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Business Intelligence as
Storytelling




Business Intelligence
Is Storytelling

» The signal that we find is the story.

The noise is the information the comprises that story. It's the
words that the story is built from.

A word cloud of the ESDIS description, from
https://www.earthdata.nasa.gov/about/esdis
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Bl is not Your Typical
Analytics

« Users at the highest levels of an organization have a need for
speed when it comes to analytics
« Bl tools should reduce the time and the complexity of telling
these stories
* Perioritize efficiency over fidelity of information

* Prioritize readability over thoroughness

Three unique use cases for metrics data

Business
Intelligence

Analytics and
Reporting

Data-Driven Ops




opic = ¥ PINBOARD

What are the bottom 5 countries for I:J;rtes downloaded?

Interpreted as: Bottom 5 Country by total Bytes,

Betting on LLMs

il of 225 unique Country by total Bytes
:otal bytes for the BOTTOM ¢
tries is 653,543,
Federated States 10 15K
« Large Language Models are advanced storytelling tools! t: "“: ':"‘;t“t . l
erate 4ales5 0
« They can efficiently distil torrents of data to convey 110,193 bytes. - 524
information in a readable way (plain English!) tom 5 countries -
Guernsey has
and San Marino s Sliaian _ g
* To leverage LLMs, we first need to produce data that the tes. There are 6
LLMs can understand 1ve the same _ 247418
15s all countries.
0 W ] Li0m
Country and Bytes
sBOTTOM OUNTRYS BY BYTE"
] ] ] B
Amazon Quicksight with Q 10
88

130




Making Sense of the
Data




Storytelling 101

Start with a
theme, find
the stories
and the
events that
comprise
them (data)

EARTHDATA

m

m

Verb

Use the LLM to
summarize the
events into
stories, and the
stories into
themes



Start with a Theme

= Efficiency

Tell me stories about how efficient (or
inefficient!) we are.




Find Stories to Convey the Theme

Theme What do we do?

Look for the verbs!

Story * Process, archive, and distribute Earth
science data
* Provide tools to facilitate the above

“Cloud-hosted DAACs
distributed science data
efficiently.”
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Find Events to Tell the Story

Theme

How do we distribute efficiently?

You might see:
e Large volumes of distribution, in terms of
* Product count
e Terabytes
e Distribution spread to a large variety of
* Countries
* Users
* Companies / organizations

== EARTHDATA




Break the Events Down

Theme

Sy “Cloud-hosted DAACs distributed
science data products to
countries in 2024/

Event

m

& EARTHDATA



Events

-

Build the Semantic Model

Distribution

Ingestion

Archival Transformation
\_distributed T
Entities
DJAYAY®

Geolocation

Cloud-hosted

Science data countries
K DAACS products

==—T; EARTHDATA




urn Conceptual to Actual

DISTRIBUTION GEOIP
REQUEST_ID TEXT IP_ADDRESS TEXT
TIMESTAMP TIMESTAMP LOCATION TEXT
CLIENT_IP TEXT NETWORK TEXT
USER_ID TEXT POSTAL_CODE TEXT .
cl d DAAC TEXT LATITUDE INTEGER countries
oua- OPERATION TEXT LONGITUDE INTEGER
hosted KEY TEXT > ORGANIZATION TEXT
BYTES INTEGER DOMAIN TEXT
DAACs GEO_IP OBJECT
REQUEST_TIME_MS INT
. . PRODUCT
distributed PRODUGT VARCHAR
{— FILENAME VARCHAR
METADATALONGNAME VARCHAR
PRODUCT_LEVEL VARCHAR .
SAAC VARCHAR Science data
PRODUCT TYPE CHAR products
DISCIPLINE VARCHAR
INSERT_TIME TIMESTAMP
UPDATE_TIME TIMESTAMP

EARTHDATA




ETL

=xtract / Translate / Load

Where can we find this info?

Cloud-hosted DAACs | distributed science data products to__ countries | in 2024.”
\ Y \ ) Y ) \ — {
* gé“azon "" elastic MA )(.M iND
S3 Access Logs Common Metadata GeolP Database
Repository (CMR)

EARTHDATA




ETL

Extract/ Translate / Load

« NLP and LLMs require data

. . t geoip.ip 34.73.128.2
to be input in a language ——
. # geoip.latitude 32.861
that can be Interpreted @ geoip.location POINT (-79.9746 32.8608)
(EﬂgllSh') # geoip.longitude -79.975
. t gecip.postal_code 29415
 Raw data inputs (LO data) -
. t geoip.region_code S
Wl” have to be made t geoip.region_name South Carolina
readable (L1) through t geoip.timezone America/New_York

various data translations

= EARTHDATA




ETL

Extract / Translate / Load

v Available fields ©

« Raw data will be noisy! ...

 Forbest LLM
performance, we want
to reduce the data we
load without
compromising any info
vital to our story.

A-api-request-uuid

A-requestsource

A-sourceip

A-userid

access_token

acctid

acode

activity_filter

activity_pages

ad_type

added

adgroup

adorderids

advantages_text

advertiserid

agent

agile

agreement

t al

alert

e Think lossless
compression

EARTHDATA

LO logs contain fields with no
relevance to our story

20,000

15,000 |
10,000
o . . ..
o R ——
16:29 [16:30 16:31 16:32 16:33 16:34 16:35 16:36 16:37 16:38 16:39 16:40 16:41 16:42 16:43 16:44
May 13, 2025
May 13, 2025 @ 16:29:52.803 - May 13, 2025 @ 16:44:52.803 (interval: Auto - 30 seconds)
Documents (312,300) Pattdrns  Field statistics I Sortfields 1 = [0

O @timestamp (O - Summary

:43:49.000 @timestamp May 13, 2625 @ 16:43:49.800 @version 1 daac gibs edge_location IAD event_arrival_latency _millis 48,32
2 fingerprint 38ddaB8ead34b@13de78e49c988317341911bd88 fle_encrypted_fields - fle_status - geoip.city_name Washi
ngton geoip.continent_code NA geocip.country_code2 US geoip.country_code3 US geoip.country_name United State.

