Computers in a nutshell

Chapter 1
“A digestion of technology”

Typically, we all have access to a computer platform, — especially in the modern world we live
in. The exposure to this form of technology allows us to perform a number of unusual tasks.
From browsing the Internet to writing documentation or to developing software. A computer is
a magical device, even if in itself it is barren.

The usage of the Internet opens up a variety of social media which is used for interaction and
entertainment. At a lower level of abstraction, computers are fundamentally switches which
perform instructions.

These instructions sit on the processing unit and allow the computer to execute specific tasks.
This can happen sequentially or in parallel. In terms of modern processing environments, there
are multiple cores which allow for concurrent computation.

The way in which hardware interfaces with software, is an interesting caveat. Data is stored on
a physical device whether through a conventional medium or a solid state device. This
information is retrieved and executed by the relevant processing unit.

The usage of memory in terms of this, relies on the capacity for current data retrieval.
Information is stored in memory temporarily. The computer itself relies on a bus to transmit
information throughout it’s appenditure. Tasks are performed and executed, whilst information
is digested and used by the incumbent.

In terms of network topology, this infrastructure facilitates the process of communication via a
variety of computer interfaces. This transmission, allows computers to “connect” and exchange
information. The Internet is simply a very broad facsimile of this. In principle, the Internet is
quite simple by design — although it’s real use and implementation requires layers of detail,
especially on the reliance of communication protocols. These protocols define the behavior and
the conventions with respect to this exchange or “hand shake”.

Most Internet interaction relies on the concept of a client-server architecture. This is essentially
foreground and background processing. The source code in the client-side interaction via a
conventional Internet browser is accessible to the user. Whereas in contrast, the code for the
back-end process is not exposed.

A knowledge of language and it’s uses is directly compensating towards understanding
computer languages. A computer application is fundamentally just an applied logical process.
This unit of currency allows us to instruct the computer to perform a variety of tasks.



Writing software need not be an obscure basis. Logic is that significant aperture in which
computer programs are written. In this, most computer languages follow self-same principles
throughout. They are all formed on the same applicable structure.

There are low and high levels in terms of computer languages, with the “higher” levels being
more legible and accessible to the programmer. Unfortunately, this comes at a cost. An
application written in a lower level language is significantly faster as it is directly “mapped” to
the hardware. Although the flip-side to this is that the language itself is more difficult to
understand.

The elocution in language, does help sustain a contract towards using computer languages. [
feel that a solid background in mathematics, enables someone to perform in terms of
programming. A usage of symbols and their relative operation, is the basis for using a computer
language. As with mathematics, the use of logic is a primary key.

I feel that learning itself, is insufficient. There is a necessity of aptitude which is required. You
need to be capable of comprehending and executing logical operations. This directly responds
to how your mind functions.

There is a lot of hype surrounding computing that distracts from what computers essentially
are. A computer is not a painted canvas, it is a logical device at it’s core. The engineering used
in electronics is the fundamental aspect of computing and it’s physical implementation.
Understanding the electronic reality of computing aids in a more signal comprehension of how
computers function.

In terms of social interaction, the Internet has opened up a plethora of contact and exchange. In
this daily digestion, we interact and consume social media. Web sites are fundamentally
accessible pages, which allow you to interact via a front-end interface. Most notably, an
Internet browser.

The process of this interaction is akin to a conventional application, although just exposed in a
container based system, otherwise known as an Internet browser. This is an interesting design,
as there can be any number of designs and tailored interfaces for this. Essentially, web pages
use similar technology to produce a different and relatively unique result.

The Internet requests information through a domain based environment. An Internet domain is
a legible or human readable construct which allows us to “point” towards a specific host. At it’s
core is the transmission protocol which facilitates this interaction and any handshake between a
user and a remote host. Lately, transport layer security has provided for an encrypted exchange
between the user and the server based provider.

There is a combination of computer language upon which this is based. This client or user side
interaction uses a few different models towards its development. These user side facilities can
be read by the user and typically copied. This isn’t directly a threat to the developer, although
in it’s foundation is the concept of open source development.



The application itself, is independent of the language it used in order to create it. To “open” the
source to the public, allows and aids significantly to the process whereby someone can learn
from the work of someone else. This is advantageous, although it does imply a threat to the sale
of the product. I feel that a hybrid technique in this, is essential. I feel that relatively common
uses should be exposed, yet the software you develop to find some market should remain
inaccessible.

The keyboard is that tool which is used to provide for an interface to the computing
environment. A mouse or pointer is too a product which allows us to interact with a computer.
In terms of mobile or cellular devices these self-same principles apply just as easily. In terms of
it’s usage, the computer model significantly provides for social interaction. This is
fundamentally a newly fashioned idea.

Initially, computers were just very expensive and enabling calculators. There was no provision
for the usage of social interaction. This is a recent concept. The Internet is the formative basis
for this. The use of electronic commerce has opened up a significant retail component. It is now
possible to sell your product online. This exposure means that your product has a greater
audience than through traditional means.

In terms of software development, there is a multitude of variety and diversity in terms of
application types. From word processors to computer games and most importantly, to the usage
of the Internet. In terms of network efficacy and speed, this has also provided for the exposure
of a lot of video content.

