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Goal 1
Build websites that suit the needs and abilities of users

To accomplish a goal, users must
execute an operation and
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Computers: Tools for Calculation

ASSUME CS:CODE, DS:DATA
DATA SECMENT
LIST DW 2579H,0A500H,0C009H,01594, 0BS00H
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
AGAIN: MOV AX, [SI]
SHL AX,01
JC NEG
INC BX
JMP NEXT
NEG: INC DX
NEXT: ADD 81,02
DEC CL
JNZ AGAIN
MOV AH, 4CH
INT 21H
CODE ENDS
END START




1963: First Graphical User Interface
lvan Sutherland s CAD software Sketchpad
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1968: Interaction devices for computer use.
Douglas Engelbart’s mouse




Direct Manipulation Properties

1. Objects are represented visually

2. Actions are rapid,
incremental and reversible

3. User interacts
directly with object representations
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Direct Manipulation Properties

1. Objects are represented visually

2. Actions are rapid,
incremental and reversible

Move to trash Resize

3. User interacts
directly with object representations




s this direct manipulation?
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s this direct manipulation?

Not direct manipulation Direct manipulation
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Why can Direct Manipulation be good?

1. Objects are represented visually

2. Actions are rapid,
incremental and reversible

Move to trash Resize

3. User interacts
directly with object representations




Why can Direct Manipulation be good?

There are visible actions There is visible feedback
the user can execute the user can evaluate
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Why can Direct Manipulation be good?

There are visible actions There is visible feedback
the user can execute the user can evaluate

Direct manipulation interfaces are usable

because they have executable actions and evaluate-
able feedback to achieve a goal




Affordances



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?

Perceived Affordance

Signifier

Feedback

Affordance

Sitting

Flat part at knee-height
Back panel for support
Possibly sturdy cans?

Test sitting on it.

NOT sitting



Affordance: What can do you with this?

- ™ Perceived Affordance Pull
Signifier A handle you can grasp and yank
Feedback Yanking it
Affordance NOT pull (push)




Affordance: What can do you with this?

Perceived Affordance Push
Signifier A handle you can lean your weight onto
And push
Feedback Pushing it depresses the handle

Affordance Push



Affordance: What should do you with this?

Perceived Affordance Put paper in it
Signifier Paper sized hole
Feedback None.

Affordance Bottles and cans




De5|gn direct manipulation interfaces by signaling
affordances with signifiers users can perceive

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




What signifiers do these Uls use
to sighal affordances?



What are the signifiers of affordances?
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What are the signifiers of affordances?
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What are the signifiers of affordances?
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What are the signifiers of affordances?
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What are the signifiers of affordances?
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De5|gn direct manipulation interfaces by signaling
affordances with signifiers users can perceive

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




Implementing
Direct Manipulation
Interfaces



Direct Manipulation Properties

® ® [ counter.html

< C @ file:///Users/lydiacr

1. Objects are represented visually
2. Actions are rapid, Click

incremental and reversible

® ©® [ counter.html

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

3. User interacts
directly with object representations



What will this do when you click it?
HTML ©  ©® Y counter.html

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

< >

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

Counter (0)



Add Click events with JQuery

® © [ counter.html

id="counter" class="btn btn-primary">Counter (0)</ < C O files/JjUsers/lydiact

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"></




How do we attach an action to the button?
HTML

< >

® ©® 'Y counter.html

& C'  ® file:///Users/lydiact

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

Counter (0)

© @ ' counter.htm X

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

(document) .ready(function(){ '
("#counter").click(function(){ This page says:

alert("foo")

Counter (0) foo




How do we increment the counter????
HTML

< >

® ©® 'Y counter.html

& C'  ® file:///Users/lydiact

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

Counter (0)

© @ ' 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?

@ ©® 'Y counter.html

& C'  ® file:///Users/lydiact

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

JavaScript

26 (document) . ready ( function(){ Get the button text: “Counter (0)”
27 ("#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:")")

})
})



How TO increment the count?
HTML

@ ©® 'Y counter.html

& C'  ® file:///Users/lydiact

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

JavaScript

42  var count = 0 Create a model of the data separate from the HTML

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

}

(dogg’g‘égsgt (ri(a)ﬁz,(c;“”“io””{ 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

Bad JavaScript Good JavaScript

(document) . ready( function(){ var count = @

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

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

}

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

(document) . ready(function(){

var number - 1-matches[1] setCount(count)

var incremented_number - number 1

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

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

})
})




Direct Manipulation Properties

@ ® 'Y 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

9. Uwi>li

4: Oscar

3. User interacts 5 Greed
directly with object representations span «f

8: Stanley




How to NOT implement this?

