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and IBM, 52-66
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and Internet, ix, xi, 116,166, 273,275 
intranet of, 165-67 
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leadership position of, 68-69,70,317-21 
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and NBC, 190 
and NTT, 110 
operating systems, 67 
and OS/2,60,62-66,67-68 
product information from, 183,193 
product support from, 173 
public offering, 63 
startup of, 18-20,44 
stock options, 48,63 
Web pages, 166,183 

Microsoft Excel, 59, 75, 163,273 
Microsoft Exchange, 70 
Microsoft Internet Explorer, 273,275 
Microsoft Network (MSN), 143,278 
Microsoft Windows, see Windows 
Microsoft Word, 59, 75
midband capacity, 34,104,110, 123-24, 264,265 
middleware, 275-76,320 
Minitei, 267 
MITS, 44-45,48

modems, xi, 77, 104-5,123-25, 154, 169,195,213
modems, cable, 126,264
money, digital, 81- 82,301-2
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Moore's Law, 34-36,98,213,302
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mouse, introduction of, 58
movies, 72,73,147,187-88, 200,201
MS-DOS, 54, 57,58,61,62,68,69
MSN, 143, 278
MSNBC, 190
multimedia, xiv, 80,134-35,144-48. 152, 184, 187, 

197,201, 217-19, 228,230, 233-35.242. 245, 
247,257-58,270,299 

music, 31-32,52, 145, 199 
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narrowband capacity, 34,104,107-8,119,123, 124, 
261,271

navigational aids, 86-94,100-101,133 
NBC, and MSNBC, 190 
NEC, 110, 267 
Nelson, Ted, 115
net, see interactive network; Internet 
network computers, see Internet terminals 
Netscape, 18,69,116,273-75 
Netscape Navigator, 273,274, 275 
network computers, 276-77 
networks:

and advertising, 197 
cable television, 265 
communication. 2 0 .154 
intranets, 70,117,153,154,165-68 
netiquette on, 184,185-86 
private, 247 
software, 70 
standards for, 281 
user costs of, 292-93 
wireless, 37,83, 122-23, 263,270-71, 298 
wires of, 37 
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customized, 190,218 
distribution of, 136, 190-91,203-4 
prescreening of, 245-46 

newsgroups, 114,141, 142,243: see u/so bulletin 
boards 

Next, 319
Nishi, Kazuhiko (Kay), 46-47
Nordic countries, 268-69
Northstar, 56
Novell, 70
Noyce, Bob, 30,34
NTT, 110, 267
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binary, 27,31,32
information expressed as, 24-26,31 
prime, 96-100

Olsen, Ken, 39-40 
one-way (unctions, 96-98 
on-line service providers, see Internet 
Open Software Foundation (OSE), 66 
operating systems: 

and competition, 66,69,274-76 
CP/M-86,54 
defined,41 
graphical, 56-59
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licensing of, 52-53,54,64 
Macintosh, 274,275 
MS-DOS, 54, 57,58,61,62,68,69 
Netscape Navigator as, 274,275 
OS/2,60,62-66,67-68 
PC-DOS, 53-54,56 
proprietary, 56,62 
and scalable architecture, 41-42 
services of, 100-101 
and speech recognition, 69, 167 
standards for, 54, 55,274 
UCSD Pascal P, 54 
UNIX, 66,275,318,319 
VAX, 42
Windows, see Windows 

Oracle. 39,116,276-77 
Oregon Trail, 115-16 
OS/2,60,62-66,67-68

packets o f information, routing of, 106 
Pascal, Blaise, 23 
Paterson, Tim, 53-54
PC, popularization of term, 54; see also personal 

computers 
PC-DOS, 54,56 
PCS, wireless phone service, 123 
PDAs (personal digital assistants), 84 
pen-based computers, 85-86 
personal computers (PCs); see also specific 

brands:
BASIC for, 18,44,45
basic purpose of, 208
and business applications, 155-56,167
and competition, 15-17,263,276,279
in education, 209-11,212-13,217
evolution of, xi, 78
general purpose, 40,76-77
gesture input for, 85
global market for, 47
graphical computing in, 56-59,68
hard disks in, 136-37
in homes, 78,212-13,215, 246, 265
as information appliances, 74,214,274
instructions to, 85
and interactivity, 109, 216-17,260
and jobs, 286-87
killer applications for, 75
memory in, 53
modems for, 104-5
operating systems for, see operating systems 
positive-feedback cycle and, 55 
potential for, 49,260 
and productivity, 214 
revolution of, xiii, xv, 17,116
and set-top boxes, 77-78
16-bit chip in, 53,55
software for, 48-49,55
synthetic images on, 171-72
and video, 85,109,110
volatile markets in, 56,62,65,66-67,70
wallet, 81-85,204, 303-4
Web-based metaphor for, 167 

personal digital assistants (PDAs), 84 
pictures, see images 
pivottables, 163-64 
pixels, 150-51
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for broadband connections, 108-9 
for education, 213 
evolution of, 104,117 
IBM standard, 55 
for interactive networks, 116-18 
operating systems as, 4 1,275 

