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Abstract

In order to prevent national disease and maintain national health, Center for Disease
Control (CDC), Department of Health, Executive Yuan, operates the mission of national
immunization during the last decades. Currently, the immunization records of each individual
are centrally recorded in the database of National Immunization Information System (NIIS)
located at each country’s and city’s bureau of health. CDC attempts to implement a centralized
and integrated database for NIIS to more effectively promote and operate the tasks of national
preventive immunization.

In this research, we present our implementing experience of building the integrated
Central Database with its refresh mechanism for NIIS. The objective of this study is to provide
an integrated central database implementing and refreshing framework to integrate inoculation
relative databases that are distributed over and located at each bureau of health. The resulting
benefits show that the system implementation of adopting a selective replication strategy for
database design could have the advantages on both effectively enhancing system performance
and reducing the computer storage cost. In additions, by using transaction logs with metadata
mapping to build an automatic refresh mechanism could obtain better result of enhancing the
data utilization and efficiency of data retrieval. We also conduct the benchmark testing with
Microsoft SQL Server. The result shows when the transaction data are small, the refresh
efficiency of our mechanism is a little bit worse, however, when transaction data are larger
than a certain amount, our mechanism is apparently better than Microsoft SQL Server, but two
systems have no significant difference. After completing the implementation, the central
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database may provide the functions of promptly generating the statistical analysis for national
immunization, enhancing the completion rate of immunization, and conducting the optimal

planning for vaccine procurement, inventory management, and distribution.

Keyword: Integrated Enterprise Database, National Immunization Information System,
Distributed Database, Metadata, Refresh Mechanism.
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A FHE RSB RGES D RARET(commit) X X & &4k 0w P 2R B LR
(Central Log File)[E £ & B #T¢4 25 EH TiHA BHEEZ % § &4+ Remote Log
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CLF: Daily Transaction Quantities of Central Log File
RLF;: Daily Transaction Quantities of Remote Log File at site j

CLF =3 RLF,
=1
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TTRRAD ZAREWEEIHRARIS  FTHRERO R LI E L HRE -
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Process I: Remote Bureau’s Transaction Data Collection

Step 1: Repeatedly trigger remote data collection procedure at each bureau at a prescribed time
interval.

Step 2: Retrieve all remote bureau’s transactions from each Remote Log File through SQL
Server Agent of Data Transformation Services to upload.

Step 3: Add LOCATION_ID to each transaction retrieved.

Step 4: Append each transaction retrieved to Central Log File at central side.

Step 5: Backup and Truncate Bureau’s Remote Log File if upload successes, otherwise hold the
transactions in Remote Log File.

(Z) hRENEEHRER
AT REHBERREHZFRE - TREME A44E® SQL Server Agent KA
X PR A EBPATHARMEE > X Transact-SQL 7] & FAEAZ 5 - HAFEER H L8R
¥ # 7 B (refreshing type, Bp TXTYPE)#h47# J& 643738 (xp_insert) - 45 2t (xp_update) & #]
Mr(xp_delete) ¥ Z#HFAFAES > HEBRRXHL%EE CLF IEH T L EHEE S L
Bk BETRRGLERBEDBFER  EAFAREFEE - SHEPREETHE
2 e

K5 PREVEEHER

Process lI: Central Database Refresh Procedure

{Trigger refresh procedures at a prescribed time interval during a day}

Step 1: Start Transact-SQL to trigger each stored procedure.

Step 2: Read Central Log File one at a time until end of file.

FOR each record read

Execute each corresponding stored procedure of xp_insert, xp_update, xp_delete depending

upon refreshing type.

Step 3: Backup and Truncate Central Log File if refresh successes, otherwise Rollback and
Redo this procedure.

