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RecognitionService

recognizedRevenue (contractNumber: long, asOf: Date) : Money
calculateRevenueRecognitions (contractNumber long) : void
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Revenue
Product Contract Recognition
tvpe date signed
P 1 * | revenue 1 * | amount
date
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ZOBITIE, 2200 RIHI2 3 X VT AT S ¢ 1014, Contract D7:®
@ RevenueRecognition 251453570050 TH Y, 19 1 2%, Contract iZ Xk B3k
DEHSFERD E TICHRTEDIDERTEDTH o 7— ¥ N—AM#EICIE, Product M.
Contract fl. RevenueRecognition Bi® 3 2O F—7 Vi %,

CREATE TABLE products (ID int primary key, name varchar, type varchar)
CREATE TABLE contracts (ID int primary key, product int,
revenue decimal, dateSigned date)
CREATE TABLE revenueRecognitions (contract int, amount decimal,
recognizedOn date, PRIMARY KEY {contract, recognizedOn))

1 2HDOAZ Y7 ML, BEH EFTICREBTERHEAMT 2072, Zhid 2 >DBR
TITH 2 EMTE S, $3,. RevenueRecognitions 7— 7 IVINOBI 72BN, Kic
BOBITTEHINT 2,
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HHLTwB, = by x A EiZ#% find AV Y FEEHTHZENTE S,

class Gateway...

public ResultSet findRecognitionsFor (long contractID,
MfDate asof)} throws SQLException({
PreparedStatement stmt = db.prepareStatement
(findRecognitionsStatement) ;
stmt.setLong (1, contractID);
stmt.setDate(2, asof.toSglDate()};
ResultSet result = stmt.executeQuery();
return result;
}
private static final String findRecognitionsStatement =
"SELECT amount " +
" FROM revenueRecognitions " +
" WHERE contract = ? AND recognizedOn <= ?";
private Connection db;
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class RecognitionService...

public Money recognizedRevenue (long contractNumber, MfDate asOf) {
Money result = Money.dollars(0);
try {
ResultSet rs = db.findRecognitionsFor (contractNumber, asOf);
while (rs.next()) {
result = result.add(Money.dollars (rs.getBigDecimal
("amount"))) ;
}
return result;
} catch (SQLException e) {throw new ApplicationException (e);
}

CDEI BRIV TVEHETHNLE, AE) LORZ YT oRbYIL, SHEARTTS
HEEMB R SQL XML 25 2L b T& 5,

B4 Contract (32#) 12317 5 RevenueRecognition (YRISFH) DEHHTH. P
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class RecognitionService...

public void calculateRevenueRecognitions (long contractNumber) {
try {
ResultSet contracts = db.findContract (contractNumber) ;
contracts.next();
Money totalRevenue = Money.dollars
(contracts.getBigDecimal ("revenue®)) ;
MfDate recognitionDate = new MfDate(contracts.getDate
("dateSigned"));
String type = contracts.getString("type"):
if (type.equals({"S")){
Money[] allocation = totalRevenue.allocate(3);
db.insertRecognition
{contractNumber, allocation[0], recognitionDate);
db. insertRecognition
{contractNumber, allocation[1},
recognitionDate.addDays (60)) ;
db.insertRecognition



(contractNumber, allocation[2],
recognitionDate.addDays (90)) ;
} else if (type.equals{"W")){
db. insertRecognition (contractNumber, totalRevenue,
recognitionDate) ;
} else if (type.equals("D")) {
Money[] allocation = totalRevenue.allocate(3);
db.insertRecognition
(contractNumber, allocation[0], recognitionDate) ;
db. insertRecognition
(contractNumber, allocation(1l],
recognitionDate.addDays(30));
db.insertRecognition
(contractNumber, allocation[2],
recognitionDate.addDays (60)) ;
}
} catch (SQLException e) {throw new ApplicationException (e);
}
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class Gateway...

public ResultSet findContract (long contractID)
throws SQLException{
PreparedStatement stmt = db.prepareStatement
(findContractStatement) ;
stmt.setLong(l, contractlID);
ResultSet result = stmt.executeQuery();
return result;

private static final String findContractStatement =
"SELECT * " +
" FROM contracts ¢, products p " +
" WHERE ID = ? AND c¢.product = p.ID";
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class Gateway...

public void insertRecognition (long contractID, Money amount,
MfDate asof) throws SQLException {
PreparedStatement stmt = db.prepareStatement

{insertRecognitionStatement) ;

stmt.setLong(l, contractID);
stmt . setBigDecimal (2, amount.amount());
stmt.setDate (3, asof.toSglDate()); stmt.executeUpdate();

}

private static final String insertRecognitionStatement =
"INSERT INTO revenueRecognitions VALUES (?, ?, ?)";
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BAENZ &3, 22C. 2000 fEISHEIHOERIZ F LD TWAH & #iZ, Rebecca
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TRONZ Y — % B#$ 51213, &3TGang of Gour]#FHA TELRETH 5,
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924 | #] : RevenueRecognition (Java)

KA EBTFNEFIAT BBEOBRADOMAD 1 DI, FTEIVHRTEL LI Tk
FlERTIETH D, L L. YO TNEDLDIZKAL L ETFNOAPERTLE) S
Db TONEFHMTELDE, FHiL VAL 2oL & THD,

LaL, MATEBTERACETNEGERTLIHMZEL CFHITE 2T, Kk
EARDDOPIIEZ SNBLEL S, LIAoT, MY a AT ML E
& L[ U, RevenueRecognition DS Z L1235,
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class RevenueRecognition...

private Money amount;
private MfDate date;
public RevenueRecognition(Money amount, MfDate date) {
this.amount = amount;
this.date = date;
}
public Money getAmount () {
return amount;
}
boolean isRecognizableBy(MfDate asOf) {
return asOf.after(date) || asOf.equals(date);

ENFAFONREANFE AT & 20 OFE Tl Contract & RevenueRecognition
DEHED 7 5 AAEH SIS,

class Contract...

private List revenueRecognitions = new ArrayList();
public Money recognizedRevenue (MfDate asOf) {
Money result = Money.dollars({(0);
Iterator it = revenueRecognitions.iterator();
while (it.hasNext()) {
RevenueRecognition r = (RevenueRecognition) it.next();
if (r.isRecognizableBy{asOf))
result = result.add(r.getAmount());
}

return result;

FALEFNTEELTCRONDZ D, BEOIZFAPRL Y VY INVRI A7 THHE
T 2 HEThH Do COFETIE. +7 522 MEAITT 75 A CTHALIEZENT T2
FAME Y TANEELET 2 TR S BVEWVI R FLAZFISRITI LD DS, 7=
2L, SHICRELDAY M b, BEOR T TIMARBIMTE LD EI DLV -
DL DB ok &, FRMUOF TV 27 MO OREE B LEAMHTE S E X
i fifEAE T ND, MBNENGEF TV 2 s MRBECE SO THIHE, EHEHC
ZEDNTE, B2+ 7TV 27 MTOHESIBRRT 5,



Contract

revenue * 1 Product

whenSigned

calculateRecognitions (Contract)

recognizedRevenue (date) : Money

calculateRecognitions %
1 1
RecognitionStrategy
b
calculateRevenueRecognitions (Contract)

RevenueRecognition i E
amount: Money
date [
CompleteRecognitionStrategy

isRecognizableBy (date)

calculateRevenueRecognitions (Contract)

ThreeWayRecognitionStrategy

firstRecognitionOffset
secondRecognitionOffset

calculateRevenueRecognitions (Contract)

H93—FK X1 EFIAISZABNT S5 AR

ZM 5 RevenueRecognition 7 7Y =7 FORIFEERER L L. S DNSBF TV
7 hEVIEIHELIIRITL o ZOWE, FHELERIIRA TIAE V. Product %3
LTR 57 V—BIBNL WS ND, TOX FFFI—8% —[Gang of FourliZk ¢ 4%
NTVBF 7V 27 MERSY — 2T, BROBEE NS %7 7 ABBTHAGDEL L
ATE 5B, Product DFA » A% » Al RecognitionStrategy M 1 2D 4 YA ¥ » A L%
#35> T, RevenueRecognition ZFMET A2DICHHAT A TN T XL R IET B, 22
DR Br—AD7=8HIZ. 2 D0 RecognitionStrategy DY 727 5 AHHZTEN T W5,
I— FOREIXRD L 51275,

class Contract...

private Product product;
private Money revenue;
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private MfDate whenSigned;

private Long id;

public Contract (Product product, Money revenue, MfDate whenSigned) {
this.product = product;
this.revenue = revenue;
this.whenSigned = whenSigned;

class Product...

private String name;
private RecognitionStrategy recognitionStrategy:;
public Product (String name, RecognitionStrategy recognitionStrategy) {
this.name = name;
this.recognitionStrategy = recognitionStrategy:;
}
public static Product newWordProcessor (String name) {
return new Product (name, new CompleteRecognitionStrategy());
}
public static Product newSpreadsheet (String name) {
return new Product {name, new ThreeWayRecognitionStrategy
(60, 90));
}
public static Product newDatabase(String name) (
return new Product (name, new ThreeWayRecognitionStrategy
(30, 60));

class RecognitionStrategy...
abstract void calculateRevenueRecognitions (Contract contract);
class CompleteRecognitionStrategy...
void calculateRevenueRecognitions (Contract contract) {
contract .addRevenueRecognition (new RevenueRecognition
{contract.getRevenue(), contract.getWhenSigned()));
class ThreeWayRecognitionStrategy...
private int firstRecognitionOffset;

private int secondRecognitionOffset;
public ThreeWayRecognitionStrategy



(int firstRecognitionOffset, int secondRecognitionOffset)

this. firstRecognitionOffset = firstRecognitionOffset;
this.secondRecognitionOffset = secondRecognitionOffset;
}
void calculateRevenueRecognitions(Contract contract) {
Money (] allocation = contract.getRevenue().allocate(3);
contract.addRevenueRecognition (new RevenueRecognition
(allocation(0], contract.getWhenSigned()));
contract .addRevenueRecognition (new RevenueRecognition
(allocation(l], contract.getWhenSigned().addDays
(firstRecognitionOffset)));
contract .addRevenueRecognition (new RevenueRecognition
(allocation[2], contract.getWhenSigned().addDays
(secondRecognitionOffset)));

ANFFI—ORERMHER, 7TV =2 a Y RIRTEDTI IR, v b, BHE
NIRE TS 5 20 ) i TCH B, Hi7-%4 RevenueRecognition 7V I) X4 % Eh13
HrnwHz lid, #7753 A%EHR L, calculateRevenueRecognitions XV v K%
F—=N=F54 F$B2Lilhb, TTV =Y 3 v DT NT) XADWwD TN EPIRT B,
MHICITA D LT NTH S,

Product 2B L7256, #NUTHA LTI FV—F 7 V=7 MIERSEE IV, kit
FA = FORTFoT 5,

class Tester...
private Product word = Product.newWordProcessor ("Thinking Word");

private Product calc = Product.newSpreadsheet ("Thinking Calc");
private Product db = Product.newDatabase("Thinking DB");

—ETRTEELY b7y 7LTLE R FRSNBIEDOFEITIE Strategy 77
BT B HE LR b,

class Contract...

public void calculateRecognitions{) {
product .calculateRevenueRecognitions (this);
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class Product...

void calculateRevenueRecognitions (Contract contract) {
recognitionStrategy.calculateRevenueRecognitions (contract);

}

ATVl bHHF TV s PALEBINHEET AA TV 2 7 MEROBMHICL Y, B
HEVIIBICRDBLTCNEF TV 27 MALEEIT B UL ) 02 FEOR
HHCDEL BRUT DI ENTEL, ZORBRICEREHMENEFA TRV LdD
b RENADIER, #EH R b T F Y —T Product ZEKT BT ) TXTH
CODENMEEINDE, TVT) AMEHHU/ SRR & 5125, BUOBROSLM:
HMEDHEHE. FAAETIEETHELTCNBEFR %, BiGHI ATV 7 M
ERAKIEEREINEDIOTH S, THICLY, BEHERITVIT) X L0 o4 TV 27 M
OERICBITTAZ LIl B, UV v 2T 0BITE. YRATFLADRR B THEHSH
BEILAY T2 ODBFEFBHSINI LS, DL BIBEEHRHOT VY LG, 2D
BEDF T2 bRy FT—F W) LW TES,
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122222,

Contract

CalculateRecognitions (ID) -

Product

e
———
-

GetProductType (ID) e

RevenueRecognition e

Insert (ID, amount, date)
RecognizedRevenue (contractiD, date)
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T OPHEEITI) TLHTELDT, ZOHHAIFEN LRI DE 2B,

RAALETFNHIRZBBED 1 DI, V=2 aFAhF—FIR—AEDL V¥ 7 2—2R
BhHb, TOPFETIZVTHW) L—Ya FATF—FR—2%BHL TV 5, FOHE,
T= I N=APoDTF— DR UANIMY LTI ST I Y IHRLELLIPEEANDH Y. 2
DORGBT— I FHEERTHI LIS,
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YaTvy 2 BMEL, 7IADLIODL Y AY Y AZIZF—F 0 L TR A K0T
ENEINL, RASETIEDTLRECE, %L D Order BHAWE. KALEF
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new (theDataSet)
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BbDHbo AVAFYADA) v ME, 7 1) —OFER R LBHEOLI—-FEy TF—T
WED2—-WEPHHLTELHTH D, Z0H%, 1 Y AY Y A%flioTlLa—FEy FRD
TRBIETE D, A YV AY V RASHRDMEH WTHEIC T 5 DT, #H O Contract (235 5
WEBILTAED Contract EV a—VEER T2 ELTES,

F—=TIWET2—ITid, 72) =% 772 M)AV FELTEHELIENTE S,
T—TWTF—=F5— b 721 % ) L) HEDLHBH ZO%E, EEPNICRERT—
TVF =BT =R DA FREAHZZXLIHETNTCLEI LR D, —F, ®Bib
F=FV—APODTF—=2IIR LTI 20F=TVET 2a—2 iz LI 2) v b
Hho F—=F V=AM LTREREBTF=TNT =25 = b1 HibNENLTH S,

F=TNTF =85 = ) A2 HRTHEE. 77V r—2a v idEdF5T—INTF—445—
Pz %fEoTLA—FEY MIOF—5%FL®5, KIZ, LO—FNEy bEHIEICLE
F—=TWED 2a—NEERT 2. BROT—TIVED 2—Ih 6DHBIEFHODLELEED.
FRLLa—Kty brolElT 52 W TE D, ERLAF—TNEY 2—I1E, LO—F
ty PETEIRART Yy 7 2¥TL, BESNALA—FEY METLEYF—2a K
LTERLAY, 7T NERBT L7402y NCEBELINVTEDL LT B,

" table dat
presentation ﬁi database table module

request data T

find : :
|

select
record set J_' L—l
- )

apply domain logic (record set)

record set : }
<< - T
update |
{modified record set)

|
|
|
validate (modified record set)

|

|

|

|

|

|

|

|

|

|

|

T 1 t
| | T

update (modified record set) |

1 update | |

L |

|
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T4y M, La—FEy MY L= a b F— s R— AR LEER:OP, F—
TWED 2—IH@hTF— 5 28 L0 HETE LYV, GUI TOMBIER. 7—4
v MIBUHRERRD - DI TF—TIWEY 2—IUR- Th S, F— ¥ N—ARMES NS,
CDATANDAY v D1 DI, F—IR=AfTPRLTHAEYAICLA=FEY b
FHEELTCTF—TIVED 2—-IETAPTEL L) B H 5,

Y —VRIZTF—TNHEDNRTHB LI, F—=FR—AAD 1 2OF—TNIH LT

WEWIDITTII 2V, — I ERE Y 2 —RZ0MD s ) —TLF—TIWEV 2 —
ML DDE 25, EBE F—TIVEY 2—IbOHi#IE, F— I RX—ARADOTF— T VHE
BEOH, Ca—Rr2)—LELEDLT T r— a Y CHRBSNBFET — 7 MK
FLZbDE R STV,

932 | EATE213I7

F=TWET 2L, BLALYT—TMRNOT— 5 2 RX—RIIL7=bDLROT, L
aA—Fty b2l TF—TVERDT— 72T 7 A LTV AEAIHE) DI,k o
TWBEER D, T F— oSN T— FOIRIROAB L TWDEOT, 7— s~
DT 7 ERAFESTELIANT S Y INRIDIITHRETH 5,

72720, F=TWNED 2—IVTik. SR O Yy 7 BT A TV 2 7 FAROM
N —3 B oA\ 4 VA5 Y AMTOEBENLRNREEL I LETEY, Y E—
T4 XLL) ELBIEELRV, 2F Y, BML N AL 0Py 2 TR FALEFIDT
AWML TVAEN) T LR b, RO Ty 722 5 KA L BT IVOBREEZIS A
WM BT — T NABROF — ¥ i L IBISHETE BT —TIVED 2—-VOFHEHZI
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J54TLA=REME) FALETNOHHPEL T8, AL ETIVETY
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Y 3 Y OFOMOEGHS TEDF— T NEMOF— ¥ ik E R— AL TV BEETH 5o
Java B CTF—TINET 2 =N FIZLALRMTRVDIIZ DD TH S, LAIL, 7
By bASh o SRR NS L5 iChUE. SRR EDLL L Lk,

CHETHIZLAZIONRY — v 2ffio ik b A% Biid. Microsoft COM Dkt Tdh %o
COM (BXUENET) Tid, LO—FEy b7 7N r—va Y NOF—5 OFELR)RY
FIZHRSTWS, La—FEy MIULIKHET I ENTE, 77— 2R TIV1 2y
M & o TIH#AFR &N S, Microsoft ® ADO 74 77k, Yb—athiF—%iC
La—Fty FELTTZERALRTWASZZLZIRMEL TWD, ZORRTT—TILE
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933 |l : F—JIEY 1—NTh RevenueRecognition (C#)

. CCTHUCRIETDO N AL YEF) ¥ 739 — 7 Cflifll L7z RevenueRecognition ®
BIVBH S B0 SENITF—TWET 2—NEFHT S, MHLCBEELTEI S, ST
&, Product DU & o TV— AR ZHETD Order ? RevenueRecognition %
AHTBILTHE, TOFTIE, 7—70, Kil, 7—F~X—2D Product & IR
LBN—DEHESN TS,

F=TNET 12—, HEEDOT— 5 AF—<%&R—RZ LTV, @EIIYL—
YaFtWTF—FEFNTHS (L, XML EFABULS e HECHERIShL 512
h5hbLhiv), TITR 96D L—YaFrVAFx—< T2,

IOTF—7EMBT B FRE, ERNBIEFEALRUERIZLoTHT, F—7 ATk
120F=TNET 2= FAHPBEENT WS, NET 7—FF7F ¥ Tld, ¥—5%
Ty bEAT Vs A T R—REEEAE) LTCERTODELR B, OF Y, F—%
ty P ETEET A7 I A%ERT 5L V) DRBII AR - TWD, EF—TWNET 2—IL
I S3ART =T —TNDF—=F AR efHsTnb, Zhid, F—7ty NAOF—T I
WCHETAHNET VAT LY TATHD, 7— 7 VEA BRI, TRTOF—TILE
Ta—UHBL TV ADTLS VY A=IN—=421 FTHfibh T3,

class TableModule...
protected DataTable table;
protected TableModule(DataSet ds, String tableName) {

table = ds.Tables[tableName];
}

YT FRXRAVAMT 75k ELWF—TNVETA—NN—2F AV AT 7 ¥ %0
H9

class Contract...

public Contract (DataSet ds) : base (ds, "Contracts") {}
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«table» «table»
«table» Contracts Revenue
Products Recognitions
1D: Number
ID: Number whenSigned: Date 1D: Number
Name: String Amount: Number an-.\oum- Number
Type: String date: Date

X 9.6 — RevenueRecognition B7 — AX—ZXA%—7

INT. F=TNED 2=IDIAVA LTI FIF—5Ey bRETHETITHLVWT—T
WET 1—WAEETE B L H Ik 5B,

contract = new Contract(dataset);

ADONET OH 1 K54 vickad, %ty 2T 53— FidF—7TIE
yl"]l’ﬁ‘%l‘%%ﬁéﬂéo

BRLDIZ. FEDTIL4 Y F—TF— ¥ T —TIVHOFEMITILCEA VT2
"1“—'5‘2560

class Contract...

public DataRow this [long key] {

get {
String filter = String.Format("ID = {0} , key);
return table.Select(filter) [0];
}

BAOBEE T, Contract ® RevenueRecognition Z3FH L. Thilk D
RevenueRecognitions 7— 7 V% BT %, ik S sid. Product DEFIC L > TE
3o ZODIEBE L. EIC Contracts T— TN HHDF— 5 Zflio T AMDT, Contract
7 GRAY v FEEINT %o

class Contract...

public void CalculateRecognitions (long contractID) {
DataRow contractRow = this[contractID];
Decimal amount = {Decimal)contractRow("amount"];
RevermeRecognition rr = new RevermeRecognition (table.DataSet);



Product prod = new Product (table.DataSet) ;

long prodID = GetProductId({contractID);

if (prod.GetProductType (prodID) == ProductType.WP) {
rr.Insert (contractID, amount, (DateTime)

GetWhenSigned (contractID));

} else if (prod.GetProductType(prodID) == ProductType.SS) {
Decimal[] allocation = allocate(amount,3);
rr.Insert (contractID, allocation[0], (DateTime)

GetWhenSigned (contractID)) ;
rr.Insert (contractID, allocation[l], (DateTime)
GetWhenSigned (contractID) .AddDays (60));
rr.Insert (contractID, allocation[2], (DateTime)
GetWhenSigned (contractID) .AddDays (90)) ;

} else if (prod.GetProductType (prodID) == ProductType.DB) (
Decimal([]) allocation = allocate(amount,3);
rr.Insert (contractID, allocation([0], (DateTime)

GetWhenSigned (contractID)) ;
rr.Insert (contractID, allocation[l], (DateTime)
GetWhenSigned (contractID) .AddDays (30)) ;
rr.Insert (contractID, allocation(2], (DateTime)
GetWhenSigned (contractID) .AddDays (60) ) ;
} else throw new Exception("invalid product id");
}
private Decimal({] allocate(Decimal amount, int by) {

Decimal lowResult = amount / by;

lowResult = Decimal.Round(lowResult,?2);

Decimal highResult = lowResult + 0.01lm;

Decimal [] results = new Decimal [by];

int remainder = (int) amount % by:

for (int i = 0; i < remainder; i++) results[i] = highResult;

for (int i = remainder; i < by; i++) results[i] = lowResult;

return results;

WX TR—2MEI A, NYT—2 3 L EFHEE201C. 2Tl Decimal 2{io7:
FlIZ/RLTW5B, FINHTAY Y Fid, Y2—THALTWELDEHTVS,

KT, D7 IFRAETERSNTVEVL OPDWRBF\ALEL L5,
Product (%) 3% 4 7% M58 5LEIHSH. Product (BH) HD enum MBS
FT=T WMo THRTE B,

public enum ProductType {WP, SS, DB};

W
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class Product...

public ProductType GetProductType (long id) {
String typeCocde = (String) this[id]["type"];
return (ProductType) Emum.Parse(typeof (ProductType), typeCode);

GetProductType l&. F— ¥ F—TNVADTF—=5 % TEMLLTwD, hTEMEET
RTHDF—=ZFNR L TT D%, Fh & b Contract DEEND & H ICEHET 7 AT 5H
oW TI, BRI ND, —BIICH TP R ENTWEH, TRV AT A
DEFEIREWHDPOF—F £y MIEET 7L AT L) BHEFHHRICL T b7-08
EHVOTHALRV, F—F1y UL RICBHIT 2B, 7 7 bidfrbiv,
L7=ho T, F7 7 L ABEEIE. XFFD Product FE~OEE L L OB LET
TWERD, FENTII RV,

L) 12X THNTEBELWI LN DS, FhIL I TREEEShTWRWT—%
ty FefioTnBlnHI s, EL DTy b7+ —AT—HRHLEPLTHB, H
% NET DLodh tREEShAF— 7ty FEEIREZLEHIERL DD,

b9 1 2oEind iEHE VL, F7-7% RevenueRecognition L I— FOIEATH %,

class RevenueRecognition...

public long Insert (long contractID, Decimal amount,
DateTime date) {
DataRow newRow = table.NewRow();
long id = GetNextID{); newRow["ID"] = id;
newRow|[ "contractID"] = contractID;
newRow [ "amount"] = amount;
newRow|["date"]= String.Format ("{0:s}", date);
table.Rows.Add (newRow) ; return id;

F— DA TEMLET) 72D THL, T—FOEDEBLEH DI, 2OV Y F
BRI EhTw5,

2 DHOMEIZ, FrE® AT Contract (32#) @ RevenueRecognition Z /&35 &
W bDTHB, it RevenueRecognitions 7— 7V %{#) DT, RevenueRecognition
25 ATAYy FEEHL 5,



class RevenueRecognition...

public Decimal RecognizedRevenue (long contractID,

DateTime asOf) {

String filter = String.Format(“ContractID = {0} AND
date <= #{1:d}#", contractID,asOf);

DataRow[] rows = table.Select(filter);

Decimal result = Om;

foreach (DataRow row in rows) {
result += (Decimal)row(["amount"];

}

return result;

EREO—#Tid. where A% EHL., BT 57— F—7VDH 7Ly P 2BIRTE
% ADONET O#FEZZRINIEA L Tw b, EBB. SSICHY) TIFTHEHEEES =
EHTEB,

class RevenueRecognition...

public Decimal RecognizedRevenue2 (long contractID,
DateTime asOf) ({
String filter = String.Format{"ContractID = {0} AND
date <= #{1:d}#", contractID,asOf);
String computeExpression = "sum(amount)";
Object sum = table.Compute (computeExpression, filter);
return (sum is System.DBNull) ? 0 : (Decimal) sum;
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(by Randy Stafford)

Y=—EADL AV ET IV Ir—aDEREEFET D, V—EXRFIBTE 2%
oy NEEFEL. FIRECHT 37 TVS -3 DL AR REFERTIHNTH B,

User
Interfaces

Service Layer

Domain Model

Data Source
Layer

RecognitionService

IV F—=TFAXT TN r—2ar Tk L TWEF—FREELTWwHa Ty 7i
SLCRLRIEEHDA V9 T2 —AENBELT D, 72z, F—pu—F—, 2—H4 >
F7x—A, HMEF— b T4 L THbH, BMIRLBH, 1 9 T72—Xik, 7=~
DT A EBRFREVRRAT Y v 7OFEFILIZBWTT 7Y r—Ya yebm L 7ML
M ZLELTEYADH D, ZOMEIEHIL. RO V—RAZEF LM b7 Vs
YRTI Y a VT AEBDOVAR Y ADHELEHEL LD R LI b H B, HELE
HOyy 2 %84 7 72— ARTESNCZ Y 2— FLEBEA. 2 OBEEFELTLE D,

Y—=EZXLLViE, 775 — 3 o5 Cockburn PloPl& FIHITE 8 fF Ly b
PG4T ILAXEDA VT T 2= RE WS BEPSEHEL TS, —EALIVIRT
FUYr—2ayDEIRATTy 2 A TILL, FFUFESZ T a r 2L, B0k
HIZBIT B VAR A RET 5,
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Y—EALIYiE. FROMEEZBETLI LR, W OPDRELFETERET LS
ENTE D, EEFEZEORNE, Y—EXLMYA4 V5 72— RHTHHEHEOH D BTUS
BNnTw3, SFHOEEFELBNTHEIC,. PLEREHNT 2,0

9.4.1.1 m £ %207 v VOB

cSH92a A7 YTRRRAL L EFIVAR, Y—EXLLYLETR ROV v Y
KT 585 — D1 DThbH, OO THRIBEDOEEL, ¥VFRRRY v ]| %25
HIHETAEIN D B, 1 2, MEHIMBE F A4 >~ (Contract @ RevenueRecognition
#HMTERAISTI-RY) S [FA4 0Py o] T b 120k 77) 45—
¥ a3 Y OFtEHCockburn UC] (RevenueRecognition E4112451F % Contract HHZE Dl
HMRT7 TV r—2aryOfeikl) #8%) [TV r—varady s ]| Thb, 77
r—vavadyzid [7—r7ua—udys] EHENEIELHDH [T—270—]
DDV TIRAICL > TERS N5,

RALETIE, FAL udy 70BEHERTL L W) HEMERDBRENY— %
fHo THMEEZERTHLVIET, PI2HI2aR7UTMEDbIFELVE SRS,
L2l 7705 =330V 2 &8l FAL ATV V2 FRAICANS Z LI,
WS OPDEFE L RWIHEZBL Ll b%be 3 FAA ATV 27 I FADT
PV r—vaBEDOUY Y 7 EFEEL, TV r—a YEEDNy r— IR A L,
TN r—% a YETORABEONRENET T 2. KiZ, MAOHEOuY Yy 7 2R
SAMICRIESELE, PELENLT—7 70—V =GB EDT ) r—Yarady
7 OHEENHELL 2D, TRHOEEANS, Y—EAL AV TIISHLEROY A R0
Ty 2 ERBIOV A VISHMARIR, LA XEOFEDOAY v FEFISHL, MR FA( >
ATV VI FRET I =Y a YICTHEIRTE S X527 5,

94.1.2 m E=RNYT—- 3>
2ODEARMBRERNY - a VZid, FAL Y7 79— FRFREEREAZ VT F
Hihid b, KALL 77—~ RKFRETIE, Y —EALAIVERXLEFNVLEOH T 7
F—Foty P LTEESNS, 77— F2EETL7 AR EVRRTY vy Zid~
PEHEINTVEV, EVRRTY 9 ZIZTRTRAMEFINI L > TEE SIS, Hin
Z7H— Nt BRBIUZIFA 7Y ML AXYRT TV r—2a y ERHEERET) 7200
BB ERET 5. TSP —EALIYORHTH S,
BEXZVUTNFEETR, Buw7 5 2ARELTY—EALSvPERESh, 77) 57—
Yara¥y ZIIEBEREINLY, FAL 0l y 23T EMEENIFAL V25 R
CEEshD, Y—EZALIYDI 547 7 MHFIHTESHREEIR S ) 7P E LTHEES
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ARET TV r—vay [H—ER] 2T, ZHIZBRORFIC [H—ER] »¥4HL
HEOY—CATIE— B L DD TH b, Y—EALIVEIINLEDT T r—3a r¥—
A7 G R L > TR SN, LAVYRA—N—2LT,HET L, SHII—EDN—Ndt
WRIES B EHET 5,

