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Ubiquitous Computing

Aim:The Condition of Ubiquitous Computing Application in India
Abstract:
Ubiquitous computing names the third wave in computing, just now beginning. First were mainframes, each shared by lots of people. Now we are in the personal computing era, person and machine staring uneasily at each other across the desktop. Next comes ubiquitous computing, or the age of calm technology, when technology recedes into the background of our lives. Alan Kay of Apple calls this "Third Paradigm" computing.
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Introduction:
Generally, people, especially in developing countries, does not realize that they are in third of computer revolution era. They are in the era of ubiquitous computing, which mean that they can interact with the computer everywhere and anytime, not just sitting in front of the Personal Computer. Furthermore, the social and political challenges of the ubiquitous computing will be characterized by an increasing dependence on technology, control over the information to which everyday objects are linked, and the protection of privacy. In this case study, we present the study about the condition of ubiquitous computing application in India. We divide the application of ubiquitous computing in India into three parts, i.e. ubiquitous mobile application, ubiquitous web application, and ubiquitous payment system application. In India privacy is a difficult design issue that is becoming increasingly important as we push into ubiquitous computing environments. While there is a fair amount of theoretical work on designing for privacy, there are few practical methods for helping designers create applications that provide end-users with a reasonable level of privacy protection that is commensurate with the domain, with the community of users, and with the risks and benefits to all stakeholders in the intended system. Towards this end, we propose privacy risk models as a general method for refining privacy from an abstract concept into concrete issues for specific applications and prioritizing those issues. In this paper, we introduce a privacy risk model we have developed specifically for ubiquitous computing, and outline two case studies describing our use of this privacy risk model in the design of two ubiquitous computing applications. Emerging from recent mobile technologies, mobile learning, or m-learning, is beginning to offer ‘stunning new technical capabilities’ in education. This new genre of learning is viewed as a revolutionary stage in educational technology. However, ubiquitous computing technologies have given rise to several issues. This article revisits the relevant definitions and provides a conceptual framework of ubiquitous knowledge construction in light of contemporary research and theory. The framework can be used to assist educators and researchers who are examining the specific implications of mobile learning. (India)The year of the Internet of Things; The Internet of Things probably already influences your life. And if it doesn’t, it soon will, say computer scientists; Ubiquitous computing is essentially the term for human interaction with computers in virtually everything. Ubiquitous computing is roughly the opposite of virtual reality. Where virtual reality puts people inside a computer-generated world, ubiquitous computing forces the computer to live out here in the world with people. Virtual reality is primarily a horse power problem; ubiquitous computing is a very difficult integration of human factors, computer science, engineering, and social sciences. Ubiquitous computing will drastically reduce the cost of digital devices and tasks for the average consumer. With labor-intensive components such as processors and hard drives stored in the remote data centers powering the cloud , and with pooled resources giving individual consumers the benefits of economies of scale, monthly fees similar to a cable bill for services that feed into a consumer’s phone. Ubiquitous computing is a paradigm in which the processing of information is linked with each activity or object as encountered. It involves connecting electronic devices, including embedding microprocessors to communicate information. Devices that use ubiquitous computing have constant availability and are completely connected. (Shim, 2002)Ubiquitous computing focuses on learning by removing the complexity of computing and increases efficiency while using computing for different daily activities. Ubiquitous computing is also known as pervasive computing, every ware and ambient intelligence.
