HIGH-RESOLUTION MONITORS

Make Your User Interfaces Scale with the Future
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What is DPI
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1280 pixels
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What is DPI

S =
1280 pixels / 13.3 inch

800 pixels /
8.3 inch

1280 pixels / 13.3 inch = 96 pixels per inch
800 pixels / 8.3 inch = 96 pixels per inch

Artwork by Studiomx.eu



Pixels vs. points

Example: Printing
Translating a logical “point” to multiple ink “pixels”
Desktop publishing point — 1/72 of an inch

As displays become denser, this translation
becomes necessary as well

12-point font should always be 1/6 of an inch
under different DPI conditions




Different pixel size, same point size

12 points

300 DP 96 DPI



Pixels, points, and your display
_

o Points
logical unit of layout
(text, controls, primitive drawing)

o Pixels
literal physical unit of display

o Scale factor

how points are converted to pixels for your specific
hardware



What is High DPI?

QSXGA — Quad Super eXtended Graphics Array

13.3 inch by 16.6 inch

2048 pixels by 2560 pixels

154 DPI

Priced in $13.000-15.000 range

Planar Eizo Barco WIDE
Dome C5i Radiforce G51 Coronis 5MP IF2105MP



What is High DPI?

_
WQUXGA — Wide Quad Ultra eXtended Graphics Array

18.8 inch by 11.8 inch
3840 pixels by 2400 pixels
204 DPI

Priced at around $9.000

IDTech MD22292 series

sold as:

*IBM T220, T221
liyama AQU5611DTBK
*ViewSonic VP2290b
*ADTX MD22292B

Toshiba will produce a WQUXGA monitor in Q2 2008



High DPI — beyond the desktop

Sony W810i
148 DPI

Sony W810i
200 DPI

freaebpringinpuirmtyesigiyd

e Amazon Kindle
T | 167DPI

Apple iPhone
163 DPI

Apple iPod Nano
204 DPI

Nokia N770
225 DPI



Point Of Sale / Presentation
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www.microsoft.com/dynamics/pos
www.visualbusiness.com.au
www.komtelpe.biz
WWW.posmagic.com.au



What does this have to do with me?

Even jump from 96 DPI to 120 DPI can break
visuals

Convergence with handhelds (200+ DPI)
Point of sale systems (touch screens)
Presentations and demos

Hardware always gets cheaper...




- Broken applications

Let's see a few applications
scaled to 150-200%



Windows XP - run

- Type the name of a program, folder, document, or
S Internet resource, and Windows will open it for you.

Open: | Y

OK Cancel ‘ ‘ Browse...




Windows XP - Paint

Attributes
File last saved: Not Available OK
Size on disk: Not Available
\ Resolution: 108 x 108 dots per inch Cancel
Width:™ ElUY Height: 200 Default
Units

O Inches O Cm @ Pixels (

Colors

() Black and white Colors




Windows Vista — Photoshop CS3

Trim !
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Windows Vista - Minesweeper




Ubuntu 8.04 — Eclipse 3.4m5

.
—eclipse

GANYMEDE

120080207-15
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Ubuntu 8.04 - archiver

=L+ |=kirillg Create Folder
Places | Name - Modified E
& Search = Desktop Today at 18:50 |
® Recently Used =1 Documents 10/25/2007
= Examples Yesterday at 21:46 !
Files Actions
@ All files Re-create folders

Overwrite existing files
0 Do not extract older files

OFiles: |

0 Open destination folder after extraction

©@Help ‘ @Cancel ‘ \ = Extract




Ubuntu 8.04 — Firefox 3 beta 5

U java-net = IThe Source for Java lechnology Collaboration = Moz~ ="

File Edit View History Bookmarks Tools Help

@ & = [[Ii|| http://java.net/

M| =] [G=|Google

M java.net - The So... = |l Most Recent Weblogs ©

¢ -
E-:a java.net The Source for Java Technology Collaboration v

My pages | Projects | Communities [WEVEN

Get Involved

Today on java.net April 26, 2008

java-net Project
Reguest a Project
Project Help Wanted Ads
Publicize your Project
Submit Content

History Never Repeats: Wave goodbye to languages
without garbage collection » Read more

Java Today Community Homepage

! Compatibly Evolving BigDecimal
loe Darcy continues a recent run of blogs
discussing the specifics of what it means for

