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Users interact with a system
to accomplish a goal
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To accomplish a goal,
users must execute an operation
and evaluate the result

PERCEIVE
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The designer must know the users’ goals
and create interactions to help them execute and evaluate it.
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Originally, Execution and Evaluation was slow

ASSUME CS:CODE, DS:DATA
DATA SEGMENT
LIST DW 2579H,0A500H,0C009H,0159H, 0B300H
COUNT EQU 05H
DATA ENDS
CODE SEGMENT
START: XOR BX,BX
XOR DX, DX
MOV AX,DATA
MOV DS, AX
MOV CL,COUNT
MOV SI,OFFSET LIST
AGATN: MOV AX, [SI1]
SHL aAX,01
JC NEG
INC BX
JMP NEXT
®EQ: INC DX
NEXT: ADD SI,02
DEC CL
JNZ AGAIN
MOV AH, 4CH
INT 21H
CODE ENDS
END START




Screens helped execute and evaluation. But...

The system did not match the users representation of the goal.



How was the first Graphical Ul different?

Execution/evaluation on a terminal Execution/Evaluation on a GUI

drawLine((0,0), (1,1))

Execution is direct and
the loop between execution and evaluation was fast.



Then:
Textual commands

Fri May 25 17:23:20 on tty
usmanf rm fUsersfusmansDesktops testh
usmany

Now:
Graphical User Interfaces
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What usability heuristics are important?



2. Match between system and the real world

The system should speak the users' language, with words, phrases and
concepts familiar to the user, rather than system-oriented terms.

|- Y Target System
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= ﬁ,‘ Start Menu
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@ 3 Program Files (64-bit)
Iﬁ:.;' Program Files (native)
= t?,' ProgramData
@ |3 <Publisher>

kﬁ?; InstallMate
e} Temp
@ k’_:-) Users
= Iﬁ:.;' Windows
f{' assembly (GAC)
t? Fonts
2 Help
2 Inf
5 System (16-bit)
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2] t? System (native)
2 WinSxs




5. Error prevention

Even better than good error messages is a careful design which
prevents a problem from occurring in the first place.

AutoSave @ - :

Art Club Interest Letter i

File Edit View Insert Format Tools Table Help All changes saved

Draw  Page
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6. Recognition rather than recall

- (2] -

Microsoft windows [Version 6.1.7601]
Copyright (c) 2009 Microsoft Corporation. All rights reserved.

[ |»

C:\Windows\system32>explorer.exe

Open Home Page

C:\windows\system32>

Start Without Add-ons

Create Shortcut
Delete

Rename

Properties

ey ; ] -

Processes: 52 CPU Usage: 50% Physical Memory: 47%




Direct Manipulation Properties

1. Objects are represented visually

2. Actions are rapid,
incremental and reversible

3. User interacts
directly with object
representations




Goal: Move file to trash.

1 Wh Ob' TN RSO W £, .. ... N —
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. ¥ DEVICES Name | Date Modified L L —
represented visua | |y? 2 oy o0 » [ 042808 Apr 29, 2008, 9:48 AM " Folder
@ iDisk » [ Flowchans Mar 19, 2008, 11:10 AM - Folder
- » L New Folder Mar 11, 2008, 12:39 PM - Folder
2 Wh t A t, . d SRS | » [l Nov 0B I Dec 2, 2008, 10:07 PM i Folder
id446_43_finish.bmp Nov 3, 2008, 5:43 PM Windo...Image
* a C Io n s a re ra p I ) T RARcHroR =i jd446_54_finish.bmp Nov 3, 2008, 5:50 PM Windo...image
. B Symphonyl Help document.doc Nov 3, 2008, 4:02 PM Word ...t (doc)
incremental and

reversible?

3. How do user interacts
directly with object
representations



Goal: Make circle bigger.

&t Share A
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represented visually?

2. What Actions are rapid,
incremental and
reversible?

3. How do user interacts
directly with object
representations



Goal: See stuff at the bottom on the list.

