and an intro to Catkin!



Demos

Due to the time constraints I've used screenshots.

If you would like to see live demos — see me after the talk.
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Conundrum

Linux devs don’t want to do windows programming

Windows devs hesitate at our build/runtime environment



Why Develop?

Linux devs don’t want to do windows programming

Windows devs dont want to do our build environment

Why should we annoy each other?



Why Annoy Each Other?

The control team needs to provide:

Diagnostics Factory
Monitoring Programs > Test Engineers
Configuration Tools End Users

Some sensors only have windows drivers.

Windows components or robots need to interface with you.

You want to utilise an offboard windows pc



Our needs are fairly modest

Monitoring and Diagnostics
Windows Sensors
Software System Bridging
Simple User Apps

Mostly ros runtime, comms, msgs and guis
Not trying to recreate the entire ros ecosystem



Have seen 3 attempts to port ros to windows.

None survived. Why?

Build Environment

Avoid the build environment - Version upgrades hard to maintain

Cross Platform Build Environment?
No Makefiles, No Bash....Python? Cmake?



Rosbuild — Catkin
| Make + Cmake + Python ] - [ Cmake + Python ]

Very Disruptive!!! (just walit till Groovy)
Benefits

Much faster (only 1 cmake invocation)
Cross Platform (incl. Cross-compiling)
Separates source from build

More standard usage (cmake, os integration,
packaging)

Has an install step
Troy Straszheim is a legend



Catkin Status

Packages can either be rosbuild or catkin
Mutually Exclusive!!!
Catkinized packages - ‘wet’,
Rosbuild packages — ‘dry’

...community stacks

ros_comm

roscpp_core Dry
| Wet geometry

win_ros
ros

Electric Proof of Concept

...most official ros stacks
Fuerte

Groovy?



Catkinization

project(roscpp_tutorials)
catkin_project(roscpp_tutorials)
find_package(Boost COMPONENTS date_time thread)
find_package(ROS COMPONENTS catkin genmsg roscpp)
include_directories(${ROS_INCLUDE_DIRS})
set (CMAKE_RUNTIME_OUTPUT_DIRECTORY ${CMAKE_CURRENT_BINARY_DIR}/bin)
add_service_files(DIRECTORY srv FILES TwoInts.srv)
generate_messages(DEPENDENCIES std_msgs)
macro(rostutorial T)
add_executable(${T} ${T}/${T}.cpp)
find_package(ROS COMPONENTS catkin genmsg rostime roscpp rosconsole roscpp_serialization)
target_link_libraries(${T} ${ROS_LIBRARIES} ${Boost_LIBRARIES})
add_dependencies(${T} roscpp_tutorials_gencpp)
install(TARGETS ${T} RUNTIME DESTINATION share/roscpp_tutorials/bin)
endmacro()
foreach(dir listener talker ... )
rostutorial(${dir})
endforeach()
add_executable(time_api_sleep time_api/sleep/sleep.cpp)
target_link_libraries(time_api_sleep ${ROS_LIBRARIES})
install(TARGETS time_api_sleep RUNTIME DESTINATION share/roscpp_tutorials/bin)




Catkin Demo

> rosinstall -catkin ./src catkin_demo.rosinstall
> mkdir build

> cd build

> cmake ../src

> make -33

> make 1nstall

Can test (rosrun, roslaunch..) inside build or install
environments



Catkin Demo - Cmake Invocation

- | ~fwindows_on_ros/demofnative : cmake
Fle Edit View Bookmarks Settings Help

yujin@yujin-kobukil-laptop: $ cmake
-- The C compiler identification is GNU
The CX¥ compiler identification is GHU
Check for working C compiler: fusr/binfgcc
Check for working C compiler: fusr/binfgcc -- works
Detecting C compiler ABI info
Detecting C compiler ABI info - done
Check for working C¥X compiler: Jusr/binfc++
Check for working CXX compiler: Jfusr/binfc++ -- works
Detecting C¥X compiler ABI info
Petecting €X¥ compiler ABI info - done
+++ catkin
Found PythonInterp: fusrfbinspython (found version "2.7.3")
Looking for include files CMAKE_HAVE PTHREAD H
Looking for include files CMAKE _HAVE PTHREAD H - found
Looking for pthread_create in pthreads
Looking for pthread_create in pthreads - not found
Looking for pthread_create in pthread
Looking for pthread create in pthread - found
-- Found Threads: TRUE
TODD: implement add_roslaunch_check(] in rostest-extras.cmake.
-- BUILD SHARED LIBS is on.

