CSE 3461

Layout Organization and
Management

Models for Component Layout

1. Absolute (aka fixed)
— Control for component size and position

2. Struts and springs

— Control for component position

3. Variable intrinsic size

— Control for component size

Absolute Layout

* The principle is to specify the position and the
size of each component
— provide absolute values (not relative)
— position is specified by x and y screen coordinates
(typically in pixels, origin in top-left corner)
— size is specified by width and height values (typically
in pixels)

Example

DemoAbsolute. java

@Demmbsulule |_[Of x]

Zucchini
Broccoli |
Brussel Sprouts




Absolute Layout

* Disadvantages
— Widgets retain their position and size when window is resized

- Enlarging: too much empty space (more in Module 6,
Evaluation)

— Shrinking: components get lost (how might this instead be
handled?)

— Difficult to modify layout; need to modify many ‘magic
numbers’

* Advantages
— Widgets retain their position and size when window is resized
— Can be simple to specify layout

Struts and Springs

* Idea: specify relative position of components

— the specification is given in terms of constraints

— the constraints specify geometric relationships
between the components and the borders of
container

— the sizes and positions of the components are
determined by layout manager

* the layout manager calculates the (x,y) coordinates and
component sizes so that the specified constraints
relationships are maintained, to the degree that is possible.

Struts and Springs

* Struts are regions of a fixed, inflexible size
— represented by m

* Springs are regions that have a certain size
initially, but can be compressed or
stretched as needed

— represented by \\/\,

|| ||
\/\/\/\/\/ Text Field \/\/\/\/\/ Button i
|| ||
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Struts and Springs

Advantages
— When the window is resized, components
will automatically be repositioned

* position is determined by layout manager’s
solution to constraint equations

— Easy to use
— Handles window resizing appropriately




Variable Intrinsic Size

* Idea: specify intrinsic size values for widgets

intrinsic means pertaining to the inherent or essential nature of a
thing (cf extrinsic, originating from the outside, external)

intrinsic values capture a range of acceptable values: preferred
size, minimum size, maximum size

let layout manager determine which size value should be used

 During layout, components report their size properties

to

the layout manager (recursively, if necessary)

* Designers have limited control over this

Some layout managers respect size properties, while others do
not!

Variable Intrinsic Size

» Advantages
— Layout manager determines appropriate
values
» Disadvantages
— Designers have limited control over this

— Some layout managers respect size
properties, while others do not!
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J[ava’s Layout Managers

BorderLayout* spec. purpose
BOXLayout very flexible
FlowLayout** very simple
GridLayout very simple

* default layout manager of content pane
** default layout manager of JPanel
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BorderLayout

* Places components in one of five regions
— North, South, East, West, Center
— all extra space is placed in center
» Support for struts and springs
— Struts ( )
* Can specify ‘hgap’, ‘vgap’
— Springs (NO)
* Inter-component space is fixed
* Support for variable intrinsic size (V%)
— Components expand to fill space in region
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BorderLayout

» Components ‘expand’ (or ‘stretch’) to fill
space as follows /1 Expand direction

<= North ==

t t t

West <= Center =p| East

| | |

<= South ==p

Example

DemoBorderlLayout. java

usage: java DemoBorderlLayout argl

where "argl® = strut size in pixels

Example (next 2 slides)
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Exam 1e strut size=0
Invocation: java DemoBorderLayout 0O
Launch Resize
1|

[ DemoBorderLayout - [Ofx] @DemoBoldelLayoul (=] B3

= Camot = < Carot =—»
Broccoli | Yam | Zucchini
<= Brussel Sprouts — . t .
Broccoli | <= Yam = | Zucchini
Variable intrinsic size <= Brussel Sprouts =
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Example

With struts : hgap = vgap = 10 pixels

Invocation: java DemoBorderLayout 10

Launch Resize

|
[ DemoBorderLayout |_[O] x| [E3 DemoBorderL ayout M=l B3

................... = i &
Broceoli h Yam h Zucchini I
[ ]
Brussel Sprouts | Broccoli Yam Zucchini
—_—
Struts Brussel Sprouts
16




BoxLayout

» Components placed in a single row or column
+ Alignment can be specified

* Components do not wrap

» Support for struts and springs

— Struts ( )
» Can specify ‘rigid areas’
— Springs ( )

