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Index

NUMBERS

3D audio, 274-275

3D graphics, 265

3D video game simulations, 297
alpha blending, 300
creating, 298-300
depth cueing, 300
fogging, 300
MIP mapping, 300
people rendering, 301
perspective correction, 300
pixelation, 300
texture maps, 300

16x PCl-Express buses, video cards,

289

A

AC (Alternating Current), 156
adapters, notebook PCs, 14
PC power supplies, 222-224

AC3. See Dolby Digital 5.1

accelerated graphics ports, 200

accelerometers
iPhones, 359
Wiimotes, 295

access time (hard drives), 151

accumulation registers, 67

acoustic recognizers (speech
recognition), 211

action buttons (game pads), 294
active autofocus (digital
camcorders), 281

active matrix displays (LCD screens),
246

actuators (hard drives), 151
adapters
AC adapters, notebook PCs, 14
expansion card adapters, 200

ADC (Analog-to-Digital Converters),
200, 215-217, 230

dialup modems, 327
resolution, 231
sound cards, 268
adders (transistors), 50
addition, performing, 68-69
additive color (color printing), 416
address buses, 24
address lines
pixels, 249
RAM, 50, 56
address registers, 67

ADSL (Asymmetric Digital Subscriber
Lines), 311, 329

adware, 382
Aero desktop, 114

AGP (Accelerated Graphics Ports),
25

Al (Artificial Infelligence), 93
Airbrush tool (graphics software),
141

alerts, firewalls, 385
algorithms
graphics software, 123
programming, 93
aliasing (monitors), 115

alpha blending, 3D video game
simulations, 300

Altair 8800, computer development,
7

ALU (Arithmetic Logic Units), 50,
66,71

o

AM (Amplitude Modulation),

electromagnetism, 157
analog broadcasts, TiVo, 284
analog cell phones, 355
analog data communication, 316

analog local loops, dial-up modems,
326-327

analog signals, 311

ADC, 200

DAC, 201
analog sticks (game pads), 294
analog waves

ADC, 230

gamepads, 294
AND gates (transistors), 69
Angstrom units, 157

ANSI (American National Standards
Institute) standard, 119

anti-aliasing (monitors), 115
antispam software, 394-395
antivirus software, 390
AP (Access Points)
NAP, data transfers, 337
Wi-Fi networks, 352-353

API (Application Programming
Interface), 107-108

Apple
computer development, 8
iPhones, 358-359
iPods, 276-277
printers, 401

application layer (networks), data
transfers, 334

application software, 93
ANS| standard, 119
database managers

adding records, 124
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defining data types, 120
finding records, 124
fixed-length field records, 124
logic tests, 121

modifying records, 124
parsing fext data, 121
queries, 121

records, 120

storing records, 126-127

variable-length field records,
125

definition of, 119
graphics software, 123

Airbrush tool, 141

Burn tool, 140

Cloning tool, 141

Cross Dissolving tool, 142
Dodge tool, 140
Gradient tool, 141
Healing Brush tool, 140
layers, 141

levels (histograms), 140
Morphing tool, 142

photo correction via numbers,

138-139

saving artwork as bitmaps,
132-133

Selection tool, 140
Sharpen tool, 141
true color, 133
variations, 141

vector-based graphics,
136-137

warping methods, 142-143

spreadsheet software

Auto Recalc feature, 131
calculation engines, 131
deleting formulas, 130
GUI, 122

minicompilers, 130

reverse Polish notation, 130

updating cells, 131
VisiCalc, 121
word processors, 122, 144-145
arcing (electromagnetism), 197
arrays (drive), 152
artifacting (image files), 135

artwork, saving as bitmaps,
132-133

ASCIl (American Standard Code for
Information Interchange), 50,

200
assembly language, 95
asymmetrical data rates, 311

ATA (Advanced Technology
Attachment), 151-153, 240

ATAPI (Advanced Technology
Attachment Packet Interface),
151

atip (Absolute Timing In Pregroove),
CD-R drives, 188

attachments (email), viruses,

388-389
attacks (security). See also spam
backdoor attacks, 381
brute force attacks, 381
dictionary attacks, 393
spyware, 382-383

step-by-step procedure of,
380-381

trojan viruses, 381
viruses
antivirus software, 390
HTML viruses, 388
memory-resident viruses, 387
MIME viruses, 388
stealth viruses, 387, 390
transmitting, 386, 388-389
VBS.Hard. A@mm viruses, 389
auctions (online). See eBay
audio
3D audio, 274-275

audio controllers, notebook PCs,

14

o

AVI, 265

digital audio compression, 273
Dolby Digital 5.1, 272

Dolby noise reduction (NR), 272

headphone jacks, notebook PCs,
14

IND, 273
MIDI files, 265, 270
MP3 files, 265, 273
multichannel sound, 272
multimedia sound, 267
sound cards

ADC, 268

connections, 13

DAC, 268

DSP, 269

FM synthesis, 271

wave-table synthesis, 270
speakers, notebook PCs, 14
streaming audio, 265, 361

audio controllers, notebook PCs, 14

auto exposure (digital cameras),
258-259

Auto Recalc feature (spreadsheet
software), 131

autofocus (active), digital
camcorders, 281

autofocus lenses (digital cameras),
256257

auxiliary power connectors, video

cards, 289
avatars (MMORPG), 304
average latency (hard drives), 151
AVI (audio/video interleave), 265

Babbage, Charles, computer
development, 6

backbones (Internet), 311
backdoor attacks, 381
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bad blocks/sectors

bad blocks/sectors (hard drives),
151

bandwidth, 200, 311, 361
boosting
cache data, 233
data compression, 232
increasing frequency, 232-233
multiplexes, 233
prefetch data, 233
reducing latency, 233
capacity, 232
carriers, 232
channel bonding, 29
USB assignments, 239
base stations (cell phones), 354
batteries
inverters, 224
motherboards, 25
notebook PCs, 14
Bayesian filters (antispam software),

395

bayonet connectors, coaxial cable,

320
Ben Day dots
monitor displays, 243
printers, 403
beta versions (software), 93

bias/reset buses, DLP projectors,

250
bilinear filtering, 302
binary math, 50
binary notation, 53

BIOS (Basic Input/Output System),
8,13,37

keyboard scan codes, 204-205

motherboards, 25

starting PCs, 33
bit addresses (Flash memory), 60
bit sensors (Flash memory), 60
bitmapped font (printers), 403
bitmaps, 110, 200, 265

bitmap tables, 410
compression

JPEG files, 135

RLE, 134
cookie-cutter text, 406-407
printing, 405
saving artwork as, 132-133

texture maps, 3D video game
simulations, 300

BitTorrents, 342-343
BIU (Bus Interface Units), 71
black-and-white printing
outline fonts, 405, 408-409
printing, 405
vector fonts, 405
write-black method, 412
write-white method, 412
blacklists (spam), 394
blocks (tracks), 160
BluRay discs, 185, 192-193
Bluetooth
development of, 357
Wiimotes, 295

BNC (Bayonet Neill-Concelman)
coaxial cable, 320

Boolean logic, 97
Boolean operations, 50
boot process, 8, 33

boot sectors, PC wakeup process,

35
brackets (session layer), 334
branching, 71, 97

Bricklen, Dan, software
development, 86

bridges, 311, 337
broadband, 311
browsers (web), 311
domain names, 368
ftp, 368
http, 368
hyperlinks, 368

o

mirror sites, 369
page files, 368
URL, 368
web pages
displaying, 370-371
opening, 368-369
brute force attacks, 381
BTB (Branch Target Buffers), 71
buffers
DWM, 113
hard drives, 151
printers, 410
TiVo, 285
bugs (programming), 93
bunny suits, 50
Burn tool (graphics software), 140
burn-in (microchips), 50
bus topologies, LAN, 319
buses, 200
16x PCl-Express buses, 289
address buses, 24
data buses, 24
expansion buses, 24
external buses, 15, 24
FSB, 24-26,75
input/output, 40
internal buses, 24
motherboards, 24
PCI-E, 28-29
busy signals, 235
bytecode (WAP), 356

C

cable, 200
coaxial cable, 284, 320
fiber-optic cable, 320
HFC, 330
ribbon cable, pin connectors, 23
twisted-pair cable, 311, 320
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cable modems, 325, 330-331
caches, 67, 196
data, boosting bandwidth, 233
memory, 50

calculation engines (spreadsheet
software), 131

calls (programming), 93, 96
camcorders (digital)
active autofocus, 281
digital zoom, 281
electronic stabilization, 280
exposure, 280-281
image file compression, 282-283
image processors, 280
motion estimation, 283
optical zoom, 281
viewfinders, 280
cameras (digital)
auto exposure, 258-259
autofocus lenses, 256-257
CCD, 201
ful-frame pictures, 258
image sensors, 253-255
light, capturing, 254-255
POS cameras, 258
pressure plates, 253
shutter locks, 259
spot mefering, 259
white balance, 253
camps (MMORPG), 305
capacitance, 200, 208
capacitive keys (keyboards), 205

capacitive systems (fouchscreens),

tablet PCs, 16
capacitors, 21, 23, 50
PC power supplies, 223
RAM, writing data to, 57
video cards, 289

carrier waves, analog data
communication, 316

carriers, 232

CCD (Charge-Coupled Devices),
201, 215, 255. See also
image sensors; digital
cameras

