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# # 4570691721 : MAJOR SOFTWARE ENGINEERING

KEY WORD: TRANSFORMATION / CLASS DIAGRAM /UML /

OBJECT-ORIENTED DATABASE SCHEMA
SATHIT PRASOMPHAN:DESIGN OF RULES FOR TRANSFORMING A UML CLASS
DIAGRAM TO OBJECT-ORIENTED DATABASE SCHEMA.THESIS ADVISOR :
ASSOC.PROF.WANCHAI RIVEPIBOON,Ph.D, 166 pp. ISBN 974-17-6994-6.

In present, software engineering process uses a lot of methodologies and tools to
develop software. While researchers have developed many database design
methodologies for database system, there is no widely accepted methodologies for
object-oriented database schema design yet. In fact object-oriented database can be
designed by using class diagram which can give more efficiency of output and easy to

specify attribute, method and relationship between objects in object-oriented database.

In this research, relationship between object-oriented database design by using
class diagram and object-oriented database schema transformation are studied.
Transformation rules with 11 rules for ODMG object-oriented database, Cache object-
oriented database and Matisse object-oriented database are made. An automated tool

was built to transform class diagram into object-oriented database schema.

The tool is tested with class diagrams by comparing its transformation results to the
manual transformation results. The ‘comparison result shows that the tool can give the
correct results. From this study, we expect that object-oriented database will be used in

business and will encourage further studies and development of object-oriented

database.
Department Computer Engineering Student’'s signature..........cccooeeeeevviiivnnenee,
Field of study Software Engineering Advisor's signature..........ccccevvvviviiiiieeeeenn.

Academic year 2004



naAngsNUlsEnA

Ingniinuseriuidndaganllffaaautdosmaeainsesaansianse  asdud
2 - ol a a & [ v al' v o °
lwyad enanseineanenfinusrasdiwidn sensuaeuwszamnld A uWstuay

TRLaUBLUULAN | PaATzEznAn lUN1INIneNinug

1RNINLIBLNTEANGTIEANERsIANse as.weds uilulaerd Sauiulsearunsaunig
aLAnetwug 814738 uasiing niaNna waz e1aneel ey Wnlwie Failunssunag

a2 a -3 dl ¥ v o ° 1 dl (=] LS 1 al ! o o
asudventnug  NlAsazwauazliAuusinsine  Milulsslamiatedesianisdanii

Anendwusariul

a = = o w0 o °o ¥ a @ A
INTIUVBUNISADUAT NITAT WAL LAZNAND WIVﬂ’]@\‘II@LL@%LLMZMWﬂ‘ﬂﬁ@L‘Viu‘Vl

Wlulee el

10BUANANEN UAZHENT] AINNIATTIINEINITABNNIADT NUINLIFIR UL
waznATTIAINIINABNAARS AiIasnsalnAnendeynauniuindslanaenniadnii

AMNUNTINUG

oy A 3 = Y A A
VI’WHV]@MM@‘LI @m@ﬂquuLV]ﬁIuiﬂﬂW?zﬂﬂNLﬂ@'TW?5uﬂﬂuu@mﬂ'ﬂunuiﬂ?\1ﬂq?

o 6 O o = o i’/ dgj
WA stidnuiunisauszauLFyn nluaiil



Wi
UNARABAMI VIV oo 3
LNAREBN M VEINEEE. ..o q
ARRNTTNLTIN VA .o 2
BNTITEU e ettt i
BN TUBINT N oottt e et e, al
AVTUEYTL oo I ... i ... ..coverrvenrirecirnensessenereseetneens g
U
(AT 1V T A o f f S T 5 0 1
1.1 AR AN HATVATUTBITIUN oo 1
1.2 FARUTZAIATBINITIREL sttt 2
1.3 ARLUFIUBINNTVTEL vt onrtetst bt 2
1.4 UstTmURANATIREIETL oot e 4
1.5 BBNNIANEUNITIRR. ...ttt 4
2 NI UAZINUI T e e SO 5
2.4 NBTAATOY. 5
2.2 UAFETUIATEN. .ottt e 12
3.nseenuuunsivdeyaresnanalaezunsuludndiduueaduiunisudasiy
ARNIFIUTBLATATIR. .. L, 15
3.1 mseanuuungnisulatednaangdlaezunsiuapu
FAIUTBYATITAD e i e e 15
32 ﬂ’]ﬁ‘ﬂ@ﬂLL‘]_I‘LIg‘ﬂLL‘]_I‘]_Iﬂ’]ﬁ‘Lﬁ‘]_I"ﬁﬂNu@LﬁﬂQﬁUﬂﬂﬁmﬁ?“ﬂ%uLWﬂﬂW@ .............................. 19
3.3 ﬂ’]i'ﬂ@ﬂLLUUﬂ’]?LﬁU%’ﬂNﬂ@LﬁHQﬁUﬂ’)"]uﬁuﬁuﬁrﬂizmmﬁhd"'| ................................. 20
3.4 agdgluuunisiudayarasnanalaezunsn luEnFONUOA. ..o 26
4.ngnsutlagidnueanandlnezunsmduamu g EoyATAIRG. s 27

4.1 npden 1 ngnisudaspanauardumefinafluapunsanatediniy

¥ | = 17 a o
@ﬁ"]\iLﬂu@ﬂN'}ﬁWuﬂ@H@LﬁN’JmQ ............................................................................. 33



A19111Y (AiD)

6

¥ d‘ aa a o o [
4.2 nauan 2 ﬂQﬂW?LLﬂ'ZNLL@‘V]?‘LI'JmLL@&LN‘VIﬁ‘ﬂﬂLﬂuﬁm\l”lm’mﬂqﬂﬂﬁﬂﬁ‘u

1% < = ¥ a o
AFNTUARNN FIUTRYATITAL. .o

4 dl o o & ! a o a
4.3 nauan 3 ﬂ{]ﬂﬁﬁ‘LLﬂ@\‘lﬂ’)’]N@NWMﬁ?ZMQW\?ﬂ@’]@LLUULL@@I%TL@ﬁuLﬂu@ﬂNW

AN g LA F AT NARAN I INARYRTITAT.

4.4 npden 4 ngnisudasanduiugszrdvaatauuuuealsdiedunaiaiiy

a o/ ° o % = 2 a o
ZQﬂN’][ﬁ]"Jﬂ@’N@’]M?U@?’NLﬂuﬁﬂﬂ’]ﬂ’)uﬂ@ﬁﬂ@L°]NQI§]Q ......................................

4.5 npdeh 5 ngnisudasasnduiuseudeatauutTinesinuealotiedu

3| = o o o v | = ¥ a o
wWuapun mﬂmqmmumwLﬂu@ﬂmg’]m@mﬂ@mm BIE) .,

oy Ik \- ' = pr =
4.6 ﬂg‘ﬂ@‘w 6 ﬂ{]ﬂq?LLﬂ@\?ﬂ']']N‘ZQNWHﬁ?ZWQ']\Tﬂﬂq@LL‘UUﬂLWHLﬁusﬁLﬂu@ﬂﬁJ’]

AN NG MU UTIUARAN AT ILADYATITAT v

4.7 npded 7 ngnisulaspanduiugszudepataduiusuuuuennangu

3| a o o o % a v a o
HugAnFna @ uFLaTI N TUaANF LR ATTAL. .o

¥ d‘ ARy o 58 1 a o | =
4.8 nauan 8 ﬂQﬂW?LL‘ﬂ@\‘]ﬂ@’]NﬂNWHﬁﬁ‘ZMQ’Nﬂ@’]’&LL‘UUﬂ‘ﬂNIW@‘I]uLﬂu@ﬂNW

NN ML AF AT UARANI T UTRYREITAT v

4.9 npded 9 ngnisulasaranduiudssuderaautunesd indueslodiadu

3| = o o o U al ¥ a o
Lﬂu&ﬂNWWQﬂ@WQ@WM?U’&?’NLﬂu@ﬂﬂ'ﬁﬁ’]uﬂﬂﬂﬂﬂm\n BIE) .

4.10 ngded 10 ngnasudlaspanduRusIzrdatpaIakLILIALLe A Lo du

| = o o o v a ¥ a o
Lﬂu@ﬁﬂ’]ﬁl’)ﬂ@ﬁﬂ@’]ﬁﬁ‘u@ﬁ’]\‘iLﬂu@ﬂﬂ’]ﬁ’]uﬂ’ﬂ%ﬂ@m\n BIE) .

4.11 ngdied 11 ngnisudlaspanudniusszudnsaanauuuizealaadiny

anNAINa A MILaFITNARN § TR YATITAD e o

o dl A dl ¥ <
5.N172ANLULILLATARNLN Lﬂ?'ﬂ\i&l@‘ﬂﬂﬁ‘tﬂﬂ mﬂ‘ﬁﬂ{]ﬂW?LLﬂ@\i%L‘ﬂNLL“ﬂ@ﬂ@’miﬂ‘ﬂ%LLﬂ?N

a ¥ a o
IUARN NG VU DY ATITRD. vt s

5.1 nisgenuuninseainsnng i i lunsiunrre st nysyen sild

npgniswlasgiduneananalaezinssiduafnng udeya@eing oo

5.2 A071TReNIINA T LA TN WPTATND oo,

5.3 nMseanuuunisiduLeaeTasienlsrgndldngnisudaduieanana

T zun s I uARN T IR TEITAD s

5.4 pandlpezunsnaesaresienlszyninisldngnisulase fuueanana

TrazunsniduaAnN g U ATITRG oo



A19111Y (AiD) o

v
5.5 Apaudlaazunsnaengnisulaspanalaezunsuduannisonanedmiv
m%’fmLﬂumﬁmgm%sﬂ@L%ﬁmqmmﬂg%q T 2B 74
5.6 %umummﬂmmﬁmﬁQﬂmqmé’mmg%ﬂ 11 daifluapungrudeyaideing.......80
5.7 NNIRENULILATUADLTEANUIBNAIOIIR oo 81
5.8 nseenuuLlasai oy a i AEuea R A IASRR. e 85
5.9 LATBTIOT M IUNTWRIU oottt 86
6.nMIMAseLLAzNTUszIuNANIsaanLULNgN TutlatRaa i zwnsnl AN
FAUUBHALTITFIE) .. causth it saastaebasse e eas b sansens s SRR Rttt 87
6.1. Mminageunisutlataanalaezunsuiiluannng udeyaiieingres
ﬂmﬁ’m@%@ e” IOV A A S W N N 88
6.2. NIMIIRAILAINNYNFBIYBINTTULAIAATE e zunssuaAnng U
FRATATIL. -ttt e 108
7 AU AN TR T BB ..ot 120
7.1 ATUBANTITIREL oottt 120
7.2 ABURUBIUY. ..o sttt et 122
URINNTANIB. oot 123
VYA oSSR SRR e 125
n. sivatanisdszgndldngnisudasaanalaezunsuitdusAungudeyadedng...... 126
1, ﬁq@ﬂwma‘ﬂaﬁzqﬂmﬂ%mgﬁm:uuﬁ@@ﬂLmu‘llmﬂmmmim@umm ........................... 137
A. A7UUMUUNITALTDHA LB NTUBNUBR . oo 142
3. nweaneslennsnflunasadwanunfanasdmiuainaduanun
FVUTBLALTATIE e s s oo s seens s 1 v e e e 143
Q. ﬂ’ﬁ’LﬁfLﬂ?l‘mﬁ@ﬁﬂi:qﬂﬁmﬂ%ﬂgmmﬂmgLﬁmmaﬂmmimﬂummLﬂu
ARANIF IR AEITAL. o 150
. JUNWATYANHDIIBIAAIATABZUNTH ..o 159
. F9BLWNNIIATIRFABLAVINGNABITBING oo 161

U TRGTEUINL TN ... 166



AN9UTUA519

RPN Wi
dl o/ o e‘d‘ <3
19N 4.1 wassANusngrediyAnEnin g lungnisulase Bnuaanang
Trazunsnifug AN U YATITAG oooooo 31
dl ! N & 1 dl v
19NN 5.1 dautlsznauuazsaiduntesnaninuLsFng o) Na¥enne

Tuaresiienlszgnsingnisudasgidnueanaalnozunsuiy

ARANIFIUBLAITITR oot s 66
ANINT 5.2 TR AURIEVUERE “CIASS oo oo 68
ANINT 5.3 F1UALLBLAURIEIUEIDL “CENETAION oo 69
ANINT 5.4 S1UAZIBLAUBAIUEIRE “O0ASCHEMA" oovviie oo 69
ANINT 5.5 S1UAZLBLATOIEAULD “MEtNOT” . oo 69
A3 5.6 eazIBeatasdnuEDs “DIAGrAM” oo 70
ANINT 5.7 uaziBanuesdautes “SYMDOIS” ..ot s 70
AT 5.8 TeazIBEnTesd et “RelatioNShID” w.oeeeeeeeeeeeeee e e, 71
AN 5.9 VAR AUDIAVULINE “ALHDUIE" . oo 71
ANINT 5.10 S1UALLBLAUDIAIUEDE “ASSOCIION" . rroorooo oo 72
ANINT 511 TNUALLBLATDIBIUEIRE “PArAMEOT oo 72
AN 5.12 B AURIAIUERE “ReaZAION" oo 72
AN3T 5.13 TeavideaTesdautias “DEPENAENCY” ..ot e 72
AT 5.14 SRR AUDIAIUERE “Generalization” .o 73
ANINT 5.15 TEAYIALAUEIAIUERe “QualifiedASSOBIAION" ..o 73
PANINT 516 SIEAVLBLATDIEIUEDE “ASSOCIAIONCIASS” oo oo 73
AN3d 517 seaziBeATesdautin CAQOregation” ..o 73
AT 5,18 TtazBaAtnsELsiat) {COMPOSIION” oottt e et . 73
NI 519 TUALLBLATDIEIUEIL “RECUISIVE” oo 73

A9 6.1 wamadoulsznalitiasAand lmasinINITUUN1IANIFIATNNNT
a o/ 1 dl
A UTEINAAI T oo 91
AN 9% 6.2 LamdiullsrnautiatAatd laaznINITLLN1IAAN13IATINNT

M N BT 2 oo, 93



A91TUMA59 (5iD) 0

e
AN39T 6.3 uansdIuLlsznavtasnandlanzunIuszLLNISANNsIATaNS
AV ENEVIR B 94
ANIT 6.4 uansdrutlsznavtesnanalaezunIuszunssAnnslATans
AN 4o 95
ANIT 6.5 uansdrutlsznavdesnandlnezunsuszuLnssannslasenng
AVEBENEIR 5o e 9%
ANINT 6.6 uansdIuLlsnavdetAAnElnezINsNIzItNsANNsTATINNg
VBN 61 e oo e 97
AT 6.7 uansdautlsznavdatiaatalnazinanszuLnessanislasenng
PV BN 7 o e e 100
AT 6.8 uansdruLlsznatdesnanalnazunINszILNIssAnnslATIANg
ARV 8. e e e e 102
AN3797 6.9 LAAINITNARBLIAYINGNFBNIBNAANT T 1R AVINAREUR 1o 108
AN34T 6.10 LAAINIINARBLAINYNFIBNTBNARAN NI DYA ANINAGELT 2. 109
AN397 6.11 LAAININARELIAINGNHBILE9ERANN g 11 0A MINAREUR 3. 109
N34T 6.12 LAAINITNARRLIAITNGNFEsTIBsARNI DY A MINAREUR A 110
N34T 6.13 LAAIN1INARELIAYINGNAEdLENEANIg1UudBYA MNNAROLTAS o 111
N34T 6.14 LAAINIINARBLAINGNFENTBNARNI 1T 0 YA AINAGELR 6. oo 112
AN39T 6.15 LAAINNINARBLANINGNFBNTBsARN F1de A AINARELR 7o 113
AN397 6.16 WAAINTINARBLAING BT BIARAN g 1 d0g NINARELT 8. 114
P97 6.17 Lmmm@ﬁwﬁ‘ﬁ%’mnmimMﬂuﬁﬁmuﬁmmﬁgﬂm%’ﬂq%ﬂuum .................... 115
N34T 6.18 Lmmm@ﬁwﬁﬁ”l,é’mnmimmmuﬁqmuuﬂ?ﬁqﬁﬁgm%‘wﬁmm ................. 116
AN37971 6.19 Lmmm@ﬁwﬁﬁﬁmnmimmmuﬁwmumﬁ@mﬁgnm’ém%mm ................... 117
AN3797 6.20 Lmmm@ﬁwﬁ’ﬁiﬁmﬂmmmmuﬁﬁmumquﬁuﬁuﬁﬁgﬂa%ﬁ\mum ......... 118
N34T 6.21 LLZQL'NN@ﬁwﬁrﬁiﬁﬂﬂﬂﬂﬁﬁwmﬁﬂllﬁQ’]@J‘Qﬂﬁ@d@ﬁﬂﬂ’]i%ﬁﬁﬂuaﬂﬁﬂuﬂ@
mﬂﬁmﬁj’mﬂ@ﬁmé‘w .................................................................................. 119
AN39T 1.1 memﬁm;ﬁmifmﬂ@L%ﬁmqmmﬂmmim@umimqﬂﬂgsﬁﬂﬁ T e 126
N34T 0.2 meﬁmgﬂu%sﬂ@L%ﬁmqﬁn@qﬂmmim@umimmﬂg%ﬁ 2 e, 127
NI .3 memﬁmgmtﬁmﬂ@L%m“mqmmmmmim@mm‘mqﬂﬂg%@ﬁ 3 e, 128



A91TUMA59 (5iD) 0

v

dl = 1 a o ¥ A
19NN N4 wanapnngudeyadeinguesnanalaezunsnanngden 4. 129
19NN N5 uaneaANngudeyateingresaanalaazunsnanngden 5. . 130

dl = 1 a o ¥ A
19NN N6 wansapNnguteyadvingresnanalaesunsnanngden 6......ce.es 131
19NN N7 wansapnngudeyadeinguesnanalaezunsnainngden 7. 132
19NN N.8 wansapNnguteyameingresaatalaezunsnanngden 8 ..., 133

dl = ¥ a o ¥ A
19NN .9 wansapNnguteyamvinguesnatalnezunsnanngden 9. e, 134
FN9WN N.10 wansaANngLdeyaEingueAanalnazunsNa NN e 10 . ..., 135
19NN N1 wansapNagdayaminneenanalaazunsianngden 1. ..., 136

A19NN A1 wARAAN IR INANTUE LA 7 209ARNALABTUNTN ocooorrveeees 159



ANFUTUNN

ndsznay Wi
U7 2.1 UAAINTANAUALEVTLFUAZENEDATUARTA ... 6
7171 2.2 wanalagnsnizean s He NETRANNIRTFIUIBTBAENA oo 10
dl o i a o dl % a k7 a o
717 2.3 uansrinatsresnnilenudngngnaiaduannivesgudeyadedng. .. ... 10
717 2.4 UARIFNBENIIBINTHIABLDINTDYATITAG -.vvvvv 10
717 2.5 uwanadautlsznausing < gIUTBRAETNG . coooooovvv 11
LN 3.1 WAAUMWININNTTAR] oottt 16
= @ 4 o 4 a -
717 3.2 wamansaenuuuztuunnisiudeyaneeanUAANAUTaBUARTING . ...c....ccc....... 19
77 3.3 ULAAIN72BNUULANNANAUFUULUAATITETU. ..o 20
717 3.4 uARINITBRNUULAPINANAUSUULUBATITOTUANYA . ccoovvvvv 21
dl v o o a o= a o
717 3.5 uARIN1TEANUULIANAN AN LS UULTIABFTNIAATHTLOTU. ... 21
717 3.6 LAAINNTRBNUUUAINANRUTULURANUAWE oo 22
917 3.7 UAAINITAANULILANNANAUSUULIMANDTITU. ... ooovvooo s 22
717 3.8 ULAAINNTRBNUULAINANABEUUUABNINETU oo 23
9107 3.9 uAAIN1TABNULILIABAR IHAUBATITDHI. .......o..cooooo 24
717 3.10 UAAINITRBNULLAINANAUUULLABFA AT .oooooo oo 24
U7 3.11 wamINI7RaNUULANANAUSULILIFEATALITU. ...t 25
dl < ¥ < T <
717 3.12 wamsagistununisivdeyaresnanalaezunss BN S ENUOA. ..ccooooooooo...... 26
717 4.1 uaRegLULLARNAANIAINANANTLATWNARNIFIUTBY AT e 27
dl = 4 a o dl Ly = o
717 4.2 uansgLuuuresaAnguieyateingnanysniaannisulaaAnisfonand....... 28
dl i'/ = ¥ a o
717 4.3 nsanaestuneunsulasaaalassunsnduamn gudeyadadng ... 28
317 4.4 uanslensniiFudiurninisadnannisonaneduivaiaily
AANNF IR AT TRRUDINTB FIMTBUA oot b 32
717 4.5 uaniAaa lnazunINNNAN B TUARAUATBUABTINA ... 33
P - & v v a g A
719 4.6 lagnsnlileafieein19aF19ANARINNIRTFIUIBITOALENA .ccccccc 34
719 4.7 lagnsalilesieeinsaianananuuIm g uesg iRy AT e 34
717 4.8 laensnlie s iieean1saiNAaNAAINNIATTINULIF TR AUNTS ...oovoovveee 34

219N 4.9 LAAIPAIRIABLUNTNA R WA FTVTUALLNNTDR 1.v oo 35

U



ANFUTUNN (Fia) n

v
dl rd’l’ ¥ 14 aa g a g A
317 4.10 wanslensniiliesduresnisa¥euersdofuaziunoanaeslafnldna . ... 36
dl 6 ﬁ % % aa g
317 4.11 uanslrennsndidiessiuaeanisadeuensiosuaviunoen
ATNNIATIILYBIFILLBYAANT ... 36
dl 6 dal % % aa g
917 4.12 wanslaennsndiliessurasnisa¥eierisiofuasiunoas
ATNNIATIILYBIFILLBHAUNTE oo 37
7117 4.13 wanspanalnazunsNNNAN LT UIILNAATHTOFU ..o 37
317 4.14 lagnsalaasnisutaspanduiusssudwpananuuas o e du
a g A
AVHHIATTIUIBITOFUBNA ... 39
717 4.15 laennsnfaasnisudatas nduiugsend waaiauuuuealadiadi
ATNNIATFINLRIFIULBUAITITADANT ... 40
51I7 4.16 Taensnlarasnnsutlaspanuduiusssnd waanawuwas T4 e du
ANNNIATFIUIBNFIULBYATITAGUNTA oo 40
917 4.17 uansraalnazunsundANdNAUEsEdsAaauLLea T e duAana ...... 41
dl -dld o G| o o o 1
317 4.18 wanspanalnazunsunansnziiua AN LS Iz MINIAR AU
waalnddunaanuenaANdnAusaantily 2 4AAITNANAUS ...l 42
5117 4.19 laennsninasnisaiisarnduiusssrdspanauuuuea lidndunaia
FIVNN AT AUUBNTBPUENA vvvvvcmmsisssssssssssssssssss o e 44

719 4.20 lagnnsniaganisaimpnnduiusuuuuealadiedunanazesgiudeyanid. .. 45
U7 4.21 lgnnsnfresnisaiwpnuduiusuuuuealediedunaavegiudeyaunia .. 45

2119 4.22 uaAIPAR AR LN INN HAURUS T2 UINIARALLILTIAB STW LA A TR AT ........... 46

a

dl g dy ¥ b2 [ v & a o=
910 4.23 VLQEI'Wﬂ?MLU‘ﬂ\W]M?I@\‘m’]ﬁ‘ZQ?’W\‘Iﬂ')’]&lﬁll‘wuﬁLLUU?LV’W@?"HWM”INN”IW?W}M

L1) a9

WAGTBRUBHA e e s i o £ 48
U7 4.24 lagnnsnfidlessuaeanisadmnduiusuuisinefiwesgiudeyannd.. ... 48

1 %
717 4.25 lagnnsniidiessiureanisafpnnduiusuuifinesfinaesgudeyauniia. .. 48

]
aa

317 4.26 uangtluLLAAA B UNTNNRANANAUSULLRLNUOUWT oo 49

u

A - o o o & = =
El:‘]J‘VI 4.27 LL@ﬂQLLrJﬂ']ﬂ?mL‘]_I‘ﬂ\‘][ﬂusllﬂ\‘lﬂ'ﬁ"&ﬁ"]\‘lV’]Q’]Nﬁil'W‘HﬁLL‘LI'LIﬂL‘WHLﬂusﬁ
a e A
mwmmag’mmmiﬂmﬂs\l@ ................................................................................ 50
dl 6 d’l % % o [ a =
:J:‘]J‘Vl 4.28 LL@ﬂ\‘ﬂ")ﬂ'\ﬂﬁ‘mL‘]_I‘ﬂflﬁluﬂl'ﬂ\?ﬂq?’&ﬁ‘qﬁﬂrJ’]N@NWHﬁLLUUﬂL‘WHLﬂusﬁ

mummﬁmmmyu%:}ﬂ@mmﬁ ....................................................................... 50



ANFUTUNN (Fia) !

v
= - P v o & = =
717 4.29 wanslrgneniilioduaeInsaF AN NANTUE LULAW AL
FNNNIATIIUTBITIMTOUAUMTA oo 50
9117 4.30 uansgtluuuAa A lnazuNTNNR A NANRUSULLILAN AT oo 51
dl . dqj ¥ ¥ v o & a o
717 4.31 wanslennsniiliesduaesnisa¥eanuduiusiuuwannsngu
a g a
FINNNIMTTIUTBTBAUBHA ot 52
3117 4.32 uanslrennsalidasiuaeanisaisnudnus LuULeNNTINgY
FINNNIATFIUTEITIIIOHA AN . ...cccccrt s 53
nll c dgl ¥ % a0 O = o
7117 4.33 wanslennsnditieaduaesnisai A NANius UL LaNNTINGY
FNNNIATFITEGILTOUAUNTR ..o 53
917 4.34 uansgtluuuAaalnasun INNRANNANALTULTIABNTWATW ..o 54
5117 4.35 uanslaensadliessiuaean)sai A NANRLS LI AN NG T
a A
FINNNIRTIIUIBTARUBHA . oo crivie it 55
dl o dgl % % [ o & a o
717 4.36 wansliensniileauenisai A NANUs LLL AN TNTH
FNNNIATIIUTBST I DUAANT it 56
3117 4.37 uanslaennsndidessiuaeanisai A NANA LS LU AN NG Fu
FINNNIATFIUTBS G TIIBHAUNTIA ... riiiiinsensnecs s 56
9117 4.38 wansAadlnazunsunEANANRUs L UIARAA IHALDA T TOTU. . ...c.............. 57
5117 4.39 TaennsalilassuaasnisaineaNdunus iU Aaaa s uas o o du
FINNNIRMTTIUTBTBRUBHAR . oo 58
dl b‘dal % v Qs [ 6 a 6 a o
717 4.40 lhennsniilassiuaednisaianduiusuiunead Wduealafiadu
WRIFMARYAANT ... L L e B 58
dl L d’j L% % o o 6 a & 2 o
9117 4.41 lensalidassiuaninigaiwaouduiusiuiiaaad duealomiedu
pRag IRy auNTIa . L e e 59
dl <3 dld v o & J
9117 4.42 wassgiunuenug BuueanaalaazunINNRANNANTUTIEINIAANE
WULHAWEOFATAITTU ..o 59
dl s dgj % v o/ s -8 o o
317 4.43 lhansnlidassiuaninisaiaauduiusuuuiaumefalamdu
FVNNARTFIUVBITBAUBNA . oo 60

5117 4.44 laensalidessuaasnisaisanuduiusuuuiaue ialadu

4 1
ANFIUABHRAWT ..., 60



ANFUTUNN (Fia) !

Wi
77 4.45 Tagnnsniidessiuresnisaiamnduiusuuniauuealadu
PBIFIUTDLAUNTIA ... 61
dl dld v o !
717 4.46 uanspana lnazunINNNANANRUS Iz U gAANE
MLLERA AT, ..o 61
dl rdgll ¥ ¥ v o & = o
717 4.47 Tapnsnlidesvsiuresnisaiiapainduiusuunealadu
FINNNIMTTIUTBTBAUBHA ookt 62
77 4.48 lognsnlilessiuaeenisaiane N dnnusuLuGaa Lo g
FNNNIMTIIMIBITTLLOYAAN . ..cccscrvvrree i 62
717 4.49 laennsnliliesfiulesnisaiuanndniusuus Gea g
FNNNIATIINTDIFVUIBDLAULTA ... 62
7 5.1 nmenresnszuINnisilatpana inezunsuduafN g udey 8 dedng ......... 63
7UN 5.2 Anaesuud lae TN INLAAIARNTALNITNNITNNIUIBLATEIND ..oooooe 64
o AN 0N N 4w
7N 5.3 penlumuslaazinanuansponInmusizng < Nasenieluasesiien
Uszensingnisutlaseduueanaalnezunsuiiuannigiudeyadedng ... .... 65
o 4 Y
7N 5.4 wansganglnezunsngesAsadafidszenAngnisulaInang
1 zun st uaRNIFIUIBHATITA .ooooo oot 67
7N 55 Aaalaazinanaedesesienazansinig ingnisulase fuieanana
1 zun s L IUa AN AIUTBHATITR ccoocrrrrrr s 68
dl = o 9 dl
77 5.6 FAUFIADZUNTHUAAINITNNIUIBINGTET 1 oo 74
dl =l o % dl
917 5.7 TAauFlADzunIHUAAINTTTINIUIBNDTET 2. e 74
4 . o) o
717 5.8 TAUALADZUNTHUAAINATHNNNUIBINGTET B0 b 75
U7 5.9 TLAUT lAaZUNINUARIN ST N INUBINGTT 4. ero o s 75
717 5.10 FAaud lAaUNTNUAANNITNAINIBINGTBT 5.0 76
U7 5.11 TAUFlADTUNTNUARINITINAIUIBINGTEN 6. 76
dl al o v tzll
77 5.12 FAUF lADTUNTHUAAINITNNIUIBINTBT 7. 77
717 5.13 FAUF lADZUNTHUAAINITNNIUTBINGTBT 8. 77
7171 5.14 TAIUF LABZUNTNUAAINITNNIUIBINGTBN ..o 78
U7 5.15 Fpaud laozunTNUAAINITNNIUTBINTBT 10, oo 78

D

717 5.16 TAUF LA TUNTNUAAINIINIUIBINGTEN 11, 79



ANFUTUNN (Fia) n

v
= o 2 o Y v ) Y @ =
717 5.17 dupeunisulasarnidanasiildainngia 11 deluamun
FAIUTBLATITI. e 80
= . | 4 A A >
717 5.18 nseanuuLdusatszaUesATRNe sz NA lENgNMsuLAg
AANA b zN TN RANNFIUTRYATITAG oo 81
31l71 5.19 nseanuuudusalseA AT UAa YA oo 82
717 5.20 nseanuuLdusellsza ud MIL TN AN TN da BRIt FNAMEL
WNN DY ANHFTHUBIARIA ...t 82
9171 5.21 N9eaNULUAWABLSEA A ATUNITUARINARNS ... 83
7171 5.22 nseenuuudinsiatlszadniunisulastuapu gudeyadaing. ... 83
717 5.23 N19ULa9AA AT WA AN F IR ATEITAG . .cccooo v 84
917 5.24 nseanuuulpssaistayadn e NuaaN IF AT ..c.o...co 85
dl v o % & & o ¥ a o
717 6.1 denvunadusensge Wik sszLLN13annsteyalasanisnieluisem. ... 88
917 6.2 uanspaalnazunsuszuLNIsa ANty ATATNNINE TULEEN oo 89
717 6.3 wanagluuuapsngandeyadaingmNuAsgILTaRENA 104
717 6.4 uansgtutuapung utayadeingaINNIns g ud ML udeys
TR URIFIMTBHARNT oot 105
717 6.5 uansgtuuuapsFauleyadingRINNIR§IUE LT TRy aLTaing
WBIFIUTDLAUNTIA ..o 107
U N1 uanIRAIalARZUNINNRANEUTIUARTEA ..o 126

1%

2119 1.2 LAPIABNA LA UNT NN NANE LTI LMY T AL AL LU AR LAVET ... 127

a
o o 5 !

