GLOSSARY
accelerated construction techniques to reduce time of renovation or construction while maintaining quality and safety, including prefabrication and overtime work

access time the time it takes for data to appear during a read operation or to store data during a write operation

accumulator in computers, a general purpose register in which immediate results are stored; also called A-register
adaptive control use of a computer to optimize production process

address bus bus consisting of many wires (generally 16 to 36) on which the CPU provides addressing information necessary to access any specific piece of information

addresses the numerical way to identify and locate information in a memory chip

addressing circuitry circuitry in a memory chip that selects row locations to access

adenine one of the four amino acids that comprise DNA; denoted as A

aggregate asphalt filler, which may be sand, gravel, stone, waste slag, glass, or recycled concrete

agile manufacturing refers to an organization that has developed the processes, tools, and training to enable it to respond quickly to customer needs and market changes while still controlling costs and quality

agrarian farming

agriculture the combination of businesses that produce, process, and distribute food, fiber, fuel, chemicals, and other useful products from the land

agroecology sustainable farming and ranching

agroecosystem the agricultural ecosystem, including the ways all plants, animals, and microorganisms within that ecosystem interact

agronomics the science of land management and crop production

alloy a combination of metals

alternating current (AC) electrical current characterized by changes in level and polarity of signal over a period of time

alternative fuels fuels to eventually replace dwindling supplies of fossil fuels, such as biodiesel and hydrogen

amide a group of chemical compounds containing carbon-oxygen bonds and nitrogen

amperes (amps) measure of the amount of current flowing in a circuit; denoted as A

amphibious assault ship warship designed to allow troops to land using small amphibious craft launched from the larger vessel

amplifier device to increase signal strength (amplitude)
amplitude the peak value of a signal; on a graph of a sine wave, the maximum y value

amplitude modulation (AM) modification of a carrier wave by means of varying the height or amplitude of the wave

analog-to-digital converter (ADC) a device that converts an analog signal to a digital signal

analog controller system controller that operates according to continuously variable measures such as voltage and current

analog signal any continuous electrical signal that varies continuously rather than in discrete increments

AND gate digital device that produces a one-level output signal when all the gate’s inputs are at one level and zero output when any gate input is zero

AND-OR network common type of combinatorial circuit comprised of AND gates connected to OR gates

annealing process of heating steel above the austenitic point (1375° F or 746° C) and then cooling it slowly, causing the material to become soft and ductile

annual rings growth rings visible in the cross section of a tree, each ring representing one year of growth

anthropologist scientist who studies human beings and their ancestors

Application Layer in OSI, the seventh layer, responsible for executing any program that uses the services of the network

apprentice one who works as an assistant to an artisan in preparation to become an artisan

aquaculture process of creating and managing controlled water environments to harvest usable plants and animals

aramids aromatic polyamide fibers, a type of synthetic material

arch bridge transmits load from the deck of the bridge outward along an arch to supports (abutments) on both sides

architecture the structure of logic circuitry in a CPU

arithmetic and logic unit (ALU) digital circuitry that performs mathematical operations

aromatic polyamide aramid, composed of many amide molecules connected together

artifact any object created by humans for practical purposes

artificial ecosystem any ecosystem established by humans, such as an agroecosystem

artificial intelligence (AI) expert systems that may one day be able to “think” and “learn” in order to adapt and control processes

asphalt pavement using a mixture of aggregate and bitumen

assembly line typical mass production system, best suited to large, homogeneous production runs

Asynchronous Transfer Mode (ATM) the dominant transmission protocol for communication across the Public Switched Telephone Network

atom economic synthetic chemical reactions in which the majority of starting material atoms are found in the finished products

attenuation the dying out of a signal as the destination gets farther from the source; decay
augmentive propulsion system potential vessel propulsion system using other sources, such as wind power, to supplement standard diesel propulsion

automated guided vehicle (AGV) mobile robot used to move materials around a manufacturing plant or warehouse

automation generic term describing use of control systems, usually computers, to control industrial machinery and processes

back end of the line (BEOL) in an IC fabrication process, the stage in which transistors are interconnected to form working circuitry

bar graph pictorial representation of a relationship between variables using columns whose heights represent values of the data being displayed

barrette column or pile of concrete with steel reinforcing rods used in the substructure of a large building

battery-powered electric vehicle (BEV) electric vehicle that needs to be plugged in to an external power source to recharge, using energy stored in rechargeable battery packs to power efficient electric traction motors

beam bridge used to span short distances, normally constructed of reinforced concrete and steel, sometimes made of wood

bearing wall superstructure used to enclose a space using walls, typically built of brick, concrete, or stone

benchmarking process of establishing what is best for a given criterion, quantifying it, and comparing a given product or process to that standard

binary number system digital system using the base 2, using only zeros and ones to correspond to voltage states

biodegradable items that can be easily degraded by natural processes such as exposure to sun and water or the action of bacteria or fungi

biodiversity numerous species present in a given area

bioethics ethical standards as applied to the biotechnology industry

biofuels fuels derived from renewable biological resources, such as plant material and organic waste products

bioinformatics the collection, organization, and analysis of large amounts of biological or genetic data, using networks of computers and databases

biological scientists those who study living organisms and their relationship to the environment

biomass accumulated vegetable and animal matter used as a source of energy

biomass gasification process of super-heating wood chips and agricultural wastes until they turn into hydrogen and other gasses

bioremediation the use of biotechnology to clean up the environment, as in the use of microorganisms to clean up oil spills

biotechnology technology using biological systems or living organisms to develop, make or modify products or processes

biotechnology industry industry using genetics, molecular biology, cell biology, and biochemistry to produce products (including some as old as cheese-making and fermentation)

bipolar junction transistor (BJT) common type of transistor, used as an amplifier

bit a single binary digit, zero or one

bitumen viscous black, sticky material obtained from distillation of crude oil, primarily aromatic hydrocarbons

block flow diagram simplified drawing illustrating the function of a chemical plant

blow molding a molding process in which a gob of molten plastic (a parison) is enclosed in a mold and inflated by air pressure so that it takes the shape of the mold

boot the action of a computer when power is first applied, reading instructions from a memory chip to prepare the system for use

bottom-up manufacturing (BUM) Building larger and more complex objects by integration of smaller building blocks or components. An alternative to top-down manufacturing brainstorming group activity during which each person in the group can suggest any and all ideas on a given topic without criticism; intended to promote creative thinking

branch any one of the possible paths in a parallel circuit

bridge a structure that spans a valley, body of water, roadway, railroad tracks, or other obstruction to continuous travel

brittleness a measure of how easily a material under stress will fracture without significant deformation

broadcast communications communication media using radio waves, including radio and television

bronze an alloy of tin and copper

Bronze Age period from 3000 to 500 b.c.e., during which humans developed smelting and an agrarian culture arose in the Fertile Crescent

bus in computers, any common group of wires that transfers data between components

byte eight bits (binary digits) grouped together

cable-stayed bridge similar in appearance to suspension bridge, but cables are attached directly to towers, which bear the main load

cache memory the name given to high-speed SRAM fabricated right on the microprocessor chip

canal manmade waterway linking two or more points

cancellation of units mathematical technique for performing conversions, as from meters to millimeters

cantilever bridge constructed using two beams facing each other, anchored only at the originating end; the other ends of the beams are connected by a third element supported by a column (or pier)

capacitive reactance the impedance of a capacitor, denoted as Xc

capacitor electrical component constructed with alternating layers of insulating and conducting materials, used to store and release electrical energy

capital investment machinery and robotics used in manufacturing or other production systems

carbon nanotubes molecular-scale tubes of carbon having a diameter of one to three atoms

carcinogen any substance that can cause cancer

Carnot cycle a thermodynamic cycle modeled on the hypothetical Carnot heat engine, with the highest theoretical efficiency of any power-producing cycle

carrier sense in Ethernet networks, describes the fact that a transmitter listens for a carrier wave before trying to send

carrier wave analog signal used transmit a message, encoded by means of modulation

carry the most significant bit in the output of a half adder

casting the use of a mold to shape liquid materials into products

cell electrical circuit in a memory chip that stores one bit of information

cellular manufacturing a manufacturing system using an arrangement of machinery allowing processes to be grouped according to the sequence of operations required to make a product; also called linked-cell
cellulosic ethanol alcohol produced from agricultural plant wastes, sawdust, paper pulp, switchgrass, and other biomass materials

central processing unit (CPU) the basic software execution device in any computer

ceramic materials materials made from clay, glass, or other nonmetallic inorganic materials

ceramic matrix composites matrix composites used in advanced engines, allowing them to operate at high temperatures

charge-coupled device (CCD) semiconductor image sensor, generally a 1-cm panel with hundreds of thousands of photosites, used in digital cameras and camcorders

charging the storing of energy in a capacitor or battery.

