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Evaluation of Data Currency

LI Mo-Han LI Jian-Zhong GAO Hong

(School o f Computer Science and Technology, Harbin Institute of Technology, Harbin 150001)

Abstract The problem of data currency is one of the most important issues in the area of data
quality. The data with poor currency can badly influence the business decision and people’s daily
life. That highlights the needs of the evaluation of data currency. A big challenge of data curren-
cy evaluation is absence of valid timestamps. However, redundant records and currency con-
straints can recover the currency orders of data without using timestamps thus can be helpful
when evaluating data currency. This paper investigates the methods of currency evaluation with
redundant records and currency constraints. First, this paper defines data currency relative to
queries and data currency relative to users. When evaluating data currency relative to queries, all
the queries are classified as 2 categories, which are Current Value Query and Currency Sequence
Query. For each query category, this paper discusses the definition of the currency of query re-
sult and the average currency of the entire query category. Second, the definition of currency
graph is proposed in this paper. The methods of evaluating data currency relative to queries and
users using currency graphs are presents. Experimental results on real and synthetic datasets are

given to analyze the effect of parameters and the efficiency of algorithms.
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. G (V,E); V< E<~J;
. for each ;€ S, do
add v, into V3

tag(v;) <t;;

1

2

3

4

5. end for
6. for each cc€ CCyg do

7 if cc is a currency constraint of A then

8 for each ¢;<¢; that can be inferred from cc do
9 add (v;,v;) into E;

10. end for

11. end if

12. end for

13. G.a<G;

14. return G, 4.

T AT — AR BB 1 AT S
FELIRTE 4.3 PP IRgE e 1 By ] 52 2% L

B2 FZIEE 1R B KD R 2) By
NI AL D R (2 43 2 & 1 Salary F
City b B2 29 32, WAL DLxF 524K Alice 1 J&
Salary FEME Ciry ¥ iR WA 2Ca) F1(b) fF
IN.CHEE AR A T N AE AT LSRR 8 MR A5 S U 1)
36 AR A= B [ A sk ) R B s sk 1) R AR SR ) I
WP ] 2 (Bl B A AT B ) Je o Y.

TEE 2Ca) i AT AR R o5 B0 o 45 16 I L
R X RN 6 M 1Y Salary J& M AE A
[] o DU AR 4 X (L) s e D 2 B9 B 3550 IO 224 A ) CE AT #0
B MW Salary {H) A6 N X HE LD RATS1E
o B IR AL (45 pi AT

XFTAL TSR e S H @tk A i 201 A i 3%
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Salary

t,[Salary]=50 k
t,[Salary]=70 k o
t[Salary]=t,[Salary] =80 k 0

(a)

City

@ t,[City]=Beijing

t,[City]=Shanghai

t,[City]=Guangzhou t,[City]=Harbin

(b)
B 2 2k Alice #y Salary JEVER Ciry J& X B Y I 250

LY G G 2 T PRI AT DORE T B s Ak Y
VEAE S B30 4 3 Xof 45 A SR 10 54 Jas 2 56 AR
JSCISS 231 FE A o DT 7 ) R I 80 o o 20 PR B 52
Az LR 2 P T 77 A 1) I 1) 4
4.2 FiFHE X R H E 8@ K #F
4.2.1  CVQ £ i) 25 B 8500k BT Y s 0 #) e

TATE e 4t CVQ 2 i) 45 2R 1Y i =Pk A e
Ak

WM Q= (eq,Aur(Q),CVQ), U 3. 2. 1 5 Jir
HQ EK eq i Arer (Q) HEEA J& YA ME — B 5 1)
SR A. T AE B A& rp, F 48 5 B 0 FORIZ AR
Fb L ep AT o] HL e 25 AU THL I LA 4 5 2 960 25 2R Y
ROVERE e 2G4 B Arer (Q) R AN B ME ALY I
BB Gy oa, BT BE R O B AL L 3 28 100 7 19 10 5%
B X4 0 T 4. 4524 S T ] A
PRSI B A5 P I A ) TE AR I I Ry ) O R I A i
KF S FIr LA SR i 5 R oA B W B 1 <t
Ho, <at BYREOL BRI S B0 1 98D o 1 I I 25 ]
RO AR 0. R BT A 1Y 0 1Y
FUE A6 5 mT FE Q Ay A i) 45 2R Y I 0.

