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21 EE&

R, BEERGINEFHIA

) T EZ& 554 Ubuntu,

(2) B5EH ROS IR ERE ., ROS LESBUSBE MG
http://wiki.ros.org/indigo/Installation/Ubuntu
(3) T catkin_make #9E ROS . (BHLEME, EEFEEEZT

$ sudo apt-get install build-essential

RLEREAMBETER. )
(4) AXHFF Python X INEE, FEZLE python-pip.

$ sudo apt-get install python-pip

22 R

T %[ RoboWare Studio Fx#ThR, Wi T#AY.deb XHRI T TR % . HAELIHHITIAT
PR
$ cd /path/to/deb/file/
$ sudo dpkg -i roboware-studio_<version>_ <architecture>.deb
Hr, <version>FRNMhRA S, <architecture>ZR =7 AIALIERZ S (amd64 4 64 fir
AR, 1386 4 32 AIRRAS) . FF<version>F<architecture>#E#k 4 2 5 XX {4HE BRI T] (V715 -
TEMA “sudodpkg-i " J5¥k Tab EEFIEXHE) . RES, RoboWare Studio £ B 7
<M FFHNE ROS 3%, THFIMLE.

0 jefF@T440: ~/apps/roboware

jeff@T440:~5 cd apps/roboware/

jeff@T440:~/apps/roboware$ sudo dpkg -i roboware-studio_0.7.0-1498640502_amd64.deb
[sudo] password for jeff:

Selecting previously unselected package roboware-studio.

(Reading database ... 925000 files and directories currently installed.)
Preparing to unpack roboware-studio_0.7.08-1498640502_amd64.deb ...
Unpacking roboware-studio (8.7.8-1498648582) ...

Setting up roboware-studio (8.7.8-1498648582) ...

Processing triggers for gnome-menus (3.18.1-8ubuntu2) ...

Processing triggers for desktop-file-utils (8.22-1ubuntul) ...
Processing triggers for bamfdaemon (8.5.1+14.84.20148489-8ubuntul) ...
Rebuilding fusr/sharefapplications/bamf-2.index...

Processing triggers for mime-support (3.54ubuntul.l) ...
Jeff@r440:~/apps/robowares I

5534
(1

[& 2-1 RoboWare Studio ZRif77 I &2
2.3 HZ&

T#H &EHH] RoboWare Studio 48 deb X, SRLETSREHZELRERT, [HRAS
WEMBES.

24 H#H
I E—%i, 47U T84S EHIE RoboWare Studio :

$ sudo apt-get remove roboware-studio
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e jeff@T440: ~

jeff@T440:~$ sudo apt-get remove roboware-studio
[sudo] password for jeff:
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following packages will be REMOVED:
roboware-studio
@ upgraded, ® newly installed, 1 to remove and 520 not upgraded.
After this operation, 294 MB disk space will be freed.
Do you want to continue? [¥/n] v
(Reading database ... 938739 files and directories currently installed.)
Removing roboware-studio (8.7.8-1498648582) ...
Processing triggers for gnome-menus (3.10.1-8ubuntu2) ...
Processing triggers for desktop-file-utils (8.22-1lubuntul) ...
Processing triggers for bamfdaemon (8.5.1+14.84.20148489-8ubuntul) ...
Rebuilding fusr/sharefapplications/bamf-2.1index...
Processing triggers for mime-support (3.54ubuntul.1) ...
jeff@raae:~s ||

25 B

IR— (%)
BE B,

2-2 RoboWare Studio 1%

B REEA A Ubuntu BER, FTFF Dash, 3 Z“roboware-studio”,

AR BEEm R, FTFELE, T

$ roboware-studio
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31 ARHMALIER

311 SIETHEX

AXGDSRE, Rf FELEX" 2 (SuEF X - IETEX" ) | EEREH
EHETEX®FR, “catkin ws”, NS EIE— 5 A catkin ws” THEX, HEREREEE
%%%‘DO

RoboWare Studio

RATH LI,
TRIMFK
BIE— P HRTF,

BT

K

3-1 RoboWare Studio ¥R HE

catkin_ws - RoboWare Studio

B 3-2 BIESEAR catkin ws T{EX

3.1.2 FTH/XAITHER

EXMFE, sF FTAIEX &9 (REF X - FTATHERX ) |, BFFET
FEIROS THKX, FTARMTBRERBEEERED.
W X - KA IEX" | RoboWare Studio 3% HAAY LIEX FFIR BIXID S .
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Vo XCHF(F) WEE(E) (s) EE(V) #%%I(G) Wif(D) ROS(R) EEEI(H)
iS4 (N)

Ware Studio

BRE(S)
SEH(A

& 3-3 % ROS TEX
3.1.3 EIEZROS &

LA E ROS TEXTH “srce” , EFE “TEROS " , MABRRRAKFENA
R,
“my_package roscpp std msgs”

LS, SEIERA “my package” . [X “roscpp” F1 “std msgs” A¥kHAY ROS &,

(12
FTAFMEN R
TELRPITH

E-L]]

EXFRPER

HEREE

Eag
ik

%% Cir+Shift+P
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catkin_ws - RoboWare studio

scpp std_msgs|

catkin_ws - Roboware studio

MR AR -

3-4 GIEEZ A “my package” , fik#fih “roscpp” . “std msgs” FJ ROS
3.1.4 FMFFOENEEEFEER THITXH (ROS T =)

LEAEHEROS BEXTH “sie” |, EF “HECPPIEXMH |, AXHRE, SEE
g, SEHATIIER

e N F FH e S

- N B # 0 T AT A T
N FRPEFRE, NS EE—NS5 CPP X 4R B AENISHEZEER T IT3XHF (ROS T R),
Itk B CMakeLists.txt XS B EH .