chemical energy a type of internal energy associated with the molecular and atomic structure of matter

chemical potential a measure of chemical energy

chemical shift property of atoms describing how an element’s chemical profile changes (shifts) from one environment to another

chemical technicians those who work in laboratories, setting up, operating, and maintaining laboratory instruments, monitoring experiments, making observations, calculating and recording results, and developing conclusions

chemical vapor deposition process that vaporizes a substance into a gas and deposits a thin film of high purity material onto a surface

chemists and materials scientists people who work in research and development (R&D). In basic research, they investigate the properties, composition, and structure of matter and the laws that govern the combination of elements and reactions of substances to each other.

chip fab a chip fabrication plant, the special manufacturing environment in which silicon wafers are processed into integrated circuits

chip set a group of integrated circuits, or chips, that are designed to work together

chromosomes collections of packets of DNA within the nucleus of a cell

circuit devices and connections forming paths along which electricity flows; in telecommunication systems, an electrical connection between two callers

civil engineering contractors in construction industry, those who build sewers, roads, highways, bridges, tunnels, and other projects

cladding the bonding of different metals by pressing them together under high pressure

clinical trial final series of tests, involving humans, in development of pharmaceutical products

coating processes involving paints, finishes, and chemical and electrochemical applications of layers of materials

codes and standards rules developed by government agencies and industries to ensure that products, structures, and environments meet safety and operational requirements

coefficient of thermal expansion a measure of the ability of a material to expand when heated

collision detection in Ethernet, nodes listen to the shared medium for collisions, in which case all nodes stop transmitting and are assigned random wait times which determine when they can transmit again

colonial expansion period beginning about 1500 C.E., during which Western European countries expanded their empires to control resources overseas

combinatorial circuit digital circuitry in which the output is directly dependent on circuit input signals

combine a harvesting machine that may perform several functions at once including harvesting, threshing, and cleaning crops.

combined diesel and gas turbine (CODAG) system found in many warships, in which a diesel engine is used for cruising and gas turbine engines are used for higher speeds or rapid acceleration

commercial buildings any structure such as offices, retail and wholesale outlets, shopping malls, houses of worship, hotels, libraries, or stadiums

commodity product a product that is the same no matter who makes it; usually a basic resource product, such as petroleum, ethanol, paper, coffee, or milk. In the chemical industry a commodity product, such as ethanol or petroleum, is produced in large amounts and is commonly the feedstock for other products such as plastics or gasoline. Goods can become commodity products if they are globally made the same and have a global demand such as generic aspirin or even silicon chips. A commodity’s worth is determined by its global supply and demand and fluctuates daily

commons a resource, usually land, considered available for the use of all members of a community

communication channel network of phone lines or copper or fiber-optic cables, over which messages are transmitted; in broadcast communication, a specific range of frequencies in which a transmitter broadcasts

communication medium generic name for the different broad types of communication, such as graphic, broadcast, or electronic

complementary metal oxide semiconductor (CMOS)
a circuit formed by connecting N-channel devices to P-channel devices; the foundation of all circuitry used in computer chips

composite materials materials made from a combination of two or more materials with different properties

compressed natural gas gas that is pressurized to about 3,600 pounds per square inch and stored in large tanks

compression algorithm mathematical formula used to reduce the size of a file, as in compressing a CD file to an MP3 file

compression-ignition a type of internal combustion engine (diesel) in which fuel combustion is induced by the heat produced by compression

compressive strength a measure of the ability of a material to withstand the stress of a load placed upon it

computer-aided design (CAD) computer software used to design products, systems, and structures

computer-aided manufacturing (CAM) the process of using computer software used to control CNC machines

computer architecture the design or organization of computer hardware

computer axial tomography (CAT) using a rotating X-ray device to take hundreds of pictures as it moves around a patient, providing an image of the cross section of the body

computer hardware the digital logic circuits combined into computer systems to execute instructions or software

computer numerical controlled (CNC) machines computer controller that reads G-code instructions and controls a machine tool to fabricate components by selective removal of material

concentrating solar power (CSP) use of large parabolic mirrors to focus, or concentrate, solar energy in an energy-collecting installation

concrete a mixture of gravel, sand, cement, and water

concurrent engineering systematic approach to integrated product design and development using a multidisciplinary team all working together during the entire course of a product life cycle

conduction heat transfer within a material caused by a temperature difference between parts of the material

conductivity a measure of how freely a particular material allows electrons to flow through it; the inverse of resistivity

conductor a material that allows electricity to flow

conservation the process of controlling resources, for example limiting soil erosion, reducing sediment in waterways, conserving water, and improving water quality

consolidation processes processes in which materials are combined, as by fastening or joining

constraints limits imposed upon a solution to a design problem

containerization the process of placing goods in a secure, movable container that does not have to be unloaded and repacked at transfer points

continuous improvement the Total Quality Management process of constantly isolating failures, identifying their causes, and fixing or improving the process

continuous process a type of flow process in which the product is one that actually flows, such as liquids, gasses, or powders

Contour Crafting layered fabrication technology projected to be able to automate construction of whole structures or subcomponents

control functions in framed superstructures, refers to how the framework controls the separation of air, moisture, heat, and sound between outside and inside

convection transfer of heat between a surface and a fluid, which may be liquid or gas

convergence the gathering of voice, video, and data onto a single network

corn-based ethanol an alcohol-based fuel produced by fermenting and distilling grain crops

corporate culture values and norms that are shared by people and groups in an organization

cottage industry an industry that relies on family units working at home, using their own equipment

cross impact analysis forecasting technique of identifying several possible futures and predicting their impact if they occurred in combination

cryosection use of quick-frozen sections from cadavers to create anatomically detailed, three-dimensional representations of bodies

culture the customary beliefs, social forms, and material traits of human groups

current conventional term for the flow of electrons; denoted as I

current good manufacturing practices (cGMPs) regulations developed and established by companies to ensure a quality product

cytosine one of the four amino acids (the others are adenine, guanine, and thymine) that comprise DNA; cytosine is denoted as C

data raw facts and figures that is processed into meaningful information

data bus common group of wires used to transfer data between computer components inside a computer or between computers

Data-Link Layer second layer of OSI, which takes the bits of the message and builds frames from them

decay dying out of a signal as the destination gets farther from the source

deciduous trees that shed their leaves each year

decoder function of a modem that translates analog signals from the communication channel to binary signals

deformation processes processes that change the shape of a material without changing its mass, including forging, rolling, machine pressing, and drawing

demultiplex to unbundle or decouple communication channels at the receiving end of a medium

denature to inactivate something, such as proteins or enzymes, as by heating

density a measure of how tightly the atoms of a material are packed together; in integrated circuits, the number of cells per chip

depleting feedstocks raw materials that cannot be renewed, such as those from fossil fuels

design constraints limitations imposed on a designer and the design, often related to resources

design specifications specific goals or performance requirements that a project must achieve in order to function as desired

destructive testing quality-control testing by stressing a part or product until it fails; life test
device driver the software program that specifically controls hardware, allowing it to communicate with the CPU through interrupt and I/O circuits

device programmers special equipment used to store or change data on an EEPROM chip

difference engine the first programmable calculator, developed in the 1850s by Charles Babbage

differential signaling a method of transmitting information electrically by means of two complementary signals sent on two separate wires, as in USB cabling

diffusion one of the steps in research and development; adoption of new inventions by users other than the innovators

digital controller system controller using signals that have only a finite set of states (normally, on or off, or high or low voltage)

digital signal a continuous electrical signal that varies in discrete increments, such as high/low, rather than continuous variation

