AUTOSAR 718k 2%-&

H2 Agat Ao e
k. 71E Yeltle 2ZES o] we AFA AFAER

AUTOSAR 718t A28 ~ZER0e BEUE 298 &+ 203
DOI: 10.3745/KIPSTA.2010.17A.4.203

AZEJoe AZTUE nHlg

£F

At
o ool 4

2

of & M"-= M -3 2 ¢ -0

-0
r

of

stedol $Fol tie Q7w ohle SudlolE Aojsh: s AZEddd) i A7/ B kR
SAH0R o|Fold AZEdel AAHEY, HELEY F9 BAR UFHAA.

AUTOSARE ol#i# 2AHE dds] slsl ANE HEVE 71%e] AFH £ZEqo] op7)eld EFolrk. AUTOSARAME tjefdt thol

APES AYeHR B AR

FAA A steg = Age] adch @A HE 7|l 17te] AUTOSAR A9 A=+

o TR Muola ok o AFelME o] FYE GMF 714E o &3te] AUTOSAR 30 #&& 43 2wy 7|& =389 o3

& poshs 434 LTEY ol HEUE

e =7E Egch AdE e ad adg veke] PXUE Rdy me ESA B

224 E72 FAE oleg ETES 4 THE o] okt A <fdllel sl &4 olSY s GMFE A4 E & lenz spisiA
&3 9 FARE ol A okE 5 e FHel Aok

e A AZEY0, HEHE DY =7, HEYE jojoj1Y, HENI EEZX CjojojaH, AUTOSAR, GMF

A Component Modeling Tool based on AUTOSAR for Automotive
Software
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ABSTRACT

Recently, in automotive industry, there have been many researches related with hardware components and embedded software which
controls hardware components. Since most of embedded software is tightly dependent on car manufacturers, there were some problems in
reusability and interoperability of automotive software. In order to solve these problems, AUTOSAR standardized the component-based
software architecture of automotive software. In AUTOSAR, several modeling diagrams should be described and their dependencies are
also checked. Currently, a few company developed the prototypes of tools supporting AUTOSAR. In this paper, a component modeling tool
based on AUTOSAR 30 is developed for enhancing the usability of existing tools using Eclipse GMF. The tool is composed of a
graphical component modeling tool and a graphical network topology tool. Since these tools are generated based on GMF without hard
coding, it is relatively easy to customize the tools for adopting company’s needs and easy to follow the improvement of the standard and
development environments.
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SystemDesk dSpace Unknown XML Import/Export Not Supported

Davinci Tool Suite Vector Unknown XML Import/Export Not Supported

Vehicle System Architect Mentor Graphics Unknown Unknown Not Supported
. . Open Source Standard User

Qur Apixiah HirCoomet il (Eclipse, Java) Meta Model Customization
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TJES YESA £AHEL o|FHA GMF =Yz
oA #eHEZ olgfd AREL P28 HdME A4
BEE NEstofof @ aen 2dy ARE ¥ =¥
9 E&Hoz AFsr] 918l XML Exporter 71%5& 7k
g (2Y 6)2 %L LTEY o HIXUERDY TI9
TZE HoFr

| = name
| = desc
4
clusters 0
ECUs '
i!]_m"?-in_h:_miuﬂwm‘
0.* = name
. ! . 0..* itk = desc
E_E%m = maxFramelength
= omn s A \ |l NetworkMessage
| = desc = " B minScanningRange rwurkMgss.ﬂe.: e .
- : 0.* | = maxScanningRange | Ga | © desc . O signal |
v [ : ] - = instancelD \ = datatype
. LWL © length N = length
node | = minDelayTime | = name
i v il | i A IS desc
0.* T . m— 0..* : = 4 L ———————signal |
|E NetworkNode e ' . i ! O startPosition
| = name f—""" el T W : ]
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Diagram Editors based on Eclipse GMF

| Eclipse
GMF Framework

Eclipse
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Property Windows

\ XML Exporter
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(32 6) A2 A=ZEY 0o HEHUE RHE =79 X

