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m Mapping the User Journey

Building a User Persona and Story Repository to Improve NASA EOSDIS

Application Development PA33C-1104

DATA USE JOURNEY MAPS

APPLICATION DEVELOPER JOURNEY MAP

WHY CREATE PERSONAS?

Personas are research-based user archtypes that help designers
and developers think about external user needs rather than their
own. They also give stakeholders, user experience professionals,

APPLIED SCIENCE PROFESSIONAL JOURNEY MAP

i i i Applied ithi i
R_etrl_eve NASA data in the same resolution, PP A hydrologist wants to monitor land Collect SAR Data over areas within Arizona, from ASF, for
projection, and output format as NOAA and ESA Science subsidence over time integration with GNSS (Global Navigation) and locally provided
reanalysys products Professional ' data (gravimetric readings). (In cloud or on-prem processing)

EARTH SCIENCE RESEARCHER JOURNEY MAP

. Collect Data over Alaska/Canada border region, from NSIDC, ASF, Application

Earth Science A boreal ecozone researcher wants to B ORNL, PODAAC, for integration with non-DAAC provided data. Developer

Researcher study wildfire potential and impacts. Including, possibly, low-level non-gridded data, and large high-resolution Leveraging
datasets. Working entirely in the cloud (no on-prem processing, no downloads). muly
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Tools for Comparison of upper
tropospheric-lower

stratospheric jets
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Applicable Data Assets (create consistent datasets) (integrate non-DAAC data) Analysis vaiuation ata Avatlabriity and. Retriev sing existing Analyses ntegration and Operation Applicable Data Assets (create consistent datasets) (integrate non-DAAC data) Analysis
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O r a I V e n a I C a t I O n O r W e S I t e | e ro C e S S O e V e O I n t e 1. Define/Select Measurements of 3. Establish a common "base" grid 5. Establish project data store 7. Invoke ESDIS Cloud-Collaborative 1. Standards and technologies 1. EDSC to explore the structure and 1. Search for analysis services that 1. Integrate API calls to produce 1. Define/Select Measurements of 3. Establish a common "base" grid 5. Establish project data store 7. Combine with local data, tweak / process
° interest (perspective) - dimensions, projection, 6. Upload and add in non-DAAC Data service(s) + Custom processing 2. Documentation including characteristics of the data. provide the required statistical and NASA data in a format suitable for interest (perspective) - dimensions, (in cloud or on-prem) local data to establish consistency of grids.
2. DefinelSelect Collections/Variables sample-size (format possibly irrelevant) Products to cache | data-store. Tweak getting started and examples. 2. Choose output data structure charting services. analysis. 2. Definel/Select Collections/Variables projection, sample-set resolution, 6.a (in cloud) - Upload non-DAAC data 8. Invoke services. Compare across time.
° ° ° of interest (granules irrelevant, spatial 4. DefinelSpecify layer/variable data as necessary. 3. Security, Authentication and 3. Replicate EDSC actions via the API 2. Using the API, request that the 2. Test resultant data products. of interest (all granules, spatial & file format in project folder (with DAAC data) 9. Tweak processing and parameters
& temporal search criteria are key) processing options, including Credentials. in a single request. analysis is performed on the 3. Move to OPS, monitor, test, temporal search criteria are key) 4. DefinelSpecify layer/variable 6.b (on prem) - Download DAAC data 10. Repeat from (1) with revised data
p e rS O n a S O rC e S e e a I I I O C O n S I e r W O e I r u S e rS a re a n I n O r | I I S potentially custom gridding algorithms. processed results. communicate & improve processing options (pick format) selection, revised base grid

decisions based on the needs and potential actions of the core user
base. In context of NASA EOSDIS (Earth Observation System Data and
Information System) application development, personas help us stay
focused on a collection of core users as we develop applicatoins and
processes across multiple platforms and teams. It helps to ensure that
the services we create are consistent and meet user needs.

