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Example: choosing a JavaScript framework
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oraging information

Vue.js Is Good, But Is It Better Than Angular

Or React?

by Mantra Malhotra / May 19, 2021 / 16 Comments / 106302 Views
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Evidence scattered across webpages...

#1 — React

/'1’{
=
Bundle Size
Elements Performance #® Components ® Profiler @ . . . . . .
P Svelte’s .gzip version has a size of 1.6 kilobytes. React.gzip, when
[w 2 [2) ListItem (O O - RS combined with ReactDOM, has a total size of 42.2 kilobytes. The
v ApP props 0 smaller bundle size of Svelte ensures faster loading speeds, better
List
ListItem key="1" > item: {id: 2, isComplete: t- responsiveness, and lower bandwidth costs.
ListItem =..2.I removeItem ’ f ( ) {} ovene i1s a ireeanua UPEH'SUUYUU TONMT=ENQ COUMMPNET Daseu O uavaocript |anguage. |meacuIs a monrena
LiStItem »...,‘.,li]"“:II3II toggleItem: f ( ) {} JavaScript library that uses multiple third-party components to design Ul elements. The article explains the
hooks React.js Pros React.js Cons
Callback(handleDelete): f () {}
Callback(handleToggle): f () {} Easy to get started with thanks to troves of Documentation can feel a bit lacking for
online tutorials, courses, etc. beginners. E.g. JSX
rendered by
List Component structure makes it easy to define an | Only used for Ul development.
App element and then reuse it as needed.
react-dom@16.14.0 Not the best choice for small projects.
SEO-friendly for static and dynamic projects.
>Sarari ana otner DTOWSETS Unopinionated - your call on deciding the
Version Control provides notices on outdated structure and style guide.
code structure.




Foraging ——— Structuring Information

Vue.js Is Good, But Is It Better Than Angular
Or React?

by Mantra Malhotra / May 19, 2021 / 16 Comments / 106302 Views
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This s hard!

Fast? |dev documentation supported by
community
React |yes Really large | https://reactjs.org/ facebook
Angular | ? Also large Not so easy to understand | google

https://angular.io/docs

Vue yes ? Very detailed, Community,
Very easy to understand started by
https://vuejs.org/v2/quide/ | Evan You

Aspirational compassion table summarized
from various sources that would help with
decision-making




ECOVACS DEEBOT N79S Robotic Vacuum Cleaner

with Max Power Suction, Up to 120 min

=

W 3,367

$199.99 ,prime

Robot and Hand Vacuum Bundle

7 628

prime

iRobot Roomba 675 Robot Vacuum-Wi-Fi
Connectivity, Works with Alexa, Good for Pet

WL 884

$248.00 sprime

iRobot Roomba 960 Robot Vacuum- Wi-Fi
Connected Mapping, Works with Alexa, Ideal for
d T 1,663

prime

eufy BoostlQ RoboVac 115 (Slim), 1300Pa Strong iRobot Roomba 690 Robot Vacuum-Wi-Fi
Suction, Super Quiet, Self-Charging Robotic Connectivity, Works with Alexa, Good for Pet
A A " 27 A & A 2

8.

$224.00 vprime

(7 4 y

v

ILIFE V3s Pro Robotic Vacuum, Newer Version of iRobot Braava Jet 240 Superior Robot Mop - App
Pet Hair Care, Powerful Suction Tangle-free, Enabled, Precision Jet Spray, Vibrating Cleaning
¥ Wy 1,841 & &< 1,362

$128.00 vprime $169.00 vprime

Buying a robot vacuum

medical ¢

nderstanding
lagnosis & treatments



Prior research — finding information

lJava full screen lJava v'

l Search |Advanced

Piic

Search Completed Full-Screen Exclusive Mode AP

; Do you want to use high-performance graphics in the Java development
setFullScreenWindow environment?

etDefaultScreenDgvice ., If youve been asking any of these questions, then the full-screen ...
GraphicsDevice java.sun.com/docs/books/tutorialfextraffullscreens - 7k - Cached
GraphicsEnvironment

isPullScreensSupported ¢, e\ 1 Sereen Exclusive Mode

BufferCapabilities
getDefaultConfiguration

BufferStrateqy

Full-screen exclusive mode is handled through a

java.awt. GraphicsDevice object.

For a list of all available screen graphics devices (in single or ...
Java.sun.com/docs/booksitutorial/extra/fullscreenfexclusivemode. himl - Sk

- Cached

Finding APls
Stylos et al. 2006

<?xml version="1.0" encoding="utf-8"7>

<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml”>

<mx:Script>

urlLoader [SJ

Flex 3 - Using the URLLoader class
http://livedocs.adobe.com/flex/3/net/URLLoader.html

var loader:URLLoader = new URLLoader();
loader.addEventListener(function(e:Event){
trace(”loaded”);

léader.load(new URLRequest(”example.com™));

Finding example code
Brandt et al. 2010

You can use the URLLoader class to load XML data from a URL.

founer transform properties - Google Search

Properties of Fourier Transform
founer.eng.hmec.edu/e101/.../node2 himi [flag|delete]
Last page before edit. Viewed for 3 m 37 s on 9/24/10
11:14 AM

=L I i
Properties of Fourser Transform

© Pt bt et ate T et o B P g e - S o St gt 900 o e
O — - -

o+ C—
. T

M-

MINIM FFT - Google Search
The Fast Fourier Transform 1
www.dspguide.com/ch12.hitm [flag|delete] v

AnalyzeSound §

background(®);

stroke(255);

// pertform a forward FFT on the sa
. fft.forward( jingle.mix);

for(int 1 = @3 1 < fft.specSize();
{

// draw the line for frequency b
B ieCi, height, i, height - fft.
I
f111(255,63);

Keeping track of information source
Hartmann et al. 2017

Yy



Prior research — saving information

5000 Forbes Awvenue [eEs

ittsburgh, PA 15213 m
Paste
Select all
Prink

._EJ Detected address  +

5000 Farbes Avenue
Pittsburgh, PA 15215

(b)
Citrine: providing intelligent copy-and-paste

@ htkp: ffmaps . ywahoo,com/

@ htkp:ffmaps . vahoo,com/

Address Address
| Unda E000 Farbes Avenue
City, State Cut City, State or Zip
Copy Fittsburgh, FA 15213
. Copy Form .
Du'_-'tw Paste uu'_-'tw
Linted Stfm Linted States +
. _ )
Gt Map Faste inkto this Field Gt Map
Reset Farm
Delete
Select Al

(©)

Stylos et al. (UIST 2004)

— ————— - O® G

GatherReader: gathering information while active reading

Hinckley et al. (CHI 2012)
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The PARC Forum is held at the Palo I? =3 Palo Alto Research Center
Alto Resea i yote N : ,
Hill Road, Palo Alto Can reach us [=33333 Coyote Hill Road, Palo Iﬂ'":':'J

at 650-812-4 T 812-

®| | s50-812-4000
Our speaker on_ladwary 27, 2005 will be | [ January 27, 2005
Dr. Ro treet. Bob Street received a | 'E-J Dr. Robert Street
BA and PhD. in physics from '

e University and then worked ﬁCambridge Liniversity

iversity and the Max
nstitute in Stuttgart before 2
coming to PARC in 1976. He is a Senior = Max Planck Institute
Research Fellow with research interests ’?

(= Sheffield University

Entity quick click: rapid text copying based on automatic
entity extraction

Bier et al. (CHI 2006)

velit esse cillum dolore eu fugiat nulla pariatur. velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, Excepteur sint occaecat cupidatat non proident,
) e : o force ) e . L
locked
touch
location
force

touch
location

Supporting Mobile Sensemaking Through Intentionally
Uncertain Highlighting
Changes al. (UIST 2016)
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Commercial tools

12 Powerful Stress-Busting ...

Save clip

Manage Your To-Dos and Stay on
Top Of Your Day With Evernote’s
Latest Features

Anthony Bartlett = June 29, 2021

B

you're getting every time. Even still, there are often so many individual chang
that some of them are easy 1o miss—especially when you'ne seeing relesses
Frequeenitly than at aey paint in recent years,

With that in mind, we'd like to highlight a few of the mare significant chary
the past few months. Some of them are favorite features you asked us to being

Web clippers for Notes/spreadsheet apps for
saving content from browsers personal information management (PIM)




Challenges

- |t Is cognitive and physically demanding
for people to collect and organize
information into structures, especially
without proper tool support.

10



Vue.js Is Good, But Is It Better Than Angular
Or React?

by Mantra Malhotra / May 19, 2021 / 16 Comments / 106302 Views
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) Reusing decisions?

Not that easy!

Fast? |dev documentation supported by
community

React |yes Really large | https://reactjs.org/ facebook

Angular | ? Also large Not so easy to understand | google
https://angular.io/docs

Vue yes ? Very detailed, Community,
Very easy to understand started by
https://vuejs.org/v2/quide/ | Evan You




Appropriate to reuse?

- People intuitively focus on correctness , however, it's often
subjective depending on the specitic situation.

- There are other tacets that are equally important, such as context
relevance or the completeness of research.

- When unsure about these factors, people would rather carry out
research by themselves than reuse.

Flanagin & Metzger 2000, Hoorn & Wijngaarden 2010, Markus 2001,
L Dorisch & Bellotti 1992, Paul & Morris 2009, Fisher et al. 2012 12J




Challenges

- |t Is cognitive and physically demanding
for people to collect and organize
information into structures, especially
without proper tool support.

2 Initial person

13



Challenges

- |t is difficult for subsequent people to
judge wnether it is appropriate to reuse
earning outcomes and decisions made Dy

an initial person.

22 Subsequent people

14



Challenges

- |t Is cognitive and physically demanding
for people to collect and organize
information into structures, especially
without proper tool support.

- |t is difficult for subsequent people to
judge wnether it is appropriate to reuse
earning outcomes and decisions made Dy

an initial person.