&P BRI R EAAL R T R H A BARRd XML % X5 A
NEARATARBRFPITINEYE A TR R - RIE > 25073 - 55 MBRFEMHTE
GREPEITRE  RE - BHYEEARNRETHRME - TROJIHIE - SR MrhFe
b A AR BB AE 7 X pm AR -

(=) FREREHIEEREE

TR G HAE R X TR A T 0 BIBR Y R G RN
# B 812 R ¥ A H & (SourceTableName) 45 AT # B2 B &y A & » 3453088 B
A B TAR AR/ 247 (sp_xml_preparedocument) % & 7% # # #} & (XMLTableName) * F-1k 4
BEFRER NP BRE A RZ R %E(TOID) » #73% (INSERT) F s %4 & Py 4a #
JEAJR ¥ 75 B FE B 2K FE R N 4 5% 09 B B (TargetTableName) » 2 4% B 7 i B P 4 77 A 4
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4 (sp_xml_removedocument) - & 6 ATAHAR K 0975 X 2RI T H o) LIHRH -
R 6 : TRFERF —#E(xp_insert)f2z{

PROCEDURE xp_insert
EXEC sp_xml_preparedocument hdoc xmltext
INSERT INTO TargetTableName
SELECT SourceTableName.column, XMLTableName. *
FROM OPENXML (hdoc, rowpatten, [flags])
WITH (SchemaDeclaration) XMLTableName
INNER JOIN SourceTableName
ON XMLTableName.TOID = SourceTableName. TOID
WHERE SourceTableName. TABLENAME = "TargetTableName'
EXEC sp_xml_removedocument hdoc
END PROCEDURE

(M) PREMEIEHEHRE

BV RR G LN LK ETIREMESE TS5 o AERF R HREENL
$% B By 2 B 45 F 4 £ (SourceTableName) 845 B 1 e < B 81 K P & - AT F M 2R
# B TAT2 42 /3| H7 (sp_xml_preparedocument)% & 7% 7 & #F % (XMLTableName) » H4&
HAFERNATH R T H R R 844558 (TOID) » 15 B (UPDATE) ¥ sk % #} & M 48

HREARTEHBEZAHNEARNGROER BB FRMHYEELTH L

(sp_xml_removedocument) o & 7 ATEHA2 509 & X E RS BT FH 69 B HHEA] -
R 7 : FEFRER — B2 (xp_update)FE

PROCEDURE xp_update
EXEC sp_xml_preparedocument hdoc xmltext
UPDATE TargetTableName
SET TargetTableName.column = XMLTableName.column,
FROM OPENXML (hdoc, rowpatten, flags)
WITH (SchemaDeclaration) XMLTableName
INNER JOIN SourceTableName
ON XMLTableName.TOID = SourceTableName.TOID
WHERE XMLTableName.TOID = TargetTableName.OID
AND SourceTableName. TABLENAME = 'TargetTableName'
EXEC sp_xml_removedocument hdoc
END PROCEDURE

() RRERERERERRE

FFRR G AN L EAREMES TR ABRY R HLHEENL
% P By 2 JB 4% F#+ # (SourceTableName) i 4 A $F & 2 B 8 &8 P & M3 H R AR
# B TE A2 5 245 (sp_xml_preparedocument)i£ & # % 75 & #t & (XMLTableName) » B4R
AR R ATHRR 4 B H R R 830 %4 9% (TOID) MR (DELETE) ¥ 3t & #} & 4 48 4t
JENR T ER B AR AN B IR EH (TargetTableName) B EFBRMHAYHE

#t % (sp_xml_removedocument) - & 8 ATARAZ A 0977 X ZALMIR T4y LHHRA] -
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& 8 1 TATFIERF —MIBR (xp_delete)fEX

PROCEDURE xp_delete
EXEC sp_xml_preparedocument hdoc xmltext

DELETE TargetTableName
FROM TargetTableName
INNER JOIN
OPENXML (hdoc, rowpatten, [flags])

WITH (SchemaDeclaration) XMLTableName
ON XMLTableName.TOID = TargetTableName.OID
INNER JOIN SourceTableName
ON XMLTableName. TOID = SourceTableName.TOID
WHERE SourceTableName. TABLENAME = 'TargetTableName'
EXEC sp_xml_removedocument hdoc

END PROCEDURE

AT RREIWE 4 B 5 2 BALTFS AP RABYAGET GRS - X T

BH9H Sk BB ST BT LB PR R S R A AT A

1. HFHERPTHAFBREAOCAT ST — B THEENR G &%k 6
REeFm ~ AR R REGEHTH ~ 550 M)~ A4 - REAP XA T (XML)
# Xk 57 18 9% X 5 &2 %%4% (Remote Bureau Log File) ©

2 REAENATHBBAAT BT DR RAN - AR R B
A A (triggen) PRI &3 3% X 5 e skAE -

3. b okiE®FFRBIA 0 HIR (extrac) &35 HHE T R TR Z BH - Mk
(transfer) & # X B B I W Ae By s B RARAS > &% B HEEHSHIA
(loading)sh — ¥ S 58 5 de bt « M 22 5 B I A — b e 7 By Lo bl
KM LEBRAATARRSE ADILRE -

NIIS
Remote Database

NIIS
™ Central Database
) EE} I
R 2
. &
]

LOG FILE g—p!