A questionable aspect of the Internet has opened the door towards piracy. I feel that the
majority of us have all used and assimilated content which was intended to be sold. This has
opened up a dark chapter in the usage of the Internet. By consuming a resource that by intent
was meant to be sold undermines the sale of a product and the value of the author.

A computer acts as an interface. This provides an aperture into the domain of computing and its
relevant usage. One of the more fruitful aspects of computing is the exercise of software
development. We use higher level computer languages which are by degree assimilated and
submitted by the engineer. By design, they are constructed to be accessible to the user.

Writing software in machine code is difficult, at best. We provide intermediate languages to
coherently deal with application development. These languages are fashioned to be accessible
to the author. Thus, binary is that base number system in which operations are performed by the
processing unit. This isn’t in any way accessible to the engineer.

Basic arithmetic and it’s relevant operations are performed here. The significance of computing
is that in light of recent advances, billions of instructions are performed per second by the
processing unit. Besides the conventional CPU (Central processing unit), is the advent of the
GPU (Graphics processing unit). In principle, these are the same and follow similar



conventions by design. The focus of the GPU is to largely deal with graphical properties for
user interaction.

Lately, significant advances have been made to use the GPU for conventional computational
tasks. In some respects, these operations are by orders of magnitude more efficient. At a
fundamental and physical level, computers are formed on the basis of silicon. This is
fundamentally a semi conductor material. A transistor is at the core of this, acting as a switch
or gate for computer operations.

A silicon wafer is used in the construction of a processing unit. Essentially, a micro-chip is the
best definition for this. The usage for this ranges from a conventional processing unit to a SSD
(solid-state device) This storage or state of material in an SSD is a non volatile construct. A
traditional storage unit or hard drive uses a combination of apparatus (volatile) to function
whereas a solid state device isn’t volatile in this sense.

Through a process of intuition we develop the capacity to type on a conventional keyboard.
Given enough usage and time, we through habit form the ability to “interact” with a computer
via this medium. Whereas a mouse doesn’t require any knowledge of this type, as it merely acts
as a pointing device. There are a variety of “connecting” interfaces such as USB (Universal
serial bus) which promotes the capacity to connect external devices, such as an external SSD or
a typical hard drive.

A computer is more than simply a tool. I feel that a true appreciation of it’s usage is important.
It should not be seen simply as a device and little else. There is a quality of magic around
writing your first computer program. A few lines which instruct the computer to execute a
specific task or action. Commonly, the act of printing out a few strings to a device shell or
console is a typical introduction to this.

I feel that mathematics is the best understanding to aid in this. If you’re comfortable with
numbers and their relevant operations, you should be halfway there. If [ were to recommend the
best way to deal with software development, I would highlight a capacity for mathematics,

first. This should never be underestimated or taken in a shallow sense. An appreciation for
linguistics and logic, is truly relevant.

I feel that a two-pronged approach to this is eminently useful. To solve problems and write
relevant instructions using both a low and high level language simultaneously. The capacity for
understanding how a computer functions at the hardware level is crucial, whereby low level
languages elucidate more on dealing with memory and devices.

Computer programmers use a variety of integrated environments to write software. Some of
these are very simple, with just the aspect of writing without any assistance. Others, are more
complex and aid in debugging with a more autonomous capacity or faculty. In terms of
accuracy and self reliance, it is usually best to write software in a purely textual environment.
This elevates the idea of not “hiding” any detail to the developer.



The tool used to translate human readable code to machine code, is called a compiler. There are
instances whereby the code is not directly mapped to machine code, yet rather to byte code.
The java language uses a virtual machine to insist on the concept of platform independence.
Whereas a C compiler requires a machine specific type for each OS or operating system.

The operating system is that chassis which acts as the base unit for user currency and
interaction. The OS is the primary unit for system interaction and development. All user access
is interacted and promoted through the OS. An OS is the “bottom layer” and primary unit for
usage. All the applications that we use sit on top of this. The OS allows us to disseminate
between different processes and software packages.

There is a lot of contention about which OS to use. I feel that the distinction isn’t that
important. Fundamentally, they are of the same “ilk”. Some OS environments are more targeted
for “ease of use”, whereas others by design allow you to shape and develop your environment
on a more technical scale. As to which suits you, is largely just a matter of taste. An operating
system follows self-same principles.

I believe the reliability and stability are some of the important cursors in terms of choosing an
OS to use. Most people don’t want to spend time worrying about technical detail, which in
truth doesn’t necessarily need to be a complex procedure. A fixation on technical aspects of an
operating environment isn’t always useful. It is sometimes more important to rely on a specific
unit of interaction without worrying about technicality.

There is also a careful distinction that needs to be made regarding computer languages and their
use. Typically as with any scientific concept, languages inherit properties from their
predecessors. This derived property raises the question of real use. Some languages are more
procedural whereas others focus on OO or object orientation.

This 1s something that requires an element of care. Commonly, most languages don’t in reality
provide a real advancement in terms of development. This too, just becomes a matter of taste

rather than one of authenticity. Whereas as I can “see” the usage of platform independence and
java, I fail to see where Golang or Rust are in any way a superior to it’s antecedent, namely C.

A sense of insight into computer development is important. A “feel” for navigating the super
structure that is computation, requires a level of experience beyond just the fundamental caveat
of aptitude. It is important to know what tools to use, and when they’re entirely applicable.
Software development is not a process of number crunching, it should be elevated by
comparison to the basis of simple numeracy. A deep and useful insight, is eminently valuable.

