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AID2E Introduction
● AID(2)E = AI Assisted Detector Design at the EIC

● Scalable and Distributed Framework to design the EIC 

detectors

● Instead of designing and optimizing each detector 

subcomponent separately before integration, holistic 

optimization of the entire detector system within global 

constraints

● Multi Objective optimization

● Objectives 
○ Detector efficiency, resolution, costs etc
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Phase I
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Phase I Goals
● Framework that supports optimization of at least 2 ePIC detector 

subsystems

● Support ax and pymoo optimization algorithm

● Optimization problem configurable as DAG based workflow that can 

be executed in local, remote resources



What has been done so far
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AID2E Framework

Python based optimizer 
interface to integrate various 
detector optimization 
software

Refactoring of detector 
simulation software to 
interface with the framework

Refactoring of job schedulers

Exploration of other 
optimization algorithms like 
pymoo within the framework

Closure Tests
(~2024)

Tests done with optimization 
libraries (ax-platform botorch) 
on simple multi objective 
problems using Multi 
Objective Bayesian 
Optimization (MOBO)

Closure Test: Use 
PanDA/iDDS to perform those 
tests using distributed 
computing resources

Detector Optimization 
Software

(2024 - 2025)

Frameworks for various EIC 
sub detectors were being 
developed by different groups. 

Development of job scheduler 
that supported running 
optimization job locally and 
remotely via PanDA.

Integration of PanDA job 
runner for dRICH detector

Integration of PanDA job 
runner for BIC detector

Currently happening

https://github.com/aid2e/AID2E-framework/tree/main
https://github.com/anyoptimization/pymoo
https://github.com/facebook/Ax
https://github.com/aid2e/Closure-Test-2
https://github.com/aid2e/scheduler_epic
https://github.com/physnerds/scheduler_epic/blob/highlow_eta/tests/pandaidds/test_pandaidds_multi_steps_drich_orig.py
https://github.com/physnerds/scheduler_epic/blob/highlow_eta/tests/pandaidds/test_pandaidds_multi_steps_drich_orig.py
https://github.com/aid2e/BIC-MOBO/blob/main/panda-idds-bic-mobo.py
https://github.com/aid2e/BIC-MOBO/blob/main/panda-idds-bic-mobo.py


AID2E Framework
● A unified python framework to run detector-design optimization 

workflows for EIC/ePIC. 

● Provides resources to:
○ Describe a detector design problem (optimization problem, detector 

parameters and constraints))
○ Interface with optimization software like ax, pymoo
○ Interface with Scheduler to schedule optimization job (PanDA, Slurm, 

Local)

● Framework does:
○ Generate candidate design points
○ Execute evaluation based on user specified optimization 
○ Collect objective metrics
○ Feed results back into the optimizer for next iteration
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https://github.com/aid2e/AID2E-framework


AID2E Framework workflow
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● CLI based user interface
● Layout the optimization strategy in a yaml 

file
● aid2e optimize yamlfile.yaml → Entry point



An Optimization in AID2E Framework
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aid2e optimize 
yamlfile.yaml is the entry 
point

Problem is the 
optimization problem 
with design 
parameters and 
objectives



An Optimization in AID2E Framework
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aid2e optimize 
yamlfile.yaml is the entry 
point

Optimizer layer to 
setup optimization 
algorithm.



An Optimization in AID2E Framework
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aid2e optimize 
yamlfile.yaml is the entry 
point

User defines the 
workflow layer.