@ A

LOG FILE

>
LOADING |

(=]

Central LOG FILE

BT .

Data Transformation Services

NIIS
Remote Database

4 R EBSREZSRTEE
4. F k3% B 0 F B 3T (timestamp) & H 0 A B A H A LK TEH LA
(sp_xml_preparedocument)3§ B 32 5 &4kt » M B3y XML A4 X » Al A XML
DOM(Document Object Model)iA7#]#7 » 4§ 24780y XML FH EABLH#£
MYHE
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5. % OPENXML sk 4t# XML &4 E A EH - A#47 XML EH £ 55 RBE
HE T G S\ HF SCAF[12] © &8 2 AT 8 XML F #2424 OPENXML Fiik ik 84 4 $32
BEMAR 0 3 A P 4 F(metadata) P [18] o

6. AHGEETAHZAZS (sp_xml removedocument) » # 31 EE P+ 4% Fy XML H 444 P9 3R
2T ABHIEH -

7. - &% 4 F ¥ (metadata)if & 24 Bk XML H#A # B (mapping) % R, » 4 5135
WA MRBERRFREHERNE TR RIS EH -

8. # ¥ k%G 4skiE(Central Log File)R B> F #1212 BB X 5 & 4k4% (backup
log file) » # & EHEAKMZEZA °

sp_xml_removedocument

-+ Remove from Memory

5: RitEEREEH ZFEE2]

» Rt RENR T EER

AHBEZGENLAFERFETRURE  AF  RAROHNF EI SRS
B ey R I > AREMR A G EAE X TBMA[28] c AR ER RSB B o AE
B BRARENERETFARGEEATRENBE AL T EHHBH A EgEX
e 04 7 XA (triggen) R BN L MA R THBERARTHEH IR AHKERNBES
(stored procedure) o tb— AR B M EH AR Z X H (R8s BREHESH TH -
A HHER XML EXER - REFREHERSL - PREHNBERAGBI LT R
HRGAMB DR Wi B R ERRBEFATRTHNZAR G T - —FH L&
89BAZ o LIBREIRPTA T B A B AT AR IR LR R Ty o e RA LT — 38 B AT L4 M
AP BT R R AR R LM R R TR LR EE > RRBE L KRBl =k Th A
SRERFHITRE)E RN ERERAFZ TR LML B P k3R s mk i
o EAETREBRGEHERHNZAH LB EIREZAATEEFLEBLERETEAZ
ALRE - RERERZEABBEGEN KRR HAITAT R BBET—HEHE -
W R-BEEBEAREHFTXABHREZNRZARETARET 2420444 E-Mail o4
LRRALCHBEH AR LT RN c ARBERT  TREREZRAZS
BELIBAATEEN T XM Z At RS TR BN T RO G nskis 0 EATH
BATP R AR R —HHBATHE AR A o Jo bR A F — B EAH A
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HEEETRELHETHOREN - — LN BB PRI WHNE > TIHRBOE =
R BUR AL B B By BBy AT P R AR IR AT o PR EH BN R A
LIEMBR G sk ey XML X EHHH L EHEFTREAHRBRAANHREHZE
ko —FHGREASTHEAGRENEN P REHEECHEAGITREG IS
BWAFHE - MR RGBSR IEGEHN R T ERAGPITREGRELZ XA RER
FRAREITT R AHEGEHNRE > BLEFTREMN T 2 4%ATRAEZ Rollback and
Redo 2 M #1 A By R 4% - AR RATEROHEA 24T FH L RO E TR S
BN REME - RARBEHH AGREEROEERALEITLBNFELRBELFRE
FEGEEZESLFETHHEAE AL EBITLEMALEERE G 5 XL ERLK
BALRE -BREL RAGRIHBIEIG RN R4HRTAGERNLE L fo s
FEBRANFEH LGS L AR EHEAHNRFRBERMBEMERFBAES
FEEHENEFEEDRETIHETRRGEE > ERARNEL4nEEE - b %
AHBAUBZODITH AZRERBEARKTEZTEAAFHAL)F AR EHIT
T b R R AN DL R MR T B LB B E A — Kk -

