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Ee 1.2

iz

XTFROS2 2.1
ROS2EAHEE 2.1.1
DDSHIROSHEM4SEER 2.1.2
ROS2Z FRTE 2.13
ROSHE 2.1.4
RSRERE 2.1.5

ROS2 #F2 2.2
MIFFE3ZEEROS2 2.2.1
{#EFHamentkAT3E B E N KHE 2.2.2
FAmSIT TERAIR{ROS 2.2.3
FRAZ NRMWELE] 2.2.4
FE—NHEPERZN TR 2.2.5
ENBENEO (HEMRS) 2.2.6
ROS 2R9#OIFAINEE (HEFRSS) 2.2.7

=R 2.3
BENAFD RS 2.3.1
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ROS2EFHHIROSHRA., 1BXTSIEMmAEIIEE T s, FiNaE, ERTIREEENES.
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o Linux FHYZZE

o JEIdDebianB %2t

o RERMHIR

o FTIRROSARHE

o INEZEIRE

o J&HE RMW ]

o FWMYKITFROSIAVRIFE
o Windows FHYZ2E

o RHEK

o LRI

[ ] ﬁ%chocolatey

[ ] E‘-Z"zqil)ython

m ZZEVisual Studio Community 2015
s RE—/DDSTER

m T&EOpenCV

n AR

= TEROS2

o HEROS2HIINE
o =HIE{TEIENGIFIERF
s ENE-A

Linux PR3

1B Debianf T3

fEBeta2hRAFA IERL TROS2HIdebERIFEL (F3FUbuntu 16.04hR7A) , IXESHE—DAT WX BROIRETEREER. T
ERTHERIE S BT REEHIIROS 2R A -2 FlhR Asardent,

HEXRERER

e Jenkins Instance
e Repositories

e Status Pages ( amd64 arm64)

A h :

IREIR R

BELIRdDIREE, (RHEEIHEB CHaptRIERFIZRARINFA IR,
BEREE TE—HiRgpeBREIE CRIENT

sudo apt update && sudo apt install curl
curl http://repo.ros2.org/repos.key | sudo apt-key add -

AT TERME SR INRMEREI B ChYaptRFIR S

sudo sh -c 'echo "deb [arch=amd64,arm64] http://repo.ros2.org/ubuntu/main xenial main" > /etc/apt/sources.list.
d/ros2-latest.list’

TRROS2RHE

s
KILRR


http://build.ros2.org/
http://repo.ros2.org
http://repo.ros2.org/status_page/ros_ardent_default.html
http://repo.ros2.org/status_page/ros_ardent_uxv8.html
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TEIES SR EMEIros-ardent-* {4 }R T ros-ardent-ros1-bridge F[] ros-ardent-turtlebot2-*, EJ9iXFNIEE
{KEFROS 189514-E.

ZIR T EAYESTEINAYR S

sudo apt update
sudo apt install “apt list "ros-ardent-*" 2> /dev/null | grep "/" | awk -F/ '{print $1}' | grep -v -e ros-arden
t-rosl-bridge -e ros-ardent-turtlebot2- | tr "\n" " "°

ATERE
KBIETESE
source /opt/ros/ardent/setup.bash

YNERYRZ2%E T PythonfYER{4HED argcomplete( 0.8.5 BLA ERRA)(RATLUEISHUT FEAVES R AROS2MIa ST TRIFINE
s ETIRE,

source /opt/ros/ardent/share/ros2cli/environment/ros2-argcomplete.bash

argcomplete A LATEIS

sudo pip install argcomplete

#E RMW IR

BRIARIRMWELIIE FastRTPS,

BITIZEMETE RMW_IMPLEMENTATION=rmw_opensplice_cpp, {REJLAYJ#&AOpenSplice,

MIMYIKRIRTFROS 18984

ros1_bridgefITurtleBotAYI FAEF—HFER BRI TROS1HYERIA4-E.
AT REB LR, B2 X AR IIROS 1R,

WNER{RIE(ERdocker, {RATLAKRE docker image gros:kineticEfosrf/ros:kinetic-desktop, FIF G E L ERTERIRFIXIERT
BETEETEIIRIT.

T e, BERALIFHARE TERIRIERGE T .

sudo apt update
sudo apt install ros-ardent-rosil-bridge ros-ardent-turtlebot2-*

SRUNRIFRIX LA RIRBENRE, BALAARE.

Windows FRYZ 3%

RREK

wR e
KICERRH


http://wiki.ros.org/Installation/Ubuntu?distro=kinetic

888

{Ebeta- 1RAFA 1z 3 Windows8.1F1Windows10. {Ebeta-2iRAF A 1R 7 Windows10,

Lrm b ]

TARIRTR

T4 Chocolatey

Chocolatey 22— windows FHRGEEIRIER. AILABIMHIINZEERIEREE.
https://chocolatey.org/

ZIE{R&FChocolatey SRR EEMA LK T E

T4 Python

A1 @w<fT IR, FERHE TWin + REEEHMBEOFEMAcnd, EHSTTEFTRAN FTEHIHESEIE Chocolatey R
ZEPython,

choco install -y python
ERUIRLERM, LB TXMER. (FIUFRE, BEETEPyhonENNLES, RERE, FTIER
2EFC:\Python361XMEIZR EL.
Z4EOpenSSL
MIXA T E A T EOpenSSLEEEED,
REBIANREREX N, EENMIRNETE(THIHESIHIMRRIRIBEIASHLER)

® setx -m OPENSSL_CONF C:\OpenSSL-Win64\bin\openssl.cfg

o 7/ C:\OpenSSL-Win64\bin\ EM/RAYPATHIAEZS B rh

FZ%% Visual Studio Community 2015

Microsoft 2t 7—Visual Studiof9S2ZEHRAS, AUfificommunity, FATATLAFERMIFROS2HIR FHER.
BISRENIRETE, EAHBENIERERENE, XFEERNHRESZEE,
https://www.visualstudio.com/vs/older-downloads/

TR L IERNEIR T Visual C++AYINEE, BE5i%iECustom installlation

wR e
KICERRH


https://chocolatey.org/
https://slproweb.com/download/Win64OpenSSL-1_0_2n.exe
https://www.visualstudio.com/vs/older-downloads/

6q Visual Studio

Community 2015

e the of installation
Typical

C#/VE Web and Desktop features

hat | accept the

$EE% FVisual C++

M wR e
KICERRH
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6 Visual Studio

Community 2015

Select features

| Studio [3rd Party]

oment Kit

BIRHPAB R L 7 X NAITIEE

wR e
KICERRH



6 Visual Studio

Community 2015
Selected features

MICROSOFT SOFTWARE

Setup requires up to 9 GB across all drives.

ZHE—1"DDSEEF

THHISEEREREIAGBET eProsima FastRTPS #[] Adlink OpenSplice {EAREME, (ISR{FAEFAEMAIDDSEE. BB
AMFFEFERREZ .

eProsima FastRTPS & Boost(RgE{Ebeta-185 2 [FAINRAH{ED)

FastRTPS {&ifft FboostE, EIXE FHLEDRTE.
ENLREAEIALEEC:\ocal, RESTHERINTEIRETERRSH.

