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Status Update

Data Requirement (in progress)

Periodic PanDA snapshots with job states and site placement
Includes priorities, retries, resource requests, workflow labels, and timestamps.

Repeated PANDAID snapshots can reconstruct temporal trajectories

Goal: Build a RL-based scheduler for PanDAWMS

Learn a policy that improves job placement across computing sites using historical 
PanDA data

Reduce queue wait time, improve job completion time, and lower failure/retry

● Predicting Job Turnaround Time in Large-Scale Distributed Computing 
Environments with Graph Neural Networks → Accepted in EPJ RI

● Next Step: PanDA RL Scheduler
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First Learning Setup: State, Action, Reward

State
Job features known before dispatch.

Examples: priority, attempts, cores, RAM, disk, walltime, input size, workflow 
type, time features.

Action
Choose a candidate COMPUTINGSITE.

Later extend to job-site pairs and richer constraints.

Reward
r = - ɑ x queue time - β x runtime

Higher reward means faster dispatch and shorter turnaround time.
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Replay Simulator, GNN, and RL Roadmap

Replay Simulator

Reconstruct queue 
and site state from 
historical 
snapshots.
Use it to test 
policies safely 
offline.

GNN 

Use the GNN as 
the predictive 
engine inside the 
simulator.
Predict turnaround 
time for candidate 
job-site 
assignments.
Score 
counterfactual site 
choices, not only 
historical ones

 RL 

Contextual 
bandit/reward 
model first

Strongest 
baseline with 
current logged 
data.

Next Steps

Offline DQN, 
Double DQN, 
after transition 
reconstruction.
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➢ Collecting snapshots, at least need few weeks data for RL
➢ Working on optimising the data collection and preprocessing


