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Big Data is Everywhere!

Lots of data is being collected:

Volume, Variety, Velocity
Web data, e-commerce
purchases
Bank/credit card transactions
Video and images
Social networks
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How Much Data?

Google processes 100 PB a day

Wayback Machine has 3 PB + 100 TB/month (3/2009)
WeChat has 600 M users and 20 B message per day
Facebook has 2.5 PB of user data + 15 TB/day (4/2009)
eBay has 6.5 PB of user data + 50 TB/day (5/2009)

W = 640K ought to be
= enough for anybody.

|
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From Wikipedia

"In information technology, big data consists
of datasets that grow so large that they
become awkward to work with using on-hand
database management tools."

Computers are not efficient in processing
certain data (e.g., image processing)

WIKIPEDIA
The Free Encyclopedia
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What is Crowdsourcing?

Coordinating a crowd (a large group of people online)
to do micro-work (small jobs) that solves problems
(that software or one user cannot easily do)

GALAXY ZGO O

Make Money
by working on HITs

HITs - Human intefligence Tasks - are
you work on, Find HITs now,

ical Turk Worker you:

® Canwaork from home
® Choose your owhn work hours
® Get paid for doi

As a Mechan

ng good work

__Find HITs Now_

individual tasks that

Get Results

5 U ; rnpl t HIT - Human Intelfigence Tasks - and
cal Turk. Get started.
cal Turk Requester yo!

a global, o dmad24 7wukf
G tth d fHIT cnmpl ted in
® Pay only When you're satisfied with the results
Fund your Load your Get
cccccc t tasks results

Get Started

Big Data



The Benefits of Crowdsourcing

Performance

Inexpensive
Fast

Human Processing Unit (HPU)

More effective than CPU (for some apps)
I'mage labeling
Language translation
Social network survey
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Basic Components

Requester
People submit jobs
Human Intelligence Tasks (HITs)

Worker

People work on jobs

Platform

Job management
Amazon Mechanical Turk (MTurk)

i _—

Requester Transparent Computing and Big Data
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Malaysia Airlines Flight 370

Holywedlitt.con  BREAKING NEWS! . .
| Iick = Malaysia Airlines Flight 370 D | 9 | Ta l G I (o) b e l
See More
Pics Of
Flight 370

Crowdsourcing volunteers comb
satellite photos for Malaysia
Airlines jet

March 11

) e I just saw on our local Denver Fox news ( )

o Al / S~ w1 that a local company, Digital Globe, has reoriented their

e AP 71 satellites to take high-res images in the area where the

/ )s plane may have crashed. Crowdsourcing efforts are on to

;'»\\ have people scan these images and find signs of debris. I

et \ / wgmin  was reminded of Jie Wu's talk earlier this month.
o 1] L
J "":"’f‘\ :_: .- Asyouadlready know, Digital Globe has participated in the
o 'Sm:;"";:_ ki ISTeC IAC meetings (Jay Smith for example).

Padang €y waten
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http://kdvr.com/

Example 1: Help Find Jim Gray

Jim Gray, Turing Award
winner, went missing with his
sailboat outside San Francisco
Bay in January 2007.




Example 22 DARPA Network Challenges

WE HAVE A WINNER!
MIT RED BALLOON CHALLENGE TEAM Pr'o blem (2009): $4O ,OOO
e challenge award for the first team

o o > to find 10 balloons.
o L Suend MIT team won under 9 hours.

e e A /r Winning strategy

O RE $2,000 per balloon to the first
- e person to send the correct location

B $1,000 to the person who invited
the winner
5 $500 to whoever invited the
e inviter
% .. (or to charity) ...
L S S
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Example 3: TC(Q Challenges

Problem (March 31, 2012): Find five

suspects in Washington, D.C., New York,
London, Stockholm, and Bratislava.

Winner from UCSD CrowdScanner:
located 3 of the 5 suspects.

Winning strategy: same as MIT. Also,
recruiters of the first 2,000 get $1.

New York City Bratislava




Worker
HIT
Dashboard
Requester

MECHANICAL TURK
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P ——

| Your Account HITs

amazonmechanical turk

Qualifications
Introduction | Dashboard | Status | Account Settings
Mechanical Turk is a marketplace for work.

We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.

293,089 HITs available. View them now.

