TECHNICAL ISO/TS
SPECIFICATION 10303-27

E
2

irst edition
000-11-15

Industrial automation systems and

integration — Product data representatjion

and exchange —

Part 27:

Implementation methods: Java™
programming language binding to the
standard data-access interface with
Internet/Intranet extensions

Systémes diautomatisation industrielle et intégration — Représentgtion et

échange-de données de produits —

Partie!27: Méthodes de mise en application: Liaison de langage de
pregrammation Java™ a l'interface d'accés aux données normales
extensions Internet/Intranet

avec

= — ISO/TS 10303-2

©

Reference number

7:2000(E)

ISO 2000


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1SO 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © ISO 2000 — All rights reserved


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

Contents Page
T o o e 1
P VL0110 F= LAY £ (T = o] L 2
3 Terms, definitions, and abbreVIatioNS..........ouiv i aas 3
3.1 Terms defined iN1SO 103031 ....iiniiiii e e e e e e e an e enas 3
32—TFernsdefirediHSO133-Ht—rm e 3
3.3 Terms defined in ISO 10303-22......cccuiiiuiiiiiiieiiieeiee e e e 4
3.4 Terms defined in The Java Language Specification............ccocovviveieiiininecmade e Jeneens 5
3.5  Other definitionS........coooiiiii A 5
I 7 G I AN o o1 (=)= 1o SR PSRRI IR 6
4 General CharaCteriStCS. .. ..iuuiiii e e e e e s e e e e e e e e e e 7
4.1  Entity Attribute and Aggregate MemIBBICESS.........cc.oevviiiiiiiiiiiiice it e ... 8
4.2 Dynamic SAaiREPOSITONES. .. ...uiiiieiii e N e b e 9
4.3 Packages and EXPRESS sChema.........ccooviviiiiiiiiiince T e, 10
R N 0| (=TT | (= P =, ST PTPTPTPRTY IR 10
4.5 Conformance reqUIreMENES ........c..oveernierrinnerinneenieeens e e e 11
4.6  Agglomerate dOMAIN .........uuiiiuuiieiieiiie e eei e e e e e e e e e e eni e enn e e f e 11
4.7  Date and tiME .......oieeuiiiiiieiiiee e eeei e e e Tann et e e et e e e et e e e e 11
5 Mapping of the SDAI_parameter_data _schema........ .0 i e 12
5.1 SHANG_VAIUE ..o g e et e e e e e e 12
5.2 BINANY_VAIUEC....... it B e ettt e et e e e et e e e e ah e 12
5.3 INtEGEI_VaAlUE ... i@ et e 12
5.4 REALVAIUE ... R e 12
5.5 NUMDEI VAIUE ... et e e e e e e et e e e et e s e eaeaheeaneees 12
5.6 B00IEAN VAIUE........oiiii e N e e ea 13
5.7  LOGICAI_VAIUE ..o s e [ 13
5.8 QUEIY _SOUIMCE ....ceuiinienii S e, 13
TR I 1= 1 (0] SO e PPN SUTPR 13
5,10 ENLtY INSTANCE ....iieiie it e e r e e 13
5.11 AHNDULE VaAlUE. ... ch et e e e e e e s e e e et | e 13
B5.12 SeleCt ValUe... .l . et b 13
5.13 Select_aggregate_INSTANCE .........c..uiiiiiiiiiieieie e e e h e 13
5.14 ENUMETALIBN-NVEAIUE ......iitiiiii ettt et e e e e e e e e e e eees 14
5.15 AQQregaieyiNSIANCE .. ..uu ittt et ah e 14
5.16 NoN_pPersistent liSt INSTANCE.........cciuiiiiiiiiie e e e feee e 14
B  SDAI SESSION ClASSES ...uuiiiieiii ettt e e e e e et e e e e e e e 14
0 R Yo b= S =111 (o) [N SR 15
Belil™  OPEN SESSION ..ttt ettt et n e e e e e en s | 15
(ST 2 O [0 1Y <Y =11 (o o 1 SUPT 15
6.1.3  Start transaction read-write access .16
6.1.4  Start transaction read-0ONly @CCESS.........iiiuiiiiieiii e e e 16
6.1.5 Get complex entity definition...........coiiii i 16
00 O T S (=] o0 1] 1 o] Y75 16
6.1.7  Create FEPOSITONY .. euuiiiieiet ettt ettt et et et e e et et e e e e e e e ee 17
6.1.8  IMpOort clear teXt @NCOUING. ... .c.uuiieeiii et eaas 17
6.2 IMPIEMENTALION ... et it 17
LG TS Yo F= Y =Y 0171 (0] 27 PP 18
6.3.1  Create SDAIMOEL..... ... e 19
© ISO 2000 - All rights reserved iii


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

6.3.2  Create SChEMA INSTANCE. .......iieitit ettt e et e et e et e et ee s e eaeteereananss 19
6.3.3  OPEN IEPOSITONY ..eeteeeti ettt ettt ettt ettt ettt 19
I N O [0 Y (=T o [0 11 | (o] PRSPPI 19
6.3.5 Gt SESSION IHENETIET ... et e e aas 19
B.3.6 S Al QUETY ettt et a 19
6.3.7  EXport clear teXt €NCOING........oiuiiiiei e e e e e e e e e e e anns 20
6.3.8 DI MEPOSITONY ...ttt ettt e 20
6.39 0] a1 =Y o T =YooV 20
6.4  ASAAIREPOSIIONY ...ceeiiiiii e e e e e pndae e 21
6.5  SAAITIANSACHON. . ... et e e e e a S T re e 21
B.5.1  COMMIL ..ttt e e e e, 21
B.5.2  ADOI e e L 21
6.5.3 End transaction access and COMMIL...........ccooviriiiiiiiii e e e eee e 221
6.5.4 End transaction access and abort..........cooviiiiii i D 221
6.6  SChemMaAINSIANCE .......iviieiii e T e, 22
6.6.1 getValidationDateLong..........ccoooeoveiiiiiiiiiiii e T 22
6.6.2 Delete SChEMA INSIANCE. .. ... T e e et e e e e e e e e e e b e ns 22
6.6.3 Rename SChema INSTANCE........c.ocviiiiiiiiiiiiiiee s G e e 22
6.6.4  Add SDAIFMOAE.....cceiviiiiiiii e S e L, 23
6.6.5 RemMOVE SDAIFMOEL ......cieinieiiii e b 23
6.6.6  SDAIQUEIY coiiiiii e et e e e e ap e 23
6.6.7 Validate global rule...........cccoiiiiiiiii X b 23
6.6.8  Validate UNIQUENESS TUIE......cuiiiii e ea i et e e e e e e e e e e e e e e e e e e eneees 23
6.6.9  Validate instance reference domMain..c, .. c.oiviieieiiiiiiiiiiiee e e 23
6.6.10 Validate SChEMaA INSTANCE .........o et e e e e e e e eneae e s bereaeeens 23
I 70 I R SR V7= [To F= L T ] I oA U (=1 | e RPN AT 23
6.7  ASCHEMAINSTANCE......ceiieii e N e bae e 23
6.7.1  getASSOCIAtEdMOUEIS ... e b 24
ST T Yo =11 (o To [ R Y S, 24
6.8.1  GEEMOUE ... e e e e e e 25
6.8.2  Delete SDAIMOUEIRA . ... e b 25
6.8.3 Rename SDALMOAEL. ... e, 26
6.8.4  Start read-0NlY) ACCESS......iiuuiii i 26
6.8.5 Promote SPAI-MOdEl tO read-WIE........ccoiniriiieiii e e bee s 26
6.8.6 Reduce SDAI-model to read-only............cccoooviiiiiiiiiiiiiiee e 26
6.8.7  ENGTBEAU-ONIY QCCESS....cceuniiiiiieiiii ittt 26
6.8.8 SNt TEAU-WIIEE ACCESS .. e ittt ettt et r e e enrene e enenenensahenens 26
6.8.9 BN rEA-WITE GCCESS. .. uiuinie ittt et e e e e e e ee e edhenens 26
6.8.20)" Get entity definitiQn..........cooeiiiii e e, 27
6.8:I1 Create entity INSTANCE......cc.iiiiii e e 27
6.8.12 Copy application INSTANCE. ..........iieiiiiiiei e e e e 27
5.8.13  COPYINSIANCES .ttt ettt ittt ettt ettt s e e eeeaessasasnsaeeesesesesesnsnsnsnsnsnssesesesesesahsenens 27
6.8.14  UNAO CRANGES. ... ittt ettt et et e et et et e e e e e e eaan s 27
B.8.15  SAVE ChANGES ....uiiiiiii it e 27
S 0 T 10 2N I o 1T o 27
TS T A A 1= 153 = T [0 < 27
T T R T 1<) ) e Lot AT 5] =1 (011 T 28
R T e I U] o 1Y 1] 101 (=] [ 7= oL =Y 28
6.8.20 Get defined SCREMA........c. i e 29
6.9  ASAAIMOUEI . ...t et 29

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

B.10  ENtYEXIENE ...t e 29
6.11  AENUIYEXIENL. ...ttt 30
B.12  LOGIC AL ... ittt et e e e e e e e aaa, 30
T LAte DINAING ... e e e 30
7.1  Late biNdiNG DaSE tYPES . v e 31
7.2 Select data types for late binding ..........ooiiiii i 31
A T = = 0111 S UPTN 32
731 Get atttibUte o 33
7.3.2  Getinverse attribULe ..........coeuiiiiii e et f e 33
7.3.3  TeStattriDULE ......oieeieei et T e 33
7.3.4  Find entity instance SDAI-MOdEL...........cooiii A S 34
7.3.5  GetinstanCe tYPe ......uvieeiiiieeieei e b L 34
7.3.6 IS INSTANCE Of...oeniiiii e e @ e e e 34
T.3.7 IS KINA Of e e e 34
7.3.8  Find entity iNStANCE USELS........ccevvvirieiiieiiieeieiieeeeeeeeeeee e T [ 34
7.3.9  Find entity instance usedin.............ccoeevieiiiiiiiiiii i T 34
7.3.10 Get attribute value bound............oooiiiiiiii N e e 34
7.3.11 Find inStanCe roles ........cooeveeiiiiieiiciiieeieeeeeee Lo e 35
7.3.12 Find instance data tyPesS.........oeveuieiriniiiiineiiees S f e 35
7.3.13 Delete application INSTANCE ............viiuiiiiie el e 35
7.3.14 Put attribute.........ooviiiiiiei e e 35
7.3.15 Unset attribute value ...........oooiiiiiiii X e 35
7.3.16 Create aggregate INSTANCE..........iuuiir it et eeeeeeee e etretreeeeeenrearraneenernrreneeerneneenns 35
7.3.17 Getpersistent label ... i@y e 35
7.3.18  Get deSCIPLON .ceuiiit e ettt ettt e e et e e e e et e ean e e e e ennneeneafernineens 35
7.3.19 Validate Where rule ..o sl e e e 36
7.3.20 Validate required explicit attribtites assigned ...........ccccoeeviiiiiiiiiiiieinieeee e 36
7.3.21 Validate inverse attributesy... ... 36
7.3.22 Validate explicit attributes references.............ccovvviiiiiiiii e 36
7.3.23  Validate aggregateS SIZE. ... ...ccouuu it e 36
7.3.24 Validate aggregateS-UNIQUENESS ......cccuuierunieerieerieeeieeesieeeinreeaieesieeesieeene e e 36
7.3.25 Validate array. 1ot Optional.............oviiiiiiieiic e e 36
7.3.26 Validate stringIWIALh...........cooiii e 36
7.3.27 Validate binary Width ..o e 36
7.3.28 Validatereal PreCiSION. ......o.uuieri it e e e e een | 37
7.3.29  compPareValueBOOIEaN. ........c..uiiii i e 37
7.3.30 cOompareValueLogiCal..........c.uuviiuiiiiiiiiiiie e e 37
A T 3 R (0 25 11T T SUP 37
A X T | (=70 = = PPN P 37
A i N C 1= A= To fo [ =T o F= L (o] 1N 1Y/ o - P RS 39
4.2 Get MEMDEN COUN....o.uiit e e e e e e e e e e e e e e e ean e e e edeeeeeens 39
A T ST 111 0o = PP PPN S 39
A O (=T (= 1 =] = L (o | 39
A R T A\ i = Tl 1 (=] = o] PRSPPI 40
T.4.6  GetlOWEr DOUNG. ..o et e et e e e eanaeees 40
T.4.7  Get UPPEr DOUNG. ... e e 40
T 4.8 SDAIQUETY .o 40
T.4.9  GLDY INUEX ...ttt et et e e e e e 40
7.4.10 Getvalue bound DY INAEX........coouiiiiii e 40
A 3 R ¥ | o)V o = G 40

© 1SO 2000 — All rights reserved \


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

Vi

7.4.12 Create aggregate iNStanCe DY INUEX........oceuuiiiiiiii e eeees 40
7.4.13 Test by index for [ate DINAING..........couuiiiiii e 41
A 3 S 1Y B (o Y T T Vo = P 41
A S R T 1= VT o] o L= T 1o [ 41
7.4.16 UNSEt ValUE DY INAEX ... ..uiiiiii e e e eaaes 41
A N (=] 0 1= Q= T 1 - Y75 41
T.4.18 RESEL AITAY INUEX ...iitieiiie ettt ettt e e e e e et e e e e e e e eaanes 41
7419 AddbyindeX o 1 41
7.4.20 Add aggregate instance by iNdeX ..........coceevviiiiiiiiiniiiieeineie e oY e, 41
7.4.21 RemoVE DY iNAEX .....coviiiiiii e e S e b 42
7.4.22 Add unordered.........ooveiiiiiiiiee A S 42
7.4.23 Create aggregate instance unordered............ccoeeoveveivveiieennnenneee L 42
7.4.24 Remove UNOrdered .........coouiiiiiiiiiiiiieiieieee e e e e e e aead e e e e eeeneee e, 42
7.4.25 TeSt CUMENnt MEMDET.........iiiiii e e e e h e e e e eeeeeenee e e, 42
7.4.26 Getcurrent member..........ooiiiiiiiii e T e, 42
7.4.27 Create aggregate instance as current member...............c S0 i e 43
7.4.28 PuUt CUITent MEMDEI ... ... i e e et e et e e e e e e e e e e e 43
7.4.29 Add before current member ..o G T e f e 43
7.4.30 Add after current member........cooeviiiiiiiiii e S 43
7.4.31 Create aggregate instance before current member...........ccoevvvivviiiiiiiineeineecnb e, 43
7.4.32 Create aggregate instance after current menmiber..........ccooovvviveiiincineineee b, 43
A T O [ 1 TP SEPR 43
A S 7 S (0 1)1 ] o S RN SR 44
A TS Yo =V 1 =] = 1o ] N NP 44
7.5 1 BeOINNING. ...ttt i ettt e e e e e e e e e e e e e 44
7.5.2 NBXE. oot e e e e e et e e eann |ereaa 44
7.5.3  Getvalue bound by IteratOr . .o . e 44
7.5.4 Remove CUIment MEMDEE ) . vt e e e e 45
S T T = oo o PSRN SUPTR 45
A T S T o (=)o U PPN S 45
7.5.7 Unset value Current-member..... ..o 45
7.6 Aggregates Of DaSICUYPES .. ..o e 45
LT Y = o1 P PTPPPRPITN NN 45
T.6.2 A SHING e ol e 46
7.6.3  AB STNG ..ttt | 46
7.6.4 A dQUDBIE.. ... e e 46
7.6.5  AQNAOUDIE. ... e | 47
A T ST N 1 11T 1= P PPPY ISR 47
A I A N - W] 11 =T 1= P PRSP T 47
S I < R AN =010 1T r= U1 o o PR SRR 48
ST I ¥ W =T 01001 - {0 ] o PN S 48
A ST O N o Yoo (== P PP PPPPUPP RN 48
T7.6.11 A8 _DOOICAN. .. ... e 49
A 20 7 N 1 = 1Y 49
T.6.13 A DINAIY ... 49
EarlY DINAING. .. .. e 50
8.1 NAMING CONVENMTIONS ......eitieeiie ettt ettt ettt et e e e e et e et e e e r e e e e e e e eeaa s 50
8.2 SCHhEMA PACKAGE ... ceeeit i 50
8.3 SCRBIMA ClASS ... ittt 50
8.4  Defined type INTEITACE . ... . i e 51

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

8.5  ENUMERATION ClaSS .. ..uuiiiiiieiiiieeiie et e e e e e e e et e e e e e et e e et e e eanaeeennas 51
8.6 SEIECT dAA Y PES. . ettt 52
8.7 Java types for entity attributes and aggregate elements............ccooeeveiiiiiiiiiiiniiiinneennn. 54
8.8 Access methods for entity attribULES..........coviiiiii i 55
SN T = 01113V (01 =15 = T PN 55
8.9.1 TSt AlNIDULE ... e 56
oI T € 1= - 1 1] 011 ] (= 56
8023 Unset attribute value 56
8.9.4  PUL AINIDULE .....uiiei e s s} e 56
8.9.5 Create aggregate iNStanCe............ccveiiiiiiieiiieiiieei e e e e 56
8.10 ENLY ClasS.....iuiiiiie i e e 57
8.10.1 Field definition..........couiii e S 57
8.10.2 Get attribute definition..........coooiiii ik b 57
8.10.3 Find entity iNStanCe USEA.IML........ccuuiiiiiiiiiieii e ikt d e e e e e eee e e 58
8.11 AQQgregate Class .......ccccoviiiiiiiiiii e R T e e 58
8.11.1 IS MM ..ccuiiiiieei e T et e e 58
I A I = 1= o)V 1T [ s N S S 59
8.11.3 Getby iNndeX......ccovviiiiiiiii e T f 59
8.11.4 PULDY INUEX....iiiiiiiiiiieieiie e e ettt e e e e e e b e 59
8.11.5 Create aggregate instance by iNdeX.........co.ocuter i e 59
8.11.6 Add by indeX........ccoveiiieiiiiiiiiiiiiie O e e 60
8.11.7 Add aggregate instance by iNAeX .........c.e. i e, 60
8.11.8 TeSt CUIment MEMDET........oiiiie ey e e e et e et e et e e e e eeeeeaeeeneeeneeeneee e, 60
o 0 I R B = o 0 =T o1 1= 1] 1= P 60
8.11.10 Put cUMMeNt MEMDET ... e e 61
8.11.11 Create aggregate instance as cafrent member...........ccoveiveiieiieiiieeieeeeee e, 61
8.11.12 Add before CUrment MEMDET i . . e eab e 61
8.11.13 Create aggregate instance before current member ...........ccooviviiiiiiiinincen b 61
8.11.14 Add after current MembET ... ... e e e b e 61
8.11.15 Create aggregate instance after current member...........cooeviiiiiiiiiiiiiiiiinieeb 62
8.11.16 Add UNOIAEIEA. ... e e et e e e e e e e 62
8.11.17 Create aggregate instance unordered............ccovevieiiiiiiiiiiieiii e 62
8.11.18 RemMOVE UNGIAEIEA ......uiiiiieeii et e et e e e et e e et e e e ean e eeneee foreenene 62
D Error Nandling. ... .../ e 62
9.1  SOAIEXCEPHOM. ...ttt e e e e e e 63
1O SDAI QIO OMBIY . ettt ettt ettt e e e e e e e e enn e 67
10.1  ENtityCAETINITION. . .ee ettt et e e e e 68
10.1.1 NSTSUDLYPE Of e 68
10.12)" Is domain equivalent With .............ccooiiii i 68
© ISO 2000 - All rights reserved Vi


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

Annex A (normative) Information object registration..............coovveui i 69
Annex B (normative) Mapping between Part-21 and SDAL..........c.ccoviiiiiiii e, 70
Annex C (informative) =T | 71
Annex D (informative) Examples oo e 73
D.1 MaSS MEASUIE SCHEIMA.......ccuuuiiiiiiiiiii ittt e e ea e e e enn e e pmtan ] e eeeeeeees 73
D.1.1 SMass_measure_schema.java ............ccooccoveiiiiiiiiiiiiiieeeeee N e 74
D.1.2 EMeasured MasS.JaVa.......ccceeuiiiiiiieeeiiieiieineeeeeeneneeneeneennennsaneeneen b fealonnnnns[onennennn, 74
D.1.3 ECOMPULEd_MaSS.JaVA ....ccuueeeeeiieiiieiiieeiieeiee e eeen e e i 74
D.1.4 EEStMAEd_MASS.JAVA ... .ccvuiiitiiiiiieiiie et fPaade e e e e e e eenns 74
D.1.5  EWEIGNEJAVA ....uieiiiiiieeiie ettt b e e e e 74
D.1.6 EFloatingnumber.java............ccccoveiiieiiieiineiiiceeeeeeee T 74
D.1.7  ENOt@NUMbDEI.JAVA.......ccveiiieiicieeee e LDt e e |, 75
D.1.8  ESteel bar.java.....cccociiiiiii e T e e e 75
D.1.9 CSteel_barjava ........ccoooeiiiiiiiiiiiiise e T et 76
D.2 Mass measure schema - early binding acCess........... 5 i ...76
D.3 Mass measure schema - late binding aCCess. ........ 4, 5, .79
D.4  XLISt SCREMA. .. .ccviiiiiiiiiiiec e e ettt e e e e eenberie e 82
D.4.1 SXlist_schema.java.........ccooeeiiiiiiiiiiiii e Mo e f 83
D S =y QO - V- N U PTRPP DU 83
D B O ¢ &) I- V- B TP PTTRUPPPTTRN NS 83
D44 AXXJAVA ...uiiiiiiiiieiie e i ettt ean e 84
D45 ABXAJAVA ...iiiiiniiiiieiie et e 84
D.4.6  EXISTL.JAVA.....uiiiuiiiniiiiee e N e e s e e e e ane e s e e 84
R A {113 /2 - V> e RN R 84
D T [ S] = Y PR R 85
D.4.9  AXSEIECTJAVA ... e T ettt r e 85
D410 EYY.JAVA ittt 5ttt 86
D I O 4 - A7 W PSRN IR 87
D.4.12 AYY . JaVa.. . e aa e 87
D.5 XList schema_ -Vate binding aCCESS......c.ovviii i b 88
Annex E (informative) Select path generator .............ovvveiiiiiieei e | 90
105 PP PP FRTTPN 97

viii © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out

t

hrough ISO technical committees. Each member body interested in a subject for which a technical

committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with I1ISO, also take part in the work. ISO

¢

q

technical committee may decide to publish other types of ngrmative document:

transformed into an Internatienal Standard.

and inegration, Subcommittee SC 4, Induwstrial data.

