— iR 3

DBSJ Journal, Vol.12, No.1
June 2013

D998V —2 U0 R T LRAKEX

® 0)7"_ NDESMEBDIRE
A Declarative Approach to the Develop-

ment of Crowdsourcing Systems

YEST 2R RIS EAT

Kenji GONNOKAMI Atsuyuki MORISHIMA

BE, 959 RY—2 T2k T—2INE - BIE - MEEN
GLfabnTHY, 959 KY—S VT R TLAOREZXIET

5Y—ILHLEL BB LTNS. ARXTIE, ESWERICKY Y
77FV VUV RTLORREXETSFEERETS. B
EBIZIE, 959 FY—S UGV RTLAEZEEMIZERT 518
® CTS(Condition-Task-Store) MR L #I2ET 5. CTS #
Z1tlX, BEDISHIRY—05 TS5y b IA—LTHLLED
NTWBERITFUTL—FO—BIEIZESTWLNS. RBXTIE
T2, CTSHEENAKRELRRAZHE O LETRT.

Today, crowdsourcing is one of the populer ap-
proaches to collecting, managing, and processing
data, and many tools to support the development of
crowdsourcing systems have appeared. In this pa-
per, we propose a declarative approach, named the
CTS (Condition-Task-Store) abstraction, to describe
crowdsourcing systems. The CTS abstraction is a nat-
ural extention of task template, which is adopted by
many existing crowdsourcing platforms. In this pa-
per, we also show that the CTS abstraction has a large
expressive power.
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<?xml version="1.0" encoding="UTF-8"?>
<QuestionForm xmlns="http://mechanicalturk.
amazonaws.com/AWSMechanicalTurkDataSchemas/
2005-10-01/QuestionForm.xsd">
<Question>
<QuestionIdentifier>1</QuestionIdentifier>
<QuestionContent>
<Text>4 AfIARDWLE % fLE L7=n? </Text>
</QuestionContent>
<AnswerSpecification>
<FreeTextAnswer/>
</AnswerSpecification>
</Question>
</QuestionForm>

Bl #2777 L—
Fig. 1 Example of a task template
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Fig. 2 Example of a microtask
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Task Type Entry (
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Question [Sauthor] 28 & W 7=
fStitle) &WIHARICEFRT
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Store Tag (book_id, tag)
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Fig. 3 Example of a CTS rule
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Fig. 4 Example of a microtask: Task 1
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Fig. 5 Example of a microtask: Task 2
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477 ] text)
Question | 5T L7 WEIE D4 FTE
ATTLTLZE0.
Count *
Store Restaurant (name)

6 X277 1. fkEJiD AT CTS L—ib
Fig. 6 CTS rule for Task 1

Condition Restaurant (id, name)
Task Type Choice (value, [1, 2,
3, 4, 51])
Question | #K&JE [Sname| % 5 EifE
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Fig. 7 CTS rule for Task 2
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Condition || Image (i, size, type:‘photo"), =1
Large (size) Condition | -
Task Type Choice (category, Task -
[landscape Store TuringMachine (id:1, st:qg_0, head:0)
’
portrait, animal, JL—)L 2
food, etc.]) TuringMachine (id, st, head),
g A — 5 Tape (pos:head, sym),
QueStlon $i DAT A U %@*RLT Condition Rule (st, sym, new_st, new_sym, dire),
TEL. new_pos = pos + dire
Count 1 . Task —
Store LargePhoto (i, category) TUringMachine |
8 WO TR DS Condition % #> CTS /L—/L St id, st:new_st, head:new_pos
Fig. 8 CTS rule with more than one atom in the condition part ore ) /update,
Tape (pos, sym:new_sym) /update
_ JL—/1 3
3. 4 CTS ?ﬁ%{td)ﬁfﬁ%?)b Condition TuringMachine (id, head)
CTS HfLic £ %7 5 % Y —3 v 755k d (CTS L—L ot Task -
/El\) 73"%’—‘%_ %ﬂfl&?é %@E#, d@:‘l’%‘&bi, 5‘““5“\“‘10) Store Tape (pos:head) /update
WREIZIGE U7 CTS v — VDR b AT v TGO FETH 5D, B

RAIZIZIR DERIZAT DL S .
o T—HAR—ADEEBMHL, % CTS V— (C,,T;,S)ed D
C, DFHEZLT 5. BIRMIZIE, C O&MEmT-T L5 7, &
BAOFERFAEL D D7 TANT —Z _R—ZARIFET S
E I, C FOLEDIFAAD BIRIZFHG 21T 5.
o S C DIFRF RN ETHANLT H LD HHE5E, IREITH.
- Ti # null ‘/C&‘;)*L&j:, &27 T,' ffﬁiﬁk L/, 5?<77°—/1/
RS 5.
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2179,
o T WL SHNIE, SIS TT —HR—A~DT —H D
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TUTZE DB EAT, ED X D 7 — )3 e 7a 2 F CTHULEE
it TAPRAR
B Z1E, K8t CTS b—LCl, £, Image (i, size,
type:"photo") ZiHMliL, Image F® type 23 "photo" TH
LA TN LE ST & size WHEIND. KRIZ, FHEI NI size
IZX > T Large (size) DY O EMERT H. £ LT, kY
SEOW AR SN i lZ LT T I 2T H X AT R
RS, FOMEFE RN LargePhoto [IZHI S D.

4, CTSHRIEDORIA

AEICIE, CTS LRI HOW Tk 5. £9, CTS
WS X D3R TF 2— ) VI meETH L FEERT. KRIZ, Fa—
Vo7t i3S L7 a s T I T EEORBI N ORE A
AT D, ZHUL, TOSEECRIFERANEHEKDO A 4T
I3 aICERLELDTHD. WS ONDY T AZTERL, %
7T ATRIRAJRER T 0 7T AR BRI D F 577, &4,
CTS gt s thn s T Ry — v ZBR Y — L ORB 1 %
s 5.
4.1 CTSHRILODFa1—Y) oI %eH
FE 1. CTS itz F = — V) v V%L Th 5.

FEBA. B9 IC CTS gt L5 F a—V v U~ v Ot &R~ d
Fa—VrT<wiE, WO 3 OOMMEHRNHHD.
1 B ONEIREA BT 2 A€ Y
HWH 2 TN EN T ERE G EE T EAy R
K 3 WRICEWT —
F#11%, UVl —3 3 TuringMachine (id, st, head)
D st ITHRONERRIEZ M5 Z LIC K> TRBIT 5.

P 2 %, TuringMachine (id, st, head) ® head IZ
~y RONEZENT D2 LIk THREATS.

9 Fa—VU U~ ity 5 CTS —ib
Fig.9 CTS rules that implements a Turing machine

FEH 31X, Ul— a3l Tape (pos, sym) &/L—/L3i2k»
THBLTA. Tape (pos, sym) (7 —7 LD H H{LiE pos IZFE
Hosym BENPILTND Z L2 HMNT 5. L—)b 3 ITIERIZEW
T—=TERETHEOONL—NLTHSL. V—ra bl
DAL DX TNV ERNT HZ LT TERODT, ~y RAY)
OTEDNEEE LI X ENREATHLI X IS VEENRT S
Z LTl ZOMEIIL—L 3 ICL o TREESh, T—T R
FRICHIET Z E 2[RI T 5. ZORBIT L - TERIZEWT —
TERET O LFEEOLBENFFETH 5.

X9 Ti, L—n 2 ITEBRAICE S -Fa—U T~ rn
MEAERILL CWAD. VL — g Rule(st, sym, new.st,
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