Make Money
by working on HITs

HITs - Human Intelligence Tasks - are individual tasks that
you work on. Find HITs now.

As a Mechanical Turk Worker you:

& Can work from home
+ Choose your own work hours
e Get paid for doing good work

Find an Earn
interesting task b money
[ Find HITs Now |

or learn more about being a3 Worker

As a worker, make an average of
$0.03 per task

Paid directly to Amazon account

Get Results

Ask workers to complete HITs - Human Intelligence Tasks - and
get results using Mechanical Turk. Reqister Now

As a Mechanical Turk Requester you:

+ Have access to a global, on-demand, 24 x 7 workforce
+ Get thousands of HITs completed in minutes
e Pay only when you're satisfied with the results

Fund your Load your Get
account tasks results
| GetStarted |

As requester, set up simple
tasks for workers to complete

Quality control is possible
through MTurk services

Transparent Computing and Big Data



Worker: Contract for a HIT

amazonmechanical turk

All HITs | HITs Available To You | HITs Assigned To You

HITs [l

All HITs
1-10 of 1982 Results

Sart by: | HIT Creation Date (newest first) El @ Show all details

Your Account | HITs Qualifications

Hide all details

12345 ¥ Next * Last

Copy Text from Coupon Image

Time Allotted:

Requester: Coupon Vision HIT Expiration Date:

Jun 21, 2014 (51 weeks 2 days)

10 minutes

Not Qualified to work on this HIT {Why?)

View a HIT in this group

HITs Available:

Proofread OCR Data

Time Allotted:

Requester: Brian Robertson HIT Expiration Date:

Jul 3, 2013 (& days 23 hours)

2 hours

Take Qualification test (Whv?)

View a HIT in this group

HITs Available:

Get product codes and prices from receipt image (get bonuses for long receipts)

Time Allotted:

Requester: Shoppin HIT Expiration Date:

Jul 1, 2013 (4 days 23 hours)

45 minutes

Reguest Qualification (Why?)

View a HIT in this group

HITs Available:

Click and provide fast feedback B-US RHL-003

Time Allotted:

Requester: CrowdFlower HIT Expiration Date:

Jul 3, 2013 (& days 23 hours)

30 minutes

Not Qualified to work on this HIT {Why?)

View a HIT in this group

HITs Available:

Basic Caption Requirements

Time Allotted:

Requester: Redwood HIT Expiration Date:

Jun 26, 2014 (52 weeks)

15 minutes

HITs Awvailable:

View a HIT in this group

[ T S T -

Select a HIT

By creation date, payment amount, time allotment

Transparent Computing and Big Data
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Worker: Reviewing a HIT

Want to work on this HIT?  Want to see other HITs?

|_Accept HIT | Skip HIT

Copy Text from Business Card
Reward: $0.02 per HIT HITs Available: 39 Duration: 10 minutes

Total Earned: $4.72
Total HITs Submitted: 7

Timer: 00:00:00 of 10 minutes
-

Requester: Oscar Smith
Qualifications Required: MNone

Your Current Quality Score is:

Please COPY Text from Business Card: If you have a high enough score, you will be 2 ==
considered for promotion to a Trusted Worker.

Mame

Title Company

1 Email Website

1 Please Accept

Address: 2

H IT FI I'St Address Line 1

addline

NOTE: This is a Sample City State Zip Code

Phone: clickhere ifnota U.2. phone number 2

Work | |Ext.
Please select/crop company logo or -
. . WloDile
image from the business card above.
Fax

Click + Drag to select the company logo.
add phone

Review the HIT before accepting
Shown full task, allotted time (10 minutes), reward amount ($0.02)

Transparent Computing and Big Data



Worker: During a HIT

Timer: 00:02:27 of 10 n

Finished with this HIT?

Let someone else do it?

Total Earned: $4.72
Submit HI Return HIT Total HITs Submitted: 7
@ Automatically accept the next HIT
Copy Text from Business Card
Requester: Oscar Smith Reward: $0.02 per HIT HITs Available: 1 Duration: 10 minutes
Qualifications Required: None

ﬁi..aﬁ‘ i’ Ci-Lii; 4

Please Copy Text from Business Card:
Training Mode. You will still be paid for completing this HIT.

