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Abstract: This paper introduces the concept and characters of dataspace, and presents a framework for dataspace
integration and management system. Based on the framework, this paper further summarizes research works on data
model, integration, query, update, storage, index, evolution and systems of dataspace. Challenges and future work
on dataspace research are analyzed.
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BB w O SR i B3 A NIRSS 1 Google, M SN, Yahoo #iiAS i il 4% 45 () RDBM S, 1fij /& 53 REER 1% 25 -4k
HE % ST 47 b 306 A2 B0 A PR A0 UV B A Al P A A A B £ R ORI a0 A L I R I R
HH AN AR VA B IR 180 3 — ) AL, o T N BE A8 S PR IR ) A PR, DA R ik 22 il A BB ) S A N Bl
10 8 5 B AR S BRI AR, AT DK D A B ) Bl £ £ I P I R A0 2 R 77 T

e 7 BRI W P P A A AT 2 3R i (1 Al 7 B B R ——$iodfe % 7] (dataspace).

1 HIRE=E A

5450t RDBMS ISR A R A L, S0 2 ) S A7 96 10 PO 1. A 55 45 21 G 940 0 S50 2 1] 4
AN B O PE AT 4 B R4
11 SRR ABA

HOA 25 17 S5 2 R 6 0 B8 56 R B4 2 0 W 2 o 0 7 i ol 1 2 6 Sk 38 200 L T o s
FHO 212 ek 0 T SR 23 I e 508 1 A e, — AT 0 0 0 2 ) S22 45 2 8 2 1), 5
2 RN IR A SR A 1 R T
= PR 2 N 4 S MO 2 1 R
MR A ] 2 K A ) g — A T T
e B 22 10 K 1S 95 28 £, 4R TR :
M7 A SRR A I A B R s O Public dataspace
b ST 5 0 3 2 I 4 96 X A 8 I
7).

EfR. KPR, TR AR S
3 NEEZE RSO A I T Related
LA AN AN AR BT DL
Aol B A 15 3 A K 1 T A T
PRI A 0P BE LR X B A 4
S % 2 I B 6 . i R 45 0 B g Fig1 Dataspace and public detaspace
B 515 T i R 2 Rt
PR 5e i Ae 1 R T M0l As )5 6 5O 1 2R G 0 3 B K 0. 5 1 G B0 B AR L, B0 25 17 76 $0 0 4
B, ORCRERAE. BN B B R DL SR AR R 2

Tablel Comparison of dataspace and RDBMS
# 1 FdEa‘5 RDBMS [ Lk

AN

Dataspace

v

Controled Uncontroled

Dataspace RDBMS
Data model Graph model, schema-later Relation model, schema-first
Service quality Best-Effort Exact, complete
Datatype Multi-Source, heterogenous Single-Source, fixed type
Datarelation Complex, dynamic, evolution Simple, stable
Construction approach Pay-as-Y ou-Go Pay-before-Y ou-Go

(1) BHRASE AL A 55 00 R B e 3 00 A B O I 2 35 1O R AR I B B M (M 1B AR A 2 — AV B 1K
— a5 PR AT BN AR AT — AN [A), AR O R L JE VTR LTI i) o R AT 3 DR AR 4 — el
It 5 (schema-first) (1) 1 4 &5 A, B0 50 e 4000 T 7% 6 10 2500 A5 Xt 5040 2 ) 1) — A B LS 25 MKt A X
(from-data-to-schema), & - A~ 16 A8 ™ 4 14 A0 A5 o, 000 A5 o mT DA A S50 i i 10 0000 A i 7 B0t 1 R il
e R A SR D A R 1.

(2) Kt B T4 G0 10 B0 5 BB AR LA A S (0 Ao 7 B0 B8 A 5 1 7 s (R B 3R AT 5
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2 SR MERA IR« 50 H I 7 70 B0 25 1) v A P T B 5 2, B0 OC RO AR 2 A 7 0 A5 i a1y, DR 4
P AE B A Best-effort 14eYE, B A sl 38 R 45 A — s R i A0 10, T e 2 kL ) S AL,

(3) it A AL H s =% 1a] ) £t >k B 2 A A R B U, Bl #s X2 2 0 — AN Ed S R TR R R
Ry SOR, TR B DA WA 2 B e O B A A e DG AR B R — B s X
R R R SR B S B 2 A PR 1 TR S B S

(4) ot ST H s 25 1] rp B SGIHE A 55 1550 G 1), RIAE ] 56 G 2 T #48 mT A s 37 DG B, IR B o G BB oS 4 4l
A1) AR AT TR TR I 00 o 5 2 I) S TR A S 2 P o ShAS IR o A 1 T A 495 PR B0 45 1 1 R s S TR e S
13— 0 X P ORI A R 19, 107 HL 2 At AR X A —

(5) Ha 3 Uy 2 A% e B 1 A B AR G I R A A — 0 B 1, BIVSE 3ok 23 AT AR A 1) 5 SR 10T 2O R A
FEAE B A 7] Y PR AR E 3X 2 —F pay-before-you-go 4R s 7 2. 1 ks 2 0] 11 44 4 & — 7 pay-as-you-go 1
BRI T 2K — AR T SR B A AR s 2 R A ko BRI A A S R S OR A B i A ()
oA S AE S G TN O R A T A% GE (W A8 B 0110 5, P i A 38 g i 00 e A B A, A B Dy ST .

