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Abstract

In course of operation management, companies have accumulated a mass of vital
electronic data. Decision-makers become increasingly dependent on the
above-mentioned data while carrying through analysis and strategies as wrong or
conflicting data will likely result in unsuccessful maneuver, which in return can breed
disastrous loss. Hence it is essential that data should be processed before entering into
decision-making system in view of improving its credibility and availability.

To ravel out the above-mentioned problem, experts have put forward a solution
called data cleansing which refers to inspecting "dirty data" from massive data
according to certain rule (domanial knowledge) and to repairing or discarding it in the
light of some rule (cleansing action rule) .

Traditional tools for data cleansing have the following insufficiency: it is
inefficient in practice in that modification and recompilation are required for the
generation of cleansing software, the reason of which is that logic for inspecting and
repairing "dirty data" is embedded into code or relies on agile but inefficient manual
judgment. It is no other than the appearance of Java Rule Engine that provide feasible
technological foundation for people to find such a data cleansing mode that based on
dynamic and configurable rules.

The thesis presented the basic principles of Rule Engine and investigated the
working mechanism of Java Rule Engine and its core algorithm—Rete algorithm. The
thesis also introduced a kind of open-source Java Rule Engine software
package—Drools and systematically investigated its API usage, the structure and
meanings of its rule configuration file.

The thesis mainly elaborated on the design scheme of dynamic data cleansing
system based on Drools rule engine and investigated the BNF (Backus-Naur Form)
definition of domanial knowledge and cleansing rules laying a solid foundation for
the persistence of rules.

The thesis presented the design and implementation of a kind of dynamic

cleansing system, which adopts Drools Rule Engine to describe and execute cleansing
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logic and can deal with many kinds of problems related to data quality. This system
remedied the defect that existing data cleansing tools have. The main reasons for
achieving this are persistent storage of cleansing rules and dynamic update of Drools
rule configuration file. The thesis detailedly presented rule database design, division
of functional module, architecture, working flow of the system, some code segments
of main modules. The thesis also presented the result of experimental performance’s

analysis.

Key Words: Rule Engine, Dynamic Data Cleansing, Drools, Data Transformation
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(Account)FIiT B.3€(Order). W1 R M F| BT Xt 84Xt R A HAT— A4 AR VF
fti, MSRB/VESMEE. HTREBUE, 518K RELENRRREN R
B R, BEEMTE, WRENNAFE-IHNKS LN, EAHE
BEITERRN R R EPAREZINR Rete HIELIHA T IRMRRRL R
Hoop— e R BGE M AR NERT T L. B 2-4 BB T~ #E,

2-4 1RG; A X R R RS SRt i8
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(Literal Conditions). /RE7E Dr. Forgy K18 3CE RIR3| T HE &M (FEHEE),
R% Rete LIRS R HARKIEEIE. HM0, Account.name =="Zhang Shan" 2—
NFEESF B—FRUNF—RNREYE S AL RFEEGN, XREFE
FHRPERER. KRR, MR- ANABH—A Account XX R, EER
FIETFT—MPI/RELERZE, ELAEHLL—AMFEEMG. B 25 #AT
Account 2P /Ri%4E f4H4: name = ="Zhang Shan",Id = ="123456789".

Account

Name="Zhang Shan"

1d="123456789"

B 2-5 B/RIEEG RAEHEH
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Drools Bt A{FiEARAL T MM R AR L S BIPT/RIEL R, B2—ANF
IRIEZE B MB — AN R KRR SR, UL F E{E(Literal Value)fE %
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Subject Student

Name="Computer"

Student.favoriteSubject=—
Subject.name

2-6 BXEAE R HI1EH

B A BmARET —NEBAERBS A, ENERARKE /MR —X]
KAL) — AN BN B B4 (Single Object Array), FHEBRBCEY &. HA LR
B Ze AN H B —FIX B (Alist of objects).

g S PSRRI — & MW B R ILAS T &M BT A %4 (Conditions). 7EiX
B, REMMNE T —A 552 LA (Full Match), ZE—EERT, —%&%H “H”
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FEBMARPER, TANAZTUNNFEPRT LR BRTES, URERHE
BHTAKLE. THMRMINALZET BN

Rulel:
when
Subject($subject: name == "Computer")
$student:Student(favouriteSubject == $subject)
then
System.out.println($person.getName()+ " likes "+$subject.getName() );
end
Rule2:
when

Subject($subject:name == "Computer" )
$student:Student(favouriteSubject != $subject)
then
System.out.println($student.getName()+"doesnot like "+$subject.getName() );
end
X4 B P B9 A (LHS, Left-Head-Side)E A & —H ), REREFH
favouriteSubject , —Z&FNEZE T $subject , TH—FKMNUZAFEF$subject -
Bl 2-7 RXFEMNUE A ZRmEE.
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Subject Student

< 7 Name="Computer"

y

tudent.favoriteSubject
==Subject

System.out.println(Student.getName()
+"likes"+subject.getName());

udent.favoriteSubject
!1=Subject

System.out.printin(Student.getName()+"
does not like"+subject.getName());

Bl 2-7 R R 3L R

MNE 2-7 TLLES], HiFEH Rete MEZF, FI/REZEERLERN, I
AGERARILERN . XFERUNBE & BHLEHESE L.

Rete HiEME — A4 £124TH 4T (Runtime Execution). 243N 75 B
—A3t% J&, Drools 51 HIRHHEINS S REEHEANRRRUE HFEE
P& T EE. SEWLR—ATAMEL, VaARBEERIHEMNNET.
ZHEMHNEFERFEMTUSKRERMER. BRACERZENT I LENNE T
EXENAE, BXFCRAEEERMTMEANKS. D—FRNEIREZM4
KL, XH/TLELE. MAFBSEHHL, RETSLA.

13



BB TR 183

2.3 Drools i 5| 8 5f 53

Drools & —ZKAINHIFT IR Java MMFIEME, EXRA T mBHIEALLHE
#h—Rete Hik, LU TEEEHENODE, KAMIES R S50 RITHE @ X
RiEE

Java.

2.3.1 Drools #1 M 5| & API 534

Drools 73 AB AN EEF 4. #7 (Authoring) it 28 44 F1iE 47 Bf (Runtime) 2H 4

HEKSEY RE dn 3 xml BUHREIE, ETBEAN—ETE,
f# Fl ANTLR3(B1E 5 iR 51/ 5 —4 T &, ANother Tool for Language Recognition)
BERITHN . BB EEHRTERENRE, ARt E4EH
——"descr", "descr"f AST XH#iAMM. AST R/5#: %3] PackageBuilder 2 ,
_ 8 PackagBuilder 25K 7=4 Package X% . PackageBuilder XiEA&iEE — LR
FEAE MG RN T, XX Fre4 Package SR &R LT K. Package ITHE—A
A LARCER), AIFFAER), B— M EE M RNARRMR. B 2-8 B T EMNZ
MEHEEXR.

S N
Xml ———PC Parser )
Drl +

Clnterm ediate AST (desch
4

(_ Compiler ) ((Code Generator )
&l 2-8 Drools LI 5| & iy 40

PackageBuilder

Y

Package bl

RuleBase &—MEITRAM, BHET I REN Package M. WLIZE
R B 24— Package X R MAEFE L RuleBase H%. —4 RuleBase X}
% 0] ATEAT B i 205554k — AN LB A WorkingMemory XT3, 76 7 A ZB R FE 5t
X £5 WorkingMemory #1555] . WorkingMemory HH— R 5| FAMHK. UM
F2 7 ¥ XF 4 40 75 B (assert)i# WorkingMemory, AIRES B — AN ENHIE
(Activation)J7=4, ZRJ5H Agenda HFT THEXERUFRIMAT. B 29 RHATE
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TIMBEXR.

*.1
T - . [RuleBase
Package >
L= 1 g

Working Memory

Working memory event support Agenda

Agenda Event Support

Truth Maintenance System

B 2-9 Drools M 5| 2 iz 4T b 4H 44

FEE=AKARTAAMKYHELAE: DrlParser, XmlParser
PackageBuilder. FIBI /#7252 (DriParser X H] XmlParser 25) Mf& A ) Reader
KL= 4 descr AST HRE!,

TEH A5 T Drools AT EEXEE (D) KMFEA.

1. PackageBuilder X{2fit T 8/ API, €78 W LA ZB& DrlParser M
XmlParser X F§/MEHT 28 KHIFFLE . XPIANME B 777 & : "addPackageFromDrl()"
F1"addPackageFromXml()", B4~ 7 %88 R B & A—* Reader KR BIHE A S K.
T AT 8 T tnfe A 2K B8 42 (ClassPath) T #) xml 38, drl U612 — 4 Package
X% . FiEtE AR —A PackageBuilder LHIHH UM, FHLAREMRKC
(package)dr 2 = [A] . T EFIAFIBUR T T AT T8 € IR T IZBUR NI E
X, HER—A Package 3% :

PackageBuilder builder = new PackageBuilder();
builder.addPackageFromDrl(new InputStreamReader(getClass().
getResource AsStream("packagel.drl")));
builder.addPackageFromXml(new InputStreamReader(getClass().
getResourceAsStream("package2.drl")));
Package pkg = builder.getPackage();
PackageBuilder 2K f1{£ F & 2-10 Bi7R.
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java.lang.Object

.

PackageBuilder

PackageBuilderConfiguration| *

HPackageBuilder()
+addPackageFromDrl(in Reader, in Reader)
+addPackageFromXml(in Reader)
+addPackageFromDrl(in Reader)
HaddPackage(in PackageDescr)

P 2-10 PackageBuilder 2525

PackageBuilder 7] LAi#id PackageBuilderConfiguration Ki#{TRCE. &H,
AR & 5 — AR I M# 28 (parent ClassLoader) F1ZmiE 2K (BRIAR Eclipse
JDT).

PackageBuilderConfiguration 2K f){# Fl tn & 2-11 FroR.

