


Contents

Chapter1.HistoricalPerspective1

1.1Introduction1

1.2OriginofTerms1

1.3EarlyCODASYLWork2

1.4MoreRecentCODASYLWork5

1.5CurrentEvents5

Chapter2.ComponentsofaDBMS7

2.1Introduction7

2.2ConceptofaSchema7

2.2.1ConceptofaDataBase8

2.3SchemaDataDescriptionLanguage,SchemaDDL8

2.4ConceptofaSub-schema9

2.4.1Sub-schemaDataDescriptionLanguage,Sub-schemaDDL9

2.5DataManipulationLanguage,DML10

2.5.1ImplementationApproachestoDML11

2.5.2MultipleHostLanguages11

2.6DataBaseControlSystem12

2.6.1ExecutionTimeOverview13

2.7DeviceMediaControlLanguage,DMCL13

Chapter3.BasicStructuringConcepts14

3.1RecordType14

3.2RecordTypeforScientificProgrammers14

3.2.1GroupItems15

3.2.2TableHandling16

3.2.3Qualification17

3.2.4Summary18

3.3ComparisonofIntra-recordandInter-recordStructuring18



3.4SetTypes19
3.4.1Sets(SetOccurences)21

3.5RoleoftheSetType21
3.6BuildingStructuresUsingtheSetType22

Chapter4.MappingRecordTypestoStorage25
4.1Overview25
4.2DataBaseKey25
4.3LocationMode26

4.3.1NoteonSyntaxFormalism27
4.3.2DataBaseIdentifiersandDataBaseNames28

4.4DiscussionofLocationModes29
4.5LocationModeofCALC29

4.5.1DuplicateKeyValues30
4.5.2Collisions(Synonyms)31
4.5.3AlternativeAlgorithms31
4.5.4ChoiceofKeys31

4.6LocationModeofDIRECT32
4.6.1RoleofDataBaseKeyItems32
4.6.2WaysofUsingLocationModeDIRECT33
4.6.3RetrievalWhenLocationModeDIRECT34

4.7LocationModeVIASET35
4.7.1RetrievalwithLocationModeVIASET36

4.8Realms(Areas)37
4.8.1RecordTypetoRealmAssignment38
4.8.2TemporaryRealms39

4.9Summary40
4.9.1WorkedExamples40

Chapter5.MappingaSetTypetoStorage42
5.1Recapitulation42
5.2MappingConsideration43
5.3SetMode43
5.4ChainRepresentationofaSetType44
5.5ChainLinkedtoNext44

5.5.1ProblemswithChainLinkedtoNext45
5.5.2WhentouseChainLinkedtoNext46

5.6ChainLinkedtoNextandPrior46
5.6.1EffectofSingleandMulti-memberSetTypes47
5.6.2DisadvantageofChainLinkedtoNextandPrior47

5.7ChainsLinkedtoOwner48
5.8PointerArrays49

5.8.1ImplementationofPointerArrays51
5.9DDLCRemovalofSetModeOption51
5.10SetModeSyntax52

5.10.1ExamplesofSetDeclarations53



Chapter6.SetOrderandSearchKeys56
6.1Recapitulation56
6.2SetOrder56

6.2.1ReasonforSetOrder56
6.2.2DataAdministratororProgrammerDecision57

6.3SortedSets57
6.3.1SingleMemberSortedSetType57
6.3.2IndexedSetTypes59
6.3.3Multi-memberSortedSetTypes59

6.4ChronologicalSetTypes63
6.4.1StacksandQueues63
6.4.2InsertionNextandPrior65
6.4.3Multi-memberChronologicalSetTypes67

6.5SetOrderImmaterial67
6.6PermanentandTemporarySetOrders67
6.7SyntaxforSetOrder68
6.8ExamplesofSetOrder69
6.9UseofSetOrders72
6.10SearchKeys73

6.10.1Syntax74
6.10.2ExampleofSearchKey75
6.10.3ProposedExtensionstotheSearchKeyConcept76

