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Message from the Head of Department

The Department of Computer Science and Engineering was established in the year 2009, and
presently it offers Under Graduate Programme Computer Science and Engineering with a
student intake of 120 and Post Graduate Programme in Computer Science and Engineering
with a student intake of 9. The Department has well qualified faculty and supporting staff in
areas such as Networking, Artificial Intelligence, Programming languages and Machine

Learning

The department's primary objective is to deliver world-class quality education in the field of
Computer Science. Equipped with computers featuring fully networked terminals with the
latest hardware and software configurations, the department provides a conducive learning
environment. Additionally, the department offers Internet connectivity with a bandwidth of 300
Mbps on a 1:1 ratio, ensuring seamless access to online resources. These facilities empower

students to explore and innovate in the ever-evolving field of Computer Science.

Dr. S. Jothilakshmi., M.E., Ph.D.,
Associate Professor and Head,

Department of Computer Science and Engineering




Vision and Mission of the Department

Vision of the Department

To develop competent Computer Science Engineers, capable of meeting the challenges

in the globalized technological society.

Mission of the Department

DM 1: To provide good quality academic and infrastructure environment that would help the

students acquire deep knowledge and skills in Computer Science and Engineering.

DM 2: To prepare students for careers in IT Industry, encourage Entrepreneurship and mould

them to take leadership for the betterment of the society.

DM 3: To produce competent graduates with human values, for carrying out research in cutting

edge technologies in Computer Science and Engineering.

Program Educational Objectives (PEOSs)

PEO 1: Prospective Career: To exhibit knowledge and skills in the various domain areas of
Computer Science and Engineering with an awareness in different disciplines for a prospective
career and to undertake novel research as per the needs of the society, government and

industries.

PEO 2: Higher Education: To be strong in fundamentals of Computer Science and

Engineering for successfully pursuing higher education and research in reputed institutions.

PEO 3: Product Development: To apply their knowledge and innovative ideas to design and
develop products in interdisciplinary areas for real time problems and to emerge as

entrepreneurs.

Program Specific Outcomes (PSOs)

PSO 1: Able to analyze and develop solutions to complex engineering problems in IT such as
Operating Systems, Networks, Data Structure, Database Management Systems, Cloud

Computing and Mobile computing, to meet the society and industrial needs.

PSO 2: Able to solve the industry problems with knowledge in recent technology and tools
such as Machine Learning, Internet of Things, Oracle, Java Programming etc with good team

skills and ethical values.




Program Outcomes (POs)

PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering

problems.

PO 2: Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,

natural sciences, and engineering sciences.

PO 3: Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental

considerations

PO 4: Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and

synthesis of the information to provide valid conclusions.

PO 5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex engineering

activities with an understanding of the limitations.

PO 6: The Engineer and Society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities

relevant to the professional engineering practice.

PO 7: Environment and Sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the knowledge

of, and need for sustainable development.

PO 8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities

and norms of the engineering practice.

PO 9: Individual and Team work: Function effectively as an individual, and as a member or

leader in diverse teams, and in multidisciplinary settings.




PO 10: Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive

clear instructions.

PO 11: Project management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and

leader in a team, to manage projects and in multidisciplinary environments.

PO 12: Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological change.

Message From Editorial Team

Welcome to an exciting edition of the technical magazine of Department of Computer Science
and Engineering, where innovation, creativity, and technology converge. In this topic, we
deliver Linux is a cornerstone of modern computing, known for its open-source nature,
reliability, and adaptability. It powers everything from personal devices to enterprise-level
servers and cloud infrastructures, making it a key player in the global technology ecosystem.
What sets Linux apart is its community-driven development, which fosters continuous
innovation and customization. Users benefit from enhanced security, system stability, and
freedom to modify the system according to their needs. With distributions like Ubuntu, Red
Hat, and CentOS, Linux provides solutions for diverse applications, fuelling advancements in

areas such as cloud computing, artificial intelligence, and embedded systems.

We would like to extend our heartfelt gratitude to all contributors who have taken the time to
share their insights and expertise. Your work is the keystone of this publication, and it is your

dedication that makes each edition of our Magazine a success.

As you explore the content within these pages, we encourage you to think beyond the
boundaries, to question, to innovate, and to contribute to the vibrant tapestry of ideas that

defines our institution.

Thank you for your continued support and enthusiasm. We hope you enjoy this issue as much

as we have enjoyed putting it together.
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LINUX KERNELS

\ ot

[Tux the penguin, mascot of Linux]

The kernel of the Linux operating system resembles that of Unix. The Linux operating
system is built on the Linux kernel, which is a widely used operating system kernel
worldwide. Linux distributions are typically used on traditional computer systems, but Linux
is also used on embedded devices like routers. The Linux kernel is also the foundation for the
Android mobile and tablet operating system.

The application programming interface (API) of the Linux kernel, which allows user
programs to communicate with the kernel, is designed to be extremely stable and not interfere
with users pace programs (some programs, including those that have graphical user
interfaces, also depend on other APIs). Device drivers manage the hardware as part of the
kernel's operation; "mainlined” device drivers are also designed to be extremely stable.
Nevertheless, in contrast to many other kernels and operating systems, the interface between
the kernel and loadable kernel modules (LKMs) is not intended to be especially reliable by
design.

The Linux kernel is a well-known example of free and open source software, as it is created
by contributors all over the world. Discussions on daily development are held on the Linux
kernel mailing list (LKML). While certain firmware images are offered under different non-
free licenses, the Linux kernel is distributed under the GNU General Public License version 2
(GPLv2). A 21-year-old student at the University of Helsinki in Finland named Linus
Torvalds began developing some basic operating system concepts in April 1991. He began
with a terminal driver and a task switcher written in Intel 80386 assembly code. The
following was submitted by Torvalds on August 25, 1991, to the Usenet newsgroup
comp.os.minix.

Many more people contributed code to the project after then. The Linux kernel received ideas
and code contributions from the MINIX community early on. Many of the parts needed for a
free operating system had been developed at the time by the GNU Project, but GNU Hurd,
the project's own kernel, was unfinished and unavailable. The BSD operating system was still
bound by legal restrictions. Despite the early versions' limited functionality, Linux quickly
attracted developers and consumers. The first post to the alt.os.linux newsgroup was posted
on January 19, 1992, after it was established. Comp.os.linux was renamed from alt.os.linux
on March 31, 1992.