T~ ZBILEIE (log file) Ky E TR

B AT AB RAT R LR B oG RA L R R EANEHAEBREABBZRTEAREY
AH IR R 5 A A RER LERA(HF REIARFRTRT LA I ) KB
WAEREHHERDE FEAR 4 CHRAREELNEHFTREFLHRB)EHE—
BRIZ(FAE G M A FLRIEE) o sb—MW0AE T THBE BT XEHE » A—
BRALNEHRZAEABREEGEH > LA GRESL— LHERF R H AT —
BB PR AR EEZHAFMEER)EEN LRTHEFRENIH PR ETHE
ZR - HFRANE-RELERBHAGHOAHEASEA QR ZBEBEOHET i
HARREQTHGED > L—BEEGOTRETHELR  RCARE-FRE LGN
Rl o o R 5 SeakA 09 B AR A B AT IR SRIRICAL B 38 2L B SeskAE AR R e i RE R X
FTEBHCELARS) - FR EEHRTRENBRAGEEFTRE—F 5 R LIF %A
RIGER B R G ER IR RN ERRGH -

N PFREHERRREZEE

AR T — 48 R Ak ] (Microsoft) A 45 & 64 Windows Server 2000 %45 % & %4
& % SQL Server 4B RS 2000 ZE F R A BESRAN A% AT EAREG T
REHBEERBEAEFHRINETTRETLEETRA I ITRB KRR TR EE
E % NUS EHEFA 235345 - 24%Z FHH OLE DB #2 ODBC A IR &4 H 44 7T
o 1 AH B IR G o A Transact-SQL 1k — B84 75 XA &4 R A+ R R PF
T A o 35k SQL Sever Agent KIEARX - A EHE  BITHETHHR T ESH
AL E e A2 5 > AR IR ¥ RS B E MR B ARNE X
RS RBAIRE -



ESHEEANBNERATHENES2BHRR - NEERAEHR NIS BESRPRENEEE R 69

B AL E ARG

— A TR R AT EPRA T TR ATRM T X EH T
K W REFS RGBSR EAFTRXETHGF > wFXEE L RBTWHKR - F
BB RN A AT ALERTZRAR - HENL AAEFEHEREELESHY T
YERAEE B ERREFEHR -&iu#ﬂ&éﬁ#kto\)?uﬂ%%ﬁﬁ%éﬁiéﬁ “Eal
HEPRAFHE  BAAAHBREEAKBRTEIFRAF EHF Ak LB BARK
EHAZE > SRR BT AR ENRE  Ki o 2R EZRNAARARRZEBR S
SRR 00 B A 5 N EAT o

MERAGWEERT > FREESAR AL AR EFENTHERTEGT
o mEGR G EEEBLEAGAFTEN TR BAATIEY:

(—) EEBEULZHICHRENEN | BT ICRKIERREREBNER  E8I5
RIEEERAEN - BEM - RBERM - THZERNERERREREIEAR
TIERYELE o

(Z) Bz EEREER  EEM S REEE - EER Sy ErRMtRET
Bt WESRBEWNRIE @ BRREHE (FRFATE 0] fERERIRIRE -

(Z) RERMEER AR EE | PREZMSEERMERNERKERERR
RIERIRGE - BEAERETERER TR - REMREE - Mi77HRApR
BENENEHEErERENSRER AR R ZIMIRERBETT - LR
TRPAEIER R T REBEHENRI R E -

(M) BXEiteEREFCAKMEMBIEMBYRY | PREMNERGIVEE » mb&it
FEMIZWRIRFEEIERENE o tedh - TRBREATLERE D ZERRE u
ENERAMS - HERPRAERERARNRET  RNBHETENRIEEE
LEEEA T EEHEFEEC AERRREREE -