2119 1.3 LAPIAANALABZUNIUN T ANNANRUSIZNINARIA UL LA TR IR, ..o 128

a

219 N.4 LAASAAIE IABZUNINAN A HANNUE T2 UINAAIALLLLA A T T AT UARNA. ... 129

[

=

219 N.5 LAAIARTIA lABLUNINNNANNANAUTITUINARNRLLLTIAR FTN e T 1ag .. 130

2

A A e o & a =
719 Nn.6 LL@@Q@@’]’&1®@$LLﬂ?NVINﬂqu@NWHﬁLLUUﬂLWHL@usﬁ ....................................... 131

=

3N N7 wassgluuumugidnueanadlnazunsundaNdNRLE UL
WENATUIEU oo 132
dl [~3 dld o [
U7 .8 wansgluuumugdnueanadlnazunsunilaNduinsuuy
ABHTNRTU. ... 133

7N n.9 uanspraalnezunINniANANTUSUILARAR INAuaa I TR W. ... 134



ANFUTUNN (Fia) m

v
,:4' d‘d o o & !
717 n.10 wansgluuumupaalaazwnINN R A NANTUS Iz IR AL
LU FATALTTU . oo 135
dl dld o o g !
717 n.11 wassgluuumupanalaezunsn A udniusszuinapaauuy
BBEATATITU. ... 136
31N 9.1 wanszuLNeanuULTAARIATABZUNTH ......oooooce 137
77 2.2 wansgtuuuapungudeyadeingmanansgiudiniugiudeya
a o a g A v a a o
Eeing 09 lanaualnen g I N HENMITTRY oo, 139
77 2.3 wangtuuuapsngiudeyadedingmninninsgdiniugiudeys
a o £ 1
VETAQUBIFILRHARIT oot 140
7N 1.4 wansgtuuughungudeyadeingninninsgiudaniugiuieya
VEATAQUBIFIMLRHAUNTIE oot 141
U7 A1 agUguiin s ude A lIBNTBNUOR oo 142
dl < ¥ <3 T <
917 A2 uassagUstluuunnafiudayatesranalaazunanudndiduuen . ... 142
s 9.1 agdlensninisudasnanalaezunsuiluansisfnansuesannn
10y a TR INNIRTTINTBRUBHA ... 145
s 9.2 agdlensninsudaseaalaezunsuiiuannisiananeeedsAnngu
v a o b i
TRy ATITNR BT VBB BAVUT oo e 147
= - = o =
7171 4.3 agdlensainsudaseanalaezunsuiuarnisiananseedsnnngiu
4 a o ¥ a
Aoy ATITRTUBITIUTBYAUNTR ... 149
917 A1 UAAINENARAUELININ N UUTNABUINIDIUATAIHD ... 1ooveoovva 150
317 2.2 uanwmtinaaduiunsiRenilsdavisaaZ s Ts®ATus oo 152
dl £ o ©° o
7117 2.3 uARINTINAUANEINTUINAZUABNIATABZINTH .. o 153
91N 2.4 UAAIFIBENIARNANYNANARTLATENED ... 153
917 2.5 LAAIUTINARANUFUNIINIBNINEALIBUATBIARIE ..ooooooeoee 154
317 4.6 UAAINTINABANUFTLININFBNTBYAWBTTTAGT. ..o 154
917 2.7 UAAINTINABANUFTLININFANTBYALNODA ..o 155
A o o o = A ~ o
717 2.8 LaRITINAR4IUTUNIINIBNILALREATDIARATNINTBNETLLTDY ...ccooooe 155
9117 2-9 UAAIFIBLNAAIATNYNIIAANNATOIND ... 156
9117 2.10 uARIUENABAMFLINIILYIURLIBEARIMNANNUS ..o 156

4 q



ANFUTUNN (Fia) 0

i
= o , = A
U7 211 UAAIFRBL WAAIANYNINAANATOIHD ..o 157
7171 2.12 UAATEIARAMFURBNTHATIUTBLA oo 157
dl al v a o U a dl v dl A
U7 2.13 uansarnngudeyadeinguesgrudeyaunianlfaniesesdie. ... 158
JUN 1.1 UAANAIBLNNITAIIRABLANINYNFBIUDING oo 165



d
=
=)

UNUN

1.1 anuiluanuazanugrAmaasilym
NITLIUNNINAUIAINIaNEansiLas (Software  engineering) lutlaqriuniianls

wen9ziieuds (Methodology) waziATasHasn o) liwnldiieguaamnazan’ly

P

22NN WU AN AT LT UA UAUNIN TaslanIzatiNatpATasdantnundaelu
o v Y o A A o o 2 o o
nszuaunIIiaWn usugudeyaaziiAresiiadminlda g anarainlunsimun lu
[y H e o
AU UAIUIBHNAN
[ dl 1 o 1 dl = dl o 1 o o o o

wa lunUN A9 nqte a9l aN N1 g8 11N 19871 WA NAZAINANNTLNI TR 1N

Tuszuugudaya@eing (Object-oriented database) Hatuautiasnin anmslsznisniied

Weannann sruugudayadeingdaliungiany wazdelaifinasldeuninin desainnis

[ %

@@mmugm‘*ﬁmﬂ@ﬁmm (Object-oriented database design) ﬁmmsﬁu%mmzﬂqmﬂ

Q

NINNIINTRBNULLLT 1NN ATIANAUS (Relational  database  design) [7] wazlu

49 a

1
v A o a

PuziRLiuHeNNIAENe e NRasimBILeTedNa s | WaldlunsruounisWmuszuy

Tugudeyaasnudauasindsadanlvnyliullianizinisimunnrasioduiuszuy

= =

v a o o o ! d‘ d‘ A aa o % ¥ a o 1%
ﬁs’}uﬂ‘ﬂﬁq\!@L‘ﬁ\i@NWMﬁNWﬂﬂQWI@ﬂWLﬂﬁ“ﬂﬂﬂi‘ﬂﬂi“ﬂﬁ‘zLUﬂUQﬁZ@’]M?U?tUUﬁWH%@H@L°]J\‘]'Jl5]§]1®§ﬂ

1
a o A

o £ dl = o Aﬂld o 1 o 1

W Wdeaninileifreuineuiunaanuddend [7] wazdsliinnswmuingsine - Adoe
Tuntseanuuudiniugudeyaidedng ¥ o 7 luaoaduase ssuugiudeyadedng
annnsneanuulalasnisliranalaezunsu(Class - diagram) a84gL8uuaa(UML-Unified
Modeling Language) B l#uaansn1svinanuiidsz@ansn1munnndniiiesain n1seenuuy
TnanasldpaalaezunanainisnnayszyfennueslasipIg T84dRg 99NDNANNANRUE

1 o v 1 [ zﬂl A di

sendnedrglaandinisasnuiiulngnisldiAseileanu

[

= A a o dl o [ a a . .
wanaanilsznisaatenalAdunimuIAemalulati@edng (Object-oriented

q

&

technology) aziluszuudaiudeyaniaiunsnldlfnassuudnnisgrudeyaideduiug
(RDBMS-Relational Database Management System) LL@zizUUﬁﬂﬂ’]ig”}wﬁ@mﬂ@L%\ﬁmq
(OODBMS-Object Oriented Database Management System) i9@as3aan1saniLdaya

1 v
Winanuanseiuatinusiuladn feluidaasdsz@ansnwluniswmun wvazilsz@nsninlu



2

a a o

nsfiureskenawrdul4] egnslsfinuinssuudanisgiudeyasivayumalulatizeing

q

o 1 (%

¥ KX Y 4 a o % (%4 IS a dl o
mﬁ‘wmwmﬂ@ﬁlugmmmﬂaLmqmqﬂmmmmimimamq VLN@@QN@QH‘H@\?LL@W@ UNNI

pRlun1sulad Audutanlun1IWR LI LaNALATURAzTasag [4]

I ar

1 v
ANMMANAAINA1IEIAAITNLAUDANIN T8I UIENINNTURBUNIFRB NI
gudeyalneldnanalnezunsy uaznisudasdayaainaaalaezunsusnaidliieg lugd
(% v a o A = ¥ a o . .
104 Yayareguteyaiieing viveaanvesguieyaimeing (Object-oriented database
schema) Iage1Aun1uileNu@edng (ODL-Object Definition Language) 184t0/184A

(ODMG-Object Data Management Group) Wadqal¥nszuaunisluniswamngansua sl

v v v
TupeuneInfiuteya ieing TuAeUIaIN1TEBNLIL LAZIUAUABINIIRENUNTEU |

q

]
=<

¥ o dp | 4 o g -8 dl ° Yo =
ANADAAABITUNINTW Seaziduna linsWmuigenfud aruisaiazinlddnauasd
dsz@nsninunau nefauasaiiapsnilissnanalildluniseaingmdeyadeing e

Wauuananduluszungsnasield

1.2 IpguszasATaInIsIat
~ v A S ° o o~
Weaanuuunguarai1sATasieadiniunisulasranalaezunsuduafniaes

Fudeyadieinguuinienaindu

1.3 ABLLAAURINNFINE
1. ngnasinldlunisainsapundviugndeyadaingendaninsgizedlenidu-
alpanisldnnmfienugndeyadaingdunan

2. ngwnaainidlunsaivapundviugudeyadeingainaaialaezunsuas

ansnldldiugudeyameingsieldillAvinguy

Q
a o 1

v
T RUUFULRYAVTNIAR AT (Cache)

L1l 9

- sruugudeyaleinguuiia(Matisse)

o gy

3. deyarindnlulilsunsuazldaanununinasialpazunssuriniBuas ununw

a o

aana lazunsudananaazgniivdeyanarlfluntsulauiuarngmdeyaidaing Inanns

1 8ndiduuan (XML-Extensible Markup Language) ianinisiivdeyanandulunis

a
|

14 = ¥ a o 1 14 A < Y
afafuafniresgudeyadeingseld Inewnnazesnisaiallsunsuiieiudasgaain
panalaazunsnidudndidnuealusitiasannlunuidanen o ninafiudeyadudndids

waaazidayansiasnisidineanalunisairadugiudeyadeing Aiuassiesiinisaiaang

u



3

lunnshsdayaainaanalaazunsunidudndiduuea uaziierdayaludndiduuaass

[ %

naallldlunnsaieanunvesguteysdeingisesnis

q
1 4 14
[ % a v =2

4. PNgniesesanNtzesgIuteyaiieingnaineay ausiuanugniesedde

1
v A

yantdnglddndnunlulisunsuludouaasnanalaszunsulasaniy

5. wnasdeniunaNsiadnisressuLazgnian ifinedasNasanaNgn
v o e‘d‘ Y o ?.'/ | 4 dy v %
posresadnsn ifvintiuuaziudeyaleiuranisaianaalnozunss
v
6. Naunsuazaiannnluglaesdennuwiniuludiuzeanisindniugudeys

dadng §ldavseninadninisainilsunsuliaiielussuugudeyadeinguiazlsziny

a o o

o & Ry > N = %
109 tnanadnsaineuideilineannizesgiudeyaideing tnaanndudayazes
3 ] dl ¥ dl Y a ¥ dl IS a dl 1 o
gudeya dounilaresszuugiudeya Nazldeunadeyamearisneaziduanunnmeii
AINULILIANABI T8t agadt 1T
7. NONMTLedINn9aF1IRana lnazLNINe AENINIFILeNEBHILEAT 1.1
dl A o a c & < 6 o‘ul/ 49{
8. iAveaNeAziuLWBwRefilAEnnaafinadiy 6.0 Tull

¥ 1
9. lunuddetaznageundnanienumstinadnnresgudeyadeingildain

Fanandinty linaaesaiegindeyaitadingiusruugauteya deing Al

- svuugudayaieing Al

q

- svuugudeyaieingunia

q
1
=

Tneniamegeuaziiannigudeyameingnld wreumeauiuaans

q

lpazunsn NaF NN By ATBIHRYITLIAAINT] WASTBARIAT LATINDIAITNANRUTHNG

1 ¥
a9y

paefiudayaresgiideyanainsaurse luazindngsruugiudeyausdazaiin

!
¥ a o =

10. Weasnuaaniresaprn1zesgudeyaiieingnlsainnisulanana

a
] |

lnazunsy aglugtresnnsgiurestenidna aaletiianundinaslllfanazeenaaziin
Y a dl % a ¥ 1 = I~ dl 1
faranaaiiasanszuygaudeyaludensdnusazdssinm asfigduuunis@auiiuansng
Autiaunedon deinluenuidaiagiimueresianaini mulasannzasgudasya i
ag lugtlreann=#uIng U wazaaNIansaldiussuuguteyanisnasdnls tnely
nuidatlazlinaaedldiuszuugnudeyadanisdn 2 ssuudsnaadnesiu iesianas
- | o ealy v = > N e -
Whaunaudnadninifanapunzesgudeyaniuninsgiueedlenidna wazapuiie
a ¥ % A 1 o ¥ =
stlasannnszuugudeyanienisfndniimnnuansneiunnteeiiesln
11. FBNIMARLLAMNYNFaRIN uazATetan ifaNsansaaaas s Tnensg
o erdl ¥ dl IS a dl k2 o o nI/
HaANEN IFaniATesiiauaziansangi ldlunisudaailunaninegaingnaidaaednig

AFNanRNNNgNATINeanNIILAazd Ut AR ANDINsaNaANIATUiwEe Il e



4

dde. P o

mnng vl uazillethgarndaesnisa¥anniiltillaielussuugudeyaideding
LAIMTIRABLAT TRAATA UEVTLAE INTEA ANANRUS N19AUNE AR HATUAINY
= A 1 ] v dl k74 o
deuldlunanalaezunsuvield dounisnsaseuaiingnsesesngildaznsasayiu
o s ¥ a o a w A dl 1% ¥ dl
mmsgudmiugudeyadeingrediendnadn ngnisuasildasudauniuuinsgiunle

a o

a @ v A 1
Alauan1uun 19vizaly

1.4 sslagunaindnazlasy
1. ldwsesianaznginuEindesliniseanuuuwasa¥19aANIgI TN 1R RW
svuuguieyaiaedmg
2. meldauanansas il ideuludgsialiveaiensdnelunisainegiudeya
ENGEII Y]
! 2 £2 vl o = ¥ ¥ a o é’
3. dugsnuaznszsuliinieimug uaziinisligiudeyadeinguinay

o G|

4. dagsnlinnsimuananadndulsamatulagdeingdullifisuazazaanuin
o X
NG

5. anAvNeNenlunlsulastenivuanufeInssensinfituguieyalusyuy

Y
NABANNIT

1.5 38n15ALHUNNSIAE
o dl e d dd e o : @
1. AnwnnNiATasNedy o MngadednunisulasuunnnuLsIg o iluaaun1es
gudeyaideingnannsadaivlugudeyadeing l§
=K =K ¥ a o ' aid o a L's
2. Anwdeszuugudeyadeinglszsiansng g nlludaqiiu iasiizduuy

TAT98519 WATNIFNNNL

»

3. ﬂﬂ‘]:f’]ﬁﬂﬂ’ﬁ’ﬂ‘ﬂﬂLL‘Ll‘Ll ﬂgmmeﬁ LL@:Z?’WEI@‘ZL%EIW?]I’N | ?I@QLLNHJWW%L@GNLL@Z\]ELH

d4au189AnNA lnazuNTN

4. ﬁﬂﬁﬁﬁﬂﬂ’}?ﬂ@ﬂuﬂ‘u ﬂ{]LﬂmGVT LL@S?WH@SL%&I@E]IW\‘I T ANNIATITUTSL L

1%

gudeyaiteing

q

AL LATaRNUULLATAINANALWRIUN

o dl A ai ¥ o a L
WWHWL@?@QN@VII@VI"IWW’JLﬂ?’]z‘MLL@Z@@ﬂLL‘U‘U

I

naaaLwazliuilgaeseaiian lEWmuIuaY

~

8. a7luan1aSuuATdDIauaLLY

9. AANITIENIUINENTNLS



[t
=
=b.
[N}

a aov a a £y
V]q‘ﬂgu@gx‘l']uqqgﬂl,ﬂﬁlqmﬂﬂ

2.1 naujnineadag

nsaFrenglunisudasaingduusmiaiugngduuumile Anduednsdansesende

Ny uTangsng 7 lunissesfunisaiieng v o watussiuluenwidaatiuitldendy

dd‘ dl 1 dl a c % o A
NOBININEIUBN waltlunszuaun1siAgasii LL@U&‘J‘W\‘]ﬂQ ANU

211 WIAALLLANA8dTeIRg (Object-oriented model concept) [2] [10]

q

Tm5(Object) gnileanAdLansLas (Attribute) waziungsan (Method) Tawansnas

wansanuzeeing detinseandunisnssiinuansngAnssnaesing luaniussng < Ing

q

1
o ] [ % A 1% o |

NiadnguiazingileagnaZnsauazdrisngz1dng (OID-Object Identifier) aailupAngzy)

9 a q

1 v
szaninin T mgiuluanfu(Unique) lussn ﬁmqiu?zuuqzﬁwqﬁﬂﬁuLL@zLL@m?ﬁqﬁmm

q

Qe o

o ] o 1 g I o =

waazdngFnail wivandng e SngAnssanazuevitomuieniu iwGendndudngatin

Q

]
=S

e delassa¥enesingiasmiennuisuensiofiaziunsen asnistianlngeadng
% a = % A 1 = 1
109imgainReaiulugleeinaia (Class) wWeaLaiouuwiuuLy (Template) ¥FauuLIL

UVBIVAY Lmzﬁﬂm“mqmmﬂmmqLﬂuﬁummuﬁ (Instance) 229AANATY LAZAAIAAINTD

A o - o/ o -dl 2 tﬂl o Y Aa dld o Ql a
AUNBAANEDLL(Inherit) m@qmL@ﬁﬂmmmmwﬂmwaﬂmﬂmﬂmm‘lwwm NETUSLNNLAN
a = ai 1 o 1 I8 = dl
anAaaRNGEEnAaangnanenaadneuzhldgulasaana (Super class) uazEanAaan
SUNN9EENeARN HRLTHI9T AUAAIA (Subclass) NNaLNandnEasziia il I And Ny

dl a [~ olz v 1 a
Manzadiazipnuiiluinlddasasndpy

[

21.2  WuIAATTULUNNIAANITg UudRY Al TedRg (Object-oriented  database

q

management system concept) [2]

|

sruunsdanisgudeyaideingussuunisdnnisgiudeyaninisineuusdin

Q U

wuuanaeadingutelunisdniiudeya lnasruugiuteyasinatnaziiennants

1
[ %

TuieI199ANAINITIANZAs TR IRt AtuaNTRTeIN1sALNandN Uz eIing 11

dog wszwgiszuunisdanisgudeyadeing lduuudnasaudeinglunisnalasaaing
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faya ”ﬂﬁuﬁﬂwm:ﬁmﬂ@lmwumﬁmmaﬂmﬁmaL%ﬁmqi%u aztlsznaulidaadngsing o
palasea¥efiansld nswlasea¥isresaanaluszuugudeyaideingazizandianun
ns(Schema Graph) daifieldafunnanuda g la lugudeyaazianuduiugiu

ANNAANINIINAS

213 pangleazwnsy [1][7108]

Tunsimussuume s TdnnRimu il sunsuazinisldnuinguesnana
WAzHNIIAFINANHANTUSITNINARIEUTAIAGIMAN1IL 111 NNsAUNeAAANITRTI89AATA

o = o

. v 0 = @ oA A g y = =
AOTULUN9A51UL LR A AL IR ummmLﬂu@mqmmmmmmim@zLmﬂmmem

q

AT NaLAINAIIINNANIEYNI1AAA lAR LN

[ %

AnilsrasdAnasnisaieanalaazunn iveudnsielasaaiereasscuudulsenay
lusnepang aumasing uazANduRUSIsndeAaNdaL Usznayldsng
ARTA(Class) AaLUUAAaNTeddRnusazataluszuy Tnaluudazaaia
tsznavluldiog 3 dau oA
A
1. TRAAE
aa e‘dl % a ¥ XK dl aa &
2. naviatndmelsznanlidqsaiinuednisidnne Fanaviatag Uszinnaad
aa aa & = A
WAYI3LAR LALLAVTLNFNE IUARIAATH 213 nnAf
wavisiiafinea (Single-valued attributes) Wuuavistinsnatindaya
[~ a v d” 1 £%
mﬂmﬂmummuﬂaLmuwugmvnu Integer,Boolean,Short,Byte vl4F
LAZLANIUIALULNARWANTLIRA (Multi-valued attributes) W1wanatiag
aa a 2 [ 1 a 2 dg/ | .
mmumm@sﬂamﬂ‘LuLﬂuﬂ@mmwmmsﬂaLmuwugm \T% Array List
Bag ua¥ Set \lipiu

3. doudrufumunaandalsznavll e adauaan i1 NNGan

R

a

TALNNEAANITNNADT UszinnARgeAL

Tnagisnuansgtluaspanduazdavilsznanliaei

CAR %ﬂﬂ@’]’&
-numberOfCar :integer wavisiiag
-direction:Direction
+driveSpeed(speed:integer,direction:Direction) LNGDA

d‘ o aa 6
gﬂ‘Vl 2.1 NNINNUALAYITHA LAY AR LUAANE



.
Bumaiina(interface) lunisasunenguasaunsani Mszyneusnisiiaualne

[ %

nR9AANAuTNAaIATle

a

% aaa . o dl ] 2 o o & =KX o dl 3| 2
NaRNATA (Multiplicity) NUAAZAIULRIANNANAUS azuananeanuauull s
< ¥ o

o 4 o 1w ' o = 4 dl o 1 ] y KX A
m@mmqiumuuummmqmeﬂu@ﬂmuum FAIRLNLTU “1° ‘ViﬁJ’]ﬁlﬁ’J’]ﬂJﬂ\iNi@ 1 /9

W “0..17 MNNEAINNINR LS 0 vida 1 fin 1fludu

6

Aaadleas  (Qualifier) Lﬂul,l,@m?ﬁqﬁu%mjmmLLﬂw?ﬁqrfTﬁﬁmeL@ﬁﬁqm
Fangnnaylddnadennadenlaaiussdnanata 2 aananduiugiy Wievitosedu
ANANARSLUULealtTedl  Aeninddy wazienntindu IngAnNduRusees ARAR NG
wafANNNRa T ANNANRUSITuAead WA Lag laTadi(Qualified association) WFBIALAR
Tafediu(Weak association) fapnuduiusneaa nduealadiadis azsnlilna

ANNNANRUSLLLARAA AP NINTTU LazAaad INALANNTINTY Fasl

ANNANNUTIZUTIN9AAI4A(Relationships) Wunnsesune e NANAuS sz
QI 1 dl 1 [ & = % [ % o dll
89709579 7] Tnenluuaazguuuaasnndunusarinisaiednyanenllunisie

ANNUANLNUANFANNTUADILFAA S ANNANAUS azilsznausas

1 ANANNRSLUULed lIEeEY . (Association  relationship) S
ANHANNUSNABLNENSTRNFR I NINNIRN IaIARaNINTUdRgIR9EN

AaNAUTaNa N30 ARa Y (Interact) Awle

2 ANHANNUTLULLe ATt UAAN A

—

Association class relationship)

1
¥

Wuauduiusuuurile  AduRdaNANdNRUSITudeAaNE 2

AANEAZHAANA LTI E01049 INHALNN I A NANRLEI 7

=

3 ANANRUSULLTIAe FTnLe & ladLadii(Recursive association
L . Lﬁl o/ o & a o Il
relationship) 1fugtiuunileraspnduiusuuunealafiody  agly

stlununeaautlspaalANNANT LS T U 199 LLeY

4 AMNANAUSULLAMWLAWT  (Dependency  relationship) 1w
[ o a‘d‘ dl = a a 49{ 1o A d!
ANANTUETIAA NI AN TRLAE N ANIINTLE LN AR AT
1 = o o é/ 1o o dl dl 1
MuAANE A FAnudniusiuuauuniuiuaang B Weilaauudasanly

AANA A Az liaana B anisilasuulagsnldsng



8
ANANAUSLULLeNnaING  (Aggregation  relationship)  Lu
ANNANAUSULY  “Usznaudae  (Has-a)”  InsazflAandmandnana
S e . d v o A v o e X
dwasnlunininnlsenaullfedeasiidnndt  Auduiusating
Wunsaifdmaaspnuduiusuuunealafiody  Inagnnsounansls
v o [ & a o dld U dl [~ AI dl 1 1
prANANNUsuLLLaA T adun N a1 s uniuReaasnluningn

udmasnauudeant ulilss

AMNANAUSLULUAANINGTR  (Composition  relationship) vl

ANANTLS UM AN AN s U ILBN TN WAAZUARNDY

[ %

| 2 Qi o QI dg{ o [ a o a
AuTiuAIrasndARUEY A uduA LS LU L AR N TWET Rawn

TunindiaglintiidanisineeiunigasauaznIinanadnganndd

q

%

ANNILAA I FoEI AN NANNUS UL A lnE Ladun N an s nuLTly

= = @ A A = =
awew wandndudwasnuadanyuiy

ANNANNUTHULARAR I Aued laT e g (Qualified association

. o 5| % [ dl dld aa o A 1 a
relationship) sfluaNdNiugsLiuunilanluensdasiseanguueduans
TnsnAa9LanItafAfsInanaz lda19aan1adan leeiussninemang 2

AANRTANNUEAY  WuleyiatnfaaduA NANN LS LULLe A lad Lt

AN INTTULALLANNTLNT

pNFNNUTULLLAWeSA Al ds  (Generalization relationship)  ww
ANANTUENETLNEANNANAUS sz i lefaanauardunana 0
Tinana lnn1sdunesnniantimaunn lfeaanesdndumouduiusiuy

“Wluatianileuea (1s-a-kind-of)”

NN usLULFaalalsdu  (Realization. .relationship)  luAang
Tnazunsnagldarudniusatatiluntsssyanudunugsenang
fBuwmasivaiupana Tnedumefinaazsvyiuunsenfilaue  LazAATA

agldi3nenunsey 3 udume finlaiiu
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2.1.4  wmsgudmingudeyaieing (Object-oriented database  standard
concept)[10]
nswmLnmansefluszduang o IdneunsgiuAaaiuseniuafoing 4 dhan

MHarunadaalinisnasuiiuldasedssuunazazaansaniswauigansmi g luns

o Gll P

AmurszuulaenisldsruugudeyadedngAldddinaueinasiuninsgruduiy

a o 1 = o

gudayadeding e Ineninsgiudainanaldgnianeaunnieduuduuugosli

u q
]

nseanuuuinaaiugudeyadeingdgtuuundulliuiisnaseaiulaeluiaqiulsl

L1l

be =

nsaiuNnsgudmiugudeyadeinguelanidnatedn leaEnA-2 (ODMG-2) unily

[ % [ {

nmsgudmiugudeyadieing Ainanaasteznaulldos

q

1. wuudiaeaddng Huwuudiasadessineednisesuiadautlsznay
g

5197 2e9dmgTelssnaulsog AnaniR wnsen A NANTWETR9IRY

q

2. puadienanueEieing (Object specification language) Usznavlilgag
N HeN@edng (ODL-Object Definition  Language) tun1saunnsgiuit idegune g
TAseaFrapoudunud wazanenies19 10999 tHuniwdenivnun(Specification

dl |é’ (- 1 d} o P2 1
language) Tneifiliauetfun 1 lisunss (Programming language) eazinltianeuiilu
agi1aun tneietienneatendidsingualdaivannivesgnudeyadeingazainim
o = dl Y o 1 o -dl Y o 1 a 7|
Wenapnnn ldseanaaldinnisd@eslasdaiuniwnllsunsuusazatia b du n1=1a197

= o [ 3 & dl = 1 dl & . a a o
TNAANAD ANANAAN T9Fand1n191TanTeN (Binding) N danuidsingazilsznelyl

A

Arennsiienudiulssnausiag o 1093ng A8

9.