Object

1

PackageBuilderConfiguration
-ECLIPSE : int

ClassLoader -JANINO : int

=i l+PackageBuilderConfiguration()
+getClassLoader()
+setClassLoader()
+getCompiler()

+setCompiler()

2-11 PackageBuilderConfiguration 2 f728 /&

THRAMBERETRT W+ E JANINO %ii¥43:
PackageBuilderConfiguration conf = new PackageBuilderConfiguration();
conf.setCompiler( PackageBuilderConfiguration.JANINO );
PackageBuilder builder = new PackageBuilder( conf );

16
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THARBBRERT WA RE IDK KEAEN 1.5
PackageBuilderConfiguration conf = new PackageBuilderConfiguration();
conf.setJavaLanguageLevel( "1.5");

PackageBuilder builder = new PackageBuilder( conf );

2. —/ RuleBase K84 T £/ V¥ 4 F N4 (Packages of Rules)H)5)
Fd. RuleBase EKZWFFI{LM, FrLLEnl LAACE | INDI(Java Naming and
Directory Interface)S LMK BIIRE F. BH, FE—XFEMAR, —4 RuleBase
EKPEIEHEF. RuleBase T 3 RuleBaseFactory R F{k, BRINERE—
/> RETEOO Z!ff) RuleBase. 7] LAfE A SR $E 2 & [H#) RuleBase KKIEH (B
¥ RETEOO Bk LEAPS F#). #R/G, F addPackage 7 #: M Package 6. f
LIRS A R iy 4 %5 18 (NameSpace) ] 5 4~ Package 341

RuleBase KK A INE 2-12 Fi7R .

RuleBase

-LEAPS : int

+addPackage(in Package)
+getPackages()
+getWorkingMemories()
+newWorkingMemory()
+newWorkingMemory(in boolean)
+removeRule(in String)
+removePackage(in String, in String)

P 2-12 RuleBase 252K HE

TR BUET T 8)2 —> RuleBase KA R
RuleBase ruleBase = RuleBaseFactory.newRuleBase();//2kiAi& Bl — /4 RETEOO %!
RuleBase ruleBase = RuleBaseFactory.newRuleBase(RuleBase.LEAPS);//LEAPS &
RuleBase LB & 22K, FLlATLlik—4 RuleBase EFIFEL LT
$=E, 3 F—4 RuleBase K5 ¥ I ERE R E—H K WorkingMemory K.
—> RuleBase ZLHI{RFEE BIE =4 WorkingMemory KKIF551H, B
PAZE KBS [BIIE 4T #) WorkingMemory K4, WIRHLPRMM K4 HE, XL
WorkingMemory 287 LA K& B iR 47 B F O R k4T B EHr, MALES

17
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WorkingMemory 2. tBA]LA$E RuleBase ALRFE—AN5551H, BREBRIE
RuleBase KA R4 B H .

T E KRB IER T 1049 1 RuleBase X2 4: i —4 WorkingMemory 3541 :
ruleBase.newWorkingMemory(); /& FF$ 9 WorkingMemory #1555 | H
ruleBase.newWorkingMemory(false); //A{R¥F1E R WorkingMemory #1555|

fEfT %, Package 8SLBIRT LA IMA S R; XEBUEH LB R IIIAF
] WorkingMemory . T HEKARBER T WfTMARBER—/NELHE:
ruleBase.addPackage(pkg); //AIA—M L1
ruleBase.removePackage("com.dc.rules"); /& B A —E T #1 5T H N
ruleBase.removeRule("com.dc.rules ", "Hello_Rules"); IBEBRFE—ETH—4& RN

BREMB—ARMMN T, BEMEFMA—NERRNE FHE,
EBREXABHREMA—TREE—£AUHE,

3. RuleBaseConfiguration Z$0] UL RuleBase K MIMimMIT A ZEMA
RuleBase /&, RuleBaseConfiguration BiEMANENR. TEHHRBRERT
iR B TEAFAIXN R RS EEER (A WorkingMemory 56173 #7):
RuleBaseConfiguration conf = new RuleBaseConfiguration ();
conf.setProperty( RuleBaseConfiguration. PROPERTY_ASSERT BEHAVIOR,
RuleBaseConfiguration. WM_BEHAVIOR_EQUALITY );

RuleBase ruleBase = new ReteooRuleBase (conf);

4. WorkingMemory £ ZE1TR AN 5 I EMZO0E. BRIEFETHEHSEHE
WorkingMemory FI%(#E KI5 M, HBIHF(Retracted). WorkingMemory R
Ang. BN ERRETKTE. mREA—NEE &R A R RFA—4 3
BHTRXE, BRETLUFER RuleBase SRR ABNMEE=E—NFN
WorkingMemory , RELEZRLERFRBINXS WorkingMemory (74—
WorkingMemory £ —/M B HIERAE). A—FER, BEE— ML KAA B S,
#FF—4 WorkingMemory , 3} EX F#H M Facts RIFFENEH. 2AER
J—A WorkingMemory BIRHE, BEFHLBRERMATH dispose() ik, i
RuleBase F X EM5|IAKSBBR (REXR—AHIIA). FEENBRTEHR
SR AR R .

2-13 435 T WorkingMemory K FEHEMER .
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<<¥# [0 >>Serializable

<<¥EO>>

WorkingMemory
+addEventListener(in AgendaEventListener)
+addEventListener(in WorkingMemoryEventListener)
+assertObject(in Object)
+assertObject(in Object, in boolean)
+dispose()
+fireAllRules()
+fireAllRules(in AgendaFilter)
+retractObject(in FactHandle)
+setFocus(in AgendaGroup)
+modifyObject(in FactHandle, in Object)
+getAgenda()
+removeEventListener(in AgendaEventListener)
+removeEventListener(in WorkingMemoryEventListener)
+setGlobal(in String, in Object)
+clearAgenda()
+clearAgendaGroup()
+getRuleBase(in RuleBase)
+setAsyncExceptionHandler(in AsyncExceptionHandler)
+getGlobals()
+getGlobal(in String)

2-13 WorkingMemory 2 {25 &

113

WorkingMemory KHMEA 2 AT L5 H:

1) Facts

Facts REFK—MAF, #AHE] WorkingMemory F HIF7#E JavaBean X1 %
Facts 20U 7] B U5 6] MR R Java X 2. BN5IZE K Facts HARE NNA
PREE, EREFENASTEEMSIM. String KRHAMEE getter A setter
FEREAREB N Fact . XML EEFFHIHL R (Field Constraints), FA
FRIRLAREMKEE JavaBean FRHER] getter F1 setter HERFIN R H .

2) Assertion

Assertion & ¥ Facts & 1F £4 WorkingMemory £ (] 3 1€, B
WorkingMemory.assertObject (yourObject)e 4N BT —4 Fact, THEK

19
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BREELEMN ., XEFRENFHLELESESHANIREYER. REW
e, BB Fact ZJ5, EEEA fireAllRules()7 R AT

B— AR EBE, RIRE—4 FactHandle K. XA FactHandle X2 —
MR WorkingMemory i) 275 BXS % 1) 2 I (Token). 247 B I[El(Retract)
& B (Modify)— MR, X442k KA WorkingMemory #4738 L.

THEAAE R BER TR~

Student stu=new Student ("jason");
FactHandle jasonHandle=workingMemory.assertObject (stu);

WorkingMemory H B E A RN : F —# X (dentity) M FR K
(Equality), ERARF—HERK.

ZR—#EKXTF, WorkingMemory {#H—/ IdentityHashMap KR iEH
EEHMXT R (Object). XMER T, 243 75 B B 5 (Object) 2 ] — > L 4 B (BJ
F %% 1) hashCode() 7 %R EIE), EiIREIF—/ FactHandle.

HEHEHERT, WorkingMemory £ —/ HashMap RFMPTH CHE X
%o IMEXT, BHAEANX ZBFENEHAR equals)FEEEIE)N, &
tiR[EF—4 FactHandle.

3) Retraction .

B A LR B (assert) B9 3 8 1E . 24 #UH (Retract) — 4~ Fact &,
WorkingMemory ¥ AN EREFIA Fact. {EFI#¥E(Activated)FF KBB4 Fact
AR B o SE 2 T REAFZE R4 U KB T — M A FFEERY Fact. 7EIXFY
BT, #7H (Retract)—4 Fact AT AL B — KM NBERE. ERH - 2HEUN
T8, DR BZXT B ETR [ AR FactHandle KEHICAZH

THAABBIER T WAHE - S F AR

yourObject obj =new yourObject( "obj_name” );
FactHandle myHandle= workingMemory.assertObject (obj);
el R AR

workingMemory.retractObject (myHandle);

4) Modification

H—A Fact EMT, LABEMMNFIEHTERLE. ERNFIEAT
Stfr bR X IBA) Fact BEATHUNERME , REXTHMX R BT EREE. ZEH
modifyObject() 7&K B4 WorkingMemory, #{ZEM Object A& HOESD
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M52 . modifyObject()J5 V4 B R ELHBE UK Object WAE —SH, Kskl
DHE— MR BB RA ST — ML THARBBER T i gs—14
EEHXNR:

yourObject obj= new yourObject( " obj_name " );

FactHandle myHandle= workingMemory.assertObject (obj);

e[ BRAE

obj.setName ("another_name");

workingMemory.modifyObject (myHandle, obj);

5) Globals

Global & —Meis#i5# WorkingMemory (EARFEFEHHIM LR K%
BXHFMRBEAREABSEERRRST. FERFEHE—FRVKEHF
(RHS, Right-Hand-Side), & AT fER ML 53858 [R5 R M —Fr k. TEBIA
PBE S B —A 42 h"list" B TLH A String BURFR X5

List<String> list = new ArrayList<String> ();
workingMemory.setGlobal ("list", list);

setGlobal() 7 ik A& #E X # fr B X R AR RuleBase T HIE X RHHFRR
B (BRI RRI ST A Global XBFFTE X IR, FMLMH— ST
I % % (RuntimeException) . 1R 7E setGlobal A% AAZ ik A T & X H)
Global W%, WM& —A~2 54 7 % (NullPointerException).

6) J& ki3 W 28 (Property Change Listener)

R Fact 3 H R —4 JavaBean (EH getter M setter H%), ATLLHEANIE
BBk, ARECEREMANTIE. XBKE, L— Fact ¥
ZEf, MG EESAFME, HETHNHSE (INKAFTERA
modifyObject() 5 %K@ 41 WorkingMemory). Zib BT REN, AR
¥ Fact % & A 3)A (Dynamic)lEx, X7 LUE L HA/K{E true 4 assertObject()
FEMEASYCREH. TEHHRBRERTZ—TE:

Student jason = new Student ("Jason");
FactHandle jasonHandle =
workingMemory.assertObject( jason, true); /48 E ABVEERMBE — X%

RIGELE Student EHIMA—4 PropertyChangeSupport 25155 28 &

AJ5i: addPropertyChangeListener()Jf! removePropertyChangeListener(). /5%

21
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7% %F B (Student)H setter J7i% 7B 41 PropertyChangeSupport f7 R £ 1L, 7R
BRI T -
private final PropertyChangeSupport changes=new PropertyChangeSupport(this);
public void addPropertyChangeListener( final PropertyChangeListener 1) {
this .changes.addPropertyChangeListener(l);
}

public void removePropertyChangeListener(final PropertyChangeListener I)

{

this .changes.removePropertyChangeListener(l);

}

public void setName( final String newName)
{
String oldName = this.getName();
this.name= newName;
this.changes.firePropertyChange("name", oldName, newName);

}

5.Agenda 2 Rete HEM— MR E— N THEANFEIHIREN, TESEFE
SEMNEET LR, 53— ANELLENRR, —MBiE(Activation)K
¥ol2 (E5I AT XA RV SHICAH Facts), 2R /5 #U# Agenda . Agenda
T i {3 FH 1o 2 fiff R 5% B (Conflict Resolution Strategy) sk & HEX 28478 FI3A4T

Drools #1528 THEE—A “FEMER” (Two-Phase)tE T :

1) THERFEIDIME: FUHEH Facts, EXINH K Facts FUREIIA #)
Facts R TIENFES). BEENHAREFPRAA fireAllRules() 5%, S{F51%
M BIUR BB B

2) WERHBPMER B ZREHE—FMWHATRLK (Fire). I RANKE
KEFE L, FUWERERRXEMN, REHFRERDTEAFEIINKR.