9413 m YE—-BMICTEINEHLTD

YP—EALLVIFADL V5 T7x2—RE 7FAT Y PLAYHFIATERT7 ) r—
Va vty FRESTAHOT, HOHEICR->TWb, 4 V7 72— A0REFLRS
&, B=EZXL Y7 5 A3 E— MERELISE LD DI 5,

LAl VE—MEOHLIZIZF 7Y 27 bOSEERD L) iEddEy, —EXL
YDAV Y F¥ T3 F v 2T —4FRA TV 19 MCHRZ 5 X 51275103, FL%:80
TEEDPVEL 25720, EELEEBRTELR Y, JC SR RAMETIVEEHLE
F2—Rr—2AHOBELRER UL BH 5B 6 ThHs, DML, EETHE
TbdHb, BZEOLLL ATV M) L—YaFivey EXIORIZaR M2 EEERE
¥THHLEEL D ATV 20 bFYA Y OE—8HI P95 ) 2ENRVTIZLVY

9. O—hIVTHOPHTIENTE, AV FUTRF YBR[, 07V 22 PAT
MBTXEY—EAL L VY»0ihDH I E2HRT D, VE— MET FRHI) LB
2RET, VE=RF77Y—FEYP—EAL S VLB, —EXLIYET7IV2s
IC)E— MM V72— AEETHILIZEDHAINT 5. T 75— 3 VA Web X—
AD UL % Web H—EAR—ZADHET — T2 4 ZHZATWASLE, €V RATYy
Y= IR—TR Web - ALY DESNATOLATETLRL TRELRVEN
IRE NHHBHDITTIE. FE, B UFHNICEET 57T, IR 28I
THI L%, RGN EETROVAR Y ARHEERHT S W TE D,

9.4.1.4 m H—E X LIRMEORE

H—EX L A VER CUELRREOHE IV > THIETH L, Thbidk, —EXLAS
VI FGAT YV bDZ—XZE > THRESNED, BRIEELRDLD GHOLOTHLHB) i
I—HFA Y FTx—Al D, 2—HFL VT T2—Ri& TIIDBTT)r—3 a vV CET
LoV —R 7 =R HH— b 55 LHIREENTWBEOT, Y—EXL A VIREDNE
BL—=RAr—REFNET TV r—2 a VEABRDL—HAL ¥ 5 72— Ah LI HXETH
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WEIENERFL, T8 —=TIFA X7 TN r—2arDLI—Ar—A0% ik, FA{>
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S LI — R —ARETTHEVI TN r— a3 VOFEREETH 5, T4
BFINCLTH, 7FVr—va iZBFB AL 237V 27 oK. B, BRI,
DL —HFRMMOFHET TV r— a Y \OBENELEL TS, Y—EXLAWREIZL -
THEEICHEE, ETLEL TR 6RV,

Y—EAL A VYOMBILEREL T Wl 28E% 7 V— 7L 200 chhL &
WDEDS, SOOI TICBIT AR LREE L, BBk - AT 1 v 7 AIH
Xigwy, ETHNERT IV r—3ay Tk 77075 —3a v Z00OD4HEHO 1D
DOWMBALZZT T DL EHH 5. ROBERTIE, KELRT ) r—va v idnl 250
[T AFL) ICFHEN, ZRERBET—FF7F ¥ L YORBEEEH AN
WoldDeEATVS, TOHA, 1 2OF T I AT A1 DOMBLEFE 4, &Rid
BT VRATRIERAEZDDIZTZ2OH4FE Ly, ZOMOWREEEL LTIE, FAA €57
WADERN—=F 42 a3 VAT VAT ADON—F 4 ¥ a v LR D56, KL 2%
1t Bl : contractsService. ProductsService) R, Lo/ 7T 7V 4r—3 a vy OIRLHW
DERN B AL £ 5o

Java TOHRE

FXA 27 7%= FRELIMER 2 Y 7 FREOWTIROBETH, Y—EZL
1427 FRAFPOJO F/23AF— LAty ¥ a s Bean & LTEET LI &N
TEB, CZTOML—FF7i3, FRAIOEGME bS5 V7 2 a VNS
SR B, POJO 12 ETTA7:DICEIB I v 7+ NICEET ALERRVD
TTFA M 5DIEMHETHEH. POJO 4—EAL 1Y G827 EH LIS~
Hr ¥ a r—ERHARLDIIRETH 5, I, VY—EAHTOROHL
WTIRAEEL V. —FDE]BL. 27 HFEAMINT ¥ 7 v a VRORE
MRENIIER TVEA. 7R PRETTIRI VT FPICHBA LR Cldh bl
Ve EHHTHEFE BRI,

b, $—EXL 1Y% J2EE CHEATAEIE. EJB 20 A7—FL Aty
YavBean 2k Y u—p N4 ¥ 72— A%@HTS. T3 |ERZ) T
FHEIZEY POJO FAL TV b7 FRACTEREE S, EJBICX DR
NEGHaryFFERINS v HF 2 arhHbNT, AF— ML ALYV a v
Bean 2flio TH—EXL A ¥ 2 EET IO, ETHEL b DERS, T/,
EJB 20 CEHLIzu—Hh N A ¥ 7x2—R2L Y, —EXLS1¥TRALRLTT
Yo7 bOSEEERE BT CiEHD T oYy T a r PR ETTE S,

Java B LT 1 2fh TEBE I edh b, H—EALSvE J2EE /8
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¥ — Ok [Alur et al] & [Marinescu] A SN TWB Yy arIrH—F
DIy — 2 EDENTH D, ®vvalTr¥—FKid, V7154 Bean (23§
HYE—MEFH LIPS T ELIEICL B3T3 —7  AETOREBEZ RX— R
LTWwh, Lo T. 77— FLrF 151 Bean 2% ¥ 3> Bean & itk
LTw5b, —HDY—EZXLI¥id, BEORGLIREMS I L TEEEHICE
FIHEZEOALZLER-RAIILTWS, THE, BELRT—F T F v /37—
YChbH, Y—ERAL A ¥ICHHE %5 2 /- Application Boundary /84 — >
[Cockburn PloP]id. EJB £ D b 34EDHNIBH L TB, Bviar7rH—F
LRI —ERL AV LEEMD LGS, BUEQBHIRRBRCIRROML A
ARLTWB LS, RILHDTIERV,

Q42 | ERTZ2C13IVY

Y—EZALLYDRAY) v NI, s FAT7 Y MAFIATEBLT 75— a v OIED
Bty PR ERTLE, BLUBMECOT I 54— a VDVARY AZRETH LD
HThd, VARZAZE BEOIS V¥ 7 L a ) V—RICEdoT, Lo L
SNBUENBHLET ) r—Yaradyrbaind, 29, €VRRARY Y 7 THED
DI FAT Y VR LET 7V r—a DN v a v ) V—R%E&D
2—RT—=ATOEHRR VAR ATIE, Y—EXLAYZa 7RIS v Fravd
—HCBTDIRBUII R o722 b ThH S, FFMT—F 77 F v THRETH 5,0

WOEI RETHRVPE, WEBBIZEI OGNS, 7T r—YarD¥yrRudy
I (=L VI T2—RARE) 1RO FAT ¥ ML, 2—-A5—ADL A
RYAIINVF b T HI 2 a v ) V—ADEEL T RWHARR, Y—EXL S/ VIEFRE
Thro COHE, N—Vartu—5%foT, bTy¥7 Y a yOFFHIHCL AR
ADRBELFROWER T — 5V — AV A VY DEERBE LR EZIT) TN TE D,

LA L, BIEEDIZ G4 TV bPRL—AF—ADV AR RIZBIIBHD T V¥ 5
av ) V—ADEZIMTELL, TP OY—EXL AV THRET L2 id SR <Hh %,
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Y—EZALAVICHLTIZNIEIEL L OEFANDH - 2blF Tk v, EALoPlIL
Alistair Cockburn @ Application Boundary #¥% — ¥[Cockburn PloP]C#H 5%, Y E—
FTHEZ— EAIZBI L Tld, [Alpert, et al]CHB AF AIZBIT S 7 79— FORENC
DWTHAL TS, Thz, [Alur et al]&[Marinescul®tvy a7 7% —FD7L
Yri—a v EHBHE LTAS LHIAV, Y—EXLA VIRENTRET 2 LEDDH S



TV —a ORECHLTIE, 21— —2A%E5 %D Contract & LT
Cockburn 23 L TV 5[Cockburn UCIASKEIRID. NHEPSICBII BN 2 759
v FDY 77 LA, Fusion iE#z &5 [V A7 L384E] [Coleman et al] OFE#KT
H5bo

944 | #fl : RevenueRecognition (Java)

SITRMNSH I R UTRNERALETFIO/NY — 2 L L Revenue
Recognition f% 5| X Hi&flio T, Y—EXLAVEFHLTEDLHICLTT Y 7r—
YaraVyriiEhl, Y—EXALAVYRETONAL 2 0dy 7 2 FHETHDERNT
bo SITIMERZ ) 7P FEEZMAL. £33 POJO %, RICE]JB TH—EXL 1Y
2 EET D,

FEVAM—=Ya v EERIIHIZoT. YFVARIERLTHL2PDT ) r—o 3
YaYVy I EEDTVE, TV 5= a vDI—Ar—ADREEEZTHE D,
Contract @ RevenueRecognition 2555 8 NBS, 7SV r—2a U BEDA XY PO
WHIZ S A — IV THE E N7 Contract HEFIIHY, Xy —VRADI FLo 2T %
flioTAyE—YEBITL., ZOMDHET 7)) r— 3 VBT S E VB TRET S
VDD %o

¥TRSHI 3R YT bOFIO RecognitionService 7 S AEZEERLTL A+
A=N=FALTEPRL, AKOPDF = Iz A2E>TT TV r—Yaruly sk
T+ 5. 77 ABNIH 9.7 DX )27 B, RecognitionService idH—EZXL X7 71) 4 —
Yaryh—ERADOPOJO EHE LD, AV FZ7T 7N r—2a Y OBRCTHATES 2
DOEEEREL T 5,

RecognitionService 7 7 AN AV v FIZEDT 7)) r—Yarayy s &itdl. F
AL AT IDEDDORAL ATV 27 b FA (KALETNOENLD) 5Tk
$ 50

public class ApplicationService {
protected EmaillGateway getEmailGateway() {
//return an instance of EmailGateway
}
protected IntegrationGateway getIntegrationGateway () {
//return an instance of IntegrationGateway
}
}
public interface EmailGateway {
void sendEmailMessage(String toAddress, String subject,
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ApplicationService

«interface»
EmailGateway

+getEmailGateway() : EmailGateway

+sendEmailMessage(in toAddress : String, in subject : String, in body : String) : void

+getintegationGateway() : IntegrationGateway

I
|
«Uses» !
|
|

«interface»
IntegrationGateway

+publishRevenueRecognitionCalculation(in contract : Contract) : void

RecognitionService

+calculateRevenueRecognitions(in contractNumber : long) : void
+recognizedRevenue(in contractNumber : long, in asOf : Date) : Money

9.7 — RecognitionService POJO VS A4 1 75 A



String body)
}
public interface IntegrationGateway {
void publishRevenueRecognitionCalculation{Contract contract);
}
public class RecognitionService
extends ApplicationService (
public void calculateRevenueRecognitions (long
contractNumber) {
Contract contract = Contract.readForUpdate (contractMumber);
contract.calculateRecognitions();
getEmailGateway () . sendEmailMessage (
contract .getAdministratorEmailAddress (),
"RE: Contract #" + contractNumber,
contract + " has had revenue recognitions calculated.");
getIntegrationGateway () .publishRevenueRecognitionCalculation
{contract) ;

public Money recognizedRevenue(long contractNumber,

Date asOf) {
return Contract.read(contractNumber) . recognizedRevenue
(asOf) ;

FUIZERID S TN Tw v, Contract 7 7 ANTF—F V—AV A Y h L8 HUFET
Contract ZFHAWMBHHA Y v FHPEEEINRTWE LW BT THITHE, AV v FD1
DidFEAaI - 72 Contract B §5 2 L 2 BRI L7-&M2FHL, TROTFT—F7y/N—%
Ao T Vs b7l 2y MATT—ITRETED LI o TS,

b s T a AHIECET 25D SO TIIET S, calculateRevenueRecogni-
tions() AV v Fid, FEMICIENT V2 ¥ a YR DOTHD, Thiud, EITPITKEE
f9 Contract # 7Y = 7 b7#%RevenueRecognition DEIIZ &L DIEIE SN, A v E—TUH
AyE—JHAOI FUYI 2 7HAOFa—ICARbOh, BFA-NVAvE—-Ih%EShS
T RBENETHE, TNEDLAF Y RG, LTERICAHESAZLEND S,
Contract DEEAKBMN 2 DI Shahoa, BFA—NVOREERLMBOT ) r—
Y avADRXy =V ORTI TRV ILTH S,

J2EE 79y }74—ATik. bFUH2vas)V—RfE3RF— P LREY T a
Bean & LC7 7V r—YaryH—¥R (BLUOF—bozq) 2FEETHILT E]B2
YTHEHBE T N Y a R ERIEHIENTES, K981k, EJB 20 u—A A
VI T7x—ARE [EVFRAAL V&7 2—R] BiE%H) RecognitionService NEHED 7 5
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«interface»
RecognitionService

«interface» «interface»
javax.ejb.EJBLocalObject| [javax.ejb.SessionBean

+calculateRevenueRecognitions(in contractiNumber : long) : void

+recognizedRevenue(in contraciNumber : long, in asOf : Date) : Money

/N

T o

ApplicationServiceBeanlmpl

«interface»

RecognitionServiceBean

+getEmailService() : EmailService

+getintegationService() : IntegrationService

t
|
|
I
|
|
|
|
I
|
|
|
|
t
!
I
|
|
|
1

T

RecognitionServiceBeanimpl

+calculateRevenueRecognitions(in contractNumber : long) : void
+recognizedRevenue(in contractNumber : long, in asOf : Date) : Money

[¥ 9.8 —— RecognitionService EJB 7 5 241 F 55 4



ATFAT I T LERLT VD, TOEETHULAVZA=N=24THEDRTHED, h
ZEIBTIZ7 75— a BEAV Y FIZHA, bean EEZ FAA Yy FOF7 4+ b
AR 5T Do EmailGateway & IntegrationGateway 1 v ¥ 7 . — A b EFNFh
DAF—FLAty ¥y arBean LT [EVRRL 8T 2—R] ThbEEETIL
PHLL T UH 7 v a OB calculateRevenueRecognitions & sendEmailMessage, 4L
{Z publishRevenueRecognitionCalculation AV v F& b5 V¥ 2 L a v Wik dbnE LT
BEEThEHEohsZ il b, POJO #lH & D RecognitionService 2 Z N F F
RecognitionServiceBeanImpl {272 50

COBITHEELDIE, Y—EALAVYIREDO IS v HF 22 a VDLV ARV AT S
DIZBERA I YT FAL v F T V27 b2 5ADOWMER2FE-TWRETH D,
calculateRevenueRecognitions AV v Fix, 77V 75— a v DL—Ar—ATHLELRL
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AVF T2V I2SRET T r—vavBEADOYy 2iIZEEShEE (FLTTTY
F=vaHEFOT— b AIKAFTEEE), T r— a YVRITOHABEEIKT
b INLET7Vr—2a D WLDHLBEF AL X O—EEEFNMETHRETH
Bo S, 77V —varDFRTDLI—Ar —AREEZZERLTVEbITTlERV,
RS, 77V r—varady s wZORMETORDIZ (F—F V=XV AL Y Tidiwv)
[EfE] VAXICAhA TSI, LA VYOEEOEER (L2, 7—r70—x Y
YERMHT AR E) BERICE B,

LYE—TGAXT TN r—2a ilBifsady 7 LA YOERILIY -2 ThHo
B—ERL AV RZVTTFA YT RAL VATV s b7 5 RARMBEDE, Wh
DBY LRI EEHTESLIIIILTD, Y—EALSVDOEKICB T, SF&F
RNNVIZ—arPBdhb, I zid, FAL 77— FRREA2Y) 7 M. POJO B

AATNT—% &+ ©

1

5

1



1

K
X
1
-
g9
v
v
7
A3
]
|
~

52

v ¥ 3 Bean. ¥7:i3. FNLEHOHAEHETH L, T—EALLViE. u—h
ML, VE— MPFOHL, F2Q3Z0MFICHIETSLDICEETE S, ROIEES
D&, TDEH BN =2 a VICHRERL BNY—U BT ) r—YaDEI R A
Ty DhTeNMMEEEORBICRY, Vv 22K 547V ML —BRLTIRUH
HBHEV)HTH B,



£

Fm )= ADT—%5 9 F v BT BINE—>

104 [ T=TNT—85— b1 A ]

F=BNX=ZF7=TIHLT [F—bozq0] OBEERATF IS0, 100D
AL AR AN T—=TIRADTRTDTEIET B,

PersonGateway

Find (id) : RecordSet

findWithLastName(String) : RecordSet

Update (id, lastname, firstname, numberOfDependents)
Insert (lastname, firsthame, numberOfDependents)
Delete (id)
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Fh, TSIV —ANOWHELRT 7RV y 7R HRICA TR MET B ENTES, A
BF—TWTF =35 I A 2T EHE. LFFXAEFIELHIHRLTVS
D T=FTYN=DBRALEFTINETF— IR D%, & OVHEEIIERTLE
LIZR VWb TH D,

F=TWT=3F— b7z FCF—TIVET2—-NIRETHY., F-TNLE
Ja-BEET AL a—Fey PSR ERT 5. BIXF—TET 2—INIHL
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V=V EHBEPTF—TNT =25 - b7z ML LTHRRIEENZHEDLZ V. SDLH I,
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TWABERE I PRSI TRV, BB L ORI T—TNT 25— bz 14371
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OBEED 1 DEFEDHETHER L HBRBEEZ PO TH), NI —VRIIEDEZER
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%% DAO 23 LT, Microsoft (3HEDEHE LR LTV 5,

10.1.4 | #1 : PersonGateway (C #)

F—FWF =845 =M1k Windows DR TF— I RX—27 7 LRI {HHE
NBFETH B, C# THEZEATH I EIIETERIH S, 7720, SN T—TIV
F—45—pr9x4iZ. ADONET ¥—%t vy b2HES,. KbhicF—5 1) —¥—
(?—7N—xv:—Fb4>57l—zt&éﬁ—yw)%EMLfmétb\NET%
BUZ T oK@ L w2 LA L TR iude b kv, =5 —F—i, A€
VSREDTRTREDIT, KOz Wy 2 55 0ENLERETSH %,

COBITIE, F— ¥ X—A®D person 7 — 7 WM S iz PersonGateway 7 7 A%
B LTv5, PersonGateway 7 J A{Cid Find 2— FAEThTWT, 7—7VHDT—
FIZ7 7€ AF5H ADONET OF—% 1) —¥—%BELT\b,

class PersonGateway...

public IDataReader FindAll() {
String sqgl = "SELECT * FROM person‘;
return new OleDbCommand(sql, DB.Connection) .ExecuteReader();
}
public IDataReader FindWithLastName(String lastName) {
String sgl = "SELECT * FROM person WHERE lastname = ?";
IDbCormand comm = new OleDbCommand(sqgl, DB.Connection);
corm. Parameters.Add (new OleDbParameter ("lastname”, lastName));
return comm.ExecuteReader () ;
}
public IDataReader Findwhere (String whereClause) {
String sql = String.Format ("SELECT * FROM person WHERE {0}  ,
whereClause) ;
return new OleDbCommand(sgl, DB.Cormnection) .EcecuteReader();

ZEALDOWE, V—F—%2HLTITORGEIHLL S & T 5. LiL, MCITIZE
LAYy FiZkoT, HADOF—=5 720 LG b 5 5,



class PersonGateway...

public Object(] FindRow (long key) {
String sgl = "SELECT * FROM person WHERE id = ?";
IDbCommand comm = new OleDbCommand(sql, DB.Connection);
comm. Parameters.Add (new OleDbParameter ("key",key));
IDataReader reader = comm.ExecuteReader();
reader .Read () ;
Object [] result = new Object[reader.FieldCount];
reader.GetValues (result) ;
reader.Close();
return result;

Update BL U Insert AV v FiddhBH7— ¥ 25(5E LCHIRL, &% SQL V—F
> EIUHT,

class PersonGateway...

public void Update (long key, String lastname, String firstname,
long numberOfDependents) {
String sql = @"
UPDATE person
SET lastname = ?, firstname = ?, nmumberOfDependents = ?
WHERE id = ?°";
IDbCommand comm = new OleDbCommand(sqgl, DB.Connection);
camn. Parameters . Add (new OleDbParameter {("last", lastname));
comm. Parameters . Add (new OleDbParameter ("first", firstname));
comm. Parameters.Add (new OleDbParameter ("numDep”,
mmberOfDependents) ) ;
comm. Parameters.Add (new OleDbParameter ("key", key));
comm. ExecuteNonQuery () ;

¢lass PersonGateway. ..

public long Insert(String lastName, String firstName, long
numberOfDependents) (
String sqgl = "INSERT INTO person VALUES (?,?,?,?2)";
long key = GetNextID();
IDbCommand comm = new OleDbCommand(sqgl, DB.Connection);
comm. Parameters.Add (new OleDbParameter ("key", key));
cam. Parameters . Add (new OleDbParameter ("last", lastName));
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cam., Parameters .Add (new OleDbParameter ("first”, firstName));

conm. Parameters . Add (new OleDoParameter ("numDep",
numberOfDependents) ) ;

comm . ExecuteNonQuery () ;

return key;

Delete AV v FCIZF—#F 208 ET 5,
class PersonGateway. ..

public void Delete (long key) {
String sql = "DELETE FROM person WHERE id = ?";
IDbCommand comm = new OleDbCommand(sgl, DB.Connection);
comm. Parameters .Add (new OleDbParameter ("key", key)):;
comm. ExecuteNonQuery () ;

10.1.5 | i : ADONET F—%+ b (C#) OiERA

FALZT—TNF—a5— 711k, SQL XD F v i—TBE vz, DX )%
BEOT7y b7+ —ALTHEMET B, NET Tid, F—%tv b2 X D EEEICENT S
MW, F=TNF=25 = b2 A L RLEIEATHATE %,

F—Fty ME, F— 7 2RARAEY, F—F2BHLIVTHLDOF—5T57
¥ —% BT A, find AV FTR F—%ky beT Y75 —RDFNT—%EHT S
ZENEETH L, 0%, F— b2 ARV — %o TF— Ly VT YTy —%
BT 5o IRBBVOZINHTH Y, X—/3—2 FRATETENS,

RVF—d, F=TNGZIEITF—5y NeTFTI—%4 V579 7 AMET B,

class DataSetHolder...

public DataSet Data = new DataSet();
private Hashtable DataAdapters = new Hashtable();

=+ RN =2 L. 24T ¥ bANTF—7ty 22T 5,
class DataGateway. ..

public DataSetHolder Holder;
public DataSet Data {



get {return Holder.Data;}

F— b7z BBFEDORN Y — ETHEWET 555 LRV —2/ARTHI L b TE
%

class DataGateway...

protected DataGateway() {
Holder = new DataSetHolder();

}

protected DataGateway (DataSetHolder holder) {
this.Holder = holder;

DataGateway DataSetHolder | @pr— > DataSet

f E tablename

DataAdapter
PersonGateway

E101 —F -4ty MERAYF — bz, SLUVGR— b FB3F—2FNT-DT 5 RE

ET R o7 find DIRABVEITHIZEDTEL, F—F Ly MEF—TLVIBHF—%
DEDHDOAYTFFTHY, BROF—TNOF— 72 RFTHIENTEL, FD0,
F—yEF—rEy MIEFEARAL I L 28D 5,

class DataGateway. ..

public void LoadAll() {
String commandString = String.Format ("SELECT * FROM
{0}", TableName);
Holder.FillData (commandString, TableName) ;
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}
public void LoadWhere (String whereClause) {
String commandString = String.Format ("SELECT * FROM {0}
where {1}", TableName,whereClause);
Holder.FillData{commandString, TableName) ;
1
abstract public String TableName {get;}

class PersonGateway...

public override String TableName (
get {return "person";)}

class DataSetHolder...

public void FillData(String query, String tableName) {

if (DataAdapters.Contains(tableName)) throw new
MutlipleLoadException() ;

OleDbDataAdapter da = new OleDbDataAdapter (query,
DB.Connection) ;

OleDkbComandBuilder builder = new OleDbCommandBuilder(da) ;

da.Fill(Data, tableName):;

DataAdapters.Add(tableName, da);

TF—yZBHFTHICE, 75347 Pa—FTF—4 -ty e EELET S,

person.LoadAll();
personlkey] ["lastname™] = "Odell";
person.Holder.Update() ;

F— b7z 4, BEDITNEBBIATIA LT BN »F o —%FoT Lt
T&5,

class DataGateway...

public DataRow this[long key) {
get {
String filter = String.Format("id = {0}", key);
return Table.Select(filter) [0];



}
public override DataTable Table {
get { return Data.Tables[TableName];}

Update AV v Fi&, "V —LTOEFIEEDO M) =L k5,
class DataSetHolder...

public void Update() {
foreach (String table in DataAdapters.Keys)

{ (OleDbDataAdapter)DataAdapters[table]) .Update (Data,
table) ;

}
public DataTable this[String tableName] {
get {return Data.Tables[tableName];}

AL F o7 RIBOFETITH S LWk TH S, F—Fty PeRIEL., F—F 57—
TV LWITEIFAL, ZHNAD TS, 7275, Update AV v Fix 1 ORI LT
WAREITTHZENTE S,

class DataGateway...

public long Insert(String lastName, String firstname,
int numberOfDependents) (
long key = new PersonGatewayDS () .GetNextID();
DataRow newRow = Table.NewRow() ;

newRow["id"] = key;
newRow[ "lastName"] = lastName;
newRow(["firstName"] = firstname;

newRow [ "numberOfDependents"] = numberOfDependents;
Table.Rows .Add (newRow) ;
return key;
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PersonFinder

find (id)
findwWithLastName(String}

l
y

PersonGateway

lastname
firstname
numbeOfDependents

insert
update
delete
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ARADT—5 (BHTREDT—%) OIFWHEDT—sHFoRENDL, ZOME» R,
F— I R—AWEE 2T AT BITT — 25— b o WY B,

fEWC ISR E TR T7— 85— b7z 2TF—a7yN=L e bIfifTa L
RETHERNTHBEEXTE TEEIHR D LBDNL D LIVRWA, TF—2Ty/N—
PRI TETEIN, TT7 25— I MDA T D HABRICAERINAYEE, S0
HAAEHEIHRNTH 5,

FIHI2al A VTMeTT— 85— b1 L L HIEATHHE, HBDOR S
U7 ITHRYBEENRZEIRAT Y v 7 ZEN, 745 - b7 (ICLBRUY Y /T
HBHIENDONEIESLS Uy 7EBHTHIEILL ST, 17 —45— b7 o 1 13BR
T 7T 4 TUI—RANEEEL, EVRRA0TVy 7 0EEZERTIRE D567,

1023 | ) : Person La—F (Java)
DFIIFF—445— b I 21 OB %R, U3y ¥ 7 iz Person 7— 7V Tdh 5o

create table people (ID int primary key, lastname varchar,
firstname varchar, number_of_dependents int)

PersonGateway (¥, 77— 7 VHDOY =+ 924 T, F—=9 74—V FET7 7y H—h
Bﬁﬁi 0(‘1‘%0

class PersonGateway...

private String lastName;

private String firstName;

private int numberOfDependents;

public String getLastName() {
return lastName;

}

public void setLastName (String lastName) {
this.lastName = lastName;

}

public String getFirstName() {
return firstName;

}

public void setFirstName (String firstName) {
this.firstName = firstName;

}

public int getNumberOfDependents ()} {
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return numberOfDependents;

}

public void setNumberOfDependents (int numberOfDependents) {
this.numberOfDependents = numberOfDependents;

Gateway 7 7 A BHEH LIFA L LIS 5,

class PersonGateway. ..

private static final String updateStatementString =
"UPDATE people " +
" SET lastname = ?, firstname = ?, nmumber. of dependents = ? " +
" WHERE id = ?";
public void update() {
PreparedStatement updateStatement = null;
try {
updateStatement = DB.prepare (updateStatementString);
updateStatement.setString(l, lastName);
updateStatement.setString (2, firstName);
updateStatement .setInt (3, numberOfDependents) ;
updateStatement.setInt (4, getID().intValue());
updateStatement .execute() ;
} catch (Exception e) {
throw new ApplicationException(e);
} finally {DB.cleanUp(updateStatement);
}
}
private static final String insertStatementString =
"INSERT INTO people VALUES (?, ?, ?, ?2)";
public Long insert() {
PreparedStatement insertStatement = null;
try {
insertStatement = DB.prepare(insertStatementString);
setID(findNextDatabaseId());
insertStatement.setInt (1, getID().intValue());
insertStatement.setString (2, lastName);
insertStatement.setString(3, firstName);
insertStatement.setInt (4, numberOfDependents);
insertStatement .execute () ;
Registry.addPerson(this) ;
return getID();
} catch (SQLException e) {



throw new ApplicationException(e);
} finally { DB.cleanUp(insertStatement) ;
}

F— 7 = A% LB Person UG 572012, M7 L7z PersonFinder #{fH3 %,
Z® PersonFinder 7 — by x4 L L DITHHTHIET, FrLv: Gateway + 7V 2
MER S NS,

class PersonFinder...

