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Your Speaker

Ralf Ramrath

Team Leader Customer Solutions & Services / TE-O1
Mail: ralf.ramrath@in2soft.de

Tel/Fax: +49-89-3229966-250/999

Main Aspects of Activity

Customer Project Management in the Field of Diagnostics
With Main Focus on ODX and OTX

Network Topics (FlexRay)

o  Standardization (ASAM / ISO)
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V-Model (simplified) ot

[Req. Engineering] > [ Approval J
[ Design ] > [ System Test ]

\ /

[Implementation] — [ Unit Test ]
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V-Model for ODX mﬁ

Intelligence in Software

(R Engi ) Definition of ECU-specific measurement values,
eg. Engineerin
ﬁ \ 4-=nd ! g) fault codes, ...
Cs) f Desi ) Structuring of generic diagnostic data in ODX (typ.
-*g‘ \ esign OEM task)
(@) R Coding of ECU-specific measurement values, fault
< [ Implementation _
D y codes, ... in ODX
b
— . ] Testing of single diagnostic services with test data
o) Unit Test
% - / on a test board
< B S : : : :
GIJ System Test TesFlng of requirements with test data in test
W / environment
o
[ Approval ] Testing of requirements in customers environment
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ODX Specifies... W Soft

Intelligence in Software

... Good Cases
 Session / Service relationship (not standardised in ODX 2.0.1)
o  Security level / service relationship (not standardised in ODX 2.0.1)

 Services, NRCs (negative response codes)
 Position in PDU, e.g. byte position 3 (high byte) and 4 (low byte)
Computational information, e.g. for RPM:

e  16-bit value sent from ECU

 Valid range [0..9000]

 Invalid ranges, e.g. 65535 - value not plausible

«  Conversion function: f(x) = 0.1x

e Unit: 1/s

 Fractional digits: 1

ODX-Based Testing With OTX
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ODX Does Not Specify... ¥ Soit

Intelligence in Software

... Bad Cases

«  Which NRC has to be sent, e.g. when to send NRC $13 or NRC
$31...

What shall happen if a not supported (and not defined in ODX!) data
identifier is requested.

Beside ODX, Diagnostic Protocol Information is Needed !
« |f atester request has not the correct length - send NRC $13
o ,Suppress Positive Response“ mechanism

ODX-Based Testing With OTX
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TeSt CaSGS General Aspects

st

Intelligence in Software

Combine ODX and knowledge of the diagnostic protocol (e

In2Soft GmbH

in order to generate (good and bad) test cases with the fol

successfully!

.g. UDS)
lowing

<

5 strategy:

= 1. set expectations, e.g.

g  number of responses

= » state of response (positive or negative)

g  content (bytes) of each response

g 2. setrequest parameters

; 3. execute diagnostic service

g 4. compare expectations to actual (received) values
C‘g 5. if comparison fails - throw an exception!

>

8 - No exception has been thrown € -> test case was executed
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ODX-Based Testing With OTX

Test Cases exampie 1 In

Intelligence in Softw

are

Test if the (UDS) ECU’s behaviour on a $ 10 01 requesti s $50
01 ** ** *x* *¥* (* = don‘t care, here: P2 timings)

->1
—> positive
9 $50 01 *k kk kk k%
- $10 01

- ECU's
response is $50 01 00 64 03 E8
- No exception has been
thrown!

- Test succeeded!
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ODX-Based Testing With OTX

Test Cases exampie 2 In

Intelligence in Softw

are

Test if the (UDS) ECU’s behaviour on a $ 10 05 requesti s $7F
10 12 (NRC = subfunction not supported)

->1
- negative
2> $7F 10 12
- $10 05

- ECU's
response is $50 05 00 64 03 E8
—> exception has been
thrown!

