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Abstract :

Recently a standard software platform for automotive, AUTOSAR, has been developed

to manage growing software complexity and improve software reuseability. However reuse of

testing system and test data are difficult because they are dependant on implementation language

and testing phases. In this paper,

software component using a standardized testing

we suggest a automated testing approach for AUTOSAR

language, TTCN-3. AUTOSAR defines the

AUTOSAR XML Schema for the data exchange format so that it is possible to automatically

convert AUTOSAR model into TTCN-3 testing model.

Therefore our approach is to present

generation techniques for the TTCN-3 testing system from a AUTOSAR XML description. With
the proposed testing techniques we can reduce time and effort to build the testing system and

reuse testing environment.
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AUTOSAR System

SWCs, ECUs,
System Description
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Implemetation
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Test Cases
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Generation

AUTOSAR Test System
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Test System
Configuration
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(SUT)

Test Component
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Fig. 1. Automated testing technique for
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OutSwe::0...

[&  msweinswe B

Testiinput Test10utput
Command [I}D%CH Command
AUTOSAR XML

= @ AR-PACKAGE Cormponentlype |

SHORT-NAME ComponentType

ELEMENTS

o @ APPLICATION-SOFTWARE-COMPONENT-TYPE InSwc
@ APPLICATION-SOFTWARE-COMPONENT-TYPE OutSwc
@ COMPOSITION-TYPE Top

|- @ INTERNAL-BEHAVIOR InSwe_InternalBehaviar

o @ INTERMNAL-BEHAVIOR OutSweInternalBehavior
-
-
P

SWC=IMPLEMENTATION InSwc_lmplementation
2 SWC-IMPLEMENTATION OutSwe_lmplementation
R-PACKASE DataType |
@ SHORT-NAME DataType
=@ ELEMENTS
+ @ BOOLEAM-TYPE InputlType
+ @ BOOLEAM-TYPE OutputlType
= o AR-PACKAGE Portinterace |
@ SHORT-NAME PForinterface
| @ ELEMENTS
+ @ SENDER-RECEIVER-INTERFACE Inlf
+ @ SENDER-RECEIVER-INTERFACE Outf

1% 3. AUTOSAR XML
Fig. 3. AUTOSAR XML
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Feee Gonerated data ypos s/
Hype infegerinput | Type (0..3);
ype imteger Cuputl Tvpe (0.2

Faxa Tast input signal 10 axs/
const integer Input! Signal = 1:

Sree Tast oulput signal D #22/
const infegoer Outputl Sianal = 2

Faxs Tast signal size s/

cornist integernTl := 1. // Tl @ Test Input

const infegernER = 1 // ER : Expected Resut
fype TestSignal TI[nTI:

Hype TestSignal ERInER]:

Sara Tast Template #4s/

template TestSianal setinput1Signal (imleger Value) = |
signallD = Input!Signal,
sianalLength == 1,
signalvalug = Value

1

template TestSignal getOutput 1 Sianal (fafegerValug) 1= {
signallD := Qutput1Signal.
signalLength = 1,
sianalvValue := Value

2% 4. TTCN-3 HAH A
Fig. 4. Generation of the TTCN-3 tester
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Srkx Tast Ogig xes/
group TestData_01 {
const TI TI_01 = { setinput! Signal (0) b
const ER ER_01 = { getOutput1 Signal (0) 1
}
group TestData_02 {
const TI TI_0Z = { setinput] Sianal (1)
const ER ER_02 := { getQutput!Signal (1) 1
i

Auan Tost execution ===/
comfrol |
axecite [ TC (TIL01.ER_01.nTILO1.RER_01), 30.0):
execute ( TC (TI_02.ER_0Z.nTI_0Z nER_0Z), 30.0):
}

a9 5. TTCN-3 HAE dolg % gHiE
Fig. 5. TTCN-3 test data and test execution
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Sawa AUTOSAR data types aas/
fype integer uintB (0..255);
Iype irifegzaruint 16 (0. B5535);

Faas Tast signal format s/

twe record TestSianal {
srteger signallD,
integer signall_ength.
integer signalvalue

}

Sass Tast porr 444/
fype port pt message {
mout TestSianal

}

Sara Tast component a4/
e component System 1
port pt pt3vstem:
}
fype componer TestComponent [
portpt ptTC:
}

