MMIEZS MCAL Tt T B
ZC.WUKONG MCAL TEST TOOL

MME=TE

ZC.WuKong Tool




éTé S MR 5 F e A

X0 M BB Easy to know Easy to do

MMIEEZS MCAL it T A
ZC.WUKONG MCAL TEST TOOL

MMEZ=THR

ZC.WuKong Tool

1 #%A OVERVIEW
FMEBEZEMIX TRE®ERE AUTOSAR MCAL (MizHssHMEE) RIBIRE, REEFMNNK
FsE h 5 B iEZR L35

H—, SSELEA MCAL BRI E B3k SWE0S AR & SWE06 TIREMIA .
H—, 7% VSMD (Vendor Specific Module Definition) &1,

ZC.WuKong Software provides comprehensive test and verification capabilities as well as
automated testing support for AUTOSAR MCAL (Microcontroller Abstraction Layer) code
projects:First, it enables fully automated integration testing (SWEO05) and functional testing
(SWEO6) across the entire MCAL layer.Second, it covers VSMD (Vendor Specific Module

Definition) validation.

HMMIEZ IR TR IS EB Tresos. FMAHF MCAL BE T EX MCAL #iTREER
BRI ABIRTT. FiBid Makefile x#%ﬂ Cygwin TREEST MR AL EBFI MCAL TRE#TEFN
wiE, FUMNBITZHEHFARB[RTENRE, BT &M,

ZC.WuKong Test Tool enables different configurations of the MCAL and design of test cases
via MCAL configuration tools such as EB and ZC.MuNiu. It automatically compiles the test code
and MCAL projects through Makefile files and the Cygwin environment, and supports automatic

flashing, automatic execution of test code, and test execution via debuggers like Lauterbach.

fic B ¥11¥ Configuration Environment

Hardware Lauterbach, VN1640

Configuration Environment Win7/10 64bit
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2 IhEEMEER FUNCTION OVERVIEW

MCAL (HIZHIZR MR E) EAEBEENFZ SR ELBREGN SR, EEAEEGHERR
PRNREMESHE, EALXREEEXBKENEY. shihEFHFZOENTE RN,
VSMD (£ EHFERRENX) Eh AUTOSAR 224 =R SR B EE, HEHMEIIE
| 2 fR B NV R R R IR A [0 R B A2 IR TS

MCAL (Microcontroller Abstraction Layer), serving as the "bridge" connecting automotive -
grade chips and upper-layer software, directly dictates the stability and efficiency of hardware
resource invocation. Its development quality is closely tied to the safety performance of core
functions such as autonomous driving and powertrain control. Meanwhile, VSMD (Vendor
Specific Module Definition), as the key carrier for differentiated implementation in the AUTOSAR
architecture, has its compliance validation as the core link to resolve cross-vendor module

compatibility issues.

@ ZCWuKong v2.1.0 == o X
File(F) Edit(E) View(V) Run(R) Tools(T) Help(H)

Integration Test VsMDTest

= ( 5 X
Generate Compile  Genera...ompile Test Stop Clear Log
3 Project View B Module List [ Test Case List
v [ Projects Al None Select All Deselect Al

pm{em ADC Wdg_INT_TS_001_cfg
Project2 CAN Wdg_INT_TS_001_cfc

bio Wdg_INT_TS_002_cfc

DMA Wdg_INT_TS_002_cfc

FEE Wdg_INT_TS_002_cfc

FLS Wdg_INT_TS_002_cfc

GPT Wdg_INT_TS_002_cfc

Icu Wdg_INT_TS_003_cfc

IWDG Wdg_INT_TS_003_cfc

LIN Wdg_INT_TS_003_cfc

Mcu Wdg_INT_TS_003_cfc

PORT Wdg_INT_TS_003 cfc

SPI Wdg_INT_TS_003_cfc

WWDG Wdg_INT_TS_003_cfc

Wdg_INT_TS_003 cfc

Wdg_INT_TS_004 cfc

Wdg_INT_TS_004 cfc

Wdg_INT_TS_006 cfc

Wdg_INT_TS_006_cfc

Wdg_INT_TS_006_cfc

Wdg_INT_TS_006_cfc

Wdg_INT_TS_006_cfc

Wdg_INT_TS_007_cfc

Wdg_MDC_TS_M01_

[224757]L ading ¢ plt 14 module >
[22:47:57] Module "ADC': 124 test case
[22: a8 0s] RRENE

[22 SB 49] r« u 1 M‘DG 56 test case

B output B Integration Log

Current module: Integration Test

MMERRHR—RENAFEETFREARLRTNGEENHESTES, 2R MCAL
XA VSMD BIEARUINEE, S TIRERT MCAL RERFTA . Wik, Wik, RERILF
M BMLRRRTTR . IR A Python IBE TR, &7 Tkinter EERMEILRAE A A
FLHE, ¥ Windows. Linux FEFHBRERG, BEERKEMRITTILIT SETY RMEM
4R,

ZC.WuKong Software is a comprehensive test integration platform specifically designed for
automotive electronic system development. Centered on MCAL testing and VSMD validation,

this software integrates end-to-end automated solutions covering the full workflow of

BAeREEIR EEMP A 2|
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automotive electronic MCAL module development, testing, validation, and quality assurance.