-

©  ©® [ todo.html X

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

~

28 class="header"> NAMES </ 1> People Party Planning
29 >Phyllis</ > Committee
30 >Angela</ >
3 >Dwight</c 1> 1: Phyllis
3 >0scar</c > 2: Angela
>Creed</ > 3: Dwight
>Stanley</c > 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
i 3: Dwight
DI ¢ 4: Oscar
"Michael", 5. Grood
"Kevin", 5. Pam
e 7:Jim
] 8: Stanley
var listl [] 9: Mlchz.ael
10: Kevin

11: Kelly




Step 2. Create a function that updates the
view with new data

©  ©® Y todo.html X
var names C' @ file:///Users/lydiachilton/Documents/hw4/todo.html
"Phyllis",
"Angela",
"Dwight", People Party Planning
"Oscar", Committee
"Creed",
"Pam" 1: Phyllis
] 2: Angela
var listl - [] 3: Dwight
4: Oscar
) 5: Creed
function makeNames (names){ 6: Pam
("#names") .empty() .
$.each(names, function( index, value ) { 72 dim
8: Stanley
9: Michael
10: Kevin
11: Kelly




Step 3. On page load, create view

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

IIPamII

]

var listl - []

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

});

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

©  ©® [ todo.html X

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

People Party Planning
Committee

: Phyllis
: Angela
: Dwight
: Oscar

: Creed

: Pam
:Jim

: Stanley
9: Michael
10: Kevin
11: Kelly

00N O A WN =



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

©  ©® Y todo.html X

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

People Party Planning
Committee

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

1: Phyllis
2: Angela

( "#teaml_label" ).droppable({ 3: Dwight

drop: function( event, ui ) { 4: Oscar
5: Creed

6: Pam
7:Jim

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




171 var names - [
172 "Phyllis",
173  "Angela",
174  “Dwight",

175 "Oscar",
176  "Creed",
177  "Pam"
178 1]

179 var listl = []

setCount(count)

1
182  function makeNames(names){
o 183 ("#names") .empty()
SR el 184 $.each(names, function( index, value ) {

| 185
44  function setCount(count){ 186 }):
45 ("#counter").html("Counter ("+count+")") 187} '

6} 188

! 189

) setCount(count) 191 makeNames (names)

‘ 192

. ("#counter").click(function(){ 193 ( "#teaml_label" ).droppable({

2 count - count 194 drop: function( event, ui ) {

}
})

S C

S

});

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

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

n Pamll

1

var listl = []

var count 0

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

x

(document) . ready( function(){ ®0® /[ wodohm
makeNames (names)

W N

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

( "#teaml_label" ).droppable({ People Party Planning
drop: function( event, ui ) { Committee

iUttt U UTUN

N WUN

& 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",
5 "Oscar",
var count 0 176  “"Creed",
1 7/7 IIPamII

. 78 1
function setCount(count){ 179 var listl = []

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

} 182 function makeNames (names ) {
18 ("#names" ) .empty()

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

setCount(count)

("#counter").click(function(){ 3
count count ]I 90 (document) . ready( function(){ ®0® /D todohm
setCount (count) C makeNames (names)

}) ©® @ [ counterhtml 193 ( "#teaml_label" ).droppable({ People Party Planning
= drop: function( event, ui ) { Committee

x

W N

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

iUttt U UTUN

N WUN

& 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™§
E "Oscar",
var count 0 176  “"Creed",

n Pamll

) 78 1
function setCount(count){ 179 var listl - []

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

} 1 function makeNames (name®){
83 ("#names") .empty()

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

setCount(count)

("#counter").click(function(){ -
count count 9¢ (document) . ready( function(){ ®0® /D todohm

setCount(count) makeNames (names )

}) ©®  ® ' counterhtml E ( "#teaml_label" ).droppable({ People Party Plarring
19 drop: function( event, ui ) { Committee

& C @ file:///Users/lydiact 195 1: Phylls
J0 2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam
7:Jim
8: Stanley
9: Michael
10: Kevin
11: Kelly

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

Counter (0)



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

var names L
"Phy1Lig?”,
"Apg€ia",
Powight",
"Oscar",
var count 0 5 "Creed",
1 7/7 IIPamII

) 78 1
function setCount(count){ 179 var listl - []

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

} function makeNames (fhames){
83 ("#names") .emprty ()
(document) ready(function( ){ $.each(names, Function( index, value ) {

setCount(count) 186 H;

("#counter").click(function(){ -
count count 9¢ (document) . reafly ( function(){ ®0® /D todohm
setCount(count) makeNames (I es )

}) ©®  ® ' counterhtml E ( "#teaml_label" ).droppable({ People Party Plarring
19 drop: function( event, ui ) { Committee

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)



summary



Direct Manipulation Properties

1. Objects are represented visually

2. Actions are rapid,
incremental and reversible

Move to trash Resize

3. User interacts
directly with object representations




Signal affordances with signifiers the user can
percelve

NOT this

.
Al

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 are usable because

they suit the 7 stages of action

There are visible actions
the user can execute

® ' todo.html

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

People Party Planning
Committee

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

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

BRIDGE OF EXECUTION

COMPARE
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There is visible feedback
the user can evaluate

People Party Planning
Committee

1: Angela 1: Phyllis
2: Dwight

3: Oscar

4: Creed

5: Pam

6: Jim

7: Stanley

8: Michael

9: Kevin

10: Kelly



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

©®  ©® [ counter.html

42 var count 0

(document) . ready( function(){
("#counter").click(function(){ s
alert("foo") 46 }

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

(= C  © file:///Users/lydiach

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

Counter (0)

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

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