Digital Signal Processor (DSP) specialized computer chip designed around a logic architecture specifically created to enhance mathematical capabilities of the chip; used in products requiring continuous processing, such as audio processing

digital-to-analog converter (DAC) device that converts a digital signal to an analog signal

direct current (DC) electrical current characterized by a constant level of voltage and current, with current flowing in one direction only

discharging the release of energy from a capacitor or battery

discrete parts transistors, resistors, and other parts soldered together on circuit boards to form an electronic system

distribution functions in framed superstructures, refers to how utilities and services are distributed through the building

division of labor the breaking down of work into its component tasks, which are distributed among different persons or groups, thereby increasing efficiency, production, and profits

DNA deoxyribonucleic acid; a nucleic acid that contains the genetic instructions used in the development and functioning of all known living organisms and some viruses

DNA sequencing the act of determining the linear sequence of DNA

domestication breeding animals for a life in close association with and to the advantage of humans

doping the process of adding materials to silicon in semiconductor manufacturing to produce N-type and P-type semiconductors

down counters digital circuits that react to input signals by producing a binary counting sequence from some maximum value down to zero

drain in an N-channel MOSFET, an N-type area embedded into a larger P-type block and thus isolated from the source

drawing process of pulling a material through a small opening (a die)

drilling the use of a rotating bit or chisel (hand drill, electric drill, drill press, or jackhammer, for example) to penetrate or break up a material

dropped packets error in data transmission across a network; with e-mail and other data, but not with voice, dropped packets can be resent to maintain the integrity of a message

Dual In-line Memory Module (DIMM) small circuit card in a computer system allowing the user to control the amount of memory

ductility a measure of how much a material will yield to stretching before breaking

durable goods goods that are designed to operate for a long period of time, generally more than three years

dynamic RAM (DRAM) type of semiconductor memory using a storage cell constructed from one transistor and one capacitor, and needs to be periodically refreshed; used when large amounts of memory are needed

earthwork in road construction, establishment of roadway’s base layers and foundation, leveling the earth, watering and compaction, installation of sewers and drains, and application and compaction of gravel in preparation for paving

ecological design design approach that seeks effective adaptation to and integration with nature’s processes

economic incentive the promise of financial reward that helps drive innovation by making it easier for companies to take risks and for investors to back a project

economics field of study that involves the description and analysis of the production, distribution, and consumption of goods and services.

ecosystem the sum total of animals, plants, and microorganisms within a given habitat, and the ways they interact

elasticity a measure of how much a material can be stretched without being permanently deformed

elastic limit the maximum stress to which a material can be subjected and still be able to return to its original shape when the load is released

electrical energy caused by the flow of electrical charge through an electrical field

Electrically Erasable Programmable Read Only Memory (EEPROM) a ROM technology that can be reprogrammed; used to store small amounts of data that must be saved when power is removed

electrical properties properties of materials including conductivity and resistivity

electrolysis process of splitting water into hydrogen and oxygen by means of an electric current

electromagnetism generation of a magnetic field by electricity; also, the generation of electricity when wire is moved through a magnetic field

electronic communications the use of electrical signals, pulses of light, or radio waves to transmit messages

electroplating an electrochemical process that deposits or adds a thin layer of metal onto a substrate

elliptical refers to the shape of a satellite orbit in which the altitude above Earth varies

embedded computer small computer built into the device it controls

embedded processors computer chips built into a product that control the operation of the device

encoder function of a modem that translates a computer’s binary messages to an analog signal for transmission over communication channel

energy/fuel products chemical products such as gasoline, oil, and hydrogen gas that are used as energy sources in other contexts

engineer one who transforms knowledge of mathematics and sciences, such as physics, chemistry, or biology, into practical applications through the process of engineering design

engineered woods wood products made by combining particles and fibers of wood with adhesives to meet specific requirements

engineering the practical application of the information acquired by science, including a body of knowledge about the design and construction of products and a set of processes and techniques for designing and creating the products

engine management system electronic automotive control system that calculates the amount of fuel to be injected into cylinders and monitors exhaust gasses to increase fuel economy and reduce greenhouse gas emissions

environmental impact assessment government-required study of how a construction or other project would affect the natural environment

epitaxial (epi) layer of semiconductor material, a few hundred atoms deep, laid over a substrate in a diffusion furnace; the channel area for many FETs

ergonomics design and manufacture of products that are comfortable to use and conform to customers’ physical constraints

execute to process computer instructions or software

expansion slots electrical and mechanical connectors that allow computer owners to add to their systems by plugging in new printed circuit cards

explants small pieces of leaf that have been treated to kill surface microorganisms that would contaminate the culture, it is grown in a medium that contains organic salts, vitamins, and hormones for shoot development

expressed word used to describe the end result of DNA transcription

external combustion type of engine in which fuel is burned outside the engine, the energy being transferred to another liquid or gas, which in turn converts thermal energy into mechanical energy

extrusion a process in which a continuous stream of a product is made by squeezing softened material through a small opening (a die)

fabrication word generally used instead of “manufacturing” to describe how materials are processed into products; in electronics, it refers to how integrated circuits are built

factor of safety a quality of any good design, accounting for the possibility of unexpected load conditions or variations in the properties of materials

facultative anaerobes organisms that prefer using oxygen but can live in its absence

fastening techniques techniques involving joining materials by means of nails, screws, nuts and bolts, rivets, and staples

feedback information about an action, process, or communication that is transmitted back to the source or controller of that action, process, or communication for purposes of evaluation and correction

feedstocks raw materials that go into any product

ferrous metals containing iron

Fertile Crescent area of the Middle East stretching from present-day Pakistan to Syria, centered on the Tigris and Euphrates rivers in present-day Iraq

fetch the first step in any CPU operation, involving retrieval of an instruction from program memory

Feynman, Richard physicist who speculated that science could theoretically maneuver individual atoms to build new materials

field effect transistor (FET) common type of transistor that uses an electric field to control the conductivity of semiconductor material; see metal oxide semiconductor FET
finish functions in framed superstructures, refers to the visual and aesthetic effect of the framework

fixed position a manufacturing system in which the product remains stationary and people and machinery come to it; also called project shop
fixture in manufacturing, a device used to hold objects in place so that the object can be processed or assembled

flash memory technology similar to EEPROM, which may be erased and reprogrammed; used for general storage and transfer of data between computers and other digital products

flexible manufacturing systems (FMS) an approach to manufacturing a product that focuses on integrating technology to enable rapid changes to production processes

flexural strength a measure of the amount of stress it takes to bend a material to the point of failure

flip-flop a digital circuit that stores a single bit in response to timing or triggering signals

floating gate special cell structure in an EEPROM that may be charged or uncharged and is nonvolatile

flowchart diagram depicting the major steps in a process, used to show how one step leads to another

flow shop a manufacturing system designed to produce only a specific product or family of products, in which the product flows from station to station during fabrication; also called flow line
forecasting techniques tools designed and used to predict and evaluate the impact of technologies, especially in terms of the environment

forensic scientist one who uses fingerprints, hair, footprints, blood, DNA samples, and other evidence to identify criminals or victims

forging changing the shape of metal by using hammers or presses

form mold into which concrete is placed

fossil fuel any substance formed below the earth’s surface long ago from pressure on decaying plant and animal remains

foundation the substructure of a structure; the part that is in the ground

four-stroke cycle the typical gasoline or diesel engine, whose cylinders cycle through intake, compression, power, and exhaust strokes

frame in Ethernet, one of a number of smaller pieces into which a message is broken up for transmission, which are received and reassembled at the destination

framed superstructure structures enclosed and supported by a framework, typically of lumber or reinforced concrete and steel

frequency in an AC signal, the rate of signal change, measured in hertz

frequency division multiplexing multiplexing technique in which each “conversation” is assigned its own frequency

frequency modulation (FM) modification of a carrier wave by means of varying the frequency of the wave

Friedman, Thomas author of The World Is Flat, which discusses the state and future of globalization

front end of the line (FEOL) in an IC fabrication process, the stage in which transistors are created

functional genomics the study of how genes interact, what proteins they make, when they make them, and in what cells

fusion process of forcing atoms to combine to form new, heavier atoms, releasing great quantities of energy

futures wheel a diagram with one scenario at the center that might lead to other scenarios which, in turn, spawn other possible outcomes, and so on

futurists people who study and predict the future based on current trends

gadgeteering a trial-and-error approach to designing not based on salient knowledge

gamma-ray very short-wave radiation, sometimes used to kill microorganisms in food