Developed in Python, it builds a modern graphical user interface (GUI) based on the Tkinter
framework, supports cross-platform operating systems including Windows and Linux, and

achieves high scalability and maintainability via modular architecture design.

5140 ST Stella E1 &/, FMBREMEHEE 17 D MCAL 22 BaiMNK, 400K AY
RN

For example, for the ST Stella E1 chip, ZC.WuKong Software supports fully automated testing

for 17 MCAL modules.The supported testable modules are as follows:

ADC &

> > ICU #53k
> CAN & > LIN #Eik
> CRYPTO_ 27 HSMO #&ik >  MCU &k
> CRYPTO 27 HSM1 #&ik > PORT #&k
> DIO f&5k >  PWM &R
> DMA &R > SP|i#EHR
>  FEE #&iR > WDG 27 IWDG1 &k
> FLS #&ik >  WDG 27 WWDG1 &5k
> GPT &tk
2.1 FAZE4 Technical Architecture
> Python(3.10.10)
» Cygwin
> HighTec(window64)
> EB Tresos
= Cygwin X0
vl
%
Users ﬁ>
AR
HighTec EB_tresos

o

U L
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3 FHANY USAGE INTRODUCTION

3.1 EFEMXA R Select the TestCase
=i Integration Test T IMEZEIITME, o PUXEIEF MCAL #HiTMK, o] MUES
VSMD iR, A& T A BT DU TR R

Click on Integration Test to view the following page, where you can select MCAL for testing

or use VSMD testing. Left-click on a test case to select it.

@ ZCWuKong v2.1.0 - o X
File() EditE) View(V) Run(R) Tools(T) Help(H)

Integration Test VsMDTest

[ (™ s o X

Generate Compile  Genera...ompile Test Stop Clear Log
[ Project View B Module List [ Test Case List
v [ Projects Al None Select All Deselect All
ijlem ADC Wdg_INT_TS_001_cfg ~
Project2 CAN Wdg_INT_TS_001_cfg
pio Wdg_INT_TS_002_cfg
DMA Wdg_INT_TS_002_cfg
FEE Wdg_INT_TS_002_cfg
FLS Wdg_INT_TS_002_cfg
GPT Wdg_INT_TS_002_cfg
icu Wdg_INT_TS_003_cfg
IWDG Wdg_INT_TS_003_cfg
LIN Wdg_INT_TS_003 cfg
Mcu Wdg_INT_TS_003_cfg
PORT Wdg_INT_TS_003_cfg
SPl Wdg_INT_TS_003_cfg
wwbG Wdg_INT_TS_003_cfg
Wdg_INT_TS 003 cfg’
Wdg_INT_TS_004_cfg
Wdg_INT_TS_004 cfg
Wdg_INT_TS_006_cfg
Wdg_INT_TS_006 cfg
Wdg_INT_TS_006_cfg
Wdg, 5.006_cfg)
Wdg_INT_TS_006 cfg
Wdg_INT_TS_007_cfg) v
9] [Selection] Module 'WWDG': Wdg MDC_TS_MO1_cfgsrselcm7_etq#plo@, Wdz INT TS 006 cfgiDGx0_2_PB, Wdg INT_TS_604_cFgiDGxe_1_PBa2 ~

9] [Selection] Module 'WWDG': Wdg_MDC_TS_M@1_cfgsrSelcm7_etqfpl0@, Wdg INT_TS_@@6_cfghhDGx@_2_PB, Wdg_INT_TS_04_cfgwiDGxe_1_PBO2,
TS_003_cFehiDGx0_8_PBOs

7 [Selection] Module 'WWDG': Wdg_MDC_TS_M@1_cfgsrSelcm7_etqfplee, Wdg INT_TS_8@6_cfeWiDGx@_2_PB, Wdg INT_TS_@4_cfehWWDGxe_1_PB02,
Wdg_INT_TS_6@3_cfghhDGx@_0_PBOS, Wdg INT_TS_@@3_cfghWDGxe_0_PBed