2 Initial person

22 Subsequent people
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| study people's sensemaking and decision-making processes, anc

' build user interfaces, interactions, and
computational scaffolds that enable
people to collect and organize

K<nowledge to make and justity decisions,

while keeping track of that knowledge and
making it usetul for subsequent people
with similar needs.

2 Initial person

22 Subsequent people

16



' build user interfaces, interactions, and
computational scaffolds that enable
people to collect and organize

K<nowledge to make and justity decisions,

while keeping track of that knowledge and
making it usetul for subsequent people
with similar needs.

e Structuring  »e Foraging

b Transfer

Pirolli & Card 2005, Davenport et al. 1996, Markus 2001

17



' build user interfaces, interactions, and
computational scaffolds that enable
people to collect and organize
K<nowledge to make and justity decisions,

while keeping track of that knowledge and

making it usetul for subsequent people
with similar needs

Unakite (UIST 2019)
9 Honoraple Mention (top-6)

Crystalline (CHI 2022)

Wigglite (UIST 2027)

b Transfer

Pirolli & Card 2005, Davenport et al. 1996, Markus 2001
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' build user interfaces, interactions, and
computational scaffolds that enable
people to collect and organize

K<nowledge to make and justity decisions,

while keeping track of that knowledge and
making it usetul for subsequent people
with similar needs.

O)
=
O) :
© Unakite (UIST 2019)
Lcl_> QHonorab/e Mention (top-6)
a

Crystalline (CHI 2022)
(@)
= Wigglite (UIST 2022}
-
O
o
N
a

/

Strata (CSCW 2027)
YBest paper (top 1%)

/

Pirolli & Card 2005, Davenport et al. 1996, Markus 2001
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' build user interfaces, interactions, and
computational scaffolds that enable
people to collect and organize

K<nowledge to make and justity decisions,

while keeping track of that knowledge and
making it usetul for subsequent people
with similar needs.

/
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© Unakite (UIST 2019)
Lcl_> QHonorab/e Mention (top-6)
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- Proposed Work (2023)
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N
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28

/

Pirolli & Card 2005, Davenport et al. 1996, Markus 2001
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Consumer purchasing

/
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Pirolli & Card 2005, Davenport et al. 1996, Markus 2001
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UIST 2019

Unakite: Scaffolding Developers’
Decision-Making Using the Web

9 Honorable Mention (top-6)

Michael Xieyang Liu, Jane Hsieh, Nathan Hanhn,
Angelina Zhou, Emily Deng, Shaun Burley,
Cynthia Taylor, Aniket Kittur, Brad A. Myers

#% / Uscrs need accelerators for knowledge for implementations in technology environments

22
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Formative Study 1: Developer Interviews

15 developers (5 protessionals, 10 students)

Goal: understand how developers currently collect and manage
information about trade-ofts

24 J




Finding 1: Making decisions is frequent and difficult
IN programming.

13 developers reported being frequently swamped in difficult decision
making tasks (N=15).

trade-offs among optimization methods when training neural nets (e.q.,

“stochastic gradient descent’, “augmented Lagrangian’, etc.)
- P9

balance between cost and performance when picking cryptographic
algorithms to protect users’ sensitive information

- P13



Finding 2: Developers need tool support for making
decisions

8 participants used existing tools to organize information (N=15). However,
there are difficulties in:

“... copy-pasting is just too much work, and | lose all the

» Collecting content styling” - P7

"..whenever | save something, | always forget to also

- Maintaining provenance
gpP save the URL [of the source]” - P15

- Synthesizing the new "Evernote dumps everything | clip into a list of notes.
with existing content There’s no way for me to organize them” - P9

- Tedious context “I always find myself constantly switching back and forth
switches between the notes tab and the other tabs” - P13



Finding 3: While making decisions, developers
curate mental tables comparing difterent options
with respect to different criteria

Fast? | dev documentation supported by
community

React |yes Really large | https://reactjs.org/ facebook

Angular | ? Also large Not so easy to understand | google
https://angular.io/docs

Vue yes ? Very detailed, Community,
Very easy to understand | started by
https://vuejs.org/v2/quide/ | Evan You

P13's
Goog

e

notes In a

DocC on

picking a

JavaScript library



Unakite

A chrome extension that helps developer
collect and organize information while
searching and browsing






Design Goals (based on formative studies + prior work,

[D1] Scaffolding: helping developers form systematic moaels when

approaching decision making problems with tradeofts.

[D2] Lightweight interactions: recucing the cost of collecting and
organizing content so that the entry barriers to use the tool are low

[D3] Summarization: nelping develo
different pieces of content together a

pers synthesize and summarize

nd manage them:.

[D4] Contextualization: enabling developers to recreate the context from

which information snippets were collected and copied.



[D1] Scaffolding

The "Option-Criterion-Evidence” framework

Criteria
A
)
having a convenient having built-in support for g:’b[)lfr c;rrt having
notation for matrix Inverse and other matrix dimensiyonal long-term
multiplication operations support
array
numpy Q Q O O
array
Options -
numpy 00 O QO i

.
—vidence




[D2] Lightweight interactions

no!!! D

O Snippet repository
Q

Matrix objects are a subclass of ndarray, so they inherit
all...

Numpy matrices are strictly 2-dimensional, while
numpy arrays (ndarrays) are...

I ® Unakite 123¢ © Michael |
I [
| how to represent matrices v l
| in python |
[
| + Table (Created 0... X A I
: . o
| convenient notation for have long support N- [ CO p a rl S O n ta b | e
—— . : matrix multiplication term support  dimensions |
) Numpy I
: matrices O 0 O
— “ | python :
- [ list |
ey O
I
I |
I Uncategorized Options Criteria Snippets All Trashed l
I [
[
[
[
I
I
]
i
]
[
[

I Q If you want to go to more than 2 dimensions, array is the way to go!

I
I
[
[
I
R [
[
[
[
[
J



D3] Summarization

Comparison Table: a high-level summary of the decision-making space

Support

having a convenient having built-in support for . having
. . . . arbitrary
notation for matrix Inverse and other matrix di : long-term
TR i Imensional
multiplication operations support
array
numpy
array O O o o
numpy VO 6 QO

matrix



ID3] Summarization

Ratings as evidence

having a convenient having built-in support for gfbﬁ,ﬁgrrt having
notation for matrix inverse and other matrix : y long-term
S : dimensional
multiplication operations support
array
numpy
array
numpy
matrix
positive negative informational

< Zhang et al. 2017 34J




Evidence

having a convenient notation  having built-in support for inverse  Support arbitrary having long-

for matrix multiplication and other matrix operations dimensional array  term support
numpy v Q 0 D
array
numpy 00 0 QO
matrix | can basically do a*b .~
Uncategorized Options Criteria Snippets All Trashed

0 Python 3.5 NumPy supports infix (@) operator for matrix multiplication

C | tried the infix operator and it worked like a charm!

0 matrix will be deprecated in the future
‘S; docs.scipy.org

0 | thought numpy matrix can't do high dimensional vector manipulations

Created

Clicking on the rating icons in the comparison table reveals its
corresponding evidence snippet




Uncategorized Options Criteria Snippets All Trashed

The main advantage of humpy matrices is that they A .
provide a convenient notation for... S t
stackoverflow.com aNn hour a go n I p p e

Showing HTML snapshot ]

The main advantage of numpy matrices is that they provide a
convenient notation for matrix multiplication: if a and b are
matrices, then a*b is their matrix product.

e - Original HTML with styling

a=np.mat('4 3; 2 1)

b=np.mat('1 2; 3 4")

ey - Easy to recognize
# [2 1]]

print(b)

# [[1 2]

# [3 4]]

print(a*b)

# [[13 20]

# [ 5 8]]

Add a comment



Snippet Metadata

The main advantage of numpy matrices is that they ~ Information Source
provide a convenient notation for... /

stackoverflow.com 2 hours ago

The main advantage of numpy matrices is that they
provide a convenient notation for matrix multiplication: if

a and b are matrices, then a*b is their matrix product. Collection Time

import numpy as np

a=np.mat('4 3; 2 1)

b=np.mat('1 2; 3 4")

print(a)

# [[4 3]

# [2 1]]

print(b)

# [[1 2]

# [3 4]]

print(a*b) 321



Unakite web app

O O = python - What are the differen X @ Unakite X 4+
C O @& unakite-v2.firebaseapp.com/tasks/67JnWNXxIYj2vBObkfPA4? * © 0 v %ﬂ Q D ops " BHBO @
@ how to represent matrices in python My Tasks @ Michael
how to represent | ~+ Table (Created On Septem... X

matrices in python

Table (created on September 24, 2019 1:32 PM)
Uncategorized Options Criteria Snippets All Trashed

support N-dimensions convenient notation for mat ™ havelo

Numpy matrices are strictly 2- rix multiplication
dimensional, while numpy arrays SO Ll AL

(ndarrays) are N-dimensional.

Q If you want to go to more than 2 dimensions,... @ numpy ndarrays ]

O The main advantage of numpy matric...

stackoverflow.com 3 hours ago

Showing HTML snapshot ) | _
@ Numpy matrices
The main advantage of numpy matrices is stackoverflow.com Q
that t.hey pr.ov.lde.a cqnvenlent notation for Numpy matrices are strictly 2-
matrix multiplication: if a and b are matrices, dimensional, while numpy arrays
then a*b is their matrix product. (ndarrays) are N-dimensional.
@ python list | stackover.flow.com '3 hours‘ago
import numpy as np . Numpy matrices are strictly 2-dimensional,

while numpy arrays (ndarrays) are N-

a=np.mat('4 3; 2 1') dimensional.

b=r.1p.mat('1 2; 34%) Michael Updated 19 minutes ago

print(a) if you want to go to more than 2 dimensions,
# [[4 3] array is the way to go!