Michele Howard
Information Designer

Four Gateway Center
16th Floor

444 Liberty Avenue
Pittsburgh, PA 15222-1207

www.lhouse.com

412.995.9690
mhoward®lhouse.com

—r————— — e ——

Please select/crop company logo or
image from the business card above.
Click + Drag to select the company logo.

!

You are
in

Michele Howard

You are Correct!

Information Designer Company

You are Correct! You are Correct!

mhoward@lhouse.com www_lhouse.com

You are Correct! You are Correct!

Address: 2
444 Liberty Avenuel

Address Line 1is Four Gateway Center
Note: This address has 3 address lines. To add
another Address Line click an the blue "add line’ link
below.

Please try again.

add line

m

Shows duration of time

Gives worker the option to "Return” the HIT

Transparent Computing and Big Data



Worker: Completing a HIT

00:00:00 of 10 minutes Want to work on this HIT?  Want to see other HITs? Total Earn
| Accept HIT | | Skip HIT | Total HITs Submitt

@ Your results have been submitted to Oscar Smith and will be approved or rejected shortly.

ed: $4.72
ed: 8

You can work on this new HIT by clicking the "Accept HIT" button
CCCCC from Business Card

que mith eward labl min
Qualifications Require d: Mone

Confirmation message in green

Automatically shows the next HIT submitted by the
same requester

Check Dashboard to see if HIT is accepted

Transparent Computing and Big Data



Worker: Sample Dashboard

AL TUTK s Y3 »
ntelligence ~ HITs  Qualifications

292 650 HITs
available now

for which you are qusz
Find [RENIE™ containing that pay at least § m require Master Qualif]

Dashboard - WNENEN (If vou're not DETWE, click here.) Your Worker ID: S

Total Earnings (What's this?)

Approved HITs

$4.72
Bonuses £0.00
Total Earnings $4.72

_-----
Today

$0.00
0 $4.72

Wiew more...

_-- _--

Jun 3, 2013 7

HITs Accepted HIT= Submitted

.. Submitted 8 B88.9% ... Approved 7 100.0%
.. Returned 1 11.1% ... Rejected 0 0.0%
.. Abandaoned 0 0.0% ... Pending 1 —

Transparent Computing and Big Data
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Avoid Shady Requester

How Turkopticon works:

Turkopticon adds ~ ment and vote on an article. Easy!

functionality to

Amazon Mechanical 3Juester: v Product Search HIT Expiration Date:

Turk as you browse [ :

for HITs and review communicativity: I 1.00 / 5 I:

status of work youve ———— generosity : 2.57 /S ——

done. As you browse 32 website c¢ fairness : 2.86 /5 |

HITs, Turkopticon : .00 /

places a bu?ton next puestern P %73 5n Date
What do these scores mean?

to each requester and d:

highlights requesters

for whom there are ——————— Scores based on 7 reviews

reviews from other ~ &e YouTube Report your experience with this requester »

workers. B-ad LEVIEWSS gquester: ¢ MK Movie Quote mir expiravon Date:

let you avoid shady

employers and good Timen Allatbad.

reviews help you find fair ones. You can view reports made against requesters with a quick

click.

As you review HITs you've completed, are there HITs you weren't fairly paid for?

Turkopticon adds a button that lets you review requesters from your "Status Detail” page.

Transparent Computing and Big Data



EteRNA

APPS: BIOLOGY
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EteRNA: cMU, stanford

Login Register Lost password? Facebook connect

Aim: to gain mastery <heterna
over the way RNA RN =

Roadmap Puzzle RNA Lab Community About

Chat Pla
e Te—

molecules fOIdS. Challenges | GoTo Player Puzzies sort by Post dste Numbar of peopie cheared Reward Lengt St

Matt Indykiewicz:
Simple Hairpin Hairpin Series Hairpin RNA prob r10:28 Auj

Spanda: ... [10:36 AM]
41264 © 25 36007 © 35 34643 © S0
™ (s " (5] 2 L Matt Indykiewicz: -

_ - [10:37 AM]
Matt Indykiewicz:
my random quote

[10:37 AM]
Spanda: -_- [10:37 am] H

Matt Indykiewicz:
you kill the people

driving 10:37 AMj
Loop Strategy - Learn Y RNA - Difficulty Synthetic RNA- Spanda: my random
quote: 10:38 A

about the 1-1 Loop Level 0 Difficulty Level 0

® @% 1 -C is the Stl'ﬂIlgESt ]HIil'. 2 21728 © 55 12 24720 © 100 12 26334 © 100 Spanda: "Let me tell

you something you

(highest brightness) aiready know. The
L] world ain't al
F Q% sunshine and
1 Latest News

