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9, ObjectContainerz BAKIZIZLL T D LSIZFTLVET,

ObjectContainer db = Db4o.openFile(“<path>"");

where <path> is the path to the database file. When all operations on the database are completed, you call:
db.close();

CDFEEY £IFH3—KTI&. ObjectContainerD A2 XA XA THHdbIFEEIZFAL TS EDELFET,
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CORET7IVr— a3V DR EX. 22095 RAZFALTEY IV EETILIELELE, 1DIX.
Session7Z AT, FA—N\ILEEYI I IERTHS. BRI LY AL DOBEERZ Oty a0 D
TEZIE, FSUHF IV DIFRDI)ANA TSI EEATNET,

transaction
session transaction
e transaction
]
- Figure 1. £ as R T UL T BEMAAT ST oMEE,
S av ATz IMENS Y S A AT HRDY X
{ransaction EBATOET,

L a ISRIEUTDLIIZHEYET,

// Session
public class Session
{ private String sessionName; // Unique name for the session
private timestamp start; // Start of reading
private timestamp finish; // End of reading
private List transactions; // Transactions
// Constructor
Session (String sessionName,
timestamp start)

this._sessionName = sessionName;
this.start = start;
this.transactions = new ArrayList();

}
// Add a transaction
public void addTransaction(Transaction trans)

{

transactions.add(trans);

}

. other methods for Session ...

FLTrSU Y230 o5 R (&, StubhHELN TLBIFEHREZETILIELTLNVET,

// Transaction objects
public class Transaction
{ private int type; // Transaction type
private int quantity; // # of bytes of data exchanged
private timestamp start; // Request arrival
private timestamp finish; // Response transmission
! . remainder of Transaction class ...
}

2 EI2, EDESILATET IR DT —RAUN—E KB LEZSEOMNBDLABY  F5RDAVYRTREND T, LRO
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tylaUANEBEINDEE YAV AT I ONNAVREV RSN, 22— 0 &R
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IONEADRRIV AL, FDA T HMIT—2% VL, v ard Tz oD H o3
“ArrayListiIZA T Oz ORERILET,

theSession.addTransaction(theTransaction);?

Tyl IUNTET T5EE, By av AT OO EdbdolTRINTHDIXBETHA T THHYELE
Ao LWLZZT,. TR STDEEZREICLTLES. dbdolfEEiSn Ao TUD U MERER T
MBEIZHBYET, F=o=—1TDA—FT. ATz HhEEK, DFYListE FD 2 TERMLTLE
WEY,

db.set(theSession);

dbdolEA Tz O —ZBENTHRANR., By a3 ATz HMEITTHL PSS Y3 ArrayList
DETDAVN—FFELHLTEMLET .

tyla ATz HOMEMEB T HDOELREBFIZEETY , dbdold. "query-by—example” /854 4 L2
&5, ADYPTVNIIVEEEFH>TVWET, VIVEERTTAIZIE. BELEZLWAT O IRERL
ISREFE>TCTUTL—bEERLET . TLTEHTIA—ILEEESH TH 5. ObjectContainerd
getOAV YR ERITLET .

Bl Z (X, “FridayCapture:” EL\3 2y ar B DA T O HRERMGLIZLNET B,

Session proto = new Session("FridayCapture",
(timestamp)0);
ObjectSet result = db.get(proto);*

DT DFERITObjectSet TY . ENEFE > TERBITHE AT O IVMEIRICIIGT HTENTESE
Y. LEEDHITE ERATOIIMII DD T, BREVMOEERMEF T INEMBTER
ERS

Session theSession = (Session)result.next();
db.activate(theSession, 2);

2978 (X, dodolZtyiav ATz HME2BEE B £ T activate’ S BIERTT . dbdoNA T o
F&activated B, T—IR—ZAMNSTs—)LRZEZA—KRLET, 2FY LR OHITIEL, ByviarAT
IO TIEEL, FAT 2O THAArrayListD R BEO0—KFF5E5(12HRLTLNVET, 3k
BEFTEO—FRTBEIHRTDE FATDIINSHICHRATOIMET, sBEBEHIEFA
IO BAT SO, OBAT Oz ohEV o= &S12H8YET, °

