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With the rapid development of hardware components, the functions of embedded systems
are becoming increasingly powerful and complex. From early systems with only simple control
functions, it has developed into intelligent systems that are widely used in various fields and have
diverse functions, such as smart homes, smart cars, industrial automation, etc. This has led to an
increasing scale and complexity of embedded software, as well as higher requirements for
software quality and reliability, resulting in a significant increase in the difficulty and workload of

embedded software testing work.
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Early embedded systems were relatively simple, and traditional manual testing methods were
able to meet testing requirements to a certain extent. However, with the increasing complexity
of embedded software, problems such as low efficiency, easy errors, and difficulty in repeated
execution of manual testing have gradually become prominent. It is no longer possible to
conduct comprehensive, accurate, and efficient testing of large-scale embedded software, and

cannot meet the needs of rapid iteration and high-quality development of embedded software.
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In response to the above issues, ZC provides complete embedded automation testing
services, which can effectively improve customer testing efficiency, reduce testing costs, and

improve product quality.
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Compller

Debugger

Test Result Test Report
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Test Process

WA 175 BTest execution steps:

PowerView |
Compile HEX / ELF SOFTWARE
2 python e BN — — :

Download
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Test Process

Config: A E R EC & 34

Config:Different Configuration Files
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Compiler:Zg1¥

Compiler: Compile
Debugger: &R iF1R,
Debugger: Burn debugging
TestCase: Uif A 7D
TestCase: Test Code
TestResult: MK 25 R
TestResult: Test Result
TestReport: X IR &

TestReport: Test Report
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1. BEERETBEERZAHERE XM Configltl R4+T H, EBTEH)

Generate multiple sets of configuration files Config through configuration tools (such as
MuNiu tool, EB tool).

Mcu_INT TS _ClocksISRsTesting_cfgPE
Mcu_INT TS ClocksISRsTesting cfgPC
Mcu INT TS CmuNotification cfg1

Mcu_INT TS CmuNotification cfg2

Mcu INT TS CmuNotification cfg3

Mecu INT TS CmuMotification cfg4

Mcu_INT TS CmuNotification cfg5

Mcu INT TS CmuNotification cfg6

Mcu_INT TS CmuNotification cfg7

Mcu INT TS CmuNotification cfg8

Mcu INT TS GetDevicelnfo 001 cfgPBE
Mcu_INT TS GetDevicelnfo 001 cfgPC
Mcu INT TS GetResetRawValue 001 cfgPE
Mcu_INT_TS_GetResetRawValue 001 _cfgPC
Mcu INT TS GetResetReason 001 cfgPB
Mcu INT TS GetResetReason 001 cfgPC

% %A Config

Multiple sets of Config

2. BRI RILE s
Add test code to the compilation path
7301 @I vart B OFTENAIRL k4T3

Method 1: Test through UART serial port printing
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[ 8] cmocka_driver gpio: [ RUN ] drivertest gpio
[input and output test] outvalue is
[input and output test] outvalue is
[input and output test] outvalue is
[input and output test] outvalue is
[input and output test] outvalue is
[input and output test] outvalue is

invalue is ©
invalue is
invalue is
invalue is
invalue is
invalue is
invalue is
invalue is

-

-

-

-

-

[input and output test] outvalue is
[input and output test] outvalue is
[input and output test] outvalue is invalue is
[input and output test] outvalue is invalue is 1

[ 8] cmocka_driver gpio: 0K ] dPlvePtest _gpio

[ 8] cmocka driver gpio: ] tests: 1 test(s) run.

