
bc Reference number
ISO/IEC 15291:199 (E)

INTERNATIONAL
STANDARD

ISO/IEC
15291

First edition
1999-04-15

Information technology — Programming
languages — Ada Semantic Interface
Specification (ASIS)

Technologies de l'information — Langages de programmation, leurs
environnements et interfaces de logiciel de système — Spécification
d'interface pour la sémantique AdaiTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



ISO/IEC 15291:1999(E)

ii

Contents

FOREWORD .....................................................................................................XIII

INTRODUCTION .............................................................................................. XIV

1 GENERAL.......................................................................................................1
1.1 Scope 1

1.1.1 Extent 1
1.1.2 Structure 2
1.1.3 Conformity with this International Standard 3

1.1.3.1 Implementation conformance requirements 3
1.1.3.2 Implementation conformance documentation 4
1.1.3.3 Implementation conformance categories 4
1.1.3.4 Application conformance categories 5

1.1.4 Implementation permissions 6
1.1.4.1 Traditional approach (permission 1) 6
1.1.4.2 Client / server approach (permission 2) 6
1.1.4.3 Distributed traditional approach (permission 3) 6
1.1.4.4 ASIS dynamic client approach (permission 4) 6

1.1.5 Classification of errors 8
1.2 Normative reference 9
1.3 Terms and definitions 9

2 ASIS TECHNICAL CONCEPTS....................................................................10
2.1 Ada compilation environment 10

2.1.1 Ada environment 10
2.1.2 ASIS notion of the Ada compilation environment 11
2.1.3 Illegal / inconsistent units in the compilation environment 12

2.2 ASIS queries 12
2.2.1 Structural queries 12
2.2.2 Semantic queries 12
2.2.3 General ASIS query processing 12

2.2.3.1 Elements and element kinds 12
2.2.3.2 Processing specific constructs 14
2.2.3.3 Element list processing 14
2.2.3.4 Operations that apply to all elements 15
2.2.3.5 Semantic references 16

2.3 ASIS package architecture 18
2.4 Application use 20

2.4.1 Establishing ASIS context 20
2.4.2 Required sequencing of calls 21
2.4.3 Notional ASIS application 21
2.4.4 Erroneous applications 24
2.4.5 Usage rules 24

2.4.5.1 General usage rules 24
2.4.5.2 Rules for processing queries for illegal/inconsistent context 25

©   ISO/IEC 1999

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 the publisher.

ISO/IEC Copyright Office • Case postale 56 • CH-1211 Genève 20 • Switzerland

Printed in Switzerland

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



© ISO/IEC ISO/IEC 15291:1999(E)

iii

3 PACKAGE ASIS ...........................................................................................27
3.1 type ASIS_Integer 28
3.2 type ASIS_Natural 28
3.3 type ASIS_Positive 28
3.4 type List_Index 28
3.5 type Context 28
3.6 type Element 29
3.7 type Element_List 30
3.8 subtypes of Element and Element_List 30
3.9 Element Kinds 31

3.9.1 type Element_Kinds 31
3.9.2 type Pragma_Kinds 32
3.9.3 type Defining_Name_Kinds 33
3.9.4 type Declaration_Kinds 33
3.9.5 type Trait_Kinds 35
3.9.6 type Declaration_Origins 36
3.9.7 type Mode_Kinds 36
3.9.8 type Subprogram_Default_Kinds 36
3.9.9 type Definition_Kinds 36
3.9.10 type Type_Kinds 37
3.9.11 type Formal_Type_Kinds 37
3.9.12 type Access_Type_Kinds 38
3.9.13 type Root_Type_Kinds 38
3.9.14 type Constraint_Kinds 39
3.9.15 type Discrete_Range_Kinds 39
3.9.16 type Association_Kinds 39
3.9.17 type Expression_Kinds 39
3.9.18 type Operator_Kinds 40
3.9.19 type Attribute_Kinds 41
3.9.20 type Statement_Kinds 42
3.9.21 type Path_Kinds 43
3.9.22 type Clause_Kinds 44
3.9.23 type Representation_Clause_Kinds 44

3.10 type Compilation_Unit 44
3.11 type Compilation_Unit_List 45
3.12 Unit Kinds 45

3.12.1 type Unit_Kinds 45
3.12.2 type Unit_Classes 47
3.12.3 type Unit_Origins 47
3.12.4 type Relation_Kinds 47