VERSION HISTORY

Soon after, Linux was used to port the X Window System. The earliest Linux version to run
X was 0.95, released in March 1992. The sense that a version 1.0 with no significant missing
elements was close at hand led to this significant version number jump (from 0.1x to 0.9x).
This proved to be a little too hopeful, though, as fifteen development versions of version 0.99
were released between 1993 and the beginning of 1994.
Linux 1.0.0, with 176,250 lines of code, was published on March 14, 1994. Linux 1.2.0 (with
310,950 lines of code) was published in March 1995.
Following the June 9, 1996 introduction of Linux version 2, the following significant
versions were issued under the version 2 banner:

* Linux 2.2.0 (1,800,847 lines of code) was published on January 25, 1999.

* December 18, 1999: Linux was made possible to run on enterprise-class
computers with the release of IBM mainframe fixes for version 2.2.13.

* On January 4, 2001, Linux 2.4.0 (3,377,902 lines of code) was published.

* On December 17, 2003, Linux 2.6.0 (5,929,913 lines of code) was published.

Beginning in 2004, a new release process was implemented, resulting in the regular release of
new kernels (numbered 2.6.0, 2.6.1, up through 2.6.39)

Linus Torvalds declared the release of Linux 3.0 on July 21, 2011, saying, "Gone are the 2.6
days." Compared to Linux 2.6.39, the version bump is not about significant technological
advancements; rather, it commemorates the kernel's 20 years of existence. There was no
change to the time-based release procedure.

15,803,499 lines of code were present in the Linux 3.10 release as of 2013.

CURRENT VERSION

There is some discussion over how quickly Linux could be modified to utilise subsequent
GPL versions, like version 3, and whether this is even possible given that it is now only
licensed under version 2 of the GPL, with no option for the licensee to choose "any later
version." preferable).When version 2.4.0 was released, Torvalds himself made it clear that his
own code was only compatible with version 2. But according to the GPL's provisions, any
version may be used if none is selected, and Alan Cox noted that not many other Linux
contributors have chosen a specific GPL version. 28 of the 29 important kernel programmers
surveyed in September 2006 said they preferred GPLv2 over the GPLv3 draft that was in use
at the time.

The kernel in Linux is monolithic. With complete access to the hardware, device drivers and
kernel extensions operate in kernel space; nevertheless, certain exceptions—such as FUSE-
based file systems—run in user space. Unlike the graphics system in Microsoft Windows, the
majority of Linux users do not have their graphics system running within the kernel. Device
drivers, in contrast to conventional monolithic kernels, are readily configured as modules that
can be loaded or unloaded during system operation. Additionally, unlike conventional
monolithic kernels, device drivers may be pre-empted under specific circumstances. The
purpose of the latter innovation was to provide symmetric multiprocessing capabilities and
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appropriately handle hardware interrupts. The Linux kernel does not have a Binary Kernel
Interface by design.

The file structure includes the hardware as well. Through an entry in the /dev or /sys directories,
device drivers provide an interface to user applications. The /proc directory maps process
information to the file system as well.

The Linux kernel provides support for virtual memory, shared libraries, demand loading, shared
copy-on-write executables (via KSM), memory management, threading, and real preemptive
multitasking in both user and kernel mode.

SECURITY

Because many Linux kernel defects have the potential to allow for privilege escalation or
create denial-of-service attack vectors, computer security is a widely discussed topic in
regard to the kernel. Numerous similar vulnerabilities in the Linux kernel have been
discovered and addressed over time. To solve vulnerabilities in the Linux kernel related to
computer insecurity, new security measures are constantly added.

Kernel engineers have come under fire for allegedly hiding or at the very least failing to
disclose security vulnerabilities. Linus Torvalds responded in 2008, saying, “in my opinion,
security flaws are just' regular bugs.™ | don't hide them, but I also don't see any reason to
search them out and make an announcement about them. In fact, part of the reason | don't
care about the whole security circus is that | believe it glorifies bad behaviour, which in turn
encourages it. It makes 'heroes' out of security professionals, as if those who do more than
just patch common issues aren't as valuable. Actually, because there are so many more of the
uninteresting common defects, they are all far more significant. A spectacular security flaw
shouldn't be treated any more' special’ or revered than a chance spectacular crash brought on
by poor locking, in my opinion.”

Sometimes Linux bugs have been fixed before those in other systems. In May 2012, it was
discovered that vulnerabilities in popular operating systems like Windows, FreeBSD,
XenServer, and Solaris were caused by differences in how the instruction was implemented
in AMD and Intel processors. The Linux kernel had been updated to address the problem
since 2006.

Direct access to raw hardware devices is prevented, and the file system includes a built-in
security mechanism that allows three different degrees of user, group, and global access to
files.

By
Mr.Aswin S.VV — Il CSE,
Mr. Saravana Eswaran R.K — IV CSE




THE DETAILS OF ONLINE FINANCE

Preparing for the Cloud

ESSENTIAL TO CLOUD COMPUTING IS ECONOMICS

The cloud's fast expansion has been fuelled by its financial and strategic advantages, with
pay-per-use pricing—also known as metered service—being a key component. Some claim
that the two biggest advantages of the cloud are cost savings and increased business agility,
while others contend that the main benefits come from large providers' economies of scale.3
As a result, some draw the conclusion that all IT will eventually migrate to the cloud.4 But
cloud economics theory and practice are far more complex, encompassing a wide range of
issues from the theoretical to the practical, including game theory, business strategy,
behavioural economics, computing foundations, statistics, and service architecture.

A PRIVATE CLOUD MAY BE MISNOMEROUS TO SOME PUBLIC, PRIVATE, OR
HYBRID PEOPLE.

Many essential cloud features, such dynamic resource allocation from a shared pool and pay-
per-use pricing via either a commercial transaction or chargeback to an internal client, are
still applicable, though. Using their own datacenters, a public cloud provider, colocation
facilities, or all of the above is a fundamental decision that most IT firms must make these
days. When making this choice, organizations need to take into account a variety of
quantitative and qualitative factors, such as allocating leadership time to "core vs. context"
issues—that is, topics that are essential to gaining a competitive edge vs those that aren't.5.
For instance, a film studio ought to concentrate on casting, screenplay, and cinematography
rather than datacenter operations and technology. However, from the standpoint of rational
economic cost-optimization, there are a few important factors.
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The first factor is the loaded unit cost of an organization's IT in comparison to the unit pricing
that the cloud service provider is willing to offer. Public cloud service providers may have
more favourable cost structures, but other factors including provider profit, underutilized
resources, taxes, and sales, general, and administrative expenses can raise the price that is
being supplied. Though the unit prices for public cloud services may be higher for well-run
organisations, the cloud may be more cost-effective if an organization's IT shop is not cost-
optimized or cannot reach scale and high utilisation.