Gantt chart diagram focusing on a sequence of tasks, showing them along the horizontal axis of a graph

garbled data data that are corrupted and rendered unusable as the data travel across a network

gate in an N-channel MOSFET, a semiconductor material constructed over the source and drain but insulated from them by a layer of silicon dioxide

G-code instructions computer code for programming CNC machines

general contractors in the construction industry, those who build residential, industrial, commercial, and other buildings

general purpose registers groups of flip-flops used by a CPU to temporarily store data

genes discrete packets of DNA, each coding for a particular protein

genetically modified (GM) foods food products containing genetic material transferred from other organisms

genetically modified organism (GMO) organism whose genetic material has been altered by recombinant DNA technology to produce something not found in nature

genetic anthropology emerging discipline that combines DNA and physical evidence to reveal the history of ancient human migrations

genome the entire collection of DNA in an organism

Genomics Age building on the success of recombinant DNA and the Human Genome Project, an effort to sequence the genomes of many species

geostationary a geosynchronous satellite orbit rotating at the same speed as the Earth directly above the Earth’s equator

Gigabyte (GB) approximately one billion bytes, a measure of computer RAM size

Global Positioning System (GPS) a constellation of medium Earth orbit satellites enabling a GPS user to accurately determine location, speed, direction, and time

global warming process of climate change resulting from increasing amounts of greenhouse gasses in Earth’s atmosphere

glocalization term coined by Thomas Friedman to describe the need for a country to preserve local traditions by thinking globally but acting locally

government subsidy funds or tax incentives set aside, usually by Congress, some of which go directly to universities or private companies to undertake important R & D projects

grain the pattern in which wood fibers grow

graphic communications the use of words or pictures to convey messages

gravitational potential energy energy associated with an object’s position relative to the ground

green chemistry term given to a variety of environmentally friendly products and processes; a major goal of the twenty-first-century chemical industry

green construction another name for sustainable development
greenhouse gasses gasses such as carbon dioxide and methane that allow solar energy to pass through to Earth’s surface, but absorb and trap heat in the atmosphere

grinding the use of abrasive materials to remove small particles of a material being processed

growing in agriculture, includes activities such as pest and weed control, as well as irrigation

guanosine one of the four amino acids that comprise DNA; denoted as G

half adder the simplest addition circuit in arithmetic and logic unit, adding two individual bits together to produce a two-bit answer

hard automation cams, stops, slides, and hard-wired circuits programmed with a controller or handheld control box to control functioning of machines; also called fixed-position
hardening a process in which a material’s surface or internal structure is made physically harder, as by heating and then rapidly cooling steel

hardness the ability of a material to withstand scratching or penetration

hardwood wood from deciduous trees

harvesting and storing agricultural process culminating in transportation to market

Health Insurance Portability and Accountability Act (HIPAA) federal law meant to ensure health insurance portability, reduce fraud and abuse, guarantee security and privacy, and set and enforce standards for health information and its transmittal

heat thermal energy that is transferred between two objects because of a temperature difference between them

heavy engineering contractors see civil engineering contractors
hertz (Hz) cycles per second, the unit of measure of electrical signal frequency

high-bypass turbofans latest generation of turbojet engines, which use a large bypass fan to force air out of the engine nozzle

high-speed train (HST) any train designed to travel at speeds in excess of 90 mph

hole in semiconductors, any vacant energy level, positively charged because holes attract electrons

Homestead Act of 1862 act of Congress that offered 160 acres of land, free of charge, to any adult citizen who would live on the land for five years and develop it

HortResearch Horticulture and Food Research Institute of New Zealand, Ltd.; life science company that discovered the gene responsible for producing the compound alpha-farnesenes, which gives green apples their characteristic scent, and synthesizes it using gene technology combined with biofermentation

host in Ethernet, a computer connected to a segment and contending for the shared media

host controller the computer end of a USB connection

hovercraft versatile air-cushion vehicle (ACV), using engine-driven fans to generate lift by directing air under the craft, providing a cushion on which it rides

human-factors engineering another name for ergonomics
Human Genome Project (HGP) the project undertaken by the United States and other countries to sequence the entire human genome, begun in 1990

humanoid robot human-like robot able to walk, run, climb stairs, carry a tray, and perform other normal human activities

hunter-gatherers people who obtain food by hunting, fishing, and foraging, relying primarily on muscle power

hybrid electric vehicle vehicle in which an internal combustion engine drives a generator, and the power from the generator is used to drive traction motors

hydroelectric systems power-generating systems using water power, the largest single renewable energy source in the United States

hypoglycemia unawareness in some diabetic patients, an inability to experience the usual physical warning symptoms that their blood sugar is low

impedance opposition to current flow in an AC circuit, measured in ohms, denoted as Z

inductive reactance opposition to AC signals in an inductor; denoted as XL

inductor an electrical component made by coiling wire; generates a magnetic field as current flows through the coils

industrial feedstocks raw materials for industsrial production

industrial fermentation fermentation on a large scale

industrial plants structures such as factories that manufacture products, power plants, petroleum refineries, and waste-water treatment plants

Industrial Revolution period from 1750 to 1900 c.e., which saw the development of continuous manufacturing, sophisticated transportation and communication systems, advanced construction practices, and improved education and leisure time activities

industry a distinct group of humans or enterprises that provides systemic labor for the purpose of creating something of value

informed consent the requirement that patients undergo medical procedures only after learning and understanding the risks and benefits of doing so

initialization program software that tests the machine’s components on startup, readying the machine for use

injection molding use of a hydraulic plunger or mechanical screw to force softened plastic into a mold under pressure

innovation the process by which preexisting products or ideas are transformed into new techniques and more useful or economic products

inorganic materials materials that occur in nature but are not carbon-based, such as stone, clay, and metals

inputs the wires leading to a circuit; in communication systems, any message entered into the system; in agriculture, any item required for the agricultural process, such as a tractor or fertilizer; in systems theory, the desired results and resources

institutional buildings schools, colleges, universities, hospitals, correctional facilities, and the like

Instruction Decoder circuitry in a CPU that examines the bit pattern of an instruction and activates specific parts of the CPU to carry out that instruction

Instruction Register a set of flip-flops used by a CPU to store each bit in the bit pattern of an instruction

instructions a software program governing the operation of the central processing unit (CPU)

instruction set the total of all commands in a microprocessor

insulator a material that does not readily conduct electricity

insulin a hormone that lowers the level of glucose in the blood; produced in the pancreas

integrated circuit (IC) computer chips comprised of thousands, even millions, of transistors built on a single piece of silicon

integrated pest management (IPM) pest-control strategy that relies on multiple control practices rather than just one, establishing the amount of damage that can be tolerated before control is undertaken

interchangeability standardization of design so that all instances of a given part are mutually substitutable

intermodal shipping transport of goods in containers by more than one shipping mode, as by sea, rail, and road

internal combustion engine an engine powered by fuel burned within the confines of the engine itself, including gasoline and diesel engines

internal energy energy associated with the molecular structure of a substance, including thermal, chemical, and nuclear energy

International Space Station (ISS) research facility built as a collaborative venture by space agencies of the United States, Russia, Japan, Canada, and the European Space Agency

internetworking the connection of LANs into a WAN

interrupt logic that permits the CPU to shift attention from one program to another; also, the signal that starts that process; interrupt request
inverter a NOT gate

I/O devices input/output devices, peripheral devices that send information to the CPU or receive information from it

ion implantation in IC fabrication, after unexposed photoresist is dissolved, ions of dopant are blasted into the wafer’s uncovered areas, creating sources and drains of each FET

IP gateways used, for example, by VoIP to transition circuit-switched calls onto a packet-switched network and then back again near the destination

Iron Age period from 500 B.C.E. to 500 c.e., during which iron and steel came to be the primary materials for tools

jig a device used to hold a workpiece and control the location and motion of a cutting tool

jitter problem in data transmission across a network, similar to choppiness in online video

job shop a small manufacturing business using general-purpose production equipment and skilled workers capable of producing a wide variety of products

joining techniques of combining materials by means of adhesives, soldering, brazing, and welding

Just-In-Time (JIT) a manufacturing strategy in which parts and materials are produced or delivered only as needed

Karnaugh Mapping (K-map) technique in designing and simplifying combinatorial circuitry, graphically rearranging truth table combinations to make circuit maximization obvious to the trained eye

kinetic energy the energy an object possesses because of its motion

Kirchhoff’s Current Law mathematical relationship describing the fact that the total current flowing into parallel branches of a circuit is equal to the sum of the current in each parallel branch

Kirchhoff’s Voltage Law mathematical relationship stating that the size or magnitude of each voltage drop depends on the resistance of any individual component relative to all the resistances in the circuit; the larger the resistance, the larger the voltage drop

Knowledge and Skill Builders (KSBs) guided research and investigation activities for students that inform one’s knowledge base before design solutions are proposed.