Hala + 1 ] akla 1o Lat 3 1 [l | + 4 laaa | + H LN Ll tt f
UllabulalTo  CIUOSTITy VILIT UIT TCITrauuriar icutiutlturirnedr CUTTITnooTulT (12 ) UTT - All 111 ers o

blectrotechnical standardization.

hternational Standards are drafted in accordance with the rules given in the ISO/IE€\Directives, Part 3.

The main task of technical committees is to prepare International Standards. Draft International
$tandards adopted by the technical committees are circulated to the,member bodies for voting.

Publication as an International Standard requires approval by at least/5 % of the member bodies
fasting a vote.

h other circumstances, particularly when there is an urgent market requirement for such doguments, a

1+ an ISO Publicly Available Specification (ISO/PAS) represents an agreement between|technical

experts in an ISO working group andaiscepted fopublication if it is approved by more t{han
50 % of the members of the parent committee‘Casting a vote;

+ an ISO Technical Specification (ISO/TS) represents an agreement between the menpbers of a

technical committee and is accepteddablication if it is approved by 2/3 of the members ¢f the
committee casting a vote.

\n ISO/PAS or ISO/TS is reviewed every three years with a view to deciding whether it can be

\ttention is drawn to the possibility that some of the elements of this part of ISO 10303 may be the

subject of patent rights) 1ISO shall not be held responsible for identifying any or all such patent rights.

SO/TS 10303<2/was prepared by Technical Committee ISO/TCiridi4strial automation systgms

SO 10303 consists of the following parts under the generalrillgstrial automation systems fand
htegration — Product datarepresentation andexchange

— Part 1, Overview and fundamental principles;

— Part 11, Description methods: The EXPRESS language reference manual;

— Part 12, Description methods: The EXPRESS| language reference manual;

— Part 14, Description methods: The EXPRESS X language reference manual;
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— Part 21, Implementation methods: Clear text encoding of the exchange structure;
— Part 22, Implementation method: Standard data access interface specification;
— Part 23, Implementation method: C++ language binding to the standard data access interface;

— Part 24, Implementation method: C language binding to the standard data access interface;

1+ Part 26, Implementation method: Interface defin language binding to the standard dat&ess
interface;

1 Part 27, Implementation method: Java™ programming language binding to the standard data acfes
interface with Internet/Intranet extensions;

+— Part 28, Implementation method: XML representation for EXPRESS-driven data;

+ Part 29, Implementation method: Lightweight Java programming-language binding to the| standard
data access interface with Internet/Intranet extensions;

1+ Part 31, Conformance testing methodology and framework:-General concepts;

+ Part 32, Conformance testing methodology and framework: Requirements on testing laboratories
and clients;

1+ Part 34, Conformance testing methodology ‘and framework: Abstract test methods;

+ Part 35, Conformance testing methodology and framework: Abstract test methods for standard data
access interface implementations;

1+ Part 41, Integrated generic respurces: Fundamentals of product description and support;
1+ Part 42, Integrated generic resources: Geometric and topological representation;

+— Part 43, Integrated generic resources. Representation structures;

1+ Part 44, Integrated generic resources: Product structure configuration;

1+— Part 45, Integrated generic resource: Materials;

1+ Part46, Integrated generic resources: Visual presentation;

+—="Part 47, Integrated generic resource: Shape variation tolerances;

— Part 49, Integrated generic resource: Process structure and properties;
— Part 50, Integrated generic resource: Mathematical construct;
— Part 101, Integrated application resource: Draughting;

— Part 104, Integrated application resource: Finite element analysis;
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Part 105, Integrated application resource: Kinematics;

Part 106, Integrated application resource: Building construction core model,

Part 107, Integrated application resource: Engineering analysis core application reference model

(EA C-ARM);

Part 108, Integrated application resource: Parameterization and constraints for expli¢it

product models;
Part 201, Application protocol

Part 202, Application protocol

. Explicit draughting;

: Associative draughting;

Part 203, Application protocol: Configuration controlled 3D designs of mechanical p

assemblies;

Part 204, Application protocol

Part 205, Application protocol:
Part 207, Application protocol:
Part 208, Application protocol:
Part 209, Application protocol:
Part 210, Application protocol:
Part 212, Application protocok:
Part 213, Application protocol:
Part 214, Application protocol:
Part 215, Application protocol:
Part 216, Application protocol:

Rart 217, Application protocol:

: Mechanical design using boundary representation;
Mechanical design usingaserfepresentation;

Sheet metal die planning and design;

Life cycle management - Change process;

Composite and metallic structural analysis and related de
Electronic assembly, interconnect, and packaging design;
Electrotechnical design and installation;

Numerical control process plans for machined parts;
Core data for automotive mechanical design processes;
Ship arrangement;

Ship moulded forms;

Ship piping;

geometric

arts and

sign;

Part 218, Application protocol:

Ship structures;

Part 221, Application protocol: Functional data and their schematic representation for process

plant;

Part 223, Application protocol: Exchange of design and manufacturing product information for

casting parts;
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Xii

Part 224, Application protocol: Mechanical product definition for process plans using machining

features;

Part 225, Application protocol: Building elements using explicit shape representation;

Part 226, Application protocol: Ship mechanical systems;

Part 227 Alnlnlir‘nfinn Inrnfnr‘nl' Plant anm‘ial r‘nnfigllmtinn;

Part 230, Application protocol: Building structural frame: Steelwork;

Part 231, Application protocol: Process engineering data: Process design and‘process s

of major equipment;

Part 232, Application protocol: Technical data packaging core information and exchange;

Part 233, Application Protocol: Systems engineering data representation;

Part 234, Application protocol: Ship Operational logs, records; and messages;

Part 235, Application Protocol: Materials information forithe design and verification of pro

Part 236, Application Protocol: Furniture product.data and project data;

Part 301, Abstract test suite:
Part 302, Abstract test suite:
Part 303, Abstract test suite:
Part 304, Abstract test suite:
Part 305, Abstract test suite:
Part 307, Abstract.test suite:
Part 308, Abstract test suite:
Part 309, Abstract test suite:

Rart 310, Abstract test suite:

Explicit draughting;

Associative’ draughting;

Configuration controlled design;

Mechanical design using boundary representation;
Mechanical design usingcairepresentation;

Sheet metal die planning and design;

Life cycle manageme@hange process;

Composite and metallic structural analysis and related des

Electronic assembly, interconnect, and packaging design;

pecification

Hucts;

gn;

Part 312, Abstract test suite:
Part 313, Abstract test suite:
Part 314, Abstract test suite:

Part 315, Abstract test suite:

Electrotechnical design and installation;
Numerical control process plans for machined parts;
Core data for automotive mechanical design processes;

Ship arrangement;
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— Part 316, Abstract test suite: Ship moulded forms;
— Part 317, Abstract test suite: Ship piping;
— Part 318, Abstract test suite: Ship structures;

— Part 321, Abstract test suite: Functional data and schematic representation for process plant;

1+ Part 322, Abstract test suite: Exchange of product data for composite structures;

+— Part 323, Abstract test suite: Exchange of design and manufacturing product information for cast
parts;

1 Part 324, Abstract test suite: Mechanical product definition for processhplans using rpachining
features;

+— Part 325, Abstract test suite: Building elements using explicit shape representation;
1+ Part 326, Abstract test suite: Ship mechanical systems;
1+ Part 327, Abstract test suite: Plant spatial configuratian;

+ Part 329, Abstract test suite: Exchange of design'‘and manufacturing product information for forged
parts;

+— Part 330, Abstract test suite: Building structural frame: Steelwork;

+— Part 331, Abstract test suite: Process engineering data: Process design and process specification of
major equipment;

1+ Part 332, Abstract test suite*Technical data packaging core information and exchange;
+— Part 333, Abstract test)suite: Systems engineering data representation;

1+ Part 334, Abstract test suite: Ship Operational logs, records, and messages;

1— Part 335, Abstract test suite: Materials information for the design and verification of prodycts;
1+ Part 336, Abstract test suite: Furniture product data and project data;

1—_“Rart 501, Application interpreted construct: Edge-based wireframe;

— Part 502, Application interpreted construct: Shell-based wireframe;
— Part 503, Application interpreted construct: Geometrically bounded 2D wireframe;
— Part 504, Application interpreted construct: Draughting annotation;

— Part 505, Application interpreted construct: Drawing structure and administration;
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— Part 506, Application interpreted construct: Draughting elements;
— Part 507, Application interpreted construct: Geometrically boundealcsirf
— Part 508, Application interpreted construct: Non-manifoldasgrf

— Part 509, Application interpreted construct: Manifold scef

1+ Part 510, Application interpreted construct: Geometrically bounded wireframe;

1+ Part 511, Application interpreted construct: Topologically boundedcsjrf

+ Part 512, Application interpreted construadcEtedboundary representation;

+— Part 513, Application interpreted construct: Elementary boundary représentation;

+— Part 514, Application interpreted construct: Advanced boundarytepresentation;

1+ Part 515, Application interpreted construct: Constructive solid*geometry;

+ Part 517, Application interpreted construct: Mechanical desigh geometric presentation;
+— Part 518, Application interpreted construct: Mechanical design shaded presentation;
1+ Part 519, Application interpreted construct:\Geometric tolerances;

1+ Part 520, Application interpreted construct: Associative draughting elements;

+— Part 1001, Application module: Appearance assignment;

1+ Part 1002, Application Module: Colour;

1+ Part 1003 Applicaion module: Curve appeaance;

1+ Part 1004 Applieaion module: Elemental shape;

1+ Part 1005 Application module: Elemental topologicd shape;

+ Part X006 Applicaion module: Foundation representation;

1+ /Rart 1007, Applicaion module: General surfaceappeaance;

— Part 1008, Application Module: Layer assignment;
— Part 1009 Applicaion Module: Shape appeaance and layers;

The structure of this International Standard is described in ISO 10303-1. The numbering of the parts of
the International Standard reflects its structure:

— Parts 11 to 14 specify the description methods,
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— Parts 21 to 29 specify the implementation methods,
— Parts 31 to 35 specify the conformance testing methodology and framework,

— Parts 41 to 50 specify the integrated generic resources,

— Parts 101 to. 108 an.':r‘ify the infpgmtnd anplir‘;\finn [esQuICes,

1+ Parts 201 to 236 specify the application protocols,

1+ Parts 301 to 336 specify the abstract test suites,

1+ Parts 501 to 520 specify the application interpreted constructs,

+ Parts 1001 to 1009 specify the application module

$hould further parts of ISO 10303 be published, they will follow the-same numbering pattern.

Annexes A and B form a normative part of this part of ISO 10303. Annexes C to E are for information
pnly.
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and exchange of
product data. The objective is to provide a neutral mechanism capable of describing product data
throughout the life cycle of a product, independent from any particular system. The nature of this
description makes it suitable not only for neutral file exchange, but also as a basis for implementing
and sharing product databases and archiving.

his International Standard is organised as a series of partspdalithed separately. Thelparis of

O 10303 fall into one of the following series: description methods, integrated resqurces, application
integrated constructs, application protocols, abstract test suites, implementation methods, and
onformance testing. The series is described in ISO 10303-1. This part of ISQ{10303 is a member of
he implementation methods series.

This part of ISO 10303 specifies the complete Jaymogramming language’ binding to the stapdard
]jata access interface (SDAI). SDAI is the access interface specifiCation to data that has been defined
sing ISO 10303-11. SDAI is specified in ISO 10303-22.

Viajor subdivisions in this part of ISO 10303 are:

+— Fundamental concepts in clauses 4 and 5;

1+ SDAI session classes to manage the envirenment in clause 6;
1+ Late binding: Generic Java interfaces and classes for arbitrary EXPRESS schemas in clguse 7;
1+ Early binding: Specific Java interfaces and classes for particular EXPRESS schemas in ¢lause 8;

+— Error handling through the Java exception mechanism in clause 9.
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Industrial automation systems and integration -
Product data representation and exchange -

Part 27.
|mplementation methods. Javall programming language

binding to the Sandard data accessnterfacewitn
nternet/Intranet extensions

Ll Scope

This part of 1ISO 10303 spedfies a binding of the Java® programming larguage to applicaion datp
modelled in EXPRESS, ISO 10303-11 and to the standardadetss interface, ISO0303-22. It also
$pecifies an import and export mechanism for data according te the clear text encoding of thé exchange
$tructure, ISO 10303-21. A further extension is that SDAL repositories can be created, deleted and
linked while the SDAI session is open. Dynamically linking"SDAI repositories through a network like
hternet or Intranet allows accessing and changing of remote data.

h addition to the scope of ISO 10303-22 the scope of this part of ISO 10303 contains:
1— creating, deletion and linking of the datacgrepositories during an SDAI session;
1+ specific support for linking a remote:data repository through a network like Internet or Intranet;

1— convenience interfaces, classes, fields and methods suitable to this Java programming language
binding;

1+— implementation mechanisms for the handling of errors as specified in ISO 10303-22;

+ import from and)export to the clear text encoding of the exchange structure as spegcified in
ISO 10303-2%.

D Javais the trade mark of a product supplied by Sun Microsystems, Inc. This information is given for the
convenience of users of this part of ISO 10303 and does not constitute an endorsement by ISO of the product name.
Equivalent products may be used if they can be shown to lead to the same resullt.
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO 10303. For dated references, subsequent amendments to, or revisions of,

any of these publications do not apply. However, parties to agreements based on this p

art of ISO

ormative documents indicated below. For undated references, the latest edition of-the
ocument referred to applies. Members of ISO and IEC maintain registers of.' curren
htemational Standards.

£0303 are encouraged to Investigate the possibility or applying the swesttredions of i

SO/IEC 88241:198, Information technology — Abstract Syntax Notation One (ASN.1): Specificatio
pf basic notation.

SO 103031:1994 Indwstrial automationsystems and inegration — Product data representation an
¢xchange — Part 1. Overview andfundanental principles.

SO 1030311:1994 Induwstrial automationsystems and inegration — Product datarepresentation an
exchange — Part 11 Description methods: The EXPRESSlanguage reference manué.

SO 1030321:1994 Industrial automationsystems and,inegration— Product datarepresentationan
exchange — Part 21 Implementation nethods: Cleartext encoding d the exchange structure.

SO 1030322:19%B, Industrial automationsystems and inegration— Product datarepresentation an
exchange — Part 22 Implementation nethiods: Standad data acessinterface.

Tednicd Corrigendum 1 to 1SO(1030321:1994 Industrial automation systems and integration
Product data representation and exchange — Part 21: Inmplementation methods: Clear text encoding 0
fhe exchange structure.

The Java Languag€ Specification, Second EditgnJames Gosling, Bill Joy and Guy St
\ddison Wesley, Reading Massachusetts, 2000, ISBN: 0201310082.
http://java.sufl.eom/docs/books/jls/index.html

The Java-Virtual Machine Specification (2nd editiby) Tim Lindhold and Frank Yellin, Addis
Wesley,-Reading Massachusetts, 1999, ISBN: 0201432943.
http’//java.sun.com/docs/books/vmspec/index.html

e
normative
tly valid

-

-

pele,

50N
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3 Terms, definitions, and abbreviations

For the purposes of this part of ISO 10303, the following definitions and naming conventions apply.

3.1 Terms defined in ISO 10303-1

or the purposes of this part of ISO 10303, the following terms defined in ISO 10303-1 apply
+— application;

1+— application protocol,

1— data;

1+ implementation method;

1+ information;

1+ information model;

1+ product information model,

1+ structure.

B.2 Terms defined in ISO 10303-11

~or the purposes of this part of ISO 10303, the following terms defined in ISO 10303-11 appl

=

+— aggregation data type;

1— complex entity data(type;

1— partial complexentity data type;
1+ constructed data type;

1+ data-type;

+<-defined data type;

— entity;
— entity data type;
— entity instance;

— enumeration data type;
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instance;
named data type;
population;

select data type;

value.

8.3 Terms defined in ISO 10303-22

or the purposes of this part of ISO 10303, the following terms defined in 1IS©,10303-22 apply:

application schema;
constraint;

current schema;
external schema;
foreign schema;
identifier;
implementation class;
iterator;

native schema,;
repository;

schema instance;
SDAI-model;

session;

validation
aHoator:
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3.4 Terms defined in The Java Language Specification

For the purposes of this part of ISO 10303, the following terms defined in The Java Language
Specification apply:

— class;

4+ constructor;
+— exception;
+ field;

1 interface;
1+— member;
1— method,;

1+— overloading;
1+ package;
1+ parameter;
+— primitive;
1 reference;
1+ statement;
1+ type.

B.5 Other definitions

For the purpose’of this part of ISO 10303, the following definitions apply.

3.5.1 <aggregate class Java class representing an aggregation data type.

352 aggregate-dependentThe base type of an entity attribute or an aggregation type is
aggregate-dependentf the aggregate value, returned by the EXPRE®SOT function for this base

type contains the name of a defined type whose underlying type is an aggregation data type or if the
base type is directly an aggregation type.

3.5.3 application entity: an entity declared in an application schema

3.5.4 dictionary entity: an entity declared in thadai_dictionary_schema.
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3.5.5 entity class:a Java class representing a complex or single entity data type of an application

schema or thedai_dictionary _schema.

3.5.6 entity interface:a Java interface representing atitgrata type of an application schema or

the sdai_dictionary_schema.

3.5.7 ersistent labela string by which an entity instance can be uniquely identified within a SDAI
llepository.

8.5.8 receiver:a Java object upon which a specified member method is invoked.

B.5.9 SDAI method:a Java method representing an SDAI operation.
3.5.10 select-dependentThe base type of an entity attribute or an ,aggregation typeles

dlependentif the aggregate value, returned by the EXPRHESReOf function for this base ty
tontains the name of a defined type whose underlying type is a SELECT data type.

8.5.11 select patha sequence of defined data types neededcto specify a value of a select
as defined in the technical corrigendum of ISO 10303-21:;11¢1.8.

B.5.12 session classt specialized Java class for a session entity

8.5.13 session entity: an entity declared.> in thesdai_session_schema or th
$dai_population_schema.

B.6  Abbreviations

~or the purposes of this part of IS® 10303, the following abbreviations apply.
$DAI  Standard Data Actess Interface, IB0B03-22

part-21 Clear text encoding of the exchange structure, ISO 10303-21

URL UniversahResource Locator

pe

data type
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4 General characteristics

E)

ISO 10303-22 specifies operations independently of any programming language. Language bindings of

the operations are developed for programming languages to define the functionality re

quired of

conformmg |mplementat|ons Two types of Ianguage blndlngs are identified: Iate blndlngs and early

efficient or convenient operations.

ntity data types are mapped to the Java ateEEntity and other interfaces.extending it for ¢
hinding access. These interfaces are callatity interfaces. Complex entity data types are ma
jo the Java clasGEntity and other classes extending it for early binding access. These cla
calledentity classes Each entity class implements one or several entity astest Aggregation d
lypes are mapped to the interface Aggregate and specialised>¢lasses implementing it.
\Entity and other classes extending it represent aggregations of entity instances only. FU
interfaces and classes are specified for other EXPRESS elements like schema and defined

he SDAI operations are mapped to public Java methods. The input and output parame
BDAI operation are mapped to the parameters, receiver and return value of the correspond
Java. These methods are cal®fdlAl methods While executing SDAI methods errors may o
hese errors are reported to the application*program by throwing an SdaiException. Ev

part of ISO
this, Java
lements are
de more

parly

pped
ISSes are
ata

The class
rther Java
lata types.

ters of an
ng method
ccur.

ery SDAI

ethod throws SdaiException. The possible;&rror indicators for an SDAI method are specified in the

definition of the corresponding SDAI operation and, in addition, in this part of ISO 10303.

Note - An implementation may have\further public or protected data fields and methods, however
robustness, such additional public:or protected data fields and methods should be avoided. In the
they cannot be avoided, their_usage should be specified by the implementation. Except f
representing aggregates alliclasses defined here should have no public constructors.

The entities defined in(thBDAI_session_schema and theSDAI_population_schema ar
ot mapped to entity classes and entity iatE. Instead, specific session classes are defi
hem, see clause ‘6. TBDAI_dictionary_schema schema is mapped identically to applic
chemas with~-a few exceptions as defined in clause 10. The mapping
DAI_parameter_data_schema  to Java classes and interfaces is defined in clause 5.

n implementation of this part of ISO 10303 is free to substitute any specified Javacatbyf
guivalent Java class as long as the Java class behaves exactly as the specified Java intq

to ensure
case where
br classes

e
ned for
ation

of the

an
brface from a

ser perspective.

