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A Future Vision Realized by ICT/AI through S&T Foresight

Hitoshi KOSHIBA, Science and Technology Foresight Centre, National Institute of Science and
Technology Policy (NISTEP), MEXT

ABSTRACT

In 2015, NISTEP drew some future vision at “10th S&T Foresight Survey”, and publish some
reports. In addition, these reports suggests that, ICT especially AI (Artificial Intelligence) are
key-driver for future society.

In this paper, we report summary of NISTEP 10th S&T Foresight Survey, especially ICT/AI topics.
Moreover, we report some results of discussion with experts. These experts suggest that as
follows; we have to be aware of a paradigm shift of research approach (active research), we have
to construct a flexible social legal system structure, we have to get accustomed to a computational

thinking, and more.
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Viewpoint ‘Jeanneue M. Wing

Computational Thinking

It represents a universally applicable attitude and skill set everyone, not just
computer scientists, would be eager to learn and use.

omputational thinking
Cbuilds on the power and
mits of computing
) processes, whether they are exe-
cuted by a human or by a
machine. Computational
methods and models give us
the courage to solve prob-
lems and design systems that no one of us would
be capable of tackling alone. Computational think-
ing confronts the riddle of machine intelligence:
What can humans do better than computers? and
What can computers do better than humans? Mose
fundamentally it addresses the question: What is
computable? Today, we know only parts of the
answers to such questions.

Computational thinking is a fundamental skill for
everyone, not just for computer scientists. To read-
ing, writing, and arithmetic, we should add compu-
tational thinking to every childs analytical ability.
Just as the printing press facilitated the spread of the
three Rs, what is appropriately incestuous about this
vision is that computing and computers facilitate the
spread of computational thinking.

Computational thinking involves solving prob-
lems, designing systems, and understanding human
behavior, by drawing on the concepts fundamenal
to computer science. Computational thinking
includes a range of mental tools that reflect the
breadth of the field of computer science.

Having to solve a particular problem, we might
ask: How difficult i i¢ to solve? and What's the best

cisely. Stating the difficulty of a problem accounts
for the underlying power of the machine—the com-
puting device that will run the solution. We muse
consider the machine’ instruction set, ts resource
constraints, and its operating environment.

In solving a problem cfficienly, we might furcher
ask whether an approximate solution s good
cnough, whether we can use randomization to our
advantage, and whether false positives or false nega-
tives are allowed. Computational thinking is refor-
mulating a scemingly difficult problem into one we
know how to solve, perhaps by reduction, embed-
ding, transformation, or simulation.

Computational thinking is thinking recursively. It
is parallel processing, It s interpreting code as data
and data as code. It is type checking as the general-
ization of dimensional analysis. It s recognizing
both the virtues and the dangers of aliasing, or giv-
ing someone or something more than one name. It
is recognizing both the cost and power of indircet
addressing and procedure call. It is judging a pro-
gram not just for correctness and cfficiency but for
acsthetics, and a system’s design for simplicity and
clegance.

Computational thinking is using abstraction and
decomposition when atacking a large complex task
or designing a large complex system. It is separation
of concerns. It is choosing an appropriate representa-
tion for a problem or modeling the relevant aspects
of a problem to make it tractable. It is using invari-
ants to describe a systems behavior succinetly and
declaratively. It i having the confidence we can
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TC APPENDIX
(&) The table below ranks occupations according to their probability of computeri-
C. B. Frey and M. A. Osborne: "The Future of sation (from least- to most-computerisable). Those occupations used as training
Employment: How Susceptible Are Jobs to data are labelled as either ‘0’ (not computerisable) or ‘1’ (computerisable), re-
Computerisation?", Oxford University, 2013. spectively. There are 70 such occupations, 10 percent of the total number of
occupations.
Computerisable

Rank  Probability Label soccode Occupation

1. 0.0028 29-1125 Recreational Therapists

2. 0003 49-1011 First-Line Supervisors of Mechanics, Installers, and Repairers
3. 0003 11-9161  Emergency Management Directors

4. 0.0031 21-1023 Mental Health and Substance Abuse Social Workers

5. 00033 29-1181 Audiologists

6. 00035 29-1122  Occupational Therapists

7. 0.0035 29-2091 Orthotists and Prosthetists

8. 0.0035 21-1022 Healthcare Social Workers

9. 0.0036 29-1022 Oral and Maxillofacial Surgeons

10. 0.0036 33-1021 First-Line Supervisors of Fire Fighting and Prevention Workers
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