4
- 148Aa4 (class name)

- nsdumenresduAanaaIngLlasaana (sandn extends

1
= %

- TereanguaesinnignaineainAana sandl extent

a
- Agvian

8

- WAYISU9A

- WHNoem

ANTHANNUGTZUINARNE

Tnansairanisiienndngazilaensni(Syntax) Asgiin 2.2
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class className extends superclassName
( extent extentName keys keyName)
{ attribute <attributeType> attributeName;

relationship <relationType> relationName
inverse <inverseSpec>;

.r.1.1ethod_definitions;

A - a a o A e
gﬂ‘w 2.2 LL@@QiQﬂqﬂ?mmﬂﬂﬂquuﬂ’]NLﬁqqmqmqmmqmﬁﬁquﬂ@\ﬁﬂﬁL@N"‘V

Class MovieStar (extent MovieStars key ssn )
{
attribute string name;
attribute string ssn;
attribute date birthdate;
short age();
attribute struct address {String street, String city } address;

1
=

gﬂﬁ 2.3 LAPNFARENNARINEI U NI R 1t ﬂ@?’NLﬂuﬂﬁﬂ’]%@ﬂﬁﬁumﬂN@L’NQMﬂ

a o

3. m‘tr’]@@‘]_m’nﬁmﬂmmﬁm (OQL-Object Query Language)

q

9 a o nd‘ A v 9 QII o [~3
neaaUnINdeyadedng iWuninltlunnsdududeyangnamnulu

k2

sruugudeyadeingialinisidfedagani lidae atuayugtuuuniuninsgiuzedle

al

[ %

AansuzuleuiuANgaun 1NTelAsea¥19(SQL-Structure  Query  Language)

49
a g a
ALANA

(> s I

% o c 4 d‘d 26 ¥
?N’]N’]?ﬂ?N?”I\‘iN@@Wﬁ‘ﬂ‘ﬂ\‘i“ﬂ‘ﬂﬂ@‘l’lﬁdﬂ’l’]NsﬁUGﬁﬂuﬂ\‘Iﬂ’mﬁJ’mIMﬂ?’m{]LﬂuNﬂ@Wﬂ@WﬁJ li;r]fﬂ

U q

¥
o =

Fraanis 6 Iﬂﬂ@ﬂEM”ﬂ@ﬂﬂWEW@ﬂUﬂWNmﬂN@L°]] ﬁ] JU

3] d v o/ a v
- dunennlnairesiuniaeLnINmeinNgie

= pRp ] = e A o A o
- Lﬂuﬂqﬁf]mm bbLITTLEN VLA SN AITN E ﬂﬁﬂquﬂﬂﬂ]uﬁ‘ﬂ@\jsﬂ'ﬂﬂﬂm FANNITAUNN

- anmnldnnmaeuandeyadeding dunimidsunswsia e

q

A

o/ fdl b2 A U U v ) [ %3 2%
Haansn liannisdufulaenienlunsdududeyadeing arunsnling
anglugluusaessnanig (List) 1@n(Set) ALRENT (Atomic value) 18

fnaeiang i s unINdayaTeing Tunisaumideyaniiva lusyiiy

o

1 a [ % ¥ dli/ ¥ A dl ¥ dl [
gmmmﬂmmqmq Iﬂﬂﬂﬂﬁﬂ@‘ﬂﬁ]@\‘iﬂ’]?ﬂu‘ﬁ’]ﬂ‘ﬂ“ﬁ‘ﬂ?.l’ﬂﬁﬂuu“ll‘ﬂﬂ‘].l’]uﬁ’]ﬁ"ﬂ/]‘ﬂﬂ@\‘iﬁ’ﬂﬂ

a

namnEnILAg amnsalauluglueanimaeunindeyaidadng lHfan

Select MovieStar.name , MovieStar.address.street
From MovieStar
Where MovieStar.address.city = “bangkok” ;

‘]Jﬁ 2.4 LL@mm@mwmmmmumm@mmqm
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4, @ﬁmﬁ@uﬁ@uﬂ@L%\‘lfhqu(Object—oriented database schema)

[ %

anNngudeyadeing azedunaiedautsznausing 1eeingdndngnielu

q

gudayatlsznevlufeuevidoduaziumsenelstine uavasuneauduiusssndnadng

q

WHAT TN Tnedeyaniivluannngudeyadeingaunsnedunadoutsznaulfifegy
sioliil
Q/ Class name information

Attribute informationq\

> Relationship information

Method information

e L | N\

771 2.5 uanddautsznavsing o lugudeyadeing

dl I a P2 a o < ¥ ] dl o [
ANz 4.1 aznud lwaAunresgudesaidaingaziiudeyatlsvinnsne Aandu
' 1% 17 A
AANTASNGIUTRYA AR
@ v P = o | [ P =
- MaiLdeyaTanaid (Class's name information) 1senaunas TAARNA LUARNT
FudeyadeinguazmaszidanesnalaisiiNmNwiarszinnaesgudeys

- mavivdeyauerisdos Attribute information) tsznausdag Tauwavzdas Uszian

1
c 1A

YAILAVIFUA ANENAULIDILAYIFHNE IeaZlAeANNIANAILA VT LS AN ILAAL LI INNUD
v
FAUTANA
a9 a
® v i . [ dll

- nMaiudeyalnaan (Method information) Usznaunag Tavedmngan Uszunm
doyarasansnuud Taenfpwus_dszinndeyasedn1sAuaAIndl MuavRLARNIRENTa
Wngen ANLAaTUsTINNIedgIuleya

- nmaiudayanuduius - (Relationship.-information) isznausasfianaiadn

v
o o/ 6 o o o Aa o A

1 v 1
Auiugiupanatie) JaANaTATeIAANA  NaRNATRLIAANENANRUEIUAANATW ] Te

o 'y

UNLI29AANE  TaUNUINTeNAAEANiusiuAAIati ] Feunumuudeaunduues

ARNA TAAANATAIANNANNUS UL LSIAUNAL
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22  uddERENTas
2.2.1 Aneninudides ‘msudasgudeyameduiusidugudeyaidaing (4]
°Lu3v1mﬁwu§faﬁuﬁ1é’ﬁﬁmu@Lﬂ?’;mﬁfaLL@:ﬁﬁﬂ’1@ﬁ‘l%ﬁlﬁfamﬂ“luﬂml,ﬂmgm%’mg@
luszuudanisgudeyadsduiusidugiuieyaluscuudanisgudeyaidedng duds
dupeunisiseeenidy 4 Tuneu Ae

= ° V- S, o X o = -
1. PATHNLLLANABNLTIIARLAIAU Tudumnauiidun1amsauaatallasuana-

a o o

7195197 Wlunnsudasannanaeluszuugaudeyadduiusidugudeyadeing Tnanas
afradunanaiuuinenluduneuilaziansanadiasn (Candidate  keys) WazAguan
(Foreign  key) HadWSludunaullAaLULA 8991 T9dmgLasdu(Initial - object-oriented

model)

1%

2. dfuuuudneeadedng (Refine  object-oriented model)  ludumauiiazin

qQ

o a o dlgl ¥ d‘ 4 s 2 dg o Y o
LL‘].I‘].I@’]@’PNL“T]\?’J[?]QLU@\?E]HVI1@N']1.|?UIMLM3J’]Z@NLL@Z@%HT@E@’]ﬂH‘H@Nﬂ@@’]ﬂLL‘LI‘LI@W@‘IN

4

f03a1Tamsane (Logical data model) tazdiayaainnauiynsudeya (Data dictionary) N1l

a - ~ A = o Ny v A
{INNITI Lﬂ?qguﬁ‘zu‘]_liﬁﬁwqq?m’]ﬂ@q@'ﬂ’&’]ﬂq?ﬂﬁ‘qmLﬂuﬂ@’]@L@ﬂQﬂuLLﬂ AUNTARIANN

Anenueialil (Generalization class) 45719Aa0471A89R1LAY (Association class) Ineiandel

6

= o S v o co o : o eall v ° a o A,

Afuan AANguaaIAAANNANANTILSTITUNGN HaANSTIAAD LULANARUTTRg TN
o 1% ij/ dl

nsUFuUARTun 1

3. Mvuammsan iuesIa61e] Aldanduneni 2

4. meaiegudeyauaziirdeyaii

annsAnEnudiaanIvesgudeyanaenld llusruugudeyaidaing POET

]
¥ a o = %

1 = 3 2/ 1 = o P2 dg/d
‘ﬂEI’NL@HQVIWIVVLN@’]NW?GLTJ?EIULVIEULL@ZQ mimwmm@mmmmqw AAINN1TLL a9

49 al
¥ = dl o o o o 'S o s &
AN InuIntetinesln iWaninasdnlnaandaudninausinisdnaansiuas (Software
metrics) WAZNNTEBNULLAAIANIAAZHNTILaRInBeFlmezunss (ER  diagram-Entity
Relationship diagram) mﬂ\‘lizuugﬂuﬁ@uﬂ@ﬁqﬁuﬁuﬁr ﬁ@u‘ﬁ%ﬁﬂLm%mﬂm@ummﬁuj pU
b= $ a 13 =3 o v a v o/ 1 a [ % 1 al A |
wlailugudeyaideing asialiindeasdadnaenslnezunsuisnanainmantmsng o
Lﬁm‘wam’@mwé’@qmﬂmmm%Qi:uugwwﬁmﬂ@L%\‘]fj“mqu%isi wargununisdaunen
o 1 o I = a a = A I
mgpine) Mnetellss@nsnnineanasizae b4
a dl U a a rd‘ d’jd ZJ/ ¥ 4‘
wuaAnn i nIneinusisesiinsduneuaainisilasdayaanuuun WL

TugaAdarenisaiiegiudeyansesnisteainnsaiiwusanilddenansllairadu

q

o—

Tupenresnisulatranalnezunsuiuapungudeyadaingsaly
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2.2.2 9398384 “A knowledge base object-oriented database schema
generator” [7]
TueideeuilfuiEuaniIseenuULLAZN1IN1NTeLATasNe KERO Nt ld 14
TunnsaFannivegudeyaidaing Inaaresiia KERO azulasaindenslaezunsuiiy
apunresgudeyadeinglaaliiiauengresnisudasieyasinataliluannizes
gudayaidadng uaznisutiezileuds (Methodology) Nldluniseenuuuuaznisinlyld
a A A ' . LA
NUANTRdLATasia KERO utiaaniilu 3 dowlvgy) o) Ae
1.nN91d U1 Inaznsal(Entity relationship diagram representation) A418130
ihgenflaezunsuil lldanssuaunisulasifughnnresgudeyaideing o
2.miﬁf1LmuﬂmﬁmmmixuuyuiﬂsﬂﬂL%Qﬁmq(Object—oriented database schema
. | -lij o nI/ = ¥ a o
representation) ludauilavinauagtiuyinesialiaesapnnzesgudeyaideing
o 'S a [~ = ¥
3.methianenginaiaganisutlasainaenslaezunanluiluanniresszuugude-

a o

yalmeing(Translation rule from entity relationship diagram to object-oriented database

q

. % a 1 =
schema representahon)fvnzmwﬂgmmma?LLiJmmn@mﬂm@ummiﬂLﬂummmmm@zuu

Frudeyaiteing

a o =

a all v dg/d add‘ & dl
LLuQﬂﬂVﬂﬂfﬂ’]ﬂ\‘l’]uQ 1A ﬁ‘zLUHUQﬁV]lﬂuﬂ’]ﬁ‘@@ﬂLL‘]_I‘]_ILL@%ﬂW?ﬂﬁﬁﬂqﬂlﬂ@’mﬂ{]LW@

inldafradwaresiiondszgneingnseenis Gesanisntiiuuaann lasanaallairady
al add‘ & di ] v [~1 dl A dl
suillendsn i luniseenuuy uaznastszgndainngietillaiaduaresiienulasnana
Tnezunsuflushungaudeyadisingsialy
2.2.3 Inenilwusizad “niseenuuungnisulase isnueadinaudlaazunsudu

AAIAINIEIA19" [3]

luinefnuseiull HdngiszasAineaanuuungnisudasgiduieadinoud
Tnazunsnifugaridsnimana iveainisningldszansd i luntsa¥aaresiiadmiv
nsudasgenuaatimoud lnazunsuiugnAads nwranansiell nseanuuuazizuainnig
<3 % dl [~3 = ¥ K
aanuuLgidnuanmiupaie ldlunnaulasgiduueadinoudlaezunsd witaseanuuy
ngnisulasgdnneadinaud lnazunsuidugaaidinimnanen 8 ng Ae WwEngad miunig

wlaspanalaezunsnaesunsenigduueaiinoud lnazinsnatung wengadimiunisus

AUt IA1gad uiunNNsFanunsean i Neuly uazn1suAni AN gad uFunng

v ° o v

¥
Amuaan liiudauls wihgad miunistinuuan s wingadmiunisa¥ednglus

U
o

IWFNgAIMFLUNIFENINNEeATRIT R NN B UAILATINAN AR MTLIN1TFENINNS A AYRIFY

o

MR
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a d‘ ¥ a a raal’d 14 ] = ¢
LL‘L&'J@®W1®@WﬂﬂﬁuQWHﬁuwuﬁuﬂﬂgﬂLLUU%@QﬂW?@?’\\‘m{]LL‘LI‘].II'?’]’\\?“'I [INDLAQLD
1@@3LLﬂ?NLLZ\]?.ZQ‘]JLLUUﬂ@Qﬂ’]?LﬁU“ﬁ@Nﬂ@@’m%Lﬂqusﬁﬂlﬂﬂum?ﬂLﬁ‘ﬂLLﬂ@\iLﬂu’gﬁﬁ’]ﬁ\‘m’]‘]ﬂ’W’]
dl a dl Y o 1 o o‘dll 4
9 Tnefannuuaranlddenanaaiunsninlldszendinaaiangnisudasaanalaezunsu

flu ahungudeyadeingsiel s

2.2.4. 91139817849 “An extended NIAM conceptual schema model for object
Database” [13]

TuanuRdaeiuilfingueluLaIaedd AN LI AR (Conceptual schema model)

1
k4

Miauegluuuuariassadidnanedeya (Data) wazAudnius (Relation) Taenngld

U

stlununsdiawanuungain luswddaaiuunlsduauaueanes ENIAM Sailunilaly
UULRNABIAANITILUAAA WA IAtNauafAatiN9aLNuN N1 ENIAM wazdqullsznau
1 o 1 1 dl v o a =) o/ o "
e Inenisinauedantszneudiee Adsnglu ENIAM uarlAasuleneANNANRUS

syndnedaulszneusing 289 ENIAM  uazlidaiauestuuureanisutlasainsa ENIAM

[ % |

mnmw%ﬂuﬂmmimumm LL@?.ZVLBST?:L’]L’F]’]N@ﬁWﬁ@’]ﬂﬂ’]ﬁ‘LLﬂ@ﬁﬁiéjﬁﬂﬂﬁ'ﬂﬁJ’]LLﬂ@\iLﬂu
a ¥ a o a 1 v a o 1
arunre9guteyaTadinginadinisutateslugUaesguteyaiieing

a all ¥ a a rdll zd ZI/ Y dl
LL‘WN’]ﬂV]VLﬂWWﬂQV]EI’WuWMﬁLﬁ‘ﬂ\‘iuﬂ@ﬂu[ﬂﬂuﬁl@\‘lﬂ’}ﬁ‘LLﬂ@\W@Nﬂ@“’Q’WﬂLLNuﬂ’]WLLUUMu\‘]

dugardeaednisaiiegiudayansesnisgsanisoiiwwsdnitddenansldairadu

kTl

Tunauresnisulatranalnezunsuifluafnngaudeyaimeingsiely

a o

2.2.59uU938 “XML rule base source code generator for UML case tool” [5]
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<association ComponentID="" SourcePos=" " SourcelD=" " SourceType=" " DestID=" "
DestType=""X1=""Y1="" Xstart=""Ystart=""X2=""Y2=""RolA=" " RolB=" " MultiA=" "
MultiB=" " XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" "

ymultiB=" " ></association>
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<associationclass ComponentID=" " SourcePos=" " SourcelD=" " SourceType=" "
DestID=" " DestType="" X1=""Y1="" Xstart="" Ystart=""X2=""Y2="" RolA=" " RolB="
"MultiA=" " MultiB=" " XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=""

YmultiA=" " ymultiB=" " ></associationclass>
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<recursiveassociation ComponentID="" SourcePos=" " SourcelD=" " SourceType=" "
DestID=" " DestType=""X1=""Y1="" Xstart="" Ystart="" X2="" Y2="" RolA=" " RolB="
" MultiA=" " MultiB=" " XrolA=" " XrolB=" " XmultiA="_" XmultiB=" " YrolA=" " YrolB=" "

YmultiA=" " ymultiB=""" ></recursiveassociation >
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<dependency ComponentlD="" SourcePos=" " SourcelD=" " SourceType=""
DeStID:" n DeStType:" n X/I :ll n Y1 :Il n XStart:" n Ystar_t:" n X2:|l n Y2:ll n >

</dependency >
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<aggregation ComponentID="" SourcePos=" " SourcelD=" " SourceType=" " DestID="
n DeStType:" n X1 :ll n Y/I :II n Xstar_t:ll n YStart:" n X2:ll n Y2:ll n ROlA:" n RolB:ll n MultiA:II
"MultiB=" " XrolA=" " XrolB=" " XmultiA=" " XmultiB=""" YrolA=" "YrolB=" " YmultiA=" "

ymultiB=" " ></aggregation>
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<composition ComponentID="" SourcePos=" " SourcelD=" " SourceType=" " DestID="
n DeStType:" n X1 :ll n Y1 :ll n Xstart:" " Ystart:" n X2:ll n Y2:ll n ROlA:" n RolB:ll n MUltiA:"
"MultiB=" " XrolA=" " XrolB=""XmultiA=" " XmultiB="" YrolA=" "YrolB=" " YmultiA=""

ymultiB=" " ></composition>
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<qualifiedassociation ComponentID="" SourcePos=" " SourcelD=" " SourceType="
DestID=" " DestType="" X1=""Y1="" Xstart="" Ystart=""X2=""Y2="" RolA=" " RolB="
"MultiA=" " MultiB=" " XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=""

YmultiA=" "ymultiB=" " ></qualifiedassociation >
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:ll n DeStType:“ b X/] :Il n Y1 :ll " Xstart:ll n Ystart:ll " X2:II n Y2:|I n XStOp:" " Ystop:" n >

</generalization>
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o

angtununisifiudayaineaniuauduiugsendeanaLLUNNIA UNanANIANITR

b

serangmandatinialu uin < generalization > </generalization > isznavliladayan
v <3 o -lg’
ARNLALAYY

1 ComponentID szydayaineniusianesnnudNiuissninenang

2 SourcelD Destld $21sWAUBIAAAAUNIG LAZINATDIAANALAIEN

3 SourceType sxjilszinnaasdnaneninafiunig

a

1%

4 X1 Y1 X2 Y2 3yUAMUAUNENAY WazRAIugainauesdyanend

5 DestType szytssinnaasdrydnsaimagaemis

9) ANANNUSHU LIS aA baLTT

<realization ComponentID="" SourcePos="" SourcelD =" " SourceType=" " Destld =""
DeStType:" 13 X1 :Il n Y1 :II n Xstart:" n YStart:" n X2:ll " Y2:II n Xstop:" n Ystop:ll n >

</realization >

d‘ v o & = o
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anngluuunsiiudayainsaiuasduius iy Fas laaduagnielu win

. . . - ¥ v ¢ﬂl U [~3 % z
<realization > </ realization > Usznaulilsredanansasiiisail

a

1 ComponentID sz1da3ainenriuaiateaIANANNUE sz 19AATE
2 SourcelD Destld 721sWAUBIARIARUNIG LATINRVDIARALAIEN

3 SourceType ziilszinnaeddnydnsninagfiunig

L)

1%

4 X1 Y1 X2 Y2 3rUAIUMIEHA tasRumigavingaasdnyansnd

5 DestType szytlssinnaasdrydnsnineglaianis
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3.4 agUstuuunsinudayarasnardlaazunsiluandiauues

[ %

[~ 7 < ¢ & = da’
aglgluuuniaifivdeyaseseanalaazunsnludndiduwesigUuinssil

<oodb_schema>
<class>
<attribute></attribute>
<method></method>
</ class >
<relationship></relationship>

</oodb_schema >

9117 3.12 uapsagilsdutiunsiiudeyasasaaralaazunsuludnd fuues

[

Lﬁﬂﬂa"mg fuanendluglanuaanaialaezunay  aufiudayanialudndifuues
Tnazainadayasing < 19U AANA LaYiFles lNgan ANANTUEFN Jsendnanang nnely
ufin <oodb_schema></oodb_schema> axtiadnidluudin auiunisiivudeya PNt
dayarina 7 vesdnyanmniazgniiunfe i win 6 jﬁ\i‘ﬁ

panAazgniuNeluwin <class></class> Tneiaginelsiuiin <oodb_schema>
</oodb_schema>

Bumefinaasgniunieluuin <interface> </ interface > Tnzagnealduiin
<oodb_schema></oodb_schema>

wavi3dassing o azgninunieluuin - <attribute></attribute>  tneiegnelAuiin
<class> </class>

wWngennee] avgalAunnglunin. <method></method>  Tazagnielfuin
<class> </class>

AINANTUTIEMINARIgasgNLALNe lWLAN <relationship> </relationship> Tat
‘ﬂ@:ﬂ’migﬂmﬁﬂ <oodb_schema> </oodb_schema>
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class A{
wanadas
LNNDRA

}

class B{
wanstog
WNER

}

A

ANNANNUTTZTWINAAIZVRIAAIR A

ANNANNUETTUINARIZTBIAANE B
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class A{
wanstas
LUNERA
ANNANNUSIEUINARIATBIAANE A
}

class B{
WayI3Laa
WHNERA

ANNHNANNUGIZNINARIZIRIAAE B

dl = & a o dl Ly 2 o
gﬂ‘V] 4.2 LL('N@QgﬂLLUUﬂ@Q@ﬂNWﬁWHﬁI@H@L‘TN’Jﬂq%@mﬂmﬁ‘m@qﬂﬂ’]ﬂm@ﬁ@ﬂll’][ﬁ]’)ﬂ@’]\‘i
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dauil 1 nsaiangnisutlasranalaezunsuiduafnisanaisdmiuaiaduanan
gmﬁm&@@ﬁmqimmm%‘wLﬂuﬂgﬁqiﬂ (General rules) Inelsiszyaiinesgiudeya T
duilazaiinedumeumeadangmeudas Tngldtuenlasnnsnfresnsaireesusiaz
gudayannedunaudazebuianinsnresguteyaunu

! dl % = o o o v
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a ¥ 6 ul/ dl v 49{ ] v 6 o/
apunguteyadeinglaanistszensainngialdnairsauunludonusnidnyseyneiiy

49 au q
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k1l 9

Sk &2

G
1. nsafungnisutaspaialaesunsduapnisnansdmivairaduannn
gudayadeingninsansganuealenidua
2. nsafungnisudatnaialnezunsuiduannisnaisdmivairaduanun
Futeyaiieinguesgudayanii
3. meadengnisutlasaanalaszunssiduaanifdonaedminairaiuanun

a o ¥

ﬁﬁuﬁﬁ‘ﬂN@LﬁN mmmﬂmm@ummﬁa

PR ° = A v = =
AANAN1IALUNNIsitaseaniily 3 netliuasansesnisnazilsaunaugluuy
a ¥ a o dl 1 = a dJ dl a
apnngudeyadeing A lunsaznsml WAZMANABNUTZNIIUTHENAINAAN YR

9 a o -dl 1 = = 1 o

gudayadeingnldluudaznstiaziinanunnsiuainnisidlas

AnawnAIna1adeaifiansafngnisutasaanalaazunsuiduanun
sanaedniafraiiuafnngudeyadeingeendu 3 nail Tnansalusnazifunisaing

= P ale A w f o o =

ngnisutlasapsngudeyameingiiluiuuuuninggiu dowan 2 netidnllasiduamun
gudeyadeinguesgrudeysldlunnanasdire . goudeyariid  uazgiudeyauniia

dsznavludaangauau 11 4 e

oy o a - o = o o o 9 @ -
ﬂ{]?l@m 1 ﬂgﬂq?LLﬂ@\‘]ﬂ@q@LL@x@uLm@?LW@Lﬂu@ﬂﬂqmrlﬂ@qﬂ@’]u?umﬁq\‘]Lﬂu@ﬂlﬂ

a o

gﬁuﬁﬂgmmqm (Rules1 -Rule for transform class and interface to intermediate schema

q

of object-oriented database schema)

12 dl aa g [ a % o [ % =
nouan 2 ﬂ{]ﬂ’]ﬁ‘LLﬂ@ﬂLL‘ﬂ‘V]ﬁ“LI’WILL@%L&I‘V]ﬁ‘ﬂ@Lﬂumﬂﬂqﬁl')ﬂ@ﬁﬂ@ﬁﬁﬁ‘ﬂﬂi”mL‘ﬂu@ﬂ&ﬁ

a o

ﬁf]u%@sﬂm‘mma(RuleSZ- Rule for transform attributes and method to intermediate

q

schema of object-oriented database schema)
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ﬂ{]’ﬁ‘ﬂ‘ﬁl 3 nonisulaspanduiugszudeaanauuuuealsfieduiuanunfonais
z%qm*um”‘wLﬂumﬁmgm%@sﬂ@ﬁﬁmq (Rules3- Rule for transform associations without
attributes relationship to intermediate schema of object-oriented database schema)

ﬂ{]“ﬁ@‘ﬁl 4 ngnisutlatannuduiusssndeaatauuuueslndiaduaaiaiduannn
ﬁqnquﬁm%m?wLﬂumﬁmgmﬁmﬂm?ﬂﬁmq (Rules4 - Rule for transform associations
class relationship to intermediate schema of object-oriented database schema)

ﬂ{]“ﬁﬂﬁ 5 ngnsutlaspnduiugszndneeanauutine fnuealadieduduanun
sanandniuairaiuafnigaudeyaidadng (Ruless -Rule for transform  recursive
associations relationship to intermediate schema of object-oriented database schema)

npdef 6 ngnasudasnanaduiuszzudneaauufinuaudiduafunsanans
z%mﬁ*um’éwLﬂu@ﬁmgmﬁmmﬁﬁmq (Rules6 -Rule for transform dependency
relationship to intermediate schema of object-oriented database schema)

ﬂ{ﬁf’ﬂﬁl 7 npnasulasmninduiugszndeaaaduiusuuuuannanduduaang
sanansduiuaFratluahnngndeyaiieing(Rules? -Rule for transform aggregation
relationship to intermediate schema of object-oriented database schema)

ﬂgﬁ@‘ﬁ' 8 ngn1sulasmanudniugazudnraanuuneninddfuiuaanisfanany
dmFuafruuannigrudeyaidedng (Rulesd -Rule  for  transform  composition
relationship to intermediate schema of object-oriented database schema)

ﬂg‘*ﬂ’@ﬁ' 9 ngnasutlasarrndniuiszudisaarauuunead iiduaaledioduiuy
apANsInadmiuainaiuapngiudeyaidedng(Rulesd -Rule for transform qualified
association relationship to intermediate schema of object-oriented database schema)

ﬂgﬁ@‘ﬁ 10 ngnasutamanduiugszndnaaasuuawiefaladuduannn
fanandmitairaduarungimdeyaiieing(Rules10 -Rule fortransform generalization
relationship.to intermediate schema of object-oriented database schema)

npfied 11 npnasuLlasAndaitdezudnsaataunySaalamduduaduisanans
ﬁﬁﬂ?ﬂ@%’wLﬂu@ﬁmﬁgﬁuﬁﬂsﬂ@L%ﬂ’fmq(RuleST1 -Rule for transform realization relationship

to intermediate schema of object-oriented database schema)
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mﬁmﬁmﬁ@g@L%Q'quﬁlumuﬁﬁﬂ%uﬁm?Tﬂiqmmaﬂugﬂmem%mmnﬁjLﬁumw (BNF-
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vasdydnenfivsnglungazeiinglumedl 4.1
13 4.1 wamsAnamnstesdydnEaidlungnisulasgiuuesranalaezin

Hluapungudayameing

o

Auanmnd AINUNIEIANATYAN DL

<NON-TERMINAL> <> Hugnmiuunnazasdyansniifuueumeifiueg
( non-terminal symbols) andudneaiiumeiiuea
(terminal symbols) tneidiama xagnielupzannng <>

AT HURLINA TN

]
o o

uapannsgnivuaLilu (s defined as") Inedryanunina)

9 = o 1% o rdl 1 A 2
GmﬂmmmiamuumLﬂuam@ﬂwmmgmmﬂim

| LAANANINTNIEINTD ("or")

symbols uansdansoiifhume fAuealnaunudanasnueaae
[] LAANFARaNTIENNNInasiAenvise lrilAenA14(0..1)
<e0> udAaLEadng
{1} 1%LL@mﬁmﬁﬂwmimmm?ﬁﬁ%ﬁ(o..n)

o

4R nsaan1s i iiulaensainiduimasives

<NON_TERMINALLS ~| \Tugasnisitewseiugedydneaiiduusumesiives

<NON-TERMINALZ> | G901 2 qim dnfumaantsasaziluasionnugniiasseqdann

o o rdl | A dld ¥ a dll
<NON=TERMINALyaye> HAANRATUAN LN WuRaNATNURANNNI9A1NEITAR/NARNS

&

Taazinsy IPtfafataslaANTaUaIAAIA LUNERA Laviatas
ANNAAZ A uNTH1UNT NON-TERMINAL e MNNEIDNNNT

UHTN NON-TERMINAL NNTR NAME

CLASSNAMEcwsssuave | Yuapadrydnumniiflumesfiven nedayaiildunandaya

meluranalnezunsuinefiiesazudnsderasnand
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TANINUALLBIAUARINITATING
Ao | v =
nsiniaa1anInndn 1 pananialuraialaezunsy azulaspanannaaid iiaia
nau antuninaa1anlsngiaudniuiszndnanana azulasnrnduiugssudng
ARNARBAINAAIAFY ] Nuagiaiauda Tnaasiuduiugssudepananiulatavszyde

paralTne lianisni ldudaaduamunnanysallignsiassiely uanadagn 4.1- 4.2

TaensniGusureinisaFarnisonand mivaiaiuapun gudeyadaingues

¥ A o

719 3 §1udaNaRFaTl

49 Y

<RULESCHEMA-00DB> 2 := {<INTERFACEDEFyaye>}{<CLASSDEFyae>}{<RELAT IONSHIPyae>}
<RELATIONSHIPyaue>: = {<RELATIONSHIP-Hyaye>}{<RELATIONSHIP-Dyaye>}
<RELATIONSHIP-Hyaye>: :=[<GENERAL IZAT10N>] [<REALIZAT10N>]

<RELATIONSHIP-LISTye> ::= relationship CLASSNAMEyae |
relationship <COLLECTION-TYPE><CLASSNAMEyaue>
<RELATIONSHIP-FLAGyayg> - 2=CLASSNAMEnaye -

<RELAT IONSHIP-Dyuye>: :=<ASSOCIATION> | <ASSOCIATIONCLASS> |
<RECURSIVEASSOCIATION> | <DEPENDENCY> |
<AGGREGATION> | <COMPOSITION> |
<QUAL IF IEDASSOCIAT ION>

U7 4.4 uapslaenneniBusiuresnisaisannsanadmiuaiaiuapungiudeyaid

AR 3 udeya

o a o

AresunelaenInisaNeInIaiaRNngutayaEing X 4l
1. <RULESCHEMA-00DB>  A¥@81N818aeenaesann1ine luasilsenaylylsae
dayaazlating 1wy Aaa (<CLASSDEFyaye> ) BULADTINA (<INTERFACEDEFaye>)
ANNNANNUTTZWINAAE (SRELAT FONSH I Pyaye>)
2. <CLASSDEFyue> A¥BTLNEIUAZIBLATDIANIGAS
3. <INTERFACEDEFyuc> A28 8LNE5 8 AR ATE4B1LAD TN S
4. <RELATIONSH IPyuye> @:@%mmmmL%ﬂmmmﬁuﬁuﬁiwdwﬂmmmwm"]
i
- <ASSOCIATION> @FUNEANNANANNUSLULLeE rTatuAana
- <AGGREGATION> 23LN8AIMNANNANAUSLLILLANNTINGW

o

PILAZIBEAFN 7] 2BINGS 11 Jafall
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41 ngaan 1 agnsuldasparauazdauipasindildudanininanesdivsudsailu
AANNFIUTDYAL TR
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ClassnameUML InterfacenameUML
AttributeUML
MethodUML MethodUML

o

717 4.5 uanspanalpazunanniansnsilunaauazaumnasing
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1unaunisulasnadlaazunsalvagdlugduunaasafnsinarsdrusuasiatlu

ARANIFIUTRYALTITAN

1. 3apaalunatalaazunsu(ClassnameUML) azgnuilasiiudanaialu apun

o

sana1eduniuairaiuaanngiudeyaiteing (CLASSNAMEwe) tReNTssTyANszy I

(% [ %

ARIA TOAAA AINANEAILTIBTLILANHILEINNIFNTBIAATA 11 TaTiLNgNae9ingNgn

o

q
% a rd' =2 ' o dl o Y o :l/ a A o
ATWANNAAA (EXTENTOFCLASSM) AENITLONIRTI AR f;mmﬂmmquuj guA NI8RI

331J377) (KEYOFCLASSyue) WAZATRY 7| ANTHATe9g ndoya
Tadunafiialunaialnozunsu(interfacenameUML) azgnuilasiiuia
aumefilaluarusanandiniuainuiduafnn g1udes aimeing (INTERFACENAME ) Tnt)
o dl 1 [ =) 6 dl a 6
nssryAnszydIiuaumesivg Jeaumnesing
2. uansdafpng o aatalnezunsu (AtributeUML)azgnai1afluuaniiasflu
apnFanandmivaiaily ahsngaudeyadeding (ATTRIBUTEw:>)
3. winsansne luaaialaezunsd(methoduML)azgnairadummsenluannn

sana g mivairaiu aAng ey aEang(<METHOD we>)
18NS aiNIgAS1NAANIAINANAINTUAU T UFANIFIUT A NALTIIAD
9 u q

1. lagnnsalreanisaiannisianasdmivafrailuannngudeyadeingmnin
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<INTERFACEDEFyaye > ::= interface INTERFACENAMEyaue
{<METHODyawe>}
«y
<CLASSDEFyave> : :=<CLASSHEADERyawe>
{<CLASSBODY\ae>}
<CLASSHEADERyae> ::= class CLASSNAMEyaue

(extent EXTENTOFCLASSyme [Key <KEY-LISTyae>1)
<KEY-LISTyme> ::= <TYPE> KEYOFCLASSwume [{,<TYPE> KEYOFCLASSuae}]

<CLASSBODYyaye>: - ={<ATTRIBUTEyme>}
{<METHODaye>}

= B, % N e
gﬂ‘V] 4.6 1QEWH?MLU@Qmumﬂ\iﬂ’]?m’]\‘lﬂmmMWNNWM?g’]um@QTﬂﬂLm\lfﬂ

2. laenmizasnisaiisapnnsanadiniuaiaailuaanigaudeyadeingues

Fudeyanid
<INTERFACEDEFyye > ::= interface INTERFACENAMEyue
{<METHODyave>}
ey

<CLASSDEFyave> : :=<CLASSHEADERyaye>

{<CLASSBODY\ave>}
<CLASSHEADERyae> ::= class Package.CLASSNAMEyaye
<KEY-LISTyae> ::= KEYOFCLASSse as %<TYPE> [{,KEYOFCLASSyue as %<TYPE>}]