PATH=C:\local\boost_1_61 0\1lib64-msvc-14.0

Adlink OpenSplice

M wR e
KICERRH


https://github.com/ros2/ros2/wiki/Windows-Development-Setup
https://sourceforge.net/projects/boost/files/boost-binaries/1.61.0/boost_1_61_0-msvc-14.0-64.exe/download?use_mirror=nchc

AISRARAB S FABRARIDDSTEFRD L EfIFasRTPSERAMT AT BT FEAVRME. MNEAFERERIOpenSplicefEIDDSER
. (RERE RO A (ROS2ERAOREAR A 96.7.170912) ARFEFIC: deviopensplice§7, FERKIHHSEMRL, (RIS
SRR FEF

EaEF) 1R =l TZHUEl FEmiF] MHEE =8P ke =T

EER
EEE Y == T = T lgRhEER & Ehd
C2] 7] i E AFay e
« v P > [WEBEE » WinB (C) » dev » opensplice6? v o
28 ) XA s S
# HEGE
W =E HDE 2018-01-29 1548 0=
4 =
3 kuaipan
Epsc]
iy ]
L%e0OpenCV

Z SIS GF BRI T OpenCV. {RAT LA T & — MNRSomiFFRINR A
https://github.com/ros2/ros2/releases/download/release-beta2/opencv-2.4.13.2-vc14.VS2015.zip ANSRAR{E A ETRICHIFLFH
ROSHRA., BPAMBEIRE FTE/LMMEEEREIFROS2EREKOpenCVAIE. RIZIRHBOpenCVARERIC:\dev\ 315
TR, (FEEEPATHINETEEEHFINTERIZE c:\deviopencv-2.4.13.2-vc14.VS2015\x64\vci14\bin

TR
BT REE Chocolatey KPR T N REINE, RAHRHT FEMIChocolatey R4,

{RAJLATEIX 2 RS RATER L.

e asio.1.10.6.nupkg

e eigen-3.3.3.nupkg

e tinyxml-usestl.2.6.2.nupkg

o tinyxml2.4.1.0.nupkg FEFEHZEEFFTHA—TEEEERRMIRNGSITER, REETTHNETD

choco install -y -s <PATH\TO\DOWNLOADS\> asio eigen tinyxml-usestl tinyxml2

JERIE <PaTH\TO\DOWNLOADS> ERHRRY{RSEPRAV TS, (RETELEE pip F yaml

python -m pip install -U pyyaml setuptools

LEMAIRERHE, —RERBNEE, R T THNEDRERSITERFIRD

chcp 65001 //#pE65001fXA3TR
chcp 437 / /R EEEE

RESTHRZ BT LEESRE.

TEROS?2

o HAROS289&FRIAM: https:/github.com/ros2/ros2/releases
o THEHHIWindowsHi4HE
o FREXAzipXit (HETFREEZIC:\deviros2EBH])

IZEROS2A9IKIR

M wR e
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https://github.com/ros2/ros2/releases/download/release-beta2/opencv-2.4.13.2-vc14.VS2015.zip
https://github.com/ros2/choco-packages/releases/latest
https://github.com/ros2/ros2/releases

HA— M SiTRERAGsource ROS2 FIELE XA REFEETF TETE. TR THEANES REEEIT andiZFeT,

powershell;&;XI51T,
call C:\dev\ros2\local_setup.bat

PUTHREP A RERR R AR, KRR LBREGHTTEATRE. NRIRTE T — MG 0penSpliceSTFAIMR
A, ME{REFOpenSplicefFEIDDSIER, BPAMRAILUMAIT TEANESD. RZUABHIT.

call "C:\opensplice67\HDE\x86_64.win64\release.bat"

XMNMEOEE LE—FRIETHRITRMZ B THIT.

SiiE{TRBIGIFIER
FTF— TR, B ERO R ROS TR, AARHT— Malke TS

ros2 run demo_nodes_cpp talker

BITH—e<1T, YT MistenerfZ2F

ros2 run demo_nodes_py listener

M wR e
KICERRH
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m demo_nodes_cpp talker
e iblishin "He forld: 1°
er] : Publishin "Hello World: 2
er] : Publizhin "He World: 3
er] : Publizhin "Hello World: 4°
er] : Publizhin "Hello World:
er] : Publishin "Hello World
er] : Publizhin "Hello World
exr] : Publishin "Hello World
er] : Publizhin "Hello World
er] : Publishin "He World
er] : Publizhin "Hello World:
er] : Publizhin "Hello World
er] : Publizhin "Hello World:
er] : Publishin "Hello World:
er] : Publizhin "Hello World:
exr] : Publishin "Hello World:
er] : Publizhin "Hello World:
er] : Publishin "He World:
er] : Publizhin "Hello World
er] : Publizhin "Hello World
er] : Publizhin "Hello World
er] : Publishin "Hello World
er] : Publizhin "Hello World
exr] : Publishin "Hello World
er] : Publizhin "He World
er] : Publishin "Hello World
er] : Publizhin "Hello World
er] : Publizhin "Hello World
er] : Publizhin "Hello World
i o World :

H el
I]: I heard:

{REJLAE Eltalkerf2FR R TS S, listenerFE Rt AR B CHEANEI TIIRNANER. LRI RANEEE I master XL, A
LERBEAF Emaster Y, TIERATLASHARRARR EHITX MER. FREBR AT REAREEEHUEERD
LUB(ET .

A

o MERETHOAMEEEINFIER, BABRIA LENGEKEELII0penCVE RN RIIPATHIMEZS B
.
o WMER{RIC T Tlocal_setup.bat, BRAGIFIEFAReS M BIARELLIETT.

wR e
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o ROS2HYEAMES
o ROSKIZE(ROS Graph)iE:& &1
o Tir(Nodes)
o EBEFIREFE
o
o fflF: KRFIEEIZ

ROS2HIEHF S

ROSE— M RTEARHEAEZN AT, 1TH. EREE0FEE. ROS2EFANZLEBSBROSMEE(ROS Graph),
ROSMZERIEEROSEFHAERIT RIEHEEIBERIEEX K. ROS GraphiXBENFEM TROSME, EAFKIISGraph
EIms, MMNEIESESZEERENE.

ROSRI4E(ROS Graph)BE& &7

o THR(Nodes): — MR MIFAROSEFFIE T mBERISHA

o jHE(Messages): ROSH7EITRIFIA T ERAATErFEEIRIEURLEH

o F(Topics): TRAILARHEREI— MM, EFENTHEIKERETES

o &I(Discovery): —PMEMIETHHE, BEXMHEFARNTRIEERI, BINEE

T = (Nodes)

A ERE—AMEROSRIERNS SE, ROST AIBITROSEFISERRE(ROS dlient library) SRRTES AT IBIS,
TSRS RER Tt LURMHROSIRSS (Service), TRBARSHULEENEX(SE. TREINEEE
H—ASTRRIGSRETN (B LEMAAR) . ARHATLER— SRR, LalERRmtEeE
H, EEALERRIHEL,

Ty
ERIRIEFEE
ROSEFIHEFEN LIIARMNESHRENT s TEE. EARNRREES PEEXIMAIROSE FiRieFZERCL),
XAMEFEL TROSHEARAPIL, XEFHER F FAENREESHNEZEFHENSZRE, RETETAEIN—.
TENEFIREREZHROS2F AR

o rclepp = C++ BFURIERAEE
e rclpy = Python ZEFiRIEFEE

BINEMEFIREFBELBROSHRIFR LR, ALIEROS EFIRTEFEIR T RFHEER

r. 31

TRZENERAIZEIROS2REAIFEIFLINT., SESEMT

L S ABRENE, CAREMEERROSEAROS domain, AILUBIHREROS_DOMAIN_IDIREEERE
BTAHTE, HETEE LS, BT RS CRRER, XA AL
YT, ZEHALERET.

2. BEARENTECHES, XEDFCERSTTRINATINE, TR LT R T,

3. A PR A BT AE S E AT,

wR e
KICERRH



PRASHEBERSNIRS R EIRENT R TEE.

BlF: ZmiEIX
MR, BRI EEGECHES), SRR AR

ros2 run demo_nodes_cpp talker

ER— &R, FFE— M RRPythonfRS), XM TIRASTTHM LN RERNERRERLCER.

ros2 run demo_nodes_py listener

FEBEITREMNKA TS, REFHEEREERE. (RUTLERRRBR EENTR, RESER, TREMELT
EfRER, AEFREE.

M wR e
KICERRH
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e ROS2HIAREMIDDSIERE
n STHEFAIRMWSLE]

ROS2¥1ARBBIDDSIER

ROS2EFEIEDDSTEFAIER FAY. DDSIEFFARAIT R, FIWIIERER. MEXEFMANE T DDSIERD
FESMN. EM5Z, DDSIERFRH T ROSEFATEN—LINEE, LI HNAI T RFFEAREROS1HEFEFHIIMY),
EHIERHTHIARRY ESERE (Quality of Service) "R,

DDSE—MEES ARSI T FRE, EEIRTIRISEEIConnexFleProsimafySEiFast RTPS, ROS2 SziEs2 st
H. BARKBLE—IREBNUEEEAT’. AFEEENER. mEEDDSSINMRMRREEMBESHmE: thalii
B HREERAMINNY, A LEERESHETE. FARNATEETSRATERNARRERIEHALE—MRIDDS
SIAR. EERTIA T AR BiRsi SRS b JA0Connex 02 FH, M/NEISRM RSeS| EESHR RN ERER (B
IZIFENSEER) .

