
 

Computer System Architecture 

1. Introduction 

 Computer systems can be categorized based on the number of general-purpose 

processors. 

 Main types: 

1. Single Processor System 

2. Multiprocessor System 

3. Clustered System 

2. Single Processor System 

 One main CPU executes general-purpose instruction sets (user & OS tasks). 

 Special-purpose processors may exist (e.g., keyboard microprocessor), but these 

are device-specific only. 

 Classification is based on general-purpose processors, so still considered "single 

processor system". 

3. Multiprocessor System 

 Contains two or more processors. 

 Also called Parallel Systems or Tightly Coupled Systems. 

 Processors share: 

o Computer bus 

o Sometimes clock, memory, and I/O devices 

 Require close communication & synchronization. 

Advantages: 

1. Increased Throughput – Parallel execution increases performance. 

2. Economy of Scale – Multiple processors share resources → more cost-effective than 

multiple single-CPU systems. 



 

3. Increased Reliability – If one processor fails, others continue (no total failure). 

Types of Multiprocessing: 

 Symmetric Multiprocessing (SMP): 

o All CPUs are peers (identical). 

o All participate equally in task execution. 

 

 Asymmetric Multiprocessing (AMP): 

o Master-Slave approach: one CPU (master) controls others (slaves). 

o Master assigns tasks & supervises slaves. 



 

 

4. Clustered Systems 

 Composed of two or more complete systems (not just processors) coupled 

together. 

 Purpose: High availability & reliability. 

 If one system fails, others continue the work. 

Structures: 

 Asymmetric Clustering: 

o One machine in hot-standby mode (acts as monitor/master). 

o Other machines run applications. 

o If one fails, standby machine takes over. 

 Symmetric Clustering: 

o Two or more systems run applications & monitor each other. 

o More efficient use of resources compared to asymmetric. 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 



 

 



 

                        



 

 

 

 



 

 



 

  



 

 



 

 



 

 



 

 

 



 

  

 



 

 

 