BRAMLBR—HER, HIWEERHSAZ, WRERBURREZINHRFF.
LHIERFEDRER, BRAERANEEEME.

B 2-14 W T XA R TAERARLE.

- 22



RNE T RFRERX

e
# f 1 )
i 1\&% BHK

THENFESD
| <menroni

&H

y
( EFNEEF )

2-14 Drools ¥ 5| 2 f B B T2

WIEZH 2 (Agenda) ) THEAEFRIAELLTHANFH:

1) fi# ¥R PR (Conflict Resolution)

LEZEANENEZHRP, ATFEBRNR. SR —4RUN, &
X TAERFERER. M5 T EMER N 2 bk (Fla, fb
RN A GTRES RN B M INELHRPBRR.)

Drools KEXMI M RBREBA R, LRBEMMAE S A:  Salience,
LIFO(Last-In-First-Out). %% FFI5KBE & Salience, BILSERKEE, FHFAILLA
ENMANEE—ta—RfmEeEd (AdREE— M HEXPEF). AFE
Salience 1B AR LK AR SEBUR .

2) W2 =HE 284 (Agenda Groups)

WRERHRARK S VR LZHR PN (BN TEFEREMND H—F
Fik. BEER—AIEZL, RE-MEZHSAHBEES (Focus), XEKER
BEBN AP HIBIEA BB .

AR 3R A R AU 2 (8] G 8 — AN L (Flow) B TR B (9 7 ik » AT EAZERIU
51%th, HEZMH APIRTIBAFESHA. RAMAERBTEH 2 KB (Phases)
B EFF(Sequences) 1AL H, B] LA (B AW a2 4 kik BIX /N B #9.

B|IXIEA setFocus)F AR, FANBERFFER S BEN—NHE,
ARNMEERNAATH, ERESEHRY, RET - MERSEIRIT. —M
HZERATUERERENEZSMIE. RARETHRHAZ"MAIN", BT
A TG E WA ZHE S A MBS &M E B R BIMAE P, XML R
ERNE A, FRANLTES.
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6. AgendaFilter ¥, FK fVFEREE 1k — /NG HO A0 ) 5 08 4 fk /& (Fire)
Drools &4t 7 FHEJLF A @ AIBIALIE: RuleNameEndWithAgendaFilter
RuleNameEqualsAgendaFilter 1 RuleNameStartsWithAgendaFilter,

B — ML s R EE AR fireAllRules() 7 E MM R IEEE . T HAG
B XY BT 48 F LA "Pass" S R UM M BEAT T8, B4R KR .

workingMemory.fireAllRules (new RuleNameEndsWithAgendaFilter ("Pass"));

7. Event AERME T RNGIZHFAHE, BEANBEME, MREEHS
PR H . T LA FY 244 L0 R 24T T 1) U T &9 %% 72 (AOP,Aspect-Oriented
Programming) Zw#Z.

EAMLEERMEMH N E: WorkingMemoryEventListener Hl
AgendaEventListener.

2-15 M 2-16 51 T EANKIEAE.,

<<FEO>>
WorkingMemoryEventListener
+objectAsserted(in ObjectAssertedEvent)
+objectModified(in ObjectModifiedEvent)
+objectRetracted(in ObjectRetractedEvent)

A 2-15 WorkingMemoryEventListener 28 )25 ]

<<§ O>>AgendaEventListener

+activationCancelled(in ActivationCancelledEvent)
+activationCreated(in ActivationCreatedEvent)
+afterActivationFired(in AfterActivationFiredEvent)
+beforeActivationFired(in BeforeActivationFiredEvent)

2-16 AgendaEventListener 2% ()2

STHA EventListener ¥ O#FIRME TEINEI, BEFEDIHREMENS
1% . 1] LA 2k & DefaultAgendaEventListener #1 DefaultWorkingMemoryEventListener
XN R TR B SR L.

TFTHRMORBEETRTIAYT B—4 DefaultAgendaEventListener JiEEINF|
WorkingMemory 2K, #lF5 RLHT afterActivationFired() /7%

workingMemory.addEventListener (new DefaultAgendaEventListener () {

public void afterActivationFired(AfterActivationFiredEvent event) {

24
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super.afterActivationFired( event );
System.out.printin(event);
}
H;

Drools # W) 5] % 4 2 ft T DebugWorkingMemoryEventListener 1
DebugAgendaEventListener B3N E4F ML, EH 5P LI T iR (Debug)
{5 BRI . TEMAER DebugWorkingMemoryEventListener 3X A F44 MW 26
mETHERES.
workingMemory.addEventListener (new DebugWorkingMemoryEventListener ());

2.3.2 Drools #M AC & 3T (.drl) B E540F0 & X

RAEXEFENERENEET Drools BN FIEHZHABIERELE, HEA
XML CAHCH RN E TRk, AL & — DB E XL
2k 534t Drools #LNACE TAFRIZE I K& X .

SR, Drools 444 33 JBoss HAR T, oi& 4 JBossRules. AT
SEIMNBIBHZS. L. BMAE, A3 Drools 2.1 A%, EARKANEE
R XML AR, T4 JDOM, DOM4) & T A X H# TG HNEH.

Drools 2.1 fI 3L AC B SC4 )45 A 4549 1 XSD(XML Schema Definition)#% 3,
MCHEFTEX, ERKF—.

—/M5E 2K Drools 2.1 MMACE M C.dl 3UHF) HISBIIT -

<?xml version="1.0"?>

<rule-set name="BusinessRulesSample" xmlns="http://drools.org/rules"
xmins:java="http://drools.org/semantics/java"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema-instance"
xs:schemaLocation="http://drools.org/rules rules.xsd

http://drools.org/semantics/java java.xsd">
<java:import>java.lang.Object</java:import>
<java:import>java.lang.String</java:import>
<java:import>drools.Student</java:import>

<java:import>drools.Recommendation</java:import>

25
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<java:functions>
public static void printStudent(Student student){
System.out.printin("\nStudent Name:"+student.getStudentName()
+"\n Sudent Age: "+student.getStudentAge()
+"\n Student Sex:"+student.getStudentSex()
+"\n Recommend "+student.getStudentName()
+"go to schoole "
+student.getSchoole()
C+m
+student.getRecommend());
}
</java:functions>
<rule name="USSTSchoole" salience="-1">
<parameter identifier="student">
<class>drools.Student</class>
</parameter>
<java:condition>
student.getSchoole().equals("USST")
<fjava:condition>
<java:condition>student.getStudentAge() > 15  &amp;&amp;
student.getGender=="F’</java:condition>
<java:consequence>
student.setRecommend(Recommendation. YES);
printStudent(student);
</java:consequence>
</rule>
<rule name="FUDANSchoole" salience="-1">
<parameter identifier="student">
<class>drools.Student</class>
</parameter>

<java:condition>

26
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student.getSchoole().equals("FUDAN")
</java:condition>
<java:condition>student.getStudentAge() > 18</java:condition>
<java:consequence>
student.setRecommend(Recommendation.YES); printStudent(student);
</java:consequence>
</rule>
</rule-set>

MEL_EFIR A B SCHBIF T A 878 . Drl MBI B 2-17 .

Rule-set 4 s (Element)

| l
Java:import £ 55 | |Java:functions 4 & Rule4 &

L [

Parameter4E 5|  Uava:condition% | [Java:consequence%; &

2-17 Drools ¥R NIEC B L RI4H

A 2-17 iR, BAREXHEBHE —A rule-set & 51; B4 rule-set 45
R—EE=MHAM: javaiimport Ziml (JHEA), javafunctions 45/, rule
& (JFEEA, U name BHX ) 84 nle GRE =M AMK: parameter
455, java:condition 455, java:consequence 4 £ .

RBE S LFHER U T ER: LAH A rle-set Zl; A rule-set 45
FEHF A nle 4 A B rule 4 L MTE rule-set 4 5P HME— )4 F (name);
B rule EHEDE—A parameter &5, BHE rule WAAHME—HIFIRE
(identifer); java:condition 25 P NEEH 7+ 5 java:consequence 4 K H LA 2
=

FEEEMR, 7 Drools MMELE X4, —BEE Java PREBHT S EE
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HES, i «“>”, “<”, “&&”, FlmEmEM “&&” E/R “ &amp;&amp;”,
MAER “<”, MMZEM “&lt,”, LILIHE,

Drl BEE P ENE SRS T

A java:import 4 5 R S A K ELE java:functions 45/, java:condition &5
BRI java:consequence 4 P FIA) Java 2, 7E java:functions 45 iR E X T#
B 7E java:condition 45 &1 java:consequence % 2 P R EIRT K £ java:condition 45
AHENT RN AR &Y, £4 java:condition 45 riE 2B HBEMRER;
parameter 5 5 75 T ¥ EZE java:condition 45 &M java:consequence 45 &+ F
KA &4 ; java:consequence &5 55 X T #UII#E i & B 5 E AT RIBNE: A
java:condition &5 S FHINER—NMEH/RKIENX: 1 java:consequence 45 P H
WAER—%RE & T4 JVM(Java Virtual Machine)$W 47 # Java 1S5

2.4 KNG

AEEEST TETRANNEXRRENEHIREM Java N5 K TEN
#, MBS T N5 A —Rete HIEHEH, BEX—FFFE Java M
5| % —Drools #J API MERHITT REMDIINA, HESLEDHT
HANBE S REHRE X X, HABEEHERET Drools HMFI%
RIBIABIRER R AR T E iR A,
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F£3E YRBROBE