Hc s % 1) )R 1 S B s o SR AR A () T A 9 1 s A SRR s R M A TR 1 — R T O A
i 100 A2 B 25 1F) 2R 45 2 B o5 1 1) L& S FH 00 228 A T AN W 1) 3830 A 8 0 1) B 0 2 O A b s R T R T
3K .Pay-as-you-go 5 It B T R4 2 5 7 R0 1R i HH AR A AR T 2 AR O B0 5% 2 0 2 i, L R AR A KT 1Y
W55, B LA BSCHR #0 1) 75 B0 I 38 A 10— 0 S A B0 OC R e B A R B A b 2 P TSR
12 FiE=ES5HIBERK

B AR I B2 R O TR R L e R N T A e A S R AR T AR R B X ) (LA
RO Gy BRI 35 7 T, S5 AR 8 B S B AR AN R I 2 5% T A B e B R AT T 4 43 P R
ARFR X T B GERHE S BR BEAT x IR 8 O 0 1 SCI SR 380 25 [ AR ) 5 455 2 1 A R P A 3 20 AR G A1
By 278 RGN B HTRAE (ST RE B y I8 0K, 28 G0n B0l 58T 1) SCRFIE A5 BRAIT.

2]
Low Data ° Web search
warehouse
Undate quarantees | Dataintegration @ Desktop
p g ysems @ PDSMS oFch
® File system
High DBMs
[ ]
High Low

Semantic integration
Fig.2 A space of data management solutions
K2 Hodn i B s 2 Al

Hi 1 2 7 LA L AE 5211 DBMS St — A0 56 K Biodhs 7 215 3, A 7 % 1) Bt A58 X 3 el 4 55 4 B O o
PR S Bt SR R s — SO, B A TR B BT ST VR A T AR A B R R X R AR
g8 H iy 2 R A A AR HL R S B A 5 10

X SE R G5 SO R G Web 1855158 AN T 27 6 1) Bt B2 0, AN e AR il B2 2% 101 A5 B 7T i)
A FURE I A7 5P O B UG T S I, B AR AR ] 5 5] N, U SCAE JRPR) R 22 A 19 B Ak e ) LR 59 A B
BT T R 2 3 Wb Bt 3 1) AN i BEAT AT AT BE 0 SO R G A EEREAT H S o L SRy
A6 ] SRR BB A 0 T S A R G 1 i A D LR B IR S5 AT S B B LR

Al G IR AR R G i AT [ 72 1) B ASE X, 8 I R AN () il Ut 1) 5 6 3 e 48— 1 48 ke ke, AT S 300
f5 B3 5 RDBMSAHHAL, 14 G4 i 3R it & —Fir Schemafirst (125095 27 B BA (HZ 0 Hdis 58 87 (9 S e AR i
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KT RDBM S, {48 G 6 $c s 5 14 S 42 o P2 DU B A1 — 2,
Hdfa = 1) 4 PILZ G8 (DSM S) Ay B 78 3 Al Al S 140 25040 A B 430 A 16 i i) DX e 7 — o 3 ) ot 4 PR 5, A 1
X Bt A A RO B AN A% 58 RDBMS TS A 5, AN G S T8 2R 5 | TS A 50 e A T 7 e A o, 0 L
R S 3 LG SO 2R 90 R S5 T 45 28 5 | 48 o0 A 280 1 2 0 ) e . 22 BB 05 T 2% 8 BN 4 1) 5 4 i R e A AL, LY
FARATAR R AR 2 2 0 s 2% 8] FIAL eI B W R GE AT T ELAR
Table2 Comparison of dataspace and data integration system
F2 B HERRGH R

Dataspace system Integration system
Data model Graph model, loose schema Relation model, schema-first
Data object Multi-Source of variousdomain ~ Multi-Source of single domain
Data storage Distribute, co-existence Centralized, integrated
Construction approach Pay-as-Y ou-Go Pay-Before-Y ou-Go

R 2 W LAt Es 2 (R 8 5 e — sk B B ™ R 10 B i A o B i A A ot 22 00t U 5000 o AT A7
HMy e 2 — pay-as-you-go i FE . T A& G5 (148 1l 3R G0 — WAk T 0 SRR HLAT Tl 1) Bdh i o, BB AR O 22 Bl
P AR KRk 1 R — A4, H Ay 2 — il pay-before-you-go 1177 2.5 e, Bl 25 1) BE AN 7] ] RDBMS. S04 &
4o, SR 518 ALRFE T S £k R 5.

1.3 HERZ= BB E 1 E

S K6) 22 BRI YR AN ) S b Ay R s RS R AN S X RPN R AT LAy o 3 AN E IR (W 3 FTR),

BT 50 A  FRO AN S s A DG I PR A A 72 A R 1 7 Ak 3 1) A A ).

T Q.uer}' level

1. Mapping level -
/ .
E Mediated schema q ‘
D1 .;/ D5
D2
| . Data level !‘

D3
Fig.3 Uncertainty of dataspace
P 3 Bl s ) v ) A s e ) R

TG B AR B AN S 1R E 2 R TGS PR R 2 el 2 A R e AT S A B B A AN E A il
fr B4 (information extraction) A L H 31y 75 30 SCAS B 2 45 44 4 1R 20 95 mh dih I Bl oh T4 BB AR B
B S a5 AS 19 5 AT 3K 8 g R AN (1) 3 AT — S8 Ml I Web et b il DA DR] b Bl ) e
TEARAE Tl DA 11 P S R S

FLU UL e (R v SCRST) S AN 5 (109 AN [ B0 50 I8 A [ £ Bl 1 2K, i 22 55 4 sy o 7 7 X
SRS 3 o i SIS R AT AN Aff 7 ) 1, 4 Jd A e )t kS BT il T g A 1 5 B b i, A1 T S S
Rtk 7 AR B AR HE (1R RORE 52 SCHR[S) AR UL E R AR E PE R 7s . o8 I TREAT T RS
e A e S T e A R e S AT o SRS, 7 1T AT LA Jg 78 5 Ut 140 Bl 47 R e Jmg ) o 2 il 1)
I 23 ) o 5y Tt wg LUK P B8 38 s 2 T L 1) i A 5 D B AR S U i A i

S = P PR AN 2 AP 0 7 ) 16 A A A DA G 1 SR AT (KX P A iy AN R AR 2L K 45 4
A, 15 SCRIBRE ) LU 98, SUA B A7 A2 AN E D 38— A S B 7 A TR 30 P9 A AN P AR 2oL 56

