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Outline 

v Motivation for this work 

v E-whiteboard for early phase UML design 

v Examples of SUMLOW in use 

v Architecture 

v Evaluation 

v Future work 

v Conclusions 
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Motivation: Use of Whiteboards 
in Design 



20
03

 
SO

FT
W

A
R

E
 E

N
G

IN
E

E
R

IN
G

 
Th

e 
U

ni
ve

rs
ity

 o
f A

uc
kl

an
d 

   
N

ew
 Z

ea
la

nd
 

Motivation: Use of Whiteboards 
in Design 

v Availability – pervasive; no boot time; no crash J 

v Flexibility – draw anything, anyway 

v Collaboration – multiple people can see, interact 

v Non-persistent – hard to save, digitize to other tools 

v Non-distributed – single time/place 

v Viscous – hard to change some things e.g. drag-drop? 



20
03

 
SO

FT
W

A
R

E
 E

N
G

IN
E

E
R

IN
G

 
Th

e 
U

ni
ve

rs
ity

 o
f A

uc
kl

an
d 

   
N

ew
 Z

ea
la

nd
 

Enter the E-whiteboard… 

v  Idea: provide UML sketching-based design tool on an 
“E-whiteboard” system 

v Combine advantages of whiteboard: flexibility, 
pervasiveness, power, collaborative work support… 

v …with advantages of digital pen-based drawing: 
persistent, translatable data, distributed computing, 
enhanced digital manipulation of content 

v   Using AUT “Large Interface Display Surface” device 
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Example: SUMLOW in use 
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SUMLOW Interface 

v  Draw with a digital 
pen (using MIMIO 
device to capture) 

v  Recognises shapes, 
text as drawn 

v  Preserves hand-
drawn UI during 
early design work 

v  Variety of UML 
diagrams 
supported 

v  Conversion to 
“formal” UML… 
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Example (1): Use case diagrams 

 

v  Sketch actors 
(stick figures) 
and use cases 
(ovals) 

v  Connect with 
lines 

v  Sketch text 
(input areas 
automatically 
added) 

v  Add annotations 
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Example (2): Class diagrams 

v  Sketch class 
shapes 
(rectangles woth 
lines) 

v  Add text, 
relationships 

v  Annotations 

v  Other UML 
constructs e.g. 
actors 

v  Manipulating… 
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Example (3): Sequence diagrams 

v  Draw line across 
– sets “mode” 

v  Add objects 
(rectangles) – 
auto-aligned to 
top of drawing 

v  Add message 
invocations 

v  Add annotations 

v  Can mix UML 
notations    
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“Formalized” UML Diagrams 
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Tool Architecture 

  

Multi-stroke recognition 

Single Stroke 
Recognition 

<<pen interaction capture>> 
 

<<drawing>> <<manipulation>> 

Visual Basic 
UI Libraries 

 

UML Sketch Data 
Structures 

XML Save 
Format 

Pojector 
screen Pen input 

Training 
Guesture 
Database 

XML 
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Evaluation of SUMLOW 

v Usability: 
o  Group of experienced UML designers 

o  Carry out (fairly simple) design tasks, Questionaire, Recognition % 

o  Excellent feedback on usefulness and usability 

o  Need to improve text recognition, diagram manipulation 

v Cognitive Dimensions: 
o  Various dimensions (see paper) 

o  Great flexibility, mixed notations, 2ndary notation, view support 

o  Viscosity +ve/-ve, recognition sequencing, manipulation operations  
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Future work/Conclusions 

v  Improved UML facilities, recognition 

v Collaborative editing – distributed whiteboards 

v Meta-tool extensions so generate such editors 

v E-whiteboards offer interesting visual language platform 

v SUMLOW = flexible UML tool for E-whiteboard 

v Preserve sketching UI; mixed notations; annotations 
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