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The Changing Face of Computing
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—Mainframe (one computer, many
people)
—PC (one person, one computer)

—— Ubigquitous Computing (one
person, many computers)




»The most profound technologies are
those that disappear. They weave
themselves into the fabric of
everyday life until they are
indistinguishable from it.“

Going the Way of the Light Bulb

Penetration Mark Weiser (1952 - 1999), Xerox PARC
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Increasing demand

for nano and microsatellites among

space new entrants

looking to find viable

beachhead strategy

for meeting

scientific earth
observation

needs,

capacity-building

objectives and expanding

space industry base
cost-effective

manner.



ASIANSCIENTIST

TOP NEWS IN THE LAB HEALTH TECHNOLOGY

16 Asian Institutions Team
Up On Microsatellites

The Asian Micro-satellite Consortium seeks to promote standardization and data sharing

among the nine member nations.
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Maya-1 PH Cubesat

Maya-1 released from the ISS on
August 10, 2018
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Mission:
Store-&-forward communications for
sensor networks
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The Philippines is not
really launching
satellites ...

We are putting computers in orbit.

What on earth for?



Data for enabling evidence-based policies.
Data for enhancing productivity and inclusive innovation.
Data as fuel for the 4" industrial revolution.
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Naga, Cebu landslide delineation and building footprints mapping

These maps (among other geospatial data) were given to the OCD, Cebu Provincial
DRRMO, Naga City Mayor’s Office, and colleagues from UP Cebu
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Based on Kompsat satellite Based on Planet satellite image after

image before the Naga, Cebu the Naga, Cebu landslide event
landslide event (acquired 21 September 2018)



Data Mobilization for Typhoon Ompong

| Satellite Tasking } >{ Raw Data Acquisition } >| Data Processing |

!

Data
mobilization:

SN = “Ompong”
V) 2 mobilized

~8TB
(Terabytes)

A 4

I8 Cosmo-Skymed % f 4 Yoy oy A =
Pl Before ’ ) oA R

& N Tl \ ol
20180912 o= 4 ; SN 2
e 9 G U oy Tl 8,000 GB of
ando 20180916 ~ &8 2 . J R " \;-;;é: ’
Y et A data
.",/'ﬁi.'

Data mobilization - a new way to categorize typhoons (and other natural disasters)



Data and research from the Skolkovo Foundation
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Not Just About the Data.
Developing a Local Industrial Base.

Locally-developed Experimental Modules to fly with Diwata-2

Amateur (“Ham”) Radio Payload Attitude Control Unit (ACU-Ex) Sun Aspect Sensor (SAS-Z)

Aerospace and aeronautics sub-systems Electronics and semiconductors  Space-grade materials



When we build satellites, we also build People.
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STEP-UP scholarships
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= Apply for STeP-UP Scholarship 2145415042384270
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Design, Build and Launch a NanoSat in Space
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Building an Enabling Environment for Inter-disciplinary R&D

Rethinking the way we build our spaces.

University Laboratory for Small Satellites and Space Engineering
Systems (ULyS3S)

To house small
satellite
development
and testing
activities,
including a Full
Anechoic
Chamber, which
will support
studies on
RF/microwave
communication
systems




Space technology requires stamina ...

STSAT-3
(150kg)
KITSAT-3 KOMPSAT-5
KITSAT-1 KITSAT-2 (NOkg) KOMIEALZ (1400kg)
(50kg)  (50kg) KOMPSAT-1 STSAT-1  (BOOKg) STSAT-2  KOMPSAT-3 KOMPSAT-3A  KOMPSAT-6
(470kg) (100kg) (100kg) (800kg) (TIOOkg) (1700kg)
>—> > > > >—> P crssacenas >
SOUTH KOREA
LAPAN-A1 LAPAN-A2 LAPAN-A3 LAPAN-A4 | \pan B LAPAN-B2
INDONESIA (57kg) (7skg) ~ (MSkg) LAPANAS LAPAN-CI
> > O SRR P s Ppennns >
Pico Dragon LOTUSat-1
(Tkg) (550kg)
VNREDSat-1 Micro Dragon LOTUSat-2
(120kg) (50kg) (550kg)
VIETNAM S S >
Maya-1 CubeSat
(Tkg) (1kg)
Diwata-1 Diwata-2 PHL-50 Future PH
(50kg)  (SOkg) BUS
PHILIPPINES Small sats
9' d ‘)I - o= ) -------- )
1990 1995 2000 2005 2010 2015 2020 2025

LEGEND

Launched
satellites

Under
development
or planned
satellites

Font Color

Experimental,
Technology
Demonstration
mission

Operational
mission



Takeaways

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, into infrastructure — cyber-physical
systems

We are putting computers in orbit (... for data).

A data-driven society that values:
 Scientific measurements that enable discovery and better understanding of our environment

 Evidence-based policies and intervention for more relevant and responsive programs in
addressing disaster mitigation and climate change

* Fostering Inclusive innovation for a knowledge-based economy
Data for tackling information poverty
Data that fuels the FIRe



Takeaways

* Not just about data, but also for industry-building
* Building components of satellites involve technologies that span many applications

* Many commercial (and now mundane) technologies originated from innovations borne
out of space technology research

* Making things work in a harsh environment, ensuring reliability and repeatability, low
maintenance
* Also about building people

* Interdisciplinary S&T innovation needed to address more complex problems and create
societal impact

* Building satellites require highly trained RSEs in various disciplines — T-shaped people
* T-shaped people use new knowledge in multiple ways across institutions, disciplines and
borders

 We need an army of highly trained T-shaped RSEs
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