ISO 10303-11:2004-11 (E)

Industrial automation systems and integration - Product data representation and
exchange - Part 11: Description methods: The EXPRESS language reference manual

Contents Page
0 INErOAUCEION ... xii
0.1 =Y o = | xii
0.2 LanNQUAage OVEIVIEW .......cccccciiririiirssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssmsessnssssssssssnns xii
1 £ o - PSP 1
2 Normative referenCes ... 2
3 Terms and definitioNs ... 2
3.2 Terms defined in ISO/IEC 10646 ...........ccccceiiiercemiiessersssscre s s sme e s sssme e s s s ssme e s ssssmeesssssmeesssssmenssssanens 2
3.3 Other terms and definitioNs ... 2
4 Conformance reqUIrEMENES ......ccciviiiiicccisemeieriiisssssssmerrrsssssssssssssere e e ssssssssssmssessesssssssssnneneesessnssnnes 5
4.1 Formal specifications written in EXPRESS ... s sssssss e s e s s sssssene e 5
411 LI (o= 1IN T T [ LU - T = 5
4.1.2 (€7 =1 o T = B o o ¢ T PSP 6
4.2 Implementations of EXPRESS ... sscssssss e s ss s sssne s e s ss s sssnn e s e e s se s smmnns s sneees 6
421 EXPRESS langUage PArSEI ........cccceciisissremimiismmmimssisiissssisssssssssssss s ssssss s s sasssssssassssssssssssssssssssssnss 6
4.2.2 Graphical editing too] ... —————————————— 6
5 Fundamental prinCiples ... 7
6 Language specification Syntax ..........cccconiiimiiniiii 8
6.1 The syntax of the specification ... e 8
6.2 Special character NOtAtioN .........cccciiiiiiiccirr s sss e e s smnnn e e s nnnns 9
7 Basic language elements ... 9
71 L0 3 T T =T T 10
711 D 1 T 10
71.2 0= =] 10
713 Special ChAracters ... 1
71.4 013 o 1= (=T oo = 1
71.5 LA =T o - U= 1
7.1.6 2T 1 F= 1 PR 1
7.2 LR T=T =T =T IRT T o L= 14
7.21 LY ATV o - 14
7.2.2 Reserved words which are operators ... 14
7.2.3 BUilt-in CONSTANTS .......cooiiiiiii e ——— 15
7.24 BUilt-in fFUNCHIONS ... e e 15
7.2.5 BUilt-in ProCedures ... 15
7.3 SYMDOIS e ————————— 15
74 IENTIfIOrS ..o —————————————— 15
7.5 I =Y - | =R 16
7.51 Binary literal .......ooc i ———— 16
7.5.2 INtegEr [IEEral ....ociiieii i ——————— 17
7.5.3 ReEAI ItEral ... ———————— 17
7.5.4 £ €T T TN L1 =T - 1SS 18
7.5.5 o T 1o 1IN 11 = - | 19
8 D T 1 7= I8 47 1 =Y. 19
8.1 5710 0T o1 LN F= 1 T8 4 TSR 20



8.11
8.1.2
8.1.3
8.14
8.1.5
8.1.6
8.1.7
8.2

8.21
8.2.2
8.23
8.24
8.2.5
8.3

8.3.1
8.3.2
8.4

8.41
8.4.2
8.5

8.6

8.6.1
8.6.2
8.6.3

9.1
9.2
9.21
9.2.2
9.23
9.24
9.2.5
9.2.6
9.2.7
9.3
9.4
9.5
9.5.1
9.5.2
9.5.3
9.54
9.6
9.7
9.71
9.7.2
9.7.3

10
10.1
10.2
10.3
10.3.1
10.3.2
10.3.3
10.3.4
10.3.5
10.3.6
10.3.7
10.3.8
10.3.9
10.3.10