B2, A#~T ROSEHEHRXTH “include/8BR" |, ®EFE “FELH , Ho@EEE
A HTARM,
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catkin_ws - Roboware studio

MR
FTFFFREERISIIF R
ERRAITT

-1
Cirl+Shift+P

EXHRPER
s

i
il

catkin_ws - Roboware studio

“\ Debug

catkin_ws - Roboware Studio

“, Debug J&:

3-5 ¥R CPPIECHF, FHAMATHMITXH (ROSFHR) , JHITXHRRIAS CPP XHFREH
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3.1.5 N C++RAMBBIZSEERESR THITXMH (ROS T R)

A%RE ROS BAFXTH "src” , i FriE CPPIEXM |, AR (1A animal”)
RTEERE, IEBEHUTIR:

-my_libraryl

n

-my_library2

-my_executablel

e N B\ H b B S AR

~ha N E|# 49 5T PAT A F
H A my libraryl, my_library2, my_executablel J§ B B FYEFM O HFT3XH (=) . IR
A, EEXNAIFE (40 my_executablel) , CPP XHHR7RANZ] my_executablel BT I

. BT CMakeLists.txt X< B E #H.

my_executable1.cpp - catkin_ws - RoboWare Studio

oo G my_executablel.cpp X

SFRMUR
FTFTFERISI 3%
TELRPITH

L]

EXF R ER
HHEE

ERE
pilles

178,716 FH4 UTF8 LF C+ @

my_executable1.cpp - catkin_ws - RoboWare Studio

oo G my_executablel.cpp X

D animal

178,716 FH4 UTF8 LF C+ @
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my_executable1.cpp - catkin_ws - Roboware Studio

“\ Debug

{78,316 Z#4 UIF8 LF C+ @

3-6 FEZ K animal”fy CPP 30f4F, FARME| “my_exccutablel” TJHFTIHH
AINTERE, B8 CMakeLists.txt XA A EHNEH, WA TR,

CMakelLists.txt - catkin_ws - Roboware Studio

CMakeLists.ixt %

_EXPORTED_TARGETS}

710,72 =H:2 UTF8 LF CMake @

3-7 CMakeLists.txt X+ Ba1 E 3

3.1.6 #fil message/service/action

RS TEBXMEE (AN“my_package”) , HEIFE HE Msg X3k | HE Srv XfF
koo BTEE Action XK T4 AIEIEE message. service, action XK, AEATEN
AR T H0 message. service. action X {F, IkHF CMakeLists.txt X< BN E#H.
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my_executable1.cpp - catkin_ws - Roboware Studio

“. Debug LA o 3 - € my_executablel.cpp X

b
HEESNRE
AEFE ROS &

it -

HEE Action X#F&
FE2 Launch X%
i Cg SR

R C++ ROS TS
2 Python ROS Him
SRR Coe 3

BN
XK
FTRREERIS IR 3%
ELR IR

€

EXHRBPER

HiblEE

711,72 =i#%:4 UTF8 LF C+ @

B 3-8 BIE“msg X {3k

@ Maplnfo.msg - catkin_ws - RoboWare Studio

“\ Debug A o 2 - ¢ : T CMakeLists.txt © Mapinfo.msg ®

73,52 Zi&k4 UTF8 LF MSG @

3-9 GIEZ H“Maplnfo”f message X

3.1.7 MEIERX
B, EEWEEN. £F N THEIET o HERF

3-10 ML
H 1, Debug 1 Release #£ 1173 AR G R AR A& 0 AR, BOIASETT N AR E .
WA ‘“isolated” HYIEINFR~F FH“catkin_make isolated”fip S HTHE, T H “remote” FYIE I
RRHITIZIEME, “Remote Deploy” TR BN MR MBI ITEY, X FZEEFAL
MEASBLAET—D "ZREFRERX" NA, TSR D FIHTIH R,
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SERMERINERFEE, SHERESIRAMMNEERE, SEHF ROS™ - " RIT
EXNARAR ROS 8., MEBSEME, REEEREOTAN ROSTE FEOSERY
B TEX TErBE K ROS AR T &5k,

®iF EEF - WY U B B0, ERMEREER. ENEIETHIE
=, #{E ‘CTRL ®FSTHiERET, BUBEIERIENNAE.

my_exesutablet.cpp - catkin_ws - Roboware Studio

AR ° B -1 € my_executablel.cpp %

ETRENHRES

712,901 =4 UTF8 LF CH @
R EEREEE
HH(F) #RIE(E) EEE(S) EE(V) FE(C) jEA(5] ROS(R) #EEN(H)
my_executable1.cpp - catkin_ws=Ral

“. Debug v

1517 rqt-reconfigure (F)
1E1T rqt-graph (G)

EFTIR 2N roscore (C)

712,511 =S4 UTF8 LF C++ @

FEHMEE ROS - HEE”
3-11 #% ROS &
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) &&E(V) #3/(c) Ei(D) ROS(R) EEEA(H)

/are Studio
GIT(G)
8i(D)
Ros (R)

kL F(F)
ik Zen 22X [Ctri+k Z]

tNiwFEL1=(B)

15 HREEE(E)
tikmIEEERE(L)

tREMZH(R)
tRIEBIFR(C)

: "make -j4

711,52 =#:4 UTF8 LF C++ @
B 3-12 SEMEHTEERE
318 MEIEXTH—IHEIE

RIMERT, R "8 RESHMESILEXKTHAEE. IRRBHEEEDN—
PRENE, TARATER BHERENAEDRS. TRHE—NRSPIRRENENR
o LR, AMEEFENEERRA A" ERRIRTEZ UMBREFCHK. /o
“HE" 1%, RoboWare Studio RS AT EFIRSHEHITHE.

trxb - Roboware Studio trxb - RoboWare Studio

@ . “. Release

$7E2 Include XfF3%
R Sre X%
$E Srv XiT %
$TER Action X#F3%
373 Launch 32#F%
$i2 Cfg THF %

2 C++ ROS T m
#7322 Python ROS 55
IR C++ 28

4 ROS BH

HERIMF

¥ patrol_msgs B B AAINIRE
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trxb - RoboWare Studio trxb - RoboWare Studio

# N\ Release

#ile Msg T
FiE2 Srv MR
i Action 323
#iE Launch X3
FMiZ Cfg 3%

#ik2 C++ROS TS
$i2 Python ROS © 5
FECH+

¥ patrol_planner &% & A EFVIRTS
& 3-13 ROS BAVEFIRSRE
% patrol_msgs BJF0 patrol_planner €& B AENRSE, BRT ME %, WRS
%f patrol_msgs. patrol planner F-MEIFH{THEE,

trxb - Roboware Studio

#i2 Include i3
FTER Src MR
L Sv KR
e Action 3ZfFR
#7# Launch ST#E3%
HE Cfg X%

i C++ROSTH
#E PythonROS TS
B C++

3-14 BUH patrol_msgs €A RIRTS
BUH patrol_msgs SAVESIRSE, NERE MR #2{, MWIRSWLETESNRE
Y patrol planner B {THE
ARESTE—E%8, EBFEHERE ROS 8" E Y5 TEXMAE 84 TEmNRE,
REHERNNESXPE B8R T9E.
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trxb - RobowWare Studio