CD-R (CD-Recordable) drives,
188-189

CD-ROM drives, 12, 187
CDRW drives, 185

CDMA (Code Division Multiple
Access) method, digital cell
phones, 355

CDs, 192
dye layer, 189

reading/writing data on,
158-159

stripes, 189
UDF, 153
cell phones, 354-355
cells
Flash memory, 60
spreadsheets
calculating, 131
recalculating, 130-131
updating, 131

ceramic-coated porous paper,
photo-printing, 420

channel bonding, 29
channels, 311

character experts (handwriting
recognition), 18

chat rooms, 346-347
chip sets, 24-25
chips, creating, 54
circuit boards, 8, 201
DIMM, 22
dip switches, 23
floppy drives, 169
hard drives, 170
jumper pins, 23
circuits
contacts, 201
logic, 50

o

multiplier circuits, 75
traces, 21

CISC (Complex Instruction Set
Computing), 50

cladding, fiber-optic cable, 320
“classic” iPods, 276

clean rooms, 50

ClearType, 115

client/server networks, 318
clients, 311

Clipboard, sharing data on,
110-T11

clocks
computers, 9
overclocking, 74-75
speeds, 68
realtime clocks, 13, 33

Cloning tool (graphics software),

clusters
data storage, 151
tracks, 160

CMOS (Complementary Metal
Oxide Semiconductors), 9

batteries, 13
chips, 33

image sensors, digital cameras,

255
photodiode arrays, 215
coaxial cable, 284, 320
code generators (compilers), 103
code tokens (lexers), 102

codecs
(compression/decompression
algorithms), 364

coherent lasers, 153
cold boots, 33
color
printing
additive color, 416
CYMK color system, 416
dithering, 417
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dye-sublimation method, 415,
421

ink-jet printers, 418

laser printers, 415, 422

solid-ink printers, 424

subtractive color, 416

thermal printers, 415
true color, 133

Colossus computer, computer
development, 6

commands
kernel mode (processors), 106
metafiles, 110
protocols, 151
compilers, 93-95, 102-103
compression
bitmap files
JPEG, 135
RLE, 134
data, 151, 232
digital audio compression, 273
files
lossless compression, 180-181
lossy compression, 181
image files
digital camcorders, 282-283
key frame compression, 283
computers
addition, performing, 68-69
BICS, 8, 13
boot-up process, 8
CD-ROM drives, 12
circuit boards, 8
clients, 311
clocks, 9
overclocking, 74-75
speeds, 68
CMOS, 9, 13, 33, 215, 255
cooling systems

forced convection, 76-77

heat pipes, 77
heat sinks, 76
latent heat, 77
Peltier cooling, 79
water-cooled PCs, 78

CPU, 9

development of, 2-5
Altair 8800, 7
Apple computers, 8
Babbage, Charles, 6
Colossus, 6
ENIAC, 6-7
Enigma machine, 6
Hollerith, Herman, 6
IBM, 8
Internet, 311
Jobs, Stephen, 7
multimedia, 264
printers, 402
Shockley, William, 7
software, 83-85, 88-92
Texas Instruments, 7

timeline, 1/O (Input/Output)
devices, 198-200

Wozniak, Steve, 7
disk controllers, 13
domains, 312
DVD-ROM drives, 12
expansion slots, 9, 13
fans, 13
floppy drives, 13
hard drives, 12
heat sinks, 13
keyboard ports, 13
microprocessors, 13
modems, 13
motherboards, 9
mouse ports, 13
network connectors, 13
os, 9

o

overclocking, 74-75
parallel ports, 13
power supplies, 12, 221-223
AC power, 222-224
DC power, 222-224
dirty power, 222
EMI, 222
inverters, 224
surge protectors, 226-227
UPS, 224-225
RAM, 9, 13
read/write process, 9
realtime clocks, 13
ROM, 9
serial ports, 13
sound card connections, 13
sound cards, 13
startup process, 31-33
system files, 9
USB ports, 13
video cards, 13
writable CD/DVD drives, 12
constant angular velocity, magnetic

disks, 187

constant linear velocity, CD-ROM
disks, 187

contacts (circuits), 201
content filtering (antispam software),

395

control channels (cell phones), 354
control gates (Flash memory), 60
control signals, 24
control units (processors), 66
controllers (games)

action buttons, 294

analog sticks, 294

D-pads, 294

force feedback, 294

joysticks, 290-292

trigger buttons, 294

Wiimotes, 295
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convection (forced), cooling systems,
7677

cookie-cutter text, printing, 406-407
cookies, 151, 373
floppy disk data storage, 169
spyware, 383
cooling systems
forced convection, 76-77
heat pipes, 77
heat sinks, 76
latent heat, 77
Peltier cooling, 79
water-cooled PCs, 78

copiers, multifunction office

machines, 403
core memory, 148
corona wires (laser printers), 412

CPU (Central Processing Units), 9,
40-41

CPU sockets (motherboards), 24
crackers, 379

crashes (hard drives), 106-107,
150

CRC (Cyclic Redundancy Checks),
28,151,317

Cross Dissolving tool (graphics
software), 142

crossbar switches, 29
crosstalk, 240

CRT (Cathode Ray Tube) screens,
201

dot pitch, 245

SED, 244
crystal oscillators, 74
crystals, video cards, 289
cylinders (hard drives), 151

CYMK (Cyan Yellow Magenta
Black) color system, printing,
403, 416

D-pads (game pads), 294

D2T2 (Dye Diffusion Thermal
Transfer) method, color laser
printers, 415

DAC (Digitalto-Analog Converters),
201, 230, 244

dial-up connections, 327
resolution, 231
sound cards, 268
data bits (DVDs), 193
data buses, 24
data compression, 151, 232
data entry
keyboards, 197
capacitive keys, 205
development of, 199
hard-contact keys, 205
notebook PCs, 15
ports, 13
scan codes, 204-205
splitboard design, 203
mice, 198-199, 203
development of, 200
mechanical mice, 206
optical mice, 207
ports, 13
pointing devices
“eraserhead” pointing devices,

203
pointing sticks, 14, 209
touch pads, 203
functionality of, 208
notebook PCs, 14
data lines (RAM), 50, 56
data storage
Blu-Ray disc, 185
CD-RW drives, 185
CDs, 158-159
clusters, 151

o

development of, 146-152
disk drives, 167
DVD drives, 185
DVDs, 158-159
EIDE standard, 152
floppy drives, 167-169
hard drives, 170-171
HD-DVD, 185
magnetic disks, 155
optical drives, 185
optical storage, 153
reading data, 153
rewritable storage devices, 153
VFAT, 153
Zip drives, 178
data transfers
bandwidth, boosting, 232-233
carriers, 232
data transfer rates, 201
DMA, 152
Internet, 333
bridges, 337
gateways, 337
hubs, 337
LAN, 336
NAP, 337
repeaters, 337
routers, 336
WAN, 336
networks
application layer, 334
data-link layer, 335
network layer, 335
physical layer, 335
presentation layer, 334
session layer, 334
transport layer, 334
packets, 316-317
rate of, 152
USB, 238-239
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data transmission
DSL, 329
modems, 325, 330-331
POTS, 329

data-link layer (networks), data
transfers, 335

database managers

data types, defining, 120

logic tests, 121

parsing fext data, 121

queries, 121

records, 120
adding, 124
finding, 124
fixed-length field records, 124
modifying, 124
refrieving, 129
storing, 126-127

variable-length field records,
125

databases
connections, making, 128-129
indexes, 126-127
records
adding, 124
finding, 124
fixed-length field records, 124
memo files, 125
modifying, 124
retrieving, 128-129
storing, 126-127

variable-length field records,

125
relational databases, 128

DC (Direct Current), PC power
supplies, 222-224

DDR2 RAM (Double Data Rate
Random Access Memory), 59

DeForest, Lee, microchip
development, 48

defragmentation (hard disks), 152,
182-183

deleting
files, 162
spreadsheet formulas, 130

depth cueing, 3D video game
simulations, 300

desktop management (Windows
Vista), DWM, 113

detectors (CD-ROM drives), 187
device drivers

boot process, 33

enumerators, 42

plug-and-play operation, 42-43

dial-up Internet connections,
326-327

dialog boxes (programming), 93
dictionary attacks, 393
digital audio compression, 273
digital camcorders
active autofocus, 281
digital zoom, 281
electronic stabilization, 280
exposure, 281
image file compression, 282-283
image processors, 280
image sensors, 280
motion estimation, 283
optical zoom, 281
viewfinders, 280
digital cameras
auto exposure, 258-259
autofocus lenses, 256-257
CCD, 201
ful-frame pictures, 258
image sensors, 253-255
light, capturing, 254-255
POS cameras, 258
pressure plates, 253
shutter locks, 259
spot metering, 259

o

white balance, 253
digital cell phones, 355
digital data packets, 317
digital signals