An application program should not extend or implement any of the Java interfaces or Java classes

specified in this part of ISO 10303.
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4.1 Entity Attribute and Aggregate Member access

Early and late binding SDAI methods are defined for the following entity and aggregate operations:
— Test attribute, specified in ISO 10303-22:10.10.2;

Getattribute; S

acifiad N 1SO 10202221010 1 -
echeaTro Z oot

D
154 T O OOTOT T == 3

+— Put attribute, specified in ISO 10303-22:10.11.3;

1+— Unset attribute value, specified in ISO 10303-22:10.11.4;

+— Create aggregate instance, specified in ISO 10303-22:10.11.5;
+— Test current member, specified in ISO 10303-22:10.17.2;

1+ Test by index, specified in ISO 10303-22:10.17.1;

1+— Is member, specified in ISO 10303-22:10.12.2;

1+ Get by index, specified in ISO 10303-22:10.15, 1%

+— Get current member, specified in ISO 10303-22:10.12.7;

+ Put by index, specified in ISO 10303-22:10.16.1;

+ Put current member, specifieddn ISO 10303-22:10.13.2;
1+ Add before current member, specified in ISO 10303-22:10.19.1;
41— Add after current member; specified in ISO 10303-22:10.19.2;

1— Add by index, specified in ISO 10303-22:10.19.3;
+— Add unordered, specified in ISO 10303-22:10.14.1;
1+ Unset valae by index, specified in ISO 10303-22:10.18.1;

1— Unset value current, member specified in ISO 10303-22:10.18.2;

+—_-Create aggregate instance by index specified in ISO 10303-22:10.16.2;

— Create aggregate instance as current member,
specified in ISO 10303-22:10.13.1;

— Create aggregate instance before current member :
specified in 1ISO10303-22:10.19.4;
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— Create aggregate instance after current member ,
specified in ISO10303-22:10.19.5;

— Add aggregate instance by index, specified in ISO 10303-22:10.19.6;
— Create aggregate instance unordered, specified in ISO 10303-22:10.14.2;
—_ Remave h\/ index., annr‘ifiprl in1S0 10303-22:10.19 7:

1+ Remove unordered, specified in ISO 10303-22:10.14.3;

1+ Remove current member, specified in ISO 10303-22:10.13.3.

An SdaiException VA_NSET shall be thrown wh@et attribute , Get by index, or Ge
turrent member  operation would result in an unset value. Test attribute , Test by
index, orTest current member operation shall be used to check-fap unset values.

A\n SdaiException VT_NVLD shall be thrown whétut Attribute , Put by index , Put
current member |, Add before current member , Add after current member , Add
by index, and Add unordered is used with an unset value. The operatidhsset
attribute value , Unset value by index , or Unset'wvalue current member shdll

be used to unset values.

A\n SdaiException VT_NVLD shall be thrown whétut Attribute , Put by index , Put
¢urrent member , Add before current member. , Add after current member , Add
by index, and Add unordered is applied with a value of type aggregate. The operations
reate aggregate instance , Createvaggregate instance by index , Create
aggregate instance as current member , Create aggregate instance before

¢urrent member , Create aggregate.instance after current member, Create
aggregate instance unordered , andAdd aggregate instance by index shall he
sed to create new aggregates.

\ttributes of session entities are read-only. They can onlgcbessed through the specialized |early
binding style methods.defined in clause 6.

For late and early binding it is important whether or not the base type of an entity attribyite or an
aggregation type) iselect-dependent

4.2 Dynamic SdaiRepositories

hile, 'an SdaiSession

is open all the avallabISdalReposnones for this SdaiSession

: ically
create delete, or link other Sda|RepOS|tor|es to the SdaiSession. This language blndlng defines
additional SDAI methods to create, delete, link, and uni8daiRepositories while a
SdaiSession is open. Furthermore, import and export functionality to part-21 exchange structures
is defined.

After the open session operation, an initial, implementation dependent set known_servers is

available. Further SdaiRepositories can be linked to the SdaiSession wiittkR&Epository
method, see 6.1.6. For this, the additional attribatation is introduced for SdaiRepositories.
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During linkRepository location is used to specify where to find the SdaiRepository. The
interpretation ofocation  is implementation dependent. It may be a path in the local file system or
an Internet/Intranet address with login information such as user and password. Implementations may
also support specific repository names from which the location of a repository can be derived.

A linked SdaiRepository may contain entity instances referencing other entity instances in other
SdaiRepositories. These referenced SdaiRepositories shall also be included in the set of
, , j j itori A epositories
: method
applied to such an SdaiRepository returns a null value. Only the name of _a\degenerated
BdaiRepository is known. The linkRepository method can be used to specifya locatipn for a
degenerated SdaiRepository and to find an SdaiRepository in the set of known_sérvers by name.

h a distributed environment it may happen that there are several SdaiRepositories with the same name.
However, the name in the set of known_servers must be unique. To solve'this problem, an application
may remove the location information from an SdaiRepository with the ‘unlinkRepository method, see

$.3.9, and then link it to a new location.

Note: The methods linkRepository and unlinkRepository do not copy the contents of the SdaiRepositories.
They only influence the connection between the SdaiSession and-the physical locations of SdaiRepositories.

New SdaiRepositories can be created with the create fmethod, see 6.1deleidiRepository
pperation physically deletes an SdaiRepository, see* 6.3.8. A part-21 exchange structure can be
imported into a new SdaiRepository with the importClearTextEncoding method, see 6.1.8.

The creation, deletion, linking and unlinking of:SdaiRepositories, and the importClearTextEncpding are
pperations outside the SdaiTransaction mechanism. Applications may commit or abort any pending
BdaiTransaction before invoking one of\these operations. It is not possible to undo or aport these
pperations afterwards.

B

1.3 Packages and EXPRESS schema

Throughout this document_the package prefix "SDAL" is used as a placeholder for an implementation
$pecific package name. implementations shall not directly use the package prefix "SDAL".

Note 1 -The Javatanguage Specation provides guidance how to choose unique package names.

A\l schema-independent Java interfaces and classes defined in this part aD38® shall pe
fontained_ in a Java package narAl.lang . The SDAI dictionary _schema schema is mapped
into packagesDAI.dictionary

I N : PR 2o
4.4 Aggregates
The EXPRESS aggregates LIST, ARRAY, SET, BAG and also the SDAI non_persistent_list are

treated as Aggregates, see 7.4. However, instances of the aggregates need some knowledge of the
purpose for which they are used. For this, the convenience meg#tddgregationType , see

10 © 1SO 2000 — All rights reserved
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7.4.1, is introduced. It is the responsibility of the implementation to allow only such operations on the

aggregates, which fit to the aggregation type. Otherwise, an SdaiException has to be thrown.

4.5 Conformance requirements

An implementation of this part of ISO 10303 shall conform to an implementation class as sp

ecified in

ISO 10303-22 clause 13. The level of session event recording support, specified in ISO 10303-

2:12 1 2 and tha laval af ceana ciinnart cnacifiad 10 1SS0 10202.22:12 1 4 chall nat ha r\onSIdered
cHo—tHe—eve ot e O T O oS oSt HOt+—19e—4

O 10 oCOPT

SHpper—spesi
vhen determining the implementation class, specified in ISO 10303-22:13.2.

~or this language binding support of tB®AI_dictionary_schema
mandatory.

for late binding access

The implementation shall support all SDAI methods whose original specification in ISO 1
fontains an operation required by the implementation class and shall support all convenienc
dlefined in this part of ISO 10303.

This part of ISO 10303 does not define details on how to implement the specified Java cl
methods.

B

1.6 Agglomerate domain

A\s defined in ISO 10303-22:8.4.1, a schema_instancé is a logical collection of sdai_models|
fhe domain over which references between entityzinstances in different SdaiModels are s
The following SDAI operations use an aggregate of schema_instancesaggl@nerate domaing
$chema_instances:

1+— Find entity instance users, specified in ISO 10303-22:10.10.8;

+— Find entity instance usedin, specified in ISO 10303-22:10.10.9;

1+ Find instance roles, specified in ISO 10303-22:10.10.11.

10303-22:10.10.1,dn-the case of derived and inverse attributes. For the purpose of thig
binding to the SDAI, an agglomerate domain shall be represented by an aggregate of sd
\SdaiModel. This ASdaiModel aggregate is defined as a union ossteiated_modelsaken ov
I members of the aggregate of schema_instances. The ASchemalnstance

etAssocCigtedModels, see clause 6.7.1, can be used to retrieve the agglomerate
daiMogdels.

0303-22
e functions

asses and

, defining

Ipported.
f

Furthermore, such an-agglomerate domain is needed for the operation Get Attribute, specified in ISO

language
ai_models,
er
method
domain of

In Java, the actual date and time can be retrieved withjatfelang.System
currentTimeMillis as a Javdong value with a precision of a millisecond. Thi;ng valu
has a higher accuracy than the date and time specification defined by the string-type time__

method

e
stamp, see

ISO 10303-22:7.3.3. Therefore, all validation and change times in this language binding can be

alternatively accessed as values of type long.

© ISO 2000 — Al rights reserved 1
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5 Mapping of the SDAI_parameter_data_schema

This clause defines how EXPRESS types from SDBAI_parameter_data_schema specified in
ISO 10303-22 clause Shall be mapped to the Java programming language.

=

he Java clasjava.lang.String shall be associated with the SDAI data tgpeng_valte Fq
late binding attribute access the value shall be passed as an instancgavitygoey.Object.

.2 Binary value

he Java clas§SDAIl.lang.Binary shall be associated with the SDAI data tyjseary valug.
or late binding attribute access the value shall be passed-as an instance
java.lang.Object.

public Binary(String str) throws SdaiException;

public Binary(byte [] str, int size) throws SdaiException;
public String toString();

public int toByteArray(byte [ byte_array);

public int getSize();

boolean equals(Binary bin);

.3 Integer_value

y default, the Java typmt , shall be associated with the SDAI data typteger_value Late
inding implementations may-represent the actual value using an instgaca.lahg.Integer
r java.math.Biginteger,; and the value shall be passed as an instance df
java.lang.Object.

4 Real value

y default,\the Java typgouble shall be associated with the SDAI data typal value Late
inding_implementations may represent the actual value using an instgjava.laing.Double
r java.math.BigDecimal, and the value shall be passed as an instance df
java.lang.Object

5.5 Number_value

By default, the Java typgouble shall be associated with the SDAI data tyjpenber_value Late
binding implementations may represent the actual value using an instajase.l@ng.Double

or java.math.BigDecimal, and the value shall be passed as an instance of
java.lang.Object

12 © 1SO 2000 — All rights reserved
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5.6 Boolean value

The Java typboolean shall be associated with the SDAI data thpelean_value

5.7 Logical _value

The Java typint  shall be associated with the SDAI data tigmgcal _value

5.8 Query _source

Duery_source shall be associated with a methquery , in Aggregate , SdaiModel
$daiRepository, andSchemalnstance

5.9 lterator

The Java class tygdailterator shall be associated with the SDAldata titpeator.

5.10Entity_instance
\ Java object of type EEntity shall represent ~gither arapplication_instance @
dictionary instance A Java object of type SdaiSession , SdaiRepository

Hchemalnstance , SdaiModel , SdaiTransaction , or EntityExtent shall represq
$ession_instance

b.11 Attribute_value

This part of ISO 10303 does not define how to savibute_values, however, it defines methodg
late- and early-binding access to attribute values.

b.12 Select_value
This part of ISO 10303( does not define how to steedect values however, it defines h
$elect_values are handled for late and early-binding entity attébogss.

the same ruleshas for Select data types, defined in the technical corrigendum as speci

10303-21:111:8, shall be used.

For late-binding attribute access the actual select type information for the attribute acces
shall be defined through a parameter of type Java array of EDefined_type.

ent

for

ow

$elect values shall-be handled differently for late and early binding attribute access. For bogh bindings

ed in ISO

S methods

For early binding attribute access the actual select type information shall be defined through

Zero, one,

or more parameters of the early binding Java interface types for the attribute access methods.

5.13 Select_aggregate instance

This part of ISO 10303 does not define how to stetect_aggregate_instances

© SO 2000 — Al rights reserved 13


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000 (E)

5.14 Enumeration_value

An enumeration_value shall be mapped to the Java typg . The numbering of the
enumeration values shall correspond to the list indices of attrddateents of SDAI entity

enumeration_type specified in ISO 10303-22:6.4.28.

5.15Aggregate_instance

\n aggregate_instance shall be mapped to an instance of the Java inteAggeegate -0
Java interfaces which extend this interface.

The following subtypes aiggregate_instance shall be mapped to instancesAgfgregate
1+ set_instance;

1+— bag_instance;

1+— schema_defined_list_instance;

1+— non_persistent_list_instance;

1— array_instance;

+ application_indexed_array_instance.

Except for non_persistent_list_instances , an application shall not use the Javey
pperator to create instances of any class-implemeftjggegate

For late binding attribute access- the value shall be passed as an instance
java.lang.Object.

b.16 Non_persistent_list_instance

\ non_persistent_list-instance shall be either mapped to an instance of the Jav

created with the Jawsew operator.

Note - There is no way to use an instance of a non_persistent_list as a value for an entity att
persistent lists are used only temporarily.

5

=

of type

h class

\Entity or to andnstance of an early binding aggregate, see clause 8.10. Non persistent lists are

ibute. Non

b ~SDAI Sessian classes

This clause describes the session classes that represent the session entities, specified in
22:7 and I1ISO 10303-22:8 and aggregate classes thereof.

ISO 10303-

14 © ISO 2000 — Al rights reserved
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6.1 SdaiSession

The SdaiSession class shall represent the SDAI entdglai_session specified in ISO 10303-
22:7.4.1.

In SDAI the inverse attribute active transaction is defined as SET [0:1] of sdai_transaction, see
ISO 10303-22:7.4.1. For the purpose of this language biralitige transaction is redefined as

ADEIAMNAL P PR ¥ '
T TTUINNAL ouadl_utdriodtuult.

package SDAl.lang;

import SDAI.dictionary.*;

public class SdaiSession {

public Implementation getSdailmplementation() throws SdaiException;
public ASdaiRepository getkKnownServers() throws SdaiException;
public ASdaiRepository getActiveServers() throws SdaiException;
public boolean testDataDictionary() throws SdaiException;

public Schemalnstance getDataDictionary() throws SdaiException;
public ASdaiModel getActiveModels() throws SdaiException;

public boolean testActive Transaction() throws SdaiException;

public SdaiTransaction getActive Transaction() throws SdaiException;

public static SdaiSession openSession()throws SdaiException;

public void closeSession() throws SdaiException;

public SdaiTransaction startTransactionReadWriteAccess() throwsSdaiException;
public SdaiTransaction startTransactionReadOnlyAccess() throws SdaiException;

public EEntity definition getComplexEntityDefinition(EEntity:-definition types]],
ESchema_definition schema) throws SdaiException;

public Class getComplexEntityClass(Class]] types, Class schema) throws SdaiException;

public SdaiRepository linkRepository(String repository_name, Object location)
throws SdaiException;

public SdaiRepository createRepository(String repository_name, Object location)
throws SdaiException;

public SdaiRepository imporClearTextEncoding (String repository_name, Object source_location,
Object destination_lecation) throws SdaiException;

6.1.1 @pen session

The static methodpenSession shall implement the SDAI operatiddpen sessionspecified |in
S0O"10303-22:10.3.1.

6.1.2 Close session

The closeSession  method shall implement the SDAI operatiGiose sessionspecified in ISO
10303-22:10.4.4.

© ISO 2000 — Al rights reserved 15
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6.1.3 Start transaction read-write access

The startTransactionReadWriteAccess method shall implement the SDAI operatiStart

transaction read-write accessspecified in ISO 10303-22:10.4.6.

6.1.4 Start transaction read-only access

ransaction read-only accessspecified in ISO 10303-22:10.4.7.

6.1.5 Get complex entity definition
implement the SDAI operatid@et complex entity definition specified in ISO 10303-22:10.9.1.

pverloaded methods are specified:

1— the late binding method accepts and returngifEdefinitions ;

representing complex entity data type. This class shall implement all entitpdetespecified
thetypes parameter.

NOTE - The return value may be used as an inputparameférdate entity instance

6.1.6 Link repository

The linkRepository method is a&;convenience method to make an already existing but

fepository known to the current session. On success, the external repository shall be ad
current session'known_servers  and returned. All repositories which are referenced |

+— the early binding method accepts Java classes fiy)@merfaces and returns the tigy clags

The getComplexEntityDefinition and getComplexEntityClass methods shall

The types array shall contain the leaf entity data types of the complex entity data type. Two

external
ded to the
y the

pplication_instances or sechema_instances, associated with this repository, shall also be added to the

et ofknown_servers (This method is an extension to the functionality of SDAI.

he parametdocation  shall be used to specify an address of the repository. The interpre
his parameter .isJdmplementation-dependent. In the case when the value of this parameter
ethod searches for the repository with a given name wkinvn_servers  and, if succe
eturns it,

ossible error indicators:
S-NOPN An SDAI session is not open.

tation of
is null, the
5S,

— A transaction ttas ot been started:
RP_NEXS The repository does not exist.
RP_DUP  Repository duplicate.

SY_ERR  Anunderlying system error occurred.
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6.1.7 Create repository

The createRepository method is a convenience method which shall be used to create a
repository.

The parameterepository_name shall specify the name of the SDAI repository. The parameter
location  shall be used to specify the address of the newly created repository. The value of this
- orarreterie . e R o s added (O
he list of known_servers.

Possible error indicators:

5S_NOPN An SDAI session is not open.
RP_DUP  Repository duplicate.

5Y ERR  An underlying system error occurred.

6.1.8 Import clear text encoding

TheimportClearTextEncoding method shall be used to create)a new repository, then tq import
part-21 exchange structure into this repository, and openithis repository. On successg, the new
epository is added to the set of known_servers and also t@ theasévef servers

The parametename specifies the name of the SDAI repository. If this parametaulls the value
pf the attributename in the header entitfile_name ¢:as defined in ISO 10303-21:9.2.2, shall be

sed as the name for the SDAI repository. If the name is invalid, then the SdaiException VT |NVLD is
hrown.

The parametesource_location is used*to specify where to find the exchange structurg. The
interpretation of this parameter is implementation-dependent.

The parametedestination_location is used to specify where to place the new cfeated
flepository. The interpretation- of this parameter is implementation-dependent. The valug of this
parameter may beull

Possible error indicaters:

5S_NOPN An SDAl'session is not open.

-N_NAVL This dunction is not supported by this implementation.
TR_NEXS Ajtransaction has not been started.

TR_NRW <Fhe transaction is not read-write.

TR_NAVL )The transaction is currently not available.

TR_EAB The transaction ended abnormally.

/T-NVLD The SDAI repository name is invalid.

RR-DUP  Repository duplicate-

SY_ERR  Anunderlying system error occurred.

6.2 Implementation

The Implementation class shall represent the SDAI entitgplementation, specified in 1SO
10303-22:7.4.2

package SDAl.lang;

© ISO 2000 — Al rights reserved 17
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import SDAI.dictionary.*;

public class Implementation {
public String getName() throws SdaiException;
public String getl_evel() throws SdaiException;
public String getSdaiVersion() throws SdaiException;
public String getBindingVersion() throws SdaiException;
public int getimplementationClass() throws SdaiException;

[pUDiCTTget Transacionevel() throws StalEXCepUion,
public int getExpressionLevel() throws SdaiException;
public int getbomainEquivalenceLevel() throws SdaiException;

Note - Thelevel of event recording and thelevel of scope supportare not available_ for this langy
binding.

6.3 SdaiRepository

The SdaiRepository class shall represent the SDAI entsiglai—repository specified in IS
10303-22:7.4.3 and the SDAI entiglai_repository _contents specified in ISO 10303-22:7.4.4.

package SDAl.lang;
import SDAL.dictionary.*;

public class SdaiRepository {

public String getName() throws SdaiException;

public Object getlocation()throws SdaiException;

public A_string getDescription() throws SdaiException;

public SdaiSession getSession() throws SdaiException;

public ASdaiModel getModels() throws SdaiException;

public ASchemalnstance getSchemas() throws!SdaiException;

Further convenience methods are’ specified to access the attributes of the hégdée evame
$ee ISO 10303-21:

public String getChangeDate()throws SdaiException;

public long getChangeDateLong() throws SdaiException;

public A_string getAuthor() throws SdaiException;

public A_string getOrganization() throws SdaiException;

public String getPreprocessorVersion() throws SdaiException;

public void setPreprocessorVersion(String value) throws SdaiException;
public String.getOriginatingSystem() throws SdaiException;

publicveid setOriginatingSystem(String value) throws SdaiException;
publ|c Smng getAuthonzanonO throws SdalExceptlon

age

O

IIFor early binding:
public SdaiModel createSdaiModel(String model_name, Class schema) throws SdaiException;
[IFor late binding:
public SdaiModel createSdaiModel(String model_name, ESchema_definition schema)
throws SdaiException;
IIFor early binding:
public Schemalnstance createSchemalnstance(String name, Class schema) throws SdaiException;

18 © 1SO 2000 — All rights reserved
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/IFor late binding:

public Schemalnstance createSchemalnstance(String name,
ESchema_definition schema) throws SdaiException;

public void openRepository() throws SdaiException;

public void closeRepository() throws SdaiException;

public EEntity getSessionldentifier(String Label) throws SdaiException;

public int query(String where, EEntity entity, AEntity resutt) throws SdaiException;

pubhc v0|d exportCIearTeXEncodmg(ObJect Iocanon) throws SdaiException;

public void unlinkRepository() throws Sda1Exoeonn

Note - Depending on the result of the ongoing ISO 10303-21 standardization the followinig methogls may be
added in future to suppcd¥ection_language andsection_context

public A_string getContextidentifiers() throws SdaiException;
public String getDefaultlanguage() throws SdaiException;
public void setDefauttl anguage(String value) throws SdaiException;

6.3.1 Create SDAI-model

he createSdaiModel method shall implement the SDAI operatiGneate SDAI-model |,
specified in ISO 10303-22:10.5.1.