4
®
) -A is the next strongest. —
'1 (]IlEﬂil]_I]l hl'ight[lESS) on 6pm EST, June. 26th.
5 ﬂ ,‘ -

News] TEBOWNED puzzie
Oryza sativa 4 - Oryza sativa 5 - Chlamydomonas results published

e -4 Difficutty Level 0 Difficulty Level 0 reinhardti - Difficulty ews] Cloud Lab results from
[News] Cloud Lab results from
ITs @ 18010 © 100 2 16226 © 100 Leveld 5028 published
@ is the weakest. 2 13238 © 100 ioal How well can Ph.D
[Blod] o
(lowest brightness) Next S e
Blog] Want to preview lab

results?

Blog] Getting EteRNA into

Transparent Computing and Big Data



EteRNA: cMU, stanford

By assigning different colors (RNA nucleotides), a RNA
chain will fold into different structure
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ETZRNAI CMU, Stanford

f use ame | | )ASSWOorag Log in Req:ster Lost password’> Facebook connect
KC o,, erernd

Roadmap Puzzie RNA Lab Community About

Make Molecules Advance Science

- e Anonymou..
Simple Hairpin o :

[4:59 PM]

f® a7875 © 25 16 Nov 2010 hoglahoo: yes it is (4:55 P
hoglahoo: ok, just checking
[4:59 PM]
TomoeUzumaki: hello
hoglahoo 4:53 Py

Play Now hoglahoo: hello Tomoe 459
P

Rayrane: who is cohenf? 500
PM]

TomoeUzumaki: going to see
Kaze Tachinu 500 Py

cohenf. yes (5:00 PM]
hoglahoo: who is Kaze
Tahinu? 500 Pug

cohenf. rayrane [5:00 PM)

- hoglahoo: Tachinu® [5.00 Py
Structure Notation cohenf: franki is cohen [s.01 e

Pu)

(((((GFS))))) Please log in to chat

Open Chat Window

Latest News

[News] Cloud Lab 11, 12, and
13 results published

[News] Eterna resulits
published in PNAS

[News] Crowdsourcing errors in
any puzzie description

[Blog] Naked RNA - Nuclear
"'Difficulty Level™ Magnetic Resonance

Welcome to the Hairpin RNA Series. [Blog] Naked RNA - X-Ray
Chrystaliography

"'Science™ [Blog] Towards 3D design

Puzzle Description

A small hairpin RNA or short hairpin RNA (shRNA) is a sequence of RNA that makes a tight hairpin tumn that can

be used to silence gene expression via RNA interference. shRNA uses a vector introduced into cells and utilizes

the U6 or H1 promoter to ensure that the shRNA is always expressed. This vector is usually passed on to Latest Wiki
daughter cells, allowing the gene silencing to be inherited. The shRNA hairpin structure is cleaved by the cellular
machinery into siRNA, which is then bound to the RNA-induced silencing complex (RISC). This complex binds to
and cleaves mRNAs which match the siRNA that is bound to it [Wikilwhat is RNA?




EteRNA: cMU, stanford

Your RNA must fold into the structure in white outline.

C(i’cHere to start!

” You must have 2 or more -1 pairs.




EteRNA: cMU, stanford

sk Hairpin RNA

S QOO @

Roadmap Puzzle RNALab

Register

Community  About EteRNA

Chat

TomoeUzumaki: it's oscar
nominated 502,

hoglahoo: is it a japanese
animated historical fantasy
adventure film? [s.02r
TomoeUzumaki: yes, [5:03 Pu]
hoglahoo: got it (5.03rm
steven123505: sounds
perfect for you (s:05 pm)

jedg: Hi Rachel and Franki ;507

PM]
RL: Hey jed its Ryan [5:07 pm)
jedg: sup Ryan (508 Pu)

Please log in to chat




teRNA: cMU, Stanford

- Register
Roadmap Puzzie RNA Lab‘ Community  About EteRNA

Chat
Chat Players Oniline (5

grade or something? (5:09 Py
TomoeUzumaki: nope [5:09 PM]
RL: most of them are (s5:.09 Py
jedg: kk who is tho s:09 M)
hoglahoo: | was in your grade
20 years ago [5:10 PM]
hoglahoo: doesrthat count?
[5:10 PM]

