                                                                                 Cluster Design
iii

                                                                                 Contents

CHAPTER 1

                                                                                 Overview of These Document 1

                                                                                                    goals.txt: 2

                                                                                                    principles.txt: 2

                                                                                                    structure.txt: 2

                                                                                                    hierarchy.txt: 2

                                                                                                    api.txt: 2

                                                                                                    recovery.txt: 2

                                                                                                    communications.txt: 2

                                                                                                    integration.txt: 2

                                                                                                    discovery.txt: 2

                                                                                                    barrier.txt: 2

                                                                                                    quorum.txt: 2

                                                                                                    namespace.txt: 2

                                                                                 Contents
iv

                                                                           Cluster Design

CHAPTER 2
                                                                                 Clustering Goals 3

CHAPTER 3
                                                                                 Cluster Design Principles 5

                                                                                                    Modularity 5

                                                                                                    State progression 5

CHAPTER 4
                                                                                 Cluster Structure 7

                                                                                 Component Descriptio n 7

                                                                                                    Channel layer: 7

                                                                                                    Link layer: 8

                                                                                                    Integration layer 8

                                                                                                    Recovery Manager: 9

                                                                                                    JDB: 10

                                                                                                    Quorum  L ayer: 10

                                                                                                    Barrier services 11

                                                                                                    Nam espace services 11

CHAPTER 5
                                                                                 Hierarchichal Clusters 13

                                                                                 Definition 13

                                                                                 Connectivi t 15

                                                                                 Justificatio 15

                                                                                 Naming 17

                                                                                 Recover 19

                                                                                  Irregular Hierarchie 20

                                                                                 Authentication 21

CHAPTER 6
                                                                                 Cluster API 23

                                                                                 Issues to be dealt with uniforml 23

                                                                                  Dealing with client deat 24

                                                                                  Security 25

                                                                                 Cluster Design
v

                                                                                 Contents

                                                                                 Cluster Node Namin 26

                                                                                 Recoverable  Service 27

                                                                                 Asynchronous Event Deliv e r 28

CHAPTER 7

                                                                                 Recove r 31

                                                                                 RecoveryTypes 31

                                                                                 Recovery Daemo 32

CHAPTER 8

                                                                                 Communication 35

CHAPTER 9

                                                                                 Integration 39

                                                                                  The Integration Laye 39

                                                                                          Concept 39

                                                                                                    Cluster Controller: 39

                                                                                                    Cluster Map: 39

                                                                                 AP I 40

                                                                                 Overview 40

                                                                                                    Overview 40

                                                                                                     ++ New Link 40

                                                                                                     ++ Link State 40

                                                                                                     ++ Operator Intervention 40

                                                                                 Operation Requiremen t 41

                                                                                                    Partially connected clusters 41

                                                                                                    Operation Requirem ents: Cluster merge 41

                                                                                                    Operation Requirem ents: Cluster breakup and communication faults 43

                                                                                 General operatio 44

                                                                                 Transition Phas e 45

                                                                                           ++ Abort Phase 46

                                                                                                    Pre-conditions: 46

                                                                                                    Post-conditions: 46

                                                                                                    Mechanism : 46

                                                                                           ++ Discovery phase s 46

                                                                                                    Discussion: 46

                                                                                                    Mechanism : 48

                                                                                           ++ Discovery Phase 49

                                                                                                    Pre-conditions: 49

                                                                                 Contents
vi

                                                                           Cluster Design

                                                                                                    Mechanism : 49

                                                                                           ++ Eviction Phase 50

                                                                                                    Pre-conditions: 50

                                                                                                    Post-conditions: 50

                                                                                                    Mechanism : 51

                                                                                                    Discussion: 51

                                                                                                    Error recovery: 52

                                                                                           ++ Propagation Phase 52

                                                                                           ++ Proposal Pha s 52

                                                                                           ++ Commit Phase 52

                                                                                                    Abort Phase: 53

                                                                                                    Discovery Phase: 54

                                                                                                    Election Phase: 54

                                                                                 The Worry Set 54

CHAPTER 10
                                                                                 The Discovery Algorithm 57

CHAPTER 11
                                                                                 Barrier Operatio n 61

                                                                                 Goals and discussi o 61

                                                                                  Functional requirements 62

CHAPTER 12
                                                                                 Quorum 65

                                                                                 Extra votes 67

CHAPTER 13
                                                                                 Namespace Manager 69