Get Informed

About java.net

:IF:;I:S changes to be "compatible" with a case study: Compatibly

Evolving BigDecimal, "Back in JDK 5, SR 13 added true
Events floZaeg-point arithmetic to Bighecimal, which involved
Also in Java Today marfy new methods and constructors along with new

supporting classes inthe java.math package. | was
actively involved in the JSR 13 expert group and integrated
the code into the |DK, These changes had some surprising

java.net Archives

ser: :] Password:

Register |

Featured Articles =

Rewriting your classes
they're loaded

Java Mobility Podcast 4|
Dalibor Topic ioins Sun™

[«

Done

7' One active download (1 minute remaining) £40

DN
Adblock




Mac OS X Leopard - Acorn

- ¥ Show startup window on
¥l Remember open docume

When drawing shapes: (¥ Make a new layer
1 Keep selected for editing

Updating: ¥ Automatically check for

No personal information is e

Full screenshot hot key:

File Actions image format




Mac OS X Leopard - Photoshop

Preferences >

Ahput Photoshop...
1 >

Hide Photoshop "~ &H
Hide Others \#H
Show All

Quit Photoshop #Q



- Ul scaling modes

Magnification
Application scaling
Framework scaling



Magnification
S
o simplest option
o fuzzy
o best choice for legacy apps



Magnification
_

90
pixels

*

pixels

http://developer.apple.com/documentation/UserExperience/Conceptual/HiDPIOverview/
HiDPIConcepts/chapter_2 section_1.html



Magnification — Mac OS X

Format

Use the Format menu to choose settings for individual documents.
() Rich text 1 Wrap to page

G Color Picker: Adobe

Interface ) .

File Handling Image Interpolation: | Bicubic (best for smooth

Performance i p ~ Cha
Ul Font Size: | Small

Cursors ont sles (2T H Q tim

Transparency & Gamut Options
r "1 Automatically Launch Bridge g

| Units & Rulers



Magnification
_

Options

— Windows Vista

Calendar
First day of week:  |Sunday
Start of work week: |Monday

v

v

=

Reminders should show when V
Play sound for reminders
Display time zone information



- Application Scaling

Applications that don’'t use modern native
Ul libs (WPF / Cocoa)

Applications that use Ul toolkits that don't
provide magnification / toolkit scaling
(Swing on non-Mac platforms)



What should be scaled?

lcons
Control visuals and inner metrics

Inter control layout
Custom application painting



Scaling Icons

Fie B O~ Q- | & & 67 |® 9| @

# Package = =8 bSLMain.javas oS
= % 7 package test.c
@flamingo3.0

arjogl-demoes 2 “import java.awt.D

tirainbow
VAL
K

* @author rsmyth
al */

» public class SLMain extends javax.swing.JFr

b wsample
> @substance

i substance-

Hard to

| | 1
£ Problems =+ Search v =0
Filter matched 100 of 938 items n See
Description Resource

i Arravvl ict ic o raw hvina Rafaranrac tn nanaricr ShadnaPe

J | [+]

’ / / - Operate

& ArraylList is a raw type. References to generic Quaqual: ] U nderStand
] |»1ﬁ




Scaling icons

lcon bundles

Multiple files
“Archive” format — ICO (Win), ICNS (Mac)
“‘Layered” format — TIFF

Vector icons — SVG, PDF



lcons — Multiple Versions

16*16, 22*22, 32*32, 48*48, 64*64, 128*128 + SV (5

Artwork by Crystal and Oxygen



Scaling Controls




Internal Metrics

" | Borders



Internal Metrics
]

" | Borders
Focus ring margin




Internal Metrics
]

Sa mple J

" | Borders
Focus ring margin
Focus ring




Internal Metrics
]

| Borders Focus ring insets
Focus ring margin
Focus ring




Internal Metrics
]

.| Borders Focus ring insets
Focus ring margin lcon text gap
Focus ring




Using Scalable Units For Control
- Laxout — Vista aBBroach

Actual control size:

50 DLUs (75 pixels)

J | 14 DLUs (23 pixels)
i ] | Cancel |:I: 14 DLUs (23 pixels) ’ 'EEIH::EI ] 5 (23 pixels

e

"4 DLUs (6 pixels)

Visible size: The visible size is smaller than the
49 DLUs (73 pixel control size because there is a
s (73 puxels) transparent 1 pixel border around the
| outside of the control.
oK Cancel | [ 13DLUs (21 pixels)
+

+
5 DLUs (8 pixels)

http://msdn2.microsoft.com/en-us/library/aa511453.aspx



Dialog Units

The vertical dialog box unit is equivalent to the
character height.

