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Project Sponsor Overview

.
* Fortune 500 Company

* Headquarters in Lansing, Ml

e Life, Auto, Home, and Business

Auto-Owners

INSURANCE

LIFE - HOME « CAR + BUSINESS

k
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Project Functional Specifications

e
* Analyzing code quality through interactive

dashboard
* Find inefficiencies and bugs

* Improve quality of code and efficiency of
development




Project Design Specifications

* Code Quality Metrics

* Unit Test Recommendations
* Documentation

* Spelling Check

* GitHub Activity

* Bottlenecks
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Screen Mockup: Al Forecast page of
the CQIS
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Screen Mockup: Bottlenecks page of
the CQIS
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s Bottlenecks &

Metrics Review Bottleneck < Module Bottlaneck < Bug Resolution Bottleneck &
Location” Pull Request Review Location: /auth module Location: Bug-labeled tssues
Stage Impact: 28% of total code churn Impact: Slower resolution over last 2
Al & Forecasts Impact: +32% increase in PR lead Status: High Risk weeks
time Status: Improving
Status: Active Indicators:
Indicators.
Bottlenecks Indicators: High concentration of file-lavel
changes Bug frequency fluctuating week-10-
Review-to-marge time increasing woek
Repeated modifications to same
CODE INTELLIGENCE PR cycle time remains stable components Resolution time trending d 4
Reviaw backlog growing Elevated bug linkage for PRs in this Bug fixes clustered In high-churn
= module aress
Documentation Reviews are the primary source of
delay, indicating that wait time- Heavy change concentration within While recent trends show
not devel effort-is sk g a single module Increases review improvement, variability in bug
Test Recommendations delivery, complexity and regression risk. resolution indicates uneven workioad
distribution
Spelling Quality

DATA SOURCES

GitHub Activity
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Screen Mockup: Documentation page
of the CQIS
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R Documentation I©
DASHBOARD

AuthService @ Authsel'ViCe

Metrics Handles authentication and authorization logic for incoming user requests
for valid, I8, issuing tokens, and enforcing sccess policies
Extends: BaseAuthService

SecurityContext

Al & Forecasts

AuditLogger

Properties
Bottlenecks SesslonController tokenValidator
C ible Tor vali g authentication tokens, inclod 9 » verification and explration checks.
CODE INTELLIGENCE PasswordHasher 5
userRepository
Intertace cied 1o user cred and et on from the lylog data stees
AuthConfig
Documentation : .
policyEngine
Jwiltils E 2 10 determine whather authenticated users are permtted to access protected
resources.

Test Recommendations

AuthException

Methods

Spelling Quality

ErrorResponse

authenticateUser(credentials)

- —_— Validates provided user cradentiasls and iasuves & new authentication 1oken upon successiul verfication.
DATA SOURCES
UserClaims

validateToken(token)

Confirms token ssthenticily, expiralion status, sad integrity bafore allowing request processing.

® 0000000 ¢

GitHub Activity

UserService
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Screen Mockup: Test
recommendations page of the CQIS
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GitHub Activity

‘ The Capstone Experience

Unit Test Recommendations £

& priority: Critical

Title: Authentication
Flow (AuthService)

Risk reason:
High code churn

bined with repeated
authorlzation-related

bugs in the last 30 days,

Recommendation:

+ Add unit tests for
authenticateUser()
and validateToken()

= Add negative-path
tests for expired and
malformed tokens

Impact;

Reduces risk of login
failures and
unauthorized access
regressions.

Priority: High

Title: Policy Evaluation
Logic (PolicyEngine)

Risk reason:
Authorization logic
impacts multiple services
and shows increasing
change frequency.

Recommendation:

+ Add parameterized
unit tests for role and
permission
combinations

+ Add edge-case tests
for missing or
conflicting policies

Impact:

Prevents incorrect access
grants and permission-
related outages.

Priority: Medium

Title: User Data Access
(UserRopository)

Risk reason:
Moderate churn with limited
existing test coverage.

Recommendation:

+ Add repository tests for
user lookup and
credential retrieval

* Mock database failures
and null responses

Impact:

Improves stability of
downstream authentication
services.

Team Auto-Owners Project Plan Presentation



Screen Mockup: Spelling quality page
of the CQIS
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DASHBOARD
Spelling and Documentation Quality ssc
Metrics
Overall Spelling Health: Spelling Issue #1: i
Al & Forecasts Good @
97.8% clean tokens Severity: Medium ,
Location: auth/token_validator.py
Bottlenecks Context: Inline comment
Issues Detected: igue: _
SO R o Last 30 Days - 42 issues Sauthent::t;?r! token expiraton check
+12 since previous period uggest s .
"authentication token expiration check”
Documentation
Spelling Issue #2:
Test Recommendations Affected Files: Severity: Low
18 files impacted Location: README.md
Spelling Quality Primarily comments and docs :';t;:t:xt Documentation
"dependancies" 4
DATA SOURCES
GitHub Activity
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Screen Mockup: GitHub activity page
of the CQIS
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R GitHub Activity Overview £3

Mot Commits “  Activity Over Time @
56 commits Commits «
+16% vs last 30 days
Al & Forecasts Weekly Comeits
Bottlenecks Pull Requests @
96 pull requests E al A
CODE INTELLIGENCE 82 merged + 9 open * 5 closed ¢
Documentation
Issues @ R TR
54 issues
Test Recommendations 37 closed - 17 open - &
Recent Activity
Spelling Quality Event #1:
. & Commit: a9fdc2e
Contributors ol e
DATA SOURCES 13 active contributors Message: "Refactor token validation
2 new contributors this month logic®
Time: 2 hours ago
GitHub Activity 4
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Project Technical Specifications

e
* Architectural Design

= Vertically modular architecture
= Asynchronous Separation Model

 Modules

= Metric Modules - presents historical repository analytics through
visual graphs

" Insight Modules - Forecasting, bottlenecks

®= Documentation Modules — generates documents on codebase and
spelling quality

= Unit Testing Module

= GitHub Activity Module

e Supporting Modules — Workflow Orchestrator,
Authentication, ML Service, GitHub Connector, DB
Connector, Workflow Connector




Project System Architecture

User

-
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TONn:

Metric Screen |
| Al & Forecast
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==
Documentation
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\

Spelling Quality
Screen

y

Documentation
Service

‘ The Capstone Experience

|
V.:v AuthO

O FastAPI

GitHub Connector

Workflow
Connector

DB Connector

e, GitHub
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Project System Components

RS
e Hardware Platforms

" Microsoft SQL Server
=" Neodj

= AuthO

= Docker

= OpenAl API

 Software Platforms / Technologies
= React(Vite.Js)

= FastAP|
" Python




Project Risks

S
e Risk 1

= Description: LLMs may hallucinate when generating documentation and test
cases.

= Mitigation: Add guardrail request to the prompt (cite sources, change
temperature parameter of LLM, give LLM access to previously generated test
cases and documentation)

* Risk 2
= Description: Not being able to tell if there is a bug from a PR with Git data alone
= Mitigation: Only Flag failures when there is a clear link between a bug and a PR
* Risk 3

= Description: Some Repos may not have enough history of data for a reliable
Prediction

= Mitigation: Show simple trends, use different models for different timeframes
* Risk 4
= Description: Metrics Can be misrepresented and context dependent
= Mitigation: Avoid labeling metrics as good or bad and adding clear explanations




Questions?

h
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