.3.2 Create schema instance

he createSchemalnstance method shallimplement the SDAI operatiGneate schema
instance |, specified in ISO 10303-22:10.5.2:

6.3.3 Open repository

he openRepository method ;shall implement the SDAI operati@pen repository
$pecified in ISO 10303-22:10.4.5.

6.3.4 Close repasitory

he closeRepositery. method shall implement the SDAI operati@ose repository
$pecified in 1ISO.10303-22:10.5.3.

b.3.5 _Get session identifier

hecgetSessionldentifier method shall implement the SDAI operati@et session
identifier , specified in ISO 10303-22:10.11.7.

6.3.6 SDAI query

The query method shall implement the SDAI operatiB®AI query , specified in ISO 10303-
22:10.4.14, in the case that tngery_source  shall be an SDAI-repository.

© SO 2000 — Al rights reserved 19
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6.3.7 Export clear text encoding

The exportClearTextEncoding method shall export an SDAI repository and its contents into a
new instance of a clear text encoding as defined in ISO 10303-21.

The parametetocation specify where to place the rdting part-21 exchange structure. The
interpretation of this parameter is implementation-dependent.

Possible error indicators:

S _NOPN An SDAI session is not open.

-N_NAVL This function is not supported by this implementation.
TR_NEXS A transaction has not been started.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

RP_NEXS The repository does not exist.

RP_NOPN The repository is not open.

$Y_ERR  Anunderlying system error occurred.

6.3.8 Delete repository

The deleteRepository method shall delete arsdaiRepository along with all its
$daiModels and Schemalnstances . This is done. by first invoking the operaticelete
$chema instance , specified in ISO 10303-22:10:6.1, on every contaiedemalnstance |,
then, by invoking the operatiaielete SDAI-model on every containe®daiModel , and at lapt,
by removing the SdaiRepository from the sekbwn_servers in SdaiSession . If open, tie
$DAI repository shall be closed by the implementation.

The repository is deleted physically and-cannot be linked during this or future sessions.

Possible error indicators:

S _NOPN An SDAI session is not open.

-N_NAVL This function isshet supported by this implementation.
TR_RW  The transaction is read-write and changes are unresolved.
RP_NAVL The repository is currently not available.

RP_NEXS The repository does not exist

Y ERR  An.underlying system error occurred.

6.3.9 _Unlink repository

TheunlinkRepository method shall remove an SDAI repository from the current session.

Pussibteerrorindicators:

SS_NOPN An SDAI session is not open.

FN_NAVL This function is not supported by this implementation.
RP_NEXS The repository does not exist.

RP_OPN  The repository is open.

SY_ERR  An underlying system error occurred.
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6.4 ASdaiRepository

The ASdaiRepository class shall represent an aggregate of the SDAI esday repository,
specified in ISO 10303-22:7.4.3.

package SDAl.lang;

public
public boolean isMember(SdaiRepository value) throws SdaiException;

public SdaiRepository getByindex(int index) throws SdaiException;

public SdaiRepository getCurrentMember(Sdailterator iter) throws SdaiException;

6.5 SdaiTransaction

he SdaiTransaction class shall represent the SDAI entiifai_transaction specified in ISO
0303-22:7.4.5.

package SDAllang;

public class SdaiTransaction {

public static finalint NO_ACCESS;

public static final int READ_ONLY;

public static final int READ_WRITE;

public int getMode() throws SdaiException;

public SdaiSession getOwningSession() throws SdaiException;
public void commit() throws SdaiException;

public void abort() throws SdaiException;

public void endTransactionAccessCommit() throws SdaiException;
public void endTransactionAccessAbort() throws SdaiException;

[

6.5.1 Commit

Thecommit method shall implement the SDAI operatidommit, specified in ISO 10303-22:10.4.8.

6.5.2 Abert

The abort~ymethod shall implement the SDAI operatidport , specified in ISO 10303-22:10.4.9.

6.5:3 End transaction access and commit

The endTransactionAccessCommit method shall implement the SDAI operatidind
transaction access and commit , specified in ISO 10303-22:10.4.10.

6.5.4 End transaction access and abort

The endTransactionAccessAbort method shall implement the SDAI operatidand
transaction access and abort , specified in ISO 10303-22:10.4.11.
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6.6 Schemalnstance

The Schemalnstance class shall represent the SDAI ent#ghema instance specified in 1ISO
10303-22:8.4.1

package SDAL.lang;
import SDAI.dictionary.*;

;I:ublic class Schemalnstance {

public String getName() throws SdaiException;

public ASdaiModel getAssociatedModels() throws SdaiException;
public ESchema_definition getNativeSchema() throws SdaiException;
public String getNativeSchemaString() throws SdaiException;
public SdaiRepository getRepository() throws SdaiException;
public boolean testChangeDate() throws SdaiException;

public String getChangeDate() throws SdaiException;

public long getChangeDatel ong() throws SdaiException;

public String getValidationDate() throws SdaiException;

public long getValidationDatel ong() throws SdaiException;

public int getValidationResult() throws SdaiException;

public int getValidationLevel() throws SdaiException;

public void delete() throws SdaiException;

public void rename(String name) throws SdaiException;

public void addSdaiModel(SdaiModel model) throws SdaiException;

public void removeSdaiModel(SdaiModel model) throws SdaiException;

public int query(String where, EEntity entity, AEntity resutt) throws SdaiException;

public int validateGlobalRule(EGlobal_rule rule, AEntity.nonConf) throws SdaiException;
public int validateGlobalRule(String rule, AEntity nonCenf) throws SdaiException;

public int validateUniquenessRule(EUniqueness srdle rule, AEntity nonConf) throws SdaiException;
public int validateUniquenessRule(String rule, AEntity nonConf) throws SdaiException;
public int validatelnstanceReferenceDomain(AEntity nonConf) throws SdaiException;
public int validateSchemalnstance() throws-SdaiException;

public boolean isValidationCurrent() throws SdaiException;

6.6.1 getValidationDateLong

152

The getValidationDateLong method is a convenience method which shall return theldag
g¢quivalent ofvalidation_date of schema_instancesee ISO 10303-22:8.4.1.

6.6.2<Delete schema instance

The/delete _method shall implement the SDAI operatidalete schema instance . specifigd
in ISO 10303-22:10.6.1.

6.6.3 Rename schema instance

Therename method shall implement the SDAI operati®ename schema instance , specified
in ISO 10303-22:10.6.2.
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6.6.4 Add SDAI-model

The addSdaiModel method shall implement the SDAI operatiddd SDAI-model , specified in
ISO 10303-22:10.6.3.

6.6.5 Remove SDAI-model

specified in ISO 10303-22:10.6.4.

6.6.6 SDAI query

he query method shall implement the SDAI operatiBBDAI query , specifiedyin ISO 10303-
22:10.4.14 in the case that tipgery_source is a schema instance.

6.6.7 Validate global rule

he validateGlobalRule methods shall implement the SDAI ‘eperatialidate global
ule , specified in ISO 10303-22:10.6.5.

6.6.8 Validate uniqueness rule

he validateUniquenessRule methods shall “implement the SDAI operatidalidate
nigueness rule , specified in ISO 10303-22:10:6.6.

6.6.9 Validate instance reference domain

he validatelnstanceReferenceDomain method shall implement the SDAI operation
alidate instance reference domain , specified in ISO 10303-22:10.6.7.

6.6.10 Validate schema'instance

he validateSchemalnstance method shall implement the SDAI operatidalidate
schema instance \specified in ISO 10303-22:10.6.8.

6.6.11 Is validation current

he isValidationCurrent method shall implement the SDAI operatits1 validation
current~, specified in ISO 10303-22:10.6.9.

7 _ASchemalnstance

The ASchemalnstance class shall represent an aggregate of the SDAI estigma_instance
specified in ISO 10303-22:8.4.1.

package SDAl.lang;

public class ASchemalnstance implements Aggregate {
public ASchemalnstance();
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public boolean isMember(Schemalnstance value) throws SdaiException;

public Schemalnstance getCurrentMember(Sdailterator iter) throws SdaiException;
public Schemalnstance getByindex(int index) throws SdaiException;

public void addByIndex(int index, Schemalnstance value) throws SdaiException;
public ASdaiModel getAssociatedModels()throws SdaiException;

NOTE - The usage ofASchemalnstance for sdai_repository_contents.schemas and
sdai_model.associated_with is read-only. But ASchemalnstance can also be used as a specialized

s PR O 4 s Ll ol it H +. PN H Tiaal it
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instance users andFind instance roles

6.7.1 getAssociatedModels

The getAssociatedModels method is a convenience method to retrieve the~agglomerate
SdaiModels from an ASchemalnstance, see clause 4.6.

Possible error indicators:

S _NOPN An SDAI session is not open.

-N_NAVL This function is not supported by this implementation,
5|l NEXS  The schema instance does not exist.

Y ERR  Anunderlying system error occurred.

6.8 SdaiModel

The SdaiModel class shall represent the SDAI eénsgai_mode] specified in ISO 10303-22:8
and the SDAI entitydai_model_contentsspecified in ISO 10303-22:8.4.3.

package SDAl.lang;
import SDAL.dictionary.*;

public class SdaiModel {

public static final int NO_ACCESS;

public static final int READ_ONLY;

public static final int READ_WRITE;

public String getName() throws SdaiException;

public ESchema._definition getUnderlyingSchema() throws SdaiException;
public String getUnderlyingSchemaString() throws SdaiException;
public SdaiRepository getRepository() throws SdaiException;

public boolean testChangeDate() throws SdaiException;

public String getChangeDate() throws SdaiException;

public long:getChangeDatel ong() throws SdaiException;
publicintgetViode() throws SdaiException;

public ASchemalnstance getAssociatedWith() throws SdaiException;
public AEntity getinstances() throws SdaiException;

public AEntityExtent getFolders() throws SdaiException;
public AEntityExtent getPopulatedFolders() throws SdaiException;

public void deleteSdaiModel() throws SdaiException;

public void renameSdaiModel(String name) throws SdaiException;
public void startReadOnlyAccess() throws SdaiException;

public void promoteSdaiModelToRW/() throws SdaiException;
public void reduceSdaiModelToRO() throws SdaiException;

domain of

4.2
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public void endReadOnlyAccess() throws SdaiException;
public void startReadWiiteAccess() throws SdaiException;
public void endReadWriteAccess() throws SdaiException;
public EEntity_definition getEntityDefinition(String entity_name) throws SdaiException;

/IFor late binding:
public EEntity createEntitylnstance(
EEntity definition entity definition) throws SdaiException;

[/ O eary Hirding:
public EEntity createEntitylnstance(Class entity_definition) throws SdaiException;

public EEntity copylnstance(EEntity source) throws SdaiException;

public AEntity copyinstances(AEntity source) throws SdaiException;

public void undoChanges() throws SdaiException;

public void saveChanges() throws SdaiException;

public int query(String where, EEntity entity, AEntity resutt) throws SdaiException;

/[For late binding:

public AEntity getinstances(EEntity _definition entity definition) throws SdaiException;
public AEntity getinstances(EEntity _definition entity definition[]) throws SdaiException,
public AEntity getExactinstances(EEntity_definition entity_definition) throws SdaiException;
//For early binding:

public AEntity getinstances(Class entity_definition) throws SdaiException;

public AEntity getinstances(Class entity_definition[]) throws SdaiException;

public AEntity getExactinstances(Class entity_definition) throws SdaiException;

public EEntity substitutelnstance(EEntity old) throws SdaiException;

/IFor late binding:

public EEntity substitutelnstance(EEntity old, EEntity_definition type) throws SdaiException;
//For early binding:

public EEntity substitutelnstance(EEntity old, Classtype) throws SdaiException;

public ESchema._definition getDefinedSchermay() throws SdaiException;

Note - Depending on-the’ result of the ongoing ISO 10303-21 amendment standardization the
methods may be added-in future to support sectinguéae and section_context :

public A_string get€ontextidentifiers() throws SdaiException;
public String getDefaultl anguage() throws SdaiException;
public void setDefaultl anguage(String value) throws SdaiException;

6.8.1. > getMode

The,getMod e method returns an integer spedfying the aurrent access mode. The posdble value

6.8.2 Delete SDAI-model

The deleteSdaiModel method shall implement the SDAI operatibelete SDAI-model
specified in ISO 10303-22:10.7.1.

following
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6.8.3 Rename SDAI-model

The renameSdaiModel method shall implement the SDAI operatiBename SDAI-model |
specified in ISO 10303-22:10.7.2.

6.8.4 Start read-only access

C UU cl
0O 10303-22:10.7.3.

6.8.5 Promote SDAI-model to read-write

he promoteSdaiModelToRW  method shall implement the SDAI operatiBnomote SDAI-
odel to read-write , specified in ISO 10303-22:10.7.4.

6.8.6 Reduce SDAI-model to read-only

he reduceSdaiModelToRO method is an extension to the SDAI/ It shall behave exactly Ilke the
end read-write access operation except that it changes the access mode of the SdaiModel ffom READ-

RITE to READ-ONLY.

NOTE - The transaction operations abort and commit resolve all pending changes.

Possible error indicators:
S_NOPN An SDAI session is not open.
N_NAVL This function is not supported by:this implementation.
O_NEXS The SDAI-model does not exist.
X_NDEF The SDAI-model access isunot defined.
X RO  The SDAI-model access)is read-only.
R_RW  The transaction is read-write and changes are unresolved.
R_EAB The transaction ended abnormally.
Y_ERR  Anunderlying-System error occurred.

.8.7 End read=only access

he endReadOnlyAccess method shall implement the SDAI operati@ind read-only
ccess , specified in ISO 10303-22:10.7.5.

.8.8. > Start read-write access

he, startReadWriteAccess method shall implement the SDAI operati@tart read-
WFTTe access , speciied M 1ISOU 10303-22710.7.6.

6.8.9 End read-write access

The endReadWriteAccess  method shall implement the SDAI operati@md read-write
access , specified in ISO 10303-22:10.7.7.
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6.8.10 Get entity definition

The getEntityDefinition method shall implement the SDAI operatiédet entity
definition , Specified in ISO 10303-22:10.7.8.

6.8.11 Create entity instance

c T C UU A
instance , specified in ISO 10303-22:10.7.9.

6.8.12 Copy application instance

he copylnstance method shall implement the SDAI operatid®opy -application
instance , specified in ISO 10303-22:10.11.1.

6.8.13 copylnstances
he copylnstances method is a convenience method to copy-entity instances from a provided

aggregate to the model. The copies created are also collected-into an aggregate which is returned by

References between the source instances are copied ‘such that they refer the new target instances.
Dtherwise this method work similarly as specified\in the definition of the SDAI opei@tpy
application instance , see ISO 10303-22;10:11.1.

6.8.14 Undo changes

he undoChanges method shall implement the SDAI operatldndo changes , specified in 1ISO
0303-22:10.7.10.

6.8.15 Save changes

he saveChanges method shall implement the SDAI operatiBave changes , specified in 1ISO
0303-22:10.7.11.

6.8.16 SDAIl-query

he query~‘method shall implement the SDAI operatiSDAI query , specified in ISO 10303-
22:10.4:24 in the case that tipgery_source is anSDAI-model .

6:8.17 Getinstances

The getinstances methods shall return a read-only aggregate of instances. Several overloaded
methods are specified to retrieve either all instances or only instances for one or several entity data
types and for late and early binding access.

The returned aggregate shall be of type AEntity. Applications can cast this aggregate to an aggregate
of the specific entity.
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Possible error indicators:

SS_NOPN An SDAI session is not open.
MO_NEXS The SDAI-model does not exist.
MX_NDEF The SDAI-model access is not defined.
ED_NDEF Entity definition is not defined.
ED_NVLD Entity definition invalid.

VA_NVLD Value invalid.

SY_ERR An |mdprlying system error occurred

.8.18 Get exact instances

he getExactinstances methods shall return a read-only aggregate containing.all the ir
f a complex entity data type specified by the paranattity definition . (Fhe variation
he method for early binding shall have a parameter of type Java Class whose allowed
entity class, see subclause 8.9.

The returned aggregate shall be of type AEntity. Applications can cast this aggregate to ar
f the specific entity.

Possible error indicators:

£S NOPN An SDAI session is not open.
MO_NEXS The SDAI-model does not exist.
MX_NDEF The SDAI-model access is not defined.
FD_NDEF Entity definition is not defined.

FD NVLD Entity definition invalid.

A_NVLD Value invalid.

$Y_ERR  An underlying system error occurred.

6.8.19 substitutelnstance

The convenience methodabstitutelnstance move an entity instances to another model
0 change the type of the dnstance. This method returns either the same Java object fof
instances or returns a new-Java object for the same entity instance and mark the old Java
invalid. The persistent.Jabel is not changed by this method as long as the entity instance ren|
ame SdaiRepository.” References from other entity instances within SdaiModels in REAL
ccess mode apdated to refer the new object.

the type of-the instance is changed, the attribute values of all single entity data types, whi
oth, the>old and the new complex entity data type, shall be maintained. The attributes of
ata types shall be unset.

stances
of
alue is an

aggregate

hnd/or

the entity
bbject to be
hains in the
D-WRITE

Ch exist in
hew entity

icators:

SS _NOPN An SDAI session is not open.
MO_NEXS The SDAI-model does not exist.
MX_NRW The SDAI-model access is not read-write.
ED_NDEF The entity definition is not defined.
EI_NVLD The entity definition invalid.

El_NVLD The entity instance invalid.

SY_ERR  Anunderlying system error occurred.

28 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=6f7615ee68e5316be3aacb947aaab97a

ISO/TS 10303-27:2000 (E)

6.8.20 Get defined schema

The getDefinedSchema method is a convenience method that shall find the
schema_definition instance in the case that tlselai_model manages dictionary data.
Otherwise, the null value shall be returned.

NOTE - The same instance of schema_definition can be found by traversing to:

sdai_model.contents ->sdai_model_contents
sdai_model_contents.foldersfi] -> entity extent
entity extentinstancesli] -> EEntity

EEntity => ESchema_definition

Possible error indicators:

£S NOPN An SDAI session is not open.

MO_NEXS The SDAI-model does not exist.

MX_NDEF The SDAI-model access is not defined.

-N_NAVL This function is not supported by this implementation.
BY ERR  An underlying system error occurred.

6.9 ASdaiModel

The ASdaiModel class shall represent an aggregate of\the SDAI esatity mode) specified in IO
10303-22:8.4.2.

package SDAl.lang;

ublic class ASdaiModel implements Aggregate {

public boolean isMember(SdaiModel value) throws SdaiException;

public SdaiModel getBylndex(int index) throws SdaiException;

public SdaiModel getCurrentMember(Sdailterator iter) throws SdaiException;

.10 EntityExtent

he EntityExtent class shall represent the SDAI entigtity extent, specified in ISO 10303-
2:8.4.4.

ackage SDAllang;
import SDAI.dictionary.*;

ublic class EntityExtent {
EEntity: definition getDefinition() throws SdaiException;
Sting getDefinitionString() throws SdaiException;
AEntity getinstances() throws SdaiException;
SdaiModel getOwnedByY()throws SdaiException;

}

For implementations supporting early binding it shall be possible to cast the aggregate returned by
getinstances  to an early binding aggregate of the corresponding entity definition.
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6.11 AEntityExtent

The AEntityExtent class shall implement an aggregate of the SDAI eaitityy extent, specified
in ISO 10303-22:8.4.4.

package SDAl.lang;

public boolean isMember(EntityExtent value) throws SdaiException;
public EntityExtent getCurrentMember(Sdailterator iter) throws SdaiException;

12 LOGICAL

he Java class ELogical supports the transformation between the EXPRESS LOGICAL data type and
he Java primitive data type int.

package SDAl.lang;
public final class ELogical {

public static final int FALSE = 1;
public static final int TRUE = 2;
public static final int UNKNOWN = 3;

public static final String values]] = { FALSE", "TRUE", "UNKNOWN'Y;

private ELogical() {
}

public static int tolnt(String str) {
for(inti=0;i<3;i++){
if (valueslij.equalsignoreCase(str)) retumii + 1;
}

retumO;

}

public static StringteString(int value) {
if (value==0) retum "unset’;
returivaluesivalue - 1J;

7 Late binding
This clause defines the Java interfaces and classes for late binding of the

SDAI_parameter_data_schemaas specified in clause 9 of ISO 10303-22. Late binding support for
application schemas is mandatory.
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7.1 Late binding base types

Late binding attribute access is specified in [Bi303-22:4.8. For late binding attribudecess the

actual Java type of an attribute-value or aggregate-member is either int, double, boolean or Object.
The return value of théestAttribute , testCurrentMember or testBylndex methods
determines the actual Java type.

oot

w

1— 0 for an unset value;
1+ 1 for the Java typ®bject ;
+— 2 for the Java typmt ;
1+ 3 for the Java typdouble ;
+— 4 for the Java typboolean .

A\pplications may use this return value to select the properdate binding method to retrieve an attribute
br aggregate member value of typbject ,int , double ofboolean .