ADC, 200

DAC, 201

digital signatures (Public Key
Encryption), 397

digital sound, 273

digital waves
DAC, 230
gamepads, 294

digital zoom (digital camcorders),

281

DIMM (Dual In-line Memory
Modules), 22

dip switches (circuit boards), 23
directories (files), 152, 160

dirty power, PC power supplies,
222

discharging static electricity, 11
disk controllers, 13, 170-171
disk drives, data storage, 167

disk optimization. See
defragmentation

dispersive signal sensing
(touchscreens), tablet PCs, 17

displacement (vertex shaders), 303
display drivers, 145
display lines (pixels), 249
displaying
fill, 137
streaming video, 364-365
vector images, 137
displays (monitors)
Aero desktop, 114
aliasing, 115
Ben Day dots, 243
ClearType, 115

CRT
dot pitch, 245
SED, 244
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DLP projectors, 250
fields, 245

jaggies, 115

LCD, 247, 250

active matrix displays, 201,
246

notebook PCs, 15
passive matrix displays, 246
plasma screens versus, 248
polarizing filters, 246
matrixes, 115
phosphors, 245
pixels, 243
plasma
LCD screens versus, 248
photons, 249
ribs, 248
polarization, 201
raster scanning, 245
refresh rates, 244
refreshing, 245
resolution, 244
shadow masks, 245
super VGA, 201
touchscreens, tablet PCs, 16-17
VGA, 201
distributed Internet structures, 341
distributed networks, 312
dithering (printers), 403, 417

DLL (Dynamic Link Libraries), 93,
108-109

DLP (Digital Light Processing)
projectors, 250

DMA (Direct Memory Access), 152

DNS (Domain Name Servers), 344,
369

doc servers (Google), 375
docking stations, notebook PCs, 15

Dodge tool (graphics software), 140

Dolby Digital 5.1, 272

Dolby noise reduction (NR),
272-273

domain names, 368
domains, 312

DOS (Disk Operating Systems), 37,
91

dot matrix printers, 403, 410
dot pitch (pixels), 201, 245
double anti-aliased graphics, 289
double layer DVDs, 190-191
downstream (Internet), 312
downstream data, DSL, 329
DPI (Dots Per Inch), printing, 403
drains (transistors), 50, 54
drawing objects, 137
drive arrays, 152, 172-173
drive bays, notebook PCs, 15
drivers

FSD, 164

port drivers, 165

TSD, 165

V1D, 165
drives

CD-ROM drives, 12

directories, 160

DVD drives, 185

DVD-ROM drives, 12

floppy drives, 13-15

folders, 160

formatting disks, tracks, 160

hard drives, 12

hot plugs, 152

optical drives, 15, 185

optical storage, 153

performance, improving, 177

SSMART, 153

writable CD/DVD drives, 12
drums (laser printers), 413

DSL (Digital Subscriber Lines), 312,
325, 328

DSP (Digital Signal Processors)

o

3D audio, 275

MIDI files, 270

optical mice (mouse), 207

sound cards, 269
duallayer DVDs, 190-191

dumb terminals, client/server
networks, 318

DVD drives, 185

DVD-ROM drives, 12

DVDs, 192
BluRay discs, 185, 192-193
data bits, 193
dual-layer DVDs, 190-191
HD-DVD, 185, 192-193
optical bits, 193

reading/writing data on,
158-159

UDF, 153
DVI (Digital Visual Interfaces), 265

Dvorak, John, keyboard
development, 199

DVR (Digital Video Recorders),
284-285

DWM (Desktop Windows
Manager), 113

dye layer (CDs), 189

dye-sublimation method, color laser
printers, 415, 421

dynamic IP addresses, 312

eBay, 376

Edison, Thomas, microchip
development, 48

EIDE (Enhanced Integrated Device
Electronics) standard, 152

electricity (static), discharging, 11
electromagnetism, 156-157, 197

electronic stabilization, digital
camcorders, 280

email, 312
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dictionary attacks, 393
directories, harvesting (spam),

393
list servers, 339
mail reflectors, 339
MIME, 339
POP, 339, 345
SMTP, 339, 344
viruses, 388-389

EMI (Electromagnetic Interference),
PC power supplies, 222

emitters (phosphors), 244
encryption, 396-397
end-offile markers, 163

ENIAC (Electronic Numerical
Integrator Analyzer and
Computer), computer
development, 6-7

Enigma machine, computer
development, 6

enumerators, plug-and-play
operation, 42

Epson printers, 402

“eraserhead” pointing devices, 203
error message interpreters, 100-101
Ethernet networks, 321

event watching (viruses), 386

expansion boards, motherboards,

24
expansion buses, 24
expansion card adapters, 200
expansion slots, 9, 13, 25, 201
exposure (digital camcorders), 281
extension points (Wi-Fi), 353
external buses, 15, 24

F

fans, 13
notebook PCs, 14
video cards, 289

FAT (File Allocation Tables), 152,
160, 171

fat clients, client/server networks,
318

FAT32, 171

fax machines, multifunction office

machines, 403

FDMA (Frequency Division Multiple
Access) method, analog cell
phones, 355

feedback (game pads), 294
fiber-optic cable, 320
fields (screens), 245

file and registry virtualization
(UAC), 116

file servers, 313-315
files
compression
image files, 282-283
lossless compression, 180-181
lossy compression, 181
deleting, 162
directories, 152
end-offile markers, 163

protection, RAID 1 (mirrored drive
arrays), 172-173

restoring, 162
retrieving from disks, 164-165
saving to disks, 162
sharing, 340
fills, displaying, 137
filters

Bayesian filters (antispam
software), 395

bilinear filtering, 302

content filtering (antispam
software), 395

packet filtering, 384
polarizing filters (LCD screens),

246
trilinear filtering, 302
finding records, 124

o

firewalls, 312

alerts, 385

configuring, 384

packet filtering, 384

proxy servers, 385

security logs, 385

stateful inspection, 385
first-person shooters (games), 265
fixed-length field records, 124-125
Flash drives, 60-61
flat heat pipes, 77
flatfile database managers, 121
flatbed scanners, 216

Fleming, John, microchip
development, 48

Flight Simulator (Microsoft), 297
floating gates (Flash memory), 60
floppy disks
connections (motherboards), 25
perpendicular recording, 179
floppy drives, 13
cookies, 151
data storage, 167-169
longitudinal recording, 179
notebook PCs, 15
sectors of, 178
flow (programming), 93, 98
flow charts (programming), 93, 97

flying height (read/write heads),
152

FM (Frequency Modulation),
electromagnetism, 157

FM synthesis, sound cards, 271

focusing coils (CD-ROM drives),
186

fogging, 3D video game
simulations, 300

folder trees, 160
folders, 160
fonts

bitmap tables, 410
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bitmapped font (printers), 403

outline fonts, printing,
405, 408-409

printers, 403
vector fonts, printing, 405
footers (packets), 317

footprint analysis (security attacks),

380

force-feedback joysticks, 292-294
form factors

hard drives, 152

motherboards, 24
formatting

hard disks, 160

hard drives, 152-155

magnetic disks, 155

text files, word processors,
144-145

tracks, 153, 160

Fowler-Nordheim tunneling, Flash
memory, 61

fragmentation, 152, 183

frame (photography), 280-281
frame buffers (video cards), 289
frame rates (graphics), 265

frames (animation), motion
estimation, 283

freeware, software development, 88
fresh crawls (Google), 374

front panel connectors,
motherboards, 25

FSB (Front Side Buses), 24-26, 75
FSD (File System Drivers), 164
FTP (File Transfer Protocol), 368

full duplex messages (session layer),
334

full-adders, 50, 53, 69

full-frame pictures (digital cameras),

258
fundamental resonance, 75
fusing system (laser printers), 413

G-lite (DSL), 329
games, 287

3D graphics, 265

3D simulations, 297-301

bitmaps, 265

controllers
action buttons, 294
analog sticks, 294
D-pads, 294
force feedback, 294
joysticks, 290-292
trigger buttons, 294
Wiimotes, 295

development of, 260-265

Flight Simulator (Microsoft), 297

frame rates, 265

game engines (software), 93

MMORPG, 265, 304-305

rasterizers, 265

real time strategies, 265

RPG, 265

shooters, 265

Spacewar, game development,
263

vector graphics, 265
video cards, 288-289
virtual reality, 265

Wolfenstein 3D, game
development, 263

gates (transistors), 50

AND gates, 69

NOT gates, 68

OR gates, 68

XOR gates, 69
gateways, 312

data transfers, 337

SMTP messages, 344
gB (gigabytes), 152

o

GDI (graphic device interfaces),
metafiles, 110

geometry, 3D video game
simulations, 298-299

GIF (Graphics Interchange Format),
312

GIGO (Garbage In, Garbage Out,
196

Google, 367
doc servers, 375
fresh crawls, 374
PageRank, 375
Gouraud shaders, 302

GPU (Graphics Processing Units),
3D video game simulations,
299

Gradient tool (graphics software),
141

graphics

3D graphics, 265

AGP, 25

bitmaps, 110, 200, 265
bitmap tables, 410
compression, 134-135
cookie-cutter text, 406-407
printing, 405
saving artwork as, 132-133

texture maps, 3D video game
simulations, 300

ClearType, 115

double anti-aliased graphics, 289

frame rates, 265

GIF, 312

jaggies, 115

JPEG files, 135

links, 312

shaders, 265

software, 123
Airbrush tool, 141
Burn tool, 140
Cloning tool, 141
color (true), 133
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Cross Dissolving tool, 142
Dodge tool, 140
Gradient tool, 141
Healing Brush tool, 140
layers, 141

levels (histograms), 140
Morphing tool, 142

photo correction via numbers,

138-139
Selection tool, 140
Sharpen tool, 141
variations, 141
warping methods, 142-143

vector graphics files, 136-137,
265

GUI (Graphical User Interfaces), 93,
112, 122

H

hackers

attacks, step-by-step procedure of,
380-381

crackers versus, 379
footprint analysis, 380

half duplex messages (session
layer), 334

half-adders, 50, 53, 69
handles (IM), 346

handoffs (cell phone frequencies),
354

handwriting recognition, tablet PCs,
18-19

hard drives, 12
access time, 151
actuators, 151
average latency, 151
bad blocks/sectors, 151
buffers, 151