Land Grant Act the Morrill Act of 1862, which allowed the federal government to give land that could be sold to each state with the funds used to establish colleges of agriculture and mechanical arts

large-scale manufacturing mass production manufacturing process, often not undertaken until small-scale manufacturing has worked out details of the process

laser land-leveling use of laser beams to guide earth-moving equipment to equalize elevation differences

latency gaps in conversations caused by delays as data travels across a network

lean manufacturing organizational strategy involving minimal input in terms of inventory, workforce, and other resources to keep costs low and flexibility high

life test destructive testing

ligases enzymes used to join pieces of DNA together

light rail electric-powered urban trams or streetcars used as public transportation systems

line graph pictorial representation of a relationship between variables, drawn by connecting points, representing data, with a line

liner passenger ship designed to make ocean crossings at speed in all weather

linked-cell a manufacturing system using an arrangement of machinery allowing processes to be grouped according to the sequence of operations required to make a product

liquid petroleum gas (LPG) gas produced by refining crude oil or processing natural gas and then liquefying it for storage in tanks

local area network (LAN) a group of computers connected together by any media: copper, fiber optic, or wireless

logic functions the building blocks of computer hardware design, determining how digital signals are processed

logic families a group of digital circuits with similar electrical properties, enabling system designers to work at the logic level rather than designing basic electrical circuits

low Earth orbit (LEO) circular satellite orbit about 250 miles above Earth’s surface, generally requiring around 90 minutes per orbit

Luddites group of people during the Industrial Revolution who smashed knitting machines, fearing they would threaten workers’ jobs; today, the term disparagingly refers to people who are reluctant to adopt new technologies.

lumber wood cut into standard, usable dimensions (timber)

macadam road pavement technique using layers of stone coated with a mixture of water and stone dust, then compacted by a heavy roller

machine-level instructions binary instructions built into the computer hardware

machine pressing use of hydraulic presses to stretch a material into a desired shape

magnetic properties properties of materials related to their tendency to create or interact with magnetic fields

magnetic random access memory (MRAM) a promising nonvolatile memory technology that stores information magnetically; still in development

magnetic resonance imaging (MRI) medical imaging technique using radio waves in a strong magnetic field to compile a three-dimensional representation of the body

malleability a measure of how well a material can be hammered and pressed into a shape

management the process of leading and directing all parts of an enterprise by organizing human and financial resources and time in the most profitable and beneficial way

manufacturing the process of making raw materials into products, either by hand or by machinery

manufacturing system the entire set of objectives, people, resources, boundaries, and constraints that define a manufacturing enterprise

market research studies to determine whether potential customers will like a new product

masking technique that defines exactly where transistor features go on an IC, using a special glass covered with lines and open areas

mass production the production of large amounts of standardized products on production lines

mass superstructure made from large masses of materials, having little or no space inside, such as dams or monuments

materials the substances of which something is composed or can be made

mathematical model equations representing the operation of a system, taking into account all specifications and constraints developed during problem definition

matrix material binder that envelops a stronger reinforcement material in a composite material

mechanical energy energy that a person or object expends in moving another object; also called mechanical work
mechanical properties properties of materials that influence their ability to endure and withstand applied forces

mechanization use of machines to supplement human functions

media in a communication system, the means through which a message is transmitted, such as telephone wires or the atmosphere in the case of radio waves

medical imaging any of various radiological techniques for looking inside the body, such as X-rays, ultrasound, or MRI

Megabytes (MB) approximately one million bytes, a measure of computer RAM size

metal fatigue weakening of metal components, as in a bridge, under heavy stress

metallic matrix composites matrix composites with very high temperature limits, used on the skin of hypersonic aircraft, for example

metallization layers IC layers formed from aluminum or copper sandwiched with insulation, designed for inter connections

metal oxide semiconductor FET (MOSFET) type of field effect transistor used as a switch

metric numerical statement of what is to be measured in quality control systems

microarray technology technique that allows quick analysis, in one test, of which genes are expressed by given cells

microcontrollers another name for embedded processors, control chips built into various devices

microfactories small, desktop factories that match the size of the production system to the size of the parts being made

micro-generators small electromechanical devices capturing the energy of a body in motion or vibrations from a machine to generate up to 50 microwatts of power

microlam similar to plywood, but using many layers of thin wood glued together

microprocessor in general-purpose computers, the digital hardware doing the main computing

mixed materials a combination of natural and synthetic materials

modulation modification of the carrier wave to encode a message

modulator/demodulator (modem) device used to connect a computer to a transmission channel, coding message sent and decoding messages received

molecular manufacturing processes under research in which chemical properties of single molecules can be used to allow carefully controlled molecular self-assembly

monoculture raising only one type of plant or animal over a wide area

monomers single chemical compound that can later be combined into polymers

monopoly rights exclusive right of control over a process or commodity that enables the holder to increase the price for use of an innovation

Moore’s Law the prediction that the number of transistors on an integrated circuit will double every two years

Morrill Act the Land Grant Act of 1862, which allowed the federal government to give land that could be sold to each state, with the funds used to establish colleges of agriculture and mechanical arts

motherboard in a home computer system, the main printed circuit board

multicore processors a combination of two or more CPUs working together to increase total computing power

multi-dimensional NMR nuclear magnetic resonance imaging technique used to determine protein structures

multipath effects a phenomenon in which wireless signals bounce off obstructions between source and destination, resulting in the receiver getting multiple versions of the same message

multiple access in Ethernet networks, a consequence of a segment being a shared medium requiring that parties must take turns communicating

multiplex bundling communication channels together for transmission over a medium

Multiprotocol Label Switching (MPLS) newer transmission protocol for communication across the Public Switched Telephone Network, to which telecommunications companies are transitioning from ATM

NAND gate a combination of AND and NOT gates (Not AND) that produces an inverted AND response

nanoreplication runaway potential problem in which a self-replicating nanoscale replicator makes copies of itself in an unstoppable geometrical progression

nanotechnology techniques allowing the manipulation of individual atoms or molecules to create or modify materials on a nanometer scale

natural fisheries fisheries that occur naturally, without human intervention

natural materials materials that occur in nature

N-channel MOSFET a transistor composed of N- and P-type materials, consisting of a source, a drain, and a gate

net shaping the processing of materials into products that require very little finishing or post processing

Network Layer in OSI, the third layer, responsible for addressing the data so that the data can get from network to network

nitrogen fixers crops such as alfalfa and soybeans that add nitrogen back into the soil rather than depleting it

node in Ethernet, a connection point, either a redistribution point or a communication endpoint (some terminal equipment)

nomadic life traveling in small groups, often in seasonal patterns, surviving by gathering food through hunting, fishing, and foraging, often with herds of domestic livestock

nondestructive testing quality-control testing that does not damage the part or product, such as X-rays or ultrasound

nondurable goods goods that are not designed or expected to last more than three years

nonferrous metals that do not contain iron

nonrenewable energy source an energy source that cannot be replenished in a short period of time

nonvolatile used to describe memory chips that retain their data whether the machine is on or off

NOR gate a combination of OR and NOT gates (Not OR) that produces an inverted OR function

norms those actions considered necessary and binding upon members of a group

Northbridge in some two-IC chip sets, handles the microprocessor’s connections to system memory and graphics memory

NOT gate a digital device that has a single input and a single output, whose sole function is to flip the logic level

N-type semiconductor type formed by combining silicon atoms with small amounts of another element such that the resulting material has many free electrons, and hence is more conductive than silicon alone

nuclear energy a type of energy associated with the atomic structure of matter

nuclear magnetic resonance spectroscopy (NMR) family of scientific methods that exploit nuclear magnetic resonance to study chemical structures

offshoring the movement of operations of manufacturing firms to other, nations where costs are lower

offstate in digital devices, used to describe devices that are off, or have no voltage; also called low state or zero state
ohm the unit of measure of electrical resistance; denoted as ( (omega)

