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What we will learn today?

— A brief history of user intertaces
— Platform-specific design

— Designing for the desktop

— Designing for the web
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A Brief History of User
Interfaces




Milestone 1: Memex, 1945' % °

A "proto-hypertext’ system that
connected documents using associated
trails embedded into a desk, developed
by Vannevar Bush.

MEMEX in the form of a desk would instantly bring files and material on any subject
to the operator’s fingertips. Slanting translucent viewing screens magnity supermicro-
>The Adantic: As We May Think film filed by code .numbcrs. At left is a mcc!nmism wl?ich automatically photographs
longhand notes, pictures and letters, then files them in the desk for future reference.

I'Wikipedia: Memex

*Image Source: Monoskop
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https://monoskop.org/Vannevar_Bush%23/media/File:Bush_Vannevar_1945_Memex.jpg
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
https://en.wikipedia.org/wiki/Memex

Milestone 1, Continued* >

“Consider a future device ... in which
an individual stores all his books,
records, and communications, and
which 1s mechanized so that it may be
consulted with exceeding speed and
flexibility. It is an enlarged intimate
supplement to his memory.”

— Vannevar Bush, 1945

*The Atlantic: As We May Think

’Image Source: Monoskop
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MEMEX IN USE is shown here. On one transparent screen the operator of the future
writes notes and commentary dealing with reference material which is projected on the
screen at left. Insertion of the proper code symbols at the bottom of right-hand screen
will tie the new item to the earlier one after notes are photographed on supermicrofilm.


https://monoskop.org/images/3/3d/Bush_Vannevar_1945_Memex_2.jpg
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/

Milestone 2: Sketchpad, 1963°’

The first program to utilize a complete
graphical user interface and that
implemented object-oriented
programming, non-procedural
programming, constraints, pen input,
etc. Sketchpad was developed by Ivan
Sutherland.

®Wikipedia: Sketchpad

’Image source
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https://history-computer.com/ModernComputer/Software/images/Ivan_Sutherland1962.jpg
https://en.wikipedia.org/wiki/Sketchpad
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https://www.youtube.com/watch?v=6orsmFndx_o
https://www.youtube.com/watch?v=5RyU50qbvzQ

Milestone 3: Dynabook, 1968

A conceptual portable educational
device for children (i.e., the first laptop/

tablet computer) developed by Alan
Kay.

%,
5L (1968)
» 93 The Dynabook

W

' Image sources: left, right

1 A talk by Alan Kay on the history of Dynabook
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https://www.youtube.com/watch?v=IwL3yXdupv0
https://www.computerhistory.org/revolution/mobile-computing/18/315/1677
https://infoaspe.com/la-primera-tablet-de-la-historia-1968/

Milestone 4: Xerox Alto, 1973213

The first computer to support an OS
based on a GUI that integrated the ideas
developed for Dynabook. It was
developed at the Xerox PARC (Palo Alto

Research Center).

2Wikipedia: Dynabook

= i R Nitiin: Sanes
13 Image source = oo == o=» oow oo o=
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https://images.computerhistory.org/revonline/images/102626737p-03-02.jpg?w=600
https://en.wikipedia.org/wiki/Xerox_Alto
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https://upload.wikimedia.org/wikipedia/commons/9/91/Smalltalk-76.png
https://cdn.britannica.com/82/27082-050-4FD1345B/Xerox-Alto-icons-mouse-graphical-user-interface.jpg

Milestone 5: Xerox Star, 1981'° ¢

ol

!

g
|

B
First commercial system with a user
interface that integrates todays |
technologies, including windows, icons,
folders, mouse, etc. ]

BWikipedia: Xerox Star

8Videos of the Star Interface: Part 1, Part 2

7Image source
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http://www.digibarn.com/collections/systems/xerox-8010/xerox-star-8010-large.jpg
https://www.youtube.com/watch?v=Cn4vC80Pv6Q
https://www.youtube.com/watch?v=ODZBL80JPqw
https://en.wikipedia.org/wiki/Xerox_Star
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Designing for the Desktop
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The WIMP Paradigm?°

Definition: Windows, icons, menus, and
pointer, or WIMP, is a design paradigm
that current desktop interfaces follow
that dates back to the Xerox Alto (1973).