CDs, reading/writing data on,
158-159

crashes, 150

CRC, 151

cylinders, 151

data storage, 170-171
defragmentation, 152, 182-183
development of, 149

disk controllers, 171

DMA, 152

DVDs, reading/writing data on,
158-159

FAT, 152, 171
file directories, 152
form factors, 152
formatting, 152, 155, 160
fragmentation, 152, 183
hard errors, 152
head actuators, 171
low-level formatting, 153
memory (long term), 155
MFT, 171
optical storage, 153
platters, 150, 153
RAID, 153
read-only devices, 153
read/write heads, 150
flying height, 152
head crashes, 152
head landing zones, 152
interleave factors, 153
seek time, 153
settle time, 153
voice coil motors, 153
reading data, 153
SMART, 153
tracks, 153
hard-contact keys (keyboards), 205
hardware
CPU, commanding, 40-41
software compatibility, 38-39
trees, resource arbitration, 43

o

harvesting email directories (spam),

393

HD-DVD, 185, 192-193

HDMI (High-Definition Multimedia
Interface), TiVo, 285

head actuators (hard drives), 171

head crashes (read/write heads),
152

head landing zones (read/write
heads), 152

headers (packets), 317
headphone jacks, notebook PCs, 14

Healing Brush tool (graphics
software), 140

heat pipes, 77
heat sinks, 13, 76, 289
heuristic detectors, 390

HFC (Hybrid Fiber Coaxial) cable,
330

hidden views, 3D video game
simulations, 299

high-level languages
(programming), 93

history of computers

I/O (input/output) devices,

198-200

Internet, 311

multimedia, 264

printers, 402

software, 83-85, 88-92

HKCC (HKEY_CURRENT_CONFIG)
root key, Windows Registry,
44

HKCR (HKEY_CLASSES_ROOT) root
key, Windows Registry, 44

HKCU (HKEY_CURRENT_USER) root
key, Windows Registry, 44

HKLM (HKEY_LOCAL_MACHINE)
root key, Windows Registry,
44

HKU (HKEY_USERS) root key,
Windows Registry, 44

hold mode (Bluetooth), 357
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Hollerith, Herman, computer
development, 6

homonyms, speech recognition, 211

hot plugs, 152

hot spots (Wi-Fi), 351-353

HTML (Hypertext Markup
Language), 312

viruses, 388
wireless networks, 356

http (Hypertext Transfer Protocol),
312, 368

hubs, 312
data transfers, 337
Ethernet networks, 321
network connections, 321
twisted-pair cable, 320
human-computer interaction, 200
hyperlinks, 368
Hz (hertz), 157

I/O (Input/Output)
GIGO, 196
human-computer interaction, 200
development of, 198

IBM, computer development, 8

IDE (Integrated Drive Electronics)
standard, 152

IDE connectors, motherboards, 24
identifier tables (lexers), 102
IDT (Interrupt Descriptor Tables), 41

if...then statements (programming),
97

IM (Instant Messaging)
chat rooms, 346
handles, 346
messaging servers, 348
screen names, 346

image files
artifacting, 135

compression, RLE, 134
cross dissolving, 142
JPEG files, 135
morphing, 142

photo correction via numbers,

138-139
photo restoration, 140
posterized files, 135
vector-based graphics, 136-137
warping methods, 142-143

image processors, digital
camcorders, 280

image sensors
digital cameras, 253-255
digital camcorders, 280
images
file compression
digital camcorders, 282-283
key frame compression, 283

vector graphics files, 136-137,
265

impact printers, 403, 410
in-circuit wiring, Flash memory, 61
indexes (databases), 126-127
indexing, 374. See also Google

information waves, analog data
communication, 316

infrared ports, notebook PCs, 15
ink
pigment inks, photo printing, 420
printers

solid-ink printers, color
printing, 424

ink-jet printers, 403, 418

inline formatting, text files, 144

input capacitors, PC power supplies,

223
input/output devices
analog signals, 200
buses, 40
defining, 201

o

development of, 194-199
digital signals, 200
inquiry mode (Bluetooth), 357

installing software, Privacy Policies,
382

insulators, 156
integer tokens (lexers), 102
interfaces (programming), 93

interframe compression (streaming

video), 364
interleave factors (read/write

heads), 153
internal buses, 24
Internet
asymmetrical data rates, 311
backbones, 311
bandwidth, 311, 361
broadband, 311
browsers, 311
channels, 311
connections
bandwidth, 232-233
carriers, 232
dial-up, 326-327
DSL, 312, 328
modems, 325
parallel ports, 229, 234
serial ports, 229, 236-237
USB, 238-239

wireless networks,

351, 356-357
data transfers, 333
bridges, 337

gateways, 337

hubs, 337
LAN, 336
NAP, 337
repeaters, 337
routers, 336
WAN, 336
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development of, 306-313

distributed structures, 341

downstream, 312

dynamic IP addresses, 312

evolution of, 367

file sharing, 340

development of, 311

IP addresses, 312

ISP, 369

LAN, 312

P2P structures, 341

spam, 313

spiders, 313

static IP addresses, 313

streaming audio/video, 361

T1 lines, 313

traditional structure of, 341

URL, 313

usenets, 313

WAN, 313

websites, 313

worms, 313

WWW, 313

XML, 313
interpreters, 95

software, 100-101

source code, 93
interrupt controllers, 40
interrupt handlers, boot process, 33
inverters, PC power supplies, 224
IOS (IO Subsystem), 165

IP (Internet Protocol) addresses,

313, 353, 349

dynamic IP addresses, 312

packet headers, 317
IP (Internet Protocol) packets, 330
IP (Internet Providers), 312, 365
iPhones, 358-359
iPods

“classic” iPods, 276

Nano, 277

Shuffle, 277
Touch, 277
IRQ (Interrupt Request) lines, 40

ISA (Industry Standard
Architectures), 201

ISP (Internet Service Providers), 327,

369
ISR (Interrupt Service Routines), 41

J-K

Jacquard Loom, software
development, 83

jaggies (text/graphics), 115, 417
JEU (Jump Execution Units), 70

IND (Just Noticeable Difference),
sound, 273

Jobs, Stephen, computer
development, 7-8

joysticks, 290
force-feedback joysticks, 292
position sensors, 291

JPEG files, 135

jump drives, 60-61

jumper pins, circuit boards, 23

kernel mode (processors), 106
kernels, 96
key bytes (RLE), 134
key frame file compression, 283
keyboard controllers, 40
keyboards, 197
capacitive keys, 205
data entry, 203
development of, 199
hard-contact keys, 205
notebook PCs, 15
ports, 13
scan codes, 204-205
splitboard design, 203

o

L

LAN (Local Area Networks), 312
bus topologies, 319
data transfers, 336
file servers, 315
nodes, 315
phone lines, 322
power lines, 322-323
print servers, 315
star topologies, 319
token rings, 319
WILAN, 353

landing zones (read/write heads),
152

lands (CD-ROM drives), 186

language experts (handwriting
recognition), 19

languages (programming), 96
assembly language, 95
compilers, 95
interpreters, 95, 100-101
machine language, 95

laser printers, 403
color printing, 415, 422
corona wires, 412

drums, 413

fusing system, 413
OPC, 413

paper trains, 413
toner, 413

lasers, 153, 265

latency, reducing (bandwidth), 233

latent heat (cooling systems), 77

layers (graphics software), 141

LCD (Liquid Crystal Display)
projectors, 250

LCD (Liquid Crystal Display) screens,
201, 247

active matrix displays, 246
notebook PCs, 15
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passive matrix displays, 246
plasma screens versus, 248
polarizing filters, 246
LED (light emitting diodes), optical
mice (mouse), 207
leeches (torrenting), 343
legal issues, torrenting, 343

levels (histograms), graphics
software, 140

lexers (compilers), 102
lexical analysis (compilers), 102

LFE (Low Frequency Effect) channel,
multichannel sound, 272

light sources, 3D video game
simulations, 298

line conditioning, surge protectors,

226

line noise (phone), dial-up modems,
327

links, 312

list servers, email, 339

LM (link managers), Bluetooth, 357
logic (circuits), 50

logic design, 51

logic gates, 53

logic tests, database managers,
121

logical pixels, 114, 201

long term memory, 155
longitudinal recording, 179
loops (programming), 93
lossless compression, 180-181
lossy compression, 181

