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UNIT –II 
 

1 

a 
Explain the relationships among the following words: system, environment, 

boundary and interface with a neat sketch. 
[L2][CO3] [5M] 

Answer: 
DIAGRAM -2M 

EXPLANANTION -3M 

 

A system is a collection of components linked together and organized in such a way as to be 

recognizable as a single unit. A general representation of a system is shown in the above Figure. 

The linked components that constitute a system also define a boundary for the system. Anything 

outside the boundary represents the environment that the system operates or presents itself within. 

The environment may interact with and affect the system in various ways. The reverse is also true. 

The interface between the system and its environment is an important characteristic of the system. 

If the interface is well defined, it is often possible to replace the existing system with a different 

system, as long as the interface between the system and the environment remains constant. 

 

b 
With an example, discuss the relationship between a system and its 

environment. 
[L2][CO3] [7M] 

 

Answer: 
DIAGRAM -2M 

EXPLANANTION -3M 

As an example of the relationship between a system and its environment, consider the rather 

simplistic view of an e-business system illustrated in below Figure. The organization represented by 

this illustration purchases goods from suppliers and makes them available for sale. (The value-adding 
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component in the figure consists of various operations that make it worthwhile to buy from this 

organization, rather than directly from the supplier. For example, Amazon.com makes it possible to 

buy a wide variety of books from one source, rather than having to place separate orders from a 

number of different suppliers.)  

The environment for this system consists of customers who purchase from the system, suppliers to 

the system, governments who control the legal aspects of the business and collect taxes, employees 

and prospective employees, external support personnel (such as repair people), financial resources, 

and others. The primary interfaces for this system are system input from suppliers and system output 

to purchasers; however, there are additional, more subtle interfaces to be considered, including legal, 

cultural, and financial interactions with the system. For example, sensitive cultural and language 

issues that offend potential customers on a website might have an important impact on an 

organization’s sales. 

 

 

2 

a 
Explain the following statement about systems: “Decomposition is 

inherently hierarchical”. 
[L2][CO3] [3M] 

Answer: 

EXPLANANTION -3M 

 When analyzing a system, the components of the system may be treated as irreducible or they 

may themselves be representable as systems. When considered in the context of a particular 

system, these components would be viewed more accurately as subsystems.  

 A business IT system, for example, might have marketing, manufacturing, purchasing, 

inventory, finance, and accounting subsystems, among others. Even these components might 

be expanded.  
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 The marketing subsystem might be further broken down into sales, development, and 

advertising components, as one possibility. The level of detail to be considered depends on the 

context in which the system is being considered, discussed, evaluated, or used.  

 The division of a system or subsystem into its components and linkages is called 

decomposition.  

 Decomposition is inherently hierarchical. The ability to decompose a system hierarchically into 

subsequent sets of components and subsystems is an important property of systems. 

b Exemplify the concept of client-server computing with a neat diagram. [L2][CO3] [9M] 

 

Answer: 
DIAGRAM -3M 

EXPLANANTION -6M 

 In a client–server configuration, a program on a client computer accepts services and resources 

from a complementary program on a server computer.  

 The services and resources can include application programs, processing services, database 

services, Web services, file services, print services, directory services, e-mail, remote access 

services, even computer system initial start-up service.  

 In most cases, the client–server relationship is between complementary application programs. 

In certain cases, particularly for file services and printer sharing, the services are provided by 

programs in the operating system. Basic communication and network services are also provided 

by operating system programs. 

 Basic client–server architecture is illustrated in figure below Notice that the link between client 

and server is essentially irrelevant within the application architecture view of the system.  

 

 The “cloud” in the figure is intended to indicate only that there is a link of some kind between 

the client and the server. The link can be a network connection, an intranet or Internet 

connection, or some sort of direct connection. In fact, a single computer can act as both client 

and server, if desired.  

 The client–server model describes the relationship and behavior of programs in one or two 

computer systems under particular prescribed circumstances.  

 The client–server model does not require any special computer hardware. Furthermore, 

networking software within the operating system of each computer routinely provides basic 

communication capabilities.  

 The only “special” software required is the software within the complementary application 

programs that provides the communications between the programs.  
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 The requests and responses take the form of data messages between the client and server that 

are understood by both application programs.  

