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LAYOUT MODELS /
PATTERNS

Resizeable GUIs

* Positioning & sizing
* Alignment & spacing
 Also, for localization

Web: flow layout
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INTUI LAYOUT [SCODITTI 09]
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CONSTRAINT-BASED GUI/WEB LAYOUT

- x1 R
. tem 1 Buttonl

Yistiterm—2

* Superset of simpler layout models  , [ gutton2 |
tem S
e [1near constraints e

y
* Tabstop variables - 100

* Butalso,x=2*y

° Used in AutoLayout, Button Button | Button Button
0 100
CSS) <o O Radio Button [ ||l O Radio Button Ll ]

String View String View



CONSTRAINT-SYSTEM SOLVER

A

Linear system Quadratic cost function

Cassowary Hard constraints (min size)

Soft constraints (pref size)
« Weights




CONSTRAINT-BASED LAYOUT - ISSUES

Must See

&2 How to Watch .

BBC World News TV
The latest global news, sport,
weather and documentaries

%) Listen Live

BBC World Service Radio
Stories from around the world

e Hard to author

'We've marched 270 miles for Rare tiger cubs make debut at
Brexit' Sydney Zoo

« Cannot express flow layout

* Doesn’t handle orientation well

* No alternative layout

i NO Swap Of Wldgets Australian lake an Insa it Prodigy fan'ise roof' t Quiz of the eek: Who's the

after turning naturally pink Keith Flint funeral 'culturally significant' rapper?

* No dis-/appearing content

Most watched
[
» Rare tiger cubs make 2 » First-time cover star at » ‘It’s vital that children » Why Trudeau's sorry » 'We've marched 270
debut at Sydney Zoo the age of 80 can see that people like for saying thank you miles for Brexit'
me exist’

Full Story




ALE - AUCKLAND LAYOUT EDITOR (ALE) [ZEIDLER 13,
UIST&INTERACT]

Auckland Layout Editor
(ALE)

Drag & drop

* Most constraints
automatically generated

* Guarantees solvable layout

Clemens Zeldler (clemens@cs.auckland.ac.nz)
Christof Lutteroth (christof@cs.auckland.ac.nz)
Wolfgang Stuerzlinger (wolfgang@cse.yorku.ca)
Gerald Weber (gerald@cs.auckland.ac.nz)

Volce: Brenda Cerqueira




ALE - AUCKLAND LAYOUT EDITOR (ALE) [ZEIDLER 13,
UIST&INTERACT]

Auckland Layout Editor
(ALE)

Drag & drop

* Most constraints
automatically generated

* Guarantees solvable layout

Clemens Zeldler (clemens@cs.auckland.ac.nz)
Christof Lutteroth (christof@cs.auckland.ac.nz)
Wolfgang Stuerzlinger (wolfgang@cse.yorku.ca)
Gerald Weber (gerald@cs.auckland.ac.nz)

Volce: Brenda Cerqueira




NON-OVERLAPPING LAYOUTS

* Empty space tiling

» Avoid overlap due to
missing constraints

Combo Box

menu

-

Button




AVOID CONSTRAINT CONFLICTS

< Manual Constraints: | Editing Canvas ]
Constraint: User 1 B string View
Constraint: User 2 8 -
° ChCCk eaCh — Auto-generated Constraints —— ECombo BOXEME
¥ Intrinsic Size Constraints:
: P Layout Area for: String View
constraint < Layout Area for: Combo Box Button
Constraint: Minimum Width
when added e

1straint: Minimum Height | | Constraint Editing h
_onstraint: Preferred Width
straint: Preferred Height

“onstraint: Maximum Width ' i
straint: Maximum Width |1—| [ Bottom 'l o ‘ComboBox

_onstraint: Maximum Height

b Layout Area for: Button '
+ | -1 Top - of | ComboBox
¥ Non-Overlap Constraints J

Constraint: distance > 0 ' = j 20 | | soft Constraint

Constraint: | User 1

Constraint: distance = C

Conflicting Constraint: MinimalHeight(ComboBox) > 23

Canctraint: diestance == (




OPTIMALLY SIZED PREVIEW

 Use minimum
screen space to
show issues

Auckland Layout Editor
(ALE)

Clemens Zeldler (clemens@cs.auckland.ac.nz)
Christof Lutteroth (christof@cs.auckland.ac.nz)
Wolfgang Stuerzlinger (wolfgang@cse.yorku.ca)
Gerald Weber (gerald@cs.auckland.ac.nz)

