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Design and Implementation of a Testing Environment
for Internet CAR Application Software

KEISUKE UEHARA," HIDEKI SUNAHARA and JUN MURATIttt

Application softwares for InternetCAR are used in the special environment where auto-
mobiles are connected to the Internet. For that reason, the softwares are tested in actural
automobiles. Therefore, the cost for testing is very high. The mobel of the environment
for InternetCAR applications is constructed. The testing environment is developed based on
the model in this research. The testing environment consists of environment simulator and
automobile emulator developped based on the model. Developped testing environment for
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InternetCAR application softwares was sufficiently functionable and scalable for testing.

1. 0oo0ao

00000000 0D OO0 Intelligent Transport
Systems: ITSO0DO0000000000O0O0000O
000000000000 O0D0O000000000O
000000000000 000000000000
000000000000D000000000000
000000000D00000000000000
0000000000000 00000000000
000000000000 000000000000
000000000 000000

00D000000ooooooooY»?o0o0o0o0
00000000000 0000000000000
00000000000 0000000000000
0000000000000 0000D0000000

fO000o00oooooooooooo
Graduate School of Media and Governance, Keio Uni-
versity
f1 0000000000000
Nara Institute of Sience and Technology
+++ 000000000000
Faculty of Environmental Information, Keio University

oooooooooooboooooooooooon
gboobooboobooOoooooobobboooobooo
goboooboooooooooboobobooobooo
gooobooodobooboooobooboooooboan
goooooooobooboooooobooooobooo
goooooodooooooooocooboooboooo
gboboobooboooboooOooooooooooo
goooboooooooboooobooooboooboon
gbooOob1l1oooboooboooooooooboooo
gooooooooobooobooooooooooo
gooooooooooobooobooooooboo
gboooooooooboooboooooboobooo
goodobobooooboobooobooooboooaoon
oobooooooooooboooboooogooon
ooboobooooooobobooboooooooooDo
gobooooOoooooooooooooooooo
obobobotobooooooobooboooobooo
goooobooooOoOoobOoooooboboooo
goooooooooooooooboooooooon
gboooboooooboooooooobobobDOo
gooobooooooooooboooooobooobo



Vol. 42 No. 7

gboobodooobooobooobooobooobooooooo
001)0000ooouo 2)0uooooog 3)ouo
040005 0000000000000000ODO
goooboooooooooboooooooooboo
gooooooooobooboobobooooboooboo
goooobooboooooboobobooboooooon

goooooooobobooooboooobooooooo
gbooooooooooooooobooooood
gbboooooooooooooooooooooon

goooooooooooooood
obtoboooooooooboocooooboooo
gbobobooooooooobooooooooboboooo
gobobobooooooooooboooobooboooo
goooooooooooooooooboooooboo
goooooOoOooboooooooo

2. J0Oo0OOoOoDOOoDO

goob0oobooboobooooobbooo
goodboobobobbobooooobobooog
ogooobooooobooo

2.1 0O00O0OOOOODOOOO

goobooooooboooboboooobooooo
goooobooooooooooooboboboooboo
go0do00oooooobooobooooooooo
gooooooooooooooooooobooboooao
do0obo0o00oo0ooDoOoDOO0oDOoobOooooo
0oo00oooooOoooooOobObOboObOboOoOoooa
00000 Application Programing Interface: APIO
gdoooboboboooobboobobbobooo
podooobooobooooooboooboboobo
gdddoobooobobobooobooboooobo
ooooog

0000o0o0oooooOooDoooboobooooo
goooboboOobobOboOOooOoooooooo
(1) DODOooooooooo
(2) ODODOOOOOOOOAPIODOOODOOOOO
OooooOooooooo
1go0ooooboooooobg
00000 (3)00
gooboooobooooo
00D000000(3)000 (5)00
) OO

000000000000(3)00 (6)0000
goobdodobO0oo0oboooooooogooooo
0o0o0000oo0oDbO0o0o00ooooooboOooo
000000000 oOooobObOOoOobOooooono

~N O Ot o W
— — — —

(
(
(
(
(

oooooobooooooooooobooboOooOoOoboooOOoOoOooooo 1745

gbob0ooooooooobooboooboooooo
OO0O0O0O0APIODOOODOOOOOOOOOOOOO
goooooooooboooobobooooo
gbi1ooooooobobooooobooooooboo
ooooooooooooooobooobocoooon
goboooooooooobooobooooooo
goooobobooooooooooobboooboooo
gboooobooooooobooooooogoooao
gooooooooooooboooooooooooo
gooboboooooooobooooooooooon
gooooooooooboooooooboooo
oooooooooooooooOooboooboOooo
goooooooooboooobobooooooboo
gooboooooooboooooon

