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Problem Statement

If a line of code is changed , which tests will likely fail/ flagged as critical or high or low, etc?
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THE CONSEQUENCE

7 Slow manual code review

Engineers trace impact by hand for hours

3’,{ Missed regressions

Untested changes reach downstream builds

\‘ Hardware spec mismatch

Code drifts from HSI without detection

ﬂ Vehicle pipeline breaks

Safety-critical failures ship to production

Avg. incident review: 4-8 hours per commit

Modern repos lack contextual awareness - changes are disconnected from their structural & safety impact



/. 0@ Honda/
@@ firmware/ C++17
- main.cpp entry point
sensors.cpp / .h ADC, packing
- canbus.cpp/.h CAN frames
gps.cpp/.h NMEA parse
~ interrupts.cpp / .h IRQ dispatch
Makefile build config
@ cloud/ Python
ingest.py telemetry validate
utils.py CRC, encryption
@ docs/ Markdown
~ hsimd HW-SW interface
@ scripts/ Bash
run_demo.sh, run_tests.sh
27 source files - 3 languages - 16 git commits
LANGUAGE MIX

il

18 commits, 4 suthors

Nature of Data

THREE DATA LAYERS
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i Layer 1: C++ Firmware Code
Embedded vehicle software — sensors, CAN bus, GPS, interrupts
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Layer 2: Git Version History
Temporal metadata — commits, diffs, authorship, blame data
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[] Layer 3: Hardware-Software Interface Spec
SENSOR_PKT binary format — byte layout, field types, CRC checks
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Three data layers — our pipeline

them into one knowledge graph
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Construction of Knowledge Graph

4 Authors 16 Commits 22 Files 2 Classes 70 Functions

Node Types & Relationships
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Priority Scoring

Proximity PageRank Fanout

Shortest path o ;
Graph Centrality File dependency
fromccz)lzja;nged of functions reach

Priority = 0.5 e Proximity + 0.3 ¢ PageRank + 0.2 e Fanout

( Tier | Score range Bloom color )
Critical >0.75
L High 050-075
o Mediu; 025=0.50
{ Low >0.0and < 0.25

Safe =0.0




Neo4j Bloom Live Demo
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Results and Findings

Reduction Metrics Test Count Summary Scenario Performance breakdown
100
90 84%

80 76%
Best-case [ 84% | max skip
reduction: 84% 7

25 | 4-7 ||

Total tests Recommended 40
testrun 30 -

Worst-case 72% | min skip 20

68% 72%

10

Worst-case reduction: 72% Scenario 1 (Brake) Scenario 2 (LIDAR) Scenario 3 (Torque)  Scenaric 4 (CAN)



Learnings
Strengthening Graph Database Turning Abstract Concepts into
Understanding Practical Outputs
Hands-On Research Experience Test Risk Understanding

Innovative Problem-Solving

Automotive Industry Exposure Methodologies
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