CVQ i) 25 2 10 I RO ) S8k an i 2
TR BRI A Q= (eq, Atrr (Q), CVQ) FIAL{H ]
W L HEW HTEE Arer (Q) 8 T I RUE ,
H ol T I64H Cansg s curg) s ansg T g 5% Attr (Q) H
BB B BB E S curq Ry Q A 1H) 45 2R I R
BEE LM FindCurrentValue(GHQ.A’ )R Attr (Q)
HRE A TR 1 AR B T A AT BE R SO E IR AR

Q I ACHE TR 42 B0 3 T Cansy »cura ) 85 AT
FIA 1) cura SROMALHN 1531 Q 1Y A5 1) 25 1 1) I 2801
curg.

Hix2 CVQEMSTRAYIN A E.

A :Q=(eq Attr(Q) ,CVQ) ,W

i . Cansg »curg)

1. curg<0;

2. for each A, € Aur(Q) do

3. load G‘,Q,,\’ ;

4 (anxAl scury, )«FindCurrentValue(GyQ_A, )
5 CurQ€CurQ+wa Xcury, s

6. end for

7. ansq=<(ans, s***ans au )

8. return (ansqscurg).

FindCurrentValue(G(,Q_,Ai YB3 B, Bk 3
KA Gy oa, B EEAS HYBE D O f8 A5 0, X8 B A 3C
FMAES T J00K LATIMAESR ansa, . TEK
EEIATHE R O WA ZIE 4 cnt (Ty )% T ans,
ORI A B IE L 1 ene (TAOAE R B HE A,
8T IR 2R BTHR S B cura

&% 3. FindCurrentValuc(G@Q_A’ ).

HiA Gy = (VL E)

i H (unsA’ scury, )

1. ansy, <, Ta <~

2. for each v; €V do

3 if outdegree(v;) ==0 then

4 add ¢ into TA‘

5. add 4[A] into ans,

6 end if

7. end for
8. nt(Ty) < the number of unique values in ansy,

9. cury, < 1/cent( Ta)s

10. return (am‘,\l scury, ).

T TR 4 B 2 0 LR R

B3, FIEE 2 bRy P IR AN
“Alice 24 Hif 9 L AF 3 A1 L 887, /I Q= (Alice,
{City,Salary},CVQ) , fU{& A H W= (0.5,0.5).
W W 2, Tewy = {t55 4, ) ansey,y, = { Guangzhou,
Harbin} » Tsuary = {15 511} »anssaa, = {80k }. HET A 4
|| curciyy = 0.9y CUrsyary = 1s curq =0.5 X
0.540.5X1=0. 75, ansq = { { Guangzhou, Harbin} ,
{80k} }.