Chapter7.StorageClassandRemovalClass77
7.1Background77
7.2StorageClass77

7.2.1DisconnectedRecords79
7.2.2DoubleConnection79

7.3RemovalClass80
7.4ImplementationConsiderations80
7.5SyntaxforStorageClassandRemovalClass81
7.6Examples81

Chapter8.SetSelectionOptions82
8.1Recapitulation82
8.2SetSelectionCriterion82
8.3SetSelectionBasedonCurrency83
8.4SetSelectionBasedonLocationModeCALC83
8.5SetSelectionBasedonaDataBaseKeyItem84
8.6HierarchicalSetSelection85
8.7Syntax87
8.8UseofAlternativeSetSelectionCriterion88
8.9ImportantSetSelectionOptions88

Chapter9.Intra-recordTypeStructures92
9.1Introduction92
9.2History92



9.3RoleoftheIntra-recordStructure93
9.4ItemTypes93
9.5RepeatingGroups(orAggregate)95
9.6Pictures95
9.7SourceItems96
9.8ItemValidation97
9.9DataItemSub-entry98
9.10Examples100

Chapter10.OtherDataAdministratorFacilities102
10.1Introduction102
10.2ClassificationofCapabilities102
10.3DataBaseProcedures103
10.4ONClause103
10.5ProcedurallyDefinedMappingtoStorage104
10.6ItemLevelDataBaseProcedures105

10.6.1CHECKClause105
10.6.2RESULTItems106
10.6.3ENCODING/DECODINGClause107

Chapter11.SchemaDDLSyntax108
11.1Introduction108
11.2MainVertebraeinaSyntaxSkeleton108
11.3SchemaEntry109
11.4RealmEntry109
11.5RecordEntry109
11.6SetEntry110
11.7Summary112

Chapter12.Sub-schemaConcepts113
12.1Introduction113
12.2RelationshiptoHostLanguage113
12.3DefinitionofaSub-schema114
12.4RecordAreas(UserWorkingArea)114
12.5Renaming115
12.6SchematoSub-schemaConversion116

12.6.1RecordLevelConversion116
12.6.2GrouporAggregateLevelConversion117
12.6.3ItemLevelConversion118
12.6.4SummaryofSchematoSub-schemaConversion120

12.7ModificationofSetSelection120
12.8COBOLSub-schemaDDLSyntax120
12.9GlobalSyntax121
12.10TitleDivision121
12.11MappingDivision―AliasSection122



12.12StructureDivision122
12.12.1RealmSection122
12.12.2RecordSection123
12.12.3SetSection124

12.13COBOLSub-schemaDDLTranslation125

Chapter13.DataManipulationLanguageConcepts126
13.1Introduction126
13.2HostLanguageInterface126
13.3BindingtoaSub-schema127
13.4ApplicationProgramsandTheirRun-units128
13.5DataBaseRegisters129
13.6CurrencyIndicators130
13.7DMLPhilosophy132
13.8DMLStatements132

13.8.1READYStatement133
13.8.2FINISHStatement134
13.8.3FINDStatement134
13.8.4STOREStatement134
13.8.5GETStatement134
13.8.6ERASEStatement134
13.8.7MODIFYStatement134
13.8.8CONNECTandDISCONNECTStatements135
13.8.9ORDERStatement135
13.8.10ACCEPTStatement135
13.8.11IFStatement135
13.8.12USEStatement135
13.8.13KEEP,FREEandREMONITORStatements135

13.9Conclusions136

Chapter14.READYandFINISH137
14.1Introduction137
14.2READYStatementSyntax137

14.2.1UsageModes138
14.2.2ExclusiveProcessing139
14.2.3ProtectedProcessing139
14.2.4UnrestrictedProcessing140
14.2.5OverallViewofUsageModes140
14.2.6ReadyingSeveralRealms142
14.2.7PossibilityofDeadlock143
14.2.8PossibleDataBaseExceptionConditions144

14.3FINISHStatement144
14.4SyntaxErrorsinREADYandFINISH145

ChapterIS.FINDandGETStatements146
15.1IntroductiontoFINDStatement146



15.2GeneralFormatofaFIND146

15.3CategoriesofFIND147
15.4OutoftheBlueFIND147

15.4.1FindingaCalcRecord147
15.4.2FINDWithinaSet149
15.4.3FindingFIRSTandLASTinRealm150