The use of mathematics is the father of this design. This language, fundamentally acts as the
core of all computer based logic and reasoning. An understanding and knowledge of the
operations of numbers is critical. Thus, rely predominantly on logical operations and their
relevant usage.



The efficacy of algorithms, is predominantly valuable. These compute recipes allow us to write
complex procedures to effectively solve difficult problems. An algorithm is essentially a
sequence of instructions which leads to a definitive result. A flow diagram is useful in modeling
a given process or procedure.

Most software is littered with a variety of algorithms. It is essentially impossible to avoid this
structure when writing a component or application. A penchant for writing difficult procedures
is key. A fundamental aspect of software development is the ability to map or solve real world
problems effectively within the domain of computing.

There are valid constraints in what you are effectively able to do. Yet the interface of a
computer allows us to create or model a variety of different applications. The visual
component of computing is crucial as it is essentially the “window” into this domain. We all
use a conventional keyboard as the primary means of interaction. The screen or monitor is that
attribute which provides a display into what is currently active.

An important aspect of an OS is the file system. This is at its core the storage mechanism in
which files and directories exist. This uses a segmented approach to store data. The storage is
discrete, and the OS provides the ability to store a variety of files and directories. This
information is then used and retrieved by the relevant OS.

I imagine at some point you have had to copy a file or directory to a separate location. Without
a non-continuous or discrete structure, this wouldn’t be possible. Files are saved sequentially
on the relevant volatile or non-volatile storage medium. There are different “types” of files
which do different things. The file type needs to be compatible with the underlying OS. From a
simple text file, dynamic libraries or to a binary or executable.

These files or directories vary in specific ways by their relevant size. A very small file might
only be a few kilobytes in length. A more dense application executable, could be megabytes in
size. This too is something that is dealt with by the underlying OS. In current conventions,
many applications including all their subsequent parts are giga-bytes in density.

It is important to clarify that the OS you choose to use, should be an educated choice. The more
common OSes that are available are significantly stable. There is the added caveat of
compatibility with common applications.

In terms of the CPU, there are addressable lengths of bits. A 64-bit register can hold any of 264

(over 18 quintillion or 1.8x 1019) different values. This isn’t simple to picture, yet essentially
the width of the integer or length of a specific type is significantly larger by example more than
a 16-bit register. Typically the address or data bus is largely defined by the width of the
permissible values addressable by that specific bit length.

An important distinction, is the usefulness of reading and writing files. This basic I/O
(Input/Output) procedure underlies the majority of file and directory transactions in the OS
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environment. Files are read and written through a variety of different forms and applications. It
is entirely up to the user to determine how to manage the location, ordering and the naming of
specific files and directories.

A number of files should not be tampered with, this is notably a file which is used in a
protected sense by the OS to function. In deleting a file which relies on the OS, could lead to
you breaking your local environment.

The usage of memory is that “active” and concurrent storage medium used in applications to
execute and run. The use of random access memory or RAM, is a volatile medium which
provides for resident data. In terms of software development, there are two types of addressable
memory, namely static or heap. Thus, static storage is fixed by the application stage prior to
being compiled, whereas heap or dynamic memory could be upwards of any value.

Running an application on a storage device is far too slow to be of any use, this is where active
memory becomes so important.

An important aspect of computing is the UI or user interface. It is quite rare that you will be
compelled to write your own Ul, as there are numerous frameworks for each given language
that provide for some seamless integration into a Ul. A majority of applications run in the
background and have no need of this, although it is quite common for the need of a UL

The transfer mechanism between different components of the computing device is namely the
bus. The inter-change and facilitation of data transfer is reliant on the bus as the system which
provides for throughput and data exchange. The faster your memory, the quicker the transfer
rate is between the storage medium (IE, an SSD) and the resident memory.

With respect to older OSes there was no capacity for a multi-tasking environment. Modern
Operating systems provide notably for this. It is typical to run quite a few applications
simultaneously. At a programming level the use of threads is a crucial use of different thread
execution. A thread is akin to a process which runs a variety tasks in parallel. These concepts
are imminently useful. A modern computer typically has a variety of cores which allows for
asynchronous usage.

Asynchronous behavior and parallel computing are not directly the same. Although the
concepts rely on self-same principles.

The use of transistors, is the kernel for the “switch” mechanism which allows the CPU to
operate. This breaks down to the simple concept of a “gate”. A logical gate is at the very core of
a CPUs usage and operation. The following operations are the common instructions performed
by a logical gate. NOT, AND, OR, NAND, NOR, XOR, XNOR. These fundamental binary
gates perform all the logic at a transistor level. These electronic switches, perform the activity
of the relevant CPU.



A computer and it’s direct architecture is just a calculator at best. In this, it has a very detailed
and complex design. The semi-conductor industry is at the root of the development of micro-
processor development. These conglomerates, spend a significant sum in shaping and
developing newer processor types and capabilities.

The Internet, is that tremendous network infrastructure which allows computers to interact over
large distances. The initial roots of the Internet, dates back to the 1970’s. A more recent
addition to this is the usage of Wi-fi or Wireless fidelity. This allows a connection to be
broadcast in a closed environment to a Wifi enabled receiver on your computer. An Internet
router deals with the inter-change between your PC (Personal Computer) and the outside world
or Internet.

