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Abstract In the Internet age, data becomes new factors of production, becomes the basic resources and strategic re-
sources,and are important productive forces. Big data services have been widely carried out in China,and data exchanges
have been established. Now,data quality has become a key issue restricting the development of data industry. This paper
divided the research issues of data quality into three stages according to the chronological order,and summarized the
representative results of each stage, including methodologies, techniques, models, tools and frameworks. Then, it ana-
lyzed the challenges and opportunities faced by data quality research in the new environment of big data,the internet of
things and cloud computing. Finally,it prospected research focuses and development trend of data quality from six as-

pects :data quality model, quality management of big data,related quality techniques for big data,crowdsourcing,internet

of things and data sharing.

Keywords

1 3l

i C R MM I T &/ N Al (DL CE T AN
ATTEY T2 DA [A) 36 25 473 A o AL 7 0 2 80 i B R A A e 5
T & A e T A W4 20000 40 8 A 607 ol ) A9 15 ol I i 2
PIAASE o 2R B ok 70 3R 8 5 52 Bl b MOk 132 3 56 3 L R
ASCRE S i) 249 A0 7 ol A2 S 9 O i [ A -t 2 R B4R R T T 5
TSR IT B EE A A B BB BT S T 4R T 20 HE4L 70 4R
fRBIR TERTI T 30 240 L RIIR)R LM T — &5 £ 4L
HIERIE BN TT % o DI LR B0 i e #) i o D A R
AT T 3 A Hr B SOl TR Y BT 2 B B TR R BEA % 5 B
B A — AN BOHS I BL T 2 S B RGO SRR L dn B o i

il

FfE H . 2017-03-10
(61663047 % 1)y,

BB H . 2017-06-02

Data quality, History, Development trend,Big data

5 SCCMIT (1 4 TH 4504 0o 48 30 L 45040 0T ot 1Y) T A HE 42 .
ISO 8000 %4iE I 1w HE % N 25 . 2010 4R LSS, T BRI . = 1F
BB A — S R R R R A B TR R R ST Ok T
ERA PR AL, A SCERIR T A% G 500 9T 2k R 5 40038 170 45
P £ 2 M AR 43T T 78 307 4 AR RUBE B0 5T T B8 R B 5T
B4 A R) RN 2 ST 5

2 HIEREMHEE

Bl BB R WEA 1R S R eI R R N B B0 B Y
IR mfE R RGN IE W BT, B, A2 R 2 i
Ba X T 17 BR G0 E 2 O g O 1 Bodl e B O Y
FE#s . 30 Z4F 3k B B B W M — & ol B BF 52 U

A 303 [ 58 AR 2 i 4 - FE T L OB B BT BA R DX IR A S B AT R S B B A Y

& FQ975—) L, MR B, S ) O s T i B 42 38 . E-mail : lcai@ fudan. edu. en GEE/EE) ;R F(1964—), B, #i +,
HB EEWI T R RS 2 R R B B (1963 —) B b B, EE O oA BUR R E SRR BRI A B 1978 ). &,

T R S BRSO 1 S B R T R A



2 I

MMV Z EZ WA, HRRIIBREE TUT 3
HrBe.
2.1 HIERENEHEIFHER

20 22 70— 90 AR X K4 i Y i 2 B Br . X — B B
BRI S - BF 50 N B2 4 R 30 45 o0 ) 20 BT B 2 52 i 4R B &
SR IR IBAT S AFR i R T — A O TR T 1 AR R

TE B0 5T 07 28 B B, B B ) A BT 5 S 2Ok IR T
A3l O7 A S A0 2 14 ek 45 BEAT 38K L S8 ST U AN T T B LA
S TH W AR 2 THF B A B T R L R 2 i S
Sof B B R LA FE L L N 20 b 4D 70 AEARGE L < T ™
I SHE B R ERE R, R, &S0 kg K E
)™ H O B T B . S T U B R LR
AL 20 HE2d 60 SEAKR I A T B R BEE KR P gt
A5 BE AR A o AR b Y B R R B O3 A Al B
{0 4Gz 38 0 B4 470 D 2 — RGN EOR T BOR IR B, & 2
AU B BT B BB ST 0A T 20 122 80 4R AL I, HiF R
SUTE T o 42 B ) 3 R, AR 0 R Bk BOHE A (A)
1513 WL 40 8, Morey, Balloru, Laudon, Mathieu Al Khalil %

5 B L 2 L0 B4R 95 455 R 4 o 0 0 R i 6
PEHE,

RS SES H O AT R AR T AR B
J7 R FIHEZR {0 J2: A SC T 5% )8 AR AT ol 28 36 40 A B T 45 47k 7
A M B A AT 5 17 L 22 RS A A0 T )
WA A S T HOR T 1 5 — AR IR RDY
2.2 HIBEREAR R E

1990 — 1999 4F J2 B 415 7 1 (1998 1L B Bt , i — B B Y 4R AiE
JE A NL T TR O A 09 B0 A BB S R R
B A G — AR R, o BRI R E S —

2018 4F
AN ST IR E ST 18]
2.2.1 AR LA LB

20 HiE22 90 4FX, 26 R A4 B T % B (MIT) (19 %5 46 i &
W /NALAE Stuart Madnick Fl Richard Y Wang #4115 4
TR T 4w BCHE B A # (Total Data Quality Manage-
ment, TDQMD) (4 #Li . 3X b7 35 & 5= B2 W5 Ut Bods it 2
TR e ANRR R L O A B B 4 Tk R B E
T R IR SE A

