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update and course progress and end-game pla:

There are 9 lectures left. The plan is to do the following:

Discuss Engineering Design best practices 2 lectures
Engineers and Business 1 lecture
Intellectual Property (IP) Basics 1 lecture
Safety and Risk Discussion 1 lecture

Appropriate technology and sustainability 1 lecture guest

The Profession and Duty 1 lecture guest
Ethics and nanotechnology 1 lecture guest
Contingency 1 lecture

TOTAL

9 lectures

Remaining 10% of class Q and A value will be assigned
to questions related to the three guest speaker
lectures highlighted in red above. These questions will
be administered on the final exam paper.
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The Design Process:
Needs Assessment

What is the problem? What are the
existing solutions? Whome does it
affect? What does the solution
need to do? What is desirable?
What are the constraints?

Synthesis

What ideas are there for solving
the problem.

Design Analysis

Is the design idea feasible? Best
practices used? Priorities given?

Implementation

How will the solution be built?
Model or simulation required?
Prototype required for testing?

Testing and validation

How will we evaluate solution and
measure results or outcomes?

Recommendations

Are we ready to clearly state the
design specifications for
construction

So you should all
know this off-by
heart by NOW I

FOR EXAMPLE!!!IT

Synthesis ﬁ
Design
Analysis
Testing &
Validation

] Recommendations

Construction,
Manufacturing

Design activities are carried out in discrete stages in a typical waterfall approach, also known as the
“drawing board™ approach, because designers must go “back to the drawing board” (start over) when
design solutions do not work out as anticipated.
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OBVIOUS SYNTHESIS OF POSSIBLE SOLUTIONS
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A

Results

B

C

D

E

SIMULATION DATA

TO PROVE
BRILLIANCE of
THEOREM
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Complex design relies on a combination of evolu |on§Wap N
Innovative design. Henry Petroski presents entel jca?niw
case studies of the common zipper, paper clips and
cans to illustrate evolutionary and innovative desj
approaches. His book is entitled “Invention by Dg

Multiple Choice:

The term Qwerty is used to describe: M e

A relic bathymetric feature left from de—ﬁgcﬁﬁ%aék_ -
=08 fe;

The mechanical design of an 1870’s typewriter

The marking scheme on a MENSA IQ exam

1

2

3

4. Term for one’s age between 25 and 30
5. All of the above

6

Absolutely nothing
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Nth-Generation Design: Refining the Typewriter (1867—Present)

lv eighteentl vd nineteenth-centurn nng m I i cl L

int raised characters that cou ) the b ' B !
1 24 len Vi1l lthi h a prot e ol | L F {
1 ' COIT ructed), Wil m A i (who 24 hin f LIred a Imani

ted rcu ' ), Xay Progin | 0 1n 1¢ eted a

, ovit . he blind), Charles Thurber (who Ot 1ton
Ol [ the carriage on | VP l I ! d

_ ard ol cli he ; vent b | vention o
odern tvp 11 id not occu | il 186

Chi opher Latham Shol gl el h Carli e I V
i | eV | | carriaee that would t automaticall )t el as i
haracts ed. In 1 (] ( e ki of their \ Il !

(Progin’s 1833 machine featured a similar movement). In fact, Sholes
referred to the device as the “literary piano”—a very descriptive name. They
were issued a patent for this work in 1868.

90000000006
Seaadadey
Ref: Enginee @@@@ ®®®©® Pearson/Prentice H

FIGURE 1.10 The QWERTY keyboard.
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Christopher Latham Sholes
CLE ._u_nv't' . ) . ’@"T' . --;I

-3

: Engineering By Design 2" edition - Gerard Voland Pearson/Prentice Hall
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Other, more efficient kevboard lavouts have been developed in recent gETPs
vears (e.g. the Dvorak simplified keyboard shown in Figure 1.11). Onej /¥
might then ask why the QWERTY configuration remains the standard for