- Test failed!
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Test Cases stucturing

st

Intelligence in Software

Test Package Level

Logical Link Level

----- B 1_aagz
> - ||_airbauds

Diagnostic Service Level

Various Parameterisations Level

ODX-Based Testing With OTX

In2Soft GmbH

E

Diagn>ervi_DiagnSessiCantr, akx
@) test D

) test_1

| test 7

| test 3

-‘5\] kesk_Irvalidlent
-‘E?] test_Invalidlenz
DiagnServi_ReadDataByIdentMeasuvalue, obx
| kesk_0

| kest_1

| test_z

| test_3

| test_4

| test &

| kest &

| test_7

| test_ 8

| test 9

| test_InvalidDID
-‘ﬁ] test_Invalidlent
-‘5\] kest_Irvalidlenz

f-H 1 _aircondiuds

EE‘ Il_alludssyste
H-H3 II_decklidcontrunituds
—
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TeSt CaSGS Generation and Execution ||Im

Intelligence in Software

With the OTXStudio - the In2Soft OTX Editor - we prov  ide an
integrated environment which enables you to generat e, modify,

O execute and exchange test cases based on the standa rds ODX,
: ¥ Generate TestSuite (] 3
— g =
S — P .i ) Generate Files..
; - Files 22 I x|
i Tj TEST stCase for Link %
E'[g. VWG to continue!
c ] (= . settings srun n badkaround
= = (o ‘ = (Erpin]
B N , irectary: <If\\l Available L\n(kS> " ) Run in Backaround Cancel Details >>
R i Al UDS Systems (LL_AlUDSSyste;
d H E b= Dieck Lid Control Unit UDS {LL_DeckLidContrUnitUDS)
: Sliding Door Rear Right UDS (LL_SlidiDoorRearRightUDS)
U) E Go Irko sliding Door Rear Left UDS (LL_ShdiDoorRearLeftUDs)
: E Air Canditioning UDS (LL_AirCondiUDS)
q) SR pirbag DS (LL_&rballns)
3= Copty Chr+C Transmission Contral Module UDS (LL_TransContrModullIDS)
I H Daor Electronics Passenger Side UDS (LL_DoorElectPassesidelDs)
: Dwoar Electronics Driver Side UDS {LL_DoorElectDriveSideUDS) (
. Raste el Tire Pressure Moritoring 1 UDS (LL_TirePressMonit LLIDS, | |
Engine Cantrol Madule T UDS (LL_EnginContrModul LDS)
3 Delete Delete 25T SUCC|Steering Angle Sender LDS [LL_SteeranglesendeLiDS) A
Steering Column Locking 1UDS {LL_SteerColumLockiUDs) (
Maove, .. Dash Board UDS (LL_DashBoard D)
m - Telephone UDS {LL_TeleplDS)
Rename... Fz Navigation UDS (LL_NaviglDs)
m = Sound System UDS (LL_SoundSystelDS)
Front Sensors Driver Assistance System UDS (LL_FronkSensoDriveAssisSystellDS) —
(23 Import... Steering Column Electronics UDS (LL_SteerColumElectUDS)
Headlight Regulation UDS {LL_HeadRegquluDs)
ﬂ“—}ﬂ Expart... Immabilizer UDS (LL_ImmobUDS)
End|Kessy UDS (LL_KessyUDS)
~ Parking Assistance 2 UDS (LL_Parkifssis2UDS)
I £ | Refresh F5
>< Team L4
D Compare ‘With *
Restore from Local History, ..
@) S Goreats T stehes Step 1 — generate the test cases
% Run TestSuite
Properties Alk+Enter
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TeSt CaSGS Generation and Execution ||Im

Intelligence in Software

Step 2 — view / modify the test cases

Fg oTxstudio =]

Ele wWindow Help
| ey iy 200 | e
) test_

J B | @2 |
“§ Elements 52 @Ermrs] =il

= O td=yalues H& Debug fJ Spectication I3 =0
~|| + ExecuteDiagService
& adions i EXECUTE DiagnServi_ ReadDataByldentMeasuitalueActuaTest =

(= Flow

(= HMI

&= Terms
(= DiagTerms
(= Custom

CREATE
DiagnServi_ReadDa...

=

~ ConditionalFlow
POSITIVE? ]

Param_RecorDatald... =
terminal 30

T i

57 Outine 3 @ Test Sut | T Pertit| " Proress | =&

EXECUTE
DiagnServi_ReadDa...