A HERZ

3.1.1 BERUR RIS

“MHRE” RIBBEACEAENTCHARN TERLEBEEN, HEHK
R, URBRBERES. TERIN: HHEHAAER JEASAE
BEES. #HiR, YFEENFEE, BRIUSANE. flm, REKIENS
RIESHE. BPFRE, FREINETEH, BRAERE. TERAHER,
Biggk. ZRME. HERNL. FRAKTEAMNSHOmIBEFS. Z5RFH
EXHR—ANE BRHSIERE. RFRHEERZNAFFELRLE, FMLE
PER ELBRA A AR BB IR K. W T LHFBITHARLEKRR, FHERE
BUARSIREEERAZ AN ER Y, RRESHRBERFHFERR “BH
7 b8

32 IR EER

R R E 5 EAFMMUN R IR R CER[19)AFE R i & X T 54
i) — B £ (Consistency) 1F il tt (Correctness) . 7€ # 14 (Completeness) Fl & /p #
(Minimality), HIEREH € XAX 4 MEVERGERRETBIHEEE. X
BR[20]4R ) T 5038 T2 P IR R E M F R S AR, AW FERE RERNEER
FRHEREF, APNRENANTREFLP 8. BEREHEREFEYD
AFE: BIRARBRENEERESH, GEREANGER, mumaik
#£E, KRIES, T/EERZEMNER, kIR 715 B (Credibility). %
35 0 % Bttt (Timeliness) & . SCRR[21JIR 4 T — o303 AR AP TRIR. EHITH
RN, BERIE R EIRE R E V% KX BOE & R R iR AT i
BB E . BB R EHEE D NIEE S TR SRR,
1 AIfEE. ENAGEXWT:

Kt HREIERT 5 R Z W SRR RHEAA—2.
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RN BREEETFERKIDRIRKF R,
—B(E: HRA-XEKE-RBERNEEFRNRARE B
AR HISEURER TR & EE— R M ETEE A
ME—tE: WBHEFREHFEER LK.

2) TR, ERAEKE T
IRtk ORI R 2 AT HOEIE 2 L E R
e MAKEETREREN, BEARLAXMNN.

A3 RUERERIMHI N

RIECE MR BBIERE R ZHIERURMEHARKBERLHR, X
RR[7)H SO R B ) 4 AR BEERFEESE RE, RERIRLEE 8.
ZHITFEREAX R REM L BB LHEEE, Wk 3-1 R,

31 BHERENR

B BRI E2 8

B BAE LBl Bz LB
=R | ROOTREAW; | BRI RE | RENEIEE | A B
H Z AR ® AR B | ICE
RIUF | BEREBEENY | B 8 R | @ashR; R, FEE
A RMSRuEBMY | %5 HUE [#HAnR A —BH R
K Hidx

T RERE EEREERE, BUUSRTE. R, DRREM
BORRENUM AR RETEE, 25 RAwT:

FB: HRUERTRNFBRETR.

B HIRRNER—FERTFARFREZ B RN —B.

WHRRE: HRRAER M EHEREPARERZEHA—BXR.

BOEUR: HRRAEEIE S M EEF RENTEIRRPHENS—
Bk R,

1. BEEHFEP OB RERE

R 3-2 K 3-3 7 B HH T BB R P A 2R R S5 /2 o B0 R 1R 5K
.
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R 3-2 BHAREPHEAXE IR E 8

WE | W& L 2 R
FBR | AEEE Birthday='1981-13-76' A8 (R
iLFk | BRBEHKE | Age=65,birthday="2007-12-01' | age=sysdate-birthda
y
WWxRE | BERME—# | Porviderl:Name='A1',No='P001; | %5 "Mk —
i) Porvider2:Name='A2',No="P001’
¥R BERSBxE Provider:Name='A1’, 5 A 101 B3
# CityNo=101 AL
& 3-3 SRR B LB 2 R BIE LR S
Y | e @ AR JE A
FB | ZEH Phone-No=(0000)000000 HAREME, "TEEH
FERMARCDER
PHEER | City="Bl4" —BRABERANE
®
2 M BE# | Position="DBPorg' DBPorg & X &
| e
ZIEKA | Name="{{ PNEER 723000 XF' | — P FRIPBMAS
N FBREME
FRES | City="LEKX" ENFBREBMERA
i R —ANFERP
BR | % & B 1 | City="% #"zip="710000' 388 T 0D B 44 4 2
AR A —
Tﬂfff BERR | BN LCOUPRBRER, W) | WTFRARR, FA—
AR BRI 2(I A R, W) | A 7 1 A
. THIK
WRAME | BNR LCPIAER, 1) —AMEEBHARR
R 2:(PEAER, 2) FERT
A 5imeig | BN 7 Name= WA B £ H, |REBSHNHS
ﬁ CityNo="1" ARe——R N
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2. ZHIRBHEERAE

ZHIRIRE AT WEIEFE R EEF BN E RN — N ERRR. 5
EANBIEEERAE, REEPHINRT X LEFEXTMTE. HTEMUR
BERITHENATAMAR. FENEFN, XERKEE LSBHEE
BARARK. FEER ., BB,

AL, HHNEERBRGLPRMEGEHHPRHS, a2 REEZRR
ARFRXRATRERAR -4, MRA—NZTREATNRAN@E: Sk
REFERSHARER, —RREENAEREFTR-NEZEARRR, W
ARMARLSHE. ARKNEERE., TRNTSBHAKRE.

BRT BRI R, REARNBRELHL L, NHEAR. BTFFR
BERTEEAORTUTRERIAR, BEERTFHE SRS HA, i
BEHEAER. WROICFRFE. Wi, EBEIMERY, REFHARKEEER
PHMERAMFREMEY, MARFEARNNEERR, WxEHt#E, &
IR A DT RER "true/false" KR, HIEIR B FrleS " T/FRHER, BEX
—EHYMARERRARER, MBIER A PRARTIEAKEDEM, T
IR B PRAARTERE T REAL

3.2 BRE®
3.2.1 FUE S RIBES

HYEiE P (Data Cleansing), R AEIEF(Data Scrubbing) R
(Data Cleaning), &4 T St &HE 5 & M MR LR HUE P A B H U R AR R A R )
UYL

BAEHFEERTEN EETRE =4 HIECZEDW, Data Warehouse), ¥
EES KRR IL(KDD, Knowledge Discovery in Databases)F4R& e B H
¥ (TDQM, Total Data Quality Management)'},

EHRELERET, HEBFER M RE &K &L EEL
Extraction-Transformation-Loading) {1 — N EE 54 ; EHEEFEM PRI K EIE
BREERRELIEN AR A, WEBRBE. BXEE. SARER, E8

BB BRI R 2GR RS B PR SR BRI —
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. BRI RINGIHE R,

BIRERGRELI R EEE, a4 H 4 70

1. FITEH

RREIERARESE. BEANTE, BEEIENES L LERLLE.
i, EEFEFRERTER, TUSEM—KEFEE, HUALERNZ
%, WS TERM%E. SR, IRURMEEARRR, FAKBRESEENE
BISTR MR MR R (T,

2. NABFER

A ERBEREEFRNFSUERH IR, M8 R B 5 LR T
. XAMHEAH RS HBEMER, KR —BOEERALRIERD,
FEURRA RN, BER—SEESEIE. $EHELE—NREFTHILRE,
BFEEFER. RELIEEX.

3. i PR RE I A 1) R

WREREZS I ZRBEERBERFERNCR, XNHL. ik, HBmES
HATHER. XMAEREMNAEFKMAMALE AT XM,

4. 5N R SURTC K K EE TR

XA WHR T EEPES R ELENERE LT,

FAXEEWRRERELERET, HEMHI . 5% & ETL
Extraction-Transformation-Loading)id #2 13T Drools #L U5 | /5 &I FE B -

3.22 BURBRRER IR E

BREERPAANSIE—RR 3.1.1 WHRK “BEEE". FERERBAR
“PEBEE” BATBE, HREPHERNMPR, BlHcERN “To” .
3-1 #R T HAEE R E S EHEL,

WMABE (BREEE) HiREYR vt iE R Z RIS

& 3-1 BiiA v R A

—REBIE F R REWE 3-2 . BEUTIR:
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D FEEST: AT R ERNERNA -, FHEHTHFAOIEL .
BT FIRELRNBIERE, MRAARXAEFTXBHREXTHETE
BT

2) EICERERN: P RESERETHIE, € SN RTE VRN

3) PATHDERN;

4) REHAT 2) 3), EFHANBIMLERE R FELEEE,

5) REWITD E4), HIEENREHRLER L. BAFNEERE
o) B AR E R A B S A R LAY,

MRS

T

y
KE XA BE AL
4
PATHELE
y

e 6ot 3
E 3-2 s iR

33FKFNG

FEEERBNBT “HEHEE” HBRSREEREORSHITGIER, &
ELHALPIEHTHETERNENFATR: REREEERAERE. BHER
SR e B HEREERR BN YR RLEIERE, SEFANETH
EREORS, BRAGRE. XE, FHFHFEAERET Drools MG EK
A FEEL R GEM T EREM.



FRIUE TR+

£ 4 & ET Drools BN I ERIETEHIBFFTARS

4.1 EJJ,., HRFRFREPERANY

FRGERORNUD HRRE: R “BEHE" G2 EN (T m R N)
Xt “REHEE” RINKSENBERREF (FEHRDERN)EHE. TLLRERA
RANK AR B H LR EANLE

42 WS E N B FahASEREF AN S

SCRR[28] A 4 T I M B A VeI 3t . BEEREDER N R LRI N
BRI SZR. MR, Fif. EHNEIBIITREEZEZE TINS5
ENFHERERERERANES.

BIEFE R BREXDR—EARR, ERUAEERNLEFIRA X B
ERMEE MW SRR UTRLE . EEAI, HIEFERNEENBK
M. XRRERE TIN5 M3 S HIEE AR RS I A RE R 15 it 2 X
B, RiEHEHANM, BISHRUAZ)ELHEE.

- A3C{EA Drools FENF I ERM R LR FER, REMSHIFEFEABEH
KmE AR ENMNE, JFEEMARMNE, NTREHEREHRE
SORMABYE AN, XFEh S EZARIER N ALFFER Drools 41
WECE S BB EH .

4.3 DREBDDC % 4 thiA

#T Drools HLI 5| 2 4y 3h A KU 7 YL R4 (DREBDDC, Drools Rule Engine
—Based Dynamic Data Cleansing) £ Z f FXt “MEIE” #) 8 3HH xS HB17H
BtE, GBLIT IR S iR RN E VS 1E R WA R AR
FNAC B S AE AR REX PR R, B8R HIE DU DR,
N5 EPATRRSE . S5 BRATESCR A FTIRA Java FEN5|%E

Drools
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HXET RFH AR

2.1, ARSI AFREROXAET IDBC KAE B BOR ST AR g m
Ak

B TR AR, FERAS A EIEETRE FARRERSFE LK
THEREEBRRAED, ARERATANSEMNUFIZ5LI Drools FETF
JDBC MHEFEE R YR E& D, ET5FARFE. SHEIEESGHIER.

