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THE EVOLUTION OF A CYBERINFRASTRUCTURE
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Once upon 

a time, most 

of us built 

garage-style 

clusters…

HPC systems have grown 

up since then and become 

much more powerful and 

sophisticated

Modern academic data 

centers were built upon a 

foundation of:

• HPC

• Visualization

• Support

To support cutting edge 

computational science.

But an 

unexpected 

thing 

happened...
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WORKFLOWS NOW TECHNICALLY 
COMPLICATED
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LANGUAGES

• Python 2 & 3

• R

• Julia

• Perl

• Matlab

• Java

• Scala, Clojure, etc

• .NET 

• C++

• Swift

• Haskell

• Go

• Javascript

FRAMEWORKS

• MapReduce Hadoop, Storm, 

Pachyderm

• Event & Streaming: Kinesis, 

Azure Stream Analytics, Camel, 

Streambase

• Deep/Machine Learning: 

Watson, Azure BI, Tensorflow

• In-memory parsing: Kognito, 

Apache Spark

• New data warehouse: 

Snowflake

• Containers: Docker, Rocket, 

MESOS, Kubernetes

• Cloud: AWS, GCE, OpenStack, 

VMWare

HARDWARE

• Rise of many-core computing 

means 50-100 threads/node*

• Xeon / Xeon Phi

• GPU

• OpenPower

• ARM

• Multi-level memory 

architectures

• Hierarchical storage 

architectures

• FPGAs



Mike
• Computing novice

• Works remotely at 
partner site

Eliza

• Masters specific 
analysis skills

• Readily adopts 
new tech

Roshan

• Computationally 
experienced

• Focused on 
interpretation

Paulo

• Staff computational 
expert

• Supports multiple 
projects

DIVERSE DISTRIBUTED RESEARCH TEAMS
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Nikolaidas Group

• Mostly 
experimentalists

• Strict data 
sharing & access



HOW DO WE HELP RESEARCHERS WITH SUCH 
DIVERSE NEEDS AND BACKGROUNDS?
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 We used to build big HPC systems an pat ourselves on the back. But the 

world changed and we had to as well More iron wasn't the answer

 We started building software. We realized we couldn't build bespoke 

solutions for everyone

 We tried building portals. That would never scale.

 We tried enhancing an providing notebooks an "environments" online. Those 

were popular, but people outgrew those solutions.

 We tried giving them VM with entire stacks on them. That went well, but 

people needed to leverage things other than VM.

 What conversations always led to was that they wanted the kind of access 

our in-house devs had. They wanted cheat codes.

 Now we build APIs so they could level up their science. Those  APIs are 

what we now call Agave

Why Agave Was Built



MANY DOMAIN SCIENTISTS ARE NOT EXPERTS AT COMPUTING TECHNOLOGY. 

CREATE PURPOSE-BUILT, HIGHLY INTUITIVE INTERFACES
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Point-and-click 
interfaces

• Data management, 
sharing, and analysis

• Publishing 
reproducible analysis 
workflows

• Discovery of new or 
updated tools and 
data

• Interactive 
visualization of results

Backed by world-class 
computing and data 
capacity
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GIVE EXPERTS ACCESS TO EVERY SINGLE ONE OF YOUR BUILDING BLOCKS. 

WEB SERVICE APIs EVERYWHERE. AUGMENT WITH PROFESSIONAL TOOLING.
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AGAVE IS A MULTI-TENANT PAAS 

DELIVERING SCIENCE-AS-A-SERVICE SOLUTIONS

IN HYBRID COMPUTATIONAL ENVIRONMENTS

•
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BRIDGE BUILDING
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OPEN SOURCE WITH FLEXIBLE DEPLOYMENT

• Use your existing IdP
• White-label docs & tools
• Ansible for automation
• Pluggable logging 
• Pluggable monitoring
• Managed or self-hosted
• Consulting available
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WHAT DOES IT DO?



AGAVE HELPS YOU MANAGE DATA

 Single, consistent interface to access distributed 
data

 Agave “files” commands work on object stores 
as well as linux clusters

 Managed, tenacious data movement

 Will retry on failure

 Opinion-free metadata management

 Name/value pairs

 Full provenance and searchable audit trail.

 Events, alerts, and notifications

 Horizontal scaling
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AGAVE HELPS YOU RUN CODE

 Bring your own code and/or leverage our 
catalog

 Run your apps as interactive, batch, or event 
driven processes

 Full lifecycle management

 Full provenance and searchable audit trail

 Reproducibility as a feature

 Publish entire experimental runs
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AGAVE HELPS YOU COLLABORATE 

MEANINFULLY

 Fine-grained access control

 Deep link to any resource in the API

 Pre-authenticated disposable links

 Alerts and notifications into existing apps

 Web standards come standard

 Integrations with popular frameworks and 
cloud services
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AGAVE HELPS YOU INTEGRATE ANYWHERE

 Events, crons, monitors, and polling to stay 
informed

 Webhooks, web sockets, and custom 

vendor integrations to integrate with the 
world around you

 OAuth2, OIDC, and service accounts

 Self-service API Management

 Data mediation as a service

 Can transform data formats

 Access DBs, spreadsheets, etc. 

 Support for enterprise IoT solutions
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GROCERY STORE APPROACH
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• Take what you want

• Leave the rest

• Self-paced

• No lock-in
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TOOLS THAT FIT YOUR TOOLBELT

• Client SDK: Python, JavaScript, Java, PHP, Perl, R

• Command Line Interface

• Plugins: AngularJS, Wordpress, Drupal, Tomcat

• Web applications (ToGo)

• Integrated environments (Jupyter Hub)

• Workflow management (End of Day)
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DEVELOPER FRIENDLY DOCUMENTATION
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Developer guides Interactive API browser



COPY AND PASTE OR GIT CLONE
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Jupyter integration Demos & samples



WEBAPPS TOSTUDY AND TOGO
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http://togo.agaveplatform.org/app
http://agaveplatform.github.io/microsite

s/app
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http://nsides.io https://ikewai.its.uhawaii.edu

WHO’S USING THIS STUFF?
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http://araport.org https://www.designsafe-ci.org

WHO’S USING THIS STUFF?
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WHO’S USING THIS STUFF?

http://de.cyverse.org https://vdjserver.org
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WHO’S USING THIS STUFF?

http://cyverse.org

http://dnasubway.org https://www.bioextract.org
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WHO’S USING THIS STUFF?

https://ireceptorgw.irmacs.sfu.ca/ https://www.imicrobe.us
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https://agaveapi.co/



THANK YOU!
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FOLLOW US

@agaveapi
https://agaveapi.co
https://slackin.agaveapi.co


