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Where do the doodles go?
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A Vision

■ An electronic white board
■ Adaptive UI to respond to state & process
■ Automatic & instantaneous layout
■ Connected to online documentation facility

Diagrams in Design

�����

����������	
�

����

�������� �������������
 �!�"$# %�&�' &

(�)�*,+.-�/,0
132.4�5 67

89�:<;>=�?@:
A =.:�B CD

E�FHG�IKJ�LNM
O�PRQTSVU W>X�QNW�YKPRX

Z\[$]>^`_ a�Z3[.b�_ c�d

■ What We’ve Got:
◆ Downstream stages well

served by CAD
◆ Virtually nothing for the early

stages.

■ How Things Are:
◆ Diagrams often used in early

design to visualise,
communicate, and record.
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Auto Cooling System - 1
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Auto Cooling System - 2
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Auto Cooling System - 3
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Auto Cooling System - 4
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Usage Schematics

R ech arge

Us age

get  P S D fro m
s to rage

S etu p h old P S D
c ou p le bit &

P S D

c o u ple c harg er
& p ow er  su p p ly

c ouple PS D  &
c harg er

w ait fo r  PS D  to
ch arge

d ec ou p le P S D
&  c harg er

de c o u p le  ch a rg er
&  p ow e r s u p p ly

cou ple s c rew  &
P S D

alig n P S D activ ate P S D driv e sc r ew d eactiv ate P S D
d ec ou p le P S D

&  sc rew1
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Usage Schematics II

S etup
get P S D f rom

sto rage
ho ld P SD

coup le b it &
P SD

d is t in c tly
v is ib le  in
to o lb o x

dis tinc t
c o lour

ambidex tr ous
c ontrols

lateral
s ymm etry

s y m me t r ica l
d e / a c tiv a t ion

ho ld  bit

ac c om odate bit

fo rc e s  a c t in g
a t  b it / P SD
in t e rfa ce

b it sizes  &
types

Product Design Schematic
P ow ered

S crew dr iver du rabilit y long  life >=  5  y ears

su rviv e  he a v y
u s e

m a x  t orqu e

m ax axial
loading

fabr ic ab ility

eas ily  as sembled

m ax im ise o ff
th e sh elf  par ts

f u nct io na li t y

dr iv e  s cre ws

unsc rew  s crew s

main tain  sc rew
alignm ent

a l lo w e a sy  bit
ch a ng in g

rec h arge quic k ly

u s abi li t y w ell b alan c ed

a m bide x tro u s

hold  s c rew s

c h arg e t im e =
disc harge tim e
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Function Schematic

dr iv e  s cre w s

u ns c rew  s crew s

m ain tain  sc rew
alignm ent

r ec h arg e q uic k ly

h old  s cr ew s

s tore  energ y
Elec tr ic ity

Su pp ly

Sc rew

Us er  Fo rc e

cou p le s c rew  &
P S D

Insta lled
Sc rew

W as te
Energy

a llo w e a sy  bit
ch a ng in g

Bit

Bit

Product Architecture Schematic

Stru ctu ral
S y stem

D r ive S ystem

Po w er  S ystem

Bit

Bit
S crew

S crew

Elec tric ity
S upp ly

W as te
Energy

User  Fo rc e

Ac tiv ation
S y stemUs er  In p ut Feedbac k
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Planetary Gear System - 1

P lanetary  G ear
Sys tem

W iths tand
In ternal F orces

Rec eive Inpu t
T orque

Input S haf t

C arrier

D eliver  O utput
T orque

Inc reas e T orque
D ecreas e S peed

Low er Fr ic tion
Los ses

Trans mit
R eaction  F o rces

Ou tput S haf t

Sun

Planet 1

Planet 2

R ing

Ground

Bear ingBear ing Bear ing
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Planetary Gear System - 2

In p u t  S h a f t Ca rr ie r

S u n

P lan e t  1 P lan e t  2

R in g

O u t p u t
S h a f t

B ea r in g B ea r in g B ea r in g

G ro u n d

In cre a s e
T o rq u e

Re c e iv e  In p u t  T o rq u e
D eliv e r
O u t p u t
T o rq u e

D e cre a s e
Sp e e d

Lo w e r
Fric t io n  L o s s e s

T ra n s m it
Re a c t io n  F o rc e s

W it h s t a n d  In t e rn a l F o rc e s

P lan e t ary  G ea r  S y s t e m

What’s Missing?
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Bridging the gulf

■ 1999: IEEE Software ripped me apart
■ 2003: a different tune

◆ IEEE Software 23(2,3)
◆ IEEE Computer 36(5)

■ Canadian Design Engineering Network
◆ http://www.cden.ryerson.ca

■ design@ryerson
◆ interdisciplinary design community