© PEFREBAEHIITUN  httpd/ www. jos. org. cn



2022 Journal of Software #kf+% 3R Vol.19, No.8, August 2008

B A RIL A O RSR R R G 5 SOR OCHE T AW RA  — SU AT RE 14 45 # A B S AT BIR A 1 5L
53X e A T R AR R AN (1 2 A 4 SR AR AN DG B AR (R 45 2R R B AR 2, 9 ST IR L A5 R
FI P ECE AR (R, 75 2 R GO0 A U 45 R4 HHVEA

AN 5 P DA B 2 ) BRI T R T P, ¥ 58 R AN () 7R 1 A, EL RS B T AN A 1 5 1
PR AR R L A B B DI B I, S0 20 B S B R A 1A (13X e

2 HEEZTEMHEAFEAHAR

1 g — Pl B 50 5 BB B0 A R (O E 9 AT Ak T2 25 B B L A A 2 i e 0 Al 5 3 2 ) A,
EE 5 B AN T AT — A ] 8 AR, T 5 A S R BT A B s X — T e e AN B A R R G HESE AR R
B AT . BT B AR AAERE . BUiE AL . R G ST UAN i 5 B A 1) A 2 A AT
IR AT R oA
21 BT A RGHELR

1 by — P B 5 B R B0 245 ) RO AR TRT I Bt 28 . 2540, W87 fE 0. R 9125640 in) J AH i T Hdis
U AN [R]85 3K A i) ST A A ()T A e e 2 T N 8 e 24 R0 3 1 I 0 3 A0 S5 A R 9 1m0 . 1) 4 07
A SCHR B 2 1) R GO NE SR, R SRR LN LR B e e g 14 L B S ) 1A L B e Ak 5 AR R
H5 %,

Pei:?urccs l Email ll Document ” Mobilephone J[ RDBMS J[ WebPage J[ XML J[ Image ]
- |1

| Data integration engine l

1 Evolution engine

Intcgrate interface ‘

== T
]i
|

' [ Schema extraction

i A Update

Object matcher

Dataspace

[ Storage & index
l

E [Um:rpmﬁlu
[ Security & privercy

]

i
' ]
1 I]ll]l.'blilll]pI'Ilil]li!g{.'l]'lcﬂi 4 H
' i 0 ]
' ' H '
| \_l_/ 1§ ey |

i 1

)
i Oupput — - q 1
i F.'p Finding & refinding Reminding " MobileAccess | Sharing " Ranang | 1
! engine 1 !

[ Output interface

Fig.4 A framework for dataspace integration and management
K4 B A AR S FRE R

(1) HoHhi k5| % (data integration engine): 47 o7 & B 54 Y, £ 5 W 42 25040 2 1) Py 30 R A0 0 1) A A 1EA T 2
Pt £ BORI B 50T 5 il B il 4R 0 58— 2 i 0 B 2 4 (wrapper) SE IR, A5 B3R A8 ) N AS [+ 1) HH s U, £
DR R E A% 3 O X R BEAT A5 S S ORI RS R, 30 o UG PG 1 e 500 ) 0 A 500 2 1) op o 5 A7 AL, 58
JSHCHE B AR A9 24 5 B i F PDF K X018 SCIN A Y. (¥) Wrapper 2 B RIRSCEH . fE& . Fi2E.
2 RS R SR, T I 84 AR TRAZ YR 6 % H R £E IR(information retrieval )4 K i oc T4 KAl
IS8 43 IO ) R A8 5 UG P T PRI 9 AR T LA .

(2) Hodi = 0] 5| % (dataspace engine): 1 o7 $dls A7t R G1L Uil i), 2% 8ol 2 1) R GUHE
(R A% L3 43 R AIF 9 T4 3 B2 Bl 8 A s Tl e 1), B U2 g |8 R o — 3 o i R SR B 4 e
FLAF R AL
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(3) i f 51 ¥ (evolution engine): & B it AU IR AL . Hcs 00 AR A IR B T2k S AR PRI 138
REFHSE S FRGI0 E B A U0 2 A B0 7 TR (45 A1 B0 2. 3 0 1 75 SRR 80 A TR 44 1 2l 0 TR 5
o3 VB A LA R AR R O R A BT AR,

(4) HicHhi 4t 51 % (output engine): it v Kol 25 ) ) I 119 SR A 1 15 280 ol ey 0 1) 57 1 A 5 T
J5 200 2 RE A (T LAIE I TR ) 846 U 1) A B8 7 1)), 45 0 0 R At R JR o g o 15 e G T e 1 £
ARAN ], 2 5 SR A 55 AN ] 2R 1 et 2 (S8 o B 3 BOR v B8 S o o S R SV S e i
EF 2803 B A T B 5, A B A TR 9 7 O £ 1) .

22 HRZERE

B TR 50 B A R R R 1 RS — B0, B A R R R (1 Atk R A% 0 B A (A T e
RS AR 2 10 (R et 3 A0 v 200 1) s R 55 5000 PP 5 38 T 000 4 (RSS20 I AR AR A L e s a3
SRS AT TR

(1) BT KRB B G — R AEIX TPy 5 b AR B3 1 G /A58 A ] 1) 22 b B30 U5 v — AN A R
F Kt L P, S B0 e (19 48—V 1) 4 JR WL P 7 4% % U5 I nformation: Manifol df* SEMEX ™ Haystack!*®!
A MyLifeBitt 158 2 3R A3 oy 233 R 7 3R] LA R 56 28 K0 A b e B R B R (E 2 R T 5 R B I A 5 xt
AR 1 772 A AR L B R S - 7% 1) S D S P A 25 3 R A 2 R ASE TR S R AR et 3 S 040 T A R 1