The horizontal dialog box unit is equivalent to the
average character width of the dialog box's font.

The average character width is calculated by
finding the average text extent of the alphabetic
character set.

http://support.microsoft.com/kb/145994/en-us



Preserving Inter-Control Alignment

_
f [; kde2.png [modified] - KSnapshot ? v, A X i
- New Snapshot
= Save As...
i} Open With v
a1 T Copy to Clipboard
Capture mode: Window Under Cursor v

Snapshot delay: No delay &

2 Helpv & Quit




Preserving Inter-Control Alignment

File last saved: Not Available
Size on disk: Not Available
Resolution: 108 x 108 dots per inch

| iht- 200

LOIoTs

() Black and white (@) Colors

Degraded user experience



Inter-Control Alignment
S

Tahoma 18 |sample || ee e e e e || sample v||sample wv||sample| o

<>

Tahoma 19 [sample || eee®e® @@ || sample V|| sample V|| sample

Tahoma 20 [sample || eee0 @@ || Sample V|| sample v||sample |y

<

Tahoma 21 |sample||e @ @@ @ ® || sample wv||sample wv|| sample

<>

Tahoma 22 |[sample ||e®e® @0 @ ||Sample V||sample V|| sample

<>

Tahoma 23 |sample ||ee e @@ @ || sample V|| sample V|| sample




Inter-Control Alignment
S

L)

Tahoma 18 [sample || eeeeee | sample w | sample |l samplel ..

P
Tahoma 19 (sample | | eeeee®® || sample vl sample V| samplel..

-

Tahoma 20 [sample | ee o0 @@ || sample v sample V|| sample

L

Y
Tahoma 21 [sample || oo @@ ®® || sample wv||sample wilsamplel. .|

Tahoma 22 |sample||leeee® e ||sample V|lsample V|l sample ‘:‘._

Tahoma 23 |sample || e 00 @ @ ® || Sample vl sample V|| sample | .|




Scaling custom app visuals

cllpse

GANYMEDE

120080207-15:

T T oo P T T o P o T o o o o o e




- Framework Scaling

most exhaustive option

requires deep integration from graphics
drivers to the widget toolkit

minimal changes to "modern" apps



Framework Scaling
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http://developer.apple.com/documentation/UserExperience/Conceptual/HiDPIOverview/
HiDPIConcepts/chapter_2 section_1.html



Framework scaling — Mac OS X

Settings for: [ Power Adapter

L3Rt

Optimization: [ Custom

Your energy settings are optimized for high performance.
Current battery charge: 100%

[ Claa ; b
: | Sleep | Options | :

Put the computer to sleep when it is inactive for:

| 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
1 min 15 min 1 hr 3 hrs  Never

Put the display(s) to sleep when the computer is inactive for:

1 1 1 1 | 1 | 1 1 1 1 1 | 1 | 1
1 min 15 min 1hr 3 hrs Never

11'!e display will sleep before your screen saver activates. ( Screen Saver... )
Click the button to change screen saver settings.

i Put the hard disk(s) to sleep when possible @




Framework scaling — Vista
_

u Windows Media Player

Now Playing Library RI Burn

J3 » Music » Library » Genre » EHv B v | search

4 [¢] Playlists Genre Count Length Rating
&l Create Playl. -
4 Yoo i ‘ ‘ Classical | ‘ Electronica &
E] Rec_ently o S minutes Dance
& Artist Soe Qoo
© Album o
& Songs |
© Genre E
13 minutes 2 minutes
WWWIT WU

Rock
6 minutes

World
9 minutes
WL

L1 2 )l




Framework scaling — back to pixels

Sometimes the default scaling isn’t right
Per-pixel custom art (Google map tiles)
Custom controls

Custom views where physical size fidelity matters
(show 1 inch, irrespective of DPI)

Obtain the “scale factor”

Apply an “inverse” affine transform to get back
to the “device” coordinate space



- Testing your app

o Changing the DPI setting for testing
purposes

o Windows Vista

0 Mac OS X

o Ubuntu with Ghome
o Ubuntu with KDE



Windows Vista

o Display -> Personalize -> Adjust Font Size
(DPI)

DFI Scaling

. . . i~ !
Choose a smaller scale to fit more information on the screen or a larger scale to Custom DPL Settl'ng . R — . 5z

make text more readable. How do I know which DPI to choose?

