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Questions

To ask questions during class:

» Go to slido.com and use code #2938904 or
direct link or scan QR code

Oiff.;

-jl:_-'l- Syl

& “’ﬁ

» Anonymous

» Twill monitor during class
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https://www.slido.com/
https://app.sli.do/event/uifZz8g94Qqi7LqW9TYqXk

Today's Agenda

» 'Topic overview: Authoring & end-user programming

»  Discussion: Group discussions
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Cyper et al., 2010, No Code Required: Giving Users
Tools to Transform the Web
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https://search.library.wisc.edu/catalog/9910093377002121
https://search.library.wisc.edu/catalog/9910093377002121

What is end-user programming?

Definition: "'Activities and tools that allow end-users—people who are not professional
software developers—to program computers," specifically "tools to create or modify
software artifacts (descriptions of automated behavior) and complex data objects without
significant knowledge of a programming language.'!

Academic definition: '""End-User Development can be defined as a set of methods,
techniques, and tools that allow users of software systems, who are acting as non-
professional software developers, at some point to create, modify or extend a software

artifact.'"?

'Wikipedia: End-user development

2Lieberman et al., 2006, End-User Development: An Emerging Paradigm
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https://doi.org/10.1007%2F1-4020-5386-X_1
https://en.wikipedia.org/wiki/End-user_development

Why do end users want to program¢

1. Customization: Adapting complex services to individual needs and circumstances. E.g.,
setting up voice mail, connecting systems.

2. Automation: Creating routines to perform recurring tasks. E.g., paying monthly bills,
recording a TV show.

© Human-Computer Interaction | Professor Mutlu | Week 13: Seminar: End-User Programming



Approaches to end-user programming
1. Scripting

2. Structure editors

3. Visual programming

4.  Programming by demonstration

5. Sloppy programming
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Scripting

Definition: "Scripting languages approach end user programming by still using a
programming language, but by making that language simpler and easier to use. To
accomplish this, they may restrict their solutions to a limited domain — such as spreadsheets
or Web pages — and offer only limited power within that domain."’

3 Cyper et al., 2010, No Code Required: Giving Users Tools to Transform the Web
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What are some examples?

Mission of Chickenfoot:* "'a user should not have
to view the HTML source of a Web page to
customize or automate it."

Chickenfoot Script Editor

DR = R x

‘ @ Google Icon Search

f -

¢ Add a button to Geoogle Image Searzch
-

* that limits the search

4 small CGIF images.

~ ",'

=)

functicon delcenSeazch() {

var tbox = find('tex

tbox')

var text = tbhox.element.value

entexr('all o
pick('small’
pick('GIF")

click('search button’

var button = new Butten('

insext |

2

< |

“ Miller et al., 2010, Rewriting the web with Chickenfoot
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Google Icon Search
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[[] Resizable Text Boxes

Triggered when
http://images.google.com™



http://up.csail.mit.edu/other-pubs/rewriting-web-with-chickenfoot.pdf
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Structure editors

Definition: An approach to making scripting languages easier, 'where the end user creates
commands by selecting words from menus, and the editor guarantees that only legal
combinations of words can be selected."”

> Cyper, 2010, End user programming on the Web
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What are some examples<°

[ NON ) |# BatchRenameFiles
O 5 ® » | N >
Library Media Record Step Stop Run
m Yariables Ci Namf e v £ Get Selected Finder Items X
'l‘ébrcarly . £ Get Folder Contents Results Options
alendar : ; = 2

B Contacts O . o Save your Remind yourself to put Mute my Android

3¢ Developer @ Get Specified Servers v £ Rename Finder Items: Replace Text X h d - h I

e = Instagram photos on sunscreen when evice when | get to

. Label Finder Items Replace Text s . . .

B Fonts B Mourt Disk Image cpace T the UV Index is high the office & turn on

@ Internet L Move Finder Items Find:  Screen Shot in full name Ignore Case to Dropbox 5

% vai . vibrate

. - : l:oveAT-lnder Items to Trash Replace: Image ‘ ' ‘ ‘ A ' . ' ‘ . '

@ Music E N:xDif::age Example: oy Iphenemod / y mayallama oF ' v joff d

:‘ gy [ New Folder Results Options

=g Photos ) £ Open Finder Items

@ system K Reveal Finder Items

/Te?<.t. £ Set Application for Files

¥ Utilities K Set Folder Views ‘o
L Rename Finder Items
This action changes the names of the Finder items passed into it. Log Duration

Input: Files/Folders
It: Files/Fold H H B e -
Result: Fles/Folders Receive an email if Set my Android's Clear skies
Copyright: Copyright © 2004-2012 Apple Inc. All M in i
rights reserved. there W||| be rain in xZ';[)Aazer to the tomorrOW? Get an
our area tomorrow stronom . . .
y : y iOS Notification
g & = | Picture of the Day
solomakhin ' TEII X mikesech ack @ oy alexander &1 W

®Tmage sources: Left, Right
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https://www.idownloadblog.com/2018/11/21/cool-things-mac-automator-tutorial/
http://www.toucanstar.co.uk/blog/2015/july/08/get-automated-and-integrated-with-tools-more-tools-and-even-more-tools/

Visual programming

Definition: A "visual programming
language (VPL) is any programming
language that lets users create programs by
manipulating program elements
graphically rather than by specifying them
textually.'"’