# [2 1]]

print(b) Add a comment

# [[1 2]

# [3 4]]

L print(a*b)




Study 1: Authoring

- Goal: Evaluate the usability and effectiveness of Unakite.

- Tasks: Collect information from Stack Overflow pages and
organize them into comparison tables.

- Between-subjects design: The control group used Google Doc to
make tables, while the experimental group used Unakite.



Study 1: Authoring

- Recruited 20 participants (13 w/ professional experience, 7
students), each completed two tasks in the same condition.

- After the initial two tasks, all participants then used Unakite for a
orogramming task they were trying to solve in real-life.



Study 1: Results - Unakite is usable!

- All participants are able to use the various Unakite feature.

- On average, participants collected 3 options, 4 criteria, 16
snippets, and made 12 ratings.

Availability of Learning  Popularity Ease of Integration (with Other Core Features Usability

Resources Libraries)
React o O o O
Angular 0 O O 0 0 O O
Vue 0 O 0
EmberJS O 0 Q @ o O 0

Participant P13’s comparison table capturing the trade-offs in
choosing JavaScript front-end frameworks.



— :.:!Table (Created 0.. X

Deployment Downtime

Heroku O O O
Amazon
EC2 o
Google Cl
oud o O
AWS Bea 0 o o
nstalk YOU NEED TO

USE A

SEPARATE
Azure

P5 Cloud Computing Service Comparisons v

Geographic av Database su Control over Amount of configuration to do
ailability pport scaling (i.e. PaaS vs not)

~ ~ O O

) Y
00

“ Q ©

Pricing

O

'
00

v
00

Trade-offs in choosing
cloud computing service
comparisons. (P5)

Trade-ofts in
choosing hybrid
app development
framework. (P18)

P18 Hybrind app development framework

-+ gTable (Created 0.. X

Performance Deployment
esign
React Na
tive % o
uter ) O 0

customized Uld dynamic frame efficiency

work

Documentation Programming Lan

guage
O O Q
Javascript
v O
Dart




Study 1: Results - Unakite is more efficient!

- Overhead cost: the percentage of the time spent on directly using
tool teatures

- Google Doc: copy-pasting, formatting, maintaining table, etc.

- Unakite: selecting (snapshot), drag & drop, etc.

Unakite (25%) v.s. Google Doc (44%)
(p <0.01)



Study 2: Understanding

- Goal: Evaluate developers' ability to understand the trade-ofts and
decisions with Unakite

- Tasks: Explain code decisions made by a previous developer

- 16 participants (9 w/ professional experience, 7 students), within-
subjects design, each completed one task in each condition



Study 2: Understanding

e . B

C (Y @& unakite-v2.firebaseapp.com/tasks/67JnWNxIYj2vBObkfPA4? * © 0 v By ops " HO @
@ how to represent matrices in python My Tasks © Michael
how to represent + EHR Table (Created On Septem... X

L - )
matrices in python @ SC' Py.org e épﬁﬁ%’é% Bé -
Table (created on September 24, 2019 1:32 PM)
Uncategorized Options Criteria Snippets All Trashed

support N-dimensions @ convenient notation for mat have lo
@ rix multiplication @

N
= stackoverflow Products

Numpy matrices are strictly 2-

dimensional, while numpy arrays Add A Column stackoverflow.com pre ey ]
(ndarrays) are N-dimensional. slacroverioweom
stackoverflow.com -[ N
© if you want to go to more than 2 dimensions,... @ numpy ndarrays O L ; Numpy matrices are strictly 2-dimensional, while numpy
Sla(?(()\/(?rf(J‘."\"CQHW Ome . . - -
O The main advantage of numpy matric... q arrays (ndarrays) are N-dlme.nS|or.1aI. Matrix o.bjects are a
3 stackoverflowcom 3 hours ago nt 366 subclass of ndarray, so they inherit all the attributes and
- PUBLIC

Showing HTML snapshot » methods of ndarrays.

Tl
| — © oy Q! o | | cos -
The main advantage of numpy matrices is E— aY @ g don The main advantage of numpy matrices is that they provide a
that they provide a convenient notation for Numpy matrices are strictly 2- tend T . . . T . o
matrix multiplication: if a and b are matrices, dimensional, while numpy arrays ct ags convenient notation for matrix multiplication: if a and b are
then a*b is their matrix product. (ndarrays)\\are N-dimensional. 2 user v matrices, then a*b is their matrix product.
@ python list ' F 1 stackovervflow.com '3 hours'ago P Users
import numpy as np — ~ Numpy matrices are strictly 2-dimensional, S
. - while numpy arrays (ndarrays) are N- tc Ol Job .

a=np.mat('4 3; 2 1') dimensional. P | obs import numpy as np

b=r.1p.mat('1 2; 34 Michael Updated 19 minutes ago |

zr??z(:; if you want to go to more than 2 dimensions, of In M a=np mat( ‘43 21" )

array is the way to go! ] , . = . E)

# [21]] arri TEAMS What's this? _ . i .

print(b) Add a comment exg b r.]p°mat( 12;34Y

# 101 2] - () First 10 Free print(a)

# [34]] Op! =0 # [[4 3]

print(a*b) des

# [[13 20] y # [2 1]]

IN€E q
‘ pr‘1nt(b)

# [[1 2]

Unakite condition: Control condition:
explore pre-made comparison table read the same set of web resources




Study 2: Result -
Understanding decisions with Unakite is faster!

L] ™
e python N
C Y @& unakite-v2.firebaseapp.com/tasks/67JnWNxIYj2vBObkfPA4? * © 0 v B LDo0opP & ® @ : : ‘

@ how to represent matrices in python My Tasks o Michael

how to represent + B Table (Created On Septem... X
matrices in python

@ SciPy.org & imovenr

Table (created on September 24, 2019 1:32 PM)
Uncategorized Options Criteria Snippets All  Trashed

. . -dimensions convenient notation for mat have lo \\
Numpy matrices are strictly 2- supportN @ i Itiplicati -
dimensional, while numpy arrays Add A Columr @ S BLE rhemd Hlp |ca|on @ = = StaCkoverflow e
(ndarrays) are N-dimensional. vaones _I_
stackoverflow.com
© i you want to go to more than 2 dimensions, . @ numpy ndarrays O Nt H Numpy matrices are strictly 2-dimensional, while numpy
T ome . . . .
(©) e main advantage of numpy matic.. ( arrays (ndarrays) are N-dlme.nswlfnal. Matrix opjects are a
3 stackoverflowcom 3 hours ago nt CUBLIC 366 subclass of ndarray, so they inherit all the attributes and

Showing HTML snapshot » methods of ndarrays.

@ Numpy matrices
The main advantage of numpy matrices is stackoverflow.com ‘

that they provide a convenient notation for

T
s MAT @) Stack Overflow |
E don The main advantage of numpy matrices is that they provide a

Numpy matrices are strictly 2-

matrix multiplication: if a and b are matrices, dimensional, while numpy arrays I tend Tags convenient notation for matrix multiplication: if a and b are
then a*b is their matrix product. (ndarrays);are N—dimensiorTa!. 2 user v matrices, then a*b is their matrix product.
e python list ‘ ? sxackover‘ﬂowvcom ';i}\ours'agn P Users
import numpy as np — Numpy matrices are strictly 2-dimensional, S
. while numpy arrays (ndarrays) are N- tc Ol Job .

a=np.mat('4 3; 2 1') dimensional. P obs import numpy as np

b=r.1p.mat( ERZERY Michael Updated 19 minutes ago

print(a) if you want to go to more than 2 dimensions, ol Inh , . .

# [[4 3] array is the way to go! arr TEAMS What's this? a=np.mat('4 3; 2 1)

# [21]] ? - ' . '

print(b) Add a comment exg b r‘lp.mat( 12534

i | (™), First 10 Free print(a)

# [34]] Opt =0 # [[4 3]

print(a*b) des

# [[13 20] I # [2 1]]

‘ ‘Ime print(b)

# [[1 2]

115 seconds (about 2 min) 332 seconds (about 5 min 30 sec

Unakite —| [------ 1 | |- O

control - b e

50 100 150 200 250 300 350 400
Time (in seconds)

0 < 0.01
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Key challenge: appropriate to reuse?

@ Numpy ndarray

@ numpy matrix

@ List

choosing a python data structure to hold matrix-like data

@ more convenient
Add A Column

@ faster

less memory wastage or
shortage

O

O

perhaps the main advantage of matrix was
that it provided ...

perhaps the main advantage of matrix was
that it provided ...

convenient to use

O speed test between matrix and array

O arrays are faster than matrix

O consumes less memory

There is a chance of memory wastage or
shortage

O consumes less memory



Our approach: framework + system

choosing a python data structure to hold matrix-like data

@ more convenient @ faster @ less memory wastage or
Add A Col umn shortage

Appropriate S —
to reuse ? +

Original Unakite table

Framework Strata system

49 J




Generating framework that guides knowledge reuse

Exploratory Interviews Literature Review

Online
Information credibility

N =15,
with developers Knowledge

reuse |
Sensemaking

handoff



Framework

Context

Goals of the original decision

Contextualization of
information

Situational awareness

Trustworthiness

Source credibility and diversity

Information up-to-dateness

Information popularity

Information consistency

Author credibility

Thoroughness

Research process and effort

Alternatives or competitors

Usable artifacts

51 J



Context

Goals of the original decision [23, 92, "This looks like it's trying to pick a

100 101 111,126 speech recognition API, but what |

want is actually text to speech.”

Contextualization of information [43, “What does this ‘very efficient’ mean,
83, 85, 118] is it ‘'memory’ or ‘time’ efficient?”
Situational awareness |17/, 33, 92, 93, “I'm using Python 2.7 at the moment,

---------- which is fairly old, does this example

100,109, 111]

also use this version?”




