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|
‘Crowdsourcing ‘ |

* “Crowdsourcing” is the act of taking a task traditionally
performed by a designated agent (such as an employee or a
contractor) and outsourcing it by making an open call to an
undefined but large group of people.

[Howe 2008]
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|
\ Potential benefits ‘ |

e Wisdom of the crowd

e Reduced time to market

* Generating alternative solutions

 Democratization of participation

 Employing freelance specialists

Learning through work
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Example platforms

Pick a Specialty:

| |
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|
‘What we know today !

* Various software engineering tasks can and are crowdsourced
through a range of platforms

* Higher quality and less expensive code [Lakhani, Garvin, Lonstein 2010]

* Crowds are much smaller than anticipated; using crowds
contributes to quality and creativity /wu, Tasi & Li 2013]

 Waterfall model; best for less complex and stand-alone tasks;
development costs much greater than expected; overhead much

greater; quality issues pushed later in the life cycle [stol & Fitzgerald
2014]
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Two challenges ‘|

* Is it possible to crowdsource the more complex aspects of
software development?

* Is it possible to crowdsource software development at
massive scale?
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Two challenges ‘|

* Is it possible to crowdsource the more complex aspects of
software development?

* Is it possible to crowdsource software development at
massive scale?

debugging programming design
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. . . . "
“Essential” workflow design considerations

:small large .

size of crowd

“minutes weeks

task length

“minimal extensive

expertise demand

client workers

locus of control
[LaToza & van der Hoek 2016]
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. . . . "
“Accidental” workflow design considerations

intrinsic extrinsic

incentives

low high

A
A

task interdependence

“nhone extensive

task context

_none many

replication
[LaToza & van der Hoek 2016]
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Competition !

small . large
size of crowd

"%utes weeks

task length
“minimal . extensive

expertise demand

Wt workers

locus of control
_intrinsic . extrinsic

incentives

‘ high _

task interdependence
‘none . extensive

task context
nhone many

replication
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|
Collaborative community ‘|

:small large ,
size cgrowd
:minutes weeks ,
task length
:minimal extensive ,

expertise demand

:c/ient workers ,
locus o’control
"'insic extrinsic ,
incentives

Jow . high |

task interdependence
‘none extensive

task context

Oe many

replication
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‘Microtasking

:small la'_>
size of crowd
4[‘Jtes weeks |
task length
:minimal extensive ,
expertise demand
:c/ient workers ,
locus of control
:intrinsic extrinsic ,
incen%ves
Jow h@h:
task interdependence
Jnone extensive R
task context

none

S D C L Software Design and
Collaboration Laboratory

replication

Department of Informatics, UC Irvine

@

sdcl.ics.uci.edu 12



|
A first trial: two-phase competition ‘ ‘ |

Round 1 Round 2
Control Initial read read __ rank
UX group designs designs designs  designs

read __ rank
designs  designs

read __ rank

designs  designs \

interviews —&

read __ rank /

mstructlonS\AE xperimental Ini!ial
/;2 participants) ~ group designs
.trafﬁc Round 1
simulator
design \ Control read
prompt designs

receive pay
& prize(s)

AD group designs designs  designs
Instructions™e, Fxperimental Initia read read _, rank
(10 participants group designs |  designs designs  designs
1 week 3 days 3 days 30 - 45 mins

[LaToza, Chen, Jiang, Zhao &
van der Hoek — ICSE 2015]
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Second attempt: microtasking
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‘Morphological chart

SDCL

Software Design and
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Option 1 Option 2 Option 3 Option 4
Vegetable
picking device
)\
‘Triangular plow Tubular grabber Mechanical picker
Vegetable
placing device §;>
o2z il
Force from vegetable
Conveyor belt Rotating mover accumulation
Dirt sifting
device
Square mesh Water from well Slits in plow or carrier
Packaging ~
- @
Method of
Track system Sled
Power source | Hand pushed Horse drawn Wind blown Pedal driven
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|
Microtasking a morphological chart

Option 1 Option 2 Option 3 Option 4

Mechan:

_,o,,o.a.%%

Force from vegetable
accumulation

low or carrier

Power source | Hand pushed Horse drawn Wind blow m Pedal driven

Can a crowd identify key decision points?
Can a crowd identify solution alternatives?
Can a crowd identify a complete design?
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|
‘Microtasking a morphological chart

Coaveyor belt Rake Rotating mover accumulation
Dirt sift
device %
v/
N>
¢ {\,\
Square mesh Water from well p i

Power source | Hand pushed Horse drawn Wind blow n Pedal driven

Can a crowd identify key decision points?
Can a crowd identify solution alternatives?
Can a crowd identify a complete design?
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. Tool

Task:

Design an interface mechanism through which users build maps
with roads and intersections.

Sketch solutions that cover the following
requirements:
* The user can create a simple visual map of roads on an empty,
rectangular canvas.
* The user can create a map that supports at least 6
intersections.
* Roads may only lead to 4-way intersections (3-way
intersections are not allowed).
* The user can create a map that allows roads of varying
lengths, with different arrangements of intersections.