Lotus 1-2-3, software development,
87

low-level formatting (hard drives),
153

low-level languages (programming,

93
Luddites, defining, 83

LZ adaptive dictionary-based
algorithm, lossless
compression, 180

machine language, 95
macros, software development, 89
magnetic deflection yokes, 244
magnetic disks
constant angular velocity, 187
data storage, 155
formatting, 155
sectors, 187
tracks, 187
mail reflectors, 339
mail servers, 313

mathematical algorithms, graphics
software, 123

matrixes (monitors), 115

mechanical mice, functionality of,

206
memo files, 125
memory
caches, 50, 196
core memory, 148
Flash drives, 60-61
long term memory, 155
RAM, 9, 13
address lines, 50, 56
buffers DWM), 113
CMOS chips, 33
data lines, 50, 56
DDR2 RAM, 59
DMA, 152
notebook PCs, 14
reading data from, 58
video cards, 289
writing data to, 56
ROM, 9

segmented addresses
(processors), 107

memory cards, 60-61
memory data registers, 67

memory slots (motherboards), 24

o

memory-resident viruses, 387, 391
messaging servers (IM), 348
metafiles, 110
MFT (Master File Tables), 164, 171
MHz (megahertz), 51
mice (mouse). See mouse
micro-operations, 71
microchips, 21
burn-in, 50
development of, 46-47, 49-51
DeForest, Lee, 48
Edison, Thomas, 48
Fleming, John, 48
on/off switches, 49
transistors, 49
PGA, 51
semiconductors, 51
slices, 51
transistors, 53
wafers, 51
micrometers, 51
microprocessors, 13, 51
ALU, 50
heat sinks, 13
moving data, 70-71
operation of, 63-65
registers, 66, 95
accumulation registers, 67
address registers, 67
memory data registers, 67
program counter registers, 67

MIDI (Musical Instrument Digital
Interface) files, 265, 270

MIME (Multi-Purpose Internet Mail
Extensions), 339, 388

minicompilers (spreadsheet
software), 130

MIP mapping, 3D video game
simulations, 300

mirror sites, 369
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mirrored drive arrays

mirrored drive arrays (RAID 1), file

protection, 172-173
MMORPG (Massively Multiplayer

Online Role-Playing Games),

265, 304-305
modems, 13
ADSL, 311
cable modems, 325, 330-331

dial-up Internet connections,

326-327
DSL modems, 325
Internet connections, 325
notebook PCs, 14
modules (programming), 93
monitors
Aero desktop, 114
aliasing, 115
Ben Day dots, 243
ClearType, 115
CRT
dot pitch, 245
SED, 244
DLP projectors, 250
fields, 245
jaggies, 115
LCD, 247, 250

active matrix displays, 201,

246
notebook PCs, 15
passive matrix displays, 246
plasma screens versus, 248
polarizing filters, 246
matrixes, 115
phosphors, 245
pixels, 243
plasma
LCD screens versus, 248
photons, 249
ribs, 248
polarization, 201

raster scanning, 245

refreshing, 244-245

resolution, 244

shadow masks, 245

super VGA, 201

touchscreens, tablet PCs, 16-17
VGA, 201

Morphing tool (graphics software),

142
motherboards, 9
AGP, 25
batteries, 25
BIOS, 25
buses, 24
chip sets, 24-25
CPU sockets, 24
expansion boards, 24
expansion slots, 25
floppy disk connections, 25
form factors, 24
front panel connectors, 25
IDE connectors, 24
memory slots, 24
North Bridge, 24-28
Port 80 displays, 25
ports, 25
power supply connections, 24
SATA connectors, 25
South Bridge, 24-29
motion estimation, 283
mouse, 198
data entry, 203
development of, 200
mechanical mice, 206
optical mice, 207
ports, 13

MOV (Metal-Oxide Varistors), surge

protectors, 227
MP3 files, 265, 273
MPEG-2 encoders, TiVo, 284

MTSO (Mobile Telephone Switch
Offices), cell phones, 354

o

multi-core processors, 72-73
multi-threaded software, 72
multichannel sound, 272
multifunction office machines, 403
multimedia

AVI, 265

development of, 260-265

DVI, 265

development of, 264

MIDI files, 265, 270

MP3 files, 265, 273

overview, 264

sound cards, 13

streaming audio/video, 265

video, 279

video cards, 13

video controllers, notebook PCs,

14
multimedia sound, 267
multiplexes, boosting bandwidth,

233
multiplier circuits, 75
multitasking, iPhones, 358
multithreaded programs, 93
mutual capacitance screens
iPhones, 359
touchpads, 208

N

Nano (iPod), 277
nanometers, 157
nanoseconds, 196

NAP (Network Access Points), data
transfers, 337

NCQ (Native Command Queing),
241

network connectors, 13
networks
client/server networks, 318

coaxial cable connections, 320
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connectors, 13
data transfers
application layer, 334
data-link layer, 335
LAN, 336
network layer, 335
physical layer, 335
presentation layer, 334
session layer, 334
transport layer, 334
WAN, 336
distributed networks, 312
Ethernet networks, 321
fiber-optic cable connections, 320
hubs, 321
Internet
development of, 311
wireless connections, 351
LAN, 312
bus topologies, 319
file servers, 315
nodes, 315
phone lines, 322
power lines, 322-323
print servers, 315
star topologies, 319
token rings, 319
NIC, 312
node connections, 320-321
P2P networks, 312, 315, 318
packets, 316-317
routers, 321
switches, 321
twisted-pair cable connections,

320
WAN, 313, 319
Wi-Fi, 352-353
wireless connections, 351

wireless networks, 320
Bluetooth, 357

hot spots, 351

HTML, 356

WAP, 356

WML, 356

WILAN, 353

NIC (Network Interface Cards), 312
nodes, LAN, 315
noise (static), 156
North Bridge (motherboards), 24-28
NOT gates (transistors), 68
notebook PCs, 14-15

NPC (non-player characters),
MMORPG, 305

NTDETECT.COM, PC wakeup
process, 34

NTLDR (NT LoaDeR), PC wakeup
process, 34

numbers, photo correction via
(graphics software), 138-139

OCR (Optical Character
Recognition), scanners,

218219

OEM (Original Equipment
Manufacturer) text, 110

offline data storage, 148

on demand audio/video. See
streaming audio/video

on/off switches, microchip
development, 49

online auctions. See eBay
online data storage, 148

OPC (Organic Photoconducting
Cartridges), laser printers,
413

operating systems. See OS
(Operating Systems)

optical bits (DVDs), 193

optical drives, 15, 185

o

optical grayscale position sensors
(joysticks), 291

optical imaging (touchscreens),
tablet PCs, 17

optical mice (mouse), functionality

of, 207
optical storage, 153

optical zoom (digital camcorders),
281

optimization (disk). See
defragmentation
optimizers, code generators, 103
OR gates (transistors), 68
OS (Operating Systems), 9, 37, 93
development of, 90-92
software development, 90

outline fonts, printing,
405, 408-409

output capacitors, PC power
supplies, 223

overclocking, 74-75
overtone frequencies, 75

P2P (Peer-to-Peer)
Internet structures, 341
networks, 312, 315, 318
torrenting, 342-343
packets, 316
CRC, 317
digital data communication, 317
Ethernet networks, 321
filtering, 384
headers, 317
payloads, 317
TCP/IP, 317
trailers, 317
page files, 368
page mode (Bluetooth), 357
PageRank (Google), 375
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paper, photo printing

paper, photo printing, 420

paper movers, scanners, 217
paper trains (laser printers), 413
parallel ports, 13, 201, 229, 234

PARC (Palo Alto Research Center),
input/output device
development, 199

park mode (Bluetooth), 357
parsing, 96, 103, 121
particle shaders, 303

passive matrix displays (LCD
screens), 246

pattern recognition, iPhones, 358

payloads (packets), 317

PC (player characters), MMORPG,
304

PC card slots, notebook PCs, 15
PC-Talk, software development, 88

PCI (Peripheral Component
Interconnect), 201

PCI-E (Peripheral Components
Interconnect-Express) buses,

28-29

PCM (Pulse Code Modulation),
dialup modems, 327

PCs
BIOS, 13
CD-ROM drives, 12
CMOS, 13
cooling systems
forced convection, 76-77
heat pipes, 77
heat sinks, 76
latent heat, 77
Peltier cooling, 79
water-cooled PCs, 78
disk controllers, 13
DVD-ROM drives, 12
expansion slots, 13
fans, 13
floppy drives, 13
hard drives, 12

heat sinks, 13
keyboard ports, 13
microprocessors, 13
modems, 13
mouse ports, 13
network connectors, 13
notebook PCs, 14-15
parallel ports, 13
power supplies, 12, 221
AC power, 222-224
DC power, 222-224
dirty power, 222
EMI, 222
inverters, 224
surge protectors, 226-227
UPS, 224-225
RAM, 13
realtime clocks, 13
serial ports, 13
shutting down, 11
sound card connections, 13
sound cards, 13

startup process, 31
tablet PCs

handwriting recognition, 18-19

touchscreens, 16-17
USB ports, 13
video cards, 13
wakeup process, 35
writable CD/DVD drives, 12

PDL (Page Description Language),
printers, 403

peerto-peer networks. See P2P
(Peerto-Peer)