3.13 type Traverse_Control 49
3.14 type Program_Text 49

4 PACKAGE ASIS.ERRORS ...........................................................................51
4.1 type Error_Kinds 51

5 PACKAGE ASIS.EXCEPTIONS ...................................................................52

6 PACKAGE ASIS.IMPLEMENTATION ..........................................................53
6.1 function ASIS_Version 53
6.2 function ASIS_Implementor 53
6.3 function ASIS_Implementor_Version 53
6.4 function ASIS_Implementor_Information 53
6.5 function Is_Initialized 53
6.6 procedure Initialize 53
6.7 function Is_Finalized 54
6.8 procedure Finalize 54
6.9 function Status 54

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



ISO/IEC 15291:1999(E) © ISO/IEC

iv

6.10 function Diagnosis 54
6.11 procedure Set_Status 55

7 PACKAGE ASIS.IMPLEMENTATION.PERMISSIONS.................................56
7.1 function Is_Formal_Parameter_Named_Notation_Supported 56
7.2 function Default_In_Mode_Supported 56
7.3 function Generic_Actual_Part_Normalized 56
7.4 function Record_Component_Associations_Normalized 56
7.5 function Is_Prefix_Call_Supported 57
7.6 function Function_Call_Parameters_Normalized 57
7.7 function Call_Statement_Parameters_Normalized 57
7.8 function Discriminant_Associations_Normalized 57
7.9 function Is_Line_Number_Supported 58
7.10 function Is_Span_Column_Position_Supported 58
7.11 function Is_Commentary_Supported 58
7.12 function Attributes_Are_Supported 58
7.13 function Implicit_Components_Supported 58
7.14 function Object_Declarations_Normalized 58
7.15 function Predefined_Operations_Supported 59
7.16 function Inherited_Declarations_Supported 59
7.17 function Inherited_Subprograms_Supported 59
7.18 function Generic_Macro_Expansion_Supported 59

8 PACKAGE ASIS.ADA_ENVIRONMENTS ....................................................60
8.1 function Default_Name 60
8.2 function Default_Parameters 60
8.3 procedure Associate 60
8.4 procedure Open 61
8.5 procedure Close 61
8.6 procedure Dissociate 61
8.7 function Is_Equal 62
8.8 function Is_Identical 62
8.9 function Exists 63
8.10 function Is_Open 63
8.11 function Has_Associations 63
8.12 function Name 63
8.13 function Parameter 64
8.14 function Debug_Image 64

9 PACKAGE ASIS.ADA_ENVIRONMENTS.CONTAINERS............................65
9.1 type Container 65
9.2 type Container_List 65
9.3 function Defining_Containers 65
9.4 function Enclosing_Context 66
9.5 function Library_Unit_Declaration 66
9.6 function Compilation_Unit_Bodies 67
9.7 function Compilation_Units 67
9.8 function Is_Equal 67
9.9 function Is_Identical 68
9.10 function Name 68

10 PACKAGE ASIS.COMPILATION_UNITS.....................................................69
10.1 function Unit_Kind 69
10.2 function Unit_Class 69
10.3 function Unit_Origin 70
10.4 function Enclosing_Context 70

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



© ISO/IEC ISO/IEC 15291:1999(E)

v

10.5 function Enclosing_Container 70
10.6 function Library_Unit_Declaration 71
10.7 function Compilation_Unit_Body 71
10.8 function Library_Unit_Declarations 71
10.9 function Compilation_Unit_Bodies 72
10.10 function Compilation_Units 72
10.11 function Corresponding_Children 72
10.12 function Corresponding_Parent_Declaration 73
10.13 function Corresponding_Declaration 74
10.14 function Corresponding_Body 76
10.15 function Is_Nil 77
10.16 function Is_Nil 77
10.17 function Is_Equal 77
10.18 function Is_Identical 78
10.19 function Unit_Full_Name 78
10.20 function Unique_Name 78
10.21 function Exist 79
10.22 function Can_Be_Main_Program 79
10.23 function Is_Body_Required 79
10.24 function Text_Name 79
10.25 function Text_Form 80
10.26 function Object_Name 80
10.27 function Object_Form 80
10.28 function Compilation_Command_Line_Options 81
10.29 function Has_Attribute 81
10.30 function Attribute_Value_Delimiter 81
10.31 function Attribute_Values 81
10.32 function Subunits 82
10.33 function Corresponding_Subunit_Parent_Body 82
10.34 function Debug_Image 83

