




































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix L
Evaluation Questionnaire

i

13. Does designing with FORESEE  demonstrate the approach of how “nowledge of

vonsequences” can be employed aguring component desian synthesis?

Yes_/ No __

14. Does FORESEE demonstrate how new objects can be added and knowledge content

manually changed (i.e. not by machine learning techniques), duringthe use of the system:

Yes_/ No

15. Assuming more knowledge was embedded within such system, would you consider the

proposed ‘knowledge of consequences’ approach to life design, to be useful in practice?

Yes_\_/ No _

16. Do you have any recommendations to:

e the 'knowledge of consequences’ design approach
I\J &é T ?WQI_SL CenArog

e the FORESEE prototype system: , :
AL‘)LLZ, Te LWc, /MW .J"‘(A C/\-;L\Qr
SodA wn ool
Able L LD PRV
CL(.D‘}‘% L@W—bc‘bu/

® the demonstration/case-study:

JﬂBLL‘l\/\, %%
(
MM—«L)Q cht‘k e e

17. If in your opinion, the demonstration highlights otfer issues not mentioned above, what are

these:
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Appendix L
Evaluation Questionnaire

e

ABOUT YOUR DESIGN EXPERIENCE

18. Your current role: Prb&wk‘ IB,Q)Q(JV\ CO@W\%\J(‘{_

J

19. Type of Product Design Experience : (e.g. mechanical parts, thermoplastic components etc.)

M}Ol@h :)r(iu(g m,aj};\ ,"/\;‘:R %‘ﬁu%ub.’@
Il 3 7 } LE 6

CeS5 2, (mmbk coyagmndiied 0;7,0 e onm pLEaN?Ib m.w:um,a.s’b{)

20. Number of years working in design:

<2 years 2<years <5 years > 5 \/

21. Do/did you form part of a Product Design Teant?

Somofoma >
Yes w Yo D> No __

22. On average, How frequently arefwere Product Design Team meetings held, in which a/ team

members were present?

.
Daily Weekly Monthly Other (specity) \J"’\i—b

Thank you for your time in discussing and answering this questionnaire.
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Appendix M
Evaluation Results

’ Appendix M — Evaluation Results

This appendix contains the demonstration evaluation results.

results are presented globally for all the evaluation participants.

In section M.1,
Section M.2

presents separate results for the three different categories of participants

involved in the exercise i.e. for designers, researchers and students.

The

results, presented in graphical form, relate to the questions (shown in full in

Appendix L) raised during the structured interview following the FORESEE

demonstration.

M.1 - Global Evaluation Results

Q1- Do you consider FORESEE to support
Compositional Model building via PDEs?

No 0%

Yes
87%

So0&So 13%

Q2- Have you been made Aware
of LCC during Component
definition?

So&So
4%

No
0%

Q3 - Awareness of LCC With
Imprecise Model

Q4 - Awareness of LCC with
Incomplete Model

Multiple &
Interacting
64%

Single
4%

So0&So So0&So
17% 4%
Yes
No 96%
g go/o NO
0%
Q5 - LCC Across No. of Life Phases Q6 - Type of LCC Awareness
Solution

Muttiple but Only
Segmented Generic
32% 24%

Company
Oriented
45%

Oriented
31%
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Q7 - Support For Concurrent Synthesis

No
4%

Yes
66%

Appendix M
Evaluation Results

Q8a - Does Awareness of LCC
Motivate Exploration?

So0&So
13%

Q8b - Does Awareness of LCCs Hinder
Design Freedom?

Q8c - Does Awareness of LCCs Assist
in Committing Decisions Consciously?

So0&So
30%
o || e o
44% 83% °
No
0%
26%
Q9 - Are Perf.Measures Suitable Q10a - Are LCCs reported adequately?
Metrics For Comparing the Relative
Influence of LCCs? S0&S0
So&So 26%

26%
Yes

65%

9%

Yes
57%

17%

Q10b - Is it easy to locate & browse
information on detected LCCs?

No
9%

Yes

Q11 - Were you provided with advice
on avoiding/relaxing LCCs?