T BEBAEROS2HEA—DDSEH, FE—ROSHEMHRMWEIAHR), XM FEFADDSIEFRARIAPIFITE
SLHIROSHRIEHAYEO. ATHEROS2HER—DDSEH, BAENTIFREM. (BRATHLLROS2HINBE THE
RMDDSIEFVACHFE DT IMDDSIER. E AR sERRIE I IAIE FRIEEAEAIDDSIER.

= o
ZIFRIRMWSEIR
E=1 171108 RMW 3£ RE
= = S Wty
eProsima Fast RTPS Apache 2 rmw_fastrtps_cpp Z;%.%%Ej%}éggxx e
T N .
= + = SEFDEEE
RTI Connext commercial, research rmw_connext_cpp gﬁih' TR
RTI Connext (dynamic .  dvnami {Z1E37HF. alpha 8.% ZHIHR
implementation) commercial, research rmw_connext_dynamic_cpp Aok
) . LGPL (only v6.4), 1 {Z1E374F. alpha 8.% ZRHikR
PrismTech Opensplice commercial rmw_opensplice_cpp Aol
OSRF FreeRTPS Apache 2 - BB FFREE.

EIESTHFRIREM ROS2 alpha 8 WRALUSHASRINFROS2AIINEERI R B IR L EHAISCII e,  IXLEFhEN4AY
SIMBIFLIESSBEIFLIETEASSE.

T IAERERS MRMWEIIRYG%, ALIEIERZ RMWEILITH

wR e
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http://design.ros2.org/articles/ros_on_dds.html
http://www.eprosima.com/index.php/products-all/eprosima-fast-rtps
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=Vl
SSIE IR FE
BAAYTHEE: RCL
FESHEXAITIEE
BilF

5Ros148LY

St

[ ==]

[e] [e] [e] [e] [e] [e] [e]

(=1h1y

EIREREERAFES E CHROSIEFRIERZIAIR0S APIRER. fiIHEMAFRIARIROSHEAML SIS, £
H, RESSHAERNER. ERREFEAREFAEIESHSIN, XERFHMALREIIE CHERZRERIEN
ERRGENES. MR ERPython kK EEIAER, EAGEKMSE. BEN T HEEKRLREMHT, X
WEFRIFERACHkRE.

EAFRIESRENEFZATUBHRNAZER. RAMENEFIRERFEERRA TBEMEr, XEREFIRR
1R T BEEERMEROSAIIE O SUHATRES.

EFIREFR T IREARIESHENERETIRZSIN, EAAFRMT —LMAESROSEMROSIAIZ DI, i, X
B AT AR & PR r AR ERI R D IhRE

BT R R

R1E) (SERRAYERETEMAT)

3

£2imiEH

LFEtRE

EHEEE

XIFHE RIRIERFEE
C++ B FIHFEREE (rclepp)FPython B FimAE R (relpy &Rt T RCLAYE FATHEE.

C++FIPythonfIZ FURFEFEEE ROS 2 BIRA4ESR, ROS2ATHEKBRR BRI BT T LA NN FiniEFE:

JVM #0 Android
Objective C F1i0S
C#

Swift

Node.js

ERRYTNEE: RCL

REBDEFIREFERMUNIEAFAARESEIESEZE. WNSHHHR, fRTErEE, ERERIER T
ZEFBRNES MRIF—H. EREAX—R, SEASMESANEHATI—E, ARNER— MERNZOR0SE
FinfERFEEEL. XMEOSSI T EFBIEMROSHIES ARAINEE. XHFHMEBROSEFIREFEE/ MIBEAZT
k., BTFXNRE, RCLEAMEREL T CRREREO. FACRREMERESREZHITERNIES.

EFEAZ OERN AR LA LS B FIRE R EIVNEMY, BB ERRESNEFInE RS R e RN —
Xit. WRBAROERIVEANEAETEN, tilikaE=E, BARENEFIREFEIX N IESRER
t. BEERERIRUEREBSHRESESbughIIRER SN ERIREFR BN E.

RCL 89 APIMHEAILABIXE

wR e
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https://github.com/esteve/ros2_java
https://github.com/esteve/ros2_objc
https://github.com/firesurfer/rclcs
https://github.com/younata/rclSwift
https://www.npmjs.com/package/rclnodejs
http://docs.ros2.org/beta1/api/rcl/
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FIESHEXAIEE

MTANESEXAINEE, FHRBERCLAFELI, MEASMESHEFIREFEFETEZII. fl, EspinhERZRIRL
ERE, EemSIESE iREFE oLl

B+

X F—MEBrclpy B AR B FI— MERrcleppiNT & Z BB EEIRAM T, FHABRIUREBRXNMMSHthis ROSCon
talkg917:258b, XE—LEABXANZ)IT H

5ROS1tHLE

EROS1HFIBRIZ iRt FEREMTFIARERY. IXEERILAEPython I PRt Se £ HPythonfR S, IXIFRIAR
FRmFERACIEANFL. ERaBEMNFE b —LA R RERMEPIREFERF . bugfIEERTEEARRERI
HESRZE. MEBRSNERBEREESNEFIRERFETZ T,

B4

EIEROSEAE Finte DIEFEME®, FRNESHNEFIREFLEEMEZTA BERRRIEIIEE—E1E.

wR e
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https://vimeo.com/187696091
http://roscon.ros.org/2016/presentations/ROSCon%202016%20-%20ROS%202%20Update.pdf
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e ROS [

deE
o 1. B

o 2. HEEIAE
m 2.13
m 22 EE

o 3. IRSBENIRA

ROS &0
1. 55
ROSTEF—RRIEIT —fh e FifiEiHTE(E . HEMIRS ROSER T —MEMCAIEIAES SBiAIXEE, IXFEAE

SEBROSHITEEMNE BB NERIIRIESHIRECEE.
EXRXES, HMEN A FRISEFIMTIZIRAT msg/srv3f4

2. iHSHIRiRER

HR AR SR EROSE G B msg SUARAIA.msg 3. msgXMAFTHANERD : ZEHE (Fields) FIFE(constants)
X FieldBhE R BIFLA M constantsAEXILLX 3. SNREEENFRE, SILARBBEATLL

2.1 1%
F—MEEETNEES, KEFEHR, PEAZERFT, Fln

fieldtypel fieldnamel
fieldtype2 fieldname2
fieldtype3 fieldname3

X4n

int32 my_int
string my_string

2.1.1 TEIYXE
HRIERALLE— T

o RBREMEE

o ERHFBECENRIZEAR, LKl "geometry_msgs/PoseStamped"”
REPEN HISEEIIESTIF— /LR | ZBBILFR | C++ | Python | DDS type | | [ | - | | bool | bool |
builtins.bool | boolean | | byte | uint8_t | builtins.bytes | octet | | char | char | builtins.str | char | | float32 | float | builtins.float | float
| | float64 | double | builtins.float | double | | int8 | int8_t | builtins.int | octet | | uint8 | uint8_t | builtins.int | octet | | int16 | int16_t |

builtins.int | short | | uint16 | uint16_t | builtins.int | unsigned short | | int32 | int32_t | builtins.int | long | | uint32 | uint32_t |
builtins.int | unsigned long | | int64 | int64_t | builtins.int | long long | | uint64 | uint64_t | builtins.int | unsigned long long | | string |

std::string | builtins.str | string |

FSRNPEBRE TR LSRR YA | 3SBUERR | -+ | Python | DDS type | | | oeen | - || static

array | std::array | builtins.list | T[N] | | unbounded dynamic array | std::vector | builtins.list | sequence | | bounded dynamic array

| custom_class | builtins.list | sequence | | bounded string | std::string | builtins.str* | string |

wR e
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http://design.ros2.org/articles/generated_interfaces_cpp.html
http://design.ros2.org/articles/generated_interfaces_python.html
http://design.ros2.org/articles/mapping_dds_types.html
http://design.ros2.org/articles/generated_interfaces_cpp.html
http://design.ros2.org/articles/generated_interfaces_python.html
http://design.ros2.org/articles/mapping_dds_types.html