FTEE Msg 3FR
I8 Srv MR
2 Action SCHR
732 Launch %R
FiE Chg 3IF X

T C++ROST S
Fi2 Python ROS T8
R CH+ E

3-15 BUESEI LERATEE
3.1.9 FEMELER

MEZME, RFEEEREOTHMN ROS TR FEAORETRIH TEXTHEH
ROS B8R T RFI%K.
miff ROSHm" FEALMEETRA NSWHMBRERH#AITEE.

trxb - RoboWare Studio trxb - RoboWare Studio

# N Release

kaEIT [

&1 ROS T 05 B ﬂko a

EE ROSTI=

matt_«

3-16 FEMBELER
3.1.10 HERZm{ER
WEREE - ERLHREDN, UEREEOTNAFTAEMRZRE Q. EMLHRIAFT
FFE&1Z A LA ROS THEXIRE R, TEERZHPHITERDGSITIES.

o ST E A E O A LR TN E R LS, FHaE TRYIRPHNT K
SRl IR RES
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a XfH(F) 4iB(E) EiF(S) FE(V) #¥EF(G) W\iH(D) ROS(R) FEBA(H)
L ER(C)...

AIRSIEEE(E)

A

GIT(G)

18if(D)

Ros (R)

38 tH(0) [Ctrl+K Ctrl+H]
[alZ (P)

L )
L

W‘W

k2 E(F)

thi% Zen E [Ctrl+K Z]
tN#RFEL4=(B)

K5 HEH(E)
tNimigsEEHRB(L)
E&EBINMAEM)
thigMmA=(T)

ftablel.cpp %

NSkt i

1: /bin/bash v o+ I oA x

711,72 =4 UTF8 LF C++ @

B 3-17 TF “SER&in B0, HEER&ZEPETHSTES
3111 AR C++ERES

ARFEESRVUET, BHWEETUERFE A Debug™iRx, SEMWERAHTHEE (FiE
F“ROS” - “HE”) .

XA, | MMbize B B FRUE, TERIEKSREME L85
BH CH" o,

R AR ﬁéﬁa%” Bt N\REEESRUE, ZEA TN ROSTHR"
FEOH, %EFEROS B THEANT R, AMNSERERAE. K& AshiEl" LM
BT

R EESE RHATERBEETEASE. ff EESE BRETEREIRFIE
RS RE TN 25

17
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my_executablel.cnn.-catkin ws - RoboWare Studio

711,52 =H4 UTF-8 LF C++

B 3-18 AREEERUET, BEZETUERFER Debug” FHE

my_executable1.cpp - catkin ws - RoboWare Studio

£ ey G my_executablel.cpp X

4 @RS

Running command: "make -j4 -14" in

Eie g

B

.51 TH#4 UTFE LF Cer
19 EFHAET, BABEHREY O

my_executablel.cpp - catkin_ws - RoboWare Studio

“. Debug A K <] G my_executablel.cpp X

it

-DCATKIN_DEVEL_PREFI.
-DCMAKE_INSTALL_PREF
ff/catkin_w:

o %

= =
% %
E g i

%
E

Running comm:

e
#

179,23 =4 UTF-8 LF C++

FE BN BSAREAERAS (www.tonyrobotics.com)
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320 &£ ‘ROS im” FTEAH, ®EFEROSBTHEITR

my_executable1 - catkin_ws - RohoWare Studio

CATKIN_DEVEL_PREFI
E_INSTALL_PREFIX

Running command: "make -j4 -14" in

E g i

4

321 1 "BRESEK B4 BAETSH

my_executablel.cpp - catkin_ws - RoboWare Studio

ATKIN_DEVEL_|
CMAKE_INSTALL_PREF

Running command:

E g i

4

179,723 =4 UTF-8

my_executable1 - catkin_ws - RoboWare Studio

% A Debug B G

5838

150] BURIEIR i Il

Running command
ATKIN_DEVEL_PREFI
CMAKE_INSTALL_PREF

FE BN BSAREAERAS (www.tonyrobotics.com)

4516K8 @

LF c+ @

4516KB @
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my_executablel.cpp - catkin_ws - RoboWare Studio

b CH++ A - Jen] G my_executablelcpp X i

_: <unknown>
", i, argvlil);

000000004013b9

377,91 ZF#4 UTF8 LF C++ 0
B 322 WEWAE, %F RaiER REFRER
3.1.12 AR Python JERES
mirAMmiatER B BFRENBRRE, BEXs&EA “Python” |
mEAMmaER FREER RfRHEANTREEIESUE, FTFF Python JER AL S,
REWS, =SHAKOMETH 98X LAsE% F5 @#7ER.

talker.py - catkin_ws - RoboWare Studio

» Python v & = : ablel @ talkerpy X
==
[C++ (remote)
Python
N
s

% rospy.get_time()

0SInterruptException

523,711 TH:4 UTF8 LF Pyhon @

3-23 IEAYET, B¥ifils#REN "Python”

20
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talker.py - catkin_ws - RoboWare Studio

P Python A o 3]

SInterruptException:

G talkerpy

Q040 110,711 4 UTF8 LF Pyhon @

3-24 ®EW S, SHFERUETHN B #%5AEH% FS 2R
3.1.13  FHNFBED launch X4

B AESGTBEEXMHEE (“my package”) , ®EF “¥E Launch X43£" o] gl
launch X3, SR/E, AB ST launch XA, B ASUHFRRAN launch T4,

RIET/E, A% launch X4, #%#F “3=%T Launch 34 BT, RoboWare Studio = Bz
FTH SR FiE 1T launch X5,

my_executable1.cpp - catkin_ws - RoboWare Studio

@ LA o 3N ] G+ my_executablel.cpp X

N W a

HGEETIRE
HWERE ROS B
i Srv X%

T C++ROS ©R
#i2 Python ROS B =
IR CH++ 25

my_executablei.cpp - catkin_ws - Roboware Studio

AR © I o] €' my_executablel.cpp X

W o a

ITRAEN R
LT

EXHRPER

3-26 #HE launch X4

21
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robot_mapping.launch - catkin_ws - RoboWare Studio

“. Debug AAIE - I - G robot_mapping.launch X

W oa

h
robot_mapping launch

FIF LD
FIFFRTIERI R
TR

ERELLFITIES:

L)

HHREE

& 3-27 =7 launch {4

robot_mapping.launch - catkin_ws - RoboWare Studio

E A Debug v B o# G myex el.c robot_mapping.faunch %

ROS_MASTER_URI=http://127.0.0.1:11311

d
p arted with pid [21658]
process[urg_node-2]: started with pid [21659]
ﬁro:ess[hector,mappmgf started with pid [21660]

5,711 F#2 UTF-8 LF XML
3-28 launch X &AL i IR T

3.1.14  #4iE~/.bashrc X
EFEFEEROS — FTFF~/.bashre U BN FTFF F 4R %8 . bashre 14,

E3E(S) EE(V) %E(G) i@El(D) ROS(R) #EN(H)
E2(B)
my_execul:ablﬂm_
roscore (C)
RViz (R)
rqt (Q)
rqt-reconfigure (F)

“ Debu R
iBfT
argviI{

iE{T rqt-graph (G)

FTFILI2 IR ~/.bashre 325 (0)

2 I roscore (C)

tablel.cpp
1

FE BN BSAREAERAS (www.tonyrobotics.com)
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@ .bashrc - catkin_ws - RoboWare Studio

:SLD_LIBRARY_PATH

TH
:$PYTHONPATH

3-29 $THFH4R4E~/ bashre XX fF
BN, EERBHRESHE, tho%iE “ROS-#TFIZiEis.bashre X4 |, EITHHER
I FENRE LBy bashre SCMF, ERMSERUEIR Cul+S Sk 7 AR 7RI O] SEIE R R 7T

32 IEERHALRER

321 BB SSH AL HEER

Bk, EARMITEN A ARG, FTHERE, HhiTHd
$ ssh-keygen
—EHREFEEFERINEI, S7E~/ssh B3R TAERL id_rsa 1 id_rsa.pub WA, RE
id_rsa.pub & HZIZEITEAN
$ scp ~/.ssh/id_rsa.pub username@ip_address:/home/username
Ht username AIFEITEALA %, ip_address AITFETHEANLY IP #llt, B TR,
jeff@T440: ~
jeffarado:~
Generating pUD OrTVaTe rsa key pair.
Enter file in which to sawve the key (/home/jeff/.sshfid_rsa):
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in fhomejjeff/.sshfid_rsa.
Your public key has been saved in /fhome/jeff/.ssh/id_rsa.pub.
The key fingerprint is:
83:58:d8:bb:5a:18:7c:f7:a2:d4:fd:72:7d:d3:e9:04 jeff@r440

The key's randomart image is:
+--[ RSA 2048]----+

%_

I |

I o |

I . 0 |

| .00 |

| ++5 E |

| o+ + .

| +00 .o|

| + . .... oool

| 0. .0.|

frmmmmmm e +

jeff@T44B:~€lscp /home/JeTT/.ssh/id_rsa.pub odrold@l92.168.100.117: /home/odroid |
odrold@l9z. 1987 . Tus

id_rsa.pub 168% 391 B.4KB/s 0O:00

jeff@rddn:~5 |

330 FEAMITENERTA, AP NIRRT EN
FAASAH id_rsa.pub FENEIZFEITEN /G, SSH EREFIZFZFITEMN]
$ ssh username@ip_address
H A username AIIFITEAN S, ip_address AIZIEITTEALAY IP Ml
BXE, ¥ id_rsapub MIXHAFEMEANEIZZETTEYIAY~/ ssh/authorized_keys L
23
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1, FHER authorized keys XHFAIANBR :
$ catid_rsa.pub >> ~/.ssh/authorized keys
$ chmod 600 ~/.ssh/authorized keys

odroid@odroid: ~

jeff@r440:~4 ssh odroid@l92.168.100.117
odroid@i9sz. 1e8. 5 password:
Welcome to Ubuntu 16 04.2 LTS (GNU/Linux 4.9.27-35 armv7l)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Sypport: https://ubuntu.comfadvantage

180 packages can be updated.
8 updates are security updates.

Last login: Thu
odroid@odroid:~S
odroid@odroid:~§
odroid@odroid:~S

3-31 ExEFIEEITEN, BFAFAXETS A authorized keys FA&BSAEANBR

LB, BERTIBITENMETHAEN, E Tk, BITJEE RoboWare Studio

HIZBIFR S TERIEK.
3.2.2 {EBUETEITE/etc/profile

Bk, BERLEITEY

$ ssh username@ip_address
Hrh username AITFRITEA A, ip_address AILFEITTEAAY IP Hodik,

BxE, UI#E root AR, & ROS IHETZEEE TS AEl/ete/profile SLIFH

$ sudo su

$ echo "source /opt/ros/indigo/setup.bash" >> /etc/profile
FHFRERE, ~BIFH ROS BA A indigo”, WTHERAERANEZIRENT ., =
BT PR

root@odroid: /home/odroid
Jeffaras0:-S

Welcome to “27-35 armvTl)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https:/fubuntu.con/advantage

180 packages can be updated.
@ updates are security updates.

Last login: Thu Jun 29 88:25:25 2017 from 192.168.100.100
odroid@odroid:~$ sudo su
[sudo] password for odroids:
root@odroid:jhomefodroig,.icho "source fopt/rosfkinetic/setup.bash” >> jetc/profile I
root@odroid: /homefodroi

I

A 3-32 BRERITENFRERETE
3.23 ZESHEE

Ja& RoboWare Studio f§, a7 “ZRESHEE" 1%, ACKEBIZZEITEY] IP H#hit.
TRRITENA S, AMITEYVIZAXN. ZEITENBERESE, W TR

24
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my_executablel.cpp - catkin_ws - RoboWare Studio

R © 3 {tb: G my_executablel.cpp X

WETENRARISY

WATRAELRITEVNTBBE
3-33 mESHEE
WAZRE, AR TZESHNEE.
324 ZEHRE

ERZEESHEER, BHRTZRERE.