11 PACKAGE ASIS.COMPILATION_UNITS.TIMES.........................................84
11.1 type Time 84
11.2 function Time_Of_Last_Update 84
11.3 function Compilation_CPU_Duration 84
11.4 function Attribute_Time 85

12 PACKAGE ASIS.COMPILATION_UNITS.RELATIONS ...............................86
12.1 type Relationship 86
12.2 constant Nil_Relationship 88
12.3 function Semantic_Dependence_Order 88
12.4 function Elaboration_Order 89

13 PACKAGE ASIS.ELEMENTS.......................................................................91
13.1 function Unit_Declaration 91
13.2 function Enclosing_Compilation_Unit 91
13.3 function Context_Clause_Elements 92
13.4 function Configuration_Pragmas 92
13.5 function Compilation_Pragmas 93
13.6 function Element_Kind 94
13.7 function Pragma_Kind 94
13.8 function Defining_Name_Kind 95
13.9 function Declaration_Kind 95
13.10 function Trait_Kind 95
13.11 function Declaration_Origin 96
13.12 function Mode_Kind 96

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



ISO/IEC 15291:1999(E) © ISO/IEC

vi

13.13 function Default_Kind 96
13.14 function Definition_Kind 97
13.15 function Type_Kind 97
13.16 function Formal_Type_Kind 97
13.17 function Access_Type_Kind 97
13.18 function Root_Type_Kind 98
13.19 function Constraint_Kind 98
13.20 function Discrete_Range_Kind 98
13.21 function Expression_Kind 99
13.22 function Operator_Kind 99
13.23 function Attribute_Kind 99
13.24 function Association_Kind 99
13.25 function Statement_Kind 100
13.26 function Path_Kind 100
13.27 function Clause_Kind 100
13.28 function Representation_Clause_Kind 100
13.29 function Is_Nil 101
13.30 function Is_Nil 101
13.31 function Is_Equal 101
13.32 function Is_Identical 101
13.33 function Is_Part_Of_Implicit 102
13.34 function Is_Part_Of_Inherited 103
13.35 function Is_Part_Of_Instance 103
13.36 function Enclosing_Element 103
13.37 function Pragmas 105
13.38 function Corresponding_Pragmas 106
13.39 function Pragma_Name_Image 106
13.40 function Pragma_Argument_Associations 106
13.41 function Debug_Image 107
13.42 function Hash 107

14 PACKAGE ASIS.ITERATOR ......................................................................108
14.1 procedure Traverse_Element 108

15 PACKAGE ASIS.DECLARATIONS ............................................................110
15.1 function Names 110
15.2 function Defining_Name_Image 111
15.3 function Position_Number_Image 111
15.4 function Representation_Value_Image 112
15.5 function Defining_Prefix 112
15.6 function Defining_Selector 112
15.7 function Discriminant_Part 113
15.8 function Type_Declaration_View 113
15.9 function Object_Declaration_View 114
15.10 function Initialization_Expression 115
15.11 function Corresponding_Constant_Declaration 115
15.12 function Declaration_Subtype_Mark 116
15.13 function Corresponding_Type_Declaration 117
15.14 function Corresponding_First_Subtype 117
15.15 function Corresponding_Last_Constraint 118
15.16 function Corresponding_Last_Subtype 118
15.17 function Corresponding_Representation_Clauses 119
15.18 function Specification_Subtype_Definition 119
15.19 function Parameter_Profile 120
15.20 function Result_Profile 120
15.21 function Body_Declarative_Items 121

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



© ISO/IEC ISO/IEC 15291:1999(E)

vii

15.22 function Body_Statements 121
15.23 function Body_Exception_Handlers 122
15.24 function Body_Block_Statement 122
15.25 function Is_Name_Repeated 123
15.26 function Corresponding_Declaration 123
15.27 function Corresponding_Body 125
15.28 function Corresponding_Subprogram_Derivation 127
15.29 function Corresponding_Type 127
15.30 function Corresponding_Equality_Operator 128
15.31 function Visible_Part_Declarative_Items 128
15.32 function Is_Private_Present 129
15.33 function Private_Part_Declarative_Items 129
15.34 function Renamed_Entity 130
15.35 function Corresponding_Base_Entity 130
15.36 function Protected_Operation_Items 131
15.37 function Entry_Family_Definition 132
15.38 function Entry_Index_Specification 133
15.39 function Entry_Barrier 133
15.40 function Corresponding_Subunit 133
15.41 function Is_Subunit 134
15.42 function Corresponding_Body_Stub 134
15.43 function Generic_Formal_Part 135
15.44 function Generic_Unit_Name 137
15.45 function Generic_Actual_Part 137
15.46 function Formal_Subprogram_Default 138
15.47 function Corresponding_Generic_Element 139
15.48 function Is_Dispatching_Operation 139

