








Virtual reality

!
Virtual reality (VR) or also called Immersive Multimedia is a computer-simulated environment that 
can simulate physical presence in places in the real world or imagined worlds
The possibility exists to have films and television programmes which are watched with a head-
mounted display and computer control of the image so that the viewer appears to be inside the 
scene with the action going all round.
The term "artificial reality", coined by Myron Krueger, has been in use since the 1970s; however, 
the origin of the term "virtual reality" can be traced back to the French playwright, poet, actor, and 
director Antonin Artaud. In his seminal book The Theatre and Its Double (1938), Artaud described 
theatre as "la réalité virtuelle", a virtual reality in which, in Erik Davis's words, "characters, objects, 
and images take on the phantasmagoric force of alchemy's visionary internal dramas".

White-box testing
also known as clear box testing, glass box testing, transparent box testing, and structural testing
tests internal structures or workings of an application, as opposed to its functionality (i.e. black-box 
testing)





Very-large-scale integration

!
the process of creating integrated circuits by combining thousands of transistors into a single chip.

Virtual machine
a software-based emulation of a computer
A VM was originally defined by Popek and Goldberg as "an efficient, isolated duplicate of a real 
machine". !



Arduino

!
a single-board microcontroller, intended to make the application of interactive objects or 
environments more accessible
Arduino started in 2005 as a project for students at the Interaction Design Institute Ivrea in Ivrea, 
Italy. At that time program students used a "BASIC Stamp" at a cost of $100, considered expensive 
for students. Massimo Banzi, one of the founders, taught at Ivrea

Artificial neural network
artificial neural networks are computational models inspired by animals' central nervous systems 
(in particular the brain) that are capable of machine learning and pattern recognition. They are 
usually presented as systems of interconnected "neurons" that can compute values from inputs by 
feeding information through the network.
in a neural network for handwriting recognition, a set of input neurons may be activated by the 
pixels of an input image representing a letter or digit. The activations of these neurons are then 
passed on, weighted and transformed by some function determined by the network's designer, to 
other neurons, etc., until finally an output neuron is activated that determines which character was 
read.

Aspect-oriented programming
a programming paradigm that aims to increase modularity by allowing the separation of cross-
cutting concerns
Aspect-oriented programming entails breaking down program logic into distinct parts (so-called 
concerns, cohesive areas of functionality)
But some concerns defy these forms of implementation and are called crosscutting concerns 
because they "cut across" multiple abstractions in a program. !





Augmented reality

!

!
Augmented reality (AR) is a live, copy, view of a physical, real-world environment whose elements 
are augmented (or supplemented) by computer-generated sensory input such as sound, video, 
graphics or GPS data.
Augmentation is conventionally in real-time and in semantic context with environmental elements, 
such as sports scores on TV during a match. With the help of advanced AR technology (e.g. adding 
computer vision and object recognition) the information about the surrounding real world of the 
user becomes interactive and digitally manipulable.
App iSkull, an augmented human skull for education (iOS OS)

Ballpoint pen

!
a writing instrument which dispenses a viscous ink from an internal reservoir through the rolling 
action of a metal ball at its point
The first patent for a ballpoint pen was issued on 30 October 1888, to John J. Loud, a leather tanner, 
who was attempting to make a writing instrument that would be able to write on his leather 
products, which then-common fountain pens could not.

Bill Atkinson
American computer engineer and photographe
Atkinson also conceived, designed and implemented HyperCard, the first popular hypermedia 
system.



Theo Jansen
The painting machine was a somewhat bigger project than the UFO, developed in 1984-86 in Delft. 
It consisted of a tube with a light cell situated at its end, which when darkness 'hit' it would start 
spraying. This created paintings of the silhouettes of the things/people who were standing in front 
of it.
wind-walking examples of artificial life

Turtles all the way down
"Turtles all the way down" is a jocular expression of the infinite regress problem in cosmology 
posed by the "unmoved mover" paradox.
The "turtle" metaphor in the anecdote represents a popular notion of a "primitive cosmological 
myth", namely the flat earth supported on the back of a World Turtle.