20 Image source
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https://cdn.vox-cdn.com/thumbor/rLRVbYArRwSzSy0-Vyo3juYOMno=/0x24:1020x704/2050x1367/cdn.vox-cdn.com/assets/2351233/xerox-star-lead.jpg

Elements of the WIMP Paradigm: Windows

Definition: Windows are resizable containers of individual
applications.

Primary windows contain elements for the main functionality of the
application, such as a canvas. Secondary windows support main
windows through modal panes, dialog boxes, etc.
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Window Organization??

Definition: Windows can be organized in a way that overlaps several
windows or tiles them across the screen.

Boot] Cmd] Cpen[iew]clean] s
12294 Frae Disk Pages|H] 01 Gowe L0 ROLAPDIZPIAY J
g Dueebisplay | Deletsicon  Createlcon & ] ewForm_MewMall _Commit _oseAll Messagesetops
‘ DExample viewPoint Document - mm SaveEdit m@mn] UNDZ ShifUp ShiftiDn Shifilf ShifiRt Mirror Seilatel UnSetLabel Register new mail at 30-Sep-83 11-09:43 PLT
Tibrother Demine aEE D{ White _DeskToporay DaskGray Black InveriColor DrswlLine WhiteLavel ElackLavel | on File
|Fale:  samplescons icon Name: Seots] Messageset:
® from lcon file:  Sampiescon Actiue Deletad AMTypesiuggesdons AwWwins BackBurner
XEROX vear ;‘.‘:s so8s. 3 DowAndTime deslerexamples Dimcussion Documentation Fo
6085 Workstation HowTo Humor [mpledSugg InlinePoll io Lists Misc MyBug.
Y Cr B ySuggestions Notebookinder OthersBugs RemembarStuff
User-Interface Design e — ReminderExamples KiverRoft Spell TiogaSuggesuons TShir
To make it easy to compose text and graphics, to - B B UsarBxecChanges UserExecFoll UserRequests VideoTape
do electronic filing, printing, and mailing all at 1982 | 45 | 55 ViewersSu ggestion: R
the same workstation, requires a revolutionary 798¢ | 30 70 Eestart finished
user interface design, 1986 10 90 Avthenticaung vzer ... ..ok
f i " Brother Parsing..... Sending message...sending 1 | recipients
Bit-map display - Bach of the pixels on the 19' s, el
sereen is mapped to a bit in memory, thus, 96 ] s [ Oomini Message hos been deliwered
arbitrarily complex images can be displayed. Tabie 1: Parcentages of use of methods.
The 5086 displays all fonts and graphics as they .
will be printed. [n addition, familiar office find Spiit_New Swp tompue Ev: a8
objects such as documents, folders, file drawers Activity under the old and the Lompurenion suspended, SWILhing 1 Acnon Are
je T
and inbaskets are portrayed as recognizable N o
images, 0 50 100 — 7 eii—i——y i
ey 5 ass: Text, name: Compiier.Log}
ihomouu-.\um ue pointing device that allows -
e user to quickly select any text, graphic or 1978 o8
office object on the display. o LB n « typescript
e aud ilSe s Ao o B v [ ecioy [O 3] pesirge
All functions are visible to the user on the PaintViewer(4 1)
keyboard or on the soreen. The user does filing 1966 NAME EXTENSION  sizE ¥
and retrieval by selecting them with the mouse 1986 ZOMMAND  COM 22677 iat: (ol
and touching the MOVE, COPY, DELETE o PROPERTIES 1985 =
command keys, Text and graphics are edited ANSI svs 2556 {8ll, chient, menv, caption }
with the sam keys. ASSIGN com 364 wer|maser: &19, hant: all]
Figure 1: Data from Table 1 drive ATTRIB EXE 15091 K
wch  ater BACKUP com 17024 28-. Hustrator,
Xin= Z] ——] CHKDSK com 9435 24~ 3
Sile : tmpl
- damominaior | LoD com 5528 2 NE 4 Slmp s lmpl
t: 4 i~ }. o 3 y T
T:l:l‘:’f:‘:: xlI;::tKr:tl:;r\c:’;i‘gs:n “omp <oM 3018 10-44f 'Enr;mgl:\_g v,.z)-:nm Impl 1 errors
5085 users are likely to do mqd  peBuUG ExE 15368 " Errors in -- UsstExsctmpl
composition and layout, contro Lok = 2 rrors im -~ UsetExsctmp
process including printing and difyr— Tt} ; 1
Text and Graphics
- no errors
To replace typesetting, the 5086 offers a choice of 1 < End of compilation
type fonts and sizes. from 6 point to 35 point: . ¥ i £ 412 run iconeditor
7y H Loaded and stared: lconEdier.bed
Hare 153 sentence of 10-point taxt, 1 an
Shoveer Froductioa Times Hore is a sentence of 12-point text +
Experience at Xerox with prototvpe work  |8-point text 1
stations has shown shorter prnduntion?mu and - poin H
thus lower costs, a3 a function of the peroentage  24-pO1Nt tex z
of use of the workstations. The following N [+]
=quation can be used to express this: 3 6_ tt t ;
s = point text. = ; -
' Sl =1 o s Sac tive etho dimy vl
= = T+ e it : e
= o

