Visual Design

SWE 432, Fall 2018
Web Application Development

With at least 320 new things yov won't be/lieve!
#10 will shock you!

(actually we hope you believe it all)




HW4 Discussion

(G0 to:
b.socrative.com, Click student |
Room name: SWE432

ogin

Student ID: Your G-number (Including the G)

Reminder: Survey can only be completed 1
class. If you are not in class and do it you wil

" yOu are in
be referred

directly to the honor code board, no questions asked, no

warning.


http://b.socrative.com

Bell

Today

* |mportance of visual design: solving

communication problems

e Some guidelines
* A lot of example and anti-examples

Plus a ton of practical visual guidelines!
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Visual design

e Solving communications problems in ways that are
both functionally effective and aesthetically pleasing.

* (Creating a visual language containing a vocabulary
of design elements characterized by

* Visual variables—shape, size, position, orientation,
color, texture, ...

* Organizational relations—Ubalance, structure,
proportion, ...

e Visual syntax—rules for assembling elements w/in
design language

Bell GMU SWE 432 Fall 2018



Visual design as communication

* Goal: efficiently & accurately transmit information
from system to user

* Visual variables & organization encode information

noise

Message [,  Sender Channel p| Recetver | o

source (Encoder) (Decoder)

Destination
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Bell

Goals for visual design

Successfully transmit information

Reduce visual search time through layout &
organization

Create desired emotional reactions through
aesthetic choices

Present coherent & consistent design that reduces
ambiguity and potential confusion

GMU SWE 432 Fall 2018



Guidelines for Visual
Design

Besides using “Marker Felt thin” for callouts!



uidelines for Visual Design
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Bell

Elegance & simplicity

» Elegance—derives from
Latin eligere, to “select
carefully”

 Judicious selection of
elements and economy of
expression revealing an
intimate understanding of |
oroblem )

 Removing & combining
superfluous elements until
only the necessary
remains

GMU SWE 432 Fall 2018



Bell

 Immediacy -

Benefits of simplicity

 Approachability -
rapidly understood
affordances,
allowing glanceable
understanding of
possible
Interactions

greater emotional
impact because
interactions can be
quickly understood

GMU SWE 432 Fall 2018
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uidelines for Visual Design
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Reducing a design to its essence

 Make design simple, bold

direct by

removing inessential detalls &

elements

 Even essential elements may be

suggested

1. Determine essential quall
information to be conveyeo

2. Critically examine each e

tles &

ement &

ask how design would suffer without

it.

3. Try removing elements. What

happens”?

Bell

GMU SWE 432 Fall 2018
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Trade-offs in Simpl

OSX ¢.2010

@00 Desktop

ooo
i

172)

0SX ¢.2011

‘ ® @ | Desktop
kdalia H = LERERE =] By Q Search
Back/Forwa View Arrange Action Share Edit Tags Dropbox Search

OSX c.2016
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uidelines for Visual Design
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Regularizing the elements of a design

 Reduce information by repeating elements according to
a rule, principle or rhythm

e Enable user to scan ahead

o Use irregularity where needed to clarify that something is
irregular!

1. Use regular geometric forms, simplified controls, muted
colors where possible

2. It multiple similar forms required, make them identical as
much as possible in size, shape, color, texture, spacing,
alignment

3. Limit variation in typography to a few sizes

4. Make sure critical elements intended to stand out are not
reqularized

Bell GMU SWE 432 Fall 2018
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Guidelines for Visual Design
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Bell

Orlglnal (1920's?) Underground Map
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Beck’'s 1933 Underground Map
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Today’s Underground Map
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Tokyo Metro Map
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Error - excessive skeuomorphism

o Skeuomorphism - making visual design resemble
reality (like metaphors)

* EXxcessive skeuomorphism is distracting and
wastes potential visual bandwidth that could
encode meaningful information

Yearbook + 1832-1900

Bell
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6 Notes it's the City Journal Books Podcast: 21st century conversatio...

-— — -

| 2d \ys 8GO0 AM
[t's the City Journal Books Podeast: 2[st century conversations for l9lh
<a href="http://ww.. century attention spans.
"‘ the City Jour "__a_lf Ry I'm Joel Mathis, contributing editor to Philadelphia Magazine online.

