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Abstract

With the rapid development of artificial intelligence and big data technologies, the automated ex-
traction and visualization of code knowledge structures have become essential in program compre-
hension, teaching assistance, and intelligent software development. As one of the most widely-used
programming languages, Python contains diverse types of knowledge points and complex depend-
ency relationships, making traditional manual analysis inefficient and unsystematic. To address the
problems of inaccurate knowledge point identification, limited code structure interpretability, and
low knowledge reusability, this paper proposes a Python-oriented method for knowledge extrac-
tion and analysis. The method constructs an expert knowledge base that maps Python knowledge
points to critical instructions. Using the Abstract Syntax Tree (AST), Python code is decomposed into
structural units and matched with expert knowledge entries. A comprehensive weighting model—
integrating instruction frequency, call depth, and dependency relations—is designed to evaluate
the importance of each knowledge point. Furthermore, a structured “Knowledge Point-Instruction-
Relation Type” triple representation is established. Based on this representation, NetworkX and
Pyecharts are employed to generate network topology diagrams, interactive knowledge graphs, and
word clouds for multi-dimensional visualization. Experimental results demonstrate that the pro-
posed method effectively reveals the distribution patterns and logical associations of code know-
ledge, providing support for programming education, textbook analysis, and intelligent code anal-
ysis systems. This study verifies the feasibility of constructing a visualization system for Python
code knowledge and offers new insights for teaching management, learning path planning, and in-
telligent programming tools.
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Figure 1. Build an expert knowledge base
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TEIRGEH . R SERIE T, (R ERRRILEC MRS AItE . MRSt R Y], 2T AST IS HtLfE
AT REAS 5 2 4 i R PP R R B R 3]

FEffpTILRE T, RGIBZHT] AST M, I 55 F RN OGS BEATILAC. 24717 A4 R
LU BB PR 5 o0 i S e — S, B RHIWZ AN S5 Bl R O RIR s 300 . Dt — b 3R iR
TRGIEE, AW FCES A IR AR QUL A5 15 s BRSO TR, R 8 SCRB G AR A B I 1 = g, i
REUE R TC LT . A SRABLA b SO BRI T AR AR 1 SR S KR R A T 7 R EAIESE
HA RIFRIEHEET]. Hd, BRSO e R n e i is o, AMUKIER B S iiEsE, B4ia
FLAE P SR TR AT R SRAY L T B AR A DA S AR T8 SOR RBEAT S35 T, I
el > B R TG P A PR 57 i
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Figure 2. Knowledge point-key instruction-relation type
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Figure 3. Key instructions and their weight scoring data
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Figure 4. Mapping table of knowledge points and weight scores
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Figure 5. Feature word cloud
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Figure 6. Knowledge network topology diagram
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Figure 7. Interactive knowledge graph
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