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Agents and Birds



Subtitle
‣ We are always concerned about dividing CHTC into “HTCondor” and 

“Pelican” camps!

‣ Miron: We have an enormous investment in software!  You are 

throwing it all away and reinventing the wheel.

‣ Me: I’m not enthusiastic about attaching dusty old C++ libraries 

(HTCondor) to my shiny new Go code (Pelican).

‣ Ah-ha moment!

So I was talking to Miron one day…

We can leverage the knowledge in 

the software without linking 

against the library.



Subtitle
‣ Take ClassAds: the Pelican plugin reads a list of input files in a ClassAd, performs downloads, writes a summary 

in a ClassAd.  In October 2025, this was a hellscape of regular expressions as a “parser”.

‣ However, we have:

‣ The original ClassAd paper PDF describing the concept.

‣ The YACC file describing the ClassAd grammar.

‣ A well-architected C++ library implementing ClassAds.

‣ Idea:

‣ “Dear ChatGPT”, can you take these inputs and turn them into a Go ClassAd 

library?

‣ …And thus https://github.com/PelicanPlatform/classad was born!

Software is Knowledge; Agents can use Knowledge

https://github.com/PelicanPlatform/classad


Subtitle
‣ The agent was able to put together the core parser 

and evaluation engine in a single day, including unit 

tests.

‣ Conundrum: We implemented a ClassAd library 

but is it compatible with the ClassAd language?

‣ Two additional sources:

‣ Online documentation of examples and behavior.

‣ The Python bindings provide an “oracle”.

‣ With the bindings, the agent could determine if its 

own code was right:

‣ Develop a change, test it against the reference 

implementation, and repeat until correct.

‣ The agent could run its own autonomous loop – an 

accelerant.

A Week of Rapid Progress

Another key ingredient: a HTCondor expert with an architectural vision 

and oversee the implementation (keep the agent off false paths).



Subtitle
‣ ClassAds is not unique here: we can set up 

an autonomous loop with a live HTCondor 

system.

‣ While ClassAds is well-documented, 

HTCondor’s communication protocol 

(CEDAR) is custom, binary, and entirely 

undocumented.  The APIs between clients 

is undocumented.  

‣ There’s a single implementation; a 

second had never been attempted.

‣ … so we attempted it!

Why Stop There?



Subtitle
‣ We knew HTCondor needed to drop its “boost.python” dependency.

‣ 20 February 2023: Decision was made 20 February 2023 to rewrite the Python bindings.

‣ 11 July 2024: Presented preview version to community at HTC’24

‣ 31 October 2024: htcondor2 available in the stable series (24.0.0).

‣ 25 July 2025: Last bits of rewritten functionality (HTCondor Ping) merged.

‣ ~500 developer hours logged.

‣ Python bindings interface with existing C++ library; Go libraries handle from the TCP socket on up.

‣ Completely fair comparison?  Likely not…

‣ Indicative of what can be accomplished?  Sure!

For Comparison – Python binding rewrite



Subtitle
‣ ClassAd language: Core serialization format 

and matchmaking evaluation engine.

‣ CEDAR protocol: Proprietary binary protocol 

used by HTCondor, including authentication 

mechanisms.

‣ Config language: Serialization format used by 

HTCondor configuration files, resulting in a key-

value (untyped) hash table.

‣ Submit files: Same as configuration language; 

includes translation of hash table to ClassAd-

based job description.

‣ HTCondor API: Remote procedure calls (RPC) 

exposed by various daemons (e.g., job submit, 

status, remove, edit; daemon status queries).

Aside – the HTCondor “Tech Stack”

ClassAd Language

CEDAR Protocol Config Language

Submit FilesHTCondor API

???



Subtitle
‣ I assume a library with no users is a broken library.  What should we use this for?

‣ Idea: Let’s build out a REST API server using the Go libraries!

‣ Go is great at web services; Go is great for high-concurrency applications.

‣ A thorough REST interface would open HTCondor up to more programming languages.

‣ And advance usage of programmatic interfaces!

‣ What are other interfaces that HTCondor is lacking?

Toward what end?



Subtitle

Example – REST API

API 

server

condor_master

condor_shared_po

rt
condor_schedd

or

API 

server

condor_master

condor_shared_po

rt
condor_schedd

User (curl)
User (curl)

The API server can run on a standalone host or as part of the 

HTCondor installation using the same port as the rest of the system 

(9618).

By default It passes through the user’s token, letting the condor 

daemon handle the authentication/authorization

IDTOKEN

IDTOKEN

IDTOKEN

IDTOKEN



Subtitle
‣ So, what’s supported?