Trustworthiness

Source credibility and diversity |35,
39,43,87,108,118] e

Information up-to-dateness [ 15, 26,
87]

Information popularity [86, 108]

Information consistency [86, 87/

Author credibility [35, 65, 108, 113,
116]

“If it's from Stack Overtflow, I'm usually
fine with it. But if it's from some
random blog posts written by some
random guy, | would think twice.”

“Is this speed comparison [between

React, Angular, and Vue] up-to-date

now that Angular 9 was just
released?”



Research process and effort [ 100, 107,
109, 131]

Alternatives or competitors [35, 8/ =

Usable artifacts |27/, 9/, 1021

4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
4
4
L 4
L 4
.0
L 4

Thoroughness

"How much effort was put into
making this decision?” | “What did
the author focus on?”

“I heard anecdotally that Svelte gives
you much better performance than
all these big (JavaScript) frameworks
[React, Angular, and Vue]. | should
take a look at that before | decide.”

“[Are there] any code snippets that |

can immediately plug into mine and
test?”



choosing a python data structure to hold matrix-like data

@ Numpy ndarray

e numpy matrix

@ List

@ more convenient
Add A Column

@ faster

less memory wastage or
shortage

perhaps the main advantage of matrix was
that it provided ...

perhaps the main advantage of matrix was
that it provided ...

convenient to use

o speed test between matrix and array

0 arrays are faster than matrix

O consumes less memory

There is a chance of memory wastage or
shortage

O consumes less memory



Strata system — extracting signals for reuse

S ource S\\ stack overflow About Products For Teams

domain

of up-votes —

Libraries, languages
& versions

p.array versus np.matrix (performance)

i Asked 8 years, 4 months ago Active 1 year, 6 months ago Viewed 7krtri‘rrl§>s

2 Answers ‘Active Oldest | Votes

i There is a general discusion on SciPy.org and on this question.

{ To compare performance, | did the following in iPython. It turns out that arrays are
{ significantly faster.

it In [1]: import numpy as np
81 In [2]: %%timeit
: : v = np.matrix([1, 2, 3, 4])

§ 100000 loops, best of 3: 16.9 us per loop

ﬁ In [3]: %%timeit
k ...: W = np.array([1, 2, 3, 4])
! 100000 loops, best of 3: 7.54 us per loop

code

Therefore numpy arrays seem to have faster performance than numpy matri .
y 4

Versions used:

¢ Numpy: 1.7.1

i IPython: 0.13.2

i Python: 2.7

answered Jun 5 '13 at 8:46

atomh33ls
241k 20 @95 149




Strata system — augmenting Unakite tables

Strata

Context Trustworthiness Thoroughness

v Search Queries

The searches that the author made:

Sort by: timestamp duration number of snippets

® numpy array vs numpy matrix
® numpy array vs python list

python matrix data structure advantages and
disadvantages

® python matrix data structure
® numpy matrix memory usage

® numpy array and python list

v Languages, Frameworks & Platforms
Languages
Python v2.7

Libraries & Frameworks
Numpy v1.7.1

Platforms
Not able to detect any platform information from the snippets.

v Snippet Surroundings

5 snippets

3 snippets

2 snippets

2 snippets
0 snippets

0 snippets

Add

Check out surroundings of snippets to better understand what

they mean.

choosing a python data structure to hold matrix-like data

more convenient

faster

3 less memory wastage or
shortage

@ Numpy ndarray

perhaps the main advantage of matrix was
that it provided ...

@ numpy matrix

perhaps the main advantage of matrix was
that it provided ...

@ List
o convenient to use

&

o speed test between matrix and array

O arrays are faster than matrix

O consumes less memory

There is a chance of memory wastage or
shortage

0 consumes less memory



Context panel

Strata choosing a python data structure to hold matrix-like data

Context Trustworthiness Thoroughness

Re ~. @ more convenient faster less memory wastage or
v Search Queries olumn shortage

AAdA A O
AUU A U

The searches that the author made:

Sort by: timestamp duration number of snippets

® numpy array vs numpy matrix 5 snippets

@ Numpy ndarray O consumes less memory

- 3 - H 1
© numpy array vs python list snippets O fhea’?;";?gcgg:ja'" advantage of matrix was O speed test between matrix and array

python matrix data structure advantages and A There Is a chance of memory wastage or
disadvantages shortage
® python matrix data structure 2 snippets
. numpy matrix
® numpy matrix memory usage 0 snippets e Py
- erhaps the main advantage of matrix was .
® numpy array and python list 0 snippets 0 fh at it%rovid i S O arrays are faster than matrix
v Languages, Frameworks & Platforms
@ List
Languages Add

Python v2.7 O convenient to use O consumes less memory

Libraries & Frameworks
Numpy v1.7.1

&

Platforms

Not able to detect any platform information from the snippets.

v Snippet Surroundings

Check out surroundings of snippets to better understand what
they mean.




Context panel

v Search Queries

The searches that the author made:

| Sort by: timestamp duration number of snippets

- ® numpy array vs numpy matrix
® numpy array vs python list

python matrix data structure advantages and
disadvantages

® python matrix data structure
® numpy matrix memory usage

® numpy array and python list

0 detert a

5 snippets

3 snippets

2 snippets

2 snippets
0 snippets

0 snippets



Context panel

Context |

[he searches that the §
©® numpy array vs ndl
® numpy array vs pvi

python matrix datg

disadvantages
® python matrix datg
© numpy matrix mer

© numpy array and g

Languages

Python v2.7

Libraries & Frameworkd

Numpy vl1.7.1
Platforms
|
1\
ol
Check out surrounding

they mean.

@ Numpy ndarray

NumPy Arrays:

Example:

Output:

" gl P~
rllow.dfmwing: ) snippet ® surmoundings

tes

: y-eo numpy matrix

considerably faster than matrix

when array/matrices are small, but
the difference gets smaller for
larger data structures:

Small (4x4):

PN

Showing: () snippet @ sumoundings

@ more convenient

NumPy is not just more efficient; it
is also more convenient. You get a
lot of vector and matrix operations
for free, which sometimes allow
one to avoid unnecessary work.
And they are also efficiently

imanmlamyanéad

Showing O snippet @ surroundings

@faster

| added some more tests, and it
appears that an array is
considerably faster than matrix
when array/matrices are small, but
the difference gets smaller for
larger data structures:

Showing O snippef ® surroundings

less memory wastage or
shortage W
* There is a chance of -
memory wastage or
shortage.

* To delete one element in
the array, we need to ’

Showing: (O snippet ® sumoundings

perhaps the main advantage of matrix was

0 that it provided ...

perhaps the main advantage of matrix was

0 that it provided ...

O speed test between matrix and array

O arrays are faster than matrix

O consumes less memory
k

O There is a chance of memory wastage or

shortage A



Context panel

- v Languages, Frameworks & Platforms

] Languages
Python v2.7

~ Libraries & Frameworks
Numpy v1.7.1

Platforms

Not able to detect any platform information from the snippets.

Add

o

arrays are faster than matrix
Python v2.7

Numpy v1.7.1




Trustworthiness panel

Context Trustworthiness9 Thoroughness

v Domains 1 issue @ more convenient faster less memory wastage or
o .. shortage
Credibility - 1 of the domains is not on the trusted . stackoverflow.com . stackoverflow.com g
whitelist: o 231 up votes o 5 up votes Q www.quora.com
¥ - www.techgeekbuzz.com add as trusted - % updated a year ago
>§ updated 3 years ago v accepted answer @ 4P Y 9

[whitelist of trusted domains]

E updated 3 months ago
Diversity - Information are from 4 different domains, the

4 most-used one being - stackoverflow.com, which is
where 58% of the snippets are collected from.

consumes less memory

List of source domains @ speed test between matrix and array <+ www.geeksforgeeks.org
: erhaps the main advantage of matrix was
= stackoverflow.com 7 snippets pern; . -
= 0600000 PP @ Numpy ndarray that it provided ... © stackoverflow.com X updated 2 years ago
D6 www.geeksforgeeks.org o o 2 snippets | www.techgeekbuzz.com 0 - stackoverflow.com o 5 up votes
. . 2 snippet ¥, updated 13 days ago There i hance of mem
Q www.quora.com ©® © 2snippets X up ys ag © 20 up votes «/ accepted answer ere is a chance of memory

. . wastage or shortage
« www.techgeekbuzz.com © 1 snippets g updated 4 years ago E I e e Q Q auora.com

E updated a year ago
Evidence Snippets
Evidence popularity - 3 evidence snippets received at numpy matrix ) ) ] f
. erhaps the main advantage of matrix was :
estolpayotesioniStackiOvanlion: - stackoverflow.com fh at itr;))rovi ded g arrays are faster than matrix
s Up-to-dateness - The oldest snippet was updated 4 O 5 up voles 0 D stackoverom.Com - stackoverflow.com
years ago. o
. . . . .. accepted answer 5 up votes
Evidence consistency - There is 1 cell with conflicting W/ accep © 20 up votes |
evidence. % updated 3 months ago ¥ updated 4 years ago X updated 3 years ago

v Task Author

List
@ The Octocat octocat Edit ~ stackoverflow.com convenient to use consumes less memory
The most popular repo Spoon-Knife has 10232 % and o 5 up votes %+ www.geeksforgeeks.org %+ www.geeksforgeeks.org
uses NS g updated 5 years ago g updated 17 days ago g updated 2 years ago