I._ui.;_\'a computer kevbhoards., The answer: entrenchment! Sometimes it is

very difficult to change people’s habits even when such change offers sub-
stantial benefits. The QWERTY layout is most familiar to typists, program-
mers, and other users of keyvboards. After all, tvping classes usually focus on®
the QWERTY system; as a result, most professional typists expect to use this e
layout. Industry has been somewhat reluctant to adopt new, efficient key-§
board layouts because of the retraining that would be necessary for their tvp- e
ists to become adept with these layouts. Such retraining would necessitate

of the new kevboard lavouts could be substantial). Because of these factors.
most keyboard manufacturers are veryv cautious about introducing any
changes in their products that might alienate their customers and harm their
sales. Although other kevboard layouts mav indeed be more efficient than
the QWERTY system, these new lavouts have been introduced to the market
in very small doses, thereby allowing people to become familiar with them
while limiting risks to the manufacturers. (Of course, many computer soft-
ware systems now allow the user to alter the kavboard lavout electroricallyv.
replacing the QWERTY system with one more suited to the needs of the A
user. However, kevboards themselves continue to be manutactured with thel o1
original QWERTY lavout.) ¢

In 1873, the Remington Arms Company bought the patent rights to the i
improved design from Sholes and his business partner, James Densmore, forl
$12.000. The Remington Model 1 was released to the public and soon there
fter Mark Twain submitted to a publisher the first manuscript tvped on this
machine. :

Ref: Engineering By Design
2nd edition - Gerard Voland
Pearson/Prentice Hall

FIGURE 1.11 The Dvorak simplified keyboard.
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FURTHER IMPROVEMENTS IN NTH-GENERATION DESIGNS

Each later generation of the basi typewriter design continued to include

lmprovements [[|-\.|'|-1||1-:s by others, 'T'hese i;:;;|r.'||\|- nents included:

B the shift-key mechanism (1878)

® the first portable machine (the “Blick™), developed by George (.
Blickensderfer [(1889)

" the front-stroke design (1890)
electrically powered systems, first developed and manufactured by
[haddeus Cahill in a 1901 form that was a commercial failure becaus
of its exorbitant cost: $3.925 per machine; the much more successful

IHM Electromatic, developed by R. G, Thomson over an 11-vear period,

was released in 1933 -

the [HII"r|§:I|l' electric E_\'E:u'n'i'i1|:| [1956)

d slationarv carriage with IBM spherical ball elements tor changing

font styles (1961)

1 — \ . . " | -

B the IBM 72BM., an eleclronic by pewrlier with a magnetic tape that Pro-
‘\'il:|1':ll i1 '1‘».iEII ol ii]l'Etilll'f-. (1965 )

® rolating print wheels (1978)

B g |....5,._._,Iq- electronic typewriter (Olivetti’s Praxis in 1980)

A successtul cnglneering solution 1s ||[I|1-. satislactory: LITIProvements

can—and should—always be made through Nth-generation design efforts.

Ref: Engineering By Design 2" edition - Gerard Voland Pearson/Prentice Hall
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1 - List criteria, requirements and constraints

Requirements and constraints are criteria with more specific

meanings either properties that a solution must possess, or

Engmeemz limitations on the solution or the process. They must be objective and
" quantitative whenever possible so that the performance or

characteristics of a solution can be measured and defended.
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s 4 - Identify effects on all environments

-~ All engineering works consume resources and affect their
COLRSE environment, natural and/or organizational/corporate

Thetnimeering  €NVironments. Continued scientific research is vital to predicting

Profession effects and mitigating problems.
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avers """ 2 - Generate Multiple Solutions
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S Engineering design often allows for many possible solutions. Only

after thorough analyses and decision makina techniaues are

PART 4 ; € Original Artist =
Engineering Ethics applled ShOUId the most appI‘C Repruguctmngngh’:{s Dhtalnahle fromy Tepag :u l
and Practice warw CattoonStock cam-
o I‘ C‘f'ﬁMES‘
9“‘?’ T
TEXT REF. }
ot e o ’g PELE
Canada 3" ed.” Selection criteria are 2 %"?
Ch 3, 15-21 - g
used for guiding the \
e process for identifying e
—| TEP5101_4_8.ppt - . q
TEPS101_4_8.pcl the optimal solution. AORRTS

e e ey e TR e il
www.engr.mun.ca/~

sbruneau/proeng/




v MO RLA
UNIVERSITY

o

COURSE

ENGI -5101

The Engineering
Profession

—

Continued characteristics of good practices:

INSTRUCTOR

Dr. Steve Bruneau
EN.4013

Ph 737-2119
Sbruneau @ mun.ca

TOPIC

PART 4

Engineering Ethics
and Practice

TEXT REF.