(2) Lh XML R4 2 45 M AL B 3R XML 2 ot 7 322 (1) 2 45 W AL Bt ok v 2 — Al ] U R sz
schema-later (¥4 7 20 IR b, A5 Bl XML 2210 0 40040 22 1) A AR AR 1K 530 B 1 XML 488 R Sk S A 50308 11
A2 e, R JRAE XML 1T P SRt 3o 500 1 30 AR e Rl g — ol 220 i 04 £ 32 A 70 1280 Ty L A SRS 45 45 oAt
AR I TP 45 R 1F) XML 7506 5 I IR 45V S B0 T AR A7 6 AN A2 TRt AT B8 22 1ok XML AR Sk — R s B 7
0%, T AN A2 FH e SR 220 1 50 725 1) (1) 32 R A 7

(3) IDM K4 7% [ A TR 3 2L Dittrich 25 A2 (K30 4% i) 75 P12 2 M8 900 (1 3 B0 256 355 2 T ) 20 5 4 25
Tl Y T P g — W YR P 1 M A N s A 7R T 3k e S BT 4% b B 28 80 (Jn SC A . H 5L KR K XML
SCRYS L B SR I G — s SR T B S SR S R G T S K S S P S A R A R B — R
A XML SCPERT LA IR Ry — AN 771 550 A mT A DAy o ) 4 057, 4k 42 40 4 2 s 3 P 0 1 Bl 4 J2 s T S T
AN T IQL,IF L T AN EUH R 4L iMemext .

it Ab, Franklin@ 2 H P 45 b5 (%) P 20 i H0 0 245 1), B0 245 1) JiC 2 A% 00 I 24 5 1 22 P B A 280 4 5 AR
XML %#i%%5: Zhugel i T % 5 2% (1) #  RSM (resource space model) [RIRE & 1 F iR 4k £, 2 T RSM WH{E H %
PR IEATAT 00 3 20 B A 2 R B2 S A S A BT AT B £ U2 s 40 28 L T i 179 3 2 )
— TR RSM Z i A5 4 Xt 5 2 8] FRIX R 23 2 00 5 ] AT P 110 52 2% 2 BRI, DA T 42 v 45 A 2806 b b FE 80
WFoR B B R ATV 2 ) AT

(1) Bl e % i e AR A e s 24 1] f) T R A s 24 D 3 R O TG 1 94 190 3 A 45 e A N B 2
i) P A A T ol B T S B 2% A B e 5 451 L 7 ) 7 I T T UL B P I A 3 2 ) AN AR AR A A
ST IR A 10 FLAT I 0 7 2 i 3 D77 S A5 R RN AR AU . o] A 25k b 2 o 0 72 190 %o 52 10 1) Jg k7 e —
AN T BRI ) J0 0 A B A AN B ARG SOA . B R R RS At i LA HT 4. g% il
F B0 R b, B gl 2 TR ASS 20 5 2 i i 221 K 2 A 2% [ B di £ S

(2) B¥aLR AR = A LA schemarlater [HEME (H T A2 no-schema, 7 ) 5t 2 K K BEAR 20488 25 A1 1)
RS ) IXRE, B 2% 10 B0 B8 20 S0 B 2 2 — B (0 . AT 0 5 5 ] T A 3 R B 2 o A R
A e Ak R S I AN — Bk, 7 PR

(3) HHl B AF . b T B 24 18] v 1) AN B U8 23 A (AN TR 5, O HL ol R &5 B A — B Hs EAEHL I, 2o 2
V¥ SR A 0% I I Bt 6 b e 5000 308 AT U )36 A8 3 B8t 4 R B 5 £ o AR 2.

MEL_E 538 R LA Y, AR B 25 1) B R R 0 9 Lo AT — S TR FE IR AT AR 2 () 0 75 it e A S Mg
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75 BEBE — 20 N A, 2 A A A B ) ) B3R A B 2 T A 2R e f L e 47 A0 R A 4 T AT s
TR 7 S5 H A5 D8 L 4
23 BiE=HEERSEH

A 2% T PR A A A P A AR A S R 7 T 2 o, 200 o B o T 1 0 X B DR A - B B 5 ) ) — AN R B
I8 ST B 5 s oA A N 7 T 4R FSORE B 0 65 W9 30 43, — 308 43 A 6 s 5 | 4, 57 S s X 2 1) 4 F T i
P R HTE AR AR Bl UM A OCHETEAG LA o B O 2 B I S, S T I i A
5 2 [ P 8RS0 1) AR A%, LA SRR B 30 0 B0 2 k.
Monitor engine

l—_—— —————— 1 A
| | N ——————

:\ Personal

data space

w

User
Profile

- —d

Public data
space

Integration engine
Fig.5 A platform for personal dataspace integration
Bl 5 AN NHd = ) 4 il HE SR

(1) Hdha £ ke A2 (wrapper). H - 2030 2% 0] G 45 22 A4S A [7] S8 Y 0 B0 s, A1 0k, AS 1) ) 8000 4% 505 AN [ £
Kt AR I 3 AT 55 A2 IR 58 B T b bt O A S 4 Bl = o) R AT T s s

(2) Hoths k% R (identifier). 2R R0, 55 P9 100 P 25— R A Kb B 1 0T 52 5 5040 2 D) I A 00 A LU g, i
s HC o I 1) 5000 A 23— 25 5 A 8 X U i R 5 S P02 (g A 5 T4, S A 1 3 2 5 e s il
AT X G AT UL, 1 3 12 it X GAE B 25 ) b e 5 A A8 LU E T — 20 5 BT AL 5%

(3) U 1 % P VF 1t (eval uator). 75 (47 2 HTJ8 Jak V40 B 1l (evaluator) % 4 %t % 15 - s Hé 4 6 P 1 47 VF
i, 0 R B X G 5 AR 5%, UK 1200 B i 1 08l 2 0], 75 W R i i 0 4

Bt 2 1) A 5 | B LA 1 98 7 — 0 2 Mt A el = 1) /b P ke U5t 1) 22 4K (context - monitor), 5] 41 £ 5% T 57,
T SCR < 252 T B B0 WIS 45 5 — 8 M s B 7 Tl P 3 4R £ 22 16 (DS moniitor), 51 ik AN SCREREAT T
16 5 A 5 R M ) B A s I A RN AR 1 5 | 4 5 BB AR A ok

