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Motivation

* There are significant benefits to cloud-based analysis and
analytics:
* Low cost and effort to access data stored on cloud
* On-demand access to massive compute resources
* Lower maintenance cost

* However, there are also significant barriers to adopting a
new cloud-based workflow:
* Vendor-specific expertise and knowledge
* Multiple approaches to achieve the same goal
« Administrative barriers to fund cloud infrastructure
* Cloud Iinfrastructure maintenance
* Non trivial to transfer existing workflows to cloud
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Readily develop integrated geospatial analyses
and analytics on your workstation

Seamlessly transition to scalable, massively
distributed processing on the cloud

Encapsulated Local and

Remote Data Sources TTD “amazon
ol webservices
Plug-and-Play
User Algorithms

Documented Earth
Science Data Products

~ jJupyter

P ® &

EC2 Lambda docker

Open Source Development

« PODPAC is free and open-source software
avallable at https://podpac.org/

UuﬂC llaboration
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Easy 1,2,3 to the Cloud

Create Amazon Web Services account

Using AWS console, create and record:
AWS_ACCESS_KEY_ID

AWS _SECRE T _ACCESS _KEY

Create access key x

® Success
This is the only time that the secret access keys can be viewed or downloaded. You cannot recover them
later. However, you can create new access kKeys at any time.

& Download .csv file

Access key ID

AWS_ACCESS_KEY_ID

Secret access key

AWS_SECRET_ACCESS_KEY Hide

Close

3.

Install PODPAC and build resources=—>

from podpac import settings
from podpac.managers import aws

# Specify AWS credentials in settngs and save
podpac.settings['AWS ACCESS KEY ID'] = AWS_ACCESS KEY_ID
podpac.settings['AWS SECRET ACCESS KEY'] = AWS_SECRET_ ACCESS_KEY
podpac.settings.save()

# Specify the name for the S3 Bucket
settings["S3_BUCKET_NAME"]

= "podpac-lambda-function-name" # Must be globally unique (AWS-wide!)

# Create a PODPAC AWS Lambda node
node = aws.Lambda()

# Create all the AWS resources

# This can take up to 15-28@ seconds if all resources need to be created
node.build()

Cloud resources

created and configured

automatically

® Wt &

|IAM APl Gateway
(permissions) (HTTP API)

Generic PODPAC
Lambda (compute)

(storage)

Example transitioning local workflow to cloud Example WMS feed using Leaflet in browser

# Import DEM datasource Node
from podpac.datalib.terraintiles import TerrainTiles

# Create a processing pipeline
dem = TerrainTiles(zoom=1)
dem2 = podpac.algorithm.Arithmetic(dem=dem, egn='dem**2")

# Create coordinates
coordinates = podpac.Coordinates([podpac.clinspace(-42, -41,
podpac.clinspace(-72, -73,

# Evaluate Locally '1
out_xarray = dem2.eval(coordinates) :

# Evalute in the cloud
dem2cloud = aws.Lambda(

source=dem2, # Any PODPAC Node
download result=True # If False, results will reside on S3

)

512,
512,

/

out xarray = dem2cloud.eval(coordinates)

'lat'),
"lon’)])

<html>
<head>
<l-- Leaflet -->
<link rel="stylesheet"” href="https://unpkg.com/leaflet@l.5.1/dist/leaflet.css"” integrity="

crossorigin=""/>
<script src="https://unpkg.com/leaflet@l.5.1/dist/leaflet.js" integrity="

crossorigin=""></script>

https://creare-com.github.io/pod Qac-drougthmonitor :

sha512-xwE/Az9zrjBIphAcBb3F6JIVaxf46+CDLwfLMHLIONU6KEQCAWi6HCcDUbeOfBIptF7tcCzusKFjFw2yuvEpDLOwWQ=="

sha512-GffPMF3RvMeYyc1lLWMHtK8EbPVOiNZ8 /0TtHPX9/cc2ILxQ+u905qIwdpULaqDkyBKg0aB57QTMg7ztg8Im20g=="

</head>
<body>
<l-- Map Page --> PODPAC
<div id="map" class="map" style="height:800px;"></div> API Gateway
<script>
// API URL from node._ function_api _url in Python ) Any PODPAC
var SMAPWMS = L.tileLayer.wms( pipe”ne
"https://psldfpoecf.execute-api.us-east-1.amazonaws.com/prod/eval/?",
{ )
transparency: true, opacity: .95, format: 'image/png', time: "2020-01-01",
layers: "https://podpac-drought-monitor-s3.s3.amazonaws.com/pipeline category.json”
})s .
var map = L.map('map’, TR v
{ AN
center: [42, -100.0], zoom: 4, iy | [ o
layers: [SMAPWMS] T ¥ i
}); Cank 1 United States Washifigioy
</script> B
</body> car .
</html> s -
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Benefits

Automate geo-data wrangling for integrated analyses
of disparate data sources In a plug-and-play manner

Enable data scientists to easily transition workstation
analyses to massively distributed processing on
Amazon Web Services (AWS)

Faclilitate generation and sharing of reproducible and
documented earth science data products and algorithms

Automated data wrangling handles differences In
geospatial CRS, projections, resolution, formats, etc.

Geospatial CRS and Projections Data Structures
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JSON metadata enables direct deployment and
execution of PODPAC algorithm pipelines on AWS

PODPAC-enabled “serverless” AWS Lambda functions
avoid provisioning and maintenance of cloud servers

PODPAC Lambda functions automatically scale up to
1024 parallel computational processes

Processing on AWS “close to data storage” improves
performance and avoids costly egress charges
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