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SYSTEM MODELS FOR 
DISTRIBUTED AND CLOUD 

COMPUTING 
Distributed and cloud computing systems are built over a large number 

of autonomous computer nodes. 



Classification of distributed and cloud 
computing system 
• Massive systems are considered highly scalable, and can reach web-

scale connectivity, either physically or logically.  

• Massive systems are classified into four groups: clusters, 
P2P networks, computing grids, and Internet clouds over huge data 
centers. 

•  In terms of node number, these four system classes may involve 
hundreds, thousands, or even millions of computers as participating 
nodes.  

• These machines work collectively, cooperatively, or collaboratively at 
various levels.  





Cloud 

A cloud is a pool of virtualized computer resources. A cloud can host a variety of different 
workloads, including batch-style backend jobs and interactive and user-facing applications. 

 

A cloud allows workloads to be deployed and scaled out quickly through rapid provisioning of virtual 
or physical machines. The cloud supports redundant, self-recovering, highly scalable 
programming models that allow workloads to recover from many unavoidable hardware/software 
failures. 

 The idea is to move desktop computing to a service-oriented platform using server clusters and 
huge databases at data centers. Cloud computing leverages its low cost and simplicity to benefit 
both users and providers. Machine virtualization has enabled such cost-effectiveness.  

 



Cloud: 



Cloud service models 

Cloud computing as an on-demand computing paradigm resolves or relieves 
us from the problems like: 

•  constant system maintenance 
•  poor utilization 
•   increasing costs associated with 

• hardware/software upgrades 

Cloud service models: 
• Infrastructure as a Service (IaaS)  
•   Platform as a Service (PaaS)  
• Software as a Service (SaaS)  



Infrastructure as a Service (IaaS)  
 
• This model puts together infrastructures demanded by users—

namely servers, storage, networks, and the data center fabric.  

• The user can deploy and run on multiple VMs running guest OSes on 
specific applications.  

• The user does not manage or control the underlying cloud 
infrastructure, but can specify when to request and release the 
needed resources. 



Platform as a Service (PaaS)  

• This model enables the user to deploy user-built applications onto a 
virtualized cloud platform.  

• PaaS includes middleware, databases, development tools, and some 
runtime support such as Web 2.0 and Java. 

•  The platform includes both hardware and software integrated with 
specific programming interfaces.  

• The provider supplies the API and software tools (e.g., Java, Python, 
Web 2.0, .NET). The user is freed from managing the cloud 
infrastructure. 



Software as a Service (SaaS)  
 
• This refers to browser-initiated application software over thousands 

of paid cloud customers.  

• The SaaS model applies to business processes, industry 
applications, consumer relationship management (CRM), enterprise 
resources planning (ERP), human resources (HR), and collaborative 
applications. 

•  On the customer side, there is no upfront investment in servers or 
software licensing. 

•  On the provider side, costs are rather low, compared with 
conventional hosting of user applications. 



Service Models 
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