| £ Scratch Project Editor - Im... % | =+

Hello, world!
(99
=

o

X: 188 y: 180

New sprite: '@ / & £ 8

"Wikipedia: Visual programming language
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What are some examples?®

e e Alfred Preferences
-
> ol
a o - 0 © :
v — N Fi © Jefi Xodosky
General Features Remote Powerpack Usa Hel Update = 7 = i
pe 9, t po " = < & )b NI-DMM Acguire And__gh Multiple Samales * | + em m Document |
i Simple To-Do List |7 RN m st | @ |2, IE, + 200% v ||Editicon ||y | Name | 1-DNM Acquire And Graph Maltipis
se "t e DAt N | type
a Amazon Suggest
ot v Canvas
esigne:
> NI-DMM Acquire Ang Gragh... Width 2000 Heght | 1600

Getting Started - Hotkeys = - m -
ting Starte acquire multiple measurements and display in a waveform graph. Refer to the panel to see the results.

¥ Run behsvior

)
|

Getting Started - Keywords {query}.txt Added task to {...

poven
(1]

= &) Run locas © LabViEW editor
#~ Google Suggest | =] ™ Separte windaw
5. This filter is A
- - s ppend to File Post Notification
Az Should | watch this movie? set so that if v Vindow
QK X € YW"; entered a 6. The Append To File 7. The Post Notification vt
to-do item, it Panel title
g output appends the to- output lets you know
Simple To-Do List should follow do text (moved into a that the task has been S
| Examples this green path variable called *todo" in added through the Tale content Ematy v
&append to the the orange object) to Notification Center. N
appropriate list. the appropriate list. Resize All directions v
Keyword 2. The Arg/Var List Filter Menu +
utility moves
1. This object sets the your task (the 3. The List Filter input Allaw user 10 clase windaw
keyword you use to start lets you select (from the ¥ Aliow user to minimize windows
adding a new task to options you set in this
o " uery).txt
your to-do list. Type ‘todo® until it's object) which to-do list {query} .
*todo" followed by your needed later in 10 add the task to. w Pragramming assistance
task (e.g. “todo bake a the green path. (Following the green - =
cake®) path) reate panel reference
4. Using "vtodo® 8. This filter is Open File S Pandod
keyword and selecting a set 5o that it
list opens the specified there's no to-do 9. The Open File action Tab order
t0-do list instead. tuot; It should opens the list specified T
(Following the blue path follow this blue in the yellow List Filter B
as there is no “task” path & open the object. 1 Messuement Type
variable appropriate list. 2 Range
3 Resolision [Digits)
4

Sample Cor

Measurements

1. Open a session to the DMM.
2. Configure the Function, Resolution, and Range.

3. Configure the DMM to acquire multiple points.

4. Initiate the DMM, and return the reading array to the user.

c_rl el H thn DVAARA

Help |+ | —

Buid Quevs | Errors and Wamings

®Image sources: Left, Right
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https://www.youtube.com/watch?v=3Kj5mJ0GmLk

Programming by demonstration

Definition: Programming by demonstration (PBD) is an innovative paradigm that can
enable novice users to build a program by just showing a computer what users do.™

1°Cypher, 1993, Watch what I do: Programming by demonstration
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https://www.google.com/books/edition/_/Ggzjo0-W1y0C?hl=en

What are some examples "

Actions

v [E ) m Default Actions
v | Ana's

<

» Scripts
> Slice + save
v copy layer style
Copy Styles
) paste layer style

> clear layer style

v
v
v
v
v
v
v

» Copy Smart Folder

5 > R App lcon Template pleUp (ObjeCt-ll right—hand)
o » m U @ object-1: "middie"

USources: Right, Left
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https://www.mobomo.com/2017/06/how-to-automate-photoshop-to-improve-your-workflow/
https://www.youtube.com/watch?v=_CUSX1GhjuA



https://www.youtube.com/watch?v=4mml_6Dw7kU



https://www.youtube.com/watch?v=bQP1GYbda5I

Sloppy programming®

Definition: The essence of sloppy programming is that the user should be able to enter
something simple and natural, like a few keywords, and the computer should try everything
within its power to interpret and make sense of this input.

An example

User types “left margin 2 inches” in a sloppy command-line interface for Microsoft Word

InchesToPoints(2)

ActiveDocument.PageSetup.LeftMargin

BLittle et al., 2010, Sloppy programming
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https://www.sciencedirect.com/science/article/pii/B9780123815415000158

What are the benefits of this approach?

1. No punctuation or grammar requirements; the user can be sloppy
2. No requirement to follow particular syntax or method (InchesToPoints()) invocation

3. No need to know property names (LeftMargin) or which object (ActiveDocument) the
property belongs to

4. The use of pure text is intuitive, universal, and very easy to use
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Sloppy web command-line interface'

Fle Edt Vew Go Bookmarks Iooks Help
@- -8 O N G repiiwm.goge ¥| © o [[Cl
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“1ittle & Miller, 2006
> Miller et al., 2008
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Discussion Format

»  Group discussion ~15 minutes
» Separate to 9 groups randomly
» Discuss with your group members

» Take notes in the shared doc— pick your group number

» Summary from each group & discussion ~15 minutes
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https://docs.google.com/document/d/1NZATSgNFy2V_RK75kdPB5C0JHJ03XY0UqeYr_TJinaQ/edit?usp=sharing

Discussion Questions

» What authoring/end-user programming tools do you use?
» What are strengths and weaknesses of this approach?
» What are opportunities and challenges do you see in this space?

» What external resources did you find?
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