ISREEBISNTVET Ttz bSUHF O30 BT DintE 21+ Tlidtimestamp B A F| HATRETH A LR EL TLET .
® SessionA I U1 4 T BtheSession& TransactionAJ 14 M T BtheTransaction
fEAEODT—ILRRSTYISBRAShESA

® dbdolEF—AR—ZAHD LIS R PEENISADEA TS HMIHL. activate DRSEBET B ENTEET,
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Appendix A — TIE AEBYN—VERBRRT HEE ENFEART —EXN—REFALTHHEEL T
FIH. dodolFEFLIFLLLAMofz DEYRBERRICUSIYESITLEERELEY . B
(ZIF BEGOTYADZ X LN, BERRERHICLEL,

HIBR 9 5

CDEILAVERTIAHHNC. £ETHBALTUOEVMEEIZ DWW T, it TENRITIERYEE
Ao CETdbdoDESIT1DDINT I ILIGHEREE BN LET

TNTIEETOEY AVICET 34T IMEHIBRT DL ELAHDHELFELLS AT IREIK
ZHIBRTADIIBEETT , BN TL V=Sessiont T Uk HitheSessionERIZHDETHE X
DISNT—ER—ZADSA T I EHIRT HIENTEET,

db.delete(theSession);

LWL EEOREDYVVYRMERIBRT BICIE. CoMWNVEIIL—TRENBETY, GLEESK
ALSN=A T OO ERIRT BICIF FTAT O VMERBL L—TEUTDESITHYET,

1) %BBMDTransactionA 7TV MEEE

2) RDIVIERE

3) Transaction4 7 U EHlIk

4) R®DTransactionF TP LEIF

5) DITRY. ROV IDELIGDETHITET

WRESE A LI TEEI N, RELIKLGLDIFERKEIERINTVET,
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3B, dbdoZ A X, 2D cascaded delete G FIEIRR) "#BHICEHETEFT, T—E23XN—X
#HKHETIZ. HAETEDIS5A% "cascaded delete” [ZLTHILL Edbdol 25 R T BT T, T
JETROESIZHYET,

Configuration config = Db4o.configure();

ObjectClass sessionObjectClass =
config.objectClass(''<package>.Session);

sessionObjectClass.cascadeOnDelete(true); °

—B FEOI—FEFETL. T—ER—RZHAVTHLEIRLI=W ey av AT o ireaT—4R
—ZAMNSEBTBHE. FDEYAVAT O HMIBETEAT O IMEHIBRT HIENTEET . D
FYSessionA TP xH k&, TransactionF TN A+ E—HK THIBETEANDTY,

db.delete(theSession);

dbdolIA TSI DB EEZLTHAR 2@ TOFAT SO BA TSz, OBRA TS oM GEE
ZHIBRLET . COBAIX. VI RMEWUSTEAEAEH . ETDERDBZNSFHLIVATY
THREBIBRLET, ChALIEESLT—RERAVERTEFDOLSITHNEZDTYT, ’

YL—3FIT—ER—RED LB

SC. S C—BEEFEAT. IL—aF LT —9R—REMATBHELIELHEEZTRFELLS,
ZDEILIVTRY LIFEYUTILER T, EQLSITLBITNIELSHELWMNEZ THELLS, EC
NCT—IILDEEEZEELGITNIEGSEOTLES, By avT—TILERNSoY o a0 T—T
WEEDELELLI EX—DHILEEFEL. —HBZDIL—2aVEERLET . 12Dy aYy
IZEBDONSHFHL 30 TT, EBRANS T I3 T—TILIZIE, BET By arTEEb
TEDDABF—DATLNDELRILIEESEFTEHYEHE A, INSERT, UPDATE, ZL T
DELETEEWLND7=SQLAY VRN H 2T ATz IMDAVN—FET—TILDHS LIy LI=Y,
F—TILHBATCHIMItEYrLY . SQLY DINSGA—RIZ b T BIEEMETLEDS, By T
VAT HMEEERERBTTHICIEEEBXHIBETLLS,