4 YEHE Y3 T3 FH

4.1 0|28 A GMF 7|4te| cloloja3y HET| MA

o|FHaE Au} 7)uke] & b5 N ERFo|Y L
E 220t I AA2E ZdYIely Sl Axd
EdA 7Y 874 FHIE ML AEo|t. o|FH2
Me Ogd FaJQES AYste doH, AHgA7E 93
£ FaA5e ¥ AR F Sl o]Ed&9 GMF
(Graphical Modeling Framework)[13]= EMF(Eclipse Modeling
Framework)[15]%} GEF(Graphical Editing Framework)[16]
g 7|wtog #oh EMFE 249 ABE FH3| 4% =9
A Aol GEF= tholoj ¥l HF7] AFe A% ZdH<g
3otk (2 )& GMFE °] &% tholojaq HHY7] A
2 ugle] g HHE HAFE

GMF& °]&3ld 2dd 7§ Fds7] Asfxe U4
EMFE o|g3dlo] F@&nz dh= =ogle vetrd g A
olafof et & ol AT HEUE tholojay R
o MEYA EZ24 AHF7]Y vet2d& Ecore HA7E
olgale] delzdS JHF F EMF 29 genmodel I

- dtt (package 24)

dg A Genmodel FHYolA Generate Model Code,
Generate Edit Code, Generate Editor Code ®lw& o]£3)
EMF 29 &8l & A5 A48

EMF 29 &1 ¢lo] AAHY v veg2dsd
EMF 2d& o]43] GMF A9 2d& 3ok GMF 3¢ 3
A 2" #e)(Graphical Definition), =73} 7 <](Tooling
Definition), "1 7 <(Mapping Definition)®] A @2
Foldg, 2#8Y At dolojay AP TE =&
o} P30 dig oot} 97|M AHod k=9 FAE vl
3 dAelA =d] 2da vfgdr}. =g P39 R
gaiMe ¥x2 29 dddA Aoddd =73t Boe
tholojady HA7 =9 FAE 1e7] HE BHYEE
Aoshs FEoltt AHERE HE, di, 84 §9 =T7E
TAEE BHEE o438l thojojayl A7 =9 F
ag F71¢ £ A 99 FYe =eld 2Y, 249 F
9o, &7} Aol 7te] BAE ATt 2P Aol A
og ko Y3 13 =78 AFooH Fod =7, &
¢l Bde] AA FASAE AR tholojayP HAYI|HA
39 x50 Ya8 7o vjPich

(38 7) o|28A GMF E2{10! JHe 2y
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model” W& ol€dt) GMF 2= 44 222 gmfgen o
€ 443 gmfgen HYole A Ao Zrid ZERH
EMF 249, GMFS] A7HA A9 § 2E Wigo] L€t &
¢ A48 Fea ddl dF Buot 285 ok gmigenst
YoM tholojay = A i E ol 83te] FEUE tio
ola3 A7 MES D EE=A AYVE AT

42 GMF cloloja® HEY|et dE 28 Y

o]2¥L GMFE ol&3td A A =+t A=
tolojag g zEe d4ES 7Yt 1 9o £ A
Agte HEL o2 AT £4 FoE ATH
A Ant AgA7L ALl 44 gtk 297 dE
o o]F¥2 GMFE &3 #44E 42 =5 F3 9 &
st AL 4A £4& HAT F e doldEa
A& WEFL AAE dolojad AAYY £4 FE
F71817] HAsiME WA ALE A& FZ=o] digh E40]
o] Foj Ao} g}

0|22 GMFE 7183 02 MVC(Model, View, Controller)
292 ma A7t Hview)E B3 4EE WES A
o] 7 (controller)7} o} 2 d(model)S WAt (23 8)2
toloj 2y A7 GNA ALSA UFPE o} Edo] WA
e FA4dM vehle 259 JAIE BRAFEC #HA
tjo]oj 13 ==& yehlE EditPartol] A}z 8%
$¥ EditPolicy® AA%ch 2 Fol A8z 4P & @A
HA 32 EditPolicy’t A8t} EditPolicyel A& thold
208 AAste, doldRadA e AMEA e net =

& ¥73% EMF 43oES A%t o] EMF B39 E
£ EidtPolicy7} ¥H8sli= GMF W#ojo] @A €t watg
GMF %#HolEs YFo Rdg ¥4 & A& 2dcdA
Adgct oy GMF H#Ho| <ol ¥FE EMF o7}
Aeslo] gdo] WAHHY

GMFE A4d AA7E AHgA g o wgg A
28t7] 98l A siel(strategy patten)E o] &%) o
A Fo2A 22 AR el sty tholojay k=
4g Z7] g2 #5¢ AT + ok o] HHE GMF2

