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Overview

• Balsam components & job database


• Balsam “Hello World”


• Hyperparameter optimization: Balsam usage



Ensemble Job Management

• Manage job DB via command-line interface or Python API


• Services for data transfer, job scheduling, pre- and post-
processing, automatic ensemble execution


• Develop workflows with job dependencies and dynamic 
job creation/termination



Balsam Setup
• https://xgitlab.cels.anl.gov/datascience/balsam 


• Requires Python 3.6 & mpi4py

https://xgitlab.cels.anl.gov/datascience/balsam


Balsam Components
Balsam 

DB

Login Mom Compute

balsam job

balsam ls



Balsam Components
Balsam 

DB

Login Mom Compute

balsam service

Metascheduler
Query BalsamJob DB


Query Cobalt queues


Package BalsamJobs for 
concurrent execution



Balsam Components
Balsam 

DB

Login Mom Compute

Metascheduler
Cobalt

Launcher
Pre-processing


Data flow

Execute MPI jobs


MPI-package serial jobs

Timing/instrumentation


Post-processing

Error/timeout handlers
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NO SERVICE



BalsamJob Fields

Unique ID 
Name 

Workflow name 
Description 

State history

Parent Jobs 
Working directory 
Input file patterns 

Stage-in file patterns / URL 
Stage-out file patterns / URL

Walltime estimate 
Measured run time 

# nodes 
ranks / node 

hyperthreads / rank 
hyperthreads / core 

environment variables 
command-line arguments

application name 
(points to registered executable) 

preprocess script 
postprocess script 

post: error handle flag 
post: timeout handle flag 
auto timeout retry count

ID / provenance

Data flow

Executable Info

MPI / app args
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Hello World
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Hello World

test.out

balsam.log



Hyperparameter 
Optimization

https://scikit-optimize.github.io/notebooks/ask-and-tell.html

Async Bayesian optimization loop 

Expensive hyperparameter evaluation loosely coupled to optimizer via Balsam







Hyperparameter 
Optimization

• Model training jobs are loosely coupled to 
hyperparameter optimization


• A wide variety of models can be optimized under a single 
framework


• Optimization is resilient to job timeouts, unexpected 
errors, and is trivially checkpointable



Summary

• https://xgitlab.cels.anl.gov/datascience/balsam 


• New features in Balsam make it a useful tool for 
managing ensemble workflows


• Workflow tasks can be loosely coupled and run 
asynchronously across multiple batch jobs

https://xgitlab.cels.anl.gov/datascience/balsam