R REATINIR CVQ F ¥y B R 7Y ) 2 T
P 3. 2.1 R FE CVQ PRI R 7 24
BARAE S D b il B A SR 0 B4 Ja e T B3 I sk
DUHR S FF R B A B0 i A% SRR A AL E g AR AT
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LA 3 58 i -
(D 3 — R A Q' 4 Aur(QD ST
B R BT A 8 Y I B e PR T ALEL
X TEHIEES D BT e, L eq=e,
AT — i Bk 2.
) ¥ A 15 2 25 i 45 21 0 25 SR AR 40 52 4k 1
HEVERIMACRT AE Ry CVQ - 34 I 2k
4.2.2  CSQ #5145 F I 8501k BT 2 b 280 4 o
TATE S ie CSQ i) 45 2R 1Y B 25 Pk 1
ik
WA Q= (eq.Attr(Q).CSQ) . 4l 3. 2. 2 5 fir
T HE Q A A R I M T XS eq 1Y
Artr (Q) T A & P 5K B K R 3. R Dy B &%
H R B R R <17 I LR B K B AUY 5 45
M TAE IR 3 R K B A T AR BB A 58 36 b [n]
& Q. Arer (Q) A Ja 1 1 I R BT 1Y i K B AR
I e 4 I IS B B AR K B I L P T
Z A T X5 [ Sqa | /00 Aur(Q) 4
A @R | Sqa, | /1, TR 28D B A 2 Q 1Y
5 1) 25 R 1 I
B KPR AR ) R — A NP X [R] 8, {5 2l T
B A 1 T ER L BT DA AT DLR) AR F R A 2
T X () PAY e A 2 ) L
CSQ 2 it 4 2 i1 B 80Pk 0 5 ] L1 SR ik B30 1%
WA 4 PR, BRI A R Q= (eq s Attr(Q) ,CSQ)
FAUE W R W T A (Q) & HEBUE Y
WE. Tt o TG (ansg s curg) sansgit 5§ Attr (Q)
FP A A P X B B e K B U B s curg R Q IR E
AR 53456 M FindLongestSequence (G, .a,)
X Artr (Q AN B IE A; RIS ALK G, PR
PEARTF IR A BB ROE TTER S 10 5% T Cansa, s cura ) s
SRIG XS BT Y cura SRINAUHT, 15 31 Q 75 1h) 25 R 1) I}
&&‘I\i CuUrq.
ik 4. CSQ #rifygh Ry 2t A E .
A Q= (eq . Attr(Q),CSQ) . W
B : Cansq s curg)
curg<0;
for each A, € Attr(Q) do
load G‘,Q<,/\’> ;
(anss, scury) < FindLongestSequence(G .1, ) 5
curQ«curQ—O—w,«i Xeura, s
end for

ansq<(ansy »*** sans au | )

oo ~3 [op) (@21 = w Do —

. return (ansq.curg).

FindLongestSequence(G,,.x ) gk 5 s,

FUREAS AR $22 R T HE PP 45 P vb 1 45 3 A+ B
M2 R S FEXT T A I 25 SR T 2 R 5 Z )5
R ZWR i e K AR K B TR W — 2 1
B8 RN A0 J AR AT REAH ] (AN 1 2 Cad H 2 T 24 R
NEFY Salary J&TEAE R 80k) » WA T H: i IH 72 B2 AH
[F) 5 B XA 1 45 55 T

HikSs.

NGy, =(V.E)

Hith : Cansa, scury)

FindLongestSequence(G,, .4 ).

L ansy, < &y level<—0, cnt<0;

2. while V£ do

3. vset <— FindOIndegreeNodes(GI,Q_A, )

4 merge the nodes with same A; value in vset
5 cnt < cnt—+ | vset |
6 for each v, € vset do
7. v lv=ILlevel;
8 end for

9 level < level+1;

10. add wist into ansa. s

11. remove the nodes in wset;
12. end while

13. cury, = level/cnt

14. return Cansy ,cury ).

T 4 ok B b U B S 4.

Bl 4. Z A Alice S 5 78 TR 28 3 T AR
57, W2 Q= (Alice, {City},CSQ). Kl 2(b) fF /R
Hy Alice W JEPE Ciry BRI, AR 25 0 (19 5% 4k
R 3(h) Fr 7 i B 250 3 O =X il Y e
FORBR S (N o JBTREXR D245 8K, &
PR BT A0SR A A A RE e SR 8 T 1Rl — 2
D8 A e 2R/ 20T 33 IR O R TG .

