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THE EVOLUTION OF A CYBERINFRASTRUCTURE

HPC systems have grown But an

up since then and become unexpected

much more powerful and thing
sophisticated happened...

Modern academic data

Once upon centers were built upon a
a time, most foundation of:
of us built « HPC
garage-style * Visualization
clusters... * Support
To support cutting edge
computational science.
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WORKFLOWS NOW TECHNICALLY
COMPLICATED

LANGUAGES FRAMEWORKS HARDWARE
« Python2&3 + MapReduce Hadoop, Storm, * Rise of many-core computing
* R Pachyderm means 50-100 threads/node*
« Julia « _Event & Streaming: Kinesis, + Xeon/ Xeon Phi
* Perl Azure Stream Analytics, Camel, + GPU
+ Matlab Streambase *  OpenPower
« Java » Deep/Machine Learning: « ARM
» Scala, Clojure, etc Watson, Azure B, Tensorflow *  Multi-level memory
« .NET * In-memory parsing: Kognito, architectures
e C++ Apache Spark * Hierarchical storage
e Swift * New data warehouse: architectures
+ Haskell Snowflake « FPGAs
+ Go « Containers: Docker, Rocket,
« Javascript MESQOS, Kubernetes

« Cloud: AWS, GCE, OpenStack,

VMWare
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DIVERSE DISTRIBUTED RESEARCH TEAMS

G Eliza Paulo

+  Computing novice * Masters specific . Staff computational
*  Works remotely at analysis skills expert
partner site * Readily adopts «  Supports multiple
new ftech projec’rs

Nikolaidas Group Roshan

* Mostly +  Computationally
experimentalists experienced

+ Strict data + Focused on
sharing & access interpretation
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HOW DO WE HELP RESEARCHERS WITH SUCH
DIVERSE NEEDS AND BACKGROUNDS<¢
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Why Agave Was Built

« 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
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HEH Transposon and TDNA insertions

HEIE Col->CC SNPs (heterozygous model)

HEIE SmC': Col-0 wild-type mature plant (Affymetrix)

MANY DOMAIN SCIENTISTS ARE NOT EXPERTS AT COMPUTING TECHNOLOGY.
CREATE PURPOSE-BUILT, HIGHLY INTUITIVE INTERFACES
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Point-and-click
interfaces

TAGG Ly Texas Pandemic Flu Simulator

YEhZa0w Ll

3% /ARAPORT .

API Explorer

Data management,
sharing, and analysis

T T ——— Publishing
) . . .
_ T reproducible analysis
= : o workflows
- — Discovery of new or
== e updated tools and
- jvDa _ TIIl al 0 B data
—— i RSN B Interactive
visualization of results
e R 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

openstack

amazon

webservices
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OPEN SOURCE WITH FLEXIBLE DEPLOYMENT

Cloud
Deployment

* Use your existing IdP

+  White-label docs & tools
* Ansible for automation

« Pluggable logging

« Pluggable monitoring

*  Managed or self-hosted
« Consulting available

YAgave GTEXAS LSL) ©

On-Premise
Deployment

Use your existing IdP
White-label docs & tools
Ansible for automation
Pluggable logging
Pluggable monitoring
Managed or self-hosted
Consulting available

UNIVERSITY
Ty
SYSTEM

o
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Hybrid
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¢

MANAGE RUN COLLABORATE CONNECT
DATA CODE ANYWHERE ANYTHING

Y <E
3 N |
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AGAVE HELPS YOU MANAGE DATA

» Single, consistent inferface to access distributedSFTP
data
. Agave “files” commands work on object store
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 frail.
» Events, alerts, and nofifications
» Horizontal scaling
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AGAVE HELPS YOU RUN CODE

o,

. Adaptive
» Bring your own code and/or leverage our ?!'—!!’"ﬂ

catalog
» Run your apps as interactive, batch, or event
driven processes
» Full lifecycle management PBS Works:
» Full provenance and searchable audit trail
» Reproducibility as a feature
» Publish entire experimental runs

O
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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

