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Q1 a)What is the innovative aspect of cloud computing? 

Cloud computing allows anyone with a credit card to provision virtual hardware, runtime 
environments, and services. These are used for as long as needed, with no up-front 
commitments required. The entire stack of a computing system is transformed into a collection 
of utilities, which can be provisioned and composed together to deploy systems in hours rather 
than days and with virtually no maintenance costs. Previously, the lack of effective 
standardization efforts made it difficult to move hosted services from one vendor to another. 
The long-term vision of cloud computing is that IT services are traded as utilities in an open 
market, without technological and legal barriers. In this cloud marketplace, cloud service 
providers and consumers, trading cloud services as utilities, play a central role. 

 

Many of the technological elements contributing to this vision already exist. Different 
stakeholders leverage clouds for a variety of services. 



The need for ubiquitous storage and compute power on demand is the most common reason to 
consider cloud computing. A scalable runtime for applications is an attractive option for 
application and system developers that do not have infrastructure or cannot afford any further 
expansion of existing infrastructure. The capability for Webbased access to documents and 
their processing using sophisticated applications is one of the appealing factors for end users. 
Vision of cloud computing is that in the near future it will be possible to find the solution that 
matches our needs by simply entering our request in a global digital market that trades cloud 
computing services. The existence of such a market will enable the automation of the discovery 
process and its integration into existing software systems, thus allowing users to transparently 
leverage cloud resources in their applications and systems. The existence of a global platform 
for trading cloud services will also help service providers become more visible and therefore 
potentially increase their revenue. A global cloud market also reduces the barriers between 
service consumers and providers. 

Q1 b) Write Short notes on : i) Web 2.0 ii) key features of service orientation 

i) Web 2.0 

The Web is the primary interface through which cloud computing delivers its services. At 
present, the Web encompasses a set of technologies and services that facilitate interactive 
information sharing, collaboration, user-centered design, and application composition. This 
evolution has transformed the Web into a rich platform for application development and is 
known as Web 2.0. This term captures a new way in which developers architect applications 
and deliver services through the Internet and provides new experience for users of these 
applications and services. Web 2.0 brings interactivity and flexibility into Web pages, 
providing enhanced user experience by gaining Web based access to all the functions that 
are normally found in desktop applications. These capabilities are obtained by integrating a 
collection of standards and technologies such as XML, Asynchronous JavaScript and XML 
(AJAX), Web Services, and others. These technologies allow us to build applications 
leveraging the contribution of users, who now become providers of content. Web 2.0 
applications are extremely dynamic: they improve continuously, and new updates and 
features are integrated at a constant rate by following the usage trend of the community. 
There is no need to deploy new software releases on the installed base at the client side. 

Web 2.0 applications aim to leverage the “long tail” of Internet users by making themselves 
available to everyone in terms of either media accessibility or affordability. Examples of 
Web 2.0 applications are Google Documents, Google Maps, Flickr, Facebook, Twitter, 
YouTube, delicious, Blogger, and Wikipedia. In particular, social networking Websites take 
the biggest advantage of Web 2.0. The level of interaction in Websites such as Facebook or 
Flicker would not have been possible without the support of AJAX, Really Simple Syndication 



(RSS), and other tools that make the user experience incredibly interactive. This idea of the 
Web as a transport that enables and enhances interaction was introduced in 1999 by Darcy 
DiNucci and started to become fully realized in 2004. Today it is a mature platform for 
supporting the needs of cloud computing, which strongly leverages Web 2.0. Applications 
and frameworks for delivering rich Internet applications (RIAs) are fundamental for making 
cloud services accessible to the wider public. 

ii) Service oriented computing 

Service orientation is the core reference model for cloud computing systems. This approach 
adopts the concept of services as the main building blocks of application and system 
development. Service-oriented computing (SOC) supports the development of rapid, low-
cost, flexible, interoperable, and evolvable applications and systems. A service is an 
abstraction representing a self-describing and platform-agnostic component that can 
perform any function—anything from a simple function to a complex business process. A 
service is supposed to be loosely coupled, reusable, programming language independent, 
and location transparent. Loose coupling allows services to serve different scenarios more 
easily and makes them reusable. Independence from a specific platform increases services 
accessibility. Thus, a wider range of clients, which can look up services in global registries 
and consume them in a location-transparent manner, can be served. 