15.5RelativeFIND151
15.5.1FINDUsingSetTypeRelationship151
15.5.2FINDDUPLICATE153
15.5.3FINDOWNER154

15.5.4FINDWITHINSET155
15.5.5FINDDUPLICATEinSet156
15.5.6FINDNEXTorPRIORinRealm157

15.6RepeatedFIND158
15.6.1FINDBasedonCurrencyIndicators158
15.6.2FINDBasedonDataBaseKey159

15.7DateBaseExceptionCondition160
15.8IntroductiontoGETStatement161

15.8.1GETStatement161

15.8.2SimpleGET162
15.8.3GETRecord-name163
15.8.4GETItems163

15.8.5DataBaseExceptionConditions163
15.9RelationBetweenFINDandGET164

Chapter16.DMLUpdatingStatements165

16.1Introduction165
16.2MODIFYStatement165

16.2.1PossibleComplicationsinaMODIFY167

16.2.2DataBaseExceptionConditions168
16.3ERASEStatement168

16.3.1SimpleERASE169

16.3.2ERASEALL169
16.3.3ERASEPERMANENT169

16.3.4ERASESELECTIVE170
16.3.5DataBaseExceptionConditions170

16.4STOREStatement170
16.4.1EffectofWITHINClauseonSTORE171
16.4.2EffectofLOCATIONMODE171
16.4.3EffectofSetTypeandStorageClassDeclarations172

16.4.4EffectofSetSelection172

16.4.5EffectofSetOrder172
16.4.6EffectofSearchKey173
16.4.7EffectofSetMode174

16.4.8DataBaseExceptionConditions174



16.5CONNECTStatement175
16.5.1DataBaseExceptionConditions175

16.6DISCONNECTStatement176
16.6.1DataBaseExceptionConditions176

Chapter17.OtherDMLStatements178
17.1Introduction178
17.2ConcurrencyControl178

17.2.1KEEPStatement179
17.2.2FREEStatement180
17.2.3REMONITORStatement180
17.2.4SummaryofConcurrentProcessingStatements181

17.3SetLevelStatement181
17.4MovingfromSystemLocation183

17.4.1ACCEPTCURRENCY183
17.4.2ACCEPTREALM-NAME183

17.5DataBaseConditions184
17.5.1TenancyConditions184
17.5.2MemberConditions185
17.5.3NullityConditions185
17.5.4OtherUsefulConditions186

17.6ExceptionConditionChecking186

Chapter18.PrivacySystem188
18.1Introduction188
18.2ComponentsofaPrivacySub-system188
18.3DBTGIdeasonPrivacy189

18.3.1SchemaDennedLocks189
18.3.2Sub-schemaDefinedLocks190
18.3.3ProgramDefinedKeys192

18.4FormsofLocksandKeys195
18.4.1LiteralLockForms196
18.4.2VariableLockForms196
18.4.3ProcedurePrivacyLocks197

18.5ReviewofCODASYLApproach198
18.5.1PrivacyandPrivilege199
18.5.2WhomdoesPrivacyControl?200
18.5.3InterwovenPrivacyLockDeclarations200
18.5.4PrivacyLockforCOPY201

18.6FreshApproachtoPrivacy201
18.6.1PrivilegeControlUtility202
18.6.2DataPrivacyLanguage202
18.6.3ProgrammerPrivilegeLanguage204

Chapter19.DeviceMediaControlLanguage207
19.1Introduction207



19.2RelationshipofDSDLtoSchemaDDL208
19.3DSDLFacilities209

19.3.1RealmLevelFacilities209
19.3.2RecordLevelFacilities210
19.3.3SetTypeLevelFacilities211

19.4WaysofProvidingDSDLFacilities211

Chapter20.Restructuring213
20.1DBTGThoughtsonRestructuring213
20.2DDLCThoughtsonRestructuring214
20.3RestructuringandReorganization214
20.4SpecifyingSchemaandDSDLRestructuring215