Tweak programming environment
Tweak, written by Andreas Raab, a German computer scientist, is a graphical user interface (GUI) 
layer for the Squeak development environment, which in turn is an integrated development 
environment based on the Smalltalk-80 computer programming language.

United States Constitution

!
The Constitution was adopted on September 17, 1787, by the Constitutional Convention in 
Philadelphia, Pennsylvania
Unlike earlier attempts, the convention was not meant for new laws or piecemeal alterations, but 
for the “sole and express purpose of revising the Articles of Confederation”.
The high quality of the delegates to the convention was remarkable. As Thomas Jefferson in Paris 
wrote to John Adams in London, "It really is an assembly of demigods." !



Binary space partitioning
method for recursively subdividing a space into convex sets by hyperplanes. This subdivision gives 
rise to a representation of objects within the space by means of a tree data structure known as a BSP 
tree.

Boidae

!
The Boidae are a family of nonvenomous snakes found in America, Africa, Europe, Asia, and some 
Pacific Islands
Boids are, however, distinguished from the pythons in that none has postfrontal bones or 
premaxillary teeth, and that they give birth to live young
Prey is killed by constriction; after an animal has been grasped to restrain it, a number of coils are 
hastily wrapped around it. Then, by applying and maintaining sufficient pressure to prevent it from 
inhaling, the prey eventually succumbs due to asphyxiation.

Clojure
a dialect of the Lisp programming language created by Rich Hickey. Clojure is a functional 
general-purpose language, and runs on the Java Virtual Machine, Common Language Runtime, and 
JavaScript engines
Clojure's approach to concurrency is characterized by the concept of identities, which represent a 
series of immutable states over time. Since states are immutable values, any number of workers can 
operate on them in parallel, and concurrency becomes a question of managing changes from one 
state to another.

CodeMirror
a JavaScript component that provides a code editor in the browser. !





Commodore 64

!

!
The Commodore 64, commonly called C64, C=64 (after the graphic logo on the case), occasionally 
CBM 64 (for Commodore Business Machines), or VIC-64, is an 8-bit home computer introduced in 
January 1982 by Commodore International.
remains the highest selling computer of all time
the C64 took its name from its 64 kilobytes (65,536 bytes) of RAM, and had favorable sound and 
graphical specifications when compared to contemporary systems such as the Apple II

Computational fluid dynamics

!
a branch of fluid mechanics that uses numerical methods and algorithms to solve and analyze 
problems that involve fluid flows
The fundamental basis of almost all CFD problems are the Navier–Stokes equations, which define 
any single-phase (gas or liquid, but not both) fluid flow !



assigns new examples into one category or the other, making it a non-probabilistic binary linear 
classifier

Synergetics (Fuller)
Synergetics is the empirical study of systems in transformation, with an emphasis on total system 
behavior unpredicted by the behavior of any isolated components, including humanity's role as both 
participant and observer.

System
A system is a set of interacting or interdependent components forming an integrated whole or a set 
of elements (often called 'components' ) and relationships which are different from relationships of 
the set or its elements to other elements or sets.
The term is from the Latin word syst#ma, in turn from Greek $%$&'() syst#ma, "whole 
compounded of several parts or members, system", literary "composition"
Following are considered as the elements of a system in terms of Information systems: – Input 
Output Processor Control Feedback Boundary and interface Environment

Terry Winograd

!
Terry Allen Winograd (born February 24, 1946) is an American professor of computer science at 
Stanford University, and co-director of the Stanford Human-Computer Interaction Group
Winograd built a blocks world, restricting the program's intellectual world to a simulated "world of 
toy blocks". The program could accept commands such as, "Find a block which is taller than the 
one you are holding and put it into the box" !



Computer graphics

!
graphics created using computers and the representation of image data by a computer specifically 
with help from specialized graphic hardware and software.

Computer-aided design

!
the use of computer systems to assist in the creation, modification, analysis, or optimization of a 
design.
CAD output is often in the form of electronic files for print, machining, or other manufacturing 
operations.