TomoeUzumaki: haha s:10 Py
jedg: haha so ur 77 5:10Pm
hoglahoo: yes, I'm 77 [s:10 M
RL: You me franki and rachel
[5:10 PM]

Please log in to chat

< @ S e QORO R




Galaxy Zoo
Fine-grained Recognition

APPS: TMAGE PROCESSING

Transparent Computing and Big Data



GalaxyZoo: Zooniverse

CLASSIFY STORY SCIENCE GAI-AXY Zﬂﬂ DISCUSS PROFILE LANGUAGE

Classify

SHAPE
Is the galaxy simply smooth and rounded, with no sign of a disk?

® =

Smooth Features or disk Star or artifact



GalaxyZoo: Zooniverse

Classify

UND
w rounded is it?



GGIGXYZOOi Zoohiverse

GALAKY 700

Classify




Fine-Grained Recognition

J. Deng et al, "Fine-Grained Crowdsourcing for Fine-Grained
Recognition,” CVPR 2013
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GWAP.com
reCAPTCHA
OnToGalaxy

APPS: COMMONSENSE
KNOWLEDGE

Transparent Computing and Big Data



GWAP.com: cmu

ESP Game Tag a Tune
Labeling images Labeling tunes

s Tag a Tune

Hear Here

-+
T Youand a partner hear a o Got it, Let’s Play!
tune and must describe it. m il - 4

* *

How to Play How to Play

1 You and a partner see
the same image.

4 View Top Scores

i VE
2 Each of you must guess e _ . 2 Based on the descriptions,

what words your partner you have to figure out if iforont
is typing. E you're both listening to

the same tune!

3 There are several other
bonus rounds which are
self descriptive. Enjoy!

Transparent Computing and Big Data



OhTOGC(lC(XYI University of Bremen

MORE GAMES
r:guest_1370454894191 2ank "ieldSTH 00T 00T HOIFI00 -

D I | Try these recommended games

';ri—l—i—‘—L shining galactica
f

& 3 SHOOTER
' * k%

i
)
i ——

Grass green
Grass

Nibbler
ACTION
* A A

Coherent Beam
ACTION
0. 8.6

Free Repair

Versatility
MUSIC
Kk A

.
\ , Press ENTER to continue.

Caution, Ensign!

N\
| \ My scans show the next
,'. @2:‘ convoy will be accompanied
s ‘} \ by some basic attack drones
) \

Score: 6000

4 Press ENTER to continue




OHTOGC('C(XY! University of Bremen

Given a keyword
e.g., "tourism”

Collect pods with
words related to
keyword

e.g., "voyage"
Shoot down pods

with unrelated
words

e.g., resist"

An experimental
game platform

Transparent Computing and Big Data



reCAPTCHA: cmu

% - reCAPTCHA IS A FREE
CAPTCHA ANTI-BOT SERVICE THAT
HELPS DIGITIZE BOOKS.

=4 WHAT IS reCAPTCHA
=% GET reCAPTCHA (eamoboat Ltrain, Jron

Lisl morning |ran off the i
=4 PROTECT YOUR EMAIL iew-London. Four cars pluy
=» MY ACCOUNT

=% RESOURCES: DOCS & PLUGINS

-

paotuing.

[LI 1

= LEARH HOW reCAPTCHA WORKS

USE reCAPTCHA ON YOUR SITE

@ STRONG SECURITY
¢ ACCESSIBLE TO BLIND USERS
4l 30+ MILLION SERVED DAILY

Upon-

(3 See how accurate reCAPTCHA is at
digitizing content!

Transparent Compu“ng %'ﬂcgg ?&PUPE% | Contact | FAQs | Terms | Privacy
@ 2009, all rights reserved.