File Help

1. What ObjECtS dare L—-'——k——
represented visually? )

2. What Actions are rapid,
incremental and
reversible? A

m

3. How do user interacts |
directly with object
representations e




Goal: Multiply numbers in a Spreadsheet.

representations

H -
1. What Objects are Insert  PageLayout Formulas Data R
represented visually? Cut
Copy
2. What Actions are rapid, desis Format
incremental and SUM 2 X v fx =B2*C2
reversible? A B C D E F
1 .Erice .Quantig .
: 2 |Cookies | 2) 215[=B2*C2 |
3. HOW dO user |nteraCtS 3 |cecream " 4- 860. 1
. . . 4 Twinkies 3 350
directly with object  Tcare - 13
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Direct Manipulation Properties

1. Objects are represented visually

2. Actions are rapid,
incremental and reversible

Move file to... Resize Move viewport

3. User interacts
directly with object representations




Goal: Set an alarm on a 2003 cell phone.
s this direct manipulation? No.

1. Are Objects are

represented visually? Yes.

2. Are Actions are rapid,
incremental and
reversible?

3. Do user interacts
directly with object No.
representations?



Goal: Set an alarm on Google.
s this direct manipulation? No.

1. Are Objects are
represented visually? e

set an alarm for 11 a.m. pleased
set the alarm for 11 am ted

2. Are Actions are rapid,

incremental and No
reversible? 11:00...

XT1034 [] v

3. Do user interacts
dirECtly With ObjECt N O ) How to Stop Snoozing and Get Yourself Out of Bed
representations?



Goal: Set an alarm clock with on an iPhone.
s this direct manipulation? Yes.

1. Are Objects are

e
represented visually? Yes. =

4 Add Alarm
2. Are Actions are rapid, |
incremental and Yes.

reversible?

3. Do user interacts

directly with object Yes.
representations?




Goal: Set an alarm clock with Siri.
s this direct manipulation? No. But it’s awesome!

1. Are Objects are

represented visually? Yes. | T
2. Are Actions are rapid, , _10'-"4-1 or 1041
incremental and No. :ﬂ
reversible?

3. Do user interacts @

directly with object No.
representations?




Direct manipulation requires directly
interacting with object representation.

Not direct manipulation Direct manipulation Not direct manipulation

! & Wake me up in one hour »

i I'viz S8t an alarm for 10047 e

10 41




In the execution/evaluation model,
why is Direct Manipulation good?
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There are visible actions
the user can execute

There is visible feedback
the user can evaluate



Why is it important for the circle to have the
resize handles?

So users can perceive the correct affordances.

(So people can see what to do.)




Signifiers of Affordances

Helping people see what they can do,



Affordance: What can do you with this?

Perceived Affordance
Signifier

Feedback

Affordance

Sitting
Flat part at knee-height

Back panel for support
Sturdy wood

Butt indentation
Test sitting on it.

Sitting



Affordance: What can do you with this?
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Perceived Affordance Sitting

IRATIBETS,

o

Signifier Flat part at knee-height

Back panel for support
Possibly sturdy cans?

1H

Feedback Test sitting on it.

Affordance NOT sitting.
Looking awesome.



Affordance: What can do you with this?

Perceived Affordance

Signifier

Feedback

Affordance

Pull

A handle you can
grasp and yank

Yanking it

NOT pull
push



Affordance: What can do you with this?

Perceived Affordance Push

Signifier A handle you can lean on
and push

Feedback Push, depress handle

Affordance Push



Affordance: What should do you with this?

Perceived Affordance Put paperinit

Signifier Paper sized hole

Feedback None.

Affordance Bottles and cans




Design direct manipulation interfaces with
good perceived affordances.

Bad signifiers / wrong perceived affordances Good signifiers / correct perceived affordances




What signitiers do these Uls use
to signal affordances?




What are the signifiers of affordances?
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What are the signifiers of affordances?

H -
Insert Page Layout Formulas Data Re
X cut Calibri (Body) + 12
Y copy ~
Paste
Format
SUM 5 X Vv fx =sum(
A B C D E F
| 1 2| =sum(| .!
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What are the signifiers of affordances?