Bk, ERFREERUET, ©EHF Remote Deploy”Imf2ABBLEM, ~EFIRAMAVIEH
HITIEFEHRE . RoboWare Studio & HFI BN TEX RERBEBEIZRITEN VIS EH
ZFT (BERL—TNZESHEE #ITZEREBRZMNRE)

AIRBESBLREY, £ TARSERRSEE . BEXME, SERE " H0ERTE
LIRS B (Deploy Finished!) ,

25
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my_executable1.cpp - catkin_ws - RobowWare Studio

. 4. Remote Deploy AR o I o G my_executablel.cpp X

main(

» Ml inc

» Bl laur| Release (remote isolated) printf(
Remate Deploy A
W INFO(

EFIRTEEBBIE I “Remote Deploy”

LA o I - €+ my_executablel.cpp X

main(

a[5]

RTEATREHTIZERZ

ETARSERTEAIZRERE

my_executablel.cpp - catkin_ws - RoboWare Studio

“. Remote Deploy LK c 3 o G+ my_executablel.cpp X

1ink o i a txt" pointing to
netic

710,77 ZH:4 UTF8 LF C+ @

EIEIBB IR TR
B 3-34 niEgE
3.25 iITEHE
SERIERERE R, BN #HETIREME.
B, ERFEEESRUET, %£F Debug (remote)”#EEI, KFFIFRAMAVIRAFT
LFEHIE . RoboWare Studio ¥ MEIES A EFIEITEN, FAE MY " BOETHERS

26
FEARYI BB AR ARAS (www.tonyrobotics.com)



RoboWare Studio Z{HEEAFM (www.roboware.me)

my_executable1.cpp - catkin_ws - Roboware Studio

EE A Debug (remote) LAEE o B . G+ my_executablel.cpp X

main(

ROS_INFO(

EFIZFEMERIT “Debug(remote)”

RETRARITIRERE

¢ -DCMAKE_BUILD_TYPE=Debug

11 -G Unix Makefiles" in

"make -j& -18"

710,77 ZH:4 UTF8 LF C+ @

ZEMRESER
3-35 miEME

3.2.6 iITEFE

EREMERME FESEREO0THMN ROSTE FEOSBRTRTER TAME
# ROS B R =TI,

=i “ROS H&" FEMOLMERHA NEMREHEERH#TEL

AURFEIR S 9FE R, Ei%%ﬁ%ﬁk%ﬁ¢@%ﬁﬁmm@%ﬁ IES
BERZEMEER, SN, WERAMGES
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my_executable1.cnn - catkin_ws - RoboWare St J my_executable1.cpp - catkin_ws - RoboWare Stu

=\ Debug(remote) v ) 4% G my R ebug ( e) oo G my

0o a 05 B8 o¢a
3 3

AEROSTm AEROSTR

B 3-36 BETEMELER
3.2.7 ZEIFR
SEREREMEE, THMERER. BT HREES L5 Debug BRIITEME, TE®
¥ “Debug (remote)” MEIRXII, A THA ‘ROS PR BOFIRNIZEERBMH R,
WTFrs

my_executable1.cpp - catkin_ws - RoboWare Studio

4. Debug (remote) v ¥ I3 €+ my_executablel.cpp %

712,711 FH:4 UTF8 LF C+ @

3-37 “Debug (remote)” 9 EIX I NI B FT =55
XA, SR E BfRENERRE, TIUERIERsEME £ 851K
B “CHt(remote)”
RIEEEFE ROSHR" BAFRMNH R, #TzEERET, XSRS ARMIER S ERE
[E,.
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my_executable1.cpp - catkin_ws - RoboWare Studio

B C++ (remote) ¥ o SEn| G my_executablel.cpp X
C++ .
C++ (remote) ‘
Python *‘

3-38 AIFRAET, AR EsN%E A“C+ (remote)”

my_executable1 - catkin_ws - RoboWare Studio
“\ Debug A K <] C
XHERE

ST BRI

PR LAAE

4516KB @
3-39 MFEERMN TR, RIET#HTER (5ARMIFR T EER)
328 ZEMB/ME—IHZAE
BOAER T, BEHSE S THR THFE SHBITR . NREREHBHPL
—A S, TARREESE, BREENEFDRE. TANE— RS QIRE HED
IRZS. UBE, #H{TEER, RoboWare Studio RSB ATEFNRASNE B ZEEH.
maqtt_client_pub.cnn - Erxb - RoboWare Studio

&%/ G- mgtt_client_pub.cpp X

22 Include 32#E%E
TR Msg X
e Srv MIFE
32 Action 3ZfF3%
I Launch ST#E%
e Cfg 3%

T C++ROSTH S

3-40 ZEFB—NHEZITE
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‘52|Kiﬂl7f’ﬂ_ﬁ‘t7l‘ﬁﬂ HRE-NHESNESEN, Rl HWE R RENL4ATE
RSN BHITHE . ERAABNESRESE, WEEIRRES (RIS ST
EERTS) o éﬁﬁ’ﬁ@%ﬁk?ﬂhﬁzﬂ]ﬁ(w R MWE iR, NS HE TIEXRAAT
HBHITIHE.

3.2.9 mFEBEN launch X

A launch XX, ®F “fEifEF 41 L1547 Launch 34" , RoboWare Studio = 7E &A%
g BN EENAY launch X, FEERZ R FRER“Ctrl + RIBR L 1FIETT,

mapping_new.launch - trxb - RoboWare Studio

G

name="use

FIH 2T
FIFFERTERSZIE R
EERIRPITFF

3-41 /&%) launch X4

mapping_new.launch - trxb - Roboware Studio

“. Remote Deploy % G mat

with pid [12047]
/192.168.100.117:11311

settlng /run_id to 74d3bfd5 5cag9-11e7-9¢50-001e06305bb4
with pid [12060]
]

Pmaster S0:31 @0AO F25, 011 T2 UTF8 LF XML @

3-42 Launch XA E B &% BT
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mapping_new.launch - trxb - RoboWare Studio

“\ Debug (remote) v {F % € myt_client_pub

process[master]: started with pid [19548]
ROS_MASTER_URI=http://192.168.100.117:11311

setting /run_id to fe449956-5caa-11e7-ba97-001e06305bb4
h pid [19561]

started with pid [19565]
with pid [19575]
i

exit

Dmasterr 0131 Q044 72,911 Tms UIrs - ANL @

B 3-43 FTEHEMZLIm Cul + & 1LiETT

33 €I C++/Python &, £ES

RoboWare Studio $Z{£ €% ROS 15 &2 (C++#1 Python) [} SFICIEXK R SHITNEE. B,
BT ARER, EFEAdd C++ROS Node”, “Add Python ROS Node 5] 733l €12 C++15 = Al
Python 5 & 3 f4, 1E#F“Add C++ Class” &I o] Il @ —> C+2E 3014,

my_executablel.cpp - catkin_ws - RoboWare Studio

£ o B o C- my_executablel.cpp X

¢ o

REAFEDRE
SRR ROS &
R Srv SR

IR Action L%
P

M
MR
IR R

3-44 R, KUERS
BE, SIS, /\HET IR N AXH, BF—MTEE (sub) AI—PNE
mE (pub) X, i, BEFZCIE—NBAchatter”fy CHHTHED =, AREZERE
“Add C++ ROS Node”f5, ZERANEFRH N “chatter”, ElZFEf5, RIT/EizE8 src BE TEIE
— chatter_sub.cpp SXCfFF1— chatter J)Ub cpp X, XH=EHARINT SR, TTHEF
EHRB, £, HERNRBITEET R, RHEHHE ST chatter_pub.cpp” Ml Bx AP 7T,
CMakeLists.txt N RS EHIE .
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chatter_sub.cpp - catkin_ws - RoboWare Studio

