UNIT

CONTENTS
INTRODUCTION TO DISTRIBUTED SYSTEMS
1.1. Characterization of Distributed System
1.2. Examples of Distributed Systems
1.3. Challenges in Distributed Systems
1.4. Resource Sharing and Web
1.5. System Models
1.6. Architectural Models
1.7. Fundamental Models
TIME AND GLOBAL STATES
2.1. Introduction
2.2. Clocks Events and Process States
2.3. Synchronizing Physical Clocks
2.4. Logical Time and Logical Clocks
2.5. Global States
2.6. Distributed Debugging
2.7. Coordination and Agreement
2.8. Distributed Mutual Exclusion
2.9. Elections
2.10.Multicast Communication
2.11.Consensus and Related Problems
INTER PROCESS COMMUNICATION
3.1. Introduction

3.2. The API for the Internet Protocols

3.3.External Data Representation and Marshalling

3.4. Client Server Communication
3.5. Group Communication
3.6. Case Study: IPC in Unix

3.7. Distributed Objects and Remote Invocation

3.8. Communication between Distributed Objects

PAGE NO

12
17
19
30
39
39
39
41
46
48
52
55
56
62
66
69
74
74
74
83
89
94
100
104
105



3.9. Remote Procedure Call (RPC)

3.10. Events and Notifications

3.11.Csae Study: Java RMI

DISTRIBUTED FILE SYSTEMS, NAME SERVICES, DISTRIBUTED
SHARED MEMORY

4.1. Distributed File Systems

4.2.File Service Architecture

4.3. Case Study 1: Sun Network File System

4.4. Case Study 2: Andrew File System (AFS)

4.5. Name Services and the Domain Name System
4.6. Directory Services

4.7. Case Study of the Global Name Services

4.8. Distributed Shared Memory (DSM)

4.9. Design and Implementation Issues

4.10. Sequential Consistency and IVY Case Study
4.11. Release Consistency and MUNIN Case Study
TRANSACTION AND CONCURRENCY CONTROL
5.1. Transactions

5.2. Nested Transactions

5.3. Locks

5.4. Optimistic Concurrency Control

5.5. Timestamp Ordering

5.6. Comparison of Methods for Concurrency Control
5.7. Distributed Transactions

5.8. Flat and Nested Distributed Transactions

5.9. Atomic Commit Protocol

5.10. Distributed Deadlocks

5.11. Transaction Recovery

117
120
124

130

130
133
135
140
142
149
149
150
151
153
157
159
159
160
162
166
168
170
170
171
172
175
178