Constraint programming
In computer science, constraint programming is a programming paradigm wherein relations 
between variables are stated in the form of constraints. Constraints differ from the common 
primitives of imperative programming languages in that they do not specify a step or sequence of 
steps to execute, but rather the properties of a solution to be found. This makes constraint 
programming a form of declarative programming. !



Steampunk

!
sub-genre of science fiction that typically features steam-powered machinery
Steampunk also refers to any of the artistic styles, clothing fashions, or subcultures, that have 
developed from the aesthetics of steampunk fiction, Victorian-era fiction, art nouveau design, and 
films from the mid-20th century

Subjunctive mood
The subjunctive is a grammatical mood found in many languages. Subjunctive forms of verbs are 
typically used to express various states of unreality such as wish, emotion, possibility, judgment, 
opinion, necessity, or action that has not yet occurred

Support vector machine

!
supervised learning models with associated learning algorithms that analyze data and recognize 
patterns, used for classification and regression analysis. Given a set of training examples, each 
marked as belonging to one of two categories, an SVM training algorithm builds a model that 









study of software as a cultural practice appear in Friedrich Kittler's essay, "Es gibt keine Software," 
Lev Manovich's Language of New Media, and Matthew Fuller's Behind the Blip: Essays on the 
culture of software

Speech recognition
the translation of spoken words into text
Substantial efforts have been devoted in the last decade to the test and evaluation of speech 
recognition in fighter aircraft. Of particular note is the U.S. program in speech recognition for the 
Advanced Fighter Technology Integration (AFTI)/F-16 aircraft (F-16 VISTA)

Spore (2008 video game)

!
Spore is a 2008 multi-genre single-player god game developed by Maxis and designed by Will 
Wright.
Praise was given for the fact that the game allowed players to create practically any creature, 
vehicle and building.
User-generated content is a major feature of Spore;
the creature editor allows the player to take what looks like a lump of clay with a spine and mold it 
into a creature. Once one has molded the torso, the player can add parts such as legs, arms, feet, 
hands, noses, eyes, mouths, decorative elements, and a wide array of sensory organs. Many of these 
parts affect the creature's abilities (speed, strength, diet, etc.), while some parts are purely 
decorative. !





Smalltalk

!
an object-oriented, dynamically typed, reflective programming language. Smalltalk was created as 
the language to underpin the "new world" of computing exemplified by "human–computer 
symbiosis."
designed and created in part for educational use, more so for constructionist learning, at the 
Learning Research Group (LRG) of Xerox PARC by Alan Kay, Dan Ingalls, Adele Goldberg, Ted 
Kaehler, Scott Wallace, and others during the 1970s.
Smalltalk was the product of research led by Alan Kay at Xerox Palo Alto Research Center 
(PARC); Alan Kay designed most of the early Smalltalk versions, which Dan Ingalls implemented. 
The first version, known as Smalltalk-71, was created by Ingalls in a few mornings on a bet that a 
programming language based on the idea of message passing inspired by Simula could be 
implemented in "a page of code."
Smalltalk was the first true object-oriented programming language
Smalltalk-80 syntax is rather minimalist, based on only a handful of declarations and reserved 
words. In fact, only six "keywords" are reserved in Smalltalk: true, false, nil, self, super, and 
thisContext. These are actually called pseudo-variables, identifiers that follow the rules for variable 
identifiers but denote bindings that the programmer cannot change.

Software studies
emerging interdisciplinary research field, which studies software systems and their social and 
cultural effects.
To study software as an artifact, it draws upon methods and theory from the digital humanities and 
from computational perspectives on software.
The conceptual origins of software studies include Marshall McLuhan's focus on the role of media 
in themselves, rather than the content of media platforms, in shaping culture. Early references to the 



!
An electronic book (variously: e-book, eBook, e-Book, ebook, digital book, or even e-edition) is a 
book-length publication in digital form, consisting of text, images, or both, readable on computers 
or other electronic devices.
The first e-book may be the Index Thomisticus, a heavily annotated electronic index to the works of 
Thomas Aquinas, prepared by Roberto Busa beginning in the late 1940s. However, this is 
sometimes omitted, perhaps because the digitized text was (at least initially) a means to developing 
an index and concordance, rather than as a published edition in its own right
Some years earlier the idea of the e-reader came to Bob Brown after watching his first 
"talkie" (movies with sound). In 1930, he wrote an entire book on this invention and titled it "The 
Readies" playing off the idea of the "talkie"
In 1949 a teacher from Galicia, Spain - Angela Ruiz - patents the first electronic book. Her 
intention was to decrease the number of books that her pupils carried to the school.