private final static String findStatementString =
"SELECT id, lastname, firstname, number of_ dependents " +
* FROM people " +
" WHERE id = ?";
public PersonGateway find(Long id) {
PersonGateway result = (PersonGateway) Registry.getPerson(id);
if (result != null) return result;
PreparedStatement findStatement = null;
ResultSet rs = null;
try {
findStatement = DB.prepare(findStatementString);
findStatement.setLong{l, id.longValue()):
rs = findStatement.executeQuery();
rs.next();
result = PersonGateway.load(rs);
return result;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {DB.cleanUp{findStatement, rs);
}
}
public PersonGateway find{(long id) {
return find(new Long(id));

class PersonGateway. ..

public static PersonGateway load(ResultSet rs) throws SQLException {
Long id = new Long(rs.getLong(l)):
PersonGateway result = (PersonGateway) Registry.getPerson(id);
if (result != null) return result;
String lastNameArg = rs.getString(2);:
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String firstNameArg = rs.getString(3);

int numDependentsArg = rs.getInt(4);

result = new PersonGateway(id, lastNameArg,
firstNameArg, numDependentsArg) ;

Registry.addPerson (result) ;

return result;

WL ODDEMIHE - THEHEO Person #R%ET 5123, #MT 5 find AV v FEiRft
T 5o

class PersonFinder...

private static final String findResponsibleStatement =
"SELECT id, lastname, firstname, number_of_dependents " +
" FROM people " +
" WHERE number_of_dependents > 0";
public List findResponsibles() {
List result = new ArrayList();
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare (findResponsibleStatement) ;
rs = stmt.executeQuery();
while (rs.next()) {
result.add(PersonGateway.load(rs));
}
return result;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {DB.cleanUp(stmt, rs);
}

find AV vy FIZLIYZAPMUERFHALT —BIvECTE2RFTHIL T FIH7
2a A UT PO — by ZEHTHIENTE %

PersonFinder finder = new PersonFinder();

Iterator people = finder.findResponsibles().iterator();
stringBuffer result = new StringBuffer();

while (people.hasNext()) {



PersonGateway each = (PersonGatewéy) people.next () ;
result.append (each.getLastName() ) ;
result.append("");
result.append{each.getFirstName()) ;

result.append("");
result.append(String.valueOf (each.getNunberOfDependents() ) ) ;
result.append("

}
return result.toString();

1024 |B): Fx40FTS 19 MAOF—2FNE~ (Java)

MEPFH72a32 X007 Tl FTTF—2F— b1 232, KA
EFADP AT —FF— I T A BALVEE. FAL VATV Mdsr— b4
BoTF—5 e WETELED DD, F—8E FAL VATV s Moa¥—F3/b Yo,
TTF=25—bIzMR FAL V3TV NADF— S RN F—L LTHET 22 LHT
X5,

class Person...
private PersonGateway data;
public Person(PersonGateway data) {

this.data = data;
}

Z0H FA420Py 077ty —id, F—5D¥— bz 2FHEL5N5,

class Person...

public int getNumberOfDependents() {
return data.getNumberOfDependents () ;
}

FA4 > aYysidget AV y FEMEHALT, Y= by A 57— 25T 2,

class Person...

public Money getExemption() {
Money baseExemption = Money.dollars(1500);
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Money dependentExemption = Money.dollars(750);
return baseExemption.add(dependentExemption.multiply
(this.getNumberOfDependents()));

103 | #¥F17La—F

F—BNR=AF—TNERE2—DFTETy T L. T—EX-AT 7 RREHTEN
ELTF =R A >OTy VEEMT 2T V2T b

Person

lastName
firstName
numberOfDependents

insert
update
delete

getExemption
isFlaggedForAudit
getTaxableEarnings

37V MRF—F ERABBOOWH &R0, 77— 5 OREF AT -5 TH .
F— I R—RAFFEENLTELR S v, PIT47LA-FRINEHESTTF—5T 7
LAYV I EFAL AT V27 MIRET %0 TXTOL—HFRF—FX—AN5H7—
¥ REBRAR, F—FR—ANT— 7 e HEACHEZILRTEL LI IR D,

10341 | Bitessx
FHF4TLA=RFOKBIER AL EFIVTHY, PI5F4TLA—-FHADZ 5 R,
B 2 57—y N—A L a— FEE L IHI—HL T b, ThERDT I T4 7La—F
17— 7 R= AR HARAEIT, ToF—FIC@HShE AL udy skl
TORESRT=T, FAL Yy 2id, TAIr—2aYHAOFAL > ady 7 OED
HBN, —BOFAL»aTy 2AFIF4TLA-FADH = BLUF— ¥ aHOa—
FEEHIZ. bS2HF 29 aR0UT M ENBEELH 5,

FI5F 4 TLA—ROF—oiild,. F— I R—ADF—FigE L E2Ill—RL T2



EXHD (0F). 7FARAD1DOD7 4 =N FIZF—7VHDOEF E—FKT5). SQL 4
Y5 T 2 — AT — 5 R WUET B HER. 74—V FEABDLTHL (SOBETH.
P BEHDITo TRV RV SHBEF—T Y ELIARCR S LABVH. S48
F—RZOFFILTBUT DRV Ca— %A LB, % ) RECIEH 22, 7
I747TLaA-RFLLBIC2—F 3T —TNEHATHI LD TES, 2, Y-
Lo— b & BAYE LTV BHEICIIETH Do
FI74TLA—F07 5 A UTFOREEFT) AV v FEFo TV,

B SQL DRI ST IT4TLA—FDA Y R 5 A% WisE§ 5,

B ETT—TNANDFAEIT) 720, JTrLwd YR 7 v 22T 5,

m % find AV Yy FEERALT, @O SQL 7Y —%5 v 7L, P57«
FLa—-K*7vV22 bRET,

B F— I R—RAZEHL., EFLATF—IR=APIF1sTLa—Fo57—%
AT 50

B 74—V FERERL, RET 5.

BETRRATYy s D—REFEET S,

get AV v Feset AV y FTIE SQLIBIHIS A THH L WENZAE) LD T L TAD
ERp D, LOSELRBEEIT) CLbWHETH S, Tz BT — 7 V2 ERT B4,
COF—SHET—RI7 1 —IWFEFHLE T, (BEICX-T) get AV v NIZ#%
FI547LaA—=F%EES,

CONRE—Tid, 7 FARMEALRFETIID S, V=Y aFrF— -2 5
EVIIHIIRE vy, HRELTFPIF4TLa—F2HIT A58 3%, 20/
DATIx 7 ML= aF Ao Er TR — 2 RICTAIEIXIL AL R 2,

FOF4TLA—FRITF =45 — P72 1ICE THHPL TV 5, ROHLEIZ, 1T
F=BF =PI TR F— I R—R7 2L AEIHEEN. PUF4TLO—-NioizF—
FV—RERAA OV JOMEAENEENEHTHb, bokd, FEAEDY 7 b2
THERDOL I, THOMICELELRBERBEREST ST LIIHEL < TR vy,

FPIT47TLA—RLEF— s R—ZAEPFRBIHEE LTS 720, /35 — 2 TSNS
find XV y F2HEATHILPEV. LEL, IT7—25— b2 A DETHRR-EBY,
find AV y FREUN L7227 5 RGBT ELVEWIRTIEL L, FX M TP L HH
HETH B,

MDTF—T VRS =Y LRk PUT4TLOA—RiE F—ThEFTHREE2—%
Iy -t EHIHATE 3,
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1032 | ERT3201305

TIF5 ¢ T aA— iR, Fiaddk, B BB E, ZUIEEHTRRW AL~
0¥y 7S L CIEN BRI TH 5o BERNTIL. 1 20U I— NI WIRERE
R R LURERR A ZIRINCATR Do

F XA EFNONPHFTTRMNHIFT B REERG, PI/FTLIA-F2T—4
Ty N—DNWTNEWHTENTHB, PIT4TLA=FOBERDORA Y v Mi&k, ¥ TV
ZHETHD, PUVT147LA-FOHERIBESTH Y, FLHHFED LRI RROME
W, P54 FTLA—=RPEHTHEOW. PITF4TLA—FKAT T2 s bRF—FX—
AF—=TWEBHEEL TS (F—REXF—4) HRIEFLWIHTH %S,

YRRV y 2 BEHELREAICE, A7V 27 FOBEEHRBIR, L2 v a s, BK
LERFEHLIWEETEZLES S, L L, ZhoOBMBIZMEICIEITITc 7L~
RKizey ¥ o7&, 72 BAMISEIT 5 SR & D82 50 L EDBEHA 5,
F—=aTyN—DEHEEZ D L5,

P54 TLA—-RICETAHOMBEEE LT A7 V27 MVEREIE F— o R—ZFETE
PEELTWAEDT, 7adzy MAETT AIC0o0 T, FhPhoOREH I EEEH %o
TLEILDD S,

bS89 a AV T R LA T— FOERICE BHENKEL. FS2HY
L ATYTRTITORBEEL DRI ) T MR TF—TVOBRFICHEZ RS L)k
AR, POTF 17— NEERTREBENLNY -2 ThHbH, SOB/ITE, 77
T4 TLaA— RO Z BBERICRE L7tk o D L ZDRBFBUVE TSI EHMT
X2, COHERF—PFITMLELTTF—TNE TGy TTHLDIBID2IENE L, RIZ
BHRCOBIHZRBLTF—TVATIT 4 T A= FANERBT AR,

1033 | #l: 27V Person (Java)
7T TLa—FOBENED L HIEHET 202 RT Oy IV BITHS, F
Fid. AWM Person 7 T AN BIEE b.

class Person...

private String lastName;
private String firstName;
private int numberOfDependents;

Fh A== FATEF—FET7 4 =NV FIFEL TnB, F—IR—RiFFE-7<KFAL
HEICRRESNTYA,



create table people (ID int primary key, lastname varchar,
firstname varchar, number_of_ dependents int)

d TVl FaEMALTDIZ, Person 2 5 Ak find AV y FELTOREE R L,
F oA AR D ETT Do TOBITIE, Person 7 FALTHEIHAY v FEHEALTWA,

class Person...

private final static String findStatementString =
"SELECT id, lastname, firstname, number of_ dependents" +
" FROM people" +
" WHERE id = ?";
public static Person find(Long id) {
Person result = (Person) Registry.getPerson(id);
if (result != null) return result;
PreparedStatement findStatement = null;
ResultSet rs = null;
try {
findStatement = DB.prepare(findStatementString);
findStatement.setLong(l, id.longvValue{());
rs = findStatement.executeQuery();
rs.next();
result = load(rs);
return result;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally { DB.cleanUp(findStatement, rs):
}
}
public static Person find(long id) {
return find(new Long(id));
} .
public static Person load(ResultSet rs) throws SQLException {
Long id = new Long(rs.getLong(l));
Person result = (Person) Registry.getPerson(id);
if (result != null) return result;
String lastNameArg = rs.getString(2);
String firstNameArg = rs.getString(3);
int numDependentsArg = rs.getInt(4);
result = new Person(id, lastNameAry, firstNameAry, muDependentsAry);
Registry.addPerson(result) ;
return result;
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class Person...

private final static String updateStatementString =
"UPDATE people" +
" SET lastname = ?, firstname = ?, number, of dependents = ?" +
" WHERE id = ?";
public void update() {
PreparedStatement updateStatement = null;
try {
updateStatement = DB.prepare (updateStatementString);
updateStatement.setString(l, lastName);
updateStatement.setString (2, firstName);
updateStatement.setInt (3, numberOfDependents);
updateStatement.setInt (4, getID().intValue());
updateStatement .execute() ;
} catch (Exception e) ({
throw new ApplicationException(e);
} finally {
DB.cleanUp (updateStatement) ;

WAD FAMBDTY Y TNV TH 5D,

class Person...

private final static String insertStatementString =
“INSERT INTO people VALUES (?, 2, ?, ?)";
public Long insert() ({
PreparedStatement insertStatement = null;
try {
insertStatement = DB.prepare{insertStatementString);
setID(findNextDatabaseId()):;
insertStatement.setInt (1, getID().intValue(});
insertStatement.setString(2, lastName);
insertStatement.setString(3, firstName);
insertStatement.setInt (4, numberOfDependents) ;
insertStatement.executel();
Registry.addPerson(this) ;
return getID():
} catch (Exception e) {



throw new ApplicationException(e);
} finally {

DB.cleanUp{insertStatement) ;

ERORELREDE YA AT Yy 71d, Person 7 5 AZEBEBRINT WS,
class Person...

public Money getExemption() {

Money baseExemption = Money.dollars(1500);

Money dependentExemption = Money.dollars(750);

return baseExemption.add(dependentExemption.multiply
(this.getNumberOfDependents()});

1104 | F—a=vIN—

FTTLI b TR, BLUTy/N—BHOBIMEREDD TV b
EF—ANR-ZBTTF -2 6 BETET v IN—-DL A1 ¥,

Person
lastName PersonMapper
firstName :
numberOfDependents (- —————1 insert = fe————==
update
getExemption delete
isFlaggedForAudit
getTaxableEarnings

F— OB LT, A7V 22 b L—Ya P F— I R—REREBAH=X
LAEFHOTWVE, ALy ya Rk d, F7V22 bOBRDELBYL—YaFn
F= I R=RZId BV ELDETRROY y 7 &HFoled TV 2 FEFLEHET LY
B INSDAW=ZXLEWHILT, F—7 L EDF— 7 IEASNHIEL BBk
T HZ L REETH S, BRILTEHIELICE T, SEFETLAF—<LEMTZIL
MHCE, A7V2s PRF—E Y L=V aF L AF—<Z2RATHIED L D,

2ODAF—IMTTF— ¥ 2 BRTHLENH Y, 7— BRI T BEINRIE 2 B
THHEEATH S, AE) DX TV 27 bMWY L=V aFhF—F_R—AHEEZH->TW5
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Ba, 12907V 2y FOBERIMMEOT TV 27 MIDERT AERDDH 5,
F—aTyIN—i3, AEBY LDOF TV 27 bEF—IR—-ADOGHETEY T 727D
LAY ThHbH, T2V yN=DFFN, 7727 bV b—YaFrhF—FRX—ADfH
TF—F2EMTHILTHY, WMHOBIELROZETOH D, T—FVy/N—%fEH
FThiE, ATV EDOF TV 27 MEF—IR—AFFLETHIEI PSR ALLEITLL.
SQLA ¥# 72—Aa—F&EALZY, F—IR—AAF—VOHBERIELIZD TS
PEL-PYhv (F=FRXR—2AZF ==L, T4 7Tz MIOWTHBH L %W ),
F—2TyIN—ZTyN—D—FETH B2, ZREEISFEXL LA XIlE o TERAD
FIETH %,

10.4.1 | BbfERix

FAL 25— 3 —ADODEIIT — 2Ty N—DOFELBEETH 505 EBRT 572012
i BB L2TUEE Sl RS EE S FET 5o 70, vy KV T LA Y OREE
KA TSI LHEND L, Bie T 37 00OUERERIIOVTORELRBANTHI L
HHITHE:0, BHTINEDSHIZHES> T D,

T3 BERLRT -2y N=20ME0 L H T—ETyN—ERO YV TNVEASA
MOLAXYTHY, I VMiENHS LI ICRBL VAL Lk, ZOY Uy IViT—
Y R—ATy ¥ ZOBITIR, BET -2 yN=LRONRY— 39 TVT &Y
BNLBDIC R o TWb ARBINT — 2Ty N—%EHTE 00, X VEHER 7 — AH%
BIRBED)e L L. &) LR R LAV PLBHERDSZ LT EREEOR
HOBHE LB,

BT v IV —ATid, Person 7 7 X & PersonMapper 7 7 A% S 5, 7—
¥ R— A6 Person ZinAAL2D, 754 T MI= v /3= find AV v FEEUHT
(F103)0 v /3—3—BYvELTR#MEHLT. £0 Person #3 TICFHAREN TS
PEIDEHRTL, RARTENTORITFIUIRAAD,

®104 12, BEFEREEEZTRT. 27947 Py =i LT, FAM TV b
DEFERERT 5o yN—RFAL F T V27 M SF— 5 EHRHL, F—FR—AN
LRT,

FARDID, HBEVIZIDDEAL VL AXIFUDOTFT—F =L EBICBFTH LD
I, F=E3yNnN=DL A Y ehtBERIHIENTES,

Y UTWETF =BT yIN=TE, F—IR—RAF—=TN% 74— FRET, 5T 5 A
EBNEDZFAIRy E Y TTEETTHS. bbAA. BIII VTN ey biF TR,
BPEOT 4=V FICBT B2 TR BEOT—T V27 IR, BRERFDS FTAEM
BL, —EIhODIFAREH LB, 77 V2r PEEKESEL) T840,



RyN—ISESERANTI T VDU EE LD, AETHANTHIESE ATV b
V—vaF Vv Er 7Ny — i3 RT, SORAMNFTFI—ICHTHIDTHD, T—
ATYyN=l& BT LIy — Y oBER, HRMETHDIHORRKEZERTS LY
LEHTH 5,

WAREIZTIRE, F—INR—AI IV T LAY EDF TV FHEEL.
EOFTT 2 MOFTER SN, LEOF TV s MRS N R Mo TE S SER
Hbo EHITITRTOMEAN, bF ¥ va iClTAT7L—A7—2ICBIELT
WEIThE R OBV, 22y MFTT—9 85— Vid, 29 LIAARMEEATH Izo0@Eh/:
FETH B0

2103 (2%, find AV Y FAD 12DY 7 TR b5 120 SQL 7 1Y) —PUIHH &R
THEERL TS, TORDFTENEICELWEIZR SRy, B Order Line (EX
B 2#Ho MBI Order DFEARAIZIE. Order Line DFiA Az b & T h A HEH:
Mdhb, MEZIAT Y IPLDY 2T A M, T v/ 3—OfFEHES 1 MRS R DS
LT BRARALT TVl VOREFRETHIENTED L) D, BERAIIB/NR
DF—=FR=A7 L) —EBETHIETHbDo RTINS, 7—F OBBAM
I EZBIRT 570, find AV Y FIZZIAT AT V27 b EDLHIHERITS
PEFLCHZLEDND 5o

ZOBlX, 12D 7)) =B FAL 3TV PO 5 A25AAL T — A5
B33 LATE D, Order BL U Order Line £#ARAIDL HIX, Orders 7—7
V& Order Lines 7—7NEDTY a L Y %4TH 1 207 L) —2HIT LT ) BREUCTT
RBo RiZ, COFEBHEZMML T, Order & Order Line 1 Y A% Y A% EAAL
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person mapper map database
, T I I
find (1) | [ |
get(1) [ I
|
u |
- —mm— |
nuil | 1
| select * from people where id = 1
f
| L result set
& ———————————— fp————————————
result set | ]
| get lots of data | I
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|
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} martin : Person
e ————— - |
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|
|
|
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F 7327 MIHEICEEMNT SN TH A0, HERETT— 7Otz RIEL2iTh
Wb, FITRVEEIE. 120 7 TA MIE o TF—FR—A&hEHEHTI
EiloTLE)e vy BV 7 LAY L1P—O—-FEFThBRIEIZL T, 2EY
FoF TV 2y bAOHEEB/NRICHIZ 2255, RIICET 5 BREICHIS T 5, B3LT
X7l BY, ABVIEDA TV MIR YV T LAV EREICERT A LI TERV,
Ty EYT LAY find AV Y FRPIDWLDPDAHZXHIIPNTH A THBLHE
Pdhbo

TV =Y arid, 12FREBOT -7 yN—2 /RO LHRTEL, Yy /i—%
N=RaA=F4 Y TTEHE HERAL 2T RAFNE AL VEREEOLV— M, 1D
DRy N—%FEAT B ENROANTH B, A ETF =27y N—% T HHEICE 1
D@ Mapper 7 FATHINT B L b TE& D, BEOHA, BBILLZADEfind AV Y F
Thbo KBELT TV r—ya s, 1 20% v 3—{2%{DOfind AV v Fa#t¢
ABIEIIHELWD, AVYREREFAL Y 7FAFRIEI P AL YREEHEOV—FTLIC
DET BHHERD D Do /INREE Find 7 5 A% BEFHFOI LR DM HREICE-
T YEhfind AV Y FORFEHELNZ & TRV,

HoWAHT— I R—ARRORB TN LRI find AV v FHETF— I R—APLEEARS
ha+ TV 2y bO—EWZHFT L0, —BYyELT2MHT L8N DS, —
BYyE TOLIAMN TR LD, HHVIEEfind XV Y FIL—BIvEXT#
RERSERILLAHETHD (1yyar0rZIFATEICL 2D find AV v FEFHHE
ET5E8)0

martin: Person

person mapper database
id=1

|
update (martin} |

get lots of data

J

update person set.... where id = 1
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10.4.1.1 = find X/ v FOMIP

TV beRETB7:0IC3, F—IR—=AD0F TV 27 b 2iEAALLEDN D S,
—fBINZ, TLEYT—a LA XIEL o004 TV 2 7 b REAAL S & THIH
E21THo RIS, HENIF AL Y LAXICBHL, 3— FREICT 7V 27 FEOB#EE
RALTEDA TV 2y FOMEBET S, SOFEIL. AT DOHARAAPLER T
DFATT 27 b AL Y VAXDIREoTHED, HOEWVZVLELRKESTENY 7Y 27 b
AR LA —A—FEGHAL TV H AN TH S,
F=ZTyIN—Tfind AV y FEIFUHRTADIZRN AL 2 F TV 2y bR BET RS
EWHB, L LI, Bh-L4P—O—F2HHLA:. FAL U437 V27 P e—
HELBWHENSA I LIZEMVThB, 2ELEY Y TN T ) r—2 a v OBE,
BN E LMD —O—-F2 LT $XTEEHT 2 Z LICEEPLV AT H L, Fh
THRB, FAAL A T2 VKU ET =279 IN—CBML 2w ERER BWTH
59

DIV rRiE BNV — b BT 1 —REHHT A EIE o TRIRTE S, FAA
YA-FHPLEETIERDfind AV Y FE, FAL Uy r—VICRBTE54 V¥
72 —R2 T RBMTEDTH 5,

10442 8 FASL T4 =IWRANDTF =4Oy ELT

CYN—ER AL F T2 bDT A=V NIZT 7R THLENHD, LrL, <
Ne=Z FAL 0Py 210 L CEfES 872 iz, ¥R — F$5 public XV v Fat
PEELZDBDT, Oy ¥V TIMBICLAHEDE Ve (74 =N FERAT) v 72T
BEVOERBIIMBICL2WI EIZL L)), ZOMBEOEEL, HEICEROIT SN
WV, Java D=y r—=YDEHIZ, FAL FT V27 bOIIZT v8—%3y or—
VT hEvois BOLNVONREEEHET LI LEWEETH S, LirL. KAV
727 FRAIDTWS Y AT ADORIDEHHIT v 73— S8/ iz, KD
FIREAS L Y ERIZE - TL b0 BROWHRMEOHH BT 5720120 7V 7 ¥ a v %2l
THILYWTESD, FHEIGE D0 ZOHEDEE T SQL FROH LIZE4 AR & L
BLIE, RORELTHIENTES, HD\idpublic 2V Y FRERATHILLT
& 5% public 2V v FAF—F R—=ZADOFAARE) TV FF X O LR SR
TLESZHARIONERESESITE, RATF—F X714 =V FICE BRI EL 2 5,
ZOBEITIE, BED get AV v FRset AV vy FAEEDLRWE S A2 HITB <,
LD, + 7727 beWDMERT 2D E V) HTHD. ERFTIZ. 2 DDHEIR
sz shb, 1 2HOHER rich constructor IZE > TA TV 27 P EERT B HET
HY, COWE, Pl LIRET—ILEDF TV MR ERB, $5 100K
Hid, Z0F TV PEEEL, FICWAT— 5 REET 2 HETH 5. FIIHTEEIT



&t ZOBHRENI OTREDE A TV 27 FEERTELLI L TH S, EHIIRE
T A=W FAESTBIHE. TOMEEETS AV y FERHL RV LT, MHIHICEE
BEBVEW) A v FbdH B,

rich constructor DREIL, BREBBIERLLTNERSL2VEWV) HETHD, HEIZ
BIRLED 2200F 7V 2y bAHAYGE, WFhh12%5EARL I ETHEL5 10%
FARLZLIZRY . FOERBURYO 1 22HARALI EICRY), BREINCAS v 7 R
NR=—ADBARRLTCLEIDTH B, Z9) LK% EES DITIIFED case I— FALEE
%570, L1I—O—FMEHINEHEENE . TORED case I — FOFLBIZHEER
ERTH Y, TENIETLHILE Ly, RRBEEL BT Z7-0I0E, BOFTIz Vb
e 50 5187 LD constructor 2o CEHDF 7V 27 PREEL. FOZBDOFT
TV bAEII—BY Y ECTIBATE20TH S, TOHEIZE > TIERVFELES 535
BTh, —BYVELINA TV 2o VB, BRNRRARLERIET D LATE B,

EDATV 2y MefERTAEV)ZEIE A7V FERHPALEEIC, ERIAET
HBNLOPDMEIZD set AV Y FHRLEILED, MEBHE, W{O2PDXF—F R
Fryu2ils bREEHEAADELI LT, JOMBRZRRTE D, /o F— I HARA
WKV 7L 7 a Y b ERTHIEHNTE S,

104.1.3 m X FF=FN=ZXDT v T

RETREHFD 1 2L LT, FALYFTTV2I7 DT 4=V FEF—FR—RF|IZ
< v ¥ T ARECHT AEROBENETONG, F0008L ¥ o5k
(% DF/E) ohgLid, HRMEI—FEHEHLT, FAL 37 V27 PTRIZ
Mapper 7 5 A% BEBRTEHIETHDH, o —I3BIBEAL Ty L T EITV, 74—
VEF GEESEEOITFI) \CF—9R—RA7 7t AHD SQL 2R fF 8€ 5, ZOMDFE:
LLTEA BT =Ty ELTHETFOND, 7SRRI L7 7ANMIATF—F
FF—SE LTRETALEWIFETH S, AFZF—FDAY v beid, a— FERTI
VIVLIF477ar5I v re#lTAIET, F—F ML Ty N —DFTRTOLEH
EIMETE, V—Ra—FELEL LEVWETH S,

1042 | ERTAE213I5
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F—RTyIN—DE—D A ) v ME F AL FEFIMI LCRIET 2354, Bt 5,
APTHERADOVTRIZBWTH, F—IR—RZERTEXLHICH 5, TRTHOHBEIR
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BATL Twiev,

FAL VAT I 27 PRF—=IR=AED LI IRFEIN T B EEBL Tl T
by FAL TV 27 MBI TE B/, ZORKITT— FICRISED, FX
TEFLNBIUOF—IR—ZAREETHI LR, BIEEZT) I ENTELZDTH S,
< v ¥V IBMRES. BIFEOT— I R—-2AH 5D L XL THLAEYHTH %,

bHAATIT14TLA—FRTEARETH LDV A YOGOREALEITL D720, &
NOEDNY — Y 2T APEINRETFATY Y 7 O EAShb, ¥V AT
Ty oL THIryTVies, RAXLCETFVLT—FTynN=3 LB LRwh b Lk,
EVRRAUTy 7OBMEIC L 0T FALCEFIRELICRT =27 v IN=FUE, L
9 hifkE B,

RiE FASEFNRHRT AL B TF—ETyN—2 BRI LizHhVESLH, L
L. F=8TyN=BLTRAMETFIVEMEHTE LA D FAL VEFAHY T
VT, FDORAL VEFNORETENTF— I R—AZHHTETCHELS, PUOT14TL
OdA—RFZ2ALT, FAL F TV METF—IR—-RIIEHET 7R TEH5Ld+0%
zbhd,

BET7 7 CATHIEILE ST, SSTHALIET Y 3 —DIRA BN F AL v F TV 2
7 PEFICHRIICEET S L5105, RV L WVEMLHE, 77— X—RADIRSHEN
FPNLLZLAXICY T 729 v /THILEEIDS,

SERGBREMA T — 7 N—AT v 13— L A Y LT BLEN RV L IIELTEBL
RETHbD, ZDLA VIIHEET B IIIBOTHEMETH S5 L. RATHLZESIFHLEL T
Bo WHEDHE. HETHETALNEZ, F—IR—ATv ¥ T LAY EMATHI LR
Bhadizuy

1043 | 1 : SoINEF—547 95— (Java)
BT DT — 2Ty IN—DFO TS Y I VEHRAGITH Y. HIIESEE#IRER S
Zkithb, ZOBlE. Fl—d People 7 — 7 V%F#D Person Th b,

class Person...
private String lastName;

private String firstName;
private int numberOfDependents;

F=FF—TNAF—<i, UWFDEB)TH5S,



create table people (ID int primary key, lastname varchar,
firstname varchar, number_ of_dependents int)

PersonMapper 7 7 A% find AV v FE—BIvELT2EETDI L), STV
F—AEEHL TS, 12720, HEDRLFECE LI THEME L0 ERTI20, MR
RIN—=THBLA VA== T2 BMLTz HAARIIE, 7TV 27 PATI—F
TYELTETRTWAEIEDF 2y 7 E, F—INR-ADLDF—- Db EENT
w5,

find AV v FOIRS L PersonMapper N TR &5, PersonMapper i, ID T
RFT B-0OMBM% find 2V y FORUHMLE S v 79 5,

class PersonMapper...

protected String findStatement () {
return "SELECT " + COLUMNS +
" FROM people" +
" WHERE id = ?";
}
public static final String COLUMNS = " id, lastname,
firstname, number_ of dependents ";
public Person find(Long id) (
return (Person) abstractFind(id);
}
public Person find(long id) {
return find(new Long(id));

class AbstractMapper...

protected Map loadedMap = new HashMap();

abstract protected String findStatement();

protected DomainObject abstractFind{Long id) {
DomainObject result = (DomainObject) loadedMap.get(id);

if (result != null) return result;
PreparedStatement findStatement = null;
try {

findStatement = DB.prepare(findStatement());
findStatement.setLong(1l, id.longValue());
ResultSet rs = findStatement.executeQuery();
rs.next();

result = load(rs);
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return result;
} catch (SQLException e) (
throw new ApplicationException(e);
} finally {
DB.cleanUp(findStatement) ;

find AV v Fitload AV v FEIFUFH L. load AV v Fix AbstractMapper &
PersonMapper & IZ5EI 2N TW5B, AbstractMapper (3ID #F=zvZ L. ID #7—%
oML, =By TIH Rt TV P BT 5,

class AbstractMapper...

protected DomainObject load(ResultSet rs) throws SQLException {
Long id = new Long(rs.getLong(l));
if (loadedMap.containsKey(id)) return (DomainObject)

loadedMap.get {id) ;

DomainObject result = doLoad(id, rs);
loadedMap.put (id, result);
return result;

}

abstract protected DomainObject doLoad(Long id, ResultSet rs)
throws SQLException;

class PersonMapper...

protected DomainObject doLoad(Long id, ResultSet rs) throws
SQLException {
String lastNameArg = rs.getString(2);
String firstNameArg = rs.getString(3);
int numDependentsArg = rs.getInt(4);
return new Person(id, lastNameArg, firstNameArgq,
numDependentsArg) ;

—BYyE I 2EF vy s ENTWBEIZERLTIELY (1 BB abstractFind,
2B 10ad & o TITDND)o TN &) LFHEZRSLICIZEHIDH 5,

FTIL BT TIFEL TG, F—IR—ADT 7L A% EHTE LD,
find AV FiZ&oTo v Er 7% F v 7 LTw5 (FIS. RICOFETRELRT 74
AEEHFELTNWDS), 7272l —BIYvELTTHRTED LIRS WS 1) —HHET



BB LNRVOT, load AV v FIZBWTLREBDF = v 7 #1Tbh LT i Shv, 72
&2 % (last name) ERF/Y — L LD BT BFTXTD Person *RET2E L&
Yo TOHE. ZOHEO Person BT RTHARTNTVEH LD HiEHH SR V720,
F—INR—ARLZT7EALT, 72— BTT5LENDH 5,

class PersonMapper...

private static String findLastNameStatement =
"SELECT " + COLUMNS +

" FROM people " + " WHERE UPPER({lastname) LIKE UPPER(?)" +
" ORDER BY lastname";

public List findByLastName (String name) {
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare(findLastNameStatement) ;
stmt.setString(1l, name);
rs = stmt.executeQuery();
return loadAll(rs);
} catch (SQLException e) {

throw new ApplicationException(e);
} finally {

DB.cleanUp(stmt, rs);

class AbstractMapper...

protected List loadAll(ResultSet rs) throws SQLException {
List result = new ArrayList();
while (rs.next())

result.add(load(rs));
return result;

UL, ZOFRE LT, BREICETTICEAR TN TWB MO Person I25HET 2
TOEEINLWERELH D, COL ) LEENLRUNEIPEF v 7 T54012, —8&
YvELTEL ) —EF v 7T HLENDH D,

COHFETLELRfind AV y FEEF T I RIBBTHILICE T, WL OhnHk
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class AbstractMapper...

public List findMany (StatementSource source) {
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare(source.sqgl(});
for (int i = 0; i < source.parameters().length; i++)
stmt.setObject (i+l, source.parameters()[i]);
rs = stmt.executeQuery();
return loadall(rs}:;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {
DB.cleanUp{stmt, rs);

IDI— FEEBESE I SQL XFHNE/8T A — 5 ORI DiiARAED LD LD

HHENATF— M AV MITF v TTBL 0 T2 —AWLEE b,

interface StatementSource...