The signature used for isolating your computer is the IP (Internet Protocol) address. Each
physical network device uses an IP to distinguish your PC on a network. The TCP
(Transmission Control Protocol) is at the root of this as the layer in which information is
transmitted and received through a very specific protocol or convention.

There are a few layers in the Internet Protocol Suite, from link to application level protocols.
The Address Resolution Protocol (ARP) is at the foot of this. The resolution enabled by this
protocol, allows for the discovery of a link layer address. Specifically, a MAC (Media access
control address) is a typical hardware layer address embedded in the device. This is unique to
most network interfaces and uses a unique identifier usually provided by the manufacturer.

The consecutive usage of instructions in a computer program, is what we typically call a
software application. This is typically in human readable format. Conventionally, it is translated
to machine code. In terms of platform independence (such as in java) you will find a
compilation that is broken down to byte code and consequently interpreted.

A variety of computer languages are interpreted in their usage. Perl and Python, are signally
executed in this way. The down-side to an interpreter is that it is significantly slower than a
compiled application. This is predominantly due to the fact that an interpreted language has a
“middle layer” prior to execution at a machine level.

Most computer languages are self-same, as they follow a distinct similarity. The concepts found
in these languages are ubiquitous throughout. An example is the “cmp” or compare instruction
sourced in assembly language. This statement uses 2 operands and compares their respective
values, whereas in C it is notably the “if” statement that checks for a given condition. A
decision as to what language to use should be a decision based on usage, speed and a variety of
technical qualities. Not one of taste.

The aspect of computer programming is not an art. I suspect making this mistake in terms of
definition is crucial. It is largely a process of applied logic and is very much an engineering
feat. There is an element of style with respect to each developer, although that doesn’t really
apply to the end-result or implementation.



An aspect of a compiled application is that the given structure is independent of the language
being used for compilation. As with mathematics, the operands follow a simple pattern but can
be marshaled to a more complex result or a “larger” structure which relies on the use of basic
operators.

Thus, absorbing a new application at the source level can sometimes be tedious. It is usually
best to approach it using the initial or entry point and to trace it’s usage. The concept of
analysis is critical, as this approach to software inspection is important to try and ratify what
the application does in fact do. This is a levered process, whereas through some analytical
process we interpret the application’s usage and formation.

An important tenet, is simultaneously the concept of research and development. These two
concepts work hand in hand. A priori, is the installation of research. Which follows is a full
understanding of specific requirements, being the consequence of software development and
application. In the compilation step, compilers and interpreters check to ensure accuracy.

If something is malformed, this is quickly signified in the application execution or compilation
stage. In this, is the process of debugging. We “step into” an application thread by examining it
line by line. This is one method to accurately assess a potential bug or issue in the software.
Often bugs exist in the source code which are not admissibly evident.

If your application acts in a way which is out of range or in error is an issue, as this is not
entirely detectable in the compilation or interpreted step. There are a few tools or methods used
to assess this malformed behavior. These augment the process of software debugging. No
application starts out perfectly, yet it is crucial to apply with a good level of conformance in
mind.

The analysis of source code in it’s compilation step uses a lexical analyzer, or more accurately a
process of lexical analysis. This is shifted on to the syntactical analyzer or to find conformance
with syntactic analysis. As again, a background on logic and linguistics is crucial. The real
sugar is seeing your application run well and without error.

A lot of applications run as a service or daemon in the background. These are more difficult to
deal with as there is no evidence of malformed behavior in usage. A lot of software simply
relies on the console or shell, for output. At the top of it, is an application which is closely tied
to a user interface. To write a native Ul is a difficult process, especially if it starts out at a pixel-
based level where you draw to a specific segment on the screen.

Typically there a few APIs to deal with this, notably DirectX and OpenGL. This level of
abstraction takes away a level of implementation detail and deals with hardware conformity. It
is possible to write a Ul from “bare bones”, yet this is typically a very difficult thing to do.
Thus, using a third party API to deal with hardware is suggested.

If you’re writing a Ul application from scratch using assembly language, you will find yourself
plotting pixels. This is a very difficult approach and rarely done. In this, newer APIs like



OpenGL provide a plethora of functionality to introduce a UL. Most OSes provide native
support for these APIs. OpenGL or Vulkan are great, as they do not provide much consideration
into the OS you’re trying to use in support of this.

Thus, this supports a level of OS and hardware independence. There are specific applications
such as in 3d rendering which consume resources. This is where hardware efficacy is useful in
terms of this style of application.

An important caveat, is the concept of parallel computing. The idea, of having multiple tasks
run simultaneously is important. As discussed, multiple cores are a primitive level to this. This
provides the possibility to run multiple sequences in conjunction with one another. As
technology has evolved, there is a nano-meter limitation with respect to the best occupancy
available.

In this, fundamental speed is not as important as the idea of parallelism. This form of
concurrent execution is more desirable for efficacy. Whether in scientific terms, that anything
can be run truly in parallel is another story. This execution stack is imminently powerful in it’s
delivery and basic operation for computing.

A cluster of computing, is a tremendous approach to dealing with dynamic systems and their
respective operations. A super computer is a complete device system, which acts as a
significant computing resource. Most recently, arrays of this kind sit on the peta-flop level of
occupancy (one quadrillion flops) or floating point operations per second.