4.4 DREBDDC R %Rt 532

4.4.1 G EAANBREER EX

EREFPTHEEFERLE, —EESa/FENAUERMMIR. Hit, &
BERTEMHURMA R R R, BN EFREIRETMESIA, Fa
WA S

SRR U — AR A FRERNBIEES . HEZ A MANAAR,
TN AER R AR R B — AU AR,

44 ETL T AP ) BRHE 8 (BNF, Backus-Naur Form)ig &, MR
MMA K E XA T

<Business Rule>::=

RNO<ID>;

RuleGroup (<Declaration of Rule Group>);

CondList (<Declaration of Condition>); {(<Declaration of Condition>;)}

ConcNO (<Declaration of Conclusion);

5E TR BT R R WA R IR, F15 e

<Declaration of Rule Group>::=<Group Name>

E X GEMERN A &4 RERE. ALK FRER. &, Hk
BHN SREHY. FHBEERF. fi/REHAAM.

<Declaration of Condition>::=

<CondNO><ID>;

<ResField>(<Declaration of Restrict String>;)

<BriefDesc>(<Brief Description>;)

[<DetailDesc>(<Detail Description>;)]
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[<KnowledgeList>(<Declaration of  Knowledge>);{(<Declaration of
Knowledge>;)}]

[<CalDir>(<Declaration of Illustration>;)}

EXRBIFR, FHE, FHTRHINFRE, FEATS,

<Declaration of Restrict String>::=String

fifERE, FFE, NEAEARENARR, TATH;

<Brief Description>::=String

AR, FRB, TUAE, FEGOEABRAERT, wxt&rdH
ITHARR.

<Detail Description>::=String

XA ERRSURAIR, ATLAE, TR

<Declaration of Knowledge>::=

<KnoNO>(ID)

<KnoType>(<Declaration of Knowledge Type>;)

<Concept>(<Declaration of Concept>);{(<Declaration of Concept>)})

<Element>(<Declaration of Element>),{(<Declaration of Element>)})

SE TR AR MM AR BAR KRR, FRBEY, 208 isa(R—1). ispart(R...
K —EB )P FH -

<Declaration of Knowledge Type>::=isalispart

EXMS LI, FRHE, FREAZE:

<Declaration of Concept>::=String

EXEETE, FHH, BAAHESHRITHMAR, AN

<Declaration of Element>::=String

& X TURF IR M B 4512 -

<Declaration of Conclusion>::=<ConcNO><ConcStr>

<ConcStr>::={% it A S RA R HHA RN, 7175, FEHIT)
4.4.2 FRER N A BRATEREX

EVLEH e a2 s S T

<DataClean Rule>:=
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RuleNo<ID>;

RuleType (<Declaration of Rule Type>);

CondList (<Declaration of Condition>);{(<Declaration of Condition>;)}

[RecordSetList (<Declaration of RecordSet); {(<Declaration of RecordSet;)}]

[FieldList (<Declaration of Field);{(<Declaration of Field;)}]

[KeyList (<Declaration of Key);{(<Declaration of Key;)}]

[DealPolicy<Ignore|Throw Out|Automation>]

[DealScript (Declaration of Deal Script)].

& XEVERE IR R .

<Declaration of Rule Type>::=1-4i N8 1R [|2-F B {H R K- FRENEHEETE
HAP-2FERPEE N FREIS-HUERERIE IH6-51H FBERKEE
BI7-A A E ML RB-EREZ BIFAFHE RRLAR-RE10-FIT[11-BE
X

EXFELRERNK &4 BRERE. BANCROFRER. FE. AW
BER. EREEK. FHEBHEN . M/REHFAR.

<Declaration of Condition>::=<RecordSet Name><Condition Expression>

<Condition Expression>::=[NOT]<Condition>[ AND|OR<Condition>]

<Condition>::=<operand><comparison operator><operand>|<Boolean
Function>
<mmpal'i50n Opel'atOI')::=">"|">="I"<" "<=u|"==u |l<>n

<Boolean Function>::=<Boolean Function Name>(<Function Parameter>)

<Function ParameterS::=<operand>[,<opcrand>]

<operand>::=<RecodeSet Name>.<Field Name><Key
Name>|<Const>|<Function>

[<operator><operand>]

<operator>:="+"|"-"|"*"|"/"

<Function>::=<Function Name>" ("<operand>")"

& SR REMBIR:

<Declaration of RecordSet>::=<RecordSet Name>

E X F- BRI

<Declaration of Field>:;=<Field Name>
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5E KB T HI A FR:

<Declaration of Key>::=<Key Name>

ESAEEMA: BHMARROFREHR. EEMF "+ N-EHEFEFEHN;
ERF " RAERRIENAE. WATEARERTFRRIATE 8 TR,
LR ABREHLE 4.4.3 P INCIRR.

<Declaration of Script>::=<Operarion Expression>

<Operarion Expression>::=<Operator>[<RecodeSet Name>][<Field
Name>][<Key Name>][+<Operater>[<RecodeSet Name>]{<Field Name>}[<Key
Name>]]

<Operator>::=Format|Combine|Divide|Select|FilterfRefModify|Aggregate

5SUR AR E AR, FVLshEMNBA RuleGroup 1 ConcNo A
T, BREMARMERFE. XRFEAEREDERUS, EHEFELDERNL
REUE AT ARHE, HRSERNREA S RT UEMREL .

4.4.3 BRIBERMPITHIERIRIE

BVRAER AT B E AR AEF BLTF L 48 :{6(Format). & 3f(Combine).
4} 1 (Divide) » % ¥ (Select) . il ¥E (Filter) . % Bt & IE (RefModify) . X £
(Aggregate)™,

R E B FHIELEEE, BTHRREEERESCE XA —EH
BEHES, XRHTEREEERBRIIRRGEAN L RE L PRI LA &
A ERBEE. SRaBTEAFTERRNRETFESRNM, RERERY
BH RPN,

EHFEHIEUERTEROHER, REEMERSTHHAUERCXF
7, FEHBRXLTRAMNR. & H—RFEAEREICT EIRETHREERE
BRI EBWRENE S, EEHBREP - RFTECSEAMNLRRENSEHE

AEEERNEBERNR, TUHRNMBEHESERE N EERERZ A
BHKEHB—ABYE, MATUMERLEEH—ARPEESFRILIARE
X B EARR)SE S BN R BT,

EFEFEHEXWE, EFE-NMEEXNRPHILBEARR S —A
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SNE, —BEEH. SEI-REM. EM R RN,
SHREEEDE—REM, TUEEREERERNERRRTEEOERET.
R —HIRBACREEXF X T B L R
KRB ER LI MBI EZ B XREE RN, FERERKERNER
AEHRILA S B T RS,
REFZHMESCEXA—BPHARABER LHERBME, ERREREK
—BEHEHEREBRERE - BHHERL. '

4.4.4 DREBDDC % 4t 935 N 841 FE 1% 11

#£ DREBDDC %% 1 F 538 B2 RG0SR FE AR P M aism 52 S\ B R
0, EFBTRFIRUFFERNERL. ROLEHWSRT 4.4.1 M 442 FXR
M/ BNF 8 E X

1. U ARHINZR 45 #3(To_KnowRule)

K 41 FHENIRRSEH
FRZ RE HiE
KnowRule _ID Numeric(10) =, ¥
KnowRuleGroup_ID | Numeric(10) S, JEF
Cond_ExpStr Varchar2(1024) | JE=°
Result_ExpStr Varchar2(1024) | 3E%

KnowRule _ID RARRELMUEFIER: KnowRuleGroup_ID A45ME, F1H
Tb_KnowRuleGroup X £ #; Cond_ExpStr & XN & MMM K H4REXIIR, £
MREXFFHRFFSE (%), EREXBRZREWXR. BINMREXDBER
B, MACERNFRER. BB, HWEEF. EREEH. FREEZHER.
iRz EFHM . Result_ExpStr 250K S A RHITHE AR REA.

2. SN 4 & 45 #3(Tb_KnowRuleGroup)

R 42 PRMRA RS
FBA paid i
KnowRuleGroup_ID | Numeric(10) | %8, HAFriRG—AMM, =
Group_Name Varchar2(50) | A%, ATHRR—AHM, F%
Group_Desc Varchar2(255) | #1IJ4H #ik




RNETAFHR R

3B TLBE ML K 45 #49(Tb_CleanRule)

R 43 HRSMEMNREH

FB4A

RE

#iE

CleanRule_ID

Numeric(10)

8, ATRIR—FHEEAN, =

CleanRule_Type

Numeric(4)

SESCEVENERMMEIRTY: 1LAALEIR: 2.
FRERK: 3FRENEEETEA;: 4.
BRERPEEZBANFRAE; SHUEREX
MEH: 6.5l AFRMEFKRIEE R 745
ALFRUMAR,; 8 EREZFMAF&KE
AWR; 9.57%; 10.FL; N.BEEX. %

Cond_ExpStr | Varchar2(1024) | & XFEESMERMNK £ H4RELIR, 4
REAAFKRFRTE, SREXEARE
X7, BEHEE. BALRKNFREHR. &
. HABEHEA. EREHRF. FRHEEH
. MRIEHAAR, FZ

RecsetNames Varchar2(1024) | & Ui BE a0 H0 ) By 8 1 2 R SE B 2 7R 5
* ARNKFASE, 2

EieldNames Varchar2(1024) | FBAFFIE

DealPolicy Numeric(2) AEERSRRS: 1ZEE 2K R 3.83)

DealActionExp | Varchar2(1024) | R 2 MEEREXMA S, BIEREA KN

i R PATH B TERRTF: <CEFER
ER>u=<ARERER>: <BRERER>:=<
BAE T ES[<ERELS[<FRB>|[+RIE
RiER] <BIEF Bou= RALE F0 8
oA E ke3P R Ay

4.4.5 DREBDDC ZAEINRERERIZITE 4R

ERBHLUT 5 MRARRE L, HAEXRW 4.4.6 THE 4-1 Fiow.
1. SRR AE TS FE R MR N R RF AR
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BB TR B 3830

REEET B/S 454909 Web RELTU, AIETUREN RN A TUHEATE e sh
TERNBMA T, iLRBRHERBIRES B RMEXTRA IR E LA REA S
FEAEEERN (FURARN, FHEESIERND, REKATS EREERE
REW—H. APRXRBEAEE, 7€/5E6 RS % iR ERHEE T E & D%
XL N AL BRI A B X

2. Drools 2.1 BRIUIAC B SCAR(.drl ST A AR R

AP EFRAT L E LN, B B P B X R R B3R, R B
%98 Drools AN B AR R AERR.drl . BRI SUHER XML AR, Bt -
WEATLIKA DOM4A) A E M. EMNAEE A Condition 45 AH
Consequence 4 4 & Java EEWHIITHEGRE, B0 A AR RERTH
BB X B RE R EAFE B Java 5.