String sql();
Object[] parameters();

Rz, B 5 A & LCEENIHET 5 2 L TS HET 5 £ 5122 %,

class PersonMapper...

public List findBylastName2 (String pattern} {
return findMany(new FindByLastName(pattern));
}
static class FindByLastName implements StatementSource {
private String lastName;
public FindByLastName(String lastName) {
this.lastName = lastName;



public String sqgl() (
return
"SELECT " + COLUMNS +
" FROM people " +
" WHERE UPPER(lastname) LIKE UPPER(?)" +
" ORDER BY lastname";
}
public Object([] parameters() {
Object[] result = {lastName};
return result;

FEED L) nHER, BDESREZXTF— b AL MPESH L a— FAEET 21BOHM
BIHTE S, UTITRTHlE. NEF—HTOP2L)CEDTY ¥ PN LEIl - T
Who BN ESNLEMAREDT— FEAT 5. LRROFEERITRESESS,

update A v FTH JDBC I— Fid. ZOHY 744 TEEDS DThH 5,

class PersonMapper...

private static final String updateStatementString =
"UPDATE people " +
" SET lastname = ?, firstname = ?, nmumber. of dependents = ? “ +
" WHERE id = ?*";
public void update (Person subject) {
PreparedStatement updateStatement = null;
try {
updateStatement = DB.prepare(updateStatementString);
updateStatement.setString(l, subject.getLastName());
updateStatement.setString (2, subject.getFirstName());
updateStatement.setInt (3, subject.getNumberOfDependents());
updateStatement.setInt (4, subject.getID{).intValue());
updateStatement .execute() ;
} catch (Exception e) {
throw new ApplicationException(e);
} finally {
DB.cleanUp (updateStatement) ;

insert XV v FCik, —MOA—FE2 LA VR—/IN—2LTIHAALZ EHTE B,
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class AbstractMapper...

public Long insert(DomainObject subject) {

PreparedStatement insertStatement = null;

try {
insertStatement = DB.prepare(insertStatement());
subject.setID(findNextDatabaseId());
insertStatement.setInt (1, subject.getID().intValue());
doInsert {subject, insertStatement);
insertStatement.execute();
loadedMap.put (subject.getID(), subject);
return subject.getID();

} catch (SQLException e) {
throw new ApplicationException(e);

} finally ({
DB.cleanUp (insertStatement) ;

}

abstract protected String insertStatement():;

abstract protected void doInsert (DomainObject subject,
PreparedStatement insertStatement) throws SQLException;

class PersonMapper...

protected String insertStatement() {
return "INSERT INTO people VALUES (?, ?, ?, ?)";

protected void doInsert(
DomainObject abstractSubject,
PreparedStatement stmt)
throws SQLException

Person subject = (Person) abstractSubject;
stmt.setString (2, subject.getLastName());
stmt.setString(3, subject.getFirstName()):;
stmt.setInt (4, subject.getNumberOfDependents()});

1044 | 1 : find XV v KOHEE (Java)

FAL VA7V x2 b find AV v FORBEBOEIFOHES £ 5127 51013, &/9
L=bL2E7 =A% lioT, find {1 ¥ ¥ 7x—RA%2< v/ —=0b5835 (K105),
find4 % 7x—R%, FALYLAYHLRZBMEL LIy r—JICRBTHI I



WHECH ), ZOPITEFAL Y LA YEHBICEEBET 5,

BHIHZE find AV Y FO 121k, HEORBIDIBLTEH T Vo2 bEBRET S D
DTH5. WHOKEHIAHTHY), BELRLAVIA-N=21T 2L - TRETHZ L
BTEL, TOHREITE, IDIZDOVTHSTWE FAL U F TV 27 FOL ALY ZX—/8—
FATHLEIL 5o,

BEDIDDA 772 =R, find 4 ¥ ¥ 72— ARIIFHET B, WEIL. EARYA
THREINEDEHMABLENS D720, EL B2V EFEThs,

domain mapper
DomainObject
id: Long
[ AbstractMapper
Artist +insert
+ update
# abstractFind
# load
# dolLoad
b = —— ——
Album ZE
7/
7
7/
/
/
/
y
«interface» ArtistMapper
ArtistFinder
TTTTTTTTT T find (id)
find (id) # doLoad

105 —FRxA LNy 5= TDfind 1 87 21— ADEH
interface ArtistFinder...

Artist find(Long id);
Artist find(long id);
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BRI, find 4 V¥ 7x2—A2 LI AMJICFSNS find AV y FEEDBIC, F
AL Ry r—VHNTHEETHI L THDH, ZOFITIE, Mapper 7 5 AL - T find 4
VI Tz —AEEEL TS,

class ArtistMapper implements ArtistFinder...

public Artist find(Long id) {
return (Artist) abstractFind(id);

}

public Artist find(long id) {
return find(new Long(id));

find AV y FOKBME, =89 vELTE2F v/ LTHIT V27 MTTIIAE) L
WKhENEIDPEFZy ITH, T/ 53— AV A—NN—S (T2 L CfET 5, L
AN A== THEEL VAL, ArtistMapper I2X > TEHARENEHOHN LD
SN/ AT— A Y MEEFTLT, ENETETT %0

class AbstractMapper...

abstract protected String findStatement();
protected Map loadedMap = new HashMap();
protected DomainObject abstractFind(Long id) ({
DomainObject result = (DomainObject) loadedMap.get(id);
if (result != null) return result;
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare{findStatement());
stmt.setLong(l, id.longValue());
rs = stmt.executeQuery() ;
rs.next();
result = load(rs};
return result;
)} catch (SQLException e) {
throw new ApplicationException(e);
} finally {cleanUp(stmt, rs);
}

class ArtistMapper...



protected String findStatement() {

return "SELECT " + COLUMN_LIST + " FROM artists art WHERE ID = ?";
}
public static String COLUMN_LIST = "art.ID, art.name";

CDRBHEVD find DEHTIE, WHEOF TV bERRHELWA TV 27 FREUE
T 5. —H. load DEHIL. F—IR—ADF—72HELWF TSI 27 MCEET %,

class AbstractMapper...

protected DomainObject load(ResultSet rs) throws SQLException {
Long id = new Long(rs.getLong("id"));
if (loadedMap.containsKey(id)) return (DomainObject)

loadedMap.get (id) ;

DomainObject result = doLoad(id, rs);
loadedMap.put (id, result):;
return result;

}

abstract protected DomainObject doLoad(Long id, ResultSet rs)
throws SQLException;

class ArtistMapper...

protected DomainObject doLoad(Long id, ResultSet rs) throws
SQLException {
String name = rs.getString("name");
Artist result = new Artist(id, name);
return result;

ZPload AV Fb—BIvEL T % F vy 7 LTWBEICERBLTIILY, HITIEE
BLTLEOTWAN, load AV Y F&, Fx v 72 EZRATORWED find AV v F
PENPHTIENTE S, AFX—LTIRTCDY T 7 TR EHREZ LI, doLoad A
vy FEER L CTUELRERDT— & £ 5iAhH, findStatement AV v F2LHHHLH
HE SN LRAT— AV N 2RTIETH S,

Flo, 7TV —EEBIILRBEETTHILITED, oL 2 Track (B) &
Album (7W/34) OF—FX—AHH Y, FEE SNz Album DFXTD Track ZHRFH
T5find AV FPLEREELL). ZOA 572 —AIHUfind AV vy FEEHT 5,
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interface TrackFinder...

Track find(Long id);
Track find(long id);
List findForAlbum(Long albumID) ;

ZhiZ FRABESN/zfind AV v FTHE=D, LAVYRA—N—21TTld%i <,
TrackMapper 7 3 AD X S BEFED 7 5 AIEEEIND, HOWAS find AV v FRERI,
TR 2D A Y v FPFEL TS, 12dHod LOEHEINILAT— AV M E
FHEL. ) 12EDHONLOERMSNARF— AV FOFUPHLES v ¥V 7 LERE
RS %,

class TrackMapper...

public static final String findForAlbumStatement =
"SELECT ID, seq, albumID, title " +
"FROM tracks " +
"WHERE albumID = ? ORDER BY seq";
public List findForAlbum(Long albumID) {
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare(findForAlbumStatement) ;
stmt.setLong(1l, albumID.longValue());
rs = stmt.executeQueryl();
List result = new ArrayList();
while (rs.next()) result.add(locad(rs));
return result;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {cleanUp(stmt, rs);
}

IOfind AV v Fid, BRBOFITTLIZload AV v FECH T, AV Nk, A€
YEDA T2 s bOERE, F—F 2ot TV FOFERAREHEL LTS, Hi
OBIL TR T TIMPDHEAREN TR AN EIDEF v I TH2DO—BIvELYT
DF v 2y, —BHELANVZA—=IN—3 44T TUIS 2 Z L ATRETH 5,



1045 | B : ZOF TS 17 hOERE (Java)

ATV 27 FOFEARMIUL, 2HBEDOFEND D, 1DIZAVANT 7 9 2 M- TEE
ATV 2y VEERTAHETHY, HROFITIZOHFEZFHAL T2, HRIZUT
D &) BREAMARI— Filh B,

class AbstractMapper...

protected DomainObject load(ResultSet rs) throws SQLException {

}

Long id = new Long(rs.getLong(l)):;

if (loadedMap.containsKey(id)) return (DomainObject)
loadedMap.get (id) ;

DomainObject result = doLoad(id, rs);

loadedMap.put (id, result);

return result;

abstract protected DomainObject doLoad(Long id, ResultSet rs)

throws SQLException;

class PersonMapper...

protected DomainObject doLoad(Long id, ResultSet rs) throws

SQLException {

String lastNameArg = rs.getString(2);

String firstNameArg = rs.getString(3);

int numDependentsArg = rs.getInt(4);

return new Person(id, lastNameAryg, firstNameArg,
numDependentsArg) ;

9 1 ODOFEIFZEDF TV 2 7 PRV L. set XV v FIZ& o TRISHEARLHET

H5bo

class AbstractMapper...

protected DomainObjectEL load(ResultSet rs) throws SQLException {

Long id = new Long(rs.getLong(1l));

if (loadedMap.containsKey(id)) return (DomainObjectEL)
loadedMap.get (id) ;

DomainObjectEL result = createDomainObject();

result.setID(id);

loadedMap.put (id, result);
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doLoad {(result, rs);
return result;
}
abstract protected DomainObjectEL createDomainObject();
abstract protected void doLoad(DomainObjectEL obj, ResultSet rs)
throws SQLException;

class PersonMapper. ..

protected DomainObjectEL createDomainObject() {
return new Person();

}

protected void doLoad(DomainObjectEL obj, ResultSet rs)
throws SQLException {
Person person = (Person) obj:;
person.dbLoadLastName (rs.getString(2));
person.setFirstName (rs.getString(3));
person.setNumberOfDependents (rs.getInt (4));

set AV FOMHEHE LW, REZBHORFAL ATV PLLIYZ—
IN=34TeHRL TWBEIZHER LTI LV Person Ok (last name) 2 ARE7 14—
FIZT 258 2B T 5. BITIE. —ERARENLHBIZT 4 =V FOEEEE LA RV
7eh, AL VAT T2 MIRATF—Y A7 4=V FEBHIL TS,

class DomainObjectEL...

private int state = LOADING;
private static final int LOADING = 0;
private static final int ACTIVE = 1;
public void beaActive() {

state = ACTIVE;

D%, BARAMFIEDEL T =y 7 §HIENBREE LD,
class Person...
public void dbLoadLastName (String lastName) ({

assertStatelsLoading() ;
this.lastName = lastName;



class DomainObjectEL.. .

void assertStateIsLoading() {
Assert.isTrue(state == LOADING) ;

B TIREWERLELDIE. Person 7 3 ADIZEAED I FA TV MMERATE RN,
VT —ARIS, AV Y FEESTWAEWIETHE, ShE 71—V FEHRET ST
HDDY IV Y ayeERTET Y =T 5518 TH Y, Java DREERA H = X LI35E
SIfEHTE R 25,

RF— & ANR—=ZADRHI, 179 12T DML D 50725 9 I R h, Blbbih
Shv, —H TR, BHOL—FY, BhE-725 4 327 Tupdate XV v FEFOI§ &
WINTHMENS, LOALIONTIE AHSZZXLADOIRA MIBNEI LTI LD
1535 BT, MW TFRUICOWTHBELR BRI Tulkvy,
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EVRARIH I3 OFBERIIF TV MOUYR MERIEL DD, TER
DB EAH & WITEORBEDERR & HET 5,

UnitOfWork

registerNew(object)
registerDirty (object)
registerClean(object)
registerDeleted(object)
commit()

F= I R=—AH L CF— Y OBALMBEITI L &, FELAZRBRL TB I LIZEER
Thbo T LhvE, F—FEF—IR—RIFTBShhv, RS, fERELAH LA
TV MIFAL. BIBRT 537V 27 MITRTEEL T LEFH S,

FT T2y VEFAIBT BT LT — I R—RAEEET LI LI £5T5
EETHNRELRF— 5 R= 2D LA il > TLE, MHHEMETLTLE
Yo EBIT, T UH I Y a YETRTOMEMEAICH LTH -7 I LThr kil
LBRVOT, EVRA NI V7 T a YHBEEDY) 7 LR MIE Ao T A5A1 M
TRV, —HEOLRWFHAAAZEBMTE S L HIZ, FARAEAT Vs VOEEE %
FERL U UER S VIE, S OICIRILIEREL < 205,

Az bFTT=71&, F—R—RIHEEEERBETVRANT Y7 v a yipilith
NDTRTOMEELIFRT 5o TORR MEERTIIL, T—IN—RFEET L7201
FTIREDH LW LIEENPHLNIREDTH b,
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T I R= ANDW A WFE L L HHERFERIL, FLA 7Y =7 PO, BEFEA
7V 27 POEFREREE VS BT TH D, 22y M4 TT—71d ThOoOEBEOHE
R THAT V27 b THD, F—INR—RIIHEELS I A LETIEEIL FT2
Sy MFT TV %R L CTEERLHRT 2. A7V =7 PO, EH, HIBREST) 20
32y MATT7—=210803 5%, 720 $TICRARALEF TV 27 MIOWT Hilss
b1, EVRAM T I L a YRIITF—IR=ZA LO—IDF TV 2 7 MIEEM LW
TEERGET A LT, —REOLVEREARBREF 2y I THIEMNTE S,

A=y bATT—Y YRR, a3 M AL A2 TRENEASHETHHTH S,
A=y bATT=9k, P ¥ITargF—T L, HOWEETHF 2 v 7 2TV
(EAI754>0v 7323847510y 7 %H). F—¥X—A0EHELH XA,
TI) r—3arDTayIvidi, F—IR—RAEHOIHD AV v FEPRRGICFUH X
BWOT, MAEEINLHZEFTZLEE L SBESUAMHEDIESE I & 8T
BHELETHLED v,

bbAHA, ) LIBREEZAEDCTSICE, BERHRELEFT TV MHRENRTHED
A=y AT T—=U5H > T BLEN DD, ZO7DIZZIFOHR L BT 7
T Moy bATT=JIRERT LT 5,

caller registration (IFUSH LITEER) Tk (M111). A7V 27 b2 —HI3EFHHs
HolE, A=y "ATT—V2FRALTA TV 27 VBT HLENH B, BSH
Tt 7Y M, 23y MHIFEZAFA VIS TH S,
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client database unit of work
I I
| |
new (ID) | |
customer | ]
| |
select | |
|
N i i
| |
set credit limit | | |
| |
I |
T register dirty (customer) |
i = :
| |
v I | L
| | | |
yy | | commit |
L Il 1
| L}
| save |
L }
update !

object registration (7Y =7 F&$k) T3 (K11.2). O LEICERIZO» 5%
Vo ¥ 727 b AV Y Fil registration (B$%) 2V v F2ERETE16THb, 7—¥
R=APoFTV2s beGARALE &R ATV 20 MeELALA TV 27 PELTE
$kL. set AV Y FidF 7V 2y PERHELDNE LTEIRT 5o TORX— AN LT
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client database unit of work

) new

customer

select

I
|
|
|
|
I
!
|T| register clean
|
I
|

set credit limit

registér dirty
1

> ——%

,U
Q

|
|
|
|
|
commit }
|
|
|
1

L
|
|
]

|
|
I
I
I
MN2—RUBIEF TV 27 DA TV 2 7 FRBICLDER

Az ;AT T =T OZFEUSHBEZD, Moh0tyyar+ 7Y MICENT
B EITIFICFER R,

A7V PEEIILTH, EXTEMRTNELR SRV ENHE, + 7V s F OB
#EL BEOLOOHFTH L%, #ULHINGEINL TP 2ihidz sk, TH LA
CLITBBILTE LD DN, BRBLEPL VBT ELIDOTERLTIEL Y,

WY RO L2 R T ADiE T — FEKOREEM, Zhiud, Elshsa— Fedg
ENpna— FPRHICG PN TV BGEICEITTETH 5, ZOMEIZE YbIFTARY
Mem7ars 3 78 TiIELHDTHS, FITOMBEERRT DI, T7V
T TANDERE (RANTaty ¥ 0 7)) L) FxBvons:, ZofITtl, K
A MOy HIETRTD Java class 77 A NVEF v 7Ly AV FERELT, /51 b
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Vo V—NHBRBIC—MINE o TR, SIS LAPEATT I EHASh A
59 LRETRELTN S,

Ao T aiosi L LTid, TOPLink ®#fina=y b7 7—-sa> rO—35
(113 W) #¥iFohs, 2=y b4T7—93>  O—-5TR. 2=y b4 TT—%
WTF = R=APLDH LW HFEAASBNEE L, ELIF TV 27 MhFERATAIE
BIZENEBHT L, A2y MFT 7=, A7V 27 Ve HEERDDELTI—F
TFHDTIERL, RARBBHIIE—2RUEL, I Iy MEIFT Y2y PEBETED
Thbo THITLSTII vy MUINIF—/N—Ay FHEL LA, ERICEREINT 4 —
VEREFEEHRTE, FAL ATV 2y MNTOBEIFOH LIZERTE 5, 29 Lin
A7y FeFhilEoC ERENLA TV 22 M aC—2 BT L5102, &
SRILBEIHS, BIRAICEH T 5 LA TE D0, THLULICHEARAABECHEITIE,
AL B ==~y FEKIBICBIRTE 5,

* 7727 MEERICE, I LB EEBTRETHEH —BHlEt 7Yz s b
T AAIZE o T FFHEHI LV ETldhve ZORLBVBIFAL 47V
7 IDTFRAIThDB, TORFE. T— 7 RXR—ABERARDROGT A b OEITHREH T
ENb, WOMLIEBHFTIDORAY v MEEHTES, LALIOMICH, 2=y hFT
T=PI L5885 ETOLEV—RI VRN 7 5 RRHELAD, T3y MIXMTLREL L
WMARY Y IWr—ADAZy A TT—%RML DT 5L v GEbL 5 5,

Tl Ay bATT—0 D48 b 5 1 DOHBUE. 7— 5 N— AHBBEAH LT
BOTHDOIFTH 5, SQLIFFPIRL ZE TR, Iy HFr v ardazy a0
HTF = R=2W, HRIIBBEEEEZF v 7 L, BHOBEFELRIC LA TH L%
5o IBLALDT— I N—ATIOWNHEIT) TLMWTELDT, TELEY ZDHEEME
RT5I 8805, HHTERVYEICIE 2=y M T7=02%%, 29 LI-EHD
NEUF % 3 B$ B I IHRE CH 5o INRER ¥ AT AT, ISR — 12D W5 — 7
MO & ARMF 2 FAZHRNGE I— FIZL o TTOMHEEEITTE B, —H.
KRBT 7V r—va TR, A F—5%2HLT, 7= X— 2O X AHNEFE % i
BHHZEEHDD, OFRIFEAR) WHTIEILVOT, BAY-—VEBEITTHIE,
HOBHHETAY 77— A L LIRS WIEE. ZORIVOIE M Radhly—
FTHD ERITML T B,

kDT 7 =y 7 %#EoT, Ty FO v 7 OB/MELTE S, $RTOIF U HFr gy
PEUHFTT—7VERELT, Ty Fay 7o) 2 7@V BHIhs, 22y b4
T7=9i&, T—T7NEERBOUE - 12 F T 5 BERETTH ), FICFEL
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N CF—TWICT 2 AT 5,

7V MABTOAZ Y M AT T—0% RO 6N TUIR O, o L AR
BEEE, ALy FAI—=TENTWAELY AN %) TETH S, b 1 DDFEI.
AV FIFOM LS AVIE 7V 27 FOMEERHS, 2=y bATT—I % LBETHAT
Vxr MIETHETH L. WINOEE L, BROAL y FHLZy bFTT7—7120k
W7 7 EATEZVEIICLTEL (ZOEPDP RV EBEITHS ).

client database unit of work

I
—  new

customer

load (customer)

——— = new

customer clone

set credit limit

>3

differences to (customer clone)
1

[
I.,.l\ | {customer changed)

: update

v

1

B113—F—4N—R77EAOLHOIL FA-5ELTOIZ Y bFTT—-VOER

=y bAT 7= TR, Ny FEHOUANEHR SN TV 5, batch update (/¥ F
) ORAGLEZFIE. 120 E— MEFHLUTRETES L) 88D SQL 2<
VFE10o02=y FELTREETHI L TH D, THL AL X UHIBRALTHTICEE
KhaEE, & CEEICR S, EIBRETCIR Ny FEHISHLT, Bi5 L OHR—
MR XN B, JDBC iZid, M4 DAT— b A ¥ My FLTHBEESRAE I TS,



F7z, 2 LIoBRER R WA, BI50 SQL XX SR S A XFH 2K L, 12
DAF—PAZPELTHLEIET, RAUEEEZITH) ZEHTES LTk 5, [Nilsson]T
iZ. Microsoft 79 v b7+ —2HDOH > I NERBHML TS, L L, EBEIZTHEE.
AT—=FAY MDT) IR WIKER R &/ ZERRWREIIDEHEELTB I ),
A=y bFTT=V1k, F—IR=RLEFTRL, HOWH T yFriary)v—Ric
HHTELD, Ave—TVFa—R T W v a VEREDBREEZDILDLTE S,

NET D322

NETTIE, 2=y bFT 7= RO TFT— 5y MIX-o TSRS
72D, RO — L3V LR DRI =l h, ABINTTICHE -0
EALDAZY b AT T=013. A7 V27 PAOEEZBHFLEHEL T
%o NET B7F—9 27— I N—AP5F—5 €y MiFihrt, F—FEy b &
iF, F—=FR—=ADTF =TV AT FID L) IRB EN/—EDF TV 27 M Th
DA, 1 2F2RBHOSQLZ 2 —DRAE) LDIS—4 A—JThb,
BEF=FRE =T a (AL b ) TFN, ERERE) CIRECGREHE, B
T, HIBR. BIE) VI WS EF-> TV, F—Fty MIXBF— 7 _—Z2RED
Bl ZOBESIC L © TF— ¥ N—ADOM B L RO X AARD T HEIZ S 5o

12 | ERT32137

A=y bATT—=Y DA EE, MBEN-STETLF TV 7 b ERGTAZET,
AEY EOF— 5 b F— 9 R—ARFAMTEDIC, EDF T2y MHUETHL,EHS
CEMTED, TRTOEFERVRATFAINI Y H 7 a v NTITHI ZENTEBLE LS,
BT REM--OF TV 27 MIEREEMAIAT V27 b)) T eilhd, A=y b
T 7=V BEDIDDI S HEFED 1 27555 hoERS 55,

b YT NERBIE, EEE TR AT 7 V22 P EBRMICRET 5 HE:T
Hbo TOBEORBEL, EFEPICIHHITIOOF TV 2y MIEBEZMAT WY
A TRENIC3 B L 2 ThRITMIEE SRV T, BEIZ ] BORUH L 217
IGHEE DD F— I NX—ADFUH LA TFEUEISMITLES 2L TH D, B
F— 8 R— RO L &80T 5 03, TRTOEFHZFRBITO &5, 207:HIC4E,
EEHFMR ORI RXTOF TV 27 F 2L L TBLENH D, LsRCIZT— Fho%g
BEME)LDTELY, EROBF—EURIHZZ L, BHAREEZ-TLE), b
Yol A7V T P TREBREDRET ZHENZ VN FASEFNTIRET
HEEL .
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FT7V 2y MIEBENH-IBEET, 79 7EBRETH LV TELEI LIS, TOHE,
FIUHI T a Y OBRBICTRTCOPHEELRA TV 27 b Ao THERTULENH S,
COEEOEGBEFIL, METRA TV 27 PelBICREEAHEIC > T0ENE I R
B, TRTDOF TV 227 FA 1 DORSBHEEIZINE > TWIUE, ZOREE T L T\
FEINLFRTOF 7V 27 b aBEMTIEITELDY, KALETIOL ) L—H%
A 7327 Vay F7—212B80 T, REHIBES TRV,

2=y FFTT = DERDEME. TTOWERE 1 BIHRETHHThHD, vk
HhHE, BIIEEONFIIOVTIZLA LTS HLE IR, 32y MTT7-713
BA754 0y 9REA 7540y 72 EHL TS, HHDVATLI I U HF s v a
Vb BEVRA T s a v OMBE Vo, XD BHELRIRICE L HEELR T
9 M 7+—LTbdHb,

1143 |#: 2797 MBREBALIZY FFTT7~7 (Java)
(by David Rice)
BEDEIFAPT I T a /il THTRTOERELIFEL. TORIBTRYED 7
BHTF—yR—AENGLETIY M AAZy AT T~V 2T 5, SORXL L
AXIEVLAVPRA=IN—BALT, FAL 57Ty VaFFL, A2y b4T7—9 LiE
M5, Ly FORFICIE, 320U X (Bl RS, HIBRFAL ATV =7 b)
2R 5,

class UnitOfWork. ..

private List newObjects = new ArrayList():
private List dirtyObjects = new ArrayList():
private List removedObjects = new ArrayList();

BEAYV Y Fid, YA PORELRIFEL, ID A5null BEERL) THWI R, THE
HA TV MAEHE LTBBEN TRV LA F 2 v 755 L) LEKNE T H—
vavRETT S,

class UnitOfwork...

public void registerNew(DomainObject obj) {
Assert.notNull ("id not null", obj.getId());
Assert.isTrue("object not dirty", !dirtyObjects.contains(obj));
Assert.isTrue("cbject not removed”, !removedtbjects.contains(obj));



Assert.isTrue("object not already registered new",
InewObjects.contains (obj) ) ;
newObjects.add(obj) ;
}
public void registerDirty(DomainObject obj) {
Assert.notNull ("id not null", obj.getId());
Assert.isTrue("object not removed",
'removedObjects.contains (obj) ) ;
if (!dirtyObjects.contains(obj) &&
!newObjects.contains(obj)) { dirtyObjects.add(obj);

}
public void registerRemoved (DomainObject obj) {
Assert.notNull ("id not null", obj.getId()):;
if {(newObjects.remove(cbj)) return;
dirtyObjects.remove (cbj) ;
if (!removedObjects.contains(obij)) {
removedObjects.add(obj) ;