IMPACT OF STATISTICAL MULTIPLEXING

You need to take utilisation into account in addition to unit costs in order to comprehend
comparable costs. When resources are utilised at, say, 33 percent, there are two that are not
being used for every one that is. Then, the effective unit cost triples, which is like to
purchasing two extra peaches at the fruit stand for each peach you actually consume. This is
included in the price that is being given for the public cloud. Low utilisation of dedicated
resources may be the result of spiky demands in the context of fixed capacity, but it can also
be caused by inadequate resource management. Through workload aggregation, both public
and private clouds improve utilisation.

IN-DEMAND SUPPLYING

There are evident economic advantages to having the appropriate amount of resources to
meet total demand. Overuse of resources results in a loss equivalent to the opportunity cost of
the capital used or overspending. If there are insufficient, the application will function poorly
or not at all, which can affect important KPIs like revenue for customer-facing apps, labour
efficiency for employee-facing applications, or time to market for cloud-based partner
cooperation. The correct amount at the appropriate moment is guaranteed by on-demand
resources.

PERSONAL MOVEMENTS

Behavioural economics, which emphasises how frequently people act emotionally and
irrationally, has complimented, if not completely replaced, classical economics, which holds
that people act rationally and optimally.17 Enterprise IT and cloud computing are not exempt
from these kinds of cognitive biases. Real-world examples of the use of such behavioural
economic insights to company and cloud strategy range from "free-to-play" games with in-
app purchases to "free tiers" of use.

BY
Mr.Selva Prakash P — 111 CSE
Mr. Karthikeyan M — 111 CSE,
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NOTE THE GAP: PLASMONS MAY BE REGULATED FOR
HIGH-SPEED DATA FLOW BY A NANOSCALE SPEED
BUMP

While the term "nano mechanical plasmonic phase modulator” suggests a device that Marvin
the Martian may have created, it is not a catastrophic gadget. The invention, which uses
plasmons—tiny electron waves—was created by a group of government and academic
researchers, including physicists from the National Institute of Standards and Technology
(NIST). It's a step towards making computers capable of processing data hundreds of times
quicker than those in use today.

Currently, computers use electricity that travels via metal nanowires to transfer data. Metal
wires have a speed limit because of the resistance in the metal itself, while being affordable
and simple to shrink. Fiber optics use light to transport information at a speed of
approximately 10,000 times faster than current commercial nanoscale electronics, but these
and other nonmetallic waveguides are limited by unwieldy physical laws requiring critical
dimensions to be at least half the wavelength of the light; still small, but much larger than
current commercial nanoscale electronics.

Plasmonics combines the fast speeds of optics with the compact size and mass-
manufacturability of electronics. Strong fields called plasmons can be produced when light
waves interact with electrons on a metal surface. These fields have dimensions much smaller
than the original light's wavelength. These plasmons can freely move along nanoscale wires
or gaps in metals, unlike light.

Using commercial nanofabrication equipment at the NIST NanoFab, the team—which
comprised researchers from Rutgers, the University of Colorado at Colorado Springs, and
Argonne National Laboratory—fabricated their device. Thin optical components that can be
electrically adjusted and switched might be made possible by this technology, and they would
be small enough to fit into both current and future computer designs.

Their research was released in the journal Nature Photonics.

Plasmonic phase modulators function as nanoscale speed bumps that are inverted. Just 270
nanometres above the gold surface below them, eleven gold strands are stretched side by side
like footbridges across a 23-micrometer gap. This air gap allows incoming plasmons,
produced by laser light at one end of the array, to pass through and reach the bottom gold
layer between the bridges.

The gold strands are bent downward into a U shape by electrostatic attraction when a control
voltage is applied. The gap narrows at a maximum voltage that is comparable to the voltages
found in modern computer processors, which slows the plasmons. More over half of a
plasmonic wave can fit beneath the bridge when the plasmons slow down and their
wavelength shortens. This additional half wavelength can be utilised to selectively cancel the
wave because it is perfectly out of phase with the original wave, so converting the bridge into
an optical switch.

The prototype, at 23 micrometres, is rather large, but NIST researcher Vladimir Aksyuk says
that their calculations indicate that they might shrink the device by a factor of 10, thereby
reducing its footprint by a factor of 100. These calculations indicate that when the gap's
length and size are shortened, the modulation range may be preserved without an increase in
optical loss.
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"With these prototypes, we showed that nanomechanical phase tuning is efficient,” Aksyuk
explains. "Other adjustable plasmonic devices that require lower dimensions can benefit from
this feature as well. Additionally, as they get smaller, more of them can fit on a single chip,

advancing their practical application."

BY
Mr.Akilesh — IV CSE
Mr. Madhan — Il CSE.
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COMPUTERS THAT SIMULATE HOW THE BRAIN WORKS

Though there's always room for improvement, the most efficient computer currently on the
market is the one that exists. It does not need to be coded or updated because it can learn and
adapt. It operates at incredibly high speeds, is hard to crash, and has almost infinite memory.
It's the human brain, not a Mac or a PC. Additionally, scientists everywhere hope to emulate
its capabilities.

Both academic and industrial laboratories are working to develop computers that operate
more like the human brain. Instead of operating like a conventional, digital system, these new
devices could potentially function more like a network of neurons.

Although the mind is superior to computers in many aspects, Mark Hersam, the Bette and
Neison Harris Chair in Teaching Excellence at Northwestern University's McCormick School
of Engineering, stated as much. "Neurones can achieve very complicated computation with
very low power consumption compared to a digital computer.”

Hersam and other Northwestern researchers have made significant progress in electronics that
may pave the way for brain-like computing in the near future. Memory resistors, sometimes
known as "memristors,” are resistors in a circuit that "remember” how much current has
passed through them. The team's work develops these resistors.

The study is detailed in the Nature Nanotechnology issue from April 6. The paper's other
authors are Lincoln Lauhon, a professor of materials science and engineering, and Tobin
Marks, the Vladimir N. Ipatieff Professor of Catalytic Chemistry. First author Vinod
Sangwan was a postdoctoral fellow who was also advised by Hersam, Marks, and Lauhon.
Members of the Hersam, Marks, and/or Lauhon research groups are Deep Jariwala, In Soo
Kim, and Kan-Sheng Chen, the remaining co-authors.