Tips:

* You don’t need to support very complex maps. Try to focus on
the different user interactions your solutions need to have to
satisfy the requirements.

Reminder:
We are not looking for one perfect design but are interested in a
variety of designs that each can have their own pro's and con's.

REVIEW & SUBMIT

TIPS

TASK INFO
QuUIT
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Name your first solution

Explain your first solution
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. .. |
Two experimental conditions ‘

e User interface design versus internal code design

 Workers work in isolation versus workers see the completed
work of others

Software Design and
S DC L Collaboration Laboratory Department of Informatics, UC Irvine sdcl.ics.uci.edu 19



Participation ‘ ‘ "

User Ulwith Internal ID with
Interface examples Design examples

(UI) (ID)

Signed
consent 875
form

Quit before
taking

CREUEE 205 (19%) 191 (22%) 375 (25%) 229 (27%)
tion test

836

Failed the
test

Passed the
test

Entered the
JENEIUE 082 (26%) 225 (26%) 220 (15%) 151 (18%)

580 (54%) 431 (49%) 886 (60%) 456 (55%)

284 (27%) 253 (29%) 232 (16%) 151 (18%)

Submitted

(LI 88 (8%) 87 (10%) 94 (6%) 72 (9%)
code

Accepted

work 78 (7%)

80(9%) 76(5%) 66 (8%)

181 187 158 115

solutions solutions solutions solutions
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. . A
Example solution alternative H‘

name: Graphical representation of traffic at 6 traffic lights

explanation: | decided that the user has to see what is going on in order to make a decision about what to do with the traffic light timings. So, | decided to
graphically represent it in a way that would make it easier to see what was happening.

time spent: 42m
time spent name: 0s
time spent explain: 0s

workerid: SNktPPM3GKkPX573K3

Ist Avenue  Second Avenue Third Avenue

)(5\L
- 'E
SLrEl X ) Nt g
Xs X110 a given direction
g £} Moo e
X0
X0 2nd Street oy
Bl 8L 8 e

s No traffic or Light traffic
* Moderate traffic
S Heavy traffic
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|
Example solution alternative H‘

rame: Graphical Traffc Flow Edtor

cxpanaton: | gooled and drew & 23 gid with 4 ntersections nstead of & Jed grd with &, but the principies should hold up the same regardiens of map size or shape. (1) - Tooler (2) - Map eciting
wroa () - Tool for placing entrances and exits, possbily left-Chck 1O DRace entrance, ro-Chok 10 place exits or Something %0 that eflect (4] - Typical object select 200! I5) - Tool for placing roads. |
a7t sure whether this inferface ks intended 10 be abie 10 cominuct maps or simply change the trafic flows on exiating mags, 30 unconality of this 100l won't Be expanded on much.
Nayhe a simple Ine 100! type mechanem, where you Ghck 10 DAM0E TwO NOJES OF Sekect austing INersection Nodes and & road IS Cresed Detwas Them (5] - Gresn amows moresent placed
erfrances and yellow anows wcta (V) - nodes. Should be autormatically Sefined wherever two roacs irfersect. Maybe S could be a ool 1o marually place them s wel?
Nt sure what Impact of use That Could have. escept the DOSSDERY 50 Creae SQuUotOMRMAGUOL 1N areds DATween NWSactons, which ILICTE go over Bter () - Marer repaasentng a segment
of moad. Deahed lres n this shetch sepresent 2-way streets, ines with amows am one-way (3] - When - a slcer g for aciunts of the amourt of trafic hat
wil enter theough Tt entance. Mayhe it also makes 1he avow grow bigoeci2Fthicher the Ngher the 1actor 50 That IT's aasy 10 1ol af & JRance the relaive Yo of ol entranoes wilout having 1
select each one and check (10) - When an ntersection s selected, aTows sppes from sach oncoming rafic drection fhat one on e lef! side an't actually valld because '3 4 one-way street. It
PAODabiy WOusTN T Do & Dad k0ea 100 The Systen 10 Getect Tws, Dut It showkda T 00 arry Narm # 1 Goen T 5000 that amow will Simply affect The Zero 0ars 00ming That wind. When you select an amow.
8 Ul slement appears that aliows you 1o aduat the probability that approaching cars will head In & Cortaln direction. In s case if the sikder & mowed 10 one of e points of the angle, that mears
8 100% chance cars wil move In That deection, while leanving £ in The middie of T rght 1a0e of the 1angie means an eQull DroDabiity of arvy deection. This 0ould De espanded for an Nowey
Imersection 10 be any N-1)-gon, but that could get measy and unintulive pretty quick. Then again, anything more than & S-way Intersection is pretty uniieely In & sealiatic road map. Tum probablity
Should NOT overwsite 00 wity ST0008 Mowewer, unioss & Qoo of The DrOram 8 10 Model reckioss\aw Desaking arivers as well. {11) - When & road segment s sefected. you 0an chok and orag
paraiiel to the road 0 make £ & one-way steet. A one-wary steet can Be made two-wary agan by dragping In Hhe opposte deection. Alematively Bere coulkd actually be wo Ul arows with 3 dot in
Detween. Possibilty 10 mone e Sow COMol here, Dut MOST of whatt | 0an think of is akeady Coversd by entrances and ntersections. [Other than vehicle spead, mayhe? That's sometng | Gant
conmcer at ol Ul just now, ) (12) - As with most editing programs, the option %o look at and manually ect the actual values of you'se adusting would be pr 100, 80 you can
D more pracse with your fow Semings ¥ you e, <« Not shown in The shetch, Dut there could De & possibiity of 80dng entrances and awts n - well, aly Qarages on
the biocks in between. These would simply Be placed with the entrancersadt 1ocl by clicking on the desied spot. Entrances would have The same entrance rate control sidec ot in addtion both
errances and esits coukd have an - ry "t Wi wivch wity Oirs will arn whin Comng Out of enirances, and th Beihood Tt passng oars will hurn 10 Wike
an ot they pans by, — The abiity to place sntrances and axts and one-wary steets 50 beely Y P e by of the user g confict, bet that might not Be such a Bad thing -
I 1he Map Droaks SOmewhers, you SHould wind oD Seeing whire It Droaks Sooner of lider. Bt there could Blso De S0me Mnd of confict handier That's fot seally the Dart [r meant 10 De worryng
about hare anywary. — This inferface might not Be Hhe Most preciss Bt § shoukd Be tarly approachabie and intulive 1o Lse. Theowscally thare SROUIT T Do Ay Major IBSUs Wi NON squUAN-Oric-
Dased soad systers olher, a0 Curved roads should De handied in 1he Same wity &3 Sirsigh road segr far s O > oo