ERICEIE. DNEYDEDIA—FABETY ATV IMERNSF A LEIL—aFILT—4
R—RANSGEALDRAGNEZBZ TT —4ZPYRYT 510+

--dbdo’gn ., EIENIETETY,

6 <package>(LSession 7 T AN/ —IFRLTNVET
T B HBIREESEREETOT SV BEITHEYES, LALBRHEO TRIERBEARETT MSEBEL TS,
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TETIVETERZENEITONET , ZLTHTEOOMNEDOA, @AoDYV —EETRIES
ndtmnTy,

ZIT'EDOEWI—EBE EWLSDE, B DA T IR FFDEAYICENWTELRSA TV
IREEDTEFIBLTVWET, AR DA T IMIIK. FAHEHYERE AN, EAYLHYET . =
NHSRHATIDIE., BLT. AP NDAHEED T, DEYIL—F TSI ERDA TS
IDrESBL, FNEFTNOFATOIMI. EELRESHOFA T OV ESHBLTOET, ZLT
ZFOESLGEENEEDFESEFTHRLITLET,

f5l2: REHAIM T—2R—X

REMEFAEL TS UL HEELFET . ZFLTHM OBRMT —IRN—REERLILNEEZ T
FT, EDEIGT—EAR—RTE, Th TN OHEGRIE., AL TR (assembly)DaLyiaveyd
#0537 THh(sub-assemblies)ZELTWVET , TNolE, SOITHO Y THI TRERELTVET &
S, #M TREY TMHILTRIL, & (component parts) J AREIELTVET , SFVWEAIZ, &
RDEFEEL, BRICAT O IMEEZ WD LT, B REZEY LT TOWSEELASETOE
REENDNAESIC I TR, YTHI TR, ZLTHADEEEFRLELET .

“rool” assembly

assembly
I
I
I
assembly
]
sub-assemblies L
]
assembly
I
]
]
component
parts
I Figure 2. SERL DB ER
_— EFRTAIDIOMEE, KK
S DI THIE, 195 EDY
THITRMNSTETST
1+ THLL BERYRMNGHT
ETCVET, PIMITRIE
ThEENMEITRTEHD
DT, EBITHA)RRE Y
THITROOEBINATLY
ij—o

NEAT OO T—ER—R(ZHEFHITHELI=T—2EETT, T—EIR—RANDE GZIT BRIV
—ELTRENTUVET, - T, COSHHDEIFEE L, Assymbly, ComponentParts, RawParth\i5
BANSATUT LEEEERZLTLET,
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Assembly (X 1E & D £ D subAssemblies & {E & D H D componentParts M5 TETWVET , /> T
subAssemblies&componentParts|LE2 5| EL TETILIEESNTULVET , EBfh(a component part)E.
EEROMENLETAT L, FIZIERECORILE, 7R FT—HEEFZRLTVWET, COBIHNYET
. componentParts|EZFNZFNDHME T4 —ILEBFE-OTULVET , LLHEIL TH (a assembly) H3ER G .
BIZIE15KD2ERL . #E A TSI E L. componentPartsERFI D P TIXI5TIEHEIDDEERE
LTHEONET , oI, #BEIXHIREETY , YT TH(a subassembly)lEZF N BIEAHEIL T
T, FN#IZcomponentParts&0LL £ M subAssembliesh SR EN TLVET,

componentpartsﬁﬂﬁuWw%h%h@%%'is RawPar‘t7’l’7_'1-\€'§ﬁ§ L/-Cl:\gsj-o %hli##fﬁo)%ﬂ
MERETHERTT . TNEHKILE-HEFORKUO. R/IEEEBEM, TANSIRMTT,