Ecology

!
the scientific study of interactions among organisms and their environment



Simulation

!
the imitation of the operation of a real-world process or system over time
A computer simulation (or "sim") is an attempt to model a real-life or hypothetical situation on a 
computer so that it can be studied to see how the system works. By changing variables in the 
simulation, predictions may be made about the behaviour of the system. It is a tool to virtually 
investigate the behaviour of the system under study

Skid Row, Los Angeles
Skid Row is an area of Downtown Los Angeles. As of the 2000 census, the population of the 
district was 17,740. Skid Row was defined in a decision in Jones v. City of Los Angeles as the area 
east of Main Street, south of Third Street, west of Alameda Street, and north of Seventh Street
Skid Row contains one of the largest stable populations, between 3,000 and 6,000, of homeless 
people in the United States !



Etoys (programming language)

!
child-friendly computer environment and object-oriented prototype-based programming language 
for use in education
Squeak was originally developed at Apple in 1996 by Dan Ingalls. Squeak is a Smalltalk 
implementation, object-oriented, class-based, and reflective, derived from Smalltalk-80 at Apple 
Computer. It was developed by some of the original Smalltalk-80 developers, including Dan 
Ingalls, Ted Kaehler, and Alan Kay. The team also included Scott Wallace and John Maloney.

Evolution
the change in the inherited characteristics of biological populations over successive generations.
All life on Earth is descended from a last universal ancestor that lived approximately 3.8 billion 
years ago
Charles Darwin was the first to formulate a scientific argument for the theory of evolution by means 
of natural selection. Evolution by natural selection is a process inferred from three facts about 
populations: 1) more offspring are produced than can possibly survive, 2) traits vary among 
individuals, leading to different rates of survival and reproduction, and 3) trait differences are 
heritable

Exploratorium
The Exploratorium is a museum in San Francisco whose stated mission is to change the way the 
world learns.
Characterized as "a mad scientist's penny arcade, a scientific funhouse, and an experimental 
laboratory all rolled into one,"
The Exploratorium was founded by physicist and educator Frank Oppenheimer and opened in 1969

Fiducial marker
an object placed in the field of view of an imaging system which appears in the image produced, for 
use as a point of reference or a measure !



SimCity

!
SimCity is an open-ended city-building computer and console video game series originally 
designed by developer Will Wright
While developing SimCity, Wright cultivated a real love of the intricacies and theories of urban 
planning and acknowledges the influence of System Dynamics which was developed by Jay Wright 
Forrester and whose book on the subject laid the foundations for the simulation. In addition, Wright 
also was inspired by reading "The Seventh Sally", a short story by Stanis"aw Lem from The 
Cyberiad, published in the collection The Mind's I, in which an engineer encounters a deposed 
tyrant, and creates a miniature city with artificial citizens for the tyrant to oppress.

Simpson's paradox

!
In probability and statistics, Simpson's paradox, or the Yule–Simpson effect, is a paradox in which 
a trend that appears in different groups of data disappears when these groups are combined, and the 
reverse trend appears for the aggregate data. !







Most of its profits are derived from AdWords
its unofficial slogan was "Don't be evil"

Google Chrome
a freeware web browser
In September 2008, Google released the majority of Chrome's source code as an open source 
project called Chromium
Google's Eric Schmidt opposed the development of an independent web browser for six years. He 
stated that "at the time, Google was a small company," and he did not want to go through "bruising 
browser wars." After co-founders Sergey Brin and Larry Page hired several Mozilla Firefox 
developers and built a demonstration of Chrome, however, Schmidt admitted that "It was so good 
that it essentially forced me to change my mind."

Hand

!