FPBLLROSEZEEENFBEES, EMEMNIEE, BBREIRHEIEROSHTE XASEEF.
{EFRAEEAIPRHISRERTH R E A F

int32[] unbounded_integer_array
int32[5] five_integers_array
int32[<=5] up_to_five_integers_array

string string_of_unbounded_size
string<=10 up_to_ten_characters_string

string[<=5] up_to_five_unbounded_strings
string<=10[] unbounded_array_of_string_up_to_ten_characters each
string<=10[<=5] up_to_five_strings_up_to_ten_characters_each

2.1.2 BELRRTR
TRGEHORUNSTEFE, FRUTFUGERSRNSEET. FEUTULER, BRAFERm NERI T
£,

2.1.3 FERRIME

BOANET LIS B BIERBMAIFIIESE. SRROAMBEETRESUFFAARANSRER, (EHEREHIER
BEKREEERN, FFEERTRENRERR)

EMEOMETLUBIEREEHE Y FIRNBE="T=RLR. B

LEREHEATR TRERE TREHIME

tean

uint8 x 42

int16 y -2000

string full_name "John Doe"

int32[] samples [-200, -100, 6, 100, 200]

F5B5ERR:

o FRIRFEBBUAMELREAS I SHEWSISIELE
o LRIRFRIBRREREIRBHEE AT

N
N

e

w
FENENHIFGERNENZEREN. RTEENERKTFEHEFNZN. SEEIFSHITHE. biE

BEXE BESN-EEE

ign

int32 X=123

int32 Y=-123

string FOO="foo"
string EXAMPLE='bar'

e BERUMEKRS

M wR e
KICERRH
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3. BRSSTE XA

RS HENA I FROSE FAYsrv IUAERY . stvITIEE N

—MRSHAN AR E T —MERM—MEIRAHE R,
A3

—-DEERR— I EIEAIRSS R,

ZiBRA--- &l EEARmNERREUERER, FEPE

TEHE—MEEERRSHGTF. XMRSEE—NFFEAFIRE—NFFFE:

string str

string str

LARBATETLUENSR— (MR(FES |ARER—MMEERIGEREE, BAG—EREGSXMNMEENE
F)

#request constants

int8 FO0=1

int8 BAR=2

#request fields

int8 foobar
another_pkg/AnotherMessage msg

#response constants

uint32 SECRET=123456

#response fields
another_pkg/YetAnotherMessage val
CustomMessageDefinedInThisPackage value
uint32 an_integer

(RARBEE—MRSZ P RABI—PIRS.
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o B

o HRFSEREMN

= FIROSIAYRILL
o QoS ELEXM
o IRSBEREFREM

=11y

ROS2 it TR T IFEFERIRSREZERN, FIBXLERNRTLUAHHET RENEE., SENRSRERE
A LAESROSUETCPIY —H AT FRIZEE R UDPIY — S, TEEEZBRITLTEAPASZH. HEROSIH, K
IRBESTFTCPIMY. ROS2MF T TRERIDDSERALUIRERE. WFE— M EBERBENTLMAET, LA
ER— SRS ERERN. M T EERTEER FULERAEEERSRERN.

—ARSEREMVESE—REHM T —MRBSRERENH. BTEFARNZRTRESENRSREREXHHA
B—ERES. ROSCRH T —LERBR TRIRENH. (tHiNERE4IE) RNBFBAILENRSRE
REAEE.

RSREXMILEIRAREERNE, TRE, RSR/HENE K. —MREEEXHT LR AT LR
PR FPsEiR, (BRNREIZBERT FARNRS REX M ABIRE(IZ AR LEE.

ARSSREFN

— P EAIRSRENNEE A S TEA LN

358 (History)
o Keep last: IFFERZNMER, BIIATIRERE
o Keep all: FFHERTEHA, HIEREREHAIRIRA/IBRE
R (Depth)
o BAFURIK/N: RBETEFIKepp last—HERS A SHE(ER
BTS2 (Reliability)
o AR RHRXHIE, ERENENFIBER TEUREER
o BAEM: RIEEIERIEMRY, BRETERKEHKRIXZIX
fifAA 73 (Durability)
o ZNHBZETF(Transient local): RIEE SRR INNIIT mRIFEREKRIEERE
o BEmMEA(Volatile): AR TFEUE

SHFEMIN, BEE—NRRIANEI. XLEERTRERETEGNSH. BAMETLUEIDDS TE#TIRE
(tgn xmIBCE M) DDSASEEEZSHIHMNIATLAEE. HTFIROSIHAITIRERIANL, ATLALL RSN RER LR,
ERRBETRERTEROS2HPEEF ZHECEHIN.

FIROS1HIXTEL

A SEATRERNIAE SFESRFIROS 1HRIBATI R/ INE—HEE.

ROS2PEYAT FEEMNIFIROS 19t XA, ROS1EJUDPROS(RfEroscppEREN IR TR, TCPROS(ROS1AIBAIALR
WM TFEITEHER. FRERRERROS2EEANS IR EEMUDPEIIN. ERENDR TERTLIR®
AT 1.

FEAMERNFOdepth=1AIFN B SEEFFIROS 17 latching" subscribers{RE{LA,

QoS BEENXH

wR e
KICERRH



EENMAHEEFAETUESITHAECHNARER, FRXOEMRSRERE. REREREXHEET—HIIN
AN, FRIERERFRES RS ERI AR T T,

BERIEREXHRSRERES
o BANAHEMTRENRSRERE

N TBEFEMROSITLEZIROS2, (RIEMLAIBELIMERROEN. EAZET, KBTI REBEROS2HERRE
BRNTEEN, BalEkR, EERE.

o RS

MRHETNTRE RS RU RN WTRSKREREAMANZUAN, EABNSRSRUETESZE
ELURINER. REXFALUREEFRASREISINE. RSHNTEHBIAZECLSIINEK.

o (EREREE

TR, EASHBEN MERMNNZIEIEENEE. MARIPKEIMEINEIEFRBEXAEE. HEFT
REFERRRIOLBISHIEE, RETRSBHIERR. BTXNREERSREIERIREN 7 BRI A—

BT RE.
o BH

ROS2HRISHIRERETIRSHY. FILMEIIEHELEE. FARNESHEE—MEXR\IRREERIEE
K. NS SHEPiR AR S MRS SRAIRTR.

o RHFEIA

EFRERFRARIFINY
X EALEE FEREE BRIV, RIEERKARIR CERN—ERNEEEE SRR,
REROSHRM T —LIRSZRERE, EREEEEDDSHTRMEATHINETILIEFEEAAIFEHDDSIERAIMRE,

IRSEREEFREE

IR X0 RRAT RAETIIENENGER, BRXERNEYTRSRUBTRSEFRREFBEIER.

RSBEEXM LR EEAHETNTRE. REERMETRNENRSRENNZEREONE, SiI4EEE=2
EE., RBREREXMHNFRFEHERET BRUURME 1EE., REEERTT, HEITRHENRNLE R
EENFHERFME T REEIER. WEPHEAFEIB M SHE AT B ZBRXNEE.

