How Effective are Large Language
Models ir
Generating Software Specifications”?
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° 1 5 B * 5% 0) = 7__‘\ ) l/ Model #Param Token limit  Price (per 1K) Open-source?
GPT4 [46] Unknown 8,192 $0.03 X
GPT3.5 [47] Unknown 16,384 $0.0015 X
CodeLlama [48] 13B, 7B 16,384 v
Llama3 [49] &B 8,192 v
Llama2 [50] 13B, 7B 4,096 v
deepseek-coder [51] 6.7B 16,384 v
StarCoder2 [52] 15B, 7B 16,384 v
StarCoder [53] 15.5B 8,192 v
CodeGen2 [54] 16B, 7B 2,048 v
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A h K @param @return @throws Overall
pproac Raw Processed Raw Processed Raw Processed Raw Processed
Jdoctor - 970 97.0 69.0 69.0 79.0 79.0 83.0 83.0
CodeLlama-13B 10 81.1 89.7 353 48.9 76.3 87.3 71.0 81.7
CodeLlama-13B 20 844 92.6 39.6 554 73.9 88.0 71.3 84.0
CodeLlama-13B 40 922 04.2 48.2 61.2 79.9 90.3 78.2 86.7
CodeLlama-13B 60 918 04.7 48.9 56.8 83.3 024 80.1 87.3
Approach K TensorFlow PyTorch MXNet Overall
DocTer - 90.0/74.8/81.7 T78.4/77.4/77.9 87.9/82.4/85.1 85.4/78.2/81.6
CodeLlama-13B 10 68.3/74.3/71.2 72.9/69.1/70.9 66.4/71.8/69.0 68.2/72.2/70.1
CodeLlama-13B 20 77.9/72.5/75.1 76.6/72.2/74.3 71.7/69.7/70.7 74.7/71.1/72.8
CodeLlama-13B 40 77.8/80.4/79.1 78.7/72.7/75.5 75.3/75.2/75.2 76.7/16.6/76.6
CodeLlama-13B 60 80.9/79.8/80.4 79.6/76.4/77.9 78.3/80.4/79.4 79.4/719.5/79.5
Approach K Accuracy
CallMeMaybe - 70.0
CodeLlama-13B 10 483
CodeLlama-13B 20 57.3
CodeLlama-13B 40 62.9
CodeLlama-13B 60 70.8
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mm Ineffective Prompts m Missing Domain Knowledge w= Wrong Focus 1w Poorly Phrased ' Other

CodeLlama-13B (1) - 126% T 80% 3% 6% 6%
CodeLlama-13B (Ln/) 28% 1 80% 28 %
CodeLlama-13B (Luj) i 27% 0 80% 3% 10% 10%

0% 25% 50% 75% 106%

© Missing Rule 1 Incomplete Semantic Comprehension

Jdoctor () %% . T%
Jdoctor (Lnj) < 80% 0%
Jdoctor (CUJ) < 8% . 3%

0% 25% 50% 75% 10II0%
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CocTer & O LLEX

Approach / Model (+SR) K TensorFlow PyTorch MXNet Overall Cost ($)
DocTer - 90.0/74.8/81.7 78.4/77.4/77.9 87.9/82.4/85.1  85.4/78.2/81.6 -
GPT 4 60 84.7/87.5/86.1 82.8/87.3/85.0 86.8/89.9/88.3  85.4/88.6/87.0 78
3.5 20 81.9/83.7/82.8 77.3/81.2/79.2 84.3/87.3/85.8  82.3/85.0/83.6 52
Codellama 13B 60 86.5/86.3/86.4 85.0/84.3/84.6 88.3/89.2/88.7  87.1/87.4/87.2 -
© m 7B 60 86.4/83.6/85.0 84.4/80.4/82.4 88.2/88.8/88.5  86.9/85.6/86.2 -
deepseek-coder 6.7B 60 85.9/85.4/85.7 85.6/84.6/85.1 87.5/89.1/88.3  86.6/87.0/86.9 -
Llama3 8B 60 86.1/82.8/84.4 83.3/83.0/83.1 87.7/85.6/86.7  86.4/84.2/85.3 -
Ilama? 13B 20 83.9/80.0/81.9 80.4/74.2/77.2 84.4/81.3/82.8  83.6/79.6/81.5 -
7B 20 80.5/79.2/79.8 T71.71/715.5/76.6  84.0/80.6/82.3  81.7/79.3/80.5 -
StarCoder2 15B 60 87.9/87.2/87.6 85.8/85.4/85.6 88.6/89.4/89.0 87.9/88.0. -
7B 60 86.8/86.7/86.7 84.8/85.4/85.1 87.7/89.1/88.4  86.9/87.6/87.2 -
StarCoder 16B 60 85.0/86.7/85.8 83.4/84.6/84.0 87.4/89.2/88.3  85.9/87.5/86.7 -
CodeGen? 16B 10 79.7/81.4/80.6 77.6/79.3/78.5 85.0/86.3/85.7  81.9/83.4/82.7 -
© n 7B 10 77.7/77.3/77.5 76.6/77.2/76.9 82.2/84.0/83.1  79.7/80.5/80.1 -
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