Service-oriented computing introduces and diffuses two important concepts, which are also 
fundamental to cloud computing: quality of service (QoS) and Software-as-a-Service (SaaS).  

• Quality of service (QoS) identifies a set of functional and nonfunctional attributes that can 
be used to evaluate the behavior of a service from different perspectives. These could be 
performance metrics such as response time, or security attributes, transactional integrity, 
reliability, scalability, and availability.  

• The concept of Software-as-a-Service introduces a new delivery model for applications. 
The term has been inherited from the world of application service providers (ASPs), which 
deliver software services-based solutions across the wide area network from a central 
datacenter and make them available on a subscription or rental basis. 

Q2a) Write about the primary distributed computing technologies in cloud computing 

Three major milestones have led to cloud computing: mainframe computing cluster computing, 
and grid computing.  

• Mainframe computing  

• Cluster computing and  



• Grid computing.  

Mainframes. These were the first examples of large computational facilities leveraging multiple 
processing units. Mainframes were powerful, highly reliable computers specialized for large 
data movement and massive input/output (I/O) operations. They were mostly used by large 
organizations for bulk data processing tasks such as online transactions, enterprise resource 
planning, and other operations involving the processing of significant amounts of data.  

Cluster computing started as a low-cost alternative to the use of mainframes and 
supercomputers. The technology advancement that created faster and more powerful 
mainframes and supercomputers eventually generated an increased availability of cheap 
commodity machines as a side effect. These machines could then be connected by a high- 
bandwidth network and controlled by specific software tools that manage them as a single 
system. Starting in the 1980s. Cluster technology contributed considerably to the evolution of 
tools and frameworks for distributed computing, including Condor, Parallel Virtual Machine 
(PVM), and Message Passing Interface (MPI).  

Grid computing appeared in the early 1990s as an evolution of cluster computing. In an analogy 
to the power grid, grid computing proposed a new approach to access large computational 
power, huge storage facilities, and a variety of services. A computing grid was a dynamic 
aggregation of heterogeneous computing nodes, and its scale was nationwide or even 
worldwide.  

Several developments made possible the diffusion of computing grids:  

(a) Clusters became quite common resources;  

(b) they were often underutilized;  

(c) New problems were requiring computational power that went beyond the capability of 
single clusters; and  

(d) The improvements in networking and the diffusion of the Internet made possible long- 
distance, high-bandwidth connectivity. 

Q2b) What is utility computing? Explain in detail 

Utility computing is a vision of computing that defines a service-provisioning model for 
compute services in which resources such as storage, compute power, applications, and 
infrastructure are packaged and offered on a pay-per-use basis. The idea of providing 
computing as a utility like natural gas, water, power, and telephone connection has a long 
history but has become a reality today with the advent of cloud computing. The American 



scientist John McCarthy, who, in a speech for the Massachusetts Institute of Technology (MIT) 
centennial in 1961, observed: 

 “If computers of the kind I have advocated become the computers of the future, then 
computing may someday be organized as a public utility, just as the telephone system is a 
public utility . . . The computer utility could become the basis of a new and important industry.”  

The first traces of this service-provisioning model can be found in the mainframe era. IBM and 
other mainframe providers offered mainframe power to organizations such as banks and 
government agencies throughout their datacenters. From an application and system 
development perspective, service-oriented computing and service- oriented architectures 
(SOAs) introduced the idea of leveraging external services for performing a specific task within a 
software system. 

Q2c) Explain about the virtualization and its key aspect 

Virtualization is another core technology for cloud computing. It encompasses a collection of solutions 
allowing the abstraction of some of the fundamental elements for computing, such as hardware, 
runtime environments, storage, and networking. Virtualization has been around for more than 40 years, 
but its application has always been limited by technologies that did not allow an efficient use of 
virtualization solutions.  