+ Can specify ‘horizontal glue’ or “vertical glue’

* Support for variable intrinsic size ( )

— Components expand if maximum size property is17
set

Example
DemoBoxLayout. java

usage: java DemoBoxLayout argl arg2

where “argl® is one of

c = centre alignment
1 = left alignment
r = right alignment

and "arg2® is one of
e = enable struts and springs demo
d = disable struts and springs demo

Example (next 2 slides)
16

Example

Invocation: java DemoBoxLayout I d

Invocation: java DemoBoxLayout r d

Invocation: java DemoBoxLayout c d

|
[E3Demo... M=l E3 [E3Demo... [HI[=]E3 [E3Demo... M=l B3

Yam Yam Yam
Broceoli | Broccoli | Broccoli
Brussel Sprouts | Brussel Sprouts | Brussel Sprouts

Exam ple Enable struts and springs demo

Invocation: java DemoBoxLayout c e

Launch Resize Resize more
[&Demo... M= B3 [ DemoBox... [M[=] K3 [ DemoBoxLayout M=l B3

Yam
Yam
Broccoli

Broccoli
Brussel Sprouts —I Yam
Brussel Sprouts Broceol

Zucchini Brussel Sprouts
Springs = ]

il

!
I

Zucchini |

Zucchini | Zucchini | Zucchini

L Default is left align 19

Zucchini
— Struts (10 pixels) TI
20




FlowLayout

» Components are placed one after another, from left to right
— If container isn’t wide enough, a new row is started
— The group can be aligned: left, center, right

- Space is added before/after /below the entire group of
components to fill available space

* Support for struts and springs
— Struts ( )
* Can specify ‘hgap’, ‘vgap’
- Springs (NO)
¢ Inter-component space is fixed
* Support for variable intrinsic size (NO)
— Component size is fixed
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Example

DemoFlowLayout. java

usage: java DemoFlowLayout argl arg2
where "argl® = strut size in pixels

and "arg2® is one of

c = center alignment
1 = left alignment
r = right alignment

Example (next 2 slides)
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Example Default for FlowLayout...

struts : hgap = vgap = 5,
alignment = center

|

Invocation: java DemoFlowLayout 5 c

Launch
Yam | Broceoli | Brussel Sprouts | Zucchini |
Resize
@DemuFlqua out |_[O] x]
Yam | Broccaoli | Brussel Sprouts | Zucchini | b
\

Fill available space before/after/below group of components 23

Exam le With struts : hgap = vgap = 10,

alignment = right

!

Invocation: java DemoFlowLayout 10 r

Launch
@ DemoFlowLayout (O] x]

Yam | Broccoli | Brussel Sprouts | Zucchini I

Resize

E DemoFlowLayout

carrot | Yam | Broccoli | Brussel Sprouts |
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GridLayout

* A number of rows and columns are requested
» Components are arranged in the grid

— Components are made equal in size

» Support for struts and springs

— Struts (

)

* Can specify ‘hgap’, ‘vgap’
— Springs (NO)

¢ Inter-component space is fixed

* Support for variable intrinsic size (
— Components expand to fill rectangle

25

Example

DemoGridLayout. java

usage: java DemoGridLayout argl

where "argl® = strut size in pixels

Example (next 2 slides)
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Example

No struts

l

Invocation: java DemoGridLayout O

Launch

<@= Broccoli =p

Brussel Sprouts

<= Zucchini =p

Equal-size rectangles

Resize

EDEmoGridLayout =] 3

<= Carrot =
¥

4
- Yam =
: ¥

<= Broccoli =
¥

4
- ElrusseI'Spmuts =

[
<= Zucchini =
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Example

With struts : hgap = vgap = 10

Invocation: java DemoGridLayout 10

Launch

DemoGridLayout

Carrot

[ [=] B3

Yam

Broceoli

| Brussel Sprouts |

Zucchini

Resize

@DemoﬁlidLayuul _[ofx

Carrot

Yam

Broceoli

Brussel Sprouts

Zucchini
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Organization and Layout of
Components

* General guidelines:

— Present all components necessary for
performing an action or making a decision in
one window, whenever possible

— Organize components into semantically-
coherent groupings

— Place groupings in window in a layout that:

* is balanced and aligned
* supports flow of interaction
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Flow of Interaction

 Important, frequently-used controls at the top
left

* Maintain top-to-bottom, left-to-right flow

* Dependent controls should be below or to the
right of their respective enabling controls

* Buttons that affect entire window should be
grouped in an horizontal array

— the grouping should be placed at the bottom and
centered horizontally
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Alignment

 Alignment assists users’ navigation of the screen

* Inter-group alignment and intra-group
alignment must be considered
* Agroupis
— a (labeled) set of radio buttons
— a (labeled) set of semantically-related check-boxes

— a (labeled) set of two or more related fields or
controls
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The 5° Heuristic

* Create groups whose size is a “visual chunk”
that corresponds to 5° of visual angle

* Visual acuity is best at center of fixation; relative
acuity is halved at 2.5° from center

— Diameter of circle that corresponds to 5° of visual
angle depends on distance between eye and screen

— With a distance of 19” (475mm) from eyes to screen,
diameter of “visual chunk” is 1.67” (42mm)
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Guidelines for Borders

» Groupings can be enhanced by the
addition of borders

* Do not place borders around:
— single entry fields
— single combo boxes, spin boxes, sliders
— command buttons

Examples

« Ex1 “Story Info”

e Ex2 “Customer Personal Details”
« Ex3 “Footnote Options”

e Ex4 “Location of Files”

Galitz, W. O., The Essential Guide to User Interface Design,
Wiley, 2002. pp. 235-248, 684-700
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Example 1 — “Story Info”
Story info oK I
File link
Taxtblocks: 1 First pago
Char count: 1400 Last page. 4
Overset chars 0
Total area: 23413 sq inches
Total depth:  7.400 inches
Screen 6.1A
Version 0
35

Example 1 — “Story Info”

Story info oK I Textblock info ox ]

Totol dopth.  7.400 inches

Screen 6.1A

Eye Movements




Example 1 — “Story Info”

Overset chars 0
Totol aroa 23413 sq inches

Totol depth.  7.400 inches

Story info
File Link
File link
Textblocks
Textblocks: 1 First pago i Gt
Char count: 1400 Last page First Page:

Last Page:
Overset Characters.

Area
Depth

23.413 5 inches
7.400 inches

Screen 6.1A

Version 0

Screen 7.2

After redesign, Version 1
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Example 1 — “Story Info”

23413 30 inches
7.400 inches

Version 1

File Link:

Taxtblocks:

Character Count: 140

1
0
FirstPago: 4
LastPage: 4

0

Overset Characters:

Depth:  7.400 inches

Aron: 23413 8q Inchas |

e

Screen 7.3

After further modification, Version 2
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Example 4 — “Location of Files”

Rachup Files
Documnns © \window\|
Graghucs Fies |’ \:v;ll
Prter Filex [c:\wpe

Spveadshects

Filns < \wndow\

Mairc c\window

Supplenantary (o \wndow

Jpdate Quick Lint with Changes

aphec s

Thesausus/Spelles Myphenalion

EEEEE

Macion/Keyboords/Butlon 3 as

|
\
[is]

~ Sty -
Directoey € \winduw 2]
Fiename [Awndowibowsty | [3]

==

L

Screen 2.2A

Version 0
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Example 4 — “Location of Files”

Hackup Fides
Documants
Graphics File
Printes Filox

Spreadsheats

 \window\lean
© \window\ps aphics

o \wixc

B scion/Kegbomde/Nution Bars

l

HE EEE

Filex < \wadom\eacros 138
Styles
Dienctary © \wandar 16
Fienamo < \wndow\idnary 1ty | &
hesausun/Speder/Hyphenation
Mainy & \window 18
Susplementord|c \wndow 13
l T Update Quick List with Changns

Screen 2.28

Eye Movements
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Example 4 — “Location of Files”

b G Lint mls Oy

Screen 23A

Version 0

T T e —

‘ =3

Serwen 3.4

After improvement, Version 1

Example 3 — “Footnote Options”

Foataotn Optars

Numbering Method. | ) Choracturs | ]
Styte in Toxt [ |
Styla in Note: | 1] ’

| ] Restant Nambaring on Each Page

Spacing Castinuod Notes -

| Uine Spacing in Notes: [ [ Print (Continued . ) Messaan
| Spacing Botwnon Notes: | Minimum Notn Mt | ]
L