16 PACKAGE ASIS.DEFINITIONS..................................................................140
16.1 function Corresponding_Type_Operators 140
16.2 function Parent_Subtype_Indication 141
16.3 function Record_Definition 141
16.4 function Implicit_Inherited_Declarations 141
16.5 function Implicit_Inherited_Subprograms 142
16.6 function Corresponding_Parent_Subtype 143
16.7 function Corresponding_Root_Type 143
16.8 function Corresponding_Type_Structure 144
16.9 function Enumeration_Literal_Declarations 144
16.10 function Integer_Constraint 145
16.11 function Mod_Static_Expression 145
16.12 function Digits_Expression 145
16.13 function Delta_Expression 146
16.14 function Real_Range_Constraint 146
16.15 function Index_Subtype_Definitions 147
16.16 function Discrete_Subtype_Definitions 147
16.17 function Array_Component_Definition 147
16.18 function Access_To_Object_Definition 148
16.19 function Access_To_Subprogram_Parameter_Profile 148
16.20 function Access_To_Function_Result_Profile 149
16.21 function Subtype_Mark 149
16.22 function Subtype_Constraint 150
16.23 function Lower_Bound 150
16.24 function Upper_Bound 151
16.25 function Range_Attribute 151
16.26 function Discrete_Ranges 152

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



ISO/IEC 15291:1999(E) © ISO/IEC

viii

16.27 function Discriminant_Associations 152
16.28 function Component_Subtype_Indication 153
16.29 function Discriminants 154
16.30 function Record_Components 154
16.31 function Implicit_Components 155
16.32 function Discriminant_Direct_Name 155
16.33 function Variants 156
16.34 function Variant_Choices 156
16.35 function Ancestor_Subtype_Indication 157
16.36 function Visible_Part_Items 157
16.37 function Private_Part_Items 157
16.38 function Is_Private_Present 158

17 PACKAGE ASIS.EXPRESSIONS...............................................................159
17.1 function Corresponding_Expression_Type 159
17.2 function Value_Image 160
17.3 function Name_Image 160
17.4 function References 161
17.5 function Is_Referenced 161
17.6 function Corresponding_Name_Definition 162
17.7 function Corresponding_Name_Definition_List 164
17.8 function Corresponding_Name_Declaration 164
17.9 function Prefix 165
17.10 function Index_Expressions 165
17.11 function Slice_Range 166
17.12 function Selector 166
17.13 function Attribute_Designator_Identifier 166
17.14 function Attribute_Designator_Expressions 167
17.15 function Record_Component_Associations 167
17.16 function Extension_Aggregate_Expression 168
17.17 function Array_Component_Associations 168
17.18 function Array_Component_Choices 169
17.19 function Record_Component_Choices 169
17.20 function Component_Expression 170
17.21 function Formal_Parameter 170
17.22 function Actual_Parameter 171
17.23 function Discriminant_Selector_Names 172
17.24 function Discriminant_Expression 173
17.25 function Is_Normalized 173
17.26 function Is_Defaulted_Association 174
17.27 function Expression_Parenthesized 174
17.28 function Is_Prefix_Call 175
17.29 function Corresponding_Called_Function 175
17.30 function Function_Call_Parameters 176
17.31 function Short_Circuit_Operation_Left_Expression 177
17.32 function Short_Circuit_Operation_Right_Expression 177
17.33 function Membership_Test_Expression 177
17.34 function Membership_Test_Range 178
17.35 function Membership_Test_Subtype_Mark 178
17.36 function Converted_Or_Qualified_Subtype_Mark 178
17.37 function Converted_Or_Qualified_Expression 179
17.38 function Allocator_Subtype_Indication 179
17.39 function Allocator_Qualified_Expression 179