<CLASSBODYNAME> - ={<ATTR | BUTENAME>}
{<METHODyave>}

7171 4.7 laensaliliesuaean1sai NAANARINNIATT UL ulBya A

3. lensafresnisa¥waruidanansdmivairaiuapungudeyaiieingues

Fudeyauniia

<INTERFACEDEFyne > ::= interface INTERFACENAMEyae

{<METHODyaue>}

[1h &1

<CLASSDEFyaye> : :=<CLASSHEADERyawe>

{<CLASSBODYyaue>}
<CLASSHEADERyaye> ::= interface CLASSNAMEyae
<KEY-LISTyae> ::= <TYPE> KEYOFCLASSyae [{,<TYPE> KEYOFCLASSuae}]

<CLASSBODYNAME> - :{<ATTR | BUTENAME>}
{<METHODyave>}

7171 4.8 laennsnliliessiuresnisaieaanan unnsgIueeg ey auuia
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AANNFIUTDYALTIIRY
stluuurasnadlnazunsy

ClassnameUML

VisibilityAttr attNameUML:attrType [ =initialVal]

VisibilityMeth methNameUML ([argType argName])

returnType
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protected  (lugudayaideingazluiinisldsuaesdani) nsssypEusizaauwaniios
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- AttNameUML Tuaaialaazunsuazgnudaailugeusyiston lwanunsonans
dmiuaiaiuapnngnudeyaadng (ATTR IBUTENAME we)

- AttrTypelunanalaazunsuazgnudaciiu dszinmaasianidas luaanifonans

%

dmFuaiiniu apugoudeyadeinglnauwdaiuienidaings virananiioduuudan
WaYiIsL (<TYPE>)
' v N o o o
3. wnsenne lueanalaezunsnazgnairaiumnsenluapuifanaedniv
aFauduapnngdeyadeinglngniainatnessydnduumsen uavtlszinndayanis
AUAINALTRNNTEA 815TIUEFNG 7 1eamnsen Ussinndeyazesensnuiusiaes  wms
¥ =K 1 a o 1 173 ] g a o g
an nMadndsreannsan(lugiudeyadeingazliinisldinuaesdouil) nsulaiinad
- MethNameUML luaanalnazunsuazgnuilasiu 3eaevunsonluaaunsanans

dwiuafraiu arngudeyaiiadng (METHODNAME e )
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- ArgTypelupanalaazunsuazgnuilaaiu dszinndeyazesansguusdluaann
sanandviuaianiu arngudeyaidaing(<Types)

- ArgNamelunanalaazunsuazgnuilavfuiaanspuusluaanisonansdiniy

% | a ¥ a o

AR NS APNIFIUUDYALTIVAE) (ARGUMENTNAME yaye)
lagnnsaimsasegAnsanasdmsuasrailugfnngudayaideing

1. lagnnsalreanisaiapnisianasdmivairailuapnngudeyadeingmni

a g a
NWM?ﬁqu%@QTﬂﬂbﬂN@

<METHODyaye> ::=<TYPE> METHODNAMEyaye ([<ARGUMENT-LIST>])
<ARGUMENT-LIST> :-:= <TYPE> ARGUMENTNAMEyaye[{,<TYPE> ARGUMENTNAMEyave}]
<TYPE>::= <PRIMITIVE>]<NON-PRIMITIVE>

<PRIMITIVE>::= String | Date | Integer | Char | Short
<NON-PRIMITIVE>: := <STRUCT>]<COLLECT ION> | <CLASSyae>

<STRUCT> ::= STRUCTNAME

<COLLECTION> ::= <COLLECTION-TYPE>*<" <PRIMITIVE> *“>" |
<COLLECTION-TYPE>*< <NON-PRIMITIVE> *“>”

<COLLECTION-TYPE> ::= set | bag] list
<CLASSNAME > :=CLASSNAMEM

<ATTRIBUTEyae> ::= attribute <TYPE> ATTRIBUTENAMEyue;
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<METHODyaye> ::=<TYPE> METHODNAMEyave ([<ARGUMENT-LIST>])

<ARGUMENT-LIST> : :=ARGUMENTNAMEnane as %<TYPE>[{,ARGUMENTNAMEyae as %<TYPE> }]

<TYPE>::= <PRIMITIVE>]<NON-PRIMITIVE>

<PRIMITIVE>::= String | Date | Integer | Char | Short
<NON-PRIMITIVE>: := <STRUCT> ] <COLLECT ION>| <CLASSyave>
<STRUCT> ::= STRUCTNAME

<COLLECTION> ::= <COLLECTION-TYPE>*“<” <PRIMITIVE> *“>” |
<COLLECTION-TYPE>*<> <NON-PRIMITIVE> *“>”

<COLLECTION-TYPE> ::= set | bag] list
<CLASSyaye >: :=CLASSNAMEave

<ATTRIBUTE\pe> ::= property  ATTRIBUTENAMEyse as %<TYPE> ;

T %
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<METHODyaye> ::= mt_method"CREATE METHOD METHODNAMEyaue
([<ARGUMENT-LIST>]) T
RETURNS <TYPE> FOR CLASSNAMEyave
BEGIN -
DECLARE METHODNAMEynaye <TYPE>;
RETURN METHODNAMEnave ;
END;'; o

<ARGUMENT-LIST> :-:= <TYPE> ARGUMENTNAMEyaue[{,<TYPE> ARGUMENTNAMEyave}]
<TYPE>::= <PRIMITIVE>]|<NON-PRIMITIVE>

<PRIMITIVE>::= String | Date | Integer | Char | Short
<NON-PRIMITIVE>: = <STRUCT>|<COLLECT ION> | <CLASSyae>

<STRUCT> ::= STRUCTNAME

<COLLECTION> ::= <COLLECTION-TYPE>*“<" <PRIMITIVE> *“>" |
<COLLECTION-TYPE>*<>> <NON-PRIMITIVE> *“>”

<COLLECTION-TYPE> ::= set | bag] list
<CLASSNAME > :=CLASSNAMEM

<ATTRIBUTEywe> ::= attribute <TYPE> ATTRIBUTENAMEyue:
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siluuvraspaalaazunss

ClassnameUML1

VisibilityAttr attNameUML:attrType [ =initialVal]

VisibilityMeth methNameUML ([argType argName]) :returnType

multiplicity2T01 RoleName2Tod |~ I, ANNANAUTITNINAAE
" "_’ ) o/
. S WU e A L Lo 4
multlpI|C|ty1T02 RoleName1T02 ,//
ClassnameUML?2

VisibilityAttr attNameUML:attrType [ =initialVal]

VisibilityMeth methNameUML ([argType argName]) :returnType

[ %
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mngﬂ‘ﬁl 4.13 panalaezunsulszneudasdaulsynausiil

1 AaN4a ClassnameUML1uazAaNa ClassnameUML2 duiudriviuuuaalatiadu

2 EuANANTUSITUdN9AaNa 2 AAIEAZ Ty UNUTN(Roles) WAy NARANWATHA
(multiplicity) mﬂgﬂﬁ' 4.13 LEUPNNANAUTAUN UM IBIUFaTAANEAD RoleName1T02 Ay
{uunuInaespana ClassnameUML1 fidfanan4 ClassnameUML2 m;_uiﬁllmmm
ClassnameUML2 &y RoleName2T01 aziflulmu1vuedaang ClassnameUML2 ‘ﬁlflﬁi‘ﬂ
AAA ClassnameUML1 atjilipang ClassnameUML1 wazilsznanlidng Safindds s
fupana ClassnameUMLY — iflu multiplicity2To1  waz daAnadds  negdunana
ClassnameUML2 il multiplicity1T02
ﬁgum'aummﬂmﬂam'lm'azunsu"lﬁ'@g”lugﬂLmummaﬁmﬁ’qnmaﬁw%’uﬂ%’wLfﬂu
AANNFIUTRYAL TN

ANANRUT Iz Ud AR AL LAl e UAE Y NATIS o

1. a319ANduiig189Aaa ClassnameUMLT wazAan4 ClassnameUML2
deluamunsanasdimiuaiadu aPN"9114493A1TATAY AB <ASSOCIATION-CLASS1> HAY
<ASSOCIATION-CLASS2> 10 EiN138519An 1 AN UT 289 A4 ClassnameUMLT T iRuA"T

o

72 ANANAUSIEUINAAIA 1T relationship  WWAY svyTana1andNAusiuAaIA
ClassnameUML1 %@uwmmmmmm ClassnameUML1 AfamaNa ClassnameUML2 GR)
TunilAa RoleName1T02 A NHUszyANANN UG UNALI89ARE ClassnameUML1 Tt

o dl =3 o [ '8 v o b2 d‘ d‘
N133LYAINITYINAINANAUTULUEDUNAL AINFE TBAAIA ClassnameUML2 WALTa
UNUNEAUNAUIR9AAE ClassnameUML2 TunidauniintesAnana ClassnameUML2 #1
o o Y o 2 -
UFAAAANA ClassnameUML1 T4l uN1Ae RoleName2T01 WAZATNA2ETIEALA e ALNNLAN
5197 mNwsazsvinnaesganiaya

2. #5190 NANNUSUAIARIA ClassnameUML2 TUANBUZLAITUN1F4514
ANNHNANNUTUBIAANE ClassnameUML

ag1nnsulagnanaiy 2 Aana HAnHL AN

NAaa ClassnameUML 1

- RoleName1T02 lupanalaazunsnargnudlaaiy unuinzesaaialuamun

sananadniuaFrauiu arngudeyalmadng (RELATIONSHIPNAVME ssi-2 )

- RoleName2T01 Tupanalaazunsuazgnudasduunumuuudeunduaesnanaly

apnsanadmiuaiaiu arn g udeya eI (RELATIONSHIPNAME Ass-1)
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- ClassnameUML2 Tupanalpazunsuazgnuilaslu Tapaasesaauduiusiuy

doundvluannismnandmivainaty aAungiudeyaiieing (CLASSNAME sz 1)

- multiplicity1702 Tuaanalaazunsuazgnuilaaiu dafnadnaesnas Tuaann

sananediviuaiiaiu arn g udeyaiadng(MULTIPLICITYc s )

'
a % [

- multiplicity2T01 lupanalaszunsuazgnudaciu Safnadnsesaaanduiusiv
panaluapnIfInadniuaF1aiu arn g ey AT IR (MULTIPLICITYasss )

ﬁmma ClassnameUML2

- RoleName2T01 luaanalaszunsuazgnuilaailu uniinaesaaaluanun

sanandniua¥iaiu aAnagudeyaiTaing (RELATIONSHIPNAME s> 1)

- RoleName 1702 lupanalaezunsnazgnudaduunumuuudeaundurasnanaly

anNFanadmiuaitly ahnng 1WA T (RELATIONSHI PNAME  assy o)

- ClassnameUML1 lupana lnezunsnazgnulaaily Tanaasesaanuduiusuuy

daunduluahunsanaidnuiuaiiniy dAN1FIudey ARG (CLASSNAME Ass: o)
- multiplicity2T01 Tuaanalnazunsuazgnulauily Sannatasasaaia luamun
sanandiniuairaiu apngIudaya T IRg (MULTIPLICITY s 1)
aaa [ % o 6 o/

- multiplicity1T02 lupanalaezunanazgnuilanily Saanagarespaanduiugiu

AANE ILAANFINANAMTLAF @Fﬁmgm%’mﬂm%ﬁmq(MULnPL|C|TYCLA331_2)
L4 % = % Q (% [ @ = % [ %
lagnnsaimsasearnAna g U HUaRANIFIUTa YA TR0

1. henmizesnisaivaanisanadinivainaiuspungiudeyadeingnin
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<ASSOCIATION> ::= <ASSOCIATION-CLASS1><ASSOCIATION-CLASS2>

<ASSOCIAT ION-CLASS1>: : =CLASSNAME i ass1-2-
<RELATIONSHIP-LISTciass2-1> ~ RELATIONSHIPNAME i assi-2
inverse CLASSNAMEc asso-1- - (RELAT IONSHIPNAMEiasso-1 ;

<ASSOCIATION-CLASS2 >: : =CLASSNAME i assz-1°
<RELATIONSHIP-LISTciassi>> RELATIONSHIPNAMEc asso-1
inverse CLASSNAMEciassi-o-: RELATIONSHIPNAMEGiass12;
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<ASSOCIATION> ::= <ASSOCIATION-CLASS1><ASSOCIATION-CLASS2>

<ASSOCIATION-CLASS1>: : =CLASSNAME¢| ass1-2:
<RELATIONSHIP-LIST¢ ass2-1> RELATIONSHIPNAMEc ass1-2 @S CLASSNAMEc ass2-1
[Cardinality= MULTIPLICITY¢iass1-2 ,inverse RELATIONSHIPNAMEciasso-1] :

<ASSOCIATION-CLASS2 >: :=CLASSNAME¢| ass2-1:
<RELATIONSHIP-LIST¢ ass1-2> RELATIONSHIPNAMEc asso-1 @S CLASSNAMEc; assi-2
[Cardinality= MULTIPLICITYciass2-1 s inverse RELATIONSHIPNAMEcassi-2]

717 4.15 lgnnsnfresnisutaspnduiuissndnananauunuealadioduninnineg
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3. lagnnsafresnisaieannasanansdaniuaiaiuarungaudeyadeingues
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<ASSOCIATION> ::= <ASSOCIATION-CLASS1><ASSOCIATION-CLASS2>

<ASSOCIATION-CLASS1>: : =CLASSNAME¢| ass1-2-
<RELATIONSHIP-LISTiass2-1> RELATIONSHIPNAMEc ass1-2 [MULTIPLICITY ¢ ass1-21
inverse CLASSNAMEc assz-1: = RELATIONSHIPNAMEc ass2-1

<ASSOCIATION-CLASS2 >: :=CLASSNAMEc| ass2-1-
<RELATIONSHIP-LISTc ass1-2> RELATIONSHIPNAME ass2-1 [IMULTIPLICITY ¢ ass2-11
inverse CLASSNAMEciassi-2:: RELATIONSHIPNAMEciass1-25
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ClassnameUMLA1 ClassnameUML2
VisibilityAttr attNameUML:attrType/ - —rr:u_\tiplicwtyZTOW mu\tipﬁc-wt;ﬁbz ~ VisibilityAttr attNameUML:attrType
[ =initialVal] [ =initialVal]

\ RoleName2T01 : RoleName1T02 7
VisibilityMeth methNameUML ([argType

VisibilityMeth methNameUML([éFegpe

argName]) rreturnType | TTo----

17 éFgName]) returnType
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ClassnameUML3 WU e A LT et

VisibilityAttr attNameUML:attrType

[ =initialVal]

VisibilityMeth methNameUML([argType

argName]) :returnType
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ClassnameUML1

VisibilityAttr attNameUML:attrType

[ =initialVal]

VisibilityMeth methNameUML ([argType

araNamel) :returnTvpe

ClassnameUML2

VisibilityAttr attNameUML:attrType

[ =initialVal]

VisibilityMeth methNameUML([argType

argNamel) :returnType
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Multiplicity3T01 RoleName3T01 RoleName3T02 Multipliciy3T02

ClassnameUML3

VisibilityAttr attNameUML:attrType

RoleName1T03 [ =initialVal] RoleName2T03

Multiplicity1T03 VisibilityMeth methNameUML([argType
Multiplicity2T03

argName]) :returnType
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1. Aan4 ClassnameUML1 azAan@ ClassnameUML2
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1. #579A AN UT 92 1119ARNA ClassnameUMLT 4azAana ClassnameUML3
WATATNANNANAUTIENI19AAT4 ClassnameUML2 Uazpana ClassnameUML3

1
a

Tnanisafreaauduiusaednang ClassnameUMLT 19 LN ALY

o & o

ARTNANAUSIZNTINNAAE T2y TRAAANANRNUSAUARNA ClassnameUML1 Taainnuua 1

dludnaesnana svyTiaunumassnaia ClassnameUMLT NdsiaAa4a ClassnameUML3

o v
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%uwmmé’@uﬂﬁmmﬂmm ClassnameUML3 Iuﬁﬁ%QUVIUﬂVIﬂﬂﬁm@ﬁm ClassnameUML3
fisanana ClassnameUML1 34lufitAe RoleName3T01 uazmudatseaziaanifiuiia
A 7] AuWAazLTinIesguleya

2. A5 19ANNANAUTI89AANE ClassnameUML2 waz ClassnameUML3 Tuansoue
AEIAUNNTa5 19 NANAUSIRIAANE ClassnameUML1

'ﬁlﬂmzﬁ ClassnameUML2 Lag ClassnameUML1

- RoleName1T03 Tuaanalaezunsuazgnutlasiiuunuinassnaialuaaun

sanaedmiuairaduannn §udesaiTadng (RELAT10NSHIPNAVE ss1-o)

- RoleName2T03 luaaialnazunsuazgnutlasiuunuinaesnaialuaaun

sanandiniuairaiuarnng1ndeys 19 mg (RELAT IONSHIPNAME  ass2-5 )

- RoleName3T01 Uaz RoleName3T02 lupanalnazunsuazgnudasiduumunm
¥ [ = o o [ % | = ¥ a o
WLLERUNALIAIAANA LUAANIFINANAUTLATILT mmmgmmwmmmq

(RELATIONSHIPNAMEg_Ass3_1 b RELATIONSHIPNAMEc) ass3-2 )

- ClassnameUML3 Tupanalaazunssazgnudlaniy Janaaresaanuduiusiuy

daunduluannifanateduiuaiindn anN1g1udeyaiTIT6 e (CLASSNAME Assa1 4AY

CLASSNAME( asss-2)

- multiplicity1T03 wag multiplicity2T03 lupanalaazunsuazgnuilasiilu Safnas

o

129A814 TuaANIAINaeduitai1udu aru g uteyaidaTng (MULTIPLICITY se s

q

LAY MULTIPLICITY oL asso-s )

o

- multiplicity3T01 uaz multiplicity3T02 luaanalaazunsuazgnuilaily Jafnad

[ %

a Ao o so P o o o v ) = o o
W]J@\‘lﬂ@ﬁmﬂzwwuﬁﬂ‘]_lﬂ@ﬂ’&sl,u’&ﬂNﬁWJﬂ@N@’W?U@?NL‘ﬂu @ﬂﬂqﬂquﬁl@a@“ﬁ\?qmﬂ

q

(MULTIPLICITY  ass3-1 A MULTIPLICITY( ass3-2)
AAan4d ClassnameUML3

- RoleName3T01 uaz RoleName3T02 lupaialaazunsnazgnudaaiiu unuim

[

199874 lug AN AN AN MFUaF T uaRNN § 1T B LA T ITRE (RELAT IONSHI PNAME asss 1

q

RELAT 1ONSH I PNAME | ass3-2)

- RoleName1T03 uaz RoleName2T03 lupanalaazunsuazgnudadu unum

wunfiaunduresaaialuannisinatsdiuiuaituiu aanigiudeyaldeing
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(RELATIONSHIPNAME i ass1-3  bbAY RELAT IONSHIPNAME ) ass2-3 )
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- ClassnameUML1 uaz ClassnameUML2 Iuﬂmzﬂmﬂmmﬁ‘uﬁxgﬂLLﬂmLﬂu 78
parazesANdNRLfuuufaunduluaAnnfanadniuairaily afnngudeyadeing

(CLASSNAME | ass1-3bb@% CLASSNAME ass2-3)

a

- multiplicity3T01 uaz multiplicity3T02 lupanalaazunsuazgnuiaaiu Jafnad

[

A1R9AaNa uanAuIfInateduiuaiiaiu aAn1g1udeyaTeTRg (MULTIPLICITYc assas

q

MULTIPLICITY ass32 )

- multiplicity1T03 uaz multiplicity2T03 Tuaanalaszunsuazgnuiladuiasnas

[

189Aa1aN &N TuAa1aluapnIAnasdnivairaiy aAnigiudeyaideing

o

(MULTIPLICITY ass1s AL MULTIPLICITY i asso-s )
L4 % = > o % 2 (= = 4 v
"I,'Jznnimmsmﬁmﬂmmnmamus‘umwLﬂuﬂﬂmg'mmﬂgaL%a'a R

1. lagnsnfrednisaiaaapnisanadmivainiuafnngudeyadeingmin
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mmgmmmiﬂmﬂm

<ASSOCIATIONCLASS> ::= <ASSOCIATIONCLASS-CLASS1>
<ASSOCIATIONCLASS-CLASS2>
<ASSOCIATIONCLASS-CLASS3>

<ASSOCIATIONCLASS-CLASS1>: :=CLASSNAMEc| ass1-3-
<RELATIONSHIP-LIST o asss.1> RELATTONSHIPNAMEc sss1.s
inverse CLASSNAMECLA553_1 - RELATIONSHI PNAME¢| ass3-1 3

<ASSOCIATIONCLASS-CLASS2>: := CLASSNAMEc ass2-3-
<RELATTONSHIP=L1S T, assso> RELATIONSHIPNAMEc,assz_s
inverse CLASSNAME| ass3-2- - RELATIONSHIPNAME (| ass3-23

<ASSOCIATIONCLASS-CLASS3>: := CLASSNAME¢ ass3-1-
<RELATTONSHIP—L1ST o ass1s> RELATIONSHIPNAME g, assa1
inverse CLASSNAMEc| ass1-3-2 RELATIONSHIPNAME  ass1-33

<RELATIONSHIP-LIST¢ ass2-3> RELATIONSHIPNAME i ass3-2
inverse CLASSNAMEc assz-3- - RELATIONSHIPNAMEq asso-3;
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<ASSOCIATIONCLASS> ::= <ASSOCIATIONCLASS-CLASS1>
<ASSOCIATIONCLASS-CLASS2>
<ASSOCIATIONCLASS-CLASS3>

<ASSOCIATIONCLASS-CLASS1>: :=CLASSNAME(| ass1-3:
<RELATIONSHIP-LIST ¢ ass3-1> RELATIONSHIPNAME| ass1-3 @S CLASSNAME() ass3-1
[Cardinality= MULTIPLICITYciass1-3 »inverse RELATIONSHIPNAMEciasss-1] :

<ASSOCIATIONCLASS-CLASS2>: :=CLASSNAMEc| ass2-3 -
<RELATIONSHIP-LIST ¢ ass3-2> RELAT IONSHIPNAME ass2-3 @S CLASSNAMEc ass3-2
[Cardinality= MULTIPLICITY¢ ass2-3 > inverse RELATIONSHIPNAMEcasss-2] :

<ASSOCIATIONCLASS-CLASS3>: :=CLLASSNAME(, ass3-1-
<RELATIONSHIP-LIST ¢ ass1-3> RELATIONSHIPNAME| ass3-1 @S CLASSNAME ass1-3
[Cardinality= MULTIPLICITYciass3-1 - 0Inverse RELATIONSHIPNAMEc assi-3]3

<RELATIONSHIP-LIST ¢ ass0-3> RELATIONSHIPNAMEc ass3-> @S CLASSNAMEc, ass2-3
[Cardinality= MULTIPLICITYciass3-2 s inverse RELATIONSHIPNAMEc ass2-3]3:
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<ASSOCIATIONCLASS>  ::= <ASSOCIATIONCLASS-CLASS1>
<ASSOCIATIONCLASS-CLASS2>
<ASSOCIATIONCLASS-CLASS3>

<ASSOCIATIONCLASS-CLASS1>: :=CLASSNAMEc| ass1-3-
<RELATIONSHIP-LIST ass3-1> RELATIONSHIPNAMEc ass1-3[MULTIPLICITYass1-3]
inverse CLASSNAMEc ass3-1== RELATIONSHIPNAMEc ass3-17

<ASSOCIATIONCLASS-CLASS2>: :=CLASSNAMEc| ass2-3-
<RELATIONSHIP-LIST¢ ass3-2> RELATIONSHIPNAMEc ass2-3[MULTIPLICITY ¢ ass2-31
inverse CLASSNAMEc ass3-2:- = RELATIONSHIPNAMEc ass3-23

<ASSOCIATIONCLASS-CLASS3>: : =CLASSNAMEc, ass3-1:
<RELATIONSHIP-LIST¢ass1-3> RELATIONSHIPNAMEc ass3-1 [MULTIPLICITY ¢ ass3-1]
inverse CLASSNAMEc assi-3-- RELATIONSHIPNAMEc ass1-35

<RELAT IONSHIP-L1STc ssss_5> RELATIONSHIPNAMEq asss o [MULT IPLICITY ¢ sss.2]
inverse CLASSNAME| ass2-3- - RELATIONSHIPNAME( ass2-335
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<RECURSIVEASSOCIATION> ::= CLASSNAMEciassi:
<RELATIONSHIP-LTSTc ass1> RELATIONSHIPNAME i ass1cparenty
inverse CLASSNAMEgiassi:: RELATIONSHIPNAMEgiassiccritpy 3

<RELATIONSHIP-L1ST¢ass1> RELATIONSH IPNAMEc, ass1(chiLby
inverse CLASSNAMEc ass;:: RELATIONSHIPNAMEc assicparenty
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<RECURSIVEASSOCIATION> :=:= CLASSNAME ass1:
<RELATIONSHIP-LIST ciassi> RELATIONSHIPNAMEciassicrarenty @S CLASSNAMEc ass1
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[Cardinality= MULTIPLICITY ¢iass1 ,inverse RELATIONSHIPNAMEc assicrarentyl s
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<DEPENDENCY> ::= CLASSNAMEc ass1-2:
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<AGGREGATION> ::= <AGGREGATION-CLASS1><AGGREGAT ION-CLASS2>

<AGGREGATION-CLASS1> ::= CLASSNAMEc|ass1-2=
<RELATIONSHIP-LEST¢iass2-1> RELATIONSHIPNAME( ass1-2
inverse CLASSNAMEg assz-1:: RELATIONSHIPNAMEc ass2-13

attribute <CLASSciassz-1> ATTRIBUTENAME ciassi-z’

<AGGREGATION-CLASS2> ::= CLASSNAMEci asso-1-
<RELATIONSHIP-LISTciassi>> RELATIONSHIPNAMEc asso-1
inverse < CLASSNAMEciassi»=: RELATIONSHIPNAMEg assi_2;
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<AGGREGATION> ::= <AGGREGATION-CLASS1><AGGREGAT ION-CLASS2>
<AGGREGATION-CLASS1> ::= CLASSNAMECLASS]__Z:

<RELATIONSHIP-L1SToasso.2> RELATIONSHIPNAMEc sss1» @S CLASSNAMEgiasso.1
[Card inal ity: MULTIPLICITY ¢ ass51-2» inverse RELATIONSHI PNAMECLASSZ—:L]_;

property ATTRIBUTENAMEc pss1-2 @S % <CLASSc| ass2-1>

<AGGREGATION-CLASS2> ::= CLASSNAMEci asso-1"
<RELATIONSHIP-LISTciasss 2> RELATIONSHIPNAMEGiasso1 @S CLASSNAMEc ass1-»
[Cardinality= MULTIPLICITY asso 1, INVErse RELATIONSHIPNAMEg ass1-o] ;
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<AGGREGATION-CLASS1> ::= CLASSNAMEci assio2:
<RELATIONSHIP-LISTciass2-1>  RELATIONSHIPNAME i ass1-2 [MULTIPLICITYciass1-21
inverse CLASSNAMEciasso-1:: RELATIONSHIPNAMEGi asso-1;

attribute <CLASSgasse-1>  ATTRIBUTENAME ciassi-23

<AGGREGATION-CLASS2> ::= CLASSNAMEqi asso-1-
<RELATIONSHIP-LIST ¢iass12> RELATIONSHIPNAME i assz-1 [MULTIPLICITY i ass2-1]
inverse CLASSNAMEciassi-»-: RELATIONSHIPNAMEciassi-2;
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<COMPOSITION> ::= <COMPOSITION-CLASS1> <COMPOSITION-CLASS2>

<COMPOSITION-CLASS1>: :=CLASSNAMEc| ass1-2-
<RELATIONSHIP-LIST¢ ass2-1> RELATIONSH I PNAME ¢ ass1-2
inverse CLASSNAMEc assz-1-: RELATIONSHIPNAMEc ass2-13

attribute <CLASSciassz-1> . ATTRIBUTENAMEc assi-23

attribute <KEY-LISTyae>5

<COMPOSITION —CLASS2>: :=CLASSNAME( ass2-1"-
<RELATIONSHIP-LIST ¢ ass1-2> RELAT IONSHIPNAME | ass2-1
inverse =« CLASSNAMEc assi-2-: RELATIONSHIPNAMEc ass1-23
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<COMPOSITION> ::= <COMPOSITION-CLASS1> <COMPOSITION-CLASS2>

<COMPOSITION-CLASS1>: : =CLASSNAME(| ass1-2:
<RELATIONSHIP-LISTc ass2-1> RELATIONSHIPNAME i ass1-2 @S CLASSNAMEc; ass2-1
[Cardinality= MULTIPLICITY¢ass1-2, iInverse RELATIONSHIPNAMEc ass2-11;

property ATTRIBUTENAMEc pss1i-2 @S % <CLASSc ass2-1>

property <KEY-LISTyave>3

<COMPOSITION —CLASS2>: :=CLASSNAME¢| ass2-1:
<RELATIONSHIP-LIST¢ ass1-2> RELATIONSHIPNAME| ass2-1 @S CLASSNAME() assi1-2
[Cardinality= MULTIPLICITY¢ ass2-1, invVerse RELATIONSHIPNAMEc ass1-2] :
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<COMPOSITION> ::= <COMPOSITION-CLASS1> <COMPOSITION-CLASS2>

<COMPOSITION-CLASS1>: :=CLASSNAME | ass1-2-
<RELATIONSHIP-LIST¢ ass2-1> RELAT IONSHIPNAMEc) ass1-2 [MULTIPLICITY ¢ ass1-21
inverse CLASSNAMEg assz-1-: RELATIONSHIPNAMEc ass2-15

attribute <TYPE> KEYOFCLASS( ass2-13

attribute <CLASSg ass2-1> ATTRIBUTENAME ¢assi-23

<COMPOSITION —CLASS2>: :=CLASSNAME| ass2-1:
<RELATIONSHIP-LIST¢ ass1-2> RELAT IONSHIPNAMEc) ass2-1 [MULTIPLICITY ¢ ass2-11
inverse CLASSNAMEg| assi-2=- RELATIONSHIPNAMEc ass1-25

7171 4.37 wanslgnsniidessiureanisainpnnduiusuuyren inddumunnsgiues

FIUTDNAUNNA
a9 al




57
| v o 1 al (4 o
49 ngdan 9 ngmsulasAnudunusssuineaduuuaaadtiauasladiatiy
dlusRnmanadnsuasiailu aanngrudayaideing
stluuurasnadlnazunsy

ClassnameUML1

VisibilityAttr attNameUML:attrType
[ =initialval]

al:crName]) ‘returnTvoe NN

~

4 N
Y partialKey AN
] \

| ]
\‘ multiplicity2T01 RoleName2T01 /
7’

Yl
\munipucityﬂoz Ro\eName1?0’2

\4 ANNHNANNUGIZNINIARNE

oy

LUUARAR A Le A nTELad1

VisibilityAttr attNameUML:attrType
[ =initialval]

VisibilityMeth methNameUML([argType

argNamel) :returnType

@ﬂw 4.38 LAAIAAA AR TUNINNRANNANAUS LLLARAA INA L4 Tad it

ANHANRNUSITINAR AN LA NANRUS LU AR AR A e A THT et Aa

ANANRUENHuavstasisananaeuevistiofnaAzeuaviataffiinaisazlddnedanis

o o o

dl o ! dl 4 o o ! dI o
TanleeiuIenineAang 2 AaNAaNANAUENY MuansAudnius lun1siiudaunilsaasiu

=2 A e

wariuszudnenana azinissvyteatmaananaziin iU 14 lunnsgwdenng luaaadarii )
ANNHANRUSAINAIALN IR IANNFNAUS UL LADAR A AN INTTU LazARad Wauann?

