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Motivation

e Best practices for Open Science are
spreading to Research Software
o MSR now embraces FAIR! [1]

e Research Software can still be difficult to:
o Understand
o Adopt
o Compare
o Execute, reproduce or scale

e Research Software has become a research
topic:
o Each approach introduces their own
tokenizer/ feature extractor/etc !!!

[1] https://conf.researchr.org/track/msr-2022/msr-2022-data-showcase
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Framework for extracting features from Python code repositories in order to:

- Ease repository comprehension
- How to run a target repository (software invocation)
- Determine the type of repository (library, package, service)
- Ease machine readability (extract features)
- Extract available documentation
- Functions
- Methods
- Call graph, Control Flow
- File hierarchy, tests files
- Dependencies and requirements

In a single, unified framework
Without executing code repositories

Reusing existing tools
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Inspect4py: Main features L rapr  SiORE)
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- Parse repositories to Abstract Syntax Tree (AST) . S FORTS

- Extract details of classes, methods, functions, documentation, etc orerete Syntex Tree
- Employ additional tools for obtaining:

- Requirements (pigar), Control Flow Graph (cdmcfparser)
- Analyse the previous information (new set of heuristics ) to generate:

- Dependencies, Call graph, Files hierarchy, Test Detection, Software Type and Software invocation
- Evaluation Summary

- Manually annotated corpora (95 python repositories)

- 24 packages, 27 libraries 13 services and 31 scripts

- Overview of results for main software type classification for each category

Software type | Precision | Recall | F1-score
Package 1 0.916 | 0.956
Library 0.93 1 0.9637
Service 1 1 1

Script 0.967 0.967 0.967

Table 1: Results for software type classification.



Inspectdpy: Usage example (1)

Example.py

import os

path=os.path.join("/User",

def width():
"A function to calculate the width"

"/home" .

"file.txt")

Installation: pip install inspectp4y return 5
def area(length, func): dvnamiC Ca”
>> inspectdpy -i MSR Example -o output -html -si REIMELIENGED & fansll )
area(5, width)
file dependencies functions / body is_test
. .. |A function to calculate the, /
doc short_description width /
idth ,7 4
N min_max_lineno min_lineno |8—
path ;gi::/rlf:OS/MSR_Example momax Wm
i 4 / e os.path join
output/MSR_Example |ﬁleNameBase ‘Examplc import| type e length calls e Example.area
| extension ‘py ’rw args e func False
d short_description |Examp1e,py [7|_ }store_vars_calls’ path |os.path.join
oc in_li 12
full [Example.py area |[min_max_lineno —- .neno
max_lineno Iﬁ
e print
calls ¢ Example.width
Itype I run Ihas_structure |mentioned_in_readme Iranking

software_invocation

|script |pyth0n /Users/rf208/MSR_Example/Example.py |body

|Fa]se

1

software_type

|script




@ RDFLib / pyLODE  pubiic
L
I n S e Ct4 | ' S 2 l e e XE l ' ' l I e 2 < Code © Issues 57 11 Pullrequests 1 Actions [ Projects [ Wiki @ Security | Insights
L

¥ master + ¥ 6branches © 53 tags Go to file Add file ~ m
8 nicholascar Merge pull request #163 from tehaef/css-path-fix .. ' 574429 on 5 Mar ¥ 397 commits
admin 3.0.2a for master 4 months ago
bin Merge branch ‘master" of https://github.com/RDFLib/pyLODE 4 months ago
>> 1nspectd4py -1 pyLODE -o output Pylode -r -html -si cxamples 501 s amonths sgo
img added favicon 12 months ago
pylode Fixed broken path for external CSS file. 3 months ago
tests 3.0.1 fixes 4 months ago
O .gitignore remove _version - autobuild it 12 months ago
Markdown |3.3.6 D LICENSE replacing all 2.x code with 3.0.0; all examples/ working 4 months ago
dominate 260 [ README.rst Fix tiny typos 3 months ago
% [ setup.cfg inc nested templates in setup.py 2 years ago

requirements pytest |[7.1.2
O setup.py replacing all 2.x code with 3.0.0; all examples/ working 4 months ago
rdflib  [6.1.1 |
setuptools (54.2.0

type ‘ run Ihas_structure 'mentioned_in_readme
e test [python /Users/rf208/pyLODE/tests/test_errors.py  ||main False
ests
test |python /Users/rf208/pyLODE/tests/test_utils.py body False
test ‘python /Users/rf208/pyLODE/tests/test_doc_html.py |body |F alse
@ run | o pylode

type |package
1installation 'pip install pyLODE

I ranking |1

software_invocation o l type |script \ . . .
are ot T ruw lpython Users/208/pyLODE pylodelclipg Ranking software invocation methods

| has_structure |main

1menti0ned_in_readme |True /

l ranking |2 D

Software type
based on our ranking score

software_type Ipackage -




Inspectdpy: Use cases Inspect4py O

- Automated software catalogs (in combination with other tools for metadata

extraction)

- Autocomplete readme files
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No description available yet. HOW tO use it b 4
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0vy python /Morph-OME/app.py
o>
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Morph-OME ()

Themis () .
Online Mapping Editor Verification tool for executing test cases WOI'k in Prog ress
on one or more ontologies X _ SOftwa re Slmllarlty
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Inspectdpy is Open Source and freely available

0 https://qithub.com/SoftwareUnderstanding/inspect4py

g https://inspect4py.readthedocs.io/en/latest/
https://pypi.ora/project/inspect4py/
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Problems? Questions? Open an issue :)


https://github.com/SoftwareUnderstanding/inspect4py
https://inspect4py.readthedocs.io/en/latest/
https://pypi.org/project/inspect4py/