It is important to recognize here, that scale in speed and general resource follows a consecutive
growth in terms of occupancy. The real “meat” here, is in fact the architecture design. There are
two important device types to define, namely CISC (Complex instruction set) or RISC
(Reduced instruction set). The latter, has fewer embedded instructions at the processor level.
This can often lead to more definitive operations and more “loose” development.

In terms of software development, it is notably more important to rely on the system
architecture rather than any real occupancy of speed. The depth of the processor instruction set,
allows us to manufacture applications which harness this compute device.

Most notoriously, are the x86 and x64 architectures. The latter being the 64-bit variant of this.
A lot of software development is an intuitive process. As with anything, a real proficiency in
this relies on the capacity for intuition and practice. Solving complex problems in computing, is
often a very cerebral experience.

A complete understanding of how hardware functions aids as a better insight into the
architecture and usage of computing, especially important in the process of software
development. More recently, high level languages like Python do not require this knowledge
for you to implement complex algorithms, although a good understanding at the physical
device level is imminently useful.



Yet the hardware, is only one aspect of development. The more recent emphasis on Al has lead
to a variety of machine learning algorithms which are closely adapted in a high-level language
like Python. The language C, is also a great tool for developing Al concepts.

To be direct, a full understanding of computing languages, leads to display the similarity they
all share in their respective ways. If your fundamentals are covered, it is often simple to pick up
another language like Python, comparable to C.

Chapter 2
“A maelstrom of compute”

The concept of a silicon based sentience, is a far-flung dream. An algorithm in itself, cannot
think. Irrespective of all the hype and premonition surrounding Al, this is a concept that
requires a lot more diligence than what is given. Irrespective of design, when a language
functions it is directly composed into a computer addressable format. This is not a facsimile of
life. I feel it is an entire misunderstanding to purport that computer software can “think”.

The neurology involved, is complex on a level we have yet to fully appreciate. This narrow
aperture into biology, is something a computer program cannot emulate. The ideas of emotion
and imagination are not admissible given the current standard.

I digress, it is a sweet idea yet it is something that is presently, unviable. Although I concede
that a silicon based life-form might at some stage of development be possible, although I
expect it will take a significant advance in order to accomplish this.

The diversity of social media consumed on a daily basis is significant. We are typically and
quite commonly active in terms of social interaction. In this, social interaction is at it’s roots
something we are all familiar with. This collection of social activity is fundamentally the most
consumed resource on the Internet. It would be wise not to underestimate our capacity for this.

Thus, communication is entirely relevant. We no longer need be concerned over discourse with
respect to large distances. In this, the idea of a “global village” is fashioned. The caveat of free
speech is critical with respect to a fundamental respect for what is said and consumed. This
democracy is a signal aspect of the freedom given in this interaction and digestion. The idea of
censorship isn’t in any way a component of this.

The majority of this is used on typical cellular or mobile devices. Our hand held devices have
become an extension to our daily experience. The existence of specific Internet applications
foster this interaction, as we use tools to amplify our consistent and daily interplay. This
exchange and traffic is abundantly present in the lives of most people.

It is also influential with respect to the impact it has on our capacity for reading and writing. A
bounty of “quick” interaction and typing, doesn’t promote with respect to positive literacy. It is
a given that a lot of this content will suffer a significant contraction. Thus, words are clipped
and shaped in a variety of different and illegible ways.



The delivery of information via the Internet spans a disproportionate amount of data. There are
billions of hand held devices which are used in the consumption of this process. This is a daily
rotation, as billions of people interact with the Internet on a daily basis. There are regions in the
world where access to the Internet is still a novelty. In time, this exposure and usage will
increase considerably, especially with connectivity sourced via a satellite.

This data and information is stored and transmuted through a variety of usages. The
predominant mode of access is based upon communication and social interaction. We are
fundamentally social agents, as this form of contact is mostly predominant. An additional
aspect to this is photography, as most mobile phones come with an embedded camera. The
digital age, has dispensed with a number of technical difficulties.

Thus, integrated circuits are to be found ubiquitously. These electronic devices are at the root of
the world’s digital reality. Yet in this, computing speed is fundamentally being overtaken by the
concept of parallelism to found in multi-core architectures. Thus, efficacy ramps up on the
concept of parallel computing environments. Thus it is effective to say that computing powers
shifts up with a concurrent platform.

The idea of quantum computing raises the idea of a vastly more able device. The occupancy of
this applied usage of quantum theory lays down the idea of the quibit. The phenomena of
superposition is used to allow a state of off, on and a combination of both states. Whereas a
traditional computer provides only for either on or off. The speed for this is inordinately larger
than a traditional computing device.

Thus, the solution to complex issues is far more quickly determined. I expect the realization of
a functioning quantum computer will take some time. QT (Quantum Theory) is a stochastic
argument and really a process with an operational principle. It is fundamentally, a statistical
measurement process. A deeper insight into QT is still in it’s infancy.

The issue as to how or why QT functions is still vague and requires additional effort and
insight. The world of the digital domain is still very much framed on the basis of a discrete
process. The ideas of a continuum is another story. There is a very tactile essence to the usage
of these computing devices. If it is broken down, it is either a measurement of reading and
writing.