¥.2 Select data types for late binding
\ Java array of EDefined_type, called thelect-array, is used to distinguish between EXPRESS
SELECT values for attributes and members of aggregates. The following late binding access methods
have aselect parameter for this select-array:
1+ Test attribute;

1 Put attribute;

1+ Test by index;

1+ Put by index;

+ Test current‘member;

1+ Put_current member;

++<Add before current member;

— Add after current member;
— Add by index;
— Add unordered;

— Is member;
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— Remove unordered;

— Create aggregate instance;

— Create aggregate instance by index;

— Create aggregate instance as current member;

1+— Create aggregate instance before current member;
1+ Create aggregate instance after current member;
1+— Add aggregate instance by index;

1+— Create aggregate instance unordered.

The order of the defined data types in this array shall follow the order of KEYWORDS as d

NOTE - The select-array corresponds to the attribute data_type of the passible EXPRESS specifig
in example 11 of ISO 10303-22:9.4.8.

part-21, and in the technical corrigendum to ISO 10303-21:14.1.8.

Implementation of this language binding shall fill the 'select-array with the select information a
nused array elements to null. The application:is-responsible for supplying a sufficiently big

'A_NVLD shall be thrown.

§

To use all other methods listed above,an application should fill the select-array with proper

7.3 EEntity

The EEntity {~interface shall represent the SDAIltig@s application_instance specified in IS
10303-22:914.3 andictionary_instance specified in ISO 10303-22:9.4.5.

public interface EEntity {

he case when the attribute or aggregation type is not of the select type, an application cg
ull  value for theselect parammeter. If the values in the select-array do not fit with the ung
pxpress schema, the SdaiExeeption VA_NVLD shall be thrown.

NOTE - For an example;of a late binding application dealing with SELECTSs, see D.3.

32

For the SDAI methods estAttribute , testCurrentMember and estByIndex an

ation given

efined in

nd set all
array. In

he case when the size of the array is too .small to store the select information, an SdaiException

values. In
n pass the
erlying

O

Qbject get_object(EAtrbute atiribute) throws SdaiException;

Mtgetm(EAtbOtE attribote) throws SdaiEXceptiorT,

double get_double(EAttribute attribute) throws SdaiException;

boolean get_boolean(EAttribute attribute) throws SdaiException;

AEntity get_inverse(Elnverse_attribute attribute, ASdaiModel domain) throws SdaiException;
int testAttribute(EAttrbute attribute, EDefined_type]] select) throws SdaiException;

SdaiModel findEntitylnstanceSdaiModel() throws SdaiException;

/IFor late binding:

EEntity definition getinstanceType() throws SdaiException;
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/IFor late binding:

boolean isinstanceOf(EEntity_definition type) throws SdaiException;

/IFor late binding:

boolean isKindOf(EEntity definition type) throws SdaiException;

void findEntitylnstanceUsers(ASdaiModel domain, AEntity resutt) throws SdaiException;

void findEntitylnstanceUsedin(EAttribute role, ASdaiModel domain, AEntity resulf)
throws SdaiException;

int getAmbuteVaIueBound(EAttnbute attnbute) throvvs SdalExcepnon

void ﬁndInstanoeDaIaTypes(ANamed type result) throws SdaiException;

void deleteApplicationinstance() throws SdaiException;

void set(EAttribute attribute, Object value, EDefined_type select]]) throws SdaiException;
void set(EAttribute attribute, int value, EDefined_type select]]) throws SdaiException;
void set(EAttribute attribute, double value, EDefined_type select]]) throws SdaiException;
void unsetAttributeValue(EAttribute Attribute) throws SdaiException;

Aggregate createAggregate(EAttribute Attribute, EDefined _type select]]) throws SdaiException;
String getPersistentlabel() throws SdaiException;

String getDescription() throws SdaiException;

int validateWhereRule(EWhere_rule Rule) throws SdaiException;

boolean validateRequiredExplicitAtributesAssigned(AAttribute NonConf) throws SdaiException;
boolean validatelnverseAttributes(AAttribute NonConf) throws SdaiException;

int validateExplicitAtiributesReferences(AAttribute NonConf) throws SdaiException;

int validateAggregatesSize(AAttribute NonConf) throws SdaiException;

boolean validateAggregatesUniqueness(AAttribute NonConf) throws SdaiException;
boolean validateArrayNotOptional(AAttribute NonConf) throws SdaiExeeption;

int validateStringWidth(AAttribute NonConf) throws SdaiException;

int validateBinaryWidth(AAttribute NonConf) throws SdaiException;

int validateRealPrecision(AAttribute NonConf) throws SdaiException;

boolean compareValueBoolean(EEntity instance) throws'SdaiException;

int compareValuelL ogical(EEntity instance) throws SdaiException;

String toString();

¥.3.1 Get attribute

The get_object , get_(int,"get_boolean and get_double  methods shall implement |the
$DAI operationGet attribute , specified in ISO 10303-22:10.10.1.

h addition to efror indicators defined in ISO 10303-22, these methods shall also use the|following
error indicater-VT_NVLD, The value type is invalid.

¥.3.2Get inverse attribute

Theget_inverse  method shall implement the SDAI operati®et attribute , specified in I90
10303-22:10.710.1 for Tate bindimgcess of inverse attributes. Tdhemain parameter specifies the
agglomerate domain as defined in clause 4.6.

7.3.3 Test attribute

ThetestAttribute method shall implement the SDAI operatibest attribute , specified in

ISO 10303-22:10.10.2. See clause 7.1 for the return value.
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See clause 7.2 for tteelect parameter.

7.3.4 Find entity instance SDAI-model

The findEntitylnstanceSdaiModel method shall implement the SDAI operatiéind
entity instance SDAI-model , specified in ISO 10303-22:10.10.3.
3-5—6Getinstance-type

The getinstanceType method shall implement the SDAI operati@Get instance type ,
specified in ISO 10303-22:10.10.4.

¥.3.6 Is instance of

TheislnstanceOf method shall implement the SDAI operatisrinstance of , specified |in
SO 10303-22:10.10.5.

Note: No early binding method for this operation is given because appglications can directly compafe the Java
classes, using the Java metigediClass

¥Y.3.7 Is kind of

TheisKindOf  method shall implement the SDAI operatisrkind of , specified in ISO 10303-
$2:10.10.6.

Note: No early binding method for this operation is given because applications can directly us¢ the Java
operatorinstanceOf  or the JavaClass _inethod ighstance to compare the entity instance with an
entity interface.

¥.3.8 Find entity instance-users

The findEntitylnstanceUsers method shall implement the SDAI operatigimd entity
instance users , specified in ISO 10303-22:10.10.8.

h the case when the'\paramedemain is null, the domain includes only the SdaiModel to which this
instance belongs:

¥.3.9 Kind entity instance usedin

The findEntitylnstanceUsedin method shall implement the SDAI operatieind entity
instance usedin , specified in ISO 10303-22:10.10.9.

In the case when the paramedemain is null, the domain includes only the SdaiModel to which this
instance belongs.

7.3.10 Get attribute value bound

The getAttributeValueBound method shall implement the SDAI operati@et attribute
value bound , specified in ISO 10303-22:10.10.10.
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7.3.11 Find instance roles

The findinstanceRoles method shall implement the SDAI operatiéiind instance
roles , specified in ISO 10303-22:10.10.11.

In the case when the paramedemain is null, the domain includes only the SdaiModel to which this
instance belongs.

.3.12 Find instance data types

he findinstanceDataTypes method shall implement the SDAI operatibimd instance
atatypes , specified in ISO 10303-22:10.10.12.

¥.3.13 Delete application instance

The deleteApplicationinstance method shall implement the‘ SDAI operati®elete
application instance , specified in ISO 10303-22:10.11.2.

¥Y.3.14 Put attribute

The set methods shall implement the SDAI operatfeut attribute , specified in ISO 10303-
$2:10.11.3.

Hee clause 7.2 for tteelect parameter.

¥.3.15 Unset attribute value

The unsetAttributeValue method ‘shall implement the SDAI operatidnset attribute
alue , specified in ISO 10303-22:10:11.4.

¥.3.16 Create aggregate instance

The createAggregate method shall implement the SDAI operati@reate aggregate
instance , specified.in 1ISO 10303-22:10.11.5.

$ee clause 7.2 for tlwelect  parameter.

¥.3.17 <Get persistent label

The‘getPersistentLabel method shall implement the SDAI operati@®t persistent
label |, specified in ISO 10303-22:10.11.6.

7.3.18 Get description

The getDescription method shall implement the SDAI operati@det description ,
specified in ISO 10303-22:10.11.8.
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7.3.19 Validate where rule

The validateWhereRule method shall implement the SDAI operatidalidate where
rule , specified in ISO 10303-22:10.11.9.

7.3.20 Validate required explicit attributes assigned

equired explicit attributes assigned, specified in ISO 10303-22:10.11.10.

¥.3.21 Validate inverse attributes

The validatelnverseAttributes method shall implement the SDAI operatigalidate
inverse attributes , Specified in ISO 10303-22:10.11.11.

¥.3.22 Validate explicit attributes references

ThevalidateExplicitAttributesReferences method shall~implement the SDAI oper
alidate explicit attributes references , specifiedhjn ISO 10303-22:10.11.12.

¥.3.23 Validate aggregates size

The validateAggregatesSize method shall_‘implement the SDAI operatidfalidate
aggregates size , specified in ISO 10303-22:20:11.13.

¥.3.24 Validate aggregates uniqueness

The validateAggregatesUniqueness method shall implement the SDAI oper
alidate aggregates unigueness , specified in ISO 10303-22:10.11.14.

¥.3.25 Validate array not optional

The validateArrayNotOptional method shall implement the SDAI operatidalidate
array not optional , specified in ISO 10303-22:10.11.15.

¥.3.26 Validate string width

The validateStringWidth method shall implement the SDAI operatidalidate string
vidth _specified in ISO 10303-22:10.11.16.

Validate

htion

htion

327 Validate binary width

The validateBinaryWidth method shall implement the SDAI operatidalidate binary
width , specified in ISO 10303-22:10.11.17.
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7.3.28 Validate real precision

The validateRealPrecision method shall implement the SDAI operatidalidate real
precision , specified in ISO 10303-22:10.11.18.

7.3.29 compareValueBoolean

FhectompareValueBootearm—methodsaconvenience methodtocomparethe comptexentity data
fype and all attribute values of two entity instances. The method shall return true if thetype of the
instances and the values of all attributes are identical. Otherwise, the method shall retyrn falge.

Possible error indicators:

5S NOPN An SDAI session is not open.

EF| NEXS  Entity instance does not exist.

~N_NAVL This function is not supported by this implementation.
$Y_ERR  Anunderlying system error occurred.

¥.3.30 compareValuelogical

The compareValueLogical method is a convenience method fovadue comparison specifigd
in ISO 10303-11:12.2.1, of two entity instances. The retyrn’value shall represent the LOGIJAL value
f the value comparison.

Possible error indicators:

5S NOPN An SDAI session is not open.

El NEXS  Entity instance does not exist.

FN_NAVL This function is not supported-by this implementation.
Y _ERR  An underlying system erraf.occurred.

¥.3.31 toString

ThetoString  method is asconvenience method useful, for example, for debugging. It shallf return a
Java String which contains-the persistent identifier and the values of the attributes of this insfance.

Note - Implementatiens may choose a format similar to the entity instances mapping in ISO 10303-21.

Possible errordndicators:

5S_NOPN._An SDAI session is not open.

E| NEXS ) 'Entity instance does not exist.

EN_NAVL This function is not supported by this implementation.
SYZERR  Anunderlying system error occurred.

7.4 Aggregate

The SDAI entity aggregate_instance specified in 1ISO 10303-22:9.4.11, its subtypes, and the
operations defined on it shall be represented by the Java interface Aggregate.

public interface Aggregate

{
SDAlldictionary.EAggregation_type getAggregationType()
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throws SdaiException;
int getMemberCount() throws SdaiException;
boolean isMember(Object value, EDefined_type select]]) throws SdaiException;
boolean isMember(int value, EDefined_type select]]) throws SdaiException;
boolean isMember(double value, EDefined_type select]]) throws SdaiException;
boolean isMember(boolean value, EDefined_type select]]) throws SdaiException;
Sdailterator createlterator() throws SdaiException;
void attachlterator(Sdailterator iter) throws SdaiException;
[T OEt-OWerBoUmnd() throws SUalEXCapiorT,
int getUpperBound() throws SdaiException;
int query(String where, EEntity entity, AEntity result) throws SdaiException;
Object getByIndexObject(int index) throws SdaiException;
int getBylndexInt(int index) throws SdaiException;
double getByindexDouble(int index) throws SdaiException;
boolean getByIndexBoolean(int index) throws SdaiException;
int getValueBoundByindex(int index) throws SdaiException;
void setByindex(int index, Object value, EDefined_type select]]) throws SdaiException;
void setByindex(int index, int value, EDefined_type select]]) throws SdaiException;
void setByindex(int index, double value, EDefined_type select]]) throws SdaiException,
void setByindex(intindex, boolean value, EDefined_type select]]) throws SdaiException;
Aggregate createAggregateByindex(intindex, EDefined_type select]]) throws SdaiException;
int testBylndex(int index, EDefined_type select(]) throws SdaiException;
int testBylndex(int index) throws SdaiException;
int getLowerindex() throws SdaiException;
int getUpperindex() throws SdaiException;
void unsetValueByindex(int index) throws SdaiException;
void reindexArray() throws SdaiException;
void resetArrayindex(int lower, int upper) throws SdaiException;
void addByIndex(int index, Object value, EDefined type select]]) throws SdaiException;
void addByIndex(int index, int value, EDefined_type-select(]) throws SdaiException;
void addByIndex(int index, double value, EDefined-type select]]) throws SdaiException;
void addByIndex(int index, boolean value, EDefined_type select]]) throws SdaiException;
Aggregate addAggregateByindex(int indéx, EDefined_type select(]) throws SdaiException;
void removeByIndex(int index) throws SdaiException;
void deleteNonPersistentList() throyws:SdaiException;
void addUnordered(Object value;EDefined _type select]]) throws SdaiException;
void addUnordered(int value, EBefined type select]]) throws SdaiException;
void addUnordered(doublevalue, EDefined_type select]]) throws SdaiException;
void addUnordered(boolean value, EDefined_type select]]) throws SdaiException;
Aggregate createAggregateUnordered(EDefined _type select]]) throws SdaiException;
void removeUnerdered(Object value, EDefined_type select(]) throws SdaiException;
void removelnordered(int value, EDefined_type select]]) throws SdaiException;
void remeveUnordered(double value, EDefined_type select]]) throws SdaiException;
voidsremoveUnordered(boolean value, EDefined_type select]]) throws SdaiException;
inttestCurrentMember(Sdailterator iter, EDefined_type select]]) throws SdaiException;

nttestComrentiviernber(Sdatiterator-ter) throws SdaiException;

Object getCurrentMemberObject(Sdailterator iter) throws SdaiException;

int getCurrentMemberlnt(Sdailterator iter) throws SdaiException;

double getCurrentMemberDouble(Sdailterator iter) throws SdaiException;

boolean getCurrentMemberBoolean(Sdailterator iter) throws SdaiException;

Aggregate createAggregateAsCurrentMember(Sdailterator iter, EDefined _type select]])
throws SdaiException;

void setCurrentMember(Sdailterator iter, Object value, EDefined_type select]])
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throws SdaiException;
void setCurrentMember(Sdaitterator iter, int value, EDefined _type select]]) throws SdaiException;
void setCurrentiMember(Sdailterator iter, double value, EDefined_type select]])
throws SdaiException;
void setCurrentMember(Sdailterator iter, boolean value, EDefined _type select]])
throws SdaiException;
void addBefore(Sdailterator iter, Object value, EDefined_type select]]) throws SdaiException;

v0|d addBefore(Sdallterator iter, int value EDeﬁned type select]]) Ihrows Sda1Excepﬂon

void addBefore(Sdailterator rter boolean value EDeﬁned | type select]]) throws SdalExcepnon
void addAfter(Sdailterator iter, Object value, EDefined _type select]]) throws SdaiException;

\void addAfter(Sdailterator iter, int value, EDefined_type select]]) throws SdaiException;

void addAfter(Sdailterator iter, double value, EDefined _type select]]) throws SdaiException;

void addAfter(Sdailterator iter, boolean value, EDefined_type select]]) throws SdaiException;
/Aggregate createAggregateBefore(Sdailterator iter, EDefined _type select]]) throws SdaiException;
Aggregate createAggregateAfter(Sdailterator iter, EDefined _type select]]) throws SdaiException;
void clear() throws SdaiException;

void String toString();

¥.4.1 Get aggregation type

The getAggregationType method is a conveniencé method to retrieve information frg
$DAI_dictionary_schema on the particular type.

Possible error indicators:

A NEXS The aggregate instance does not.exist.

EN_NAVL This function is not supported bysthis implementation.
Y _ERR  Anunderlying system error.occurred.

Y.4.2 Get member count

The getMemberCount method shall implement the SDAI operati@et member count
$pecified in ISO 10303-22:10.12.1.

¥.4.3 Is member

TheisMember¢smethod shall implement the SDAI operatisrmember |, specified in ISO 103
$2:10.12.2,

bee clause 7.2 for tlselect  parameter.

m the

Y44 Create iterator

The createlterator method shall implement the SDAI operatid@reate iterator
specified in ISO 10303-22:10.12.3.
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7.4.5 Attach iterator

The attachlterator method is a convenience method which shall support the reuse of an existing
Sdailterator object, created wi@reate iterator , for another aggregate. The SDAI operation
Create iterator is, specified in ISO 10303-22:10.12.3.

7.4.6 Getlower bound

The getLowerBound method shall implement the SDAI operat®eat lower bound , specifigd
in ISO 10303-22:10.12.9.

¥.4.7 Getupper bound

The getUpperBound method shall implement the SDAI operati®at upper bound , specifigd
in ISO 10303-22:10.12.10.

Y.4.8 SDAI query

The query method shall implement the SDAI operatiSDAI query , specified in ISO 10303-
$2:10.4.14, in the case when theery source  is an aggregate.

¥.4.9 Get by index

The getBylndexObject getBylndexint getBylndexBoolean and
etBylndexDouble  methods shall implement the SDAI operat®et by index , specified |in
O 10303-22:10.15.1. Further overloaded”methods shall be defined in classes implementing this
terface.

addition to error indicators defited in ISO 10303-22, these methods shall also use the|following
rror indicator: VT_NVLD, The value type is invalid.

4.10 Get value bound by index

he getValueBoundByIndex method shall implement the SDAI operat®at value bound
y index , specified in ISO 10303-22:10.15.4.

4.11 Putby index

he setBylndex  methods shall implement the SDAI operatfeut by index , specified in 1ISO
0303-22:10.16.1. Further overloaded methods shall be defined in classes implementing &ag.interf

See clause 7.2 for tteelect parameter.

7.4.12 Create aggregate instance by index

The createAggregateBylndex methods shall implement the SDAI operati@reate
aggregate instance by index , specified in ISO 10303-22:10.16.2.
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See clause 7.2 for tteelect parameter.

7.4.13 Test by index for late binding

ThetestBylndex  method shall implement the SDAI operatitest by index , Specified in ISO

10303-22:10.17.1. See clause 7.1 for the return value

operation.

Bee clause 7.2 for tleelect  parameter.

¥Y.4.14 Getlower index

in ISO 10303-22:10.17.3.

¥.4.15 Get upper index

in ISO 10303-22:10.17.4.

¥.4.16 Unset value by index

The unsetValueBylndex method shall implement the SDAI operatibimset value by
index , specified in ISO 10303-22:10.18.1.

¥.4.17 Reindex array

The reindexArray method shall~\implement the SDAI operatiBrindex array , specified
O 10303-22:10.18.3.

4.18 Reset array index

he resetArraylndex method shall implement the SDAI operatiBeset array index
pecified in ISO.10303-22:10.18.4.

4.19 -Add by index

headdByIlndex methods shall implement the SDAI operatéaid by index , specified in ISO

The getLowerindex  method shall implement the SDAI operati®at lower index , specifigd

The getUpperindex  method shall implement the SDAI opérati@at upper index , specifigd

in

0303-22:10.19.3. Further overloaded methods shall be defined in classes implementing #ug.interf

See clause 7.2 for tleelect parameter.

7.4.20 Add aggregate instance by index

The addAggregateByIndex method shall implement the SDAI operatidid aggregate
instance by index , specified in ISO 10303-22:10.19.6.
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7.4.21 Remove by index

TheremoveBylndex method shall implement the SDAI operatRemove by index , specified
in ISO 10303-22:10.19.7.

The addUnordered methods shall implement the SDAI operatiad unordered , specified |in
SO 10303-22:10.14.1.

Bee clause 7.2 for tlelect  parameter.

¥.4.23 Create aggregate instance unordered

The createAggregateUnordered method shall implement thé)* SDAI operati@reate
aggregate instance unordered , specified in ISO 10303-22:10.14.2.

Hee clause 7.2 for tteelect parameter.

¥Y.4.24 Remove unordered

The removeUnordered methods shall implement the SDAI operatiBemove unordered |,
specified in ISO 10303-22:10.14.3.

$ee clause 7.2 for tleelect  parameter,

¥Y.4.25 Test current member

The testCurrentMember methods shall implement the SDAI operatidest current
member, specified in ISO210303-22:10.17.2. See clause 7.1 for the return value.

NOTE - The returnvalue may be used to select the proper method implentgetinfjttribute
operation.