€ cha G- chatter_sub.cpp X

ROS_INFO( "I heard

main( arge

ros::init(argc, argv, "chatter”);

ros: :NodeHandle n;

71,71 BIRFEKE4 UTF8 LF C++ @

& 3-45 EUE chatter 5%

FIE, €I Python T mff, /=& — D sub.py” i | XA —*_pub.py” TR X
%, FEFERTAREB. £5E, BAFTENT MR,

I CHHERPRECET S LRIER, i, GRS A “animal”fy2£ A fl,

B, BELATESR, #FEADdCH Class” ; RIEHWAZKS animal ; ETK, ®FS|IH
ZENTRTE  REEEZEH, S737EHFIEA include/<package name>{{ZF0 src B
2T A 7= animal.h Sk 3C4H] animal.cpp JEX 4, FFBENE CMakeLists.txt, 20T E R,

chatter_sub.cpp - catkin_ws - RoboWare Studio

HE A Debug AR o I o G+ chatt Cf G+ chatter_sub.cpp X

D aE o a

REREDRS

BEFTE ROS B Callback(
FER Srv 3R ("I heard
e Action X%

2 Cfg MiF &

I C++ROSTE

st
TR
FIFTRREERISL I %
ELRPIIT

BRI CHEES

32
FEARYI BB AR ARAS (www.tonyrobotics.com)



RoboWare Studio Z{HEEAFM (www.roboware.me)

chatter_sub.cpp - catkin_ws -RaboWare Studio

chatterCallback(
ROS_INFO(

+ chatter_pub

G+ chatt main( arge,

CMakeLists.txt - catkin_ws - RoboWare Studio

G

_EXPORTED_TARGETS}

animal.h

_EXPORTED_TARGETS}

7214, 512 2 UTF-8 LF CMake @
SEAk animal 3161
N animalh
animal::anim

{ animal(
Iy

animal::~anima
{
b

animal XX HRE
& 3-46 g%
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34 HHEEHEKE

RoboWare Studio B4 0] F7{EMSHITHEXETNEE, MWaEtWNAXLHBAAEE. TE
XEEURETIRES., &F “XH - g - %85 NUfTAEERmE.

settings.json - catkin_ws - RoboWare Studio

“. Debug A o 3K - ] [ settingsjson X

"editor.renderwhi

710,32 =4 UTF8 LF JSON @

& 3-47 RoboWare Studio &k {48 1E 1 & 5 &
3.5 ROS fr < ERALTIR

3.5.1 roscore, RViz, rqt. rqt-reconfigure, rqt-graph Ezf
EFEFh, %#F “ROS-1EfT roscore” . “ROS-izfT RViz' . “ROS-i={7rqt” . “ROS-

,—

& 17 rqt-reconfigure” . “ROS-1= 1T rqt-graph” o] 435l 25f) roscore. RViz, rqt. rqt-reconfigure .

rqt-graph,
BN, EEBWEESHE, BUERF “ROS-E{TIEFEiH roscore” K BaTiEH] =8
4 roscore,
EE(S) BE(V) %¥E(G) WiR(D) ROS(R) ZEEI(H)
3 (B)
my_executable1  fT7F ~/.bashrc 3Zf¥ (O)
1517 roscore (C)
1517 RViz.(R)

BT rqt(Q)
B 2reviid

iEizrat-araph (G)

F1FFiERR IR ~/.bashre 325 (O)

BT 2R roscore (C)

utablel.cpp
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g

Filter key: occdist_scale

oscillation_reset_dist

Collapse all Expand all escape_reset_dist

¥ move_base escape_reset_theta . .0 [1.57079632679
TrajectoryPlannerROS

v global_costmap
inflatien_layer vtheta_samples 30
obstacle_layer

static_layer
» local_costmap holonomic_robot

vx_samples 16

heading_lookahead 0 (10

escape_vel
dwa

heading_scoring
heading_scoring_timestep 0.0

simple_attractor

Refresh
R y_vels 03-0.1,0.1,:03

(System message might be shown here when necessary)

3-48 2F rqt-reconfigure
RTEMMWAFER ROS” EfR# A ROS fE, W& B EMEE/ TR/, UEE
LTENEIER/RS . REHEENRERRTHTHE. BRI, 88 BERASEI DR
IREBERALEAEETHTR.

catkin_ws - RoboWare Studio

3-49 #H A ROS #LAE
BERNMER/TR/RSER, AELENEE/ RS EIR, MUEEHENNES, X
EHTER R EEIEEA KR EBIER.
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catkin_ws - Roboware Studio

B 3-50 BEEERRANKEESR

1: /poseupdate

3-51 MEEBREKHEBIER

3.5.3 rosbag it 518K

I.1E%

W E—TFrR, SEAMMNIAF2AY “ROS” Bk, # A\ ROS M E G, BAESNTEM (Active
Topics) #:%, NSBRYFIIEELBHIER. LLE, B UFE M rosbag TEXN Y FI A HAE
AHAITIE

MTEFR, BESE %K ROS EH" ZRATHTIER. BIABRAT, SXHBFT
BEMERHTICR . MRBFICRHEPN—ADRE/MER, WETINRE Cul BHER, =
HTRAAEBHRTERE, TREFEBSRT 1% ROS E@®” %5, BRI XNk AyiER 1T
1E3%X.