genmsg
genpy
gencpp
roscpp_co
Looking for execinfo.h
Looking for execinfo.h - found
Performing Test HAVE_CXABI_H
Performing Test HAVE CXXABI H - Failed
Looking for backtrace
Looking for backtrace - found
Boost version: 1.46.1
Found the following Boost libraries:
date_time
thread
+++ std _msgs
std_msgs: 32 messages
+++ rospack
Rospack building shared objects.
Boost version: 1.46.1
Found the following Boost libraries:
system

filesystem

]

=

r
¥
X

~fwindows on_ros/demo/native : cmake
==




Our needs are fairly modest

Monitoring and Diagnostics
Windows Sensors
Software System Bridging
Simple User Apps

Mostly ros runtime, comms, msgs and guis
Not trying to recreate the entire ros ecosystem



Linux Devs « static mingw cross compiler + qt

Windows Devs — msvc sdk + whatever they want



Mingw Cross

http://mxe.cc/
Bootstraps a mingw cross compiler for *nix
Produces static libraries/binaries
Build recipes for boost and gt (many others)
Build recipes for apr, apr-util, log4cxx (we added)
Supplies a cmake toolchain module

> rosinstall -catkin ./src mingw_fuerte.rosinstall
> cd src/win_ros/mingw/mingw_Cross

> make install #installs mingw-cross + some utils



http://mxe.cc/

Mingw Demo

rosinstall -catkin ./src mingw_fuerte.rosinstall
mkdir mingw

cd mingw

v VvV V V

cmake
-DCMAKE_TOOLCHAIN_FILE=${MINGW_CMAKE_TOOLCHAIN_FILE}
-C ${MINGW_CMAKE_ROS_CONFIG_FILE}
../Src

> cd ros_tutorials/roscpp_tutorials; make -j5

>cd ../../qt_ros/qt_tutorials; make -3j5

http://www.ros.org/wiki/mingw_cross/Mingw Build Environment - Fuerte


http://www.ros.org/wiki/mingw_cross/Mingw%20Build%20Environment%20-%20Fuerte

Cmake Toolchain Files

set(BUILD_SHARED_LIBS OFF)

set (CMAKE_SYSTEM_NAME Windows)

set(MSYS 1)

set (CMAKE_FIND_ROOT_PATH /home/yujin/mingw/usr/i686-pc-mingw32)

set (CMAKE_FIND_ROOT_PATH_MODE_PROGRAM NEVER)

set (CMAKE_FIND_ROOT_PATH_MODE_INCLUDE ONLY)

set (CMAKE_FIND_ROOT_PATH_MODE_LIBRARY ONLY)

set (CMAKE_C_COMPILER /home/yujin/mingw/usr/bin/i686-pc-mingw32-gcc)
set (CMAKE_CXX_COMPILER /home/yujin/mingw/usr/bin/1686-pc-mingw32-g++)
set (CMAKE_Fortran_COMPILER /home/yujin/ : ol - o '
set (CMAKE_RC_COMPILER /home/yujin/mingw TOOICh,aIn Qonflguratlon!
set (PKG_CONFIG_EXECUTABLE /home/yujin/mingw/usr/bin/i1686-pc-mingw32-pkg-config)
set (QT_QMAKE_EXECUTABLE /home/yujin/mingw/usr/bin/i686-pc-mingw32-qgmake)

set (CMAKE_INSTALL_PREFIX /home/yujin/mingw/usr/i686-pc-mingw32 CACHE PATH "Installation
Prefix")

set (CMAKE_BUILD_TYPE Release CACHE STRING "Debug|Release|RelwWithDebInfo|MinSizeRel")




CMake Cache Files

set (TOOLCHAIN_TUPLE i686-pc-mingw32)