Hee clause 7)2'for tleelect parameter.
¥.4.26:Get current member
ThegetCurrentMemberObject , getCurrentMemberint and

ercurrenMemberDoubie methods shalt Implement the  SDAT Operater current
member, specified in ISO 10303-22:10.12.7.

In addition to error indicators defined in ISO 10303-22, these methods shall also use the following
error indicator: VT_NVLD, The value type is invalid.
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7.4.27 Create aggregate instance as current member

The createAggregateAsCurrentMember method shall implement the SDAI operation
Create aggregate instance as current member , Specified in ISO 10303-22:10.13.1.

See clause 7.2 for tteelect parameter.

A28—Putcurrentmembet

The setCurrentMember  methods shall implement the SDAI operatiRut current member. ,
specified in ISO 10303-22:10.13.2.

$Hee clause 7.2 for tleelect  parameter.

¥Y.4.29 Add before current member

The addBefore methods shall implement the SDAI operathatd before' current member ,
$pecified in ISO 10303-22:10.19.1.

bee clause 7.2 for tleelect  parameter.

¥.4.30 Add after current member

The addAfter methods shall implement the SDAI operatibdd after current member :
$pecified in ISO 10303-22:10.19.2.

$Hee clause 7.2 for tieelect  parameter,

¥.4.31 Create aggregate instance before current member

The createAggregateBefore method shall implement the SDAI operatioGreate
aggregate instance beforecurrent member , Specified in ISO 10303-22:10.19.4.

bee clause 7.2 for tlselect parameter.

¥.4.32 Create aggregate instance after current member

The creatgAggregateAfter method shall implement the SDAI operatioGreate
aggregate instance after current member , specified in ISO 10303-22:10.19.5.

$ee clause 7.2 for thselect parameter.

7.4.33 Clear

The clear method is a convenience method which shall be used to clear an aggregate. After
successful invocation of this method, the aggregate and any nested aggregates shall be in the same
state as after the “create” aggregate operations.

Possible error indicators:
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TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

MX_NRW The SDAI-model access is not read-write.

Al NEXS The aggregate instance does not exist.

EI_NEXS The entity instance does not exist.

FN_NAVL This function is not supported by this implementation.
SY_ERR  Anunderlying system error occurred.

¥.4.34 toString

ThetoString  method is a convenience method useful, for example, for debugging.-It“shall
Java String which contains the values of the members of this aggregate.

Note - Implementations may choose a format similar to the aggregate mapping in.part-21.

¥.5 Sdailterator

The Sdailterator class shall represent the SDAI mechani@rator defined in ISO 103(
$2:3.3.9.

public class Sdailterator {

void beginning() throws SdaiException;
boolean next() throws SdaiException;

int getValueBound() throws SdaiException;
void remove() throws SdaiException;

void end() throws SdaiException;

boolean previous() throws SdaiException;
void unset() throws SdaiException;

Note - The SDAI operatiobBelete-iterator , specified in ISO 10303-22:10.12.4, is implicitly real
by the Java garbage collection.

¥.5.1 Beginning

Thebeginning methed shall implement the SDAI operatBeginning , specified in ISO 103

$2:10.12.5.

¥.5.2 Next

Thenext method shall implement the SDAI operatiext , specified in ISO 10303-22:10.12.6.

return a

3-

lized

D3-

53 Getvalue bound by iterator

TV aoorer

The getValueBound method shall implement the SDAI operati@et value bound by
iterator , specified in ISO 10303-22:10.12.8.
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7.5.4 Remove current member

Theremove method shall implement the SDAI operat®amove current member , specified in
ISO 10303-22:10.13.3.

75,5 End

/.5.6 Previous

he previous method shall implement the SDAI operatiBrevious , specified~in 1SO 10303-
$2:10.15.3.

/.5.7 Unset value current member

he unset method shall implement the SDAI operatibimset value )current member .
$pecified in ISO 10303-22:10.18.2.

/.6 Aggregates of basic types

Bimple aggregates and aggregates of aggregates for the Javattypdsuble , boolean , String

andBinary and for enumerations shall be defined for'early binding access. It is up to implementation
jo provide aggregates of higher order as needed.~Alternatively, applications may use the late binding

access methods as defined in interfakggregate . Furthermore, general purpose non-nested
aggregates fdeEntity andAEntity for eafly binding access shall be defined.

/.6.1 AEntity

he AEntity  class shall be used to simplify the creation of early binding aggregates of sulptypes of
application entities which _have no SELECT-valued attributes. While extending it the |methods
getBylndex and getCurrentMember  shall be added. These methods shall return the|actual

Java-interface associated with the type of the applicatitity dar which these aggregates| are
¢onstructed.

public class AEntityimplements Aggregate

public booleanisMember(EEntity value) throws SdaiException;

public EEntity getBylndexEntity(int index) throws SdaiException;

publicveid setBylndex(int index, EEntity value) throws SdaiException;

public:void addBylndex(int index, EEntity value) throws SdaiException;

public void removeUnordered(EEntity value) throws SdaiException;

public EEntity getCurrentMemberEntity(Sdailterator iter) throws SdaiException;
public void setCurrentMember(Sdailterator iter, EEntity value) throws SdaiException;
public void addBefore(Sdailterator iter, EEntity value) throws SdaiException;

public void addAfter(Sdailterator iter, EEntity value) throws SdaiException;
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7.6.2 A _string

TheA_string class shall represent aggregates of JavaSiiey

public class A_string implements Aggregate

{

public boolean isMember(String value) throws SdaiException;

public String getBylndex(int index) throws SdaiException;

pubiic void sefBylndex(int index, Siing value) throws SdalExcepiion;
public void addByIndex(int index, String value) throws SdaiException;
public void addUnordered(String value) throws SdaiException;

public void removeUnordered(String value) throws SdaiException;

public String getCurrentMember(Sdailterator iter) throws SdaiException;
public void setCurrentMember(Sdailterator iter, String value) throws SdaiException;
public void addBefore(Sdailterator iter, String value) throws SdaiException;
public void addAfter(Sdailterator iter, String value) throws SdaiException;

¥.6.3 Aa_string

TheAa_string class shall represent aggregates of aggregatés of Jav@triyge .

public class Aa_string implements Aggregate
{
public boolean isMember(A_string value) throws SdaiException;

public A_string getBylindex(int index) throws SdaiException;

public A_string createAggregateByindex(int index) throws SdaiException;

public A_string addAggregateByindex(int index) throws SdaiException;

public A_string createAggregateUnordered() throws SdaiException;

public A_string getCurrentMember(Sdailterator iter) throws SdaiException;

public A_string createAggregateAsCurrentMember(Sdailterator iter) throws SdaiException;
public A_string createAggregateBefore(Sdallterator iter) throws SdaiException;

public A_string createAggregateAfter(Sdailterator iter) throws SdaiException;

public void removeUnordered(A_string value) throws SdaiException;

¥.6.4 A double

The A_double class shall represent aggregates of Javadgpble .

public class A tdouble implements Aggregate

public.boolean isMember(double value) throws SdaiException;

public double getBylndex(int index) throws SdaiException;

pablic void setBylndex(int index, double value) throws SdaiException;

public void addByIndex(int index, double value) throws SdaiException;

public void addUnordered(double value) throws SdaiException;

public void removeUnordered(double value) throws SdaiException;

public double getCurrentMember(Sdailterator iter) throws SdaiException;

public void setCurrentMember(Sdailterator iter, double value) throws SdaiException;
public void addBefore(Sdailterator iter, double value) throws SdaiException;

public void addAfter(Sdailterator iter, double value) throws SdaiException;
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7.6.5 Aa_double
TheAa_double class shall represent aggregates of aggregates of Jadoupe .

public class Aa_double implements Aggregate

public boolean isMember(A_double value) throws SdaiException;

public A_double getByindex(int index) throws SdaiException:;

public A_double createAggregateBylndex(int index) throws SdaiException;

public A_double addAggregateBylndex(int index) throws SdaiException;

public A_double createAggregateUnordered() throws SdaiException;

public A_double getCurrentMember(Sdailterator iter) throws SdaiException;

public A_double createAggregateAsCurrentMember(Sdailterator iter) throws SdaiException;
public A_double createAggregateBefore(Sdailterator iter) throws SdaiException;

public A_double createAggregateAfter(Sdailterator iter) throws SdaiException;

public void removeUnordered(A_double value) throws SdaiException;

¥.6.6 A_integer
TheA_integer class shall represent aggregates of Javainypger

public class A_integer implements Aggregate
{
public boolean isMember(int value) throws SdaiException;

public int getBylndex(int index) throws SdaiException;

public void setByindex(int index; int value) throws SdaiException;

public void addByIndex(int index, int value) throws SdaiExXeeption;

public void addUnordered(int value) throws SdaiException;

public void removeUnordered(int value) throws SdaiException;

public int getCurrentMember(Sdailterator iter) throws SdaiException;

public void setCurrentMember(Sdailterator iter, int value) throws SdaiException;
public void addBefore(Sdailterator iter, int value) throws SdaiException;

public void addAfter(Sdailterator itefyint value) throws SdaiException;

¥.6.7 Aa_integer

TheAa_integer./ class shall represent aggregates of aggregates of Javatéges

ublic class Aa_integer implements Aggregate

publie boolean isMember(A_integer value) throws SdaiException;

ublic A_integer getBylndex(int index) throws SdaiException;

public A_integer createAggregateBylndex(int index) throws SdaiException;

public A_integer addAggregateBylndex(int index) throws SdaiException;

public A_integer createAggregateUnordered() throws SdaiException;

public A_integer getCurrentMember(Sdailterator iter) throws SdaiException;

public A_integer createAggregateAsCurrentMember(Sdailterator iter) throws SdaiException;
public A_integer createAggregateBefore(Sdailterator iter) throws SdaiException;

public A_integer createAggregateAfter(Sdailterator iter) throws SdaiException;
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public void removeUnordered(A_integer value) throws SdaiException;
}

7.6.8 A _enumeration

The A_enumeration class shall represent aggregates of enumerations.

ﬂ)ublic class A_enumeration implements Aggregate
{
public boolean isMember(int value) throws SdaiException;

public int getByindex(int index) throws SdaiException;

public void setBylndex(int index, int value) throws SdaiException;

public void addByIndex(int index, int value) throws SdaiException;

public void addUnordered(int value) throws SdaiException;

public void removeUnordered(int value) throws SdaiException;

public int getCurrentMember(Sdailterator iter) throws SdaiException;

public void setCurrentMember(Sdailterator iter, int value) throws SdaiException;
public void addBefore(Sdailterator iter, int value) throws SdaiException;

public void addAfter(Sdailterator iter, int value) throws SdaiException;

¥.6.9 Aa_enumeration
The Aa_enumeration class shall represent aggregates of aggregates of enumerations.

public class Aa_enumeration implements Aggregate

public boolean isMember(A_enumeration value) threws SdaiException;

public A_enumeration getByIndex(int index) throws-SdaiException;

public A_enumeration createAggregateBylndex(int index) throws SdaiException;

public A_enumeration addAggregateBylindex(int index) throws SdaiException;

public A_enumeration createAggregateUnordered() throws SdaiException;

public A_enumeration getCurrentMember(Sdailterator iter) throws SdaiException;

public A_enumeration createAggregateAsCurrentMember(Sdailterator iter) throws SdaiException;
public A_enumeration createAggregateBefore(Sdailterator iter) throws SdaiException;

public A_enumeration createAggregateAfter(Sdailterator iter) throws SdaiException;

public void removeUnordered(A_enumeration value) throws SdaiException;

[

¥.6.10.CA boolean

The'A boolean class shall represent aggregates of Javaligpkean .

public class A_boolean implements Aggregate

{
public boolean isMember(boolean value) throws SdaiException;
public boolean getByindex(int index) throws SdaiException;
public void setBylndex(int index, boolean value) throws SdaiException;
public void addByIndex(int index, boolean value) throws SdaiException;
public void addUnordered(boolean value) throws SdaiException;
public void removeUnordered(boolean value) throws SdaiException;
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public boolean getCurrentMember(Sdailterator iter) throws SdaiException;

public void setCurrentMember(Sdailterator iter, boolean value) throws SdaiException;
public void addBefore(Sdailterator iter, boolean value) throws SdaiException;

public void addAfter(Sdailterator iter, boolean value) throws SdaiException;

}
7.6.11 Aa boolean

TheAa_boolean class shall represent aggregates of aggregates of Javabjean .

public class Aa._boolean implements Aggregate
{
public boolean isMember(A_boolean value) throws SdaiException;

public A_boolean getByindex(int index) throws SdaiException;

public A_boolean createAggregateByindex(int index) throws SdaiException;

public A_boolean addAggregateBylndex(int index) throws SdaiException;

public A_boolean createAggregateUnordered() throws SdaiException;

public A_boolean getCurrentMember(Sdailterator iter) throws SdaiException;

public A_boolean createAggregateAsCurrentMember(Sdailterator iter) throws SdaiException;
public A_boolean createAggregateBefore(Sdailterator iter) throws SdaiException;

public A_boolean createAggregateAfter(Sdailterator iter) throws SdaiException;

public void removeUnordered(A_boolean value) throws SdaiException;

¥.6.12 A binary
TheA_binary class shall represent aggregates of Java class Binary.

public class A_binary implements Aggregate
{
public boolean isMember(Binary value) throws SdaiException;

public Binary getByindex(int index) throws SdaiException;

public void setBylndex(int index, Binary value) throws SdaiException;

public void addByIndex(int index, Binary value) throws SdaiException;

public void addUnordered(Binary-value) throws SdaiException;

public void removeUnordered(Binary value) throws SdaiException;

public Binary getCurrentiVlember(Sdailterator iter) throws SdaiException;

public void setCurrentMember(Sdailterator iter, Binary value) throws SdaiException;
public void addBefore(Sdailterator iter, Binary value) throws SdaiException;

public void addAfter(Sdailterator iter, Binary value) throws SdaiException;

[

7.6:13 Aa_binary

TheAa_binary class shall represent aggregates of aggregates of Java class Binary.

public class Aa_binary implements Aggregate

{
public boolean isMember(A_binary value) throws SdaiException;
public A_binary getByindex(int index) throws SdaiException;
public A_binary createAggregateByindex(int index) throws SdaiException;
public A_binary addAggregateBylndex(int index) throws SdaiException;
public A_binary createAggregateUnordered() throws SdaiException;
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public A_binary getCurrentMember(Sdailterator iter) throws SdaiException;

public A_binary createAggregateAsCurrentMember(Sdailterator iter) throws SdaiException;
public A_binary createAggregateBefore(Sdailterator iter) throws SdaiException;

public A_binary createAggregateAfter(Sdailterator iter) throws SdaiException;

public void removeUnordered(A_binary value) throws SdaiException;

Early binding

his clause defines the Java interfaces and classes for the early binding
DAI_parameter_data_schemaas specified in clause 9 of ISO 10303-22 for application sd
nd the SDAI dictionary_schema schema. Early binding support of the SDAIcdictionary_s

andatory while early binding support for application schemas is optional. Early baadiegs for

ession entities is defined in clause 6.

.1 Naming conventions

he names of the early binding packages, interfaces, classes, fields and methods shall be d
he corresponding EXPRESS names of schemas, entities, attributes and defined data ty
following way: the first character of the EXPRESS name_ is{converted to uppercase and al
tharacters are converted to lowercase.

The notatiorX<T> is used to represent the Java name, constructed from a converted EXPR
T with a prefixX. A Java name constructed fromseveral EXPRESS ndithes, Tn is denoted
K<T1>...<Tn>.

EXAMPLE 1 - The following illustrates the' mapping from an EXPRESS entity name to the corre
entity interface name E<T>.

In EXPRESS:

tHis_IS_a _sAMPLE_Name

In Java:

EThis_is_a sample_name

8.2 Schema package

Fach EXPRESS~schema shall be mapped to a corresponding Java package containing
s$pecific Java interfaces and classes. These packages aresclhdiath package.

The schema package for the SDAI_dictionary_schema schema shall be SDAI.dictionary.

The'schema package for an application schershall beSDAI.S<T>.

of the
hemas
chema is

erived from
pes in the
the other

ESS nhame
py

sponding

the schema

8.3 Schema class

Each EXPRESS schema shall be represented by a special public Java class within the co
schema package. Such a class is caltdetma class

The schema class for the SDAI_dictionary_schema schema shall be SDictionary.

rresponding
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The schema class for an application sch&nshall beS<T>.
A schema class may be used:
— as a parameter for the early binding version of the metteadeSdaiModel

— as a parameter for the early binding version of the mettezdeSchemalnstance.

4 Defined type interface

or each defined data type except those whose underlying type is SELECT or ENUMERATION, a

ublic Java interfac&e<T> shall be available within the corresponding schema” package. This
interface shall extend no other interface, shall not be implemented by a Java‘class, and shall have no

ethods and no fields.

Note - Defined type interfaces are only used to mijsish between the overloaded early bindiege
methods for entity attributes and aggregates whose base types are seleet-dependent.

12
(%]

EXAMPLE 2 - The following example illustrates the mapping of antEXPRESS TYPE to a Jawecmter

In EXPRESS:

SCHEMA CCC;
TYPE xxx = REAL;
END_TYPE;
END_SCHEMA,;

In Java:

package SDAI.SCcc;
public interface EXxx { };

8.5 ENUMERATION class

Fach defined data type-whose underlying type is an ENUMERATION data type, shall be mapped
fo a public Java cladgs<T> within the corresponding schema package.

Fach enumeratioi/item shall be represented jpybdic static int data field with the namg of
the item in uppercase. The value of this data field shall be equal to the index of the correspgnding item

in elements® list of theenumeration_type , specified in ISO 10303-22:6.4.28.

Fach ENUMERATION class shall contain the following public static methods:

— tolnt  to convert the string representation of an enumeration item to the corresponding integer

value.
public static int tolnt(String str) {...};

— toString to convert the integer value of an enumeration item to the corresponding string

representation.
public static String toString(int value) {...};
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EXAMPLE 3 - The following example illustrates the Java representation of an EXPRESS enumeration.

In EXPRESS:

SCHEMA schema_1;

TYPE
traffic_light = ENUMERATION OF (red, yellow, green);

— END_TYPE;

In Java:

package SDAIL.SSchema 1,

public final class ETraffic_light {
public static final int RED = 1;
public static final int YELLOW = 2;
public static final int GREEN = 3;

public static int tolnt(String str) {...};
public static String toString(int value) {...};

}
B.6 Select data types

q
\ value of an attribute or an aggregate member with a select dependent base type, can be
by a value of aprimitve type and a list> of zero, one, or several defined type
select_value in ISO 10303-22:9.4.8. For-this part of ISO 10303, this list of defined ty
talled select path A select path shall include no defined types, whose underlying types a
data type. A select path shall be compatible with the mapping of select values, describ
0303-21 TC1, clause 11.1.8. €ach:select path within the set of possible select paths, for
select dependent base type, a unigue positive number shall be assigned. Thel mhabeonly &
sed for select paths with an empty list of defined types. A select path with an empi
gefined_types shall alwaysshave the nunibek possible algorithm to determine select paths is
Annex E.

the case that the-base type of an attribute or aggregate is select-dependent, and seled
umbers other_than 1 exist, the return type of early binding methods, implementing the ¢
est attribute; Test current member , and Test by index, shall be int
eturning the-select path number of the current value. Otherwise, the return type for thes
shall be~boolean. The return valug@sandfalse , respectively, shall indicate an unset value
select>path number indicates which one of the overloaded methods for the opeGH;

represented
5, see
pes is

e select

ed in ISO
a given

e

y list of
given

t paths with
bperations

e methods
The

lons

the

attribute , Get by index, and Get current member should be used to retrieve

In the case that the base type of an attribute or aggregate is select-dependent, a select path needs to be

specified for the early binding methods representing the following operations:

00 Put attribute

O Put by index
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O Put current member X
O Add before current member :
00 Add after current member ;

A-mlal_l H

=k (]
L AUU UY ITIUTA y

1 Add unordered ;

1 |Is member ;

1 Remove unordered ;

1  Get attribute :

1 Create aggregate instance ;

] Getbyindex ;

1 Get current member

] Create aggregate instance by index ;

1 Create aggregate instance as current mémber ;

1 Create aggregate instance before.current member ;
] Create aggregate instance after current member ;
1 Add aggregate instance/by index ;

] Create aggregate‘instance unordered

$Heveral overloaded methods for different select paths may be needed. Additional parameters of type

F<T>, whereT is the name of Defined type, corresponding to the defined types of the select path,
shall beradded to these methods. These additional parameters areetatiedarametes.

NOTE 1 — The select parameters enable Java to distinguish between the overloaded methods. |When using
|_—such an averloaded method in an application it is enough to pass casted null values to these select
parameters. Before trying to get the value of an entity attribute or an aggregate member, an application first
should determine which overloaded method has to be used, by getting the select path number with an
appropriate method, implementing one of the operafiest attribute , Test current member,

or Test by index . The select path number can be used in a Java switch statement. Depending on the
actual case, the corresponding get method is chosen. To assign a value to an attribute or aggregate member, an
application has to pass the value of the right Java type and, whenever select parameters are needed to specify
an overloaded method, one or more appropriately casted Java null values. Examples are given in Annex D.2.
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For each attribute with select-dependent base type, the Java interface ftitythesreare this attribute

is declared, shall contajpublic static final int data field for each select path of

this

select-dependent base type, except the default one with the number 1. Each such field shall be
initialised with the number of the corresponding select path. The fields are safedT1>...<Tn>,
whereA is the name of the attribute, amd,.., Tn are the names of the defined types of the select

path.

