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○ Crystal Structure Prediction

● Future Direction



160

The Schrödinger Drug Discovery Platform

Large-scale ideation
Machine Learning

Multi-parameter 
optimization
Physics & Machine Learning

Synthesis & assay
Experimental

Structure-activity 
relationship (SAR) analysis

Machine Learning

Structure 
determination 

Experimental Physics

Development
Candidate

Hit identification
Physics & Machine Learning



How Schrodinger Software is Run

User

Large-scale ideation
Machine Learning

Structure-activity 
relationship (SAR) analysis
Machine Learning

Multi-parameter 
optimization
Physics & Machine Learning



Portable Batch System (PBS)

User Scheduler
Computing 
Resources

Job

How Schrodinger Software is Run

$SCHRODINGER/run 
glide input.mae



How Schrodinger Software is Run

User Scheduler Computing 
Resources

Job

JobServer
An abstraction 
over queueing 
systems

$SCHRODINGER/run 
glide input.mae
$SCHRODINGER/run 
glide input.mae



How Schrodinger Software is Run

User Scheduler Computing 
Resources

Job
- executable
- input files

- output files
- log files

JobServer$SCHRODINGER/run 
glide input.mae
$SCHRODINGER/run 
glide input.mae



How Schrodinger Software is Run

User Scheduler Computing 
Resources

Job

JobServer
SubjobSubjobSubjobSubjob

$SCHRODINGER/run 
glide input.mae
$SCHRODINGER/run 
glide input.mae



Job

How Schrodinger Software is Run

Scheduler

JobServer

SubjobSubjobSubjobSubjobWorkflow Engine



How Schrodinger Software is Run

User Scheduler Computing 
Resources

Job

JobServer

SubjobSubjobSubjobSubjob

Workflow Engine



Workflow Engines at Schrödinger

JobDJ Multisim
ExecuteParallel

StepperJaguarWorkflow

Pipeline

ActiveLearning
Job

FragmentVSWorkflow

Knime

HomologyWorkflow

celery (ML)

Jaguar MultiStage

EpikX Local Train

2008 2008 2019 20241990…



Workflow Engine Feature Matrix

Observability Worker 
Autoscaling

Cloud 
Integrations

Text-based 
declarative 
workflows

Checkpointin
g

Expressive 
and usable 
API

stepper ✅ ✅ ✅ ❌ ❌ ❌

active learning ❌ ❌ ✅ ❌ ✅ ❌

meta ❌ ❌ ❌ ✅ ❌ ❌

multisim ❌ ❌ ❌ ✅ ❌ ❌

… ❌



Workflow Engines at Schrödinger

Beam + 
SeamRunner

2008 2008 2019 20241990…

SeamRunner
- Beam runner built to execute workflows on JobServer-enabled compute 

clusters

and 
beyond…



Workflow Engine Feature Matrix

Observability Worker Scaling Cloud 
Integrations

Text-based 
declarative 
workflows

Checkpointing Expressive 
and usable 
API

SeamRunner ✅ ✅ ✅ ✅ ✅

Apache Beam ✅



SeamRunner Features
● Log aggregation



SeamRunner Features
● Workflow Watcher

○ Visualize and interrogate
your pipelines



Seam Tooling
● Resource Management

○ Per-transform licenses
○ GPU requirements
○ Memory requirements



Seam Transform Catalog



Seam-based Applications
AutoDesigner: R-Group 
Enumeration

Crystal Structure Prediction

[1] Bos PH, Houang EM, Ranalli F, Leffler AE, Boyles NA, Eyrich VA, Luria Y, Katz D, Tang H, Abel R, Bhat S. JCIM 62, 8, 1905-1915 (2022).
[2] Zhou, D., Bier, I., Santra, B. et al.Nat Commun 16, 2210 (2025). https://doi.org/10.1038/s41467-025-57479-1

Scaled to 10k CPU cores and TB scale data 
PCollections



Challenges

Writing a 
runner is hard!



Challenges

Developer adoption

 - Beam learning curve can 
be steep



Future Direction

- Streaming support
- YAML-based workflows
- Improvements in scientific 

prototyping usability
- Worker/Server-based execution
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QUESTIONS?
Email questions to

joey.tran@schrodinger.com