May 13, @ 16:43:49.608 @timestamp May 13, 2625 @ 16:43:49.808 @version 1 daac gibs edge_location IAD event_arrival_latency_millis 48,32
1 fingerprint 2a339577cd8@a%ee5a823468a58dbcbabbas81f6 fle_encrypted_fields - fle_status - geoip.city name Washi

ngton geoip.continent_code NA gecip.country_code2 US geoip.country_code3 US geoip.country_name United State.

16:43:49.0808 @timestamp May 13, 2025 © 16:43:49.008 @version 1 daac gibs edge_location IAD event_arrival_latency millis 48,32
1 fingerprint 45691c9dbba8bb8cce8e55394b5afa7dob659de1 fle_encrypted_fields - fle_status - geoip.city_name Washi
ngton geoip.continent_code NA geoip.country_code2 US geoip.country_code3 US geoip.country_name United State.

2025 @ 16 43:49.000 @timestamp May 13, 2025 @ 16:43:49.000 @version 1 daac gibs edge_location IAD event_arrival latency millis 48,32
1 fingerprint 3c45a256b8155a655e6117774d6daBc518e4bb78 fle_encrypted_fields - fle_status - geoip.city_name Washi

ngton geoip.continent_code NA geoip.country_code2 US geoip.country_code3 US geoip.country_name United State.

7 May 13, 2025 @ 16:43 .B08  @timestamp May 13, 2025 @ 16:43:49.900 @version 1 daac gibs edge_location IAD ewvent_arrival_latency_millis 48,32
1 fingerprint e19bease5275b191b018ae6f88b22cfd2b573fbf fle_encrypted_fields - fle_status - geoip.city_name Washi

ngton geoip.continent_code NA gecip.country_code2 US geoip.country_code3 US geoip.country_name United State.

2825 @ 16:43:49.3 @timestamp May 13, 2625 @ 16:43:49.800 @version 1 daac gibs edge_location IAD event_arrival_latency millis 48,32
2 fingerprint 77239c3852e503804a17cd2fe507329667aa81b1 fle_encrypted_fields - fle_status - geoip.city_name Washi
ngton geoip.continent_code NA geocip.country_codeZ US geoip.country_code3 US geoip.country_name United State.

May 13, 2025 @ 16:43:49.000 \@timestamp May 13, 2025 @ 16:43:49.000 @version 1 daac gibs edge_location IAD event_arrival_latency_millis 48,32

fingerprint 59555f85dd3ebb82e9c1b5761870fd077668195a fle_encrypted_fields - fle_status - geoip.city_name Washi

LO logs capture every data access event. This
amount of information is generally not relevant
to our story.



Using LLMs to Tell our
Stories




EARTHDATA

Bl Tool

Compute
Engine

Data
Catalog

Storage
Format

Storage

ETL

Metrics Lakehouse

| Amazon

L QuickSight D

ICEBERG

| ot |

Apache Iceberg

‘ amazon ¢ s elastic  */-MaxMIND

Distribution Product Geographic
Logs Metadata Data




Quicksight & Q for BI

Accelerate decision-making and enhance
business productivity with Generative Bl
capabilities powered by Amazon Q in
QuickSight.

Build, uncover, and share valuable insights
using natural language prompts.

Simplify data understanding for business
users through a context-aware Q&A
experience.

Source:

3


https://aws.amazon.com/quicksight/q/

NLP Analytics with Quicksight & Q

Dataset
DATASETS DATA FIELDS NAMED ENTITY Ingestproductsummary

Theme |LADD CALCULATED FIELD ] [ ADD FILTER | Filter by: | All fields

Include Friendly name

Synonyms

. H  Average Ingest latency &7 Ingest Latency Latency X +
Story
® ] Datacenter 2 DAACS X  DAAC X  +
Science Discipline X Subject X
]  Discipline &
Event ® ‘

Keyword X = +

With our data ETL'd, there’s one more step!

Q requires synonyms for the data fields that we’ve

provided, so that it can better understand the questions we
ask




NLP Analytics with Quicksight & Q

< EMS Distribution Summary * C? PINBOARD

what countries were distributed to in 20247
Th e m e ) Interpreted asN\pcountry in 2024. #

Unique number of Ipcountry

In 2024, there are 244 unigue IP countries. G565,
IN 2024

REVIEW FOR

244

StO ry N you mean...

Ipcountry

IN 2024

Event

“Cloud-hosted DAACs distributed science data products to 244
countries in 2024.”




Creating Analyses with Quicksight

Distribution by Volume

EA Distribution by Volume Dashboard
N% RTH DATA This dashboard shows summary data r'nyrEMS distribution data
Powered by EOSDIS

Theme
“Cloud-hosted DAACs
distributed science data
efficiently.”
Story
Using natural language,
Event we can build analyses to

tell our story.




Creating Reports with Quicksight

Archived Data Rate (Volume)

Event Date
1,500T7

Theme Distribution by Volume Dashboard “Cloud hosted DAACs
—— distributed, processed,
and archived data
elgige V24
Story efficiently.
Total Archive Volu

Analyses can be

Event aggregated into

dashboards and reports
to convey the theme of
efficiency.

178,178.58T




EARTHDATA

earthdata.nasa.gov

Thank you!

This work was supported by NASA/GSFC under Raytheon Company
contract number 80GSFC21CA001
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