}
public void registerClean(DomainObject obj) {
Assert.notNull("id not null®, obj.getId()};

registerClean() {3 B L 2V EUSEH LTI LYV, #HITIR, 2=y bATT—Y
WIZ—Bvy BT %BB T, MUA TV POV —PRERDELHN LD
ZedDBHLD, —BIYYETRFAL A7V 7 bORIEE AT LIZBWT 254
ICRLERTRTH L, —BIYvEITHEBENEYE, registerClean() i3 B3N
TV MEFIIHENT o FIBEIC registerNew() IZBTHA 7V 227 b= o ¥ U7
&, registerRemoved() IZHIBRENI-F TV 27 b 2T v VD LHINERL, =BT v
E2 TR0, A2y b4 77 =212 registerClean() # & T LWV &V 5 ERE D
BA5 B, TS A M OERA TV 27 bEBIRTAE VoA Yy FOERESBIC
L7zl eddh b, LALEBROEFNZT =Ny 72 3EIHRVEECWLOTH L, EELY
M OIREZBIET AHAICIE. & ICHEESFLETH 5,

comit J(IHA TV bOF—-ETyN—WFEL, @UE<T v Er TRV v FEEFT
3 %o updateDirty() & deleteRemoved() IR EN TV WA insertNew() D & I IZIRA %
Do
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class UnitOfwWork...

public void commit () {
insertNew() ;
updateDirty () ;
deleteRemoved() ;
}
private void insertNew() {
for (Iterator cbjects = newObjects.iterator(); objects.hasNext();) {
DomainObject obj = (DomainObject) objects.next();
MapperRegistry.getMapper (obj.getClass()) .insert (obj) ;

FTTICHEARTN, 23 v MRUI—BEOLRWHRARALT— % F v 7 L7onWF TV 2
7 O, Iy MFT T3 EIN TRV, 29 LA, BF7512
Oy I CEFTENBET LIRS,

KIS ATV VEBEIRDD, T FERAA ATV M BEEOEV AR
VWY a EBLT ALY b AT T2 ROTBIETHL, TRXTDOFAL Y
EFNHFLIZ Yy AT T =% PELETH0, 85 2A—F L LTEARETHILIEHY
TREVEENZ V. BEVRAI T I T a M1 20OAL y FATETESNDEE.
java.lang.Threadlocal 7 9 A% fHi-CA=y bAT 7= 2 BEETPIORA L v FIZHH
35, SV TNET B, A2y bATT=0 7 FATRHUAY v FEHERHLT, 2O
BBt S, YRR VT v a YETALy FIZHESITsh Mooty
YarF Ty MHTTILH LG, BHA— /=~y FBELBHDRAL Y Fey ¥
FEEMTAEIE £y yard 7Yz MCBITOIZ Y bAT 7= %8BT 575728
BETHD, T A=y bATT7—ViEESm# EEy ¥ a VIR LT,

class UnitOfWork...

private static ThreadLocal current = new ThreadLocall();
public static void newCurrent() {
setCurrent (new UnitOfWork());
}
public static void setCurrent (UnitOfWork uow) {
current.set (uow) ;
}
public static UnitOfWork getCurrent() {
return (UnitOfWork) current.get();



INTHITOIZy hATT—9%ERALT. MR AL F 7V 27 PEKERET S
72ODOT—X T AV FRIETE S,

class DomainObject...

protected void markNew() {
UnitOfWork.getCurrent () .registerNew(this);

}

protected void markClean() ({
UnitOfWork.getCurrent () .registerClean(this) ;

}

protected void markDirty() {
UnitOfwWork.getCurrent () .registerDirty(this);

}

protected void markRemoved() ({
UnitOfWork.getCurrent () .registerRemoved (this) ;

HREFAL A7V 27 Md, LEUSLT, BRFIFRB LU EEL v —F > /¥
LUBENDH B,

class Album...

public static Album create(String name) {
Album obj = new Album(IdGenerator.nextId(), name);
obj .markNew() ;
return obj;
}
public void setTitle(String title) {
this.title = title;
markDirty () ;

HilpA 7Y 27 NOBED, MBRFAL 4T V27 b ED remove() AV Y FIZX 5T
MIPEND LIRSV, $77, registerClean() #EEL TV AYE, F—FTy/—ik
Pl ARRENIA TV 27 PEMEELI-DDE LTEEFTHLENDH B,

BHES, BEOSLTIZy bAT 70288 L33y M55, COWMAIT, WHRIMIC
LB L EITTE D, WRNAIZ Y M ATT7—08HOBIZ L TIIRT,
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class EditAlbumScript...

public static void updateTitle(Long albumId, String title) {
UnitOfWork.newCurrent () ;
Mapper mapper = MapperRegistry.getMapper (Album.class);
Album album = (Album) mapper.find(albumId);
album.setTitle(title);
UnitOfWork.getCurrent () .commit () ;

HRATHRVELOZVWI—F 1 Y I E2BIWIEEICIE. YARIZY VIV T T or—
Parindh, BHRNLIZ Y b T7—8FER LV, BRY 754 7L Tcazy b
FTT7=0%8BF L, a3y bTAH—TLy bLANVX=IN=RLT%2DUTITRY V7
¥ 4 7 doGet () 4 —/5—5 4 FFHDTIFR{. handleGet () #EH T 5o handleGet ()
DB CETENDTRTHOI— FICid, LDCEET A=y bATT—=0 %% 02 8
%50

class UnitOfWorkServlet...

final protected void doGet (HttpServletRequest request,

HttpServletResponse response) throws ServletException,
IOException {

try {
UnitOfWork.newCurrent () ;
handleGet (request, response) ;
UnitOfWork.getCurrent () .commit () ;

} finally (
UnitOfWork.setCurrent (null) ;

}

abstract void handleGet (HttpServletRequest request,
HttpServletResponse response) throws ServletException,
IOException;

ROV —TL oy M TVIE VATAMT T Y a VillEAF Y T LTS T,
RRHMEIN TS, 702 32 PA-F2M#HT 584, doGet() T3k, a< >
FIZaAZy bFTT=0%F v 755720, HOWLEFTIVFFANT, AEEDOT v 7H
FITTE D,
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finder identity map database

find (1) : :
found = get (1) |

P— i

[found not null) found [found is null] found = select where id = 1

1
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EEL BTNV v 0id, EEOBRRETHE, T/ —BY vy ELJRBITHER
KXo THEERT 370, BF 7540971220 THERLEZ L TWITRY,

11.2.1.1 m ¥—0ER

BRICERTREE, vy VDX —ThHb, TTEZOLNLERBIL WHET 57—
YR—RF—=TNDTFTA)F—ThHb, ¥—81 DO THRETHIHEIL. I W
o RET7FA <Y Xk, vy EVIFDOF—LLTHATAILLTEDLID, ZOFE
IZETHBL TS, F—R IV TNRT—5 54 T b0, MBETIHELAMAR
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=By EC Tk, WRND S WIZHOWT A BIRL 2 hidh S v, BRI E
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LT727ERx&8Nh5, —H vy Er7i, $6WEF 7722 MIHLTI 20X
Vy FEERAL, $ELTIF 727 VOEEZNFTA—FTKRETS (Fl :
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YKV TESR-FTELHTHD, HOWHHEEOFT TV 7 MIEEL, HLwvey
¥ 7 OENMBH S BH T2 LEN R WAL LI A M 2703 HETE 5,
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ZNERDO—BRYELTTLIL, Ry E VT 74—V FET 7 vy H—% T %,

private Map people = new HashMap();

public static void addPerson(Person arg) {
soleInstance.people.put (arg.getID(), arg);

}

public static Person getPerson(Long key) {
return (Person) soleInstance.people.get(key);

}

public static Person getPerson(long key) {

return getPerson(new Long(key)):

Java DFFED 1 2L LT, long A7V 27 b TGS, v TDL Ty o
AELTHHATERWEW) EN DD, 1275 4 U7y 7 ATIEEHEE —WiThbhwvwio,
ERITEFNEI LS L TldRv, H—REE 2D, V7oL ELBIIF TV b
EM LW THAE, 7u¥ s ara—FiBnTHIL AL YELRLTH, FAD
I— FCIIRSICLEL SN 2D b, ZODREEDL T A MEERHITTH2010,

long 2 L7z get AV y FEFDL-TL2H 5,

7—D—N\iAC w-
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PBEEINTDTF—2RBETLEVY, ZOBEHEEM>TWAFT V1T b,

customer database
I I
get orders | |
|
h |
[orders not loaded] |
1
|
|
load orders ]

< __________

return orders
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RAFN TRV E2RTADITMOMBONIETTH . HBVid, null IS L TRAN
2 Wir—R e L8N H 5o
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7w BBNERET BT TR, LA V—0— FORBERIN S N A 4 2 R5E % B
T& b, Bid, LIP—O—-FeBANLEHETERTS, 709V ML Java /34
Pa—F2RICLAZELH S,

RpBa—Rr—AD5 BAbUAT—WEMHL TREDICEHEL TV aIRiREHICTS
ZEBB ATV VN TFTTOY Ty FELELETLELDLHNUT, P TE b
FUELTHLDLDH D, BAOREEZBLICE. ELVL—RAFy—RIELWY 775
T RRARLETHS,

Z07-00hiEE LT, ﬂ&az—x#-xvau‘M%®?—9~—xmzwm17
Ty VEFRTLE V) TESBEYOND, T2y N—2 T 504, RIEICHNE
FARL v 8=k, BISEMARZIT) 7 v/ 3—0 2 D Order v v /3—F 7V 27 b
2 FHTBHHETH S, 77V r—Yara—Fid, 2—RAy—AUBL YL~y —%
BT 2, /N x—2a ELTIE RUEET—F—% 7T T HAhRA
N —VDPREIL, EDIHATIHNEEIANTFI—F TV 2y M) b d b, =
LoDTHRE VEHEINTWAED, IREBV-OH TIMEN-HETH S LIZRS vy,

BRI ST ST LA V- EISRD LN BA, LELDRIFEELTAARD, VA
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LA2—A—-F2Wold5013 #7227 FOFERARBEIF—F R—2AHh 5 Eh
CHOVWORZEFIEIMTD, T, ThELELT S5 — 7 N— AU LAEECH 550
LoThI->TL %o BRYDAT V27 PEFMUTEHE 74—V FIINTHELSY—O—
FiZIZEALERE DRV, RS, F—F 74—V FREETHREVESTD, 1 H
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FI34XLOB)o 2%, LAT—O—F2FEETEDIE. 74—V FHRT7 7 LADEM
T R—ARVH L2 LB L TIHETH S,

N7+ =V REV) JTE EORETT— 7 Z2ICCR LW IO F & 4 5,
—BEDIFUM U CLELERETXTRY AA, FIEOBTICEET 52 ka1 —H—4
7 2—AND | BIDOBETITABELIch, L COAEDRI L THE, BIMPFOH L %25
ATIFOWES L LTWEF—2, AL 37V 2y FOFREBIZIMERShTWRNE
EZF, L4 -O-FEHHTHDTH S,
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1133 |#): L1122+ 51X (Java)
UTFna—Fit, V49— v 54 XDEERERLTWES,

class Supplier...

public List getProducts() {
if (products == null) products = Product.findForSupplier (getID());
return products;

CDE I Product 74—V FDBHIDT 7 L AT, F— 3T — ¥ R— A5 5 ERA
Fhb,

1134 |8 RE7O%~ (Java)

BRTIF S —DF—RA ¥ ME, HHTE7FADEIICRIZBD, Yo ThhSy
W= f27 FAEZRBETEDOTH S, 2F0), ¥ 754 ¥ —D/2HD Product Y R M,
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class SupplierVL...

private List products;

ZOEHIBVRMTOF Y —OERICH U TR ML I i3, 77 B ARSI S
hBERERY 2 PEIRLTEBRERIT) T ThHhD, LT 1 YA ¥ ADOIERE
20 VA PERERT 27201088 T — FR2REY R bAEESRITUIR 64\, Java T
FNEEHTHRAOFEL, SARLDRIFENIA VI 72— A2 EHTHILETH S,

public interface VirtualListLoader {
List load();

Thick T, BTy /=AYy FEIFORTH—F—ICE> TRV A bE4 VA
AL TEB LI D,

class SupplierMapper...

public static class ProductLoader implements VirtualListLoader {
private Long id;
public ProductLoader(Long id) {
this.id = id;
}
public List load() {
return ProductMapper.create() .findForSupplier (id);

load AV v FAEEFLTWBHE, YA M7 4= FiZ ProductLoader ##9) 1Th,

class SupplierMapper...

protected DomainObject doLoad(Long id, ResultSet rs) throws
SQLException {
String nameArg = rs.getString(2);
SupplierVL result = new SupplierVL(id, nameArq);
result.setProducts (new VirtualList (new ProductLoader (id)});
return result;



N R bDY—RY R FEKIES TEMEER, BROOBREHIO— 5 — %3+ 5,
class VirtualList...

private List source;

private VirtualListLoader loader;

public VirtualList(VirtualListLoader loader) {
this.loader = loader;

}

private List getSource() {

if (source == null) source = loader.load();
return source;

TREIT) list AV v Fld, £0HBY—RA Y X MIEEENhD,
class Virtuallist...

public int size() {
return getSource() .size();
}
public boolean isEmpty() {
return getSource() .isEmpty();
}
// ... and so on for rest of list methods

CDEIIFAL 725 R, Mapper 7 FAN LA —A—R&ED LI IZFFI iz —
sz it FELLI—O—FEHE0EIPSIIBEALLVOTH L,

1135 | #]: " 21—F045-0fERA (Java)

N 2—FNF—id, HLIY—-O-FE LTHHTE %, HITIZ. Product 74—
FANY 2 —FNF =L LTH AL AMLENRThBE70H, KX 4 2574 AT THh S
b LML, get AV Y FIiZEoTHTIAX—DI 547 v LI hEETI &
T&5b,

class SupplierVH...

private ValueHolder products;
public List getProducts() {

7—=0—-N\iAT -
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return (List) products.getValue();

NY 2—FRNF—HHE. LIPS —A—-FDRELBVEIT). 77 L ASNAKER TN
) a— kW T =LA T —0O—RKDREFBWEIT) IODEEFAALID, 32— FAPES
NBLEN DD, ZDTOU—F—4 V¥ T 2 — A% EHET Do

class ValueHolder...

private Object value;

private ValueLoader loader;

public ValueHolder (Valueloader loader) ({
this.loader = loader;

}

public Object getvValue() {
if (value == null) value = loader.load();
return value;

}

public interface ValueLoader {
Object load();

Ty, O—F—OFEEEZEEL. $TIFAY ATV MIFATHILET, A
) 2= RNV —%BET Bo

class SupplierMapper...

protected DomainObject doLoad(Long id, ResultSet rs) throws
SQLException {
String nameArg = rs.getString(2);
SupplierVH result = new SupplierVH(id, nameArg);
result.setProducts (new ValueHolder (new ProductLoader (id))};
return result;
}
public static class ProductLoader implements ValueLoader {
private Long id;
public ProductLoader (Long id) {
this.id = id;
}
public Object load() {
return ProductMapper.create() .findForSupplier (id);
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37V bET—AMITHEIS v 7%, LAVRA—N—BLTIHARALZ EDTE
bo AHRELT, TR MfEHTIHE, ThiidowabIAIHNG, 22T, I—
AMIBTAREE. FTTRFAL Y FT V2T LAY R—IN—BLTHOMET 5. &
RALYF TV 22 ME, FRHBT—R M THLIDPEI PRBAIL TN,

class Domain Object...

LoadStatus Status;
public DomainObject (long key) {
this.Key = key;
}
public Boolean IsGhost {
get {return Status == LoadStatus.GHOST;}
}
public Boolean IsLoaded {
get {return Status == LoadStatus.LOADED;}
}
public void MarkLoading ()} {
Debug .Assert (IsGhost) ;
Status = LoadStatus.LOADING;
}
public void MarkLoaded() {
Debug.Assert (Status == LoadStatus.LOADING) ;
Status = LoadStatus.LOADED;
}
enum LoadStatus {GHOST, LOADING, LOADED};

FALF 7T MZid, T—A b, BARAARDPE L UBARARBEAD 3 DOREHND
%o Fhd. BAWMDEHTONRT 4 LIFRWBR AT —F AERBAYV v BT, A7—7 25
%5 v 7T5FEERFATHNYTNS,

TR MOERGEDLLVEEE, 7 V27 MST—X M THLEE, BRARAD M) TE
%B7DTRTOT 7 L AMREEIET 5L ELDHBHTH 5,

class Employee...

public String Name ({
get {
Loadl();
return _name;

7—O—-\AC w-
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set {
Load() ;
_name = value;

}
String _name;

class Domain Object...

protected void Load() {
if (IsGhost) DataSource.Load(this};
}

R BDEIHLVAL N1 P I— FOBUEBETHT AR MER7OS 73071k
TIEMBIN e ¥ —7 v P TH B,

BAAADHEIET B7-DI01E, AL U F TV e MIFEYT B~y /-2 IPOH %
bbb, LAL, ROBRBISTEHENAL ya—FiE, <y /3—0— FEERECE RNV
Ebdbo ) LIHBBELLLDOIREL Wzt LY AN EENL—R12
271 —ADMAEHEEME) ZETHE (R 114). R, F—% V—RABEDDHIF
A VTR M) BEHEKT B

class DataSource...

public static void Load (DomainObject obj) ({
instance.Load (obj) ;

F— I V= ADA VAT VR, A v F 72— A%eflio TEHRSNS,

class DataSource...

public interface IDataSource {
void Load (DomainObject obj};
}



DomainObject

# Load

/\

DataSource

Load (DomainObject)
Init (IDataSource)

«interface»
IDataSource

Load (DomainObject)

/N

1
1
1
l
Employee |
1
|
) .
: : domain

1
I 1

: | data source
. |
| |
1 1

Mapper
EmployeeMapper 0.1 MapperRegistry
- l > + AbstractFind(key) class
+ Find (key) + Load (DomainObject) Load (DomainObject)
# doLoadLine # doLoadLine
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F—FV—AV A XIZER SN2 v /8—DL YR b IL, Data Source (F—%V—2)
A9 72— R FEETD, COHERIE, RYN—FEFAL T L TETL Y TFo 2
AMbEhiz7 1 7 aF)ICRBELTEA, Load AV v Fid, IELWe v =2 4RIN LT
B FAL v F TV 27 DGR & IHRT 5,0

class MapperRegistry : IDataSource...

public void Load (DomainObject obj) {
Mapper (obj .GetType()) .Load (obj);

}

public static Mapper Mapper (Type type) {
return (Mapper) instance.mappers|type];

}

IDictionary mappers = new Hashtable();

FROI—FNE, FAAFTV27 Ve F—9V—REDHAERERL TV 5, 7—
V=AY y 7RF-ETyN—2fTE, Ty S—DBFOT v JiEk TR MhYz
WA ERAMTH D, ZORITIR, REBODI—EORES & UHARAADIRS N OHFT
fTbhTwab,

B4 Mapper 7 5 A1, MPAY Y FCHEREESY Y FX AT AMEDFind AV v F
2o Twh,

class EmployeeMapper...

public Employee Find (long key) {
return (Employee) AbstractFind(key);

class Mapper...

public DomainObject AbstractFind (long key) {
DomainObject result;
result = (DomainObject) loadedMapl(keyl];
if (result == null) {
result = CreateGhost (key);
loadedMap.Add (key, result);
}
return result;
}
IDictionary loadedMap = new Hashtable();



public abstract DomainObject CreateGhost (long key):

class EmployeeMapper. ..

public override DomainObject CreateGhost (long key) {
return new Employee(key);

ZOFARLbRB LHIZ. Find AV Y FiZA 7Y 22 b% Ghost (I—R ) RETE
To EBOF—IIL, FAL VATVl bOTOUNRTFAADT 7 AR EoNTELRVE
AHRAFNBFE T, T—FX—AMSBY S,

class Mapper...

public void Load {(DomainObject obj) {
if (! obj.IsGhost) return;
IDbCommand comm = new OleDbCommand(findStatement (),
DB.connection) ;
comm. Parameters.Add (new OleDbParameter ("key",obj.Key));
IDataReader reader = comm.ExecuteReader();
reader .Read() ;
LoadLine (reader, obj);
reader.Close();
}
protected abstract String findStatement();
public void LoadLine (IDataReader reader, DomainObject obj) {
if (obj.IsGhost) {
obj .MarkLoading () ;
doLoadLine (reader, obj);
obj .MarkLoaded() ;
}
1
protected abstract void doLoadLine (IDataReader reader,
DomainObject obj);

PN L o TCLAVRA—=IN—2 Tk, TRXTCOMBA LIRS B2 0B L7, g A
Vy FEIRUPLTH 77 5 A LICHEDOIERfThd 5. SEOHTETF—5Y —5—
BHALIA, CHISTIEERTTy P74 —AICBNTR BRI — I NVR—AD
FETH D, ThF—5ty MIOUIRTES L HICL TS, NETDIZEA LD —
ATENBLTBEEbNS,
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Department (&), #LCaL ¥ ¥ 3 O%—A%57$ Timesheet Record (¥ 14 4
Y=bFLI=F) DAL EWwo300TaNT L E2AEL. $TIFADT I ATy
FOEZIZBWTHEBISHEAAEN S,

class EmployeeMapper. ..

protected override void doLoadLine (IDataReader reader,
DomainObject obj) { Employee employee = (Employee) obj;
employee.Name = (String) reader["name"];
DepartmentMapper depMapper =

(DepartmentMapper) MapperRegistry.Mapper (typeof (Department) ) ;
employee.Department = depMapper.Find( (int)

reader [ "departmentID"]) ;
loadTimeRecords (employee) ;

Name Offitx, 7—%") —5—OBUTH — VL5 % HANS & L CTRHMICEAAT N
%, Department i&. Department ® Mapper #7227 D Find AV v FE{fioTE
HAEND, TONF LI T— X MAFEES N, EBEDOF— 7L Department 7V =
7 PEBICT AL EIlHAREND,

IV a iR EME T —ATH 5, VINVO—F 1 7 EEEETHICIE, TTD
Time Record (¥4 AL I—F) 1 D7 1) —CTHRAADLPFRETH L, F07:
BIZiE Ghost (F—A }) VA M LTHRET B9850 Y X POEEIUEL B, 2DV
AME ATV bALT v 3—THY), TRTORBBNERHRT 5, T—R MHHT
IM—DZ EiE, VA MNDT 7R EHEARARD M) HIZTEIETH D,

class DomainList...

IList data {
get {
Load() ;
return _data;
}
set {_data = value;}
}
IList _data = new ArrayList();
public int Count {
get {return data.Count;}



DomainList 7 5 &id, FAL 47Tz PCHHSH, FAL LA YDO—ETH5,
FAAMIIISQL IY Y FADT 7 L ADBLETH LA, FIT vy EX LA v Tidil
FRe o THRAALBRL ERL T 5,

class DomainList...

public void Load () {
if (IsGhost) {
MarkLoading () ;
RunLoader (this) ;
MarkLoaded() ;

}
public delegate void Loader (DomainList list);
public Loader RunLoader;

i, 1 DOBIEICHT A= b U ET 2 —RADFEED/N) T~ a Y EEX B,
ERZ, 1 DOBEEWR A Y ¥ 72— RAEBEETA I LId. TR ETTIHADLER
KD 12THb,

O—¥—HEiE FARADSQL 2I/ETHTONRT 4L, ¥4 hLaA—FevvEY
F¥aHTy = %5 Twh, Employee # 7Y 27 b%E5iAAt L &, Employee (1%
B) o=y —idu—¥—%%ET 5,

class EmployeeMapper.. .

void loadTimeRecords (Employee employee) {
ListLoader loader = new ListLoader();
loader.Sqgl = TimeRecordMapper .FIND_FOR_EMPLOYEE_SQL;
loader.SglParams .Add (employee .Key) ;
loader .Mapper = MapperRegistry.Mapper (typeof (TimeRecord)):
loader.Attach( (DomainList) employee.TimeRecords) ;

class ListLoader...
public String Sql;

public IList SglParams = new ArrayList();
public Mapper Mapper;
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DomainList 1 «delegate»

RunLoader | Loader(DomainList)

Zl «delegate»

Load

domain

|

|

|

1

data source :
|

1

ListLoader

Sql : String
Mapper SqlParams : IList

1 + Load (DomainList)
+ Attach (DomainList)

BE11.6—Ghost URFDIS X BESATIE. UMLEFILATERE T OB £V, ERBFAORIT
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class ListLoader...

public void Attach (DomainList list) {
list.RunLoader = new DomainList.Loader (Load) ;
}

Employee #%#AAT NS L, Time Record AL 27 ¥ a i, 77EA AV y FAO—
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class ListLoader...

public void Load (DomainList list) ({
list.IsLoaded = true;
IDbCommand comm = new OleDbCommand(Sgl, DB.connection);
foreach (Object param in SglParams)
oam. Parameters . 244 (new OlelbParameter (param. ToString () ,param) ) ;
IDataReader reader = comm.ExecuteReader();
while (reader.Read()) {
DomainObject obj = GhostForLine(reader) ;
Mapper.LoadLine (reader, obj);
list.add (obj);
}
reader.Close() ;
}
private DomainObject GhostForLine (IDataReader reader) {
return Mapper.AbstractFind( (System.Int32)reader
[Mapper . KeyColumnName] ) ;
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1212 | ERT3421307

ANV EDF TV 27 PeF—=IR=AITORIC~ vy Er TS AEEII—BT 1 —IVF
BT B, FAMETNELBITT 25— b7 M2 BATH L &1, Ihhs—iF
MThb, LLEIIHI23LRPYT N, F=TWED 2, T—TNF =44~
bz #@HTAHAE. SDXS L7y ¥ U FIZNE LR,

DT T4 v 7 AFONERA TV VOYE MBEOF— TV EHLLV
Money (##) % Date Range (HfHiBH) A7V 27 &), $ANY 12— %E)
DB, V=3 aFNTF—=FR=ANTI L) — %7 DLEDLWA TV 27 bOBM
%77 ITDWE, YUTFM4XLOB NDOEEARNESTH ) @/ 87 +—< v A%k
HT&s,

—B7 14—V FORBERE L TR, —BYvECTICLAIEA%THoh, 2 ®Y) Lot
T2l MI=B7 1 —=IWFEBHLI BWS AT LATHATE S, —BIvELJIZF
TV MDTDDX—%5-22h, WIIFR—D7-0DF TV b Y ZBhDNTRH,
TBBETILEND D, 7V 2y MIF—%HNT LI PEHLDOT, I DKk
#HTYBICTHI LIdBV,

1213 | a5
[Marinescui, F—HEDDDWL DHDFEERIL TV 5,

1214 | #) : BRI+ — (C#)
—B71=IRDIREL Yy TVEERIE, F—F X—RICBITBEEI T 41—V FTH D,
AR LOF TV 27 VOEEH T 4 — NV FiZwv Errashi,

class DomainObject...
public const long PLACEHOLDER_ID = -1;

public long Id = PLACEHOLDER_ID;
public Boolean isNew() {return Id == PLACEHOLDER_ID;)}

A RICIMER SN BT — I R—RBF SN2 wA 7V 27 ML, F—offizfo
ZEideve NET DA 7V 2 VoME, ThIREE LS, L2 S NET Offil
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F—id, RRLWAD 2 DOMHBTHETH D, REDHA. NET Tid where o
THF—2MHATEI ) —%EK L. 7—5 -ty MIBEBOFTE2HRARATH S, WREHE
W&o THEDITR EIRT 5,

class CricketerMapper...

public Cricketer Find(long id) {
return (Cricketer) AbstractFind(id);

class Mapper...

protected DomainCbject AbstractFind(long id) {
DataRow row = FindRow({id);
return (row == null) ? null : Find(row);

}

protected DataRow FindRow({long id) {
String filter = String.Format("id = {(0)}", id);
DataRow[] results = table.Select(filter);
return (results.Length == 0) ? null : results[0];

}

public DomainObject Find (DataRow row) {
DomainObject result = CreateDomainObiject();
Load(result, row);
return result;

}

abstract protected DomainObject CreateDomainCbject();

CORBFCDRBFEL IV RA—IN=FLTIZLYTEBD FIUFXRA e hTE
MEFTB7:0723Th, BRI SR find AV v FERERELZTUEE SHRVEEHE 0,
LIRIEAS, AV A NVIFHCEHT LW a5 I Y 7EEBIIBWTE, Cnkd s ki
PPETR,

YOTNEEBM-B7 1INl Eo T, FADEBFECL I LAY R— -4 4TS
THRFEFs D,

class Mapper...
public virtual long Insert (DomainObject arg) ({

DataRow row = table.NewRow() ;
arg.Id = GetNextID();
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row(["id"] = arg.Id;
Save (arg, row);
table.Rows.Add (row) ;
return arg.Id;

HAMIZIE, BARHLOTEMERT 22, ZOFOLHORDF—2HHTHIL
Thdo F—2PHLAHKE. HLOTCAEY LOF TV 27 bOF—5 & R1FT %0

1215 | ) : #—7—FLOERA (Java)
(by Matt Foemmel. Martin Fowler)

T 57— ¥ R—ARF—FX=ZH I ¥ 7 &K= L. SQL IHEKFTHDOTHI
Eh Y vy AT RETH B, F—INR—ANMEELEVIHETH- T, ZIET A1l
b, F—HEHEI— FAMBELL A TEMEENTWBRY), WOTLBHWiRET VT
YAANELBETELNLTH D, FWTTIEHIHEIHY 2 HHL. 2VWILEIR
MEICERS 5 A b5 5 Y —[Gang of Four]ziRHT5Z L Th b,

ST BELWHETHY Y Y EEHTAEIEL Lo BIMNLELLRDEDIE, T—
FR=ADF—T—T NV Thb,

CREATE TABLE keys (name varchar primary key, nextID int)
INSERT INTO keys VALUES ('orders', 1)

F—T WL, F—IR—ANDEA T ¥ FIIWHET B {TF28EhTw5, T2
Tid, F—OWPMEIZ 1 ISREL TV B, F—IR—ADTF— 5 & Hiu—71 745
iE BTV Y EREHEICRET BUENH L, T— I N— RO -EF—PLELREE, 1
FREFRETH Y, T—TVO—EFFX—DUELRE, T VILIZ 1T EE &b,

