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Crowd-Based Database

Crowd-Based database can execute some queries which are hard for
traditional database
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Workflow

A requester submits her query
using CQL, which will be parsed

by CQL Parser. CQL Parser Result Collection
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Motivation
® Optimization Models

Existing works: Tree-based model (table-level)
CDB: Graph-based model (tuple-level).

® Optimizing Goals:
Existing works: Mainly on cost.

CDB: Focus on multiple goals (cost, quality and

latency).



Graph Model

Weight(Jaccard, ED) w(e) >threshold

Affiliation Name
I University of Cambridge | Nandan Parameswaran
T, Microsoft Cambridge S. Chaudhuri

Title Author

p DataSift: a crowd- Aditya G. Paramesw{ran
| powered search toolkit I
p | Dynamically generating Surajit Chaudhur
) portals for entity-oriented

web queries.

Country Name
U, UK Univ. of Cambridge
u, US Microsoft
Number | Title
C 16 DataSift: An Expressive and Accurate
Crowd-Powered Search Toolkit.
CH 4 A crowd powered search toolkit
C3 0 A Crowd Powered System for
Similarity Search
Cyq 1 Query portals: dynamically generating
portals for entity-oriented web queries.
® For each table 7'in the CQL query, there is a vertex for each tuple in this
table.
([

For each crowd join predicate 7.C; CROWDJOIN 7".C;in the CQL query, ( U2
there is an edge e between ¢t ET and ¢ €T with w(e) >threshold.




Tuple-level VS Table-level

Table 1 Table 2 Table 3 Table 4
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Differences with Existing Systems

CrowdDB Qurk Deco CrowdOP CDB

COLLECT V X V X |

Optimized
FILL v X V V |

Crowd

SELECT V V V V |

Operators
JOIN v v v v v

Deployment

Latency
Objectives

Quality MV MV MV MV <
Cost-Model X ‘/ \ \ \

strategies Budoet-
g X X X X +

Supported

Task Cross-Market X X X X \




Contributions

® Optimization Models: Graph-based model
(tuple-level).

® Optimizing Goals: Focus on multiple goals
(cost, quality and latency).

® Many commonly used crowd-powered
operators.

® Cross-market HITs deployment.



Cost Control

@

U2 U O\‘
CQL Query Candidate:

(Uy, ry, P1, C1), (U, Iy, P1, C2), (U4, 1, P1, C3), (U1, I'2, P2, Ca), (Ug, I2, P2, C4)

CQL QueryAnswer:
(UQ, r2’ p21 C4)

Given the colors of every edge, how to select he minimum number of edges to find al
the answers?

Min-Cut Based Algorithm (referto the paper for detail)

In the example, the optimal edges are (Uo, o) (2, P2) (P2, Ca) (1, P1) (U1, r2)



Consider the case where the colors of edges are unknown. We aim to
ask fewer edges to find all answers with high probability.

Sample Average
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Greedy algorithm

Given S sample graphs,
selectthe minimum number of
edgesto resolve all samples

(b) (u4, r2) (U2, r2) (r1, P1)
(d) (U4, r2) (U2, 2) (r2, P2)
(e) (r1, P1) (U2, I2) (Uy, I2) (Up, o)

(2, P2) (P2 Ca)

NP-HARD



Expectation-based Method
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E(r,,p,)=(1-0.42)%2 + (1-0.42)%(1-0.41)%(1-0.83)*6/3 =



Latency Control

(P2, ra)
(p3’ C5)

(Ug, r8)
(Ug, r9)
(U10, '10)

(11, P7)
(F12, Ps)
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Connected Components

e.g. (P1, C1) (P2, C2)

Edges Containing Tuples frormr
the SameTable.

e.g. (P1, 1) (P1, 2)



Quality Control

Truth Inference

W={w}: a set of workers
T={t} : aset of tasks
Vt={(w,a)}: worker w provides answer a for task t

The probability of the i-th choice being the truth for task t is

computed as:

[iw,aev, (qu) =2t ()

pi = — , —
Zj=1 H(w,a)EVt (qw)n{J:a} ' (le_—ql_)]l{ﬁéa}

©
Other types of tasks:refer to the paper for detail



Quality Control

Task Assignment

Assign a set of k tasks to worker w, such that the
quality can be improved the most.

Two main problems:
(i) unknown ground truth
(i) how the worker can answer each task.