# Boost needs to be hand held on windoze for boost_thread.

# WIN_32_WINNT : needed to find symbols properly

# refer to http://lists-archives.org/mingw-users/04689-1inking-help.html

# BOOST_THREAD_USE_LIB : needed to tell it to cleanup properly

# refer to http://lists.gnu.org/archive/html/mingw-cross-env-1ist/2011-05/msg@0060.html
set (MINGW_CROSS_COMPILE_FLAGS "-DBOOST_THREAD_USE_LIB -D_WIN32_WINNT=0x0501")

set(Boost_THREADAPI "win32" CACHE STRING "Necessary variable for cmake to find mingw boost, needs cmake
v2.8.3+")

#set (Boost_USE_STATIC_LIBS TRUE CACHE STRING "Using static libs for boost.")

set(CMAKE_C_FLAGS ${MINGW_CROSS_COMPILE_FLAGS} CACHE PATH "Compile flags for c.")

set (CMAKE_CXX_FLAGS ${MINGW_CROSS_COMPILE_FLAGS} Preload Cmake Vanables

set(QT_IS_STATIC 1) # Works on my gentoo (cmake 2.8.1), fails on lucid ubuntu (cmake 2.8.0)
set (QT_QMAKE_EXECUTABLE ${TOOLCHAIN_TUPLE}-gmake CACHE PATH "Qmake location")

# No way of knowing if the target machine has sse, so lets disable by default

# so ros doesn't fall over on the TRY_RUN tests.

set (HAS_SSE_EXTENSIONS_EXITCODE FALSE CACHE BOOL "Cross-compiling variable en/disabling sse extensions.")
set (HAS_SSE2_EXTENSIONS_EXITCODE FALSE CACHE BOOL "Cross-compiling variable en/disabling sse2 extensions.")
set (HAS_SSE3_EXTENSIONS_EXITCODE FALSE CACHE BOOL "Cross-compiling variable en/disabling sse3 extensions.")




Machine Devices Help

£;_ QKorus
App

— Command Panel
Ros Communications

Ros Communications

Logging

[ INFO] [12958958342, 01973
[ IMFO] [1298955341 02530
[ INF2] [1295958340, 02656
[ IMFO] [1298955339, 02542
[ INFO] [1295958338, 02395
[ IMFO] [1298955337.02254
[ INFC] [1295958336,01109
[ IMFO] [1298955335, 95962
[ INFO] [1295955334, 95514
[ IMFO] [1298955333, 95670
[ INFO] [12958958332, 96527
[ IMFO] [1298955331 26353
[ INFO] [1295955330, 96239
[ INFO] [1295955329, 96095
[ IMFO] [1298955328, 95951
[ INFO] [1298955327, 95507
[ INFO] [1295958326, 95663

[ INFO] [12989555325, 9652 1

Lagaing

[ INFO] [1298958343, 139905794]; 1 heard:
[ INFO] [1295955342. 138466073]: 1 heard:
[ INFO] [1298988541,137026073]: 1 heard:
[ INFO] [1295955340. 135585794]: 1 heard:
[ INFO] [1298958536, 134146073]: 1 heard:
[ INFO] [ 1298955337, 1327057947 T heard:
[ INFO] [1298958536,021107394]; T heard:
[ INFO] [1295955335.019667673]: 1 heard:
[ INFO] [1298958534,008212994]; T heard:
[ INFO] [1298955333.016757394]: 1 heard:
[ INFO] [1298958332,015347673]: 1 heard:
[ INFO] [1295955331.003592994]; 1 heard:
[ INFO] [1298958330,012467394]; T heard:
[ INFO] [1295955329.011027394]: T heard:
[ INFO] [1298958525,009587394]; 1 heard:
[ INFO] [1298955327.009147394]; [ heard:
[ INFO] [1298958526,006707673]: 1 heard:
[ INFO] [12989555325.005267394]: 1 heard:
[ INFO] [1298958524,003527673]: 1 heard:
[ INFO] [1298958323.002387673]: 1 heard:
[ INFO] [1295955522.000949629]: T heard:

I TRIET M1 202000221 Qoocn?2047: T hazed:

Listener

hiello world 121
hiello world 120
hiello world 119
hello world 118
hiello world 117
hella world 116
hiello world 115
hiello world 114
hiello world 113
hiello world 112
hiello world 111
hiello world 110
hiello world 109
hiello world 105
hiello world 107
hello world 106
hiello world 105
hiello world 104
hiello world 103
hiello world 102

hello world 101
izl wsimeld 100

Raos Masker
Masker LRL
http:ff192.168.1.3:11311
Hast IP
192.168.1.67
Topic

Jchatter

IUse environment wariables [

Conneck

[ INFO] [1298955324, 963769794]: hello world 103
[ IMNFO] [12989858323.962329794]: hello world 102
I TMFAT T 208088777 QANARG7941 hallo waeld 101