EROS2PRFERIIRS REMNBEBHIMENEZARTEMAMALE. TEHNFERT 7 FAROEREMNER: |

RS REMA RIS
Publisher Subscriber Connection Result
Volatile Volatile Yes Volatile
Volatile Transient local No
Transient local Volatile Yes Volatile
Transient local Transient local Yes Transient local

RSREIEERET

Publisher Subscriber Connection Result

Best effort Best effort Yes Best effort

M wR e
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https://github.com/ros2/rmw/blob/release-latest/rmw/include/rmw/qos_profiles.h

Best effort Reliable No
Reliable Best effort Yes Best effort

Reliable Reliable Yes Reliable

AT RIERESET —MER. FTE IR INERSEANMUBELISMHRIERS. BERE— N AmEMIREEREE
RENRSRETEMENN, ERURENNRSREMAMMNARS, ERAEELERN. RZTFA.
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iy

St
o ET

uk

FISI=}
B3R

FRNG
ERitENR
SR EREND
LR
Fra%mIE
B TR
e source {REYIRE
o BT —MEIF
o FFRIRBECHIHE
o BIE—IE=A)
o GIBIRECHRHE

o TE

[e] [e] [e] [e] [e] [e]

[e]

J
XX ELEEMRUNIREEEER— Nament T{FESE., XE—MURSIIRAURIERIE, FREATERIZ O
=

AmentZcatkinfgiF TEAMLMEIRA. XFAmentdigit EAHSRRILAE XN
ament ARSI AT LATEIX 2 E|

FRINR

HBRMRELRRZAINR IR RIF I ERE BRI R R,

EfibE0iR

— P Ament TIFZE, B—MEEFEEREWIMR. BESE— M sicF R, XN FXHRTEE MR
BRFERTE. BEXINERDEER RS,

AmentfRERRBHTRIE. FARBR FEREsrcXX4RZRIE—Mbuildfl—Minstall S, - buildSXFRERAREFN
ESRERFENPEX Y. TSN EHSEE—IIRAIER, PAcmake EXSRAT AR TIET,  install
NIRRT ENREVE

FER FcatkintBELIX B A devel 3143

B RS
TEFE ~fros2_ws ROl —NEAM TR R

mkdir -p ~/ros2_ws/src
cd ~/ros2_ws

TEMZ(RATVEN B REW

wR e
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http://design.ros2.org/articles/ament.html
https://github.com/ament
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L— src

1 BR, o X#f

IN—LERCES
PR 2 BB RS — L

wget https://raw.githubusercontent.com/ros2/ros2/master/ros2.repos
vcs import ~/ros2_ws/src < ros2.repos

TEHEERMIRABZE~/ros2_wsHIBREHE (TEEARNEREN, HRMNHHIESIETESZW) .

}— ros2.repos
L— src

f— ament
|— ament_cmake
}— ament_index

}— osrf_pycommon
L— uncrustify
eProsima

|— Fast-CDR

L— Fast-RTPS

ros

}— class_loader
L— console_bridge
ros2

|— ament_cmake_ros
|— common_interfaces

|— demos

}— urdfdom
}— urdfdom_headers
L— vision_opencv

r1Tr 1T

51 directories, 1 file

Fiafmis

RFEABament RS 7 TIE=EF, HAIFEW Tament pyRILEER, TR ERRKamentESIIANREERSR
F, BETENRENIFZES, XERAFTERRT LENSERT.

LRI MR EERSTEF - -symlink-install SN, XHI LB CIRFFSHIHERITRE. SIRDRETR,
LEMNENXHERRERETN.  (FlilpythonZiZ EMMATEMFAIM) XA AT E RAFIRFETTR.

src/ament/ament_tools/scripts/ament.py build --build-tests --symlink-install

S=— =l =]
BTSN ER
T BB ITURAER, (REEEmFABHEEIN - -build-tests I, ZfEEfT FEIES

src/ament/ament_tools/scripts/ament.py test

wR e
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WRAREZ BIRIFEAIRHRIREIRNIN --build-tests I EMRIFNINAMME, (RLAERBNI RmiEINZ RIS ERF IR
FAFEFROSAE

src/ament/ament_tools/scripts/ament.py test --skip-build --skip-install

source {RESIAIS

HamentdwiFToZ/E, RIS instal SREE, AT REBERIRMmEINUE, (RFEEL install/vin FRINE
FNRFIRERES. Amente{Einstal XFRFPERNEMbash S, FREEFRERETE, XEHSERNER
RSO ERITTER.

. install/local_setup.bash

ERIXBHcatkinE— AR E IXEBAY local_setup.* HFD setup.* EFB—LARE, local setup.* RSN
BILEERNRE. JREFERSNLIETER, {RMPAEEsource setup.* X, XHFFERXTIE=ENIREHREER
iR,

S — —

BT —1 T

H{Rsource MEZ BRATLAHIT TEINES. XEHamentdmiEERMAY.

ros2 run demo_nodes_cpp listener &
ros2 run demo_nodes_cpp talker

(REBERE T MTHEE.

TEHEGELXAMA, AERUERIBCHNIESE
A-C
kill %1

F&IFECRREE

Ament {Ef3#catkin—#FAIpackage.xmIX {4,  (IXPIAHFEREP 140FREX)
(RAILAEEEsrc Xk RBIEZE SRR, BRNRFREZES/IMRGE, EEREHRtIE— TR,

SlEE— 1 TIE=SIH)
BFBIE—NREISU4SE ~/ros2_overlay_ws

mkdir -p ~/ros2_overlay_ws/src
cd ~/ros2_overlay_ws/src

REFHAZAIERAIES FEROS201 T, BAISIXER EHITIER,

git clone https://github.com/ros2/examples.git

FHadmiE, HliFRdebugE4miE, XERIATLASRENE! debugiHERI M.

wR e
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http://www.ros.org/reps/rep-0140.html
https://github.com/ros2/examples

cd ~/ros2_overlay_ws
ament build --cmake-args -DCMAKE_BUILD_TYPE=Debug

MEHKAEB alkefEFEERERINTIEZERIM. EARKESE—Malkerd2F, ZRINITIEZEBE—Malker
2R, WENTIE=ERFESDE— Malkert2F,
UNER{RsourceY ~/ros2_overlay_ws/install/local_setup.bash , BBAtalkerfEFStgmLaEI LIEEBAISLE.

SNEIFFTFF 7 —NIRRIRIER, AEEEFERNIA IR T(F=E, BBAIRRFEE source
~/ros2_overlay_ws/setup.bash , XMEFEBEMRIREFIEIIXTIF=ERMREE.

EiE(RE SRR

{RETLATHACIRZECHIREET.  catkin_create_package FIERUERIE SRS ES lamentERH, (BRBRIKEE 7K.
AmenSTIFEZMRIFA. HEFSE ament_cnake F ament_python . EFERSIFEAA cmake S4B ERESTHR

MNEZRHIES .

—M& demo_nodes cpp BIIAEE(ER ament_cmake FRIFFTT,, EHHERcmakel/ElRIFTE.,
N -1

=

o MRFAERBENREE, (FULTERBNMEBRISESE TAI— UM avent_1enore FOZSIE, IXEEX NG
AREFFLLIE, "Catch all” FEIFIEBAY --cmake-argsSE—HERNZ AR S EIZ B, SEFER--FFk

ament build . --force-cmake-configure --cmake-args -DCMAKE_BUILD_TYPE=Debug -- --ament-cmake-args -DCMAKE_BUILD
_TYPE=Release

o MFRRBEHUTE MK ERINHER:

ament test --only-packages YOUR_PKG_NAME --ctest-args -R YOUR_TEST_IN_PKG

M wR e
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https://github.com/ament/ament_tools/blob/master/doc/development/build_types.rst
https://github.com/ros2/demos/tree/master/demo_nodes_cpp

o &7
o {ERAIE
o i+
o SCINYFZ
o {LRBECH

=N\
[=10])
ROS 2 B8 7T —L5MGST LEEXAEMRNFAROS 2RI FHFERF.

(EARGE

RETEREBAOR o 159, SMESEATAROBRNATRNTSS, KEGSTLSEIRIEDS,
&, WAL,
e

BREIFBERFaRSTLBUT

ros2 --help

ros2 run demo_nodes_cpp talker -t chatter2

B+

AT e ERRST TESIMAHBIIREETTREN T, HIEER0picFie. EIUBRAENERRESIZZE
S

E— M EIREmHER

$ ros2 topic pub /chatter std_msgs/String "data: Hello world"
publisher: beginning loop
publishing std_msgs.msg.String(data='Hello world')

publishing std_msgs.msg.String(data='Hello world")

E— IR EEREEIREE

$ ros2 topic echo /chatter
data: Hello world

data: Hello world

EMiiE

ROS2 AT HHNAMHEEEMIEEARAT R, XMNIERERER— P OMAIAIIE (BIFEROS1IER
HETR—H) . KIMROSMBHRIRM T RAIBESFE LA, ERENNL, EReE— I KPsTHER, B
RF TROSWIEZHRIER. XAFR AT LA NIRIEAIMIRERAR AL RIEIRAL, FINTImAIETRTIR.