Hersam mentioned that Memristors have the potential to function as a memory component in
a computer or integrated circuit. In contrast to other memories in modern electronics,
memristors are reliable and retain their state when power is lost. The memory utilized by
contemporary computers is known as random access memory (RAM). It operates quickly as a
user works, but data is lost in case of a power failure. On the other hand, flash drives function
at a much slower pace but have the ability to retain data without needing power. Memristors
could potentially form a memory that merges quickness with reliability. Nevertheless,
memristors are electronic devices with only two terminals that can only control one voltage
channel.
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Hersam and his group addressed this challenge by utilizing single-layer molybdenum
disulfide (M0S2), a thin two-dimensional nanomaterial semiconductor. Similar to how fibers
align in wood, atoms align in a specific direction known as "grains" within a substance.
Hersam utilized a MoS2 sheet with a distinct grain boundary, where two distinct grains meet.

When a strong electric field is used, the grain boundary physically shifts, leading to a
resistance alteration. "These grain boundaries can impact current flow, making them useful
for adjusting resistance."

Hersam clarified that there are unfulfilled chemical bonds at that interface due to the atoms
not being aligned in the same direction. The team introduced a new three-terminal memristive
device that is highly adjustable using a gate electrode, utilizing MoS2 with a grain boundary
defect instead of the usual metal-oxide-metal memristor structure.

Hersam stated that having a memristor tunable with a third electrode allows us to achieve a
function that was not possible before. A three-terminal memristor has been suggested as a
way to achieve computing similar to that of the brain. The team introduced a new three-
terminal memristive device that allows for extensive tuning using a gate electrode, by opting
for MoS2 with a grain boundary defect-over the usual metal-oxide-metal memristor structure
lab.

Hersam stated that by utilizing a third electrode to adjust a memristor, there is potential to
achieve a function that was previously unattainable. A three-terminal memristor has been
suggested as a way to achieve brain-inspired computing. We are currently investigating this
potential in the lab. When a significant electric field is utilized, the grain boundary physically
shifts, leading to a modification in resistance.

BY
Mr.Vaishnav M — Il CSE,
Mr. Karthikeyan M — 111 CSE.
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REASONS FOR TURNING OFF YOUR WEBCAM AND STEPS
ON HOW TO ACCOMPLISH IT

Formerly considered an issue for the overly suspicious, recent reports have shown that it is
clear people can (and do) monitor you through your webcam. Continue reading to learn about
the reasons for disabling or covering your webcam, the methods for doing so, and some
useful products that can assist in the process.

Summary: Amateur hackers and adolescents can utilize readily available tools and phishing
methods to take control of the webcams of unsuspecting individuals, often acquaintances, and
observe them through the camera. They have the ability to save pictures and recordings of
individuals in unfortunate scenarios in their bedrooms, and a large number of these are shared
on dubious websites.

If you are a parent, it is highly recommended that you read through this entire article and take
action to prevent your children's webcams from being constantly active.

IS THE ACT OF SPYING THROUGH WEBCAMS ACTUALLY CONSIDERED A
DANGER?

In the beginning of 2015, Black Shades was dismantled when it was revealed that their $40
software allowed buyers to remotely access victims' computers, including their webcams. A
decade ago, the notion of being spied on through your webcam was deemed paranoid or
overly cautious. Many news stories in the following years have shown that what was once
thought to be paranoia is now a disturbing reality.

In 2009, a student took legal action against his school after finding out his school-issued
laptop was taking pictures of him without his knowledge (subsequent legal inquiry uncovered
56,000 photos of students taken without their approval). In 2013, researchers showed they
could turn on MacBooks' webcam without the indicator light, which was previously thought
to be impossible. A previous FBI agent verified that not only was this feasible but that they
had been carrying it out for a long time.

In 2013, thanks to the information disclosed by Edward Snowden, it was revealed that the
NSA had effective programs allowing them to access the cameras on iPhones and
Blackberries through backdoors. Once again in 2014, thanks to the Snowden leaks, it was
revealed that the NSA possesses various tools to spy on users remotely, such as "Gumfish™: a
malware tool that enables video surveillance through webcams, similar to programs like Back
Orifice from the 1990s.

IT'S MORE THAN JUST THE NSA.

We want to highlight the fact that this is not a new technique and how easily even slightly
skilled hackers can hack into your computer. The article on Ars Technica, Meeting the Men
Who Use Webcams to Spy on Women, highlights how most spies are not government
officials but lower-tier hackers who exploit phishing and malicious websites to access
numerous computers and monitor them for amusement.
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Whether you refer to them as Remote Access Tools (RATS), Trojans, or malware, there are
numerous documented instances that prove you cannot rely on your webcam being active
only when taking photos or video calling. Additionally, you cannot rely on the indicator light
because the camera may be on even if the light is not working.

In summary, webcam spying is indeed a legitimate concern. When anyone, from government
agents at the NSA to a neighbor, can use tools to hack into a webcam and spy on its owner,
the danger is real.

WHAT COURSE OF ACTION SHOULD | PURSUE?

Without a doubt, you should either disable or cover your computer's webcam. There is no
valid excuse for keeping an insecure recording device permanently accessible and/or active
on your computer, especially considering the many documented cases of webcam spying.

Considering how simple it is to either permanently disable or remove a webcam when not in
use, or temporarily cover the lens if used often, there is little reason not to take these
precautions.

TURN IT OFF IN THE BIOS.

This choice is only suitable for laptops that have built-in webcams (and the occasional all-in-
one desktop models that also have built-in webcams in the monitor frame). To turn off the
webcam through the BIOS, both the BIOS and the hardware need to have the capability for
this feature.

Restart your PC and access the BIOS by following onscreen prompts, usually done by
pressing either the F2 key, the DEL key, or a combination of function keys. Search the BIOS
settings for an option that is named something similar to "webcam," "integrated camera,” or
"CMOS camera." Usually, these records will have a basic switch for options such as turning

on/off or securing/releasing. Turn off your webcam by disabling or locking the hardware.

Regrettably, the BIOS fix is not common and is mainly seen on computers sold by vendors
with significant institutional clientele. For instance, Dell and Lenovo laptops often come with
this option in the BIOS as their business customers prefer the capability to secure/deactivate
the webcam. It's a gamble with other vendors (and even within the same vendor's computer
lines). It's important to note that if you turn off the webcam, the microphone will also be
disabled because they are usually connected on the same board in laptops. This is clearly an
advantage in terms of privacy, but it's important to be mindful of it to avoid confusion when
your microphone stops working.

