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Globus is a …

a non-profit service 
developed and operated by
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Our mission is to…

increase the efficiency and 
effectiveness of researchers   

engaged in data-driven 
science and scholarship

through sustainable software.
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Globus: Platform for data-driven research

Managed transfer & sync

Collaborative data sharing

Unified data access

Publication & discovery

Reliable automation
Platform-as-a-Service

Managed remote execution

Software-as-a-Service
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Ian Foster
Carl Kesselman 
Steve Tuecke

The Grid: A vision for seamless 
on-demand computing

Accelerate discovery & innovation by 
providing on-demand access to 
computing

“if mechanisms are in place to allow 
 reliable, transparent, and    
 instantaneous access to high-end 
 resources, then it is as if those 
 resources are devoted to them”
   (The Grid, Chapter 2)
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Globus Toolkit adoption and impact

 Discovery of Higgs Boson:  Physics, 2013 
“The results today are only possible because of 
the extraordinary performance of the 
accelerators, including the infrastructure, the 
experiments, and the Grid computing." 

   IPCC climate assessment: Peace, 2007

Earth System Grid enables sharing of simulation 
outputs

                Detection of gravitational waves: Physics, 2017

 LIGO scientific collaboration uses grid 
technologies to pool data and computing

Foster, 2008

Grid Computing impact 
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What does sustainable software really mean?

“Sustainable software means that an existing product remains 
 viable in the future such that it makes sense to continue using, 
 adapting, and expanding its capabilities...” 

- Gupta and Miller, Better Scientific Software, https://bssw.io/items/what-is-software-sustainability

Technical: Address evolving user needs while minimizing the effort 
required to scale (growing user numbers, diverse use cases, 
heterogeneous hardware/software environments …) 
Economic: Balance the competing demands of day-to-day operations, 
long-term maintenance, and continued innovation within available 
resources.
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Open-source software and standardization
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“Tell me again how you’re 
[curing cancer, eradicating famine, ...]”

!=
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Understanding our “market”

Interviews with 30 community 
members: 
• HPC scientist, HPC domain-specific 

developer, general HPC provider, 
general HPC developer

Findings and recommendations 
• Focused on developers not users                                                   

→ design for all stakeholders
• Focused on siloed components      

→ holistic product development 
• Ease of use is paramount                   

→ “solutions not toolkits”

Childers, Liming, Foster. https://doi.org/10.2172/946032

https://doi.org/10.2172/946032
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What does sustainable software really mean?

Technical: Address evolving user needs while minimizing the 
effort required to scale (growing user numbers, diverse use cases, 
heterogeneous hardware/software environments …) 

Economic: Balance the competing demands of day-to-day 
operations, long-term maintenance, and continued innovation 
within available resources.

Foster, Ian; Vas Vasiliadis; Tuecke, Steven (2013). Software as a Service as a path to software sustainability. 
figshare. Journal contribution. https://doi.org/10.6084/m9.figshare.791604.v1
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Technical: Researchers need “solutions not toolkits”

How do we serve researchers

How do we serve administrators

How do we serve developers
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Globus Online: Software-as-a-Service for researchers

SaaS means:  

1. Application owned, delivered, managed by provider  
2. Single code base supports many users at once  
3. Web-native application using cloud technologies

Has many potential advantages  

• Leverage Web 2.0 for extreme ease of use  
• Substantial economies of scale  
• Expert operations and support  
• Rapid software update  

As well as challenges 

• Paying for it; availability, security and privacy … 

Foster, Globus World Keynote, 2011
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A seamless and simple hybrid model

Hosted, persistent, scalable, resilient services

Globus
Compute

Globus
Connect

Compute 
Facility

On-prem & cloud 
storage

Instrument 
facility/Lab Laptop/

desktop
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Openness: Platform, APIs, and Code 

Open APIs - enable others to build upon and integrate 
in their applications 
Plugin APIs - enable customization to different 
environments and partnership with other providers

Licensing: Agent and SDK code is open source (or available 
to subscribers); hosted service code remains UChicago IP

https://www.globus.org/legal/source-license
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What does sustainable software really mean?

Technical: Address evolving user needs while minimizing the 
effort required to scale (growing user numbers, diverse use cases, 
heterogeneous hardware/software environments …) 

Economic: Balance the competing demands of day-to-day 
operations, long-term maintenance, and continued innovation 
within available resources.

Foster, Ian; Vas Vasiliadis; Tuecke, Steven (2013). Software as a Service as a path to software sustainability. 
figshare. Journal contribution. https://doi.org/10.6084/m9.figshare.791604.v1
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Economic: Cloud model changes the calculus 

Delivering a highly-available 
service requires: 
- Replication, production support 

teams, monitoring, automated 
deployment/recovery, …

→ Build on cloud services 
where possible
→ Implement reasonable 
limits to protect the service
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Freemium – Web 2.0 business models

Freemium is a business model that offers some 
features of a product or service for free, while charging 
for premium or advanced features

Who pays? And how much? And for what features?
- User, Institutional; Deployment, Usage, Fixed/unlimited
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Finding our way with subscription models
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2015

Institutional subscriptions

2019
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Pricing based on institutional research 
budget

• Proxy for scope/scale of research
• Transparency and equity across 

diverse institutions

Add-ons: Storage connectors

Partnerships: Internet2 Net+

Transparent and equitable 
subscription pricing
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250+ Subscribers

~70% of R1 universities

~60% of active endpoints 
are associated with 
subscribers

~80% national laboratories 
use Globus

National deployments in 
Australia, New Zealand, 
Canada

How are we doing so far?
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Established in 2017 as a translational unit, with an externally 
funded financial model

Globus department at the University of Chicago

Globus Labs
Research mission and 

grant funded

Globus Platform
Delivers services for 

research community and 
funded by subscriptions
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Globus Labs 

NSF REU Site: AI and Science Summer Lab: advancing AI-enabled 
scientific discovery across the physical and biological sciences
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Parsl is a Python library designed to support the 
definition and execution of parallel programs 
across diverse computing resources

Open-source software with 100+ contributors and 
millions of software downloads

Open governance model and fiscally sponsored 
NumFocus project

Sustainability must be tailored to product: Parsl
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Thank you, Globus team 

Ian 
Foster

Steve
Tuecke

Rachana 
Ananthakrishnan

Vas 
Vasiliadis

Kristin 
Kolesiak



Thank you, sponsors!

U.S. DEPARTMENT OF

ENERGY
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Thank you, subscribers!
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Lessons learned operating Globus

A carefully designed research IT platform, delivered and 
operated at enterprise grade, can advance discovery by 
reducing friction

A hybrid cloud deployment model democratizes access, 
improves user experience, and reduces costs

A freemium/subscription-based support model can enable 
sustainable operation of such services

University-based non-profit with research and platform model 
enables delivery of innovative capabilities at production scale