!
a prehensile, multi-fingered extremity located at the end of an arm or forelimb of primates such as 
humans, chimpanzees, monkeys, and lemurs. !





















Literate programming
Literate programming is an approach to programming introduced by Donald Knuth in which a 
program is given as an explanation of the program logic in a natural language, such as English, 
interspersed with snippets of macros and traditional source code, from which a compilable source 
code can be generated

Lively Kernel

!
The Lively Kernel is an open source web programming environment. It supports desktop-style 
applications with rich graphics and direct manipulation abilities, but without the installation or 
upgrade troubles of conventional desktop applications

Lockheed Martin

!
American global aerospace, defense, security, and advanced technology company with worldwide 
interests.
74% of Lockheed Martin's revenues came from military sales.





Logo (programming language)

!
Today the language is remembered mainly for its use of "turtle graphics", in which commands for 
movement and drawing produced line graphics either on screen or with a small robot called a 
"turtle".
Logo is a multi-paradigm adaptation and dialect of Lisp, a functional programming language
"Logo" is not an acronym. It was derived from the Greek logos meaning word or "thought" by 
Feurzeig,

Marshall Plan

!
The Marshall Plan (officially the European Recovery Program, ERP) was the American initiative to 
aid Europe, in which the United States gave economic support to help rebuild European economies 
after the end of World War II in order to prevent the spread of Soviet Communism.
The reconstruction plan, developed at a meeting of the participating European states, was 
established on June 5, 1947. It offered the same aid to the Soviet Union and its allies, but they did 
not accept it !





Massive open online course
online course aimed at unlimited participation and open access via the web
Before the Digital Age, distance learning appeared in the form of correspondence courses, 
broadcast courses and early forms of e-learning
By 1922, New York University operated its own radio station, with plans to broadcast practically all 
its courses.

Mathematics and art
Mathematics and art have a long historical relationship. The ancient Egyptians and ancient Greeks 
knew about the golden ratio, regarded as an aesthetically pleasing ratio.
Galileo Galilei in his Il Saggiatore wrote that “[The universe] is written in the language of 
mathematics, and its characters are triangles, circles, and other geometric figures.” Artists who 
strive and seek to study nature must therefore first fully understand mathematics. On the other 
hand, mathematicians have sought to interpret and analyse art through the lens of geometry and 
rationality.

Metaprogramming
the writing of computer programs that write or manipulate other programs (or themselves) as their 
data, or that do part of the work at compile time that would otherwise be done at runtime
Reflection is a valuable language feature to facilitate metaprogramming. Having the programming 
language itself as a first-class data type (as in Lisp, Forth or Rebol) is also very useful; this is 
known as "homoiconicity"

Mitchel Resnick

!
Mitchel Resnick (1956) is LEGO Papert Professor of Learning Research, Director of the Okawa 
Center, and Director of the Lifelong Kindergarten group at the MIT Media Lab.
Resnick is also a co-founder and a co-principal investigator of the Center for Civic Media  at MIT.

Modularity
the degree to which a system's components may be separated and recombined. !





Morphic (software)
Morphic is a graphics system which uses graphical objects called Morphs for simplified GUI-
building which allow for a great degree of flexibility and dynamism.
The name derives from "morphs", the Greek word for form or thing. They take on the role of the 
basic (graphical) building blocks allowing for a great degree of flexibility.
Morphic was originally developed by Randy Smith and John Maloney for the Self programming 
language, but later rewritten in Squeak.

Multimodal interaction
provides the user with multiple modes of interfacing with a system. A multimodal interface 
provides several distinct tools for input and output of data.
The advantage of multiple input modalities is increased usability: the weaknesses of one modality 
are offset by the strengths of another

Natural language processing

!
a field of computer science, artificial intelligence, and linguistics concerned with the interactions 
between computers and human (natural) languages
In 1950, Alan Turing published an article titled "Computing Machinery and Intelligence" which 
proposed what is now called the Turing test as a criterion of intelligence.
Some notably successful NLP systems developed in the 1960s were SHRDLU, a natural language 
system working in restricted "blocks worlds" with restricted vocabularies, and ELIZA, a simulation 
of a Rogerian psychotherapis


