BoBH o o ¥ #® Val, g, No, 7
19984 7 H JOURNAL OF SOFTWARE Jul. 1998

SZREEEHEONITSEM’
Ho#oH % Z2EE

(ERSAEARKERETEWAF LT 100083)

MR MQIl{multi-database query interface) 2 54 81 ¥ 49, /] SQL # £ 4 RDBMS (relational database
management system) X B RB FH S S WS E A H LN U 2 8RR T HEH S £ k83T

X @A FhER.msE

PEES RS TP3il

HETRILE R TSN IR AR ANEEGE RN EARENL FTN o N HEE,
— P EARAFINER T NET TR RA BTSSR SHEEEE 2% OBMS)HITHE XHFR 2
EERSMFENERE 52— DBMS Ml FHEERFEA FEHFHE. 7T REMREE. EHEHNT
RETEN . AR RS EATANEEEER ATRBRAE TN TR/ MEL. AT, FHBEERR
HABEREMRHMEIHHRTEANE & Xd NTERN S REEN EAREE— A BHERORE 5
%e2— DBMS B 2rif)tE t . 3 B4 ) B W IR 1E L MRS A DEMS Z A 2B EMNEREDHER.HE M
BRiF BT — T — I RE BN T R AT R AT $LIE.

BETLUMAEE SR REARAHAXFZYHAERR, AR AT & T AL # RDBMS (relational
database management system)EHEE Y £ R EE & HINE O B MQI{multi-database query interface). PEARB
RDBMS 2 FIRMET — - H AR 2 T AR R EE T T8 EE & H 48 RDBMS, i) E Gf 57 KD WK &
RDEMS W28, AR T — 1 Bl RDBMS. MQI B4 SQL fE A IS S BB X RM A ES M RBERSG S
HEENE W BELTHERHE. T R LA

1 MQI ¥95 A3

Bt Hith L XL WEE RS R4S Ingres/Star 8 Sybase OmniSQL Gateway &, 0% (18 2R % 35
—REEAS MEGERE R REME TEEC A ERE. ETH MQI MBI RENEPENETHA TEE
FEFA/REFBNRBRAATHLBWE 1 7. TFHERERMEA (D MQIEEEE FM, 5~ EFILERA
R, 84r sy AFEE, \TTRETHEGMER. () MO TRMESERFHFEFLZ L, HSRERE
Fx.

2 MQI FLEBER

MQI #9818 $E %% T Amit P. Sheth # James A. Larson ZEXMR[1] 4 H g9 E FDBS 8 5 S H AL
BRI, A6 2 T i S, S R S et & o — Il 2 BT,

Component DBS; & F DRMS 7] # {E — Component DBES, £ MQI 2 ,Component DBS 9 #257] 2l A —% . {H:
MBXFE N, Local Schema . & 5L 3R R #5482, Export Schema,Local Schems 897 8. ¢ 3f RE§ MQL A 7~
4R B E T H RFE# Export Schema, External-Federated Schema; R4S T — 4 MQI B P i H & Export
* Schema BEIF, ERE T — MQI BRI A M AHRMEN.

WK 3 BHER MQI £H T % RDBMS MG S BN, TERUMALESEN RESHWENE 3 Fix.

« REXFREANERMEZESHMTHTRERE B, KRR, I, 1070 B4, W14, SRFRERNBEE KHELR
Pk, 1070 F A BI, FEF A AHREE L REEVHFSTA TRN, 0 54 08, TERAFEYEERTIE &
HTH.FHETRE

A XEIRER N T, LT 100083, L FATMR S HE TRF RS
A3 1997-05-16 KB R, 1997-06-23 B fE R K

© HEFRES AT http:/ www. jos. org. cn



7 B RF - FHEREMEY MQI MBIt SEN — 507 —

Applicaticn Application External_Federated External_ Federated
MU co MQI hemsa o Schema
Middal Ware Mddr.l Ware

[ Middle Ware
Dutabase Server ] | *'*

S
Doddle Ware

File Server 2

Server Server . Server { Component DBS | [ Component DBS|
:H3 Hz
Filer Processor; i§ &M &M SQL soL
PHE . B R R :
£ BB ERASR, [Fler Proxes | T ocemr |
Constructing Processor, 3 22 4 ¥ 2 (External Fmamd e [EXtemal'FEd?mmd Schema
Al B SN BN EAEE LB | (‘msnucnng Processar_| | Constructing Processor |
ZR.AEREMEETEMEEES S o
— A SR MEELEE . DB AR site, 1 site_3
BERBHLENEEFRANEE £ 1 -
EERZERTEHIME. (1) MR Local Schema
5’1‘%&&5&#&)@_’1‘%!15-%#& . site 2 Component DBS sits 4

. 2) BALRS R M0 RERY
SRR L. s

Access Processor aiﬁé yERSER IR B PR R VA ¥ . Construction Processor BB A EHELH
HXMES , TR RERE 5RO M.

