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Coding Agents

Idea Credit: Graham Neubig, Anthropic , Claudes, OpenAI blogs
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Announcements

○ HW2 due in 2 weeks
○ Reach out to us if you have any questions

○ Projects
○ Deadline for group formation - Feb 10 (Today), fill out your group 

information if you haven’t done so already
○ Rubric posted for proposal (see announcement)
○ Reach out to us if you have any questions/concerns

○ Participation Quiz will be opened before the student 
presentation
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Any Questions
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From code generation to coding agents
• A “Coding Agent” isn’t just code generation
• Closed-loop controller:

• Reads context, takes action, validates, recovers
• More like docker container 

• Repo - level difficulty: 
• Long context, multi-file edits, dependencies, environment mismatch
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What is a Coding Agent
• Input : 

• Goal: Issue/task
• Repositories 
• Environment

• Output :
• Patch that meets a verifier (tests/builds/checks)

• Loop: Observe > Propose > Act > Observe (until done)



VLM

Input: Repos, 
Environment, 

Task 
description

Output: 
Patch of 
code/test 

cases

What is a Coding Agent?



Challenges in Development Agents 

Slide credit: Graham Neubig

• Defining Environment
• Designing Observations/ Actions
• Code generations
• File localization
• Planning and error recovery 
• Safety
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Code environments
• Code repositories (GitHub, Gitlab, Bitbucket)
• Task management SW (Jira)
• Office & Communication
• Testing environments: 

• Focused mostly on coding environments
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Code environments (SWEBench)

Source: SWEBench https://arxiv.org/pdf/2310.06770

• Codebase with description of an 
issue

• LLM tasked to edit codebase to 
address the issue

• Requires understanding and 
collaborating changes in -

• Functions, classes, files 
simultaneously 

• Process extremely long contexts and 
perform complex reasoning that goes 
far beyond traditional code 
generation tasks. 

https://arxiv.org/pdf/2310.06770
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Action Spaces
• Understand repository structure
• Read in existing code
• Modify or produce code
• Running codes
• Debugging

Slide credit: Graham Neubig
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Action Spaces (CodeACT)

Source: CodeACT https://arxiv.org/pdf/2402.01030 

• Provided with all APIs of the tools it wants to work with

https://arxiv.org/pdf/2402.01030
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Action Spaces (CodeACT)

Source: CodeACT https://arxiv.org/pdf/2402.01030 

• Python interpreter

https://arxiv.org/pdf/2402.01030
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Action Spaces (CodeACT)

Source: CodeACT https://arxiv.org/pdf/2402.01030 

• Execute code actions

https://arxiv.org/pdf/2402.01030
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Action Spaces (CodeACT)

Source: CodeACT https://arxiv.org/pdf/2402.01030 

• Dynamically reverse prior actions

https://arxiv.org/pdf/2402.01030
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Action Spaces (CodeACT)

Source: CodeACT https://arxiv.org/pdf/2402.01030 

• Emit new actions upon new observations through multi-turn interactions

https://arxiv.org/pdf/2402.01030
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Observations
• Loop: Observe > Localise > Patch (action) >Verify > Recover

Source: SWE-Agent https://arxiv.org/pdf/2405.15793

https://arxiv.org/pdf/2405.15793
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Observations
• Loop: Observe > Localise > Patch (action) >Verify > Recover

Source: SWE-Agent https://arxiv.org/pdf/2405.15793

• Uses ReAct here 

https://arxiv.org/pdf/2405.15793
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Planning & Error Recovery (CodeR)

Source: CodeR https://arxiv.org/pdf/2406.01304 

• CodeR adopts 
multi-agent framework 

• Takes pre-defined task 
graphs to Repair & 
Resolve reported bugs 

• Adds new features 
within code repository

https://arxiv.org/pdf/2406.01304
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Planning & Error Recovery (InterCode)

Source: InterCode https://arxiv.org/pdf/2306.14898

• Disconnection between 
generated code and final 
execution

• InterCode uses RL 
environment with code as 
actions, and execution 
feedbacks as observations

https://arxiv.org/pdf/2306.14898
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Planning & Error Recovery (SelfDebugging)

Source: SelfDebugging https://arxiv.org/pdf/2304.05128

• Interesting paper to give a 
read

• It teaches LLMs to perform 
without human feedback on 
code correctness/ error 
messages

• Model is able to identify 
mistakes by investigating 
the execution results 

• Explains the generated 
code in natural language

https://arxiv.org/pdf/2304.05128
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Safety
• Correctness
• Coding models can accidentally push your code to the main 

branch 
• Can delete the test cases if instructed to maybe “Pass the test 

cases” 
• Faking personal information
• Pushing or generating malicious codes as an attack form

• Sandboxing
• Credentialization
• Auditing 

Can we guardrail them? 
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Safety (SeCodePLT)

• Evaluates three security capabilities: secure code generation, vulnerability 
detection, and patch generation

• Dynamic metrics (LLM-judging mostly does static evaluation)
• For each scenario, they provide > 

• vulnerable codepatched code, functionality tests and security tests
• Multi-language support (built for Python, C/C++, and Java)
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Evolutions
≤2021 One-shot 
code generation
Prompt > Code 

(no execution 
loop)

2022 - 2024 Loop 
& tools (agents 

emerge)
Observe → Act → 

Verify

2024  PR-style 
realism becomes 

standard
Issue >Patch > 

Test 
(SWE-bench era)

2024-2025 Interface 
& harness 

engineering (system 
design > prompts)

2025–2026 Stronger 
verifiers & trainable 
envs > Robust evals, 

training envs 
(SWE-Gym / 

SWE-Universe

2024 - 2026 Smarter 
controllers > Ext 

actions (CodeAct) + 
planning (CoAct) + 
exploration/search

2026 
Anthropic launched its C 
compiler with a team of 

parallel Claudes!!
Read: 

https://www.anthropic.com/eng
ineering/building-c-compiler

https://www.anthropic.com/engineering/building-c-compiler
https://www.anthropic.com/engineering/building-c-compiler
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Takeaway

What started as a code generation blocks in chat prompts, is going 
towards doing parallelism with multi agents, long running harnesses, and 

full fledged coding platforms for industry.  

Trade off(?) Are we as a software developer giving away our jobs, or just 
merely making systems to make our lives easier?  



Any Questions

Questions



Now for the presentations, but before that 
QUIZ!

Giving 2 minutes of dedicated time for participation quiz