Ubiquitous computing is the method of enhancing computer use by making many computers available throughout the physical environment, but making them effectively invisible to the user. In its development as a new technology or as a branch of computer science,ubiquitous computing cannot be discharged from the other computer science aspects, such as natural interfaces, context aware computing, and micro-nano technology. (Shim, 2002)At this time, ubiquitous computing become the inspiration from the development of the new paradigm of computation, where the interaction between humankind and the computer was natural and slowly left the paradigm keyboard/ mouse/ display from the PC generation. At their core, all models of ubiquitous computing share a vision of small, inexpensive, robust networked processing devices, distributed at all scales throughout everyday life and generally turned to distinctly common-place ends. (Melhuish, 2010) For example, a domestic ubiquitous computing environment might interconnect lighting and environmental controls with personal biometric monitors woven into clothing so that illumination and heating conditions in a room might be modulated, continuously and imperceptibly. Another common scenario posits refrigerators "aware" of their suitably tagged contents, able to both plan a variety of menus from the food actually on hand, and warn users of stale or spoiled food. Ubiquitous computing presents challenges across computer science: in systems design and engineering, in systems modeling, and in user interface design. Contemporary human-computer interaction models, whether command-line, menu-driven, or GUI-based, are inappropriate and inadequate to the ubiquitous case. This suggests that the "natural" interaction paradigm appropriate to a fully robust ubiquitous computing has yet to emerge - although there is also recognition in the field that in many ways we are already living in anubiquitous computing world. Contemporary devices that lend some support to this latter idea include mobile phones, digital audio players, radiofrequency identification tags, GPS, and interactive whiteboards. It is a post-desktop model of human-computer interaction in which information processing has been thoroughly integrated into everyday objects and activities. This paradigm is also described as pervasive computing, ambient intelligence, or, more recently, everywhere, where each term emphasizes slightly different aspects. When primarily concerning the objects involved, it is also physical computing, the Internet of Things, hap tic computing, and things that think. Rather than propose a single definition for ubiquitous computing and for these related terms, taxonomy of properties for ubiquitous computing has been proposed, from which different kinds or flavors of ubiquitous systems and applications can be described. Mobile and ubiquitous computing have come about due to device miniaturization and wireless connectivity. Broadly speaking, mobile computing is concerned with exploiting the connectedness of devices that move around in the everyday physical world; ubiquitous computing is about exploiting the increasing integration of computing devices with our everyday physical world. As devices become smaller, we are better able to carry them around with us or wear them, and we can embed them into many parts of the physical world – not just the familiar desktop or a server rack. And as wireless connectivity becomes more prevalent, we are better able to connect these new small devices to one another, and to conventional personal and server computers.Ubiquitous computing (or "ubicomp") is a concept in software engineering and computer science where computing is made to appear anytime and everywhere. In contrast to desktop computing, ubiquitous computing can occur using any device, in any location, and in any format. A user interacts with the computer, which can exist in many different forms, including laptop computers, tablets and terminals in everyday objects such as a refrigerator or a pair of glasses. The underlying technologies to support ubiquitous computing include Internet, advanced middleware, operating system, mobile code, sensors, microprocessors, new I/O and user interfaces, networks, mobile protocols, location and positioning and new materials.This paradigm is also described as pervasive computing, ambient intelligence, or "every ware”. Each term emphasizes slightly different aspects. When primarily concerning the objects involved, it is also known as physical computing, the Internet of Things, haptic computing, and "things that think". Rather than propose a single definition for ubiquitous computing and for these related terms, a taxonomy of properties for ubiquitous computing has been proposed, from which different kinds or flavours of ubiquitous systems and applications can be described. Ubiquitous computing touches on a wide range of research topics, including distributed computing, mobile computing, location computing, mobile networking, context-aware computing, sensor networks, human–computer interaction, and artificial intelligence.(Peng, 2009)The main focus of ubiquitous computing is the creation of smart products that are connected, making communication and the exchange of data easier and less obtrusive. 
Key features of ubiquitous computing include:
1. Consideration of the human factor and placing of the paradigm in a human, rather than computing, environment.
2. Use of inexpensive processors, thereby reducing memory and storage requirements.
3. Capturing of real-time attributes.
4. Totally connected and constantly available computing devices.
5. Focus on many-to-many relationships, instead of one-to-one, many-to-one or one-to-many in the environment, along with the idea of technology, which is constantly present.
6. Includes local/global, social/personal, public/private and invisible/visible features and considers knowledge creation, as well as information dissemination.
7. Relies on converging Internet, wireless technology and advanced electronics.
8. Increased surveillance and possible restriction and interference in user privacies, as the digital devices are wearable and constantly connected.