*?Image source: Left, Right

3 Building User Interfaces | Professor Mutlu | Lecture 08: Designing for the Web & Desktop


https://ga1.imgix.net/screenshot/o/103501-adobe-illustrator-cc-1461146876-8874757?ixlib=rb-1.0.0&ch=Width,DPR&auto=format
http://www.speakeasysolutions.com/blogimages/word2007template2.png

Messages File Edit View Buddies Window ) @ Mon 9:41AM Q.

Emily Parker 01:01

bl il bt bialt..
tsenercom

0o v 1 Mot Basch Escages - Jetusttar :
Kitchen remodel

JETSETTER 2 ¥oe Tropical vacation ideas

operves K

Toiyabe owhide Mountain -
Nations Forost R oun « Matthew Reiff Details
Study Aves

p Ouatinat G e Regater - Carson’s birth...

Airteb ho
Brian Ingram  9:41 AM Look inmo Lamad Beach, Thadand
11 HOT BEACH BSCAPES Py 2
Best surfabily jozz tro You three gonna make it back for dinner? sk Creisty ab
NoionstFoest You've ever heard. Am . Reference for Loe Check with Gra
Ganit :
W "

Mwwf:'h Sta | o Aaron Grave... Yesterday

9 It's 269 miles to Vegas.
June 2014 We'v gotaultank of Comtractor meeting

National Park
Wed 4

Tropical vacation... NS

Surdyy

EunaKwon  Yesterday 0 - .
@ oo ot - g
7:30 AM W time of. -
3 Miami conference notes

i e
Gym J ™. IvyCalhoun  Yesterday
)
Py

Ay
8:30 AM Tomorrow we'll be back in
Call with your neighborhood for.

0:41 AM — . Lands:

Jason Bettin... Ye caping
ot in.... Beautiful all around. :
Forest 10 AM 10AM 10AM ﬁ tin... Yesterday

ing on new frames—
WWDC Keynote WWDC hands-on labs. | Q3 resource planning Jveg onnow frames

what do you think of th
Moscone Center West South conf. room % ia condor.