No Yes
45%

13%

So0&So
42%
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Evaluation Results

Q12 - Is life design history formatted Q13 - Does FORESEE demonstrate how
ina useful way? Knowledge of LCCs can be employed
during component design synthesis?
No Yes
4% HE So&So
13%
Yes
So0&So 5
- 83% No
4%
Q14 - Ability of adding new objects Q15 - Assuming more knowledge is
and modifying their knowledge embedded, is the knowledge of LCCs
content during use of FORESEE coss design approach useful in practice?
0&S0
Yes 9% Yes s?{(;&So

91 %, 91%

0% 0%

M.2 - Results by Evaluator Category

Q1. Does FORESEE demonstrate how a designer can build up an abstract
component compositional (part_of) model from Product Design Elements (PDEs)?

Designers Researchers Students
No No
0% 0% No Yes
0% 100%
Yes Yes
100% 67%
So&So

So&So 339, So&So

0%

0%

Q2. Did FORESEE make you aware of life cycle consequences during component

model definition?

Designers Researchers Students

So&So So&So
0%

Yes 14% Yes
100% :
Yes
100%
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Evaluation Results

Q3. Were you made aware of life-cycle consequences when the artefact model
was still imprecise?

Designers Researchers Students

So&So

0%
Yes
57%

No
0%

14%

Q4. Were you made aware of life-cycle consequences when the artefact model was still
incomplete?

Designers Researchers Students

Yes
100%

100%

So&So
So&So 0%

0%

Q5. For how many phases were you made aware of consequences?
(M-S = Multiple but Segmented, M&I = Multiple & Interacting)

Designers Researchers Students

i M&
- M& 57% .
M&I M-S 43%

67%

One
11%

0% T One
0%

Q6. Type of life-cycle consequence awareness provided:

(Gen = Only generic, Comp. = Cormpany Oriented, Sol. = Solution Oriented)
Designers Researchers Students

Comp.
33%

119
18% ?

45%
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Evaluation Results

Q7. Do you consider the concept of ‘concurrent synthesis' is demonstrated by the

provided by the system?
Designers

So&So
29%

0%

Researchers

22%

Students

So&So
43% Yes
57%

0%

Q8a. Would awareness of LCC motivate you to 'explore' alternative commitments?

Designers

Yes
100%

Researchers
No So&So
0% 22%

Yes
78%

Students

No So&So
0% 14%

Yes
86%

Q8b. Would awareness of LCC 'hinder' your design freedom?

Designers

Yes
So&So 43%
57%

0%

Researchers

No
67% Yes

So&So
0%

Students

So0&So No
43% 57%

0%

Q8c. Would awareness of LCC make you confirm commitments more

consciously?
Designers

So&So
14%

Yes
86%

Researchers
So&So
No 22%
0%
Yes
78%

Students

So0&So
No 14%

Yes
86%
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Evaluation Results

Q9. Do you find the use of Cost, Time & Quality performance measures as a suitable
means for comparing the relative influence of a consequence on the different
life-phases?

Designers Researchers Students
So0&So
So&So So&So
o, No
No 43% No 33% 0% 29%

0%
Yes

67%

Yes
57%

Q10a. Do you find consequences detected to be reported in an adequate way?

Designers Researchers Students
No Yes No
N
0 78% S0kSo 14%

- 22%

57%

So&So S0&So
29% i

Q10b. Do you find consequences detected easily to 'locate’ and 'browse' upon?

Designers Researchers Students

So&So Yes So&So No Yes
57% 43% 33% Yes 33% 34%

So0&So
0% 33%

0%

Q11. Do you consider the system provided advice to the avoidance, or relaxation

of consequences?

Designers Researchers Students
No So&So 10% So&So A Ve

57%

14%

29%
Yes
29%

Yes
70%

273




Appendix M
Evaluation Results

Q9. Do you find the use of Cost, Time & Quality performance measures as a suitable
means for comparing the relative influence of a consequence on the different
life-phases?