NOTE 2 - For an pyamplp aof an pn’riry interface with the data fields for select pa’rhc and
corresponding overloaded access methods, see D.1.8. For an application exampl€;
"switch(sbar.testbar_length(null)".

ﬂhe corresponding select path. The fields are naawd@d>...<Tn>,whereT1,..,T0 are the names
he defined types in the select path whose underlying type are not select-types.

corresponding overloaded access methods, see D.4.9.

8.7 Java types for entity attributes and aggregate elements

Depending on their base type, entity attributes ang’aggregate elements are represented
s$everal of the following Java types:

1+ int for the EXPRESS INTEGER, ENUMERATION and LOGICAL data types;
+— double for the EXPRESS REAL and NUMBER data types;

1+— boolean for the EXPRESS BOOLEAN data type;

+ Binary for the EXPRESS BINARY data type;

1 String for the EXPRESS STRING data type;

1+ EEntity for’entity data types if the base type is select-dependent and leads to one
entity data-types;

1+— E<T>if the base type is not select-dependent for a specific entity daté ;type

+<-A<T> for aggregates of select-dependent data Type

with the
see D.2,

-or each aggregation type whose base type is select-dependent, the corresponding aggregate class shall
tontainpublic static final int data field for each select path of this select-dependept base
ype, except the default one with the number 1. Each such field shall be initialised with the number of

of

NOTE 3 - For an example of an aggregate class with the data.'fields for select paths and with the

by one or

Dr several

— A<T> for aggregates if the base type of this aggregate is not select-dependent and le
entity data typd';

— A _binary for aggregates if the base type of this aggregate is not select-dependent and
EXPRESS BINARY data typéda_binary for an aggregate &_binary ;

ads to the

lead to the
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A_boolean for aggregates if the base type of this aggregate is not select-dependent a
the EXPRESS BOOLEAN data typ&a_boolean for an aggregate &_boolean ;

A_double for aggregates if the base type of this aggregate is not select-dependent and
EXPRESS NUMBER or REAL data typAa_double for an aggregate &_double ;

A_enumeration

D A o A o a

A_enumeration

A_integer for aggregates if the base type of this aggregate is not select-depéndent a
the EXPRESS INTEGER data typka_integer for an aggregate & _integer

A _string  for aggregates if the base type of this aggregate is not select=dependent and
EXPRESS STRING data typ&a_string  for an aggregate &_string

h the case that the base type of an attribute or aggregate is a defined type whose underlyi

efined data type or a select data type, the underlying types haveZo be recursively analysedl.

.8 Access methods for entity attributes
the following subclauses on entity inegé and ity class, the early bindingccess methg
st<T>, get<T>, unset<T>, set<T>, create<T>, usedin<T>, andattribute<T> for entity attribut
are defined. These access methods have a cemmon characteristic specified here.

ultiple inheritance of entities may cause -name conflicts if several supertypes have attributeg

for aggregates if the base type of this aggregate is not select-depen

E)

nd lead to

lead to the

dent and
of

nd lead to

ead to the

g type is a

hds

PS

s with the

ame name, the first parameter of every-access method is used to distinguish betweity dagaen

pes where the attribute is declared:*Fhis parameter also allows distinguishing between t
ttribute declaration and possible. redeclarations in subtypes. The type of this parameter S
ntity interbice of the dity data type where the attribute is declared. An implementation shall
he value of this parametekpplications shall pass the Java null value to this parameter.

NOTE - If there is a ndme clash, an access method from a particular superinterface may be selects
the null value for thexfirst parameter of the access method to the type of the appropriate superinte
mechanism allows-detection of name-conflicts during compile-time.

8.9 Entity Interface

Every entity data typ& shall be represented by a Java interfas@>. In the case that an entity
Dne or-several supertypes, its entity irsteef shall extend the téy interfaces of those supertype

ne original
hall be the
not use

d by casting
rface. This

has
In

U7

I|he case that an entity has no supertype its entitydaotehall extend EEty.

The entity interice shall define public access methods for explicit, derived, and inverse attributes

defined in this entity data type for the SDAI operatidast Attribute
Attribute  , Create aggregate instance

, Get Attribute
, andUnset Attribute value,

, Put

public static final int data fields shall be added, as defined in clause 8.6.
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8.9.1 Test attribute

For each explicit or derived attribuie, the methodtest<T> shall implement the SDAI opera
Test Attribute

tion

, specified in ISO 10303-22:10.10.2. The return type of this method shatll he

if the base type of the attribute is select-dependent and select paths with numbers other than 1 exist. In
all other cases the return type shall l@olean

. The return value shall b& and false,

For each explicit, derived, or inverse attribteone or several overloaded methaps<T> shal

plement theGet attribute operation, specified in ISO 10303-22:10.10.1. No metiet T
shall be available for redeclaring attributes except for the case that an explicit attribute is r
as derived. See clause 8.7 for the return type and clause 8.6-about overloaded methods in
a select-dependent base type of the attribute.

~or derived and inverse attributes, an additional parameter of type ASdaiModel, spec

agglomerate domain, shall be added.

In addition to the error indicators, defined,in’ ISO 10303-22:10:10.1, this method sha

/T_NVLD, Value type invalid, in the case. that the select path of the actual attribute value
atch the select path represented by the-method.

9.3 Unset attribute value

or each explicit but not redeclaring attribtite the methodunset<T> shall implement the SO

perationUnset Attribute value , specified in ISO 10303-22:10.11.4. The return type
e void.

9.4 Put attribute

or each explicit but not redeclaring attriblitewhose base type maps to one or several Jav

e of
cifying the

jlomerate

P>

bdeclaring
the case of

fying the
Il throw

does not

Al
shall

h types

ot being-extensions of Aggregate, one or several overloaded metteds shall implement the

DAI operatiorPut Attribute , specified in ISO 10303-22:10.11.3. The return type shall b
hecsecond parameter shall be the value. See clause 8.7 for the value type and claus
verloaded methods in the case of a select-dependent base type of the attribute.

b void.
b 8.6 about

8.9.5 Create aggregate instance

For each explicit but not redeclaring attribtitewhose base type maps to one or several Java types

being extensions of Aggregate, one or several overloaded metireate<T> shall implement t
SDAI operatiorCreate aggregate instance
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shall return the created aggregate. See clause 8.7 for the return type and clause 8.6 about overloaded
methods in the case of a select-dependent base type of the attribute.

8.10 Entity class

Entity classes are public Java clas€esT> or C<T1>$...$<Ti> The entity classC<T> shall
represent a smgle entlty data type a partlal complex entlty data type or a complex entlty data type

according to their names. Differently than defined in clause 8.1, the first letter of the. names of the
entitiesT2, ..., Ti shall be written in lowercase. See ISO 10303-22:A.1.3 for further: détails. Entity
tlasses shall implement the corresponding entity ated. Etity classes do not need|to extend the
corresponding Entity classes of their supertypes.

EXAMPLE 4 - The following example illustrates the mapping of an application entity to the Java
programming language.

EXPRESS:

ENTITY XXX; ... END_ENTITY;
ENTITY YYY SUBTYPE OF (XXX) ... END_ENTITY;

Java:

public interface EXxx extends EEntity { }

public class CXxx implements EXxx extends ... {}
public class AXxx extends AEntity { ... }

public interface EYyy extends EXxx {...}

public class CYyy implements EYyy extends>;>. {

pdblic final static EEntity_definition definition = ...;

public class AYyy extends AEntity-:.. { ... }

8.10.1 Field definition

Every entity class shall have a convenience datadifidition to link early binding class information
o the late bindingdictionary data. The Java modifiers shabubéc final static and the
lype shall beEEntitiy_definition . The value of this field shall be the instance of
Entity_definition that describes the entity corresponding to this class.

.10.2Get attribute definition

is used to find the correspondlng instances of the entnpute in the SDAI dlct|onary schema.

Possible error indicators:
SS_NOPN An SDAI session is not open.
SY_ERR  An underlying system error occurred.
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8.10.3 Find entity instance used in

For each explicit attributé&, which base type is an entity, or contains at least one entity type in an
aggregation type, or leads to at least one entity type through a SELECT type, or any combination of
the previous two, th@ublic static methodusedin<T> shall implement the SDAI operation

Find entity instance usedin , specified in ISO 10303-22:10.10.9.

entity data type or a, possibly nested, aggregate of a specific entity data type, then the pard
shall be the corresponding entity intexé. Otherwise, the parameter type shalEBatity

tribute is an
meter type

he third parameter shall be of type&daiModel , specifying the agglomerate domain of entity
instances to check as users of the specified instance, given by the second parameter. An|application
ay pass a null value to specify that the domain is the SdaiModel, owning the-entity instance, given by
lhe second parameter.

The fourth parameter shall have the tyentity  for theResult .
The method shall return @mt value, specifying the number of inStances adddeesult .
Possible error indicators:

$S_NOPN An SDAI session is not open.
5Y_ERR  An underlying system error occurred.

8.11 Aggregate class
Public classes for early binding aggregates 'shall be available for the following three cases.

+ For each dity interface E<T>, there shall be a corresponding public aggregate dads
implementingAggregate .

1+ For each EXPRESS, Select tyde used as base type of an aggregate, there shal|l be a
corresponding public aggregate cldssl> implementingAggregate

+ Further aggregate classes shall be available for nested aggregates of the above twg cases, as
needed. The-name of the public aggregate clada<gd > for the second nesting levélaa<T3
for the third nesting level and so on.

\'4

h the follewing subclauses, ETYPE and ATYPE represent aggregate meBB&¥RE is used [to
epresent E<T> or the typ&tring , Binary , boolean , int or double . ATYPE is used [to
epresent either ETYPE or A<T> OA_string , A _double , A _integer , A_binary,

ters */"

is used to indicate_o, 1, or several select parameters as defined in clause 8.6.
8.11.1 Is member

TheisMember method shall implement the SDAI operatisrmember , specified in ISO 10303-
22:10.12.2
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boolean isMember(ATYPE value, ... select parameters *) throws SdaiException;

See clause 8.7 for the value type and clause 8.6 about overloaded methods in the case
dependent base type of the aggregate.

8.11.2 Test by index

E)

of a select-

very aggregate shall have a methedtBylndex, implementing the operatioffest By
ndex , specified in ISO 10303-22:10.17.1. The method shall take one parameter it typenic
hall specify the index of the member of the aggregate to be tested. In additionjtoVARR
ethod shall apply to LISTs.

he return type of this method shall ibé , if the base type of the aggregate is’select-depend
elect paths with numbers other than 1 exist. In all other cases the return'type sbalede . Th
eturn value shall b@ andfalse , respectively, for an unset value. The return value shall be
rue for a set value. In case of an int return type, the positive retuth value equals to the

he select path specifying the current value of the aggregate member. See clause 8.6 for mo

B.11.3 Get by index

The getBylndex
10303-22:10.15.1.

method shall implement the SDAI @perati@et by index , specified in IS

A\TYPE getByindex(int inde, ... f*select parameters */) throws SdaiException;

Hee clause 8.7 for the return type and clause 8.6 about overloaded methods in the case
tlependent base type of the aggregate:

8.11.4 Put by index

The setBylndex
10303-22:10.16.1.

method_shall implement the SDAI operati®at by index , specified in IS

oid setBylndex(int index;EFYPE value, ... select parameters */) throws SdaiException;

Bee clause 8,7 for the value type and clause 8.6 about overloaded methods in the case
dependentpase type of the aggregate.

<AT> createAggregateBylndex(int index, ... *select parameters */) throws SdaiException;

See clause 8.7 for the return type and clause 8.6 about overloaded methods in the case
dependent base type of the aggregate.
© 1SO 2000 — All rights reserved 5
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8.11.6 Add by index

The addByIndex method shall implement the SDAI operatiddd by index
10303-22:10.19.3.

void addByIindex(int index, ETYPE value, ... f*select parameters */) throws SdaiException;

dependent base type of the aggregate.

[
q

8.11.7 Add aggregate instance by index

The addAggregateByIndex method shall implement the SDAI operatiéidaggregate
instance by index , specified in ISO 10303-22:10.19.6.

CAT> addAggregateByindex(int index, ... #select parameters */) throws SdaiException;

$Hee clause 8.7 for the return type and clause 8.6 about overloaded methods in the case
ependent base type of the aggregate.

.11.8 Test current member

ach aggregate shall have a method testCurrentMember, implementing the opesdtouarrent
ember, specified in ISO 10303-22:10.17.2. The method shall take one parameter

dailterator which shall specify the member of the aggregate to be tested. This method shall
LISTs, BAGs, and SETSs.

he return type of this method shall ine) if the base type of the aggregate is select-depend

elect paths with numbers other than'd exist. In all other cases the return type sbaléde . Th

eturn value shall b6 andfalse ( tespectively for an unset value. The return value shall be
rue for a set value. In case of an int return type, the positive return value equals to the

he select path specifying the:current value of the aggregate member. See clause 8.6 for mo

.11.9 Get current member

he getCurrentMember  method shall implement the SDAI operati@et current member
pecified in ISO-10303-22:10.12.7.

TYPE getCurrentMember(Sdailterator iter, ... select parameters *) throws SdaiException;

ee clause 8.7 for the return type and clause 8.6 about overloaded methods in the case

, specified in ISO

of a select-

of a select-

of type
also apply

ent and
e
>=]1 or

humber of
re details.

of a select-

Al + Lo + £+l +
UCTPHLCTIUTTIL UaotT Lyt Ul T agyyirctyalc.

This method shall implement the following error indicator, which is in addition to those define
10303-22: VT_NVLD, Value type invalid.
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8.11.10 Put current member

The setCurrentMember  method shall implement the SDAI operati®at current member ,
specified in ISO 10303-22:10.13.2.

void setCurrentMember(Sdailterator iter, ETYPE value, ... *select parameters */)
throws SdaiException;

ee clause 8.7 for the value type and clause 8.6 about overloaded methods in the case)jof a select-
ependent base type of the aggregate.

.11.11 Create aggregate instance as current member

he createAggregateMember method shall implement the SDAI~ OperatioBreate
ggregate instance as current member , specified in ISO 10303-22:10.3.1.

FAT> createAggregateAsCunrentMember(Sdailterator iter, ... #select parameters */)
throws SdaiException;

$Hee clause 8.7 for the return type and clause 8.6 about overoaded methods in the case |of a select-
flependent base type of the aggregate.

8.11.12 Add before current member

The addBefore method shall implement the SDAI operatibdd before current member :
$pecified in ISO 10303-22:10.19.1.

oid addBefore(Sdailterator iter, ETYPE value, ... s€lect parameters *) throws SdaiException;

$Hee clause 8.7 for the value type-and clause 8.6 about overloaded methods in the case [of a select-
ependent base type of the aggregate.

.11.13 Create aggregate instance before current member

he createAggregateBefore method shall implement the SDAI operatioGreate
ggregate instance before current member , specified in ISO 10303-22:10.19.4.

T> createAggregateBefore(Sdailterator iter, ... #select parameters */) throws SdaiException;

ee clause 8.7 for the return type and clause 8.6 about overloaded methods in the case |of a select-
ependent base type of the aggregate.

8.11.14 Add after current member

The addAfter method shall implement the SDAI operatiddd after current member ,
specified in ISO 10303-22:10.19.2.

void addAfter(Sdailterator iter, ETYPE value, ... f*select parameters */) throws SdaiException;
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See clause 8.7 for the value type and clause 8.6 about overloaded methods in the case of a select-
dependent base type of the aggregate.

8.11.15 Create aggregate instance after current member

The createAggregateAfter method shall implement the SDAI operatioGreate
aggregate instance after current member , specified in ISO 10303-22:10.19.5.

FAT> createAggregateAfter(Sdailterator iter, ... select parameters */) throws SdaiException;

$Hee clause 8.7 for the return type and clause 8.6 about overloaded methods in the 'case |of a select-
flependent base type of the aggregate.

8.11.16 Add unordered

The addUnordered method shall implement the SDAI operatiddd unordered , specified |in
SO 10303-22:10.14.1.

oid addUnordered(ETYPE value, ... *select parameters */) throws SdaiException;

Bee clause 8.7 for the value type and clause 8.6 about overloaded methods in the case |of a select-
ependent base type of the aggregate.

.11.17 Create aggregate instance unordered

he createAggregateUnordered method® shall implement the SDAI operati@reate
ggregate instance unordered , specified in ISO 10303-22:10.14.2.

\T> createAggregateUnordered(... select parameters */) throws SdaiException;

ee clause 8.7 for the return.type and clause 8.6 about overloaded methods in the case |of a select-
ependent base type of the.aggregate.

.11.18 Remove unordered

he removeUnordered method shall implement the SDAI operati®@move unordered |,
pecified in ISO,/10303-22:10.14.3.

oid removeUnordered(ATYPE value, ... select parameters *) throws SdaiException;

of a select-

9 Error handling

SDAI errors, specified in ISO 10303-22 clause 11, which may occur while executing methods
implementing SDAI operations, specified in ISO 10303-22 clause 10, are handled by the Java
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exception mechanism. An instance of the cladaiExceptiondefined below shall be thrown in
case when an error occurs. This instance may be caught by an application program.

the

Because &daiExceptionis thrown under all defined circumstances, there is no need to map the

following concepts from ISO 10303-22 to this part of ISO 10303:

— entity error_event, specified in ISO 10303-22:7.4.7;

1+— entity event specified in ISO 10303-22:7.4.6;

1+ the select typerror_base, specified in ISO 10303-22:7.3.2;

+— operationRecord error, specified in ISO 10303-22:10.4.1;

1— operationStart event recording specified in ISO 10303-22:10.4.2;
+— operationStop event recording specified in ISO 10303-22:10.4.3:
9.1 SdaiException

The SDAI standard error indicator constants shall be declared in the Jav
$DAIl.lang.SdaiException.

The following error indicators shall be added to:those specified in ISO 10303-22 clause 11:
— RP_DUP, repository duplicate,

— RP_NCTE, repository not compatible with clear text encoding.

The error base for RP_DUP shall be SdaiRepository, and there shall be no error base fqg
indicator RP_NCTE.

The SdaiException ~class shall be defined as follows:

package SDAl.lang;
import Hashtable;

public final-dlass SdaiException extends Exception {

public static final int SS_OPN = 10;

n class

r the error

puiblic static final int SS NAVL = 20;

public static final int SS_NOPN = 30;
public static final int RP_NEXS = 40;
public static final int RP_NAVL = 50;
public static final int RP_OPN = 60;
public static final int RP_NOPN =70;
public static final int RP_DUP = 75;
public static final int TR_EAB =80;
public static final int TR_EXS =90;
public static final int TR_NAVL = 100;
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public static final int TR_RW = 110;
public static final int TR_NRW = 120
public static final int TR_NEXS =130;
public static final int MO_NDEQ = 140;
public static final int MO_NEXS = 150;
public static final int MO_NVLD = 160;
public static final int MO_DUP =170;
public static final int MX_NRW = 180;
pubiic SEtc finat it VX NDEF=190;
public static final int MX_RW =200;
public static final int MX_RO = 210;
public static final int SD_NDEF = 220;
public static final int ED_NDEF = 230;
public static final int ED_NDEQ = 240;
public static final int ED_NVLD = 250;
public static final int RU_NDEF = 260;
public static final int EX_NSUP = 270;
public static final int AT_NVLD = 280;
public static final int AT_NDEF = 290;
public static final int S| DUP = 300;
public static final int S| NEXS = 310;
public static final int EI_NEXS = 320;
public static final int EI_ NAVL = 330;
public static final int El_NVLD = 340;
public static final int EI_NEXP = 350;
public static final int Al NEXS = 380;
public static final int Al NVLD =390;
public static final int Al NSET =400;
public static final int VA_NVLD =410;
public static final int VA_NEXS =420;
public static final int VA_NSET =430;
public static final int VT_NVLD = 440;
public static final int IR_NEXS =450
public static final int IR_NSET = 460;
public static final int X_NVLD = 470;
public static final int ER_NSET,=480;
public static final int OP_NVLD ="490;
public static final int FN_NAVL = 500;
public static final int RP_NCTE = 530;
public static final int SY” ERR = 1000;

public SdaiException() {
super((Staing) emor_descriptions.get(new Integer(SY_ERR)));

‘pubfic-SdaiExceptontintid)t
super((String) error_descriptions.get(new Integer(id)));
emor_id=id;

¥

public SdaiException(int id, Object base) {
super((String) error_descriptions.get(new Integer(id)));
eror_id =id;
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emor_base =base;
%

public SdaiException(int id, Exception exception) {
super((String) error_descriptions.get(new Integer(id)));
emor_id=id;

underlyingException = exception;

¥
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public SdaiException(int id, Object base, Exception exception) {
super((String) error_descriptions.get(new Integer(id)));
emor_id=id;

emor_base =base;

underlyingException = exception;

I3

public Exception getUnderlyingException() {
retum underlyingException;
¥

public int getErrorld() {
retum error_id;

I3

public Object getErrorBase() {
retum error_base;

I3

public static String getErrorDescription(int id) {
retum (String) error_descriptions.get(new Integer(id));
¥

public String toString() {
if (undertyingException == null) {
retum super.toString();
}else{