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



© ISO/IEC ISO/IEC 15291:1999(E)

ix

18 PACKAGE ASIS.STATEMENTS ................................................................181
18.1 function Label_Names 181
18.2 function Assignment_Variable_Name 181
18.3 function Assignment_Expression 181
18.4 function Statement_Paths 182
18.5 function Condition_Expression 182
18.6 function Sequence_Of_Statements 182
18.7 function Case_Expression 183
18.8 function Case_Statement_Alternative_Choices 183
18.9 function Statement_Identifier 183
18.10 function Is_Name_Repeated 184
18.11 function While_Condition 184
18.12 function For_Loop_Parameter_Specification 184
18.13 function Loop_Statements 185
18.14 function Is_Declare_Block 185
18.15 function Block_Declarative_Items 185
18.16 function Block_Statements 186
18.17 function Block_Exception_Handlers 186
18.18 function Exit_Loop_Name 186
18.19 function Exit_Condition 187
18.20 function Corresponding_Loop_Exited 187
18.21 function Return_Expression 187
18.22 function Goto_Label 188
18.23 function Corresponding_Destination_Statement 188
18.24 function Called_Name 188
18.25 function Corresponding_Called_Entity 189
18.26 function Call_Statement_Parameters 190
18.27 function Accept_Entry_Index 191
18.28 function Accept_Entry_Direct_Name 191
18.29 function Accept_Parameters 191
18.30 function Accept_Body_Statements 192
18.31 function Accept_Body_Exception_Handlers 192
18.32 function Corresponding_Entry 192
18.33 function Requeue_Entry_Name 193
18.34 function Delay_Expression 193
18.35 function Guard 193
18.36 function Aborted_Tasks 194
18.37 function Choice_Parameter_Specification 194
18.38 function Exception_Choices 194
18.39 function Handler_Statements 195
18.40 function Raised_Exception 195
18.41 function Qualified_Expression 195
18.42 function Is_Dispatching_Call 196
18.43 function Is_Call_On_Dispatching_Operation 196

19 PACKAGE ASIS.CLAUSES .......................................................................197
19.1 function Clause_Names 197
19.2 function Representation_Clause_Name 197
19.3 function Representation_Clause_Expression 198
19.4 function Mod_Clause_Expression 198
19.5 function Component_Clauses 198
19.6 function Component_Clause_Position 199
19.7 function Component_Clause_Range 199

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



ISO/IEC 15291:1999(E) © ISO/IEC

x

20 PACKAGE ASIS.TEXT ...............................................................................200
20.1 type Line 200
20.2 type Line_Number 200
20.3 type Line_Number_Positive 201
20.4 type Line_List 201
20.5 type Character_Position 201
20.6 type Character_Position_Positive 201
20.7 type Span 201
20.8 function First_Line_Number 202
20.9 function Last_Line_Number 202
20.10 function Element_Span 202
20.11 function Compilation_Unit_Span 203
20.12 function Compilation_Span 203
20.13 function Is_Nil 203
20.14 function Is_Nil 203
20.15 function Is_Nil 204
20.16 function Is_Equal 204
20.17 function Is_Identical 204
20.18 function Length 204
20.19 function Lines 204
20.20 function Lines 205
20.21 function Lines 206
20.22 function Delimiter_Image 206
20.23 function Element_Image 206
20.24 function Line_Image 207
20.25 function Non_Comment_Image 207
20.26 function Comment_Image 207
20.27 function Is_Text_Available 208
20.28 function Debug_Image 208

21 PACKAGE ASIS.IDS ..................................................................................209
21.1 type Id 209
21.2 function Hash 209
21.3 function "<" 209
21.4 function ">" 209
21.5 function Is_Nil 210
21.6 function Is_Equal 210
21.7 function Create_Id 210
21.8 function Create_Element 210
21.9 function Debug_Image 211

22 PACKAGE ASIS.DATA_DECOMPOSITION (OPTIONAL).........................212
22.1 type Record_Component 214
22.2 type Record_Component_List 214
22.3 type Array_Component 215
22.4 type Array_Component_List 215
22.5 type Dimension_Indexes 215
22.6 type Array_Component_Iterator 216
22.7 type Portable_Data 216
22.8 type Type_Model_Kinds 218
22.9 function Type_Model_Kind 218
22.10 function Is_Nil 218
22.11 function Is_Equal 218
22.12 function Is_Identical 219
22.13 function Is_Array 219