» Infegrations with popular frameworks and
cloud services

VYAgave UTEXAS LSLJ
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AGAVE HELPS YOU INTEGRATE ANYWHERE
» Events, crons, monitors, and polling to stay |||n
informed AWS Lambda
» Webhooks, web sockets, and custom
vendor integrations to infegrate with the
world around you . .
. . alexa

» OAuth2, OIDC, and service accounts
» Self-service APl Management

dtwan  TRCC 12/15/20 19
17
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» Data mediation as a service

« Can transform data formats

« Access DBs, spreadsheets, etc.
» Support for enterprise |oT solutions




GROCERY STORE APPROACH

« 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)

VYAgave UTEXAS LSLJ
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DEVELOPER FRIENDLY DOCUMENTATION

Introduction - o RESPONSE SAMPLE
(
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Web AP

RESPONSE SGHEMA
Guides

uthoriz:

1f you came here looking for a Ul 1o intéract with the platform and
kick the tires, please see our reference web application, Agave

TolGo, at htp:/10g0.a08veapi.col.

Conventions

Description  Example

Developer guides Interactive API browser
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COPY AND PASTE OR GIT CLONE

TACC Visualization Pc examples/ pyspark_genome_exar Matthow —

X hitps://jupyter.public.tenants.prod.agaveapi.co/\ ) ebook I [ ¢ @ agaveapi.github.i

Start Video Chat va Developer . n reading list

Jupyter pyspark_genome_example wios @ Control Panel

Cell Toolbar

A Genomics Example Using the pyspark

mple, we make use of the pyspark library to determine if any pathogens are present in a
The idea Is to make use of k-mers, a biological analog of n-grams, to compute the
distance" from a known pathogen genome to the DNA in our sample. We can use different metrics

for the distance, as will be shown below.

We note that this is a python3 notebook. At the moment, python3 is required to use the pyspark
library

import string, os
import matplotlib

import matplotlib.pyplot as plt

tmatplotlib inline

from IPython.display import Image, display, Math, Latex, SVG, HTML

Run a Job Job Status

import numpy as np
from scipy.cluster.hierarchy import linkage,dendrogram
from scipy.spatial.distance import pdist

from urllib.request import urlopen

import pyspark
sc = pyspark.SparkContext('local[*]

Command:

Pathogens

Jupyter integration Demos & samples

otawat T 12/15/20 24
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WEBAPPS TOSTUDY AND TOGO

* O localhost * Mme @
Apps Melbourne Electronic Travel A... & ABI CFP Developer Jobs NSF ABI 2017 - Ov... & Start Video Chat Other Bookmarks

rerminder: reaing s

[ |J

Home Compute Data Remote Sessions v About ~ Support v
Apps
Projects
Data
obs Agave ToGo MicroSites
Lambdas :

met, consectetus

Webhooks lam, quis nostrud e

Systems
it praesent luptat

et doming id quc
Monitors

Community

Feedback

Support

ABOUT CONTACTS

Agave ToGo Microsites are a Community Slack channel
zero-hassle solution for small : . Agave Help Desk

groups of users needing to Developer Documentation
automate and collaborate

around specific tasks.

2016 © Texas A

g

http://agaveplatform.github.io/microsite
http://togo.agaveplatform.org/app s/app
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WORLDWIDE PLATFORM USAGE
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WHQO'S USING THIS STUFFe

http://nsides.io https://ikewai.its.uhawaii.edu
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WHQO'S USING THIS STUFFe

3 Arabidopsis Information Portal

ThaleMine

Drill down on the genome. Analyze gene
and protein data from TAIR, expression

and interaction data from BAR, ortholog
data from Panther, and more. Generate,
save, and analyze result sets. Use plain

text or structured queries to find

interactive gene pages and protein

reports.

JBrowse

Scroll through the genome and zoom in
for details. Layer on annotation tracks that
display TAIR 10 ge
EPIC-CoGe epigenomics data, and more.
Use the latest, fully featured GMOD
JBrowse tool (or, for a limited time, the
older tool).

ructure data,

Q

Science Applications

Find other interactive application
programs that help you explore plant
genomics. AIP hosts applications that
integrate data from other web sites using
the web services model of on-request
data exchange. AIP hosts science apps
that were contributed by its members and
its users.

hitp://araport.org
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A NHERICommunity  Research Workbench

COMMUNITY

important
and NHERI

collaboration t mmunity

will also be provided here.