Number data type ... —————————— 20
Real data type ... ———————— 20
Integer data type ... ————————————— 21
Logical data type ... ————— 21
Boolean data type ..o ———— 21
String data type ... ——————————— 21
Binary data tyPe ... 22
Aggregation data tyPes ..o ——— 23
Array data tyPe ....cccccciiiiirrr i ———————— 24
T3 e - = I Y 25
= 7 Vo [ =1 €= T8 4 o - 26
LYoy o = - T 4/ o - SN 26
Value uniqueness ON aggregates ..o ————————————— 27
Named data types ..o ——————————— 28
Entity data type ... ———————— 28
Defined data type ... —————— 29
Constructed data types .......cccciiiiiiiiiinni e ——————— 29
Enumeration data type .......ccccoiiiiininn e —————— 30
EST=Y L= o3 A - T 4 o 1= SN 33
Generalized data tyPes .......oiccccccciiiiiiiir e n e nnn e e e annnan 35
Data type usage classification ..........ccccccimiiiiiccccccri e 35
Instantiable data types ... ——————————————— 37
Parameter data types ... 37
Underlying data types .......cccciiiimmiiiiiiniis s 37
D 1= o F= T = 1o T 38
Type declaration ... ———————————————— 38
Entity declaration ... ———————— 40
1 ] o LT = 41
0T o 1IN V| = 45
Subtypes and SUPEITYPES ......ccccccerririiiiiiissserrr e isssssssssre e s s s s s sssssssne s eessessssssnsnssenesessssssnnnnssssssssnn 48
Abstract entity data type ... —————————————— 54
Subtype/supertype CONSEraints ...........ccccciccmiiiiiiicciserrrr s mn e e ee s nnn 55
Implicit declarations ... ———————————————————_ 60
EST o T o3 = 11 14T o TS 61
KT 1= 1 4 N 62
Lo T - T | N 63
AIGOTItRMS .. ———————— 64
T T oY o 64
g o T o= T - 65
T = T8 0 1= =Y 65
Local variables ... A
LU 72
ST ] o314/ o T3 oo 4 £=3 4 = 11 1 | SN 74
Abstract supertype constraint ... ——————————— 75
Total coverage SUBLYPES ... nnnnnnsnsn s sssn s sssnsssssssssssssssssssssmnnnnnnnnns 75
Overlapping subtypes and their specification ... 76
Scope and ViSibility .......ccccconiiiiiiii e ———————— 78
KT 0T o L= T == 78
ViSibility rUlES ..ooveeiiii i ———————— 79
EXPlICit ItemM FUIES ... e e e e s e 81
Alias StatemeENnt ... ————— 81
ATFIDULE ... 81
L0 o 1= - | P 81
Enumeration item ... 81
3/ 81
T T 1o 82
=T = T3 1= =Y 83
g o T o= o T - 83
L@ =YY= o T === Lo N 83
Repeat statement ....... ..o s nnn e 84



10.3.11
10.3.12
10.3.13
10.3.14
10.3.15
10.3.16
10.3.17

11
11.1
11.2
11.3
11.4
11.4.1
11.4.2
11.4.3
11.4.4
11.4.5
11.4.6
11.4.7

12
12.1
12.2
12.2.1
12.2.2
12.2.3
12.2.4
12.2.5
12.3
12.3.1
12.3.2
12.4
12.4.1
12.4.2
12.4.3
12.4.4
12.5
12.5.1
12.5.2
12.6
12.6.1
12.6.2
12.6.3
12.6.4
12.6.5
12.6.6
12.6.7
12.7
12.7.1
12.7.2
12.7.3
12.7.4
12.8
12.9
12.10
12.11
1212
12.121
12.12.2
12.12.3