9. As technology progresses, the reliability factor of the different equipment used may be impacted.
Much of the progress around ubiquitous computing involves the new ways that developers and engineers have been able to distribute computing systems across wireless technologies and sets of hardware pieces that are wirelessly connected to each other. Wireless sensor networks and radio frequency technology have enabled the emergence of "body area network systems" that track behaviour in motion across the human body, and other kinds of comprehensive interfaces that make computing seem, in a word, ubiquitous. An easy way to think about ubiquitous computing is by contrasting it to traditional technologies. As computing systems emerged, they were always linked to very specific interfaces the computer screen and computer hardware. There was one screen that disseminated information. There was one motherboard or tower that computed processes. Various peripherals facilitated human response(Grudin, 2002). By contrast, ubiquitous computing involves moving that interface to a wider variety of points. Some people think of ubiquitous computing as the ability to use different devices to access the same information, in much the same way that modern cable-television carriers offer the ability to view shows or movies from any TV in a house. But that is only part of the enormous potential of ubiquitous computing systems to broaden our horizons when it comes to how we interact with computers.(Peng, 2009)Ubiquitous computing has been linked to ideas like the "Internet of Things," which posits a greater array of hardware pieces linked to local or global wireless networks.
1. A concept in informatics and engineering where computing can occur everywhere and anywhere. In contrast to desktop computing, ubiquitous computing can occur using any device, based on data obtained by sensors present in any location, in any format. Learn more in: Unobtrusive Smart Environments for Independent Living and the role of Mixed Methods in Elderly Healthcare Delivery: The USEFIL Approach
2. A paradigm shift where the environment becomes intelligent by integrating information processing capabilities into everyday objects and activities. 
3. A post-desktop model of human-computer interaction in which information processing has been thoroughly integrated into everyday objects and activities
4. Computing everywhere for everyone. Learn more in: Big Data Analysis in IoT
5. A novel computing paradigm, which integrates among others distributed systems, embedded systems, ad-hoc (wireless) networks, middleware and user interface design. It comprises the set of computer and network based technologies used to achieve the vision of AmI.  Deploying Ubiquitous Computing Applications on Heterogeneous Next Generation Networks
6. A vision that computers will exist everywhere. Devices with networking and processing capabilities will embed themselves within the fabric of our physical environments, effectively making them invisible to the end user.  Networked Appliances and Home Networking: Internetworking the Home
7. The idea of embedding computation into the environment by using everyday objects that enable people to interact with information-processing devices more naturally and casually than they currently do. The term was coined by Mark Weiser, chief scientist of Xerox PARC. Other terms include pervasive computing and calm technology.  Handhelds for Digital Libraries
8. The vision of ‘Ubiquitous Computing’ was first formulated by Weiser (1991), who argues, that computers should be integrated into the physical environment, and hence be effectively invisible to the user, rather than distinct objects on the desktop. Weiser envisioned the omnipresence of tiny, wirelessly interconnected computers, which are embedded into just about any kind of everyday object regarding the interaction with ubiquitous computing applications, the user is not necessarily part of each transaction, instead he controls the system from the outside.  Information Security at Large Public Displays
9. Ubiquitous computing (ubicomp) is a post-desktop model of human-computer interaction in which information processing has been thoroughly integrated into everyday objects and activities.  A Novel Intrusion Detection System for Smart Space
10. It is a concept to allow computers are available through the physical environment. It envisions the transformation of physical spaces into active information spaces. Model and Infrastructure for Communications in Context-Aware Services
11. This term denotes the tendency of having computing devices embedded in everyday life objects and places. Ubiquitous computing (or ubicomp) is a research discipline that focuses on the design of computing systems that can be used with in any situation regardless of where the computing devices are located.  Unobtrusive Interaction with Mobile and Ubiquitous Computing Systems through Kinetic User Interfaces
12. Ubiquitous Computing means that we have access to computing devices anywhere in an integrated and coherent way. : A Survey on the use of Emotions, Mood, and Personality in Ambient Intelligence and Smart Environments