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



© ISO/IEC ISO/IEC 15291:1999(E)

xi

22.14 function Is_Record 219
22.15 function Done 220
22.16 procedure Next 220
22.17 procedure Reset 220
22.18 function Array_Index 220
22.19 function Array_Indexes 220
22.20 function Discriminant_Components 221
22.21 function Record_Components 221
22.22 function Record_Components 222
22.23 function Array_Components 223
22.24 function Array_Iterator 223
22.25 function Component_Data_Stream 224
22.26 function Component_Declaration 224
22.27 function Component_Indication 225
22.28 function All_Named_Components 225
22.29 function Array_Length 225
22.30 function Array_Length 226
22.31 function Size 226
22.32 function Size 226
22.33 function Position 227
22.34 function First_Bit 227
22.35 function Last_Bit 228
22.36 function Portable_Constrained_Subtype 228
22.37 function Construct_Artificial_Data_Stream 229

23 PACKAGE ASIS.DATA_DECOMPOSITION.PORTABLE_TRANSFER ....231
23.1 generic package Portable_Constrained_Subtype 231
23.2 generic package Portable_Unconstrained_Record_Type 231
23.3 generic package Portable_Array_Type_1 232
23.4 generic package Portable_Array_Type_2 232
23.5 generic package Portable_Array_Type_3 232

ANNEXES

A  GLOSSARY .................................................................................................234

B  ASIS APPLICATION EXAMPLES ...............................................................237
B.1 Use to traverse compilation unit 237
B.2 Use to build call tree 240

C  MISCELLANEOUS ASIS  I/O AND IDL APPROACHES.............................244
C.1 package Portable_Data_Io 244
C.2 package Asis.Ids.Id_Io 247
C.3 Implementation approach for IDL 250

C.3.1 ASIS API server 250
C.3.2 ASIS API client tool 251
C.3.3 Approach to implement the Traverse_Element generic 251
C.3.4 IDL to implement the Traverse_Element generic 252
C.3.5 Ada code output by the IDL compiler 253

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



ISO/IEC 15291:1999(E) © ISO/IEC

xii

 D  RATIONALE ...............................................................................................254
D.1 Benefits of code analysis 254

D.1.1 Definition 254
D.1.2 Applicability 254
D.1.3 Motivation 255

D.2 Technology for code analysis 255
D.2.1 Code parsers 255
D.2.2 DIANA 256
D.2.3 LRM-interface 257
D.2.4 ASIS 257
D.2.5 Benefits of ASIS standard 259

D.3 Design considerations for ASIS 259
D.3.1 Design goals 259
D.3.2 Major changes from ASIS for ISO 8652:1987 261
D.3.3 Essence of Ada and ASIS 261

D.4 Major issues regarding ASIS 262
D.4.1 Ada environment and compilation units 262
D.4.2 ASIS context and inconsistency 262
D.4.3 Implicit declarations 264
D.4.4 Abstract "=" for private types 264
D.4.5 Usage names and expressions 265
D.4.6 Select alternative 265
D.4.7 Attribute definition clauses 265
D.4.8 Configuration pragmas 265
D.4.9 Queries with additional context parameter 266
D.4.10 Ids 266
D.4.11 Data decomposition 266

D.5 Conclusion 267
D.6 Acronyms 268

BIBLIOGRAPHY ..............................................................................................269

INDEX...............................................................................................................270

Figures

Figure 1 ASIS implementation permissions 7
Figure 2 ASIS as interface to Ada compilation environment 10
Figure 3 Application interface to ASIS Context 11
Figure 4 Syntactic tree representation of an Ada object declaration 13
Figure 5 Operations on elements 15
Figure 6 Semantic reference using corresponding queries 17
Figure 7 ASIS package architecture 18
Figure C.1 Generation of client/server ASIS artifacts 250

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 15291:1999
https://standards.iteh.ai/catalog/standards/sist/a0040103-fb47-4475-9899-

77f5ef6b61f4/iso-iec-15291-1999



© ISO/IEC ISO/IEC 15291:1999(E)

xiii

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical committee are
circulated to national bodies for voting. Publication as an International Standard requires approval
by at least 75% of the national bodies casting a vote.

International Standard ISO/IEC 15291 was prepared by Joint Technical Committee ISO/IEC
JTC 1, Information technology, Subcommittee 22, Programming languages, their environments
and system software interfaces.