I T At 4 P CAT IR 2T AR, 3 R R A2 AR RS Al M e PO i S g
ZANTT ) X SR AR AR B A L R TR ST 1% e 5 B PR B IR 2 N 5 XM
BRBE AR AN BEAR L by 35SV T o) A S0 1) 2 5K 5 A 4 1 i B FSOAH L s 4% ) T X PR A IR o SRS 4l
GG T SCETR ST IR A A it R S O 2 R AR AN AL B e 0 A 1 T L LR B SR R AR K
Dong ™M H FEF K 245 1) v ) K S0, ST 1 P AT 45 1) 22 S04 U5 50 4 7. Jens Dittrich™ 42 i 5 0.3
i H B PR 0 G2 2 ) (11 SCR AR BEAT A Sl A . 58 % 28 51 8 — R B A i 0y 3K, B Bl M98 o T
(38 A0 I LT E DRI MRk 2R 5 AT SEHT. UK H BTN B A A AR i dR il T — S S N T VA AR R
BN A AL A SR AT WFIT, LA vt I 18 3 R Kt Jo o A A it R Al A 1 R 1P 2 S s 4 1)
FRGERENS 19 B e R A I I P SR SIS B 10 AR A, Bk 2 1) 4 RS T B RO W B L AR A S X et
S Bt 2 1)l i PRI 7 )

Kt 5P A SO O 2 1A ) g — by A AR G I 5% A B 1 v S ST T o Al R S S
it LEIEAT R ST R WA T P 0 L 9% AR B A 56 o6 HO WL DR IE s ST A I S B A DA R s — S
2 B JUDAN T3], Y oo 803 1 S vy AT Jo JHG At T 5 7 5 i, 4910 2 R Outl ook 42 T R 44+ 3 i Word Xof SCAY
PN AR BEAT B 53t 7 2 0 7 1) RE 8 1 Sl G DN Bk e 5 ) AR A I 58 1l S 4 A e b, el T S s Tl e o
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Iy A A7 T EL P 0 B 0 508 BAT B R A K 2 1) Bl — S5O (e S o R e s 1) ) B ) R
FEOR AR R ZERRRCR . B R A D5 i

(1) Hodia SE0HT 5 DER (K SOV ()3 AE A B 2 1) o, o S A Bl 1) 9 U AN 58 B AE
Al H s 255 18] o AT BERS K B 2 AN PR [ — AN B 00 48 2, X It B B OF Al . 9855 A B AR B OR AR
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Dataspace-Oriented No No Yes Yes

M 3 T LLE 5 SO R GEFN SR I R AR L A6 T 20 2 R 1Y) iMemex Al Semex it 28 5 48 B AT LR RF 5
A N 22 TR0 Ay P 5 g, 5T ] ) 20 A N 50 2 ) 1 s o G G 385 T 1) 22 AN [) 1) 50 90 ;0 ot 7
B 0 G 2 ()l N7 IR S I 1 S B £ 1 B A I B DG AR 1 A v RE P gt AT AR o e s kb A
AN N ECHE 2 1] A5 R R S 15 2 5 1 T DA SI B DG B A ) AE AR HE S AN R 1R A 12 3C Indexing Dataspace
(A & ds PR AE T R 2R L SCFE, 2 n SIGMOD2007 JHTE AN N 5 11 & T~ Z0dhs 25 18] 18— s 303 8T 3EAN 111
B ISR R AR P A A R AR AT B R B S A M BT AT AR 2 R AT A3 R R DL
U T S 3 MG A v e T A AN N B 2 ) P T DA S I B % D o S v S T S i R 6] S B R
i AT DL 5 (50 Ml 2% 4 AN N T B, O 4 S b [ 20 300 ek ) 38 A 21 54k 5 I B 40 1 D AT A AR b R AT £ R
)3 = 5 AT

TE R SR L R D RE 7 T IX 28 J5 T 22 45 %A o .iMemex 35 15 25 () B 7 iDM B 22 S Bl VR, S B
FF wrapper [ 548 Rk e AW IQL AT LA Hh EAT A i) Semex F Fext AN N i 4L b 2 R )
PR3 B Y T O A, ) AN B S AR AR LA A (R 10 2 7 T 2 AR [ 2 30 [ B ot 5 2 I AR A A R A
1G5 [F) — 568 G AN ) Wi A 18 W 3 2 L b A 3 A7 G At — e A N B s (0] 3R e, W MyLifeBit,HayStack,SIS
25 MyLifeBit ] FJ-xf SC AR 2 AR KR () 5 B 5 5 24 Hay stack {1 #1305k 43 47 P A PEAR A5 B XA N800
HEAT bR SIS A5 B T35 T AT (1) SCAS 8 35, 8 S 15 7 vy 00 P 2 0 2 11 A 20 5 = 1) AR Ll B3040 2 ) R 4 o6 L
PR/ KOG I B 7R 28 e A1 78 /D A8 Bt 2 100 1) S LR FH B AR BIE 53 7 THI 3 A VT 22 1) R0 5 2 i e A 90 B30 8
PR B MR P A A AR R TR R R A v S R 45 28 R 4 B0 A5 I B B R SN AT AFE I R 5
BERATI IR A — 5 BT LI )

3 HKFEZ BRI R Bt 5] RE

A DAy — Bl 4 A A B BOR Bt 7% 1) I 28 5 DR AIE S A TN S 00 QT L AT AR 9 A S PS5 1)
JETF,— A0 B s R . B, Al AR S B, TR DU HOHE B N A s AT A N
3 2 1A A BRI P EAR BB ST 08 T-H500i 500 Bl digb . Al a2 1) O IF 5, H A AH % AR IR LD B A
UL, Bt 2 () B AR P FUIE Ak T2 20 B B VF 22 8 R R 0t — 2D A ke, 2 21 ko B LR D7 i