& KRR R EIARB 23 EM 0 75— 5 E4F 8 MS SQL Server & & A7 i
M EMEHETAZ LR ERRAREHNHDNEENESHLERNERE LS
KR 972 5% MS SQL Server % _E o B sb AR5 %4 o — 2 fE ey 2 B bk MS SQL Server
AT REHBERATEHBEMENENBYRAAELIER - AR AHESE NIIS
TREAMBAEARZATHRZEZSNANRIABLATEEALCTRAEHRBEER AL
#l4w Oracle, Sybase ¥ £ F » HTIAR %2 MS SQL %+4] » B3 ERER—ETIT
B AR E 3 4 % (DBMS)Z # #7144 4] - i RSt RATREGZ CEMAZ— Ak
ﬁﬁﬁhﬁsm;%mxm%%%%ﬁ$ﬂiﬁﬁﬁ&ﬁﬁ B R AR R AP IE S ] WY Ak
Mg o AR T 0 I 0 LB A T R AME A A b IR R AR Ll it
# o

SQL Server &4 A #t — B M BEHF DR EE SRR LT HERBERNERERT » 4w
# P EFRERX o —FHE 3PP % S — & (immediate transactional consistency) £ #7#k #] » Bp & F
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b AR RFR Y > ARMBERTHF X L4 wmiEl X 5 —K(latent transactional
consistency)Z £ H A AR AR —E L BRI RS o & B RS EATH E HH
#EEt L 2R @00 A E KRBT R AP R A E NI RELFGIIT Bt
BARER G — BB » BPIFHERERERFRETHENERMER T RERF&R

ABFRATRE G TR EHBE o AL FTHERFBEGEHNELS T2 (%
BB )R P REFENTEH (RADHeYILER ) HBAREIFIPITHEE- Bt
AFRITREZIMAG BHGEZIPITRM 64 T 5 B4 E £ 2 F 2(Remote Bureau
Transaction Data Collection)$t ¥ 3& % #} & P9 3 £ #7(Central Database Refreshment)#y #h47
BFR] o

AHF 5 AR vA 50,000 £ ~ 100,000 £ 150,000 % & 200,000 % A ¥4 B — 4 B B %
PR AL AMEGTIERAGT G (ARBARBRERZRHZ TR T 55 E7
REEFRRAR » LI o 5 B LR FAHE T AR RAR 55 R
#1482 SQL Server & ¥ A1 E/TIE - Kb » KA RRBEIBMGTRERCERNBE
TRARZISTER > LERW K IFFT -

%9 : AR SN T RS S AR

T RRA RARABRA TR [PREREARZE |
THEE ~ [FE®)  EH@®) O
50,000 2”11 1’30 3741
100,000 2762 1768 4”30
150,000 3703 2701 5704
200,000 3”53 27740 5793

A SQL Server Z # ###l IR AN ERAMR RIS HET S AERE
B HERIEAARS IR EZ MBI ETE > BT DHATHEZ AT EN A
AR RRERH BB XLATR - R ETOTABEE TR FRR A &G PAT
Mk HRAERBE TR 10 WG EATE6-
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#< 10 : SQL Server BEHTHEHIER AT ATHR H I HI 2 AERLLEL

T~ E# X (SQLServer EHMHFH RS REM L EIHAFHY
FHEER Ba:®) JEVRED
50,000 2796 3741
100,000 4”15 4”30
150,000 5710 5704
200,000 616 5793

( 7
6
2\&—5 5 ~—— SQL Server
w4 Replication
% 3 - AR RREZ
#® 2 ]
1
o L i : :
50,000 100,000 150,000 200,000
FHEE)

6 : TRIFEHEZZ B NITEEE

Bk 10 o9 BB & REgT » KAVTAE I E AHF 7 100,000 %85 - SQL Server
PR NEZHNRATRADGIITU AR LBERAFAEREZEHN LR TEETHE
%7 100,000 £ 85 > AFF 5 ATHE B 2 A H] 00 BT ] B 200 BAR Hed 485

H—FRAR L LR —~ERHBEFRRERZEARN TN A LT 6 TS Bk
RU—EREZZGPER ETTRAEGHEE LB AANE G DRI TE R - RFFR
Brae ol F 7M1 B s RIERS R RERFAR LT BTHEDWERERRAE
BEFEE > R4HA XML KM EHEAAT S RGN £ TR ERELS T
Ry GBETFLBRAGAF NGB BEBERELS g T T REFE NS 0
RGBS skt mey) XML B EH AL ENETREMNBERAGERNGESEE
FFE o FTUA > EEREY Z 46938 4F Lk SQL Server 49 E #7hfe 8k wWHE T EHBE Y
B R AR BUTHOR B £ SQL Server B #fL R R EHHERSH B A
B GE BT a9 M) 73 B A4 B R NIIS & Sk BB b o5 OB R 60 & R ARkt s koA
HE > AREAHERVRSE  ABANAENREHFTHE XML XXM Ea
1 o 3t B SRR E R B 6938 e i AR L 3 A8 4R SQL Server BT PY2E 8 BT MR 69 LA o