R —

File Help




What are the signifiers of affordances?

|_| CruzerDrive

O™ a v-

=N Date Modified . — Insert Page Layout Form
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Hover event changes (like highlighting)
often signify direct manipulation



Design direct manipulation interfaces with
good perceived affordances.

Bad signifiers / wrong perceived affordances Good signifiers / correct perceived affordances

| SUM T X v fx =sum(

A B C D
| 1 2| =sum(
' SUM(number1, [numbe il

A1




C @ file:///Users/lydiachilton/Documents/hw4/todo.html

Implementing e
Direct Manipulation ::=
Interfaces e

BUT FIRST...



Model, View, Controller (MVC)
Style Programming



When users interact with data,
How do we update the database?

© @ [ counter.html ©  ©® [ counter.html

< C @ file:///Users/lydiact & C' @ file:///Users/lydiachilt

|
Click



Create a Button in HTML
HTML ©  ©® [ counter.html

< C' @ file:///Users/lydiacl

id="counter" class="btn btn-primary">Counter (0)</

Counter (0)



Add JQuery and Bootstrap “libraries”
HTML

® @ [ counter.html

id="counter" class="btn btn-primary">Counter (0)</

< C' @ file:///Users/lydiacl

Counter (0)

rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap.min.css">

src="http://code. jquery.com/jquery-3.3.1.min. js"></ >
src="http://code. jquery.com/ui/1.11.4/jquery-ui.min. js"></




We attach a click handler
HTML

& C @ file:///Users/lydiacl

id="counter" class="btn btn-primary">Counter (0)</

Counter (0)

JavaScript

©® @ M counter.htm X

& C @ file:///Users/lydiachilton/Documents/hw4/counter.html
(document) . ready( function(){
("#counter").click(function(){ This page says:
alert("foo")

})




How NOT to increment the count?
HTML

& C @ file:///Users/lydiacl

id="counter" class="btn btn-primary">Counter (0)</

Counter (0)

JavaScript

(document) . ready( function(){ Get the button text: “Counter (0)”
("#counter").click(function(){

var html (this).html() Extract the data from from the text

var regéxp = /\(([")]1+)\)/;
var matches - regExp.exec(html); Cast to a number and add one
var number - 1-matches[1]

var incremented_number - number 1
= Replace the button text: “Counter (1)”

(this).html("Counter (" incremented_number ")")

})
}) Problem? State is stored ONLY in the UI.




How TO increment the count?
HTML

& C @ file:///Users/lydiacl

id="counter" class="btn btn-primary"></

Counter (0)

JavaScript

var count - 0 Create a model of the data separate from the HTML (the view)

function setCount(count){ _ .
("#counter").html("Counter ("+count+")") Create a function that can set the counter data to the view

}

(dog‘é’zggﬁ:{:izﬂﬁg“”c“on(){ When the page first loads, set the counter to 0

("#counter").click(function(){
count count
setCount(count) modify the data,

1) then update the view

When the counter is clicked,

)



Good Ul programming separates
the data model from the view and controller

Not MVC: Good (MVC):
data stored in Ul Data stored as a variable.
Ul generated from data

id="counter" class="btn btn-primary">Counter (0)</
var count 0

function setCount(count){

(document) . ready‘ funCtion( ){ (ll#counterll) . html("Counter‘ (II count " ) ||)

("#counter").click(function(){

var html (this).html() 4

(document) . ready(function(){
setCount(count)

var regéxp = /\(([")]1+)\)/;
var matches - regExp.exec(html);

("#counter").click(function(){
count count
setCount(count)

})

var number - 1 matches[1]
var incremented_number - number 1

(this).html("Counter (" incremented_number ")")

1)

})

1)



C @ file:///Users/lydiachilton/Documents/hw4/todo.html

People Party Planning
Committee

: Phyllis
: Angela
: Dwight
: Oscar
: Creed
Pam
»Jim

Implementing
Direct Manipulation

N oA WN =



Direct Manipulation Properties

©  ® ' todo.html

C' @ file:///Users/lydiachilton/Documents/hw4/todo.html

People Party Planning

1. Objects are represented visually

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam

2. Actions are rapid,
incremental and reversible Drag and Drop

3. User interacts o
directly with object representations span o

8: Stanley




How to NOT implement this?

