The Next-Wave Technology
A Mini-Workshop for Senior Students

ClassWebsite:  http://newslab.csie.ntu.edu.tw/course/NWT

ClassHour: Monday 18:00 - 20:00 and Friday 09:30 - 11:30, 2 classes pekwe

Class Size: Active participants 20 graduate or senior students, utdidauditors.

Lecture Room: Room 310, CSIE Building

Requirement:  This is an intense mini workshop. We do not have too many fesbat lots of
discussions. You must be willing to work hard as a team andlgpxpress your

ideas.
I nstructor: Prof. Chi-Sheng Shih (cshih@csie.ntu.edu.tw)
TAs: Nei-Chiung Perng (d90011@csie.ntu.edu.tw)

Yuan-Hao Chang (d9394406@csie.ntu.edu.tw)

Motivation and Background

Taiwan’s manufacture industries have been the Originalnent Manufacturer (OEM) and Original
Design Manufacturer (ODM) center for various goods in thelevéor several decades. To maintain
the momentum of Taiwan’s economics, Taiwan’s industrieeha migrate from OEM, to ODM, and
to Intellectual Property Creator (IPC). The creation of akf@rce skilled in creative team work is a
key ingredient for the successful transition.

Unfortunately, Taiwan’s students do not receive systemiegining on creative team work process.
Hence, the goal of the mini-workshdjhe Next-Wave Technologyto help the attendants to practice
the process of creative thinking and team work. At the endhefrhini-workshop, we expect the
students to know how to build the process for creative artetalithinking and master the skills for
bringing out the best from team members with different pssienal backgrounds.

Our approach is to ugereative Thinking Proced®s help attendants 1) genuinely appreciate each
others’ gifts and organize into highly productive resedeams; and 2) creatively synthesize promis-
ing ideas into high impact projects. In this student cersggproach, the advisor does not tell students
what-to-dobut assist them on acquire heuristic lnow-to-realizetheir own ideas. Specifically, stu-
dents will acquire skills on:

e How to design a team research project that will be an ampfifieeveryone’s creativity, and
how to acknowledge everyone’s contributions actively aaidyf so as to sustain a high team
spirit.

e How to develop leadership skills in a R&D environment, anceespnal research agenda cen-
tered on the intersection of one’s own interest, talenmtegoal and societal needs.
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Figure 1: The trinity of finding your research focus

e How to systematically generate a family of promising reskgrroblems, identify the high
impact ones, realizing them quickly, and present findindggrmatively, interestingly and in-
sightfully.

The greatest expected result of each attendant is to adgaidership and creativity skills will
benefit them for life. Next will be technical results that mmidile a technical patent (intellectual
property) or even start up a company. There are many creatisiests and entrepreneurship contests
held by organizations who want to find potential freshmeng@mad ideas. Applying our projects to
these contests is also one of our goals.

Wor kshop Syllabus

The mini-workshop consists of eleven well-designed mestinA series of classes are designed to
help students know their gifts, build up the teams, find eingrgrends, learn the systematic way for
creative thinking, and realize the ideas from brainstogmin

The path to success consists of three simple elements. Fiatimerests you that
you can do well, and is needed by the people.

Lui Sha
Meeting O Introduce Success Stories.

We will share several successful stories with attendaniet iihem know why we need to find
the next-wave technology and inspire them joining this mvorkshop. The lecturer also in-
troduces what are the basic elements of creativity, howitk ttreatively, and how to turn the
spoon-feed learning into creation making.

The homework for this meeting is, for each student, to prepgsresentation for his/her back-
ground, research interests, award, etc. Each studentavd & five-minutes presentation in the
next meeting.



Meeting 1 ldentify your gifts and know new friends.

The lecturer explains theinity of finding your research focuss shown in Figure 1 to atten-
dants. After that, each attendant is required to give a bfiefmself/herself, including his/her
background, interests, special awards, joined projestsaaything should be known by others.

Meeting 2 Form the team.

This is no lecture in this meeting Each attendant will do aosdcbrief for himself/herself.
Note that the brief should cover his/her gift, interestdigved societal needs, and the probably
research focus. The research focus could be incoming cresgs the energy crisis, which
might evolve a new global trend. After all the presentatj@tgendants have to exchange ideas
with all his/her classmates and find other three membersrto éoteam before the end of this
meeting. However, there is a restriction for team buildihgtteach team should include a
member majoring in business or management.

Meeting 3 Why some of start-ups succeed and some of them fail?

Each team should prepare a real case of a well-known compaaly/ct/technology no matter
it succeeded or failed. A presentation is given by each teanhé introduction and analysis of
success/failure.

Meeting 4 Each team presents two potential research topics.

Each team presents two representative candidates fordise@rch topics. They should try hard
to combine the potential and strength of each team membethandind the candidates which
satisfy societal needs and global trends. After each ptasen, discussion and feedback from
other teams could improve the initial ideas.

Meeting 5 Experience creative process (I).

Each topic starts from a simple idea and then evolves intdiatiwoproposal, which opens a
new horizon. We will examine this proposal in the followirgpacts:

e Find killer applications: We shall examine the proposal from the marketing perspectiv
Learn effective heuristics to find a killer application tdghdefine the requirements and to
drive the research.

e Explorethedesign space and problem space: One’s past experiences and traditions in a
field often lead one to overlook alternative problem forntiolas and to search only part of
design space. Learn how to use the ensembles of group expesielomestic and foreign
perspectives, and inter-disciplinary approaches to ereat

e Analyze challenges. Learn how to categorize the nature of challenges. Is it mpairitin-
damental research problem, a technology integration peband implementation prob-
lem, or a knowledge/skill gap? Learn how to identify the mlgttion of problems across
layers of abstractions and between the interfaces of coergein architecture.

¢ |dentify high value problems:. Identify the problem with the highest ratio of impact/effor
Learn how to analyze the impacts of a proposed research aogiestimate expected ef-
forts from team strength and obstacle analysis.

Meeting 6 Experience creative process (l1).
Evaluate pros and cons of the proposed architecture.
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e Quality Attributes. Analyze the proposed architecture from viewpoints suchnges-i
operability, backward compatibility, performance, rolmess, scalability, etc.

e System Description Table: We will analyze what are the trade-off, missing components,
needed technologies, and research topics in the proposieiteature.

e Block Diagram: Each team should draw out the components of the proposedearch
ture to examine whether there are some important compomested or there is any
un-reasonable design.

Meeting 7 Experience creative process (Ill) and midterm presentatio

Each team should decide which research topic will be the okedp going. After a series of
examinations and refinements, re-organize the proposgb@sent it in the meeting followed
by a series of discussions to absorb more remarkable idegssfproposal.

Meeting 8 Experience creative process (1V).

Having new inputs and feedbacks from previous meeting, &z refines its proposal and
then present the proposal again since creativity includeias of refinements. The proposal
will end up not only for a research proposal, but also a newlycbline.

Meeting 9 Present final results.

We will invite Venture Capitalists and experts in relateddgsto review the result of each team,
and give comments for each team.

Meeting 10 Conclude all the innovations.

The lecturer will lead attendants to review what are the irtgod steps of developing creative
thinking and how to think creatively in a systematic way. mheonclude this workshop and

discuss what attendants can do and plan to do in the next Btegxample, they can use the
result of this workshop to join competitions, establish pamies to create new business with
their proposal, etc. We expect that attendants can extenceults from this workshop and

will use the acquire skills for their future endeavors.