Peltier cooling, PC cooling systems,
79

people, rendering in 3D video
game simulations, 301

performance

drives, improving in, 177

o

RAID 4 (striped drive arrays with
parity), 174

peripherals

joysticks, 290
force-feedback joysticks, 292
position sensors, 291

keyboards, 197
capacitive keys, 205
data entry, 203
development of, 199
hard-contact keys, 205
notebook PCs, 15
ports, 13
scan codes, 204-205
splitboard design, 203

monitors
Aero desktop, 114
aliasing, 115
Ben Day dots, 243
ClearType, 115
CRT, 244-245
DLP projectors, 250
fields, 245
jaggies, 115
LCD, 15, 201, 246-250
matrixes, 115
phosphors, 245
pixels, 243
plasma, 248-249
polarization, 201
raster scanning, 245
refresh rates, 244
refreshing, 245
resolution, 244
shadow masks, 245
super VGA, 201

touchscreens, tablet PCs,
16-17

VGA, 201
mice, 198
data entry, 203
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development of, 200
mechanical mice, 206
optical mice, 207
ports, 13
paper movers, scanners, 217
pointing devices

“eraserhead” pointing devices,
203

pointing sticks, 14, 209
scanners, 213
ADC, 215-217

CMOS photodiode arrays,
215

flatbed scanners, 216

OCR, 218219

paper movers, 217

photocells, 214-215

touch pads, 203

functionality of, 208

notebook PCs, 14
perpendicular recording, 179
persistence (phosphors), 245

perspective correction, 3D video
game simulations, 300

PGA (Pin Grid Arrays), 51
phone lines

LAN, 322

noise, dial-up modems, 327

phonemes (speech recognition),
210

phones (cell)
analog systems, 355
base stations, 354
control channels, 354
digital systems, 355
handoffs, 354
MTSO, 354
registration requests, 354
SID, 354
phosphors (monitors), 244-245
photo printing, 420

photocells (scanners), 214-215
photography
correcting photos via numbers
(graphics software), 138-139
digital cameras
auto exposure, 258-259
autofocus lenses, 256-257
capturing light, 254-255
image sensors, 253-255
ful-frame pictures, 258
POS cameras, 258
pressure plates, 253
shutter locks, 259
spot metering, 259
white balance, 253
frame, 280-281
restoring photos, 140
photons (plasma screens), 249

physical layer (networks), data
transfers, 335

physical pixels, 201

piezo controllers (solid-ink printers),

424

piezo-electric nozzles (photo
printers), 420

piezo-electric sensors (joysticks),
291

pigment inks, photo printing, 420
pin connectors, ribbon cable, 23
pins (wafers), 51
pipelining, 51
pits (CD-ROM drives), 186
pixels
3D video game simulations, 300
address lines, 249
as tokens, 135
display lines, 249
dot pitch, 201
fills, displaying, 137
logical pixels, 114, 201
monitor displays, 243

o

physical pixels, 201

reference pixels, 135

texels, 300

virtual pixels, 133
PK (player killers), MMORPG, 305
plasma screens

LCD screens versus, 248

photons, 249

ribs, 248

plastic-coated swellable paper,
photo printing, 420

platters (hard drives), 150-153, 170
plug-and-play, operation of, 42-43

pointto-point connections (PCI-E
buses), 29

pointer fields (memo files), 125
pointing devices

“eraserhead” pointing devices,
203

pointing sticks, 14, 209
points (typefaces), 403
polarization (light), 201
polarizing filters (LCD screens), 246

polygons, 3D video game
simulations, 298

POP (Post Office Protocol), 339,
345

Port 80 displays, motherboards, 25
port drivers, 165
port multipliers, SATA, 240
ports
accelerated graphics ports, 200
infrared ports, notebook PCs, 15
keyboard ports, 13
motherboards, 25
mouse ports, 13
parallel, 234
parallel ports, 13, 201, 229

serial ports, 13, 201, 229,
236-237

USB ports, 13
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POS (Point-and-Shoot)

POS (Point-and-Shoot) digital

cameras, 258
POST (Power-On Self-Tests), 33
posterized image files, 135
potentiometers
game pads, 294
joysticks, 290

POTS (Plain Old Telephone System),
312, 329

power connectors, video cards, 289

power lines, LAN, 322-323
power supplies, 12, 221
AC power, 14, 222-224
batteries
motherboards, 25
notebook PCs, 14
DC power, 222-224
dirty power, 222
EMI, 222
inverters, 224
motherboard connections, 24
surge protectors, 226-227
UPS, 224-225

PPM (Pages Per Minute), printers,
403

preemptive multitasking, 106

prefetch data, boosting bandwidth,
233

Presentation Foundation (Windows),
112

presentation layer (networks), data
transfers, 334

pressure plates (digital cameras),

253
prime numbers (encryption), 396
print heads (printers), 403
print servers, 313-315

printed circuit boards, hard drives,

170
printers
Apple printers, 401
Ben Day dots, 403

bitmap tables, 410

bitmapped font, 403

black and white printing
bitmaps, 405
outline fonts, 405, 408-409
vector fonts, 405
write-black method, 412
write-white method, 412

buffers, 410

color printing, 418, 422-424
additive color, 416
CYMK color system, 416
dithering, 417

dye-sublimation method, 415,
421

subtractive color, 416
cookie-cutter text, 406-407
CYMK, 403
development of, 398-403
dithering, 403
dot matrix, 403
dot-matrix printers, 410
DPI, 403
Epson printers, 402
fonts, 403
impact printers, 403, 410
ink-jet printers, 403, 418
jaggies, 417
laser printers, 403

color printing, 415, 422

corona wires, 412

drums, 413

fusing system, 413
OPC, 413

paper trains, 413
toner, 413

multifunction office machines, 403
PDL, 403

photo printing, 420

PPM, 403

o

print heads, 403
printing pins, 411
resolution, 403
solid-ink printers, 424
thermal printers, 415
toner, 403

typefaces, 403

Privacy Policies, software
installations, 382

private key encryption, 396
probe requests (Wi-Fi), 352
processors

ALU, 66

caches, 67

control units, 66

image processors (digital
camcorders), 280

kernel mode, 106
microprocessors, 13
moving data, 70-71
operation of, 63-65

multi-core processors, 72-73

quad-core processors, 72

registers, 66-67, 95

RISC, 51

segmented addresses, 107

SIMD, 51

user mode, VM, 106
program counter registers, 67
program counters, 32
programming

algorithms, 93

Boolean logic, 97

bugs, 93

calls, 93, 96

dialog boxes, 93

DLL, 93

flow, 93, 98

flow charts, 93, 97

game engines, 93

GUI, 93
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high-level languages, 93
if...then statements, 97
interfaces, 93
languages, 95
assembly language, 95
compilers, 95
interpreters, 95, 100-101
low-level languages, 93
machine language, 95
modules, 93
routines, 96
runtimes, 93
sharing code. See DLL
software creation, 96-97
variables, 96
proxy servers, 385
PS2 ports, optical mice, 207

PSTN (Public Switched Telephone
Networks), dial-up modems,
327

public key encryption, 396

quad-core processors, 72

queries, database managers, 121

radiation spectrum
(electromagnetism), 157

radio modules (Bluetooth), 357

RADSL (Rate Adaptive Digital
Subscriber Lines), 329

RAID (Redundant Array of
Independent Drives), 153

controllers, 172

RAID O (striped drive arrays) as
RAID 4, 174

RAID 1 (mirrored drive arrays) file

protection, 172-173

RAID 4 (striped drive arrays with
parity) effects on performance,
174

RAM (Random Access Memory), 9,
13

address lines, 50, 56
buffers DWM), 113
CMOS chips, 33
data lines, 50, 56
DDR2 RAM, 59
DMA, 152
notebook PCs, 14
reading data from, 58
video cards, 289
writing data to, 56
raster scanning (monitors), 245
rasterizers, 265
ray tracing, 302

read-only devices (data storage),
153

read/write arms (hard drives), 171
read/write heads
floppy drives, 169
hard drives, 150, 170
flying height, 152
head crashes, 152
head landing zones, 152
interleave factors, 153
seek time, 153
settle time, 153
voice coil motors, 153
Zip drives, 178
read/write process (computers), 9
reading/writing data
data storage, 153
CD data, 158-159
DVD data, 158-159
hard errors, 152
sequential access, 153
soft errors, 153
real time strategy (games), 265

o

realtime clocks, 13, 33
reboots, 33
recording video, DVR, 284-285
records
database managers, 120
databases
adding to, 124
storing in, 126-127
finding, 124

fixed-length field records,
124-125

modifying, 124

retrieving from databases,
128-129

variable-length field records, 125
reference pixels, 135
refresh rates (monitors), 244
refreshing screens (monitors), 245
registers, 51, 66, 95
accumulation registers, 67
address registers, 67
memory data registers, 67
program counter registers, 67
program counters, 32

registration requests (cell phones),

354
Registry (Windows)

HKCC root key, 44

HKCR root key, 44

HKCU root key, 44

HKLM root key, 44

HKU root key, 44

PC wakeup process, 35

Registry Editor (Regedit), 44

REG_BINARY (binary values) data
type, 45

REG_DWORD (DWORD values)
data type, 45

REG_EXPAND_SZ (expanded
string value) data type, 45



446

Registry

42 0789736136_index.gxd 10/31/07 12:12 PM Page 446 $

REG_MULTI_SZ (string array
value) data type, 45

REG_SZ (string value) data type,
45

Registry Editor (Regedit), 44
relational database managers, 121
relational databases, 128
rendering (gaming)
3D video game simulations, 299
scissors rendering, 288
reorder buffers, 71
repeaters, data transfers, 337
replication (viruses), 386

resistive systems (fouchscreens),
tablet PCs, 16

resistors, 21-23, 230
resolution

ADC, 231

DAC, 231

monitors, 244

printers, 403
resonance, 74-75
resource arbitration, 43
restoring

files, 162

photos, 140
RET (Return from Interrupt), 41
retrieving files from disks, 164-165

reverse Polish notation (spreadsheet
formulas), 130

rewritable storage devices, 153

RF (Radio Frequency) transmitters,
optical mice, 207

ribbon cable, pin connectors, 23
ribs (plasma screens), 248

RISC (reduced instruction set
computing), 51

RJ-45 connectors, twisted-pair cable,
320

RL (Real Life) economies, MMORPG,
305

RLE (Run-Length Encoding), 134

rollers (mice), 206
ROM (Read Only Memory), 9
routers, 312
data transfers, 336
Ethernet networks, 321
network connections, 321
twisted-pair cable, 320
routines (programming), 96
RPG (Role Playing Games), 265
RTF (Rich Text Format), 110
runtimes (programming), 93

