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A brief story…



THE CHALLENGE
Extreme-Scale Cosmological Simulations

*whenever possible



THE CHALLENGE
Extreme-Scale Cosmological Simulations

•   Petabytes of data
•   On several different machines
•   In a custom format

Provide a unified, user-friendly interface to access 
and query this cosmological data while keeping 

the user “out of HPC space”*

First Goal:

*whenever possible





LIFECYCLE OF A REQUEST
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IS THERE ANYTHING SPECIAL ABOUT THIS?
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THE REAL CHALLENGE
Extreme-Scale Scientific Data

• Petabytes of tabular data
• On several different machines
• Need to support analytics-oriented queries

Provide easy-to-use infrastructure tools 
that can be used across many domains of science

Real Goal:



SCIENCE AS A SERVICE
Extreme-Scale Cosmological Simulations

• Petabytes of mixed data
• Across the entire HPC ecosystem
• Complicated analytics-based workloads

Build a layer of abstraction on top of traditional 
HPC and allow domain scientists to focus on 

what they do best

Ultimate Goal



SCIENCE AS A SERVICE
`

Today

• Automated querying at scale 
across facilities

• Web frontend for user 
interaction

• Common data format and 
analysis tooling

Tomorrow

• Automated analysis at scale 
across facilities

• APIs for remote execution of 
complex, user-defined 
workloads

• Seamless transitions between 
remote and local analysis 
workloads



SCIENCE AS A SERVICE
Challenges and the Role of AmSC

While running a single workflow is technically straightforward, management of workflows at 
scale across several HPC-oriented facilities is a much more challenging issue 

• Logging
• Automated deployment and CI/CD
• Automated testing
• Security

AmSC?



IS THERE ANYTHING SPECIAL ABOUT THIS?

Domain-Agnostic Orchestration Layer

Domain/Task-Specific UI

Domain-Specific Querying/Analysis Framework

Users

Data and Compute



Workflow: An abstract computational pattern 
wrapped up in a a nice, easy-to-use framework that 

allows scientists to focus on science.



Revisiting my Question 
from the Beginning
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