HOW WE USE PERSONAS

Personas play an important role in our pre-production process and

are generally used to inform new software and feature development

as well as make sure our organization understands who their

building software for. The persona and journey map library are

iving documents--accessible via a shared wiki for everyone in the

organization to view and revise. Each persona in the library includes

the following:

e Brief overview and description of the user

 An associated data user profile from the Earthdata website

e An IRL (in real life) section that gives real-world examples of this
particular user

e Goals, pain points, and a journey map

WHAT'S A JOURNEY MAP?

A journey map is a visual representation of the path and
process a user goes through to complete an action on the site
or accomplish a goal. Journey maps give us a way to walk a

This is exciting -
thinking about the
data now.

It is amazing what this cloud service
can do in a fraction of the time. This
cloud platform is complicated and
challenging to work in to create even a
small custom algorithm

Now into the heavy
planning and setup.
| can envision the

@\» end results.

Still exciting, but reading
about collections is
difficult and daunting with
complicated science data

In-Cloud, always accessible

(:-). But what is this costing

me? | have no control of my
budget.

RARN

Hmm - why isn't
this automatic!

More planning and
coordination. What is
this going to cost me?

* (1-2) Success in search and
discovery is dependent on
metadata clarity and consistency.

* (2) Processing flow is greatly
simplified if data is granule
agnostic, but such services do not
exist yet.

* (5) Re. AOD & Intermediate Cache -
an unspecified resource.

« (6) Formats may become irrelevant
to user - a behind the scenes issue.

¢ (3-4) There may be a design gap
between specifying target

 (7) Details for blending
cloud-colaborative services and
characteristics and specifying custom processing TBD

processing directives.

Great! Easy to find the MEERA
data and simple to retrieve the
data in the resolution and
projections that | need!

Cool runnings!
Awesome, these analyses

will save me a lot of work.

v

Time to make this aII
work together.

documented API with

good standards 4
support.

I really need NASA’s ‘ Are there pre-defined

‘ Nice. It’s a clean, well

Merra-2 data in daily analyses that | can
gridded form to match the re-use?
European, NOAA, and
CFRS datasets

Another API to
learn. Hopefully

this one is easy to
learn and robust.

A scientist whose goal is to use remote sensing data to answer
research questions. This research could include measuring sea ice
elevation over the arctic, exploring wildfire frequency in western
North America, or assessing the movement of glaciers in Canada.

The Earth Science Researcher often has to do processing and analysis
outside of the EOSDIS system to create datasets better suited for
their research. They're often concerned with different collections and
different measurements over the same geographic area and they
expect the data they download to be accurate and consistent.

David Auty | May 25, 2018
—)

'NOVICE USER JOURNEY MAP

. A journalist is researching a story on
Novice User Great Lakes ice in northern Michigan

Explore EOSDIS science data relating to ice
in the Great Lakes near Northern Michigan.

Establish Spatial and
Temporal Constraints

Develop Assessment - Prepare Story with Maps and

Request Ice Data from EDSC validate reference sources Data Charts

7. Determine which variables &
time-frames tell the story | am

5. | know the region is Great Lakes
near Northern Michigan - how does

9. Figure out how to process the data

2. Log-In | Create Earthdata Login account. to make it visual, captivating - tell the

‘ 1. I've heard/seen EDSC is the place to start.

3. Explore Site - Discover search keywords. this relate to EDSC? interested in. story.
4, Pick one or more datasets that look 6. | am interested in current data, but 8. Correlate images with story and
interesting. less clear on how far back to go - how reference sources.

do | work this through EDSC?

I'm not sure what

data | need to look at. map and recognize the

patterns - realize the earth
science implications.

[ It is exciting to see data on a

[ Do I need an account?]

. Select by characteristics of the data 1. Search for analysis services that
to be retrieved. provide the required statistical and

. Reliable and performant

. Communication with API developer
before and during operations.

. API has single search, process and 2. Analysis is performed on the . Monitoring by API, service,
retrieve operation. processed results. providers.

1. Industry standards and protocols
2. Simple but useful documentation
3. Integrated security and authentication

. Quick links to data documentation. charting services.