<3 hre(='hﬂp://www. . (Ben)

sk AND we're joined today by Erica GREEDER. She's a senior editor at Texas

CAPQULES Monthly—formerly, she was the southwest correspondent for The Economist.
Her work has also appeared in the Mew York Times, the New York Sun, The

APRIL INVOICES Spectator (UK), and More Intelligent Life. And she is currently the author of
BIG HOT CHEAP AND RIGHT: WHAT AMERICA CAN LEARN FROM
THE STRANGE GENIUS OF TEXAS. Welcome to the podcast

What CAN America learn from the strange genius of Texas?

In fact, kind of the underlying thesis is that the quote-unquote "TEXAS
MODEL" works, “incontrovertibly” you say at the end of the book. So a two-
part question: What exactly is the Texas Model? [t's not quite simply
unfettered free enterprige is it?

The second part of the question is: Who is the model working for? [know
you're familiar with the "Texas on the Brink” booklet put out by the state's
Democrats in 2011, but let me kind of go through the quick litany here: Texas
ranks 50th among the states in the percentage of its population 25 or older

© B2 W ©




July 2013 Ted Faszer's B

Wednesday, July 3, 2013

Wednesday July 3

B8 Ted Faszer’s Birthday all-day
all-day events

5 Mike Yutzy’s Birthday
% Mike Yutzy,s Birthday all-day % Ted Faszer's Birthday

Thursday July 4
B8 Cherie Yvette’'s Birthday all-day
Monday July 15

B8 Allie Johnson’s Birthday all-day

) Dr Stoll 8:45 AM to 9:45 AM
Thursday July 18

BB Richard Gintowt’s Birthday all-day

© Jacks birthday 11 AM to Noon
Monday July 22

B8 Alisha Campbell’s Birthday all-day
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Scale, Contrast, &
Proportion



Bell

Scale, contrast, & proportion

Information consists of differences that make a
difference. (Edward Tufte, Envisioning Information)

Individual visual variables of design that encode
iInformation

GMU SWE 432 Fall 2018 26



Terminology

» Scale - relative size or magnitude of i
element in comparison to related |
elements

o (Contrast - visually noticeable
distinctions along a common visual
dimension

 Proportion - ratio and balance
between elements

« Emphasis - contrasts can
emphasize important elements or
areas & add visual interest by
creating tension & drama

Bell GMU SWE 432 Fall 2018 27



Train Tables: Which is Better?

T o I al a] 3] aa] a] 3| sl asl sl asl a3l sl sl 3 l
' AP0 30N (380 | 67 1380013201 | SV ITOI [AAOT A0 61 ]3809] a7 |3901] 3811139033813 3205 3805] 3817 3819 2207| 2821] 3823] aags JB27) 389 3831
AMIAM AMIAM AMIAMIAMIAM IAMIAM IAM IAM IAMIAMIAMIAMIAMIAMIAMIAM A aviamlamlaiamv| el lew
New York, N.Y. 120013240 13013520 450] 610|625 63S|6S0) 7 10) 730} 73] 7 a5 7 S0) BOS) 8 25) 8 0] 850 9004 54010 10410 25[10 40|11 1011 401 1 50{12.10{12.40] 1.10
Newark, N.J, P 1RMPIES| 144 407|504 G4 |68 64| 7O T 24| T a5 747 799 802] 819]839]8528) 04| 923 9sa[102¢t03910 5211 2a)rr Sa12.0al12.24[12.54] 1.24
Elizabetn 1231103 151 )....|511] 631 G ESEIT N T TSe) . |813)826]886] 50 91 93100103 tos 1 01 3 hao 12 120 101 1.3
Lincen 123188 58160 TON TS 7o) TS . |88 83 851 906] .. .| 936[10061038] ... 110811 35012.08] ... .|12.36] 1.08] 1.3¢
Noeth Ranway b EOE B B srasfl sans O3] ... 1739) ... ].... GO0 S OB ccoe ] sena] conall seasl snsell neesl sensl cavell cocsll cunell senel snnsl ans
Rshway 12401 1111200)....1520) 640 706|720 742 ... |803] ... |824|836|857] 910|918 uouo:oizoaow 111001 1.40[12.9012.1812.40] 1.10] 1.40
Melro Park (Iselin) J1244) .. | 204 426|524 ... . |658| 710|725 L BOS) B80T AS J840) .. .. 194 .. .| 9410810 48] ... J11 1801 88]12.14 |12.48) 114 184
MLt hen 1248 ... J208)... . |528]....1.. 116 729].. T S11 e J84d) . |918)] ... 948101890 48) ... 11 18)12 48[12.18 12.48] 1.18| 148
Edson 12861 ....|2n I I N R LR I T LA I I T L R P L EL o e 53 P R LT T I TET I B BT
Mew Brumswick 1285 ... |28 SAS| ... 108 T 728 ... BB 8RS L850 L 925 LSS0 ZSN0SE) L V025N 54112225 ... |12.54] 1.25] 1.54
Jersey Avenue 102 ....]218 sansl ansall se SOl sseed oo et B2 e e e |20 L] L Y028 L] L V028) L 1228) ... .. V28]
Princeton Jer. S 123 ).... |5% 7.19] . rsol .. B3 B L 1905 ... 94 L. PO0S041 1008 L. 0 4TH209(1241) ....| 1.00] 1.41] 209
Trenton, N.J. .|242|458)603 728 . 8O ... . |8V |B&a|BS2| ... |96]....]1952]....po oS8 AV SINAN252] . 1.22) 1252|220
e