</> The author uses Ruby, CSS the most often.
st GitHub

& http://www.github.com/blog




Trustworthiness panel

Context Trustworthiness © Thoroughness

@ more convenient @ faster ") less memory wastage or
~ Domains 1 issue stackoverflow.com stackoverflow.com shortage
L3 Q www.quora.com
Credibility - 1 of the domains is not on the trusted whitelist:
S www.techgeekbuzz.com add as trusted
[whitelist of trusted domains] e et
@ Numpy ndarray " L 3 f  www.geeksforgeeks.org
Diversity - Information are from 4 different domains, the perhaps the main advantage of matrix was .
. T el ik Bl overflow.com. which is where www techgeekbuzz com O that It provided .. o speed test between matrix and array
58% of the snippets are collected from. stackoverflow.com SREOVIR.Com There is a chance of memory wastage or
shortage
List of source domains ® Q www.quors.com
stackoverflow.com OO0 7snippets
06 www.geeksforgeeks. 2 snippets @ numpy matrix
o o o perhaps the main advantage of matrix was S ——
Q www.quora.com © © 2snippets S that it provided ... ys
stackoverflow.com steckoverfiow.com
-~ www.techgeekbuzz.com ) 1 snippets " :
Evidence Snippets 2 issues @ List
: ) ' . . stackoverflow.com convenient to use consumes less memory
S:m gzpst:l:::yo ; : r:::i'ence snippets received at least 5 Y e sy
s Up-to-dateness - The oldest snippet was updated 4 years
ago.
Evidence consistency - There is 1 cell with conflicting
evidence.
Task Author
Q The Octocat octocat Edit
The most popular repo Spoon-Knife has 10233 % and uses
HTML

</> The author uses Ruby, CSS the most often,
o2 GitHub

& http://www.github.com/blog




Trustworthiness panel

Context Trustworthiness9 Thoroughness

v Domains 1 issue @ more convenient faster less memory wastage or
o .. shortage
Credibility - 1 of the domains is not on the trusted . stackoverflow.com . stackoverflow.com g
whitelist: o 231 up votes o 5 up votes Q www.quora.com
¥ - www.techgeekbuzz.com add as trusted - % updated a year ago
>§ updated 3 years ago v accepted answer @ 4P Y 9

[whitelist of trusted domains]

E updated 3 months ago
Diversity - Information are from 4 different domains, the

4 most-used one being - stackoverflow.com, which is
where 58% of the snippets are collected from.

consumes less memory

List of source domains @ speed test between matrix and array <+ www.geeksforgeeks.org
: erhaps the main advantage of matrix was
= stackoverflow.com 7 snippets pern; . -
= 0600000 PP @ Numpy ndarray that it provided ... © stackoverflow.com X updated 2 years ago
D6 www.geeksforgeeks.org o o 2 snippets | www.techgeekbuzz.com 0 - stackoverflow.com o 5 up votes
. . 2 snippet ¥, updated 13 days ago There i hance of mem
Q www.quora.com ©® © 2snippets X up ys ag © 20 up votes «/ accepted answer ere is a chance of memory

. . wastage or shortage
« www.techgeekbuzz.com © 1 snippets g updated 4 years ago E I e e Q Q auora.com

E updated a year ago
Evidence Snippets
Evidence popularity - 3 evidence snippets received at numpy matrix ) ) ] f
. erhaps the main advantage of matrix was :
estolpayotesioniStackiOvanlion: - stackoverflow.com fh at itr;))rovi ded g arrays are faster than matrix
s Up-to-dateness - The oldest snippet was updated 4 O 5 up voles 0 D stackoverom.Com - stackoverflow.com
years ago. o
. . . . .. accepted answer 5 up votes
Evidence consistency - There is 1 cell with conflicting W/ accep © 20 up votes |
evidence. % updated 3 months ago ¥ updated 4 years ago X updated 3 years ago

v Task Author

List
@ The Octocat octocat Edit ~ stackoverflow.com convenient to use consumes less memory
The most popular repo Spoon-Knife has 10232 % and o 5 up votes %+ www.geeksforgeeks.org %+ www.geeksforgeeks.org
uses NS g updated 5 years ago g updated 17 days ago g updated 2 years ago

</> The author uses Ruby, CSS the most often.
st GitHub

& http://www.github.com/blog




Trustworthiness panel

¢
( E

L

speed test between matrix and array |

-~ stackoverflow.com

O S up votes

" accepted answer

8 updated 3 months ago

"*



Trustworthiness panel

§ - Evidence Snippets

Evidence popularity - 3 evidence snippets received at
least 5 up-votes on Stack Overflow.

s Up-to-dateness - The oldest snippet was updated 4
i years ago.

Evidence consistency - There is 1 cell with conflicting
evidence.

IDRRRES I A e



Trustworthiness panel

v Task Author

|

| ? The Octocat octocat Edit
The most popular repo Spoon-Knife has 10232 % and
uses HTML.

</> The author uses Ruby, CSS the most often.
22 GitHub

& http://www.github.com/blog




Y

Thoroughness panel

Context Trustworthiness Thoroughness

v Research Process

Time spent - The author spent a total of about an hour on
the task. The task was updated 18 days ago.

Information collected - The author went through 10 pages,
4 and collected 12 snippets, of which 3 are options, 3 are
criteria, and 6 are evidence snippets.

Timeline ®
=] @ python matrix data structure 5 minutes
--------- < Python Matrix 2 minutes

© Numpy ndarray

"5 Stack Overflow a minute
© List

------- + & python - Matrix data structure - Stack Overflow a minute

llllllll ? Python Matrix and Introduction to NumPy - a minute

Programiz

python matrix data structure advantages and
=N G 9 minutes
disadvantages

....... Q What are the advantages and dis-advantages

9 minutes
of array? - Quora

O There is a chance of memory wastage or shortage

@ less memory wastage or shortage

@® numpy array and python list

(0 pages) a few seconds

=] @ numpy array vs python list 12 minutes
. Python Lists VS Numpy Arrays - .
% GeeksforGeeks 2 minutes

© convenienttouse @) consumes less memory

""""" $ What are the advantages of NumPy over e

regular Python lists ...

© more convenient

=] ® numpy array vs numpy matrix 13 minutes
IIIIIIII . python - numpy np.array versus np.matrix L te
~ (performance) - Stack Overflow
© numpy matrix @) speed test between matrix and array
© faster
~ What are the differences between numpy :
......... 3 10 minutes

~arrays and matrices ...

o perhaps the main advantage of matrix was that it provided a
convenient notation for matrix multiplication

. python - numpy np.array versus np.matrix
~ (performance) - Stack Overflow

2 minutes

0 arrays are faster than matrix

@ numpy matrix memory usage (0 pages) a few seconds

@ Numpy ndarray
. perhaps the main advantage of
wiw.techgeekbuizz.com O matrix was that it provided ... O array

 stackoverflow.com

more convenient

stackoverflow.com

faster

stackoverflow.com

less memory wastage or
shortage

Q www.quora.com

numpy matrix

rh the main advan f .
stackoverfoucom re!eatnipvsvasetha? it :r?)viadetgg.? ° arrays are faster than matrix
~ stackoverflow.com  stackoverflow.com

List

stackoverflow.com O convenient to use

www.geeksforgeeks.org

Thoroughness Panel continued

v Commonly Searched for Alternatives

Developers who searched for options that are in the table also
searched for these other alternatives:

Pandas Dataframe Set Dictionary Tuple Numpy Array

String  Series

v Code Examples

The author copied and used the following code:
In [1]: import numpy as np
In [2]: %%timeit

...: v = np.matrix([1, 2, 3, 4])
100000 loops, best of 3: 16.9 us per loop

In [3]: %%timeit

... W =np.array([1, 2, 3, 4])
100000 loops, best of 3: 7.54 us per loop

Other code examples from snippets:
In [11]: a = [[1,2,3,4],[5,6,7,8]]

In [12]: aa

np.array(a)

In [13]: ma = np.matrix(a)

~ stackoverflow.com

@ Numpy ndarray

Commonly searched for alternatives:
numpy matrix pandas dataframe python list

@ numpy matrix

Commonly searched for alternatives:
pandas dataframe numpy ndarray

python lists set tuple

List

<[> contains code examples

Commonly searched for alternatives:
array set dictionary tuple numpy array

string series

consumes less memory
. -~ www.geeksforgeeks.org
speed test between matrix and

There is a chance of memory
O wastage or shortage

Q www.quora.com

consumes less memory
-~ www.geeksforgeeks.org

O

O

speed test between matrix and
array

<[> contains code examples

arrays are faster than matrix
<[> contains code examples



Y

Thoroughness panel

Timeline e
=] @ python matrix data structure 5 minutes
------- + Python Matrix 2 minutes

© Numpy ndarray

. matrix - How to represent matrices in python -

"""" = Stack Overflow = mine
© List
------- + = python - Matrix data structure - Stack Overflow a minute
Python Matrix and Introduction to NumPy - :
T ? = - a minute
rogramiz
python matrix data structure advantages and .
minutes
disadvantages
Q What are the advantages and dis-advantages .
Prosessoy 9 minutes
of array? - Quora
O There is a chance of memory wastage or shortage
® less memory wastage or shortage
numpy array and python list 0 pages) a few seconds
(G py array and pyt (0 pages)
=] & numpy array vs python list 12 minutes
- Python Lists VS Numpy Arrays - .
98 GeeksforGeeks 2 minutes

© convenienttouse @) consumes less memory

: What are the advantages of NumPy over :
P & . 10 minutes
: regular Python lists ...