Designers Researchers Students
S0&So So&So S0&So
No 5% No 33% 0% b

29%

Yes
67%

Q10a. Do you find consequences detected to be reported in an adequate way?

Designers Researchers Students
No Yes No
No 78% So&So 14%
22% °
Yes
29%
So&So So0&So
29% 0%

Q10b. Do you find consequences detected easily to 'locate' and 'browse' upon?

Designers Researchers Students

So&So Yes So&So No
57% 43% 33% Yes 33%
5 67%

So&So
0% 33%

0%

Q11. Do you consider the system provided advice to the avoidance, or relaxation
of consequences?

Designers Researchers Students
So&So No No
57% Na S0&So 10% So&So 14% Yes

14% 20%

29%
Yes .
29%

Yes
70%
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Q12. Do you think that keeping track of the fluctuations in performance measures for the
different life phases, with different decision commitments is a useful way of formatting
life design history?

33%

Designers Researchers Students
So&So N So&S
No o Yes Yes 0&S0
29% 0% So&So 11% 56% 71% 29%

Yes
71%

Q13. Does designing with FORESEE demonstrate the approach of how 'knowledge
of consequences' can be employed during component design synthesis?

Designers Researchers Students
Yes N
So&So 0 So&So Yes
14% 86% So&So 11% 0% 100%

0% 0%

Q14. Does FORESEE demonstrate how new objects can be added and knowledge content
manually changed during the use of the system?

Designers Researchers Students
Yes
Yes
So&So 100% So&So 100% So&So i

71%

29%

0% 0%

0%

Q15. Assuming more knowledge was embedded within such a system, would you consider
the proposed 'knowledge of consequences'’ approach to life design, to be useful in practice?

Designers Researchers Students
So&So Ves = Ye,  So8so
0% No i < 0%

100%
O 0%

Yes
78%
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Ph.D. Research Publications

Appendix N — Ph.D. Research Publications

This appendix provides a list of research publications concerning original work carried out

during this Ph.D.

Year
1 Sep. 1996
2. Aug. 1997
3. April 1998
4. Dec. 1998
5. Aug. 1999
6. 1999

Publication

Borg J. and K.J., MacCallum. (1996). “Structuring Knowledge of LCCs for
Supporting Concurrent Design Exploration”.  Proceedings of the 2™
International Knowledge Intensive CAD workshop organized by IFIP WG5.2
at Carnegie Mellon University, Pittsburgh, USA, 16-18 September 1996.
Published by Chapmann & Hall, ISBN 0-412-81450-1, pg.208-223.

Borg J. and MacCallum K.J. (1997). “A Life-cycle consequences Model
Approach To The Design For Multi-X of Components”, in _Proceedings of
the 11th International Conference on Engineering Design (ICED97). Vol. 2,
edited by Riitahuhta A. Published by Tampere University of Technology.
pg. 647-652.

Borg J.C. and X.T. Yan. “Design Decision Consequences: Key to Support
for 'Design for Multi-X' ", Proceedings of the 2" International Symposium

on_‘Tools & Methods for Concurrent Engineering’, held in Manchester, UK,

21-23 April, 1998, pg. 169-184.

Borg J.C, X.T. Yan and N.P.Juster. “A KICAD Tool For Pro-Active

Exploration Support To ‘Design Synthesis for Multi-X"", Proceedings of the
3" International Knowledge Intensive CAD workshop organized by IFIP
WG5.2, held at Tokyo University, Tokyo, Japan, 1-4 December 1998, pg.

274-295.

Borg J.C, X.T. Yan and N.P.Juster. “Exploiting Decision Consequences to
Support 'Design for Multi-X' — An Evaluation”, accepted for publication in the

Proceedinas of the 12th International Conference on Engineering Design

(ICED99), being held in Munich, Germany, August 1999.

Borg J.C, X.T. Yan and N.P.Juster. “Guiding Component Form Design
Using Decision Consequence Knowledge Support”, accepted for publication

in the Journal of Arificial Intelligence in Enqineering _Design _and

Manufacture, Vol.13 (5).
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