Text “Intro to
Prof. Engin. In
Canada 3" ed.”
Ch 3, 15-21

FILES

—| TEP5101_4_8.ppt
3‘ TEP5101_4_8.pdf

WEB

www.engr.mun.ca/~

sbruneau/proeng/

6 - Select Optimal Solution

The solution that best satisfies the selection criteria (maximizes

— benefits, minimizes costs) while including consideration of one’s

responsibility toward one’s client, employer, colleagues and society -
referred to as the optimal solution.

5 - Make defensible decisions

It is the engineer’s responsibility to understand the applied science
involved in the solution - opinion is not enough. To ensure public safety
designs must be tested and validated before products or constructed
facilities are released for public use.

7 - Use Best Practice

Best that solutions are based on recognized methods, procedures, codes
and standards. These evolve with advances in applied science and

technologies but must do so in a methodical fashion to guarantee safety.
For instance; originality is not a highly prized aspect of seatbelt design.

“Heuristic” means a “rule of thumb™” T or F?
i
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The Design Process:
Needs Assessment

What is the problem? What
are the existing solutions?
Whome does it affect?
What does the solution
need to do? What is
desirable? What are the
constraints?

Synthesis

What ideas are there for
solving the problem.

Design Analysis

Is the design idea feasible?
Best practices used?
Priorities given?

Implementation

How will the solution be
built? Model or simulation
required? Prototype
required for testing?

Testing and validation

How will we evaluate
solution and measure
results or outcomes?

Recommendations

Are we ready to clearly
state the design
specifications for
construction

Manufacturing,
Product Release

Recommendations

Testing,
Validation
Needs
Assessment
Implementation,
Prototyping
Synthesis

Design, Analysis

The use-centred spiral approach ensures that testing is an integral part of design development. DP
represents the design problem and includes the users, the task, and associated environments that
must be considered. P1, P2, and P3 represent a progression of prototypes or models used for testing.
D1 starts the feasibility cycle; D2 starts the preliminary design cycle; D3 begins the detailed design
cycle; and D4 represents the final design.

Needs
Assessment %

FAN
Synthesis ﬁl

Design

Analysis :q
Implementation ﬁ

Testing &
Validation i g

Recommendations

Construction,
Manufacturing

Design activities are carried out in discrete stages in a typical waterfall approach, also known as the
“drawing board” approach, because designers must go “back to the drawing board” (start over) when
design solutions do not work out as anticipated.
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Design Ski

A Prototype
allow for testing. It may have high
and/or high or low functionality

simulations:
Q@K 40 models are f
physical qualities, de
and of a meagu
uncertain

Ste mo@ e5| Iutlon
oncrete C€$j physica ts, absLig&d dels are not touchable
er

pst challenges are: /\Qf"

problem, requwemen@nd constraints

s of existing solutions.
s and contributm %ors to problems. é
tence fonz/éb 06
_ é’c’ +"
‘-"‘:‘:M‘v Al res you to rest@ clearly

)’j é.,ﬂ,‘l ; yaluating them for feasibility or practlcahty

of estab sum thot a solutlon

N ;. gid & to be fused Wl
Ao N o\ ST som i
D o
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thus b \f\fhe box

Symb c models are bstractions of reality,
opally equ to ther o Ct but may contain different
inistic mo have c ect outcomes that are predictabl
uantity, whereas probab{'&odels have contain inherent
d statistics.

a physical mock-up of ded solution with sufficient functionality
fidelity (accuracy of physical representation)

Nt to which it performs the intended function of t

proposed solution)