politics, 307-9,310-11 
positive-feedback cycle, 50-52,55,68 

and Internet, 115 
and VCR format, 51 
and Windows. 68

POTS (plain old telephone service), 124
predictions, silly, xiv
prime numbers, 96-100
printing press, 8-9,11,138, 142
privacy, 95-100, 171,173, 194,285, 192,302-6
Prodigy, 143, 278
productivity, 153, 175,214, 288
protocols, 111, 112, 117, 274
public key encryption, 96,99, 100
publishing:

of books, 137-40, 141, 142 
vs. common carriers, 311-12 
desktop, 75,139,146-47 
electronic, 130,131,137,138,141-43,183,278, 

312
on Internet, 141-43,278 
and lending rights, 201 
and literacy, 138,142 
release windows in, 200 
Web-based, 121, 143,273

quality o f service guarantees, 118,120 
queries, 88-89,92,195,243,245,305

Radio Shack, 45,47 
referendum voting, 308-9 
regulation, 120-21,185,264-65,266,267,269, 

280-82,283, 285-86, 296,303, 310 
retailing:

and advertising, 193-98 
in electronic marketplace, 180-85, 187-88 
mass customization in, 188-90,218 
middlemen in, 287-88 
product information in, 182-83,193 
sales consultants in, 186-87 

revolution o f expectations, 298 
Rivest, Ron, 98 
Roach, John, 45 
robotics, 254,290 
RSA cryptosystem, 98

Sachs, Jonathan, 55
Saint-Exup6ry, Antoine de, 7,314-15
satellites, 123,127, 230,241,263,270-72,298
schools, see education
screens, 79-80,123
search services, Internet, 87,143
security:

biometric systems, 82-83 
and encryption, 95-100,306-7 
and date and time stamps, 100 

servers, 73-74,104 
defined, 73
and diskless terminals, 276-77 
for Internet, 74,113
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set-top boxes, 77-78,127,281 
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shortcuts, 274-75 
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simulations, 101,102,148-51, 229-30 
Singapore, 117,269,283 
single-electron transistors, 36 
Sinofsky, Steven, x 
smart cards, 84,204-5 
Smith, Adam, 180, 207 
Smith, Raymond W., 233 
social issues, 284-315 

and business applications, 178-79 
control o f information, 11,76,269,280-82,298, 

300,309-10,313 
and electronic communities, 244 
freedom o f information, 269-70 
free speech, 186, 309-10 
gatekeepers, 311-13 
need to  heed, xiv 
privacy, 95-100, 192, 285,302-6 
progressive taxation, 295-96 
in simulations, 229-30 
universal access, 291-97 

social user interface, 94-95,167,218 
software:

business applications, 154,167 
and cheap computing power, 20 
collaborative, 131-32,153,168,169-70,174 
and compatibility, 40,41,42,48-49, 50,59-60, 

65,66-67
and competition, 48-49,69
costs of, 12,45
defined,24
dialogues with, 94
early, 12.14,15-18
educational, 212-13, 218- 20,221
free, 122
and hardware, 56,60,65-66,67,69,76-77,93 
for interactive network, 86,109,264 
killer applications, 74-76,261 
lending rights to, 201 
licensing of, 45,49, 54 
and Microsoft startup, 18-19 
networks, 70 
operating system, 41 
for PCs, 48-49,55 
piracy of, 46 
programming of, 12,17 
programming languages, 24,44,45 
proprietary, 40 
quality of, 52,101 
services and, 101 
softer, 93,94 
for virtual reality, 148-49 
for Web sites, 115,167 
''wizard" applications, 143 

Sony, 51,69, 267 
sound:

on CDs and CD-ROMs, 32, 145 
compression of, 33,304 
voice-data connections, 172-74 
voice recognition, 69,85,187 

South Korea, 215
spatial navigation, 88,89-90,91-92

special-purpose computers, 
see hardware, dedicated

spirals, negative and positive, 4,38-42,50,70,108 
spreadsheets, 55,59,75,163-64,205,222,273,318 
standard o f living, 189,211,227,284-85 
standards:

BASIC, 49,50
and compatibility, 49-50, 55,65,66-67
competition for, 54-56, 116
control of, 62,67,281-82
de facto and dc jure, 50,55,66-67,281
and government, 281-83
for hardware, 53,55-56,60-61,116
international, 282
for Internet, ix, 60, 100-1,104, 110-11,116-17,

273- 75,312-13 
and marketplace, 66-67 
MS-DOS, 54-55, 57,318 
for networks, 281
operating system, 54-55,57,61,62,66-67,

274- 75,318-19,320 
and positive feedback, 50 
separate hardware and software, 60 
VHS, 51,54