13. Is the Computing thoroughly integrated into everyday objects and activities. Global Edu: Towards a Model for Ubiquitous Learning
14. Describes a computing environment that enhances the experience utilization of physical spaces to its users, using a saturated environment for embedded computers seamlessly as infrastructure. Learn
15.  computing that can occur any place, anytime, anywhere.  Wearable Computers
16. Ubiquitous Computing means that we have access to computing devices anywhere in an integrated and coherent way. Learn more in: Ambient Intelligence Environments
17. A concept of computing in which it is assumed the computer will be everywhere, whether through the use of small portable devices or through embedded computers. The Human Resource Implications of Computers
18. Also known as pervasive computing, this is the study of how computing can be integrated into the environment in a way that makes it easily accessible to users. Ambient Intelligence in Perspective
19. This term was coined by Mark Weiser, and means a “disappearing” everyplace computingenvironment which nobody will notice as being present. User will be able to use both local and remote services.  Business Decisions through Mobile Computing
20. A computing environment that includes the different types of computers and mobile devices whose functions are integrated into everyday life. Internet and E-Business Security
21. Ubiquitous computing names the third wave in computing, just now beginning. It is roughly the opposite of virtual reality, and it is a very difficult integration of human factors, computer science, engineering, and social sciences.  Mobile Geographic Information Services
22. Refers to the ability to perform computing or communications from anywhere at any given time. Thus, untethering individuals from wired networks creates opportunities but is constrained by other issues such as power consumption.  Ubiquitous Commerce
23. A milieu in which computation resources are distributed through the objects and surfaces of everyday life. Learn more in: To Connect and Flow in Seoul: Ubiquitous Technologies, Urban Infrastructure and Everyday Life in the Contemporary Korean City
24. Conceived in the early 1990s, ubiquitous computing envisages a world of embedded devices, where computing artefacts are embedded in the physical environment and accessed in a transparent manner. Learn more in: Intelligent User Interfaces for Mobile Computing
25. The method of enhancing computer use by making many computers available throughout the physical environment, but making them effectively invisible to the user. Learn
26. Computing which as far as possible is integrated into everyday life rather than being associated with specific devices called computers. Learn more in: Art and Technology for Health
27. A future scenario of human-computer interaction with fully integrated information processing in everyday objects and activities. Learn more in: Employment and Acceptance of Near Field Communication in Mobile Marketing
28. Hidden integration of technology in human environments where users can access to information and functionality at anytime and anywhere. Learn more in: An Architecture Proposal for Residential Care Home Environments
29. Is a research paradigm that emerged from anthropological studies at Xerox Parc in the late 1980s. Marc Weiser proposed a human-centric vision of a many-to-one relationship between computers and humans. It addresses the way in which computers are increasingly integrated into the everyday environment in ways that helps humans perform daily tasks. Over time, Ubiquitous Computing has integrated research related to pervasive computing, mobile computing, and wearable computingLearn more in: Privacy Challenges for the Internet of Things.
30. Refers to the concept of making computing resources available anywhere. While computers used to be large and heavy machines, ubiquitous computing relies on the miniaturization of electronics and therefore the possibility of integrating computing technology into small mobile devices and many kinds of other ubiquitously appearing contexts. Learn more in: Time-Windows: Reconnecting the Window-Metaphor of the GUI to Real Space
31. Is the area of research that investigates the integration of computing the actions, attitudes and behaviors inherent to human beings, with the aim of making the human-computer interaction invisible. Learn more in: Three-Dimensional Virtual Environment and NPC: A Perspective about Intelligent Agents Ubiquitous
32. The discipline aims to bring computing anywhere and anytime in any object. It is also called pervasive computing. Learn more in: Healthcare Data Analysis in the Internet of Things Era
33. Is a research paradigm that emerged from anthropological studies at Xerox Parc in the late 1980 Marc Weiser proposed a human-centric vision of a many-to-one relationship between computers and humans.
34. The third computing paradigm where the person relates physically with a large number of computers without temporal or spatial restrictions. 