FTRTOF LW a— FEMADY S AT v TT 5, ThT12DEDOT ) r—a
YIEBOWTIRELS BEATES X)), MADMTF OH 7T a VICF—FHERHRTE T
EVHEHE B,

STt BT — Y R—AD SV DDOF =2 T H LW FERISIA T, HE
DF—FR—A L DEFUZL > THF LR T— FEREEL TV 5,

class KeyGenerator...

private Connection conn;
private String keyName;



private long nextId;
private long maxId;
private int incrementBy;
public KeyGenerator(Camection com, String keyName, int incrementBy) {
this.conn = conn;
this.keyName = keyName;
this.incrementBy = incrementBy;
nextId = maxId = 0;
try {
conn.setAutoCommit (false) ;
} catch(SQLException exc) {
throw new ApplicationException(“"Unable to turn off
autocommit", exc);

FEIRE X OEHHEEE MRV 2L 12D T Y HFS T a YT o, AR I v M)
EL W E HICTBLELD S,

FLOF—ZERTHIEHE, BRI FRF—IR—RAIIT 7L RATHDOTIELRL,
Fr v P aBNTOEXF—RH LML) PEMHET 5.

class KeyGenerator...

public synchronized Long nextKey() {
if (nextId == maxId) {
reservelds() ;
}

return new Long (nextId++);

FrvyaENhT0EF—E1oRBWEER. F—IRX—-ZAIT 7L AT 5,
class KeyGenerator...

private void reservelds() {
PreparedStatement stmt = null;
ResultSet rs = null;
long newNextId;
try {
stmt = conn.prepareStatement ("SELECT nextID FROM keys
WHERE name = ? FOR UPDATE");
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stmt.setString(l, keyName);
rs = stmt.executeQuery();
rs.next();
newNextId = rs.getLong(1l);
}
catch (SQLException exc)
throw new ApplicationException("Unable to generate ids", exc);
}
finally {
DB.cleanUp(stmt, rs);
}
long newMaxId = newNextId + incrementBy;
stmt = null;
try {
stmt = conn.prepareStatement ("UPDATE keys SET nextID = ?
WHERE name = ?");
stmt.setlLong(l, newMaxId);
stmt.setString (2, keyName);
stmt . executeUpdate() ;
conn.commit () ;
nextId = newNextId;
maxId = newMaxIid;
}
catch (SQLException exc) {
throw new ApplicationException("Unable to generate ids", exc);

}

finally {
DB.cleanUp(stmt) ;

}

Z DB T, SELECT... FOR UPDATEZ ffio T, F—FN—A M L CTHF—7—7TVDOH X
AHBT Y 72 B RETE L IBRL TS, Zhid Oracle AN R 7 — + 2 ¥ M TH Y, fbod
FT—=FR=A2EH LTV BHEITIE, JOFESLEL 25, BIRKHIE &AL T v 758
TEBRVE, FVARYEDH BRI P T U7 ¥ a UHEBT 5 L) EREYH 5. =
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class Key...

private Object[] fields;
public boolean equals(Object obj) {
if (! (obj instanceof Key)) return false;
Key otherKey = (Key) obj;
if (this.fields.length != otherKey.fields.length) return false;
for (int i = 0; i < fields.length; i++)
if (!this.fields[i].equals(ctherKey.fields[i])) return false;
return true;

b AN —OMER AL, BEH/8T7 A =2 IZXBHETH 5,

class Key...
public Key(Object[] fields) {
checkKeyNotNull (fields) ;
this.fields = fields;
}
private void checkKeyNotNull (Object([] fields) {
if (fields == null) throw new IllegalArgumentException ("Cannot
have a null key");
for (int i = 0; i < fields.length; i++)
if (fields([i] == null) throw new IllegalArgumentException
("Cannot have a null element of key");

—HRINC, HEERICL o THF—2ENT 255, T VI AT 75 %2875
EWTED, FMTHF T, TTYr— a YHAROF—OBIKES 50

class Key...
public Key(long arg) {

this.fields = new Object[l];
this.fields({0] = new Long(arg);
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public Key(Object field) {

if (field == null) throw new IllegalArgumentException
("Cannot have a null key");

this.fields = new Object[1l];
this.fields[0] = field;

}

public Key(Object argl, Object arg2) (
this.fields = new Object(2];
this.fields[0] = argl;
this.fields([1] = arg2;
checkKeyNotNull (fields) ;

TIYEZLVRAY Y Fid, BBRISENTRETH D, ey i, $RTOL—H
e TROBEELDTH S,

FRIC, F—0—#EPIRT LT 7y F—BEZBNT LI ENTED, 7TV Ir—
T arvTik, vy ErSOBIINET) LEND D,

class Key...

public Object value(int i) {
return fields(i];

}

public Object value() {
checkSingleKey () ;
return fields([0];

}

private void checkSingleKey () {
if (fields.length > 1)
throw new IllegalStateException("Cannot take value on
composite key");
}
public long longValue() {

checkSingleKey () ;
return longValue(0);
}
public long longValue(int i)
if (! (fields[i] instanceof Long))

throw new IllegalStateException("Cannot take longValue
on non long key"):
return ({Long) fields[i]).longValue();



ZOPICIE. Orders 7 —7NWVB LU Line Items 7—7MZHLTw vy X7 LT,
Orders ¥—7 WL, ¥ v TVLRERR TS 4 <) ¥—%2#HbH, Line Items 7—7 VD77
429 %—%, Orders F—T7NDTI4 ) F—LliE L - FFoMAEghEE L5,

CREATE TARLE orders (ID int primary key, custarer varchar)
CREATE TARLE line items (orderID int, seq int, amount int, product varchar,
primary key (crderID, seq))

KX4 T2 bOLLYR=IN=BLT L, F—T 4 =NV FEFOLENDH S,

class DomainObjectWithKey...

private Key key;

protected DomainCbjectWithKey(Key ID) {
this.key = ID;

}

protected DomainObjectWithKey () {

}

public Key getKey() {
return key;

}

public void setKey(Key key) ({
this.key = key;

}

12.1.6.2 m RHRAH

B & ke FAL, BAEVE (F—FR—ADIELVITANT 27 AT 3) find AV v
Fé. (FOIFDF—=5% F AL 47T 27 MIFEARAL) load 2V v FIZHEILTWA,
WTFROHED, F—A TV 27 MIX o THEESZT %,

SOWIRTBIE, (VTN EER -2 L72) EOMOB L DRKOM@EE, X
DBMEF— 2D 7 T AL o TH—3—F 4 FENDIRB PN DIFLE DT Z M TE
LETHbB, PIOBE., FLALEDTF—TNI, ¥ TAREREF— 2T 5 L &0
RELTVE, LAL, ~BTREZOMDOF—BHEHENRTNEZD, F74N DI —2R
BYYTINGBERRIE LT, ZOREEVET Y =LAV ZX=/N—=2 1 SITHAAA TN
%o Order 7 9 R, SDXIRIY VT NTr—AD]1DThb, find AV v FOIRDFE
WOI—FIZBToEBY Ik,
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class OrderMapper...

public Order find(Key key) {
return (Order) abstractFind(key):;
}
public Order find(Long id) {
return find(new Key(id));
}
protected String findStatementString() {
return "SELECT id, customer FROM orders WHERE id = ?";

class AbstractMapper. ..

abstract protected String findStatementString();

protected Map loadedMap = new HashMap() ;

public DomainObjectWithKey abstractFind(Key key) {
DamaintbjectiwithKey result = (DamaindbjectiithKey) loadedVap.get (key);

if (result != null) return result;
ResultSet rs = null; PreparedStatement findStatement = null;
try {

findStatement = DB.prepare(findStatementString());
loadrFindStatement (key, findStatement);
rs = findStatement.executeQuery();
rs.next();
if (rs.isAfterLast()) return null;
result = load(rs);
return result;

} catch (SQLException e) {
throw new ApplicationException(e);

} finally {
DB.cleanUp{findStatement, rs);

}
// hook method for keys that aren t simple integral
protected void loadFindStatement (Key key, PreparedStatement
finder) throws SQLException {
finder.setLong (1, key.longValue());

C 2T find XOREETF T2 L TW52, CThizdb o LoHEShzXF— b2
Y MIBRLBINTG A= #ETLENH LD TH 5, Line Items iF. HEXF—THo7
D, DAYy FEF—nR"—F54 F¥5,



class LineItemMapper...

public LineItem find(long orderID, long seq) {
Key key = new Key(new Long{orderID), new Long(seq));
return (LineItem) abstractFind(key);
}
public LineItem find(Key key) {
return (Lineltem) abstractFind(key);
}
protected String findStatementString() {
return
"SELECT orderID, seq, amount, product " +
" FROM line_items " +
" WHERE (orderID = ?) AND (seqg = ?)";
}
// hook methods overridden for the composite key
protected void loadFindStatement (Key key, PreparedStatement
finder) throws SQLException {
finder.setLong(1l, orderID(key));
finder.setLong (2, sequenceNumber (key));
}
//helpers to extract appropriate values from line item s key
private static long orderID(Key key) {
return key.longValue(0);
}
private static long sequenceNumber (Key key) {
return key.longValue(l};

COH T2 IRk ind AV Y FRADA ¥ 72— A% EHL. find XIS SQL SLF5 %3
P B72F TR, 20D5 XA — 5% SQL IZ#Bd. Ty I AV Yy FEdF—in—35
1 FYLENH L, 2 THRIL, F—HRO—MEIMBT B72D12, 2 2D /8— 2
Yy FZRRL TS, ChRF—»o08IHA V7 7 A& H o RN T 22 v H—
2N 5 & 0 SR I FOILBICENTD, 72750, 4 Y F v 7 RU3) X 7 23 5,

load XV v FOIRZ T HRABOMEEE LTWb, ¥ ¥ PN REBRF—II LT,
LAXNZR—IN—BALTDF7 5 V s DIEBFFCFINEL, 8Ly —ATidd—1"—5 4 F
EFITT D, TDT—ATlL, Order Dload A Vv FORBHENZILUTOEBY TH 5,

class AbstractMapper...

protected DamainObjectWithKey load(ResultSet rs) throws SQLException {

TE— AN |
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Key key = createKey(rs);
if (loadedMap.containsKey(key)) return
{DomainObjectWithKey) loadedMap.get (key) ;

DomainObjectWithKey result = doLoad(key, rs);
loadedMap.put (key, result);
return result;

}

abstract protected DomainObjectWithKey doLoad(Key id,
ResultSet rs) throws SQLException;

// hook method for keys that aren t simple integral

protected Key createKey (ResultSet rs) throws SQLException {
return new Key(rs.getLong(l));

class OrderMapper...

protected DomainObjectWithKey doLoad(Key key, ResultSet rs)
throws SQLException {
String customer = rs.getString("customer");
Order result = new Order (key, customer);
MapperRegistry.lineltem() .loadAllLineItemsFor (result);
return result;

Lineltem {&, 2207 14— N2 Do F— %13 5720, 797 AV vy FEF—
NW—F 4 T BELENH 5,

class LineltemMapper...

protected DomainObjectWithKey doLoad(Key key, ResultSet rs)
throws SQLException {
Order theOrder = MapperRegistry.order().find(orderID(key));
return doLoad(key, rs, theOrder);

}

protected DomainObjectWithKey doLoad(Key key, ResultSet rs,
Order order) throws SQLException

LineItem result;

int amount = rs.getInt("amount");

String product = rs.getString("product");
result = new LineItem{key, amount, product);
order.addLineItem(result);//links to the order
return result;



}
//overrides the default case
protected Key createKey(ResultSet rs) throws SQLException {
Key key = new Key(new Long(rs.getLong("orderID")), new
Long(rs.getLong("seq")));
return key;

¥ /-, Lineltem (. Order (2%} LT Lineltem % &HiAAter & ZITMH SN BT L7
load AV v FEF-TWb,

class LineltemMapper...

public void loadallLineItemsFor (Order arg) {
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare(findForOrderString);
stmt.setLong(l, arg.getKey().longValue());
rs = stmt.executeQuery();
while (rs.next())
load(rs, arg);
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {
DB.cleanUp(stmt, rs);

}
private final static String findForOrderString =
"SELECT orderID, seq, amount, product " +
"FROM line_items " +
"WHERE orderID = ?";
protected DomainObjectWithKey load(ResultSet rs, Order order)
throws SQLException {
Key key = createKey(rs):
if (loadedMap.containsKey(key)) return
(DomainObjectWithKey) loadedMap.get(key):
DomainObjectWithKey result = doLoad(key, rs, order);
loadedMap .put (key, result);
return result;
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Order ¥ 7Y =2 M&, 1Ei#4E T Order D—BEVY Yy ELJIBAENLVOT, H5
PLDEOF 7V 27 F2ERL—B7 1 —=ILRIHALTEL,

12.1.6.3 m H{A

ARAHBOHE LR RS Y TV REBX —ICH L TOF 74V DT 73 >
b, LOBHELX—IIT 2 al R A —N—FAFTBET v I AV Y FEFD, T/ i—
A—=28—% 4 7Tl BABREEZITI T Y 7L—b AV Y FEL V5 72— ADBGER L
T 5,

class AbstractMapper...

public Key insert (DomainObjectWithKey subject) {
try {
return performInsert (subject, findNextDatabaseKeyObject());:
} catch (SQLException e) {
throw new ApplicationException(e);

}
protected Key performInsert (DomainObjectWithKey subject, Key
key) throws SQLException {
subject.setKey (key) ;
PreparedStatement stmt = DB.prepare(insertStatementString());
insertKey (subject, stmt);
insertData (subject, stmt);
stmt.execute() ;
loadedMap .put (subject.getKey (), subject);
return subject.getKey();
}
abstract protected String insertStatementString();

class OrderMapper...

protected String insertStatementString() {
return "INSERT INTO orders VALUES(?,?)":

IDFATT LY MHODF—FE, ATV MOEATF—F EX—DF— 5 L2 GHET
52200DXYVy FEMALinsert X~NESBNE, AT OFEEMERT AHHIE, Order %
EFTAN MDY TN BB — %S 7 7 AT L THET A2 F -2, 7740 D
FRERUTEDZNHTH S,



class AbstractMapper...

protected void insertKey (DomainObjectWithKey subject,
PreparedStatement stmt) throws SQLException

stmt.setLong(l, subject.getKey().longValue());

insert XDIKY 7— FIIEEDH T2 FACH B7:0. |_BFVIFA—3—F F ATBW
TR TH 5o

class AbstractMapper...

abstract protected void insertData(DomainObjectWithKey
subject, PreparedStatement stmt) throws SQLException;

class OrderMapper. ..

protected void insertData(DomainObjectWithKey
abstractSubject, PreparedStatement stmt) {
try {
Order subject = (Order) abstractSubject;
stmt.setString(2, subject.getCustomer()):
} catch (SQLException e) {
throw new ApplicationException(e);

Lineltem X, AV vy FOWE#Z4—/\—5 4 FLTHF—IZ2 2Ol H {3
class LineltemMapper. ..

protected String insertStatementString() {

return "INSERT INTO line_items VALUES (?, ?, ?, ?)";
}
protected void insertKey(DomainObjectWithKey subject,

PreparedStatement stmt) throws SQLException

stmt.setLong(l, orderID(subject.getKey()));
stmt.setLong (2, sequenceNumber (subject.getKey()));
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7= BOOF— 7 LTld. insert SIMEDOERE FRHET 5,

class LineItemMapper...

protected void insertData(DomainObjectWithKey subject,
PreparedStatement stmt) throws SQLException

LineItem item = (Lineltem) subject;
stmt.setInt (3, item.getAmount());
stmt.setString (4, item.getProduct()):;

DX, insert IZF— FHAAAEEET 5T EVHAR LD, BEAEDI A
AF—¢ LTH—74 -V FEHALTOARERETTHE, F—RBUIDEZ DN
I—3arvhhse, HROWAL 1 20av s FE LIRS EHELH 5,

1 ROF— I R—AF—%2FH LT, F7aNVIDr—R&F—n—54 Fshb
e REETHIELTED, F74N PO —RICIE, TTIHRALF—TF—T
2% —AEMHTE S, LA L, Line Items i3t LTS 235 ICIEMENEL 5, £
i Line Items DF—id. #EF—O—# & LT Order DF —% M7 %54% Lineltem
25 A/ 6 Order 7 7 ANOBEATR V20, IE LV Order O3t LT, Lineltem H
BEF— I R—AWFATERVWDTH D, ED/2d, A—/8—2 FADRAY v Fed—
7¥—5 4 FL T, UnSupportedOprationException Z#EZ§ &) FEXWL 5254
{ %5,

class LineltemMapper...

public Key insert (DomainObjectWithKey subject) {
throw new UnsupportedOperationException
("Must supply an order when inserting a line item");
}
public Key insert(LineItem item, Order order) ({
try {
Key key = new Key(order.getKey () .value(),
getNextSequenceNumber (order} ) ;
return performInsert (item, key):;
} catch (SQLException e) {
throw new ApplicationException(e);



bHAA,. Lineltem %°5 Order ~D 3y 71) ¥ 7 2 L. ZhsRAICRUT10) % MR
THEZOWTE S, LA L, BEIOFEZERLZVOEL, ) V7B EICES T
IREDEFATH7:0TH 5,

Order %9 % Z & T, Order H5D % —OBENPESIZ2 5, Ki, Lineltem (2%
TE5Y—7 Y AFFOERTH D, —r Y AFFERET 5121 Order IS LTRICE
DY = AFSVERTTRETH 2 D2 RS 2UENH D, ZD72%, SQL ? max 7 L.
V—%RITTHh, HBHWIAEY ED Order ICE TN 5 Lineltem 2 BT 2 L ENDH
%o TOBITIL, BEDHEEZNY LiF5,

class LineltemMapper...

private Long getNextSequenceNumber (Order order) {
loadAllLineltemsFor (order) ;
Iterator it = order.getItems().iterator();
LineItem candidate = (Lineltem) it.next();
while (it.hasNext()) {
LineItem thisItem = (Lineltem) it.next();
if (thisItem.getKey() == null) continue;
if (sequenceNumber (thisItem) >
sequenceNumber (candidate)) candidate = thisItem;
}
return new Long (sequenceNumber (candidate) + 1);
}
private static long seguenceNumber (LineItem 1i) {
return sequenceNumber (1li.getKey());
}
//comparator doesn't work well here due to unsaved null keys
protected String keyTableRow() {
throw new UnsupportedOperationException();
}

Collections.max AV v FEAHETEE, 7T XAIMBLIN DA, Pl d 1o
D null GEELRL) F—DFETEOT, I Ll

12.1.6.4 = B & HIBR

SETHRLIABTZICHTIUE, BN EHBROEEIIES TH S, BYBELICRDIH
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N—=F 4 FAVy FEFEHLTWA,
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class AbstractMapper...

public void update (DomainObjectWithKey subject) {

PreparedStatement stmt = null;

try {
stmt = DB.prepare(updateStatementString());
loadUpdateStatement (subject, stmt);
stmt.execute() ;

} catch (SQLException e) {
throw new ApplicationException(e);

} finally {
DB.cleanUp (stmt) ;

}

abstract protected String updateStatementString();

abstract protected void loadUpdateStatement
(DomainObjectWithKey subject, PreparedStatement stmt)
throws SQLException;

class OrderMapper. ..

protected void loadUpdateStatement (DomainObjectWithKey
subject, PreparedStatement stmt) throws SQLException

Order order = (Order) subject;
stmt.setString(l, order.getCustomer()):;
stmt.setLong (2, order.getKey().longValue());
}
protected String updateStatementString() {
return "UPDATE orders SET customer = ? WHERE id = ?";

class LineltemMapper...

protected String updateStatementString() {
return
"UPDATE line_items " +
" SET amount = ?, product = ? " +
" WHERE orderId = ? AND seq = ?";
}
protected void loadUpdateStatement (DomainObjectWithKey
subject, PreparedStatement stmt) throws SQLException

stmt.setLong(3, orderID(subject.getKey()));



stmt.setLong (4, seguenceNumber (subject.getKey())):;
LineTtem 1li = (Lineltem) subject;

stmt.setInt (1, li.getAmount());

stmt.setString (2, li.getProduct());

HIEROBER LT D ELY TH 5,

class AbstractMapper...

public void delete(DomainObjectWithKey subject) {

PreparedStatement stmt = null;

try {
stmt = DB.prepare(deleteStatementString());
loadDeleteStatement (subject, stmt);
stmt.execute() ;

} catch (SQLException e) {
throw new ApplicationException(e);

} finally {
DB.cleanUp(stmt) ;

}

abstract protected String deleteStatementString();

protected void loadDeleteStatement (DomainCbjectWithKey
subject, PreparedStatement stmt) throws SQLException

stmt.setLong(1l, subject.getKey().longValue());
}
class OrderMapper...
protected String deleteStatementString() {
return "DELETE FROM orders WHERE id = ?";

class LineltemMapper...

protected String deleteStatementString() {

return "DELETE FROM line_items WHERE orderid = ? AND seq = ?";

}
protected void loadDeleteStatement (DomainObjectWithKey
subject, PreparedStatement stmt) throws SQLException

stmt.setLong(1l, orderID(subject.getKey()));
stmt.setLong (2, sequenceNumber (subject.getKey()));

TE— AN |
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Album 1 Artist
titte: String % name: String
«table» «table»
Albums Artists
ID: int ID: int
title: varchar name: varchar
artistID: int

F7V2y ML ATV FEBICE o THEMHEICEBRLE ). Yy NVt 7TV
7 MEEY AT A, $FSELFETHEICEEMTONE—#OF TV 27 FEEAT
Who INHDF TV 2l MeF— 5 R—RIBHET BICIE. BRZRET 2 2 LAFRIKR
Thdo Ll BRICEINZT— 5 EIHFOTUT T ADKEDA ¥ A5 ¥ AITH
HThHBED, TOTIOF— 7 HEZRETEIIEITER, 20k, 7V 27 Ml
DFTVz7 MADOBBOIVL Y ¥ a VEBFHIRETEDLDTH S, ZD &) ZHEl,
Y= aFF— ¥ R— AOEHEBAICK L T2,

HBx—wv LT} AT V27 FERETF-IR-ZONEXF Iy B TLT
VWhe

1221 | BitEHi%

RO LR E R B0, =BT 1=V THb, ZhENDF 7V 27 M3,
Fe I R—AF—TNPEDTF—=FR=AF—=DPE5EN5, 200F 7V =7 FOBGEMIC
XoTY Y7 LTVAEE, F—IN—ADONEF—ICL o THEERR DI LN TE D, 2
Fh, MI121ISRT LIS, F—FX—RIZ Album 243 2854, Album 23 ¥ 7 &
hp Artist D ID i3, Album L a— FIZffFEE 5,



: Album

ID = 1234
title = "Kind of Blue"

: Artist

ID = 5678
name = "Miles Davis"

«table»

: row from Albums

ID=1234
artistlD = 5678
title = "Kind of Blue"

«table»
:row from Artists

ID = 5678
name = "Miles Davis"

121 —HFxF—~A0aALs> 3Dy Ly

NPTV —RTHE, TV MDAV v arEEOL, SHICHML
br—AHFET B F—IN—RZAL Y Y a VIIMFETE RV, BRAHZER S
EhHd, 0D, 122 BEI1231IZRT LI, Album @ Track &) 2L 2
2 a ¢ Album ONEBF—% Track L I— FICEET 5. BMESHPRET IO, T
ZOBETH L, B LE, Album AN L Z ¥ a3 Y23 LT Track OEMRHIERAST
EBDTHb, ZOBE EDE I LHET, F—IR—RIGEREEEHTZIHRTES
7259 d EARICIZ (1) HIBREA. (2) Ny 2 BL 508 3) aLryard
HRFEREVD 3 DDA T a VHLBIRTE B,

: Album : Track

ID=1234 ID = 3333

title = "Kind of Blue" title = "So What"

«table» «table»

: row from Albums :row from Tracks

ID = 1234 ID = 3333

title = "Kind of Blue" albumID = 1234

title = "So What"

122 — 4% —ADaL s a OvvELT
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Ny Z2RA OB, Track 2*6 Album ~DY) ¥ 7 #FET A ETh ., REM
ICEMRICR B2 g o b, ChEF TV s PEFLVEEET S, H—FT
B 74—V FISHLTH S O IMCEBH#ITH 2 EHTE S,

WIROA T a Y HFRNE BON B WHAIIEFEREETTIH T2 TRAD 2
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WL BEGFRTH D, T— I R—ADEFFRTI, F—IRXR=ZAP60AL I arD
FaiAAR, BXUOFOBFEMAALEIVI > a v Album OV 7 ¥ 3 v L DLlE
790 F—FN=Z LD Album 2BV RTOEFIIERICHIBR SN S, —K. Album
WDT 4 A7 LISHRWTRTOERIL, MEIGENT2HATHS, T0BT ) r—a
»ouTy 7B FNFNCEE DML RET B

BANZEEARATTNB & EGFTRT B 72D, RAGRATLNE R BT 505 SOk
Wi, Fio F— I N—ADOFRAAAERMWTEL L V) A ) v bIDH L, T2 BATS
18y &AL TWE T = R—=RI2UE. EFFERETORITUIL O LVWEENH 5,

WE, IV T a VISEMSINSGTRTOEHRE, Lt 7V as MThHLNE ) D
VDOBERTF v 7T HUEND D, F2v 7 E2THIUL. FIXF—%kRoTCwE 0%
BL FoT0RWHARTF—IN—RITENT 5. CORAT Yy TdA=y bFT TV
Lo TKIBICMFEILTERZDTH S, HHNL, ZOHETRIFLWA TV 22 A5 HEIW
WKIRINIHA ST D256 Th b,

Album 1 Track
title: String %k title: String
«table» «table»
Albums Tracks
1D: int ID: int
title: varchar albumiD: int
title: varchar
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CCTHEETREWR. ) Y oOWERTH D, 7-L 2L Order ZHAALLENDHLET
%, Order i&. (RARAADHRTH %) Customer (HE) ~DV) ¥ 7 2o Twb,
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Payment 7— % &, ZHFREL S Order 7— 7 EFio T b, ZOHA, HAADL D
ELTWBEA)IFVD Order F—BEFENRTWBEILLH S, LizH T, BY
Order ZHARL T &IZHD (29 LTREDERENEBPRERSL ZLIZE D),
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1Y —A—FEGHATENEIDEVIREEITI) LTI R L kb,
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1223 | ) : B—(EBHE (Java)
SRR DL Y N —ATHY . Album i Artist {263 % H—8R 4,

class Artist...

private String name;

public Artist(Long ID, String name) {
superx (ID) ;
this.name = name;

}

public String getName() {
return name;

}

public void setName (String name) {
this.name = name;

class Album...

private String title;

private Artist artist;

public Album(Long ID, String title, Artist artist) ({
super (ID) ;
this.title = title;
this.artist = artist;

}

public String getTitle() {
return title;

}

public void setTitle(String title) {
this.title = title;

}

public Artist getArtist() {
return artist;

}

public void setArtist(Artist artist) {
this.artist = artist;

50124 (2. Album DA AA S EE 7T, AlbumMapper 1. 4$E® Album % #HAA



TR END E, F—FR—A7 ) =BT, HRBEFIEMT, RISHERIED
BIBF—T 4 =NV FIHT B 7 ) —%FETL, A7V 27 FRFETH, TRTHRES
NBY ATV =7 b 2D Album Z5EMTES L 51k 5B, Artist #7727 MAT
TIZAEBY LIZHBHEE. FrvvadhbTayFE8Nhd, AE) EICBVEER, kD
HETTF— 8 R=ANbHHrArTE N5,

Album Mapper database artist mapper

find (1) | I [
select * from albums where ID = 1 |

1
rosutset | | alumesutsel |

< ____________
I I I
get artist id | | |
v 1l

I L% |
l find(’S’) | |

new (anArtist) | 1 |

Album

T I | I

X124 —HB~l7 1 — IV FOBRBRARZ L —F R

COWFEEE, MR RIRLFCEEH LBy EX TR ET %,

class AlbumMapper...

public Album find(Long id) {
return (Album) abstractFind(id);
}
protected String findStatement(} {
return "SELECT ID, title, artistID FROM albums WHERE ID = ?";
}

class AbstractMapper...
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abstract protected String findStatement();
protected DomainObject abstractFind(Long id) {
DomainObject result = (DomainObject) loadedMap.get (id);
if (result != null) return result;
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare(findStatement()):;
stmt.setLong(1l, id.longValue()):
rs = stmt.executeQuery();
rs.next();
result = load(rs);
return result;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {cleanUp{stmt, rs); }
}
private Map loadedMap = new HashMap();

Z DRFRIEIIHAABRIERIFOH L, Album (27— ¥ % 5l s,

class AbstractMapper...

protected DomainObject load(ResultSet rs) throws SQLException ({
Long id = new Long(rs.getLong(l));
if (loadedMap.containsKey(id)) return (DomainObject)

loadedMap.get (id) ;

DomainObject result = doLoad(id, rs);
doRegister(id, result);
return result;

}

protected void doRegister (Long id, DomainObject result) {
Assert.isFalse({loadedMap.containsKey(id));
loadedMap.put (id, result);

}

abstract protected DomainObject doLoad(Long id, ResultSet rs)
throws SQLException;

class AlbumMapper. ..
protected DamainObject doLoad(lLong id, ResultSet rs) throws SQLException {

String title = rs.getString(2);
long artistID = rs.getLong{(3);



Artist artist = MapperRegistry.artist().find(artistID);
Album result = new Album(id, title, artist);
return result;

Album #FBH§24A. SR —DfEIZY v 7 ENTW5S Artist 777 2 7 M LAl
Sha,

class AbstractMapper...
abstract public void update(DomainObject arg):;
class AlbumMapper. ..

public void update(DomainObject arg) ({
PreparedStatement statement = null;
try {
statement = DB.prepare (
"UPDATE albums SET title = ?, artistID = ? WHERE id = ?");
statement.setLong (3, arg.getID().longValue());
Album album = (Album) arg;
statement.setString(1l, album.getTitle());
statement.setlLong (2, album.getArtist().getID().longValue());
statement.execute();
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {
cleanUp (statement) ;

1224 | 1 : EHF—7V0O1RE (Java)

1 2DOF =7V LTL 207 L) —%FTT 5T LIIREMIThH D 90, SQL
Y E—PI—NhoHRENTHT, Z0LY)E— 3= VOMEI B DRHEN T
B, L7eAio T, 12072 — Il ko THBOT—7T V67— #WEET B HiEE.
Wi § 2MMtA 0 5. LROBEZBIETAIET, 12071 —%25%fTL. 12D
SQL U LIS & - T Album 13t & Artist THROM T ERFT 5T LB TED LI ITh
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class AlbumMapper. ..

public Album find{Long id) {
return (Album) abstractFind(id);
}
protected String findStatement () {
return "SELECT a.ID, a.title, a.artistID, r.name " +
" FROM albums a, artists r " +
" WHERE ID = ? AND a.artistID = r.ID";

K2, Album 1H#LE Artist EHROTWH % FZARAEHD load 2V v FEHiIHT 5,
class AlbumMapper. ..

protected DarainCbject doload(Long id, ResultSet rs) throws SO Exception {
String title = rs.getString(2);
long artistID = rs.getLong(3);
ArtistMapper artistMapper = MapperRegistry.artist();
Artist artist;
if (artistMapper.isLoaded (artistID))
artist = artistMapper.find(artistID);
else
artist = loadArtist(artistID, rs);
Album result = new Album{id, title, artist);
return result;
}
private Artist loadArtist(long id, ResultSet rs) throws SQLException {
String name = rs.getString(4);
Artist result = new Artist (new Long(id), name);
MapperRegistry.artist () .register(result.getID(), result);
return result;

SQL O#F% Artist ¥ 7V 27 MIR ¥V T T52AV Yy FEBREBETLI LMNTES,
—H T, Artist 25HAREL 7 FATHBH720, Artist D7 v /38— BB THHELHD%:
FBTHD, SHIlload AV v FIZSQL EEHIMALTWAEHSQL 7 ) -k e D
KRB ESNhE, S TIBEEREL.
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BROIL YV arDr—AlR, aLZ Y aryeBlT57 14—V EEHLHEIRET
%, Team & Player #BUIEIT T, Player #f&FET v EL T T2 LIITELRVWEEER
E3 5 (B125),

Team Player

12,5 — 8D Player 5133 Team

class Team...

public String Name;

public IList Players {
get {return ArrayList.ReadOnly(playersData);}
set {playersData = new ArrayList(value);}

}

public void AddPlayer (Player arg) {
playersData.Add(arg) ;

}
private IList playersData = new ArrayList();

F— I R—2IZBVTC, LEOHE Team (233 2 9MHBF — %52 Player L 2— FIC
o TuMEns (M126).