LN

¥
o ad

Angienansazilszneuldfcedaudsznausiag Asiiae
1. man4 ClassnameUML1 kazAand WeakClassnameUML2
2. Afniudassyiepaanidudauionnn(patial key)

o

3. upNAnAus N TeN T A NANRTUT T UI19ARN4 2 AR AZTE1 TR
AuANTUS LAy dannads dsznaulidae dafnwadds 109aana ClassnameUMLT Miflu
dausaniaune azdansziidu multiplicity1T02 way YaRNATH YRIAANA

WeakClassnameUML2 finanagaunilaazaneaziili multiplicity2T01



58

& s ° s @)
1unaunisulasnadlaazunsulvaglugduunaasafnnsnatsdiusuasiatl

AANIFIUTRYALTITRY

[ %

ANHANTUSIT I WAANAdeIARALLLABAA WALaa nTadu azgna¥ie fell
1. AMNANAUTIENINNAANE289AANE ClassnameUMLT  WeakClassnameUML2
Tuaaralaezunsnazgnudasduapnisanatsdnivairaiy arungudeyadainglu
o N o ¥ dl
anmaUzALNALN)Ten 3

2. #ira@ ClassnameUML2 NNt fNNIanAag ClassnameUML1

! v 1

=X

3. nAiudszydaananiiudawisiig 1Aana ClassnameUML2
Tagnnsalnisaseafmmnandmsuasraiu damngrutayaidaing
1. lenmizednasainaprunionasdimniuainuiuapungiudeyadaingmin

a g a
mm‘gmmm‘ﬂ@m@m

<QUALIFIEDASSOCIATION> ::= <QUALIFIEDASSOCIATION-CLASS1>
<QUAL IFIEDASSOCIATION-CLASS2>
<QUALIFIEDASSOCIATION-CLASS1>: - =CLASSNAMEci ass1-2+
<RELATIONSHIP-L1STeiasso.1> RELATIONSHIPNAME i ass1-o
inverse CLASSNAMEc assi»=- RELATIONSHIPNAMEG asso-1;

<QUALIFIEDASSOCIAT ION-CLASS2> - : =CLASSNAMEc( ass2-1°
<RELATIONSHIP-LISTciass12>  RELATIONSHIPNAMEG asso-1
inverse CLASSNAMEciassz-12- RELATIONSHIPNAMEq assi_2;

attribute <TYPE> PARTIALKEY ciassi-2;

{<ATTRIBUTE( ass1-2>}
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<QUALIFIEDASSOCIATION> ::= <QUALIFIEDASSOCIATION-CLASS1>
<QUALIFIEDASSOCIATION-CLASS2>
<QUALIFIEDASSOCIATION-CLASS1>: :=CLASSNAME | ass1-2-
<RELATIONSHIP=LIST¢ ass2-1> RELATIONSHIPNAME i assi2 @S CLASSNAME ) ass2-1
[Cardinality= MULTIPLICITYassi2»iNnverse: RELATIONSHIPNAMEc ass2-1] :

<QUALIFIEDASSOCIATION-CLASS2>: : =CLASSNAME ¢ ass2-1:
<RELATIONSHIP-LIST ass2-1> RELATIONSHIPNAME( assp-1 @S CLASSNAMEc| ass1-2
[Cardinality= MULTIPLICITYc ass2-1, inverse RELATIONSHIPNAMEc assi-21 -

property PARTIALKEYciass1-2 as % <TYPE> ;

{<ATTRIBUTE( ass1-2>}
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<QUALIFIEDASSOCIATION> ::= <QUALIFIEDASSOCIATION-CLASS1>
<QUALIFIEDASSOCIATION-CLASS2>

<QUALIFIEDASSOCIATION-CLASS1>: :=CLASSNAME | pss1-2:
<RELATIONSHIP-LIST¢ ass2-1> RELATIONSHIPNAMEc ass1-2[MULTIPLICITYcass1-21
inverse CLASSNAMEc assz-1-: RELATIONSHIPNAMEc ass2-13

<QUALIFIEDASSOCIATION-CLASS2>: :=CLASSNAME | ass2-1:
<RELATIONSHIP-LIST¢ ass1-2> RELAT I0ONSHIPNAMEc ass2-1 [MULTIPLICITY ¢ ass2-11
inverse CLASSNAMEc assi-2-: RELATIONSHIPNAMEc ass1-23

attribute <TYPE> PARTIALKEY ¢iassi-25

{<ATTRIBUTEc ass1-2>}
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VisibilityAttr attNameUML:attrType ANMNANAUTIZNINNARE

[=initiglyay WULILAMILASA ba i
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argName]) :returnType
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<GENERALIZATION>: :=CLASSNAME¢| ass1-2-
extends SUPERCLASSNAMEyaue

v
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Fruteyant

<GENERAL I ZATION>: - =CLASSNAME | ass1-2"
extends %Persistent[ClassType = persistent,ProcedureBlock] |
extends %SUPERCLASSNAMEc assnavePersistent
[ClassType = persistent,ProcedureBlock]
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<REALIZATION>: :=CLASSNAME(| ass1-2*
27 INTERFACENAMEnave [{** - INTERFACENAMENave }]
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<oodb_schema>
<class [interface] ComponentID="" CPNname="" Cvisibility="" Cxcenter ="" Cycenter =
CleftPos="" CtopPos="" Cextent="">
<attribute CPNname="" Visibility=" " Type=" " Initialvalue =" " ></attribute>
<method CPNname="" Visibility=" " RetType=" "></method>
</class[/interface]>
<relationship>
<association ComponentlD="" SourcePos=" " SourcelD=" " SourceType=" " DestID=" "
DestType="" X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" RolA=" " RolB=" " MultiA=" " MultiB=" "
XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" " >
</association>
<associationclass ComponentID="" SourcePos=" " SourcelD=" " SourceType=" " DestID=" "
DestType="" X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" RolA=" " RolB=" " MultiA=" " MultiB=" "
XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" " >
</associationclass >
<recursiveassociation ComponentlD="" SourcePos=" " SourcelD=" " SourceType=
DestID=" " DestType=""X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" RolA=" " RolB=" " MultiA=" "
MultiB=" " XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" ">
</recursiveassociation >
<dependency ComponentlD="" SourcePos=" " SourcelD=" " SourceType=" " DestID=
DestType=""X1=""Y1="" Xstart="" Ystart="" X2="" Y2="" ></dependency >
<aggregation ComponentID="" SourcePos=" " SourcelD=" " SourceType=" " DestID=""
DestType=""X1=""Y1="" Xstart="" Ystart="" X2=""Y2=""RolA=" " RolB=" " MultiA=" " MultiB=""
XrolA=" " XrolB=" " XmultiA=" " XmultiB="" YrolA=" " YrolB=" " YmultiA=" " ymultiB=" " >
</aggregation>
<composition ComponentlD="" SourcePos=" " SourcelD=" " SourceType=" " DestID=" "
DestType="" X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" RolA=" " RolB=" " MultiA=" " MultiB=" "
XrolA=" " XrolB=" " XmultiA="_" XmultiB="_"_YrolA=" " YrolB=" " YmultiA=" " ymultiB=" " >
</composition>
<qualifiedassociation ComponentID="" SourcePos=" " SourcelD=" " SourceType=
DestID=" " DestType=""X1=""Y1="" Xstart="" Ystart=""X2=""Y2="" RolA=" " RolB=" " MultiA=" "
MultiB=" " XrolA=" " XroIB=" " XmultiA=" " XmultiB=" " YrolA=" "YrolB=" " YmultiA=" " ymultiB=" ">
</qualifiedassociation >
<generalization ComponentID="" SourcePos="" SourcelD =" SourceType=" " Destld =" "
DestType="“ X1=""Y1=""Xstart="" Ystart="" X2=" " Y2=" " Xstop="" Ystop="" > </generalization>
<realization ComponentID="" SourcePos="" SourcelD =" ” SourceType=" " Destld =" "
DestType="“ X1="" Y1="" Xstart="" Ystart="" X2="""Y2=" " Xstop="" Ystop="" > </ realization >
</relationship>
</oodb_schema>
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+supervises

PERSON

glirstame ; String
glastMame : String
titleMame : String
ghirthDate - Date
@sex  String
gromment : String

MAMNAGES

gstartDate ; Date
@endDate : Date

ManageFrom ManageOf

Phge) : Integer

7

EMPLOYEE

gempMo - String
gaddress : String
hireDate : Date
SSN : String
@telMo : String
edeperio: String

®changDephiame() : String
¥rhangP mject() | String

1 | +Depend entOf

Wiarkln ::WorkInF'ro

0.1
0_x| +hasDpt WWORKSON
DEPENDEMT @hours © Integer
@depenMo : String
@sex String

@hithDate | Date
@relationship @ String

DEPARTMENT

deptMo : String
ghame : String
gnumber : Integer
¢yeatilake : String

®addErmployee() : String

HarPro

Ly ®countEmployesl) ; Integer
Schanghdanager() : String
+HhlernberOf
+PrajectOf
e
+hashdy
+4lloc ateTo 0.7 |thasDep
PROJECT |9

@projectio : String
@hame : String
gstartDate - Date
gendDate : Date
gprogress ¢ Integer
detail : String
gnumber : Integer

+Locate

1.

*

+hasPro

+haslLoc
# LOCATION

@locationMo: String
address : String
@hame : String
@telMo : String
@pravince : Sting

1

+LocateOf
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PERSON Class Test.Person Extends interface PERSON: persistent .
- St Class PERSON %Persistent [ ClassType = { Y
&Frs:mame : g:r!ng (extent PERSONSs) persistent, ProcedureBlock] attribute String firstName; ﬂaﬂﬂ1
¢ asthalme ) fng { { attribute String lastName; A %“ﬂ v
‘C}t'“ENamE : Sitring attribute string firstName; Property firstName As %String; attribute String titteName; . ﬂ
ghirthDate : Date attribute string lastName; Property lastName As %String; attribute Date birthDate; [ nndias
e L String attribute string titteName: Property titleName As %String; | attribute String sex ; ngua
goomment ;. String attribute date birthDate: Property birthDate As %Date; attribute String comment; |:| "
attribute string sex ; Property sex As %String; mt_method nade 4
& . attribute string comment; Property comment As %String; "CREATE METHOD Age() .
Age( : Integer integer Age(): Method Age() As %Integer{} RETURNS Integer FOR |:| naaa s
) : PERSON .
BEGIN L] apfies
DECLARE Age Integer; |:| .
RETURN Age;;END;" ; ﬂa‘ﬂ-‘a?
EMPLOYEE 8
gemphlo : Strng |:| ﬂg"?jﬂﬂ
gaddress ; String .
ghire[late : Date |:| ngzas
gomhl o String 3
gtelMo : String | noaaTo
depeni o Strin
dep o [] nadiati

%changDepMarme() : String
®changP roject() © String
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class EMPLOYEE
extends PERSON
( extent EMPLOYEES)

{

attribute string empNo;
attribute string address;
attribute date hireDate;
attribute string SSN;
attribute string telNo;
attribute string depenNo;
string changDepName ():
string changProject ():
relationship EMPLOYEE
supervisor inverse
EMPLOYEE:: supervisee;
relationship
set<EMPLOYEE>
supervisee inverse
EMPLOYEE:: supervisor;

Class Test. EMPLOYEE Extends
Person [ ClassType = persistent,
ProcedureBlock ]

{
Property empNo As %String;
Property address As %String;
Property hireDate As %Date;
Property SSN As %String;
Property telNo As %String;
Property depenNo As %String;
Method changDepName()

As %String{}

Method changPoject()
As %String{}

Relationship supervisor As
EMPLOYEE [ Cardinality = one,
Inverse = supervisee |;

Relationship supervisee As
EMPLOYEE[Cardinality = many,
Inverse = supervisor |;

interface EMPLOYEE:PERSON:
persistent
{ attribute String empNo;
attribute String address;
attribute Date hireDate;
attribute String SSN;
attribute String telNo;
attribute String depenNo;
mt_method
"CREATE METHOD
changDepName() RETURNS
String FOR EMPLOYEE
BEGIN
DECLARE
changDepName String;
RETURN changDepName;
END;";
mt_method
"CREATE METHOD
changProject() RETURNS
String FOR EMPLOYEE
BEGIN
DECLARE
changProject String;
RETURN changProject;
END;";
relationship EMPLOYEE
supervisor[0, 1] inverse
EMPLOYEE::supervisee;
relationship Set<EMPLOYEE>
supervisee inverse
EMPLOYEE::supervisor;};
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class EMPLOYEE extends PERSON |Class Package.EMPLOYEE Extendsl|interface EMPLOYEE:PERSON:
( extent EMPLOYEESs) Person[ClassType = persistent, persistent . fl a%’ a1l
{ ProcedureBlock ] { attribute String empNo;
attribute string empNo; { attribute String address; o
EMPLQYEE attribute string address; Property empNo As %String; attribute Date hireDate; . ﬂaﬂﬂ z
gemphlo : Stang attribute date hireDate; Property address As %String; attribute String SSN; |:| e
gaddress ; String attribute string SSN; Property hireDate As %Date; attribute String telNo; ﬂaﬂﬁ 3
ghireDate : Date attribute string telNo; Property SSN As %String; attribute String depenNo; |:| i
$5SN : String attribute string depenNo; Property telNo As %String; attribute DEPENDENT dependent; nJyua 4
Stello - String attribute DEPENDENT dependent; | Property depenNo As %String; mt_method"CREATE METHOD |:| i
odeperio String string changDepName (): Property dependent changDepName() RETURNS ﬂﬂﬂﬂﬁ
) string changProject (): As %DEPENDENT; String FOR EMPLOYEE .
s ) relationship DEPENDENT Method changDepName() BEGIN DECLARE |:| ﬂaﬁ'.l“ﬁlﬁ
changDephlamel) : String hasDpt inverse As %String{} changDepName String; .
SchangProject() : String DEPENDENT :: dependentOf; Method changPoject() RETURN changDepName; END;"; |:| nfuar
relationship EMPLOYEE As %String{} mt_method"CREATE METHOD .
1 | +DependentOf supervisor inverse Relationship hasDpt As . chgngPrOJect() RETURNS . ﬂa'ﬂ'ﬂﬁ
EMPLOYEE:: supervisee; DEPENDENT [ Cardinality = String FOR EMPLOYEE
relationship set<EMPLOYEE> one, BEGIN DECLARE |:| ﬂa{[ﬂg
0 *| +hasDpt supervisee inverse Inverse = DepentdentOf J; changProject String;
EMPLOYEE:: supervisor; Relationship supervisor As RETURN changProject; END;"; |:| ﬂa%’m 0
DEPENDENT } EMPLOYEE [ Cardinality = one, |relationship EMPLOYEE
$epenilo: String Inverse = supervisee ]; supervisor[0, 1] inverse |:| i %*m 1
@sex: String Relationship supervisee As EMPLOYEE::supervisee; 1)

hithDate : Date
grelationship © String

EMPLOYEE [ Cardinality =
many, Inverse = supervisor ];

}

relationship Set<EMPLOYEE>
supervisee inverse
EMPLOYEE::supervisor;

relationship Set<WORKSON>
workslIn [1,-1] inverse
WORKSON::allocateTo;

relationship Set<DEPENDENT>
hasDpt inverse
DEPENDENT::dependentOf;};
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class DEPENDENT
(extent DEPENDENTS)
{
attribute string depenNo;
attribute date birthDate;
attribute string sex ;
attribute string relationship;
relationship EMPLOYEE
dependentOf inverse
EMPLOYEE::hasDpt;

Class Package. DEPENDENT
Extends %Persistent [ClassType =
persistent,ProcedureBlock ]

{
Property depenNo As %String;
Property birthDate As %Date;
Property sex As %String;
Property relationship As %String;
Relationship DepentdentOf

As EMPLOYEE
[Cardinality =one,
Inverse = hasDpt ];

I8

interface DEPENDENT: persistent
d
attribute String depenNo;
attribute Date birthDate;
attribute String sex ;
attribute String relateDpt;
relationship EMPLOYEE
dependentOf inverse
EMPLOYEE::hasDpt;

€6
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interface EMPLOYEE:PERSON:
Class Package. EMPLOYEE Extendsjpersistent . ﬂﬂ%-ﬂ“]
class EMPLOYEE extends Person[ClassType=persistent, { attribute String empNo;
PERSON( extent EMPLOYEES) ProcedureBlock ] attribute String address; . ﬂa%‘ﬂ 2
{ attribute Date hireDate;
attribute string empNo; Property empNo As %String; attribute String depenNo; I:' ﬂ{]%‘ﬂ 3
attribute string address; Property address As %String; attribute String SSN;
attribute string hireDate; Property hireDate As %Date; attribute String telNo; i
EL PUONE: attribute dategSSN; Property SSN As %String; mt_method"CREATE METHOD [ ngpties
OEmpNU . Smng attribute string te|No‘ Properly telNo As %Stnng, ChangDepName() RETURNS . o
gatiress : Sting attribute string sex; Property depenNo As %String: String FOR EMPLOYEE BEGIN nUas
.| ghireDate " Date attribute string depenNo; Method changDepName() DECLARE changDepName String; I:I 5
+auperisee $SSN - Sting string changDepName(): As %String{} RETURN changDepName; nuas
otelo: Sting string changDepName(): | Mthod changPoject() As mt_method "QREATE METHOD |:| .
Sonerlo. S relationship EMPLOYEE %String{} changProject() RETURNS nouars
¢ Eperiig - olfing Supervisor inverse Relatlonshlp hastt As Strlng FOR EMPLOYEE -
. EMPLOYEE:: supervisee; DEPENDENT [ Cardinality = BEGIN DECLARE |:| ﬂQ?I“EIB
’changDepName[}: Siting relationship set<EMPLOYEE>[0ne, changProject String; N
changProject() : String supervisee inverse Inverse = DepentdentOf ; RETURN changProject;  END;"; |:| fIf) e
; EMPLOYEE:: supervisor; Relationship supervisor As relationship EMPLOYEE
EMPLOYEE [ Cardinality = one, supervisor[0, 1] inverse |:| ﬂg{irm 0
} Inverse = supervisee ]; EMPLOYEE::supervisee;
0.1 Relationship supervisee As relationship Set<EMPLOYEE> |:| ﬂa%ﬂ1 1

EMPLOYEE [ Cardinality =
many,
Inverse = supervisor J;
Relationship WorksIn-As

Inverse = AllocateTo ];
Relationship manageFrom As

Inverse = hasMg J;

}

WORKSON [ Cardinality = many,

MANAGES [ Cardinality = many,

supervisee inverse
EMPLOYEE::supervisor;

relationship Set<WORKSON>
workslIn [1,-1] inverse
WORKSON::allocateTo;

relationship Set<MANAGES>
manageFrom [1,-1] inverse
MANAGES::hasMg;

relationship Set<DEPENDENT>
hasDpt inverse

DEPENDENT::dependentOf; };

v6
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LOCATION class LOCATION Class Package.lPROJECT interface LOCATION: persistent . ﬂ{]%'rm
(extent LOCATIONS) Extends %Persistent [ {
glocationMo String { _ _ ClassType= persistent, attribute String locationNo; . ﬂaﬁu‘jaﬂz
gaddress : String attribute string locationNo; ProcedureBlock ] attribute String address;
gname : String attr!bute str!ng address; { _ ¥ attr!bute Str!ng name; . ﬂa%’ﬂB
$telMo ; String attr!bute str!ng name; Property projectNo As @Stnng; attr!bute Str!ng teINQ;
. St attribute string telNo; Property name As %String; attribute String province; D A %ﬁd
APIDRRCE & ST attribute string province; Property startdate As %Date; relationship Set<PROJECT> a
relationship set<PROJECT> Property endDate As %Date; hasPro inverse PROJECT:: D i
1 HLocateOlf hasPro inverse Property progress As %lInteger; locateOf; ﬂﬂﬁ““ﬂ 3
PROJECT:: DepentdentOf; Property detail As %String; ; D i
} Property number As %lInteger; finterface PROJECT: persistent ﬂﬂﬂﬂﬁ
U " thasPro class PROJECT Relationship locateOf As { o
( extent PROJECTS) LOCATION [ Cardinality = attribute String projectNo; D naaar
PROJECT { attribute string projectNo; one, Inverse = hasPro ]; attribute String name; .
opmjectiNo - String attribute string name; } attribute Date startDate; |:| ﬂﬂﬁl“ﬂﬁ
s attribute date startdate; Class Package.LOCATION attribute Date endDate;
gharme : String attribute date endDate; Extends %Persistent [ClassType attribute Integer progress; |:| ﬂaﬁ*i]fag
gstartDate : Date attribute integer progress; = persistent, ProcedureBlock] attribute String detail;
gendDate : Date attribute string detail; { attribute Integer number; |:| ﬂaﬁ-j’j«m 0
gprograss o Intager attribute integer number; Property locationNo As %String; relationship LOCATION
gdetail : String relationship LOCATION Property address As %String; locateOf inverse D ﬂa%’m 1
locateOf inverse

ghumber : Integer

LOCATION:: hasPro;

Property name As %String;
Property telNo As %String;
Property province As %String;
Relationship hasPro As
PROJECT
[Cardinality = many,
Inverse = locateOf |;

LOCATION::hasPro;
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class DEPARTMENT Class Package. DEPARTMENT interface DEPARTMENT: persistent .
(extent DEPARTMENTS) Extends %persistent[ClassType = | { . naa 1
{ persistent, ProcedureBlock ] attribute Integer number;
attribute string deptNo; { attribute String name; . ﬂaﬁ-j’]ﬂg
DEPARTMENT attribute string name; Property deptNo as %string; attribute String deptNo;
()depth 0 String attribute int number; Property name as %string; attribute String yearMake; |:| ﬂﬂ'ﬁ‘ij“ﬁﬂ
gname : String attribute string yearMake; Property number as % int attribute LOCATION location;
gnumber : Integer attribute LOCATION location; Property yearMake as %string; mt_method"CREATE METHOD |:| ﬂﬂ%ﬂﬂ
M k S string addEmployee (): Property location addEmployee() RETURNS String
CABAINEE - Sy string coutEmployee (): as %LOCATION : FOR DEPARTMENT BEGIN [ ardias
s ] string changManger (): string addEmployee (): DECLARE addEmployee String; a
addEmployeel) : String relationship LOCATION has string coutEmployee (): RETURN addEmployee; END;"; |:| boe
ScountErmployes() : Integer inverse LOCATION:: string changManger (): mt_method"CREATE METHOD e
‘changManagerO  String Locate; Relationship has as LOCATION coutEmployee() RETURNS String .
) [cardinality=one, FOR DEPARTMENT BEGIN . nouar
1 Locate class LOCATION inverse= Locate]; DECLARE coutEmployee String; -
(extent LOCATIONS) } RETURN coutEmployee; END;"; |:| niuas
. Class Package.LOCATION mt_method "CREATE METHOD .
1.* | +hasloc attribute string locationNo; Extends persistent[ClassType = changManger() RETURNS String |:| ﬂﬂ‘ﬂ’ag
LOCATION attribute string address; persistent, ProcedureBlock ] FOR DEPARTMENT BEGIN o
, 0 attribute string name; { DECLARE changManger String; |:| AR 10
SlocationMo : Strin 1
R, g attribute string telNo; Property locationNo as %string; RETURN changManger; END;";
gaddress : Stiing attribute string province; Property address as %string; relationship Set<LOCATION> |:| ﬂa-{im 1

gname ; String
gtelMo: String
gprovince © String

relationship
set< DEPARTMENT >
Locate inverse
DEPARTMENT:: has;

}

Property name as %string;
Property telNo as %string;
Property province as %string;
Relationship Locate as
DEPARTMENT
[cardinality=one,
inverse= has];

hasLoc[1,-1] inverse LOCATION::
locate; };

interface LOCATION: persistent{
attribute String locationNo;
attribute String address;
attribute String province;
attribute String name;
attribute String telNo;

relationship DEPARTMENT locate

inverse DEPARTMENT::hasLoc;};

96



F1319% 6.6 dautlsznavtataaialaazunsuszuunisannisdayalasenisnieiuddndun 6

fryansallunanaleezunsn | ahung udeyareslendna AANTTD9g UTBYAAT apAnnresg udayauniia | ngald
class PROJECT Class Test. PROJECT Extends interface PROJECT: persistent o
EMELOYEE ( extent PROJECTS) %Persistent [ ClassType= persistent,{ . ﬂaﬁ'.l“ﬁl*l
: { ProcedureBlock ] attribute String projectNo;
gempho : String attribute string projectNo; { attribute String name; . ﬂa*’?jﬂz
paddress; String attribute string name; Property projectNo As %String; attribute Date startDate;
ghireDate - Date attribute date startdate; Property name As %String; attribute Date endDate; |:| ﬂaﬁijﬂ 3
$5SN : String attribute date endDate; Property startdate As %Date; attribute Integer progress;
otelNo - String attribute integer progress; Property endDate As %Date; attribute String detail; . ﬂa%’ﬂ 4
depeno: Stiin attribute string detail; Property progress As %lnteger; attribute Integer number;
uep ' 4 attribute integer number; Property detail As %String; relationshipSet<WORKSON> |:| ﬂﬂ%ﬂ 5
. relationship set<WORKSON> Property number As %lInteger; worksInPro[1,-1] inverse
‘changDepNameO : String worksInPro inverse Relationship WorksInPro As WORKSON::forPro; |:| i
SchangProject() : String WORKSON:: forPro; WORKSON [Cardinality = % njae
" + many, Inverse = forPro J; interface WORKSON: persistent i
+hllocateTq ! class WORKSON ) LI nptia7
WORKSON ( extent WORKSONS) Class Test WORKSON Extends attribute Integer hours: [ s
"""" ghaurs © Integer %Persistent [ ClassType = relationship PROJECT forPro nouas
attribute integer hours; persistent,ProcedureBlock] inversePROJECT:: worksInPro; .
HuPro | g relationship EMPLOYEE { relationship EMPLOYEE |:| ﬂﬂ‘ll“ﬂg
AllocateTo inverse Property hours As %lInteger; allocateTo inverse o
PROJECT EMPLOYEE :: worksin; Relationship AllocateTo As EMPLOYEE::worksln; [ nagdato
gprojectio; Sting relationship Project forPro EMPLOYEE [ Cardinality = I .
gname : String inverse Project: one, Inverse = Worksln ]; |:| ﬂaﬂ-’a'] 1

getatDate: Date
gendDate ; Date
gnrogress © Integer
detail ; String
gnumber ; Integer

worksInPro;

Relationship forPro As
PROJECT [ Cardinality =
one, Inverse = WorksInPro ];
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class EMPLOYEE extends PERSON

(extent EMPLOYEES)

d
attribute string empNo;
attribute string address;
attribute date hireDate;
attribute string SSN;
attribute string telNo;
attribute string depenNo;
string changDepName ():
string changProject ():
relationship EMPLOYEE

supervisor inverse
EMPLOYEE:: supervisee;
relationship set<EMPLOYEE>
supervisee inverse
EMPLOYEE:: supervisor;
relationship set<WORKSON>
worksIn inverse
WORKSON:: AllocateTo;

(

Class Test. EMPLOYEE Extends
Person [ ClassType =
persistent,ProcedureBlock ]

Property empNo As %String;
Property address As %String;
Property hireDate As %Date;
Property SSN As %String;
Property telNo As %String;
Property depenNo As %String;
Method changDepName()

As %String{}
Method changPoject()

As %String{}

Relationship supervisor As
EMPLOYEE[Cardinality =
one, Inverse = supervisee ];

Relationship supervisee As
EMPLOYEE [ Cardinality =
many, Inverse = supervisor};

Relationship WorksIn As
WORKSON [ Cardinality =
many, Inverse = AllocateTo];

p
{

I

Interface

EMPLOYEE:PERSON;
ersistent

attribute String empNo;
attribute String address;
attribute Date hireDate;
attribute String SSN;
attribute String telNo;
attribute String depenNo;

mt_method"CREATE METHOD

changDepName() RETURNS
String FOR EMPLOYEE BEGIN
DECLARE changDepName String;
RETURN changDepName; END;";

mt_method"CREATE METHOD

changProject() RETURNS String
FOR EMPLOYEE BEGIN
DECLARE changProject String;
RETURN changProject; END;";

relationship EMPLOYEE

supervisor[0, 1] inverse
EMPLOYEE::supervisee;

relationship Set<EMPLOYEE>

supervisee inverse
EMPLOYEE::supervisor;

relationship Set<WORKSON>

worksIn [1,-1] inverse
WORKSON::allocateTo;
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class DEPARTMENT Class Package. DEPARTMENT interface DEPARTMENT: persistent .
(extent DEPARTMENTS) Extends %Persistent [ClassType = [ . naue 1
EMPLOYEE { persistent, ProcedureBlock ] attribute String deptNo; .
gempho : String attribute string deptNo; { attribute String name; . ﬂaﬁ‘]'ﬂz
oatdress : String attribute string name; Property deptNo As %String; attribute Integer number; .
ohireDate " Date attribute integer number; Property name As %String; attribute String yearMake; |:| ﬂaﬁm 3
o attribute string yearMake; Property number As %Integer; mt_method "CREATE METHOD
o33N Strmg string addEmployee (): Property yearMake As %String; addEmployee() RETURNS String . fl -?’jaaﬂ
¢telNo: String string coutEmployee (): Method addEmployee() FOR DEPARTMENT BEGIN tl
gdepentla: String string changManger (): As %String{} DECLARE addEmployee String; |:| Aadas
relationship set< MANAGES> Method coutEmployee() RETURN addEmployee; END;"; 1)
‘ChangDepNameo : Smng manageOf inverse As %String{} mt_method "CREATE METHOD |:| 7l %—’ﬂe
*changPrnjectO: Sting MANAGES:: MemberOf; Method changManger() coutEmployee() RETURNS String {]
} As %String{} FOR DEPARTMENT BEGIN |:| 5
+hashy [1.* class MANAGES Relationship ManageOf As DECLARE coutEmployee String; nguar
MANAGES ( extent WORKS_ONs) MANAGES [ Cardinality =many, | RETURN coutEmployee; END;"; N
| ostartDate: Date|  (§ Inverse = MemberOf |; mt_method "CREATE METHOD ] n{uag
oendDate - Date attribute date startDate; } changManger() RETURNS String .
attribute date endDate; Class Package.Test. MANAGES FOR DEPARTMENT BEGIN |:| ﬂaﬂ“ﬁlg
+emberQf K relationship DEPARTMENT Extends %Persistent [ClassType = DECLARE changManger String; .
MemberOf inverse persistent, ProcedureBlock] RETURN changManger; END;"; |:| ﬂg‘?.l“ﬁﬂ 0
DEPARTMENT DEPARTMENT:: manageOf: ( relationship Set<MANAGES> .
¢deptho : String relationship EMPLOYEE Property startDate As %Date; manageOf [1,-1] inverse |:| ﬂa'ﬁ‘j'ﬁﬂ 1
oname : String hasMg inverse Property endDate As %Date; MANAGES::memberOf;}

gnurmber : Integer
¢yeamdake ; String

addErmployee() : String
ScountEmployes() : Iteger
Schanghanager() : String

EMPLOYEE::manageFrom;
I

Relationship MemberOf As
DEPARTMENT [ Cardinality =
one, Inverse = ManageOf J;

Relationship-hasMg As
EMPLOYEE [ Cardinality =
one, Inverse = manageFrom ];

interface MANAGES: persistent
{ attribute Date startDate;
attribute Date endDate;
relationship DEPARTMENT
memberOf inverse
DEPARTMENT::manageOf;
relationship EMPLOYEE hasMg
inverse - EMPLOYEE::
manageFrom;};
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class EMPLOYEE extends PERSON

( extent EMPLOYEES)

{ attribute string empNo;
attribute string address;
attribute date hireDate;
attribute string SSN;
attribute string telNo;
attribute string depenNo;
string changDepName ():
string changProject ():
relationship EMPLOYEE

supervisor inverse
EMPLOYEE:: supervisee;
relationship set<EMPLOYEE>
supervisee inverse
EMPLOYEE:: supervisor;
relationship set< MANAGES >
manageFrom inverse
MANAGES:: hasMg;