 As an example, the HTTP request message sent to a Web server by a Web browser requesting 

a Web page consists of the word GET followed by a URL. If the request is successful, the 

message returned by the server contains the HTML text for the page. 

3 

a Define architecture of a system. [L2][CO2] [2M] 

Answer: 

EXPLANATION-2M 

The fundamental properties, and the patterns of relationships, connections, constraints, and linkages 

among the components and between the system and its environment are known collectively as the 

architecture of the system 

 

b 
With the help of neat diagram explain how multiple servers offering different 

services on the same network. 
[L2][CO3] [5M] 

 

Answer: 

DIAGRAM-2M 

EXPLANATION-3M 

 
 A typical use of the client–server concept within an organization is shown in Figure. In this 

case, a number of clients are sharing a number of servers, showing both the shared server 

nature of client–server computing, as well as showing that there may be multiple servers 

offering different services on the same network.  
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 The server computer labelled S2 in the figure is running two different server applications. Since 

computers are capable of running multiple tasks concurrently, this is a possible scenario.  

 The only limitations to running multiple applications on a single server are the potential 

slowdowns that may result from the load on the server computer and the traffic on the network 

to that server.  

 Overall, there is a multiple–multiple relationship between clients and servers: a server can serve 

multiple clients, and a client can request services from multiple servers. 

 c Describe the advantages of client-server computing with some examples. [L2][CO3] [5M] 

 

Answer: 

EXPLANATION-5M 

The use of client–server processing as a basis for IT system architecture has a number of advantages: 

 Providing services on a single computer or on a small number of computers in a central location 

makes the resources and services easy to locate and available to everyone who needs them, but 

also allows the IT administrators to protect the resources and control and manage their use. The 

consistency of files and data can be managed and assured. 

 For example, client–server technology can ensure that every user requesting a particular 

program from a server will receive the same version of the program.  

 As another example, suppose a program has a license that limits the number of simultaneous 

users. The program server can easily limit distribution of the program appropriately. 

 The amount of data to be stored, processed, and managed may be extremely large. It is more 

efficient to equip a small number of computers with the power needed than to require powerful 

computers at every station.  

 As an example, the limited memory on a smartphone would not be adequate to store all of the 

map data required to support a global positioning system (GPS) application. 

 Typically, humans request information from knowledgeable sources as they need it. Thus, the 

client–server approach is naturally consistent with the way humans acquire and use 

information. 

4 a Write a short note on top-down approach in IT system architecture [L2][CO3] [4M] 

 

Answer: 

EXPLANATION-4M 

 The goal of IT systems is to assist organizations to meet the strategic needs of the enterprise. 

 IT systems are frequently complex, and the ability to separate them naturally into subsystems 

or components of manageable size simplifies understanding of the system as a whole.  

 The analysis, design, and implementation of IT systems must take place at different levels of 

detail and frequently require collaboration among many analysts and designers.  

 This corresponds well with the ability to decompose systems into components, hierarchically, 

which allows us to concentrate at the appropriate levels of detail during each step along the 

way. This approach is known as a top-down approach.  



Fundamentals of Digital Computing Systems  Unit - 2 

 6 

 The top-down approach allows us to focus on the specific areas of interest without the 

distraction of details that are irrelevant. 

 In this way, a system architect can analyze and study the IT system as a whole, encapsulating 

the computer systems, software systems, network architecture, and Web architecture that 

represent components, and focusing instead on the large picture: the purpose of each component 

and the requirements for the interfaces and linkages that connect and integrate them. 

 b 
List the application architectures which are commonly used in the IT system 

architectures. 
[L2][CO3] [2M] 

 

Answer: 

FOUR ARCHITECTURE NAMES-2M 

1. Client-Server computing 

2. Web-based computing 

3. Cloud-computing 

4. Peer-peer computing 

 c 
With few real time examples, explain the need of distributing the computing 

capability within organizations or to other organizations. 
[L2][CO3] [6M] 

 

Answer: 

EXPLANATION-6M 

 Since modern computer hardware, storage, networking equipment, and external IT resources 

such as cloud services are plentiful and inexpensive, it is practical to distribute computing 

capability to everyone within the organization who needs it, no matter where they are, whether 

on-site or off-premises. 