}
I3

I/ private fields-and methods

private intemar_id = 1000;

private Object error_base =null;

private Exception underyingException = nul;

private static Hashtable emor_descriptions = hew Hashtable();

retum super.toString() + AnUnderlying Exception: “ + underyingException.toString();

private static void initError_descriptions() {
emor_descriptions.put(new Integern(SS_OPN),
"SS_OPN - Session Open");
emor_descriptions.put(new Integer(SS_NAVL),
"SS_NAVL - Session not Available”);
emor_descriptions.put(new Integer(SS_NOPN),
"SS_NOPN - Session is not open’);
emor_descriptions.put(new Integer(RP_NEXS),
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"RP_NEXS - Repository does not exist');
error_descriptions.put(new Integer(RP_NAVL),
"RP_NAVL - Repository not available”);
error_descriptions.put(new Integer(RP_OPN),
"RP_OPN - Repository open’);
error_descriptions.put(new Integer(RP_NOPN),
"RP_NOPN - Repository is not open");
error_descriptions.put(new Integer(RP_DUP),
—RP_DUP-Repository dupicaEe™;
error_descriptions.put(new Integer(TR_EAB),
"TR_EAB - Transaction ended abnomally”);
error_descriptions.put(new Integer(TR_EXS),
"TR_EXS - Transaction exists”);
error_descriptions.put(new Integer(TR_NAVL),
"TR_NAVL - Transaction currently not available");
error_descriptions.put(new Integer(TR_RW),
"TR_RW - Transaction read-write”);
error_descriptions.put(new Integer(TR_NRW),
"TR_NRW - Transaction not read-write");
error_descriptions.put(new Integer(TR_NEXS),
"TR_NEXS - Transaction does not exist");
error_descriptions.put(new Integer(MO_NDEQ),
"MO_NDEQ - SDAI-model not domain equivalent);
error_descriptions.put(new IntegerMO_NEXS),
"MO_NEXS - SDAI-model does not exist”);
error_descriptions.put(new Integer(MO_NVLD),
"MO_NVLD - SDAHModel invalid”);
error_descriptions.put(new Integer(MO_DUP),
"MO_DUP - SDAI-model duplicate");
error_descriptions.put(new Integer(MX_NRW),
"MX_NRW - SDAI-model access not read-write");
emor_descriptions.put(new Integer(MX_NDEF),
"MX_NDEF - SDAI-model access not défined");
error_descriptions.put(new Integer(MX: RW),
"MX_RW - SDAIHModel access réadhwrite');
emor_descriptions.put(new Integer(MX_RO),
"MX_RO - SDAI-model access read-only”);
error_descriptions.put(new-Integer(SD_NDEF),
"SD_NDEF - Schema definition not defined");
eror_descriptions put(new Integer(ED_NDEF),
"ED_NDEF - Entity definition not defined”);
error_deseriptions.put(new Integer(ED_NDEQ),
"ED_NBEQ - Entity definition not domain equivalent”);
emor_descriptions.put(new Integer(ED_NVLD),
{ED "NVLD - Entity definition invalid');

_ - . )
"RU_NDEF - Rule not defined");

error_descriptions.put(new Integer(EX_NSUP),
"EX_NSUP - Expression evaluation not supported");
eror_descriptions.put(new Integer(AT_NVLD),
"AT_NVLD - Attribute invalid");
error_descriptions.put(new Integer(AT_NDEF),
"AT_NDEF - Attribute not defined");
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error_descriptions.put(new Integer(SI_DUP),
"Sl_DUP - Schema instance duplicate");
error_descriptions.put(new Integer(SI_NEXS),
"Sl_NEXS - Schema instance does not exist”);
error_descriptions.put(new Integer(ElNEXS),
"El_NEXS - Entity instance does not exist");
eror_descriptions.put(new Integer(El NAVL),
"El_NAVL - Entity instance not available");
[EITOr_Jeschptons. putew MegenEr_NVLD),
"El_NVLD - Entity instance invalid");
error_descriptions.put(new Integer(El NEXP),
"El_NEXP - Entity instance not exported");
error_descriptions.put(new Integer(Al_NEXS),
"Al_NEXS - Aggregate isntance does not exist");
error_descriptions.put(new Integer(Al_NVLD),
"Al_NVLD - Aggregate instance invalid);
error_descriptions.put(new Integer(Al_NSET),
"Al_NSET - Aggregate instance is empty");
error_descriptions.put(new Integer(VA_NVLD),
"VA NVLD - Value invalid");
error_descriptions.put(new Integer(VA_NEXS),
"VA NEXS - Value does not exist);
error_descriptions.put(new Integer(VA_NSET),
"VA NSET - Value not set”);
error_descriptions.put(new Integer(VT_NVLD),
"VT_NVLD - Value type invalid);
error_descriptions.put(new Integer(IR_NEXS),
"IR_NEXS - Iterator does not exist");
error_descriptions.put(new Integer(IR_NSET),
"IR_NSET - Current member is not defined");
error_descriptions.put(new Integer(X_NVLD),
"IX_NVLD - Index invalid");
error_descriptions.put(new Integer(ER_NSET),
"ER_NSET - Event recording not set”);
eror_descriptions.put(new Integer(©F_NVLD),
"OP_NVLD - Operator invalid);
error_descriptions.put(new-nteger(FN_NAVL),
"FN_NAVL - Function potavailable™);
eror_descriptions.put(hew Integer(RP_NCTE),
"RP_NCTE - Repository not compatible with clear text encoding');
eror_descriptions:put(new Integer(SY_ERR),
"SY_ERR=Underlying system error");

static {
;ﬂ'ﬂ‘tEﬂ'Ul:dESCl‘l’p‘ﬂUl b(),
E

10 SDAI dictionary

The elements of the SDAI dictionary_schema, specified in ISO 10303-22:6 shall be mapped to early
binding Java interfaces and classes as defined in clause 8 with the following changes:
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— the Java package for the interfaces and classt3As.dictionary ;

— there are additional SDAI methods for the entity iateefEENtity definition as defined

below:;

10.1 Entity_definition

Lhe EEntity _definition interface shall represent the SDAtignentity_definition, specified|in
0O 10303-22:6.4.12. In addition to the definitions in subclauseE&m®ity definition shall
tontain two further SDAI methods.

package SDAl.dictionary;

public interface EEntity_definition ...{

Ebolean isSubtypeOf(EEnNtty definition compType) throws SdaiException;

boolean isDomainEquivalentWith(EEnNtity definition compType) throws SdaiException:

)

J

[0.1.1 Is subtype of

The isSubtypeOf  method shall implement the SDAI operatilen subtype of and SDAI
pperationls SDAI subtype of , specified in 1ISO"10303-22:10.9.2 and ISO 10303-22:10.9.3,

flespectively.

[0.1.2 Is domain equivalent with

The isDomainEquivalentWith method shall implement the SDAI operatits1 domain
@quivalent with , specified inISO 10303-22:10.9.4.
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Annex A
(normative)

Information object registration

identifier

¢lescribed in ISO 10303-1.

{ iso standard 10303 part(27) version (1) }

To provide for unambiguous identification of an information object in an open system,ctlle object

is assigned to this part of ISO 10303. The meaning of this value is defined in’ISO/IEC 8824-1, and is
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Annex B
(normative)

Mapping between Part-21 and SDAI

Both, part-21 and the SDAI, define implementation methods of STEP. This annex defines a mapping

between the elements in a part-21 exchange structure and the elements in SDAI for the pur

ose of the

nethods imporClearTextEncoding, clause 6.1.8, and exportClearTextEncoding, clause 6.3-7

This language binding to the SDAI has been defined such, that every exchange.'structy
imported into SDAI. For this additional attributes have been added ted#ierepository fo
ﬂime_stamp, author, organization, preprocessor_version, originating_system and-authorizatic
0 make thesdai_repository compatible with part-21. However due to limitations in part-2
every SDAI population can be exported to a part-21 exchange structure.

The mapping between part-21 and SDAI is defined as follows:

Both part-21 and SDAI define explicitly how entity instances and their attribute val
represented. A part-2lentity instance name and an SDAI persistent
identifier are mapped to each other;

A part-21data section and arSDAI-model
a clear text encoding, the name of #uai_model
schema_instances shall be available;

arexmapped to each other. During the imp
instance shall be set to “default” an

A whole part-21 exchange structure and”“an SDAI-repository are mapped to each other.
21 file_name is mapped to the name.of the SdaiRepository;

The SDAI schema-instance is et mapped to the part-21 exchange structure;
instances

SdaiRepositories, contdining entity instances which references entity
SdaiRepositories cannot*be mapped to a part-21 exchange structure.

The SdaiSession
tontaining oneSdaiModel
schemal. The'SdaiModel
Schemalnstance and the underlying schema of tBdaiModel
he part-21)exchange structure.

methodimportClearTextEncoding creates a nevBdaiRepository

with the namemodell and oneSchemalnstance with the nan
is associated with th8chemalnstance . The native schema of
are set to the FILE_SCHEMA

he“.SdaiRepository methoexportClearTextEncoding requires exactly one instance

re can be
r
N in order
1 not

Les are

ort of
0 no

The part-

in other

’

he
the
of

daiModel and no instance of &chemalnstance in this SdaiRepositor . All referencs
between application instances of tRidaiModel

SdaiException RP_NCTE, repository not compatible with clear text encoding, is thrown.

The instance names used inside the data section of the clear text encoding shall be u
persistent labels of SDAI application instances. For the SdaiRepository
exportClearTextEncoding

shall be local to thiSdaiModel , otherwise the

sed as the
method

, the format of the persistent labels shall be that of the instance

names as specified in ISO 10303-21:4.4.2. Otherwise, the SdaiException RP_NCTE shall be thrown.
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Annex C
(informative)

Events

The event mechanism is a widely used mechanism in various Java APIs. It allows listener object to
register and de-register _at source objects. Registered objects can receive event notifications. This
vent mechanism is adopted for the purpose of this part of ISO 10303 throGglaitheent clags
nd the SdaiListener and SdaiEventSource  interfaces. Implementations maypport the
vent mechanism by extending or implemenBuniEventSource  for either one or .severa| of

daiSession , SdaiRepository , SdaiModel , Schemalnstance , EEntity and
ggregate
.1 SdaiEvent

bjects of typeSdaiEvent are send to the notification methods_ofregistered SdaiEventListgners in
ase of any change of the object. An SdaiEvent with tHRé\VIALID “signals that the object is goirlg to
ecome invalid. An SdaiEvent with the MIODIFIED signals that-one or several of the attributes of
he object changed.

package SDAl.lang;
import SDAI.dictionary.*;
import java.util. EventObject;

public class SdaiEvent extends EventObject {
public static final int INVALID;
public static final int MODIFIED;

public int getld();
public Object getSource();

The methodyetld returns the id of the event, which is eitiéWVALID or MODIFIED.
The methodyetSouree™ returns the object from which this event comes from. The type of the object
is either SdaiSession , SdaiRepository , SdaiModel , Schemalnstance , EEntity d
\ggregate

=

C.2 SdaiListener

\pplication classes implementirfgdaiListener are able to receiv&daiEvents through the
methodactionPerformed

package SDAl.lang;
import java.util. EventListener;

public interface SdaiL istener extends EventListener {
public void actionPerformed(SdaiEvent e);

}
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C.3 SdaiEventSource

Applications objects, implementin§daiListener are able to register and de-register on SDAI
objects supportingSdaiEventSource . With the methodaddSdailistener an application
objects registers on an SDAI object to receBdaiEvents from this SDAI object. The method
removeSdailistener de-registers previously registered application objects to no longer receive
SdaiEvents from this SDAI object.

;Lackage SDAllang;

public interface SdaiEventSource {
void addSdaiL istener(SdaiListener listener);
void removeSdailistener(Sdail istener listener);
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Annex D
(informative)

Examples

D.1 Mass measure schema

EXAMPLE 1, taken from ISO10303-21 technical corriigendum EXAMPLE 26
$CHEMA mass_measure_schema;

TYPE Mass = SELECT (Mass_Spec, Mass_Substitute);
END_TYPE;

TYPEMass_Spec = SELECT (Measured_Mass, Computed Mass, Estimated Mass);
END_TYPE;

TYPE Measured Mass = REAL,;
END TYPE;

TYPE Computed Mass = Extended Real;
END TYPE;

TYPE Estimated_Mass = REAL;
END_TYPE;

TYPE Mass_Substitute = SELECT(Weight, Estimated .Mass);
END_TYPE;

TYPE Weight = REAL,
END_TYPE;

TYPE Extended_Real = SELECT (FloatingNumber, NotaNumber);
END_TYPE;

TYPE HoatingNumber = REAL(7);
END_TYPE;

TYPE NotaNumber= ENUMERATION OF (plus_infinity, minus_infinity, indeterminate, invalid);
END_TYPE;

ENTITY.Steel Bar;
bar”length: Extended Real;
bar/mass:. Mass:
END_ENTITY;

END_SCHEMA,

The resulting interfaces and classes are as follows.

No interfaces are given for Extended_Real, Mass, Mass_Spec, Mas#iufybas they are not
needed to define the early binding access methods.
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D.1.1 SMass_measure_schema.java

Java class representing the EXPRESS schema mass_measure_schema.

package SDAIL.SMass_measure_schema;

public class SMass_measure_schema {

}
D.1.2 EMeasured_mass.java
Java interface representing the defined data type measured_mass.

package SDAL.SMass_measure_schema;

public interface EMeasured_mass {
)
J

D.1.3 EComputed_mass.java
Java interface representing the defined data type compated_mass.

package SDAL.SMass_measure_schema;

public interface EComputed_mass {
)
J

D.1.4 EEstimated_mass.java
Java interface representing the defined data type estimated_mass.
package SDAL.SMass_measure_schema;

public interface EEstimated -mass {
)
J

D.1.5 EWeight.java

Java interface representing the defined data type weight.

;rackage SDAILSMass_measure_schema;

public interface EWeight {
}

D.1.6 EFloatingnumber.java

Java interface representing the defined data typerftpatmber.
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package SDAIL.SMass_measure_schema;

public interface EFloatingnumber {
}

D.1.7 ENotanumber.java

Java class representing the enumeration data type notanumber.

package SDAL.SMass_measure_schema;

public class ENotanumber {
public static final int PLUS_INFINITY ; I plus_infinity
public static final int MINUS_INFINITY; // minus_infinity
public static final int INDETERMINATE; I/ indeterminate

public static final int INVALID; // invalid
public static int tolnt(String str);

public static String toString(int value);

D.1.8 ESteel_bar.java
Java interface implementing thetigndata type ste€l bar.

package SDAL.SMass_measure_schema;
public interface ESteel bar extends SDAl.lang.EEntty {

/I constants and methods for SELECT attribute: bar_length
intsBar_lengthFoatingnumber =....;
intsBar_lengthNotanumber =.5;
int testBar_length(ESteel bartype)
throws SDAI.lang.SdaiException;
double getBar_length(ESteel_bar type, EFloatingnumber nodel)
throws SDAtIang.SdaiException; / case sBar_lengthFloatingnumber
intgetBar_length(ESteel_bar type, ENotanumber nodel)
throws SDAl.lang.SdaiException; // case sBar_lengthNotanumber
void setBar_length(ESteel bar type, double value, EFloatingnumber nodel)
throivs SDAIlang.SdaiException; / case sBar_lengthFloatingnumber
void'setBar_length(ESteel bar type, int value, ENotanumber nodel)
throws SDALlang.SdaiException; // case sBar_lengthNotanumber
—voidunsetBartengthtESteetbartype)
throws SDALlang.SdaiException;

/I constants and methods for SELECT attribute: bar_mass
intsBar_massMeasured mass=...;
intsBar_massComputed massFloatingnumber = ...,
intsBar_massComputed massNotanumber = ...,
intsBar_massEstimated mass=...;
intsBar_massWeight=...;
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int testBar_mass(ESteel bar type)
throws SDALlang.SdaiException;
double getBar_mass(ESteel bar type, EMeasured_mass nodel)
throws SDALlang.SdaiException; // case sBar_massMeasured_mass
double getBar_mass(ESteel bar type, EComputed_mass nodel, EFloatingnumber node2)
throws SDALlang.SdaiException; // case sBar_massComputed massFloatingnumber
int getBar_mass(ESteel_bar type, EComputed _mass nodel, ENotanumber node?)
throws SDALlang.SdaiException; // case sBar_massComputed massNotanumber
[ Joubie geBar_MasS(ESEe! bartype, EESimaed_mass NodeL)
throws SDALlang.SdaiException; // case sBar_massEstimated_mass
double getBar_mass(ESteel bar type, EWeight nodel)
throws SDALlang.SdaiException; // case sBar_massWeight
void setBar_mass(ESteel_bar type, double value, EMeasured_mass nodel)
throws SDALlang.SdaiException; // case sBar_massMeasured_mass
void setBar_mass(ESteel_bar type, double value, EComputed mass nodel, EFloatingnumber nede?)
throws SDALlang.SdaiException; // case sBar_massComputed massFloatingnumber
void setBar_mass(ESteel bar type, int value, EComputed_mass nodel, ENotanumber node2)
throws SDAI.lang.SdaiException; / case sBar_massComputed _massNotanumber
void setBar_mass(ESteel_bar type, double value, EEstimated mass nodel)
throws SDALlang.SdaiException; // case sBar_massEstimated_mass
void setBar_mass(ESteel_bar type, double value, EWeight nodel)
throws SDALlang.SdaiException; // case sBar_massWeight
void unsetBar_mass(ESteel_bar type) throws SDAIlang.SdaiException;

D.1.9 CSteel_bar.java

Java class implementing the complex entity data type steel_bar.
package SDAL.SMass_measure_schema;

public class CSteel_bar implements ESteelbarextends ... {
public static final SDAI.dictionary.EEntity’ definition definition = ...,

public static SDAI.dictionary.EAftibute attributeBar_length(ESteel_bar type)
throws SdaiException { .. }

public static SDAIdictionary.EAttribute attributeBar_mass(ESteel_bar type)
throws SdaiException{ ... }

D.2 Mass measure schema - early binding access

\ppliGation with early binding access for the Mass-Measure schema as given in D.1.
The, following instances are created and listed on the screen:

#1 = STEEL BAR(FLOATINGNUMBER(77.0), MEASURED MASS(13.25));

#2 = STEEL BAR(NOTANUMBER(INDETERMINATE.), ESTIMATED_MASS(10.0);

#3=STEEL_BAR(FLOATINGNUMBER(77.0),
COMPUTED_MASS(FLOATINGNUMBER(14.77719)));

File MassMeasureEarly java:
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import SDALlang.*;
import SDAL.SMass_measure_schema.;

public class MassMeasureEarty {
public static final void main(String argv{]) throws SdaiException {

SdaiSession session = SdaiSession.openSession();

SdaiTransaction transaction = session.startTransactionReadWiiteAccess();

SdaiRepository rep = session.createRepository('Steel warehouse”, null);
rep.openRepository();

J[rreriiek cragtion Of entity-instances *rski
SdaiModel mod = rep.createSdaiModel("example_2", SMass_measure_schema.class);

mod.startReadWriteAccess();

ESteel bar shl = (ESteel bar) mod.createEntityinstance(CSteel bar.class);
shl.setBar_length(null, 77.00, (EFloatingnumber)null);

shl.setBar mass(null, 13.25, (EMeasured_mass)null);

ESteel_bar sh2 = (ESteel bar) mod.createEntityinstance(CSteel: bar.class);

sh2.setBar_length(null, ENotanumber.INDETERMINATE;
(ENotanumber)null);

sh2.setBar_mass(nul, 10., (EEstimated_mass)null);

ESteel bar sh3=(ESteel bar) mod.createEntitylnstance(CSteel bar.class);

sh3.setBar_length(null, 77.00, (EFloatingnumben)null);

sh3.setBar_ mass(null, 14.7719, (EComputed_mass)null,
(EFloatingnumber)null);

[[wriaekrie segrching for €ntity-instances *kk
Aggregate insts = mog.getEntityExtentinstances(ESteel bar.class);
Sdailterator it = insts,createlterator();
while (itnext()) {
ESteelbarshar = (ESteel_bar)insts.getCurrentMemberObject(it);
doublle)length, mass;
intyot_length, not_mass;

String attributes = "Atributes of this steel bar: length ="

— swich(sbartestBartengthtnoi)){

case 0
attributes +="unset",
break;

case ESteel_bar.sBar_lengthFloatingnumber:
length = shar.getBar_length(null, (EFloatingnumber)null);
atiributes += length;
break;

case ESteel _bar.sBar_lengthNotanumber:
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not_length = sbar.getBar_length(null, (ENotanumber)null);
attributes += ENotanumber.toString(not_length);

break;

default:
attributes +="unknown type";
break;

}

78

}

Arboes F=""TMas5 ="
switch(sbar.testBar_mass(null)) {
case 0
attributes +="unset",
break;
case ESteel bar.sBar massMeasured mass:
mass = shar.getBar_mass(null, (EMeasured_mass)null);
attributes += mass;
break;
case ESteel bar.sBar_massComputed massFloatingnumber:
mass = shar.getBar_mass(null, (EComputed_mass)nul,
(EFloatingnumber)null);
attributes += mass;
break;
case ESteel bar.sBar_massComputed massNotanumber:
not_mass = shar.getBar_mass(null, (EComputed mass)null,
(ENotanumber)null);
attributes += ENotanumber.toString(not_mass);
break;
case ESteel bar.sBar_massEstimated mass:
mass = sbar.getBar_mass(null,(EEstimated_mass)nulll);
attributes += mass;
break;
case ESteel_bar.sBar_massWeight:
mass = shar.getBar, mass(null, (EWeight)null);
attributes += mass,
break;
default:
attributes +="unknown type";
break

}
Systerm:out printin(attributes);

it.beginning();
System.out.printin(\nThe same instances printed in 1ISO 10303-21 style:");

while (itnext() {

}

ESteel bar shar = (ESteel_bar)insts.getCurrentMemberObject(it);

—Systermoutprintin(sbar-toStingo);

session.closeSession();

}H/main
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