3 MOINEMNIERE

Q) Rl EMIEEWEMARH SELECT 252

%ﬁﬁﬁﬂxﬁﬂ#ﬁmtiﬂﬁ!&#iw RIEASHLIBEZEERENFE BXA AN — Eﬁﬁﬁ:‘a
SQL #FMZW. XAE ¥ SQL BATRELRRWFTLAGSE, MAE. HFE FES S B TEEN ST
B BITEHETEENSHES. @ SELECT BAMNEANERSREALARYEE, P & SELECT iy
REGREMNXRXE, MAEE, EREM—FTE-ARTEUBIREEE GAXANEREBEE—4
SELECT #1334 (F 58 A % KA FA 60 M B A SELECT #35), A4~ SELECT # 5% % i SELECT 414 %
R Y ER S SELECT #iA.

EROBME 1 £ R £ M SELECT 4 IR 8k fy 26 B AL ik X M 4%4E . 18 5 ’?ZRTE‘ZB’JEZMIE-%A#J

SELECT 3%, £ MQI X #H#7% in
* SELECT select _list
FROM table_list
WHERE where—list GROUP BY group-list HAVING having—list
ORDER BY order_list

# SELECT Iﬁ"ﬂ’*‘ TRHESREAREEREMNSTH IBE FEL BREN SH.F TUHEERERX
WHIE 87 ZAMIEHH SELECT #3%,

OEM select_list PHRMEYR, REENRERNREBTUASENF SRR CANRERENID.

@& ML AT select—list FHIRLAFHRIE LW HFIEFE select list F (MR ELATERMNIZ).

QEHHBLIE select—list HRIE.

@¥ HAAE where_list 7, HIFTE select_list FHF M select_list o,

@®3f group-list, having_list,order_list B DN where_list e, 3 5 B Y B4 T-47.

(2) — &0 UNION 284 £ aTER
AREMR WHERE 4/ &4 HE& AND 1 NOT BiFnZ 8% . W E & NOT EHB N H#E%H AND &

© HEFRES AT http:/ www. jos. org. cn



- 508 # M4 % # K

il J. D, Ullman XM FHEL, SREGR—XBARNER EERETXRARTBRE KON L. XK
T AREFEAHRTARE N SREANSNMETERTHE Y, FU . KEEREERITRERS BRLHRE
B, TET/ESEN SREMSELL MQ AR LER U BH T4 RER.

BEIHAMNAREREDN, RIFCELE N S-S RENELE. RI\M - BATH. S MRREXEATL
HELARAHTEAES PEAF AOR ... OR 4 HF A Q<R EER). NEME DN ERRER
f# SELECT RIEH A RRH

SELECT select—list FROM table_list WHERE A; OR ... OR A.

LR, ES TFidiEa S,

SELECT select—list FROM table_list WHERE A4,

SELECT select_list FROM table_list WHERE A,
REHNGITEAAGRENY SELECT BEA 4R 4E, REWHSHI—TER.
(D HF¥E—TESHEN
SEERENS HHRIEHEF £~ DBMS HHEHNENT Y —EMELD DEMS ERBH T ESFHES
BT EEMERG TS,
OaBE W E v BA%
SR iR e T B SELECT B XSt B H S RER
SELECT select_list FROM from—list WHERE where_list
AP B H 2 where_list 7t B8 FI 88 5 BRAE select—lise o, BV from_list 4 2% r €, 401 3 3L F from—list—i #
FI 4B select_list—i #, 18 H 5 select—list—i FTE 58 3 H where -list 5 {7 & 4F B4 7€ where_list—s *7 ¥ where_list
AR B FAEAT where list—: FA] M5B where_list—0 &, W af MAETET A 8 M SEE K ¥, R SELECT iRk
=l
SELECT selecc_ist—1sselect—lisi—2,. ., . sselect-list—r
FROM from_list_1,from list_2.. .. ,from_list_»
WHERE where_list_1 and . .. and where. list_» and where_list_0

Hrt where_list: T#E 5T, W& 0 T &

" SELECT select_ list_ i FROM from_ list_ i WHERE where_ list_{ ZBHF T, {1}
SELECT select_ lisi_. » FROM from_ lisi_ r WHERE where_list_ r %R % F T, {r}
SELECT select_ liet FROM T,;,7,,..., T, WHERE where_ list_ ¢ {r 4+ 1}
1~ 1+ 1 BRITHE R 55 SELECT B4R HRE.
SR TR SR RN

ERBERRERENTERARERT FESHIGERRT SRE NN E RSN M. 5 B8 LIRS
AR DB EBRAEFETR —HEE LR R/ ME @81 4 H A 20 A SR8 0 A7 R il Y.