EXNEEEFERE—RE TSI LENHERMSTTEHIT. (RALUET ros2 daemon --help KEFEZHIIEETE
FFRXERIIEIN.
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KICERRH



(WS

ros2 i S BRI ABTEIX Bros2

ros2 TRESEI T —MESR, AJLUBIIRRH-ET RIEE. BN, sros2 DUAHEIRHT “security” Fapda, HIXPMRHEE
T Faros25 S 2 BaIRENEIX MEFFIRIMINATF <.
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https://github.com/ros2/ros2cli
https://github.com/ros2/sros2
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o fEAZAMROS2HEIHAISTIR

o FHRZIE

o ZRMWSLI]

o ENARIRMWSEER

o IBERMWSLH]

o NTBLBERERSHMILI, (RUMENFIEELEEROS
m Ct++
m Python

o R T{F=S[ERINRMWSEEL

o FEIE
» FRREERREANRMWELI]

{ERZAROS2HAIEHAISEIR

XM EF A T BIARIROS2 AR B4 SERRANAN AR AT a4

FiazE

{REBEERIEI[[DDSFIROSHEH ] IX N E,

Z/RMWEI

HRIRIROS —H IR A TMRABESHF 7 —FPRMWSLHL (FastRTPS) HATEMSIFIRMWAAEAIR .

REROSHI B RIMRASHF—FRMWSEHL, — P NRRRRENITFTE, FJLAARERRmELES MRMWE
. BROSA[TZOAIERIFRIEHR, MREBEHTWRMWEZR RN FLRFACETH, BPANMAIRMW B ERYR
FitER, BINGNRFast RTPSHIRMW HAEAETESAEG, LAY BERHE I Fast RTPSH, X MREE TSR ERYR

.

EREER MrRKERFRNRMWSIIR T AR BEN. AMARREREER MM, SRaFIHEES
EABRWMSEIMHBENEEY .

FAARIRMW LR

INR—ROS2ITAF=EE S MRMWSEIR, BBAUNREEBFast RTPS, BPACHAWAFABIALIL, WNRILEFast
RTPS, BISIZRRFBINFEEIIARNRMWEI, XNFEIFRRRRARMWITIIRIROSBRIBFHRAY,  LLanin
RENZ2ES rmw_opensplice_cpp F rmw_connext_cpp ROSEREEL, rmw_connext_cpp SHIEEAEMABRMWELTL, @0
RERLES rmi_fastrtps_cpp , BPACMSBIFARATIL. THENBEIETROS2HIFAIFHEIMEEERMWE
MW

iER: YFTFROS? alphahRAEZ alpha 8hRAS FEERECTARA T, REEFEBIAFREN. Fast RTPS HHXIFHBAISTIFF
R ATR.

FRERMWILIR

AT RELSERIERZ M, (REMEMIFIILREROS
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https://github.com/ros2/rmw_fastrtps_cpp
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C++

ROS 2 C++ R FEmREM—H IR TS AL talker BOATE R MXLIEFSFEREEIARNRMWELHL, BEFALR
FEHRMWSELHL, oliZigBIMEZTE rRMw_IMPLEMENTATION . EEE

® RMW_IMPLEMENTATION=rmw_connext_cpp ros2 run demo_nodes_cpp talker IXt¥talkere{FEFEConnext{EIEMABIRMWSEL
M.

beta 1 f1ZBIKRE

betal F1Z BIARAFFASZEE rMw_tMPLEMENTATION IREETE, ROS 2 C++ HIFREFSHNE— N LEFIRMWEL I RIF—
MEARRIT TS, NS SRiFAER T EATaT TS,

o —MUM talker_ rmw_fastrtps_cpp BRI TS, IESZ{4{sERFast RTPSYEIRMWSLIH,
o — /MU talker__rmw_connext_cpp AYRTHITIIME, IE3Z{E4HERConnext{E/IRMWSLE],
o — MU talker RYRTHATIUE, EIZAHERERIARIRMWELTL,

Python

ROS2A9Python{f| FERAER TMERFARIRMWEEH. AIERIRIRE R R RECESTRRIIROS2TIF=SE, THAIGHS
S Ttalkerk iz, EFEABIANRMWLHL,

ros2 run demo_nodes_py talker

FOC+H—8E, (RERTLUBEITIZE rMw_IMPLEMENTATION IMEZEREKNRMWELHL,

export RMW_IMPLEMENTATION=rmw_connext_cpp
ros2 run demo_nodes_py talker

beta 1f1Z2RIhRE

TEbetalFNZBIRRA, EIFFEASZIF rRvw_IMPLEMENTATION IMETSE, AMUFRHILUEITIRE RcLPY_IMPLEMENTATION FRIEZT
ERIGERMWELHL, FIANAEEIERE rmw_fastrtps_cpp YEARMWSEHL, fELinux EARATLAAT:

RCLPY_IMPLEMENTATION=rmw_fastrtps_cpp talker_py

ERI TEZSEIRIMRM W LT

BRHGIRERIRIR eSS BAAHR R %28 7 Fast RTPS YEhiat, BRAEMAIRMWIIIAIROSE, LY

AN rmw_connext_cpp AR B A BETLIAIRENERAIDDSSEMMIREE., RMFEIRZ AN &4 T HAAIDDSSCHL, Ehamis
Connext, {RI4ZRTEConnext RMWELEISRIEMRHEE LA BEIXGE ComextNLEAIE, (RAILAMERTRRENIRE -
-force-cmake-configure FRCRAIAR. A RHEEEEIFMNREER A SIFHIIIARIDDSII Y.

B{RIERER --force-cmake-configure BEIIHHT/RIZANNR, FREEYUESBRIAMREANRMWEETHE., NTHE
FXANAR, (RATLUBEIRE rw_tvpLEMENTATION IMZTE, IERMWIRERFIERARMW—E, Rl LAEERERIRSS
XMERAVAERIbuildSEE, SAEERIIL --start-with <tpaen- SEEEHRRE.

AL
RRERSEMRMWIEH
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https://github.com/ros2/demos/tree/master/demo_nodes_cpp/src
https://github.com/ros2/demos/tree/master/demo_nodes_py

888

ROS?2 ardent ¥1Z[GkR4S
EREN—NEARTIFHNZENRMWIRA, REERUT TEREIREE

UNER RMw_IMPLEMENTATION IRIRES

Expected RMW implementation identifier of 'rmw_connext_cpp' but instead found 'rmw_fastrtps_cpp', exiting with

102.

WRRLIRT ZPRMWELHL, (BRIRRET —MNHARLRNSLH, BPARSEBIEL TEERESR.

Error getting RMW implementation identifier / RMW implementation not installed (expected identifier of 'rmw_con

next_cpp'), exiting with 1.

RRETULRIER, SEREAMRIHREE R T RAIRMWEHL,

ROS 2 beta 2F1Z [GhRE

FEROS 2 beta 2/ beta 3, RE— M EHAIRMWELIHASFHEHAEIR,  NRIFEHEIAIHEERER TS MRARMWL
W, {RAJLURE reL_AssErRT_RMW_1p_MATCHES IMEZTE, XNMMETESUT R RAIHFEREEENRMWLH,

RCL_ASSERT_RMW_ID_MATCHES=rmw_connext_cpp RMW_IMPLEMENTATION=rmw_connext_cpp ros2 run demo_nodes_cpp talker

wR e
KICERRH
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o EE—NMNHEPFERZIMTR
ROS 1 - Node ] Nodelets
ROS 2 - F—API
mE— A
SEFR4E4
BITHIFRER
» (EFAROSIRSBANEITIIEM (F—FAR) . BWEAHERHEMMIRSE.
» ([FAROSIRSHIEITIVAM (E—MAR) . WEAEBRSERHEENRESE in
» (FAROSIRSHIFNAEMH (E=MHR)
n {FFdlopenfNiZ1THTAEY

ER—MHEERERZAM TR

ROS 1 - Node ¥ Nodelets

[e] [e] [e] [e] [e]

FEROSTHRYRAIIAT—A T BRI IAB —A™\ o si(Nodelet),  ROS 1 FITREBGRIER—MATHUTINE.  ROS 189/NTS
REWRFR— ISR, SRR THRHR SIS ISR SR Em.