PRARHT OO TAT IR E » AR R S PTRAE G TABRIEF 2N R 5 &£8k48 F 89 XML 4 X
ZHH HREBBEGEHARBEEZTHNRERGETY - 7 EAREEABERALRE
Bt R TRAEEHEFPEAGTAEITAGRNSAER X2 5B Lo
Aty JE R AE KR BAT R S EH L HG/EE - SR MERATT/ER NIS F B HE 2
%o RTHRARATEFEETCE AL LGEAORAE IR FTESTEAHELREANR
B i A EH EHRIAN RGN T S LB R A RS RA S o B E T
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BAETET  BERARERFEFRINET AR R E B H A NIS £47
T A BEGEFETRMABEBT AL TN BRTERAESNIS 245 AH0E
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RHFELE TEAMENBEERAR -

1~ NIIS F R FH BRI TAMAE

#E NS F e 4B B T NERARIRK T A A THB £ 55 ik B
TR SR B BRI A R, o SN 0 H— AR R T B IR A BB B4
M REEE R T RIERE LA RIF 05T RIS -

2 RN TRA L PR AP R EARER  —F ®RATR IR L R
B BT BT R R A AR R AR A QBRI
AW RGO T LA~ A E RN > B — 7@ LREFTAR R — kR T kit
FAFEACTAD A B « B o AR LM B TF 5 £ EFE[15,16] :

— -~ B—E O TR1EEBA SRS

AETAR B4 B A H 5B & AT > TEF LZAMEFAN TR LT RES
BT Fk BB REMNBOEL ARA2AMTFAREHEEREELERAY -

= - RERMTTAREERE S EM

SR EMAEPTR TR SIS R B/ FEE LT R Bk BB Y kB HRRP
Mkt ERED L ARBEEEGGIRIE - FoFrEL -

= 2HEEEHERERREFREE
RAFEGEBEREBERER  THARAES LAY HRXERTEAERREL LR

MIER Bh2BARTAGEEETRAGHNET  TE—FPHIBRANRFT R BEIHE

£ ABABFE T REEY -

M - 12 SRR IETEST AL EE
HABAENELBNEENEY S B LG EE P R EHEREBEHE  #A

BNEEME 0 ABEEFPALFELTBE L NEMEL -

A RESHEERATEREE TR A RS
FHEARRESHERRITENSBNERMATEREEFES Bk &7
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b o /Eﬁ%%&ﬁﬁﬁ%%%i#ii ’ F,%Tﬁ%‘%iﬁﬁgﬂ%gﬁﬁﬁé\z‘%&*ﬁ{b%ﬂ% . iR
5 AAE R MBI B PR BB E R AT + A AR KRR
RAFTAR Rt > FTEAA TR

N BERBSSRBRERERBET

AU RBEFRBERRAE RGN ELRME > BHERSHEA AT AR
BA S BBRFEEE > o TREBAERERE  TRELTHEMNEX » XX pTAFHEA
K THEE RARBAESSHANSRI > A LRME BB T RAKARE
51 F 4785[6] -

t - EHAITAMERBRERT IR

AERERBRHEESRATRE  BLGRATAG R B - HAMERIE AT
MR SRR TARERETFAGELYTRE - M NIRMAEEFRIEAF) R ER KX
PR AR AT BT E S AW EEE -

N BEITEEZITHAHIER

R R EAETAGHEA G PATH LB EA T EHREBRS » KB RIBFRTHLTRITR
WHIT AR BB G X R ERER 0 deth— Rz A AR R TG 4
BROE > ERRSBERTEERNRBEARNTE » R BRATR A RGH XL
s R[17] -