«table» «table»
Team Player

1D :long ID :long
teamiD : long

12.6 — D Player #*,' 5 Team NDF — ZNX— X

class TeamMapper...
public Team Find{long id) {
return (Team) AbstractFind(id);

class AbstractMapper...
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protected DomainObject AbstractFind(long id) {

Assert.True (id != DomainObject.PLACEHOLDER_ID) ;
DataRow row = FindRow(id);
return (row == null) ? null : Load(row);

}

protected DataRow FindRow(long id) {
String filter = String.Format("id = {0}", id);
DataRow[] results = table.Select(filter);
return (results.Length == 0) ? null : results(0];

}

protected DataTable table {
get {return dsh.Data.Tables|[TableName];}

}

public DataSetHolder dsh;

abstract protected String TableName {get;}

class TeamMapper...

protected override String TableName {
get {return "Teams";}

T8ty bRV —MERAFOF— 5y FERTE I FATHY, F—FR—AC
YHTAT YT —bRoTwb,

class DataSetHolder. ..

public DataSet Data = new DataSet();
private Hashtable DataAdapters = new Hashtable();

ZOFITIE, F—Fty FARLT =L OPD I L) — ko TRBENTVS LIE
T 5, find AV v Fid, load AV v FZIFUHBLEL WA 7V 22 MIF— 7 2 8iAAt,

class AbstractMapper...
protected DomainObject Load (DataRow row) {

long id = (int) row ["id"];

if (identityMap(id] !'= null) return (DomainObject)
identityMapl[id];

else {

DomainObject result = CreateDomainObject();
result.Id = id;



identityMap.Add(result.Id, result);
doLoad (result, row) ;
return result;

}

abstract protected DomainObject CreateDomainObject () ;
private IDictionary identityMap = new Hashtable();
abstract protected void doLoad (DamainCbject obj, DataRow row) ;

class TeamMapper...

protected override void doLoad (DamainObject obj, DataRow row) {
Team team = (Team) obj;
team.Name = (String) row["name"];
team.Players = MapperRegistry.Player.FindForTeam(team.Id) ;

Player ZMU%3 %7:8121d. Player ¥ v /35— THED find I— FA#EFT 204 S 3,
class PlayerMapper...

public IList FindForTeam(long id) {
String filter = String.Format("teamID = {0}", id);
DataRow([] rows = table.Select(filter);
IList result = new ArrayList();
foreach (DataRow row in rows) {
result.Add(Load (row));

}
return result;

BT 286, Team ZASEHGDOF— 7 ##F L. Player 7— T NADF— {3l %
Player = v 78— 2 &8T5,

class AbstractMapper...

public virtual void Update (DomainObject arg) (
Save (arg, FindRow(arg.Id));
}
abstract protected void Save (DomainObject arg, DataRow row) ;

class TeamMapper. ..
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protected override void Save (DomainObject obj, DataRow row) {
Team team = (Team) obj;
row|["name"] = team.Name;
savePlayers (team) ;
}
private void savePlayers{Team team) {
foreach (Player p in team.Players) {
MapperRegistry.Player.LinkTeam(p, team.Id);

class PlayerMapper. ..

public void LinkTeam (Player player, long teamID}
DataRow row = FindRow(player.Id);
row(["teamID"] = teamlD;

Player %% Team ~“DBHRAWHE ko TWB 20D, BHFO/ONDI—NIE Y7
WAlTz 5 T\3D, Team [T Player 2883584, WHD Team 2 E/H T 57247 TEL,
B 5% FOR LT Player 24 20835, TOF%, BisAHT— FEEET
HEOEMIZLTIZLV, ZD®, BEIRERVIEIZT S,

123 | BiETF—T N7 ELT

)2 &ENITF—TIADIHBH—&HOT—TNE LT, BEEREFT S,

Employee Skill
* *
‘table” ‘table” ‘table”
Employees skill-employees Skills
ID employeelD 1D
skilllD

F7Vxy ML AL 2 are 74—V REELTHEETAI LT BRE7 1 — IV F



EBEHICH) T ENTER LR D, V=Y aFhF—FR—RIID LS Likie%
FoTunhwnizd, B—lE74 =N FICHIRENTW2, 1 HEOMFRE~y Y 7T 53
a HBx -y EC TR EH LTI OUBEERTE 5, 2F ) MR B —{isk
W L TR R — 2 AT 5D TH D, L L. SHBF— %5 5 00—l
72, SRHEOPMRFTIEZ O L) RUIEFT) T LATER,

ZORFUH T BHREE. ) L— a FNF— 5 BT ADEEFRH LT A0l
B 2D, MEEZEET 0N L T TN R T L TH D, KT, BhET—
TWTyELTh ST, 7 4+ — NV FE) 7 F =T MTENT 5,

1231 | Bifesi%

BBET— TV vy B TORERNL %G, BEOBMIY v 7 F—T V2T E
THhbo, TOT—TNiE, BV Y7 85 20057 —7 VO — ID 2 25,
ENENRT Lo TWBINEF TV 27 PTEIZ L T2RD,

VYo 7—=7NWZR, A8 LIHIETEA TV 7 M3hwizoH, V25 —Tuh
ID 2#H2Z &3k, 7947 F—BHEMTIORBEF—TVD2 2D T 547
F—RMAEDELLDTH B,

—BTEIE, VI TF—TNDoT— Y EHEAMTIZE. 22007 L) -2 57T 5,
Z 2Tt Employee (FE8) @ Skill (RF1V) #HAAEIBEEELTAL S, TOBE.
B Li3AREd 2BETr 1Y) — 28479 5o BT skillsEmployees T — 7 WAZHI
57x1)—%FITL. K2 Employee &) ¥ 7 LTWABTRTOITERET 5, KIZY
Y7 F=TNOETOBEID (23T % Skill # 7Y = 7 M EROTHT,

WA AT LICHBHE. AF— AN L CBET 20 AT IZRWEER.
Vo7 F—=7VRICHBESKIIZ]1 207 L) — % RT3 5207 L) —(2a R bAHhh
Bo TNENMET HIZIE, SKill F—=TNEN V2 F—=TNEDT a4 V%217, HE,
Ry EYTREELEHIIRDb00D, 1 2072 =L > TEFRTHOF— ¥ #HiE$ 2
CEMNTED,

VTS O, ST 4 =V FOEHLRIU X ) RRESLIELA, FOhE
TYELTTY Y TF—T W) EHTEDID. TRIFZETBITIERV, Yo s TF—
TNEBRT 57— 7 MIidhvizod, SEIECTHBIZY ¥ 7 ks X UHIR%
THZLDTE S,

1232 | ERT3813V5
BEF— TN v T OB, — R SRS OMETH B, TOBENT. fhnBi%E
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BETF—TNvyE T, ZOMOMEDERICH L THEATES, LrL, 488
X¥—-TyELTLDDBMETY a M YHEMENE:0, HEVEIOORLV, T2 2 (
OHDKRCRRET— TN~y EL THHEL BEMICTADITEL THWTH, AF—< %1
HTERVF—IR—ANYHL TL 2B/ EWD S0 2OOBAFT—T VDY ¥ 7 Bz
EEIL, FTMIHLTHEBMTAIENTELRVEELH S, TOEHAE. Frlw
F—T N L CBET — TNy B Tl 5, DETRVWEETH-TH, HF
DAX—HEETF— TNV EHHTEHEL DS, ZOHEE, T—IRX—ARF—< %M
FT 2 L VBEET—TINTy ELTRMEH LB LSENE V.

N L= a PV F—IR=—ZAOFFHIBNT, PRIV TORRE FLINET— 7V %
FoZ bddhd, it 2iE HBAPOSHICBT 2T 2 HRERMT 5 /&t
(Person/Company) B#EF— TN R EBZOHTH S, COHE. A/t
(Person/Company) BHEF—7WVid, FAAL Y F 7T 2y MIWIET 2,

1233 |l : Employee & Skill (C#)

AT v FOERFVEFALIY Y IV aBITHE, TR, Skildav s va
%% o7 Employee 7 A% ZIFT, aLb s ya il&Ehs & Skill 2B
Employee {2 €T 5,

class Employee...

public IList Skills {
get {return ArrayList.ReadOnly{skillsData);}
set {skillsData = new ArrayList(value);}

}

public void Addskill (Skill arg) {
skillsData.Add(arg):

}

public void RemoveSkill (Skill arg) {
skillsData.Remove (arg) ;

}

private IList skillsData = new ArrayList();

54— ¥ R— A5 Employee % #iAAEriZtd. EmployeeMapper % ffio T Skill Z3ifith
5, Fhehd EmployeeMapper 7 5 Xit. Employee 73V = 7 + %3 % Find
Ay FEEsTWDS, §XTCHOT v/ 83—k, JLilidhr— A%l 4% AbstractMapper
TIADY T FRAER D,



class EmployeeMapper...

public Employee Find{long id) {
return (Employee) AbstractFind(id);

class AbstractMapper...

protected DomainObject AbstractFind{long id) {
Assert.True (id != DomainObject.PLACEHOLDER_ID) ;
DataRow row = FindRow{id);
return (row == null) ? null : Load(row);
}
protected DataRow FindRow{long id) {
String filter = String.Format("id = {0}", id);
DataRow([] results = table.Select(filter);
return (results.Length == 0) ? null : results[0];
}
protected DataTable table {
get {return dsh.Data.Tables|[TableName];}

}
public DataSetHolder dsh;
abstract protected String TableName {get;}

class EmployeeMapper...

protected override String TableName {
get {return "Employees";}

T—%%tvy bRV F—id, ADONET =%ty b F— I R—RIMET B 7DD
WP Ty— "L VTN TV 2y VChb,

class DataSetHolder...

public DataSet Data = new DataSet();
private Hashtable DataAdapters = new Hashtable();

CDOPFEDLPNRT T EHD, TITIRF—5ty MILERF— 7 L L HITTTICE
ARAFNTVWAB I L ZHtE LTWa,
Find AV v FiZLoad XV v F#IF-U'H LT, Employee D7 — ¥ % FHikiitr,
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class AbstractMapper...

protected DomainObject Load (DataRow row) {

long id = (int) row ["id"];
if (identitMapl[id] != mill) returm (DareinCoject) identityMeplid];
else {

DomainObject result = CreateDomainObject();
result.Id = id;

identityMap.Add(result.Id, result);

doLoad (result, row) ;

return result;

}

abstract protected DomainObject CreateDomainObject () ;
private IDictionary identityMap = new Hashtable();
abstract protected void doLoad (DomainObject obj, DataRow row);

class EmployeeMapper. ..

protected override void doload (DamainObject obj, DataRow row) {
Employee emp = (Employee) obj;
enp.Name = (String) row(["name"];
loadskills (emp) ;

Skill (R¥V) OFEARRIAWLIZAY y FCEITTHHDETHEI LR,

class EmployeeMapper. ..

private IList loadSkills (Employee emp) {
DataRow([] rows = skillLinkRows (emp) ;
IList result = new ArrayList();
foreach (DataRow row in rows) {
long skillID = (int)row["skillID"];
emp.AddSkill (MapperRegistry.Skill.Find(skillID));
}
return result;

private DataRow[] skillLinkRows (Employee emp) {
string filter = String.Format ("employeeID = {0}", emp.Id);
return skillLinkTable.Select (filter);



private DataTable skillLinkTable {
get {return dsh.Data.Tables["skillEmployees"];}

Skill 1§ ZEHIL, AbstractMapper E T Update XV v R HWTIT) LEDVH 5,
class AbstractMapper...

public virtual void Update (DomainObject arg) {
Save (arg, FindRow(arg.Id));
}
abstract protected void Save (DomainObject arg, DataRow row);

Update AV v Fix, 7% F AT Save XV v FEIFUHT,

class EmployeeMapper...

protected override void Save (DomainObject obj, DataRow row) {
Employee emp = (Employee) obj;
row(["name"] = emp.Name;
saveSkills (emp) ;

ZZTHRME, Skill DRIFAIIC, FHEL- AV v FEERLTW5,
class EmployeeMapper...

private void saveSkills (Employee emp) {
deleteSkills(emp) ;
foreach (Skill s in emp.Skills) {
DataRow row = skillLinkTable.NewRow () ;
row[ "employeeID"] = emp.Id;
row["skillID"] = s.Id;
skillLinkTable.Rows.Add (row) ;

}

private void deleteSkills{Employee emp) {
DataRow([] skillRows = skillLinkRows (emp) ;
foreach (DataRow r in skillRows) r.Delete();
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SITRTR Yy 7id, BAED) Vo F—TMTE T NTHIBRLE LWTZERT 5 L v
IV TNELDTHB, ThIL T, EQFFASBMSNEDITHANIR SN MRS
LHFMEHRTE S,

1234 | #1: 1L 7 b SQL OfEMA (Java)

A ADONET SRS LW Z 2 540 1 213, 71 —OF/IMEIC DWW T ORI
BIHNAZ L RLF TV P L=V aF ey ¥ TORKIZOWThL ) R§ {#
HTEBEVIATHD, MOV L—YaF U3y €V FAF—ADHE, SQLIZEML
Tw37:027 1) —DOR/MLb E X 2R S5\,

F= I R—RIEHET 7 ATHYE. 72 —O/MUIEETH S, RPD/NN—T =
YTCid2 207 1) —%#5fTL T, Employee & Skill i3 5, ZOFkiZbr 7
WHBGETII R WOT, HIHLLMA v,

UTFizF—71D DDL #7537,

create table employees (ID int primary key, firstname varchar,
lastname varchar)

create table skills (ID int primary key, name varchar)

create table employeeSkills (employeeID int, skillID int,
primary key (employeelD, skillID))

I ADEmployee # A A& RO & 3 4 FE:% M3 %, EmployeeMapper
i, LAY R—IN—SA4TOMBH% find AV Y FISHLY Y IV T v 13—, EHT 5o

class EmployeeMapper. ..

public Employee find(long key) {
return find (new Long (key));
}
public Employee find (Long key) {
return (Employee) abstractFind(key):
}
protected String findStatement() {
return
"SELECT " + COLUMN_LIST +
" FROM employees" +
" WHERE ID = ?";
}
public static final String COLIMN LIST = * ID, lastname, firstname “;



class AbstractMapper...

protected DomainObject abstractFind(Long id) {
DomainObject result = (DomainObject) loadedMap.get(id);
if {(result != null) return result;
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = DB.prepare(findStatement());
stmt.setLong({l, id.longValue(}):
rs = stmt.executeQuery();
rs.next () ;
result = load(rs);
return result;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {DB.cleanUp(stmt, rs);
}
}
abstract protected String findStatement();
protected Map loadedMap = new HashMap();

K2, find AV v Fidload 2V v FZ U9, Employee ® 7 — % 7 Employee
Mapper (Z#ARATNE—F, HRMZ load AV v FiZ ID #iArA e 0T 5,

class AbstractMapper...

protected DomainObject load(ResultSet rs) throws SQLException {
Long id = new Long(rs.getLong(l));
return load(id, rs);

}

public DamainObject load(Long id, ResultSet rs) throws SQLException {
if (haslLoaded(id)) return (DomainObject) loadedMap.get(id);
DomainObject result = doLoad(id, rs);
loadedMap.put (id, result);
return result;

}

abstract protected DomainObject doLoad{Long id, ResultSet rs)
throws SQLException;

class EmployeeMapper. ..

protected Domainthject doload(Long id, ResultSet rs) throws SQLException {
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Employee result = new Employee(id);
result.setFirstName (rs.getString(*firstname"));
result.setLastName(rs.getString ("lastname"));
result.setSkills(loadskills(id));

return result;

Employee {Z. Skill ##HARAE7-DIZHD Y 1) — 2 RITTHLENHBH, T Titl
DO I —TFRTH Skill #MHISFEARE T EATE B, SkillMapper ZIFUH Ui
LD Skill DF— ¥ %Akt

class EmployeeMapper. ..

protected List loadSkills(Long employeeID) (
PreparedStatement stmt = null;
ResultSet rs = null;
try {
List result = new ArrayList();
stmt = DB.prepare(findSkillsStatement) ;
stmt.setObject (1, employeelD);
rs = stmt.executeQuery();
while (rs.next()) {
Long skillId = new Long (rs.getLong(l));
result.add((Skill) MapperRegistry.skill().loadRow
(skillid, rs)):
}
return result;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {DB.cleanUp(stmt, rs);
}
}
private static final String findSkillsStatement =
"SELECT skill.ID, " + SkillMapper.COLUMN_LIST +
" FROM skills skill, employeeSkills es " +
" WHERE es.employeeID = ? AND skill.ID = es.skillID";

class SkillMapper...
public static final String COLUMN LIST = " skill.name skillName ";

class AbstractMapper...



protected DomainObject loadRow (Long id, ResultSet rs) throws SQLException {
return load (id, rs);

class SkillMapper...

protected Damainthject doload(Long id, ResultSet rs) throws SQLException {
Skill result = new Skill (id);
result.setName (rs.getString("skillName")};
return result;

AbstractMapper b %7-. Employee DMREIZEND,

class EmployeeMapper. ..

public List findAll() {
return findall(findAllStatement);
}
private static final String findAllStatement =
YSELECT " + COLUMN_LIST +
" FROM employees employee" +
" ORDER BY employee.lastname";

class AbstractMapper...

protected List findAll(String sql) {
PreparedStatement stmt = null;
ResultSet rs = null;
try {
List result = new ArrayList();
stmt = DB.prepare(sql);
rs = stmt.executeQuery():;
while (rs.next())
result.add(load(rs));
return result;
} catch (SQLException e) {
throw new ApplicationException{e);
} finally {DB.cleanUp(stmt, rs);
}
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INODRREIE, ETHI Y TN ThhIrDRd v, LL, 71— >WTORE
BB %o 15 Employee IZIEFARADIDIZ, 2007 L) —ARLEIZL 5 &0 [HETH
%o 1207 1) —TEHD Employee 249 5 3EAK M4 Employee 7— ¥ % fiAikts &
LT TE BN, Mz T Skill DFEAAARIZIZ Employeel Ad7=0 1 D02 1) —HShE s
B5, £ND72%, 100 A5® Employee % #AAL7:0I21Z 101 BDZ 1Y) —HSPBE L 7
BDTH5,

1235 | i : #%50 Employee (<3473 1 2D TY—DERA (Java)

1207 1Y) —T, %¥® Employee % Z? Skill & & PR ENTEL, =D
Blix, X DBRELBERT— TN LY —DRBILDOBENPITH 5, HETIE % LB
BT, COHEERMED TEMBERTVAHTH S, EEHROEG I Y —5 0,
BEDENY 1) — D LIS DN EES T L EEID S,

BINZHIT D — Rk, EBAF— 5 2RBBTHE—D 7 2 —T1 AD Employee ®
Skill ZHFTEE V) I TN EBDTHD, 32PDF—TNIFEF Mo TVaf V%2175
SQL X %Y 5.

class EmployeeMapper. ..

protected String findStatement() {
returm
"SELECT " + COLUMN_LIST +
" FROM employees employee, skills skill, employeeSkills es" +
" WHERE employee.ID = es.employeeID AND skill.ID =
es.skillID AND employee.ID = ?¢;
}
public static final String COLUMN_LIST =
" employee.ID, employee.lastname, employee.firstname, " +
" es.skillID, es.employeeID, skill.ID skillID, " +
SkillMapper .COLUMN_LIST;

A—=3—2 F AD abstractFind AV v F&load AV v FiZ, fiAL2BILRLTH2
72T T3 %, EmployeeMapper (3. #8057 — 21725720257 — ¥
FFiAAtro

class EmployeeMapper...

protected DomainObject doLoad(Long id, ResultSet rs) throws SQLException {
Employee result = (Employee) loadRow(id, rs);



loadskillData(result, rs);
while (rs.next()){
Assert.isTrue(rowIsForSameEmployee(id, rs));
loadskillData(result, rs);

}
return result;

}

protected DomainObject loadRow(Long id, ResultSet rs) throws SQLException (
Employee result = new Employee(id);
result.setFirstName (rs.getString("firstname*});
result.setLastName(rs.getString("lastname")) ;
return result;

}

private boolean rowlsForSameEmployee(Long id, ResultSet rs)
throws SQLException ({
return id.equals(new Long(rs.getLong(l)));

}

private void loadSkillData(Employee person, ResultSet rs)
throws SQLException {
Long skillID = new Long(rs.getLong("skillID"));
person.addskill ({Skill)MapperRegistry.skill() .loadRow(skillID, xs));

Z D4, EmployeeMapper @ load AV v FA% BR) OFRBERZRARTTF— 5 £ HA
Airo

1 A® Employee @7 — % # 5t Atfid, Y TV ThHb, LI L, SOEHFT—7
N7 x0) —FE. £ Employee #ikARtr & XIZRI S NS, $HICZOMRER
% Employee ’Cﬁ'}l/—-’/ﬂ.’.l.,f_ HRWHAITIE nn&LAW@HBU#J‘!@&L( Z>o ZIT

q‘y\;w\—y 7x%£’;)\tfuxéo
SQL &HEED Loader 7 5 ANDIEIE L S 158 5,

class EmployeeMapper. ..

public List findall({) {
return findAll(findallStatement) ;
}
private static final String findAllStatement =
"SELECT " + COLUMN_LIST +
" FROM employees enployee, skills skill, employeeSkills es" +
" WHERE employee.ID = es.enployeeID AND skill.ID = es.skillID" +
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" ORDER BY employee.lastname";
protected List £indall(String sql) {
AssociationTableLoader loader = new AssociationTableLoader
(this, new SkillAdder());
return loader.run(findAllStatement);

class AssociationTableLoader. ..

private AbstractMapper sourceMapper;

private Adder targetAdder;

public AssociationTableLoader (AbstractMapper primaryMapper,
Adder targetAdder) {
this.sourceMapper = primaryMapper;
this.targetAdder = targetAdder;

skilladder I22WT, I TIRRICTHLHEII RV, BOBRTILTOWHLMIZRo
TL %, BHTE, v /3—~DBWEHD Loader 7 7 AEMHEL, RiZr7 1Y) —iC
Lo THRARAEFETT DL IIIERLCOB A LAEFEELTUILY, ThA Yy
K7V x s P OBERMRHEETH D, XV Y KF TP 29 MBeck Patterns] & i, #HE
AV FRMADA 7Y 2y MIERTLHETH L. ZOHEDRKDAY) v M, /3
FGA=FEHLTHEZITET DY I, 2 74—V FICEREHTHE, AV Y FET
Va7 T AR HETE FTAVY A7 V22 PEEL. #TLC %
TR o - 1HITHIBR T 50

HAAADIRD L, 3 B TITbh S,

class AssociationTableLoader...

protected List run(String sql) {
loadData(sql) ;
addal lNewCbjectsToldentityMap() ;
return formResult();

loadData AV v Fid. SQL MO L L. FEATL T, BEHEZL—T 885, h
ZAVY FAT Vs b CHD, HRIEE7 14—V FICEESIN TS 705803 U
s 3N



class AssociationTablelLoader...

private ResultSet rs = null;
private void loadData(String sql) {
PreparedStatement stmt = null;
try {
stmt = DB.prepare({sql);
rs = stmt.executeQuery(};
while (rs.next(})
loadRow() ;
} catch (SQLException e) {
throw new ApplicationException(e);
} finally {DB.cleanUp(stmt, rs):;
}

loadRow X ¥V v Fid, BEHOD 1 2OITHh 67— % ZiiAsirl, OHMILV LEHTDH
. Ao

class AssociationTableLoader...

private List resultIds = new ArrayList();
private Map inProgress = new HashMap():
private void loadRow() throws SQLException {
Long ID = new Long({(rs.getLong(l));
if (!resultlIds.contains(ID)) resultIds.add(ID);
if (!sourceMapper.hasLoaded(ID)) {
if (!inProgress.keySet().contains(ID))
inProgress.put(ID, sourceMapper.loadRow(ID, rs));
targetAdder.add( (DomainObject) inProgress.get(ID), rs);

class AbstractMapper. ..

boolean hasLoaded(Long id) {
return loadedMap.containsKey (id) ;

Loader 7 7 AL, #RHEDTRCONHF=H27:%, Employee P R MO
FoREFMUMFE L 25, ZD/i, FIZID YA PEFRENALLBYDIFFICL TV 5,
ID QU5 L7218, FIIZNIZEII2 v = {ZHARAINTVEDNE ) 22T 5 il
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WEMROZ 2) —2HHT5). HARTRTORVERR, HoTWAEF—¥ ¥ HAk
Hy FNEHETHDOY R M E LTHRIFT S, Employee 53 RTHF— 5 24D B =01
WS OPDITAREEENED, TNTOTEEBMICL Y PTEILRTELVAD, 0
LABRYR MWL RS,

D a— FOIE b BMERIRME. Fisikts Skill # Employee @ Skill Y X MZEBHITE 3
£ 91222, Employee & Skill IZ{&F: L2\ & 9 12 Loader 7 5 ZA DA R HEET 5 2
ETHbo THEEHT S0, RIHHTEREL T, WA~ % 72— (adder) %%
Rl7

class AssociationTableLoader...

public static interface Adder {
void add(DomainObject host, ResultSet rs) throws SQLException ;
}

A YF VO LA, Employee 3 X UF Skill D8N =— X2, Loader 7 5 A
ENA Y REBA V8 72— AR ERT BLEN DB,

class EmployeeMapper...
private static class SkillAdder implements AssociationTableloader.Adder (
public void add(DomainObject host, ResultSet rs) throws SQLException {
Employee emp = (Employee) host;
Long skillld = new Long (rs.getLong("skillId"));
enmp.addskill ( (Skill) MapperRegistry.skill().loadRow(skillld, rs));

4057 2—A2id BBRA 8 72137 0 — V¥ 2o L FESERAY blib o T
BOTC, 79ABLUA V¥ T2—AT, P ebIDVaTRETEELI LTS
% (OB, W THLLEILRVH, A T—T2HM3 2 2 LICfIED),

HHEOTHEBY, BAIA—1—2F XL Tload AV Y F& loadRow AV v FEERL.
load A v FEIFOHT 728 loadRow ZFHEL T 5, TOJiEE A L-BHN, FAiArd
BRI & o TREREIISER SNV E I IZ LWL ER D5 Th b, load AV v Fid. 7
Tx 7 FNaeBHARALT O LE R 2 EIETRTITI AN loadRow AV v Nk, A—Y NV OfiLE
EETT B ERLTNOF =7 2HAAL LN TE S, ZLDHAINL2DDAY y F
3 LlE% 3555 Employee Mapper @A 2 2D XV v NERL - 7-0e% 175,

BRE TIE. $RTOF— 7 IIEREHOBRE > Twb, BOFRISIZ2 20317
arvddhb, 1 2%, #HREOPIIH -7 Employee ID % BRINIFRERALEDE



BYOBFTHATHEYAMTHY. b9 121k Employee Mapper D—Ew vy >4
TEEERENTORWEH LWA TV 27 VOV A TH B,
RDATF v T, A7V 20 bVe—Bey B TICRBT55ETH S,

class AssociationTablelLoader. ..

private void addAllNewObjectsToIdentityMap() {
for (Iterator it = inProgress.values().iterator();
it.hasNext();) sourceMapper.putAsLoaded
( (DomainObject)it.next());

class AbstractMapper...

void putAsLoaded (DomainObject obj) {
loadedMap.put (obj.getID(), obj);

BREDRAT v Tid, v 8—»5 1D 2BHL. #RVAPWETLIETHD,
class AssociationTableloader...

