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plified, and humor-coated so that you understand them at

once. Use this book to lighten up that serious course you are
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you are trying to follow. Read it to gain both an overview and

an inner view of that computer you are learning to use. Or if

you feel the computer revolution is passing you by, let it give

you a point of entry. It won’t make a programmer out of you,

but it will put you well on the way to computer literacy.

In these pages you’ll meet Charles Babbage and his analyti-

cal engine, which was never built, and Ada Augusta, Lady

Lovelace, who programmed it nevertheless. You’ll also meet

George Boole, whose algebra underlies the design of circuit-

ry. You’ll learn about binary numbers, computer components

and architecture, software, programming languages from

machine language to basic, and special computer applica-

tions—cryptography, artificial intelligence, and others you

may not have heard of.
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Abacus, 32-34, 43
Abbreviations, mnemonic, 175

Abstract symbol-manipulation, 42

Accumulator, 173

Ada programming language, 235

Adder, 123

i-bit, 125-126

Adding machines, 59
Address register, 173

Addresses, 155

possible, 156

Aiken, Howard, 72

Algebra, 40

Boolean, 101-105

Algorism, 41-42

Algorithms, 41, 195

examples of, 196

examples of non-algorithms, 197

flow of, 198

Al-Khwarismi, 40

Alphabet, 30-31

Alphabetical order, 31

Alphanumeric information, 130

ALU (arithmetic logic unit), 130-132

American Standard Code for Information

Interchange (ASCII). 128

Analysis, 200

Analytical Engine, 53-55

AND-gate, 107

multiple-input, 111

seatbelt buzzer in, 109

AND logical operator, 103

Applications software, 222

Arabs, 40-43

Arithmetic logic unit (ALU), 130-132

Arithmetic on paper, 39
Arithmetic table, Chinese, 29

Artificial intelligence, 230-231

ASCII (American Standard Code for

Information Interchange), 128

Assemblers, 205

Assembly language, 174-176

Assembly language statements, 175

Asynchronous ripple counter, 148

Automated type-setter, 54
Automatic switches, 106-109

B register, 173

Babbage, Charles, 51756, 58

Babbage’s Law, 58

Ballistic tables, 74
Ballistics, 73
BASIC language, 162, 206

basic, 207-209

Begin box, 198

Binary calculation, 121

Binary code, 205

Binary coded decimal, 127

Binary numbers, 115

adding two, 121

counting in, 120

multiplying, 122

subtracting, 122

translated into decimal numbers,

119

Binary strings, 130

Bits, 123

carry, 125

Bone, tally, 20, 23

Boole, George, 101

Boolean algebra, 101-105

Boxes, specially shaped, 198

Branch instructions, 183

Bubble memories, 166

Bugs, 210, 211

Bus architecture, 170

Bytes, 123

C register, 173

CAD/CAM, 234



Calculation, 34
binary, 121

Calculators, 36
mechanical, 59

Calculus, 34
Cards, punched, see Punched cards

Carroll, Lewis, 100

Carry bit, 125

Cash registers, 59
Census tabulators, 60

Charge-coupled devices, 166

Chinese arithmetic table, 29

Chinese number system, 27-29

Chinese writing, 22

Circuits

electrical, completing, 62

integrated, 84

Clocks, 142-143

Codes, secret, 232-233

Combinational logic, 142

Communication, 229

Compilers, 205, 223

Computer-aided design/computer-aided

manufacture, 234

Computers, 5-6

clocks and, 142-143

control of, 237-241

Cray-i, 226

describing, 89
evolution of, 14

IBM Personal, 96
information and, 6

problems with, 237-241

research in, 153

size of, 152

Conditional branch box, 198

Conditional jumps, 57, 183

“smart,” 215

Control, 170

transfer of, 183

Control bus, 170

Control flow, 93-94
Control unit, 92

Core memories, 158

Counters, 146-148

asynchronous ripple, 148

synchronous, 148

Counting

binary and decimal, 120

digital, 19

Cray-i computer, 226

Crusaders, 44
Cryptography, 232-233

Cycles, 142

Cyphertext, 233

Data base management, 224

Data bases, 224

Data processing, 63

Decimal system, 115

binary numbers translated into, 119

Decoders, 129

Deductive logic, 99
“Difference Engine, The,” 51-52

Digital counting, 19

Disallowed input, 137

Disks, magnetic and floppy, 166-167

DNA, 12

DNA-protein system, 13

DNA technology, recombinant, 86

Duns Scotus, 99

EBCDIC, 128

Eckert, J. Presper, 74
Egyptian number system, 26

Egyptians, 22

Electric “mouse,” 7
Electrical circuits, completing, 62

Electricity, 65

Electromechanical memories, 154

Electromechanical switches, 71

Electronic memories, 154

Electronic Numerical Integrator and

Calculator (ENIAC), 75-76

Encoders, 129

Encoding instructions, 79
End box, 198

ENIAC (Electronic Numerical Integrator

and Calculator), 75-76

EPROM, 161

Expert systems, 231