Thus, large scale computing systems like super computers try to provide for exponential
systems and their subsequent effectiveness. There are complex issues which require a
significant compute, thus a lot of these problems rely on large scale computing to solve them.
In the event that we have a fully functional quantum machinery, this will quickly dispense with
conventional discrete mediums.

The use of devices which rely on a radio based frequency to transmit information is a largely
impressive and less well understood reality. Conventional Wifi broadcasts using this model.



The fact that we can transmit and receive information literally through the air in terms of a
radio frequency is a wonderful development of the applied sciences.

Computer programs, are those accessible units and define the currency of the computing
facility. They range in size and real application, yet are formed on a selfsame basis — namely in
computer programming. This is not an art, yet a very direct and applied logical process. Given
specific logical statements, a throughput is manifested which allows for the execution of a
specific task.

At a programming level, we find that this collection of instructions, operations and statements
provide for the facility of computing usage. This should not be colored, yet must be dealt with
carefully as an applied science. The use of logic in this, is formidably the most important
station. This congress with the authorship of software, is the basis for computing application.

There are specific constraints relative to what you can in fact do with a computer application. It
1s within the basis a specific foundry as to the relation in what the computer itself is permissibly
able to do. A computer can’t be instructed to self destruct, yet it can display a variety of
imagery with respect to the UI or User interface.

Internet usage is coupled with these devices. The digestion of news and daily affairs is another
significance in terms of exposing information to the reader. The use of the Internet augments
and allows for a dissemination with respect to the digestion of current affairs. The world of the
political, technological and scientific becomes readily accessible to the average reader and
hence provides more insight into the world at large.

The use of hand held devices has led to a mobility which is unprecedented. This ease of
restriction in terms of compute, allows us to literally carry with us devices which allow for this
constant interaction. This is a superb construct, and allows for access under most physical
circumstances. A role in this is education, as the Internet provides the capacity to share
significant sums of knowledge which is readily available.

Thus, general or specific education becomes a significant reality. Previously, books played the
most prominent role. In this digital domain, the exposure to education and the ability to teach
those in even the remotest of regions, is the accessibility to “easy’ education. Paper and more
conventional or traditional means of communication and education are no longer the primary
avenue to this exposition.

The Internet should not be underestimated, as it has transfigured and shaped the world in a
renewal and abundance of change and facility. Additionally, is the caveat of public opinion and
how certain web pages allow us to espouse and share our given statements. There are a number
of organizations which provide for this use.

There is a lot of controversy relating to content that can be considered both as immoral and
unsolicited.



Fortunately, censorship in the Internet isn’t really enforced, as through the democratic
principle, people should be allowed to share their views irrespective of whether or not someone
finds it offensive. This is at it’s very root the basis for free speech.

A good question is the idea of what is to “come”. I feel that science fiction plays a significant
role in conjecture and the formalism of new ideas in science. Historically, these ideas have
shaped the ideas in science that have through engineering, become a fundamental reality. This
too, should be dealt with carefully.

In the development of a computer program, is to be found a very sequential process. There are
branches in this, although the construct of an application relies on the formative sequential
principle. Again, I harp on the reality of mathematical comprehension. A mathematician by in
large on the basis of the application of it, should be a formidable programmer. I feel that
anyone astute in the science of this, should quickly and amiably adapt to the application of
computer programming.

As stated, an understanding at the device level is crucial in forming a comprehensive
understanding as to the formality of a computer system and the software we develop for it. The
analysis and abstraction used in this, is the key to shaping and forming ideas in this compute
space.

The idea behind the so called global village, is important. This mixture of ethnicity and
background is providing for a merge in terms of social value and apparatus. If this is a good
thing, is contestable. The world is still divided by different cultures and definitive backgrounds.
I feel that the Internet has played a significant role in shaping what could be defined as a
“collective”.

I suspect the next few centuries will see the racial divide as becoming far less pronounced. The
Internet has been at the very core of this. This mutation of human value, will see a plethora of
change in terms of what is considered socially acceptable and valuable.

Inclusively, is the aspect of readership and the ability to deal with digital print. The use of
specific tablets and pads, allow for a digital revelation with respect to reading mediums. This
eventually should supersede conventional books as the reliance on electronic-books becomes
prevalent. | feel that this too should have a large influence on the natural environment in terms
of biological conservation.

The fiscal reality in terms of these devices has become cheaper and more accessible to the
common man. The cost of Internet usage too, has seen a drastic drop in cost. These advances,
allow children to grow up with accessibility to education. There is a linear relationship that is
formed in the process of reading a book. I feel that this is something crucial to adopt.

Children are at the very cusp of what is possible for humanity. The education of a single child
can play a significant and formative role to society. Education, is predominantly one of the



most important aspects of life and reality. Their education should be nurtured and consistently,
cared for.

An architecture in computing defines the combination of its many parts. In terms of the silicon
on what an integrated circuit is embedded on, defines the basis for the interplay of its structure.
There are a variety of input and output aspects which defines the core usage of a computer.

At it’s basis, a computer is just a complex electronic circuit. Although as you scale up in its
design, so does the level of complexity rise. The interfaces we use, such as a conventional
keyboard are devices we often take for granted. It is an intuitive process, typing. With enough
use, typing quickly becomes second nature.