[ Fies 52 olalaEY "o
=] Diagnservi_ReadDataByldentMeasutalusActuaTest ok :l
/@] test_D
@) test_t
| test_10 .
«|@] test_100 o 4 i
] best_01 - - .
& best_102 - POSITIVE? ~ | true determine Response
-] test_103 N — = PDU
) test_104
/@] test_105 < P

@) test_106 3
| test_107
- test_L08 :
) test_108 ‘ | _’,_I
@ best 11
-/ @) test_t10 4 Chart Detal 12 S

i
(LY

o st L1 ~ ExecuteDiagService
/@ test_112

@) test_113
) test_114
/@] test_{15
) test_116
@ test_117
B s ~ ConditionalFlow S =

@) test_13 Bool: CompareEaualty 1
@ test 14 POSITIVE == GetResultState GetFirstResult Diagnser ReadDataByidentieasuvalusActuaTest

DiagComm: DianriServi ReadDataByldentieasuiialesctuaTest

ODX-Based Testing With OTX

/@] test_t5 o
| test_Le b

/@ test_17 %
4 | v &
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TeSt CaSGS Generation and Execution

ODX-Based Testing With OTX

st

Intelligence in Software

Step 3 — execute the test cases

Diagnaervi_ReadDatabyIdentMeasuyaluefctuaTes

| kest_0

| test 1

@) test_10
@) test_100
@) test_101
@) test_10z
@) test_103
@) test_104
@) test_105
| test 106
| kest_107
@) test_108
@) test_109
@) test_11

@) test_110
@) test 111
) test 117
| test_113
G kest_114
@) test_115

[lew
Open
Cipen With

«lll

1= Copy
Paste

¥ Delete
Move. ..
Fename...

2 Impart. .,

7 Expart..

Chr4-C
Rl

Celete

Fz

2 | Refresh

FS

Team

Compare With
Replace With

Properties

Blt+Enter

Runs: 1/16

EE Qutline ﬁ iii iiii ﬁq i 0 Partlisq@. Progress} =0

HFailures: 0

E Errors:0

g test_0
] test_1
----- best_2
i kest_3
best_4
kest_5
test_6
test_7
----- test_5
----- best 9
----- best_10

best_11

kest_1Z2

kest_13
test_Invalidlenl
----- | test Invalidlenz

|»
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TeSt CaSGS Generation and Execution ||Im

Intelligence in Software

ouoe[yronsi £ ot | e il
Funs: 1616 B Failures: 13 EErrors:2

e test 0

Step 4 — view the results

X
—
O
=
=
(@)
=
E |
et
O
D
7p)
©
&
X
QO
O

..... E‘E test 5

..... E‘E test 6

..... E‘El tESt_?

----- BE] test_a

..... E‘E test_9

----- Hi] test_10

----- B test_11

----- Bl test_12

----- B test_13

----- E test_Invalidlenl
""" ¢ test InvalidLenz ;l

‘rong Answer From ECL
Exception

DiagnServi_DiagnSessiContr.test_1
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Enhancements & Extensions... mﬂ

Intelligence in Software

Extend Configuration...

 Define for which diagnostic services to generate test cases
 Describe test on physical domain

Configure extended pre-conditions

Test More Aspects...

 read - write - read relations
Configure extended pre-conditions
« Diagnostic protocol timings

ODX-Based Testing With OTX
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ODX-Based Testing With OTX

Benefits & Highlights W Soft

Intelligence in Software

Automated generation of test cases in an Automated
integrated environment Generation
Since the approach is based on standards in use
the test cases can be easily exchanged, modified SEEISE O SENCEITE
_ y 9et. ! ODX, OTX, MCD-3D
and executed with every standard compliant tool
For the execution of the test cases an integrated Integrated
MCD-3D Server is used Execution
During authoring & execution time of OTX L.
J J Fast & Sophisticated

sequences, a special binary format of ODX is
used that allows extremely fast access

Access to ODX Data
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