BY

Mr.Harishkumar P — 111 CSE
Mr. Saravana Eswaran R.K — IV CSE,
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WEARABLE TECHNOLOGY CAN ASSIST IN IMPROVING
PUBLIC SPEAKING

Public speaking is the number one fear for a lot of individuals. The Human- Computer
Interaction Group at the University of Rochester has created a smart user interface for “smart
glasses” that offers live guidance on volume control and speech speed without causing much
distraction.

The team from Rochester explains the system, named Rhema from the Greek word for
"utterance,” in a paper to be presented at the Intelligent User Interfaces (IUl) conference on
March 31 in Atlanta.

Smart glasses equipped with Rhema have the ability to capture a speaker's speech, send it to a
server for automatic analysis of volume and speaking speed, and display the results to the
speaker instantly. This input enables a speaker to modify the volume and pace of speech or
stick to the current settings.

Ehsan Hoque, assistant computer science professor and senior paper author, utilized the
system during his lectures last semester. He says that his wife always tells him he speaks too
quietly. Rhema gave me a gentle nudge to ensure I maintained a high volume. The experience
was positive. He believes practicing has made him more conscious of his volume, even
without wearing the smart glasses.

Hoque and his students M. Iftekhar Tanveer and Emy Lin discuss in their article the
difficulties of giving real-time feedback during a speech. They write that it is important to
provide speakers with feedback on their speaking performance without taking away from
their focus on the speech. A distraction that is significant can cause behaviors that are not
natural, like stuttering or pausing awkwardly. Furthermore, the head mounted display is
located close to the eye, which could lead to unintentional changes in focus.

Tanveer, who is the main author of the paper, states that their main focus was on conquering
these challenges. In order to achieve this, they trialed the system with a cohort of 30
individuals who are native English speakers while utilizing Google Glasses. They assessed
various methods for providing the feedback. They tried out various techniques, such as a
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traffic light system with different colors, words and graphs, as well as a control group with no
feedback. They also attempted to implement a display that changes slowly and continuously,
as well as a feedback system that is sparse, where the speaker only sees feedback for a few
seconds after seeing nothing on the glasses for most of the time. Most of the test users found
that giving feedback every 20 seconds during user-testing, in the form of words like "louder"
or "slower" (or nothing if the speaker is doing well), was the most effective method.

The researchers also emphasize that users, in general, believed that it assisted them in
enhancing their performance when compared to those who received constant feedback or no
feedback whatsoever. They also examined the system from the audience's perspective and
recruited 10 Mechanical Turk workers.

"We aimed to determine if the audience would be distracted by the speaker viewing feedback
displayed on the glasses,” Hoque explained. We also desired for the audience to assess if the
individual seemed natural, had excessive pauses, utilized an excessive amount of filler words,
and sustained proper eye contact across the three scenarios: word feedback, continuous
feedback, and no feedback.

Nonetheless, the Mechanical Turk workers did not find any notable variance between the
three groups in terms of eye contact, use of filler words, being distracted, and appearing stiff.
In their upcoming research, the scientists plan to evaluate their system with Toastmasters
International participants who are considered more experienced.

The researchers think that real-time feedback presented in a discreet way could benefit
individuals with social challenges like Asperger syndrome, as well as those employed in
customer service.
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THE ENHANCEMENT OF TOUCHSCREEN PERFORMANCE
THROUGH SILVER NANOWIRE TECHNOLOGY

The need for a cost-effective material that can bend, curve, flex, and fold is increasing due to
the demand for new electronic applications, driving opportunities for transparent conductors.

One option being examined to achieve those curves is the use of silver nanowire coatings.
Silver nanowires exhibit much greater optical and electrical conductivity compared to
commonly utilized materials like indium tin oxide (ITO) and other see-through conductors.

By using it in silver nanowire-based transparent conductors, companies can transform
different and unusual surfaces— even flexible, see-through surfaces such as plastic—into
touch-responsive interfaces for human-computer interactions.

CHANGING NEEDS FOR TOUCHSCREENS

At present, manufacturers of devices aim for conductivity levels under 100/sq to enhance
touchscreen responsiveness and enhance user experience.

Higher conductivity is necessary for quicker response times and recognizing 10-finger touch
on larger touchscreens like 20-inch monitors. Mobile devices, such as laptops and
smartphones, have become increasingly popular.

Film-based transparent conductors make smartphones' touchscreens thinner, lighter, and
shatterproof.

Flexible screens require see-through conductive materials that can be curved or folded. The
prices of transparent conductors must be affordable to allow for widespread production and
use of touch technology in new products.

Leading industry giants like Hitachi, LG, TPK, Nissha, 3M, Okura, and various others are
opting for silver nanowires as their preferred transparent-conductor.

Silver nanowire conductors also provide enhanced light transmission and can be structured
using lasers without the need for consumables such as etchants, leading to a decrease in
processing expenses.

Additional benefits in manufacturing include owning the necessary capital equipment to
produce silver nanowire-based transparent conductors for a much lower cost than ITO. Silver
nanowires can be obtained in large quantities at an affordable price. Single-layer sensors
made of silver nanowires can be used to decrease material usage and decrease costs.

THE ELEMENT OF FLEXIBILITY
During testing with customers, it was proven that silver-nanowire-coated films can withstand
bending over 100,000 times around a 3mm radius, showing that they are suitable for flexible

electronic devices. It allows for bendable/see-through devices, while the current ceramic
material is fragile and prone to breaking.
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Furthermore, silver nanowires streamline touchscreen production methods and enhance the
overall performance of consumer electronics in comparison to older technologies. There is no
disadvantage. On the whole, the cost of touchscreen made with silver nanowires is generally
lower than or equal to the cost of using ITO film for the same purpose. The material is
helping speed up the shift to flexible and wearable devices in a cost-effective way.

PEERING INTO THE FUTURE

The potential of this growing industry is supported by IDTechEx, who stated that wearable
technology needs innovative designs, and printed, organic, and flexible electronics can create
profitable products.

A recent report by IDTechEx titled "OLED Display Forecast 2015-2025: the Rise of Plastic
and Flexible Displays™ predicts that worldwide shipments of Flexible OLED displays will
increase to 86.2 million units in 2020, a significant jump from the limited sample volumes
recorded in 2015. The report predicts that revenue in the flexible displays market will reach
$7.3 billion over the next five years.