RUIE . mm e ee e e s mEEe e e e e aa e amReeeeeaaennneeerseaaaasaannn 84
| L= - o - 85
8T 1= 1 4 T 85
Subtype CONSLraINt ........ccceiiiii e ———————— 86
157/ <L 86
TYPE QDI .t ———————————— 86
Variable ... 86
101 =1 = 1o =33 oY= o1 1 Lo 1T ) o 86
Use interface Specification ... s 87
Reference interface specification ... 87
The interaction of use and reference ... s 88
IMPIICit INEEITACES ... 89
Constant iNterfaces ... e 89
Defined data type interfaces ... ——————— 20
Entity data type interfaces ... ———————— 920
FUunction iNterfaces ... s 91
Procedure iNterfaces ... s 91
RUIE INEEITACES ... e 91
Subtype constraint iNterfaces ........cccccovccciiiiiiii s ————— 91
o] =TT [ o 92
ArithmetiC OPErators ... s nnn 93
Relational operators ...t e 94
Value compariSon OPErators .........cccccceiiiiiiiiiiiimeir e msne s msss e s s smnn s e e e s e s s s enmmnne e e s 95
Instance comparisoN OPErators ..........cccccciiiiiiiiiiisiir s sms e s mme e s e s mnnns 99
Membership OPerator ... e 101
INterval @XPreSSIONS ... mmn e e e s e e e nnnns 102
] =T o o =1 -1 o 102
=1 = LV o o L= =1 o 103
=1 T LV T e L= ' 103
Binary concatenation operator ... 104
[ o T T Loz 1 I o o =T = 1 o] 104
VL 0 e = - 1 oY PSS 105
/X311 T 7= - 1 o N 105
L0 13 Qo o =T -1 o 105
D0 ] o 7= - 1 o 105
StriNG OPErators ....ccccciiiiiiiiiirr i ————————————— 106
StriNG INAEXING .ooiiieiei i ————————— 106
String concatenation Operator ... ——————— 107
Aggregate OPErators ... —————————————— 107
X To T =Y T= 12T 4 Lo L= 3T 107
INterseCtion OPEIrator ... 108
L0 LT oY 0T o 011 - o) 109
[T} {=1 7= g TeT=T oY o 11 - 1 Lo SRS 109
K501 e T=T= o 7= - 1 o) (PR 110
RS o =T =T=Y A o Y= - 1 Lo ] 111
QUETY EXPIESSION ....ooiiiieeiieieeieeaieramesaeesseesseesaeeassesesses e ee e eaeeaamesenseansesnnesanesanssansssnseanesanseensesnes 111
=] =T =T 0 T o= 112
SIimPle refereNCeS ... s namn e 113
Prefixed refere@NnCes ... e 113
Attribute referencCes ... 114
L€ oYU o 30 =Y =1 = o o =Y PR 115
T T e T - | 116
Aggregate iNitializer ... s 117
Complex entity instance construction operator .........cccccovvccccccerinn s 118
Type compPatiDility .......ccceeeemmmmmmmmmeeeemee s ssssssssssssnsnsnsnsnsnnnnn 119
Select data types in @XPreSSIONS .......ccciiicciciciirriii i sssss e s s s ssssme s e e e es s s s s ssnmnneesannnn 120
Select data types in Unary eXpreSSioNS ......cccccceiriinisrrisrs s 120
Select data types in binary eXpressions ........cccoiiiiii s ————————— 120
Select data types in ternary eXpresSsions ... —————— 121



13
13.1
13.2
13.3
13.3.1
13.3.2
13.4
13.5
13.6
13.7
13.8
13.9
13.9.1
13.9.2
13.9.3
13.10
13.11

14

14.1
14.2
14.3
14.4
14.5
14.6
14.7

15
15.1
15.2
15.3
15.4
15.5
15.6
15.7
15.8
15.9
15.9.1
15.9.2
15.9.3
15.10
15.11
15.12
15.13
15.14
15.15
15.16
15.17
15.18
15.19
15.20
15.21
15.22
15.23
15.24
15.25
15.26
15.27
15.28
15.29