ROS 2 - §i—API

fEROS2EEMH, HHRE/NTIm—FAFRZAEM component . X IHER B HEBEFENRIERII—LERN
S, banAasEH. fERARAPIFTA RIS EEROSAEER T, T3 AN mIEROS2HSEL EFERIAY
API,

(REATLABREEERT RENSH RS, (ER—REHNEEFN
ETEHZREZ AN — I ERE 20T, AP ALAE BT FEAREIH TR
o EARAHRFEITZNTR. XFETLUERRIHRIRH, — EEREMILIERET. ESEFBIE M

\\\\\

o ER—MHEPFETESNTR. XEATLUESEEENS.
FEARER roslaunchifi AR, SHFECEHTZRIE.

wS— A

HF—MAHSRRmEER—MEEEEE. FAEHRE—NEREAL. (see Talker source code) ZRHARHK
B rclepp::Node 28 ATEHAA—MEAZERES, FUAEERERHERHTRIKIENES, EEEBEME
%5, RETLARERESRSCIEIMANETR. BIMCTLIIEARE, 1THE, RSEHEMRSZ k.

AT EXE—DNREBR A —ME, REEN—REMEA class_loader REAIEIMEC (TUEERF—ITHIRENK
13) . IXEEARREB R S RN AR AT IR,

(BRI

composition#BEE T JUMARRERBMHRIS. &HEIAE TE/UM

L ARB T — M ERNERSRHIZE() REERHR L ERRHEIIROSIRSS 0ad_node, XPROSIRSZBIHEXRIFENRIEX
HEBRMBARRBNINAIEBATFRRIT. BT ERERRBRROSIRSIN, (RIERTLMERGSIT TEREAN
SHREROSIRSS.
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http://wiki.ros.org/Nodes
http://wiki.ros.org/nodelet
http://design.ros2.org/articles/node_lifecycle.html
https://github.com/ros2/demos/blob/master/composition/src/talker_component.cpp
https://github.com/ros2/demos/tree/master/composition
https://github.com/ros2/demos/blob/master/composition/src/api_composition.cpp
https://github.com/ros2/demos/blob/master/composition/srv/LoadNode.srv
https://github.com/ros2/demos/blob/master/composition/src/api_composition_cli.cpp
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2. AR LABIE— B E LA T, RPEFEESITR. XA EERGMAHERE— . (F—
PMEFATEXF)

BITHIFIERF
KB compositionf{FERFERF AT LAEY FTERVIESHIT

(EFHROSIRSRYEITHIAM (B—MHN) . WEAHFERHBEITHE.
TESE—EIRNIT:
ros2 run composition api_composition
TESZNMEIRHHAT:
ros2 run composition api_composition_cli composition composition::Talker
NES— M RinsBrEefBu— M, RNSMENEREERET —NER.
TERIA S MR HUT
ros2 run composition api_composition_cli composition composition::Listener
PESE—MEIHRIZENMEN B RBEIRER.
SAMFIFERTS T BRI ERER, FLWRRRTLUE(THE api_composition MEISEBURBAILIS BIEST
RIBette, AEDIBEANRKAEINMIEERER. AT TLMERIEE.

{EFAROSIRSSANEITRIAMN (F—MAN) . WHEARSRHETRS SRk
XAMEIFFN_EEAIGIFIERERIL

BREE—MERPEA

r0s2 run composition api_composition

TESEANEIRFMAN

ros2 run composition api_composition_cli composition composition::Server ros2 run composition api_composition_cli

composition composition::Client

EXMIFFREFIRREERERS R, RSHCIFERAFREMLL, ZFimEEEaonm s TEpHE,

EAROSIRSHIFIFRAME (FBFHHE)

XAMIF R T R E R SRR — MERS MM TR, XMEFES T ERmANME
kK&, ITEE, RESEEE, REEFG

FELIRHIIT
ros2 run composition manual_composition

RinnBEERTREPIEFIIER.

{EEAdlopenBiEtTHIA M

XMIFRR TSRS, B MNERNERARE, AR TNETROSEAEREBATCEUNIE, XMt
BRBNE—E, AECIEXIRAY rclcpp::Node 37,
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https://github.com/ros2/demos/blob/master/composition/src/manual_composition.cpp
https://github.com/ros2/demos/tree/master/composition

Linux fE£28iRH4T

ros2 run composition dlopen_composition ros2 pkg prefix composition /lib/libtalker_component.so ros2 pkg prefix

composition /lib/liblistener_component.so
OSX FE&IRFHIT

ros2 run composition dlopen_composition ros2 pkg prefix composition /lib/libtalker_component.dylib ros2 pkg prefix

composition /lib/liblistener_component.dylib

Windows FERSTHHAT

ros2 pkg prefix composition

SIREX compositionf R AINZLINIE, ARHIT

ros2 run composition dlopen_composition \bin\talker_component.dll \bin\listener_component.dll

NEESREESRHE NREIRKETHEE.

M wR e
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o BEMENO (HE. IRS)

BEXEO (HE. IRS3)

Fehl

REZRNEMERACSEIINERSHRSEX. AMERSERL MIEEEECEXHESERS. BEESMIRS
F—EHOIRE nsg B .srv X, BNIIHHLISRIROSEAN

ATHEEL, nsg MHMETREEMARTRIMsgIHRA, srv XHHE FsrvI kA,

ESZRH nsg BY .srv XHE, {(FEBEIE(RIICmakeLists.txtSERTRII—LERD, (FEMRLERIEFAEAERN
ENX., SETREINFENBFET LIS Bpendulum_msgs package, {EA—MiIF. (RALEXNMEH
CMakeLists.txt 3R EZIERXAICMake I E .
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https://github.com/ros2/demos/tree/master/pendulum_msgs
https://github.com/ros2/demos/blob/master/pendulum_msgs/CMakeLists.txt

e ROS2 EOAFAIFFINAE

ROS2 #EOPRYFILIEE

DS

ROS2HEAENIESFIROSIFIEERER., EAFFERIROSIHY .msg 71 . srv AEFATLAFEROS2EEEER., ROS27E
1ROERE_ SN T —LTheeRp

e bounded arrays: ROSIRZIFHRKBIRFIAIEIA (LLAD int32[] foo ) FIEEAR/NGIEWE (LLEA ints2[s5] bar ) ,
ROS2 XIFERFIRIEWE(C inta2[<5] bat ) EFELRMAG R FEALUESHENKNE—N LERM, XERILUBEX
=1z,

e bounded strings: [F##ROS1ERSFFIBIRFINFRIE, ROS2ATLISHFEREINFRFE,  (string<=5 bar)

o default values: ROS1IFTIEFFEE( int32 x=123 YEIRBZIAE, ROS 2 STIEERIAE( int32 x 123 ) HAIE—NEER
fRSSHt, MRIKBIUMEE, WESRERAE. TREEUSRAEREES.

R E beta IRAFECMERSHFEIFE, HFEANE, MFFFHREE (REETEXRS) .
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EISI=)
o0 B=

o WE—WNEDEE

o 5—NEREGIF

o EHENIERANESEES
o MEKFNIEIECES

o TLSFTFHECes

RN ESHRIMIEARHENTHES— N EEXNRFOERS. XESRNROST RIEFE T SBIRIIRE
PEESIRIERFDERT, MASERRANATES IR, X MIREINRAE AL X EIRE

C1=T=1
=3

BRAMFE SIS TR ST RN, BRAR—EIMRISER new LRSS LRI AT REIERAIFFIER. EARA
ESMFE EIRES ECRRER A HER.