S

S.M.AR.T. (Sel-Monitoring Analysis
and Reporting Technology),
153

SATA (Serial ATA), 25, 240
saving

artwork as bitmaps, 132-133

data

disk drives, 167
floppy drives, 167

files to disk, 162
scalability, PCI-E buses, 29
scan codes, keyboards, 204-205
scanners, 213

ADC, 215217

CCD, 201

CMOS photodiode arrays, 215

flatbed scanners, 216

multifunction office machines, 403

OCR, 218219

paper movers, 217

photocells, 214-215

signature scanners, 390
scissors rendering (gaming), 288
screen names (IM), 346
screens

Aero desktop, 114

o

aliasing, 115
Ben Day dots, 243
ClearType, 115
CRT
dot pitch, 245
SED, 244
DLP projectors, 250
fields, 245
jaggies, 115
LCD, 247, 250

active matrix displays, 201,
246

notebook PCs, 15
passive matrix displays, 246
plasma screens versus, 248
polarizing filters, 246
matrixes, 115
phosphors, 245
pixels, 243
plasma
LCD screens versus, 248
photons, 249
ribs, 248
polarization, 201
raster scanning, 245
refreshing, 244-245
resolution, 244
shadow masks, 245
super VGA, 201
touchscreens, tablet PCs, 16-17
VGA, 201
script kiddies, 379
scroll wheels (mice), 206-207

SCSI (Small Computer System
Interfaces), 240-241

search engines, 313
sectors
CD-ROM disks, 187
magnetic disks, 187
platters, 153

security
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attacks
backdoor attacks, 381
brute force attacks, 381
footprint analysis, 380

step-by-step procedure of,
380-381

trojan viruses, 381
crackers, 379
encryption, 396-397
firewalls, 312
alerts, 385
configuring, 384
packet filtering, 384
proxy servers, 385
security logs, 385
stateful inspection, 385
logs, 385
script kiddies, 379
spyware, 382-383
UAC, 116-117
viruses
antivirus software, 390
HTML viruses, 388
memory-resident viruses, 387
MIME viruses, 388
stealth viruses, 387, 390
transmitting, 386-389
VBS.Hard. A@mm viruses, 389

SED (Surface-Conduction Electron-
Emitter Displays), 244

seeds (torrenting), 342
seek time (read/write heads), 153

segmentation experts (handwriting
recognition), 19

segmented addresses, processors,
107

Selection tool (graphics software),

self-capacitance screens, iPhones,
359

semiconductors, 51, 156

sensor bars, Wiimotes, 295
sequential access, 153, 279

serial ATA (Advanced Technology
Attachment), 153

serial ports, 13, 201, 229,
236-237

servers, 313, 385
session layer (networks), 334
seftle time (read/write heads), 153
shaders (graphics), 265

bilinear filtering, 302

Gouraud shaders, 302

logical pixels, 114

particle shaders, 303

ray tracing, 302

trilinear filtering, 302

vertex shaders, 303

video cards, 289
shadow masks (monitors), 245
shareware, software development,

88
sharing
Clipboard data, 110-111
files, 340
programming code. See DLL

Sharpen tool (graphics software),
141

Shockley, William, computer
development, 7

shooters (games), 265

Shuffle (iPod), 277

shut mode (surge protectors), 227
shutter locks (digital cameras), 259

SID (System Identification Codes),
cell phones, 354

signature scanners, 390

signatures (digital), public key
encryption, 397

silicon
semiconductors, 51

transistors, 54

o

SIMD (Single Instruction Multiple
Data), 51

slices, 51

SMTP (Simple Mail Transfer
Protocol), 339, 344

sniff mode (Bluetooth), 357
soft errors, 153
software
Al, 93
antispam software, 394-395
antivirus software, 390
application software
ANSI standard, 119
database managers, 120-121
definition of, 119

graphics software,
123, 132-133, 140-141

spreadsheet software,

121-122, 130-131
word processors, 122, 144
applications, 93
beta version, 93
clients, 311
compilers, 93
code generators, 103
lexers, 102
lexical analysis, 102
parsers, 103
creating, 96-97
development of, 80-85, 90-92
Bricklen, Dan, 86
DOS, 91
freeware, 88
Jacquard Loom, 83
killer apps (applications), 86
Lotus 1-2-3, 87
macros, 89
Os, 90
PC-Talk, 88
shareware, 88
VisiCalc, 86-87
von Neumann, John, 84
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encryption software, 396-397

game engines, 93

GUI, 93

hardware compatibility, 38-39

installing, Privacy Policies, 382

interpreters, 93, 100-101

multithreaded software, 72, 93

OS, development of, 90-93

popularity of, 89

programming, 93

threaded software, 72
solid-ink printers, color printing, 424
sound

3D audio, 274-275

audio controllers, notebook PCs,

14
AVI, 265
digital audio compression, 273
digital sound, 273
Dolby Digital 5.1, 272

Dolby noise reduction (NR),
272273

headphone jacks, notebook PCs,
14

IND, 273
MIDI files, 265, 270
MP3 files, 265, 273
multichannel sound, 272
multimedia sound, 267
sound cards

ADC, 268

connections, 13

DAC, 268

DSP, 269

FM synthesis, 271

wave-table synthesis, 270
speakers, notebook PCs, 14
streaming audio, 265

source code interpreters, 93

sources (transistors), 51

South Bridge (motherboards), 24-29

Spacewar, game development, 263
spam, 313. See also attacks
(security)
antispam software, 394-395
blacklists, 394
dictionary attacks, 393
efficiency of, 393
harvesting email directories, 393
spammerwocky, 395
spiders, 392
whitelists, 395
spawning points (MMORPG), 305
speakers, notebook PCs, 14
speculative execution, 71
speech recognition, 210-211
spiders (spam), 313, 392
spindles, hard drives, 170
splitboard keyboards, 203
spot metering (digital photography),
259

spread spectrum method, digital cell
phones, 355

spreadsheet software
Auto Recalc feature, 131
calculation engines, 131
cells, updating, 131
formulas, deleting, 130
GUI, 122
minicompilers, 130
reverse Polish notation, 130
VisiCalc, 121

spyware, 382-383

stabilization (electronic), digital
camcorders, 280

standby mode (Bluetooth), 357
star topologies, LAN, 319
startup process (PC), 31-33
stateful inspection (firewalls), 385
static (noise), 156

static electricity, discharging, 11
static IP addresses, 313

o

stations (Wi-Fi), 352-353
stealth viruses, 387, 390
stepper motors (floppy drives), 168

stippling, 3D video game
simulations, 300

storing data
Blue-Ray discs, 185
CD-RW drives, 185
CDs, 158-159
clusters, 151
database records, 126-127
development of, 146-152
disk drives, 167
DVD drives, 185
DVDs, 158-159
EIDE standard, 152
floppy drives, 167-169
hard drives, 170-171
HD-DVD, 185
magnetic disks, 155
offline storage, 148
online storage, 148
optical storage, 153, 185
read-only devices, 153
reading data, 153
rewritable storage devices, 153
VFAT, 153
Zip drives, 178

streaming audio/video, 265, 361
codecs, 364
displaying, 364-365
interframe compression, 364
IP multicast packets, 365
UDP, 365

strings (text), 96

striped drive arrays (RAID 0)
as RAID 4, 174

striped drive arrays with parity
(RAID 4), effects on
performance, 174

stripes (CDs), 189
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strobe signals, 234

subtractive color (color printing),
416

super VGA monitors, 201
superparamagnetic effect, 179
supertiling (video cards), 288

surface acoustic wave systems
(touchscreens), tablet PCs, 17

surge protectors, 226-227

SVGA (Super Video Graphics
Array) adapters, 244

switches, 313

crossbar switches, South Bridge,
29

Ethernet networks, 321
network connections, 321

on/off switches, microchip
development, 49

transistor switches, 68

twisted-pair cable, 320
syntactic analysis (parsers), 103
syntax errors, interpreters, 101
syntax trees (parsers), 103
system files, 9