16

Executable statements ..........o i —— 121
NUll (Statement) .......eeiiii e ————————————— 121
Alias statement ........ .. ———————— 122
ASSIGNMENT ..o —————————— 122
Assignment statement ... ——————————— 122
Assignment compatibility ..........ccccoviiiiiiiiic e ————————— 123
Case StatemeNt ... e an 126
{07470 Te 014 Lo J=3 = 1 1= o 1 1= 41 SN 127
Escape sStatement ... 127
I e e Then Else statement 127
Procedure call statement ... ————————— 128
Repeat statement ...... ..o —————————————— 128
T T =Y 4 071 o) Qoo 411 o P 129
R4 11 = oo 1 o) 130
L0 10 1 oo 31 o 130
Return statement ... s 131
SKip statement ......... .. 131
BUilt-in CONStANTS ......oooiiiiiiiri e ————————— 132
L0 o 1= - 1 | 132
Indeterminate ... ————— 132
= 1= - N 132
P e e e Ee e e ne e e eeene e e aer e e eennneeennnnesnananns 132
- 132
THUC eeeeeeeeeeeeeeeeeeeeesennnnsesnsnnnsnsnsnsnsssnsssssnsssssssssnsssssssssnsssssnsssssssnsnsssnsssnsnsnsnsssnssssnnnnnnnnnnnnnnnnnnnnnnnn 133
L0 T3] 4 o T 133
Built-in FUNCLIONS ... e e e e 133
Abs - arithmetic fuNCLION ........ ... ———— 133
ACos - arithmetic fFUNCHION ... s 133
ASin - arithmetic FUNCLION ... 133
ATan - arithmetic fUNCHION ... s 134
BLength - binary fUNCLION ... .ot 134
Cos - arithmetic fFUNCLION .........ooii e 134
[V 3 e T=1 0 T=1 = 1IN 18] 4 o3 £ o) o RN 135
Exp - arithmetic fUNCLiON ... 135
Format - general funCtion ... ——————— 135
Symbolic representation ..........cccocviiiini e —————————— 136
Picture representation ... ————— 137
Standard representation ... 138
HiBound - arithmetic function ............. 138
Hilndex - arithmetic fUNCiON ..........oo i s 138
Length - string fUNCLION .........eeeiie e am e e e 139
LoBound - arithmetic fuNCion ...........coo i 139
Log - arithmetic FUNCLION .........coiii s s en s nmnn e 140
Log2 - arithmetic fFUNCLION ... e 140
Log10 - arithmetic function ... ——————— 140
Lolndex - arithmetic funNction ... 140
NVL - null value fUNCLION ... s 141
Odd - arithmetic fUNCLION .........coo oo 141
RolesOf - general function ... ————— 142
Sin - arithmetic fuNCioN ...........oo oo 143
SizeOf - aggregate fUNCLION ... s e e 143
Sqrt - arithmetic fUNCLION ... e e e 143
Tan - arithmetic fFUNCLION ... s 144
TypeOf - general FUNCLION ... e e e e e e s ann e e e s 144
[WET-Ye | 1o TE's [=Y0T=Y = 1IN 111 4 T3 4 o o N 147
Value - arithmetic fUNCION ... 148
Value in - membership fuNCtion ... s 148
Value unique - uniqueness fuNCtion ... 149
BUilt-in ProCeaUres ... mn e e n s 149