35. The concept of embedding computing capabilities into any ordinary object, in any location. May also be known as “pervasive computing
36. A model of human-computer interaction in which information processing is integrated into everyday objects and activities. Unlike the desktop paradigm, in which a single user chooses to interact with a single device for a specialized purpose, with ubiquitous computing a user interacts with many computational devices and systems simultaneously, in the course of ordinary activities, and may not necessarily even be aware that is doing so
37. The idea of ubiquitous computing as invisible computation was first articulated by Mark Weiser in 1988 at the Computer Science Lab at Xerox PARC. It can be defined as integration of microprocessors into everyday objects like furniture, clothing, toys, roads, smart materials. 
38. An environment where computers are embedded in our natural movements and interactions with our environments. Combines mobile and pervasive computing. 
39. This integrates computers into the environment through everyday objects that would enable people to interact with information-processing devices more naturally and casually than they currently do regardless of location or circumstance. For purposes of this paper, the definition is further delineated as a one-to-one computing environment in which each student and teacher has one Internet-connected wireless computing device for use both in the classroom and at home that is not shared with others ( Hayes Connection & Greaves Group, 2006 ) Learn more in: Embedding Ubiquitous Technologies
40. The branch of computing that deals with always connected, off the desktop mobile components that may or may not have certain life constraints that are, battery, computing power, mobility management and so forth. 
41.Coined by Mark Weiser a “Disappearing” every place computing environment and nobody will notice its presence. User will be able to use both local and remote services. 
42. A grand challenge computing paradigm that enables pervasive distribution of computational resources for effective collaboration. 
43. A post-desktop model of human-computer interaction in which information processing has been thoroughly integrated into everyday objects and activities. 
44. UC is a model of human-computer interaction in which information processing has been thoroughly integrated into everyday objects and activities. As opposed to the desktop paradigm, in which a single user consciously engages a single device for a specialized purpose, someone “using” ubiquitous computing engages many computational devices and systems simultaneously, in the course of ordinary activities, and may not necessarily even be aware that they are doing so. Ubiquitous computing encompasses a wide range of research topics, including distributed computing, mobile computing, sensor networks, human-computer interaction, and artificial intelligence. 
45.The term ubiquitous computing (UbiComp) captures the idea of integrating computers into the environment rather than treating them as distinct objects, which should result in more “natural” forms of interaction with a “smart” environment than current, screen-based user interfaces. 
46. This concept was introduced in the late 1980s and has been developed under various names such as pervasive computing and ambient intelligence. The basic idea is to make computers autonomous agents that take on our goals.
47. A computing paradigm, where computation is integrated into the environment, rather than having computers as distinct objects. One of the goals of the field is to embed computation into the environment, and allow everyday objects to be used for interaction. 
48. A human-computer interaction model introduced by Mark Weiser (Weiser 1991), where computer technology to a high degree allows itself to reside silently into the background of the users’ attention. A central notion in the ubiquitous computing paradigm is to integrate computers seamlessly into our everyday activities and physical environments. By enabling these embedded computers to automatically sense and adapt to their use context, ubiquitous computing seeks to render the computer “invisible” in use. 
49. A human-computer interaction model introduced by Mark Weiser (Weiser 1991), where computer technology to a high degree allows itself to reside silently into the background of the users’ attention. A central notion in the ubiquitous computing paradigm is to integrate computers seamlessly into our everyday activities and physical environments. By enabling these embedded computers to automatically sense and adapt to their use context, ubiquitous computing seeks to render the computer “invisible” in use. 
50. In its idealized form that ICT is present anywhere and anytime serving people through embedded electronic devices, programmers and sensory networks. Thus, the environments may turn intelligent and cities function online and in real time
51. Mark Weiser described computer ubiquity as the idea of integrating computers seamlessly, invisibly enhancing the real word. Ubiquitous Computing is an emergent computing paradigm where the user’s applications are available in a suitable adapted form, wherever they go and however they move. 