©® more convenient

=] @ numpy array vs numpy matrix 13 minutes
....... . python - numpy np.array versus np.matrix -
- (performance) - Stack Overflow
e numpy matrix O speed test between matrix and array
© faster
- What are the differences between numpy .
------- ' : 10 minutes
arrays and matrices ...
o perhaps the main advantage of matrix was that it provided a
convenient notation for matrix multiplication
: _ python - numpy np.array versus np.matrix :
ooy | S 2 minutes
(performance) - Stack Overflow
© arrays are faster than matrix
e numpy matrix memory usage (0 pages) a few seconds
————————




Finding alternatives using Google autocomplete

//

“loption name] vs

Q. numpy array vs

O.  numpy matrix vs |
O. numpy array vs list | v Commonly Searched for Alternatives
Q. numpy array vs ndarray Q. numpy matrix vs Sy Developers who searched for options that are in the table also
O\ Q. numpy matrix and vector multiplic searched for these other alternatives:
+ NUMpy array vs asarray e : Pandas Dataframe Set Dictionary Tuple Numpy Array
_ . humpy matrix or ndarray
O, numpy array vs matrix strina | Series
O. numpy matrix and vector s
Q. numpy array vs pandas dataframe
O,  numpy matrix and B — —
O, numpy array vs python array Py é
O.  numnv arrav ve nanrac ceriac Q numpy Identlty matrix vs eye
. num o python list vs| X S numpy matrix
O, num
A Q. python list vs array
. num .
0. python list vs tuple Commonly searched for alternatives.
. . pandas dataframe numpy ndarray
Q. python list vs dictionary '
_ python lists set tuple
Q. python list vs set
Q. python list vs tuple vs dictionary vs set ———
Q. python list vs dictionary vs tuple
Q. python list vs numpy array
Q. python list vs list




Y

Thoroughness panel

v Code Examples

The author copied and used the following code:

In [1]: import numpy as np
In [2]: %%timeit

... v = np.matrix([1, 2, 3, 4])
160060 loops, best of 3: 16.9 us per loop

In [3]: %%timeit

. = np.array([1, 2, 3, 4])
100066 loops, best of 3: 7.54 us per loop

Other code examples from snippets:

In [11]: a = [[1,2,3,4],[5,6,7,8]]

In [12]: aa = np.array(a)

In [13]: ma = np.matrix(a)




Lab study — judging whether to reuse decisions

N=20, between-subjects, Unakite as baseline

32.5% reduction in 7/5.6% more valia 126% more high
time spent reasons quality reasons
Time (seconds) # of valid reasons # of high quality reasons
500 10 10
400 8 8
300 6 6
200 4 4
100 2 2
432.7 7.9 4.5 7.3 3.23

0 0 0

Strata Unakite Strata Unakite Strata Unakite

p <0.05 p <0.05 p <0.05




Lab study — judging whether to reuse decisions

- Framework as guidance

“serve(d) as a guidance for things that | should pay attention to” -- P8

- Reminder of appropriateness properties

“| realize that I'm more of a grab-and-go kinda person and | don't usually
remember to check how many up-votes a Stack Overflow answer gets or when it
was last updated” -- P17/



Lab study — judging whether to reuse decisions

- Using Strata when authoring decisions

“going through the three main aspects is like going through our usual quality

checklist, which makes sure that we're not missing anything” -- P6

“if my previous browsing sessions are captured by this, then | won’t need to
make myself available again and again if somebody else suddenly has a
question that only | know the answer to, since | made it in the first place—this

table thing will almost be self-explanatory” -- P13



CHI 2027

Crystalline: Lowering the Cost for

Developers to Collect and Organize
Information for Decision Making

Michael Xieyang Liu, Aniket Kittur, Brad A. Myers

bGP Clioping resulting in your structure as tables and lists linked to implicit notetaking easily
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Can we do It automatically”

Machine understanding of
web content and structure

Sy leveraging:

Implicit signals from
people’s browsing behavior



Design goals for automatic collection & organization
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Examples User's Guide

Getting Started




NLP Heuristics to extract options and criteria
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& react angular vue
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« Angular vs React vs Vue: Which
Framework |s Better? 2022

Vue vs React vs Angular - Best Front-end
&, Javascript Frameworks - Clockwise
Software

There are three frameworks for building web applications that every frontend
developer has heard about: React, Vue.js, and Angular.

React is a Ul library, Angular is a fully-fledged front-end framework, while Vue.js
is a proaressive framework.




NLP Heuristics to extract options and criteria

Part 2: Community and development

Now that you are familiar with the history and recent trends for each of these

, , Angular React Vue
frameworks, we will look at the community to assess the development of these
frameworks. We have already seen that for all of the frameworks, incremental releases # Watchers 31k 6.7k 6.3k
have been shipped regularly over the past year, which indicates that development is
) ) . # Stars 78.4k 180k 218k
going on in full swing.
# Forks 20.6k 36.5k 35.7k
Size and load times W # Contributors 1,500+ 1,500+ 400+

The sizes of the libraries won’t be as big of a factor since caching and minification are
pretty standard nowadays. Although there can be a significant difference between the
sizes of the frameworks (e.g. Angular is the largest), they are still small as compared to

the average webpage size (about 2MB according to the most recent data). Additionally,

if you use a popular CDN to load these libraries, it is highly probable that a user has the

library already loaded in their local system.

Entities in page titles, section

Components -

headers, and table headers, etc.

Components are integral parts of all three frameworks, no matter if we’re talking Vue,
React, or Angular. A component generally gets an input, and changes behavior based

on it. This behavior change generally manifests as a change in the Ul of some part of
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Implicit behavior signals while browsing
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Lab study — collecting + organizing information

N=12, within-subjects, Unakite as baseline

20% taster 60% less overhead cost

Task completion time (seconds) Overhead Cost of using the tool
900 36%

750 30%

600 24%
450 18%
300 12%

150 6%

0% -

Baseline Crystalline Baseline Crystalline

p < 0.05 p < 0.05




Explanation for lowered overhead cost

Manually select | Rename an | Delete an | Manually put Remove a Merge criteria | Split criteria | Pin or reorder | Overall
information and | option / option / information snippets | snippet from | into groups groups criteria
capture criteria criteria into the table the table
Task A | 27.0 (6.42) 1.67 (1.97) | 0.67 (1.03) | 16.5 (5.43) 0.50 (0.84) N/A N/A 6.00 (2.19) 52.3 (13.7)
TaskB | 26.2 (5.56) 1.83 (1.60) | 1.50 (1.38) | 14.5 (5.28) 0.33 (0.82) N/A N/A 6.00 (1.79) 50.3 (14.3)
Average | 26.6 (5.74) 1.75 (1.71) | 1.08 (1.24) | 15.5 (5.21) 0.42 (0.79) N/A N/A 6.00 (1.91) 51.3 (13.4)
(a) Unakite condition
.- > .- ~
Manually select | Rename an | Delete an | Manually put Removea 1 Merge criteria ‘: Split criteria { Pin or reorder | Overall
information and | option / option / information snippets | snippet from ,| into groups 1| groups criteria :
capture criteria criteria into the table the table : : :
1 : 1 ]
Task A | 0.83 (0.75) 2.17 (1.17) | 0.50 (0.84) | 0.17 (0.41) 0.33(0.52) '| 233(0.82) ! 0.83(0.75) 15.33(1.97) | 12.5(3.02)
Task B | 1.00 (1.26) 1.67 (0.82) | 0.50 (0.55) | 0.33 (0.52) 0.33 (0.52) | 1.83(0.75) | 0.67(0.82) 1§ 550(2.74) .| 11.8(3.31)
i g :
Average | 0.92 (1.00) 1.92 (1.00) | 0.50 (0.67) | 0.25 (0.45) 0.33(0.49) | 2.08(0.79) | 0.75(0.75) | 5.42(227)  !| 12.2(3.04)
7N

Table 2: Statistics for the average number of interactions performed by users to perform the tasks in the user study. Standard

deviations are included in the parentheses.

(b) Crystalline condition



Explanation for lowered overhead cost

Active (manual) Passive
— >

capturing and organizing monitoring and error-fixing



Quality of the resulting comparison tables

Manually select | Rename an | Delete an | Manually put Remove a Merge criteria | Split criteria | Pin or reorder | Overall

information and | option / option / information snippets | snippet from | into groups groups criteria

capture criteria criteria into the table the table
Task A | 27.0 (6.42) 1.67 (1.97) | 0.67 (1.03) | 16.5 (5.43) 0.50 (0.84) N/A N/A 6.00 (2.19) 52.3 (13.7)
TaskB | 26.2 (5.56) 1.83 (1.60) | 1.50 (1.38) | 14.5 (5.28) 0.33 (0.82) N/A N/A 6.00 (1.79) 50.3 (14.3)

P —T——————n
Average | 26.6 (5.74) 1.75 (1.71) | 1.08 (1.24) | 15.5 (5.21) 0.42 (0.79) N/A N/A 6.00 (1.91) | 513 (13.4)
(a) Unakite condition

Manually select | Rename an | Delete an | Manually put Remove a Merge criteria | Split criteria | Pin or reorder | Overall

information and | option / option / information snippets | snippet from | into groups groups criteria

capture criteria criteria into the table the table
Task A | 0.83(0.75) 2.17 (1.17) | 0.50 (0.84) | 0.17 (0.41) 0.33 (0.52) 2.33 (0.82) 0.83 (0.75) | 5.33(1.97) 12.5 (3.02)
Task B | 1.00 (1.26) 1.67 (0.82) | 0.50 (0.55) | 0.33 (0.52) 0.33 (0.52) 1.83 (0.75) 0.67 (0.82) | 5.50 (2.74) 11.8 (3.31)
Average | 0.92 (1.00) 1.92 (1.00) | 0.50 (0.67) | 0.25 (0.45) 0.33 (0.49) 2.08 (0.79) 0.75 (0.75) | 5.42(2.27)  !] 12.2 (3.04) :-

(b) Crystalline condition

Table 2: Statistics for the average number of interactions performed by users to perform the tasks in the user study. Standard
deviations are included in the parentheses.




Qualitative feedback

« Reduced overhead and workload

“It feels as it | was sitting in the passenger seat and not having to do all the

steering and maneuvering.” -- P8

- Working with machine mistakes

“it felt like a mind reader. | know it’s not perfect, but | also don’t expect it to be, and
would actually prefer occasionally peeking into what it's been doing and fixing

whatever that’s not correct than just grabbing everything by myself all the time.” -- P7



UIST 2027

Wigglite: Lightweight Interaction
Techniques Tor Information Collectior
and Triage

Michael Xieyang Liu, Andrew Kuznetsov, Yongsung Kim,
Joseph Chee Chang, Aniket Kittur, Brad A. Myers.

