes 1 1 1 45 24 Mib 7
FastRTPS NA 20 200 no 0 0 1 4 20 Mib 6

ROS 2 vs ROS 2 (1 node):
® 1-to-1 mapping of Nodes to DDS participants (major)

® extra nodes + timers = extra ROS 2 overhead (minor)

ROS 2 (1 node) vs FastRTPS:
® ROS 2 overhead (rmw-layer and up)
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Other (rclepp, rcl, rmw) DDS related rclepp::SingleThreadedExecutor
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Flamegraph image of ROS 2 (1 node), generated with perf
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Static assumption

¢ allows:
® Collect entities once
® Map wait-set to struct of executables

® Build wait-set once
¢ disallows:
® Adding things after spin()
Rebuild on trigger (node guard_condition)

® allows:

® Adding things after spin()
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Node Node

Callbackgroup Callbackgroup

subscription_base timer base

subscription_base timer base

client base subscription_base
3
executable list
timer handles 0x6FBC8.. | 0x7FACS.. Timers timer base timer base
subscription_handles | 0x7FACS8.. | 0x3EAD2.. | 0x2DEE7.. Subscriptions subscription_base | subscription_base| subscription base

service_handles Services
client_handles 0x1FFC9.. Clients client_base
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rcl wait()
wait_set executable list
Timers 0x6FBCS8.. NULL 2 Timers timer base timer base
Subscribers 0x7FACS.. NULL NULL 3 Subscriptions subscription_base | subscription_base | subscription_base
: Services
Services 0
Clients client base
Clients NULL 1
Waitable 0
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During this process check node guard conditions

Example: system remains static

Example: subscription is added to node2

When static executor is updated
® Run collect entities again
® Rebuild wait-set

® Create executable_list again

—
—

ROSCon 2019 Static Executor

wait_set

guard_condition

NULL

NULL

NULL

wait_set

guard condition

NULL

0x3DC22..

NULL
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Executors ROS DDS
timers participants
ROS 2 1 20 200 yes 10 10 10 105 90 MiB 43
ROS 2 (1 node) 1 20 200 yes 1 1 1 45 24 MiB 7
ROS 2 (1 node) 1 (static) 20 200 yes 1 1 1 8 24 MiB 7
FastRTPS NA 20 200 no 0 0 1 4 20 MiB 6
Conclusion:

If both participant mapping and the executor are addressed, the overhead of ROS 2 reduces to acceptable levels
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Executor:

¢ Static / Semi-dynamic version
® SingleThreaded (under review!) Nobleo
® MultiThreaded (currently out of scope)

® Improved intra-process communication (merged!) Alberto "Alsora" Soragna/Community
® Scheduling: FiFo / deadline / priority / callback-group (example package!) Bosch
® RT safe (needs to be looked at)

RMW
® 1-to-1 mapping of DDS participants fix (design doc in the making!) Community
® Improve RMW API (in progress!) Bosch

Status
Contributor(s)
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Thank you
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Participant mapping
¢ Discourse:

¢ Design Document:

Intra-process
* Fix:
Static executor
® Original ROS answers post:
® Discourse:
® Original research:
¢ Pull Request (rclcpp master fork version):

¢ Static Executor explanation (rclcpp dashing version + detailed README):
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https://discourse.ros.org/t/reconsidering-1-to-1-mapping-of-ros-nodes-to-dds-participants/10062
https://github.com/ros2/design/pull/250
https://github.com/ros2/rclcpp/pull/778
https://answers.ros.org/question/327477/ros2-uses-6-times-more-cpu-than-fastrtps/
https://discourse.ros.org/t/singlethreadedexecutor-creates-a-high-cpu-overhead-in-ros-2/10077
https://github.com/nobleo/ros2_performance
https://github.com/ros2/rclcpp/pull/873
https://github.com/nobleo/rclcpp-static-executor

Links S
systems
Bosch:

Meta-executor:

rmw Design doc:
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https://github.com/boschresearch/ros2_examples
https://github.com/ros2/design/issues/259