-

©  ©® Y todo.html X

C  ® file://|Users/lydiachilton/Documents/hw4/todo.html

class="header"> NAMES </ > People Party Planning
>Phyllis</ > Committee
>Angela</ >
>Dwight</c 1> 1: Phyllis
>0scar</c > 2: Angela
>Creed</ 1> 3: Dwight
>Stanley</ > 4 Oscar
5: Creed
6: Pam
7:Jim
8: Stanley
9: Michael
10: Kevin

11: Kelly




Step 1. Create the Data Model

-

©  ©® Y todo.html X

C  ® file://|Users/lydiachilton/Documents/hw4/todo.html

var names
"Phyllis",
“Angela”, People Party Planning
"Dwight", Committee
"Oscar",
“Creed", 1: Phyllis
"Pam", 2: Angela
iy 3: Dwight
Pl 4: Oscar
"Michael", 5. Grood
"Kevin", 5 Pam
JKelly” 7: Jim
] 8: Stanley
var listl [1 9: Mlchz.ael
10: Kevin

11: Kelly




Step 2. Create a function that updates the

view with new data

var names
"Phyllis",
"Angela",
"Dwight",
"Oscar",
"Creed",

(1} Pamll

1

var listl = []

function makeNames (names){
("#names") .empty()
$.each(names, function( index, value ) {

I

@  ©® Y todo.html X

C  ® file://|Users/lydiachilton/Documents/hw4/todo.html

People Party Planning
Committee

2 Annpela |
3: Dwight

Draggable elements
7:Jim

8: Stanley

9: Michael

10: Kevin

11: Kelly




Step 3. On page load, create view.

var names
"Phyllis",
"Angela",
"Dwight",
"Oscar",
"Creed",

(1} Pamll

1

var listl = []

function makeNames (names){
("#names") .empty()
$.each(names, function( index, value ) {

I

(document) . ready(function(){
makeNames (names)

-

@  ©® Y todo.html X

C  ® file://|Users/lydiachilton/Documents/hw4/todo.html

People Party Planning
Committee

2 Annpela |
3: Dwight

Draggable elements
7:Jim

8: Stanley

9: Michael

10: Kevin

11: Kelly



Step 4. Attach an drop event to the drop target.
't should update the data, then update the view

@  ©® Y todo.html
C @ file:///Users/lydiachilton/Dacuments/hwd/tado himl

People Party Planning
(document).ready(function(){ Committee

makeNames (names) Drop target

( "#ppc_label" ).droppable({ 1: Phyllis
2: Angela

3: Dwight
4: Oscar
5: Creed
6: Pam

7: Jim

8: Stanley
9: Michael
10: Kevin
11: Kelly

drop: function( event, ui ) {




Step 5. What else do we need to do?

@  ©® Y todo.html x W\
———( e sersfiyeieehilton/Documents/hw4 /todo.html
People Party Planning
Drop target | ©°ommitee

Dttt 1. Pam I

2: Oscar 2: Anaela

3: Creed IIEEFII

4: Jim

5: Stanley Draggable elements

6: Michael

7: Kevin

8: Kelly




Good Ul programming separates
the data model from the view and controller

var names - [
"Phyllis",
"Angela",
"Dwight",
"Oscar",
"Creed",

IIPamll

1

var listl - []

var count ]

function setCount(count){

}

("#counter").html("Counter ("+count+")")

function makeNames(names){
("#names") .empty()
(document) ready(function(){ $.each(names, function( index, value ) {

setCount(count) };

("#counter").click(function(){
count count
setCount(count)
}) © @ [ counter.html

(document) . ready(function(){ ® 00 /[ todohtm
makeNames (names)

( "#ppc_label" ).droppable({
People Party Planning

drop: function( event, ui ) { Committee

X

C' @ file:///Users/lydiachilton/Documents/hw4/todo.html

& C' @ file:///Users/lydiacl

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam
7:Jim

8: Stanley
9: Michael
10: Kevin
11: Kelly

Counter (0)