New York, NY 1210 1240 100 352 450 610 625 635 650 710 730 733 745 750 805 825 840 850 9% 940 1010 W25 W0 1110 1140
Newark, 5 1224 1255 144 407 504 624 638 649 TO4 724 745 TA? 759 804 819 839 854 904 924 954 10246 W 0S4 M2 NS4
Noeth Ebzabeth . 73 810 , A ,
Ekzabeth 1231 100 1., 511 &N 65 71N TR 754 813 826 846 901 911 931 1001 10 1046 1107 NI 20
Linden ... 12 36 1.56 516 636 70V 718 W 759 818 83 85 906 923 1006 1036 1106 1136 1208
Novth Rabway 703 ’¥ 820 8% 854
Rarway 1240 'Y 200 50 680 706 720 42 80 824 B35 457 910 918 940 MWW WE0 WS 1MW 1MNL0 2%
Medro Park (iseln) . 12 44 204 426 524 654 7.0 725 804 807 815 840 914 244 1014 1044 11.14 1144 1214
Metuchen X 208 528 794 T2 an 842 918 948 1018 048 1118 1148 1218
Edson 125 2N 707 1.2 814 847 i ¥4 B (B3 ) . na R LY
New Brunswick 1255 215 535 TS T2 TS 8w 835 80 25 9254 1025 1054 1125 1NsSe 1225
Jorsey Avenve 102 2.18 128 an 228 1028 1128 1238
Prnceton Junction® 23 .. 550 7.19 7.50 834 84y 905 241 1009 1041 11.09 1141 1209 124
Trenton, » 242 458 600 r.28 am 831 844 852 216 252 1019 1052 1.7 1152 1219 2%
TRAN NS R 3o 3O 3 & 303 o $1 0 M7 X0 & A & WO M OO MM X0 MY MY MY X M D N
NOTES w .~ 3 R 3 3 3 =3 3 = 3 3 3 )

Bell GMU SWE 432 Fall 2018 28



Bell

Principles

Clarity - contrasts should be clear and easily
differentiated, not slight and subtle

Harmony - proportions and ratios should be
harmonious

Activity - use contrasts to maintain orientation &
context within design

Restraint - contrasts should be conscious, strong,
few In number, and never overwhelming

GMU SWE 432 Fall 2018
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Error: Lack of Clarity

GMU SWE 432 Fall 2018
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Error - excessive typographic contrasts

5 different types sizes in 3 different fonts (!!)

R 8 AN e e A~ A 5 NN i, . S 0B, et e

| _Siide Shaw Oplions...

—Timing —Option
(®) wait for Click <] Loop Mode
O Timer l:] Random Overlay

B3 Fit in Window
<4 Show Menu Bar

Seconds - |[#05 Cancel

——Sound

Caption v

—Direction
@ Ascending

() Descending
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Show and tell - highlighting visual

$92.76

prime

FREE Delivery Monday, Nov. 19 -
Tuesday, Nov. 27

Get it Saturday, Nov. 24 if you
order within 219 hrs 58 mins and
choose paid Saturday Delivery at
checkout Details

In Stock.

Sold by Market Choice and
Fulfilled by Amazon. Gift-wrap
available.

Qty: 1 2

Add a Protection Plan:
ASURION 4 Year PC Peripheral
Protection Plan ($75 - $99.99)
for $1.89
3-Year Protection for $1.36

Add to Cart

or 1-Click Checkout

B Buy now with 1-Click®

Sat, Mon, Mon, Nov 19
Nov 24 Nov 26
+8.99 +3.99 Tue, Nov 27

Free
This is a gift

features

What is (or not) important to the customer
and is (or not) visually highlighted”

Good: add to cart/buy buttons; prime logo

Bad: Screencap taken on Weds Nov 14
(“free prime option” is >7 days!)