The most inspiring act with respect to this device, is the process of software development. A
consecutive list of sequential instructions are at the foot of this. This is not an art, but an
applied logical application. There is a significant diversity in which you can create software
and its applicable use. Thus, from digital imaging applications to networking software.

To find something of relative novelty in terms of software development, is key. Initially,
computer programming was an action implemented by a select few. Lately, largely due to the
Internet — the scope for this has changed dramatically.

An unfortunate result of this, is that innovation takes a step back relative to profit. There are
very few software companies that truly raise the bar. Although I suspect that some of the best
research and development exists in academia. The idea as to what is to come, or what might in
the least be possible is an interesting concept.

At the heart of it, a computer is a computational device. It is crucial to apprehend plausibility in
terms of the limitations and constraints of a computational system. This to me is where Al falls
short, in that a living mind cannot be simply reproduced on the basis of a few collective
algorithms.

I suspect in terms of compute, that the scale and efficacy of it’s systems develop further in
terms of speed and parallelism. Simultaneity is a concept which is often questionable in
science. How is it that two events can exist in parallel in a sequential universe.

I suspect that as a construct is better suited to a book on science, although parallelism in terms
of computing efficiency is tremendously important. Modern computers rely on the usage of
multiple cores which act to beneficially provide a concurrent system.

Most OSes make predominant use of multi-tasking or running multiple applications in a
simultaneous manner. Originally, this wasn’t possible as one application would run in the
foreground only. The use of software for this, is a superb innovation.

The use of an Internet browser has become popularly promulgated. There are only a few well
known Internet browsers, yet they all aim to succeed on the same strata. The use of this, falls



under the client/server architecture used predominantly as a handshake in a network
connection. This ubiquitous process, is to be found everywhere on the Internet protocol suite.

In this, the use of markup languages like HTML, play a pivotal role in the development of web
based systems. Inclusively, the style sheets of CSS and the client-side programming to be found
in JavaScript. These three technical units, are at the core of Internet development.

The back-end process is not consumed by the client, rather the execution of back-end
applications happen on the remote host level. The client connects to the server and based on a
specific protocol or means of communication, the server replies upwards and back to the client.
This happens upwards in terms of application scale, yet relies signally on your network device.

We use ISPs (Internet Service Providers) to deliver and connect to the Internet. They’re
essentially the “middle man” in the transaction between your computer and the Internet at
large. Initially, one would use a dial-up with a specific modem (modulate and demodulate)

Then, broadband or digital subscriber lines where seen quite frequently. Yet most importantly
in terms of access to the general consumer, is the use of fiber. This isn’t a new innovation, yet
its use in terms of everyday access has become a corner stone in terms of Internet use.

Once again, the stack of HTML, CSS and JavaScript allows us to render and create a diversity
in terms of web based applications. In terms of back-end applications, java, C#, Python and
Perl including a variety of others deal with background processing.

A lot of the foreground development seen in web pages, relies heavily on graphic design. This
“uniqueness” in terms of display, allows us to render a variety of different and distinct
elements. Web design, is at the root level of this. There are applications which make it simpler
to develop front-end systems, although a lot of it is just done by hand.

Without question, a web application that is likely to be used more than any other is a search
engine. This unit of software, allows a user to search through a specific database of information
and data. Signally, this database refers to a massive collection of web sites. The relative
provider, hosts millions and more of potential web resources which are accessible to the user.

This concept should not be underestimated. An application which provides for an Internet
search is likely the most used Internet application available. It spans a response of millions of
selective replies for a specific search query.

I suspect that second to this, is the use of social media. These “open” forums, allows us to share
and relate on a variety of topics. The use of forums of this kind are not new, yet their combined
usage on a global scale is staggering. [ suspect that the majority of the world signs in daily, to
any of these top web sites and social media platforms.

A prospect of what is to come is interesting projection. The principles of computing are deeply
historical. I suspect a lauded aspect of computing, is quantum devices. I suspect that getting



this to work would be a signal achievement. At it’s core, speed and efficacy of computation is
entirely relevant.

Artificial intelligence is a contentious topic. Aside from cognitive reasoning, the ideas of
thought, emotion and imagination are not in any way permissible given the current standard. Is
the mind something independent of the brain? — I doubt it. I suspect the collective usage of the
brain rises us to a state of sentience.

It is in this cohesive process that a human mind is formed. I don’t believe that a computational
device can provide a facsimile for this. Thus, Al is at the foremost element still a newborn and
naive concept. Yet I do believe that the use of current Al can augment and assist us in a number
of different roles.

Computation is at its core nothing more than a simple calculation. This calculative behavior is
at the foot of computer based development. The thesis for this, is given in the abundant
abstraction that scales up in software design and computer development.

A key issue here, is that there are real constraints as to what is computationally possible. This
fixture, enables us only to develop systems that are in correspondence with a computing device.
Although, it is quite a myriad.

Your pocket calculator is at its roots no less complex than a conventional computer. Silicon
based development, is the fundamental caveat. To breathe life into this using Al is another

story.

The arithmetic on binary systems, is the kernel of the computing effect. The basic operations of
arithmetic such as addition, subtraction, division and multiplication are predominantly used. In
this, all of the higher levels of instruction are provided.

I feel that any under-graduate of computer science should attempt to develop software with C
and assembly, intact. This provides a radical insight into the auspices of software design and
development. Unfortunately, this is not usually the case.