Good Ul programming separates
the data model from the view and controller

var names - [
"Phyllis",
"Angela",
"Dwight",
"Oscar",

var count 0 "Creed",
IIPamll

. ]
function setCount(count){ var listl - []

("#counter").html("Counter ("+count+")")
} function makeNames (names){

("#names").empty()

(document) ready(function(){ $.each(names, function( index, value ) {

setCount(count) };

("#counter").click(function(){
count count (document) . ready( function(){ 00 /D tdonm
setCount (count) makeNames (names)

}) . . D counter.html ( #ppc_label ).droppabLE({ People Party Planning
drop: function( event, ui ) { Committee

X

C' @ file:///Users/lydiachilton/Documents/hw4/todo.html

& C' @ file:///Users/lydiacl

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam
7:Jim

8: Stanley
9: Michael
10: Kevin
11: Kelly

Counter (0)



Good Ul programming separates
the data model from the view and controller

van names - [
"Phy§lis",
"Ange L',
"Dwight™§
"Oscar",

var count 0 "Creed",
11} Pamll

. ]
function setCount(count){ var listl - []

("#counter").html("Counter ("+count:")")
} function makeNames (namef){

("#names").empty()

(document) ready(function(){ $.each(names, function\Nindex, value ) {

setCount(count) };

("#counter").click(function(){
count count (document) . ready(function(){ 00 /D tdonm

setCount(count) makeNames (names)
}) ! ( "#ppc_label" ).droppable({

X

C' @ file:///Users/lydiachilton/Documents/hw4/todo.html

People Party Planning
drop: function( event, ui ) { Committee

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam
7:Jim
COU nter (0) 8: Stanley
9: Michael
10: Kevin
11: Kelly



Good Ul programming separates
the data model from the view and controller

var names L
“Phyllig”,
IIAD,:_ La" .
pOwight”,
"Oscar",

var count ] "Creed",
IIPamll

. ]
function setCount(count){ var listl - []

("#counter").html("Counter ("+count+")")
} function makeNames (®ames){

("#names") .empty()

(document) ready(function(){ $.each(names, Function( index, value ) {

setCount(count) };

("#counter").click(function(){
count count (document) . reafly ( function(){ 00 /D tdonm
setCount(count) makeNames ([ines)

}) . . D counter.html ( #ppc_label ).droppabLE({ People Party Planning
drop: function( event, ui ) { Committee
=

X

C' @ file:///Users/lydiachilton/Documents/hw4/todo.html

C  ® file://|Users/lydiact

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam
7:Jim

8: Stanley
9: Michael
10: Kevin
11: Kelly

Counter (0)



summary



Direct Manipulation Properties

1. Objects are represented visually

2. Actions are rapid,
incremental and reversible

Move to trash Resize Move viewport

3. User interacts
directly with object representations




Signifiers help users perceive affordances

Bad signifiers Good signifiers

Signifier Handle that can be yanked toward you Signifier Handle that can be leaned on
Perceived affordance Pull Perceived affordance Push
Affordance Push Affordance Push



Direct manipulation interfaces help users
directly execute an action
and immediately evaluate feedback.

® ® ' todo.html

C @ file:///Users/lydiachilton/Documents/hw4/todo.html

People Party Planning
Comnmittee

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam

7: Jim

8: Stanley
9: Michael
10: Kevin
11: Kelly

There are visible actions
the user can execute

BRIDGE OF EXECUTION
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People Party Planning

1: Angela 1: Phyllis
2: Dwight

3: Oscar

4: Creed

5: Pam

6: Jim

7: Stanley

8: Michael

9: Kevin

10: Kelly

There is visible feedback
the user can evaluate



When implementing Direct Manipulation:

Create an object Add an event handler Modify the data,
in the view to respond to user’s actions  then update the view

©®  ® Y counter.html

var count 0
(document) .ready(function(){
("#counter").click(function(){

< C' @ file:///Users/lydiach

function setCount(count){
("#counter").html("Counter ("+count:+")")

alert("foo") }
1)

}) (document) . ready( function(){

setCount(count)

("#counter").click(function(){
count = count
setCount(count)

Counter (0)

It is important to separate the data (or model)
from the view and the controller.