Virtualization is essentially a technology that allows creation of different computing environments. 
These environments are called virtual because they simulate the interface that is expected by a guest. 
The most common example of virtualization is hardware virtualization. Virtualization technologies are 
also used to replicate runtime environments for programs.  

Applications in the case of process virtual machines (which include the foundation of technologies such 
as Java or .NET), instead of being executed by the operating system, are run by a specific program called 
a virtual machine. This technique allows isolating the execution of applications and providing a finer 
control on the resource they access. 

Q3 a) What is parallel and distributed computing and distinction between them? 

The term parallel implies a tightly coupled system, whereas distributed refers to a wider class of system, 
including those that are tightly coupled. The architecture of a parallel computing system is often 
characterized by the homogeneity of components: each processor is of the same type and it has the 
same capability as the others.  

The shared memory has a single address space, which is accessible to all the processors. Parallel 
programs are then broken down into several units of execution that can be allocated to different 
processors and can communicate with each other by means of the shared memory.  



The term Distributed refers to a wider class of system, including those that are tightly coupled. The term 
distributed computing encompasses any architecture or system that allows the computation to be 
broken down into units and executed concurrently on different computing elements, whether these are 
processors on different nodes, processors on the same computer, or cores within the same processor. 
Therefore, distributed computing includes a wider range of systems and applications than parallel 
computing. 

 

Q3 b) Write detail notes on: 

i) The major categories of parallel computing system 
• Single-instruction, single-data (SISD) systems  
• Single-instruction, multiple-data (SIMD) systems  
• Multiple-instruction, single-data (MISD) systems  
• Multiple-instruction, multiple-data (MIMD) systems  

 



 

 



 

 



 

 

 
 

ii) What is service-oriented computing? 



 

 

Q4a) Explain about the parallel processing and its appealing computing alternatives 



 

 

Q4b) Discuss about the technologies that enable service computing 



 

 

 



 



 

Q5 a) What are the characteristics of virtual environments? 

 



 



 

 

 



 

Q5 b) Discuss about the classification of taxonomy of virtualization at various levels 

 



 

Q6 a) Discuss about  the Machine Reference model for execution in virtualization 

Execution virtualization includes all techniques that aim to emulate an execution environment that is 
separate from the one hosting the virtualization layer. All these techniques concentrate their interest on 
providing support for the execution of programs, whether these are the operating system, a binary 
specification of a program compiled against an abstract machine model, or an application. Modern 
computing systems can be expressed in terms of the reference model described in Figure 3.4. 



 

At the bottom layer, the model for the hardware is expressed in terms of the Instruction Set 
Architecture (ISA), which defines the instruction set for the processor, registers, memory, and interrupt 
management.   

ISA is the interface between hardware and software, and it is important to the operating system (OS) 
developer (System ISA) and developers of applications that directly manage the underlying hardware 
(User ISA).   

The application binary interface (ABI) separates the operating system layer from the applications and 
libraries, which are managed by the OS.  ABI covers details such as low-level data types, alignment, and 
call conventions and defines a format for executable programs.  

 The highest level of abstraction is represented by the application programming interface (API), which 
interfaces applications to libraries and/or the underlying operating system. 

 

Q6 b) What is Xen? Discuss the elements of virtualization 

 



 

 



 

 

Q6 c) Discuss Hyper-V’s architecture. Illustrate its application in cloud computing 

 



 

 

Q7 a) What is “Xaas” abbreviation stands for? Eplain in detail 



 

 

 



 

Q7 b) Explain briefly about cloud reference model and essential components 

 



 

 

Q8 a) Explain about the different forms of cloud and its classification 



 

Q8 b) Discuss about the challenges of cloud computing. List out the application development 
concept. 

 



 

 



 

 



 

Q9 a) What is AWS? What are types of services does it provide? 

Amazon Web Services (AWS) is a platform that allows the development of flexible applications by 
providing solutions for elastic infrastructure scalability, messaging, and data storage. The platform is 
accessible through SOAP or RESTful Web service interfaces and provides a Web based console where 
users can handle administration and monitoring of the resources required, as well as their expenses 
computed on a pay-as-you-go basis. 