(1) Hodha =2 1) 10 2 5 52 R 5 6 10 B2 A8 2R i e B AR 10 R i, O AR B8 R O AR DG R 2
P AT T S BAS B A, A B T ORI R R B (A RAT B LR, RE AT A TR SR S 3 5 4 1R B
R T PRI ) AL

© PEFREBAEHIITUN  httpd/ www. jos. org. cn



EEM IR FEAME 2029

(2) Bt Vet Bt i A U2« R ARSI A o SR ASE el 4 1) 1) 0l J A W 3 Bl 38 A R
&N B Ve B oA S v B TR UV (E R I IR AR (R A AT 2 PEBOR, 75 B I i A4 ) S35 A
I S

(3) Bt 2 18] ¥ AN 8 72 1k AN 1 52 1 i) 01 348 8T A B R IT T T LA B s () R, A B 2RSS
pay-as-you-go. best-effort. Hs isi {4 4% 3 A AL A Bl 2 1) L AT 55 A AHOR (K AN B 52 R AN S 1k B PO o 5
AN RE Btk 1A 7 A S DAy B A T oK T Pk

(4) Hodhs 2 (0 AR 22 B 32 A 00 A A A AR A K0 2 1) E AT A PR AR kA A K8 22 ) A R
225 [R) T T PR 1 AT AR K DO, TS5 5 3 B AN ] 190 G R P (KA ff SRS 285 1 vk 8% A B0 A A Bl 22 1), th [
N EARIIAS A B 2 A

(5) B = [a) i 22 AR S5 (DSM S). B4l 2% 1] 5 BLAT A0 (1045 B AR 4 9 4% 0 10 9% 28 Bl JZE S LLAR R )
P K I 28 G A 10 3 B R 38 J2 BUR 45 169 75 30 AR 8 AN [ TR TR AR 07 55, o sl 50l = i) 38 400 0 e b
B A SE DU T B, BRI AHLIAZ EL, B8 2l B i FILAE Ak 22 s (R F 57 Bl 2R

4 #Z

B 2 (A2 — AN B (W ST A A AR . Bl g A R 25 U AT S K AR HIR ATV 2 K
S ) A AR e 3K A T DAY P B AT 9 S i 1 LI, e Bt 1 b il el o () AN S AT TR L T — Tl 1 4
Yo B ik, 0 HARER T T A 15 Kot IR0 B 2 200 2 R BOR AT 890 R — L83 1 B i) L, 0T 5 s R )
DU N T A AT AN N B A 2L DR e e 2 [ W 58 R A K F) B (B A A A

References:
[1] Meng XF. From Database to Dataspace, From Enterprise to People. Annual Report of WAMDM Lab., School of Information,
Renmin University of China, 2006. 2—7 (in Chinese). http://idke.ruc.edu.cn
[2] Franklin M, Halevy A, Maier D. From databases to dataspaces: A new abstraction for information management. SIGMOD Record,
2005,34(4):27-33.
[3] Jones W, Bruce H. A report on the NSF-sponsored workshop on personal information management. Seattle, 2005.
http://pim.ischool .washington.edu/pim05home.htm
[4] Blunschi L, Dittrich JP, Girard OR, Karakashian SK, Sales MAV. A dataspace odyssey: The iMeMex personal dataspace
management system. In: Proc. of the 3rd Conf. on Innovative Data Systems Research (CIDR 2007). 2007. 114-119.
http://www.cidrdb.org/
[5] Dong X, Halevey A. Data integration with uncertainty. In: Proc. of the 33rd Int’'| conf. on Very Large Data Bases (VLDB 2007).
New York: ACM Press, 2007. 687—-698.
[6] Zhao HK, Meng WY, Yu C. Automatic extraction of dynamic record sections from search engine result pages. In: Proc. of the
32nd Int’l Conf. on Very Large Data Bases (VLDB 2006). New Y ork: ACM Press, 2006. 989—1000.
[7] Cohen WW, Ravikumar P, Fienberg S. A comparison of string distance metrics for name-matching tasks. In: Proc. of the IJCAI-03
Workshop on Information Integration on the Web (11Web-03). 2003. 73-78.
[8] Minkov E, Cohen WW, Ng AY. Contextual search and name disambiguation in email using graphs. In: Proc. of the 29th Int’| conf.
on Research and Development in Information Retrieval (SIGIR 2006). New Y ork: ACM Press, 2006. 27-34.
[9] Dredze M, Lau TA, Kushmerick N. Automatically classifying emails into activities. In: Proc. of the 2006 Int’| Conf. on Intelligent
User Interfaces (IUl 2006). New Y ork: ACM Press, 2006. 70-77.
[10] Haevy AY, Franklin MJ, Maier D. Principles of dataspace systems. In: Proc. of the 32nd Int’| Conf. on Principles of Database
Systems (PODS 2006). New Y ork: ACM Press, 2006. 1-9.
[11] Freeman E, Gelernter D. Lifestreams: A storage model for personal data. SIGMOD Record, 1996,25(1):80-86.
[12] Dittrich JP, Antonio M, Salles MAV. iDM: A unified and versatile data model for personal dataspace management. In: Proc. of the
32nd Int’l conf. on Very Large Data Bases (VLDB 2006). New York: ACM Press, 2006. 367-378.
[13] Dong X, Halevy A. Indexing dataspaces. In: Proc. of the 27th Int’l Conf. on Management of Data (SIGMOD 2007). New Y ork:
ACM Press, 2007. 43-54.