16.1 == o 149

16.2 =Y 14 Lo Y 150
Annex A (normative) EXPRESS language syntax ........ccccccvmmiiiimsmsi s ssssss s 151
AA1 e (=] T 151
A11 LYY ATV o L 151
A1.2 L0 3 T T LT o F= o] 153
A13 Lexical @lemMEeNnts ... ————— 154
A1.4 =] 1T o1 154
A.1.5 Interpreted iIdentifiers ... e 154
A.2 L =T 0 0] F= L ] == 155
A3 Cross reference listing ... 159
Annex B (normative) Determination of the allowed entity instantiations ..........cccccoviiiiiniicniiiiinnines 166
B.1 Formal @approach ...t 166
B.2 Supertype and subtype constraint operators ... ——— 167
B.2.1 0 1 T 0 P 168
B.2.2 3 T 168
B.2.3 5 T [0 168
B.2.4 Precedence Of OPErators ........ccccccciiiiiccissmrrirsiissssssserr e s s s s s sssre e e s se s s ssmnn e e e e e sss s s mnnneennsnssnnnns 168
B.3 Interpreting the possible complex entity data types ........ccccccvrriiiii e 168
Annex C (normative) Instance limits imposed by the interface specification ..........ccccconiicniiiiicinnninnes 181
Annex D (normative) EXPRESS-G: A graphical subset of EXPRESS ..........ccccoiiimnininnnnnennnnnnns 185
D.1 Introduction and OVEIVIEW ... s e s 185
D.2 Definition SYMDOIS ......coo e nn e e annne 185
D.2.1 Symbol for simple data types .....cccceviccccciiiii e ———— 186
D.2.2 Symbols for constructed data types .......cccccciiiiccciiiciiiri s 187
D.2.3 Symbols for defined data types ........cccccecmiiiiiiiicccccrrrr e 188
D.2.4 Symbols for entity data types ... 188
D.2.5 Symbols for subtype constraints ..........cccccciiiiiiicccsiiir e ———— 188
D.2.6 Symbols for functions and procedures ..o ———————— 188
D.2.7 SYMDOIS FOr FUIES ... —————— 189
D.2.8 Symbols for SChemas ... ——————————— 189
D.3 Relationship SymbOIS ... ————— 189
D.4 Composition SYMDOIS ... ———————— 190
D.4.1 Page referencCes ... ————— 190
D.4.2 Inter-schema referenCes ... e 191
D.5 Entity level diagrams ... 191
D.5.1 o] L= 3 =T T 191
D.5.2 Cardinalities ......ccooccciiiiiri e 192
D.5.3 L0 0T L= 1 = 1] P 192
D.5.4 Constructed and defined data types .........cccciiniiiiiini e ———— 193
D.5.5 Entity data types ... —————— 193
D.5.6 Inter-schema referenCes ....... . 197
D.6 Schema level diagrams ... ———————— 198
D.7 Complete EXPRESS-G diagrams .........ccccciiiiimminnisismsis s s s sssssss s sssssss s 198
D.71 Complete entity level diagram ... ————— 199
D.7.2 Complete schema level diagram ..........cccccciiiiiiiiccccierirr s ssssr e e s s mnmen e e e eennn 200
Annex E (normative) Protocol implementation conformance statement (PICS) ..........cccccovirreernnnnees 201
E.A EXPRESS lanQUAQE PAISEI ......ccciiiiicccesceirreriissssssssssssesesssssssssssssssssssssssssnnsssssessassssssnsnssssssssssnnes 201
E.2 EXPRESS-G editing tool ... e 201
Annex F (normative) Information object registration ... 203
F.A1 Document identification ... ———— 203