Ohm’s Law a statement of the relationship of voltage, current, and resistance; V = I * R

One Laptop Per Child Program (OLPC) MIT-initiated program to develop and distribute worldwide a low-cost, robust, durable laptop computer powered by a hand-cranked, high-efficiency generator

on-off control a switch that enables a person to make or break an electrical circuit by hand

on state in digital devices, used to describe devices that are on, or have voltage present; also called high state or one state
open sea wave generation system to capture wave energy in the open ocean

Open Systems Interconnection (OSI) Model standardized networking architecture/structure established by the International Standards Organization

opportunity costs combination of direct outlay of funds or resources plus indirect costs, such as lost opportunities for financial benefit

optimization the process of improving each alternative or each part of a design

organic light-emitting diode (OLED) diode that uses layers of organic materials that glow red, green, and blue, sandwiched between two layers of conductive material

organic materials materials with carbon-based structures that originate from or relate to living organisms

OR gate digital device whose output is one if even one of its inputs is one, zero only when all inputs are zero

output the wires coming from a circuit; in communications systems, any received message; in systems theory, the actual results

oxidized refers to anything that has been chemically combined with oxygen; in foods, oils become rancid in the presence of oxygen

paradigm shift a change in the way of thinking; may be applied to individuals or whole societies

parallel circuit an electrical circuit in which there are two or more paths for electrons to follow

parallel processing the use of multiple processors to undertake different aspects of a program simultaneously

parametric programming combination of G-code with logical commands in advanced CNC controllers

passive radio device device that can transmit information picked up as a radio wave, using only the energy from the radio wave

peak value in the graph of a sine wave, the maximum value of y, indicating the amplitude of the signal

period the time it takes an analog waveform to repeat itself

periodic maintenance work that is done only every few years

peripheral components interface (PCI) a common expansion slot that connects devices such as sound cards and disk drives to the motherboard

peripheral device devices external to a computer, such as keyboards, monitors, and network interface cards

persistent vegetative state a prolonged, usually permanent state of semi consciousness in which patients may have periods of sleep and wakefulness and open their eyes, but do not respond to verbal stimulation or perform any normal functions

personal desktop computer complete computer system composed of a CPU, memory, keyboard, and display, first developed by Hewlett Packard in 1972

Personal Rapid Transport (PRT) automated system using driverless “pods”

personal watercraft small vessels on which the rider sits or stands, typically for one or two persons

PERT chart diagram showing how one task flows into another; used to schedule, organize, and coordinate project-related tasks

pesticide and fertilizer treadmill a result of monocultures, in which pests and diseases develop resistance to existing chemicals, requiring ever more chemicals in ever-increasing amounts

petroleum a fossil fuel in liquid form; oil

pharming the use of genetically engineered organisms to make products other than food, especially pharmaceutical products

phase change a change in phase from solid to liquid or from liquid to gas

photoelectrolysis process of using sunlight to split water molecules into hydrogen and oxygen

photoresist light-sensitive liquid chemical used in IC fabrication; hardens under ultraviolet light where mask permits the light to penetrate; unhardened chemical is dissolved by chemical solvents

photosites light-sensitive diodes on a charge-coupled device

photosynthesis the process by which plants use the Sun’s energy to convert carbon dioxide and water into oxygen, sugar and energy-storage compounds

Physical Layer first level of OSI, whose job is to transmit and receive data across the medium

physical model graphical representation of a circuit or system using standardized symbols

physical properties properties of materials including density and freezing, melting, and boiling points

physical system actual circuit or system, which can be represented by a mathematical model or physical model

pie chart pictorial representation of a relationship between variables, comparing categories within the data set to the whole

piezoelectric ceramic materials that generate an electrical voltage when subjected to mechanical pressure

pilot plant small-scale chemical plant built to provide design and operating information before construction of a large plant

planned community development in which city, business, industry, and residential housing are conveniently located in patterns radiating out from the city center

planning in road construction, includes land acquisition, identifying environmental concerns, finding funding, and identifying contractors and engineers

planting application of seed to the soil, often including fertilizer application at the same time

plasmid bits of DNA that can be engineered to shuttle DNA or genes from other species into bacterial cells

plastic one of the world’s most common synthetic materials, made up of long chains of molecules (polymers)

plasticity the property of a material which permits permanent deformation to occur before it ruptures

pluripotent not fixed as to developmental potentialities; used to describe undifferentiated stem cells, which are capable of becoming many different kinds of body cells

plywood an engineered wood created by cutting thin sheets of wood (plies) and laminating them with glue at alternating 90° angles

polyethylene plastic made of many ethylene molecules (C2H4)

Polymerase Chain Reaction (PCR) technology allowing the detection of small amounts of specific DNA sequences and the duplication of them many times in order to increase their concentration

polymers large molecules made up of long chains of molecules (monomers) that are bonded (polymerized) together

polymer matrix composites matrix material consisting of strong fibers embedded in a resilient plastic that holds them in place

positive control system computer-controlled rail system using track sensors and computers to control all the trains using a track system to ensure that each train runs safely on its own track

potentiometer a variable resistor used, for example, in volume controls on radios, TVs, and the like

power the rate at which work is done; measured in watts

power supply the source of necessary voltage and current for any system requiring electrical power

precision farming agricultural practice using GPS to precisely and automatically apply fertilizer or pesticide

Presentation Layer in OSI, the sixth layer, responsible for taking information and making it usable or presentable to the Application Layer

pressing similar to casting, except that after molten material is poured into a mold, a plunger with the shape of the inside of the object to be produced is lowered into the mold

primary fabrication conversion of raw materials from their mineral or organic origins into industrial materials that can be processed into products

primary food processing includes transporting products from fields to facilities where they are stored and undergo preliminary treatment

printed circuit board used to connect the pins of many ICs and electrical components, constructed of nonconductive materials

process in communication systems, the medium of transmission between input and output; in systems theory, the part of a system that combines resources to produce an output.

process flow diagram detailed diagram showing the process of a chemical plant, including pipes and valves

process line in secondary food processing, an individual product system including washing, cutting, cooking, and other steps necessary to produce the final product

process parameters factors that govern the production of products, including feedstocks, cost-effectiveness, energy efficiency, and adherence to government guidelines and regulations

product pipeline the process organizations use to create and eventually market a drug

product safety consideration of paramount importance in design of new products or processes; manufacturers are held responsible for safe product performance even if the product is used in a manner unintended by the manufacturer, and even if it is sold by an intermediary

product synthesis the actual making of a product, as specified by production protocols

project implementation the process of carrying out plans in ways that maximize success and preserve core values of the organization or business

project organization setting up procedures that make the best use of resources so that the plans that have been developed can be implemented successfully

project planning making decisions about what should happen to ensure that a project succeeds, including identification of goals, strategic plans, time lines, budget, and management plan

project shop a manufacturing system in which the product remains stationary and people and machinery come to it; also called fixed position fabrication

proportional controller controller that adjusts a system incrementally rather than simply by turning it on or off

propulsion pods system using high-efficiency electric motors to turn a propeller

protease enzyme enzyme responsible for generating mature viral particles before they bud off from an infected cell

protected health information (PHI) information defined by HIPAA as information in any format that is individually identifiable to a specific patient regarding that patient’s past, present, or future

protocols the series of rules explaining exactly how to manufacture a product

prototype a working model used to test a design

P-type semiconductor material formed by combining silicon atoms with small amounts of another element such that the resulting material is more positively charged than silicon alone