A software developer or programmatically-minded scientist with a
private/commercial company or governmental organization whose
goal is to use cloud-based remote sensing data in their application.
Scenarios could include integrating sea surface temperature data,
AIS and GPS location information with other oceanographic sensors
to build better marine management systems, integrating with
commercial tools like MapBox and ArcGIS, and creating search and
analysis tools built on the EOSDIS system. Application developers
need stable, well-designed, and well-documented APIs.

INTERNAL USER JOURNEY MAP

DAAC Manager assessing quality and performance Deli " ine data and ices to the scientifi itv and publi
of DAAC data and services through Earthdata eliver remote sensing data and services to the scientific community and public
at-large via cloud-based data and services.

John Farley | July 27, 2018

Data currency and availability Search performance Services performance End User Satisfaction
through the eyes of ED Users.
1. Check metadata currency and quality. L Execute saved searches for 1. Examine order statistics and metrics. 1.  Examine user satisfaction survey
2. Check distribution services availability. relevance and performance 2. Examine individual service metrics. statistics.
3. Examine order statistics. 2. Examine search statistics and 3. Examine completion time metrics. 2. Examine user suggestions for
rankings improvement.
3. Simple Search analytics (which 3. Look for trends and changes.
facets, etc.)

We are turning up in

searches pretty well

now let’s see about
orders.

Now, let’s see how
we are doing in user
searches?

Everything is up to
date, with no
negative trends!

Now for the big one.
How are the users
rating us?

This is exciting -
thinking about the
data now.

It is amazing what this cloud
service can do in a fraction
of the time. But, how can |
tweak this service? | need

In-Cloud, always accessible
(:-). But what is this costing

Now into the heavy
planning and setup.
| can envision the

slowing me down.

Where can | put this much data?

More planning and coordination.
Dowload & processing times are

me? | have no control of my function xyz.

budget.

@_\ end results.

Still exciting, but reading x®/>

about collections is
difficult and daunting with
Hmm - why isn't
this automatic!

complicated science data

()
‘\ )

| can't possibly
manage all this data!
My equipment is too
slow and outdated.

I've been hacking
this algorithm for
weeks now and it
still doesn't always
work right.

Can | recall my

choices and tweak?

* (1-2) Success in search and

* (3-4) There is a design gap between
specifying target characteristics
and specifying processing
directives.

discovery is dependent on
metadata clarity and consistency.

* (5) On-Prem remains plausible with
limited area, constrained analysis.

 (7) Assessing changes across time
may require a temporal dimension
to the data, or a large sequence of
files.

A professional whose main job is not remote sensing research but
who uses remote sensing to complete a related job. For example, a
geographer measuring crop production for commodities like corn
and soybeans to help policy makers plan for land use and other

regulations.

'EDUCATOR-GRAD STUDENT JOURNEY MAP
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Educator An educator/trainer in earth science is
and/or Grad looking to establish class examples &
Student exercises "in-the-cloud"

—)

Create courses and curriculum that explore and encourage the use of remote
sensing tools and data. Learn how to use industry tools and data to better
prepare for a role in earth science or remote-sensing related field.
(hydrology, ecology, land-use, atmospherics, etc.)

[ Develop Course Outline and ‘ Establish Data and Services
Lecture Series Options

Establish Student "Lab Work"
Projects & Repeatable
"Recipes"

Develop Data Processing
Examples

1. Explore Use Cases and Data Use 4. Explore Candidate Datasets with
Scenarios Candidate Applications.

2. Explore Candidate Datasets 5. Narrow and select Datasets &

3. Explore Candidate Applications Service Options.

7. Refine Project Definitions

6. Explore sequences of processing,
8. Establish Repeatable Recipes

end-result applicability, reliability
9. Define limits and constraints.

It is exciting to see data on a
map and recognize the
patterns - realize the earth
science implications.

It is possible to get a repeatable

I have some ideas
but also developing
Ideals & acceptance

criteria

many options remain.