time spert: 17m
time spant name: G
time spent epiain: Os

worserd. GERIMAeE R P

1 L] 2

1
I
I

<

{—<Q~ or —
— EAL S
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Frequency

50
40
30
20
10

0

SDCL

Ul design
60
40 I
20
o |1 [ | 1

1 1-2 2-3 3-4 45 56 6-7
Scores

Ul Design with Examples

1-2 23 34 45 56 6-7

Software Design and
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50
40
30
20
1

o

50
40

20
10

Internal Code design Ul Design

=PNWSAO
OO0OO0OOO0OO0O

Frequency

#Req met
12 23 34 45 56 67

Internal Code design with
Exampes 50

40
30
20
| 1l X
0
0 1 2 3

1-2 23 34 45 56 6-7

Department of Informatics, UC Irvine

Ul Design with Examples

S

50
40

20
1

o

Internal Code design

Internal Code design with

Exampes

3
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Diversity

task 1.1
task 1.2

task 1.3
task 1.4

No Examples
#categories

11
13
10
14

11
10
7

User Interface Design

With Examples
#categories

13
13
10
15

Total

S D C L Software Design and
Collaboration Laboratory

Department of Informatics, UC Irvine

task 2.1
task 2.2

task 2.3
task 2.4

No Examples
#categories

10
10
10
14

11
7

13

Internal Code Design

With Examples
#categories

Total

12
10
11
15
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Overall diversity versus individual diversity

SDCL

decision point description

map creation 11
setting of traffic light timings 13
determining the flow of traffic 10

visualization of the state of the simulation 14

Worker ID Category
Worker MB1 Blocks
Worker MB2 Click and drag Build as you go ‘Blocks _
Worker MB3
Worker MB4 Blocks Assisted Drawing
Worker MB5 Click and drag Pencil-like (Draw) Pencil-like (Draw)
Worker MB6
Worker MB7 Map Only Map Only
Worker MB8 Build as you go
Worker MB9 Nodes Nodes
Worker MB10 Click and drag Click and drag
Worker MB11 Pencil-like (Draw) Blocks Blocks Build as you go ‘
Worker MB12 Click and drag Click and drag
Worker MB13 Map Only Map Only Map Only Map Only ‘Map Only
Worker MB14 ode ode Click and drag
Worker MB15 Click and drag
Worker MB16 Click and drag
Worker MB17 Assisted Drawing Assisted Drawing Pencil-like (Draw)
Worker MB18 Blocks
Worker MB19 Blocks
Worker MB20 Map Only
Worker MB21 Build as you go Blocks ]Pencil—like (Draw)

Software Design and
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: : A
Quality across categories H ‘

Average quality score per category
(Map creation)

v

I

Average Quality
w

N

0
Pencil-like (Draw) Traffic Simulation Ul layout and extra

Assisted Drawing Automated using Blocks Build as you go Clickand drag GPS Map Only Nodes
features

input
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|
\ Conclusions ‘ |

It is feasible for a crowd to generate a diverse range of
solution alternatives

* Solution alternatives, however, vary strongly in quality,
with only a moderate number that are of sufficient
quality

* |tisimportant for diversity to involve multiple workers;
individual workers do not create diverse sets of solution
alternatives

* Displaying examples has a negative effect: diversity
goes down slightly and quality goes down significantly
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Future work ‘|

* Repeat the experiment, only displaying examples of sufficient
quality (done)

 Repeat the experiment, with a different crowd (Topcoder)

* Address research question #1: generating decision points
with a crowd

* Explore hybrid models
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