1EKHY bag XAFMERFEALB THERMRER, XHFRRAYRIRE (FBHRIT)

“yyyy-MM-dd-HH-mm-ss.bag” , iCF{ES7E RoboWare Studio BY&E & imdsT, Bk, o
AT &R R iR Crl+c R EERIF LHIT R .
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catkin_ws - Roboware Studio

3-52 117 rosbag i & HRIATNIER

p femd vel

b finitialg

p fjoint_states

¢+ /map

Imap_metadata

Imove_base/NavinROS/plan
rajectoryPlanner

/parameter

4
4
4
b
b
4
3 arameter_Lu
4

4

EFEZNTRICKM Topic

catkin_ws - Roboware Studio

1: rosbag record

R B Cul B T
353 EF—AHEMER (JRME Cul @ERITEE)

FE BN BSAREAERAS (www.tonyrobotics.com)
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11 . #BiX

REEZMRZEEZIFFEERAE, ATEXRBEFTERE bag X, ARSI
%, EEFEREWN BAG X RITTHEBUE Y bag S, BRI R ARM L miHTT, Hlibt
] PUBIE R 4 L i iR S Ctrl+e R EE SR 4 L 3

FTREIMA
FTHARER R
LRI
IEFELATTELRR
=5

HHIREZ

EaE

R

catkin_ws - Roboware Studio

3-54 &N bag X
3.6 ROS BETHEE

7 05.0 fJRAS, ROS BEEB/BE TAMT ALY, JAETRAENAREREPIEE
“ROS 61" AL EEIEELH. RoboWare Studio & BN RS ROS fRA, FH5
HILHRAXN N A FTH ROS B (BRELREMALER) . HH, TIYJ#H% ROS & (packages)
FITE (meta packages) LI, BRABARIIFR. AAMXAETHABSZRTEER.
TUEEENHERER RTENATHAENEETH., ST RATRES, 3
HIA LR TINIFEER LR TMABRANED, RASENAA apt-get ZRIEHH
ROS B, ZEMNENEITATHEHEEEENEE, 1512 EHZ ROS 8, HEH AL ]ER ROS

RELEFBIET.
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catkin_ws - RoboWare Studio

adhoc_communication

The adl

INSTALL

\BE manipulat

UNINSTALL

INSTALL

ackermann msgs

s for ! rmann

INSTALL

FTFF ROS B 188

INSTALL

UNINSTALL

abb_driver

UNINSTALL

abb_irb2400_moveit_config

%% ROS B (packages) S{JCE (meta packages) IR
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catkin_ws - Roboware Studio

INSTALL

INSTALL

move_base_msgs

/jwikLros.org/move_base - catkin_ws - Roboware Studio

:E O httpuwiki ros,

3ROS.0org  wosrsmmanios

Documentation Browse Software

jon Forum | Service Status | Q&A answers.r0s.0rg

INSTALL

move_base

Documentation Stalt

elecic  fuerte  groovy hydro  indigo jade JESIE

rot_planner | clear_costmap_recovery | costmap_2d | dwa_local_p!
| move_base | move_b: msgs | move_slo nd_clear | nav_core | navfn

navigation: amdl | base_local_planner | car
fake_localization ser
| robot_py very | voxel_grid

se_cki | rotate._r

Package Links

PaCkage Summal’y Code API

Tutorials
i
The move_base package provides an implementation of an action (see the actionlib
package) that, given a goal in the world, will attempt to reach it with a mobile base. The
move_base node links together a global and local planner to accomplish its global
navigation task. It supports any global planner adhering to the
nav_core::BaseGlobalPlanner interface specified in the nav_core package and any local
planner adhering to the nav_core::BaseLocalPlanner interface specified in the nav_core
package. The move_base node also maintains two costmaps, one for the global planner, and one for a local planner (see
the costmap_2d package) that are used to accomplish navigation tasks.

Dependencies (22)
Used by (9)
Jenkins jobs (9)

(S - Maintainer staius: maintained
« Maintainer: David V. Lull <davidvlu AT gmail DOT coms, Michael Ferguson <mferguson AT fetchrobotics DOT com>

move_base_msgs

//wiki.ros.org/move_base - catkin_ws - Roboware Studio
DERE D http:/wiki ros
elevator_move_base_pr2
About | Support | Discussion Forum | Service Status | Q&A answers.ros.org

INSTALL

Documentation Browse Software News

move_base
elecric  fuerte  groovy  hydro  indige  jade et Documentation Statt

navigation: amcl | base_local_planner | carrot_planner | clear_costmap_recovery | costmap_2d | dwa_local_pl

i nrlizatinn | alohal nfannor | man conmr | masn baea | moun bacn meae Lmoun_clos and alaar | no aor | nafn T

INSTALL

BH—RRK
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catkin_ws - Roboware Studio

adhoc_communication

INSTALL

UNINSTALL

abb_driver

UNINSTALL

abb_irb2400_moveit_config

B —BEE
A& 3-55ROS @ &IER

37 RWBREX

A5k B2 RoboWare Studio FTilE X f9—LeRADIEAR, DI EZRERADATBAX K AYE]
%, 1T Tab 8, RESRSEINNENNMZTERL, ARERBEERRBRITMRAME
SHEEE. 5—REESF[FENE, RoboWare Studio FEYRAL FBRIEXFSEIER. U
C/C++hy for 1BER A5 :

A Debucv I} &% G+ hellocpp ®

7E cpp XA for BISK
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Debuc ¥ 4 &% G+ hellocpp ®

main()

A Debugv i i G

x = 0; index < count; index++)

AR ENAERAEE i £, BEEA index AT HETH 5| EE02E A4 index

# #% G helocpp e

main()

; index < count; index++)

FRE Tab 8, HAREMELIERM, REXITRIEMEITEHE
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A Debucv I} &% G+ hellocpp ®

- e_t ndex = 0; ndex < 1000; ndex++)
4 @l hello

b Ml include
4 fm] src
G- hello.cpp
20S_TINFO("Hell
urn 0;

BRI Tab 2, AAREHEME T HENE, REELLZENGE
B 3-56 REBAE
T C++70 Python FEE AR T AAYRAD A ER

CHHEZS 4 POIVAEIE
#if #i
#ifdef #ifd
#ifndef #ifn
#else e
#define #def
#undef #und
inc inc
Inc Inc
typedef type
enum enum
union uni
struct stru
class class
namespace name
main main
if if
else el
else if ei

for for
do do
while while
switch swi
case case
try try
map map
string str
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vector vect
template temp
ros::init ros::init
ros::Publisher ros::pub
ros::Subscriber ros::sub
ros while roswhile