Class Package.Test EMPLOYEE
Extends Person [ ClassType =
persistent,ProcedureBlock ]

(
Property empNo As %String;
Property address As %String;
Property hireDate As %Date;
Property SSN As %String;
Property telNo As %String;
Property depenNo As %String;
Method changDepName()

As %String{}

Method changPoject()
As %String{}

Relationship supervisor As
EMPLOYEE [ Cardinality =
one, Inverse = supervisee J;

Relationship supervisee As
EMPLOYEE [ Cardinality =
many, Inverse = supervisor |;

Relationship manageFrom As
MANAGES [ Cardinality =
many, Inverse = hasMg |;

interfaceEMPLOYEE:PERSON :
persistent
{ attribute String empNo;
attribute String address;
attribute Date hireDate;
attribute String SSN;
attribute String telNo;
attribute String depenNo;
mt_method"CREATE METHOD
changDepName() RETURNS
String FOR EMPLOYEE BEGIN
DECLARE changDepName
String;
RETURN changDepName;
END;";
mt_method "CREATE METHOD
changProject() RETURNS
String FOR EMPLOYEE
BEGIN
DECLARE changProject
String;
RETURN changProject;
END;";
relationship EMPLOYEE
supervisor[0, 1] inverse
EMPLOYEE::supervisee;
relationship Set<EMPLOYEE>
supervisee inverse
EMPLOYEE::supervisor;
relationship Set<MANAGES>
manageFrom[1,-1] inverse
MANAGES::hasMg;}
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class DEPARTMENT Class Package. DEPARTMENT interface DEPARTMENT: persistent . ﬂa*’j‘ij'ﬂ1
DEPARTMEMNT (extent DEPARTMENTS) Extends %Persistent [ClassType = { attribute String deptNo;

o { persistent, ProcedureBlock ] attribute String name; &
¢deptho S.trlng attribute string deptNo; { attribute Integer number; . ﬂﬂ‘ﬂ“ﬂE
gname : String attribute string name; Property deptNo As %String; attribute String yearMake; . A %ﬂS
gnumber : Integer attribute integer number; Property name As %String; mt_method"CREATE METHOD tl
gyearidake : String attribute string yearMake; Property number As %lnteger; addEmployee() RETURNS String D Ardiaa

string addEmployee (): Property yearMake As %String; FOR DEPARTMENT 1]
‘addEmpInyeeﬂl  String str@ng coutEmployee ()_: Methood aqumployee() BEGIN - D ﬂa%ﬂﬁ
‘EnuntEmpIDyeeﬂl Integer strlng cha_ngManger 0: As %String{} DECLARE addEmployee String;
Schanohd St relationship set<PROJECT> Method coutEmployee() RETURN addEmployee; END;"; |:| &
changhanager() : String hasDep inverse PROJECT:: As %String{} mt_method "CREATE METHOD nf a6
1| +ProjectOf ProjectOf; Method changManger() coutEmployee() RETURNS String o
} As %String{} FOR DEPARTMENT |:| nouar
0.* | +hasDep Relationship hasDep As BEGIN .
PROJECT [ Cardinality = DECLARE coutEmployee String; |:| ﬂﬂ‘ll“ﬂEi
FROJECT many, Inverse = ProjectOf ]; RETURN coutEmployee; END;"; .
gprojectho : String } mt_method "CREATE METHOD. |:| ﬂasﬂfag
oname : String changManger() RETURNS String .
getatDate : Date FBOEFé::,)\IEPARTMENT D njualo
gendDate : Date DECLARE changManger String; D ﬂa{l’m 1

prograss © Integer
gdetail : String
ghumber : Integer

RETURN changManger; END;";
relationship Set<PROJECT>
hasDep[1,-1] inverse
PROJECT ::projectOf;

b,
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class PROJECT
( extent PROJECTS)
{
attribute string projectNo;
attribute string name;
attribute date startdate;
attribute date endDate;
attribute integer progress;
attribute string detail;
attribute integer number;
relationship DEPARTMENT
ProjectOf inverse
DEPARTMENT:: hasDep;

Class Package.PROJECT Extends
%Persistent [ ClassType= persistent,
ProcedureBlock ]

{
Property projectNo As %String;
Property name As %String;
Property startdate As %Date;
Property endDate As %Date;
Property progress As %lnteger;
Property detail As %String;
Property number As %lnteger;
Relationship ProjectOf As

DEPARTMENT [ Cardinality
one, Inverse = hasDep ];

interface PROJECT: persistent

—~

attribute String projectNo;
attribute String name;
attribute Date startDate;
attribute Date endDate;
attribute Integer progress;
attribute String detail;
attribute Integer number;
relationship DEPARTMENT
projectOf inverse
DEPARTMENT::hasDep;

c0l
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class PERSON(extent PERSONS)

{ attribute string firstName;
attribute string lastName;
attribute string titteName;
attribute date birthDate;
attribute string sex ;
attribute string comment;
integer Age():

}
class EMPLOYEE extends PERSON ( extent EMPLOYEES)

{ attribute string empNo;
attribute string address;
attribute date hireDate;
attribute string SSN;
attribute string telNo;
attribute string depenNo;
attribute DEPENDENT dependent;
string changDepName ():
string changProject ():
relationship DEPENDENT hasDpt inverse DEPENDENT :: dependentOf;
relationship EMPLOYEE supervisor inverse EMPLOYEE:: supervisee;
relationship set<EMPLOYEE> supervisee inverse EMPLOYEE:: supervisor;
relationship set<WORKSON> worksIn inverse WORKSON:: AllocateTo;
relationship set< MANAGES > manageFrom inverse MANAGES:: hasMg;

}
class DEPENDENT (extent DEPENDENTS)
{ attribute string depenNo;
attribute date birthDate;
attribute string sex ;
attribute string relationship;
relationship EMPLOYEE dependentOf inverse EMPLOYEE::hasDpt;

}
class LOCATION (extent LOCATIONSs)
{ attribute string locationNo;
attribute string address;
attribute string name;
attribute string telNo;
attribute string province;
relationship set<PROJECT> hasPro inverse PROJECT:: DepentdentOf;
relationship set< DEPARTMENT > Locate inverse DEPARTMENT:: hasLoc ;

}

class PROJECT ( extent PROJECTS)

{ attribute string projectNo;

attribute string name;

attribute date startdate;

attribute date endDate;

attribute integer progress;

attribute string detail;

attribute integer number;

relationship LOCATION locateOf inverse LOCATION:: hasPro;
relationship set<WORKSON> worksInPro inverse WORKSON:: forPro;
relationship DEPARTMENT ProjectOf inverse DEPARTMENT:: hasDep;

}

class DEPARTMENT (extent DEPARTMENTS)
{ attribute string deptNo;

attribute string name;

attribute integer number;

attribute string yearMake;

attribute LOCATION location;

string addEmployee ():
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string coutEmployee ():

string changManger ():

relationship set<LOCATION> hasLoc inverse LOCATION:: Locate;
relationship set< MANAGES > manageOf inverse MANAGES:: MemberOf;
relationship set<PROJECT> hasDep inverse PROJECT:: ProjectOf;

}

class WORKSON ( extent WORKSONSs)

{ attribute integer hours;
relationship EMPLOYEE AllocateTo inverse EMPLOYEE :: workslin;
relationship Project forPro inverse Project :: worksInPro;

}

class MANAGES ( extent MANAGESS)

{ attribute date startDate;
attribute date endDate;
relationship DEPARTMENT MemberOf inverse DEPARTMENT:: manageOf;
relationship EMPLOYEE hasMg inverse EMPLOYEE::manageFrom;
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Class Package.DEPARTMENT Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{
Property deptNo As %String;
Property name As %String;
Property number As %lInteger;
Property yearMake As %String;
Property location As %LOCATION;
Method addEmployee() As %String{}
Method coutEmployee() As %String{}
Method changManger() As %String{}
Relationship hasLoc As LOCATION [ Cardinality = many, Inverse = Locate ];
Relationship ManageOf As MANAGES [ Cardinality =many, Inverse = MemberOf |;
Relationship hasDep As PROJECT [ Cardinality = many, Inverse = ProjectOf ];

}
Class Package.DEPENDENT
Extends %Persistent[ClassType=persistent,ProcedureBlock]
{ Property depenNo As %String;
Property birthDate As %Date;
Property sex As %String;
Property relationship As %String;
Relationship DepentdentOf As EMPLOYEE [Cardinality =one,Inverse = hasDpt ];

}
Class Package.EMPLOYEE Extends Person [ ClassType = persistent,ProcedureBlock ]
{
Property empNo As %String;
Property address As %String;
Property hireDate As %Date;
Property SSN As %String;
Property telNo As %String;
Property depenNo As %String;
Property dependent As %DEPENDENT;
Method changDepName() As %String{}
Method changPoject() As %String{}
Relationship hasDpt As DEPENDENT [ Cardinality = one, Inverse = DepentdentOf ];
Relationship supervisor As EMPLOYEE [ Cardinality = one, Inverse = supervisee ];
Relationship supervisee As EMPLOYEE [ Cardinality = many, Inverse = supervisor ];
Relationship Worksin As WORKSON [ Cardinality = many, Inverse = AllocateTo ];
Relationship manageFrom As MANAGES [ Cardinality = many, Inverse = hasMg ];
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Class Package.LOCATION
Extends %Persistent [ClassType = persistent, ProcedureBlock]
{ Property locationNo As %String;
Property address As %String;
Property name As %String;
Property telNo As %String;
Property province As %String;
Relationship hasPro As PROJECT [ Cardinality = many, Inverse = locateOf |;
Relationship Locate As DEPARTMENT [ Cardinality = many, Inverse = hasLoc ];
}
Class Package. MANAGES
Extends %Persistent [ClassType = persistent, ProcedureBlock]
{ Property startDate As %Date;
Property endDate As %Date;
Relationship MemberOf As DEPARTMENT [ Cardinality = one, Inverse = ManageOf ;
Relationship hasMg As EMPLOYEE [ Cardinality = one, Inverse = manageFrom J;
}
Class Package.PROJECT
Extends %Persistent [ ClassType= persistent, ProcedureBlock ]
{ Property projectNo As %String;
Property name As %String;
Property startdate As %Date;
Property endDate As %Date;
Property progress As %lnteger;
Property detail As %String;
Property number As %lnteger;
Relationship locateOf As LOCATION [ Cardinality = one, Inverse = hasPro ];
Relationship WorksIinPro As WORKSON [ Cardinality = many, Inverse = forPro ];
Relationship ProjectOf As DEPARTMENT [ Cardinality = one, Inverse = hasDep |;

}
Class Package.Person Extends %Persistent [ ClassType = persistent, ProcedureBlock]
{ Property firstName As %String;
Property lastName As %String;
Property titeName As %String;
Property birthDate As %Date;
Property sex As %String;
Property comment As %String;
Method Age() As %lInteger{}
}

Class Package. WORKSON

Extends %Persistent [ ClassType = persistent,ProcedureBlock]

{ Property hours As %lnteger;
Relationship AllocateTo As EMPLOYEE [ Cardinality = one, Inverse = Worksln ;
Relationship forPro As PROJECT [ Cardinality = one, Inverse = WorksInPro ];
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interface DEPARTMENT: persistent{

attribute String deptNo;

attribute String name;

attribute Integer number;

attribute String yearMake;

attribute LOCATION location;

mt_method "CREATE METHOD addEmployee()

RETURNS STRING FOR DEPARTMENT

BEGIN
DECLARE addEmployee STRING;
RETURN addEmployee;

END;";

mt_method "CREATE METHOD coutEmployee()

RETURNS STRING FOR DEPARTMENT
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BEGIN
DECLARE coutEmployee STRING;
RETURN coutEmployee;
END;";
mt_method "CREATE METHOD changManger()
RETURNS STRING FOR DEPARTMENT
BEGIN
DECLARE changManger STRING;
RETURN changManger;
END;";
relationship Set<LOCATION> hasLoc[1,-1] inverse LOCATION::locate;
relationship Set<MANAGES> manageOf[1,-1] inverse MANAGES::memberOf;
relationship Set<PROJECT> hasDep[1,-1] inverse PROJECT::projectOf;

|3
interface LOCATION: persistent{
attribute String locationNo;
attribute String address;
attribute String name;
attribute String telNo;
attribute String province;
relationship Set<PROJECT> hasPro inverse PROJECT::locateOf;
relationship DEPARTMENT locate inverse DEPARTMENT::haslLoc;
|3
interface PROJECT: persistent {
attribute String projectNo;
attribute String name;
attribute Date startDate;
attribute Date endDate;
attribute Integer progress;
attribute String detail;
attribute Integer number;
relationship LOCATION locateOf inverse LOCATION::hasPro;
relationship Set<WORKSON> worksInPro[1,-1] inverse WORKSON::forPro;
relationship DEPARTMENT projectOf inverse DEPARTMENT::hasDep;

2
interface MANAGES: persistent{
attribute Date startDate;
attribute Date endDate;
relationship DEPARTMENT memberOf inverse DEPARTMENT::manageOf;
relationship EMPLOYEE hasMg inverse EMPLOYEE::manageFrom;

|3
interface WORKSON: persistent {

attribute Integer hours;

relationship PROJECT forPro inverse PROJECT::worksInPro;

relationship EMPLOYEE allocateTo inverse EMPLOYEE::worksln; };
interface PERSON: persistent{

attribute String firstName;

attribute String lastName;

attribute String titteName;

attribute Date birthDate;

attribute String sex ;

attribute String comment;

mt_method "CREATE METHOD Age()

RETURNS Integer FOR PERSON

BEGIN

DECLARE Age Integer ;
RETURN Age;

END;";
|3
interface EMPLOYEE : PERSON : persistent{

attribute String empNo;

attribute String address;

attribute Date hireDate;

attribute String SSN;

attribute String telNo;

attribute String depenNo;

attribute DEPENDENT dependent;
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mt_method "CREATE METHOD changDepName()
RETURNS STRING FOR EMPLOYEE
BEGIN

DECLARE changDepName STRING;
RETURN changDepName;
END;";
mt_method "CREATE METHOD changProject()
RETURNS STRING FOR EMPLOYEE
BEGIN
DECLARE changProject STRING;
RETURN changProject;
END;";
relationship EMPLOYEE supervisor[0, 1] inverse EMPLOYEE::supervisee;
relationship Set<EMPLOYEE> supervisee inverse EMPLOYEE::supervisor;
relationship Set<WORKSON> worksIn[1,-1] inverse WORKSON::allocateTo;
relationship Set<MANAGES> manageFrom([1,-1] inverse MANAGES::hasMg;
relationship Set<DEPENDENT> hasDpt inverse DEPENDENT::dependentOf;
|3
interface DEPENDENT: persistent{
attribute String depenNo;
attribute Date birthDate;
attribute String sex ;
attribute String relateDpt;
relationship EMPLOYEE dependentOf inverse EMPLOYEE::hasDpt;

h
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=)

dszgnadldngnisulaseifuneananalnezunsduafnngudeysdeing latagnsies
Tudauaesraatiszesaatatnazunsn Alddszendldngia 11 42 Tu 1

AANE lARZININAZUAAIAIDEI9URIAANE AR UNTNUAZNAANET bA LN AKWIN 1
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6.2. NsATIRFaUANNgNAasTaInIsulatradlaazunsiduaAnn
FuTayALTIng

Twirdaliazyinnisnsaasurugniasaasnisulatnaialaazunsuiiugnun

o a o = 9 o A y X a4 A A -
ﬂqum“ﬂ?ﬂ@LﬂQQF‘]QIﬁﬂﬂ’]?VIQ'ﬂ@U@Qm“ﬂ&lﬂ@@qﬂﬂqum“ﬂﬂ@waﬂ@?q\‘]mu ';’V]ﬂl,ﬁ?@\‘]ilﬂmﬂﬁzﬂqﬂm

u a

ngnisutlaspanalaezunsduafnngiudeyadeing  Wenaasudngudeyauwsiazaiin

1
¥ =

ANNNIDLANINAANTAINNNIANTRyaaanundgndesanasnuuulivsell  nmeaeuas

u

| '
= aa ol ¥

Tinneduiudunndayaideing lnanisszydeuerisiosnsiesnisainaaialaozunss
nmeaeuazneaeuiugudeya 2 alawiniuhe gaudeyantid uazgiudeys
unia daugudeyannnansgulenasaarlinaseuiilesaingudeyadiainanay
o o % ¥ 1 % v
nmsgIudmiuNsaF g udayaliannnsnaingiudeyalilnenag
6.2.1 NMSNAKALAMNYNADIVAIAANIFIULAYAVDIFIUTAYAALT
namaaeLANNgNAesteddAnng utayaresgudeyandansauandlinig

AN997 6.9 -39 6.13 A9t

AN 6.9 UAAINIINAGELIANINGNARIBNARNFWTRY AN INAGELT 1

TEST REPORT

ID: | TestCase001 Date: | 10/03/2005 | By: | Sathit | Database | Cache’

NIINAFAL nagaumsioyalaeldA14s : Select * From TEST.EMPLOYEE

[ 6

HAAWENFEINTT | wansdeyadiuan 6 ianedn Tnaueristiossng nuansaziduwerdos
idsnglunanalnezunsy 289A57@ PERSON uaz EMPLOYEE uasH

LANILFNAAAINANNANNUTIZIN9ARE PERSON, EMPLOYEE,

DEPARTMENT, PROJECT, DEPENDENT WA WORKSON

NANITNAZALU
ocectequery S SRR 20|

Eile CQuery

Enter a quemn:

select * from TEST. EMPLOYEE =]
b
i |
KT ¥ =
=
ID[SSN | addiess [bithDate | commen| depentlo | empMo | firstiame [ hasDpt [hieDate | lastMame [ sex | supervis| telNo | titeMam « |
1] 13 23687E 8541 Phe 08/21/1963 DPOO1 EOOT Anupsh (1 02/01/2005  Pigit M3 02587 Mr.
2| 14/ 359870 20 mood | 03/31/1979 CPOOS  EOO2  Males 5 02/01/2005 . aides F 13 0293
3| 15 B33 254 Phal 09/03/1979 DPOD3 | EOOF | Prapat 3 020142005 Sahopan M 1B 02785iMr
4| 16/ 897524 400.Janc| 0141141978 CPO02 | EOO4  Samom 2 023/01/2005 Pskpien F 16 05478 Mrs.
Bl 17 96874E 82115 v 0ES22/1972 DPOD4  EOOS  Pormpun | 4 02012005 Pipatkike [ F 113 0345¢ Mrs._l;I
A I I »
‘ Max number of rows to load: I 100 16 columns B rows loaded Max Allowed = 350,000 cells ‘

agLlia NIFUARNHALRITRYAYNFEY




a Py = o A
19790 6.10 LL@m\?ﬂ'ﬁ‘l’]m@ﬂ‘]_lﬂqqﬂgﬂmﬂqmﬂﬂﬂﬂmqﬁquﬂﬂﬂu@ NI1TNAKALUN 2
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TEST REPORT

ID: | TestCase002 Date: | 10/03/2005 | By: | Sathit | Database | Cache’
NIINAFAL nagaumsiayalaeldA4s : Select * From TEST.PROJECT Where
projectof =1 or projectof =4
[ rdl % ¥ o [~3 'S aa rdl
HAANENFEINT | wanadayadatuau 6 Faneda Insuansievsiesinlaingluaana
1pazinIN 184Aa74 PROJECT wasinayistasinaainaauduwus
2211919AAN% DEPARTMENT was PROJECT Tnsilanasneiazidsintes
ARA PROJECT Nagunun = 4
NANIINARDL
[ eecute query S I S SR 21
File Ouery
Enter a quens:
Toare projecee: ot P =
< il =
10| ProjectOf | detail [endDate  [locate| name [ number [ progress | projectMo| startdate  [§
i1 EIE] Froject for [T depattment pear 2005 | 12/31/2005 1 IT Project #1 15 50 01/01/2005
zZl 21 Froject for IT department wear 2005 12/31/2005 1 T Projoct #2 i5 b FO0Z 01/01/2005
3 34 Project for Marlgeting d@paltment year 12/31/2005 3 K arketing Project #1 3 an FPO0O3 01/01/2005
4| 4 4 Praject for Marketing departrment year | 1243142005 | 4 Marketing Project #2 | 3 80 PO04 0140142005
5| 5 4 Project for Marketing department year| 12/31/2005 |6 | Marketing Project #3 | 2 70 POOS 01/01/2005
Bl 7 4 Froject for Farketing department vear 12/31/2005 | 3 | b arketing Project #4 4 20 Poov 01012005
| Max rurmbier of rows o load: [ oo T columns B raws Ioaded Max Allovwed = 350,000 cells
aguna NIIUAAINALBITRHAYNFIDY
= o a % dl
F1379% 6.11 WARNNIINAABLAYINGNABITBNARNIZ TRy A N1IMAaaLT 3
TEST REPORT
ID: | TestCase003 Date: | 10/03/2005 | By: | Sathit | Database | Cache’
= 9 Yo o
NNINALBL nagaunstayalaelEAI49 : Select * from TEST. DEPARTMENT
[ rdl % v o [~3 'S aa o 1 dl aa o
HAANENFRINT- | uanadayaduail 4 5anain Inguavidafsie ansaziduweyaion
nlsngluratalnezinsu 189aa8 DEPARTMENT
NANIINAGAL
[leecute query e 21
Eil=  Query
Enter a querny:
select * from TEST. DEPARTMENT =1
4 =
10| deptMo [name [ number [weartdake
i 1 Dol Technology and information D epartment 1na 2002
2 2 Dooz Acounting D epartrnent 15 2000
3 3 Doo3 Human D epartrent 5 2000
4 4 Doo4 b arleeting D epartment 10 2002
ENNN] |
| baw mumber of rowes to load: [ 700 B columns 4 rows lnaded bl o Allowed — 350,000 sells

as1la

NITUAPINATDITRYAYNFIDY
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a Py = o A
199N 6.12 LL’&ﬂ\?ﬂ']?“l’]mﬁ'ﬂ‘]_lﬂqqﬂﬂuﬂmﬂqm‘ﬂﬂ@ﬂﬂqﬁquﬂﬂﬂu@ N1INAKALUN 4

TEST REPORT

ID: | TestCase004 Date: | 10/03/2005 | By: | Sathit | Database | Cache’

NIINAFAL noaeuAdeyalanldfda

Select c.deptNo,c.name,a.firstname,a.lastname,
d.name,d.province,e.name

From TEST.DEPARTMENT ¢, TEST.EMPLOYEE a,
TEST.LOCATION d,TEST.PROJECT e, TEST.MANAGES b

Where a.id=b.hasMg and b.memberof= c.id and b.memberof= 1
and c.id=e.projectOf and e.locateOf=d.id

and d.province="Chiengmai"

HAANWSNFRINTT | uaAstagadnuiu 4 5anesn Tnaueystiassing (nuansaziduwenados
dl A aa ng <
Wﬂ?ﬁﬂgluﬂﬂﬁﬂim‘ﬂmmﬁ‘w Iﬂﬂﬂﬁﬁ‘mﬂﬂu%‘}LL@W?UQM%MN’]LL@NLL@%L?@

» 24 PRy ~ ) .
ARTA @ZLLL@@Q?’]H@ZL@Hﬂﬂ@ﬂm\‘m’]?ﬂmmﬂﬁuﬂm = Chlengmal
NAN1TNAFDL
|Execute Query s o/ \ S 2 x|
Ele Query ; ; : ’/:’:’* )
Enter a quer: — 7;:.:"#
select c_deptMo,c nane,a. firstnawme,a. lastname, d_name,d. province, e _name ‘:J

from TEST_DEPARTMENT o, TEST. EMPLOYEE =, TEST.LOCATION d,TEST.FPROJECT =, TEST_MALNAGES b
where a.id=b_hasHg

and b_membercof= c.did

and bomembercof= 4

and c.id=e.projectlf

and e locatelf=d._id

and d.province="Chiengmai" 2
deptho |name |firstN ame | lastM ame |name |pr0vince |name
1) D004 | Marketing Departmert \Samom | Pakpien F.ad suan kasw Chiengrnai | Marketing Project #2
2|D004 | Matketing Department _ Suksun | Tungit | Kedsusnkasw _ Chiengmai _ Markefing Project #2
3| D004 | Marketing Department Anupab | Pisit | Kad suan kaew Chiengrnai | Marketing Projsct #2
40004 | Marketing Departmant FPrapat | Sangpan K.ad suan kasw Chighgrnai Marketing Project #2

tan number of rows to load: | 100, 8 galumns 4 raws loaded Mz Allowed = 350,000 cells

a7ilia NTUAAINATEITRYAYNFY
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nanAaeLANNYNFBdTesANIg utayaresgudeys uuiia atmisouanslimiw

FIN9NTN 6.13 WAAINIINAFBLIAINGNFIBNTIBsARNI1UDYA N1INARRLING

TEST REPORT

ID: | TestCase005 Date: | 10/03/2005 By: | Sathit | Database Matisse
nmanagey | naaeumstayalaeldA4s ; Select * From EMPLOYEE
[ fdl b o < '8 aa 6 1 dl aa a‘d‘
NAQAWEN Lmq%u”af«mmu 6 LIAARTA IﬁﬂLL@W?UQIﬂm’]\? jVILL@ﬁ\‘I“’QﬁLﬂuLL@W?UQWW
f84N13 Usngluranalaesziny 189Aa14 PERSON Uay EMPLOYEE wazfiuavs
dosniinanAuduiussz1dnsAana PERSON, EMPLOYEE,
DEPARTMENT, PROJECT, DEPENDENTL.AE WORKSON
NAN1TNAKAaL
Matisse SQL Query x|
— Enter a querny [or 'help’]—
zelect * from EMPLOYEE |
" i » | -
— Result - =
00 | firstMame | lastMa.. | tidekame | bithDate | sex | comment | ermpMo | address
0:12dZ2  Anupab Fizit 1969-0... M EQo1 85/1 Phayathai rd. Phe
O0x12d3  kMales Jaides 1973-0... = EQ0Z 20 mool Phapathai rd.
O0x12d4  Prapat Sangpan 1973-0. . | EQOZ 254 Phaholpothin rd. J:
O0=«12d5 Samorn FPakpien 1978-0... F EO04 400 Jangwattana rd. L.
O0=<12dE  Pornpun Pipatkit 1972-0... = EOO0S 82115 “ipavadee rd.
0:12d¥  Sukzsun T ungjit 1980-0... A EO0& 539871 Sathorn rd. S athe

<]

B objects selected

a3l

NITUAPINATDITRYAYNFIDY
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a Py = o A
199N 6.14 LL’&ﬂ\?ﬂ']ﬂ’]m@ﬂ‘]_lﬂqqﬂﬂuﬂmﬂqm‘ﬂﬂ@ﬂmqﬁ’]uﬂﬂﬂu@ N1INAKALN 6

TEST REPORT

ID: | TestCase006 Date: | 10/03/2005 | By: | Sathit | Database | Matisse

maneaey | neaeuisdeyalneldinds : Select* From PROJECT a,DEPARTMENT b
Where a.projectOf=b.oid and b.deptNo='"D004'or b.deptNo='"D001"

NAGNET wansdayaauau 6 13aaain Iaauaviatonsng jﬁLme%LﬂuLL@vﬁﬁqﬁﬁ

FRNNIg dsnglupanalaazinsy 229678 PROJECT wazduavidesifaan
AINANNUTIENTI9AA14 DEPARTMENT uaz PROJECT Tntiuans
MEAABEATEIAAE PROJECT MIRgutin = D004 D00

HANINAADL

Makisse SOL Query

— Enter a querny [or 'help']————

zelect * from PROJECT a.DEPARTHEMT b ;I
where a projectdf=b.oid
and b.deptMo="0004"
or b.deptho="00007"
0l - K |
— Fesult ———
alb | project... | name | Starﬂ}ate_] . endDate | progress | detail
O:12ch PO IT Project #1 2005-07-00  Z2005-12-21 B0 Project for IT deparktme
Ox12cc  POOZ IT Project 2 2005-01-01  2005-12-31 70  Project for IT departme
O<12cd  POO3 kA arketing Froject #1 2005-01-01  2005-12-31 20  Project for kMarketing d
O:12ce POOD4 kM arketing Froject #2 2005-01-01  Zo0s5-12-231 20  Project for Marketing d
O=12cf  POOS kA arketing Froject #3 2005-01-01  Z005-12-31 70  Project for Marketing d
0«12d1  POOY kdarketing Project H4 2005-01-01  2005-12-21 20  Project for karketing d
0<12d1  POOY M arketing Project #4 2005-01-01  2005-12-21 20 Project for Marketing d
EH| i |
E objects selected

aguna

BT NS NG PO hata gl N
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AN 6.15 UWAAINIINAFBLIAINYNFIRIIBNARAN T 1UdRYA NInAsaLT 7

TEST REPORT

ID: | TestCase007 Date: | 10/03/2005 By: | Sathit | Database Matisse

naaaumstayalneldA4s : Select * From DEPARTMENT

N1TNAARL

[ r-dl 4 o < o aa o 1 ‘dl 3| aa rdl
HRANTN LAPNUBYAITUIU 4 5apasna Tnalansiossng ﬂ%LLﬂﬂQ@SLﬂuLL@VI?U’JWV}
FB4N13 dsnglueanalaaziingd 18Aa1a DEPARTMENT
NANNINAK/DL

Matisse SQL Query e 3|

— Enter a quern [or ‘help'] :
select * fram DEPARTHEMT |
-
LI E x”?? = - ; - »
Bcce | e ] LA
— Result - - — =
alb | deptkHo | name A i id nurmber | wearkdake |
Ox12de DOO1 Technology and infarmation Department 10 zooz
Om12dre Dooz Aucounting Department 15  Z0ooo
Ox1Z2e0  DOO3 Human Department 5 2000
O=12el Doo4 ki arketing D epartment 10 zooz
<] | — 2 i |
4 obhjects selected; Y.

auua

NITUAAINALBITAYAYNADY
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a Py = o A
199N 6.16 LL’&ﬂ\‘lﬂ'ﬁ‘l’]m@ﬂllﬂqqﬂgﬂmﬂﬂmﬂﬂﬂﬂmqﬁquﬂﬂﬂu@ N1INAKALN 8

TEST REPORT

ID: | TestCase008 Date: | 10/03/2005 By: | Sathit | Database Matisse

=& £ ¥ o OI/
NNINAZAL nagaunstayalne 1A :

Select b.OID, c.deptNo,c.name,a.firstname,a.lastname
From DEPARTMENT c,EMPLOYEE a, MANAGES b

Where a.oid=b.hasMg and b.memberof= c.oid

HAANET uanadayadnuen 8 13ARada tnawavsionsine uansaziluueristios
f84N13 dsngluparalaeziny 1899814 MANAGE uariluevisdosmiinann
ANANTLTIznIeAANE DEPARTMENT, EMPLOYEE uaz MANAGE

%
IPEINIFAANLNLAVITLFUIUNI AR

Motimse sgrguery =
— Enter a query [or '"help’l
select b.OID, c.deptHo c.name_ a.firsthame . a. lasthame “I
fromm DEPARTMEMT c.EMFPLOYEE a. MAMNAGES b
wihere a.oid=b.haskg and b.memberof= c.oid
| -~
[EH] : i 2
Ercowe | e
— Besult = s
[=1ls] | depthla | name — |_firstname | lastname
0=12F2 Dool Technology and information O epartoeat Anupab Pisit
O=1274 ool Technology and information D epartment Frapat Sangpan
O=12F3 Dooz Acounting D epartrent Fal=e Jaides
O=12f5 Cooz Hurman Departmant Pormmpun Pipatkit
O=12FS Doog kA arketing Department S amorn Fakpien
O=12F7 Dooag kA ark.eting Diepartmenk Sul.zun T ungijit
=126 Doo4 F arketing Department Anupab Pisit
0=12F3 Doo4 kA arketing Department Frapat Sangpan
EN| i ]
4 objects selected
aguna NITUAAINATDITRYAYNADY
Q U a

anmaadeulidealdell WaneaauAugnsesesdiutlsznausig 7 Na¥
Tugudeyadeingan. | parslagzunsulaenimaseunsdagaanngiudeyanaieann
a % a o dl Y o 1 A o 1 dl A
apnngudeyadeingiliainnisutas  Tnanimeseudinasaziunistiududnezesiie
AN asTevTeRNANIUS AN AINAalABZUNTNYNARY  AznudInsRstayaan

