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tails :: List -> Packed NList
mts xs = maximum (map sum (tails

Xs))
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dac_id El1t(_)@xs = xs

dac_id Cons(_, _)@xs =
let (1ls, rs) = split xs in
concat (dac_id 1ls) (dac_id rs)

dac_id :: List -> Packed List
dac_mts xs = mts (dac_id xs)
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tails Nil =
NCons(Nil, NNil) 2compress ts =
tails Cons(_, t)exs = (maximum (map sum ts), sum (head ts))

let ts = tails t in
NCons(xs, ts)
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mts' xs = (tails' xs).1

tails' Nil = (0, @)

tails' Cons(h, t) =
let (tmts, tsum) = tails' t in
(max tmts (tsum + h), tsum + h)
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Source #Solved Time

Total 264/290 91% 24.4
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#Solved #Solved #Solved #Fails .
(Standard) (Extension) (Total) (Timeout) AvgTime
140 21 161 3.64s
AUTOPROOF \ 6 6700y (1600%) (130.80%) 102 (| 95.47%)
Cvc4IND 120 3 123 147 80.36s
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DeepSeek-V3 GPT-4.1 Gemini-2.5-Pro (on 40 problems)
Approach

EM SemEqv EM SemEqv EM SemEqv

RAPGen 0 (0.0%) 3 (2.0%) 1(0.7%) 2 (1.3%) - -

RAPGen+ 3 (2.0%) 6 (4.0%) 3 (2.0%) 7 (4.6%) - -
Direct 2 (1.3%) 9 (6.0%) 7 (4.6%) 13 (8.6%) 0 (0.0%) 3(7.5 %)
RAG 25 (16.6%) 36 (23.8%) 17 (11.3%) 32 (21.2%) 6 (15.0%) 9 (22.5%)
SemOpt 42 (27.8%) 64 (42.4%) 28 (18.5%) 44 (29.1%) 12 (30.0%) 18 (45.0%)
SemOpt + RAG 49 (32.5%) 75 (49.7%) 37 (24.5%) 58 (38.4%) 16 (40.0%) 21 (52.5%)

Perf Improvement T

Repo
Max Avg
RocksDB 5.04% 2.41%
Redis 6.14% 1.68%
gRPC 35.48% 3.10%
LevelDB 218.07% 10.40%
spdlog 20.00% 3.27%

19



IINES

20

RNER~RER

Lmlt

5 o)

ML EBFEE

A KB S I A LRI IS B

R

 MSRREERIE RIFER
A= 2 BRI R AY (o) 7R

+ PEBERUSMIEThAE R I

+ PRI RT R THAES

5 f ANtk

+ RREMRAE




	幻灯片 1: 大规模代码遗产系统 的重构与优化 ——软件工程难题与挑战
	幻灯片 2: 背景：软件维护
	幻灯片 3: 全自动软件维护
	幻灯片 4: 全自动软件维护
	幻灯片 5: 全自动软件维护
	幻灯片 6: 大规模代码遗产系统 的重构与优化
	幻灯片 7: 研究意义——国家需求
	幻灯片 8: 研究意义——应用价值
	幻灯片 9: 研究意义——学术意义
	幻灯片 10: 研究意义——学术意义
	幻灯片 11: 已有工作
	幻灯片 12: 已有工作：基于传统程序合成的算法优化
	幻灯片 13: 核心问题： 消除中间数据结构
	幻灯片 14: 青方系统： 求解中间数据结构消除问题
	幻灯片 15: AutoProof： 证明优化结果的正确性
	幻灯片 16: 青方系统问题
	幻灯片 17: 已有工作 基于大模型的自动代码优化
	幻灯片 18: 基于规则的优化模式匹配
	幻灯片 19: 实验结果
	幻灯片 20: 小结