Public Switched Telephone Network (PSTN) the network of the world’s public circuit-switched telephone networks

qualitative refers to any information that is not stated in numerical terms

quality in general, superiority of design and function

quality control a planned process that ensures that a product, service, or system meets established criteria

quantitative refers to information that is stated in numerical terms

radiant energy electromagnetic energy, including visible light, X-rays, gamma rays, and radio waves; radiation
radiation energy emitted from an object in the electromagnetic spectrum, from very long radio waves to very short gamma rays

radiation heat transfer the flow of thermal energy between two bodies separated by a distance

radio frequency identification (RFID) a “super” bar code system using a small, printable circuit to store product information and transmit it instantaneously to a checkout scanner or security system

random access memory (RAM) the main memory in a computer system, in which read and write operations occur with equal speed; a volatile memory

rapid manufacturing fabrication technique for manufacturing solid objects by sequential delivery of energy and/or material to specified points in space to produce that part

rapid prototyping modeling process used in product design in which a CAD drawing of a part is processed to create a file of the part in slices, and then a part is built by depositing layer upon layer of material

rapid transit system rail-based urban public transportation system

raw materials crude or processed materials that can be converted, by manufacture, further processing, or combination, into useful products

reactants initial compounds, consumed during a chemical reaction

reading the act of retrieving information from a computer

read only memory (ROM) a nonvolatile memory in a computer

realistic constraints limitations imposed by economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability considerations

receiver in communication systems, the recipient of a message, or the device that receives the message

recombinant bacteria genetically modified bacteria used to produce large amounts of proteins such as human insulin

recombinant DNA technology the science of extracting DNA from different organisms and combining it at the molecular level to produce proteins or new, genetically modified organisms

recombinant protein a protein produced as a result of recombinant DNA, such as human insulin

refresh circuits circuitry that periodically reads and rewrites information in DRAM memory systems to counteract leakage problems in the capacitors

regenerative braking an automotive braking system that captures the kinetic energy of the vehicle to drive the electric motor to recharge the batteries while slowing the vehicle

register a combination of a number of flip-flops, used as computer storage areas, typically storing between 8 and 64 bits

reinforcement material in a composite material, the stronger material that is enveloped by the matrix

reinnervation technique in which signals from the brain are used to control muscles in an amputee’s body

Renaissance period from 1400 to 1750 c.e., a time of rebirth in the arts and humanities, with major developments in technology

renewable energy source an energy source that can be replenished naturally in a short period of time, including wind, solar radiation, flowing water, geothermal sources, and biomass

renewable feedstocks raw materials that can be replenished naturally, such as those made from agricultural products

repeater device that takes a signal that may be decaying and regenerates it, allowing it to continue toward its destination

research and development (R&D) problem-solving approach used intensively in business and industry to prepare devices and systems for the marketplace

researchers in the chemical industry, those who study how atoms, elements, and compounds react

residential building any structure designed to house people, whether single- or multiple-family, apartment buildings, condominiums, or cooperatives

resin polymers extruded, pelletized, or flaked and, in turn, re-extruded and made into various plastic products

resistance opposition of a material to the passage of electrical current; denoted as R, measured in ohms

resistivity a measure of how a material restricts the flow of electrons; the inverse of conductivity

resistor component of electrical circuit designed to have a specific value of electrical resistance

respiration in plants, the process by which plants use sugars from photosynthesis to produce energy and make products such as proteins and fats

restriction enzyme the molecular scissors used to cut DNA in recombinant DNA technology

retrofitting fitting new equipment into or onto equipment already in service

ribosome a cell’s protein manufacturing machinery, which decodes mRNA information to synthesize proteins

risk assessment science and art of determining the probability of the occurrence of some negative event in the future

risk aversive refers to cultures that tend to decline risks that are statistically even

RNA ribonucleic acid; a nucleic acid similar to DNA; central to the synthesis of proteins

road design includes surveying, identification of properties affected, drainage characteristics of soil, expected traffic volume, and environmental effects

robot any machine or device that emulates human movement, capability, or appearance; from the Czech word robota
robotic cell in linked-cell manufacturing, an unmanned cell

robotic vehicle robot equipped with sensors enabling it to follow a road, detect other vehicles, obey rules of the road, and react to other problems

rolling a process in which a material is passed through a set of rollers to either make it thinner or to shape it

root-mean-square (RMS) values used to describe AC signal magnitude, calculated by multiplying peak amplitude by 0.707

rotational molding method in which molten material is placed in a mold, and centrifugal force from rapid spinning causes the material to be distributed uniformly on the inside of the mold

routine maintenance work that is done periodically and consistently

safety in manufacturing, the imperative that products must not be dangerous to the user either in ordinary use or when they fail

sampling precision a representation of how closely each sample can be measured

sampling rate number of samples per second taken from a continuous signal, especially by an analog-to-digital converter; the greater the rate, the greater the fidelity to the original signal

satellite in astronomy, any body orbiting a planet; in communications, a manmade object positioned in Earth orbit to facilitate communication on Earth

satellite constellation a group of communication satellites working together

sawing the use of a blade with sharp teeth to separate materials into parts or shapes

schematic diagram serving as a blueprint for electric and electronic circuits

science the systematic study of the natural world, including a body of knowledge about the natural world and a process of inquiry that generates such knowledge

scrap out-of-spec parts that cannot be used

screeding process of finishing concrete by scraping off excess

screw propulsion propulsion system using screw propeller with angled blades that rotate and push against the water to propel a ship

secondary fabrication the processing of industrial materials (from primary fabrication) into products

secondary food processing process of converting raw agricultural products into saleable food products and shipping them to stores

Second Law of Thermodynamics whenever an energy transformation occurs from one form to another, there is a net decrease in energy value

segment in Ethernet, a shared piece of network media; devices on a segment contend for that shared media, but do not share the media with other segments

selective breeding process of choosing animals or plants that have desirable characteristics and breeding them to produce a next generation having those characteristics

self-adjusting machinery machines having a feedback control loop that provides information on performance and operation used to control and adjust operation

semiconductor a material that is neither a good conductor of electricity nor a good insulator; the basis of transistors and integrated circuits

semisynchronous orbit satellite orbit that requires twelve hours to circle the Earth; used for all GPS satellites

sensors energy conversion devices distributed throughout machinery to take readings on performance and operation which are then fed back to the controller

sequential circuit digital circuitry in which the output level is dependent on existing input signals as well as on data previously stored in flip-flops or memory

series circuit an electrical circuit in which there is only one path for electrons to follow

Session Layer in OSI, the fifth layer, responsible for managing conversations, or sessions

setting the combination of circumstances in which developments occur

shape memory alloys an alloy that can have one shape at a lower temperature and another shape at a higher temperature

shear strength a measure of the stress (measured in psi or MPa) required to shear a material so that the sheared parts are totally separated

signal any changing and measurable electrical quantity such as voltage, current, or electric field

sintering a process in which powdered materials are combined with a binding material and pressed into shapes in a mold under heat and high pressure

small-scale manufacturing a small-scale research and development project to design and test a manufacturing process

smelting the extraction of metal is extracted from its source, or ore

society a broad grouping of people having common traditions, institutions, and collective activities and interests

soft automation automatic control, chiefly through the use of computer processing, with relatively little reliance on computer hardware

software any computer program

softwood primarily wood from coniferous trees (evergreens) or cypress trees

solar energy energy derived directly from the Sun

solid-state phase change a phase change in which the material remains solid, but its atomic structure is rearranged

solute the smaller volume of liquid in a solution, dissolved in the solvent

solvent the larger volume of liquid in a solution, in which the solute is dissolved

source in an N-channel MOSFET, an N-type area embedded into a larger P-type block and thus isolated from the drain; in communication systems, the originator of a message

Southbridge in some two-IC chip sets, controls the I/O devices supporting serial communications, USB, and other I/O operations

space elevator hypothetical system using a cable anchored to the ground, extending up to 22,000 miles above the Earth’s surface, on which electrically powered vehicles would rise until they were in orbit

spark-ignition a type of internal combustion engine in which fuel is ignited by an electrically induced spark

special maintenance work that cannot be planned in advance, such as road repairs necessitated by accident or storm damage

specialty and fine chemicals chemical products such as pharmaceuticals and cosmetics

specialty trade contractors in construction industry, those who perform specialized activities related to construction trades, such as carpentry, painting, plumbing, and electrical work

specifications performance requirements that must be addressed by the solution to a design problem

speed with reference to computer processors, how quickly a read or write operation occurs in a memory chip

spot footing a single square pad used to support a pier or a post

spread footing most common type of enlargement at the base of a wall or column to spread the load, used on hard ground and normally built around the entire perimeter of a structure

spreadsheet software program used to computerize record keeping and budgeting

static RAM (SRAM) a type of semiconductor memory in which cell structures are flip-flops and memory does not need to be periodically refreshed

statistical process control (SPC) quality control system using random sampling and testing of a fraction of production output

steady state with respect to capacitors, the point at which a capacitor is either fully charged or fully discharged; with respect to current, a current that does not change over time.