 Furthermore, the Internet and alternative structures, such as mobile and satellite 

communications, make global data communication essential. Web access, organization 

intranets, e-mail capability, video conferencing, analysis tools, such as Microsoft Excel, and 

document preparation tools are widely available and are considered to be essential business 

tools throughout most organizations. 

 

Examples: 

 A global fast food chain collects data each day from each of its restaurants worldwide to 

establish sales figures and determine sales trends. This allows the company to determine which 

locations are most productive and which locations need assistance, which items sell best and 

which need to be modified or replaced, and so on.  

 A large travel organization conducts much of its business online, using travel agents located all 

over the world. It maintains Web servers that have immediate access to large databases of client 

information and travel information, as well as continual and instant access to airline and hotel 

reservation systems to determine current airfares, seat availability, and hotel room availability. 

All of this information must be immediately accessible to every agent and must be current at 

every instant. Even brief system failures are very costly. 

 A large Web-based retail sales organization sells large quantities of a wide variety of 

merchandise. (Think Amazon or Flipkart.) Orders initially come into a central facility, where 
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they are billed. Inventory is stored in warehouses in various countries and local regional areas 

to expedite delivery and reduce delivery costs. The system must be able to distribute orders to 

the various regional facilities efficiently; it must also maintain appropriate levels of goods at 

each warehouse to match sales and must be able to locate goods and arrange shipping in 

response to orders as they come in. 

 Even conventional business order processing is inherently distributed within an organization. 

A purchase order, for example, might be entered into the system by a salesperson on the road; 

the order is checked by order fulfillment for inventory, then distributed to the accounting 

department for a credit check and billing, and sent to the warehousing area for packaging and 

shipping. Back orders and inventory replenishment are sent to the purchasing department. For 

planning and marketing purposes, data will be collected into a central location and processed 

into sales figures, inventory planning and purchase requirements data, and the like. In a large 

organization, these functions might be widely scattered over a city, country, or even the world. 

5 a Discuss the importance of application architecture in IT system design. [L2][CO3] [3M] 

 

Answer: 

EXPLANATION-3M 

 The emphasis in distributed processing systems is the flow and processing of data within an 

organization or between organizations or between an organization and its environment.  

 The system architecture representation of such operations is called application architecture. 

Application architecture is primarily concerned with the activities and processing of application 

programs and the communications between them.  

 Since the application architecture addresses the fundamental business needs of the organization, 

the application architecture is typically the primary consideration in IT system design.  

 Therefore, the system requirements and constraints set by the application architecture have 

major impact on the hardware architecture and network architecture requirements for the 

system.  

 Within the application architecture realm, the selection and layout of computer systems and 

communication networks is of concern primarily to the extent that it adequately supports the 

application software and its functionality. 

5 b 
Why web-based system architecture is a popular approach to many 

organizational systems? Justify your answer with an example. 
[L5][CO3] [9M] 

 

Answer: 

DIAGRAM-3M 

EXPLANATION-6M 

 The widespread success of the World Wide Web has resulted in a large base of computer users 

familiar with Web techniques, powerful development tools for creating Web sites and Web 

pages and for linking them with other applications, and protocols and standards that offer a 

wide and flexible variety of techniques for the collection, manipulation, and display of data and 

information.  
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 In addition, a powerful website is already a critical component in the system strategy of most 

modern organizations. Much of the data provided for the website is provided by architectural 

components of the organization’s systems that are already in place. 

 Not surprisingly, these factors have led system designers to retrofit and integrate Web 

technology into new and existing systems, creating modern systems that take advantage of Web 

technology to collect, process, and present data more effectively to the users of the system. 

 

 

 The user of a Web-based system interacts with the system using a standard Web browser, enters 

data into the system by filling out Web-style forms, and accesses data using Web pages created 

by the system in a manner essentially identical to those used for the Internet. The organization’s 

internal network, commonly called an intranet, is implemented using Web technology.  

 This system architecture offers a consistent and familiar interface to users; Web-enabled 

applications offer access to the organization’s traditional applications through the Web. Web 

technology can even extend the reach of these applications to employees in other parts of the 

world, using the Internet as the communication channel. 

 Since Web technology is based on a client–server model, it requires only a simple extension of 

the n-tier architecture to implement Web-based applications. As an example, Figure shows a 

possible system architecture to implement Web-based e-mail.  