- -

OO0 O®

-

hﬂ OO0, OO®
-
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Method 2: Test by reading the test result variables in the test code

EU_TEST_SUITE_BEGIN(MCU_TS_GetResetRawValue ©01)
EU_TEST_CASE_ADD(Mcu_TC_GetResetRawValue @001, "Call Mcu_GetResetRawValue and check applied configuration"),
EU_TEST_SUITE_END(MCU_TS_GetResetRawValue_001)

EU_TEST REGISTRY BEGIN()
EU_TEST_SUITE_ADD |_TS_GetResetRawValue_ 001, "Mcu_GetResetRawValue validation™)
EU_TEST_REGISTRY_END()

3. 1Bt Makefile tp 21T B HF L A Config, 4 5 elf X1+
X FEZMEFRE, HAUFEAGSTRERNEE B ENERE

Automatically compile multiple sets of Config through the Makefile command line and

generate elf files

Supports multiple compilers and can be operated in command-line format, making

automation more convenient
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M Makefile X

all: build elf
build elf: DEBUG SHOW %(TARGET).elf

DEBUG_SHOMW:
echo  "#HHHHEEHHERHHBHHEEHHHHHEHHEHHHEHHHEEHHEHE R
"Files to compile: $%(C_SOURCES)"
N HHHHHRHHH R R R HEHH R

.elf : $(OUT_FILES) $(LINKER_DEF)
"Linking $@"
LD) $(LDFLAGS) $(OUT_FILES) -o
N HHHHHRHHH R R R HEHH R
"All Done! "
N HHHHHRHHH R R R HEHH R

> $(addsuffix :, RC_DIRS))
/%.0: %.c $(DEPDIR)

n

ompiling
,(CCOPT)  $(INCLUDE_DIRS) -c

$(addsuffix :
$(addsuffix :
/%.0 1 %.5
ompiling
,(ASFLAGS)

: %.S
"Compiling
(AS)  $(ASFLAGS)

$(DEPDIR) :
@mkdir -p

4. 18313 python AR FHITEE, =17, Wik
Using Python to call the debugger for burning, running, and testing

~emote PING received
~emote PING received
orintout sent to: file D:\User\Bart.xu\ST\T32\EBtresos_Cfg\icu\Icu_INT_TS_01_Unit_El_cfgPC\generate\epc\log.txt (ASCIIE)

~emote PING received
INFO: SW-DP DPv3 enabled; SwitchToSwd=TryAll->None; TARGETSEL=0xffffffff; DPIDR=0x4c01347

3ua1port flash programming mode enabled
File 'D:\Git\ARSTMO1\ZC135blbd5_02_SR5E1E7\SRS5E1_GPT\debug\SRS5E1_GPT_Demo.elf' (ELF/DWARF4) loaded.
INFO: SW-DP_DPv3 gnab]ed; SwitchToSwd=TryAl1->None; TARGETSEL=0xffffffff; DPIDR=0x4c013477 _

5. 1@iT python ARIEIX SR &

Call the debugger in Python to obtain the result
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B:var.watch_TestRet=
TestRet= ((pass = 0x0, resultBasePtr = 0x24020080, testRegistryPtr = 0x0800D1DC), (pass = 0x0, resultBasePtr = 0x0, testRegistryPtr = 0x0))

6. RIBERBoLE SN IRE
Automatically generate test reports based on the results
o] PUE B A pONH R &

Can customize the generation of test reports
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4 MR 1% 1R AR TESTING EQUIPMENT DESCRIPTION
4.1 18145 Kk Hardware Requirements
ik 1% & Test equipment

& &2 Device
Type

B & AFR Device Name B E K Device requirements

Z/ 258, 0-32V, HFE,
o o s 10mv/1mA, 1BE 0.2%
No.1 E8JR power supply %ﬂﬂﬁﬁvzosirar?mable At least 2 channels, 0-32V,
P PPY resolution, 10mv/1mA, accuracy
0.2%
BERE
No.2 communication NA NA
devices
No.3 IR 2§ debugger NA NA

BEEE EARNNRAERTEACRNBEES, W can B, NHEE can 8%
BEEE, TEFEE python BEBZIERIEEE AP FH1Ti8E

Communication devices: Different communication devices are required in different testing
environments. For example, when testing CAN communication, CAN related communication

devices are needed, mainly requiring Python to be able to call the device's APl for operation
AIXEE: FBE python BEZIARZA API

Debugger: requires Python to be able to call the device's API
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