Liskener

» Star BB Ros - glistener.exe

BB Fos - gtalker

P £ ororus ke

DB 251108

@O0 @0 G @ right cn




Core ros dependency installers (log4cxx, boost, python, rosinstall)
Windows SDK 7.1 + nmake — Ros SDK

Python/C++ Runtime Environment

Support 64 bit

Support Qt

Rosdep environment (http://www.nabber.org/projects/appupdater/)

Support Express and Visual Studio Generators
Port more stacks

Our Goal

Upgrade build environment so windows devs can start
helping themselves.


http://www.nabber.org/projects/appupdater/

Building the SDK

Windows SDK 7.1 + nmake Is a great combo
Install ros dependencies

Download and patch (win-rosinstalll,
win_ros/win_patches)

Configure (cmake invocation)
Compile (cd build; nmake)
Install (cd build; nmake install)
Process similar to mingw, no toolchain file.

http://www.ros.org/wiki/win_ros/Msvc Build Environment - Fuerte


http://www.ros.org/wiki/win_ros/Msvc%20Build%20Environment%20-%20Fuerte

Using the SDK

MS Express, Visual Studio

Usual MS Project Style
Install the SDK
Add include and linking directories

Add ros environment variables for debugging
environment

http://www.ros.org/wiki/win_ros/Msvc SDK - Fuerte

http://www.ros.org/wiki/win_ros/Msvc SDK Projects - Fuerte


http://www.ros.org/wiki/win_ros/Msvc%20SDK%20-%20Fuerte
http://www.ros.org/wiki/win_ros/Msvc%20SDK%20Projects%20-%20Fuerte

Msvc Runtime

Call env.bat in the build or sdk root
RuUn ‘roscore’
RuUN your project programs

ntrospect with ‘rostopic’ and co.

http://www.ros.org/wiki/win_ros/Msvc Runtime Environment - Fuerte

Alternatively, if you build packages in the build
environment, you can also take advantage of
roslaunch/rosparam


http://www.ros.org/wiki/win_ros/Msvc%20Runtime%20Environment%20-%20Fuerte

Msvc Results — Runtime Environment

Machine Wiew Devices Help

"Entering build enwvironment at
C:hvopthrosh\fuerte\x8e>rooscre
'rooscre’ is not recognized as &
operable program or batch file.

C:hoptiros\fuerte\x86>roscore
... logging to C:\Usershsnorrik.
Taunch-snorriwin-2352.log
Checking log directory for disk
Press Ctr1-C to interrupt
started roslaunch server http://|
ros_comm version 1.8.7

SUMMARY

PARAMETERS
= Jrosdistro
= Jrosversion

NODES

auto-starting new master
process[master]: started with pi
ROS_MASTER_URI=http://snorriwin:
setting Jrun_id to 83343Tc0-azed
process[rosout-1]: started with
started core service [/rosout]

Win7 64 [Running] - Oracle VM VirtualBox

EF!_untimE- X ros\fuerte'Boh env. = _

37512901, 7 4640

37512901, 85695272

37512901, 94910020
75123502.04244694

File Edit

... logging to C:“Wsers\snorri‘.rosylog483343Tc0-azed-11el-asl9-0800272FTae7 \ros
Taunch-snorriwin-2316. l1og

Checking log directory for disk usage. This may take awhile.

Press Ctr1-C to interrupt

.. 12902.542921132
started roslaunch server http://snorriwin: 49230/

7512902. 65644932
75123902, 74527 786
7512902. 85520238
7512302, 9483387
12903.09134962
PﬂRﬁMETERS F7512902.15107950
= {dude_ 12903. 24629650
{r05d15t(0 7512903, 354465539
Jrosversion 75123903 . 447874085
7512903.55751534

SUMMARY

NODES
- - - - - . 74865345
Tistener (win_roscpp_tutorials/win_listener)