 Many organizations also now find it possible and advantageous to create system architectures 

that integrate parts of their systems with other organizations using Web technology and Web 

standards as the medium of communication.  

 For example, an organization can integrate and automate its purchasing system with the order 

system of its suppliers to automate control of its inventory, leading to reduced inventory costs, 

as well as to rapid replacement and establishment of reliable stocks of inventory when they are 

needed.  

 Internet standards such as eXtended Markup Language (XML) allow the easy identification of 

relevant data within data streams between interconnected systems, making these applications 

possible and practical. This type of automation is a fundamental component of modern 

business-to-business operations 
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6 

a 
Sketch the comparison between cloud service levels and computer system 

layers 
[L2][CO2] [3M] 

Answer: 

DIAGRAM-3M 

 

b 
Briefly discuss the major advantages and risks to an organization when 

considering the adoption of cloud computing 
[L2][CO2] [9M] 

 

Answer: 

ADVANTAGES-6M 

RISKS-3M 

Beyond the hype, there are a number of advantages and a number of major risks to an organization 

for IT system architects to consider when making decisions about a system design involving services 

in the cloud.  

Advantages: 

 The client’s data center is simplified and the cost reduced. It is not necessary to provide, 

support, and maintain individual copies of software for every user, nor to develop software that 

is already available from a cloud service provider, nor to purchase software that is only 

occasionally needed. Hardware purchase, configuration, power management, and maintenance 

are all potentially reduced and simplified. 

 Cloud services provide strong support for user collaboration, since multiple users can easily 

access the same software, databases, tools, and data files from the cloud. 
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 Properly designed, with the proper client applications, cloud services can be accessed on a wide 

variety of client equipments, fixed or mobile, thick or thin, from anywhere the Internet is 

available. 

 A cloud-based system is inherently scalable. Additional capabilities and services can be made 

quickly available as needed. A client organization can add more memory to a virtual machine, 

add more virtual machines, add more storage, etc. 

 A cloud-based system can continue to provide services and recovery during a client emergency. 

For example, a building fire at the client site will not cause a service outage to people working 

outside the building and eliminates the risk of data loss. Maintenance downtime and outage are 

reduced or eliminated. 

 Cloud-based services can be useful for short-term projects with intensive computing needs. 

Cloud services can significantly reduce the investment required for an entrepreneur to develop 

a new IT product, reducing or eliminating the need for venture capital in an IT start-up. 

 The use of IaaS allows a developer to make risky changes to his virtual machine environment 

without threatening the safety of production equipment.  

 

And some significant risks: 

 The quality of security at the cloud service is critically important. Even the smallest data leak 

or data theft can compromise a client organization’s future. 

 Cloud server outages or a loss of connectivity at any point in the link between client and cloud 

service can impede the ability of users to work. Operations at the client organization may be 

totally dependent on the reliability of every link in the connection. 

 The client organization is dependent on the long-term commitment and viability of the cloud 

service. There have been closures of cloud services, with resulting loss of data to their clients. 

Changes in cloud service operating procedures can also result in data loss. 

7 

a Write a short note on cloud computing [L2][CO2] [3M] 

Answer: 

EXPLANATION-3M 

 Cloud computing is the delivery of computing services—including servers, storage, databases, 

networking, software, analytics, and intelligence—over the Internet (“the cloud”) to offer faster 

innovation, flexible resources, and economies of scale. 

 Cloud service provides off-site storage facilities for an organization. This service can be used 

as a backup resource or for immediate emergency recovery, for example.  

 It can also be used to give users access to files from anywhere the Internet is available. Increased 

amounts of cloud storage can be readily acquired (for a fee, of course); so a client organization 

can simply purchase file space as they need it. 
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b Classify the services provided by cloud computing and explain them briefly. [L2][CO2] [9M] 

Answer: 

EXPLANATION FOR SaaS-3M, PaaS-3M, IaaS-3M 

Cloud computing is also used to provide additional computing capability when and where it is needed. 
Cloud computing provides three different types of services: 

1. Software as a service (SaaS) 

2. Platform as a service (PaaS) 

3. Infrastructure as a service (IaaS) 

Software as a service (SaaS) provides software applications that run on a server, delivering the results 

to the display on a client. In some cases, processing is divided between the cloud server and the client: 

there will be corresponding applications on each; processing is divided between the two. 