Volce: Brenda Cerqueira



AUTOMATIC GENERATION OF ALTERNATE LAYOUTS

|[ZEIDLER 17] —x 0 [+ 0 |+ 0 -
 Tiling algebra ; 8 | : 0 0
| . . o
* Detect patterns in open- - | 0 |+ : 80 [+ ]
Android Apps e 0L .
source PP x 0 + 0 0 |+ | N
) 0 + &

* Display alternatives

» User roggles alternatives
* Minimum effort

» Outcome good start point |NEEEECEEECEE




ORC LAYOUTS [JIANG 19 CHI]

: (g
. ] 2020
. ’ ORCSolver: An Efficient Solver f
* OR-constrained layouts | B e

Yue Jiang University o
‘Wolfgang Stuerzlinger SIAT. Si
Matthias Zwicker

Christof Lutteroth

* Unifies constraint & flow layouts

 Single layout specification for all screens
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OR-CONSTRAINTS

 Hard constraints must be satisfied

* Soft constraints are satisfied if possible

» Their importance depends on weights

Constraint] OR Constraint2 OR Constraint3 ...

Hard



ORC PATTERNS

(assert (and (= w_1_1 b1l) (= h_1_1 b3)))

(assert (and (<= w_1_2 b2) (<= h_1_2 b4)))
(assert (and (<= w_2_2 b2) (<= h_2_2 b4)))
(assert (and (<= w_3_2 b2) (<= h_3_2 b4)))

(assert (or (and (= w_2_1 (+ w_1_2 15)) (= h_2_1 h_1_1))
(and (= w_2_1 15) (>= h_2_1 (+ h_1_2 15)) (= h_2_1 (+ h_1_2
(assert (let ((a!1 (and (= w_3_1 15)
(>= h_3_1 (+ h_1_2 15))

(>= h_3_1 (+ h_2_2 15))
(or (= h_3_1 (+ h_1_2 15)) (= h_3_1 (+ h_2_2 15
(or (and (= w_3_1 (+ w_2_2 15)) (= h_3_1 h_2_1)) a!1)))
(assert (and (= bl 15) (= b2 475) (= b3 15) (= b4 475)))
const float PI = 3.1415926536; (assert (= (- w_1_2 w_1_1) (- b2 b1)))
const float PI2 = PI * 2.0; (assert (let ((a!l (and (= (- w_2_2 w_2_1) 80) (>= (- (- b4 h_1
(a!2 (and (= (- w_2_2 w_2_1) 175) (< (- (- b4 h_1_2) 15)

3 - 2 (or all a!2)))
const int kSl?E = (mSize-1)/2; (assert (= (- w_3_2 w_3_1) (- (- b2 w_2_2) 15)))
ESr e L EHE (assert (= w_3_1 (+ w_2_2 15)))
float kernel[mSize]; (assert (or (and (= (- h_1_2 h_1_1) 808) (>= (- b2 bl) 935))
(and (= (- h_1_2 h_1_1) 175) (< (- b2 b1l) 935))))

const int mSize = 9;

T P> O\ =
=S o> = BENEN R 8

float normpdf(in float x, in f (assert (= (- h_2_2 h_2_1) (- (- b4 h_1_2) 15)))
{ (assert (= (- h_3_2 h_3_1) (- (- b4 h_1_2) 15)))
> ol (assert (= h_3_1 h_2_1))
EEturuia-iana Xt 8 S (assert-soft (= w_2_1 (+ w_1_2 15)) :weight 14900)
} (assert-soft (= h_2_2 h_1_2) :weight 1008@)
(assert-soft (= w_3_1 (+ w_2_2 15)) :weight 14800)
(assert-soft (= h_3_2 h_2_2) :weight 1000)

* Designers choose template & modify parameters

* System maintains low-level constraints




SOLVING OR-CONSTRAINTS

* Linear system with OR terms

* Huge solution space

7.3 Theorem Prover
* Interactive

» Linear objective function

(assert (and (= w_1_1 b1l) (= h_1_1 b3)))

(assert (and (<= w_1_2 b2) (<= h_1_2 b4)))

(assert (and (<= w_2_2 b2) (<= h_2_2 b4)))

(assert (and (<= w_3_2 b2) (<= h_3_2 b4)))

(assert (or (and (= w_2_1 (+ w_1_2 15)) (= h_2_1 h_1_1))

(and (= w_2_1 15) (>= h_2_1 (+ h_1_2 15)) (= h_2_1 (+ h_1_2 15)))))