&

[23:09:50] [Selection] Module 'WWDG': 6 test cases selected v
B Output B Integration Log
Current module: ion Test

3.2 FEME Start Testing
=7 Test FFEAMIR Click Test to start Testing

@ ZCWukong v2 o
File(F) Edit(E) View(V) Run(R) Tools(T) Help(H)

Integration Test VsMDTest

= (o s o X

Generate Compile  Genera...ompile Test Stop Clear Log
3 Project View B Module List [ Test Case List
v [ Projects Al None Select All Deselect All
Projectl ADE h
Project2 CAN
DIo
DMA
FEE Wdg_INT_TS_002__. i =
FLS Wdg_INT_TS_002_cfg\ @
GPT Wdg_INT_TS_002_cfg\
1y Wdg_INT_TS 003 cfgl Generating config files...
IwbG Wdg_INT_TS_003_cfg\
LN Wdg_INT_TS_003_cfg\
Mmcu Wdg_INT_TS_003_cfg\ | |
PORT Wdg_INT_TS_003_cfg\
sPI Wdg_INT_TS_003_cfg\ Processing Wdg_27_wwdg1 module.
WwDG Wdg_INT_TS_003_cfg\
Wdg_INT_TS_003_cfg\
Wdg_INT_TS_004_cfgl
Wdg_INT_TS_004_cfg\"
Wdg_INT_TS_006_cfg\
Wdg_INT_TS_006_cfg\
Wdg_INT_TS_006_cfg\
Wdg_INT_TS_006_cfg\
Wdg_INT_TS_006_cfg
Wdg_INT_TS_007_cfg\
Wdg_MDC_TS_MO01_cf v

AMafEHCALEFHE
D:\Git\ARSTMOL\MCAL_A2@_SRSE1
\GreenSoftware\EB\Treos_v29.1.0\tresos\plugins

1 [INFO] MCALIRE:
55] [INFO] EBfEMFER:
1 [INFO] #E 18
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4 AR Generation Code

ase\compileCAN. py

. HEN

. BN
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3.3 4R E K log {5 & Generate Report and log

/dg Wwdg TC GetVersoninto x001 Wdg INT. build pass
[Wao Wua TC it 001 [wag INT build pass
[Wdg Wwdg TC SetMode x001 Wdg INT. build pass
[Weg Wwog TC GetVersoninio X001 (WDGH0.0 ouild pass

ouid pass

wild pay

i pas
build pozs
i pass
buid pass
ouid pass
buid pass
ouild pass

o A0 build pass
TC GetVersioninp x002 INLT5.002 cigWWDGx0.0 build pass run pass =
T uild pass un pass: lpass

it 2002
o yid pas run pas oo

uid pa run pace ..
build pass [un pass pass
uild pass un pass oass
build pass [run pass pass
védg INT 2 build pass un pass pass
Wielg INT build pass un pass pass
[We Wydg TC it 005 widg INT build pass run pass =

PEURREEHE U BRUNNEEENERED

weig TC_Init 3008 o INT buid pass 55

Wog Wi TC Sethiode 004 /99 INT] T buid pass lpas.

et i G INT_T wid pa s

tVersonin VWcig INT T = build pa pa:

ik pas st

buid pass ey

il pats pess

/el INT TS, © Gx0_PEi = buld pass pass

i INT ouid pass pass

o9 Wirdig TC SetTriggerCongiion x007 g INT buid pass pass.

[Wog Wiwda TC GetVersoninto 4001 g Eild pass =
002 W Wigg TC GetVersoninfo_s002 I 0 bud pass 55 .

. CRYPTO_HSMI | DIO | DMA | FEE | IS | GPT | 2C | ICU | UN il S .
- =] m - 1 - 00%
™. B a e e e a9 . F R o2 e -~ e e a0 o .- = |

) *wdg_27_wwdg1_CgTestResult.txt - i35 - o X
HF) REE BRO BEV) 2EH)
Wdg_INT_TS_001_cfgWWDGx0_0_LT01 : 1 )

Wdg_INT_TS_001_cfgWWDGx0_0_PBO1 : 1

Wdg_INT_TS_002_cfgWWDGx0_LT02 : 1
Wdg_INT_TS_002_cfgWWDGx0_PBO : 1
Wdg_INT_TS_002_cfgWWDGx0_PB02 : 1
Wdg_INT_TS_003_cfgWWDGx0_0_PBO1 : 1