In order to make wearable technology more prominent, the human interface needs to undergo
a significant transformation.

Flexible film is now preferred over brittle glass.

Flexibility enhances both portability and durability, offering virtually limitless design
options. Flexible screens essentially mean better ergonomics. Picture phone screens that are
flexible and don't break when they are dropped. Think about bending a seven-inch tablet so it
can easily fit in your pocket. What do you think of a screen that curves around your arm, or a
massive public display circling a pillar or structure?

Progressing towards such products leads to a growing need for touchscreens that are flexible,
bendable, and rollable.

IMPROVING THE EXPERIENCE OF USERS.

As the need for better quality touch screens rises along with the expectation of affordable,
high-performing touchscreens, the demand for such products also grows. Meeting the current
high standards requires touchscreens to be thin, lightweight, visible in different lighting
conditions, very responsive, and also affordable. Fast-reacting see-through touchscreens are
necessary for the intended user interaction. This outcome is only possible with extremely
transparent conductors that are not detectable by the naked eye. Silver nanowire conductor
technology is a crucial factor in achieving these significant advantages.
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MP3 FORMAT: GRASPING THE FUNDAMENTALS OF
DIGITAL MUSIC

what you see X2 what is actually there
X2

In the present day, MP3 is often used interchangeably with music. Nearly everyone has
encountered MP3 in some form, whether it's from enjoying songs on a music player or phone,
the internet, a podcast, or another medium. MP3 has completely transformed the digital music
industry by itself and despite its long existence, it still remains the most widely used music
format worldwide.

Though we use it daily, have you ever thought about how it operates? This article's goal is to
provide you with information about that and the fundamental principles of the process.

Firstly, what is MP3 precisely? The MP3 format is essentially a type of format designed for
audio that employs compression to decrease the size of music files. MP3 is short for MPEG
Phase 1 Layer 3, with MPEG standing for Motion Picture Experts Group, a set of standards
for presenting video and audio through lossy compression. During compression, 'lossy'
compression involves some audio data being lost, resulting in a file that is not an exact
replica of the original. Below is a basic diagram illustrating the lossy compression algorithm.

One of the three encoding methods for compressing audio data is Layer 3. perceptual audio
coding and psychoacoustic compression are utilized to eliminate any unnecessary information
in the audio.

signifiers. It additionally includes a MDCT (Modified Discrete Cosine Transform) with a
filter bank, boosting the frequency resolution by 18 times compared to layer 2. This leads to a
smaller file size with minimal loss of audio quality. The 1D3 tagging system is used by MP3
to provide information about ownership, production, and contents of audio files, enabling
users to organize and control their MP3 collections.

Let's rewind - who invented the MP3 and what was its purpose? Engineers at the German

company Fraunhofer Gesellschaft developed MP3 technology from 1987 to 1991 to minimize
digital audio file size while maintaining perceived audio quality. Bernhard Grill, Karl-Heinz
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Brandenburg, Thomas Sporer, Bernd Kurten, and Ernst Eberlein are credited as the inventors
of the MP3 patent.

Uncompressed sound files are quite big because sound is intricate, and converting it into a
digital form that can be understood by a computer demands a substantial amount of data.
MP3 technology reduces file sizes by utilizing psychoacoustic models. In this model, audio
signals that are either too low or too high for most people to hear are filtered out. This can
greatly reduce the sizes of files. An MP3 file with a bit rate of 128 Kbit/s is approximately
one eleventh the size of the equivalent uncompressed CD file. The decreased size allows for
quicker internet delivery and simpler sharing and portability, and also decreases the amount
of storage needed.

PRINCIPLE — COMPRESSION ALGORITHM AND PSYCHOACOUSTICS - THE
PRINCIPLE OF USING COMPRESSION ALGORITHMS AND
PSYCHOACOUSTICS.

Two types of compression techniques are utilized to decrease the size of MP3 music files.
Initially, it eliminates sounds that cannot be heard by the human ear (such as extremely high
or low frequencies) and then proceeds to encode the rest of the data using conventional
methods (such as the 'zip' compression technique) in order to further reduce the file sizes.
Lossy compression is a method that leads to the loss of audio signal data.

Think about these two situations: 1. if you listen to two almost identical notes consecutively,
your brain might only register one of them. | am unable to provide a paraphrase as there is no
text provided to work from. You hear two distinct sounds, with one significantly louder than
the other, which can cause your brain to potentially miss the quieter signal. Psychoacoustics
is the field that examines these auditory phenomena. MP3 coding utilizes this psychological
hearing effect to modify the signals, thereby lowering the data required for digital expression
and significantly decreasing the file size.

MP3 format is commonly known as a perceptual codec because it mathematically defines the
constraints of hearing perception. The fundamental concept of all perceptual codecs is that it
is not necessary to store information that cannot be detected by humans. MP3 encoding
software examines the incoming source signal, decomposes it into mathematical patterns, and
then evaluates these patterns against psychoacoustic models stored within the encoder. The
encoder can discard data that does not align with the stored models and keep the data that
does align.

DESCRIPTION OF THE PROCESS

The bit rate, which is the amount of bits per second encoded in the audio file, is crucial for
audio compression in MP3. If the bit rate is high, the encoder will retain more data and the
opposite is true for low bit rates. An MP3 encoder divides the signal into 22 frequency bands
and individually processes each band for storage as part of its fundamental operation.
Afterward, these signals will be decoded and combined together for playback.

Demonstrated earlier, a high bitrate results in improved signal quality but also leads to

increased file size. If the bitrate is lower, the size decreases while the audio quality adjusts
accordingly.
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Now, we will analyze the process of building an MP3.

If the bitrate is high, the signal is effectively conveyed with better resolution but at the
expense of larger file size, as demonstrated earlier. With a lower bitrate, the file size
decreases while the quality of the audio adjusts accordingly.

Now, we will analyze the process of building an MP3.

The initial stage involves breaking down the source audio into sections known as ‘frames’,
each containing roughly a small amount of audio data equal to a fraction of a second. This
occurs every 26 milliseconds or 0.026 seconds, resulting in around 38 frames per second.

The signal is examined in order to assess how bits are spread out to accurately represent the
audio across the entire spectrum. This includes dividing the signal into various bands
depending on frequency.

The sound in these frames undergoes compression to achieve a specific bit rate through
psychoacoustic modeling. The bitrate determines the amount of bits assigned to each frame,
which then determines the volume of audio data to be saved. The signal's band frequencies
are checked against the reference models within the encoder, with those that do not align
being eliminated. The leftover information is reduced to decrease redundancies using
conventional methods and Huffman coding.