HOTHBADFHAL, VI—ITHYET by TOIL—FIEFZBERTT, V) —ZFil>TULKE, &
HIICIE E" T EYFEEET , ThldIcomponentPartsDAH M 5745, I TR T o

public class Assembly

public String name; // Name or description
public Assembly subAssemblies[];
public ComponentParts componentParts[];

. remainder Assembly class ...

public class ComponentParts

{
public int productlD; // RawPart product ID

public int quantity;
...remainder of ComponentParts class...

public class RawPart

public int productlD; // RawPart product ID
public string SKU; // Raw part®s SKU
public List suppliers; // List of suppliers
public BigDecimal cost; // Cost
.. -remainder of RawPart class...
}

COBEAT. HELTBYEFAT O INER DHLWTATLFEMTADIZ, EHLZI—FEEZX
TWBELED, ZNIEFRETY, dbdolIHID I AV TRIZESHA T/ ERBRICHEIZN
B BIEMTEET, theAssembly& L3S Assembly A T OB of=EL T, FNEEFL. 2T
DY TH3L T &componentPartsF DA (T =5, theAssemblyZ RD K5 ICIRET HENTEE
ERS

db.set(theAssembly);
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application

Figure 3. dbdoZ (X (£, BHAA T OV MEE THEML
AT HOPRBRITHRMNT HENTEET 11TEVMDRT
TO

FLTRDRLF=&SIZ, £ L "cascaded delete” &7 (2L TAssemblyA T o4, BAET B HTER
fn&componentParts&E—#&IZHIBRL-LVES . RD KSIZLFET,

db.delete(theAssembly);

LAOLEGASEEL TV =EE-L DL, ComponentPartséRawPartZ & (T (T2, T—4X
—RIZHBNEBF—ELVSBEEEYTUOET . DFYproductiDI4— LR T, BEZHEUDIFTL
FT, M- HIAEHENEADARNELLIBLEVWEIE, RO KS5H3—RIZHYET,

int prodID = theAssembly.componentParts[<index>];

RawPart rawPartProto = new RawPart; // Build prototype for query
rawPartProto.productlD = prodiD; // Field to match

ObjectSet result = db_.get(rawPartProto);

theRawPart = (RawPart) result.next();

ComponentParts&RawPart 47Tz D L —2 3 (34T Oz RSB TILELD T, Assembly
%" cascaded delete”|CLTH., —#EICHIBRSN D EIEHYEE A,

ST, CCCTHIBDFFHEICRESTHFELELD,
adb4o TH T OMMEEERLZ S
BI=DEXEYRIZF TS OrMEED B BLIIC
CXPIDDI—RFTT IS OFFR LT B EH TR

CNFETRTELEEIIC. RVWVY—BEZRET IO, I5YMEETHIEIN O RN ERES
BDERILESICHETY , o THLI1DHHBEEMLETS .

IR BRI S FF L,
dbdoDIA=— LT 1ML - EDE G R FT
TIDEMIZE TR G/ TS0
1L B 2 /= DL/
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“BADLEHIZLEALC PG BRAEEILEEDEATL,"
Martin Riggs, Lethal Weapon

ZDERLERIINEKRTZEIAE, MFETHHRONTHL. MERFELT. ERLEANTEDLT
WIEWSZETY, S EEHMBIEShEY  BCHIFONY., BIZIEALDYEEH>TLELT:
TP TEVNRERELECEAHSTOTSTEL, MBLTIHTIETLLS, T—HEEN
LI BEAF. FNICHESTHRET ZI—RDEEFOONNT, IS—NDEBRELYET, $FIC
KELZDIE, T—ER—ADT—E2EHLOEDICBITLETIIAL BN TT,

LA LdodoZ b ERIIBE T, FNTIIRIDHFIZE>TRTHELELD,

BIELR: VI 7 TV r—2av 505923V 28R/ T S

ST HFIERA. BBIEREGY BRRGBITY—N\—DPHULTWET, HfiEIEINET. &
BOY—N—DOREBICT—AZNRETELLIINU AT LEILRTERLON SR IELHY
-aEL/f:o

ZCTISADEREUTDERSIZEAFL=,

// Session objects
public class Session
{ private String sessionName; // Unique name for the session
private List hosts; // List of hosts involved in the reading
private timestamp start; // Start of reading
private timestamp finish; // End of reading
private Transaction head; // Reference to head of list
private int length; // Number of items in the list
. remainder of Session class ...