 

Platform as a service (PaaS) extends cloud services to the software facilities that one would expect 

to find on a developer’s computer: Web and programming development tools, facilities, a Webserver, 

and operating system application program interface (API). This provides everything a developer 

would need to create and run application software on a cloud platform, without the hardware and 

software investments needed to support local development. 

 

Infrastructure as a service (IaaS) offers cloud-based hardware emulation in the form of virtual 

machines, networking, and the like. The user/developer interacts with the virtual machine using a 

client application, or more commonly, a Web browser. Users can add additional virtual machines for 

testing with different system configurations, for example, providing considerable flexibility. 

Essentially, the user’s computer has been moved in its entirety to the cloud, and can be configured 

as a different computer at will. 

8 

a Describe the principal responsibilities of a system architect. [L2][CO2] [3M] 

Answer: 

EXPLANATION -3M 

 IT system architect must consider the system from the perspectives of application architecture, 

data architecture, network architecture, and computer architecture. Each of these addresses 

different aspects of the IT system as a whole. 

 The responsibility of the system architect to assess the particular needs of an organization and 

create a system that meets those needs while attempting to achieve an optimum balance of 

computer power, network capability, user convenience, and budget. 

 To do so, the architect will consider each aspect of the system: application architecture, network 

requirements, specification of computer systems, and data requirements. 

 The system architect must understand the features and constraints that establish the feasibility 

and desirability of a particular infrastructure configuration. 
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b 
Explain the concept of peer-peer computing and its advantages and 

disadvantages compared with client-server computing. 
[L2][CO3] [9M] 

Answer: 

PEER-TO-PEER COMPUTING:                                                                                     EXPLANATION -9M 

 An alternative to client–server architecture is peer-to-peer architecture.  

 Peer-to-peer architecture treats the computers in a network as equals, with the ability to share 

files and other resources and to move them between computers.  

 With appropriate permissions, any computer on the network can view the resources of any other 

computer on the network and can share those resources.  

 

Drawbacks: 

 Since every computer is essentially independent, it is difficult or impossible to establish 

centralized control to restrict inappropriate access and to ensure data integrity.  

 Even where the integrity of the system can be assured, it can be difficult to know where a 

particular file is located and no assurance that the resource holding that file is actually 

accessible when the file is needed. (The particular computer that holds the file may be turned 

off.) The system also may have several versions of the file, each stored on a different computer. 

 Synchronization of different file versions is difficult to control and difficult to maintain. 

 Finally, since data may pass openly through many different machines, the users of those 

machines may be able to steal data or inject viruses as the data passes through.  

 All of these reasons are sufficient to eliminate peer-to-peer computing from consideration in 

any organizational situation where the computers in the network are controlled by more than 

one individual or group.  

 

Advantages: 

 There is one exception: peer-to-peer computing is adequate, appropriate, and useful for the 

movement of files between personal computers or to share a printer in a small office or home 

network. 

 Peer-to-peer technology has also proven viable as an Internet file-sharing methodology outside 

the organizational structure, particularly for the downloading of music and video.  

 The perceived advantage is that the heavy loads and network traffic associated with a server 

are eliminated. (There are legal ramifications, also, for a server that is sharing copyrighted 

material illegally.)  

 This technique operates on the assumption that the computer searching for a file is able to find 

another computer somewhere by broadcasting a request across the Internet and establishing a 

connection with a nearby computer that can supply the file.  

 Presumably, that computer already has established connections with other systems. All of these 

systems join together into a peer-to-peer network that can then share files.  

 An alternative, hybrid model uses client–server technology to locate systems and files that can 

then participate in peer-to-peer transactions. The hybrid model is used for instant messaging, 

for Skype and other online phone systems, and for Napster and other legal file download 

systems. 
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9 

a Sketch the partial view of business application architecture [L3][CO3] [3M] 

Answer: 

DIAGRAM -3M 

 

b 
Illustrate Facebook’s application architecture and explain how it processes 

the user application requests. 
[L2][CO3] [9M] 

 

Answer: 

DIAGRAM -3M 

EXPLANATION -6M 
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 The application architecture describes the operation and interfaces between Facebook and 

independently developed and managed applications that work with Facebook, such as 

Farmville, Living Social etc. 