AR T. RETRERICH EFERESEESIRIENNIAHRE BN ERE. Uil std: ivector ATIXLATREIH
B RS S8, MRREHETI—FEIEEDISE T RFD R, BBACHSERIRINATFS BT
RERENAFEDESREDERT. MNAFELESETUR— CRRMDEFNATR. XEMEES TERETH0E
¥

FEROS2 C++EFUmRFER R (rclepp) Bl IFIC+HHRERRBEXRURIRL. AHhEITREMITERZ I RNED RS
. XN DEREE TRHERIER MER.

RE—AREFH IR

ATE—AHIROSHZOFEHNNESERS, (RAVDECRRUIGRECHHNERERINFD EsiEO.,

CHIMEREIRME T — UM allocator_traits BIGRFAE, C+HREENRELEEEREZLIMRDINANG LM LUZIR
TNERNBEDBEAEMARTE, allocator_traits F—MEANGM, SRETEBOERANGELESRRE—IHED
ELESFTEEIE RS E.

Blan, TEANF—NRESEESNFEPEMERE allocator_traits (HR, RERBELIIXNERFHISIPRED

template <class T
struct custom_allocator {
using value_type = T;
custom_allocator() noexcept;
template <class U> custom_allocator (const custom_allocator<U>&) noexcept;
T* allocate (std::size_t n);
void deallocate (T* p, std::size_t n);

3

template <class T, class U
constexpr bool operator== (const custom_allocator<T>&, const custom_allocator<U>&) noexcept;

template <class T, class U
constexpr bool operator!= (const custom_allocator<T>&, const custom_allocator<U>&) noexcept;

AIRIRALLEE TEAISZUKIGIEIA allocator_traits ECERIAF S ECRRNERIISMREFIMREE:

std::allocator_traits<custom_allocator<T>>::construct(...)
E THE allocator_traits FYLEBLNRERTLAZE: http://en.cppreference.com/w/cpp/memory/allocator_traits

AMBLRFRREEDHICH 11378, HLINGCC 4.8, XFMIARTESAEBAIF RIS ESUREN (ELaiddEm
FRFER) PR EAEHFIRBERIER allocator_traits . EUANRIREER— I REERD C+113TFFHIRIE
2. (FHATFD ISR ES X
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https://github.com/ros2/demos/blob/master/demo_nodes_cpp/src/topics/allocator_tutorial.cpp
http://en.cppreference.com/w/cpp/memory/allocator_traits

template<typename T
struct pointer_traits {
using reference = T &;
using const_reference = const T &;

}

// Avoid declaring a reference to void with an empty specialization
template<>

struct pointer_traits<void> {

}i

template<typename T = void>
struct MyAllocator : public pointer_traits<T> {
public:
using value_type = T;
using size_type = std::size_t;
using pointer = T *;
using const_pointer = const T *;
using difference_type = typename std::pointer_traits<pointer>::difference_type;

MyAllocator () noexcept;
~MyAllocator() noexcept;

template<typename U
MyAllocator (const MyAllocator<U> &) noexcept;

T * allocate(size_t size, const void * = 0);
void deallocate(T * ptr, size_t size);
template<typename U
struct rebind {
typedef MyAllocator<U> other;
}
Y
template<typename T, typename U
constexpr bool operator==(const MyAllocator<T> &,
const MyAllocator<U> &) noexcept;
template<typename T, typename U

constexpr bool operator!=(const MyAllocator<T> &,
const MyAllocator<U> &) noexcept;

E—AME@RE5F
HRETAESERRZE, (RUEEBI — M H=EHHEBRRIRHE, ITREINTE.

auto alloc = std::make_shared<MyAllocator<void>>();

auto publisher = node->create_publisher :msg: :UInt32>("allocator_example", 10, alloc);
auto msg_mem_strat =
std: :make_shared<rclcpp::message_memory_strategy::MessageMemoryStrategy :msg::UInt32,
MyAllocator<>>>(alloc);
auto subscriber = node->create_subscription imsg::UInt32>(

"allocator_example", 10, callback, nullptr, false, msg_mem_strat, alloc);

std::shared_ptr :memory_strategy: :MemoryStrategy> memory_strategy =
std: :make_shared<AllocatorMemoryStrategy<MyAllocator<>>>(alloc);
rclcpp::executors::SingleThreadedExecutor executor(memory_strategy);

ERERSH TSI R ATEBHE R R BB (R AF D BCREk D .

auto alloc = std::make_shared<MyAllocator<void>>();

SFREELFU—ITR, BXITRMI—MTEZE, HRspinfIFHET
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uint32_t i = 0;

while (rclcpp::ok()) {
msg->data = i;
i++;
publisher->publish(msg);
rclcpp::utilities::sleep_for(std::chrono::milliseconds(1));
executor.spin_some();

Y

HIEAEEAFSECER

REFNELER— M HETURT —NERHEMIIENE, BIIERFEEHERIAMENIT B AEERTIE

°

HEREERE—MEEMNAFRERENE. ERATERBEEEENNATOES, H(IFEEIrd contextiCEREH
k. HEREERER T VMRERNEUESY, MUIRSEEENNATEER, EHMEREIARew.,

£

auto context = rclcpp::contexts::default_context::get_global default_context();
auto ipm_state =
std: :make_shared<rclcpp::intra_process_manager::IntraProcessManagerState<MyAllocator<>>>();
// Constructs the intra-process manager with a custom allocator.
context->get_sub_context rintra_process_manager::IntraProcessManager>(ipm_state);
auto node = rclcpp::Node::make_shared("allocator_example", true);

—EEHREFEIE T R R R EFIT S,

M FNBGIECHS
ST MRS L P75 BB TEFE

EEREEREHMEAENRFHECREN allocate Fl deallocate EREUAFBAVAREL, AFEXREL
1 new #1 delete FHITIIEL,

EEEXRELESETRNTHRIFERZN

T * allocate(size_t size, const void * = 0) {
/] ..
num_allocs++;
/7 ..

}

void deallocate(T * ptr, size_t size) {
70 aoo
num_deallocs++;
7 aao

3

(R BE 2B InewideletelR{E

void operator delete(void * ptr) noexcept {
if (ptr != nullptr) {
if (is_running) {
global_runtime_deallocs++;
}
std::free(ptr);
ptr = nullptr;
3
}

void operator delete(void * ptr, size_t) noexcept {
if (ptr != nullptr) {

wR e
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if (is_running) {
global_runtime_deallocs++;

}
std::free(ptr);
ptr = nullptr;

XERNEMPNE2—NEBIBHSEE,  is_ruming E—NERIEHSM/REER, SspinREHITRISHIRIE.

BIFiER fRHETENE. BIMA TEINES KN THIFER

allocator_example

&R EREER TR

allocator_example intra-process

FEERHPEI THER

Global new was called 15590 times during spin
Global delete was called 15590 times during spin
Allocator new was called 27284 times during spin
Allocator delete was called 27281 times during spin

FATERENE T KAk 2/3H97EFE P hallocations/deallocation A9TEA. {BEXRITAIL/3Z2MEBERAY?
SCRR BiX R B EXAMIF B EERDDSEHL.

THERNSBHXESNEE. BRI LIS TEEEROSAESEMRNETHAE. BEmERBTLIBERENREE
EAREERE FrmwLILAEDDSLH,

https://github.com/ros2/realtime_support/blob/master/tlsf_cpp/test/test_tlsf.cpp#L41

IR EEAIARE R REERRIINA SIENBEXREL RS, CERNETLSFRFSERS.

TLSFRTFSHices

ROS2 I*t T TLSF (MEDBIELN) AFDERSTT. BN T BB MEKRMRIRITH%:
https:/github.com/ros2/realtime_support/tree/master/tlsf_cpp
ERTLSFRFHBECES R dual-GPL/LGPLIMYAY,

TEE—MEBTLSFREFSEREHIFIF

https://github.com/ros2/realtime_support/blob/master/tlsf_cpp/example/allocator_example.cpp
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https://github.com/ros2/demos/blob/master/demo_nodes_cpp/src/topics/allocator_tutorial.cpp
https://github.com/ros2/realtime_support/blob/master/tlsf_cpp/test/test_tlsf.cpp#L41
https://github.com/ros2/realtime_support/tree/master/tlsf_cpp
https://github.com/ros2/realtime_support/blob/master/tlsf_cpp/example/allocator_example.cpp
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