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Motivation

Why ROS 2 Record & Replay?

Analyse
any potential

issues

Collect data from the execution of
the robots in order to detect
possible errors in further data

analysis.

SW & HW
improvements
based on data

Following data analysis and
detection of possible faults, the
developed systems are updated

and improved.



Fast DDS Dynamic Types

Importance of Fast DDS Dynamic Types for ROS 2 debugging tools J

/location & /goal topics
remotely registered!

/
Hi! I'm publising /location topic
and listening /goal topic DDS Recrfrd

/ & Repley
&
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Recorder

CLI application to save ROS 2
published messages in a MCAP

database.




ROS 2 Recorder

ROS 2 Recorder overview

ROS 2 Shapes Demo > B 2

Control Options Help

) _Ird
_ —| DDS Rec
......... C
Subscribe ‘ /* ou'tpu‘t.mcap */
SCHEMA

Name = /shapes

Endpoints | Output .
Encoding = CDR

Topic Color Size | Type  Relia*®

1 Square RED 30 Pub True Data Type -
2| Square - - Sub False = struct ShaPEType {
al ’ @key string color;

long x, y;

long shapesize;

}
RECORDS

timestamp 0 -> 02 ff 25 ..
timestampl -> 56 12 de ..
— B




ROS 2 Recorder o
How to use ROS 2 Recorder Q

® |Installation
o Windows & Linux distribution (compiled with Colcon)
O Docker image

O Vulcanexus Humble & Vulcanexus Iron
® Configuration via yaml file

e Command-Line Interface (CLI) application

$ ddsrecorder --config-file recorder.yml ...



ROS 2 Recorder o
Main configuration options Q

# recorder. yml
® oos

© ROS 2 Domain ID dds :

domain: @




ROS 2 Recorder o
Main configuration options Q

# recorder. yml
® oos

© ROS 2 Domain ID dds :
O Topic allowlist & blocklist allowlist:
- name: "*"
type: "topic_type"
blocklist:

- name: "/secret"

5
=
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ROS 2 Recorder o
Main configuration options Q

# recorder. yml
® oos

© ROS 2 Domain ID dds :
O Topic allowlist & blocklist builtin-topics:
O Topic QoS settings - name: "/chatter"

gos:
reliability: true
durability: true
keyed: false
partitions: true
ownership: false
downsampling: 4

max-reception-rate: 10

5
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ROS 2 Recorder S

Main configuration options

# recorder. yml
® oos

O ROS 2 Domain ID dds:
O Topic allowlist & blocklist ignore-participant-flags:

O Topic QoS settings filter_different_host
o

Transport configuration transport: shm

whitelist-interfaces:
- "127.0.0.1"
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ROS 2 Recorder

Main configuration options

# recorder. yml
® oos

O ROS 2 Domain ID B ey
O Topic allowlist & blocklist
O Topic QoS settings

O Transport configuration

o Recorder

5
=
=
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ROS 2 Recorder o
Main configuration options Q

# recorder. yml
® oos

O ROS 2 Domain ID

recorder:
O Topic allowlist & blocklist
O Topic QoS settings e
P . & . filename: "output"
O Transport configuration T
path: ".

o Recorder timestamp-format: "%Y_%H%M%S_%Z"
o C)utan:fHe local-timestamp: false
o Downsampling / downsampling: 3

Max reception rate max-reception-rate: 20
compression:

@)

Save only if type discovered

. algorithm: 1z4
O Record discovered types sort ‘

level: slowest
record-types: true =

5
=
=
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ROS 2 Recorder o
Settings for resource optimization Q

# recorder.yml k

recorder:

buffer-size: 50

e Internal buffer size

specs:
°

Number of threads e
e Max. pending samples max-pending-samples: 10

. cleanup-period: 90
e Clean-up period o

5
=
=
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ROS 2 Recorder
Remote Controller

DDS Recorder internal module

to remote control the DDS

Recorder execution.




ROS 2 Recorder Remote Control

Overview of the ROS 2 Recorder remote control system

struct DdsRecorderStatus

string previous;
string current;

{
string info;
DDS Recorder controller x ¥

File Help V
eProsima DDS Recorder status: [ NNEGNGEGENEGEEEEEEEEEEE
Start Timestamp Source Message
1/2023-03-08 14:21:17,448 Controller DDS Recorder found!

Pause

ler

= 2 2023-03-08 14:21:17,528  DDS... Update from CLOSED to STOPPED DdsRecorderCommand
Event 3 2023-03-08 14:22:20,639 Controller start [] command sent /
4/2023-03-08 14:22:20,643 DDS ... Update from STOPPED to RUNNING
Event Start struct DdsRecorderCommand
{
Event Stop string command;
string args;

Close ¥

'DDS Reczrd
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ROS 2 Recorder Remote Controller

State diagram of ROS 2 Recorder remote control system Q

ddsrecorder

ddsrecorder
- initial-state: "STOPPED"

ddsrecorder
= initial-state: "PAUSED"

PAUSED STOPPED

event event
"next_state": "RUNNING"} event {"next_state": "STOPPED"}

stop 17
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RO Replayer $

DDS Repley |-~

Publish
— —_—
e — e
/* output.mcap */
Subscribe

SCHEMA

Name = /shapes
Encoding = CDR

Endpoints | Output

Data Type = Topic Color Size Type Relia =
struct ShapeType { 1/Square  RED 30 Pub True
@key string color; 2|Square - - Sub False

long x, y; ; -

long shapesize;

RECORDS

timestamp 0 -> 02 ff 25 ..
timestamp 1l -> 56 12 de ..
ha
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R0 2 Replaver $

® |Installation
o Windows & Linux distribution (compiled with Colcon)
O Docker image

O Vulcanexus Tools (Humble & Iron)
® Configuration via yaml file

e Command-Line Interface (CLI) application
$ ddsreplayer --input-file output.mcap --config-file replayer.yml ...
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ROS 2 Replayer o
Main configuration options Q

e DDS # recorder. yml k
O ROS 2 Domain ID

dds: ...

O Topic allowlist & blocklist

O Topic QoS settings replayer:

O Transport configuration input-file: output.mcap
o Replayer begin-time: ...

O Input file end-time: ...

. . start-replay-time: ...
Begin / end time pray

O
O Start replay time

O Replay sample rate
O Replay types

rate: 2
replay-types: true

specs:

e S threads: 8
pecs wait-all-acked-timeout: 10
O Number of threads

O Wait for all messages “ACKed”

5
=
=
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Foxglove Studio

Visualize recorded data with Foxglove Studio J
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ROS 2 Record & Replay

ROS 2 Record & Replay documentation and GitHub repository J

Documentation

24



S
EPROSIMA

The Middleware Experts

www.eProsima.com

w Linkedin.com/company/eProsima g Twitter.com/EProsima


http://www.eprosima.com

	Efficient data recording and replaying in ROS 2
	Agenda
	Motivation
	Fast DDS Dynamic Types
	Slide Number 5
	ROS 2 Recorder
	ROS 2 Recorder
	ROS 2 Recorder
	ROS 2 Recorder
	ROS 2 Recorder
	ROS 2 Recorder
	ROS 2 Recorder
	ROS 2 Recorder
	ROS 2 Recorder
	Slide Number 15
	ROS 2 Recorder Remote Controller
	ROS 2 Recorder Remote Controller
	Slide Number 18
	ROS 2 Replayer
	ROS 2 Replayer
	ROS 2 Replayer
	Slide Number 22
	Foxglove Studio
	ROS 2 Record & Replay
	Slide Number 25