system timers, boot process, 33

T1 lines, 313
tablet PCs, 16
handwriting recognition, 18-19
touchscreens
capacitive systems, 16
dispersal signal sensing, 17
optical imaging, 17
resistive systems, 16

surface acoustic wave systems,

17
tandem color laser printers, 423

TCP (Transmission Control Protocol),
361

TCP/IP (Transmission Control
Protocol/Internet Protocol),
313,317

TDMA (Time Division Multiple
Access) method, digital cell
phones, 355

telephones. See cell phones
terminal adapters, 325

tesselation, 3D video game
simulations, 298

Texas Instruments, computer
development, 7

texels, 3D video game simulations,
300

text
ClearType, 115

cookie-cutter text, printing,
406-407

fonts, bitmap tables, 410
jaggies, 115
links, 312

outline fonts, printing,

405, 408-409
parsing, 96, 121
strings, 96
vector fonts, printing, 405

text files, formatting for word
processors, 144-145

texture maps, 3D video game
simulations, 300

thermal paste, 76
thermal fuses (surge protectors), 227
thermal printers, color printing, 415

thin clients, client/server networks,
318

threaded software, 72
throughput, 201

time markers, TiVo, 285
time-staggered queues, 73

timeline of computer history, 1/0
(input/output) devices,
198-200

timers (system), boot process, 33

o

TiVo, 284-285

token rings, LAN, 319
tokens, pixels as, 135
toner (printers), 403, 413

toroidal choke coils (surge
protectors), 227

torrenting, 342-343
Touch (iPod), 277
touch pads, 203
functionality of, 208
notebook PCs, 14
touchscreens
iPhones, 359
tablet PCs, 16-17
trackers (forrenting), 342
tracks
CD-ROM disks, 187
formatting disks, 160
hard drives, 153
magnetic disks, 187
trailers (packets), 317
transferring data
bandwidth, 232-233
carriers, 232
data transfer rates, 201
DMA, 152
Internet, 333
bridges, 337
gateways, 337
hubs, 337
LAN, 336
NAP, 337
repeaters, 337
routers, 336
WAN, 336
networks
application layer, 334
data-link layer, 335
network layer, 335
physical layer, 335
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presentation layer, 334
session layer, 334
transport layer, 334

packets, 316-317

rate of, 152

USB, 238-239

transformers, PC power supplies,
223

transistors
adders, 50
binary notation, 53
chip creation, 54
data lines, 56
data manipulation, 53
drains, 50, 54
full-adders, 50, 53
gates, 50
AND gates, 69
NOT gates, 68
OR gates, 68
XOR gates, 69
half-adders, 50, 53
logic gates, 53
microchip development, 49
PC power supplies, 223
positive charges, 54
registers, 51
silicon, 54
sources, 51
switches, 68
transmitting
data
DSL, 329
modems, 325, 330-331
POTS, 329
viruses, 387
email, 388-389
event watching, 386
replication, 386
stealth viruses, 387

transport layer (networks), data
transfers, 334

trees, resource arbitration, 43

triangulation, 3D video game
simulations, 298

tricklers (spyware), 383
trigger buttons (game pads), 294
trilinear filtering, 302
trojan viruses, 381
true color, 133
TSD (Type-Specific Drivers), 165
TV tuners, video cards, 289
twisted-pair cable
ADSL, 311
network connections, 320
RJ-45 connectors, 320
typefaces (points), 403

U

UAC (User Access Control),
116-117

UDF (Universal Disk Format), 153

UDP (User Database Protocol), 361,

365

Ultra-640 SCSI (Small Computer
System Interfaces), 241

Ultra2 SCSI (Small Computer System

Interfaces), 241
undeleting files, 162

Universal DSL (digital subscriber
lines), 329

updating spreadsheets, 131

UPS (Uninterruptible Power
Supplies), 224-225

upstream data
cable modems, 330
DSL, 329

URL (Uniform Resource Locators),
313, 368, 373

USB (Universal Serial Bus) ports,
13, 207

o

USB (Universal Serial Buses),
238-239

usenets, 313
user mode (processors), VM, 106

\"

variable tokens (lexers), 102

variable-length field records, 125

variables (programming), 96

variations (graphics software), 141

VBS.Hard. A@mm virus, 389

VDSL (Very high-speed Digital
Subscriber Lines), 329

vector fonts, printing, 405

vector graphics files, 136-137, 265

vertex shaders, 303

vertices, 3D video game
simulations, 298

VFAT (Virtual File Allocation Tables),
153, 160, 171

VGA monitors, 201
video
AVI, 265
digital camcorders
active autofocus, 281
digital zoom, 281
electronic stabilization, 280
exposure, 281

image file compression,

282-283
image processors, 280
image sensors, 280
motion estimation, 283
optical zoom, 281
viewfinders, 280
DVI, 265
DVR, 284-285
multimedia, 279
streaming, 265, 361
codecs, 364
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displaying, 364-365
interframe compression, 364
IP multicast packets, 365
UDP, 365
TiVo, 284-285
video cards, 13
16x PCl-Express buses, 289
auxiliary power connectors, 289
capacitors, 289
crystals, 289
double anti-aliased graphics, 289
fans, 289
gaming
frame buffers, 289
scissors rendering, 288
shades, 289
supertiling, 288
heat sinks, 289
RAM, 289
TV tuners, 289
video controllers, notebook PCs, 14
video games
3D simulations, 297
alpha blending, 300
creating, 298-300
depth cueing, 300
fogging, 300
MIP mapping, 300
people rendering, 301
perspective correction, 300
pixelation, 300
texture maps, 300
controllers (games)
action buttons, 294
analog sticks, 294
D-pads, 294
force feedback, 294
joysticks, 290-292
trigger buttons, 294
Wiimotes, 295

Flight Simulator (Microsoft), 297
MMORPG, 304-305

Spacewar, game development,

263

Wolfenstein 3D, game
development, 263

viewfinders (digital camcorders),

280
viewing transform, 137
virtual pixels, 133
virtual reality (games), 265
viruses
antivirus software, 390
HTML viruses, 388
memory-resident viruses, 387
MIME viruses, 388
transmitting
email, 388-389
event watching, 386
replication, 386
stealth viruses, 387
trojan viruses, 381
VBS.Hard. A@mm viruses, 389
worms, 313
VisiCalc, 86-87, 121
Vista (Windows)
DWM, 113
Presentation Foundation, 112
UAC, 116-117
VM (Virtual Machine), 106-107
voice coil motors, 153

von Neumann, John, software
development, 84

VTD (Volume Tracking Drivers), 165

wafers, 51
wakeup process (PC), 35

WAN (Wide-Area Networks), 313,
319,336

o

WAP (Wireless Application
Protocol), 356

warm boots, 33

warping methods (graphics
software), 142-143

water-cooled PCs, 78

wave-table synthesis, sound cards,
270

web browsers, 311
domain names, 368
ftp, 368
http, 368
hyperlinks, 368
mirror sites, 369
page files, 368
URL, 368

web pages, 368-369
displaying, 370-371
links, 312

Web. See Internet

webmasters, 313

websites, 313
cookies, 373
domain names, 368
eBay, 376
Google, 367, 374-375
mirror sites, 369
page files, 368
URL, 368

white balance (digital cameras),

253
whitelists (spam), 395
Wi-Fi, 320
AP, 352-353
Bluetooth, 357
extension points, 353
hot spots, 351-353
HTML, 356
IP addresses, 353
probe requests, 352
stations, 352-353
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WAP, 356
WILAN, 353
WML, 356

Wide SCSI (Small Computer System
Interfaces), 241

Wiimotes, 295
Windows 9x, DLL, 108-109

Windows Presentation Foundation,
112

Windows Registry
HKCC root key, 44
HKCR root key, 44
HKCU root key, 44
HKLM root key, 44
HKU root key, 44
PC wakeup process, 35
Registry Editor (Regedit), 44
REG_BINARY (binary values)
data type, 45

REG_DWORD (DWORD values)
data type, 45

REG_EXPAND_SZ (expanded
string value) data type, 45

REG_MULTI_SZ (string array
value) data type, 45

REG_SZ (string value) data type,
45

Windows Vista
DWM, 113
Presentation Foundation, 112
UAC, 116-117

Windows XP
crashes, preventing, 106-107
DLL, 108-109

wireless networks. See Wi-Fi

WLAN (Wireless Local Area
Networks), 353

WML (Wireless Markup Language),
356

Wolfenstein 3D, game
development, 263

word addresses (Flash memory), 60
word lines (Flash memory), 60
word processors, 122, 144-145
worms, 313

Wozniak, Steve, computer
development, 7

writable CD/DVD drives, 12
write-black printing method, 412
write-white printing method, 412
write/read process (computers), 9
writing/reading data

hard errors, 152

RAM, 56

sequential access, 153

soft errors, 153

WWW (World Wide Web).
See Internet

X-Y-Z2

X-Y coordinates (joysticks), 290

xDSL (digital subscriber lines),
328-329

Xerox, input/output device
development, 199

XML (Extensible Markup Language),
313

XOR gates (transistors), 69

z-buffering, 3D video game
simulations, 299

z-sorting, 3D video game
simulations, 299

Zip drives, data storage, 178
zipping files
lossless compression, 180-181
lossy compression, 181
zone recording (Zip drives), 178

zoom (digital camcorders), 281

o