= Wigqgling for information gathering and generating lightweight impressions for triage and encoding
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uptick in detail and comparable low light performance is
the most likely thing we can expect, in terms of image

quality. uton,
: Howevei

At if vinn

Despite the higher resglution, the a7 IV can still shoot at
10 frames per second. [Howevel, it can only do so in the
lossy compressed format if youSvant to shoot Raw, and
drops to 12-bit mode, further reducing dynamic range.
The a7 IV has a lossless compression option, for when
you need maximum processing flexibility, but the burst
rate drops to around 6 fps if you use it. Sony says the
camera's buffer depth allows over 800 Raw+JPEG
images (or over 1000 JPEGSs), but this is in the
uncompressed Raw format, which again shoots at
around 6 fps.

1. Initiate selection mode

uptick in detail and comparable low light performance is
the most likely thing we can expect, in terms of image
quality.

Despite the higher resglution, the a7 IV can still shoot at
10 frames per second.THowever, it can only do so in the
lossy compressed format if you want to shoot Raw, and
drops to 12-bit mode, further reducing dynamic rangee*
The a7 IV has a lossless compression option, for wh
you need maximum processing flexibility, but the burst
rate drops to around 6 fps if you use it. Sony says the
camera's buffer depth allows over 800 Raw+JPEG
images (or over 1000 JPEGS), but this is in the
uncompressed Raw format, which again shoots at
around 6 fps.

2. Specity selection range

uptick in detail and comparable low light performance is
the most likely thing we can expect, in terms of image
qualit*

Copy Select All Find Selection >

Despite the higher resgjutio.(, the a7 IV can still shoot at
10 frames per second. [However, it can only do so in the
lossy compressed format if you want to shoot Raw, and
drops to 12-bit mode, further reducing dynamic rangz*
The a7 |V has a lossless compression option, for wh
you need maximum processing flexibility, but the burst
rate drops to around 6 fps if you use it. Sony says the
camera's buffer depth allows over 800 Raw+JPEG
images (or over 1000 JPEGS), but this is in the
uncompressed Raw format, which again shoots at
around 6 fps.

3. Copy the selected text



software for Mac or PC. A connection via
smartphone is also possible, though audio may

Paste Select Select All = > HD (720).

4. Context switch to the
note-taking app

software for Mac or PC. A connection via
smartphone is also possible, though audio may
not be available at resolutions above HD (720).
[+++]

However, it can only do so in the lossy
compressed format if you want to shoot Raw,
and drops to 12-bit mode, further reducing
dynamic range.

5. Paste the information in

6. Triage the information
with mental judgement
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or so away from being able to jump between tabs. They're also touch sensitive, so you
may not need to click or nudge anything at all.

This layout makes the menus much quicker to navigate, as do sub-section headings within

each tab. The arrangement differs from previous Sony cameras but the underlying

relationships between settings remain the same, so it shouldn't take too long to familiarize

yourself with the new system if you're an existing Sony user. H

Constant smartphone connection

Sony has offered Bluetooth on its cameras for many years but has used it solely for

transferring location data from smartphones. The a7 IV adds a constant-connection option

of the type offered by most of its rivals. This means you only have to pair the camera with —

your smartphone once, after which they will automatically re-establish a Bluetooth Low . T -

Energy connection, making it much quicker and simpler to transfer images to your phone. Ttee..,

Closable shutter

Wiggle the cursor

back-and-forth over
the content of

Interest to save It.

The a7 IV gains the ability to close its mechanical shutter when the camera is turned off,
helping to prevent dust build-up on the sensor. Shutter blades tend to be very lightweight,
which also means they can be pretty fragile, so this should be seen as dust prevention,
rather than a physical protection measure.

Battery
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Ending with a swipe in different directions to encode mental judgement (e.g., valence)

Helpful Report abuse
Robert

Yrirfririr Autofocus wow. .
Reviewed in the United States on January 23,2022 e
Style: Body Only = Configuration: Base = Verified Purchase
Upgraded from the A7IIl. | thought the A7I11l autofocus was great, but this camera truly blows the A71lI e .
autofocus out of the water. I'd say this alone is worth the upgrade. | also really appreciate the improved
menu system. It's actually usable now. | hear the video features are greatly improved which | appreciate,
but I'm mostly a still photographer. | also appreciate the bump in megapixels, which extends the reach of
this camera a bit more when | need to crop. There are many other improvements which you can read about
online, but as | said the autofocus improvement alone is worth the upgrade in my opinion. Buy it and enjoy. Positive va | ence, or " ® ro”

10 people found this helpful

Helpful Report abuse

Amazon Customer

Yrirririr Overheating Issues in Menu
Reviewed in the United States on January 12, 2022
Style: w/ 28-70mm  Configuration: Base = Verified Purchase

I've been using this camera for only an hour now. | took a few pictures, and one video. As | operate the
menu (customizing buttons and whatnot), the camera is overheating. I've had to turn it off twice now to let
it cool down. I've looked it up, and apparently this is a common issue that users are experiencing -
overheating, particularly while operating the device menu. It's very disappointing, but as I'm not sure if it
will affect the operation of the camera after the settings are completed, | am not yet sure if | will return the
device or keep it.

12 people found this helpful

Helpful Report abuse
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Ending with a swipe in different directions to encode mental judgement (e.g., valence)

this camera a bit more when | need to crop. There are many other improvements which you can read about
online, but as | said the autofocus improvement alone is worth the upgrade in my opinion. Buy it and enjoy.

10 people found this helpful

Helpful Report abuse

Amazon Customer

Yo riric Overheating Issues in Menu
Reviewed in the United States on January 12, 2022
Style: w/ 28-70mm  Configuration: Base  Verified Purchase

I've been using this camera for only an hour now. | took a few pictures, and one video. As | operate the
menu (customizing buttons and whatnot), the camera is overheating. I've had to turn it off twice now to let
it cool down. I've looked it up, and apparently this is a common igsue that users are experiencing -
overheating, particularly while operating the device menu. It's very disappointing, but as I'm not sure if it
will affect the operation of the camera after the settings are completed, | am not yet sure if | will return the
device or keep it.

12 people found this helpful

Helpful Report abuse

Hai Le

Yrirfrrir Love My New A7 IV!
Reviewed in the United States on December 26, 2021
Style: Body Only Configuration: Base = Verified Purchase

Received the camera early, yeah! A7IV’s auto focus was awesome, the color was NICE and the images were
sharp! The low light's shooting was unbelievable. Good job Sony!

14 people found this helpful

Helpful Report abuse

a

Negative valence, or “con”
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Ending with a swipe in different directions to encode mental judgement (e.qg., priority)
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33MP back-illuminated CMOS full-frame
sensor

" BIONZXR SI.ONZXR '

SONY " ' SONY

BIONZ XR i Image processor up to 8x
processing speed
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Design goals
[D1] Accuracy

[D2] Efficiency

[D3] Expressiveness

[D4] Integration

It needs to be accurate and precise enough to lock onto the content the
users intend to collect.

It should be quick and low-effort to perform, and minimize interruptions to
the main activities that users are performing, such as learning and active
reading.

It should be extendable to provide natural and intuitive affordances for users
to express aspects of their mental context at the moment, and in the scope of
this work, encoding valence ratings as well as topic priorities.

It should be a complement to and not interfere with the existing interactions
that users already use, such as using the pointer to select text and pictures or
click on links.
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The case for wiggling
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Mouse pointer is readily available
No clicking required

Natural extension to encode extra mental
judgement

Do not interfere with existing interactions

Robust against false positives
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x +

Search Google or type a URL

Picking a digital camera < &

+ Add Topic

Topics view

v [ Sony Alpha 7 IV Full-frame Mirrorless Interchangeable Lens Camera

:1 Sony Alpha 7 IV Full-frame Mirrorless Interch... LK "

Upgraded from the A7IIl. | thought the A7III
autofocus was great, but this camera truly blows
the A7Ill autofocus out of the water. I'd say this
alone is worth the upgrade. | also really appreciate
the improved menu system. It's actuallv usable

:: Sony a7 IV review Digital Photography Review

The a7 IV uses the same NP-FZ100 battery as the
a7 lll and other more recent Sony cameras. It's a
usefully hefty unit that, combined with the
relatively modest viewfinder res, lets the a7 IV

2 achieve a CIPA battery life rating of 580 shots per

s Sony a7 IV review Digital Photography Review

Compressed Lossless
Raw compressed/
(damagingly Uncompressed
lossy) Raw
- Max 10 fps (12-bit) = 6 fps (14-bit)
> Canon EOS R6 Mirrorless Camera

@ @ ¢
v @ Nikon Z6 Full Frame Mirrorless Camera Body

Priority Level Frame Mirrorless Camera Body : ... m

6 combines a 24 .5MP Full-Frame BSI
Normal

. sensor with Nikon’s advanced EXPEED

Bntaye processdrfor the sharp, vibrant, high
Ml esolution photos and videos that Nikon is

:: Sony Alpha 7 IV Full-frame Mirrorless Intercha...

: Sony a7 IV review Digital Photography Review

I've been using this camera for only an hour now. |
took a few pictures, and one video. As | operate
the menu (customizing buttons and whatnot), the
camera is overheating. I've had to turn it off twice
now to let it cool down. I've looked it up. and

:+ Sony Alpha 7 IV Full-frame Mirrorless Interchangeabl... :

The a7 IV also offers the ability to live stream video
over its USB connection using the audio and video
standards (UVC/UAC) that are part of the USB
standard. This allows a choice of HD or FullHD
resolutions with FullHD available at up to 60fps.

:: Nikon Z6 Full Frame Mirrorless Camera Body :...

-Less than stellar battery life

> Sony Alpha a6000 Mirrorless Digital Camera with 16-50mm Power Zoom ...

@ @ @@

Holding tank

1 & 6 ¥ 4

a Sony Alpha 7 IV Full-fram... 6

Bl Sony a7 IV Mirrorless Cam... 1

Focus on clips with a rating over @

:: Sony Alpha 7 IV Full-frame Mir...