Sequential

Iterative and Parallel
Divide-and-Conquer and Aggregate
Map and Reduce: a Special Case

PARADIGMS

Transparent Computing and Big Data



Sequential: Collaborative Workflow

Lexical translation
(weak bilinguals or machin ‘ e

. . . -y Bilinguals
Assistive translation

(strong bilinguals)
Refine sentence ‘ e g—
(mOHO“ngUGIS) ﬂ ¢ ﬁ ‘ /Bilinguals

V. Ambati et al, "Collaborative Workflow for Crowdsourcing
Translation,” CSCW 2012

Transparent Computing and Big Data



Iterative and Parallel

Iterative |mprove and vote

[ —" == 0 Lok Tk s p—ry
" AMP‘W?“;
.."r-‘-‘--‘" .,’;:;‘:: 5 ad

I
.; '<
* Phoase sgoony e sasscrptos of Se Mndeving
o Poople wilvoue shvdm o ppee o chamges. o e samacribon for s
PN Oy temrmr. (Y (1) (%) werw (8ot} (timel. I (M (1) @ Cew * Differences are hghlgheod o yellow

13 et wWATIAG SUYe 14 & BIT Ted (pheney I=

e > You (mtnpeiiod) (veveral) (woods) (work) (") () () work sent (Sone) | sho notice » few |=‘
o o~ all v na { )y Y ) e

" i

You (%) (N

Pt OA) REAtaRRS. Owarall Yo

Tou 80 17) Meve good ipekstel, bet thay 2e% Lot seider 1he Iveiting
L

pood (pomts), bt they pot kot smadia the {writing) (uptare)

3 votes @ $0.01

improvement $0.05 /
*ﬂ'_"iftw_"if_’

G. Little et al, "Exploring I'terative and Parallel Human Computation
Pr‘ocesses ’ HCOMP 2Ol(%ransparent Computing and Big Data



Divide-and-Conquer and Aggregate

P S
Divide-and-Conquer and |
Aggregate - - | —><A>' |
Decompose a problem ' v ' : . I
statement and aggregate P’ P~ s S
The reSUITS Divide and Conquer Aggregate
Two special aggregates S~~~ St
Merge S” - ‘®- S <i©— S
Reduce 4 +
o D ___|
Merge Reduce

P. Minder et al, "Crowdlang - First Steps Towards Programmable
Human Computers for General Computation,” AAAI 2011,

Transparent Computing and Big Data



Map and Reduce: A Special Case

(‘;‘w' "m'“")' ArRCUIONS l Brief Hswy
Map
(facts)

The Empire . MOst popular The Statue of
State Bullding ones include the Literty ras
coledrated its Emoire State beccme an

75t Bulang, the American symbo!

Anriversary Statue of Liberty of freadom and

onMay 1, and the Grand wolcomo to tho
2006, Certral Termnal immigrants

Ag< most peopie who plen 1o travel 10 New York City what
Mey want 10 see while thay are mere ard invanadly you wil
hear about the 10D ourg! attractions: the Empire State
Building. the Statue of Liberty, and the Grand Cental
Terminal, with the Empire Stata Buildng probably coming in
a3 number onc on the kat of "muat aae” for visitors to the city.
No wender: the Empire Stat2 Building has a long history,
having caabratad i's seventy-fifth anrivarsary on May 1,
2006. Ye1the Statue of Liberty is also a popular tourist
cestnaton,

A. Kittur et al, "Crowdforge: Crowdsourcing complex work,” ULST
2011

Transparent Computing and Big Data



Challenges
Opportunities

CHALLENGES AND
OPPORTUNITIES

Transparent Computing and Big Data



Each set has S/2 items
: r workers I I

Challenges

Each set has S/10 items
rjryrjryrjr v |r|rjr

Trade-offs: time, cost, and quality

Max algori‘rhm with human error (with a probability)
Maximize quality (via redundancy) subject to cost and time

P. Venetis et al, "Max Algorithms in Crowdsourcing Environments,”
WWW 2012

Incentive: money, glory, and love
Platform-centric: a Stackelberg game
User-centric: auction-based incentive mechanism

D. Yang et al, "Crowdsourcing to Smartphones: Incentive
Mechanism Design for Mobile Phone Sensing,” MobiCom 2012.

Transparent Computing and Big Data



Challenges: HPU + CPU

General
CrowdDB Ouery Query Parser

;

Output Manager

Optimizer

W

Turker
Relationships

CPU -—»

Crowdsourcing
Templates

Files Access

Methods

"

M. Franklin et al, "CrowdDB: Answering Queries with

Crowdsourcing,” SIGMOD 2011

Transparent Computing and Big Data
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Challenges: Collaborative Workflows

Turkomatic

Create a new blog about Mechanical Turk with at least two posts.