Diagram Editor _ " madify

EditPa EditPal
LEtEt [ (R ) —

OpanEd:‘;Pohc) " return Commandl'-‘rox)r

open

AUTOSAR 718t Rigtg ST EQINY ZEUE 228 T+ 209

AR oA policy2 ¥2| 1 %o wt o2 7HA
Z77t ded, 2 FdA4 Ezaﬂ.e_oll A}%% F4 gd=
OpenEditPolicy= toloj19 == 29 & 19
P5& Aoq) o] Zeh2E ’S’ﬁ%ﬂ- '?“’5}‘1 =
B koo 2 A2H2E FE5W 1 x=8 fE 2YE
wujct o] & Fexe] Axvxr}t FAFIc) offe] =
©+ OpenEditPolicy S 7&8 & OpenEditanditPolicy e~
o Q2RAE FEdle 22 YRE BHAFEL

public class ComponentEditPart extends ShapeNodeEditPart {

protected void createDefaultEditPolicies() {

OpenEditorEidtPolicy policy = new OpenEditorEditPolicy();
this.installEditPolicy (EditPolicyRoles. OPEN_ROLE, policy):
}
1

olgA 559 AW (policy)E 1 FHol wetAy 4 S
7t Bejshs AR 9] olFo] =54 thEr} OpenEditPolicy®]
A% getOpenCommand() W4AEE EHEZ FHIE
2 Aolstn Uck policyd #E] WL=EL wElgorw
GMF7} A9shs 9ol & utiigi), oj7]olM AL e
& W&o} #¥(command pattern)olth, T B o] WA=
o g Wi A3 ARz Bdo] HLHojof ¥
AgEol FA gt o] ZRAEAE =9 £4& A
935t7] SIs|A cheld2aE G, FASol T AES
EMF7} Zelshs gEo] FHz wso YyFol GMF B3
ool HYHEE vjaz %P gz FHP old
Fets Z=E offioh 2

public class OpenEditorEditPolicy extends OpenEditPolicy {
LinkedList<org eclipse.emf.common.command.Command> cmdList:
protected Command getOpenCommand(Request request) {
dialog = new ComponentDialogl(..., emdList):
dialog.open();
return new ICommandProxy(
new AbstractTransactional Command{editingDomain, ", null} {
protected CommandResult doExecuteWithResult(IProgressMonitor
monitor, [Adaptable info)throws ExecutionException {
for(int i = 0 ;i < emdListsize() ; i++)
cmdList.get(i).executel );
return CommandResult.newOKCommandResult();
}
b

GMFZ2 A4€ tolojage] BdE WA} fsAs
EMFe] B&#Hoj& Agao} gich st tho]d2aE A
Astn Aste 2o 2dg WAy 4% 27 Ag
< 7KL 9lA 7] gEeltt, agM FHAE wEo] F
ATk7t Yol 27] A3 713 2Y=2 HAHojo HYE
A9ste e Algst EMFe 2de wAar] YA
SetCommand, AddCommand, RemoveCommand % t}odh



210 HE=EMe|Es=2X A HI17-A8 H4Z=(20108)

HHolE Astm gtk o] HHAELS ALgHWye] BF
2tk A4 static WAE9 create() MAEE o] &3] A3
i, AAE SAEAE execute() MlAER AP £ 9}
olgje] F=E HIEUE xE9] o]F £A4& “A) o]§"'o=
B8 EMF 330§ A4dste oot

Command ecmd = SetCommand.createleditingDomain, component,
DiagramPackage.
eINSTANCE getComponentPrototype_Name( ),

“A o] F")

o]7]91 4] editingDomain< 3% ==& 7}2]7]% EditPart
9] getEditingDomain() M4A=g o] &3] 7& & 3k ¥4
Q17}9lcomponents WASEE tAE vl A WA
JA A= GMF7; A4 29 ol £4& W¥Hsle e
A8 A vpA Y FAQIzE EUL WA o ALS

dolejoltt, o]EA wHEo|Z EMF H#Hol= ul2 A3
A g3, GMF g&ojo] Fopr 7] AFE 717 2=
o 4 )t