Exposure Aperture Priority, Manual,

Control Program, Shutter Priority

Type
33MP full-frame Exmor R back-
a illuminated CMOS sensor

:: Sony Alpha 7 IV Full-frame Mir... AR

BIONZXR

SONY

a - SEST

Low score clips 4

i1 Canon EOS R6 Full-Frame Mirr... [FXIES

The EOS R6 features the same
base image sensor and image
processor as the EOS-1D X Mark
lll, enabling a native ISO range of
100-102, 400. With high-speed
continuous shooting of upto 12

fre wiith tha MancrhAaninal chaittAr

:: Sony Alpha 7 IV Full-frame Mir... ZACSY

a amazon.com 10

(] X,

electronics.sony.com 1 ™

@ Canon EOS R6 Full-Frame M... 3

@ Nikon Z6 Full Frame Mirro... 1

:: Sony Alpha 7 IV Full-frame Mir...

« &~

Exmor J

CMOS Sensor

a

i Canon EOS R6 Full-Frame Mir...

he high-performance 20 MP
CMOS image sensor helps the

EOS R6 deliver outstanding image
quality.

Move these clips to trash

:: Sony Alpha 7 IV Full-frame Mi... [Z28as

Beautiful color expression made
simple with S-Cinetone color profile

:2 Sony Alpha 7 IV Full-frame Mir... L3

This is a very versatile system, it's
really quick with lots of options, it
works really well with the Imaging
Edge app, overall this is a great
tool to have for any hybrid shooter

niit here



Lab study — collecting and triaging
N=12, within-subjects
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: : e Top reviews from the United States

0.......‘.........)
e someguy

W@ Mazjﬂﬂvihle!— - S S . . :*
Reviewed in the United States on August 2, 2017 / I

/

~ Amazon Customer

Yrrfrr i Makes the photographer better!
Reviewed in the United States on May 18, 2019
Verified Purchase

R T -! V S IVeriﬁed Purchase \ l I
E ° ) Amazing camera! | can not say enough about this awesome camera. It is so little andI yet so resourceful!

.\F I Pair it with some good lenses and step your photography game up considerably.

4 - W

The camera is easy to get the hang of and switches modes quickly so you can mess with the
settings take pictures and find out what does what. great for learning how to shoot and how
to make the picture look how you want it to. I'm not a great photographer but | like my
photos and the camera is half the enjoyment.

"y ,...--~°"‘. 21 people found this helpful
. . .‘ Helpful Report abuse
-uo.o:.:. "0........:::::::.‘ <
2 00000000 ~ James

Y7777 Did not come with the battery/sd card!!!!
> @ Reviewed in the United States on November 10, 2019

Verified Purchase

—————————___\

Did not come with battery/ sd card/ anything!!!! Only came with camera it's self. My husband bought this

Clipping text Clipping screenshot

Wiggling Baseline
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[D2] Efficiency

Y

58% less overhead cost

36%

P <0.001
30%
24%
18%

12%

6%

0%
Baseline Experimental

900

750

600

450

300

150

24% taster

Baseline

P <0.001

Experimental

10
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[D3] Expressiveness

&

e Participants collected almost twice as many clips using wiggling
(37.8 clips vs 20.3 clips, p < 0.01)

¢ 79.6% encoded with either valence (62.4%) or priority (1/.2%})

1O7J



[D1] Accuracy [D4] Integration

Y Y

0 false positive (FP)

suggesting normal mouse
movements would not trigger a
wiggle activation

3.53% talse negative (FN)

With the current implementation,
2.01% did not activate, 1.48%
activated on the wrong content

108J



[D1] Accuracy [D2] Efficiency [D3] Expressiveness [D4] Integration
Y Y Y Y

e Fluid workflow

“ just wiggle and move on, in fact, when | am wiggling on something, my eyes are
already onto the next paragraph, no more stopping to do the regular clipping thing

any more” — P11

- Potential customizability

Participants wondered i they could customize the system, such as by “writing some
sort of plugin, like the one | wrote for Obsidian, to map the different directional

swipes to what | want depending on the situations that I'm in” — P1T

109J



Future work
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What we learned so far

- Externalizing mental models is beneficial
- Reduces mental load & scaffolds decision making
- Explains/justities decision making processes and rationale

- Facilitates reuse of sensemaking resources & results

- Tools should reduce the cost of externalization
- Providing in-situ info. foraging and structuring support
- Enabling automatic info. foraging and structuring

- Supporting lightweight interactions

1,



Limitations of existing work

« Problems with tabular structure

+ Doesn’t quite match people’s mental models during early
sensemaking stages.

| Lethbridge et al. 2003, Crescenzi et al. 2019, Nguyen et al. 2016, Fisher et al. 2012, Kittur et al. 2013 113




Flexible organizational structures

Snippets 2 Code Pages 1 Notes

Organizing with branches

The Draft.js model is built with immutable-js, offering an API with
functional state updates and aggressively leveraging data

persistence for scalable memory usage.

clicked
Immutable Editor State

1712 [~~~ "~""~""~""~"""""7° 5r———"""7"""""TTTT Tt TTT T react rich text editor ¢

Snippets 5 Code 1 Pages 4 Notes

texts that you copied
e *Immutable Editor State: * The Draft.js model is built with
immutable-js, offering an API with functional state updates and
aggressively leveraging data persistence for scalable memory
usage.
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highlighted

® The editor's "schema" was hardcoded and hard to
. 9 1 1 customize. Things like bold and italic were supported out of the
\WlndOW 1 box, but what about comments, or embeds, or even more

J domain-specific needs?

highlighted

e Support for setting font-size and font-family.

Time

Huang et al. 2012 cicked

® The repositories were monolithic, not small and reusable.
The code bases for many of the editors often didn't expose the
internal tooling that could have been re-used by developers,
leading to having to reinvent the wheel.
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Flexible organizational structures

Other potential ways of organizing knowledge

e.g., similarity-based grouping and categorizations

| plan to run contextual inquires and brainstorming sessions with
participants.

14



Limitations of existing work

 Disconnect between automation and user input

- Limited ways for users to guide system automation

| Lethbridge et al. 2003, Crescenzi et al. 2019, Nguyen et al. 2016, Fisher et al. 2012, Kittur et al. 2013 113




Implicit Selected References in Descriptions Strength of Score Function W

Behavioral Prior Research indication of

Signal user attention [ e —————

Copying content | Developers frequently copy | Triggers when the user copies some text Strongest /| 40 for each triggering
sample code from the web | from a content block b. This typically "
to use in their own code happens when a developer copies sample
[8, 54, 55] code from web pages to try out in their

own code.

Text highlighting | People tend to highlight Triggers each time when some text in a Strong 20 for each triggering
text while reading to help content block b gets selected. Triggerings
focus their attention [105] where the selected text is shorter than 5

characters are disqualified.

Clicking Clicking on content, such as | Triggers when the user clicks on a content | Strong 20 for each triggering
widgets and links, is block b. This accounts for situations where
considered to be a decent the developer interacts with content on a
behavioral indicator for page, such as live demo widgets. Clicks that
perceived interesting are part of text highlighting are excluded.
elements on web pages [57]

Cursor hovering | People tend to use the Triggers each time when the mouse cursor | Weak 0.5t, where t is the duration (measured
cursor to guide their hovers over a content block b for at least 2 in seconds) of the cursor’s stay within
attention while reading web | seconds. This accounts for situations where the bounds of content block b. The maxi-
pages [18, 52, 57, 65, 103]. the developer naturally moves the mouse mum score is 10. In our pilot testing, users

cursor onto the content that is currently rarely spend more than 10 seconds read-
being read to guide his or her attention ing a text block.
[18, 64, 102, 103]. However, a cursor hover
triggering will be disqualified when the
system detects an extended period of idling
(2 minutes) without any user actions.
Content dwelling | The longer some content Triggers each time when a content block b | Weak 0.2t, where t is the duration (measured

stays visible, the more likely
that the user is interested in
it [22, 65].

gets scrolled into and stays in the visible
view port for at least 2 seconds. This
indicates that the developer has at least
paid attention to b. However, a dwell
triggering during idling is disqualified.

10 seconds.

in seconds) of content block b’s stay in
the visible browser viewport. The maxi-
mum score is 4. In our pilot testing, users
rarely stay at one location for more than

e s v e i e syt I Y /e 8 i i e e ey I ee e = e e
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Guiding automation with user input

Direction customization of scoring functions

Allow users to directly adjust the parameters.

Learning scoring functions over time

Train an online learning model that takes into account user input
(fixes of incorrect automation results) and improve its performance
over time.

- generalizable to all users and scenarios

- allow additional signals

117,



Limitations of existing work

- Limited ecological validity

- Few evidence on how people use the systems for real-world tasks.

| Lethbridge et al. 2003, Crescenzi et al. 2019, Nguyen et al. 2016, Fisher et al. 2012, Kittur et al. 2013 11&




Field deployment study

Research questions:

- [Usability] Can people use the system to collect and organize information and
externalize their thought processes when sensemaking?

- [Usefulness] Does the system offer value over what people would normally do
when reading through and making sense of web content for decision

making?

- [Effectiveness] How much effort do people perceive that they have to put into
to keep the external structure up-to-date and reflective of their state of
thinking at any given pointin time?

- [Characteristics] What are some potential common characteristics of the
structures that people externalize depending on the nature of the tasks?

119



Field deployment study

Planned approach:
- Integrate existing and the proposed technigques into a new system.

- A small group (20 - 30 users) of participants use the new system for their
everyday sensemaking and decision making tasks for an extended period of
time (~1 month).

- Use a mix of qualitative (e.g. interviews, surveys, ESM) and quantitative (e.g.,
log data analysis) methods.

- Present findings and offer design implications for future in-situ sensemaking
systems.
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