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Sponsor Background

Bandwidth is a software company focused on communications. Bandwidth’s platform is behind many of the communications you interact with every day. Calling mom on the way into work? Hopping on a conference call with your team from the beach? Booking a hair appointment via text? Our APIs, built on top of our nationwide network, make it easy for our innovative customers to serve up the technology that powers your life.
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Project Summary

The student team will investigate, design, and build an AI-assisted code reviewer for large, complex software repositories. The system should help developers understand pull requests, identify potential issues, and consider relevant context beyond the lines directly changed. The project will emphasize useful, evidence-backed feedback and thoughtful evaluation rather than prescribing a particular AI model or implementation.
Problem Statement  

Software engineers reviewing a pull request must understand both the proposed change and its relationship to a much larger system. A small modification can affect callers, shared libraries, public interfaces, schemas, tests, operational behavior, or downstream services. Human reviewers may not have complete familiarity with every affected component, while traditional static-analysis tools are generally limited to predefined rules.
General-purpose AI code reviewers introduce a different challenge: large repositories cannot simply be placed into a single model prompt, and feedback generated without sufficient context can be inaccurate, repetitive, or low value. The team will explore how an automated reviewer can identify the context needed to evaluate a change and communicate useful findings without overwhelming developers.
Project Description

The team will develop a prototype that analyzes pull requests or comparable code changes and provides developers with a summary and prioritized review feedback. The solution should consider relevant information beyond the immediate diff while operating within practical limits on model context, latency, cost, and access to source code.
Students are encouraged to research and compare possible approaches. These might include repository indexing, dependency or call-graph analysis, code and architecture summarization, retrieval-augmented generation, static analysis, test-impact analysis, multi-stage review workflows, or other techniques proposed by the team. These examples are intended as possible directions rather than required implementation choices.
The reviewer should integrate into a realistic developer workflow and make its reasoning understandable by connecting findings to relevant code, documentation, tests, interfaces, or other evidence when possible.
Objectives  
• Investigate the challenges of reviewing changes in large software systems.
• Design a method for identifying context relevant to a proposed code change.
• Build a prototype that reviews pull requests and communicates findings to developers.
• Balance review quality with latency, cost, security, and model-context limitations.
• Reduce unsupported, repetitive, or low-value feedback.
• Evaluate the solution using representative changes and developer feedback.
Core Features (MVP)  
• Analyze a GitHub pull request or comparable set of code changes.
• Produce a concise change summary and prioritized review findings.
• Consider relevant repository context beyond the immediate diff.
• Provide evidence or reasoning for significant findings.
• Integrate with GitHub or another sponsor-approved developer workflow.
• Include a repeatable method for evaluating review quality.
• Allow major review behavior or categories to be configured.
• Operate in an advisory capacity without automatically approving or merging changes.
Stretch Features  
Potential stretch areas may include:
• Support for multiple programming languages or repositories.
• Suggested patches or test-case generation.
• Incremental reviews when a pull request is updated.
• Analysis of API, event, or schema compatibility.
• Learning from accepted, dismissed, or resolved review comments.
• Organization-level engineering rules or architectural guidance.
• Multiple AI-model providers or locally hosted models.
• A dashboard for review quality, latency, usage, and cost.
Technologies and Other Constraints
Required:
• The prototype should integrate with GitHub or process GitHub pull-request data.
• Source code, credentials, and repository access must be handled securely.
• The solution must include automated tests and clear setup documentation.
• AI-generated findings must remain advisory; the system must not automatically approve or merge code.
• Any external services, models, datasets, and libraries must be approved by the sponsor and comply with applicable licensing and data-handling requirements.

Flexible or student-selected:
• Primary implementation language and backend framework.
• AI model or model provider, subject to sponsor approval.
• Repository indexing, retrieval, analysis, and storage technologies.
• GitHub App, GitHub Actions, command-line, service-based, or hybrid architecture.
• Static-analysis and code-intelligence tools.
• Evaluation interface, such as a dashboard or generated report.
The initial scope may be limited to one programming language, repository, or category of code change. The team and sponsors will refine these boundaries based on early research and feasibility. 

Technical Approach  
The team will own the technical design and is expected to justify its choices through research and experimentation. A likely workflow is to identify the code affected by a change, gather relevant surrounding context, perform one or more forms of analysis, validate or rank the resulting findings, and present them within the developer workflow.
Possible areas of exploration include repository and architectural summarization, symbol or dependency analysis, retrieval-augmented generation, static-analysis integration, API and schema compatibility, test-impact analysis, specialized review stages, and techniques for controlling false positives. The final implementation does not need to use every approach and may introduce alternatives discovered by the team.
Expected Deliverables  
• A working prototype integrated with, or demonstrable against, a realistic GitHub workflow.
• Source code with automated tests and documented setup and deployment procedures.
• Architecture documentation describing major components and data flows.
• Security, privacy, and threat-model considerations.
• A representative evaluation dataset or collection of code changes.
• A repeatable evaluation process and final report covering review quality, false positives, latency, and cost where applicable.
• Documentation of experiments, design decisions, limitations, and future opportunities.
• A final demonstration using representative pull requests or code changes.
Success Criteria  
• The prototype demonstrates consideration of broader repository context, not only changed lines.
• Findings are prioritized, understandable, and tied to specific evidence when possible.
• The system is evaluated against a documented set of representative changes.
• The team measures and discusses relevant tradeoffs, including accuracy, false positives, latency, and cost.
• Major design choices and limitations are clearly documented and supported by evidence.
• The project provides a reliable end-to-end workflow suitable for sponsor evaluation and demonstration.
• The team identifies concrete opportunities for future improvement based on its results.
