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ROS Transport Overview

® ROS Concept YMLRPC:
e TCPROS(TCP/IP) and UDPROS(UDP/IP). configuration information

e |Pis world wide experience via ether. TCPROS/UDPROS! . :
data payload such as topic and services.
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ROS Transport Overview

® What's the problem? ® Countermeasure Preconditions
e CPU resource stress e No change required for applications.
o Software overhead for IP protocol. e Good affinity with TCP/UDP
e small latency and high throughput.
Computation Robot Laptop

rosmaster

XMLRPC

but nothing else will be cAanged.

Our Scope
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Expected Improvement as System

® Source Code

e https://qithub.com/tomoyafujita/ipc-bench
® Environment

e skylake(amd64) / hikey(arm64)

e CPU frequency governor is “performance”

e 100byte data payload / 10000 test loop average
® Performance Improvement for System

Latency UDS(STREAM) 1.82 us x1.7 44.4 us x2 4
[usec] UDS(DGRAM) 2.14 us ) 19.9 us )
TCP/IP 3.14 us 87.7 us
UDP/IP 2.78 us 67.2 us
Through-Put UDS(STREAM) 1.95 Gbps x4 1 127 Mbps ¢ x70 1
UDS(DGRAM) 1.98 Gbps ) 92 Mbps )
TCP/IP 0.43 Gbps 12 Mbps
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Extended Transport Overview

<€----> topic/service ROS node Software Stack Hardware Stack
System-A(OS instance) System-B(OS instance)
rosmaster \ /
Node Node Node Node
(cpp) (py) (cpp) (py)
Node Node Node Node
(cpp) A (py) A (cpp) (py)
A : A
= roscppi rospy roscpp rospy
= - System Interngl
E *UIDSROS. . Systentinternal UDSRO
\\ TCAROS/UDEROS / \\ TCPROS/UDPROS /
PTTPPRRPHAT AT SR : j
S husssssssssssssssssssssssssses System Boundary Aware, so it’s automatically which
---------------------------------------------------------- COI7/76'Cf10l7 ShOU/d be USG'O'.
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Improvement Result

® HelloWorld Benchmark

Publisher:Subscriber=1:1

Synchronous test loop using shared memory.

Latency is the time window between publish and callback entrance.
Environment: amd64(skylake) and arm64(hikey)

® Result Comparison

Platform ROS Duration [nsec]
Transport :
min max average

Skylake TCP/IP 46,582 287,173 70,393~ 8% 4
UDS 42,877 286,130 64,796)

Hikey TCP/IP 552,224 6,040,312 1,145,SSD 24% 4
UDS 435,833 10,075,833 872,981
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Source Code

Github URL
<will be released soon>

Maintainer
Tomoya, Fujita <Tomoya.Fujita@sony.com>
Xu, Barry <Barry.Xu@sony.com>
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Direct I/0 with rosbag

® Reference
® https://qgithub.com/osrf/rosbag direct write

page page page / \

T Data in userland will be stored
directly to the storage device
without CPU workload.

page

(*) memory alignment constraints
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Epoll

® \What is the problem?
e The more ROS topic connection, the more CPU stress with ros::spin()
e Waiting for the stimulus during ros::spin without any message transmission.
e Poll system call is not good enough to take care of many file descriptors.

® Countermeasure
e Using epoll instead, to reduce CPU stress.
e Already introduces as following commit, so backport the fix into 1.12.7 ros_comm.

commit 9c0db37d9231003a7f162857e4aeb45675839609
Author: Mike Purvis <mike@uwmike.com>
Date: Thu Dec 21 11:31:08 2017 -0500

Topic subscription scalability fix (#1217)

Switching to using epoll system calls to improve performance of the topic polling code by a factor of 2.
This required disabling the addDelMultiThread test.
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Polling Frequency
® ROS Threads

Thread Name use

Main Main thread
PolIManager Publish/Subscribe I/0 Polling
XMLRPCManager Talk to rosmaster for connectivity map and services
ROSOutAppender Logging
internalCallbackQueue Connection drop, data store etc:---
[Polling Frequency Tunable for each processes, less CPU stress. (default freq is 100msec) }
[No Logging thread, less CPU stress. (instead of that, using own log system) }
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ROS2
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ROS2 RMW with Own Implementation

ROS2 Application

User code

can be switched the RMW

implementation with environmental
variable.

-
ROS client library API -l 2%,
-

RMW impl B

’S/'O/
ROS middleware API DDS 9%

agnostic
¥ g
Own RMW
* ROS
Own agnostic

N ePROSIMA

“FastRTPs ©° DDSimplB

Implementation

or

R&D Center

https://roscon.ros.org/2016/presentations/ROSCon%202016%20-%20R0S%202%20Update.pdf
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Architecture Overview
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Componential Overview

Yol —45%ER LR Testbed% AW\ TEBIREE L 12D S BFE

Extensive use of simulation SW development using testbed, in real world

YIEEE>ZaL—4 AIReY —IL

Gazebo simulator / Physics Engine  Rviz — ROS visualizer

GAZEBO

Thanks to ROS

ROSI IR F LMOSSEFDTEAIC & Y BFAE

Accelerate SW development using ROS eco-system

Cartographer-ros Octomap Movelt!
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