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ROS Extension of Blue-Sky Web based Development
Environment for Distributed Embedded Systems
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Abstract: We extended Blue-Sky that we are developed, to support ROS that is a robotic framework,
featuring the web based development environment for distributed embedded systems. The ROS is a
framework based on publish/subscribe messaging model. Whereas, Blue-Sky has a different messaging
model with ROS. In order to solve the problem, we extended Blue-Sky for enabling publish/subscribe
messaging model of ROS , then we collect the messaging data from roscore in order to reduce the
confusion among Blue-Sky and ROS nodes with tracing and monitoring the both nodes accessing
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1 Blue-Sky ® ROS #ERE T )V
Fig. 1 ROS Extensional Model of Blue-Sky
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# Flashing LED and getting the light
# sensor data for 10 times.
loop 10

lsn 172.16.4.103 gpio set 22 1
sleep 300

lsn 172.16.4.222 get a 3 0
sleep 600

1sn ros://node0/onLed  # /—K OFIIR0S
sleep 600

1sn ros://node0/offLed # / —K OFIHROS
sleep 600

end

# ED OF|filnode

# ED OF|/ilnode

2 AYYRIAVIZED ROS/ —RADT 7 AH

Fig. 2 Example to access ROS node in command line interface.

/%%
* Flashing LED and getting the light semsor data
% for 10 times with API oriented function.

*/

for(var i = 0; i < 10; i++) {

1_sensornetwork("172.16.4.103", "gpio",
Wget, "22v, "in);

Sleep (300);

1_sensornetwork("172.16.4.222", "get",
wan, mgw, wony,

Sleep (600);
1_sensornetwork ("ros://node0/onLed");
Sleep (600);
1_sensornetwork ("ros://node0/offled");
Sleep (600);

3 Javascript IZ2& % ROS / —R AD7T 7 & Af
Fig. 3 Example to access ROS node in Javascript

X 2 & BlueSky 2°5 ROS / —R 2 F|HTHHITH 5.
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skycoder DAYV R T A Vb FHT 5 56&, ros:///) —
R&Z/PEY IHT, tos®D/) —RENEY I ZIBETS.
BITIE, node0 {ZHWT onLed & offLed & VD h ¥y 7
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CFRILTIZRAAVYY RIZEDTT IV RATEI L NTE
% . skycoder T Javascript & F\ 27075 A DOH% X 3
IZRT. ZHE, Blue-Sky D/ —REHU AV Y RIZED
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5.3 roscore M5 DIEREVSHERE

roscore 5 BAFIZ B9 2 BHRIE%E 175 72017, Blue-
Sky ¥ —/\_EIZ Multi-purpose Handlers & IES NV R 5
% 495 . AHEEI roscore D XML-RPC DAY v K %
Blue-Sky ¥ — /S5 IO T 2 DIZ WS .

<?xml version=’1.0’7><methodCall>
<methodName >getSystemState </methodName >
<params ><param>
<value><string>/rosnode</string></value>

</param></params ></methodCall >

4 Multi-purpose Handlers (238U 7z roscore x4 % /N> R
) v 7 RPC OUHL AV R
Fig. 4 Calling Method of RPC Handling Roscore Added to
Multi-purpose Handlers.

B 412 ROS THW% XML-RPC DL AV v R fil%
AT, ZDT—R% AKX =DV R VT T roscore 2
L, ROSD/ —R XML F—X% WF35. LT,
5D& 512 JSON D1 712 £ , Blue-Sky EFDOAN L —
IAKEFIL 728, skycoder IZHEIET S .

XML-RPC response data:

<?7xml version=’1.0’7>
<methodResponse><params><param><value>
<array><data><value><int>1</int></value>
<value><string>current system state</string>

</value>...</param></params></methodResponse>

converted to JSON-RPC

{¢“ETLog’’:{¢‘ros’’:{‘ ‘jsonrpc’’:{‘ ‘jsonrpc’’:
€€2.0°7,“‘result’’:{{‘‘params’’:{‘ ‘param’’:
{“‘value’’:{‘‘array’’:{‘‘data’’:{‘‘value’’: [{“‘int’’:1},

{¢“string’’:’’current system state’’}...}}}}}

5 Serializing the Response Data to JSON-RPC
Fig. 5 %7 —4% % JSON-RPC IZ£&#17 5.
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RIS, IVEY T A=Ay R E2EST2HIZ, ROS
J — R AEREIX 72O roscore PEEIL TWWR WG A
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6. FT{M
AT FEBRS & CFMIZ DOWTIHRRD .

& 1 ROS EBEiH

Table 1 Environment for ROS Implement Experiment.

System Name
ROS + indigo 1

Specification Unit

GUEST OS - Ubuntu 14.04.3 LTS 1
HYPERVISOR | + VMware Player v. “7.1.2” 1
NATIVE OS + Ubuntu 12.04.5 LTS 1

+ Intel(R) Core(TM) i7-2600
CPU @ 3.40GHz.

KUIZAY AT ADOFELRFERIZB TS ROS ERE %
A9 . ROS I indigo 2 KM~ > V21V A —bL, K
DZDDT —J AR—A%EMEHKTD.