L[City]=  1,[City]=
1,[City|=Beijing Shanghai Guangzhou

ﬂ?ﬁﬁ |:| |:| I:l I:l t,[City|=Harbin

L

»

1 2 3 4
(a)
1,[City]= |:| t[City]=
t[City]=Beijing Shanghai Guangzhou
el L] L] [] «[City)=Harbin
L

»
>

1 2 3 4
(b

3 WRFS

FRA AT RLF S0 By 4, WAl 3 Ca) TR, A
G =iy b =<ciy Uy <ciy Lo B BRAE O A0 A 3 (D) BF
K I RUT A S 30 W& P Ciey X T Q
() B 20 TRk 3/4=0. 75. XK Artr(Q) LA
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L
&

TR IE LT L Q B A A R A I RLE D 0. 75.

CSQ - Hyf 8k 9 FI 7€ J5 i 5 CVQ - 2%
PR E J5 1 B AS A [R] L B AT DL AL b s S A iR
Q IFTERIRAE A T A SR E R PATH M 4, 5%
Ja X T A A B B P BT R SR OISR A 2 CSQ
PRk AR BEFAT A FEBGAR T 5 401
4.2.3 WAL IR S B

B PERL R A o ANE e S D
A m Al A o RN,

XA 1L R A — 4% I 25020 R ATl R
Jr i ) B A I [ Sy oo SO g IR 0 T B3k 1 BEXS
B XL SRR A I A Y IR R0 24 SR AL I ) A2 %
JEN OGn® Xe Xy, r Bk T I 2 20 i) B AT 5
S22 B LI B AR A iR ) 208 RE D L (H A A A AR
R RF i) Sfe A A HG AT A 2 7 AL BT 2 4 I S
SE AT R TUTHT R . DR AR S SRR 2 RE X
GE SC 2R AF ¢ BB AR 1. 25 29 4 3 2 L
DU 1R T LR 22 000 ) A S R 25 ) A A

MWL R HOE SO AT ¢ AT A
TR

@O ¢ &4 T H W /G B BB po A - A py
CARE Cp N p) N8 Cpi ApidO N (py N pu) FF i —
Oy DI LR | B R NI R SN o
B p, B DA t[Salary]<<s[ Salary];

QX T ¢ HHMERE po o 1T LATE B RO 8] 2 22 10
FUIS ] Py ) 5 o 15 0 L.

R T AT PEASE . 5T U T REHS B P Bk
UL 25 T LY 0 2 T, DT By A S AL
SE 2 AT R R U BRI T R A I 2 R
FRIBRE ) Z B 1 — 5 BRI H 2 3% 8 U BE % Of 1E
LR Rl M AT LAAE 2 T AU (8] N R E (R 2
AWk A h A8, & A W 2= 2% 2 00
B8] F)).

BL 2R T A 3 I E e L 3
BRI e B, Bk 3 2 B T AT & 2 AT
(VIR HE 8 AT ST ansa, WA A B A8 19 4 51
IF S ANR PRI LR Jr i B 2 R VP T [V
TETIRGE DL N 46T m, S VE 3 (B B] &2 2% B
O(m*).

Bk 2 2 &6 AT YR B L AT [ Arer (Q) |
UC B WA B8 0 — 3 Bk 3L E R IRE LT
| Attr(Q) | =n HURE 2 B E S22 BE RO X om®)

TE R FRATTHe A i 235 PR Sy a4k B R Ot
TER T 2 W50 3 47 Hs O &4 1 i 34 7% TE I &%

Pl A= B B (R]. BRI 2 A0 3303 3 v, T LRI Hash
BRI HSCHE AN 7] 1 Jeg M L W S 38 A ) g A L D26 8 AT 1Y
Asf 1] FF 45 0] LR 31 O S T 336 3 Ak 2 1
Af 1) & 4% BE 43 B R 22 OGn) B O Xom) .

