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Abstract With the development of “software-defined vehicles”, the complexity of automotive software functions and the demand
for rapid development have imposed higher requirements on the verification of electronic control systems. Currently,the develop-
ment of test flow charts for electronic control system software functions mainly relies on manual methods, which are inefficient
and susceptible to human factors. This paper details the task and challenges of automatic test case generation in automotive elec-
tronic control system verification and proposes an automatic test flow chart generation method based on large language models
(LLM) to improve development efficiency and reduce labor costs. The method includes constructing domain task datasets and se-
lecting appropriate LLLM application routes. The study explores the advantages and disadvantages of two technical routes: tradi-
tional language model fine-tuning and LLLM API adaptation. Experiments validate the performance of different LLLM APIs in test
case generation tasks and the effectiveness of prompt engineering techniques in enhancing LLLM API performance. In summary,
this paper proposes an efficient method for automatically generating automotive test flow charts, demonstrating the potential of
LLMs in improving the efficiency of automotive software testing.
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Example of input for automobile test system
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Fig. 1 Example of a test case flow chart
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Fig. 2 Markdown code converted from flowchart
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Fig. 4 Prompts of test case automatic generation task
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Table 3 Experimental software and hardware environment

e e

RS Ubuntu 18. 04
CPU Intel(R) Xeon(R) Silver 4210 CPU

77 /GB 16
GPU NVIDIA A100

% 7%/GB 64

HREESE Python 4. 8

BE I ER Pytorch 2. 1.0
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Table 4 Performance of different baselines on test case

generation tasks

VRS BLEU ROUGE-1 ROUGE-2 ROUGE-L
BART-SFT 0.362 0.671 0.442 0. 660
Qwen-7B-SFT 0. 684 0. 855 0.724 0. 839
Qwen-7B-LoRA 0.712 0. 865 0.742 0. 845
ChatGPT-3. 5 0.562 0.801 0.641 0.795
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Fig.5 Loss decline during training
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Table 5 Performance of different large model APIs on test case

generation tasks

KA BLEU  ROUGE1 ROUGE2 ROUGEL
ChatGPT=3. 5 0.285 0.351 0.258 0.432
4t 7 -
ChatGPT-3. 5 0.562 0.801 0. 641 0.795
T —F 0.487 0.772 0.613 0.730
EXKAHA 0.508 0.765 0.612 0.741
&L F 0.193 0.719 0.551 0.683

3 A b 4% A B i BLEU, ROUGE-1, ROUGE-2 #il
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Table 6 Effects of role-playing prompts

RREA BLEU ROUGE-1  ROUGE-2 ROUGE-L
N A E 0.562 0.801 0. 641 0.795
x4 0.518 0.754 0.612 0.748
4.4.2 BEHERTHI A

FTHVHT T S HE R X R AL APT (R MR, A S
i 2 R HE R TR TSR A X R AR L 45 A A G s FIT 55
G 1, 51 AL ALY VR D) RE A A L IF AR YR 4R U TR AN(E 5
15 B A 8 Ak R L AR g A B 2% 1 43 S Ok R 3N TR 45
S I AR M 2 Markdown flow 85 . A T 52 81 J2 4k
BERA B G 4R R ) A5 M B A9 4R TR B %, BLEU
A4 F T 0. 164, ROUGE-1 3 3#2 7+ T 0. 102, ROUGE-2
BT T 0. 125, ROUGE-L 1§ 048 7F T 0. 112, X FE W,
A 5 | A AL % A e R 2R A TR AR R PR AR I R R
L2 SR 1 5k RO B

#7 DR IR
Table 7 Effect of chain-of-thought prompts

RoREA BLEU  ROUGE-1 ROUGE2 ROUGE-L
o\ A o 0.562 0.801 0. 641 0.795
B Y 0.398 0.699 0.516 0.683

4.4.3 PIHARTHYR

T 8GN T /AN R X R APT W52 W . O B Ok
S % WM S — B N R A SR ORI B 24 DA IR i 4R
r 4z I IR R 2 R B L O 1R AR AR . AT LUE B, B A B R R AR 4K
3G N AR PEBER AL 42 T . M 0-shot F| 2-shot, BLEU %
SHEFET 0. 081, ROUGE-1 4 £F+ T 0. 176 , ROUGE-2 1%
SHETET 0,115, ROUGE-L #45 #2 7+ 7 0. 183, X K B/ EE
AR HE 7R BE A5 AT %5 b 4R T AR A 1 28 pl B A, B R D R i
Al 7 2 P A R R AT 55 B R,

F 8 MREACHER (AL

Table 8 Effect of few-shot prompts

RREA BLEU ROUGE-1  ROUGE-2  ROUGE-L
0-shot 0. 481 0. 625 0.526 0.612
1-shot 0.528 0.799 0.629 0.773
2-shot 0.562 0.801 0. 641 0.795
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