‣ The typical CRUD: create, read/list, edit, and delete 

jobs.

‣ More HTCondor-specific operations: hold/release jobs, 

query the job archive for job/transfer/epoch history.

‣ Data movement:

‣ POST job input as a tarball or a multi-file upload.

‣ GET job results as a tarball.  GET stdout/err.

‣ Tail stdout/err of a running job.

‣ Connect to a job via SSH (requires client to perform a  

WebSocket upgrade).

REST API



Subtitle

REST API - Example



Subtitle
‣ REST is wonderful – but it’s not the “native language” of AI 

agents.

‣ Nearly all agents speak “Model Context Protocol” (MCP).

‣ MCP allows for structured or unstructured data.

‣ More like streaming of data than an RPC.

‣ MCP can be “spoken” via stdin/out (launch a process) or 

over HTTP

‣ If HTTP is used, then endpoints are public or OAuth2-

authenticated

‣ MCP standardizes introspection – what ”tools” exist?  What 

resources are available?

‣ Can add instructions or context to a response – hint the 

agent on what to do next or how to use the tools.

From REST to AI Agents

API 

server

Agent (VSCode?)

Cookie

SSO

Login

Key OAuth2 
DB

IDTOKEN

For the MCP, we must maintain a full OAuth2 identity provider; 

VSCode (or claude or codex…) is an OAuth2 client and will 

need to authenticate on behalf of the user & perform refresh 

flows.



Subtitle
‣ The MCP is implemented in the same API server; 

simply provide the endpoint URL and finish the auth.

‣ Subsequently, you can utilize it from your AI agent web 

interface, coding agent, etc.

Model Context Protocol - MCP



Subtitle
‣ As we’ve seen, LLMs combined with tools can do 

remarkable things starting with just natural language 

prompts.

HTCondor MCP - 

VSCode Interface

Claude Browser Interface



Subtitle
‣ Given a REST API, one can start building out a browser-based interface, making the system more accessible to 

less-experienced users.

‣ For HTCondor, we focus on mechanisms for placing & managing workloads, not individual jobs.

‣ Web UIs can also provide remarkable density of information compared to the CLI

From REST API -> Web Interface
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Subtitle
‣ A tradeoff in web UIs is simplicity versus complexity: add enough functionality 

to make it useful for experts and you overwhelm the beginners.

‣ What if we allow agents to help out in the web interface?

From Web Interface to Agents



Subtitle
‣ We believe in “no free lunch”! What’s the bad news?

‣ LLM agents are an accelerant: they allow users to try 

things that are “expert level”.

‣ … and maybe things no human would try!

‣ Example (left): Claude suggested to a user 

condor_qedit a job from “vanilla” to “local” universe” 

to assist in debugging (?).

‣ Triggered a HTCondor bug that causes schedd 

to crash if you edit the job’s universe.

‣ LLM agents can provide a false sense of security: 

“The robot is smart and certainly wouldn’t do 

something bad”

‣ End of day: you can’t delegate responsibility!

So what’s the bad news?

Another example of overconfidence: In Pelican, we used the agent to 

overhaul / cleanup the internals of our configuration subsystem in December 

2025.  Caused numerous regressions: turns out our configuration system was 

under-specified and important behavior didn’t have test coverage.



Subtitle
‣ Coding Impact:

‣ Clearly provide value: not “magic” but useful tools that, when applied well, allows CHTC to use resources more 

effectively.

‣ User Impact:

‣ We are seeing users with fewer technical skills more effectively using HTCondor.  Broadens our science impact!

‣ Mixed bag: part of our goal was to teach skills!  Temptation to “outsource your brain”

‣ “AI Agent to do my Science”

‣ Ok, an AI agent can submit and manage a job.  That’s a “party trick” – amazing and surprising (at least from 2 years 

ago!).

‣ Submitting a job at a time with a natural language prompt is no way to scale to a 10,000 job workflow.

‣ The agent needs to go beyond “hello world” and “sleep jobs”; it can create “science jobs” but do they do the right 

thing – or just look good?

‣ Similarly, one needs to manage data inputs/outputs at scale; manage environments (containers).

‣ How far away are we from “doing real science”?

From “Party Trick” To “Science”

Only a year into the “agentic era” – things are getting interesting!



This project is supported by the National Science Foundation under Cooperative Agreements PHY-

2323298. Any opinions, findings, conclusions or recommendations expressed in this material are 

those of the authors and do not necessarily reflect the views of the National Science Foundation.

Questions?
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