‘We saw whale spouts and a Californi .
Thought  found a starfish, but | was corrected. NYC dining great...
: s

Lunch

Tyson Edwar... Yesterday Now they call them sea st .
o '8 5= T Y

Natalia Maric  Yesterday m-budding activities
LM Oh, I'm on 21st Street, not C vorsday »r manert T1 Mot Beach Escapes - Jetsetier

Ellie softball game 1:30 PM Giants gai o1t Avande. % J SUN 4+ SAND f Q ’

oM Intorview QA candi... | 5 p Where to Stay

" Story idea

Review Ul Prep for Stump the th - -

Eris Soacs 11 Hot Beach Escapes »

Call with accounta. 4PM 4PM Local ramen joints

Woaklytoam moeting Review round 21 Wednesd

Ello softballpractice 530PM ; R Cuitar specs
Theater - pick up s

6PM
tickets at Will Call

Dinner with team
25 Lusk
Things to do before I'm 40

Santa Barbara Potential dog mames.

- | Baking soda wolcano

MONIaEE " BeR2OA®T AN

3 Image source: Left, Right

® Building User Interfaces | Professor Mutlu | Lecture 08: Designing for the Web & Desktop


https://ga1.imgix.net/screenshot/o/103501-adobe-illustrator-cc-1461146876-8874757?ixlib=rb-1.0.0&ch=Width,DPR&auto=format
http://www.speakeasysolutions.com/blogimages/word2007template2.png

24

Hotly Potter

CHAMBER OF
SECRETS

Bost New Mystories & Thillors

PBEVONG CARTH

‘. FutoTei oa

FOOUFalIRORROMOAD

?Image source: Left, Right

20Building User Interfaces | Professor Mutlu | Lecture 08: Designing for the Web & Desktop


https://support.apple.com/library/content/dam/edam/applecare/images/en_US/osx/el_capitan-mission_control.png
https://www.howtogeek.com/thumbcache/2/200/1259fc95b5309894c0043cbcb136c823/wp-content/uploads/2017/08/vd_top.png

Window Structures®®

Windows bring together dedicated panes in different configurations.
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Menus?’

Definition: Menus list all the functions of the an application. Menu

lists serve educational and reference purposes.
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Toolbars, Palettes, Sidebars, & Tooltips?®

Definition: Toolbars, palettes, stdebars, and tooltips tacilitate (visual and
manipulation) access to frequently used functions.
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Tool Palettes?®®

Definition: Tool palettes provide advanced controls for a particular
function rather than frequently accessed functions.
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Pointing3°

Definition: Pointing on an application canvas enables a range of
advanced capabilities for direct manipulation.
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In-Class Activity 1: Desktop Application Deconstruction
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Designing for the Web
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Desktop Applications vs. Websites

Desktop applications: Dynamic, persistent screens and supporting
components that enable users to perform complex tasks.

Webpages: Interconnected pages with aids that help users navigate
and access a large body of content.
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Web Applications?!

Definition: Single-page applications (SPAs) provide the functions of
a desktop application on a webpage following the conventions of

desktop applications.

Documentol

Correspondencia

= . libri (C ) v v - Av [+ A9 s=dolisilolse A ? s I
[ Calibri (Cuerpo] 12 A~ Av A% : = = 24| 9 AaBbCcDdEe || AaBbCcDdEe  AaBbCcDc y L@
Pegar N K|S ~abeX; x| A~ 2+ A~ [E]= =S - . Normal Sin espaciado Titulo 1 Titulo 2 Panel de
- 2] estilos
Pégina 1 de 1 0 palabras 0¥  Espafiol B = = = . + 159 %

' Tmage source: Left, Right

81 Building User Interfaces | Professor Mutlu | Lecture 08: Designing for the Web & Desktop

Google Docs vs. Word - Saved to OneDrive

We ran into some frustration out of the gate when we went to create a header.
Whereas Google Docs intuitively placed this feature under its Insert menu, Word
treats headers and footers like they’re already present in a blank document. A quick
help search reminded us they can be revealed from the View menu: View > Header
and Footer. Word gives you far more control over headers with an entire ribbon of
tools that let you add page numbers, date and time and pictures to it and designate
on which pages it appears.

Unlike Google Docs, Microsoft Word does have an actual column feature, which can be
found under its Format menu. However, it's designed to flow paragraph-heavy text
from one column to the next, as would in a newsletter. It’s less than ideal for
something like a resume that intersperses short blocks of text and bulleted lists.
Because of that, we opted to again use tables to give us better control over the layout.