// Transaction objects
public class Transaction

{ private String host; // Origin of transaction
private int type; // Transaction type
private int quantity; // # of bytes of data exchanged

private timestamp start;
private timestamp Finish;
private Transaction next; // Reference to next transaction
. remainder of Transaction class ...
}

NEDHFHLWLWAA—230 Tl SessionF Tz ORM, T—2FWNEL-EDHRAR) AL EFEST
WET, 512, ZTransactionIFRRARDEESATWVET , CHIZEY1DDSession N EFH D KRR
M5 DTransactionT —REIGTEET, 8

E RN ET B0 stringHEFIALTOET . CHIZBIER DY OTLTB10TT, EROT T —Sav el
5. REFVLTHNKTBOITNA LD T4—ILREFEL, 11 5255DIDFEY B THTLLS,
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STSER. yiavd IOz oD AT 5L, BRI D RRANE I HRAR AMIEMHEINET,
ZFLTRSUH O au BB T HE, U AMIEBMENBRTIZ. EDRIAMMDSE-MZEST
B PFFENTHLT —ER—RIZEMEINET . RO T TVr—av ORI TERELZ. T
—ANEISNDFEZRLED KTV AN T —EAR—R([ZEEAENDIDM L, KECEL
TWEHE A,

EEINF-AX—7

THEB L EF - TSN AN EREINIZET TS, 53 TTISRAEETT, I TIZTT—EN
— RSN TND T —REXEIRBDTLEIOIN? TIVr—2avH—N—1E8DEIZEHT-T
—R(FLESTLESIDTLEIMN 2 7T —2av gLy avA T OO NSV HHT
VAT ORETDT —EAR—RIZEZFAAEDIZELELLS LT —EDBFHLWVISATIVR
BUREENBETT)r—230E0590 2T BTLEIM 2 HILWLWT—ER—REERL. LT
—A%FAE—LTHLWLWT —RIZEBRLTEZATCKLELAHSTLLOIMN?

FWNMZH, FODERFHYFEHE A, dodolFHEILLI=VTRAERL—XIZRAEELTWVET , BE— L ELL
DIE. FHLWAYYREISRITIEMT 52 ETT , SessionVTRIZUT DAV YREEMLET,

public void objectOnActivate(ObjectContainer container)

if(hosts == null)
{ hosts = new ArrayList();
hosts.add('MainServer');

}
}

Transaction7 S R[ZIERD AV yREBMLET,

public void objectOnActivate(ObjectContainer container)

if(host == null)
host = "MainServer';
3

UETY . FELOTUVEVWTHRETY BRI DOYFEL =,

db4o AT HRET ITAR—IT BB VSAEBN AT IMNEAVREBV AL T HHEN
HYFET . ZFLTHITPIINEAVREAVRIET B, dodold, LEEDHICHD LS5
objectOnActivateO AV YR D HEMFTVILET . LELHAGEE X TITAR—2aV DRRIZID
AYYREFEVHLET . COKIILTAVREVRIEENT=A Tz ORD B EFARDENTE,
TV —2a 0 CEONDRINZ I —ILEDEF D THI DI IMNBIET HIENTEET,

TEho, TWAT D OMEFH LA T O IMDESITTHTENTELDTY , 7TV r—avid
EENHOIEITRIETFERAL. ROKDELENTLES 7TV 7r—2av(tEs TR, T4
R—ZNSBFEINT-2TOAT O FHLWA TV TLES ERICIK. 7TV r—2ay
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public class Session