Starwave, 190
Sun Microsystems, 39,69,276-77,320
Sweden, 87,268
switches:

communications, xi, 74,78,104,105,109,124, 
125,264,272 

digital, 105-6
light switches, 27-28, 105,256 
silicon, 30-31 
vacuum tube, 29

synchronous communication, 71-73, 127,160,169, 
172,187

T-l lines, 119 
tactcls, 150-51
TCP/IP (Internet) protocol, ix, 117 
teachers:

different approaches and, 218
instructional materials from, 233
roles of, 211-12,215, 217,220,227-29,230, 232
Web used by, 221

technolog)-; see also Information Age: 
acceptance threshold of, xi, 51-52 
analog, 26-27, 31-32,74, 77, 79, 104-5,125,272, 

283
and dehumanization, 215 
digital, 37, 264 
fear of, 7,10-11
and information. 22, 153, 157-58, 175-76,214 
interactive, 109-10 
as panacea, 10-11 
and privacy, 95, 192,302-6 
special-effects, 147 
tabulation, 256-57 
and terrorism, 290-91 
timing and marketing of, 55,56 
U.S. leadership in, 266 

telecommunications carriers: 
and ADSL. 125
vs. cable companies, 264-65,266 
as common carriers, 311 
deregulation of, 264-65,280-81 
global, 266-71,282-83,297-98
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and Internet connections, 119-21 
leased lines from, 119
long-distance business of, 119-21, 264,265,279, 

293
midband connections of, 124, 264 
narrowband lines of, 119,271 
and POTS, 124
rate-making process for, 120-21 

Telecommunications Reform Act, 264 
telecommuting, 174-75,225,268 
Teledesic, 271-72 
telephone, 7-8

carriers, see telecommunications carriers
cellular, 77,123
digital replacements for, 77
as information appliance, 74
interruptions, 245-46
and modems, 195
rate regulation of, 120,264
screen for, 79
twisted-pair copper wires for, 37, 104, 106 
video calls, 171 

television:
acceptance threshold of, 51-52,130 
advertisers and, 193-94, 198 
aspect ratio of, 79 
branded products on, 187-88 
cable, see cable television 
DVD, 145 
HDTV, 79,283 
home shopping, 187 
influence of, 72,298 
as information appliance, 74 
interactive, 108,109,110,125, 260,283 
and PCs, 85,109,110 
programming of, 140-41 
quality o f images on, 145,188,264 
and set-top boxes, 77-78, 127,281 
synchronous broadcasts of, 7 1,73 
vidco-on-demand, 72-74,76, 108, 109,110, 126, 

202,245 
terabytes, 36 
terrorism, 290-91 
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Time Warner, 110,267,269,279 
Traf-O-Data, 14 
transistors, 30,36 
travel:

and GPS, 83
and home management, 102 
and home video system, 253 
industry changes, 203 
and Internet, 242-43 
laptops for, 81 
spatial navigation for, 91 
virtual, 300 

Turing, Alan, 25, 289

UCSD Pascal P, 54
universal service doctrine, 120,296-97 
United Kingdom 204,215,267,310 
UNIX, 66,69, 275,318,319 
URL (Uniform Resource Locator), 115 
USENET, 114; see also newsgroups

user interfaces, 57-58,59,68,92-95, 100-101, 167,
218,258,274,318-19

vacuum tubes, 29
VCR (videocassette recorder), 51,71-72
VGA screens, 79
video, see images; television
video-on-demand, x, 72-74,76, 108,109, 110.118,

126.236.245.260.269.292.316 
videoconferencing, 85,125,169-71,186,202-3 
virtual equity, 294
virtual reality (VR), 101,148-51,230,300
virtual sex, 151-52
VisiCalc, 55,75,273,318
voice recognition, 69,85, 187
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von Neumann architecture, 29

wallet PCs, 81-85,204,308-4
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Watson, Thomas J. Jr., 41
Web, Web pages, Web sites, see World Wide Web
Wells, H. G., 293
white boards, digital, 79-80
Windows, 58,63,65-66,67-68,69,167-68,274-75,

277.316
wireless networks, 122-23,270-71 
WordPerfect, 63
word processing, 40.63,75.76, 146,221-22 
WordStar, 75
workforce issues, 213,227,286-87, 288, 294 
World Wide Web, 76,114-15 

browsers for, 77,273-74,276-77 
browsing on, 114, 117,143, 167 
and business applications, 165, 166-68 
costofuse, 121, 167 
customized information on, 189-90 
educational use of, 221-22, 223 
home pages on, 115, 143, 193 
and hyperlinks, 90-91 
and hypertext, 115 
interactivity on, 221 
invention of, 75 
navigational aids to, 87,91-92 
news on, 190-91 
publishing on, 121, 143,273 
ratings for, 312-13 
search services for, 87 
servers for, 114,276-77 
sexually explicit material on, 151 
sharing screens in, 123 
software for, 115,167 
success of, 261 
as unsupervised, 311,312 
URLs on, 115 
and Webmasters, 273 
Web sites on, 115, 165,277-78 
and Windows, 167-68 

worms, 111 
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xerography, 139 
Xerox, 56,58,59,139,319
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