CROWDSOURCE IT!

Complex works require
careful and accurate
design workflow

Problems:
Loop subtasks
Task starvation

mtworker

A. Kulkarni et al, "Collaboratively Crowdsourcing Workflows with
Turkomatic," CSCW 2012

Transparent Computing and Big Data



Opportunities

Beyond simple workflows
Graph search
Graph match

Beyond simple worker selection
Dynamic procurement

Beyond independent workers
Social networks

Transparent Computing and Big Data



Beyond Simple Workflows

Graph search
Human-assisted graph search
Best sequence of questions with simple Y/N answers

A. Parameswaran et al, "Human-Assisted Graph Search: It's
Okay to Ask Questions,” VLDB 2010

Graph match
People graph (who knows and/or communicates with whom)

Puzzle graph (ideas are compatible and can merge)
Natural dynamic for people to merge their compatible ideas

C. Brummitt et al, "Jigsaw Percolation: What Social Networks
Can Collaboratively Solve a Puzzle," 2012

Transparent Computing and Big Data



Beyond Simple Worker Selection

Dynamic Procurement
(multi-armed bandit)

A gambler facing a row of slot
machines

Which one to play, how many
times, and in which order

Each machine having a random
reward from a fixed distribution

A. Badanidiyuru et al,

Objective: maximizing the sum of ~Bandits with Knapsacks:

rewards earned through a sequence  Dynamic Procurement for
of lever pulls Crowdsourcing,” 2013

Transparent Computing and Big Data



Beyond Independent Workers

Social network of workers

Iterative recruitment of workers through
social ties

Challenges
Graph searching
Timeliness of responses
Stoppage condition

Transparent Computing and Big Data



Computational Surplus Around
QQ Example

SOCTAL CROWDSOURCING
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Computational Surplus Around

Friends help friends
Fixed individual capability
Probabilistic friends'
capability

Makes dissemination

decisions

Based on the estimations
of the fixed and potential
computational capacities

LD 10

|

| A

RS,
1o | 5

|

|

|

N

© H__IO

Py

() t=

S. Zhang et al, "Minimum Makespan
Workload Dissemination in
DTNs: Making Full Utilization
of Computational Surplus
Around ," MobiHoc 2013
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Water Filling Schedule

Response delay d;: response + reply
Computation (by a friend)
Reply delay
S1f3
[ /1 A | Time
P R
Se=1 % S,=2
“ = / S d —————
0 2 2 Task=16
d3:7 dl =
Task=16 S3= 4 Specd

' 3 So S] Sz S3
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QQ Example

Tencent QQ), or QQ

InSTanT messaglng ;s:aasras;sasr;m : @&xﬁ%@w%ﬁﬂ:ﬁ:t e TPH

B 00 AdminELS) 10000

¥ 5 00 Admin BIX

20 =0

As of March 2013

798.2 million active QQ = ,‘
accounts g O S meenEh

& BB

Peak of 176.4 million gl © g
A GCLG BEe Bl |25 &

simultaneous online users ol -

QQ experlmen.r &) - OO o iw)) memExm ||| A0 2@.1-2[5]]4:

Exploring social status of
QQ users by responses
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Iterative Request/Reply (reduce)

Initial label is L = "2" (subtract L by 1 when forwarding this
request to QQ friends)

L=2 So

When L = O, return the -1 |_> ‘

total number of QQ friends

L=0 So1 . S22 S23

When L > O, do the following:
Forward this request to all QQ friends

After receiving the first 10 replies, compute the average
number of friends, and send them back to me

Transparent Computing and Big Data



Iterative Request/Reply (merge)

Initial label is L = "2" (subtract L by 1 when forwarding this
request to QQ friends)

L=2 So
When L = O, return the following: h@%
Basic information (B) - - .
Number of friends (N) s
Timestamps (T) - 'Vf' ) <Mz -
L=0 Sa1 S22 Szs

When L > O, do the following:
Forward this request to all QQ friends

Pack the first 10 replies, fogether with your own
information (B, N, T), and send them back to me
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Summary
Acknowledgements

CONCLUSION
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Summary

HPU as a new paradigm to compliment the
traditional CPU-based computing for big data

Many unexplored algorithmic problems
Worker selection

Social connections of workers
Workflow design
Cost-time-quality trade-offs

Incentive mechanisms
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