private List formResult() {
List result = new ArrayList();
for (Iterator it = resultIds.iterator(); it.hasNext();) ({
Long id = (Long)it.next();
result.add(sourceMapper.lookUp (id) ) ;
}

return result;

class AbstractMapper...

protected DomainObject lookUp {(Long id) {
return (DomainObject) loadedMap.get(id);

DX Ha— Vi, PN LEARART—F L) SEMIEAR7 L) —DOBENRT 2
EIREDo BMLRDTT— I R—ADAL ¥ 557 2 a PP RVIBEITE. %23
NE&Z Ll T=2T9N=% FAL VLAV 2 BRI rT
=% 5 L XL LT A,
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124 | kFwvELT

BOIFAMLT. FISANDTF 23 v ELTREFTEES,

{ordered} Track
Album o————>
* | tite
I\ 2

|
: -
|
1

AlbumMapper

Dt 7Y 2o VeDOBMPY TERENDEF TV 27 bbdHbe Album (TA34)
® Track (#1H) 13, X=Xt %BF 7V MiRARENIDIRESAB L EIZIE, &
FTHAAETNVREENLDT B F— I R=ADMWO T — T N HBR I WIS,
Album Mapper (2 Track ~\D< vy ¥y V2 FfFERB LT (DR v KV TR EKETY
ELFELTRS ), =y ¥y 7OTFEZMFELTE 2,

1241 | BiteHE

KIETy B TORARNEE L FIZ. EEDS 5 A Dependent (KFE) A7F—F X—2
DORBHED 7= DIZMD 7 T X Owner (FTHE) IKFETHLEVITLTHE. &
Dependent &, Owner % 1 DT AR RITNIEI% Hlvy,

SISy Y T RITI Y FATHD, PIT4TLA—FETTF—425—}
% 1 4 D4, Dependent 7 7 AZE—EDF—FR—=A2 vy ¥ ya—FIgIhd,
<9 ¥y 72— Fid Owner BB EINTWA, T—HT v /N\—DH¥4A. Dependent 26
T2y =i, vy ¥ 7 a—FiZOwner DTy N"—lBEIN T2, F—TI
F—&H— 7 L4 Cld. T, Dependent i3 F o7 { FfEE$ . Dependent DLEDF
A Tid Owner TiThiLs,

% { DA, Owner % FisAEr7: U Dependent b FiAAtrZ &127% 5, Dependent
DHHABATAKE L LA LERBIESDRWRE, L1 -O—-F2fT6IE T,
SBEIZ 72 5 $ T Dependent DA RAARZEMMBETE 5,

Dependent DEELHMIZ, —B7 1 —IVFERHLLVH—BIY v ELTICEMS
LBWEWD HThDB, FDOID #BMT 5 find AV v FICLBHARAMITER . &



HWHHFIE. Owner 2L > TiTdbN 5728 Dependent @ find AV v Fldievy,

Dependent H&»ii® Dependent @ Owner £ %252 L b H b, ZOWE. BRI
Dependent @ Owner &, 2 7 H ® Dependent DABHEOHIEDEI &Ik 5,
Dependent DFXTORsF#EIX, 1 2077 1<) Owner & o THEITE 5,

T R—ADTF43)F—%, Owner D754 <) F—%HLHEF—ITHIE
BHELWIETERY. A7 Y27 PR L Owner 23 7-% WD, Dependent D5 —
TNNOHERF — 2 FFOT =TI WL TH B, TOKME. Owner T 7213 Dependent
PAD AT LA TV 22 )5 Dependent 2845 &idhv, BEIZES L., B
B 7 — 7 _— 225 LRI TR 80 ) L — LA SHITE 2% BT VS
WMER>Z L HAMPREEHCHERTHH 5,

UML €71V Tt Owner & Dependent D445 2R_83712ik, A RY T a VA8
Ychs,

Dependent O# & AAE L UMEAFIE Owner IZEEENTWT, SEFBHEM L V0, B
Bpds L ONAT 5 Z &I2 K - T Dependent DEFT 2 WUH4 %, ZD7/=%, Dependent
ALy vayEEHTA8E, Owner 12U ¥ 7 LT AT %HIBRLTA 5, Dependent %
FUAT A, TRTOwner L7 ¥ a o LBMELZIGHRShZ:F 7522 b
SR BT E B,

Dependent i&, £ DETHAV 2 —FTI 27 MIPUTWBH, id%/)1—*T
TIVbM (BRREEDA =54 FLE) 12T E XIBATAHLELEE LEnT &
HE\ M X E) LOBE»SZ0#EVEE LD ., Dependent £/5) 2a—#4TV 1
7 b EDHISIIB Lo 7B RB 0 R v, ATV LS O, F— S N—RTy
E Y yDIRBTNEITEEL TS,

BKETIYECTEMMTAL. Owner 2T o 2 EORGFSBMILLTLE S,
Dependent ({&fF) ICEWH 2 MA A, EEOBEL T Owner 127 —F ¥ 7§ 50855
L. #% Owner RZDEHETF— Iy R—RIHERALI IR DB, SO ) 2B L >
TN T B728121E, Dependent # REIZT 5 Z & T Y Dependent 12775 ~E)ongE
&, A F7ZIEH L Dependent DEIMTIT) & THbDo AEY LOEFMIIEIEH
LL%BD, F—FR—RAT v TRy N D, Bk, F—42vyN—% T
BYE AEVEDR Y EY FEF—INR=A2 vy €V I LTV A5, Zhis
B L Cld it & 5o 72068 b WEL YA H 5o

1242 | ERAT342137
HFETYEL T D 1204 TV 27 FVEFROBBENLF TV 2l B L L &
RS %, COXIRIKRIE. 1200F 7V 22 b Dependent DI L7 3 3 %D

e
N
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VR SBEESYuv - rvees ERE

LRI B, KEEY Y E T, Owner #% Dependent ~DBMWH AL 7 3 a v 25D
B Sy THRAL VIl EORIGEYICHIETE S, MADID ¥t 7T b
PEEL HHEE. BTy EL TR U TKSHEDERIESI % 5o

HKET Y EL T EIMMT 2113 U FORHRES 2T LB D Do

B Dependent (X, #7931 20 Owner ZF/=L IR H& vy,

m Dependent @ Owner UHhE, WhHbF7 V27 M6 BRENTHTIE
Wiy,

Entity (Y54 54) # 7Y =2 b & Dependent # 7V 227 b2 TRALET
WEEETT A4 7Y 27 MEMEE 8 X 588 H 5. I, KETYELTLIIRAR
ATV 27 MEHOFRE V) KDL LA, F—IR—ARIEX TR Y TMTT BT
DD DOEE#EZ B, . KL Dependent 77 71T A L FI1I2LTw5b, #
B3, 79705855 Dependent 2 BHT 5 2 ASTE& &%), V— b Owner D
AER=RAE LTHMERIBARF— A R T EICH 5o

A=y MFTT=0 %I BE EEYYECTORMEBEID L Ev. 2=y bFT
T— 7% EN L TRERT BB, HIBREFHIALE o 1o R LoTLE o T
Dependent Z B L 2wz, ST EELMEI AL LWHEMN D 55, Mike Retting 238,
WHozDid, A2y AT T—=U0F A bOLDIBASNAATZRE L, 7 MYHEA
RHETZOTEHBRTA2EVIT IV —2a ilonwTThHbd, ZOHEIR
Dependent %38k L hdro7zeid, F—77 ¥ (JOL) FTHAREL TR FTLT7—DFA
L ol-OTH b,

1243 | #1: Album & Track (Java)

COFALEFV (%127) Tid. Album i Track L7 ¥ a » 2L TV 5,
TTYr—a HNIEHANTIIRL Y Y IV TRH S5 Track ZBBT 572013207
TV r—2a AT CHAThY, KETVECTOFIE LTIEFEHTHSL Ny —0Di:
DIHEENFELTEZBLALVDHES ),

{ordered} Track

Album % | tite

127 —&Fv v B2 T EER U THEY 5 Track £ Album



Track (. Title 723 %2552, BADHE, Track 7 T A A ELR 7 F AL LTERL TV,

class Track...

private final String title;

public Track(String title) {
this.title = title;

}

public String getTitle() {
return title;

Track iZ. Album 2 7 A4S h b,

class Album. ..

private-List tracks = new ArrayList();

public void addTrack(Track arg) {
tracks.add(arg) ;

}

public void removeTrack(Track arg) {
tracks.remove(arg) ;

}:

public void removeTrack(int i) {
tracks.remove (i) ;

}

public Track([] getTracks() {
return (Track[]) tracks.toArray(new Track[tracks.size()]1);

AlbumMapper 7 7 A1, Track @ SQL %29 %78, Track 7—7 M7 7k A
T5SQL XE#E#EKL TS,

class AlbumMapper. ..
protected String findStatement() {

return
"SELECT ID, a.title, t.title as trackTitle" +
" FROM albums a, tracks t" +
" WHERE a.ID = ? AND t.albumID = a.ID" +
" ORDER BY t.seq";
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Album (7IW3A) DEAATNA L ZI2iE. I Track (HiH) A% Album (7V/34)
Wi hEN S,

class AlbumMapper. ..

protected Damainfbject daload(Long id, ResultSet rs) throws SIException {
String title = rs.getString(2);
Album result = new Album(id, title);
loadTracks (result, rs);
return result;
}
public void loadTracks (Album arg, ResultSet rs) throws SQLException {
arg.addTrack (newTrack(rs)) ;
while (rs.next()) {
arg.addTrack (newTrack(rs)) ;

}

private Track newTrack(ResultSet rs) throws SQLException {
String title = rs.getString(3);
Track newTrack = new Track (title);
return newTrack;

bR T 57, ZOFITIIGEEL22 ) —TC Track DfAdAEEITo TV 5,
NIA—IVARERDE, 262 R=TDOFD X HH—D s 1) —THEITR FHFAL EV
) HkERER LA VEEbH 5,

Album ZSEHE N2 &, Track PHER T 2:I3HTA SRS,

class AlbumMapper. ..

public void update(DomainObject arg) {

PreparedStatement updateStatement = null;

try {
updateStatement = DB.prepare("UPDATE albums SET title = ?

WHERE id = ?");

updateStatement.setLong (2, arg.getID().longValue());:
Album album = (Album) arg;
updateStatement.setString(1l, album.getTitlel());
updateStatement .execute();
updateTracks (album) ;

} catch (SQLException e) {
throw new ApplicationException(e);



} finally {DB.cleanUp(updateStatement) ;
}

}
public veid updateTracks(Album arg) throws SQLException {

PreparedStatement deleteTracksStatement = null;
try {
deleteTracksStatement = DB.prepare("DELETE FROM tracks
WHERE albumID = ?");
deleteTracksStatement.setlong (1, arg.getID().longValue());
deleteTracksStatement .execute() ;
for (int i = 0; i < arg.getTracks().length; i++) {
Track track = arg.getTracks()[i];
insertTrack(track, i1 + 1, arg);
}
} finally {DB.cleanUp (deleteTracksStatement);
}

}
public void insertTrack(Track track, int seq, Album album)

throws SQLException {

PreparedStatement insertTracksStatement = null;

try {
insertTracksStatement = DB.prepare("INSERT INTO tracks

(seq, albumID, title) VALUES (?, 2?2, ?2)");

insertTracksStatement.setInt(l, seq);
insertTracksStatement.setLong(2, album.getID().longvValue());
insertTracksStatement.setString (3, track.getTitle());
insertTracksStatement.execute() ;

} finally {DB.cleanUp (insertTracksStatement) ;

}
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125 | #A/%Y) 2—

FTTL 7 bVEMDF Tz 7 T —TIOERT =L Ry ELTT 3,

«table»
Employment Employments
ID ID:int
person: person personiD: int
period: DateRange start: date
salary: Money end:date
salaryAmount: decimal
salaryCurrency: char

F=FR=ADT—TWE LTERREF R VWEL NSRRI TV 27 M) A7V
7 MBS A7 A TRERE R, BT, BITE%2 EHRT % Money (18%5) +7Yx>
k& DateRange (HfHHiiPH) #7727 FEEATVS, RIMICEZDREZ LIZAT
Vxs beF—7NE LTIRET B 7345 F— # 2% Person (A) 1213, Money {ii
DT =TI,

BANY 2—id, A7 V27 bOfEEFT V22 PO Owner DL I—F7 4 =)L FiZ
<Y T h, TDOARY vFTld, Date Range # 7Y 27 b & Money #7227 b
D) v #Fo7 Employment 7V 27 b2HILTWSE, #RF—7NV Tk, 7
V7 b7 4 =N FRFILWLI—-FELTHEEENEDTIZAE {. Employment ¥—
TNDT7 41—V RIIwvEr7E&hnb,

1251 | Bfesik

COBOEEIETH I VTN THB. AT LTSS TV 27 b (Employment) %%
HRAENEHPREFENDE, KFFLTWB 4722 1 (Date Range % Money) b [[#
AR T NRFEEN B, kFitkid Owner 12 & o THHR E L5 728, Dependent 2%l E
DXBHEDT=DD AV v FEFO T 3SR v $BANY 2 —3FEDT — A TOEE
Ty TLEZONG, TORAHIE. 120 Dependent 7Y 7 Mk b,

1252 | EAT32139
BEXETH L INEH, HHTHIA4 I 72T EAMELVISy—2 D1 D
T‘&%O



HA/SNY 2 —%2fE5 8L ¥ v TVl — A&, Money ® Date Range DL 32 7N
BN aA—F T " OMETH B, N a—FTY 7 M. ID 2Hi 7D REM
RHAFT BIOD—BI B TDL I BRI EEFEZ DI ELL, WOTH HEN/ENB &
VNI TE 2, N a—FTT 19 bOF—TAPELRWD, N a—-FTI 17 M
AN 2—L LTHERI SN B D TH B0

WA L v ik, Order % Shipping # 7V 27 bR EDBBA TV 27 b o, $AN
J2—TRETHIELSH 25 E) D TH oo 1FUDITHRETT_E ML, Shipping 77— %
A% Order LD 2 7% A M CHMEMDHE1E D) P TH D, MEITHAARERET
5, Order DFtAAMEEZ AT )T Shipping 7 — 7 DFHARAR T E1TH 54, F—
F=T WG ERAFTH UL - ER2ETLHTH S, b)) 1 POBRFTFR&E st SQL
24 LTS Shipping F— 2 127 7 A LW EI N TH S, SQL AL TLE—|
2P0, ML R—= T RFHE L 77— Y R— AP RV EILCORNERL 15,

BHEDAF =<7y € 7RG, A8 LOBBOA 7Y 27 MIG#T 575
A, F=TMIETATWEDOTHIUE, AN 225 TITHo DX RIRKAZE
HFAEEIE 727 VEFLVORBFEREET7-DIZ, FHELA TV 27 IS
DEBOIEH, F—=FN—RTAE) LIZHIBENF TV 27 bFRTE 12DV T 4
FA4ELTHSTLEIRATH D, ZDOYE. Dependent DEEIZL D, Owner 2540
ERFA TV P DI EIEETALENDHS (Owner WTHERZ SNB/NY 21—
FTT 2T Mol o TIRBETIE RV,

L OYE A7V s FEOBEANS L P (151 o) THLHRHIIE, B
WA 7Yy b ETHEANY 2—2@HTMEL VDO TH S, T2 B Dependent #
Bind . ZOBEAL R hOEEISNTHNIIERET 20855, CoL &, FE
WKEBMITENIZT 4=V FERFD, COLD RHEET—7TVEEOE TS, SQLICL
57 L) —EfTOETHEMELEDN, 74—V X DA v MH B, LIL. OGS
IRV PS4 XLOB OfEHZEID S,

WORBA/NY 2 — 2T 2Rk ETEU Yy 704 YUTSAXLOB DO
Ty 2 ERLTH B, REDED LERIRT 502 BH T 5, AN 2—DIRD A
1) v Mi& Dependent 7Y =7 FOMEIZH L SQL 7 TV —%2{EKTE S L\ ) HTH 5B,
XML ##E45& L7z SQL ~ostifn 7 =) — L flAaAbt, BFMLEGET XML 2fH§ 5
FHEITIFRZIZE D B0 0 Lk wds, BlETld s ) —C Dependent %45
WAIIERA/NSNY 2= E B B, #HANY 2—E W) KL, F—FIR—X LOsEEL 7
LR—PMAAZXLATHLHEHTH S,

AN 2—13, ¥ ¥ T Dependent (275 ERTE 5, #4137 L7 Dependent. &
Z\iE 2 ~ 3 D5 L 7= Dependent OHAICIEL (BT 5. YUTSMXLOB L. K
BHRLA 720 VT 75750, X VBMLREREICENTH S,




3 1253 | B2

= 43T 1—13 5 3 K3 RBRCHIEAT AT, 7 & 21 TOPLink CIZEAH
7 Ty LS LN, Visual Age THRIK—FLIHIN T 2

I

5

1 1254 |6 : /8 2~FF5 12 bOfl (Java)

} A 1—27 v ¥V SN a—F TV 2 7 OB R BICH Do BT B
i FO7 4 - FEFFD Y > 7% ProductOffering (BWMKFE) 7 7 A4S0 5.

=

IAY

i class ProductOffering...

private Product product;
private Money baseCost;
private Integer ID;

T4 =W EFANT, IDIZ—FT7 1 —IVFTHY, Product TR L a—-FwyEr s
Thbo #HANY 2—%flio> T, baseCost (FEBLLHIAL) 2wy rTHILICT
Bo YYTMTT B, PIT4TLIA—FILLoTIy Er 7 2b%175,

FI547LaA=RE#EHT L0, save V—F 2 & load V—F Uit 5, Sh
LYy TNV —F ik, Owner Td 5 ProductOffering 7 5 ADHIZEEBE SN T3,
Money 7 7 A&, KERIRIRATVE —LFE> Tz, T load 2V v FERT,

class ProductOffering...

public static ProductOffering load(ResultSet rs) {

try {
Integer id = (Integer) rs.getObject("ID");
Bighecimal baseCostAmount = rs.getBigDecimal ("base cost_amount") ;
Currency baseCostCurrency = Registry.getCurrency

(rs.getString ("base_cost_currency"));

Money baseCost = new Money (baseCostAmount, baseCostCurrency) ;
Integer productID = (Integer) rs.getObject ("product®);
Product product = Product. find((Integer) rs.getObject("product"));
return new ProductOffering(id, product, baseCost);

} catch (SQLException e) {
throw new ApplicationException(e);

2990



UTICEHOFRIEBNE TS, BHOY v NG L—2 a3 v Thb,

class ProductOffering. ..

public void update() {
PreparedStatement stmt = null;
try {
stmt = DB.prepare (updateStatementString) ;
stmt .setBigDecimal (1, baseCost.amount());
stmt.setString (2, baseCost.currency().code()):
stmt.setInt (3, ID.intValue());
stmt .execute();
} catch (Exception e} {
throw new ApplicationException(e);
} finally {DB.cleanUp(stmt); }
}
private String updateStatementString =
"UPDATE product_offerings" +

" SET base_cost_amount = ?, base_cost_currency = ? " +

" WHERE id = ?";

1
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1126 | YUY7PS51 X LOB

F7V1 7 bDTST7EEIMEL. 1 DOABELF T 7k (LOB) ELTF—4
N=Z 74 =) R8T 3,

{hierarchy}
parent
1
children
Customer Department
1 * %

«table»
Customers

departments: BLOB

A7V PEFVIE, MR T2 FOBHELR TS 7MRETNHI EHE W,
HICHFENLHRNEZ CRA TV =7 FOFTIEIRL, 7V 27 MiD) ¥ 7 D2 5,
Customer OHBRZRETELEE2FZTHE I 7 V27 FEFML, HBRE%E ISR
THLODAYEY y bRF— Y HERICEBTE S, T4, G W T8 BXUZ
DD %A ) ZWHT B720D A v FLBEHIEMTE %,

2L, ThHdXTE) L= a bV AF—<ilBET A LIZAS Ty, AR
F—=. BloONERF— %257 Organization (HlEY) F—7 MY VI NIEH, AF—<
DRI F EF LEESDLEL & ) WEECTRIZ 2 50

F7Vx7 ME AR L 727 — 7 VAT E LTSN TS 208035 RBEE% T
B 2NOWRSFINLTH B ATV 22 bOY S 7LM4EH, 1 DOKBHA 7T 22 b
(LOB) & LTT—7nic &gl shz e, YUFPSC4XLOB & A A ¥ MGang of
Four] DI % 5,

126.1 | BitEHi

BFUEICIE, 754 F VX (BLOB) &7 %2 Mgt (CLOB) O 2 FiinJiH:Ad 5.,
SESIRTTY M T A=Al AT Vs M P57 UMWICHEINES 2SS A TY
Z1, 754 FUBR (BLOB) 21FKT 5 2 LR LES THIWAIE V. 7T 7D



fFLid, Ny 77 THIHEL SNy 77 2 lT 27 4 =V FICREFET B &0 ¥ X Tl
HTHb,

BLOB®D Ay be LTt 7T 5 Iy IREHTHY (775 v b7+ —LpMR—}
LTWABEA), T 2AR-AEZB/METE L L W) BB ohG, — RN, §
T 27— N—=AWNL FYF— s BeHR— F LT RIFUER LRV EV) KIThH 5D,
Floy EOF TV BBV ET T T DEEATE Y, 74—V PR E o7 BRTE
LBWHDII%oTLE ). LAl WAEX L TRELBVERRIIN—Ya =y 7 Thb,
7o& 21, Department (GE) 7 5 AFEETRHE. T— 57— 7 X— AR EH
FHETHILMNTESLLD, VHiOEIULE TRTHARL I EFTELWEEPH S, &
MIRELRETH 5,

Z DR ACLOB Th b, ZOH4A. Department 73 71%, LELHHLZSEHTF
A PFHNCEIUL S D, TR A PXFIIE. ABDEICED Z EAXTE LD, T
5 NR—ADATG I VBB, 727U FF A PFREL KDELDAR—ZFLEEL
7% X MEROL:DIZHMO S~ — 2 R L 2T SR 6 Wvwifi&abdh b, 3612, /1
FVHEFEL ) bHEIEL 2V BB TH S,

CLOB ®»7 2 v bd% <1k, XML ICX o TRERTE B0 XML 73—H— 13— 7z
OB T BLEE LV, EHIT, XML IRMRE S 8 — F ST L EHETH h 8RS L
THEFSELY—NVEHITES, —F. XML THRFRTELWEINE, AR—ADH
HThb, COERIITETHL-OAR—ADBEIBMO TRATH 5, 1 2DOxHliEL
LTI, ZIPfbshi- XML 3% BLOB & LT T &) iEddH b, ABRTEHE
DL Lbh, AR—ANBIREE 4 258302 BRETH 5,

JUTSAXLOB 2 {EHT A6, ID OFEICOIERTHLERD S, 2L 2iE &
% Order T® Customer OFHIZI UT 5S4 X LOB 2T AL L LI, ZOHEAE,
Order 7—7WIZ Customer LOB Z A L Tidv i)V, Customer 7— % %% Order (2
A -3, BEHRHCHESRELTLEI DS THS (LA L, HIEMRD Customer
F=IDAF vy T ay rEZOEERMLTBELVEFICREVWI ETHE, —Hi%E
BURERIMTE D), ERDIVL—Y aFAhobEZBE, % Order (28T Customer
F— & #WH L EAiZid. LOB % customer 7 — 7IVICHELE LT, #E® Order A%
LOBIZY Y/ TEBEHITHLENHS, ID. BLUFF—5D7:H6D 12D LOB
74— T EHOF— 7N L TTORBED 2y,

—fENZZ DY — BT BAHAICIE. T OBERUSEET AU H B, YUT
F4 X LOB k2RI Ny, 20 -G HMWD LOB & A —1—F v FLTLE IR/
L%y, YUTTAXLOB M END 7— 5 IZid kiR r i, YYFS51XLOB
? Owner & LTOERERT 1 2047V 27 NSNS HIE, HEICT—FIIT 7 €A
TERWIIILRTIER SR,
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DT IMAXLOB &, BAHIDRE SN ABEID L v, EENESH LT F R MO
FETHH XML IE ¥V T 54 XLOB 2L VBRI WL DIZEL &L ENT
&5, LrLEPnt. SQL 27 2HhEIc 2 =) — % BITTERWETH D, SQL ik
XML 7#—=% %74 =NV FDLIICREDH, ZHRIRAIL (HDHWIIBHITEE) TldZuv,

CONRT—=id, ATV 27 PEFNVO— B> TLOB 2EBT 341 HRAR
9 %o LOBid. 77U —=> a3 YH» 6 SQL 7 1) — 2 RATY W REE DKW+ 7
T PORENET L7200 HETHS, ROWTIDT I 7IESQL AF—=2I27 v 7 &
s,

LOB 247V x 7 MDA TV 2. 7 pADATER TV EEA, Y UFPS51XLOB
39 FLBRLRV, ZORRISHIGT 51213, LOBHRBOA 7V 27 bADOBBEE Y
R— P EBMAF— DB E VL OPE L L L TUIWIT WA, ETHHBETH D720
BEHHEINEZ LIHIEAEL V. XML, $5:id XPath 320 &) RFME 255
BT A EI3TE S,

GHEL 72T — ¥ R—R% LR— FOLDIEH L T T, DFTXTD SQL A2 D7 —
FR=AK LTRITEN TV AHA, LOB 2@t 7 — 7 WS EMT A LA TE
%o LR—FMHDOF = R—RFIHIEB L e B7:0. Y UFPTA4XLOB IT# L7-idEid,
GHEL 7L R— PHOF— 5 R=2ZHB L TV B HERE Y,

1263 | #1: XML =& 3 Department BB OBEFI{L (Java)

T, A% v ® Customer & Department &\ 9 &% FlIC 25T,
Department % XML CLOB (Ziti5{bd 5 HiEE T 5. Java ® XML LI 7Y)
374 TTARETHS120, BRIERSNS I— FICIZETOZRS RO I LT
H5 (B x—T a3 > JDOM 2FHLTWS),

CDAT 9 FDOXTI 2 VEFNE, BT 5 AMERRET 5,

class Customer...

private String name;
private List departments = new ArrayList():

class Department...
private String name;
private List subsidiaries = new ArrayList();



COLEDT— 5'/\—7\75%:9 TWAEF—T i, 1 27 Th b,
create table customers (ID int primery key, name varchar, departments varchar)

Customer (F%) #7751 7L A—FRE LT, HADREBWIZLEF— 70D
AR EHHT S,

class Customer...
public Long insert() {

PreparedStatement insertStatement = null;

try {
insertStatement = DB.prepare(insertStatementString):;
setID{findNextDatabaseId());
insertStatement.setInt(l, getID().intValue());
insertStatement.setString (2, name):;
insertStatement.setString(3,

XmlStringer.write (departmentsToXmlElement()));
insertStatement.execute();
Registry.addCustomer (this) ;
return getID();

} catch (SQLException e) {
throw new ApplicationException(e);
} finally {DB.cleanUp(insertStatement);
}
}
public Element departmentsToXmlElement () {
Element root = new Element ("departmentList");
Iterator i = departments.iterator();
while (i.hasNext(}) ({
Department dep = (Department) i.next():
root .addContent (dep.toXmlElement ()) ;
}

return root;

class Department...

Element toXmlElement() {
Element root = new Element ("department");
root.setAttribute("name", name);
Iterator i = subsidiaries.iterator():
while {i.hasNext()) ({

» -

DO NAUY S\




{26 R

V=N S E W N — TS H NN

296

Department dep = (Department) i.next();
root .addContent (dep. toXmlElement () ) ;
}

return root;

Customer 7 J Ai%. Department 7 4 —)V F%& 120 XML DOM IZi54LT 57
DAYy F&HD, % Department 75 Ab F7, AS (BLXUFOMAMNLLR) %
DOM IC@EFIET B AV v FEED, KiCinsert £V v Fit. Department @ DOM %1
HUFINCAIBRL T (=T A U T4 2 AN L ) F—IR—ALEET 5, LF
FIORREATDWT, S S TIRCRIST L8130 v HE 2 EIXTE 20 EWIICEIRY
Bl Lidhwiinad,

<?xml version="1.0" encoding="UTF-8"?>
<departmentList>
<department name="US">
<department name="New England">
<department name="Boston" />
<department name="Vermont" />
</department>
<department name="California" />
<department name="Mid-West" />
</department>
<department name="Eurcpe" />
</departmentList>

PARARIE, O LTI RAERMIC LD DITHEE R,

class Customer...

public static Customer load(ResultSet rs) throws SQLException {
Long id = new Long(rs.getLong("id")):
Customer result = (Customer) Registry.getCustomer (id);
if (result != null) return result;
String name = rs.getString("name");
String departmentLob = rs.getString("departments");
result = new Customer (name);
result.readDepartments (XmlStringer . read(departmentLob) ) ;
return result;

}

void readDepartments (Element source) {



List result = new ArrayList();

Iterator it = source.getChildren("department”).iterator();

while (it.hasNext())
addDepartment (Department .readXml ( (Element) it.next()));

class Department...

static Department readXml (Element source) {
String name = source.getAttributeValue("name");
Department result = new Department (name) ;
Iterator it = source.getChildren("department").iterator();
while (it.hasNext())
result.addSubsidiary(readXml ( (Element) it.next()));
return result;

TiAihAHT— Fid, WHEMNAFAI—FDI 5—4 2A—IThb, Department 7 5 Rid.
XML ZE#DGHDL (BIXUTZEDOFHR) 21T 2 Hik% M- TwT, Customer 7 5 A1k
XML ZEHREWH LT, #2456 Department ') A b #2684 5 Fi: 241> Twb, load
AV Flid =74V 747 F7R%EHL T, F—FR—A» LG LT % 21—
T4 T A BHEIIERY B,

CCTERELES TR EZLR0DE, #PAT—F R—2AND XML % FBITHEHEL LS
ELTXML 28 L., Z®load V—F VIZE BRARARDTELL E>TLEIBETDH
%o BUMMERN/-DITDTD FAid XML A¥—<% 7 4 — )V FIZBINT 518664 4K —
FTE&BY—ADHIUE T iRz BT 22010 THIRILD,
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