Default scale (96 DPI) - fit more information For a custom DP_I setling, select a percentage from the "St" i
drag the ruler with your mouse.,

) Larger scale (120 DPI) - make text more readable S —
Scale to this percentage of normal size:  100% -

L 0 1 2 3

9 point Segoe Ul at 96 pixels per inch.

IUse Windows XP style DPI scaling (]9 ] [ Cancel

L Customn DPL..

oc  J[ concel || mopy |




Mac OS X Leopard

o /Developer/Applications/Graphics Tools/Quartz
Debug.app

o Tools -> Show User Interface Resolution

I __ 200

1 1.25 1.5 2.0 3.0
[ ) Restore scale factor to default (1.0) on quit 144 dpi




Ubuntu 8.04 Gnome

1 System -> Preferences -> Appearance ->
Fonts -> Detalls

Resolution: dots perinch

smoothing
) None (@) Grayscale

abcfgop AO abcfgop)| |abecfgop AO abcfgop

() Subpixel (LCDs)

abcfgop AO abcfgop

Hinting
) Nane () Slight

abcfgop AO abcfgop| |abcfgop AO abcfgop

® Medium () Eull

abcfgop AO abcfgop| |abcfgop AO abcfgop

Subpixel Order

@ RGB

() VRGE

l eﬂelp l Go to Fonts Folder Eglose




Ubuntu 8.04 KDE 4.0

o Computer -> System Settings -> Appearance
> Fonts

# Appearance - System Settings

‘Over\view ‘ ﬁ Search: |

(¢
(>
(x

Font settings 'ﬂ'
Windows General: ( Sans Serif 10 ] Choose...
/ I Fixed width: rHonospace 1@ | Choose...
Theme Manager | .. [Sans Serif 8 ] | Choose... Choose... |
5 3 Sans Serif &
TJ\_; Toolbar: [ ns Serl ] Choose...
Colors Menu: [Sans Serif 10 ] Choose...
Vi I Window title: [Sans Serif 9 ] Choose...
Style Taskbar: [Sans Serif 10 ] Choose... 3
}{" Desktop: [Sans Serif 10 ] Choose...
Splash Screen  Adjust Al Forts... |

Use anti-aliasing: = System settings v = Configure J

Force fonts DPI: 96 DPI v I

L 2 Help J[ 15 Defaults J[ 5) Reset J & Apply




Swing Recommendations

Don’t hard-code pixel values

Bundling multiple images from existing icon
sets (Tango, Oxygen, Crystal, ...)
Use SVG and Apache Batik

Use Flamingo transcoder on SVG images for
pure Java2D rendering code

JGoodies Plastic / Substance / Nimbus LAFs

JGoodies Form layout manager with dialog
units

MIG layout manager with logical pixels



Swing Recommendations -

Windows
T e

o Use Toolkit.getScreenResolution() to
convert pixels to points

o OS-specific properties to query desktop
font settings
o win.defaultGUI.font
o win.icon.font



Swing Recommendations - Linux

1
o Use Toolkit.getScreenResolution() to
convert pixels to points
1 OS-specific properties under Gnome to
guery desktop font settings
gnome.Gtk/FontName
gnome. Xft/DPI



Swing Recommendations — Mac
OS X

_
1 OS-specific property
apple.awt.UlScaleFactor

Use inverse affine transform in
paintComponent()

o Translating the affine transform to avoid
pixel cracks

Using the modulo of the scaled vs. unscaled
coordinate space

Published example forthcoming



- One more thing...

Multi-display, multi-resolution




- Related sessions

1 TS-6096 — Nimbus: The New Face of
Swing. Thursday 10:50AM

o BOF-6101 — Nimbus: Beyond the Basics.
Thursday 7:30PM

0 TS-4928 - Creating Simple to Advanced
Swing and SWT Layouts Easily with MiG
Layout. Friday 1:30PM



Kirill Grouchnikov, Amdocs Inc.

Mike Swingler, Apple Inc.