 The architecture is represented in this diagram as a slightly modified n-tier architecture, It offers 

reliable and consistent methods to exchange information between itself and third parties, 

handles relationships between Facebook users, and offers methods of interactions between 

users 

 Interaction with a Facebook application comes from a user’s web browser and is addressed 

 to a Facebook server, using standard HTTP. 

 However, that Facebook applications are not stored on Facebook’s servers. Instead, Facebook 

serves as an intermediary between the user’s web browser and the application provider’s own 

Web service.  

 Facebook provides a specialized interface to the application’s server. The interface includes an 

application program interface called the Graph API, as well as two special protocols, Facebook 

query language (FQL) and Facebook Javascript (FBJS) that are used by the application to allow 

information exchange between Facebook’s servers and the application server. 

 Thus, the Facebook server does not actually handle application requests, but simply passes on 

user application requests directly to the appropriate application server (2). 

 The application server can request information and services from the Graph API, using FQL 

and/or Javascript (FBJS). (3) 

 The API provides a wide variety of user information, as well as tools for searching, 

manipulating pages, posting stories, and more.  

 When the application has the information that it needs and is ready to publish, it creates an 

“internal” frame for a Web page, using HTML and the iframe tag. (4).  

 Facebook adds standard Facebook page features and returns the result to the user as an HTML 

response. (5). 

 Facebook’s architecture is based entirely on open source software, and Facebook is very open 

about its architecture and technology.  

10 
What is the primary mission of google? With the help of diagrams, explain how 

google designed its IT system architecture to achieve its mission. 
[L2][CO3] [12M] 

 

Answer: 

DIAGRAMS -4M 

EXPLANATION -8M 

 

The primary mission of Google is to provide powerful, fast search capability of material on the 

Internet for billions of users all over the world. Income to the organization is provided from 

advertising that is targeted to each user based on the specific nature of the user’s search. 

 

The design of Google’s IT system architecture is obviously fundamental to Google’s ability to achieve 

its mission and to meet reasonable income goals. Some of the basic requirements that the Google IT 

system must satisfy include the following: 
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 It must be capable of responding to millions of simultaneous requests from all over the world 

with pertinent, ranked search results and appropriately targeted advertising. Most desirably, the 

results and advertising would be matched in language, geographic suitability, and culture as 

much as possible to the location of the user. 

 The system must be able to troll the Internet systematically and thoroughly to retrieve data and 

to organize the data in such a way as to make it readily available for response to user requests. 

There must be a processing mechanism to establish a ranking of the results to a request. 

 The system must respond to requests with a reliability as near to 100 percent as is technically 

possible. Individual hardware and software component failures within the system must not 

affect the system performance adversely. 

 The system must be easily scalable to handle ever-increasing numbers of requests and must be 

cost effective. 

At the application level, the requirements identify three specific processing tasks that the system 

must fulfill: 

1. The system must accept search requests from users, identify and rank matches, create aWeb 

page, and serve it to the user. 

2. The system must collect data—lots of data! This task “crawls the Web”, identifies the search 

terms (every significant word) on every Web page it encounters, and maintains an index 

database connecting each term to the corresponding page.  

3. The system must manage advertisements, identify appropriate advertisements in response to 

user search requests, and make the advertisements available to the Web page creation 

application mentioned in 1. 

A simplified system diagram of the application architecture for a Google data center is shown in 

Figure. 

 

A request enters the system from the Internet and is distributed to a Google Web server for 

processing. A request consists of words and phrases. There are many separate Web servers available, 
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so that many requests can be processed in parallel. The words are passed to a spell checker, to an ad 

server, and to a pool consisting of a large number of index servers.  

Although the application processing just described is relatively straightforward, the implementation 

of this system presented a number of challenges to the system architects. Google’s system architects 

responded to these challenges by recognizing that each search could be processed independently on 

a separate computer, except for certain bottlenecks. 

 

A simplified hardware representation of their solution is shown in Figure. Groups of up to eighty 

computers are connected together in a network, then these networks, up to sixty-four of them, are, 

themselves, connected together to form a larger network, sort of like a miniature Internet of up to 

5,120 computers. Each computer acts as a server, with different computers assigned to different 

pieces of the application architecture. Each data centre is equipped similarly. 

 

 

 
 