Python {5 & 4544 Xt R B4R

Py Py

py3 py3

ase ase

asne asne

asr asr

as as

fail fail

prop prop

ifmain ifmain

if if

if/else if/else

elif elif

else else

while while

while/else while/else

for for

for/else for/else

try/except try/except

try/finally try/finally

try/except/else try/except/else

try/except/finally try/except/finally

try/except/else/finally

try/except/else/finally

with

with

def

def

def(class method)

def(class method)

def(static class method)

def(static class method)

def(abstract class method)

def(abstract class method)

class class

lambda lambda
if(main) if(main)
async/def async/def
async/for async/for
async/for/else async/for/else
async/with async/with
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pdb pdb
rospy.init_node ros.init
rospy.Publisher ros.pub
rospy.Subscriber ros.sub
ros while roswhile

38 Vim ZEEE
WEHE 4w - Toggle Vim Mode” |, BIT] A B4R Vim HEER THTTIHR.

XH(F) ®iE(E) &#F(S) BFBE(V) #%2I(G) @H(D) ROS(R) #EA(H)
I:“ #H () nd49_base_controller_no
1k

, . WER)

£ 4 mum
£45()

LY $5R4(P)

5

EH(F)
Bi&(R)

EXHRER()
EXHFPEIR()

tIIRITIER(T)
tikiRiE#2(B)
Emmet: BFALES(X)
Emmet(M)...

‘lW

3-57 Yi# Vim REER
Vim fE4HEE A TR,
(1) ZFHRL L BRI (normal) | FAKER (insert) | A fTHRT, (command-line) |

AR (visual)

(2) ZFFwLAE, W 3w, daw, 2dd

(3) XIFELTRBUH IR,

(4) ¥/ 1 NEEERINGE,

(5) W& easymotion, surround, commentary 255 FiH{M,

(6) #Rft5 5 vimre KA Vim FLE IhEE.

T XM - kI - ®RE , FTFREEA, #ZE| “Vim Configuration” &Lk, RJ
o#tfT Vim SR E.
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settings.json - trxb - RoboWare Studio

- - SR
=

12

» BHARRER (4)

4 Vim Configuration (34)

ntroller

Pmaster 50i11 @0A0 -NORMALMODE - {722,719 ZH 4 UTFS LF JSON @
3-58 Vim SR E R O
Bilgn, FHPA “vim.easymotion” IR E K “true’ 5, BITIEF easymotion Tk (H
B, <leader>EMIBINEA V" ) .

maqtt_client_pub.cpp - trxb - RoboWare Studio
G o) ® G mqtt_client_pub.cpp X

LAFEE
cupancyGrid

current_map

scan_in){

I

ntroller

IC aternion ™ _orientatiol

y tor3 YP_position(YZg.yx Y se.)i sition.Y: L
master” S0:11 90 A0 TopicMan::scanCallback{const sensor_msgs::LaserScan: ... fT659,%5 =H:4 UTF8 LF C++ Linux @

3-59 Easymotion {41/ 8E 7~ 5l
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4 FAQ

41 WMEISAESHEH ROS THEKX ?

IR

(1) FFE& 1_E’] ROS THX, EEAWHNREATITATEX 1% (HEXEFE
Bt - FITATHERX") |, BFTHEREBEFTAHRE,

(2) 3FIHARA RoboWare Studio ¥JFHTHY ROS THKX, FEBITIEXREXTH
“vscode” X {4 Mikk, BITH TIEXENT,

42 wEFHTEHRGFHR ?

TZE & FHTAY RoboWare Studio %58 deb X4, SRLELBEZELENT, [HBRAS
WEMEBEE.

43 WMEERSTHIES ?
ERBER, SR XH-EETESRE”, FTHRE 4.

[ localejson %

i

4-1 EERERE X
"locale":"zh-CN"F 7R B A X5 H,
"locale":"en"FR R B AT,
B RCRTIER
BH5ERUE, E B RoboWare Studio BT A3,

44 FHEBIEXBET “BRIEARZE ROS THRX” .

TEEEE KN ROS MIETEASH . REZ ROS 7, BEALFTAAR B % T .bashre
XHEFRMATHE

source /opt/ros/indigo/setup.bash  (indigo ki)

=

source /opt/ros/kinetic/setup.bash  (kinetic i)

ROS IR FEREERATSREMNERE

http://wiki.ros.org/indigo/Installation/Ubuntu  (indigo hiz)

http://wiki.ros.org/kinetic/Installation/Ubuntu  (kinetic hfz)

45 IR “Linter pylintis not installed” .

BERE pylint, BERAFN RHLE “E&EFNTR. 1w AT
AT %

$ sudo apt-get install python-pip

TSR P i R 2 % python RS SIRRAIA root A5, 1BHRRIRTHIA .
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46 RRARG git lRAEAY[EE.

BEITR git. FTHBSTLE, PITUATHS
$ sudo apt-add-repository ppa:git-core/ppa

$ sudo apt-get update

$ sudo apt-get install git

47 RAH "test” WP ETLEEREE,
REWH ROS T EZRGFE D test, BUETFERT A,
48 MEIEPREEE,

XN TREANIYEE, MRGHIIEXRA ROS BHEASY, AMEENTIEXH,
ARG AESEMERE. N, TXAERRMENTACANENEBE.

49 #E. BERXANFIREERAE BRI

RoboWare Studio {k& ubuntu MIXHRGHANELNREEERNBRIF, B
ubuntu B XA M ERBI TTEIRBENAN/D, SBREEERLE BIRIFT. ABRIX ]
AFEIRE ubuntu XA BIEERS . FE0OT

155 F root A PR¥TFF X 4 /etc/sysctl.conf # 74w %

$ sudo vi /etc/sysctl.conf, 1] [ gedit S (&= X ALRIERS

$F| fs.inotify.max_user watches &I, 1&HENESFEHIEE, L2k 100000, =
J& ubuntu B ],

410 wESHRILTEWMA. EF. EHEH.

X2 4 RoboWare Studio 4hF Vim R34, U)# 2| L BARAN T, EXEFEFE SR
-] VIM REAR YR E S B REER .

4.11 gmiEmanfEtfTRIEE. BB ? R A E X HIRER ?

RIARRTHEIRIER A “Cul+Shiftr" EE'I%?%%%%“CHHAIH 7o JETRERAE
X, RERBEN - BRI - BERETR”, HEBE “[EIR7ETH FTE P RD
7, N EeRERHTEENX.
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