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Developing GUIsDeveloping GUIs
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Layout ManagersLayout Managers
1 Get a layout specification as input1. Get a layout specification as input 
2. Recalculate the positions and sizes of the 

controls after each resizingcontrols after each resizing
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Specifying GUI LayoutSpecifying GUI Layout
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Controls are aligned in a grid



AreasAreas
Grid lines are variables with coordinates (tabs)
Place controls by choosing left, top, right and 
bottom tab (area)
Overlapping areas with layers
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S if i GUI L tSpecifying GUI Layout

Same sizeSame size

Same size
Same height as above
Double width as above
Same size
2/3 width as above
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2/3 width as above



Linear ConstraintsLinear Constraints

Absolute constraints

Relative constraints
Relative position

x1 x2 x3

Relative size

Aspect ratio

x1 x2 x3

Aspect ratio
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Different units possible per constraint (cm, pixels)



P blProblem A B

Designers working on a GUI:
“Button A should be twice as wideButton A should be twice as wide 
as button B”     (widthA = 2 widthB)
“Button B should be 100 pixels wide”Button B should be 100 pixels wide
“The GUI should be no more than
200 i l id ”200 pixels wide”

Infeasible!
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Infeasible!



Linear ProgrammingLinear Programming
Input:

S t f li t i t C i blSet of linear constraints C on variables

Linear objective function to minimize 

Output: variable values so thatOutput: variable values so that…
All constraints are satisfied
The value of the objective function is minimal
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The value of the objective function is minimal 



S ft C t i tSoft Constraints

widthA = 2 widthB is a hard constraint

1.  Allow widthA to be smaller or bigger
idth + d d 2 idth d ≥0 d ≥0

2. widthA should not be much smaller/bigger

widthA + d1 – d2 = 2 widthB d1≥0, d2≥0

A gg
objective function = d1 + d2
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E l 1Example 1
LayoutSpec ls = new LayoutSpec();
XTab x1 = ls AddXTab();XTab x1  ls.AddXTab();
YTab y1 = ls.AddYTab();

ls.AddArea(ls.Left, ls.Top, x1, y1, ( p y
button1);

ls.AddArea(x1, ls.Top, ls.Right, y1, 
button2);

ls AddArea(ls Left y1 ls Right ls Bottomls.AddArea(ls.Left, y1, ls.Right, ls.Bottom, 
button3);

ls.AddConstraint(new double[] { 2, -1 }, ( [] { }
new Variable[] { x1, ls.Right }, 
OperatorType.EQ, 0);

ls.AddConstraint(new double[] { 2, -1 }, 
new Variable[] { y1, ls.Bottom },
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new Variable[] { y1, ls.Bottom }, 
OperatorType.EQ, 0); 



E l 2Example 2 LayoutSpec ls = new LayoutSpec();
Column c1 = ls.AddColumn(); 
Row r1 = ls.AddRow(); ()
Row r3 = ls.AddRow(); 
r1.Next = r3;
Row r2 = ls.AddRow(); 
r2.InsertAfter(r1); 
// …

Area a1 = ls AddArea(r1 c1 b1);Area a1 = ls.AddArea(r1, c1, b1);
a1.HAlignment = 

HorizontalAlignment.LEFT;
a1.VAlignment = a g e t

VerticalAlignment.TOP;  
Area a3 = ls.AddArea(r3, c1, b3);

2 H S H i h A ( 1)
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r2.HasSameHeightAs(r1); 
r3.HasSameHeightAs(r1); 



ConclusionConclusion
We can specify GUI layout with:We can specify GUI layout with:

Tabstops
AreasAreas
Linear constraints

Linear programming makes it possible toLinear programming makes it possible to 
transform hard constraints into soft 
constraintsconstraints
Link to project website on my homepage:
http://www cs auckland ac nz/~lutteroth/
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http://www.cs.auckland.ac.nz/~lutteroth/

Thank you for your attention ☺



OTHER AIM PROJECTSOTHER AIM PROJECTS
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AIM EditAIM Editor
AIM comes with a built-in GUI layout 
editor

• Call AIMLayout.Edit() and y
you can change the current GUI layout

• Drag&drop of areas and visual 
specification of constraintsspecification of constraints

• Can also load/save the layout

Work in progress
• Make it a complete GUI editor

Support for adding completely new

http://genoupe.se.auckland.ac.nz/aimf

• Support for adding completely new 
controls, more visual constraint editing, …
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St k & TilStack & Tile

New feature for a windowing
system (in Haiku OS)

• Hold Windows key down to• Hold Windows key down to 
Stack&Tile windows
• Stack window onto another by 

l i th i t boverlapping their tabs
• Tile window to other windows by 

bringing edges close togetherg g g g
• Stack&Tile configuration is persistent 

(if supported by app)
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H ik H lHaikuHelp

• Generate help information 
automatically by analyzing 
input messages and stateinput messages and state 
changes in a GUI

• Features:
A t t d H l I d• Automated Help Index

• Event Log
• Causes AnalysisCauses Analysis 
• Effects Analysis
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Thank You for Your 
Attention !

Questions and comments?
→ lutteroth@cs.auckland.ac.nz
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