3. S BERATHER

XRRAMBIEER, 55T E BT a8 DR RS BRI
BAKIE, FFIRYEH P RO A SO B O R, AR TR AR AC
B X EE BAERE L Hh Drools WAL E X, B/EXHFEvEEIE A
HUI) 51 Lo BT A0 ) A B ST o s SR SR S iR A AN 7 Be b AR AR W, 1A @
RBE T % OB E G RE R AR B irBEEF .

4. ERABIEFIRE ORR

KT IDBC MEE S B B RS BE BE ik, IR AR A ERT
BRI, FEABEUTILHS:

1) BAEMASIEESR, R4, BHEG), BEXXN T ZEHERNNR
WBEE, mRHIER, NHRHHANERE;

2) PHAERAREES, X4, FIEHIER, BEFALHXNZILLEIE,
BHBFANEE EEIEERAHN RS . WREIRER, RE false, FFiHAHN
MRE, BWRE true, R7-BIERD.

5. RiEXABBEHRER

FEREELBUTHREAXE TEAF:

1) FUE &8 M & & 1 & B R & R (Cond_ExpStr) & 45 R R i& K
(Result_ExpStr);

2) )L R B fY 444 R X 2 (Result_ExpStr) & 4 B 3 {F R ik K
(DealActionExp).
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AR EAR LRRERER Java ATHATHIAI, FFHRABIER
B R BC B SR
il iRwT .
1) BERER, BT E student, FB age, AP NITEMARIRER
A
"student.age>=25 && student.age<=30"
N HREZA:
Student.getAge()>=25 && Student.getAge()<=30
XE, K student BIBHT AR5 Student, BRIk 1k B ARHE IS /K RSt
FEN#AT, HEEREEFMEZREEFURFAE.
2) RIERER, TERTHENMERUNAEREX P, FlIxE student,
FB addr, FAAFPBARRERN:
Student.addr="Bk P4 H X H"
NEEHEER:
Student.setAddr("BX FGE W HTH");
XKW AERBER R ERA Java 55 TRFINEFRBKII R —/MEE
SITERELE, EMANRERFEFEHITH, FHHd Java RB5H,
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4.4.6 DREBDDC B & 452t
mmmmc%%%%%@@44%$°

, B AR
MUME iR —s PMEHR
A RE

FAk BAM
v
BRI RO
y
BT B

'—J Drools#t U 5| &

HeshfE RN

il

AN s
ﬁ%ﬁLJ B B BOR
. £ERH
AR BCE> o o e & 3
IR K
MRS
BARESRED
I R

(CRCRARTE €

] 4-1 DREBDDC W] & G522

\—-—/
Frif TR B0R



RRETRFER LR

wn EEFTR, FAEREEE G RO MB AR BRI FEPR P &
R 5 B A AL AR AR B B XA X 3R B P X o B PT R KR
BB R ANBEIRET . Kp, HFiREZHEEESHE: ODBC X,
4F ODBC X AMAUIRFELIRE. MALKIE. T RSHE. SMXAHEE.

4.4.7 DREBDDC &I TIERIE
DREBDDC A& H LERE WA 4-2 k.

—> ERANBARE
) 4

| ArmAs |
v

Pl

H5 HRI 5 AL B 7T B E

R4 A RN

my

THRFEBRTEF (B) iﬁ"‘

h 4

U R
o R B
v -
— RERABERTEAR
i it o B > ﬁ,#ﬂﬁﬁmﬁﬁ
W‘ N 155 0 2000 31 8 40,47 4000
v
%%%ﬂﬁ‘ 538 v 5 00 5O
F AL B E A7 5O B o

B 4-2 DREBDDC R4 T{EHRE

45
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4.4.8 DREBDDC A4 HIF R IEITIMNE

REMFFREITHEWT

FF&RiES: Java (JDK 1.4)

F&RILA: Eclipse3.2+MyEclipse5.5

B{EA%: Window 2000 Advanced Server

HAEPERRS 2% Oracle9i+MSSQLServer 2000+MySQL 5.0.22
% FA AR % %%: BEA WebLogic 8.14

4.4.9 DREBDDC Z%i4% /LI sE L IR+ 4B

1.LUF 2 DREBDDC REMBIEFEHLRMBMMUG. ENEERET
EX Drools ¥ A& 304 (f#H loadRules()5#k), CAMEARCFMIE, 2RJEHHMN
FREIHSEEANBENR L, HFEERENEEFALE BIrEEEES..
public class Transformer
{
private static String filepath;
private static RuleBase  businessRules = null;

private static void loadRules() throws Exception

{
if (businessRules == null)
{
businessRules = RuleBaseLoader.loadFromUrl(Transformer.class
.getResource(CLEAN_RULE_FILE));
}
}
public static void transform(Data dataToProcess)
{
try
{
loadRules();
}
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catch (Exception e1)

{
el.printStackTrace();

}
WorkingMemory workingMemory = businessRules.new WorkingMemory();
workingMemory.addEventListener(new DebugWorkingMemoryEventListener());
try
{
workingMemory.assertObject(dataToProcess);
workingMemory.fireAllRules();

}

catch (Exception ¢2)

{

e2.printStackTrace();

}
}
public static String getFilepath()
{

return filepath;
}
public static void setFilepath(String filepath)
{

BusinessLayer.filepath = filepath;
}

}
2. BI'F & DREBDDC AL MR RIAL B XA &L RE MBI RE, XERA

P ThRe R MEEFE P BRI T BIE, A5 A Domal BAFHE LA A Drools
B3 ) ZERT LA R B MU0 BS B S ——drl 3O, SFAEABIERE H 3K

public class RulesUpdater

{

public boolean FormatRules(String filename)
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{
boolean return Value = false;
try
{
SAXReader saxReader = new SAXReader();
Document document = saxReader.read(new File(filename));
XMLWriter writer = null;
OutputFormat format = OutputFormat.createPrettyPrint();
writer = new XMLWriter(new FileOutputStream((filename)), format);
writer.write(document);
writer.close();
returnValue = true;
}
catch (Exception ex)
{
ex.printStackTrace();
}
return returnValue;
}

public boolean ModifyRules(String sfilename, String tfilename,
String[] conditions, String concequence, String rulename,String
VOName)
{
boolean issuccess = false;
try
{
SAXReader saxReader = new SAXReader();
Document document = saxReader.read(new FileInputStream(sfilename));
Element rule_set = document.getRootElement();
Element temp = null;

Element rule_x = rule_set.addElement("rule");
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rule_x.addAttribute("name", rulename);
Element para = rule_x.addElement("parameter");
para.addAttribute("identifier", "student");
Element clazz = para.addElement("class");
clazz.setText(VOName);
for (int i = 0; i < conditions.length; i++)
{
temp = rule_x.addElement("java:condition");
temp.setText(conditions[i]);
} .
Element consequence = rule_x.addElement("java:consequence");
consequence.setText(concequence);

issuccess = true;

try

{
XMLWriter writer = new XMLWriter(

new FileOutputStream(tfilename));
writer.write(document);
writer.close();

issuccess = true;

}
catch (Exception ex)
{
ex.printStackTrace();
}
}
catch (Exception ¢)
{
e.printStackTrace();
}

return issuccess;
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}

T £ L& RulesUpdater 2 ) ModifyRules 7574 5 i) —/N JL IV AC & SO 14
BFHATIN TS HAKS4CRN Name FRET AT, AT, WER
BRAEME: "K=",

<?xml version="1.0"?>

<rule-set name="Salary" xmlns="http://drools.org/rules"
xmlns:java="http://drools.org/semantics/java"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema-instance"
xs:schemalocation="http://drools.org/rules rules.xsd

http://drools.org/semantics/java java.xsd">
<java:import>java.lang.Object</java:import>
<java:import>java.lang.String</java:import>
<java:import>drebddc.vo.Student</java:import>
<java:functions>

public static void printStudent(Student student){

System.out.println("\nStudent Name:"+student.getStudentName()

+"\n Sudent Age: "+student.getStudentAge()

+"\n Student Sex:"+student.getStudentSex()

+"\n Recommend "+student.getStudentName()

}

</java:functions>

<rule name="isSalaryNull">

<parameter identifier="data">

<class> drebddc.vo.Student </class>

</parameter>

<java:condition>data.getName()==null</java:condition>

<java:consequence>data.setName(“7K =”);</java:consequence>

</rule>

</rule-set>

P EX T — MRS R <rule-set>HRic), HPaTLIEE L KRN
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<rule>#Rig). AN X E X T 18 %388 &4 (M.<java:condition>FFig). XL
BHEEMRE “5” X FR. Drools MUFIEHNEZLLETBFN)SMLE
BARUCE, BB N<parameter> #5id) REFEEEEM. WE,
)fih % <java:consequence>HRic P I Java RS, 7EULAb AR BE @ @,
RIGC XA B S — B EPE NS RBEDRE LHERRETEMEE), MTHE
BAME(RE. BEHEF): WE, WAME.
EXLFEPABINRNEHTRE—MEFEREBEREA, FHTRLEL
BELHERRERFRNRERES, TILHFNEHHFRHEEWARE
X5 :
3.LLF & DREBDDC F 4t 938 F %047 1 (5 B ER A 8 231D -
public class CommUtils
{
private static final Logger  logger= Logger.getLogger(CommUtils.class);
private static final String LOG4JFILEPATH="com\\drebddc\\config\\log4j.xml";
private static final String
DATASOURCECONFIGPATH="com\\drebddc\\config\\datasource.properties";
static
{
URL logUrl = Thread.currentThread().getContextClassLoader()
.getResource(LOG4JFILEPATH);
DOMConfigurator.configure(logUrl);
}
private static CommUtils instance = null;
private CommUtils()

{
}

public static final CommUltils getInstance()

{

if (instance == null)

{

instance = new CommUltils();
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}

}

return instance;

private static final String getConfigParaByName(String paraname)

{

Properties props = new Properties();
String retvalue = null;
InputStream istream = null;
istream = Thread.currentThread().getContextClassLoader()
.getResourceAsStream(DATASOURCECONFIGPATH);
try
{
props.load(istream);

retvalue = props.getProperty(paranan:ne);