2.2 J0OO0O0OO0OO0OO0OOO0OCOCOOOOOOODOOO

ooo

goobooobooooooooooooooooo

gobobooooooboooooooooooooooo

gooooboobodooooooooooooooon
gbooobooboooooboboobooooobooboboooon
oboobooooboooocoooooooobooooo
goboboooooooooooOoboobooobooo
gbooobooboooobooboboooooooooooo
gboooooocoobooooooooooboooooo
gobooobOoooooooooooooooooo
goooooboooooooooon
oooo0oo0oooobooooooooooooo
gboooooooooooooooooboooooon
gbooooooo wooobooooooooboon
0¥0000000000000000000000
gboboooooobouobooooobooooooooobooo
goboboobooodooooooboooooooooo
ood
jooboboooooooooooooooooo
gooooooooooboooooooooooboo
goboooooooooboboooooboobobo
gooooooobooooboobboooooobooboo
goooooooooooooooooboooboooo
googoooo
uoboboooooooooooooboobOooboooo
ooooOooOD0199rooO0OO00O0OO0O000 73000
0Y0000000000000000000000
goboooooooooooooooboobooooo
oboboobooooooocooooooooooon
goooooboobooooooooooooooo
oooooooooooooon



1746 goooooooo

3. DOooa

gooobooboooooooboooobobooon
gbooobooooooooooooooobooooo
0000 iCARODOO0OOOOOOODOooOooooo
goboooobooooboobooooboo

3.1 iCAROOO
gobooobooboooobooooooooon
goboobodooooooooooooooooooon
oomooooobooooboooomoooooo

gbooobobdooooobooboooobooooboobOooOoa

obooooooooobooooobooooooboo
gbobobooobooooobooooooooobooon
gbooooooooooooooooooboooobooo
gooogo3boooooooooooooo
goooooboooo 200000000000
goooooooooDo
e JOOOOODOO
goooooooooooboooooooooo
gobooooobooobooooobooooon
oooooooo
e JOOOOODOO
ooooooooocooocooocooobooon
obobOoooooooOoboobooooobooooo
oooooooooooono
gboboooooooooooooooobooon
goooboboooooooooboooboooboobo
goooooooooobooooooboogoooa
gooooooooooboooobooooooon
gobooooobooooobooooooooooooo
gobooooooooobobbooooooobooooon
gbooobooooooobooooouoboobobooboo
goooooooooooobooooooooon
oooooooboooooooboobobooonoooboo
goooooboooooo
gooooooooooboooobobooooo
010000000000 0000D0O0DO00D0OO0
goooooooooobooboooboooooboboo
00000000 0o0o0o000o iCAROOOOO0
O0iICAROOO0O0OOO0OO0OOOO0OOOOOOOoo
ooobooooooobooOooooboobOoboboooo
gobooooooooobooOoooobobooobo
gbooooooooooobooobooooooboobooo
gobooooooooooooobooboooboooboo
000000000 0iCARODOOOOO 20000
goooooooooooolibooobbooooon

July 2001

-RIEERO £

3

& R EER

B 2oL —4 ‘

BFEHRO L ERA~OER
-EAERO LR

BEETIL—4% ‘

BYERE

EAREEE B

FA)r—aw ‘

01 iCAROOO
Fig.1 iCAR model.

gooooooooooobobooboboobooooon
oo000oooooomoobo100000000000
goooboboooooooooooooboooooa
gboboododoooooooooboboboooboo
gobooooooooooooboooooooooo
gboboooboooocooooooooboooboooo
gooooooooobocoooooooboOoobooboooon
oooboobooooooooooooooon

O00000iICAROOOO0O0OO0OO0OOO0ODOO
ooooogooono

3.2 000000 ODOOOOOOOO0OD
iCAROOOO0O0O0O0O0O0DOOOOoOOoOooooo
dboooooooooooooooooooooooa
goboooooooboooooboboooooboooboo
obooooooooooooOoooobOoboooo
gooooooouobooooboooooboooboo
gooobocoooooooooboooooooaoo
oooooboooooooooboooobooooooo
goo0oooooooboooooooobooobobooo
gooooooobooooooooboboooDboo
gooboooboooooobooooooboboooo
ooooooooooooooo

oooooboobooooooooooooooa
goooboooobooooobooboooooooa
gbobobooooooooooboooooooobooon
goooboooboooooobooooooooobooo
gooooooooboocboobo

goooooo 200000000000000
gboooobooooooboooooooobooooo
goobooooboooooo0oobo0ooo0o 10000
gobooooooooboboobooooboooboo



Vol. 42 No. 7

A B—F I EBEFT T r— 3 GRS
32l —5&

B zaL—32ay
EVa-

B zalL—ay
EVa—)

B 3aL—2ay
EVa—)

E##EITIaL
BEE
Izalb—3ar

:E*"/':L—)II/
1 I | I
I I 1 1

iCAR iCAR iCAR iCAR
TAr—ay|||7IVr—ay| |7V r—ay )| 7AW —ay

[ iICAR7 TUr—ay ]

BEE BEE
IZal—iay| |T2al—Pay
;E:;J_J‘b 45"}1—)‘14

BEE
IZal—i3y
:E*"/':L—)Il/

02 0DO0O00oOooag
Fig.2 System model.
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Fig.5 Block diagram of car emulation module.
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