Wdg_INT TS_003_cfgWWDGx0_0_PBO:
Wdg_INT_TS_003_cfgWWDGx0_0_PB04
Wdg_INT_TS_003_cfgWWDGx0_0_PBO5 : 1
Wdg_INT_TS_003_cfgWWDGx0_0_PBO6 : 1
Wdg_INT_TS_003_cfgWWDGx0_0_PBO7 : 1
Wdg_INT_TS_003_cfgWWDGx0_0_PBO:
Wdg_INT_TS_004_cfgWWDGx0_1_PB02 : 1
Wdg_INT_TS_006_cfgWWDGx0 0 LT : 1

Wdg_INT_TS_006_cfgWWDGx0 0 PB : 1

Wdg_INT_TS_006_cfgWWDGX0_1 PB: 1

Wdg_INT_TS_006_cfgWWDGX0 2 PB: 1

Wdg_INT_TS_006_cfgWWDGX0 3 PB: 1

Wdg_INT_TS_007_cfgWWDGX0 0 PB :
Wdg_MDC_TS_MO1_cfgsrSelem7_elgfp176: 1
Wdg_MDC_TS_MO1_cfgsr5e1cm7_etqfp100: 1
Wdg_MDC_TS_MO1_cfgsrSelcm7_etqfp144: 1
Wdg_TMK_TS_DO1_cfgWWDGx0_01 :
Wdg_TMK_TS_DO01_cfgWWDGx0_02 :
Wdg_TMK_TS_DO1_cfgWWDGx0_03 :
Wdg_TMK_TS_DO1_cfgWWDGx0_04 :
Wdg_TMK_TS_DO1_cfgWWDGx0_05 :
Wdg_TMK_TS_DO1_cfgWWDGx0_06 :
Wdg_TMK_TS_DO1_cfgWWDGx0_07 :
Wdg_TMK_TS_DO1_cfgWWDGx0_08 :
Wdg_TMK_TS_DO1_cfgWWDGx0_09 :
Wdg_TMK_TS_DO01_cfgWWDGx0_10 :
Wdg_ TMK_TS_DO01_cfgWWDGX0_11 :
Wdg_ TMK_TS_DO01_cfgWWDGX0_12 :
Wdg_ TMK_TS_DO01_cfgWWDGX0_13 :
Wdg_TMK_TS_DO1_cfgWWDGx0_14 :
Wdg_TMK_TS_DO1_cfgWWDGx0_15 :
Wdg_TMK_TS_DO1_cfgWWDGx0_16 :
Wdg_TMK_TS_DO1_cfgWWDGx0_17 :
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4 % PRODUCT FEATURE
MMNEZTEREA—RETHAEBT MCALINGEMNRRIETR, TERBTURLEX
XTI TTE:

ZC.WuKong Tool, as a comprehensive test and verification tool specifically designed for

automotive electronic MCAL, its key advantages can be summarized as follows:

1) SEEHUNIRSE: FaRE linux BIMVAERIEE EB_Tresos FRETHR, R'%
ERA", MABRDTHERENTEE ARNRRAENRREZRFSEEEEA.

Highly integrated toolchain: The platform comes with a built-in Linux virtual environment
and is compatible with configuration tools such as EB_Tresos, enabling "out-of-the-box" usage.
This greatly reduces the workload of environment configuration and effectively addresses

efficiency issues caused by environmental discrepancies.

2) EREAMUNE: FIHMEEER. FiFE. KX, WRFREELN—BENLIER
B, BERDALTM, ReMEeRm—8t.

End-to-end automated testing: It supports one-click automated operations from
configuration generation, compilation, flashing, and testing to report generation, significantly

reducing manual intervention and improving test efficiency and consistency.

3) ROAMIMNAY REES: REBKIBR AHISKEFRING, EFHENMEMUTREA MCAL ik
M VSMD BIETT R, RIAE RIEFHENMMY KM,

Flexible test extensibility: Based on the customer's actual environment, it can customize
MCAL testing and VSMD validation solutions to meet personalized requirements, demonstrating

excellent adaptability and scalability.

EaeREn I E BB Fas S7m
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4.1 7=miE# Product Advantages
MMNEZBHFE MR AHET:

The characteristics of the test environment in ZC.WuKong Software Platform are as follows:

> EREAENR
End-to-end automated testing
> SESERMUIRNER
Highly integrated tool environment
> ¥ VSMD 5 MCAL ik
Support for VSMD and MCAL testing
> BYamaMSRELEs
Cross-platform compatibility
> TEHIA MCAL E R
Customizable MCAL integration testing
> —HRURERERR
Integrated quality assurance system
> ERABRES SRR
Graphical operation and real-time monitoring
> Feeli BES T

Intelligent test log analysis

B EBRAE MBI A T

To Be the Global Leading Automotive Basic Software Company
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