An Optimization in AID2E Framework
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aid2e optimize 
yamlfile.yaml is the entry 
point

Execution of the 
workflow via 
Scheduler Interface



Job Scheduler for AID2E optimization 
jobs
● Interface to manage AID2E optimization trial jobs

○ Based on previous work on scheduler_epic

○ Core AID2E-framework by default provides support for the local runner

○ Support to PanDA and slurm runners are abstracted as plugins to the 

scheduler interface

● PanDA Runner that was developed and tested with dRICH-MOBO 

and BIC-MOBO optimization is refactored to provide AID2E 

Framework support
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https://github.com/aid2e/scheduler_epic


PanDA job Scheduling in AID2E 
Framework
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● AID2E provides support for the PanDA/iDDS job scheduler to use the 
distributed compute resources

● AID2E can configure PanDA/iDDS to submit workflow as one2one or 
many2one through a PanDA specific multi graph interface.  See 
implementation details here

https://github.com/aid2e/AID2E-framework/issues/61


Scheduling AID2E jobs via PanDA

14

Screenshot of AID2E completed jobs from 
pandamon

Ana jobs (top) are the child of sim/reco jobs 
(bottom). 



Running dRICH Optimization with aid2e 
framework
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Taken from Cynthia Nunez’s update

C. Nunez showed that AID2E framework now supports dRICH optimization using joblib and slurm 
runner. 
Ongoing tests with PanDA runner



AID2E Version 0.0 Goal
● Support the optimization of BIC and dRICH detectors of the ePIC 

using AID2E framework

● Derek from JLab is finalizing the BIC example based on C. Nune’z 

work

● Paper on the AID2E design and performance ongoing
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Road to Version 0.0
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Finishing up the review of BIC example and PanDA 
integration → Version 0.0 release. 



Phase II
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Project II for AID2E
• Holistic Optimization

• Optimization of the whole epic detector as a single design point

• AID2E Framework → AID2E Agentic Framework

• Agent for Code Assistance (Williams & Mary)

• Agent for Job Control/Monitoring (BNL)
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https://github.com/aid2e/AID2E-framework/tree/code-assist
https://github.com/physnerds/panda-mcp-tests/tree/feature-sdcc-pandamon


Agent for Code Assistance
• MCP tools that will help the user in planning, understanding, developing and 

using the AID2E code

• Can be Integrated within the VS Code 
• Copilot uses the AID2E Code Assistance MCP tools

• MCP tools are configured to explore the framework in structured way on 
demand

• Uses Jinja to leverage open models via vLLM through VS-Code
1. VS Code sends Open AI compatible HTTP request
2. vLLM parses the message
3. Jinja renders messages based on templates (reduces token usage 

by constraining to AID2E specific context only)
4. Model specific prompt is produced
5. LLM reads the Jinja rendered prompt
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https://jinja.palletsprojects.com/en/stable/


Agent to Steer/Monitor Jobs
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● Ongoing work

● Agent is currently in the Exploratory and Design Phase

● Fleshed out core requirements of the Agent

● Putting together the tools and technologies required to perform 

tasks



AID2E Job Steering/Monitoring Agent
• Agent to monitor and steer AID2E optimization jobs

• Currently being developed with PanDA job scheduler 
• Eventually expand to all supported job schedulers 

• Humans provide configuration template

• Agent does:
• Configuration yaml file sanity check based on past error, pre-defined criterions

• Launch AID2E  jobs using PanDA

• Monitor PanDA jobs

• Store completed PanDA job status in the memory for future reference (memory)
• Failure/success

• (Possible)Error identification in codebase

• Job summary report

• Optimization result

• Summary of optimization (graphical, reports)
• By retrieving past and present information from the memory
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AID2E Job Steering/Monitoring Agent
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AID2E Job Steering/Monitoring 
Agent

Skills

● Skills to perform tasks: 
● Error diagnostics, monitor jobs
● Produce Job reports/summary (graph, 

tables)
● Produce Optimization summary (graph 

tables) 
● .md files, python tools etc
● ….