BRI THABRTS LI R/AEZ 0 EELR. 28RS R wble_list PH S FR/ME . MR
AR/MEFEEFE, AR TN & 6 B —&H. &0

SELECT C. attrc, 4. attra

FROM A.B,C.D,E,F

WHERE A.ab=DB.ba and B. be=C.chand C.ce=E.ec and D.de=F.ed and D.df=F. fdand F. fe=E. ¢f
B EERME 4 TR,

B A B.D.E.FEHEE « P CEHRE A F HRAUETER M HBE LY HEARE—FN, TH, 4.
B.D,E,F R —#,T C EH—E. EENB MBI FRT, F2 8 EH W80 570 FE @ 40, ). B 4bIREH
BB« LHTHEANEEE 8 TR ERREES, UG R™ £ 8 R/RR, W FRRIELS R B8 0L E
EME AREATEABENEL. E—RNET VEAFECSE FRB(BEERATEER HER. EWHF
PAPSLNERNEEAREEN. REA FERTAGEN S T ETES MR EES TEH, A TEZ g8

© PEERERELASU  hip/ www. jos. org. cn



R BOMF FRERF B MQI ¥ RITE RN — 509 —

*BEW. MRV A,B,D.E.F ¥—5Rl5 % A, BRI D.E.FBAE. WTB6 L REE. DRSS L0ERE
WEFEAN MR AT W R fE uwbmea,mnmmmmmm AL A, BT
HAMRIN 2 &N,

oansn 5 @“@ 9@9

BATA—TETHC, TS DI ERRE T IR H B E, B (B @@
PCRRTFHANMENHOFINMS T R H 97 /BE
NS .S BEERRANERK GRS, D RGN ERESL. M — @ ) ©
MERENSUNER REFEEFIRAN T, Bamtg A4
f88% SELECT #4). R&k—Set, @A RERF W TR,

SELECT ai1se 4+ 1as FROM #14. .. 32w WHERE By and ... and B.

SWARIT,
(D B PotC, T8, D) Kot Com {anye v s} » RIB P(C, T8, DY QIS A P T={T0}, P C=Harn . van TR TF 1 1
Fi}oPiS={Bys... 3 PRAET Pi. C FRERMAM R FAR).

QHFHEIRMTEMP 0 B, 1B A, B BB, PREMFASZAE,E A,BTEE—HEBE L, A FEASRR P, BFE
R MR Py, B i< JUNE Py PR RBBINE P 5%, 814 P C=P.CUPLCiP. T=P.TUP;. T1P.5=P.5UP; SU{(B:) &
M Py KA W, By 0B Py 61, B Po. S=Po. 5U (Ba}.

DABONLEMETY P BT . W HRAY PR — A —RE TN EHE P D=TN,, #{E

Bo.T= _|) {TN:).

1isn, P A%
DRRHAE P Eﬂ!ﬁﬁﬂ SQL i#4] . 0
SELECT Pi.C FROM P;. T WHERE F;. §
OEREDQHREHAIE
WILHEEEN SAL AR EN T EERWNE, EMEA M EBENS R, FEM ELH S MW 5 5.
GROUP.ORDER T HaFGLE, REEOY ik
' ' -SELECT select_list FROM P,. b GROUP By group_list
- HAVING having_list ORDER BY order_list
X leiect-ll.ﬂsmp-ultahnng..lm «order_liat F1 i 77 B &5 H iy 48 [F.

4 o

MQIRRRBTESMBMERTRES BN RBWE — “FR-HH-BHRMETE /RS B0 LR ERA
REAFRFA G THE. XN SRMENGESERN RTRAEFRFEPEA CTRLER. B4, R0
8% Windows FRTER T MQI HRAEWMERLK. 45 RN EEE SN BRERMLE M MQL HHEENR
BTGB AR E S0 SQL RIE

L 5ol

1 Sheth Amit P, LARSON James A. Federated database system for managing distributed, heterogeneous, and automomous
databases, ACM Computing Surveys, 1950,22(3):183~236

2 letirey D Ullman 3, HeAE B 7. $UB R SRR, AU, BBy T ok i 3k, 1984
(Jeffery D Ullman, Principles of Database Management System. Rockville, MD, Computer Science Press, 1980)

3 BN FUBREBENEONRITSER AR AFMBMRALE,1905

(Chen Wei. Design wed implementation of & mult-database query interface [M. S. Thesis]. Beijing Unlvemsity of Aeronautics
and Astronsutics, 1995)

Design and Implementation of a Multi-database Query Interface
CHEN Wei LIU Rui LI Zhao-yuan

(Information Engineering Institute  Beijing University of Aeronautics and Astronautics Beijing  100083)
Abstract  MQI (multi-database query interface) is a client tool which the authors developed for querying with SQL
on several different RDBMS (relational database management system) data sources. Its logical architecture and algo-

rithm design are mainly discussed in this paper.
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