AT AL S M E AT A S
IR A FE. 300k 5 2B 4 IT B2 FHPATIV P IR S
SUBI P EEXT S 50 2 ~ 12 17 B 96 B0 5 SR 18 0 75 AT
VPRV ITERIR G DL % F m, S 5 16
[ 52 4= B2l OGn®).

VL 4 2~6 1T MBI L AT [ Acer (Q) IR
FEFBIRIE DL | Acer (Q) | =ns BUATE 4 BT R 2%
BER OnXm®).

58k 2 A 3 [ H, o] LU Hash pR %k
PR 5 AR 4 AT EIRE 2= O DNTTRE 3535 4
B 5 WA E ZREEE O Xm*) F1 OGm™).

4.3  F P83 R0 I TE 18] /K 7

FH P AR DG 350 58 SCAn 3. 3 5 Fr k. % T 3.3 5
FTR A Es 1 RS 2 5 P AT DLRI 4.2 T
PR CVQ 2 B R Al CSQ - 24 i 2L 1 » 75 7]
FH X C8) 5t mT SR A5 AH R 19 FH P 4 DG B 2001

X 3.3 WA 3 KA P HEN Q A
AN VR S AR AR T e 1) 0 2 I A Bk 2 RNk
A SRAT A V) 25 B R T A 3 C9) SR AT AH I )
FRE 56 i sk

5 XWHERKTW
5.1 XWEE

SE 6 % A B4 24 Intel Core i5 CPU,4GB 4
L AE RS Windows 7. U MH C++ %45,
B AT & B 55N Microsoft Visual Studio 2010.

PN o Z i A H B AR RE RS 25t B0dls i s vE iy
8 S BT DAAS S 52 40 3 S S8 AR SO I A5 )
SE J7 VR A S RO SRR 5 . FR AT TE B S B
LA MBUBIEE S B 1,580 2,550k 4
B 4o 31 R A S I 80P ) O 1 R AT T SR
b LSO F T I 9 500 e 8 e 5 SRk )
HH M BURFERE L R SRS T T 50 AR SCRER 3R
FrRR.

B AR Y 100 25 A5 B 2H R B Al A =X
Stu= (¢tID,EID, Name, Gender, Edu, Occu, Ent/
Sch,Addr,Salary,Age) , & &M M FEmid 5 1D,
SR ID k44 P 2 D RO AR B/ 2 A
HEAERE L TRERAE R, BB RS P s 10 452



11 4 2 BRI A« R I 2 A T ALY SR A Bk 2357

B SHEA 10 AR 1990 sf R AR 5. Bl
B Stw b AE LT 15 S5 0F &L 29 B, ) 4 Vs, e
Stu(s[EID]=1t [EID] Nt [Age ]| <s[Age]—
1 <aps)MVs,t:Stu(s[EID]=t[EID]At[Edul=
Bachelor A s[ Edu ]=Master—t <pz.s). 378 15 2
7L 241 VR S H R AIF G R R PR o Ak S 4 R Y
AR

HEFUEE B 5ok T B C 9 5 I 80E A= iU T B AR
B H 5 AN FESEANT centityNum J T2 1 5K
85 Ry T A R SR RO SR B0 FRATTRE
A SRS A T S BB A A T 28 cupleNum
Pl 5 acer Num: F T2 0 8008 R W B SR P2 H 5
constraintNum JAT R AR WE E, & & T H4
JS ) 24 SRASORE — 3% 1 57 2B A% HL 34 AT D TR R B (]
N BIH 5 RT3 R A s queryNuwm JH T 42 1 45 1) 19 %
H. BATHEXZ S — S8 B e 4 S8 TF
WFIE 1% 5 50 0 A A X F 3835 SR I 5
5.2 FIE B X B H E 4 R e &0

TERSCBIRAE A 15 S0 202y o, AR 4 plix
15 2% I 2% 249 o1 81 5 1) R 8 T o R Ry DU g
R R Y IC S8 22 TR T AT Bl T A B 1Y
WP SC 20 1] LK S8 85 D R Jr A~ 1
%4 DA D, Dy #l D, %405 50 530 5% . Dy B A%
LY R AT D, W S 2 R S A 2

HMES QUHIRAE D K% 3 KM P K
PR PE. Q PRI 7> o TS Q F Q. H Q
AR ALER XS Dy b g SEA T Q) H Y A ) AT X
D, i S K.