(assert (let ((a!1 (and (= w_3_1 15)
(>= h_3_1 (+ h_1_2 15))
(>= h_3_1 (+ h_2_2 15))
(or (= h_3_1 (+ h_1_2 15)) (= h_3_1 (+ h_2_2 15))))))

(or (and (= w_3_1 (+ w_2_2 15)) (= h_3_1 h_2_1)) a!1)))

(assert (and (= bl 15) (= b2 475) (= b3 15) (= b4 475)))

(assert (= (- w_1_2 w_1_1) (- b2 bl)))

(assert (let ((a!1 (and (= (- w_2_2 w_2_1) 80) (>= (- (- b4 h_1_2) 15) 555)))

(a!2 (and (= (- w_2_2 w_2_1) 175) (< (- (- b4 h_1_2) 15) 555))))
(or al!l al!2)))

(assert (= (- w_3_2 w_3_1) (- (- b2 w_2_2) 15)))

(assert (= w_3_1 (+ w_2_2 15)))

(assert (or (and (= (- h_1_2 h_1_1) 80) (>= (- b2 bl) 935))

(and (= (- h_1_2 h_1_1) 175) (< (- b2 b1l) 935))))
(assert (= (- h_2_2 h_2_1) (- (- b4 h_1_2) 15)))
(assert (= (- h_3_2 h_3_1) (- (- b4 h_1_2) 15)))

(assert (= h_3_1 h_2_1))

(assert-soft (= w_2_1 (+ w_1_2 15)) :weight 14900)
(assert-soft (= h_2_2 h_1_2) :weight 1000)
(assert-soft (= w_3_1 (+ w_2_2 15)) :weight 14800)
(assert-soft (= h_3_2 h_2_2) :weight 1000)




SOLVING TIME SCALABILITY

72.75

Z.3 Solver Time (Logarithmic)

100

# Widgets
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GIMP

96 widgets

% Nl NS M e

PhotoShop

——73 Solver Time

25 widgets




ORCSOLVER [JIANG 20 CHI]

* Branch-and-bound approach

* Heuristic preprocessing
* E.g., optimize for flows

* Simplify specification

* Discrete gradient search

* Quadratic objective function




PERFORMANCE

Time Comparison of Simple Flow Layout
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GUI Toolkits
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Min Size:
Al A= |4

Paste Font

4

Paragraph Styles

Subsampled Layout:
Q:D s

Paste

v AA

w B I Uwva x, X

2

Calibri (Bo... v 12

Max Size:

Calibri (Bo... v 12

o ~
v ¥ A
[]

Paste < B I Uva x X

2

v [] v

L

Dictate Sensitivity
AT Aav A g

A Aav A 9

Av2vAvK ®

Paragraph

Styles

Dictate Sensitivity

A4

Styles Styles
Pane

g -

Dictate

Sensitivity



e

Paste

(-

Paste

E‘]v

Paste

[

Paste

o

Paste

Font Paragraph Styles
Calibri (Bo... v 12 v A"
B I Uvab x, X
Calibri (Bo... v 12 v A’
B I Uvab x, X
Calibri(Bo... v 12 v A’
B 7 U viab e xE
Calibri(Bo.. v 12 ~+v A’
B I Uv 35 x x

=. |5

g -
Dictate Sensitivity
Aa v /AO ab§4

v AvVviA ®

Aav R ¥y

v AvYA ®

LAYOUT STRUCTURE
RECONSTRUCTION

— v A/ v L_ID__J v
Paragraph Styles Dictate Sensitivity
= Al 8-
o Styles Dictate Sensitivity
n q ’
e e p—
== = lvaes VIR e=E = A D

v v

= = Ailg ) B
o = Styles ' Styles Dictate Sensitivity
<O Q,L ﬂ Pane

SviSviEv |  E = wv |8 q IA []

= = = REs G A Z /v / v
41 &

B = = = El = &) o B Styles  Styles Dictate

Pane

Sensitivity
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Canvas Layout
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MS WORD RIBBON EXAMPLE

Original MS Word Ribbon:
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Death toll rises as fires rage
on US West Coast
More than 30 people have been

At least 250 people are arrested,
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MIXED
PLATFORM
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Video of the incident shows a
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Wind warning prompts fears
for US West Coast fires
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FUTURE PLANS

Unity GUI & web layout further
Explore more complex layout problems
Improved GUI editors

Integrate suggestions from ML
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