BREERFSTET  httpy/ www, jos. org. en



http://www.informatik.uni-trier.de/%7Eley/db/indices/a-tree/d/Dredze:Mark.html
http://www.informatik.uni-trier.de/%7Eley/db/indices/a-tree/l/Lau:Tessa_A=.html
http://www.informatik.uni-trier.de/%7Eley/db/indices/a-tree/k/Kushmerick:Nicholas.html
http://www.informatik.uni-trier.de/%7Eley/db/indices/a-tree/k/Kushmerick:Nicholas.html
http://www.informatik.uni-trier.de/~ley/db/conf/iui/iui2006.html#DredzeLK06

2030 Journal of Software #kf+% 3R Vol.19, No.8, August 2008

[14] Levy A, Rgjaraman A, Ordille J. Querying heterogeneous information sources using source descriptions. In: Proc. of the 22nd Int’|
Conf. on Very Large Data Bases (VLDB 1996). San Fransisco: Morgan Kaufmann Publishers, 1996. 251-262.

[15] Dong X, Halevy A. A platform for personal information management and integration. In: Proc. of the 2nd Conf. on Innovative
Data Systems Research (CIDR 2005). 2005. 119-130. http://www.cidrdb.org/

[16] Karger DR, Bakshi K, Huynh D, Quan D, Sinha V. Haystack: A customizable general-purpose information management tool for
end users of semistructured data. In: Proc. of the 2nd Conf. on Innovative Data Systems Research (CIDR 2005). 2005. 13-26.
http://www.cidrdb.org/

[17] Gemmell J, Bell G, Lueder R, Drucker SM, Wong C. MyLifeBits: Fulfilling the Memex vision. In: Proc. of the 10th ACM
International Conference on Multimedia. New Y ork :ACM, 2002. 235-238.

[18] Abiteboul S. On views and XML. In: Proc. of the 18th ACM SIGACT-SIGMOD-SIGART Symp. on Principles of Database
Systems (PODS 1999). New York: ACM Press, 1999. 1-9.

[19] Zhuge H. Resource space model, its design method and applications. The Journal of Systems and Software, 2004,72(1):71-81.

[20] Singla P, Domingos P. Object identification with attribute-mediated dependences. In: Proc. of the 9th European Conf. on Principles
and Practice of Knowledge Discovery in Databases (PKDD 2005). LNCS 3721, Springer-Verlag, 2005. 297-308.

[21] Tejada S, Knoblock C, Minton S. Learning domain-independent string transformation weights for high accuracy object
identification. In: Proc. of the 8th Int’| conf. on Knowledge Discovery and Data Mining (SIGKDD 2002). New York: ACM Press,
2002. 350-359.

[22] Haevy A, Rgjaraman A, Ordille J. Data integration: The teenage years. In: Proc. of the 32nd Int’| Conf. on Very Large Data Bases
(VLDB 2006). New Y ork: ACM Press, 2006. 9-16.

[23] Naumann F, Leser U, and Freytag JC. Quality-Driven integration of heterogenous information systems. In: Proc. of the 25th Int’|
Conf. on Very Large Data Bases (VLDB 1999). San Fransisco: Morgan Kaufmann Publishers, 1999. 447-458.

[24] Papakonstantinou Y, Garcia-Molina H, Widom J. Object exchange across heterogeneous information sources. In: Proc. of the 11th
Int’l Conf. on Data Engineering (ICDE 1995). Dallas: IEEE Computer Society, 1995. 251-260.

[25] Calvanese D, Giacomo GD, Lenzerini M, Nardi D, Rosati R. Source integration in data warehousing. In: Proc. of the 9th Int’|
Workshop on Database and Expert Systems Applications (DEXA’98). Dallas: IEEE Computer Society Press, 1998. 92-197.

[26] Haevy AY, Ashish N, Bitton D, Carey M, Draper D, Pollock J, Rosenthal A, Sikka V. Enterprise information integration:
Successes, challenges and controversies. In: Proc. of the 25th Int'l Conf. on Management of Data (SIGMOD 2005). New Y ork:
ACM Press, 2005. 778-787.

[27] Ng WS, Ooi BC, Tan KL, Zhou AY . PeerDB: A P2P-based system for distributed data sharing. In: Proc. of the 19th Int’l Conf. on
Data Engineering (ICDE 2003). Dallas: IEEE Computer Society, 2003. 633-644.

[28] Yan XF, Yu PS, Han JW. Graph Indexing: A frequent structure-based approach. In: Proc. of the 24th Int'l Conf. on Management
of Data (SIGMOD 2004). New York: ACM Press, 2004. 335-346.

[29] HeH, Singh AK. Closure-Tree: An index structure for graph queries. In: Proc. of the 22nd Int’l Conf. on Data Engineering (ICDE
2006). Dallas: IEEE Computer Society, 2006. 38.

[30] Holder L, Cook D, Djoko S. Substructure discovery in the subdue system. In: Proc. of the AAAI Workshop of Conf. on Knowledge
Discovery in Databases. Menlo Park: AAAI Press, 1994. 169-180.

[31] Jiang HL,Wang HX, Yu PS, Zhou SG. GString: A novel approach for efficient search in graph databases. In: Proc. of the 23rd Int’|
Conf. on Data Engineering (ICDE 2007). Dallas: IEEE Computer Society, 2007. 566-575.

[32] Halevy AY. Answering queries using views: A survey. VLDB Journal, 2001,10(4):270-294.

[33] Kolaitis P. Schema mappings, data exchange, and metadata management. In: Proc. of the 24th ACM SIGACT-SIGMOD-SIGART
Symp. on Principles of Database Systems (PODS 2005). New Y ork: ACM Press, 2005. 61-75.

[34] Lenzerini M. Data integration: A theoretical perspective. In: Proc. of the 21st ACM SIGACT-SIGMOD-SIGART Symp. on
Principles of Database Systems (PODS 2002). New York: ACM Press, 2002. 233-246.

[35] Hristidis V, Gravano L, Papakonstantinou Y. Efficient |R-style keyword search over relational databases. In: Proc. of the 29th Int’|
Conf. on Very Large Data Bases (VLDB 2003). New York: ACM Press, 2003. 850-861.

[36] Bhalotia G, Hulgeri A, Nakhe C, Chakrabarti S, Sudarshan S. Keyword searching and browsing in databases using BANKS. In:
Proc. of the 18th Int’l Conf. on Data Engineering (ICDE 2002). Dallas: |[EEE Computer Society, 2002. 431-440.