FATHE Dy D, A1 D F 4350 47 55 50 9F HBGX
3 P B0 A TR AH S I R DL BT P AR G s )
E SR A2 k.

4 Ca) ~ (o) 3 1 1 53 53 oAy B 28 249 O
I Dy Dy D I R0 A E 45 R AE AR B CVQ
1 CSQ P 4T 4 F R Y A A3 st B s 5 5 1
CVQ Hl CSQ Ry 2tk b5 0L 181 4 () T 4k
curD, (using method 1w D5 1 28 H P A&
I R0 PE ) 58 25 B L T 2k cur D, (using method 3) IR
DBy 55 3 28 1 P A S I & PE P E A5 2R 18 4 (b) [A]
. & 4() Y curD (using method 3 and Q) #
curD (using method 3 and Q,) W §&4&k 4 5l 2 1d
QAT QuxF D B 3 28 HT P AH 5G I A5 1 4 R 1 245
PRUEE 1 2P AR G I 80 > T2 2 28 P AR DG i
RCPEAEAR S B O0, T AR T 55 2 8T Al
REPRPE AT LS. AL 5L 30 T LA 3 3 458,

(1) I RO 29 T3 20 10 L 2% 28 I 2000 ) &5
RAERE L3 5 BT 3 (0 29 R 8% 4 A AR
Al AFE 4 AT LAFE ML 56 6 FIES 10 4% F A 20 R0
AR Dy Dy fll D g5 JE 0 30tk BT i i e
NI P 2% I R 2 RCBE 08 B2 WA Y L SR B 25 T AR 7
FES 11 25 LSO I S 200 I 0k 5 A W 9
Th o X N N ik W 2% 20 R U T AR DRI SR
DRI S o 5040 s 288 1 L P IG5 i

0.95
—+—CVQ
0.90—e—CsQ
——curD,(using method 1)
0.85}| —+—curD,(using method 3)
C0.80}
o
® 0.75¢
ﬁ
= 0.70}
;&(
= 0.65}
0.60}
0.55F
050 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 101112 13 14 15
2y
Ca) B 4R 5D, 1 I R0ME 0 45 SR
0.95 ——
——CVQ
0.90F —e—CSQ
——curD,(using method 1)
0.85F| —— curD,(using method 3)
o 0.80f
2 o5t
&
4;"?5 0.70}
E 065
0.60
0.55
0.50 D— ! ! ! ! ! s s s s s s
1 2 3 4 5 6 7 8 9 1011 12 13 14 15
ZI AL
(b) EHsH A D, 1IN 2501 4 e &5 A
0.95
—+—CVQ y
0.90fo-CSQ /o—o—/_
——curD(using method 1)
0.85 —+ curD(using method 3 and Q) |
- curD(using method 3 and @,)
i 0.80
1
E 0.75 —p—p—>
§ 0.70
= 0.65
0.60
0.55
0.50

> 7 L L L L L L L L L L L L

1 2 3 4 5 6 7 8 9 1011 12 13 14 15
2y R HL

() Bl S5 DI I 200 ) &5 1

B4 WP BN Dy Dy DY I R0 ) 25 2R 5
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L
&

(2) B & B R R 2, 55 3 28 7 M e i
RCPERE T b, SR B G2 0 B R AR 3 S
A DG B R AN OG0 2 18 95 I 8 ) S 44 e ok TRk
52 I 3024 SRR R B K