52. The “anywhere and at any time” paradigm that idealized a world, in which information processing is thoroughly integrated into daily activities. Ubiquitous Computing can be viewed as the combination of Mobile Computing and Pervasive Computing. In (Weiser 1993) Ubiquitous Computing is defined as a method to allow the insertion of computing processes into every physical place by guarantying the invisibility principle in the access of services, peripheral and contents. 
53. Hidden integration of technology in human environments where users can access to information and functionality at anytime and anywhere. 
54. Is computing concept which can occur using any device and where computing can appear everywhere and anywhere. 
55. A new domain of computing where the user is surrounded by several networked devices that provide services continuously. 56. Computing environment consists of sensors and mobile and smart devices, embedded in the physical world, interacting with people naturally and invisibly. 
57. Computational power in devices throughout our lives as opposed to only in our computers or handheld smartphones. 
58. It is a concept where computing is made to appear everywhere and anywhere and users can access to the information exploiting any kind of device, in any location and in any format. The technologies for supporting Ubiquitous Computing include Internet, middleware, sensors, location and positioning. 
59. Anywhere computing. Learn more in: Energy Conservation in the Era of Ubiquitous Computing
60.A sort of extension of mobile computing based on the portable accessing technologies (i.e. cameras, Location Based Service, Ubiquitous Sensor Network, etc.), always connected to a network, and linked to web-based multimedia content repositories that adapt the provided contents according to users’ characteristics. Learn more in: Ubiquitous Computing, Contactless Points, and Distributed Stores. The prosperous development of wireless communication and sensor technologies has attracted the attention of researchers from both computer and education fields. Various investigations have been made for applying the new technologies to education purposes, such that more active and adaptive learning activities can be conducted in the real world. Nowadays, ubiquitous learning (u-learning) has become a popular trend of education all over the world, and hence it is worth reviewing the potential issues concerning the use of u-computing technologies in education, which could be helpful to the researchers who are interested in the investigation of mobile and ubiquitous learning.


Analysis:
The Transition to Ubiquitous Computing Obviously, in a world where one still encounters the occasional landline phone, fax machine and pager, simply having the technology to enable ubiquitous computing does not automatically result in its universal adoption. Over the next year or so, a number of other advances will serve as benchmarks for the spread of the ubiquitous computing revolution. "A thing to look for is when your healthcare data goes into the cloud. That will be kind of a watershed moment. And in another year or two, when cars start communicating with each other," Patterson said. Similarly, just as the Kindle constantly communicates with the Amazon cloud to preserve what page readers last read across all the Kindle platforms, so too will all mobile devices start communicating with the cloud, without the user realizing it, to sync up data across different media, said Brown. Bit by bit, over the coming months, twenty years’ worth of laboratory research and industry development will filter out of the hands of scientists and into the pockets of general consumers, filling out the final gaps in the transformation of computing. (Ministry of Electroics & Information Technology)Soon, a digital device tied to one spot, designed for multiple uses, with a limiting interface, will seem as archaic as a computer without internet connectivity does today. Your computer is disappearing. And when it goes, you won’t even notice it's gone. "It's the opposite of less is more? Ubiquitous computing is more is less," Buxton said. “Computing in the right place, in the right form, means less technology in between the user and the task they want to accomplish”.
Ministry of Electronics & Information Technology
Often referred to as the “Third Wave” in computing or “Third Paradigm” computing, Ubiquitous Computing or Ubicomp in short is a genre in computing that is altering the way we have used the computers and our computing experience.