F.2 Syntax identification ... ———————————— 203

Annex G (normative) Generating a single schema from multiple schemas ..........ccccoccciiniiiiiiiniiennnn, 204
G.1 Lo Y 11 4o ) N 204
G.2 Fundamental CoONCEPLES ...t e 204
G.3 LAV E= 34 T30 4 10T 4V 1] 4T RSN 206
G.31 V=T T o P T o 1S 206
G.3.2 Identifiers @s StriNGS .....cciiiiccccciiii e e e nan 206
G4 Stage 1: multi-schema to intermediate schema conversion ..........ccccoeccmiriiincccceceren s 207
G.41 0 oo L1 T oY o S 207
G.4.2 [ T 0 F= 1V o e o U] F= e TSN 207
G.4.3 Secondary POPUIAtION ... e 209
G4.4 1T 3T N 216
G4.5 Schema Names and VEISIiONS ... mnn e e e s 222
G.5.1 L Yo 11T o) N 223
G.5.2 INITAlISAtION ... e 223
G.5.3 Conversion of extensible constructed data types ..........ccovciimriinin . 223
G.5.4 Conversion of subtype constraints .........cccccociiiccciciriiic e 228
G.5.5 Conversion of abstract entity and generalized types .........cccoocirmriiicccccerre s 231
G.5.6 Conversion of attributes renamed in a redeclaration ..........cccccoreiiiniciincccecc s 233
Annex H (informative) Relationships .......cccccciiiiiiicccieiiri s s s s e e s 235
H.1 Relationships via attributes ............oo s 235
H.1.1 Simple relatioNShiP ... 236
H.1.2 Collective relationShip ... 238
H.1.3 Distributive relationship ... - 239
H.1.4 INVErse attribUte ... 240
H.2 Subtype/supertype relationships .........cccccceiiiiiiiiccisserrr s s ssne e e e ns 241
Annex J (informative) EXPRESS models for EXPRESS-G illustrative examples .......ccccccceeeccceeereennn. 242
J.1 Example single schema model ... 242
J.2 Relationship SAmMPIEr ... e s 243
J.3 Simple subtype/supertype tree ... e 244
J.4 Attribute redeclaration ... 244
J.5 Multi-schema MOodels ...........e e 245
Annex K (informative) Deprecated features of EXPRESS ...........ccccinniimininss s 248
Annex L (informative) Examples of the new EXPRESS constructs .........ccccccoiiviiccieemnnensssscccsseeeneennns 249
L1 Product management eXample ... 249
(=] o7 [T Yo = T o 17/ 251
L T = G 252
Figures Figure B.1 -- EXPRESS-G diagram of schema for example 1 on page 171 .......cccocvieriiiinnnnne 172
Figure B.2 -- EXPRESS-G diagram of schema for example 2 on page 174 .......c.cccvcminriemninniennnnsinnnns 174
Figure B.3 -- EXPRESS-G diagram of schema for example 3 on page 176 .........cccccceccermrrrircccsnmenennnnns 177

Figure D.1 -- Complete entity level diagram of the example in J.1 on page 242 (Page 1 of 2)186
Figure D.2 -- Complete entity level diagram of the example in J.1 on page 242 (Page 2 of

2)186 Figure D.3 -- Symbols for EXPRESS simple data types ......cccccccvveiccscerrmrnnssccssnncenennnns 186
Figure D.4 -- Symbol for EXPRESS generic entity data type .........cccccvviiminniii e 187
Figure D.5 -- Symbols for EXPRESS constructed data types ..........cccovviiminniimnnii s 187

-6-



Figure D.6 -- Abbreviated symbols for the EXPRESS constructed data types when used as the
representation of defined data types .........ooo e ————— 187

Figure D.7 -- Example of alternative methods for representing an enumeration data type 187 Figure

D.8 -- Symbols for EXPRESS extensible constructed data types ........ccccccoiiciiiiciiniiiicccinens 188
Figure D.9 -- Symbol for EXPRESS defined data type ........cccccccevmmmimiiiiscccceceren s sssese e ss s s 188
Figure D.10 -- Symbol for an EXPRESS entity data type .........cccoocmmmmiiiicccccecrrrnr e ssee e 188
Figure D.11 -- Symbol for an EXPRESS subtype constraint ...........cccccciiiicciimmnnnnnsnccsseeesee e e sssscssssesenes 188
Figure D.12 -- Symbol for @ schema ... 189
Figure D.13 -- Relationship line Styles ..o 189
Figure D.14 -- Partial entity level diagram illustrating relationship directions from the example in