GMU SWE 432 Fall 2018 32



» (Contrasting color, value,
texture can segregate
information into separate
layers

e Supports overlapping

information in displays,
allowing selective
processing of specific sets
of elements

* Allows different layers to
be read and interpreted
separately

Bell GMU SWE 432 Fall 2018 33
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No Layers, Confusing

PROCELD: PROCEED w
WATCH SIGNALS THIS WAY NEXT SIGNALMAN TURN LEFTY TURN RIGHT

START ENGINES INSERT CHOCKS PULL CHOCKS CUT ENGINES

GMU SWE 432 Fall 2018

MOVE AMEAD

SLOW DOWN
LEFT ENGINES

34



Creating layers

1. Group items into categories based on intended

UsSeE

2. Determine rank & importance of groups

3. Use perceptual variables (size, value, hue, etc.) to

establish layer
4. Maximize di

ing effect
ferences between groups while

minimizing differences within groups

5. Use squint test to ensure elements in group retain
together but visually separated

Bell

GMU SWE 432 Fall 2018
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PROCELD: PROCLED w
WATCH SIGNALS THIS WAY NEXT SIGNALMAN TURN LEFY TURN RIGHT MOVE AMEAD

=

SLOW DOWN
START ENGINES INSERT CHOCKS CUT ENGINES LEFT ENGINES

MARSHALLING A\ — \ / 0 A 1 |
SIGNALS v N -
- Y | { \ { T\
PROCEED,; PROCEED TO
WATCH SIGNALS THIS WAY NEXT SIGNALMAN TURN LEFY TURN RIGHT MOVE AHEAD
a4 ! V4
e W o |
“— —
N~ 8> Y o e 1‘/ \? N t
\ + + / +
SLOW DOWN
STOP START ENGINES INSERT CHOCKS PULL CHOCKS CUT ENGINES SLOW DOWN LEFT ENGINES
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Bell

Organization & structure

* Organization needs to be designed
 Benefits

e Unity - ties together related elements so that they

work together

* [ntegrity & readability - offers structure that helps

user to easily scan & make compari

e Control - determines where user wil
attention in the design

» (Gestalt -> psychology of perception

GMU SWE 432 Fall 2018

SONS
focus
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Gestalt principle - Proximity

e Elements associated MOST strongly w/ nearby
elements

e parsed as 4 columns based
on close vertical spacing
e then parsed as two sets of
two columns based on
spacing

GMU SWE 432 Fall 2018
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Gestalt principle - Similarity

 Elements associated more strongly when share
common visual attributes than when they differ

e parsed as rows based on fill . O 0 0
similarity, despite closer column

spacing .@ OG
0 @ 0 0
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Bell

Gestalt principle - Continuity

* Preference for simplest physical explanation of
complex figure

parsed as two lines, rather than
4 separate lines or 4 opposing
angles

GMU SWE 432 Fall 2018
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Gestalt principle - Closure

e Preference to interpret figures as complete, even when
missing information

Parsed as triangle
superimposed on 3 complete
circles, even though none of
these Is actually present

<|||!

®
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Gestalt principle - Area

e Preference to interpret smaller overlapping elements as
figure, larger as ground

Small rectangle parsec
as small rectangle on top
of larger, rather than hole

Bell GMU SWE 432 Fall 2018
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Gestalt principle - Symmetry

e Preference to interpret ambiguous form as multiple
symmetric elements

Parsed as two
overlapping objects
rather than 3 separate
shapes

GMU SWE 432 Fall 2018
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Grouping

* Binding Ul elements tightly together while
distinguishing them from surrounding controls

o “Showing” note “telling”

 (Can be achieved through
 Bounding boxes (not recommended)
 Negative space & contrasts
 Arrangement & alignment

@ ® Lecture 25 - Visual Desgn
¢ B 87% - | [ jmm | . | | - - n < -
View Zoom  Add Slide Play Keynote Live Table Chart Text Shape Media Comment Collaborate Format Animate Document

File Edit View Insert Format Tools Slide Show Window Help

| =, ‘ RBC _ REC | = = '
" e Al & & " 52 I ©

= | Arial lv)[(2a |v) & 4 é A == 5 E : =
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Hierarchy

Order groups based on perceptual prominence
corresponding to intended reading sequence

Can help solve “skimming” problems

Structure can help people focus attention on key parts

Key points might get lost though.