Skt Tast function s+t
function funcSendTestinputs (Tl Tls. integer nTls)
runs on TestCompnent {
v mfugu.rl
for(i=0 : i<nTls :
Dt.sendllsril )
}
}
function funcEvaluateResultiER ERs. jnfegernERs)
s on TestCompnent |
var irfeger i
timerTC. start:

ir=i+114{

for(i:=0 : i<nERs-n ; i:=i+1) {
afft |
[ ] alt_evaluateResult(ERs, nERs) { }
[ 1 alt_timeGuard (timerTC) { }
}
}
}

Shex Tost case i/
testcase TC (Tl Tls, ER Ers, imfegernTls, ifnfegernERs)
runs on TestCompnent system Systemd
maplmicpt TC, systemrptSystam):
funcSendTestinputs(Tls, nTis):
funcEvalueateResult(ERs. nERs):
all componernt.dona:
unmapmte:tTC, systamiptSystem):
}
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Sensor | [Control Actuator
SWC SWWIC SWC
(SUT) || (SUT) (sumn)
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E
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Fig. 7. AUTOSAR target system
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Sunn Togt Signal Slze 4=/
#deting TESTINPUTSIZE 1
#deline TESTRESULTSIZE 1

Saka Tast Signal 1D #es/
#Fdefine 310 _Input1 Signal 1
#Fdeline SI0_Output1 Signal 2

Sewn Tast Signal Mappping =+

void MapSIGNALIDC ) {
BUF_TI_SIGNAL[O]= SID_Inputi Signal :
BUF_TO_SIGNAL[O]= SID_Cutput1Signal:

)

Saad TargelScheduler Configuration 44/
#deline nENTITY 3

#define ENTITY1 Schedule_ECUN
#define ENTITYZ Schedule_ECUZ
#defing EMTITY3 Schedule_CAN

1% 8. AUTOSAR EFAL Al =Ele] A4
Fig. 8. Generation of the AUTOSAR target

system
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Test Input

Expected Result

TID_001 (UFR_DO1 |» Initislization |0 SwhoomOn |1 (100 [RoomLampPWH | 100

100 Roomtamprm o
ll‘xl ﬁoomumnwm mn

TID_002 (UFR_DO2 (i T |RoomLampOn |0 {1

U] SwhoomAuto |1
e -

S 10, ANE A=Eel HAE Avee
Fig. 10. Test scenario of the interior light

TID_003 |UFR_DO3 [F

system

Sana Fost data s
grroup TID_ 001 {

const mtagernTI_001 1= 1

const fritegrernER_001 1= 1:

const TI TI_0O1 = {
setSwRoomOn(1),—.—.—.—.—.—.—.—.—.—.— e e |

constER ER_001 {

getRoomLampPWMI100), —.—-.-.-k
}
grrowe TID_002 |
canst ftegarnTI_002 1= 1.
const iteger nER_OOZ 1= 1:
const TI TI_002 = {
setSwRoomOff(1), =, =, =, =, =, =, =, s ==}
const ER ER_00Z = {
astRoomLampPWMI0). - - - - }h
}
grree TID_003 {
eonst fritegernTI_003 1= 1!
const fritegernER_003 ¢ 1:
const TI TI_003 = {
mAUtol] ),
setCutsideBriahtness(1).—.—. - —.—.—. -, —.—.—.— ! 1]
constER ER_Q03 {
aetRoomlLampP Wh(100). - b

SwRo

1

Sana TOSE EXOCUlion wess

excrratred |
axcacutel TC (TI_00 ER_O001T. nTI_001 . nER_OO1).30.0)
axecutel TC (TI_002 ER_00Z2. nTI_002. nER_OO0Z2),30.0):
@xacutel TC (TI_O03, ER_003. nTI_003, nER_O003). 30, 0

}
Y 11 ANE A2 HAE Aol B

Fig. 11. Test cases and execution of the interior

lighting system
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. sen
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10:12:39,621 ’{tTestComponeni{#
. receive
10:12:39,749 ptTc la—TECEYE e ctem
10:12:39,750 SIGHAL
10:12:39,751
10:12:39,751
10:12:39,751 tTestComponent 013}
10:12:40,252
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Fig. 12. Test result of the interior light system
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