AID2E Job Steering/Monitoring Agent
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AID2E Job Steering/Monitoring 
Agent

Skills

● MCP tools/server to access job 
information via PanDA server

● MCP server to interact with 
AID2E software stack

● Any other tools needed in future

MCP



AID2E Job Steering/Monitoring Agent
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AID2E Job Steering/Monitoring 
Agent

Skills

● Agent writes and reads 
information related to the 
optimization job (logs, reports, 
summary) to build the context 

● OpenViking server deployed at 
aipanda@cern machine

MCP Memory



AID2E Job Steering/Monitoring Agent
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AID2E Job Steering/Monitoring 
Agent

Skills

● Readonly database based on 
AID2E codebase

● iDDS codebase
● Leverage W&M work 

MCP Memory

RAG



AID2E Job Steering/Monitoring Agent
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AID2E Job Steering/Monitoring 
Agent

Skills

MCP Memory

RAG

LLM 

● Frontier models (Claude, OpenAI models)
● Open Models (Qwen, Llama etc) that run on remotely running vllm engine
● Tested with vllm engines running as Perlmutter Slurm Job via Spin Server

○ See more details in Tianle’s update (here)
● Planning to test with models provided by SDCC (setup by Meifen, Atif, Tianle et al)

https://brookhavenlab-my.sharepoint.com/:p:/g/personal/twang3_bnl_gov/IQDFMxkDdyZQSr6ayE7iHU22ARgN3BbQ9eM-YmRIWl4PRsE?rtime=tOdsPb4N30g


Framework configured to work with local 
models
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● An agent orchestration layer that decides and delegates MCP server/tool 
usage. 

● Possible ways to optimize and bring down LLM token usage if necessary.
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LLM model : GPT-OSS  (20 B parameters) only for testing tool discovery
Token usage: Given by the model 

Using strong prompting from the .md files for tool discovery
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Plugging MCP servers into Codex (or 
Claude) ● Use Claude or Codex 

or other enterprise 
layer for 
orchestration

● Rely completely on 
native model 
(OpenAI models if 
Codex for example)

● OR Use a 
combination of 
native and open 
models (WIP)
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What happened Input 
tokens

Cached 
input

Output 
tokens

Reasoning 
output

Total 
tokens

Tool search 14,505 4,480 94 22 14,599

panda_study_job 18,095 2,432 29 0 18,124

Final answer 20,925 17,792 303 0 21,228

Full turn total 53,525 24,704 426 22 53,951
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Open Viking for the Agent Context
● Wen setup OpenViking Server in aipanda machine @ CERN

● Will serve as the memory for the Agent to read and write information 

● Created MCP server that provides retrieve/write tool for the 

OpenViking Server

● Open Viking MCP server is spawned locally at the moment



Demo :  PanDA MCP Tools + SWF Agents 
+ OpenViking
Prompt : Give me the summary of all jobs submitted by iDDS in the last 

7 days
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Uses the SWF PanDA tools



Demo :  PanDA MCP Tools + SWF Agents 
+ OpenViking
Prompt : Write the summary of this report to the openviking server
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Uses the OpenViking MCP server tools to write 
the summary. 
Follows pre-written instruction to make a copy 
on local machine.



Demo :  PanDA MCP Tools + SWF Agents 
+ OpenViking
Prompt : Use today’s and past report to give me error summary
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Uses the OpenViking MCP server tools to read the 
summaries from the past. 
Follows pre-written instruction to present reports as table.



Roadmap
● Finalize the Open Model Agent Orchestration layers

○ Stable Perlmutter Spin Server hosted vllm gateways

○ Models provided by SDCC

● Organization of the Agent Memory in the OpenViking server
○ Rules to categorize and organize written reports

■ Campaign dates, AID2E optimization problem, optimizer, trial summary, PanDA job summary 

(status, compute time, memory required, resource used, time spent in idle etc)

○ Rules on persistence, volatile records of optimization campaign

● MCP tool for AID2E framework (based on W&M work)

● Deploy currently locally hosted MCP server(s) to the NPPS machine(s)

● Comparison of performance, token usage with available models

● Concretize list of tasks/skills/tools for the AID2E Agent

● Target : First stable release of AID2E Job Steering/Monitoring Agent for 

production style optimization campaign
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