But bolding helps! Plus this obnoxious red arrow
and text in a totally different font!
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Hierarchy in UIs

Ea—— ) filelib
BHILEVEL MPP \sched\c Vi § (Dalut-3.7.6
| l)l"‘- ral.mpc 1~ ¢ | My Recent ) html
oo Docuents | include
hilovel app ‘ == B'Ib
schodule csy l ! @ Bman
VIDwW. mpv y
| winpiop ini Desktop gMax Payne 2 Savegames
My Games
— | @My Music
\/> (Z)my Pictures
My Documents g:: :;Z::ecl e
)share
@ )simage-v1.2.2
My Computer
—
g File name: Google v Save
My Network ~ Save as type: Web Page, complete [*.htm;” html) v Cancel
Encoding: Unicode (UTF-8) v
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Error - Haphazard layout

mitv) (veaw) (Priste)

xbugton! 20 Beta 2  Server: elmer-bb.Corp

(Reset v) (o Sm_v

€ wode: [tait | Create
D - Priority: 112]3]als
Soverky: 12130415 ]
Bug/Rie: [bug | rte

Responsible Engineer:

Description )  ((Work woend )  (Sugeested fix) (Comments)  (Publi summary )

State triggers:

(Commttofixinrel. )
(Foend in releates. )

(%egrated in releaies. )

(Veriflad in releates.. )

(Closnd becavie »)
(Iacomplete because »)

)
oS »)
3 Interest list:
See also (bugids):
Submitter
Coneric SVRA problem?: | no | yos

Dispatch operator
Evaluator

Commt operator

Date:

Date:

® Eugtoo!

(Report w)(View v)( Frops v)( Welp ¥)  Mode: Cmul T

Rug 10: (3)

Category: (Z) xview
Subcategory: (3] 1newry

Release: (8) 10

Priority: |1

Status: (o) Submitted
Synopsis:

Type: | Iy I L

2

1145

severity: [1] 2

B E

Keywords:

Pub Summary:

See alse:

Interest List

(a)

Bell

Description

Work Around | Svggested Fix | Comments

Evaluation

Root Cause: (¥] documentation-confusing
Same as:
Resp Mgr: (3] none
Resp Engr: (2] none

Flags: [] Fix AMects Documentation
[J Ceneric SVt Problem
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Error - Ambiguous internal relationships

r Apphcations
B Fast "AlteTab™ Switching

| -

" Screen Saver
Name:|(None)

‘Qdor.

" Wallpapar
Fde: |[[None)

| @ Conter O Tile
“Sizing Gnd " Cursor Blnk Rate =
Granularity: Slow Fast

Border Width:

e

Groups are aligned, contents are not
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Error - Excessive display density

&
(vptate mad) CRAEET sants 8 P pamies et )

Coaniguradie rinles

Croate 4N

L4 0 cepworts o
N terpanibie Masaper -y

¥ N tespenibic Dagacer

ed N wmisanund 0

x N Seterined fe

¥ smmanty

x oe un

O wak )

O
Qe X0 0% %

st Caane
:j Fon aMe(Ts SaCamentatnn
B mirrest st
J L e
| o Compmny
. ¥ tmplapee
S g 25 e

.

J W SO awmber

. [ e camnt

¥
¥
w
¥
-
]
~
¥
L4
-
O
.
O
0

begteol properties

(Votate tasl and Dugtragrc Mie )

Craate 1én

(v ian

Commits Mn

Fiand »

ntegreted »

venfad »

Charnd Dot

BCAMP e DA hune

Ledm Mg

SNNp a2EN sperter

tvaamar

(emmAaperdine

o sparatar

BEAGAMUA G Sparatar

verfy dperetne

(et aperatar

Dwp il ate of

oM armme

Charge 'y

Patan Faald Valemy

CCanadre.. I LI
L Calngary
(wdcaegary Niemgr
.:".',{,;,—‘" o 1 hawm pmifcs
".“M (T LL e )
{ — S
(osvenua. 4.1. 1%
—

Priseiny: 1122 ]e s
Severity: vi2 1y e
LT A AL beg I e
Raspanitidie snginner:
Company 1_!0 M e, Bl
tmplayes: — g -
sem conla & Fegioeh Froperties 1 [ & Cegtoek Propertins ,'9 B  Cugttal Frapertios 1
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Miscellane jll A . l Twptrag Server —
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@D D @D =0 | CED )
L A B o r

fixed by breaking into separate panes

Bell

tiny font, tons of dead space.
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Be

1.