The good news - focusing on successful
access to data within an application
reduces the options set. The bad news - not

process. I'm most gussing at what
the limits and constraints are

Huge range of data

opportunities. Very

little documetation
or guidance

Download, inspect, repeat is a
tedious process.

Getting one case to work is
hard. Getting the second case
to work is not much easier.

New IPCRESS data
is very popular!

’/’\Memm and

J\.

services all look

data. Worse than most

Better than looking at raw
comercial or off-the-shelf

software

=

Getting one case to work is

I think | need some help J

with this!

; : It is important to see what the data is to Lo . . .
A video clip walk-through would be helpful. figure (l))ut what it means, and to compare Processing in the Cloud offers the Setting up projects in the cloud
. . - L potential of making this process more requires more planning and
against goals. Quick-view tools built-in L
; N . . . seemless. Not many GUI resources coordination on budgets and
would simplify this, with low-resolution . . . . .
- available in the cloud today. cots/library installation.

subset/browse processing requests.

good.

Need to send these
analytics results to
metadata curators.

Looks good, minor
improvements
needed!

Earthdata view of
my DAAC’s data.

‘ Let’s see the

1. Provide insight into user’s view of . Ensure correctness of DAAC data in . Provide statistics and metrics for . Immediate user satisfaction
the data holdings search results. DAAC services. feedback to DAAC.
2. Show user trends and changes . Insight into how well the DAAC’s . Insight into data and service . Insight into changes and trends in
3. Comparisons with other DAACs. data is advertised fulfillment performance user satisfaction.
. Insight into how the user’s are finding
and obtaining the data.

AN

Huge range of data

opportunities. Very

little documetation
or guidance

Adding in differences and
choices in file formats
adds to the complexity

hard. Getting the second case

There is too much to master
to work is not much easier.

W|th|n each of these appllcatlons
before we get useful results

1. The course work in general is not cloud
specific, but looking to include In-Cloud usage
examples.

2. Source location does not really matter. Not
too many collections in-cloud.

3. Even fewer applications in the cloud

4. 5. In general, datasets do not need to
be large. Can subset and resample to
bring to student level for download.
However, want to develop cloud
experience.

6. The lack of services in the cloud
complicates finding end-to-end
examples that can stay in the cloud.

7. Setting up projects in the cloud
requires more planning and

coordination on budgets and
cotsl/library installation.

persona thorugh a scenario and highlight the actions, thoughts,
and emotions that may be present while completing the task.
hey give designers and developers a clear picture of how a user
may behave while using the website or application and offer an
opportunity to refine and improve the user path before any code
IS written.

University grad students and educators studying remote sensing or
using remote sensing data in their curriculum, such as an Ecology
department using EOSDIS data and tools to teach lessons in land use
and climate regions. Learning and facilitating that learning are the
primary motivations of this user group (although some edutacators
and grad students may use remote sensing tools in their research
outside of the classroom) and it's important for them to know how
and why EOSDIS tools can help them in their classes.

ESDIS management and DAAC administrators that work directly

with EOSDIS systems and processes. This group represents a

mix of scientists, software developers, designers, managers, and
administrators that work to maintain and improve the EOSDIS system
as a whole. Some of these users may also live comfortably in other
persona categories but as a general rule, they all primarily work on
the system--they don't use the system for outside work or research.

Individuals with little to no experience in remote sensing, EOSDIS
systems, or cloud-based applications, in general. These could be
people just starting a career, a citizen scientist looking to explore or
research a local issue involving land use or snow cover, or a journalist
researching a story. Novice Users are looking for clear guidance and
steps on how to get started and an easy way to explore data in a way
that helps them answer their questions.

Secret Decoder Ring

AIS - Automatic Identification System

DAAC - Distributed Active Archive Center

ED - Earthdata

EDSC - Earthdata Search

ESDIS - Earth Science Data and Information System

EOSDIS - Earth Observing System Data and Information System
GPS - Global Positioning System
NASA - National Aeronautic and Space Administration
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