1
Y K =

gudayalnanisszygeflasnysnglunanalaezunsy NUINTRYANANBENNINAINYN

a

gnsie Asuansua199N 6.9-6.16

sathiasagiddangnisudasia 11 desnnsoudasdeyaiduapungiudeyad

(=

o o ° = o | ¥ Y a Y
mg lAgnFewazatnisnitarndenas i deuldassugudeya
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6.3. nsusziiuNa LLﬂx')Lﬂ‘i’]%‘lﬁN@‘Vl‘lﬂ"i’]ﬂﬂ’]%“VIﬂﬂ’f]ﬂﬂ’]‘é‘LLﬂ@\‘lﬂﬂ"lﬂ‘lﬂ’rﬂgl,l,ﬂ‘iﬂd
[ a Y [
luaAugrutayaldeing

o = = )y & o o A4 A A
um@’m‘wmMﬂummﬂmﬂ@’mim@ummLﬂummmﬂmm@g@mqmqﬂu LATRINAN

©

dszgndldngnisudasgduneananalaaziny aziiansnnnazesnismagasainiade Al
1. Auaupanafigna¥aiae
2.fﬁmfsuu@w“iﬁaﬁﬁgﬂm%qﬁwum
s.ﬁqmumm@mﬁgﬂm%qﬁwmm
4.@3mfsummﬁwﬁuﬁﬁgnm%‘w%&wm
5.mmgﬂﬁ@qmﬂm@wmmuﬁ\ﬁmﬂ@mngﬁu%gm%’éﬁq%\mum
nsmngasluiadeilaznageudnilendasainaanalaezunss Juapnngiudeya

TIFNUAD ANUIUABIAANA LeVFT0E WNFan AINANTUSIgNaFsaInAanalaazunay

1
=

¥ dl b4 [ = £ a o v v 1
wdallallairaduanunresgudeyadainguds deyaniagnieluraialnazunsnuas
¥ = ¥ o ! ' ¥ o a’lj
nelugudeyainnnaenadedinvvseld agliluniselinsi
1. RNUIUARIANYNATIIVIINNA
NINAFBLAUIUARIATNIYNAFIN KA aznadaLdn Waulasnanalnazunan 1y
anngudeyadeinguaniuanaatansnanes lupata lnezunsn i uIvinALA Y
dl 1 = ¥ a o A ! d‘ dld °
pananeg uarn g udeyarieinguseld TannamaseunaalaesunINNAUIUARIA
TanNA 8 AA4 uailseueuiuaataluaAn gauteyaiteing linadenised 6.17 Tny
Falaane AN HARNANAHINARIAT IHAINNIINARRLITLIA I uAAN AU AT sz

1
=

P3N 6.17 WAPINAAWEN LHAINN1INARD LA UILAAATIGNAF 19NN A

21LAZIDUANITNANDS 1inYeg1udeyadeing
anmsgulendna | gaudeyannid | gudeyauniia

1.27U3UARNA 1LAAA 8 8 8
Tnazuns
2.47uuAaNa lugudeya - 8 8

- e
3.ANUIUAAAT IAAN 8 8 8

4
GENE
4.PINNYNABUBINT 100% 100% 100%
wilag
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o aa o al [ &
Z.QﬁuQuLL’fJVI‘i“lJ’JGI‘VIE]ﬂﬂ‘J'N‘VN‘MNﬂ

! v 1
nsnpaaLAIuaBLanlaAngnad1eianun aznagatdn Waulasranalnazunssy

= 1 o

dluapnngudeyadeinguassuiuuersioiiaunieg luaaalnezunsuiiauanwingy

a
' 1

° aa  ea = P a o = = =
Auauievisainetluaanigaudeyadeingrell Geannimeaeuaaialaezunsuid
[nuaukevsiaivavnn 36 wevsasuavifraumeuiuuevsiofluanungiudeyaii
o 19/ o A

mAnafamnI99 6.18 Fataanielunnseuanadednuounanidasiinldainniamesauiiy

ANUIUBAVIFUIRUDILAAZ AR

= o oy y ° aa  oal y 2
R38N 6.18 LL@ﬁ’NN@@‘Wﬁ‘ﬂiﬂ@qﬂﬂﬁ?‘w@@‘ﬂ‘i.l"]”lu'luLL‘ﬂﬁ“LlfJﬁ]VIQﬂ@‘é‘W\‘IVI\‘]MN@

nuUBLeNT | nuulu 1UAYRIg TRy ATIRY
dosfigna¥ne | Aana mansgulendna | gaudeyani Fudeyauniia
TuAana aezunsu | lu ann T ann T ann
gude deaile | goude | wiesile | goude | et
1A 4a 44
PERSON 6 > 6 6 6 6 6
EMPLOYEE 6 ; 6 6 6 6 6
DEPENDENT 4 = 4 4 4 4 4
LOCATION 5 £ 5 5 5 5 5
PROJECT yA = A 7A 7 7 7
DEPARTMENT 4 - 4 4 4 4 4
WORKSON 1 - 1 1 1 1 1
MANAGES 2 - 2 2 2 2 2
UIUUBYIT 35 - 35 35 35 35 35
Dnsfneuun
m’mgmﬁm 100 % - 100 % 100 % 100 % 100 % 100 %
21829n17U1 A
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3. 4TUULNYNBAANYNATIVINNR
! v 1
NMINARBLANUIUNNTRANNATINIIUNA Aznaaaudn Iawlairaialnazunsy

Huapngudeyadeinguissruinmnseaiannaieglunaialaezunsudawawminiy

' 1
A o

wnsenfiag uapnguteyadeingvreld Teannimaseuaatalaszunsuiiaiuu
WnsenienNa 9 wnseanazilFaumauiumnsenluann g udeyaideing lAnans
5113797 6.19 Folaan8 1WA 1UAAIDNEA UMMM G AT A NNIIMAAeLITLA WY

LNVERA URILARLARNA

1 v
P % o

dl o e’d‘ v o
139N 6.19 LL’&ﬁNN@@Wﬁ‘l’li@l@qﬂﬂ’]?ﬂﬂ@‘ﬂu@’]uqum%ﬁﬂ@WQH@?W\‘WI\‘]‘MNﬁ

NuUIUNNEER | Anuauly 1ALy ARG

figna¥elu ARNE wmsgulenENa | gaudeyand Fudnya wni

ARG lnazunsu | lu aIn T ann T ann
gaude | iwieafia | giudie | wiesile | goudie | wesdle
14 44 44

PERSON 1 d 1 1 1 1 1

EMPLOYEE 2 - 2 2 2 2 2

DEPENDENT 0 : 0 0 0 0 0

LOCATION 0 = 0 0 0 0 0

PROJECT 0 = 0 0 0 0 0

DEPARTMENT 3 - 3 3 3 3

WORKSON 0 r 0 0 0 0

MANAGES 0 - 0 0 0 0 0

NUIBNNTAN 6 - 6 6 6 6 6

Fravn

ﬂﬂ]’ﬁllgﬂl?’f@\ﬁ 100 % - 100 % 100 % 100 % 100 % 100 %

2129n17U1 A
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4 Furuanuduiusignasananun
ma‘mmmuﬁqmummzﬁ”mﬁuﬁrﬁgﬂ@’éﬁw’fwum aznpdaudn iieulasnana
laazungy Lﬂu@ﬁwﬂﬂ’miﬂﬂﬂﬂL%\‘I'?[ﬂqLLﬁQ’%WMQMﬂQWNﬁNWuﬁF%QMNmﬁ@ﬂiuﬁ@’]@imﬂmmﬁ‘w
fmnurinfuanuduiuifieglusfungudeyaideinguielal saannimaganeaia
Inezunsufifianuauanudiiuiiomn 19 AdNTuEuas R uLToUTuA AN
Tu mﬁmgm%mL%ﬁmq%’mﬁqmmq‘ﬁ' 6.20 AaLauN18TuAITIILARIDN AU
AL AN UE TN 9ARNAT IHANNNINARR LTS TWIUAT AN UETE 9N T83usAY

AANA

FI137991 6.20 WARINAANEN IHAINNIINAAELRIUIUAIINANTUSGNATIIUNA

AU AN 1AL IUieyalEeing

ArENTUET | Tunads W3z 1LlanLaNe FudeyanLT Fudeya wniia

gnailumpana | laoz- Tu A7 T AN T A7
WNTa guda irisaile guda isaaile gude ispaile

344 44 44

PERSON 0 - 0 0 0 0 0

EMPLOYEE 6 - 6 6 6 6 6

DEPENDENT 1 - 1 1 1 1 1

LOCATION 2 - 2 2 2 2 2

PROJECT 3 - 3 3 3 3 3

DEPARTMENT 3 - 3 3 3 3 3

WORKS_ON 2 - 2 2 2 2 2

MANAGES 2 2 2 2 2 2 2

AU 19 - 19 19 19 19 19

ANNANNUS

yavian

mmgﬂé’m 100 % - 100 % 100 % 100 % 100 % 100 %

1BINNTHUAS
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5.ANYNARIANNITNARALAITBYAANFIULRYANHSVINNA

FIN3IN9 6.21 LAASHAAWEN IFAINN1IMAGALAINYNABIAINNNIMAGBLAITBYAAN

¥ dl v
ﬂﬁumm@wmw

P1EAZRLANINAADY 11AYeIg1UTeyATIng

udayani Fudeya uniia

AYNYNABITDINITMAABLAS | NNauanKATeTagagnsies | nsuansnatesdayagnsies

dayaanguieya
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persistent, ProcedureBlock]
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class A Class Package.A Extends Interface A: persistent

( extent As key keyOfA) %Persistent [ClassType = {

{ persistent, ProcedureBlock] Attribute string keyOfA;
attribute string keyOfA; { Attribute string attrOfA;
attribute string attrOfA; Property keyOfA As %String; Attribute Set<String>
attribute set<string> Property attrOfA As %String; multiValuedAttr;

multivaluedAttr; Property multivaluedAttr As mt_method
string methodA(); %String[Collection=array]; "CREATE METHOD methodA()
} Method methodA() RETURNS String FOR A
As %String{} BEGIN
} DECLARE methodA String;
RETURN methodA;
END;";
}
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class B
(extent Bs
key keyOfB)
{

attribute string attrOfB;

attribute string keyOfB;

relationship C bTOc inverse
C::cTOb;

class C
(extent extentOfC
keyOfC)
{
attribute string attrOfC;
attribute string keyOfC;
attribute set<String>
multiValuedAttr;
relationship B cTOb inverse
B::bTOc;

Class Package.B Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfB As%String;
Property attrOfB As %String;
Relationship bToc As C
[Cardinality = one,
Inverse = cTob];

}

Class Package.C Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]

Property keyOfC As%String;
Property attrOfC As %String;
Relationship cTob As B
[Cardinality = one,
Inverse = bToc];

Interface B:persistent

attribute String attrOfB;

attribute String keyOfB;

relationship C bTOc[1,1]
inverse C::cTODb;

Interface C:persistent

attribute string attrOfC;
attribute string keyOfC;
attribute Set<String>
multiValuedAttr;
relationship B cTOb[0,1]
inverse B::bTOc;
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class A

(‘extent As key keyOfA)

{
attribute string keyOfA;
attribute string attrOfA;
relationship set<AB> aTOab

inverse AB::abTQOa;
}

class B
(‘extent Bs key keyOfB)

attribute string keyOfB;
attribute string attrOfB;
relationship set<AB> bTOab
inverse AB::abTOb;
}

class AB(extent ABs )

attribute string attrOfAB;

relationship A abTOa inverse
A::aTOab;

relationship B abTOb inverse
B::bTOab;

Class Package.A Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfA As %String;
Property attrOfA As %String;
Relationship aToab As AB
[Cardinality = many,
Inverse = abToa];
}
Class Package.B Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfB As %String;
Property attrOfB As %String;
Relationship bToab As AB
[Cardinality = many;
Inverse = abTob];

}
Class Package.AB Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property attrOfAB As %String;
Relationship abToa As A
[Cardinality = one,
Inverse = aToab];
Relationship abTob As B
[Cardinality = one,
Inverse = bToab];

Interface A:persistent

Attribute String keyOfA;

Attribute String attrOfA;

Relationship Set <AB>
aTOab[0,-1] inverse
AB::abTOa;

Interface B:persistent

Attribute String keyOfB;
Attribute String attrOfB;
relationship Set <AB>
bTOab[0,-1] inverse
AB::abTOb;
}
Interface - AB:persistent
{
attribute String attrOfAB;
relationship A abTOal[1,1]
inverse A::aTOab;
relationship B abTOb[1,1]
inverse B::bTOab;
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class B
(extent Bs key keyOfB)
{
attribute string keyOfB;
attribute string attrOfB;
relationship B parent inverse
B::child;
relationship set<B> child
inverse B::parent;

Class Package.B Extends
%Persistent [ ClassType =

p
{

ersistent, ProcedureBlock ]

Property keyOfB As %String;
Property attrOfB As %String;
Relationship parent As B
[Cardinality = one,
Inverse = child];
Relationship child As B
[Cardinality = many,
Inverse = parent];

interface B:persistent

Attribute String keyOfB;
Attribute String attrOfB;
relationship B parent [0,1]
inverse B::child;
relationship Set<B>
child[0,-1] B::parent;
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class B
(extent Bs key keyOfB)

attribute string keyOfB;
attribute string attrOfB;
attribute C bc;

class C
(extent Cs keyOfC)

attribute string keyOfC;
attribute string attrOfC;

}

Class Package.B Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]

Property keyOfB As %String;
Property attrOfB As %String;
Property bc As %C;

Class Package.C Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfC As %String;
Property attrOfC As %String;

}

in

{

in

{

}

terface B:persistent
attribute String keyOfB;
attribute String attrOfB;
attribute C bc;

terface C:persistent

attribute String keyOfC;
attribute String attrOfC;
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class B
(extent Bs key keyOfB)

attribute string keyOfB;

attribute string attrOfB;

relationship A bToA inverse
A:: AToB;

class A

(extent As key keyOfA)

{
attribute string keyOfA;
attribute string attrOfA;
attribute B b;
relationship B AToB

inverse | B::bToA;

Class Package.B Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfB as %String;
Property attrOfB As %String;
Relationship bToA As A
[Cardinality = one,
Inverse = AToB];

Class Package.A Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfA As %String;
Property attrOfA As %String;
Property b As %B;
Relationship' AToB As B
[Cardinality = one,
Inverse = bToA];

interface B:persistent

attribute String keyOfB;
attribute String attrOfB;
relationship A bToA [1,1]
inverse A:: AToB;
}

interface A:persistent

attribute String keyOfA;
attribute String attrOfA;
attribute B b;
relationship B AToB[0,1]
inverse B:: bToA;
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class B
(extent Bs key keyOfB)

attribute string keyOfB;
attribute string attrOfB;
relationship A bToA
inverse A:: AToB;
}

class A
(extent As key keyOfA)
{
attribute string keyOfA;
attribute string attrOfA;
attribute B b;
attribute string keyOfB;
relationship B AToB
inverse B:bTOA;

Class Package.B Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]

Property keyOfB as %String;
Property attrOfB As %String;
Relationship bToA As A
[Cardinality = one,
Inverse = AToB];

}
Class Package.A Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfA As %String;
Property attrOfA As %String;
Property b As % B;
Property keyOfB As %String;
Relationship. AToBAs B
[Cardinality = one,
Inverse = bToA];

in

{

in

{

terface B:persistent

attribute String keyOfB;

attribute String attrOfB;

relationship A bToA [1,1]
inverse A:: AToB;

terface A:persistent

attribute String keyOfA,

attribute String attrOfA;

attribute B b;

attribute string keyOfB;

relationship B AToB[0,1]
inverse B:: bToA;
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class A
(extent As key keyOfA)

attribute string keyOfA;

attribute string attrOfA;

relationship set<Weak>
linkToWeak inverse
Weak::linkToOwner;

class Weak

(extent Weaks key

(partialKey, keyOfA))

{
attribute string partialKey;
attribute string keyOfA;
attribute string attrOfW;
relationship A linkToOwner

inverse A:: linkToWeak;

Class Package.A Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]

Property keyOfA As %String;
Property attrOfA As %String;
Relationship linkToWeak As Weak
[Cardinality = one,
Inverse = linkToOwner];

}
Class Package. Weak Extends
%Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property keyOfA As %String;
Property attrOfW As%String;
Property partialKey As%String;
Relationship linkToOwner As A
[Cardinality = one,
Inverse = linkToWeak];

interface A:persistent

attribute String keyOfA,;
attribute String attrOfA;
relationship Set<Weak>
linkToWeak[0,1] inverse
Weak::linkToOwner;
}

interface  Weak:persistent
{
attribute String partialKey;
attribute String keyOfA;
attribute String attrOfW;
relationship A
linkToOwner[1,1] inverse
A:: linkToWeak;
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class superClass
(extent superClasss
key keyOfS)

{

attribute string attrOfS;
attribute string keyOfS;

class subClass
extends superClass
(extent subClasss
key keySB)

{

attribute string attrSB;
attribute string keySB;

}

Class Package.superClass
Extends %Persistent [ ClassType =
persistent, ProcedureBlock ]
{
Property attrOfS As %String;
Property keyOfS As %String;

Class Package.subclass Extends
% superClass [ClassType =
persistent, ProcedureBlock]
{
Property keySB As %String;
Property attrSB As %String;

interface superClass:persistent

attribute String attrOfS;
attribute String keyOfS;

interface subClass:
superClass:persistent

attribute String attrSB;
attribute String keySB;

}
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interface InterfaceA

{

string methodinterface();

class A: InterfaceA
(extent As key keyOfA)

attribute string attrOfA;

}

Interface Package.InterfaceA

method Methodinterface()
As %String{ }
}

Class Package.A :InterfaceA

[ ClassType = persistent,

ProcedureBlock ]

Property attrOfA As String;

interface InterfaceA

mt_method
"CREATE METHOD
Methodinterface ()
RETURNS STRING FOR
InterfaceA
BEGIN
DECLARE
Methodinterface STRING;
RETURN Methodinterface;
END;";

interface A:InterfaceA:
persistent

attribute String attrOfA;
}
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class CLASSA(extent CLASSASs)
{ attribute date attrCA1;
attribute string attrCA2;
string methodCA1():
string methodCA2():

}
class INTERFACEA ( extent INTERFACEAs)
{ string methodIA1():

}

class CLASSB extends CLASSA: INTERFACEA (extent CLASSBs)

{ attribute string attrCB1;
string methodCB1():
relationship set<CLASSK> roleBToK inverse CLASSK:: roleKToB;
relationship CLASSC roleBToC inverse CLASSC:: roleCToB ;

}

class CLASSC (extent CLASSCs)

{ date methodCC1():
attribute CLASSD classd;
relationship set<CLASSD> roleCToD inverse CLASSD:: roleDToC;
relationship CLASSB roleCToB inverse CLASSB:: roleBToC ;

}
class CLASSD ( extent CLASSDs)
{ attribute string attrCD1;
attribute string attrCD2;
relationship CLASSC roleDToC inverse CLASSC:: roleCToD ;

}

class CLASSE(extent CLASSESs)

{ attribute string attrCE1;
attribute string attrCE2;
relationship CLASSF roleEToF inverse CLASSF : roleFToE ;
relationship CLASSG roleEToG inverse CLASSG :: roleGToE ;

}

class CLASSF ( extent CLASSFs)

{ attribute string attrCF1;
attribute string attrCF2;
relationship set<CLASSF> child inverse CLASSF:: parent;
relationship CLASSF parent inverse CLASSF:: child ;
relationship CLASSE roleFToE inverse  CLASSE:: roleEToF ;
relationship CLASSH roleFToH inverse CLASSH:: roleHToF ;

}
class CLASSG ( extent CLASSGs)
{ attribute string attrCG1;
attribute string pk1;
relationship CLASSE roleGToE inverse CLASSE ::roleEToG ;

}
class CLASSH ( extent CLASSHSs)
{ attribute string attrCH1;
attribute CLASSJ class;j;
attribute CLASSI classi;
attribute string attrCl1;
date methodCH1():
relationship set<CLASSI> roleHTol inverse CLASSI:: rolelToH ;
relationship set<CLASSK> roleHToK inverse CLASSK:: roleKToH ;
relationship CLASSF roleHToF inverse CLASSF :roleFToH ;

}
class CLASSI ( extent CLASSIs)
{ attribute string attrCI1;
relationship CLASSH rolelToH inverse CLASSH:: roleHTol ;

}

class CLASSJ ( extent CLASSJs)

{ attribute date attrCJ1;
integer methodCJ1():

}
class CLASSK ( extent CLASSK s)
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{ attribute string attrCK1;
attribute string attrCK2;
relationship CLASSB roleKToB inverse CLASSB :: roleBToK ;
relationship CLASSH roleKToH inverse CLASSH :: roleHToK ;

dl a ¥ a o a g A ¥ a a o
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class Package.CLASSA Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCA1 As % date;

Property attrCA2 As %String;

Method methodCA1() As %String{};

Method methodCA2 () As %String{};

}
class | Package.NTERFACEA Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Method methodlA1() As %String{};
}
class Package.CLASSB extends CLASSA: INTERFACEA (extent CLASSBs)
{ Property attrCB1 As %String;
Method methodCB1() As %String{};
Relationship roleBToK As CLASSK [ Cardinality = many, Inverse = roleKToB];
Relationship roleBToC As CLASSC [ Cardinality = one, Inverse = roleCToB];
}
class Package.CLASSC Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property classd As % CLASSD ;
Method methodCC1()As %date{};
Relationship roleCToD As CLASSD [ Cardinality = many, Inverse = roleDToC];
Relationship roleCToB As CLASSB [ Cardinality = one, Inverse = roleBToC];

class Package.CLASSD Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCD1 As %String;

Property attrCD2 As %String;

Relationship roleDToC As CLASSC [ Cardinality = one, Inverse = roleCToD];

class Package.CLASSE Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCE1 As %String;
Property attrCE2 As %String;
Relationship roleEToF As CLASSF [ Cardinality = one, Inverse = roleFToE J;
Relationship roleEToG As CLASSG [ Cardinality = one, Inverse = roleGToE ];

class Package.CLASSF Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCF1 As %String;
Property attrCF2 As %String;
Relationship child As CLASSF [ Cardinality = many, Inverse = parent];
Relationship- parent As CLASSF [ Cardinality = one, Inverse =.child ];
Relationship roleFToE As CLASSE [ Cardinality = one, Inverse = roleEToF ];
Relationship roleFToH ‘As CLASSH [ Cardinality = one, Inverse = roleHToF ];

class Package.CLASSG Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCG1 As %String;

Property pk1 As %String;

Relationship roleGToE As CLASSE [ Cardinality = one, Inverse = roleEToG ];

}
class Package.CLASSH Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCH1 As%String;
Property classj As %CLASSJ;
Property classi As %CLASSJ;
Property attrCl1 As%String;
Method methodCH1() As %date{};
Relationship roleHTol As CLASSI [ Cardinality = many, Inverse = rolelToH ];
Relationship roleHToK As CLASSK [ Cardinality = many, Inverse = roleKToH ];
Relationship roleHToF As CLASSF [ Cardinality = one, Inverse = roleFToH 1;

class Package.CLASSI Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCI1 As %String;
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Relationship rolelToH As CLASSH [ Cardinality = one, Inverse = roleHTol ];

class Package.CLASSJ Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCJ1 As % date;
Method methodCJ1() As % integer {};

class Package.CLASSK Extends %Persistent [ClassType = persistent, ProcedureBlock ]
{ Property attrCK1 As %String;
Property attrCK2 As %String;
Relationship roleKToB As CLASSB [ Cardinality = one, Inverse = roleBToK ];
Relationship roleKToH As CLASSH [ Cardinality = one, Inverse = roleHToK ];

}

717 2.3 wangtuuuapungiudeyadeingresgudeyanid
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interface CLASSA: persistent
{ attribute date attrCA1;
attribute string attrCAZ2;
mt_method "CREATE METHOD methodCA1()
RETURNS STRING FOR CLASSA
BEGIN
DECLARE methodCA1 STRING;
RETURN methodCAT1;
END;";
mt_method "CREATE METHOD methodCA2()
RETURNS STRING FOR CLASSA
BEGIN
DECLARE methodCA2 STRING;
RETURN methodCA2;
END;";
|3
interface: persistent
{ mt_method "CREATE METHOD methodIA1 ()
RETURNS STRING FOR INTERFACEA
BEGIN
DECLARE methodlA1 STRING;
RETURN methodIA1;
END;";
|3
interface CLASSB : CLASSA: INTERFACEA : persistent
{ attribute string attrCB1;
mt_method "CREATE METHOD methodCB1 ()
RETURNS STRING FOR CLASSB
BEGIN
DECLARE methodCB1 STRING;
RETURN methodCB1;
END;";
relationship set<CLASSK> roleBToK inverse CLASSK:: roleKToB;
relationship- CLASSC roleBToC inverse CLASSC:: roleCToB ;

interface CLASSC : persistent
{ attribute CLASSD classd ;
mt_method "CREATE METHOD methodCC1 ()
RETURNS DATE FOR CLASSC
BEGIN
DECLARE methodCC1 DATE;
RETURN methodCCH1;
END;";
relationship set<CLASSD> roleCToD[1,-1] inverse CLASSD:: roleDToC;
relationship CLASSB roleCToB[1,1] inverse CLASSB:: roleBToC ;

h

interface CLASSD : persistent

{ attribute string attrCD1;

attribute string attrCD2;

relationship CLASSC roleDToC[1,1] inverse CLASSC:: roleCToD ;
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|3

interface CLASSE: persistent

{ attribute string attrCE1;
attribute string attrCE2;
relationship CLASSF roleEToF[1,1] inverse CLASSF : roleFToE ;
relationship CLASSG roleEToG[1,1] inverse CLASSG :: roleGToE ;

b

interface CLASSF : persistent

{ attribute string attrCF1;
attribute string attrCF2;
relationship set<CLASSF> child[1,-1] inverse CLASSF:: parent;
relationship CLASSF parent [1,1] inverse CLASSF:: child ;
relationship CLASSE roleFToE[1,1] inverse CLASSE:: roleEToF ;
relationship CLASSH roleFToH[1,1] inverse CLASSH:: roleHToF ;

2
interface CLASSG : persistent
{ attribute string attrCG1;
attribute string pk1;
relationship CLASSE roleGToE inverse CLASSE :: roleEToG ;

|3
interface CLASSH : persistent
{ attribute string attrCHT;
attribute CLASSJ classj;
attribute CLASSI classi;
attribute string attrCl1;
mt_method "CREATE METHOD methodCH1 ()
RETURNS DATE FOR CLASSH
BEGIN
DECLARE methodCH1DATE;
RETURN methodCHT;
END;";
relationship set<CLASSI> roleHTol[1,-1] inverse CLASSI:: rolelToH ;
relationship set<CLASSK> roleHToK[1,-1] inverse CLASSK:: roleKToH ;
relationship CLASSF roleHToF[1,1] inverse CLASSF : roleFToH ;

2
interface CLASSI : persistent
{ attribute string attrCl1;
relationship CLASSH rolelToH[1,1] inverse CLASSH:: roleHTol ;
I8

interface CLASSJ : persistent
{ attribute date attrCJ1;
mt_method "CREATE METHOD methodCJ1 ()
RETURNS integer FOR CLASSJ
BEGIN
DECLARE methodCJ1 integer ;
RETURN methodCJ1;
END;";

|3

interface CLASSK : persistent

{ attribute string attrCK1;
attribute string attrCK2;
relationship CLASSB roleKToB[1,1] inverse ~CLASSB :: roleBToK;
relationship CLASSH roleKToH[1,1] inverse CLASSH ::roleHToK ;

b
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<oodb_schema>
<class [interface] ComponentID="" CPNname="" Cvisibility="" Cxcenter ="" Cycenter =
CleftPos="" CtopPos="" Cextent="">
<attribute CPNname=""Visibility=" " Type=" " Initialvalue =" " ></attribute>
<method CPNname=""\Visibility=" " RetType=" "></method>
</class[/interface]>
<relationship>
<association ComponentID="" SourcePos=" " SourcelD=" " SourceType=" " DestID=" "
DestType="" X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" RolA=" " RolB=" " MultiA=" " MultiB=" "
XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" " >
</association>
<associationclass ComponentlD="" SourcePos=" " SourcelD=" " SourceType=" " DestID=" "
DestType="" X1=""Y1="" Xstart="" Ystart="" X2=""Y2=""RolA=" " RolB=" " MultiA=" " MultiB=" "
XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" " >
</associationclass >
<recursiveassociation ComponentlD="" SourcePos=" " SourcelD=" " SourceType=
DestID=" " DestType=""X1=""Y1="" Xstart="" Ystart=""X2=""Y2="" RolA=" " RolB=" " MultiA=" "
MultiB=" " XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" ">
</recursiveassociation >
<dependency ComponentlD="" SourcePos=" " SourcelD=" " SourceType=" " DestID=""
DestType=""X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" ></dependency >
<aggregation ComponentlD="" SourcePos=" " SourcelD=" " SourceType=" " DestID=
DestType=""X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" RolA=" " RolB=" " MultiA=" " MultiB=" "
XrolA=" " XrolB=" " XmultiA=" " XmultiB="-" YrolA=" " YroIB=" " YmultiA=" " ymultiB=" " >
</aggregation>
<composition ComponentID="" SourcePos=" " SourcelD=" " SourceType=" " DestID=
DestType="" X1=""Y1="" Xstart="" Ystart="" X2=""Y2="" RolA=" " RolB=" " MultiA=" " MultiB=" "
XrolA=" " XrolB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" " >
</composition>
<qualifiedassociation ComponentID="" SourcePos=" " SourcelD=" " SourceType=
DestID=" " DestType="" X1=""Y1="" Xstart="" Ystart=""X2=""Y2="" RolA=" " RolB=" " MultiA=" "
MultiB=" " XrolA=" " XroIB=" " XmultiA=" " XmultiB=" " YrolA=" " YrolB=" " YmultiA=" " ymultiB=" ">
</qualifiedassociation >
<generalization ComponentID="" SourcePos="" SourcelD =" SourceType=" " Destld =" "
DestType=""“ X1=""Y1="" Xstart="" Ystart="" X2=" " Y2=" " Xstop="" Ystop="" > </generalization>
<realization ComponentID="" SourcePos="" SourcelD ="" SourceType=" " Destld =" "
DestType=""“X1=""Y1="" Xstart="" Ystart="" X2=" " Y2="_" Xstop="" Ystop="" > </ realization >
</relationship>
</oodb_schema>
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<oodb_schema>
<class>
<attribute></attribute>
<method></method>
</class >
<relationship></relationship>
</oodb_schema >
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<RULESCHEMA-00DB> 2= {<INTERFACEDEFyaye>}{<CLASSDEFyaye>}{<RELAT IONSHIPyaue>}
<INTERFACEDEFyme > :-:= interface INTERFACENAMEyaue
{<METHODyave>}

ey
<METHODyaye> ::=<TYPE> METHODNAMEnaye ([<ARGUMENT-LIST>])
<ARGUMENT-LIST> :-:= <TYPE> ARGUMENTNAMEyaye[{,<TYPE> ARGUMENTNAMEyave}]
<TYPE>::= <PRIMITIVE>]<NON-PRIMITIVE>

<PRIMITIVE>::= String | Date | Integer | Char | Short
<NON-PRIMITIVE>: = <STRUCT>]<COLLECT ION> | <CLASSyaye>

<STRUCT> ::= STRUCTNAME

<COLLECTION> ::= <COLLECTION-TYPE>*“<” <PRIMITIVE> “>” |
<COLLECTION-TYPE>*“<"* <NON-PRIMITIVE> “>”