Use negative space

Directs attention to critical regions of display
Review design, prioritizing groups

2. Add extra space to ensure spatial separation &
emphasis, particularly for important elements

o~

Image Preferences

Image Type:

Monochrome] Cray Scale Color

EPSF Quality:

Use Preview Image Use Postscript

Greeking Text Limit:
7.0 pt

Options:
[] Auto Backup on Save
(] Auto Save Every Minutes

(Cancel ) ( Reset )

‘ o~ Image Preferences

Image Type: |[Monochrome| Gray Scale Color

EPSF Quality: | Use Preview Imaage Jse Postscript

Greeking: 7.0 ot

Options: [} AutoBackup on Save
[] Auto Save Every Minutes

urmiv oWE 432 Fall 2018
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Images & lcons



Bell

Images & Icons

* Benefits
e |dentification - images are easy to recognize

* EXpression - breadth of artistic expression that
can make design more engaging & enjoyable

GMU SWE 432 Fall 2018
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Types of iconic representation

* Similar - visually analogous ... ®@
to action, object, concept _ —

* Example - things that

exemplify or are commonly % %
associated L)

* Symbolic - represent
concept at higher level of
abstraction

* Arbitrary - little or no

relationship to concept, must
be learned through standard
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Use of abstraction

o Simplitying highly concrete, realistic
representations makes them easier to interpret up
to the point at which further abstraction obscures
icon’s semantics

 Makes icon more generic, more canonical, less
complex

(— | ( N

T 123.4) 2x2=4 x
J04dud OO0 e
J3030 JOO0O

Aaaal |oooo -
00| {800 —11-
I \_,_.;DU) il
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Principles of icon design

. 299
Immediacy - can be perceived p. \
effortlessly & involuntarily by .
being bold, clear, balanced
Generality - represents a ® ®
class of items, rather than an
individual element, by r
removing details that may vary g5
Cohesiveness - set of icons ‘
that function together by @ @ n 6
sharing visual variables | oo s
Characterization - call to mind
one or more distinctive q\' /’
features %

GMU SWE 432 Fall 2018 56
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Selecting the right type of icon

* |f concept is concrete, familiar, tangible, use similar
or example icon

e |f concept will be used repeatedly, consider using
more symbolic or arbitrary icon based on
convention

* |[f concept is abstract process or subtle, use textual
label

GMU SWE 432 Fall 2018
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Misleading Syntax

22222222222222222



Bell

Cultural Errors: Airplane Exit Signs

'I ‘
:
| |

T >

’ |

[€ EX

|
18

| \= 85R-T|E EXIT >

"Please be aware that the nearest exit may
be located behind you.”

GMU SWE 432 Fall 2018
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New Airbus Exit Sign




New Airbus Exit Sign




Bell

Error - Cultural or language dependence

GMU SWE 432 Fall 2018
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Activity: OS 10.2 Preferences Icons

SHEORS System Preferences
W Wy 4
Show All : Displays Sound Network Startup Disk
Personal
- i |—
E - A B
Desktop Dock General International Login Items My Account Screen Effects
Hardware
9 & = A
% | CH) )
CDs & DVDs ColorSync Displays Energy Keyboard Mouse Sound

Saver

Internet & Network

@ Q

Internet Network QuickTime Sharing
System
R 9@ o @& § 4
e 18 - o
Accounts Classic Date & Time Software Speech Startup Disk Universal
Update Access

Best 3, worst 3 and why? Then: How to make worst 3 better?

Bell
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System Preferences

Q. Search

® O
‘!q
General Desktop &

Screen Saver

[—

Displays Energy
Saver
== "
Startup
Disk
iCloud Internet
Accounts

Users & Parental
Groups Controls

5N
q

- .
TeX
Distribution

11111111111
11111111111
111111111
1111111111
|||||||||
xxxxxxx

Keyboard

@

App Store

o

Siri

— o]
il J o
Mission Language Security
Control & Region & Privacy
Mouse Trackpad Printers &
Scanners

@ 0O o

Network Bluetooth Extensions

> @©
’ ﬁ_ .__\_-_/.,,

Date & Time Time Accessibility
Machine
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)

Sound

3

Sharing

Notifications

dl

Ink
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