20.4.1SpecifyingRe-organization216
20.5PerformingtheRestructuring216

20.5.1EffectofRestructuring216
20.6SchemaRestructuring216

20.6.1AdditiveRestructuring216
20.6.2SubtractiveRestructuring217
20.6.3Modification^Restructuring218

20.7Conclusions220

Chapter21.TheTOTALApproach221
21.1MajorComponents221
21.2ImplementationofDML221
21.3BasicStructuringConcepts222

21.3.1Inter-recordTypeStructures222
21.3.2Intra-recordTypeStructures224

21.4MappingRecordTypestoStorage224
21.5MappingofSetTypetoStorage225
21.6SetOrder226
21.7SearchKeys226
21.8StorageClassandRemovalClass226
21.9SetSelection227
21.10Sub-schema228
21.11DataManipulationLanguageConcepts228
21.12DMLStatements229
21.13DMLStatementsValidforOwnersandMembers229

21.13.1SINON,READYandFINISH229
21.13.2Multi-purposeREAD230
21.13.3BooleanFIND233

21.14OwnerRecordTypeDMLStatements234
21.14.1RetrievalStatements234
21.14.2UpdateStatements235

21.15MemberRecordTypeDMLStatements235
21.15.1MemberRetrievalStatements235
21.15.2MemberUpdatingStatements236



21.16SummaryofTOTAL237

Chapter22.TheIMSApproach239

22.1MajorComponents239

22.2ImplementationofDML239

22.3BasicStructuringConcepts240

22.3.1Intra-recordTypeStructuringConcepts241

22.3.2SetTypes242

22.4MappingRecordTypestoStorage244

22.5MappingaSetTypetoStorage245

22.6SetOrder249

22.7SearchKeys249

22.8StorageClassandRemovalClass249

22.9SetSelection250

22.10Sub-schema250

22.11DataManipulationLanguageConcepts251

22.11.1SegmentSearchArguments252

22.11.2RetrievalStatements252

22.11.3UpdateStatements253

22.11.4OtherDMLStatements254

22.12SummaryofIMS254

Chapter23.TheADABASApproach255

23.1MajorComponents255

23.2ImplementationoftheDML255

23.3BasicStructuringConcepts256

23.3.1Intra-recordTypeStructures256

23.3.2Inter-recordTypeStructures256

23.4MappingRecordTypestoStorage258

23.5MappingofSetTypestoStorage259

23.6SetOrder259

23.7SearchKeys259

23.8StorageClassandRemovalClass259

23.9SetSelection260

23.10Sub-schema260

23.11DataManipulationLanguageConcepts260

23.12DMLStatements260

23.12.1DMLRetrievalStatements―FIND261

23.12.2DMLRetrievalStatements―READ262

23.12.3DMLUpdateStatements263

23.12.4MiscellaneousDMLStatements264

23.13SummaryofADABAS264

Chapter24.RelationalApproach266

24.1Background266

24.2RelationalTerminology266



24.2.1Attribute,DomainandDataItem267
24.2.2RelationsandRecordTypes267
24.2.3TuplesandRecords268
24.2.4TablesandFiles268
24.2.5SetTypeandInter-relationDependency268
24.2.6DegreeofaRelation268

24.3ExpositionofRelationalTheory269
24.4ConstraintsinCODASYLTerms270
24.5RelationalandCODASYLNetworks271
24.6UseofKeys272
24.7SetTypesandHeirProperties272

24.7.1DefiningaRelationship272
24.7.2SetOrder273
24.7.3StorageClass274
24.7.4SetMode274

24.8PracticalityofRelationalTheory274
24.8.1UniquePrimeKey275
24.8.2RepresentationofSetTypeRelationships275
24.8.3PropagationofPrimeKeys275

24.9DataSub-languages(DML)foraRelationalDataBase276
24.9.1RelationalAlgebra277
24.9.2RelationalCalculus278

24.10SummaryofConclusions278

Chapter25.ConcludingComments280
25.1Recapitulation280
25.2CriticismsoftheCODASYLApproach280
25.3BroaderIssues281
25.4FutureoftheCODASYLApproach282

Index285




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12