steam engine an external combustion engine using high-pressure steam to power reciprocating pistons for mechanical energy

steam locomotive in a railroad, a source of power using a steam engine

steam reforming process in which high-temperature steam separates hydrogen from carbon atoms in methane (CH4)

steam turbine engine in which hundreds of small blades in the path of jets of high-pressure steam rotate the propeller shaft

step up/step down the function of transformers, increasing or decreasing (respectively) voltage or current

stereolithography process of building a three-dimensional model from a 3-D graphic stored in a computer, using a liquid resin that hardens when exposed to an ultraviolet laser

stewardship careful and responsible management of the environment and resources

strength a measure of the amount of stress a material can withstand

structure-change processes material processing methods that affect the atomic structure of a material, including hardening, tempering, and annealing

subassembly line distinct part of an assembly line

subsidize to grant money for some purpose; generally used in reference to government funding, including support for agriculture

substrate silicon wafer acting as the foundation for an integrated circuit

substructure the part of a structure that is in the ground; foundation
sum the least significant bit in the output of a half adder

supercharging use of an air pump to force greater amounts of air into the cylinders of an engine, allowing greater amounts of fuel to be burned, and thus increasing the power potential of the engine; also called turbocharging
superstructure the part of a structure that is visible, built upon the substructure

support functions in framed superstructures, functions related to how the enclosure helps to add structural support to the building

surface hardening a process in which steel or iron is heated while its surface is in contact with a carbon-based material so that the carbon diffuses onto the surface of the steel (also called case hardening)

surface-mount components on some printed circuit boards, small devices soldered directly to the traces

surfactants chemicals that break up or dissolve grease and similar compounds

suspension bridge used to span long distances; the bridge deck is suspended from a main suspension cable made of many strands of steel wire; the load is transmitted through suspender roads or cables to towers and anchor blocks

sustainable refers to the use of resources in ways that prevent their being depleted or permanently damaged

sustainable design design approach that seeks to address environmental effects through conservation, regeneration, and stewardship

sustainable development construction projects that limit environmental damage, reduce energy use, and use recycled and recyclable construction materials

switches electromechanical devices used to turn current flow to a device or circuit on or off

synthetic materials materials that are human-made

technical communication use of graphic communication in engineering and technology, using graphs, graphics, and other visual tools

technology the means by which humans modify the world to address their needs and wants

telecommunications broad term referring to any form of transmission of messages at a distance

tempering process of heating hardened steel and soaking it at that temperature for a short time, then cooling it quickly

tensile strength a measure of the amount of tension (stretching) a material can withstand

test equipment devices used to test circuit performance and to troubleshoot, including power supply, digital multimeter (DMM), and oscilloscope

thermal conductivity the ability of a material to conduct heat

thermal energy energy created by the motion of atoms and molecules, occurring within all matter; also called internal energy
thermoplastic plastic that can be softened by heat, and then hardened again by cooling, which makes them recyclable

thermoset plastic material that cannot revert to its original form after heating

thymine one of the four amino acids that comprise DNA; denoted as T

tilling preparing the soil for planting

timber wood cut into standard, usable dimensions (lumber)
time division multiplexing multiplexing technique in which time is divided into slots and each conversation is assigned its own time slot

toggle switch a switch that varies between two states or values, such as on or off

tomography medical imaging by sections, as in MRI

tooling shaping, forming, or finishing with a tool

top-down manufacturing (TDM) typical manufacturing process in which materials are obtained by manufacturer and then modified by humans and machine into a working product

torsional strength a measure of the stress a material can withstand when twisted

Total Quality Management (TQM) an approach toward establishing quality in an organization based on the cooperation of all workers at all levels; developed by Dr. William Edwards Deming in Japan in the 1950s

toughness a measure of how well a material can survive a sudden impact without fracturing

traces thin copper lines on a printed circuit board that connect the ICs and devices on the board

trade-offs giving up one thing in return for another

transceiver a device that can act as both a transmitter and a receiver

transcription the process of translating DNA code into messenger RNA (mRNA)

transducer in ultrasound imaging, the device that both produces the sound wave and detects the reflection of the wave

transesterification reaction using methanol and triglycerides to produce biodiesel

transformer devices that use coils to step voltage or current levels up or down

transgenic animals animals produced by recombinant DNA techniques, inserting a gene from one animal into the egg of a different animal, which is then implanted into a surrogate mother

transgenic foods genetically modified food products, containing genetic material transferred from other organisms

transient state the time it takes for a given capacitor to undergo one cycle of charging and discharging

transistor the most common semiconductor device, used to control the flow of electricity in electronic devices

transistor-transistor logic (TTL) a logic family in which both the logic gating function (e.g., AND) and the amplifying function are performed by transistors

translation the process of decoding or expressing the information carried by mRNA

transmitter device in a communication system that sends a message

transportation system the various means of moving goods or people from place to place, including the supporting infrastructure such as roads, docks, railroads, and air corridors

Transport Layer in OSI, the fourth layer, responsible for taking messages, chopping them into segments, numbering them, and preparing them for transmission; the opposite occurs at the destination

transverse CT computer tomography technique providing a cross section of a body part

trend assessment evaluative technique based on iterative procedures that involve analyzing trade-offs, estimating risks, and choosing a best course of action

truss bridge constructed using a framework of struts connected together in a triangular grid, resulting in a rigid structure

triglycerides plant and animal fats formed from a single molecule of glycerol, combined with three fatty acids; constitute most of the fats digested by humans

truth table table showing every binary combination possible for the number of inputs in a combinatorial circuit

turbojet aircraft engine mixing fuel with compressed air inside a combustion, providing forward thrust by the exit of exhaust gasses through the exhaust nozzle

turning use of a lathe to make or finish a product

ultracapacitors energy storage devices that hold energy in an electric field rather than using chemical reactions as in batteries

universal engineers term applied to chemical engineers because the control of temperature, pressure, and time is common to the synthesis of all chemicals

Universal Serial Bus (USB) a standardized bus designed to allow many peripherals to be connected using a single standardized interface socket

up counters digital circuits that react to input signals by producing a binary counting sequence from zero to some maximum value

vacuum forming a method of forming a sheet of plastic in which the sheet is heated until it softens, draped over a model, and pulled tightly down over the model by vacuum

variable resistor a type of resistor with continually adjustable resistance values

variables factors that affect the performance of a design

Venn diagram a graphical representation of relationships using overlapping circles

visual inspection a primary quality-control measure, either under a microscope or by naked eye

visual thinking an enabling intelligence empowering one to see in different ways and thus make connections among varied perspectives

Voice over Internet Protocol (VoIP) general term for a family of transmission technologies for delivery of voice communications over networks such as the Internet

volatility used to describe a memory chip’s ability to retain information once it is stored; volatile chips lose information as soon as the power is cut

voltage electrical pressure that pushes electrons through an electrical circuit; denoted as V

voltage drop the voltage developed across a component in an electrical circuit

voltage source the source of the energy to move electrons through an electrical circuit; often denoted as E (for Electromotive Force)

waferboard engineered wood made from wood ground into thin strands, mixed with wax and glue, layered, and pressed in a hot press (also called oriented strand board, OSB)

wafers thin disks of doped silicon sawed from cylinders of silicon crystal, which will be processed into integrated circuits or chips

water energy energy derived from flowing water by taking advantage of its gravitational potential energy, as by water wheels or enclosed hydraulic turbines

water jet propulsion system using an engine to drive a water pump, which forces water through a nozzle to propel a vessel

wave energy the capturable kinetic energy of coastal wave action

wave powered generators energy-generating system under development to capture the energy of coastal wave action

Wide Area Network (WAN) a network made up of interconnected LANs; may span multiple cities or states

wind energy energy derived from wind by means of windmills or wind turbines

word size the number of bits of information available at one time, and thus the amount of data used at any one time

work energy is used to create a force that causes an object to be moved over a distance; measured in joules in the International System of Units; in foot-pounds in the English system

write operation the placing of information into a memory chip

writing the act of storing information in a computer

xenotransplantation transplantation of organs from an animal of one species into an animal of a different species

X-ray crystallography technique for viewing chemical structure using X-rays beamed into crystals to determine where atoms are located in three dimensions

yield point the amount of stress applied to a material when it starts to deform plastically

Young’s modulus a measure of elastic strength (E) found by dividing the stress applied to a material by the amount the material moves (the strain) when subjected to that stress
Hacker Glossary-11