1) Compute services  
a. Amazon machine image 
b. EC2 Environment 
c. AWS CloudFormation, AWS elastic beanstalk, Amazon elastic MapReduce 

2) Storage services 
a. S3 
b. Amazon elastic block store 
c. Amazon ElasticCache 
d. Structured storage solution 
e. Amazon Cloud Front 

3) Communication Services 
a. Virtual networking 
b. Messaging 

 

Q9 b) Discuss the storage services provided by windows AZURE in detail 



 



 

 

Q10 a) Describe how cloud computing technologies can be used to facilitate remote ECG 
monitoring 

Healthcare is a domain in which computer technology has found several and diverse applications: from 
supporting the business functions to assisting scientists in developing solutions to cure diseases. Cloud 
computing technologies allow remote monitoring of a patients heartbeat data, its analysis in minimum 
time, and the notification of first-aid personal and doctors should this data reveal potentially dangerous 
conditions. This way patient at risk can be constantly monitored without going to hospital for ECG 
analysis. At the same time doctors and patients can be instantly be notified with cases that require their 
attentions An illustration of the infrastructure and model for supporting remote ECG monitoring is 
shown in Figure 10.1. Wearable computing devices equipped with ECG sensors constantly monitor the 



patient’s heartbeat. Such information is transmitted to the patient’s mobile device, which will eventually 
forward it to the cloud-hosted Web service for analysis. 

 

layers of cloud computing stack: SaaS, PaaS, and IaaS. The Web service constitute SaaS application that 
will store ECG data in the Amazon S3 service and issue a processing request to the scalable cloud 
platform. The runtime platform is composed of a dynamically sizable number of instances running the 
workflow engine and Aneka. The number of workflow engine instances is controlled according to the 
number of requests in the queue of each instance, while Aneka controls the number of EC2 instances 
used to execute the single tasks defined by the workflow engine for a single ECG processing job. 

Advantages  

1. The elasticity of cloud infrastructure that can grow and shrink according to the requests served. As a 
result, doctors and hospitals do not have to invest in large computing infrastructures designed after 
capacity planning, thus making more effective use of budgets.  

2. Ubiquity. Cloud computing technologies are easily accessible and promise to deliver systems with 
minimum or no downtime. Computing systems hosted in cloud are accessible from any Internet device 
through simple interfaces (such as SOAP and REST-based Web services). This makes systems easily 
integrated with other systems maintained on hospital’s premises.  

3. Cost savings. Cloud services are priced on a pay-per-use basis and with volume prices for large 
numbers of service requests. 



Q10 b) What are the most significant benefits of cloud technologies for social networking 
application? 

Social networking applications have grown considerably in the last few years to become the most active 
sites on the Web. To sustain their traffic and serve millions of users seamlessly, services such as Twitter 
and Facebook have leveraged cloud computing technologies. 

Facebook  

Facebook is probably the most evident and interesting environment in social networking. With more 
than 800 million users, it has become one of the largest Websites in the world. To sustain this incredible 
growth, it has been fundamental that Facebook be capable of continuously adding capacity and 
developing new scalable technologies and software systems while maintaining high performance to 
ensure a smooth user experience.  

Currently, the social network is backed by two data centers that have been built and optimized to 
reduce costs and impact on the environment. On top of this highly efficient infrastructure, built and 
designed out of inexpensive hardware, a completely customized stack of opportunely modified and 
refined open-source technologies constitutes the back-end of the largest social network.  

The reference stack serving Facebook is based on LAMP (Linux, Apache, MySQL, and PHP). This 
collection of technologies is accompanied by a collection of other services developed in- house. These 
services are developed in a variety of languages and implement specific functionalities such as search, 
news feeds, notifications, and others. While serving page requests, the social graph of the user is 
composed.  

The social graph identifies a collection of interlinked information that is of relevance for a given user. 
Most of the user data are served by querying a distributed cluster of MySQL instances, which mostly 
contain key-value pairs. 

 