<COLLECTION-TYPE> ::= set | bag] list
<CLASSNAME >: ::CLASSNAMEM

<CLASSDEFye> : :=<CLASSHEADERyaue>

1% all

{<CLASSBODYue>}
<CLASSHEADERyye> -:= class CLASSNAMEyuwe
(extent EXTENTOFCLASSye [key <KEY-LISTywe>1)
<KEY-L1STyye> ::= <TYPE> KEYOFCLASSyae [{,<TYPE> KEYOFCLASSyue}]
<CLASSBODY ue>: - ={<ATTRIBUTEyae>}
{<METHODyaye>3}
<ATTRIBUTEywe> ::= attribute <TYPE> ATTRIBUTENAMEyue;

<RELAT IONSHIPyaye>: 2= {<RELATIONSHIP-Hyave>}{<RELATIONSHIP-Dyaye>}
<RELATIONSHIP-Hyave>: :=[<GENERAL IZAT I0ON>] [<REALI1ZATION>]

<GENERAL IZATION> - - =CLASSNAME ) ass1-2-
extends SUPERCLASSNAME e

<REALIZATION>:: :CLASSNAMECLASSJ__Z -
“2” INTERFACENAME jnave [{*“ -’ INTERFACENAME jnave +]

<RELAT IONSHIP-Dyaye>: :=<ASSOCIATION> | <ASSOCIATIONCLASS> |
<RECURSIVEASSOCIATION> | <DEPENDENCY> |
<AGGREGATION> | <COMPOSITION> |
<QUALIFIEDASSOCIATION>
<RELATIONSHIP-LISTyae> :=:= relationship CLASSNAMEyael
relationship <COLLECTION-TYPE><CLASSNAMEaye>
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<ASSOCIATION> ::= <ASSOCIATION-CLASS1><ASSOCIATION-CLASS2>

<ASSOCIAT ION-CLASS1>: : =CLASSNAME i ass1-2-
<RELATIONSHIP-LISTciass2-1>  RELATIONSHIPNAME assi-2
inverse CLASSNAMEciasso-1-: RELATIONSHIPNAMEG asso1 ;

<ASSOCIATION-CLASS2 >: :=CLASSNAME¢| ass2-1-
<RELATIONSHIP-LIST¢ass1-2> RELATIONSHIPNAME( ass2-1
inverse CLASSNAMEc assi-2- - RELATIONSHIPNAMEc ass1-25

<ASSOCIATIONCLASS> ::= <ASSOCIATIONCLASS-CLASS1>
<ASSOCIATIONCLASS-CLASS2>
<ASSOCIATIONCLASS-CLASS3>

<ASSOCIATIONCLASS-CLASS1>: :=CLASSNAMEg| ass1-3:
<RELATIONSHIP-LISTc ass3-1> RELATIONSHIPNAMEc ass1-3
inverse CLASSNAMEg assz-1-- RELATIONSHIPNAMEc ass3-13

<ASSOCIATIONCLASS-CLASS2>: :=CLLASSNAMEc, ass2-3-
<RELATIONSHIP-LIST¢ass3-2> RELATIONSHIPNAME ass2-3
inverse CLASSNAMEg asss-2- - RELATIONSHIPNAMEc ass3-23

<ASSOCIATIONCLASS-CLASS3>: : =CLASSNAMEc| ass3-1-
<RELATIONSHIP-LIST¢ ass1-3> RELATIONSHIPNAME ass3-1
inverse CLASSNAMEg assi-3- > RELATIONSHIPNAMEc ass1-33

<RELATIONSHIP-LIST¢ ass2-3> RELATIONSHIPNAME ¢ ass3-2
inverse CLASSNAMEc assz-3:: RELATIONSHIPNAMEc ass2-33

<RECURSIVEASSOCIATION> ::= CLASSNAMEqiassi:
<RELATTONSHIP-LISTc ass1> RELATIONSHIPNAMEc, ass1 cparenT
inverse CLASSNAMEc sss;z: RELAT IONSHIPNAMEc assiccitoy

<RELAT IONSHIP-L1ST se;> RELAT IONSHIPNAMEi sss1ccriLn)
inverse  CLASSNAMEq assi: 2 RELATIONSHIPNAME assiParent) 3

<DEPENDENCY>  ::= CLASSNAMEc assi-2-
<AGGREGATION> : = <AGGREGAT ION-CLASS1><AGGREGAT ION-CLASS2>
<AGGREGATION-CLASS1> ::= CLASSNAMEc assi_z-

<RELATIONSHIP-LIST¢ass2-1> RELATIONSHIPNAME( ass1-2
inverse CLASSNAMEc assz-1-: RELATIONSHIPNAMEc ass2-13
attribute « <CLASSc ass2-1> + ATTRIBUTENAME ) ass1-25

<AGGREGATION-CLASS2> ::= CLASSNAMECLASSZ_]_ 5
<RELATIONSHIP-L1STc ase1.2> RELATIONSHIPNAME g assp_1
inverse CLASSNAMEc| ass1-222 RELATIONSHIPNAME ass1-23

<COMPOSITION> ::= <COMPOSITION-CLASS1> <COMPOSITION-CLASS2>

<COMPOSITION-CLASS1>:: :CLASSNAMECLASS]__Z -
<RELATIONSHIP-L1SToiasso.s>  RELATIONSHIPNAMEq sss1o
inverse CLASSNAME  ass2-1- - RELATIONSHIPNAME ass2-1;

attribute <CLASS(| ass2-1> ATTRIBUTENAME ¢ ass1-25

attribute <KEY-LISTyae>;

<COMPOSITION —CLASS2>:: :CLASSNAMECLASSJ__Z -
<RELATIONSHIP-L1STciasss2>  RELATIONSHIPNAMEq ssso1
inverse CLASSNAMEc  ass1-2- - RELATIONSHIPNAME  ass1-23

<QUALIFIEDASSOCIATION> ::= <QUALIFIEDASSOCIATION-CLASS1>
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<QUALIFIEDASSOCIATION-CLASS2>

<QUALIFIEDASSOCIATION-CLASS1>: :=CLASSNAME¢| ass1-2:
<RELATIONSHIP-LIST¢ ass2-1> RELATIONSHIPNAME ass1-2
inverse CLASSNAMEc assz-1-: RELATIONSHIPNAMEc ass2-13

<QUALIFIEDASSOCIATION-CLASS2>: - =CLASSNAME ¢ ass2-1:
<RELATIONSHIP-LIST¢ ass1-2> RELAT IONSHIPNAMEc| ass2-1
inverse CLASSNAMEc assi-2-:> RELATIONSHIPNAMEc ass1-23

attribute <TYPE> PARTIALKEY ciassio2;

{<ATTRIBUTEc ass1-2>}
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<RULESCHEMA-00DB> 2 := {<INTERFACEDEFyaye>}{<CLASSDEFyae>}{<RELAT IONSHIPyae>}
<INTERFACEDEFyne > ::= interface INTERFACENAMEyaye
{<METHODyave>}
‘i}’)

<METHODyue> ::=<TYPE> METHODNAMEyae ([<ARGUMENT-LIST>])
<ARGUMENT-LIST> ::=ARGUMENTNAMEyse as %<TYPE>[{,ARGUMENTNAMEyave as %<TYPE> }]
<TYPE>::= <PRIMITIVE>]<NON-PRIMITIVE>

<PRIMITIVE>::= String | Date | Integer | Char | Short

<NON-PRIMITIVE>: := <STRUCT>]<COLLECT ION> | <CLASS\aye>

<STRUCT> ::= STRUCTNAME

<COLLECTION> ::= <COLLECTION-TYPE>*“<” <PRIMITIVE> “>”" |
<COLLECTION-TYPE>*“<" <NON-PRIMITIVE> *“>”

<COLLECTION-TYPE> ::= set | bag] list
<CLASSNAME >: ::CLASSNAMEM

<CLASSDEFyaye> " © - =<CLASSHEADERyawe>

{<CLASSBODY\ae>}
<CLASSHEADERyavg> - 2= class Package.CLASSNAMEave
<KEY-LASTyave> ::= KEYOFCLASSyue as %<TYPE> [{,KEYOFCLASSyue as %<TYPE>}]
<CLASSBODYyaye>: - ={<ATTRIBUTEyae>}
{<METHODywe>}
<ATTRIBUTE\ae> ::= property ATTRIBUTENAMEwae as %<TYPE> ;

<RELATIONSHIPyaye>: 2= {<RELATIONSHIP-Hyane>}{<RELAT IONSHIP-Dyaye>}
<RELATIONSHIP-Hyave>: - =[<GENERALI1ZATI0ON>] [<REALIZATION>]
<GENERALIZATION>: :=CLASSNAME ¢ ass1-2:

extends %Persistent[ClassType = persistent,ProcedureBlock] |
extends %SUPERCLASSNAMEc, assnave¥Persistent
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[ClassType = persistent,ProcedureBlock]

<REALIZATION>: :=CLASSNAME(| ass1-2*
“2” INTERFACENAME jnave [{** - ” INTERFACENAME jnave +]

<RELAT IONSHIP-Dyaye>: :=<ASSOCIATION> | <ASSOCIATIONCLASS> |
<RECURSIVEASSOCIATION> | <DEPENDENCY> |
<AGGREGATION> | <COMPOSITION> |
<QUALIFIEDASSOCIATION>
<RELATIONSHIP-LISTyae> ::= relationship CLASSNAMEyael
relationship <COLLECTION-TYPE><CLASSNAMEaye>

<ASSOCIATION> ::= <ASSOCIATION-CLASS1><ASSOCIATION-CLASS2>
<ASSOCIATION-CLASS1>: : =CLASSNAME¢| ass1-2:

<RELATIONSHIP-LIST¢ ass2-1> RELATIONSHIPNAMEc assi-2 @S CLASSNAMEc asso-1
[Cardinality= MULTIPLICITYciass1-2 > inverse RELATIONSHIPNAMEciass2-1] -

<ASSOCIATION-CLASS2 >::= CLASSNAMEciasso-1=
<RELATIONSHIP-LISTc ass1-2> RELATIONSHIPNAMEc asso-1 @S CLASSNAMEc ass1-2
[Cardinality= MULTIPLICITYciass2-1 - iNnverse RELATIONSHIPNAMEciass2-1] -

<ASSOCIATIONCLASS> ::= <ASSOCIATIONCLASS-CLASS1>
<ASSOCIATIONCLASS-CLASS2>
<ASSOCIATIONCLASS-CLASS3>

<ASSOCIATIONCLASS-CLASS1>: : =CLASSNAME¢| ass1-3
<RELATIONSHIP-LIST¢ as53-1> RELATIONSHIPNAMEc  ass1-3 @S CLASSNAME() ass3-1
[Cardinality= MULTIPLICITYciass1-3 - inverse RELATIONSHIPNAMEciasss-1] :

<ASSOCIATIONCLASS-CLASS2>: :=CLASSNAMEc) ass2-3-
<RELATIONSHIP-LIST¢ ass3-2> RELAT IONSHIPNAME( assz2-3 @S CLASSNAMEc ass3-2
[Cardinality= MULTIPLICITYc ass2-3 ,inverse RELATIONSHIPNAMEcasss-2] :

<ASSOCIATIONCLASS-CLASS3>: : =CLASSNAME¢) ass3-1:
<RELATIONSHIP-LIST¢ ass1-3> RELATIONSHIPNAME  ass3-1 @S CLASSNAMEc ass1-3
[Cardinality= MULTIPLICITYciass3-1 - Enverse RELATIONSHIPNAMEc assi-3]3

<RELATIONSHIP-LIST ¢iass2-.3>  RELATIONSHIPNAMEciasss-2 @S CLASSNAMEc ass2-3
[Cardinality= MULTIPLICITY¢ass3.2 - inverse RELATIONSHIPNAMEc ass2-3]3:

<RECURSIVEASSOCIATION> ::= CLASSNAMEc ass1:
<RELATIONSHIP-LIST¢ ass1> RELATIONSHIPNAMEc assicrarenty @S CLASSNAME( ass1
[Cardinality= MULTIPLICITYc ass1, INverse RELATIONSHIPNAME i assiccriiny] -

<RELATIONSHIP-LISTc ass1> RELATIONSHIPNAMEciassiccrioy @S —CLASSNAMEc asss
[Cardinality= MULTIPLICITYcass; ,inverse  RELATIONSHIPNAMEq assicrarenty] 3

<DEPENDENCY> i CLASSNAMECLASSJ__Z:
property ATTRIBUTENAMEc pss1-2 as % <CLASSc ass2-1> 3

<AGGREGATION>- - :=. <AGGREGAT ION=CLASS1><AGGREGAT ION-CLASS2>

<AGGREGATION-CLASS1> ::=" CLASSNAME i ass1-2:
<RELATIONSHIP-LIST¢ ass2-1> RELATIONSHIPNAMEc ass1-2 @S CLASSNAMEc) ass2-1
[Cardinality= MULTIPLICITY ass1-2, inverse RELATIONSHIPNAMEc ass2-11 >

property ATTRIBUTENAMEc pss1-2 @S % <CLASSc| ass2-1>

<AGGREGATION-CLASS2> ::= CLASSNAME( ass2-1:
<RELATIONSHIP-LIST¢ ass1-2> RELATIONSHIPNAMEc ass2-1 @S CLASSNAMEc) ass1-2
[Cardinality= MULTIPLICITY ass2-1, inverse RELATIONSHIPNAMEc assi-21 >

<COMPOSITION> ::= <COMPOSITION-CLASS1> <COMPOSITION-CLASS2>
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<COMPOSITION-CLASS1>: :=CLASSNAME ¢ ass1-2:
<RELATIONSHIP-LIST¢ ass2-1> RELATIONSHIPNAMEc pss1-2 @S CLASSNAMEc; ass2-1
[Cardinality= MULTIPLICITY¢ass1-2, iNverse RELATIONSHIPNAMEc ass2-11:

property ATTRIBUTENAMEc ass1i-2  as % <CLASSc ass2-1>:

property <KEY-LISTyave>;

<COMPOSITION —CLASS2>: :=CLASSNAME(, ass2-1:
<RELATIONSHIP-LIST ass1-2> RELATIONSHIPNAME(  ass2-1_8S ~ CLASSNAME( ass1-2
[Cardinality= MULTIPLICITY ass2-1, inverse RELATIONSHIPNAMEc assi-21 >

<QUALIFIEDASSOCIATION> ::= <QUALIFIEDASSOCIATION-CLASS1>
<QUALIFIEDASSOCIATION-CLASS2>

<QUALIFIEDASSOCIATION-CLASS1>: : =CLASSNAME | pss1-2:
<RELATIONSHIP-LIST ¢ asss 1> RELATIONSHIPNAMEq sss1_» @S CLASSNAMEq asso_1
[Card inal ity= MULTIPLICITY ¢ ass1-2, BNVErse RELATIONSHI PNAMECLASSZ—:L]_;

<QUALIFIEDASSOCIATION-CLASS2>: : =CLASSNAMEc| ass2-1*

<RELATIONSHIP-LISTciass1-2> RELATIONSHIPNAMEc ass2-1 @S CLASSNAME  assi-2
[Cardinality= MULTIPLICITYc ass2-1, iNVerse RELATIONSHIPNAMEc ass1-21 >

property PARTIALKEYciass1o as % <TYPE> ;

{<ATTRIBUTE( ass1-2>}
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<RULESCHEMA-0ODB>  ::= {<INTERFACEDEFyaye>}{<CLASSDEFyue>}<RELAT IONSHIPyaue>}
<INTERFACEDEFyse > -:= interface INTERFACENAMEyaue
{<METHODyave>}
w3
<METHODyaye> ::= mt_methodCREATE METHOD METHODNAMEyave

([<ARGUMENT-LIST>])

RETURNS <TYPE> FOR . CLASSNAMEyave

BEGIN N
DECLARE 'METHODNAMEnave <TYPE>;
RETURN METHODNAMEnave ;

END;'; -

<ARGUMENT-LIST> ::= <TYPE> ARGUMENTNAMEyaye[{,<TYPE> ARGUMENTNAMEyave}]
<TYPE>::= <PRIMITIVE>]<NON-PRIMITIVE>

<PRIMITIVE>::= String | Date | Integer | Char | Short
<NON-PRIMITIVE>: = <STRUCT>|<COLLECT ION> | <CLASSyaye>

<STRUCT> ::= STRUCTNAME

<COLLECTION> ::= <COLLECTION-TYPE>*<” <PRIMITIVE> *>”
<COLLECTION-TYPE>*<> <NON-PRIMITIVE> *“>”

<COLLECTION-TYPE> ::= set | bag] list
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<CLASSNAME >z :=CLASSNAMEM

<CLASSDEFye> : :=<CLASSHEADERyaue>

1% sl

{<CLASSBODY yaye>}
<CLASSHEADERype> ::= interface CLASSNAMEyave
<KEY-LISTyaye> ::= <TYPE> KEYOFCLASSyave [{,<TYPE> KEYOFCLASSyae}]
<CLASSBODYyaye>: - ={<ATTRIBUTEyae>}
{<METHODyave>3}
<ATTRIBUTEnae> ::= attribute <TYPE> ATTRIBUTENAMEyaye;

<RELATIONSHIPyaye>: = {<RELATIONSHIP-Hyaye>}{<RELATIONSHIP-Dyaye>}
<RELATIONSHIP-Hyaye>: - =[<GENERALIZAT 10N>] [<REAL1ZATI0ON>]

<GENERALIZATION>: : =CLASSNAMEc; ass1-2:
-7 SUPERCLASSNAMEyae

<REALIZATION>: :=CLASSNAMEg| ass1-2-
27 INTERFACENAME yaye [{* - " INTERFACENAMEaue }]

<RELAT IONSHIP-Dyaye>: :=<ASSOCIATION> | <ASSOCIATIONCLASS> |
<RECURSIVEASSOCIATION> | <DEPENDENCY> |
<AGGREGATION> | <COMPOSITION> |
<QUAL IFIEDASSOCIATION>
<RELATIONSHIP-LISTyae> ::= relationship CLASSNAMEyawel
relationship <COLLECTION-TYPE><CLASSNAMEaye>

<ASSOCIATION> ::= <ASSOCIATION-CLASS1><ASSOCIATION-CLASS2>
<ASSOCIATION-CLASS1>: : =CLASSNAME¢| ass1-2°

<RELATIONSHIP-LISTciasso1> RELATIONSHIPNAMEc ass1-2 [MULTIPLICITYciass1-21
inverse CLASSNAMEc assz-1- - RELATIONSHIPNAMEG asso-1 3

<ASSOCIATION-CLASS2 >: : =CLASSNAME i assz-1-
<RELATIONSHIP=LISTc ass1-2> RELATIONSH I PNAME; asso-2 IMULTIPLICITY g asso-11
inverse CLASSNAMEciassi-s== RELATIONSHIPNAMEGi assi-2;

<ASSOCIATIONCLASS> ::= <ASSOCIATIONCLASS-CLASS1>
<ASSOCIATIONCLASS-CLASS2>
<ASSOCIATIONCLASS-CLASS3>

<ASSOCIATIONCLASS-CLASS1>: : =CLLASSNAME(| ass1-3-
<RELATTONSHIP=LISTe 4ses 1> RELATIONSHIPNAMES s s[MULT IPLICITY ¢ ass1 5]
inverse CLASSNAME( ass3-1- = RELATIONSHIPNAMEc| ass3-15

<ASSOCIATIONCLASS-CLASS2>: : =CLASSNAME¢| ass2-3
<RELATIONSHIP~L ISToisss3-2> RELAT IONSHIPNAMEg ass2-3[MULT IPLICE TY o assz_5]
inverse CLASSNAME | ass3-2- = RELATIONSHIPNAME(| ass3-25

<ASSOCIATIONCLASS-CLASS3>: : =CLASSNAMEc| ass3-1":
<RELAT IONSHIP-L1STc nso1.5> RELATIONSHIPNAMEq asss.1 [MULT IPLICITY ¢ ss3.1]
inverse CLASSNAMEc  ass1-3- = RELATIONSHIPNAME(| ass1-35

<RELATIONSHIP-LIST¢ ass2-3> RELATIONSHIPNAMEc ass3-2[MULTIPLICITY ¢ ass3-21
inverse CLASSNAMEc assz-3- > RELATIONSHIPNAMEc ass2-33

<RECURSIVEASSOCIATION> ::= CLASSNAMEqiassi:
<RELATIONSHIP-L1ST¢ as51> RELATIONSHIPNAMEc, ass1 cparenty IMULTIPLICTY i ass1 cparenmy]
inverse CLASSNAMEgassi:: RELATIONSHIPNAMEq assiccritoy :

<RELATIONSHIP-LISTciass1™> RELATIONSHIPNAMEc assaccriioy [MULTIPLICHITY o ass1ccriimy ]
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inverse CLASSNAME assi-: RELATIONSHIPNAMEc assicparenty -

<DEPENDENCY>  ::= CLASSNAMEc ass1_2°

attribute <CLASSciassz2-1> ATTRIBUTENAMEc assi-25
<AGGREGATION> ::= <AGGREGATION-CLASS1><AGGREGAT ION-CLASS2>
<AGGREGATION-CLASS1> ::= CLASSNAMECLASS]__Z:

<RELATIONSHIP-L1STciassr1> RELAT TONSHIPNAME i ass1 o [IMULTIPLICITY ¢ ass1.o]
inverse CLASSNAME  ass2-1- - RELATIONSHIPNAME (| ass2-13

attribute <CLASS( ass2-1> ATTRIBUTENAME ¢ ass1-25

<AGGREGAT ION-CLASS2> : : =CLASSNAMEq pssp-1-
<RELATIONSHIP-L1STo s 2> RELAT FONSHIPNAME i asso_1 IMULTIPLIC TY ¢ asso.1]
inverse CLASSNAMEQLASSJ__Z: - RELATIONSHIPNAMEc| ass1-23

<COMPOSITION> :-:= <COMPOSITION-CLASS1> <COMPOSITION-CLASS2>

<COMPOSITION-CLASS1>: :=CLASSNAME¢| ass1-2-
<RELATIONSHIP-L1STeiasss 1>  RELATIONSHIPNAMEq ass1_o[MULT IPLICITY ¢ ss1 2]
inverse CLASSNAME(_;LAS—SZ__J_: : RELATIONSHIPNAMEc| ass2-13

attribute <TYPE> KEYOFCLASS(| ass2-13

attribute <CLASS¢| ass2-1> ATTRIBUTENAME ¢assi-23

<COMPOSITION —CLASS2>: : =CLASSNAME) ass2-1:
<RELATIONSHIP-LIST¢ ass51-2> RELAT IONSHIPNAMEc| ass2-1 [MULTIPLICITY ¢ ass2-11
inverse CLASSNAMEg assi-2-: RELATIONSHIPNAMEc ass1-25

<QUALIFIEDASSOCIATION> ::= <QUALIFIEDASSOCIATION-CLASS1>
<QUALIFIEDASSOCIAT ION-CLASS2>

<QUALIFIEDASSOCIAT ION-CLASS1>: :=CLASSNAMEciass1-2°
<RELATIONSHIP-LISTciasso-1> RELATIONSHIPNAMEci ass1-2 [MULTIPLICITYciass1-21
inverse CLASSNAMEc assz-1= - RELATIONSHIPNAMEG asso-1;

<QUALIFIEDASSOCIATION-CLASS2>: - =CLASSNAMEc| ass2-1:
<RELATIONSHIP-LIST¢| ass1-2> RELAT IONSHIPNAME ) ass2-1 [IMULTIPLICITY ¢ ass2-11
inverse CLASSNAMEgiassi-2- > RELATIONSHIPNAMEciass1-25

attribute <TYPE> PARTIALKEYciass1-25

{<ATTRIBUTE( ass1-2>}
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1Y
IngTunliaznageuaAngnaedzengrinunsg ulendNaiuaa1a PERSON

wazAANE EMPLOYEE waz DEPENDENT fail

<RULESCHEMA-OODB>  ::= {<CLASSDEFyue> 3+ <RELATIONSHIPyae>}

<CLASSDEFye> : :=<CLASSHEADERya >

{<CLASSBODYue>}
oy

<CLASSHEADERyape> ::= class PERSON
(extent PERSONS)

<CLASSBODYyaye>: - ={<ATTRIBUTEyae>}
{<METHODyave>}

<METHODpaye> : :=<TYPE> Aﬁ();
<TYPE>::= <PRIMITIVE>
<PRIMITIVE>::= String

== ><METHODyaye> :-:= String Age()

<ATTRIBUTENae> -:= attribute <TYPE> firstName;
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>::= String

== ><ATTRIBUTEywze> ::= attribute String FirstName;

<ATTRIBUTEyae> ::= attribute <TYPE> lastName;
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>: := String

== ><ATTRIBUTEyae> :-:= attribute String lastName;

<ATTRIBUTEName> -:= attribute <TYPE> titleName;
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>::= String

== ><ATTRIBUTEwe> ::= attribute String titleName;

<CLASSDEFyaye> : :=<CLASSHEADERyaue>

{<CLASSBODY ue>}
LL}!!

<CLASSHEADERyae> -:= class DEPENDENT
(extent DEPENDENTS)

<CLASSBODYyaue>: - ={<ATTRIBUTEnaue>}
{<METHODyave>}




162

<ATTRIBUTEyae> ::= attribute <TYPE> depenNo;
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>::= String

== ><ATTRIBUTEwe> ::= attribute String depenNo;

<ATTRIBUTEName> -:= attribute <TYPE> birthDate;
<TYPE>::= <PRIMITIVE>
<PRIMITIVE>::= String
== ><ATTRIBUTEyame> ::= attribute date birthDate;

<ATTRIBUTEyame> :-:= attribute <TYPE> sex;
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>::= String

== ><ATTRIBUTEyye> ::= attribute String sex;

<CLASSDEFyaye> : :=<CLASSHEADERyaye>

7% wll

{<CLASSBODY >}
LL}!!

<CLASSHEADERyaye> ::= class EMPLOYEE
(extent EMPLOYEES)

<CLASSBODY yuye>: 1 ={<ATTRIBUTEyaue>}
{<METHODyaye>+

<METHODyave> ::=<TYPE> changDepName();
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>::= String

== ><METHODyae> :=:= String changDepName();

<METHODyaye> ::=<TYPE> changProject();
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>::= String

== ><METHODwyae> ::= String changProject()

<ATTRIBUTEyae> ::= attribute <TYPE> empNo;
<TYPE>::= <PRIMITIVE>
<PRIMITIVE>: := String

== ><ATTRIBUTEyne> -:= attribute String empNo;
<ATTRIBUTEyame> :-:= attribute <TYPE> address;

<TYPE>::= <PRIMITIVE>
<PRIMITIVE>::= String
== ><ATTRIBUTEyae> :=:= attribute String address;

<ATTRIBUTEyag> ::i= attribute <TYPE> hireDate;
<TYPE>::= <PRIMITIVE>

<PRIMITIVE>::= String
== ><ATTRIBUTE\sze> ::= attribute  Date hireDate;

<RELATIONSHIPype>: 2= {<RELATIONSH I P-Hyaye>H{<RELAT I0ONSH I P-Dyyave>}
<RELAT 1ONSH I P=Hyaye> : :=[<GENERAL 1 ZAT 10N>] [<REAL IZAT 10N>]

<GENERAL1ZATION>: :=EMPLOYEE:
extends SUPERCLASSNAMEaye

== ><GENERALIZATION> ::= EMPLOYEE:
extends PERSON
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<RELAT IONSHIP-Dyaye>: = <RECURSIVEASSOCIATION>
<RELATIONSHIP-LISTyae> ::= relationship <COLLECTION-TYPE><CLASSNAMEyaye>
<RECURSIVEASSOCIATION> ::= EMPLOYEE:

<RELATIONSHIP-LIST¢ ass1> Supervisor
inverse EMPLOYEE:: supervisee ;

<RELATIONSHIP-LISTyae> ::= relationship EMPLOYEE

<RELATIONSHIP-LIST¢as51> Supervisee
inverse EMPLOYEE:: supervisor;

<RELATIONSHIP-LISTyae> ::= relationship set<EMPLOYEE>

== ><RECURSIVEASSOCIATION> ::=
EMPLOYEE:
relationship set<EMPLOYEE> supervisee
inverse EMPLOYEE:: supervisor;
relationship EMPLOYEE supervisor
inverse EMPLOYEE:: supervisee ;

<COMPOSITION> ::= <COMPOSITION-CLASS1> <COMPOSITION-CLASS2>

<COMPOSITION-CLASS1>::= EMPLOYEE:
<RELATIONSHIP-LIST¢ as52-1> haSDpt
inverse DEPENDENT:: dependentOf;

<RELATIONSHIP-LISTyae> - := relationship DEPENDENT

attribute DEPENDENT DEPENDENTS;

attribute string depenNo;

== ><COMPOSITION-CLASS1>::=
EMPLOYEE:
relationship DEPENDENT hasDpt
inverse DEPENDENT:: dependentOf;
attribute DEPENDENT DEPENDENTS;
attribute string depenNo;

<COMPOSITION —CLASS2>: :=DEPENDENT :
<RELATIONSHIP-LIST¢iass1-2>  dependentOf
inverse EMPLOYEE:: hasDpt;

<RELATIONSHIP-LISTyawe> -:= relationship EMPLOYEE

== ><COMPOSITION-CLASS2>::=
DEPENDENT :
relationship EMPLOYEE dependentOf
inverse EMPLOYEE:: hasDpt;

== ><COMPOSITION> ::=
EMPLOYEE:
relationship DEPENDENT hasDpt
inverse DEPENDENT:: dependentOf;
attribute DEPENDENT DEPENDENTS;
attribute string depenNo;
DEPENDENT :
relationship EMPLOYEE dependentOf
inverse EMPLOYEE:: hasDpt;
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== ><RULESCHEMA-00ODB> ti=

class PERSON(extent PERSONS)

{
attribute string firstName;
attribute string lastName;
attribute string titleName;
attribute Date birthDate;
attribute String sex;
attribute String comment;
Integer AgeQ);

}

class EMPLOYEE extends PERSON (extent EMPLOYEES)
{

attribute string empNo;

attribute string address;

attribute date hireDate;

attribute string SSN;

attribute string telNo;

attribute string depenNo;

string changDepName():

string changProject():

}

class DEPENDENT (extent DEPENDENTS )
{
attribute string depenNo;
attribute date birthDate;
attribute string sex ;
attribute string relationship;

EMPLOYEE:
extends PERSON

EMPLOYEE:
relationship EMPLOYEE supervisor inverse EMPLOYEE:: supervisee;
relationship set< EMPLOYEE> supervisee inverse EMPLOYEE:: supervisor ;

EMPLOYEE:
relationship DEPENDENT hasDpt inverse DEPENDENT:: dependentOf;
attribute DEPENDENT dependent;
attribute string depenNo;

DEPENDENT :
relationship EMPLOYEE dependentOf inverse EMPLOYEE: -hasDpt;
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class EMPLOYEE extends PERSON (extent EMPLOYEEs
{

attribute string empNo;

attribute string address;

attribute date hireDate;

attribute string SSN;

attribute string telNo;

attribute string depenNo;

string changDepName (:

string changProject o:

attribute DEPENDENT dependent;

attribute string depenNo;

relationship DEPENDENT hasDpt inverse DEPENDENT :dependentOf;

relationship EMPLOYEE supervisor inverse EMPLOYEE:supervisee;

£ v
andasazls

k1l

relationship set<EMPLOYEE> supervisee inverse EMPLOYEE:supervisor;

T
class PERSONextent PERSONs

{
attribute string firstName;
attribute string lastName;
attribute string titleName;
attribute date birthDate;
attribute string sex ;
attribute string comment;
integer Age(:

class DEPENDENT extent DEPENDENTS)
{

attribute string depenNo;

attribute date birthDate;

attribute string sex ;

attribute string relationship;

relationship EMPLOYEE dependentOf inverse EMPLOYEE:hasDpt;
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