X — B B RS F AR T SOROHE T L i E T o A
S, TDQM 3%, 2R 5L o X B B i 8 i — 4~ 58 —
B 5E o L BN PTG J& MIT 42 09 5@ S, A iR 49 “ fitness
for use” (fff FH 1038 & 1) 1) M & B 50408 o o o Lo B4 3
BRI T E AR . Bl B 0% ) RO T ot
O NTIE 7 W N T NS N R 22 BB e o i N T IR &
I3 BT % % Redman KA« AUREUR 7R 15 | oo SR RTAL ) b g %
T P S P B R e B 1 AR — 8 L&
FUR R I IR AP ET

Hdle B A R — DR IR AR M E B B T 2K R
SRS BORT R . F L B R T A A T R A 2T
Bl R KA B s, MIT SRE B Be i 25 7 sk 40 i i
At g %) 43 o WA BT L AT 7 ) M B B O 4R B A R 3R GA B A 4
Fp A, A AR 2R R A S 25 A i 4R BT, SCERC8 IR 6
A Web B R AE Je 32 AFHRAE. SCHRL9ITE MIT 5% Y
Tl b R AN A A B 11 A Web $odis BT 4E B, Sk
CLOJLARE 52 S B iy, 12 37 M)k 2 UK i SCB WG 2 kA
SRR ANFSFRER I 1L AT EAEE. BRT¥RAE X
PR 2 BE A1 [ P Ah BIL A L — S8 ATl o ] E T AR N Y 4 BE L
F1.E2 AT,

F 1 E BRI ATEUR T W B 5

Table 1 Common data quality dimensions of international institutions and governments
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Table 2 Data quality dimensions used in some domestic

fields or industries
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Fig.1 Total data quality management cycle
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Table 3 Common data quality assessment frameworks
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AIMQ A methodology for information quality assessment Lee % A 2002
CIHI Canadian Institute for Health Information methodology Long #2 Seko 2005
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DaQuinCIS Data Quality in Cooperative Information Systems Scannapieco % A 2004
QAFD Methodology for the Quality Assessment of Financial Data De Amicis 2 Batini 2004
CcDhQ Comprehensive methodology for Data Quality management Batini 2 Scannapieco 2006
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Table 4 Comparison among four comprehensive assessment methods
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8000 FR B /) B A7 3 F i Bl A i , Part 2 A 3 AH R
B, 2) FHUE B, Part100— Part199, 4038 T m X4 M JL
A~ #8 4y Partl00, Part110, Part120, Partl130, Part140 i
Part150, i E &7E 2012 4E Z R Hl & el 3 F5H
Bos i B, Part200 — Part299, 4) 72 5 B4 i &, Part300 —
Part399,

B M 2008 4FJiK K A T 45 — AR E (ISO 8000-110,2008
FRAE B R B SRR L B — B Lok, B A TR
LERART 6 #B 18O, B & A 1SO 8000 Fi if 4 4 vh £ 1SO
8000 100 F 4 & 43 » B 4= B o B &6 4> . H AL 1SO 8000
B ARAELR AN E 2 BTRT

l 1SO 8000 |
FYTT T [ 57 ]
Part Part Part Part
;;’32 ‘;}g‘fj 100 Part 110 120 || 130 || 140
B BE || B ||
o || X[ &
LI EE

K2 1SO 8000 {A R4 &l
Fig. 2 Architecture of ISO 8000 standard

2.3.6 HEREHMK L EH
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5 5E IR IO A A0 BE
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B, A 5T B 24 TP T SR A 4B R R 2R R X SE B s . Bl
0 Siadat Al Chu 58 AL T E-R E 42 ) —Fh f T AR 8548 1k £k
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NPT T — A 22 2 B0 AL, Ok R i S A LI 2
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& Li Al Lang T 2010 4 42 1 59— 4> 180 17 = 45 14 16 £ s 19
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FEAAR K — BOHCHE 2 AR 25 A AL B dn SCA R R A
— SO S 2 S5 A A G AN B R RS SR R —
R SR AR L B G 1 /R L R A IR AR /L AR AL



o5 4 3]

L2 IR s T R Vo Sk 7

A0 3 00 R BRI P B R G B 45

[a) 3 ¥ B ACHE . 1970 4R LV (5 B KA 3 Fhy
A s an 4 A BRAF B AL & B AR BT LLR i — £, 2011
AF 2 ERBEE A RN B T B S 1. 8ZB, BEXT U R A
o ECR AT R W T VA R 1 B S R Y B A
B 7E — 72 B 1) SRR S BT

IR 45 B A5 B . 1 T Aol SR A BT £ 40 3 S0
TR B AL A, P 0 B X B Z I OGRS TR
T A2 ] B A2 AT Y L AL O B TG 3 A Rk 2 B Al A R i
b T 2K

F T AR b A PR B A R A g R
Pk 22 5 S A B 2 G | SRR A0 A 2RI 45 4 10 B8 A B DL R
58 WA R BT AR DG HR AR 1Y OB B i A B R T AR X T
wayfE B, Al LU A Linkedin B9 Kafka, Facebook [ Scribe,
Cloudera B Flume A1 Hadoop FJ Chukwa 45 4% A& 52 3 43 75 =0
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Fig. 3 Quality management architecture of big data for operators
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REZTFE LRI,

FT R 0y KECHE 75 W RS (R #k S SPE) & s 17 78
Map/Reduce #tt4b P TR 3 A1 Storm 3 E0HEHE 4L b A B 7
Tt R G, Al [ IR 32 R S e A0 3R S 0 R B U i L R OR T
it H AR SO Internet 2l MM . H ARG LMW E 4
JRE

_| Map/Reduce batch processing workflow i
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Fig.4 Semantic-based intelligent data cleaning framework for big data
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Fig. 5 Kepler MapReduce provenance architecture
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