To understand Ubicomp we have to trace the journey of Computers. First there were those big ‘boxes’- the main frame Computers. A single machine under common sharing by a lot of workforce, then it was personal Computer that overtook us. Desktop in a table with a person staring at the monitor became the most common sight. The Ubiquitous Computing is a whole new ballgame. Here the technology recedes to the background, computing is unobtrusive yet helpful in assisting the user in meeting the needs. It’s like using a Computer without sparing a thought about it that’s the specialty of Ubicomp. DIT’s Impetus behind the Ubiquitous Computing projects are primarily to facilitate capacity building in the UbiComp technology. The projects will enable developments in sensor networks, middleware, context-aware computing, Human-Computer-Interaction, sensor nodes and proof-of-concept application. C-DAC (Hyderabad, Chennai and Bangalore) is the main implementing agency for the programme along with academic institutions such as IIM Kolkata, IISc Bangalore, IIT and Amrita University. The following projects are currently underway. They are as follows

Ubiquitous Computing Projects
Some of the ongoing projects under Ubiquitous Computing are as follows:
1. Establishment of National Ubiquitous Computing Research Centres
Under National Ubiquitous Computing Research Initiative by C-DAC Centres (Hyderabad, Chennai & Bangalore), the objective is to create a R&D base in the multi-disciplinary areas of Ubiquitous Computing (UbiComp). Some of the development areas include Intelligent Home technologies for Illumination control, HVAC and augmenting artefact’s used at home such as Interactive Mirror, Smart Bed, Automated Kitchen, as well as Body Area Networks for connecting health care sensors in order to provide always-on (ubiquitous) healthcare.
2. Pollution Monitoring and Evaluation system
A project on Pollution Monitoring and Evaluation system using Sensor based Wireless Mesh Network for the protection of Public spaces" was initiated at IIM Kolkata.
The objective of the project is development of a Wireless Sensor Network for pollution monitoring by identifying the primary source of emission, (detecting Benzene, Toluene, Xylene, CO & CO2 et al, developing a mechanism for data filtering and aggregation, power management and finally commercialization of the product/ system. The field trials have been successfully completed in Kolkata Metropolitan area and the project is to be launched soon.

3. Design and Development of Ubiquitous Computing Test Bed and UC Applications
A Project on “Design and Development of Ubiquitous Computing Test Bed and UC Applications" is at IISc Bangalore. The project aims to develop efficient test-bed architecture for ubiquitous applications and a framework for testing UC applications having standard configurations. Currently many of the systems have already been developed.
4. Wireless Sensor Network for Real-Time Landslide Monitoring
A project on Wireless Sensor Network for Real-Time Landslide monitoring is on at Amrita University, Kollam, in Kerala. The project aims at development of a Wireless Sensor Network for Real-Time Landslide Monitoring with pore water pressure, tilt meter and rain gauge sensors, along with a wireless sensor network for the deployment site. With this technology in operation, the risk of landslide will be assessed and remote command and control interface will be provided for different purposes. The on-site sensors are to be installed very soon.
5. Development of Multimodal User Interface
A project on development of multimodal user interface for Internet access to common people in India is going on at IIT-Kharagpur. This project aims to providing support for Internet access to backward communities in India in their own languages like Hindi and Bengali and providing multimodal interaction facilities.
6. National Centre for Medium Range Weather Forecasting Centre (NCMRWF)
A project on National Centre for Medium Range Weather Forecasting Centre (NCMRWF), Noida is being implemented by C-DAC, Pune. This project jointly funded by DST and DIT is for setting up PARAM system. The project aims to port several weather forecasting models for Medium Range Weather Forecasting on PARAM Computers. Currently the system is under benchmarking and porting of forecasting software models will be continued for regular operational data.

Ubiquitous Computing is also known as Pervasive Computing. Generally it is present in devices and sensors. Most of the Internet of Things (IOT) devices are based on Ubiquitous Computing.