The first major difference you'll notice from Google Docs is Word offers a head-

ven ways to create Tables, including drawing them freehand and a couple
that are only relevant if you're importing Excel data. The Graphic Grid is the most
straightforward method and the most similar to Google Docs tables function. You just
click the table icon under the Tables tab and in the drop-down grid, select number of
rows and columns you want.

Once you've entered text into the appropriate cells, you can format the table by right-
clicking in a cell and selecting Table Properties. Where Google Docs contains

Michael Ansaldo

VIEW Q EDIT IN WORD
= = =1 2 Find
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Primary Navigation Aids3?

Definition: Primary navigation aids take the form of menus/
menubars and reflect the major areas or sections of a website.
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Secondary Navigation Aids

Definition: Secondary navigation aids provide comprehensive links
to specific content on the site as fat navigation, lefi-hand navigation,
footer navigation, etc.
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How do we get home?

A key problem in complex sites is to get back to previous pages or
other pages that are higher in the navigation hierarchy. Breadcrumbs
and hierarchical lists are solutions to this problem.
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Organizing Page Content: The Fold>3

Definition: The fold is the dividing line
between the area that is visible when a
page first loads and the remainder of
the page.

3 Image Source

86Building User Interfaces | Professor Mutlu | Lecture 08: Designing for the Web & Desktop

1) T

ABOVE ABOVE
THE FOLD THE FOLD
— THE FOLD — — THE FOLD —
BELOW BELOW
THE FOLD THE FOLD

U \


https://s3.amazonaws.com/ceblog/wp-content/uploads/2017/06/23105219/the-fold-of-a-webpage.png

34

i : N
Above the fold -----===--- First screenful: About 57% of the time was spenthere | |
- Second screenful; About 17% of the time was spenthere | ~====emeemna-d !
Below the fold — Third screenful: About 7% of the time was spent here

3Image source: Left, Right

37

About 74% of the
time was spent in
the top two
screenfuls of
content.

WHERE WE SPEND TIME READING

TOP OF PAGE

DIGITAL FOLD

65.7%

OF ENGAGEMENT
BELOW THE FOLD

END OF CONTENT

ENGAGEMENT

W Data from 1 million visitors on 10 publishers over a 24 hour period
LOW HIGH


https://pbs.twimg.com/media/Duo_EkHUUAEIo8Y.jpg
https://pbs.twimg.com/media/ByeJVizIYAEMHcs.png

Organizing Page Content: Fitting It All in°

Large volumes of content is either broken into discrete pages
through pagination or incrementally loaded through nfinite scroll.
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Search

Definition: Search, an alternative to page navigation, provides users
with listings of content based on a search query.
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Faceted search helps users narrow down a search once results are

returned based on a simple query by providing functions to sort and

filter the results.

V) Y| 0 & yelp.com

Em|
m Find Restaurants

Near South Campus, Madison, WI

< | © ol 8

% - Customer Service ~

Available 24/7 at (800) 927-7671 M
ore

o & g

Free Shipping, Free 365-day Return policy, & 24/7 Customer Service. Learn

Madison, WI > South Campus

Sort By Neighborhoods Distance
Recommended South Campus Bird's-eye View
Highest Rated Orchard Ridge Community Dri\l/ing 6 T'i')
Most Reviewed ) Biking (2 mi.)
Capitol Walking (1 mi.)

Midvale Heights Community Within 4 blocks

More Neighborhoods

All Results

1. Asian Noodle

B3] 3 reviews

Noodles

l“ Restaurants v ?ﬁ' Home Services Vv & Auto Services Vv

Best Restaurants near South Campus, Madison, WI

=5 All Filters $  $$ 93¢ $9%$ (D OpenNow = ek Delivery

More v / Write a Review H For Businesses

Showing 1-30 of 165

il Takeout  Good for Lunch

Price Features Category
$ &2 Delivery Sandwiches
$$ @ Takeout American (Traditional)
$$$ (9 Open Now 11:19 AM Pizza
$$$$ Take-out Mexican
More Features More Categories
< Mo' Map Redo search when map is moved