}
_catch (IOException €)
{
e.printStackTrace();
logger.error(e.toString());
}
finally
{
try
{
if (istream != null)
{
istream.close();
}
istream = null;
}
catch (IOException ¢)
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{
e.printStackTrace();
logger.error(e.toString());
}
}
return retvalue;
}
public Connection getConnection()
{

DataSource ds = null;
Context ctx = null;
Connection myConn = null;
try

{

ctx = getInitialContext();
ds = (javax.sql.DataSource) ctx

Jookup(getConfigParaByName("datasource.name"));

}
catch (Exception €)
{
e.printStackTrace();
logger.error(e.toString());
}
try
{
myConn = ds.getConnection();
}
catch (Exception €)
{

e.printStackTrace();
logger.error(e.toString());
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}

return myConn;

}

public void cleanup(ResultSet rs, Statement cstmt, Connection conn)

{

try
{
if (rs != null)
{
rs.close();
s = null;
}
if (cstmt != null)
{
cstmt.close();
cstmt = null;
}
if (conn != null)
{
conn.close();
conn = null;
}
}
catch (Exception €)
{
e.printStackTrace();
logger.error(e.getMessage());
}

}

private static Context getlnitialContext() throws Exception

{
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Properties properties = null;
Initial Context context = null;
try
{
properties = new Properties();
properties.put(Context.INITIAL_CONTEXT_FACTORY,
getConfigParaByName("context.initialfactory"));
properties.put(Context. PROVIDER_URL,
getConfigParaByName("context.provider.url"));

context = new InitialContext(properties);

}
catch (Exception ¢)
{
e.printStackTrace();

logger.error(e.toString());

}

return context,

T & datasource.properties S —E 3N E:

datasource.name=ds/oracle/drebddc
context.provider.url=t3://127.0.0.1:7001
context.initialfactory=weblogic.jndi.WLInitial ContextFactory

PA_ BT IDBC it 75 BUAR H0H0E e i 4, i B e B e N A AR 95 48
WebLogic8.14 t, #R#% datasource.properties SUFHIA A 4T, CommUtils K+
ERET /N TIEEEEEERVE: public Connection getConnection().
HHKERAT Logd) R4 TRRH B IR,

BAYEGREORSETS. MEHREE, SCEEAREREERIRE
B ERE. BidEEbh ANEEEEERREN T RERARNBITHE.
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4.5 DREBDDC RIS LB MRES 7

4.5.1 LIGHE

& 3% DREBDDC RS MM BEHEAT T SCI iR 555 4 5132 % T 1 Drools
MG ENEHD (EHEEEEERARRFRES) £4T, £HRAE
BT 4B B R RO R 50 T B0 8 R VB S Y 4

S0 SRR B 43 S VLR SR R 4-4

& 4-4 MIARFFHEREE B

Student_id Name Hometown MajorKey Sex
1001 227 'SX' 001 'F
1002 'BBB' 'HB' 005 '™M'
1003 'CCC 'HZ' 008 'F
1004 'DDD' 'HZ 004 ™'
1005 'EEE' 'SZ' 005 'F
1006 'FFF' 'WH' 008 ™'
1007 'GGG' TY' 007 'F
1008 'HHH' 'BJ' 010 ™'
1009 Ir 'SH' 009 'F
1010 pAAS 'WH' 012 '™M'
1011 'KKK' 'TY' 013 'F
1012 '"LLL XA 017 ™'
1013 'MMM' 'WN' 015 'F
1014 'NNN' 'AK' 005 '™’
1015 '000' 'HT' 001 'F'
1016 'PPP' 'NZ' ' 002 'M'
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TR FH B 30 43V PR R AR R BE 4D B 2 4-5 BT .

£ 4-5 MRARBHRMN AN RO R (B

AV SR
<parameter identifier="stu"><class>Student</class> if
</parameter> (stu.getName()
<java:condition>stu.getName()=="ZZZ" =="Z7ZZ")

</java:condition>

<java:consequence>stu.remove();</java:consequence>

stu.remove();

<parameter identifier="stu"><class>Student</class>
</parameter>

<java:condition>
stu.getMajorKey()+1000!=stu.getStudent_Id()
</java:condition>

<java:consequence>stu.remove();</java:consequence>

if
(stu.getMajorKey()
+1000!=
stu.getStudent_Id())

stu.remove();

<parameter identifier="stu"><class>Student</class>
</parameter>

<java:condition>stu.getSex()=="F"
</java:condition>

<java:consequence>

stu.setSex(" % ");</java:consequence>

if

(stu.getSex()
=="F")
stu.setSex("%");

<parameter identifier="stu"><class>Student</class>
</parameter>

<java:condition>stu.getSex()=="M"
</java:condition>

<java:consequence>

stu.setSex(" 5 ");</java:consequence>

if

(stu.getSex()
=="M")
stu.setSex("H");

FERASP: BT EREEGL A" 222" H0K: B RN
HE LV RBMES R4S R: BEEMNU MBI RRETH R,
S 10 % I 55 3 = 2 MR B 1 R R AL
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o E LB BAR R 4-6 s

®4-6 BULEHIE
Student_id Name Hometown MajorKey Sex
1004 'DDD 'HZ' 004 5
1005 'EEE' 'SZ' 005 gy
1007 'GGG' TY' 007 s
1009 r 'SH' 009 5y
LRMRGE RBIE R 4-7 FiorR.
& 4-7 DREBDDC %L1 MRS REIE
AN |2 & ¥ & | {5 Drools | f#H Drools | f# FiE4mhS | f# F 5% %
HE (K| (&) MR | #1035 % | fFEYEETIR | B0 8 7 B
TEVERE |8 B AL ¥E | (ms) i 18 /4%
(ms) Yens (8] Drools #t
(ms/i2%) 5| % K
i# ¥t &t (8]
(k%)
3 10 13.18 1.32 0.92 0.07
3 100 28.48 0.28 6.63 0.23
3 1000 198.14 0.20 81.57 041
3 10000 775.45 0.08 328.56 0.42
12 10 16.25 1.63 0.97 0.06
12 100 38.29 0.38 9.12 0.24
12 1000 209.68 0.21 88.37 0.42
12 10000 951.15 0.10 348.29 0.37
30 10 19.21 1.92 143 0.07
30 100 80.09 0.80 10.24 0.13
30 1000 282.26 0.28 90.76 0.32
30 10000 1040.85 0.10 592.38 0.57
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1350
@1%0 B —
E 1050 © —- iR FEH:10
E 750 — —— 2R 100
E 600 —A— 2R E 51000

450 —o— 12 R4 ¥:10000
# 300 - A =
p15] 150 ——— e & —

0 » ‘é___n

3 12 30
ETEHAN 5

4-3 {§ /] Drools HEM5 |5 ) I 1 LB (8]

2. FEECREMEM, BACKBERMNERETE., SERCREKRT
10000 Y, BALICRIELEHEEEE 02ms 4, XA L CREIRKE, Ak
WRIFHFEEN G TRE, XEHRRELEREYEENERILREE.
e 4-4 Fios:

fEFADrool s ¥RII5 [ BE () 82 S0 K BB 75 e I (8]
F 2.25
g It ././': W EREN: 10
%’J, i:gg — —— TR E%: 100
% E 1.00
B 0.75 . —h— TR EH: 1000
N oos0 b e
¥ 025 — —A —TFEH: 10000
# g —— $F———F———
3 12 30
e

# 4-4 &1 Drools HLI5| 2 f £ 2R S04 18 %K DU A (8]
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ik /s L L e

B 4-5 {8 Drools 3113 | A FF B B 5 ¥ A 4D L
4.6 KEING

AEERTHET Drools NI EWFHEHFERAERANRA SR, BAS
HT REERAORMRN, HFadTHEMRRAEN, AilARFARNRE
BT EAl. FEFANABT RENRWTERERT, REMRERYD, R
gdEH, THRRE, REMFREITHE, HFEHT —EEBEEROBMUB,
BERHTRENLRMERSITER. WKREREKYA: Drools NG| EHITER
ZRUBEOEMARMBR: LHIERBERKRN, RRIEXKHFHFREEET
o HICERBEB RN, £ Drools HINF| M ERIBE S EHEYL AN ELZ H
faFRaE. REMER Drools MM K TE & & 8] 275 {3 A BE4a 5 B & B (6] )
40%, BB AR IR REHE AN GBI & TR E .



RN TRFH AR

HsT DR
5154

EEEEELRY, VHETRENEFHE, XLHIEFEFEE. ¥
TEFHRESCERRAMER, PIARBGERREHEERE. Bk, B
RNAE B R MBI F VLR AT RN AMME.

AL EEMT AT AT ETE:

1. AT HEEFERDEEENERMREHER, AHTHERENRS
FAPHaHR, BIBEBEEARTE &R A o i 5 A K B 9 A3 B v e
AARFMNAMIR. B4 T HBEEBARMERRN S, BEFERBFNF
#E, FHX BB RFRET T AN R

2. AT ARNE IR, FENEREEERTE.

3. RSN T —FP IR Java M5 8K 8—Drools, FREHFA
SHHT T 3 AP BE 7 i A0 E I BC B U g R & X

4. B4 T B AN YRR B 346 SR U B 2 A S U (BNF, Backus-Naur
Form)5€ X .

5. &4 T KA Drools BN IBHATHELEZE, REO5ATE L FEIE R E &
RIBE E YE 21 ——DREBDDC, MRtk T LA SUEE R TAKM T EALE
fy 155 2 0 20 R MR 2B A\ A B SR AT B T VR A ) R

52RE

BIRBREARRENZRERK, EEHFSZHTHEEM, MEREEARN
BB, XAEHEBERBARY THEHAL.

1. A3CH Java B 51 % Drools B THIEE L, BREEMNEZ KT
—LEREIEN, ETHRE R EEE RN EER 2.

2. H1F Drools N F | EFE S ARKMAFEERE, NRAFEEREZEKRIRH,
ARAEEFERSMBEN, FRANFEFXRTENFER, LTERXA%

61



B TR 13

RERIF B B E R A N5 25| I BIE XN RBE1THRAF, W encache,
oscache 1 swarmcache F IR R4 H..

3. T AEREIRRNE 2, SRERAERANERE. EXLEHERT,
EEWS AR ARA BT A 0 A0 B30 7E R 6 & R
SN, BERRNE XE M ERER. _

4. AICXTEET Drools MU 5 | MBI E R T EMT RIS TERRH R, &
BERZFENAZEGANLEY . UWEERES —PREXMEBIEFRS
EMERRY, FCEMABSERERGETFEPE, BA—FMIANIR.