Some of the examples are:
1. Apple Watch
2. Amazon Echo Speaker
3. Amazon Echo Dot
4. Fitbit
5. Electronic Toll Systems
6. Smart Traffic Lights
7. Self-Driving Cars
8. Home Automation
9. Smart Locks
10. NEST

Conclusion:
The key questions that arise from Technology Paternalism seem to be always the same: When do we want to have things under control and when do we want things to act silently and autonomously? When should things be intrusive and when not? When is Paternalism in general right and when wrong? And, of course, who controls who in a specific context? The first two questions have to be answered individually by everyone. Some people might prefer total personal control and would also pay the price of lower comfort and more attention. Others would eventually prefer the feeling of things that work automatically and would be willing to pay the price of a restrained freedom of choice. There is no single answer and there will be no silver bullet except building flexibility into systems to allow everyone to answer these questions for them. The question whether paternalism is good for people is one of the oldest philosophic questions around and still discussed widely. Sunstein and Thaler claim a model of “Libertarian Paternalism” because “it is testable and false” to assume that “almost all people  make choices that are in their best interest or at the very least better, by their own lights, than the choices that would be made by third parties”, whereas Mitchell (2005, p. 29) answers this by mentioning that “it is impossible by definition for a third party to make judgements about another individual’s utility, because the ranking of preferences is purely subjective”. There will be no single answer and we did not really expect to find one here, either. But we introduced the paternalistic principle to serve as a basis for reflection about Ubicomp technology. We showed the need for debating about paternalism in the context of this new computing era and elaborated a working definition that accounts for the special conditions of paternalism enforceable through technological means. We also identified some main issues that arise from Technology Paternalism and the ongoing trend towards it in an era of Ubiquitous Computing. And last but not least we made some design suggestions that could embrace the potentially negative effects arising from Technology Paternalism. As the current discussions about privacy in the field of Ubiquitous Computing show, in the majority of cases there is no way of resolving a problem only by regulating it or only by employing technological means. A well-adjusted mix of methods, consisting of mechanisms of norms, law, market and technology seems to be the most promising approach. In the context of Technology Paternalism this could, for instance, include a legal obligation for manufacturers to design technology in an overrulable way to allow individual diversifying according to different wishes and needs of people. In any case, a public process of discussion on the shaping of Ubiquitous Computing technologies is needed. Even if the question of ‘the right degree of paternalism’ is an extremely subjective and political one, we need obligatory and socially accepted guidelines for designing calm technologies. There is no determinism regarding to the impacts of Ubiquitous Computing for society leading to a pre-defined outcome. As Williams and Edge mention, very stage in the generation and implementation of new technologies involves a set of choices between technical options. These choices have to be considered and discussed publicly – especially with deeper involvement of those people affected. We hope we have given some food for thought with respect to the level of desirable automation.
Future Enhancement
Ongoing miniaturization allows for the ubiquitous presence of computers and smart objects. This phenomenon, along with the interlinking of digital networks and attendant ubiquitous computing, is leading progressively toward the context-aware and adaptive exchange of information. The concept of cyberspace is thus being turned inside- Ubiquitous Computing: Potentials and Challenges 1343 out. No longer depicted as a digital simulation, the real world will become part of a ubiquitous digital network. In a ubiquitous computing world, a digital terrain will exist in parallel to the physical landscape. This terrain will not limit itself to humans and their communication. It will potentially involve and depict the environment in its entirety. While today’s users are usually conscious of the ICT applications they are using, several exchange and application processes will run independently in ubiquitous computing. In ubiquitous computing paradigm, smart objects will interact seemingly imperceptibly with one another and the services will emerge as they are available without explicit human intervention. Information processing will be an endless background activity. Ubiquitous computing systems thereby exhibit a unique set of characteristics as compared to other information systems. Ubiquitous computing systems are largely decentralized and complex systems involving a multitude of service providers and operators. This also means that ubiquitous computing systems will be vulnerable to several different types of disturbances, attacks and technical malfunctions. Human beings will not take conscious note of several interactions in ubiquitous computing. One can therefore assume neither an explicit consent of the user to an activity nor any knowledge of the possible consequences of his/her actions. In addition, vast amount of data will be involved with ubiquitous computing, which could easily result in personal data or data attributed to a person being collected and evaluated automatically. It is still far too early for a final word on future security architectures in ubiquitous computing. Yet, it is abundantly clear that data security must be a central technological component, if user acceptance is to be ensured. As with any information system, the data protection principles of data minimization, transparency and consent must also apply in ubiquitous computing. The data security technologies in a ubiquitous computing of the future must be easy-to use, understandable and free of discrimination. The user must have the freedom to choose at all times for himself which data he wants to transfer to which service providers, and how these data are used. It is especially important that the user be able to switch off any of the ubiquitous computing services that interact with him at any time.
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