News & Features

NHERI Ex

A CLOUD-BASED ENVIRONMENT FOR RESEARCH
IN NATURAL HAZARDS ENGINEERING

Experimental Facilities

Learning Center About

Contact

https://www.designsafe-ci.org

12/15/20
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WHQO'S USING THIS STUFFe

QCWmewveryEnWronmm a3 °

UPLOAD ANALYZE PUBLISH SHARE

http://de.cyverse.org hitps://vdiserver.org
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WHQO'S USING THIS STUFFe

Usemame: N woR

Password & :h’m:is

Log In || Enter As Guest

d? Regls

Sequence

Brospect Alignment
enomes
Using TARGeT Tree Viewer

Browsers & Transfer
Determine

equence
Relationships

%e‘ocenera»:ﬁ;:
Sequencing
This site ties together key bioinformatics tools and databases to assemble gene
models, investigate genomes, work with phylogenetic trees and analyze DNA
barcodes. Roll over the "stations" on the subway map to find out more about the
analysis steps. Analyze your own data or sample data provided. To start a project,
select ore of the "linzs” (ieg, vellow, b Rgister and login to be able to save and
siare vour results.

. DNA Subway Training . DNA Barcoding 101
© Background @ Manual @ Tour

@) iPlant Collaborative

UNIVERSITY
of HAWAI'L

SYSTEM

YAgave GTEXA

Platform

TACC

ey of Texas a1 Austin

Send us:

= BioExtract Server Current Uses

data ac

Extracts | Tools | Workflows = Groups

Fetch Sequence(s)

P
F
the G/

+0 ence:

s (s) you want to retriev
+
-
¥

the Fetch Sequence Records tool.

Viridiplantae
P trieved records will display on the|

* Viridiplantae P Extra

What's New

Query Form. Select a search field and enter a search term.
Press Add Search Line to combine search terms with AND, OR, AND NOT. Query examples

Search Field Search Term(s)

All Text

Current Query:

About Us BioExtract har the p J ng o ca it using an
Informatics tools ( nd desktop) n L 3 ve t ting dats werkfle L eport

work was Initially

https://www.bioexiract.org
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WHQO'S USING THIS STUFFe

ﬁ{ iReceptor

ABOUT  NEWS  ARCHITECTURE  CONTACT

o LATEST
What is iRecepto NEWS

iReceptor is a distributed data management system and scientific gateway for mining “Next CANARIE Workshop
Generation” sequence data from immune responses. The goal of the project is to: improve the design Oct 20-21,2014

of vaccines and therapeutic antibodies by integrating Canadian and international data repositories of 10/20/2014 - 06:59
antibody and T-cell receptor gene sequences.

Antibody & T-Cell
Receptor Data
Integration Planning
Meeting
09/10/2014-15:07

iReceptor will provide a technology platform that will lower the barrier to immune genetics
researchers who need to federate large, distributed, immune genetics databases in order to answer
complex questions about the immune response. The focus of the iReceptor project is to leverage
existing capabilities and technologies to build a new scientific platform for the immune genetics
research community. In order to provide such a system, the iReceptor project will develop the
following components:

Recommendation:

iReceptor CANARIE
announcement
06/23/2014-11:31

* AniReceptorimmune genetics data model and database design that enhances existing
genomics data models,

« A set of data adaptor/import/conversion services for transforming immune genetics data sets
into the iReceptor data model, iReceptor is live!!!

« An iReceptor data service that will expose access to a set of distributed immune genetics 06/22/2014 - 00:44

https://ireceptorgw.irmacs.sfu.ca/ https://www.imicrobe.us
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DID WE JUST BECOME BEST FRIENDS?
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https://agaveapi.co/
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sz THANKYOU!

N
v me S
s I

FOLLOW US

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