The frames are gathered together in a serial bit-stream, with header details placed before each
data frame. The headers hold specific instructional "meta-data™ for that particular frame.
Every frame header includes 32 bits, consisting of a sync reference number and different
identifiers for the frame's content (bitrate, sample rate, etc.). Following the header is the
audio data of the frame. These frames make up the typical MP3 file.

BY

Mr.Selva Prakash P — 111 CSE
Mr. Madhan — Il CSE.

24




What to expect from Apple's upcoming Spring Forward event

The enthusiasm at MWC 2015 was truly amazing. If you believe there is no more tech news
after MWC, you are mistaken. The majority of technology firms presented their future
strategies at MWC 2015.

When MWC 2015 began, everyone was eager to learn about APPLE's future plans for the
following year. The non-appearance of Apple at MWC 2015 caused anxiety among many
Apple enthusiasts. Apple lovers have some exciting news to look forward to. Monday, March
9 will see Apple hosting the "Spring Forward™ event to reveal the company's latest strategy
and plans for new devices and gadgets.

WHAT IS THE WAY TO VIEW IT?
Apple's events are typically broadcasted live on Apple's official website. If you can't watch it,
you must wait for it to be uploaded on YouTube. If you use OSX and iOS, watching "Spring
forward" will be hassle-free. Main areas of focus for Apple: Apple Watch.

« Use gadgets

 Fresh functionalities for Apple Watch

 Fresh 12-inch MacBook Air equipped with Retina display

» The iPad Pro that is 12 inches in size

» Upgraded edition of iOS — 8.2

 Fresh music streaming platform.

In 2015, it is common knowledge that wearable electronic devices will be more focused on
technology than mobile devices. Following the release of Samsung's Gear watch, Sony's
smart watch, LG's G watch, Motorola's 360 watch, and Microsoft's watch band, anticipation
is high for Apple's watch, which is quite remarkable.

WHAT MAKES THE APPLE WATCH SO HIGHLY ANTICIPATED?

Similar to other Apple products, this watch is also known for offering high-quality color and
material options. What color and material options will be available for customizing the Apple
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Watch? There is a wide range of customization options available for the Apple Watch,
including choices like glass finishing, metal finishing, and different strap materials like
rubber, leather, and steel. 1t has become a trend for every company to release a gold edition of
their flagship model. Hearsay suggests that Apple may release a watch featuring a golden
sapphire glass tomorrow. Functionality of the wearable device is another crucial point. The
effectiveness of a wearable device is determined by the quantity of supported applications
offered in the market. At present, there are many supported applications for Android on the
Play Store. There are rumors circulating that Apple will unveil a new platform tomorrow,
featuring a wide array of specialized apps for their wearable devices. It aids in improving the
user's experience. This subject will be a key focus for Apple, and | am confident in this. As
per Apple's sources, tomorrow the company will introduce approximately 100,000 apps for
its wearable platform.
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6 WAYS TO PREVENT YOUR BUSINESS FROM BEING HAC
KED

In 2015, it is crucial for business owners to prioritize cyber security. Major companies like
Anthem Insurance Agency, Sony, and Target have experienced multiple security breaches in
the past few months. Both public and private businesses are at risk of hackers breaching their
data systems and exposing the personal details of millions of individuals, as well as
potentially disrupting or restricting services to customers.

This issue is extremely serious and daunting, but it can be addressed by implementing several
proactive tactics in your security strategy.

GET YOUR WORKFORCE READY

The company is committed to providing high-quality products and excellent customer
service..

Anthem experienced a security breach this year where hackers stole 80 million customers'
names, email addresses, and social security numbers. The first breach seems to have occurred
when certain employees fell for "phishing™ emails, allowing hackers to access the IT servers
with malware.

Phishing emails, which frequently appear genuine and claim to be from authentic companies
or employees, are simply a deceptive method for obtaining information from individuals
within the company.

Businesses must provide employees with training on how to identify and respond to these
types of emails. Basic guides on the topic would raise more understanding and ultimately
avoid a harmful breach in the future.The cat sat lazily in the sun, enjoying the warmth on its
future.

27




ALWAYS DOUBLE CHECK.

Advise employees that if they get an email that looks suspicious, they should not reply, open
any attachments, or click on any links included in the email. Instruct them to search for the
contact number of the company mentioned in the email, and then contact them directly by
phone.

Ignore any instructions provided in the deceptive email. Type the link provided in the email
into a search bar instead of following the direct link to prevent potential redirection.

Once you have completed the necessary steps and confirmed that the email is attempting to
breach the company's computer systems, notify the IT department or the cyber security
department head without delay. The sooner they discover, the simpler it will be to stop a
significant data breach.

The cat knocked over the vase on the table. Establish additional layers of security measures.

ESTABLISH ADDITIONAL SECURITY PROTOCOLS.

Hackers frequently gain access to confidential data by initially breaching the login credentials
of authorized security personnel. To avoid this type of unauthorized access, establish various
levels of personal authentication for users to reach protected data.

Develop algorithms that update passwords for confidential data daily or hourly based on the
information's sensitivity level. Enterprises must remain updated on standard server protocols
and regularly monitor access for any questionable logins. Always stay alert for any abnormal
entry and take prompt action to address any vulnerabilities in your security setup.

SECURE ALL YOUR FILES WITH ENCRYPTION.

Anthem discovered that the millions of hacked records were not encrypted, despite it
appearing to be a simple precaution. With backup software, you have the ability to encrypt
your data before it is stored on a disk or storage device through backup software. By
safeguarding your data during every step of the transfer process, you reduce the risk of any
unauthorized access.

All data transmitted over a wireless network is at high risk, therefore, use a VPN when
accessing crucial information while working. Encrypting portable devices is recommended in
case they are stolen.

Even if your security measures are excellent and closely watched, it doesn't guarantee that the
companies you collaborate with uphold the same standards of quality control. Engaging with
third-party vendors or financial institutions lacking adequate protection can expose your
business to security breaches. Before proceeding with other businesses, inquire about the
precautions they have in place to ensure complete security from potential breaches.

ALWAYS VERIFY YOUR PARTNERS' SECURITY ALONG WITH YOUR OWN.
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Staying well-informed and staying in touch with colleagues and professionals in the field is
the simplest way to prevent hacks. Keep yourself informed about current scams and which
companies are not effectively addressing these fraudulent activities.