Position Separator —

B[] ==

Version 0
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1 s 77
Example 3 — “Footnote Options
Nember:
Numbaring Method: | Chos ===
= 1o}
I
] Rostort Numbering on Ench Poge
Spocng [ Cantinvad Notns.
Lises Spacing in MY L] Print (Conteund ) Mossage
Spacing Botwnon Notes § Tl ]
Postigg
S 5| =N
Screen 218
Eye Movements
43
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Example 3 — “Footnote Options’

Festnt Heamt aring o £k Pege

s pomm—T—
U ey ke [ ‘

Gpacin Desensn Hotes

Pesnan " Soperir

® | = m ] el
Sereen 214 — NUMBERING
. Nembaring Moaod [ & Charnctors: [ |
Version 0 Style in Tent [ — = 5 = 1@
Syt la Moo ——— 1@

[ Restan Numboring os Eack Page

In Notes: Posmon: [ 1]

Separator. | ,9{

[~ UNE SPACING =y |>ll)(:AlIUN

Hotwona Notes

(—~ CONTINUED NOTES

O Print (Comtinued ) Message

E= =1

Minimum Note He: [
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Example 2 —

“Customer Personal Information”

Parsonal Details Cugtomer

181 Given Nome 2nd Given Name (I any) Surmome
eSS = ]

Dote of Birth (dd/mm/yyyy)

Home Address

ooy e @ B
Saxx. OMale  OFamale O Unknown D
Marital Status, O Married O Single O All Othars

Daytime Phone No: 3 ]

== |

City/Town/Suburb

Posteode: | ]

Screen 3.1A

Version 0
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Example 2 —

“Customer Personal Information”

© Famale

Home Address

City/Tawn/Suburty

Patsonnl Dotails Castomes

s Givan Name  2nd Given Name (if any)

© Unknown

Marital § OMarmed O Single O All Others

Sumome

| Postcode

Screen 3.18

Eye Movements
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Example 2 —

191 Gives Name  2ad Grves Name (am)  Surwame
Coutery Titw o]

Sec OMain  OFamse O Uninow

Mortad Sater O Mmriod O Single O A Oohers

Dot ol Baon (B4
Owysme Fone No

o Address

Oyl TeowmfSeburt. | Pewude

“Customer Personal Information”

PERSONAL DETALS - CUSTOMER
a8 Lond - A any). [Suvame)
= | Nemn
= | Courtesy Trin 0]
2| sex |OMale  OFemale O Unknows |
= | Marnnt Status ) Martied O Single O AN Oturs
Dato of Birth 0L (o)

Daytima Phane No: | ]

Homo Addross
Sareen 314 — =
City/Town/Suburt | Poscodo: |
Version 0

EE EE B G

Screen 3.2

After improvement, Version 1
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Example 2 —

“Customer Personal Information”

T e Sistoure [

= £ 0 S

Sereen 33

Version 1

PERSONAL DETALS — CUSTOMER
254 L Aoy, LSvengare)
Noamo [
Courtesy Tithe ] 0]
Sex O Male
O Fomale
2 Unknown
Maritol Stotus OMaried |
O Single
O Al Others
Dete of Bt 100 | rimesyy)

Daytime Phone No ===

Home Addrass: I

City/Towsy/Seburd. [ ] Postcode: |

| J |

Screen 3.3

After further modification, Version 2
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Example 2 —

“Customer Personal Information”

e £ o vl
-
Coutony T o
= o
Pt
Uk
AR Naod
| O e
| O b
Cwmotten [/ (s prow—;

Duhme Phome to [

|

CopfTuensares [ ] Puwcode

) T (= =

Sorven 33

Version 2

CUSTOMER ="

Hame

Courtest Tt : _.j

Homa Addross I

Pndl - o ey} [Svrmama)

1 1C

Cayf T ownfSabarty Postcoaca

[—l’l RSONAL DETALS

Sex Mole Mannl St Masried
D Female Sange l
S Unbnown AR Omvery
Dasa of ik 12 14 | rrtemndsry)
Daytma Phose: |
| B = ‘
Screen 3.4

Another version (version 3)
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