(3) Yl I R0 24 AR 7 a5 160 I 1 00 4 6 1 e i
iR D I K 24 SR 26 Y g, M I AL R B H
B8 IR A% 2R A ) 2 R R At R E
BT 15 WL AR ACE RIS E 0.8 DL LA 3 %
FAPAH G RO S 235 8] T 0. 92, 5 Z M L. D, 4%
Py R A 25 L ) 45 28 i sk vk 2 A A, A SR H S
F 15 i AR R A 0. 75 £47. D=D, UD,,
HA A RE R W E AN T DA D, Z 0] P 4% 28
I 350 ) 2 SRt A T 3 2 ().

5 FAR MM Q. Q.. Q 7B D H5E 5 3
2 P A S B A% 1 A5 3 A 45 SR T LA B L 4l A
e (1 A5 4 5 R A5 B A 3 2 P A e I Rk 22
SR K. T SO IR A A A RO P R L i 4
SRR W75 SRS [ s S 5080 AR T P St U s it
AT BRI Z AN A mT LA EE 2], S Qi ok Hl D
F14 I P A S B R0 1 B o B S R A 2 AR CIn 2y 3R 9) g
35 KW M AR TS R R T Qo R D RO AT
AT . 3 58 B 7 SR A T e 249 £ 1 Tt AR ) 9
JIT A 24 o i L I 4 T RO e kb

0.95

——Q,
——Q,
—Q

0.90

0.85

1 2 .3 -.1 % (.3 ‘7 é éll()l.] 1.21.3].415
P
K5 AR ERESFIE DS 3 P ARG Rt
5.3 BLYMNBEHITREN N
AR /NS T HE AOL RS 5 5 20 B A ) 2 000 e o)
HEPATHER AW & SHOZ L 5.1 Rk, 1E
TR AT SO 1k 25 10k,
%1 B W5 entityNum tupleNum .attrNum .
constraint Num Xof B3 B AT I 18] B 52 Wi, 4 vk ol 2r 1
A S BORAE IF 18158 AR 4 A2 80 1 IS TS 80
(B S FH B H0 2E o T 5B AL A s R B 4 5 N 2 0 A

R 3 TAE: (D Bl 5 & b Ir A7 SSARTE T A1
JE M E A 1 B3 (build currency graph) ; (2) H 5
HARE S CVQ 3 1 & 1 (evaluate CVQs) ;
(3) I E H s 48 5 1 CSQ - B I 85 £ Cevaluate
CSQs). &5 1 FIEH 2 26 F P AH OC I 801 ) % GE 4 th
R 3 A A AL 3 A R B PRAT I A A A 6 ~
K9 Frz , Horp 2% R Bl 2 R 2 80BE Y 22 4 9
2R SR RAT I )L ] 6L 8L 9 Nl By
ms, & 7 BN 10" ms.

2 L, P HBEALAE A A& queryNum A4
W 4R & K E 55 3 28 T A OC I 0, I BF 5
queryNum 1) 78 A6 X5 e PRAT I 8] 1 52 0 5 25 2] 40
K10 itz s Hovb 2% B A0 B il R 7R query Num 1) R
1B SNl R $hAT I [B] L ALK ms.

K 6 ff /K entityNum X8 35 AT R K 3%
. A 2 S o SRy 1A R S R 5 e S i R 3 i
%, 14 tupleNum, attrNum 1 constraint Num
#AFE T 10, WA AR B 1,204 X F BA AR AT
#B T H RS E]. NI 6 BT LA L3 Bl AR B AT
I IA] B entity Num ()78 A0 B A S 2R P0G L JF H 2y
BETE 0. 125 N 5E A

120

zbuild cu‘rren(“y gre‘lph ‘
[Jevaluate CVQs
Bl cvaluate CSQs

100

80

60

I 1] /ms

40

20

0

1 2 3 4

5 6 7 8 9 10
SARH/10°

B 6 BE entityNum ¥ Bk AT R A5 R

CattrNum=tuple Num= constraint Num=10)

Kl 7 A tupleNuwm X 8032 00750 52 0.