Distribution of choices being true for each task t

P=(p17 p27 -"pl-1)

Entropy function:
H(P)=-2.p;log(p)
The lower H(p) is, the more consistent P is, the higher:

quality will be achieved.



Quality Control

Task Assignment

Probability that the i-th choice will be answered by w :
1 — qu
-1

Then after worker w answers task t with the i-th choice,
the distribution is as follows:

Di - quw + (1 —p;) -

- A1—qw C1—qw
= (B Pi*dw Pt
p — A ,ooo, A ,ooo’ A

The expected quality of improvement

I(t)=’H(ﬁ)—Zz.:1 [ Pi - qw + (1 —ps) - 71 ] '
Other types of tasks:refer to the paper for detail




Task Type & Ul Designer

Which ones are correct?
The same band

1 Please choose the brand of the phone

“ Apple
Samsung The same size
Blackberry v Different bands
Other < Different sizes
Please fill the attributes of the product Please submit a picture of a
phone, which is the same

Brand brand as the left one.

Price .

Size - ':

LUK

Whether has camera

|
111
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Experiment

Dataset
Paper
Table #Records Attributes
Paper 676 author,title,conference
Citation 1239 title, number
Researcher 911 affiliation, name, gender
University 830 name, city, country
Award
Table #Records Attributes
Celebrity 1498 name, birthplace, birthday
City 3220 birthplace, country
Winner 2669 name, award o
Award 1192 name, place




CQL Queries

Table 4: The 5 representative queries used on paper and award.

Query Dataset paper Dataset award
SELECT Paper.title,Researcher.affiliation, Citation.number | SELECT Winner.award, City.country
2 Joins FROM Paper, Citation, Researcher FROM Winner, City, Celebrity
(2J) WHERE Paper.title CROWDJOIN Citation.title AND WHERE Celebrity.name CROWDJOIN Winner.name AND
Paper.author CROWDJOIN Researcher.name Celebrity.birthplace CROWDJOIN City.name
SELECT Paper.title,Researcher.affiliation, Citation.number | SELECT Winner.award, City.country
2 Joins FROM Paper, Citation, Researcher FROM Winner, City, Celebrity
1 Selection | WHERE Paper.title CROWDJOIN Citation.title AND WHERE Celebrity.name CROWDJOIN Winner.name AND
(2J18) Paper.author CROWDJOIN Researcher.name AND Celebrity.birthplace CROWDJOIN City.name AND
Paper.conference CROWDEQUAL "sigmod" Celebrity.birthplace CROWDEQUAL "New York"
SELECT Paper.title,Citation.number,University.country SELECT Winner.name, Award.place, City.country
3 Joins FROM Paper, Citation, Researcher,University FROM Winner, City, Celebrity, Award
(37) WHERE Paper.title CROWDJOIN Citation.title AND WHERE Celebrity.name CROWDJOIN Winner.name AND
Paper.author CROWDJOIN Researcher.name AND Celebrity.birthplace CROWDJOIN City.name AND
University.name CROWDJOIN Researcher.affiliation Winner.award CROWDJOIN Award.name
SELECT Paper.title,Citation.number SELECT Winner.name,City.country
3 Joins FROM Paper, Citation, Researcher,University FROM Winner, City, Celebrity, Award
1 Selection WHERE Paper.title CROWDJOIN Citation.title AND WHERE Celebr;ty.ngme CROWDJOIN Winner.game AND
(3718) Paper.author CROWDJOIN Researcher.name AND Celebrity.birthplace CROWDJOIN City.name AND
University.name CROWDJOIN Researcher.affiliation AND Winner.award CROWDJOIN Award.name AND
University.country CROWDEQUAL "USA" Award.place CROWDEQUAL "US"
SELECT Paper.title,Citation.number SELECT Winner.name,City.country
FROM Paper, Citation, Researcher,University FROM Winner, City, Celebrity, Award
3 Joins WHERE Paper.title CROWDJOIN Citation.title AND WHERE Celebrity.name CROWDJOIN Winner.name A
2 Selections Paper.author CROWDJOIN Researcher.name AND Celebrity.birthplace CROWDJOIN City.np
(3J29) University.name CROWDJOIN Researcher.affiliation AND Winner.award CROWDJOIN Award.name Al

Paper.conference CROWDEQUAL "sigmod" AND
University.country CROWDEQUAL "USA"

Celebrity.birthplace CROWDEQUAL "New
Award.place CROWDEQUAL "US"




Cost
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Quality

igher quality by about 5%
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Latency
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Thank you!