12903. 948227610
ROS_MASTER_URI=http://localhost:11311
core service [/rosout] found
process[listener-1]: started with pid [2612]
[ INFO] [1337512905.507617541]: I heard: [hello world 1337
1337 . 7240]: I heard: [hello world 1338
1337512905, 709228966] : heard: [hello world 1339
1337512905.8187252584] heard: [hello world 1340
1337512905.912458292] heard: [hello world 1341
1337512906.0216720584] heard: [hello world 1342
1337512906, 115101967 heard: [hello world 1343 7512904, 94952178
1337512906. 207916032] heard: [hello world 1344 12505 . 040815 80
1337512906, 318045089] heard: [hello world 1345 37512905 . 15262971

H heard: :hE11D world 7512905 . 24375965

heard: [hello world 12905.35387547
heard: :hE11D world 7512905 . 44686464
heard: [hello world 7 77
heard: [hello world 37512905, 540677114
heard: [hello world
heard: [hello world
heard: [hello world
heard: [hello world

37512904, 24432986
37512904, 35442360

7512504.54107441
12504. 65105485
7512904, 744084430

12504, 854670444

1337512906. 708816950
1337512906. 820233558
1337512906. 910504893

HHH

1337512907,

world
world
world
world
wor1d
world
wor1d
world
world
world
world
wor1d
world
wor1d
world
wor1d
world
world
world
world
wor1d
world
wor1d
world
wor1d
world
world
world
world
wor1d
world
wor1d
world
world
world
world
wor1d
world
wor1d

launch

SO0/ mE 6

Right Ctrl




Msvc Results — Project + Debugging

' Win7 64 [Running] - Oracle VM VirtualBox

Machine View Dewices Help

ﬁ Runtime - C:\opt\ros\fuerte\x86\env.bat - roscore = ros (Running) - Microsoft Visual C++ 2010 Express (Administrator) o || =) &
File Edit View Project Build Debug Tools Window Help
A G d 8 2 | init( 1 e
n @ @ = (= == | Hex % | @~ < b : . " | ] =6 )

ase-azee-11

SRl [l Sclution Explorer > init.cpp 3¢

= E (Unknown Scope) i =
; Solution 'ros’ (3 projects) int full_argc = argc; =
WO = : : : : 4, and decrement argc as needed *
B C\Users\rosbuild\Downloads\ros\Release\listener.exe == |@

[1337513360.8732580511: [hello world
[1337513360.9843630121: [hello

[1337513361.8754524941: [hello

[1337513361.16871682121: [hello worl
[1337513361.2783941441: [hello world
[1337513361.37188215@81: [hello world
[1337513361.4689561711: [hello world 593
[1337513361.5768191381: [hello world ’ .
[1337513361.667044608 1: [hello world s+ 2);
[1337513361.7773144481]: [hello world
[1337513361.8750138431: [hello world
[1337513361.9669553161: [hello world
[1337513362.07804084@1: [hello world
[1337513362.1700323441: [hello world
[1337513362.2778268861: [hello world
[1337513362.37092889581: [hello

[1337513362.4814917721: [hello

[1337513362.5754006241: [hello world
[1337513362.6677180621: [hello world
[1337513362 7726720695 1: [hello world
[1337513362.8722158741: [hello world
[1337513362.98088623431: [hello world
[1337513363.0741355121: [hello world
[1337513363.1704583391: [hello world

L_name.c_str(), external_name.c_str{});

h Class Vi... A 2 ﬁ Locals E Threads BB Modules 5 Watch1 ;,-'_'l Call Stack i- Breakpoints B Output

=1 s A

@ mE & B right Ctr



Msvc - Helping

Build Environment

Need a good knowledge of cmake, python, catkin

Tools, 64bit, gt support, rosdeps, message generation
Stack Porting

Add stack to the win_ros msvc_fuerte rosinstaller

Bugfix, port cpp code

Put patches in win_ros/win_patches

Ticket upstream

http://www.ros.org/wiki/win_ros/Developing

http://www.ros.org/wiki/win_ros/Roadmap


http://www.ros.org/wiki/win_ros/Developing
http://www.ros.org/wiki/win_ros/Roadmap

Summary

Linux devs + simple tools — Mingw Cross!
Windows devs —» WinRos SDK!

Will windows devs ever appreciate the ros build and
runtime environment?

Build environment Is getting close (catkin baby!)
Can really consider stack porting around Groovy

But nothing to stop getting in now if you know what you are doing!
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