A SEEG W entityNum | attrNum Fll constraint Num
HAFE T 10 4.2.3 R EE A R B CVQ AN
CSQ AH I I 2801 1 7 8 1 O] Hash e L ALD
(R B[R] 52 % e s B H B P 7 sl =S g, X
5 6 FroR i SE 5 45 R A AF. TE tupleNum =10k
W HE CVQ M R 5 29 s, AENRA %4
H build currency graphs f $AT B 8], 1% 2 K o A
S35 v Bl ATL A ) 2 RO — X i s AR &L, L AT i
AEERE HUTG B RN ] 8 tupleNum ASF2NE build
currency graphs B AT B [A]. 3552 b, tupleNum =
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10k B} build currency graphs 1 B 554y 10 ms, 1 H
WAL LR AT L 20§ AT

J.
[ 1Evaluate CVQs
N Evaluate CSQs
251
~ 2.0
B
o
Z 1.5
~
B
= 10}
0.5
0 =
1 2 3 4 5 6 7 8 i 9 10
BRFAS AR N e A %/ 10°

B 7 B8 tupleNum JoF 55 0AT 80 152 0

(attrNum=entityNum= constraint Num=10)

Kl 8 it /R iy ater Num Xof 5105 JRAT 8038 1) 52 1
AN ] SEEG R entityNum  tupleNum Fl constraint Num
#RAE T 10. B9k 2 ML 3 B9 IRAT I I BE azerNum
I A B 2R I K, T build currency graphs
NS B SR A JE L B R s
ATHF LBl artr Num 38 R M3 K. FE R mT
LIE W sattrNum=10k B, f 22 H 55 0. 12 s 5t n] P4
SEI 3 A B R A AT — A BE AT ROR B

||[—3JBuild currency graph
120 C—JEvaluate CVds
. valuate CSQs

5 6 7 8 9 10
JE %107

1 2 3 4

B 8 BR artrNum %5 AT R
(tupleNum=tupleNum= constraint Num=10)

K9 Bt hy constraint Num X 55 AT R
oM, AN ZH SEEG R entityNum  tupleNum Fl attr Num
#AF T 10. 29 8L H 52w B 5 & 44 g T build
currency graphs B8 WAL BT A WK 9 s,
HPATHE] B constraintNum [ 38K 5 2 k3 K.
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Background

The problem of data currency is one of the most impor-
tant issues in the area of data quality. The data with poor
currency can badly influence the business decision and
people’s daily life. For example. a company will make wrong
decision because of the stale data. Also, bank may send the
credit card bill to someone’s old address.

That highlights the needs of the evaluation of data
currency. A big challenge of data currency evaluation is
absence of valid timestamps. However, redundant records
and currency constraints can recover the currency orders of
data without using timestamps thus can be helpful when eval-
uating data currency. Some previous work has focused on
how to model partial currency orders in terms of simple con-
straints, and studied the complexities of a lot of fundamental
decision problems. But, little work can give algorithms to
evaluate the data currency.

This paper investigates the algorithms of data currency
evaluation using currency constraints. The methods can be
described from three aspects. First, this paper defines data
currency relative to queries and data currency relative to

users. When evaluating data currency relative to queries, all
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the queries are classified as 2 categories, which are Current
Value Query and Currency Sequence Query. For each query
category, this paper discusses the definition of the currency
of query result and the average currency of the entire query
category. Second, the definition of currency graph is pro-
posed in this paper. The methods of evaluating data currency
relative to queries and users using currency graphs are
presents. Third, experimental results on real and synthetic
datasets are given to analyze the effect of parameters and the
efficiency of algorithms.
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way on evaluation of data currency. It gives solutions on

et al. proposes a novel

evaluating the data currency relative to queries and users

respectively.



