
Contents

Guest Introduction
TMN Today: Challenges and Opportunities xv

Mauhzio Decina, Politecnico di Milano/CEFRIEL, Italy

Editors' Introduction
Implement Complexity to Realize Simplicity xix

Salah Aidamus, NEC America, USA

Thomas Plevyak, Bell Atlantic, USA

Chapter 1 Information Modeling and Its Role in Network Management 1

Lakshmi Raman, ADC Telecommunications, USA

1.1 Introduction 1

1.2 Information Modeling Made Easy 3

1.3 Communicating Management Information 4

1.4 Message-Based Paradigm 5

1.5 Object-Oriented Paradigm 6

1.5.1 System Management Architecture 7

1.5.2 Message Structure for Telecommunications NM 7

vii



Contents

1.5.3 Message Structure for Data Communications NM 8
1.6 Foundations of Information Modeling 9
1.7 E-R Approach 10
1.8 Object-Oriented Design 11
1.9 Information Modeling Principles 12

1.10 Managed Object Class Definition 12
1.10.1 Package Definition 13
1.10.2 Behavior 15
1.10.3 Attributes 16
1.10.4 Attribute Groups 18
1.10.5 Notifications 19
1.10.6 Actions 20

1.11 Systems Management Operations 21
1.12 Management Information Base (MIB) 23
1.13 Extending Managed Object Class Definition 24
1.14 Allomorphism 26
1.15 Naming Managed Objects 27
1.16 Modeling Relationships 29
1.17 Representing Information Models 30
1.18 Differences in Information Modeling Principles 31
1.19 Examples of Information Models for TMN 32
1.20 TMN Modeling Efforts 32
1.21 Event Report Management 33
1.22 Cross-Connection Model 37
1.23 Performance Monitoring Framework 39
1.24 Information Models in Standards 42
1.25 Example Information Models for Data Communications 47
1.26 Conformance and Interoperability 48
1.27 Conformance Statements 49
1.28 Profiles and Interoperability 50

1.28.1 Network Management Profiles 51
1.28.2 Information Model Ensembles 51

1.29 Considerations for Interoperable TMN Interfaces 52
1.30 Future Directions 52
1.31 Distributed Processing and TMN 53
1.32 Open Distributed Processing 54
1.33 Open Distributed Management Architecture 55
1.34 Common Object Request Broker Architecture (CORBA) 56
1.35 Summary 57

References 58

Chapter 2 OSI Systems Management, Internet SNMP, and
ODP/OMG CORBA as Technologies for Telecommunications
Network Management 63
George Pavlou, University College London, UK

2.1 Introduction and Overview 63
2.1.1 Background Information: ASN.1 66

viii



Contents ix

2.2 Management Information Models 67

2.2.1 The SNMP Information Model 68

2.2.2 The OSI Management Information Model 70

2.2.3 The ODP/OMGCORBA Information Model 74

2.3 Access and Distribution Paradigm 77

2.3.1 The Internet SNMP 78

2.3.2 OSI System Management 81

2.3.3 OMGCORBA 86

2.3.4 Summary and Comparison 89

2.4 Various Other Issues 90

2.4.1 Scalability, Flexibility 90

2.4.2 Generic Management Functionality 92

2.4.3 Security 95

2.5 Interworking and Coexistence 98

2.5.1 OSI and Internet Management 98

2.5.2 ODP/OMGCORBA and Internet Management 101

2.5.3 ODP/OMGCORBA and OSI Management 102

2.6 Summary and the Future 104

Acknowledgments 108

References 108

C h a p t e r 3 M a n a g e m e n t P l a t f o r m s 1 1 1
George Pauthner, Alcatel Telecom, Germany

Jerry Power, Alcatel Telecom, USA

3.1 Introduction 111

3.2 The Well-Designed Platform System 116

3.3 Methods and Tools 119

3.3.1 GDM0 Toolset 119

3.3.2 MIB Data Management 122

3.3.3 GUI Presentation Services 125

3.3.4 Process Management 127

3.3.5 Distributed Communications Services 129

3.3.6 Protocol Support 130

3.3.7 Interworking Applications 130

3.3.8 Application Framework Tools 131

3.3.9 Application Programming Interfaces (APIs) 132

3.4 Standards and Platform Building Blocks 134

3.4.1 TMN 135

3.4.2 The NM Forum 137

3.4.3 DCE 138

3.4.4 CORBA 139

3.5 Case Study: Openview, ALMAP, and the 1320 140

3.5.1 HPOpenView 140

3.5.2 ALMAP 143

3.5.3 Alcatel 1320 NM 145

3.6 Summary and Outlook 147

References 149