J.20Nn page 243 (Page 1 Of 1) i iiicscccsecrree s s sssms e s e e e s s s sssssr e e e e s s s smmnnn e e e e e e e s mnmnn s 190
Figure D.15 -- Composition symbols: page references .........ccccccimriiiiccccsemrienninsssssssseeseeses s sssssssssssses s 190
Figure D.16 -- Composition symbols: inter-schema references .......cccccovccciirrmrrinsccccscceee s e 191
Figure D.17 -- Complete entity level diagram of the example in J.2 on page 243 (Page 1 of 1) .......... 192
Figure D.18 -- Extensible select data type diagram .........ccccccmiiiiiinn 193
Figure D.19 -- Symbol for denoting an ABSTRACT SUPERTYPE if the abstract con- straint is

defined within @a SUBTYPE CONSTRAINT ......ccoooiiimiiiir e s s s 195
Figure D.20 -- Symbol denoting an ABSTRACT ENTITY ... isrccsesrrs e s s s ssssses e s e e s s ssmnnn e 195
Figure D.21 -- Example of the TOTAL OVER coverage constraint ............cccccccmmrrissccsscernnennsssssssscenenns 196

Figure D.22 -- Complete entity level diagram of the inheritance graph from the example in J.3 on
Page 244 (Page 1 Of 1) ..o ———————— 196

Figure D.23 -- Complete entity level diagram of the example in J.4 on page 245 showing attribute
redeclarations in subtypes (Page 1 of 1) ...cccciiriiiiinii 197

Figure D.24 -- Complete entity level diagram of the top schema of example 1 on page 245
illustrating inter-schema references (Page 1 of 1) ..o e 197

Figure D.25 -- Complete schema level diagram of example 1 on page 245 (Page 1 of 1) . 198 Figure
D.26 -- Complete schema level diagram of example 2 on page 246 (Page 1 of 1) . 199

Tables Table 1 -- EXPRESS KeYWOrdS ........coccvimiiiieimiinisis s sssss s ssssss s s s sssnes 14
Table 2 -- EXPRESS reserved words which are operators ... 14
Table 3 -- EXPRESS reserved words which are constants ...........cccocvvminiiinssee e 15
Table 4 -- EXPRESS reserved words which are function names .........cccccccniiiiiincss e, 15
Table 5 -- EXPRESS reserved words which are procedure Nnames .........cccccceemiviiccscncemeessnsscssssssessessssnnnns 15
Table 6 - EXPRESS SYMDOIS ... scsssmns s s s ssssss e s s s s s ssmnnn s e e e se s smmnn e s e e e snns s nnmsnnennesnnnnn 16
Table 7 -- The use of data types ......ccccccvimiiiiin e ————— 36
Table 8 -- Supertype expression operator preCedencCe ...........ccccocciiiiiiiiiciismrrr s 59



Table 9 -- Scope and identifier defining IteMs ... —————— 79

Table 10 -- Operator PreCEAENCE .........oooiiiiieiirii i sssme e sa s s e smsse e e e s s e e s s mms e e e e e s sassnnmnne e s easnnnnn 93
Table 11 -- Pattern matching characters ..........ccocvii e —————_— 103
BLIE=1 o] (=30 17 1[0 I o ¢ Y- - o SRR 105
Table 13 -- AND OPErator ........ooeeieieememmmmeicnmeienememneememnmnmnnnnnnsnsnsnsnsnsnsnsnssssssssssssssssssssssssssssssssssnmnnnnnnnnnnnnnnnnnnns 105
JLIE=1 o] (=300 I JEER 0 1 2 e o =1 - 1 o SRR 105
JLIE=1 ¢ LT D (0 13 o o =T - T o1 106
Table 16 -- Intersection operator - operand and result types ... 108
Table 17 -- Union operator - operand and result types ... 110
Table 18 -- Difference operator - operand and result types ........ccccceiviccciremrinins s 110
Table 19 -- Subset and superset operators - operand types ......cccccccvvcccirecrrrrrinnnsccsssssrre e sseeeee e 111
Table 20 -- Example symbolic formatting effects ........ccccciiiciciiiir e 137
Table 21 -- Picture formatting characters ..........ccocviiiini s —————— 137
Table 22 -- Example picture formatting effects ... 137



		2026-06-09T07:47:53+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