5. =72 XEA o %&s

51 S8 Ala" HEAR

EFY 7158 AZFE7 A8 (2" 94 2L 19¥ &
A28 FAsAT 82 FARELE F A9
ECU7} CAN ¥W£& F3lA 925 glx, ECU ¥z F
He] 2ZE HIEIEZL Feoso] Utk Node 19
Sender SWce 1000ms 712 23 dlo|HY g s F
7beto] o] #& CAN W& F3M Aladz HEsiH,
Node 2¢] Receiver SWet CAN ¢HHE #E2 ¥ RTE
& 53A dolgE FAstn 22 dlolHe #e AU
t}, Display Swecl 2% 1lms 9912 EEvEZ X LEDY &
Aol 24 dolg @& {AEE 715E FHT

(29 10& 2ZEdo HXYE Ry =FE 0|48
o Sga2ge] v e HEAESQ Sender SWC, Display

ECU; Nodei | ECU; Node2

Sender SWe I [ Display SWec2 |

Display SWel Recaiver SWe

CAN BUS

|a" FAE

(O3 9) S8A

SWel, Receiver SWc, Display SWc27te] d##AE el
i gl

(28 1D HIYE dolojafe] z+ HEJE disf
RTE Event % Internal Behavior $4& 483 AA L
BojZr} (1Y 12)& CAN S22 ¢Z¥ ECU Nodel

(22 1) ZEHE clolol2HoiM HEHES] £

- Jhn A S AT L Lt S TRy - .
£ s crpre e e Bl G e 1 bR
P
*
¥

(322 12) HIERZ 82X Clojoj08 % HEHT £ o4
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t #4E BoFEr

52 T2 GUI #&Est

o] =&olA 7lgs AUTOSARAY E1E 3a2 7]
oz o]Zgxst Al Aoz FEE Uk (21 13)2
Z79 AFH FEE o]FY2E GMF ZH YAl o3
AdE e Az 4y Y 4% FES JEgx
Ak o]FH2 GMFE ol 43t AAdd tojoj gl HFYY)
FES #F3 Jhesty, A £4%39 tlolo] a1y dHlolH
T2 WA E7153l.

(2§ 8)ollA A vl Zo] o]FHA GMFE ©| 43t
o AAE delojay AF7] FES AR toloay
7] AL tholojaie] delrdyt glow 4 Y
A A48T + oy toljojay A7 GUI HEE
A oA AEALS] o wel wEs hEsich d
£50°], AA7Y w¥, vl ofelE, tolojay x= B,
E WX 5& A4 Ao WA & Uk

Generated Editors by Eclipse GMF

Disgram ews
= = =
>
Celagram Data & |
1357 1 (=0} 53 4EH2
o L °
L] L L
—e - - EIE EEI T

(38 13) HeLE =79 k&3 3

6. 28 A EFUT

AUTOSAR: #AHEaF AZEY o] of7|elxjo] tst |
EFOR 2FE ATEQE NEshs PES AAsn
olth. AUTOSARS HEVE 7]uk sjubdo) A choksh
tolol 23S Zdsteiof sty rtholol alzte] AR L F
Ast7] fAEME =79 Aglo] 27 Hh o AFdME
o232 GMF 7]&& o]&3te9d AUTOSAR 30 ¥¥2 %
A3 mEEA 7)E =FEY 9HE BoElE Aekg AT
Eglol9] FEXUE mdy £9< a9 7ute AZXJE
pdg ol YEYa EZgx ©3E et e
1 ol 29y A7l £4& JYT + e gIH
&4 A& MEste] dolo oy #HAYI AAEL oY
F EFES o]FHA GMFR AAE] A Aol 2
E4A 2E3E F don A EF L A 37 LA
A BEE A Aol Uk

AUTOSAR 7|4t AZI8 AZER0{ BEUE DU £ 214

AUTOSAR EFel BAHY Sle AZEGS HEUE
ot IEYA EEEZXNE F ¢ 4Es 2ddy 57 934
E 4 2do £4, F dlolg EN], 294, HEY2
AR, Alad §¢ 488 + e F714Q B8] Y8
stk ¢ AUTOSAR 7% @ &9 g 94l ECU &
AE A dlol dig A Qe 918l AUTOSAR XML 7]&
Hdg Rdyy AZEM HHE FF&E 7Tl &F
go) 33 AZEYC HIVE 2d3 YEYa EERZX
Bdo) £A4& F7tstE 2EI} AUTOSAR XML 270}
Holg Fzxsl AZEG0 nda ABE XML 7|
d2 FE 715 S FEE dAeln
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