62



EE A%

1]

(2]
3]

[4)

(5]

(6]

[7]

8]
[°1

B 2% 3 Hh

Kolber, A., Hay, D., Healy, KA., and Hall, J. et al. GUIDE Business Rules Project.[OL] Final
Report.Business Rules Group (www.businessrulesgroup.org), Chicago, 1997

Ronald G Ross. Principles of the Business Rule Approach [M]. Addison-Wesley, 2003:8
EINE, BEE, RREETUFANEBERAMREF RTEMDERIERE
2R, 2006.7(2):141~143+171

HREZE HN5I%. W88 555 ERFEROL]L
http://blog.vsharing.com/Article.aspx?aid=433287. 2006.12

Qusay H. Mahmoud. Getting started with the Java Rule Engine API (JSR 94).Toward
Rule-Based Applications [OL].
http://lava.sun.com/developer/technicalArticles/J2SE/JavaRule.html.2005-7-26

XUBR SRNF A BB AR [ FAIRX]KE: KiEBHEKE. 2007
Erhard Rahm, Hong Hai Do. Data Cleaning: Problems and Current Approaches{J].IEEE Data
Engineering Bulletin, 2000, 23(4):3~13

B, BHEE. BUBERBEMEURERAALSRI], KAEFR, 2002.13(11):2076~2081
At B R B R ROR S SR BRI AL (B %A0ie3). b 8B K¥:2002

[10] Newcombe H B.Kennedy J M.Axofrd S J. et al.Automatic linkgae of vital records[J],

Science, 1959, 130:954~959

[11] YAy, EF XML $IBFHRAMAMR: %R ER: ERKA:2006

[12] Duncan K, Wells D. A Rule Based Data Cleansing {J]. Data Warehousing, 1999, 4(3): 2

[13] X1f#.Java 305 —Drools KA K M H [1]. 54 v EEHL F.2005.26(6):717~721

[14) &R, EKF. Java BUNSIEERPIRP]. dHAEEERER. 2006 (03):41~43
[15) fT4=28, BRUK%E RIS 2 SRt R, 2004-04-19: BOT AR

[16] #%8, HIEiE%. WH NS5 ILog JRules TAESI M TIENFIHP]. MtHEHLE

B. 2006.22(24)112~114+48

[17] C. L. Forgy. On the Efficient Implementation of Production System [D]. PhD thesis,

Camegie-Mellon University, Department of Computer Science, 1979

(18] X4 Web {5 BAL P BUEHE RPN [MLF] KT KELKY.2007

63



BRE T AR

[19] Aebi, D., Perrochon, L.Towards improving data quality[C]. In: Sarda, N.L., ed. Proceedings
of the International Conference on Information Systems and Management of Data. Delhi,
1993. 273~281

[20] Wang, R.Y., Kon, H.B., Madnick, S.E. Data quality requirements analysis and modeling[C].
In: Proceedings of the 9th International Conference on Data Engineering. Vienna: IEEE
Computer Society, 1993. 670~677

[21] Redman TC. The impact of poor data quality on the typical enterprise [J]. Communications
of the ACM, 2001.36(7):79~82

[22] Khalil O E M, Harcar T D. Relationship marketing and data quality management [J].
Advanced management Jounal,1999.64(2):26~33

[23] Zeffane R, Cheek B, Meredith P. Does user involvement during Information System;s
development improve data quality?[J] Human Systems Management,1998.17(2):31~36

[24] Parent C. Spaccapietra S. Issues and appro.aches of database integration [J]. Communications
of the ACM, 1998, 41(5):166~178

[25] Milo T. Zohar S. Using schema matching to simplify heterogeneous data translation[C]. In:
Gupta A. Shmueli O. Widom J, eds. Proceedings of 24th International Conference on Very
Large Databases.New York: Morgan Kaufmann.1998:122~133

[26] Galbardas H, et al.An Extansible Framework for Data Cleaning [J]. Institutenational de
Rechercheen Information et en automatique, Technical Report 1999

[27] &B. ETHANOTEABIEHEEA: [BLFARI]ER: KEK¥.20053

[28] Galhardas H. Florescu D. Shasha D. Declarative data cleaning: language, model, and

algorithms[C]. In: Proceedings of the 27th Very Large DataBase Conference. Roma: Morgan
Kaufinaim.2001:371~380

[29] Emest J. Friedman-Hill, Jess, the Rule Engine for the Java
Platform[OL},http://herzberg.ca.sandia.gov/jess/

[30) 8Bt K, AR%E, —METFHHMNROEEFRERD).FEEAREE B,
2005.17(5):101~102

[31] &8, ER4AS. —FHETRNMNZELRBEHFREARI]L AR, 2005.15(4): 142~143

[32] 35, W S SRR EP ETL BARMBR ] 7HE N L2 5 A.2002.38(24):213~216

[33] H¥ BRI PEIRERRBOAR: (BRI KAKT:2002

[34] BB, BRATE T R BRI SR R A TR TR DL BV LR S A,
2004.30:175~177



B TR R

[35] AnskdE, EIYT, BHE MR RNEE S XA EUELCRNGE TEPHENRE,
2002,29(1):118~121 :

[36] KBERE, FrE BIBBRTESHHNGEBARTIRD). D M THFFREMR,
2005.18(6):68~69

BII&FEL, FRAH XREEETEMEZLCFHORFMNFENMEHETAR,
2003.20(9):36~37

[38] Eiig, BIYF, FXEHF—F AR RAACER CRATTE]. HEHER, 2001.24(1):
69~77 )

[39] Steve Demuth, Colleen McClintock. #EWIFI1%E R J2EE ¥ &-RiEHIENNHF &
[C]. Sun’s 2003 Worldwide Java Developer Conference

[40)5k M, E#HEH. # F Rete HiZH Java MU EJ]. REHRET
E. 2006.6(11) :1548~1550

[41] Jin L. Li C. Mebrotra S. Efficient record linkage in large data sets[C]. Eighth International
Conference on Database Systems for Advanced Applications. Kyoto. 2003: 137~146

[42] Kaplan D. Krislman R. Assessing data quality in accounting information systems [J].
Communications of the ACM. 1998. 41(2): 72~78

[43] Jboss.org/Iboss Rules, Drools 3.0.6 AP Documentation[OL],
http://downloads.jboss.com/drools/docs/3.0.6/apidocs/index.html

[44] Mark Proctor, Michael Neale, Peter Lin, Michael Frandsen. Drools Documentation
3.0.6[OL). http://downloads.jboss.com/drools/docs/3.0.6/html_single/index.html

[45] Timothy E. Ohanekwu. A pre and post data warehouse cleaning technique,[Master Paper].
Canada: Computer Science Department of University of Windsor, 2002:27

[46] Raman V, Hellerstein J. Potter’s wheel: An interactive data cleaning system[C]. Proceedings
of the 27th VLDB conference, Roma, Italy, 2001:381~390

65



RKXBTRFWMLR

MisF— Drools 2.1 N B E BT XSD N ENX

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema

xmlns:rules=http://drools.org/rules

xmlins:xs="http://www.w3.01g/2001/XMLSchema" elementFormDefault="qualified"

targetNamespace="http://drools.org/rules">
<xs:element name="rule-set">
<xs:complexType>
<xs:sequence>

<xs:element maxOccurs="unbounded"
ref="rules:abstractlmport"/>

<xs:element maxQOccurs="unbounded"
ref="rules:application-data"/>

<xs:element maxOccurs="unbounded"

ref="rules:abstractFunctions"/>

minOccurs="0"

minOccurs="0"

minOccurs="0"

<xs:element maxOccurs="unbounded" minOccurs="0" ref="rules:rule"/>

</xs:sequence>

<xs:attribute name="name" type="xs:string" use="required"/>

<xs:attribute name="description" type="xs:string"/>
</xs:complexType>
</xs:element>
<xs:element name="rule">
<xs:complexType>

<xs:sequence>

<xs:element maxOccurs="unbounded" minOccurs="0" name="parameter">

<xs:complexType>
<xs:choice>

<xs:element ref="rules:abstractClass"/>
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<xs:element ref="rules:class-field"/>
<xs:element ref="rules:semaphore"/>
</xs:choice>
<xs:attribute name="identifier" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
<xs:element maxOccurs="unbounded" minOccurs="0"
ref="rules:abstractCondition"/>
<xs:element minOccurs="0" name="duration">
<xs:complexType>
<xs:attribute name="days" type="xs:nonNegativelnteger"/>
<xs:attribute name="hours" type="xs:nonNegativelnteger"/>
<xs:attribute name="minutes" type="xs:nonNegativelnteger"/>
<xs:attribute name="seconds" type="xs:nonNegativelnteger"/>
</xs:complexType>
</xs:element>
<xs:element ref="rules:abstractConsequence"/>
</xs:sequence>
<xs:attribute name="name" type="xs:string" use="required"/>
<xs:attribute name="salience" type="xs:integer"/>
<xs:attribute name="no-loop" type="xs:boolean"/>
<xs:attribute name="xor-group" type="xs:string"/>
<xs:attribute name="description" type="xs:string"/>
</xs:complexType>
<xs:key name="ruleName">
<xs:selector xpath="rules:rule"/>
<xs:field xpath="@name"/>
</xs:key>
</xs:element>
<xs:element - name="class" substitutionGroup="rules:abstractClass"

type="xs:string"/>
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<xs:element name="class-field">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="field" type="xs:string" use="required"/>
<xs:attribute name="value" type="xs:string" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="import" substitutionGroup="rules:abstractimport"
type="xs:string"/>
<xs:element name="semaphore">
<xs:complexType>
<xs:attribute name="type" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="String"/>
<xs:enumeration value="Integer"/>
<xs:enumeration value="Long"/>
<xs:enumeration value="Boolean"/>
<xs:enumeration value="Char"/>
<xs:enumeration value="Short"/>
<xs:enumeration value="Float"/>
<xs:enumeration value="Double"/>
<xs:enumeration value="List"/>
<xs:enumeration value="Map"/>
<xs:enumeration value="Set"/>
</xs:restriction>
</xs:simpleType>

</xs:attribute>
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</xs:complexType>
</xs:element>
<xs:clement name="application-data">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="identifier" type="xs:string" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element abstract="true" name="abstractlmport" type="xs:anyType"/>
<xs:element abstract="true" name="abstractFunctions" type="xs:anyType"/>
<xs:element abstract="true" name="abstractClass" type="xs:anyType"/>
<xs:element abstract="true"” name="abstractClassField" type="xs:anyType"/>
<xs:element abstract="true" name="abstractCondition" type="xs:anyType"/>

<xs:element abstract="true" name="abstractConsequence" type="xs:anyType"/>

</xs:schema>
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