[37] Shao F, Guo L, Botev C, Bhaskar A, Chettiar M, Yang F. Efficient keyword search over virtual XML views. In: Proc. of the 33rd
Int’l Conf. on Very Large Data Bases (VLDB 2007). New York: ACM Press, 2007. 1057-1068.

© PERRERAAAFIIFUR  htpy/ www, jos. org. en


http://www.informatik.uni-trier.de/%7Eley/db/indices/a-tree/y/Yu:Philip_S=.html
http://www.informatik.uni-trier.de/%7Eley/db/indices/a-tree/h/Han:Jiawei.html

EEM IR FEAME 2031

[38] GuoL, Shao F, Botev C, Shanmugasundaram J. XRANK: Ranked keyword search over XML documents. In: Proc. of the 23rd Int’
Conf. on Management of Data (SIGMOD 2003). New Y ork: ACM Process, 2003. 16-27.

[39] Levy AY, Rajaraman A, Ordille JJ. Querying heterogeneous information sources using source descriptions. In: Proc. of the 22nd
Int’l Conf. on Very Large Data Bases (VLDB 1996). San Fransisco: Morgan Kaufmann Publishers, 1996. 251-262.

[40] Qiu F, Cho J. Automatic identification of user interest for personalized search. In: Proc. of the 15th Int'l World Wide Web Conf.
(WWW2006). New York: ACM Press, 2006. 727-736.

[41] Copeland GP, Khoshafian S. A decomposition storage model. SIGMOD Record, 1985,14(4):268-279.

[42] Agrawa R, Somani A, Xu Y. Storage and querying of e-commerce data. In: Proc. of the 27th Int'l Conf. on Very Large Data Bases
(VLDB 2001). San Fransisco: Morgan Kaufmann Publishers, 2001. 149-158.

[43] Bast H, Weber I. Type less, find more: Fast autocompletion search with a succinct index. In: Proc. of the 29th Int’l Conf. on
Research and Development in Information Retrieval (SIGIR 2006). New York: ACM Press, 2006. 364—371.

[44] Cooper BF, Sample N, Franklin MJ, Hjaltason GR, Shadmon M. A fast index for semistructured data. In: Proc. of the 27th Int’|
Conf. on Very Large Data Bases (VLDB 2001). San Fransisco: Morgan Kaufmann Publishers, 2001. 341-350.

[45] Chen Q, Lim A, Ong KW. D(k)-Index: An adaptive structural summary for graph-structured data. In: Proc. of the 23rd Int’| Conf.
on Management of Data (SIGMOD 2003). New Y ork: ACM Press, 2003. 134-144.

[46] Rao P, Moon B. PRIX: Indexing and querying XML using prufer sequences. In: Proc. of the 20th Int’| Conf. on Data Engineering
(ICDE 2004). Dallas: IEEE Computer Society, 2004. 288—300.

[47] Ntoulas A, Cho J, Olston C. What's new on the Web? The evolution of the Web from a search engine perspective. In: Proc. of the
13th Int’'| World Wide Web Conf. (WWW 2004). New Y ork: ACM Press, 2004. 1-12..

[48] Marcel S, May RM, Bonhoeffer S. The evolution of network topology by selective removal. Journal of the Royal Society Interface,
2005,2(5):533-536.

[49] Song X, Tseng BL, Lin CY, Sun MT. Personalized recommendation driven by information flow. In: Proc. of the 29th Int’l Conf. on
Research and Development in Information Retrieval (SIGIR 2006). New York: ACM Press, 2006. 509-516.

[50] Sales MAV, Dittrich J-P, Karakashian S.K, Girard OR, Blunschi L. iTrails: Pay-as-Y ou-Go information integration in dataspaces.
In: Proc. of the 33rd Int’| conf. on Very Large Data Bases (VLDB 2007). New York: ACM Press, 2007. 663-674.

[51] Chirita PA, Costache S, Nejdl W, Paiu R. Beagle™: Semantically enhanced searching ranking on the desktop. In: Proc. of the 3rd
Int’l Conf. on European Semantic Web Conf. (ESWC 2006). LNCS 4011, Springer-Verlag, 2006. 348—-362.

[52] ChiritaPA, Firan CS, Nejdl W. Pushing task relevant Web links down to the desktop. In: Proc. of the 8th ACM Int’l| Workshop on
Web Information and Data Management (WIDM 2006). New Y ork: ACM Press, 2006. 59-66.

[53] Dong X, Halevy A, Madhavan J. Reference reconciliation in complex information spaces. In: Proc. of the 25th Int’'| Conf. on
Management of Data (SIGMOD 2005). New Y ork: ACM Press, 2005. 85-96.

B Fp 32 5 2 3Lk
[A] /N 0 A A B A A, AN H B A B A s LI 2% R Sl i B S S AR AR, P BN R R 24 4E R % e ,2006.2-7.
http://idke.ruc.edu.cn

Z= R 181969 —), 5 T b 3N N1 A
o 2 TR, 2 BRI 9 A0 Sy HH 43 A, A
N5 B,

S AR (1986 —), 95, M - 2, 21 W S4TSR
o Bl A ).

Vg (1964 —), B 1L BRI LA
Jili ,CCF w1 £ 4% B3, 2 BERF 5 A58l Web %
P4 L, XML B0 B 3 £ 5 3.

© bR

SREPERESTFT http/ www, jos. org. cn



	1   数据空间概述
	1.1   数据空间基本概念
	1.2   数据空间与数据集成
	1.3   数据空间的不确定性问题

	2   数据空间相关技术研究
	2.1   数据空间系统框架
	2.2   数据空间模型
	2.3   数据空间集成与更新
	2.4   数据查询处理
	2.5   数据存储和索引
	2.6   数据空间演化
	2.7   数据空间原型系统

	3   数据空间研究现状及挑战性问题
	4   结  论

