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Context

— Evolving tooling for P4

control ingress () {
table routing {
key = { hdr.ipv4.dstAddr : lpm; }
actions = { drop; route; }

— P4 is a DSL to model software-
defined network behaviour by
Intel and the Linux Foundation

II}/I_cMaster
niversity

Brighter
<World
mcmaster.ca September 26, 2024 | 2



The Problem

— P4 language lacks a usable grammar (available only in PDF form or
compiled in the existing compiler)

— So build our own grammar...

— How do we verify that this grammar is retrocompatible with previous
models?

— Build a representative dataset of models from open source
repositories to validate against

— Duplicates skew results...
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Why is deduplicating hard?

Duplicates are hard to find

Very costly to compare different models together

Need a way to avoid the need for exponential comparisons

Need to reduce the search space
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How duplicates happen

Clone / Download
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How to identify each type of duplication?

1 Forks Use existing fork relations in metadata

2 Cloned & Pushed Use commit ids to identify projects that
originated from others

3| Downloaded Use quick project comparison metrics t¢
identify projectsthatwere-downloaded-and
pushed
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Overview of Approach

4 Reduce Search Space
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>

Dataset

GitLab vs GitHub Repos

- Dataset of entire ecosystem

- 2234 GitHub repositories

- 49 GitLab repositories

- GitHub API 1000 repositories limit

- GitLab API returning errors on
requests bigger than 50
repositories
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The Starting Point
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Step 1 - FORKS
O
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Step 1 - FORKS
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— 1679 relationships created

— 72.53% of repositories connected Lk

(Coloring done using Weakly Connected Components

algorithm)
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Step 2 - CLONED & PUSHED
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Step 2 - CLONED & PUSHED
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How does it work?

— Look at first commit id of each repository
and find ones that match.

Same creator,
different forge
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Results

L]
L] . . .

— 1712 relationships (+54)

— 73.95% of repositories connected .,
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Step 3
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Step 3
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Quickly evaluate similarity between 2 projects

/ \ Algorithms chosen:

Similarity = wg + Diree + W1+ Dypame
- APTED" for tree edit distance

« Wo: Weight of tree edit distance - Levenshtein for name edit
» Dyee: Normalized tree edit distance. distance
* wq: Weight of name edit distance

! Dname: Normalized name edit distance
'http://tree-edit-distance.dbresearch.uni-salzburg.at/
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ReS u Its Quick-Similarity Scores

30000 ~
— 140,499 pairs to compare
25000 A
— 35x decrease in number of
computations needed —

— ~17 minutes of computation

Count

15000 -
— 12 pairs with a threshold of a

similarity score of >0.7

— 1724 connected nodes (+12)

10000 +

5000 -

0.4 0.6 0.8
Scores
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Step 4 - DELETION

e World
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Step 4 - DELETION
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Simple Deletion

- Check if the latest commit of a L h L T e T
project is the same as the parent's - -~ o i

latest commit A I e
- Ifitis, no changes have been S e B
made e

Resu It L
- 195 duplicates found
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Fully evaluate similarity between 2 projects

a "\ Algorithm chosen:
EREP S1+Sy+...+ 5,
1maLarity = o - Python difflib's
SequenceMatcher

¢ S4,S,,...,S,: Similarity scores of n files

P GEQClE el - Based on RatclifffObershelp's

K / algorithm
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Results

- 386 pairs to compare

Similarity Scores

- ~1h30 of computation
- 286 duplicates (+91) with the threshol
setat0.75 1
- Out of 2315 (~12.35%) )
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Future Work

Potential Improvements in  Better full project Better full project

Pipeline comparison technique comparison technique

— Potential improvements of — All current solutions are — Using state-of-the-art
database queries language specific solutions like Repo2Vec

— Could lead to more — Test this system with a — Deduplication using
duplicates detected language specific embeddings

comparison technique
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Conclusion

- Solution is far from perfect
- Good results
-12.35% duplicates
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