Annexes A, B, C, and D of this International Standard are for information only.
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Introduction

The Ada Semantic Interface Specification (ASIS) is an interface between an Ada environment (as
defined by ISO/IEC 8652:1995) and any tool requiring information from it. An Ada environment
includes valuable semantic and syntactic information. ASIS is an open and published callable
interface which gives CASE tool and application developers access to this information. ASIS has
been designed to be independent of underlying Ada environment implementations, thus
supporting portability of software engineering tools while relieving tool developers from needing to
understand the complexities of an Ada environment’s proprietary internal representation.

Examples of tools that benefit from the ASIS interface include: automated code monitors,
browsers, call tree tools, code reformators, coding standards compliance tools, correctness
verifiers, debuggers, dependency tree analysis tools, design tools, document generators, metrics
tools, quality assessment tools, reverse engineering tools, re-engineering tools, style checkers,
test tools, timing estimators, and translators.

The word “may” as used in this International Standard consistently means “is allowed to” (or “are
allowed to”). It is used only to express permission, as in the commonly occurring phrase “an
implementation may”; other words (such as “can,” “could” or “might”) are used to express ability,
possibility, capacity, or consequentiality.

The ASIS interface consists of a set of types, subtypes, and subprograms which provide a
capability to query the Ada compilation environment for syntactic and semantic information.
Package Asis is the root of the ASIS interface. It contains common types used throughout the
ASIS interface. Important common abstractions include Context, Element, and Compilation_Unit.
Type Context helps identify the compilation units considered to be analyzable as part of the Ada
compilation environment. Type Element is an abstraction of entities within a logical Ada syntax
tree. Type Compilation_Unit is an abstraction for Ada compilation units. In addition, there are two
sets of enumeration types called Element Kinds and Unit Kinds. Element Kinds are a set of
enumeration types providing a mapping to the Ada syntax. Unit Kinds are a set of enumeration
types describing the various kinds of compilation units.

All ASIS subprogram interfaces are provided using child packages. Some child packages also
contain type and subtype interfaces local to the child package.

The child package Asis.Implementation provides queries to initialize, finalize, and query the error
status of the ASIS implementation. The child package Asis.Ada_Environments encapsulates a set
of queries that map physical Ada compilation and program execution environments to logical ASIS
environments.

The child package Asis.Compilation_Units defines queries that deal with compilation units and
serves as the gateway between Compilation_Units, Elements, and Ada_Environments. The child
package Asis.Compilation_Units.Times encapsulates the time related functions used within ASIS.
The child package Asis.Compilation_Units.Relations encapsulates semantic relationship concepts
used in ASIS.

The child package Asis.Elements defines general Element queries and queries for pragmas. It
provides information on the element kinds for further semantic analysis.

The child package Asis.Iterator provides a mechanism to perform an iterative traversal of a logical
syntax tree. During the syntax tree traversal, ASIS can analyze the various elements contained
within the syntax tree. ASIS can provide the application additional processing via generic
procedures, which are instantiated by the application. These additional processing queries
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decompose as ASIS elements from the logical Ada semantic tree. Queries are provided in the
child packages: Clauses, Declarations, Definitions, Expressions, and Statements.
• child package Asis.Clauses - Defines queries dealing with context clauses and representation

clauses.

• child package Asis.Declarations - Defines queries dealing with Ada declarations.

• child package Asis.Definitions - Defines queries dealing with the definition portion of Ada
object, type, and subtype declarations.

• child package Asis.Expressions - Defines all queries dealing with Ada expressions.

• child package Asis.Statements - Defines queries dealing with Ada statements.

The child package Asis.Text encapsulates a set of operations to access the text of ASIS
elements. It defines the operations for obtaining compilation text spans, lines, and images of
elements.

The child package Asis.Ids provides a mechanism to efficiently reference ASIS elements in a
persistent manner.

To support portability amongst a variety of implementors’ compilation environments, certain types
and constants have been identified as implementation-defined.

The child package Asis.Errors defines the kinds of errors. The exceptions that can be raised
across the ASIS interface are defined in the child package Asis.Exceptions.

The interface supports one optional child package and its single child package:
• child package Asis.Data_Decomposition - The interface also includes an optional capability to

decompose data values using the ASIS type information and portable data stream,
representing a data value of that type.
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