=~ &3

AR B8 NIIS 4 4 A& S BB 44 B A TiEsEnk
B ARESHERABERRNBED R  CHABLEBREASHHMEERYRK LR
TR OMRABETENEIARESHAR -

AP R EHBEEBBEA—ESZ RATRETHERGH A EHAHEE
(7] MEEMBEEHERT R TAH S ARFER A — R 2ELE
UhIEE e AR AER S AHENHEE  BARERTHESG EYEATHEAE
— B FARER P FERRRFY  ERFEB L L WG E—F Rk HF2EAILA
MER - A3t oW ER AT » SRR BN NG > SR KELIER
Geh RN EATABRETE I ENTAERE  RTTRARETH AETEARETR
BB T TR AR M A T EA LM BARFTAGS T > EH

Je NIIS A4 whiB/7 b BT EHEERRERAESHRTIHF LS & F RMEXR
—PRBNFE X GAMBRRBGNFE AN EHEFITEFREF BN
AUF XL THERITESR A GEI W~ HHEF L MEERFSLERMENE
R REFRE P REEZIS RE—F AT HTEEEERRGMHIE - R
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B RATR B NIS + e AH B BRI BMEEX R P HES > L+ F0BESTHE
BRE o BN ERTEHERPTOENE  BEXROAH AR IEZ AN EEREF L
BHE ARG  FTRALAGEREREHE  RAREL TR TARRSEHE B &
P RME T Z M BN TG FBREEXY A BHCPERE > AP REELR
FRIABFTZ B F R LK BRAF RGBS R H LT LB ERRASRE
Z FHHH > BEEFEOBRTNBE LG AR M RFTK - uoh FELEHE
PR EREFTRURERS > ABRBEERBE G RGBFLERERTAG AL
e FRS TAEEATREA KB AH THRFRE -

AT BBNIS PR BT AT RA R L BRITHREEZ TR
R E T M EFAGRERL AL BT AT EART T EGODHK - AR R RBAZE
SPREAMEBAGLEBEERIE  REEAEXEBEIITRE > EETHBERK
F R AR RFRMALIRCR o 4 0 BT RB ARG REERBEF AR T
EAR R ATAR SR E OB R AW A BB R R R 4T -

R
Y W

AAERRETERHELEEREHNARBELT—FERALT S EAFEHRHTE
(3121435 : DOH-DC-1045 & DOH92-DC-1111) #%8h Bk 5% % %) By T8 15 348 0.8 K 3,
ERI=RABMALE  FTREAARFARERE S  FRRRERGORH -

1. 73R BT L E R EH AL http/ www.cde.gov.tw/

2. AT XA > 2000 > ATHECBEA A A Ak A AT PHIS B MR EE > EEATHR
IERECETHHFRALET < -

3. ATXHE s R 2001 ATBURBH A ERAEHAHSEARTAHBEZARRK T HE
EATALERLGTTHHRALRZF O -

4. K& 5% AL R BT 2001 0 FHEARASL B & #
RXAGCE 28 R -

5. SR A& Boe, W. J. » 1995 » T An Efficient Refresh Mechanism for Distributed Views:
Analytic Modeling And Cost Analysis ; * X% 2l -

6. EREF:~ BRAAR ~ BATIE - HESE 2003 0 T AEMTA AR HRBTARB A E S
ZHRy BT EEBRRE T B

7. BRIEA S EATHE - HAASE - BREA 0 2003 0 TNIIS 4 38 3k % 868 28 84 2 430 3] 2 At
Ry FOEETFIAOLEEFEIRETHFANE -

8. #&E4% > 2001 - SQL Server 2000 &3 # 2 FH > 43k AR TN AR




ESREEALENSEREAFHRHESBEME - URERRENS NIS EE5RPRERERSAH 75

9. MREM 1994 S HAEHERKLARE  BLXBRETRAMLEH RHTALHX -

10. FRBA & > 1986 > ¥ ki M XA H BT A4 B RN RS TR AN RHTHE
e W '

11. % Aeff 3% » 1997 5 Date, C. J.3, 1983 » FH B A 4N B0 4 EREZ
8] AR

12. BekA 2003 » XML 2 &4t Web BATH > ¢4k 1 EHHEAF -

13.9FE BT AHEAKAIERBERTH L EARBEE A KR 1999 -

14. % ¥ —3% » 2000 > Soukup, R. and Dalaney, K., 1999 » 54 #|# Microsoft SQL Server

