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same global task but on smaller 
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Sequential Applications

Parallel Applications

Parallel Programming Environment

Cluster Middleware

(Single System Image and Availability Infrastructure)

Cluster Interconnection Network/Switch

PC/Workstation

Network Interface Hardware

Communications

Software

PC/Workstation
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Software
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Sequential Applications
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Shared Memory
Computers

Distributed Memory
Computers

Message Passing

Data Parallel

Message Passing

Clusters of Shared Memory Nodes
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� “a single seamless computational environment in which 
cycles, communication, and data are shared, and in which 
the workstation across the continent is no less than one 
down the hall" 

� “wide-area environment that transparently consists of 
workstations, personal computers, graphic rendering 
engines, supercomputers and non-traditional devices: 
e.g., TVs, toasters, etc." 

� “[framework for] flexible, secure, coordinated resource 
sharing among dynamic collections of individuals, 
institutions, and resources" 

� “collection of geographically separated resources (people, 
computers, instruments, databases) connected by a high 
speed network [...distinguished by...] a software layer, 
often called middleware, which transforms a collection of 
independent resources into a single, coherent, virtual 
machine”
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