The theoretical aspects of computer science, need to be dealt with care. This fulfilling study,
often discharges the ideas of computation in terms of a theoretical basis. These “higher” level
topics are crucial and likewise, fundamental. In the same context, the physical tenets of
computing also need to be dealt with, in conjunction.

A common science degree of this kind, relies heavily on the formalism of mathematics. This is
an adventure, into the world of the discrete and continuous. Analysis and it’s counterparts are
usefully approached with respect to an understanding of formal mathematics.

The majority of people use computers no more accessibly than its simple forms. Notably, for
the process of entertainment to the basics of accounting and administration. There are



applications which demand a level of technical reasoning, namely 2 and 3 dimensional
software used in imaging.

The bedrock of this is to focus on software development, which opens up a world of possibility.
A cameo, is the ability to debug simple tasks in a computer OS. Often these tasks are relegated
to a common IT technician.

There is a gate here, which leads to a variety of different applicability. I don’t believe a
computer should be used simply as a tool, rather to consider it as a spectral device. The use of
the Internet has potentially become the most common consumption in terms of use.

A great input into this, is the playful experience of a computer game. There is a fill of different
types of computer games that allow for a significant playful experience. This interaction is
notable, as a form of entertainment it is predominant.

The quality of realism is important, as we trace the initial seed of computer game development
up to modern day, we see a range of visual realism in this. Initially, the games used in
production were quite simple in effect. Lately, photo-realism has become more accessible in
this category.

There are computing devices such as the GPU, which foster gaming development and it’s
construction. There are also a variety of APIs which deal with this. All the way from OpenGL
to Vulkan. These visual APIs allow for the development of realism.

The GPU allows for the execution of compute shaders. These shaders, such as glsl allow for
operations which would ultimately in more conventional environments not be possible. They
quickly scale up in calculating geometry, etc.

The idea of a GPU is a relatively recent construct, which has seen an abundance of evolution in
this field. There are a variety of instructions which are readily accessed for this. More recently,
the GPU has seen development in areas of science that do not naturally coincide with graphical
computing.

This largely has seen a blossoming in the simulation fields in practical science. Another aspect
in a similar vein is the advent of photo-realistic simulation and animation. There are intense 3-
dimensional applications which allow you to render either static images or animation.

A primary topic in this is ray-tracing which is a novel algorithm to deal with photo-realism in
the computing and imaging domain. A lot of this retroactively spans into film and television for
animated sequences.

I suspect this is one of the most inspiring and formidable aspects of computing and the ability
to create anything that can be conceived of in terms of imagery. There are numerous
geometrical constructs which foster this, IE : a loft, as an example.



The usage of a computer, becomes an intuitive process. We rely largely on autonomous aspects
of thinking to interact with this device. In essence, we train ourselves to qualify for thinking at
a specific level. The practice and usage, develops and augments our ability for this.

The quick and adept action of using a keyboard, becomes second nature. Our relative capacities
differ, as we all develop and think differently. An acumen to excelling, isn’t a simple definition.
It is usually a combination of very rare qualities.

Thus, developing software isn’t for everyone. At it’s root, it can be a very dry examination. Yet
to master this, provides and remedies towards a signal construct. There is an abundance of
creativity involved in this development, which arguably provides for the sweetest of
conceptions.

It is not required that you think, like a machine. Rather, to follow logical steps in sub sequence
of one another. There is a large derivative, of abstraction in this. Writing software is extremely
palatable. This is where a degree of creativity and logic, coincide.

We manufacture software, to fit and provide for a specific necessity. Yet, the majority of
software development is born on the back of a computational desire. Significantly, there is an
initial design which tries to wrap up the requirements and objectives.

The real meat of it, lies in the stage of development. This is where the real joy, is found. Thus,
finding solutions to complex problems in the computational sense, is signal. A significant aside
to this is numerical computing.

The use of mathematics in software, is consequential. At the very core of it, this process of
abstraction becomes paramount in development. Most of the development of software is clearly
in liaison and a child with respect to mathematics. This structure, is a sibling of this inspiring
topic.

The art of linguistics is a prevalent source for this. The structure and modeling of language and
it’s direct subsequent, logic — is at the foot of this development. An analogue to this, is the
formal usage of mathematics in terms of computing. We can implement numerical solutions
which are reared on the back of this disposition.

Often, there are numerical recipes which provide a concomitant usage of numerical solutions in
a given language like C. These applied abstractions and algorithms provide interesting
solutions to complex problems. This is not a remedial or pedestrian process and allows for a
signal advancement in terms of less than rudimentary solutions.

This is not a vacuous procedure. We develop interesting subroutines to solve difficult questions.
This is part and parcel summed up with a movement of applied solutions. These general recipes
provide for conformal solutions to difficult issues.



There is a density in terms of computer usage. You either scale in or out of specific
applications. In this, most applications follow similar procedures for their relevant usage. More
advanced applications, as in 3 dimensional or CAD software requires a deeper lever in terms of
understanding.

Yet the given common usage of an e-mail client, is notably simpler by design. I suspect by and
large, electronic mail is potentially the most useful and significant of advancements provided
by the Internet. This digital postbox, supersedes the idea of conventional mail as a certain
achievement.

“The end”