7.0 &b FHHKEANF -

15. ARG ~ TRECHA ~ SRa At~ AATIE ~ S48 5% ~ ATSUAE ~ B R~ IREAL > 2002 > TNIIS
LEFAGEATNELLZL  MIST BB BEL2ENHAHE -

16. A ~ TRECH ~ SRAEBAL - BATIE ~ H485%  REM - AR 0 20020 T HEFH LA
BALZ R R -A NIIS &4 5 /\ﬁ B AREEFRETHATHE -

V7. B BATIE ~ FRECR ~ Bpapft ~ F2E5E - R IR 0 2003 TR BMTAR
BREEERAGZ ARG - AR AR ABERYA T BLG 0 FBEX
Bk 7 HL7 R T AARESMTS G BEBAREIRGHE -

18. Adrienne, T., “Metadata Solutions”, Addison-Wesley, August 2001.

19. Adiba, M. E. and Lindsay, B. G., “Database Snapshots”, Proceedings 6" International
Conference on Very Large Data Bases, Montreal, Canada, October 1980, pp. 86-91.

20. Amoroso, D. L., Atkinson, J., and Secor, S., “A Study of the Data Management Construct:
Design, Construction, and Utilization”, System Science, Vol. 4, January 1993, pp. 490-499.

21. Connolly, T. and Begg, C., Database Systems: A Practical Approach to Design,
Implementation and Management, 2™ edition, Addison-Wesley, 1998.

22.Delis, A. and Roussopoulos, N., “Techniques for Update Handling in the Enhanced
Client-Server DBMS”, IEEE Transactions on Knowledge and Data Engineering, Vol. 10,
No. 3, May/June 1998, pp. 458-476.

23, Franklin, M. J., Carey, M. J., and Livny, M., “Transactional Client-Server Cache
Consistency: Alternatives and Performance”, ACM Transactions on Database Systems, Vol.
22, No. 3, September 1997, pp. 315-363.

24. Gamal-Eldin, M. S., Thomas, G., and Elmasri, R., "Integrating Relational Databases With
Support For Updates”, Proceedings of the First International Symposium on Databases in
Parallel and Distributed Systems, 2000, pp. 202-209.

25. Gray, J., Pat, H., O’Neil, P., and Shasha, D., “The Dangers of Replication and a Solution”,
ACM Proceedings SIGMOD, Vol. 25, No. 5, 1996, pp. 173-182.

26. Lindsay, B. G., Haas, L., Mohan C., Pirahesh, H., and Wilms, P., “A Snapshot Differential
Refresh Algorithm”, ACM Proceedings SIGMOD, Vol. 15, No. 2, 1986, pp. 53-60.

27. Novak, D. and Fry, J., “The State of the Art of Logical Database Design”, Proceeding 5t
Texas Conference Computer-Systems (IEEE), Long Beach, California, 1976, pp. 30-39.



76 ENEESR F+—% SO

28. Pacitti, E. and Simon, E., “Update Propagation Strategies to Improve Freshness in Lazy
Master Replicated Databases”, The Very Large Database Journal, Vol. 8, February 2000,
pp. 305-318.

29, Ponniah P., Data Warehousing Fundamentals - A Comprehensive Guide for IT
Professionals, Wiley Computer Publishing, 2001.

30. Roger, K. and Dennis, M., “A Database Design Methodology and Tool for Information
Systems”, ACM Transaction on Office Information Systems, Vol. 3, No. 1, January 1985,
pp. 2-21.

31. Sheth, A. P. and Larson, J. A., “Federated Database Systems for Managing Distributed,
Heterogeneous, and Autonomous Databases”, ACM Computing Surveys, Vol. 22, No. 3,
September 1990, pp. 183-236.

32. Thomas, G., Thompson, G. R., Chung, C. W., and Barkmeyer, E., Carter, F., Templeton, M.,
Fox, S., Hartman, B., “Heterogeneous Distributed Database Systems for Production Use”,
ACM Computing Surveys, Vol. 22, No. 3, September 1990, pp. 237-266.

33, Traiger, I. L., Gary, J., and Galtieri, C. A., “Transactions and Consistency in Distributed
Database Systems”, ACM Transactions on Database Systems, Vol. 7, No. 3, September
1982, pp. 323-342.