{ private String sessionName; // Unique name for the reading
private timestamp start; // Start of reading
private timestamp finish; // End of reading
private Transaction head; // Reference to head of list
private int length; // Number of items in the list

public void incrementLength()
{ length++; }

public int getLength()
{ return(length); }

public void setFinish(timestamp theTime)
{ finish = theTime; }

public void setHead(Transaction theHead)
{ head = theHead; }
. remainder of Session class ...

public class Transaction
{ private int type; // Transaction type
private int quantity; // # of bytes of data exchanged
private timestamp start; // Request arrival
private timestamp finish; // Response transmission
private Transaction next; // Reference to next transaction
. remainder of Transaction class ...

b
; transaction
Session D
I transaction
|
Figure 4. S5(20oM Vg, Sessiond T¥
transaction THME, TransactionF Tz O DSBEE:

DEEDYVIYREFHSTVET,
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// Globals

Transaction tail;
Transaction newTransaction;
Session theSession;

// This code initializes the session
theSession = new Session(''<Session Name>",
new timestamp(System.currentTimeMillis()));
tail = null;

// This code is executed when new transaction data arrives

newTransaction = new Transaction(<fill in from incoming data>);

if (theSession.getLength() == 0)
Session.setHead(newTransaction);

else

{

tail._next = newTransaction;
db.set(tail); // Persist the Transaction object
3

tail=newTransaction;
theSession. incrementLength();

// This code is executed when the session is finished
theSession.setFinish(new timestamp(System.currentTimeMillis(Q));
if(tail != null) db.set(tail); // Persist last Transaction
db.set(theSession);
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// Globals

// Cache

Transaction transactionCache[];

int transactionCacheNext;

int numTransactions;

boolean sessionWritten; // True if the session has been written

Session theSession;

String theSessionName;

// Initialization

// This code executes at the very start of a Session,

// before any data has arrived.

// (1t assumes that theSession has already been

// created and its description and start fields initialized.)

sessionWritten=false;

numTransactions=0;

theSessionName = theSession.getSessionName();

dbTransCachelnit(CACHE_SIZE);

// This method initializes the cache to size entries

public void dbTransCachelnit(int size)

{ transactionCache = new Transaction[size];
transactionCacheNext = 0O;

}

// This method is a "cached set()". Whenever a transaction
// comes in, the console application calls this routine to
// write the transaction to the database (in place of a .set())-
// Transactions are first placed in the cache. When the
// cache fills, its contents are written to disk (see the
// following method dbCacheFlush())
// Note that the first time the cache is written, the Session
// object is also written. This cuts off the head of the list,
// so the entire list is not kept in memory.
public void dbCachedSet(Transaction obj)
{
// If the cache is full flush it
if((transactionCacheNext+1)==transactionCache. length)
dbCacheFlush();
// Put the new object in the cache
transactionCache[transactionCachNext++]=0bj ;

3
public void dbCacheFlush()
{
// 1If the session object has not yet been written,
// write it
if(sessionWritten==false)
{ db.set(theSession);
theSession=null; // Cut off the head
sessionWritten=true;

// Flush whatever is still in the cache
if(transactionCacheNext>0)

for(int i=0; i<transactionCacheNext; i++)
{ db.set(transactionCache[i];

numTransactions++;
transactionCache[i]=null;
3
transactionCacheNext=0;
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// This code is executed when the Session has
// completed.

// Set finish time

FfinishTime = new timestamp(currentTimeMillis(Q));
// Flush the cache one last time

dbCacheFlush();

// Fetch the session object from the database to
// fix it up.

Session proto = new Session(theSessionName,0);
ObjectSet result = db.get(proto);

theSession = (Session) result.next();
theSession.setFinish(finishTime);
theSession.setLength(numTransactions);

// Write the updated session

db.set(theSession);
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