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The Changing Face of Computing

Embedded Technology: Diamond
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We are not really
launching
satellites ...




DATA THAT FUELS THE UPCOMING FOURTH
INDUSTRIAL REVOLUTION.



Going the Way of the Light Bulb

Penetration
Vanishing technology

Why isn’t there an outlet here?
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,1he most profound technologies are
those that disappear. They weave
themselves into the fabric of
everyday life until they are
indistinguishable from it."

Mark Weiser (1952 — 1999), Xerox PARC

Technologies are being fused and they blend into the background
A merger of the physical and cyber worlds = Cyber-Physical Systems!
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TECHNOLOGY CONTINUES TO EVOLVE
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FiRE Feature: Al and Machine Learning at the “Edge”

The Deep Learning Ecosystem Today
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A new deep learning tool uses raw traffic camera footage from City of Austin cameras to recognize objects - people, cars,
Shardul Brahmbhatt, https://developer.qualcomm.com/blog/adopting-artificial-intelligence-internet-things
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DOST-ASTI Science Infrastructure
for Data and Computation

Disaster
Mitigation

Rice
Research

Industry
loT

Traffic Telemedicine

From Data to Information

Storing, computing and
accessing the data

Generating (Big)
Data for Science




Value creation from data

o Sensor network: 1.7GB
. Hazard maps: 8.3GB

3000 rice genomes: 132TB

PAGASA data: 9.5TB LiDAR: 35TB
Upcoming: Satellite images: 10TB
e Diwata-2
e Other satellite images . ‘
e Lightning data : |l
e Himawari, VIIRS ‘
e and more ... . il



COMPUTING & ARCHIVING RESEARCH ENVIRONMENT [@COARE
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Preparing for the coming of the FIRe

Cores

Year RAM Storage
cru  cupa (GB) (TB)
2019%* 3,600 20,800 13,847 2,417
+96  +7,680  +4,096 +384
2017 3,600 20,800 13,847 2,417
2016 3,016 5440 13,720 1,080
2015 1,760 448 7,424 96
2014 600 448 1,280 60
2010 408 -- -- 30
2009 360 -- -- --
2008 128 -- -- 9



ASTI HPC scientific workload
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PREGINET and PHOpenlIX as backbone
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Expanding to a larger facility
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Responding to Operational Needs

Satellite-related
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Typhoon Mangkhut (Ompong)

Preparation of archive pre-typhoon images (Planet — 3m. resolution)

72 = I (isfis

Sample image:
2018.09.13 - llocos

~30,000 Archive images
over the Philiipines
(2016-2018)




Typhoon Mangkhut (Ompong)

Preparation of archive pre-typhoon images (WorldView-3 — 0.31m. resolution)




Typhoon Mangkhut (Ompong)

Satellite Tasking Raw Data Acquisition Data Processing
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A new way to categorize typhoons (and other natural disasters)

* Data “mobilization”

Source Details

"32 scenes 16 scenes = before
typhoon 16 scenes = after
typhoon Northern Luzon Fresh
tasking"

Cosmo-Skymed

Planet Imageries 7300 scenes

"20 SLC scenes Flood Map Built-

Sentinel 1 i Damabe Magh

Radarsat "Raw Flood Map"

DigitalGlobe 6 images of major urban centers
Diwata-1 10 images (WFC - Wide Field

Camera) (6mb total)"

Notes

"Raw images = 8gb Once processed = estimate = 32gb PEDRO
Subscription"

"Pre-typhoon images used as training data for Al/Machine Learning
PEDRO Subscription"

"4.4 Gb Raw per scene x 20 24 Gb flood map 2 Gb Al Prediction for
flood 56 Gb Urban Damage Map 2 Gb Classified Free Data"

"Pre and post-typhoon images to assess damages Free trial data"

"Regions 1, 2, 3, & CAR (Pansharpened tiff files) Very high
resolution images for pre-typhoon data PEDRO Subscription"

Eye of the Storm

Total (gb)

32

7700

172

24

24

0.006

Mangkhut a.k.a “Ompong” mobilized ~ 8 TB (Terabytes) = 8,000 GB of ASTI data



Conclusion

 Computing becomes pervasive
* Powerful computers becoming more and more embedded in the environment

* Embedded computers are “vanishing”
* Profound technologies that “disappear into the fabric” of everyday life
 Computers and data become fused into physical processes, infrastructure.

 Fusion of the physical and the cyber domains = Cyber-Physical Systems (CPS)

e CPS = Integration of computation, networking and physical processes
* Blurring the lines between the physical and digital spheres
* Sensors: better and pervasive monitoring
* Actuators: more effective and responsive control
* Feedback: Adaptive behavior, “tweaking”

e CPS = a highlight of the FIRe



Conclusion

e DOST-ASTI Science Infrastructure

* Generating (big) data
* DEWS, ULAT, PEDRO, etc

e Storing, computing and accessing the data
* PREGInet, PHOPENIX, CoARE

* Processing data into information
* DATOS, ALaM

* CoARE services fi
* Data catalog
* Cloud service @ —..( 7
* High performance computing . @ \

* Preparing Data and infra for the FIRe -E- 4 T, & }"

 Available freely* to Filipinos
!

PREGINET

*non-commercial use
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