@l

5

MEDE D O m[l

nodename

rosjava
Jrosjava/talker chatt /rosjava/listener

7 rqt_graph of ROS
Fig. 7 ROS @ rqt_graph

e 7—% XAR—2 1: nodename D/ 7 —% fERKL
nodename &\ J —R £% #1#{t$ 5 std_msg DIZ
RN AY 2 —VREEFETEZT ) r—Ya v

o T—U AR—2R 2: rosjava D/ r—IEAMEKL, T
7 A VM IZRBEI N T WS Talker & Listener O 7 7
Virr—vayv

roslunch X° roscore % EHX ¥ T, &7 —7 AR—A
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RTT of Extensional Library of Blue-Sky for ROS
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6 Blue-Sky ® ROS fii8EZ 1 75 ) 7 7 & A DG I FERFH
Fig. 6 RTT of Flashing LED Execution of Extention Library of Blue-Sky for ROS

TERT % .

K 2 Blue-Sky FEERERBE
Table 2 Environment of Blue-Sky.

System Name Specification Unit

Browser + Google Chrome 1
v. “48.0.2564.103 m”
8 Physical Embedded Device Nodes Skycoder | OS + Windows 7
Fig. 8 WHMRHIAHBEHD ) — R - Intel(R) Core(TM) i7-3770
CPU @ 3.40GHz
DT TV r—vavel#Hdsd. ZIT, MT7TOLIIC JAVA - java version “1.7.0_55” 2
rqt_graph T ROS / —R % £/’ 5. OpenJDK Runtime
Blue-Sky Environment(IcedTea 2.4.7)
e B e servers OS - Ubuntu 13.10
e m—— | - AMD Athlon(tm) IT X2 260
Processor
JAVA - java version “1.8.0” 4
- Java(TM) SE Runtime
Raspberry Environment
Pi oS + Debian GNU/Linux 7.8
(wheezy)
+ Arm (BCM2708)
JAVA + java version “1.8.0_25” 1
9 Blue-Sky D skycoder T ROS ./ —R DO # - Java(TM) SE Runtime
Fig. 9 Visualizing the ROS Nodes with Skycode of Blue-Sky Int.el oS + Linux 3.10.17-poky-edison+
Hdison - Genuine Intel(R)

ZU T, #2130 2 &5 I Blue-Sky DY A F L% i2H) CPU 4000 @ 500MHz
U, 7 =2 AR=2 207 7)) r—va v otz 17 KzMoAg | et | Android v 2.2 '
FA%, RIEET A 75D & AVTT S r—>a vk R [ Lnux Romel v. 220297
T5.

1) Blue-Sky ® ROS #55£7 1 751U % ROS D/ 75— ZAUZE - T, M8 DL D IZYHEIKAHIAAED LED
JIZBIT B “ib” I ANS . M 2T OIS D 2 & TEMER AL /2. X512, &

2) & 2 \ZRU 72 & 5 1T 100Base-TX T#:#iL 7~ Rasp- Y AT LD skycoder BIZE9IETY = AR—A 1L 7T —
berry Pi L CEIfEY % Blue-Sky DMLIAALERR ) — R I ANR—A2THERL 72 ROS D) —R %2 KR$T5 I »
FEDOLED % 2B DICAWTD T IV r—va vk TX/-.
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T4 77V L TE+RREREE FFoTwadE e Bbh
5. ERZ ATV LU THEMTHD L EZD.

X512, O—HINAEX YV T rqt_graph % RN RER
ROS OFIFBREIZBWTE, KARY —IVEFHHETE L
IZ&>T, 1VAN —)VETFIZT ROS / —R % KE§E 72
7T, ROS/ —RE&EARVAT LD/ —R ORKHIAEZIZH
L — AXHEE 475 ZE MNAIRRIZ AR o /2. Z AudoE BRI
BEI NZT N ADERR, BEDESIZEZ DT NA
A% B BETIIANTHR L EZLNE. TO—T, &
J —R OBEREBORRIEATHTHY , ZOHAITIXK
ENMBRETHD Z & WL KRS 7.

7. BEEMHR

ROSI6][7] D rqt-graph[10] & OS EdD GUI T ROS / —
R&afldd LT, TITHALAZROST IV r—va
VIZHBIT B roscore[ll] DM Ew I & L, / —R& LT
KRTHLDTHD.

EIEHIZ BRBI NZT N ABREDE ST ATV A
R OVERIETI, rqt_graph THIHT S Z & BNEEL V.
OB ARy b Py PEZ BIETH I LT, ToT DX
RBEZIFEZVEAICIEIOLD RHERETIEA T TH
5. VE—NTAZRNY T[T &2 VDL EARETH D
N, BB ZGEIIEEENEL W e, T—XiE
RIZBY 2 BRI E .

X 51T, rqt_graph &3 b T =2 IZEHHTE ) —R %
BEL TRV, 2y T =7 BIZEfES WD ) —R
FDBEIZ T 2 EEEBEREONEZ 50T, b —2A
PEANATETHS. T T, AV AT AT,
EEREZE GOZIEX, / —RK OBEHAIEETHY , M
ARV AT He 2y N T —2 OMi% HET S HENH D
IoT DFEEREE UTIRANTHE L BEXLND.

8. BbHYIC

KRIEFRENT D EAAAY AT A TE Web R — 2 B FEBRES
Blue-Sky ® ROS JEIED AL EEIZ DWW TR /2. Blue-
Sky IZKL T, ROS EDTFNA A% D 72 DHLES 47
VY, ROS DIREED AT LHERER SEIIL 7. 24Uk > T,
Blue-Sky 2 X % Web 75 7 ¥ RX— A DS/ FiTEREE
1T, ROS & Blue-Sky M/ —R O, RIEEE, &
FON L — A% BEMNZITD 2 & NAREIZR S 72, 550D
ML, ERMAICBT ML, JHoRYdI odE
BIOTOITSIVITVATLORETHS.
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