(608) 467-6210 @

902 Regent St @ %dison

South Campus W Johnson St
09% ©

®

Park Si

3
QO
A,
0,
%

1S4ed S

&

Map data ©2019 Google = Terms of Use

€] Building User Interfaces | Professor Mutlu | Lecture 08: Designing for the Web & Desktop

Zapposé

IELS @-

Women Men Kids

Running Shoes
5727 items found

Narrow Choices

Gender

Women (2725)
Men (2109)
Boys (658)
Girls (653)

Product Type

Shoes (5626)
Clothing (97)

Bags (3)

Sporting Goods (1)

Brand

Search Brand

[[]1361 Degrees (30) '

[[] Acorn (3)

[] adidas (10)

[[] adidas by Stella
McCartney (3)

Q. running shoes

SEARCH

Departments Brands Sale

Do these items match what you were searching for? YES NO

Q79 Q75 QO 26

Newton Running Newton Running Newton Running
Distance 8 Gravity 8 Fate 5

$155.00 $175.00 $140.00

Customers Who Searched This Also Bought

& MY CART

Sign In / Register

SortBy  Relevance v

Q19

Newton Running
Distance 8
$155.00




In-Class Activity 2: Web Application Deconstruction

Image Source
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https://www.amazon.com/

@ E:llgét your address Best Sellers Customer Service New Releases AmazonBasics Today's Deals Whole Foods Gift Cards Free Shipping Registry Sell Coupons #FounditOnAmazon Prime Day is October 13-14

Toys & Games  Kids Gift Guide  Shop Toys by Age™ Shop Top Toys~  Shop by Category ©  Shop by Brand~™  Shop by Character~  Save on Toys

FEATURED BRANDS

Baby Alive LEGO

Barbie Little Tikes

Beyblade L.O.L Surprise!

Disney Melissa & Doug Y

Fisher-Price NERF Ejﬂ G

Funko Osmo

Gund Play-Doh

Hatchimals Playmobil

Hot Wheels Playskool

Kidkraft Radio Flyer

Learning Resources

: Ravensburger LEGO Mattel NERF
Shop now Shop now Shop now
g % G h . - N Lo Lo a1 Lo a1 Loy A ———
Play Vehicles (e = 2 L) b L e e I Y
Preschool Crayola Reusable Cloth Kids Face Mask Set, HOZZQ DIY Halloween Party Supplies PVC 3D Play-Doh Modeling Compound 10 Pack Case of LeapFrog 100 Animals Book
Bikes, Skates & Ride-Ons Halloween Decorative Scary Bats Wall Decal Wall... Colors, Non-Toxic, Assorted Colors, 2 Oz... YOV WYY 18,031
Hobbies AR A HTY 18 Yo e ¥ ¥ vy 1,800 Y AR 12,356 $9.47 - $59.99
$21.59 - $47.99 $11.99 $7.99 - $22.99

Novelty & Gag Toys
Action & Toy Figures
Building & Construction W W
Toys
Baby & Toddler Toys

Collectible Card Games

—

Dolls & Accessories

Dressing Up & Costumes

Musical Instruments

Party Supplies

Pretend Play

Puppets & Puppet

Theaters LEGO City Advent Calendar 60268 Playset, Tara Toys Ariel Necklace Activity Set - Amazon The First Years Stack Up Cup Toys SunWorks Heavyweight Construction Paper, 9 x
Includes 6 City Adventures TV Series... Exclusive Yo Y Yo Yoy 28,092 12 Inches, Black, 100 Sheets
WA AR 122 R AT 16.371 $3.99 - $16.99 W R r 5.228

Link to Google Drawings
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https://docs.google.com/drawings/d/19jzdsmOw3LIgR4JCxiP_mJQkz9uVzM16eZincldH824/edit?usp=sharing

What we learned today?

— A brief history of user intertaces
— Platform-specific design

— Designing for the desktop

— Designing for the web
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