Take note of other companies' errors and regularly report hacking attempts to the Securities
and Exchange Commission and the FBI. The greater transparency businesses show regarding
attempted hacks, the more preventive measures government agencies can take to mitigate
further data loss or potential future attacks.

STAY UPDATED, PROTECT YOUR INFORMATION

The primary method to stop hacking attempts on your business is by increasing awareness
and providing education. Ensure that your employees are well-informed and willing to adopt
additional security precautions in response to potential breaches of information.

To safeguard your company's information effectively, it is crucial to stay well-informed about
daily operations and promptly identify any unusual occurrences. You can never be too careful
when it comes to safeguarding the information of your employees, customers, and yourself.
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UNDERSTANDING USB TYPE-C: DEFINITION AND
BENEFITS

Apple's new MacBook is equipped with just one USB Type-C port, although this standard is
not exclusive to Apple. This fresh USB standard will eventually replace the older, larger USB
connector on various devices. It is connected with new standards like USB 3.1 for quicker
speeds and USB Power Delivery for enhanced power delivery.

TYPE-C REPRESENTS A FRESH DESIGN FOR CONNECTORS.
USB Type-C is a recently introduced, compact physical port. The connector has the ability to

be compatible with different new USB standards such as USB 3.1 and USB power delivery
(USB PD).

The USB Type-A connector is the standard one that you are most used to. As we transitioned
from USB 1 to USB 2 and then to current USB 3 devices, the connector has remained
unchanged. It is still huge and can only be plugged in one direction, so be sure to align it
correctly when inserting it.
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However, other devices also desired to utilize USB! The large USB ports are incompatible
with smartphones, digital cameras, game controllers, and other devices that require a USB
connection. Numerous additional connector shapes emerged, such as "micro™ and "mini"
connectors.

This assortment of varied connectors for devices of varying sizes is nearing the end. USB
Type-C is a recently introduced connector standard known for its small size. It is
approximately one-third the size of a traditional USB Type-A connector. This is a universal
connector standard that all devices should be capable of utilizing. All you need is one cable
for connecting an external hard drive to your laptop or charging your smartphone with a USB
charger. The small connector can either be compact for mobile devices or serve as the main
port for connecting peripherals to a laptop. The cable features USB Type-C connectors on
both ends, functioning as a single connector.

Yes, this is a multitude of amazing things all at once. It is both reversible and a universal
USB connector shape that all devices should use. There will be no more tangled USB cables
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with different connector shapes for all your devices, and no more bulky ports taking up too
much space on increasingly slim devices.

USB Type-C ports have the capability to accommodate various protocols through "alternate
modes," enabling the use of adapters to project HDMI, VGA, DisplayPort, or other types of
connections from a single USB port. Apple's USB-C Digital Multiport Adapter serves as a
prime illustration of this concept, providing a single port solution that allows for HDMI or
VGA output, a larger USB Type-A connector, and a smaller USB Type-C connector to be
connected. The jumble of USB, HDMI, DisplayPort, VGA, and power ports found on regular
laptops could be consolidated into one single port type.

Delivery of power through USB.
Explanation: Is it Possible to Use Any Charger with Any Device?

All gadgets like smartphones, tablets, e-Readers, and laptops come with their own charger.
Do you truly require it?

The USB PD specification is tightly integrated with USB Type-C. At present, smartphones,
tablets, and other mobile devices frequently utilize a USB connection for charging purposes.
A USB 2.0 connection supplies a maximum of 2.5 watts of power, which is sufficient for
charging your phone, but not much else. For instance, a laptop could need as much as 60
watts.

The USB Power Delivery specification increases the power delivery to 100 watts. It goes
both ways, allowing a device to either transmit or receive power. Furthermore, the power can
be transferred simultaneously with the transmission of data over the connection. Both Apple's
newest MacBook and Google's latest Chromebook Pixel utilize the USB Type-C ports for
charging purposes. This might indicate the end of exclusive laptop charging cords, as
everything will charge using a universal USB connection. One of the portable battery packs
used to charge smartphones and other devices today could also be used to charge your laptop.
Plugging your laptop into an external display through a power cable can charge your laptop
while using the external display, all through a single USB Type-C connection.

In order to utilize this, both the device and the cable must be compatible with USB Power
Delivery. Simply possessing a USB Type-C port doesn't automatically imply that they are
compatible.

USB 3.1 ALONG WITH USB TYPE-C
Is it necessary to upgrade your flash drives from USB 2.0 to USB 3.0?

New computers have been equipped with USB 3.0 ports for several years now. How big is
the speed improvement with USB 3.0?

A new USB standard is USB 3.1. The possible speed of USB 3 is 5 Ghps, while USB 3.1's

speed is 10 Gbps. This is twice the bandwidth, equaling the speed of a Thunderbolt connector
from the first generation.
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USB Type-C and USB 3.1 are not identical. USB Type-C is only a physical connection form,
while the technology inside could be either USB 2 or USB 3.0. Nokia's N1 Android tablet
utilizes a USB Type-C connector, however, it is running on USB 2.0 technology and not USB
3.0. Yet, these technologies have a strong correlation.

Compatibility in reverse.

While the USB Type-C connector may not be compatible with older devices, the USB
standard it is built on still allows for compatibility with older devices. It is not possible to
connect older USB devices to a small, modern USB Type-C port, or to insert a USB Type-C
connector into an older, larger USB port. That doesn't imply you must get rid of all your
previous accessories. USB 3.1 can work with older USB versions by using a physical adapter
with a USB Type-C connector on one end and a larger, older-style USB port on the other.
You can connect your older devices directly to a USB Type-C port afterward.

In practice, numerous computers will continue to have USB Type-C ports along with larger
USB Type-A ports in the near future, similar to Google’s Chromebook Pixel. You can
gradually replace your old devices with new peripherals that have USB Type-C connectors.
Adapters and hubs will bridge the gap if you have a computer with only USB Type-C ports,
such as Apple’'s latest MacBook.

A worthwhile upgrade is USB Type-C. The new MacBook is causing a stir, but the
technology is not exclusive to Apple and will soon be included in devices from almost every
other manufacturer. No matter your opinion of Apple, they are really pushing for widespread
adoption of a new standard this time.

One day, the Lightning connector on Apple's iPhones and iPads may be replaced by USB
Type-C.

— Apart from being a proprietary standard that Apple can charge licensing fees for,

Lightning doesn't offer many benefits compared to USB Type-C.
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