External storage of information, 20

Facts, 7
Fetching instructions, 178

Fibonacci sequence, 219

Fields, 176

Fives, counting by, 23

Flight simulators, 235

Flip-flop inputs, 137



Hip-flops, 133-137

master-slave, 144

Floating point representation, 127

Hoppy disks, 166-167

How charts, 198-200

examples of, 199

for multiple plug-ins, 203

for roommate receipts, 202

For-next commands, 218

FORTRAN, 206

Gating network, 140

Gene, 12

Glitches, 143

Go-to statement, 215

Grammar, laws of, 18

Graphics, 228

Gravitation, theory of, 45-46

Greek mathematicians, 33

Handfuls, counting by, 24-25

Hardware, 187

Hertz (one cycle per second), 142

Hexadecimal numerals, 157

Higher-level programming languages,

205

Hindus, 37-38

Hollerith, Herman, 60, 64

IBM, 64

IBM Personal Computer, 96
If-then statement, 215

Incas, 22

Increments, 146

Inductive logic, 99
Industrial Revolution, 49
Information

ages of, 1-86

alphanumeric, 130

computers and, 6

defined, 7-8

excess, 3-5, 86

external storage of, 20

forms of, 8-9

power of, 12

stored, 10

Information flow, 93-94
Information processing, n

understanding, 90
Information theory, 7

Input, 48, 92, 95
card-reading device, 54
disallowed, 137

flip-flop, 137

Input box, 198

Input-output (I/O) tables, no, 112-113

Input statement, 214

Input wire, 106

Instruction register, 173

Instruction set. Motorola 6800, 182

Instructions, 48

branch or jump, 183

8-bit, 156

encoding, 79
fetching, 178

machine, 176

microinstructions, 178

to mill, 53
Integers, 127

Integrated circuits, 84

Integration, large-scale and very

large-scale, 84

Intelligence, artificial, 230-231

Internal memory, 155

Interpreters, 205

Inverters, 108

I/O (input-output) tables, no, 112—113

Jacquard, Joseph Marie, 50

Japanese calculation of pi, 29

Jump, conditional, see Conditional jumps

Jump instructions, 183

K (kilo), 163

Language

assembly, see Assembly language

entries

BASIC, see BASIC language

expressive, 17

higher-level programming, 205

machine, 177

Large-scale integration (LSI), 84

Latches, 138

gated, 140

Leibniz, Gottfried Wilhelm, 47
Let statement, 211

Life form, 13

competing, 240

Line numbers, 209



Loaders, 223

Logic, 99
combinational, 142

laws of, 18

sequential, 142

simple, 150

symbolic, 101

Logic gates, multiple-input, hi

Logic unit, arithmetic (ALU), 130-132

Logical operations, 98

Logical operators, 103-104

Logical spaghetti, 87-184

Loom, Jacquard, 50
Looping, value of, 57
Lovelace, Ada, 56-58

Machine instruction, 176

Machine language, 177

Magnetic disks, 166

Magnetic tape, 165

Mainframes, 85

Mark I, 72
Mass storage, 165

uses of, 168

Master-slave flip-flop, 144

Mauchly, John, 74
Mechanical calculators, 59
Megaflops, 85

Memory, 94, 95
bubble, 166

core, 158

electromechanical, 154

electronic, 154

internal, 155

random access (RAM), 159

read-only, see Read-only memory
Memory unit, 54
Merge program, 81

Messages, form of, 16

Messenger RNA, 12

“Method of the Celestial Element, The,”

29

Microcomputer, 85

Microinstructions, 178

Microprogram, 181

Military software, 235

Mill of the Analytical Engine, 53-55
Minicomputer, 85

Mnemonic abbreviations, 175

Modem, 96
Motorola 6800 instruction set, 182

“Mouse,” electric, 7
Multiple-input logic gates, hi

Multiplication, binary, 122

Music, 9

NAND-gate, 134

Napier, John, 47
“Napier’s bones,” 47
Newton, Isaac, 45
Nibbles, 124

NOR-gate, 138

NOT logical operator, 104

Nucleotide pairs, 12

Number system

Chinese, 27-29

Egyptian, 26

Numbers, 18

binary, see Binary numbers
hexadecimal, 157

Numerical variables, 210-211

Object code, 205

Op-code, 176

Operand, 175

Operating system, 223

Operations, logical, 98

Operator, 175

logical, 103-104

Optic nerve, 8

Optical disks, 166

OR-gate, 108

multiple-input, m
OR logical operator, 103

Order, alphabetical, 31

Output, 54, 92, 95
Output box, 198

Output wire, 106

Paper, 37
arithmetic on, 39

Paper tape, 165

Papermaking, 43
Parallel registers, 141

Pascal, 206

Pascal, Blaise, 47
Personal Computer, IBM, 96
Pi, Japanese calculation of, 29
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Pictograms, 30-31

Pictures, 8

Pixels, 228

Plaintext, 233

Powers of two, 118

Print statement, 212

Printer, 96
Procedure box, 198

Processing unit, 92, 95, 97
Program counter, 173

Programmable ROMs (PROMS), 161

Programmer, first, 57
Programming languages, higher-level,

205

Programs, see also Software

microprogram, 181

for multiple plug-ins, 217

for roommate receipts, 216

self-modification by, 80

sort and merge, 81

stored, 78-80, 82

Prompts, 208

PROMS (programmable ROMs), 161

Punched cards, 49-50, 165

functions of, 55

input device for, 54
responses on, 61

Punctuation, 209

Pushbutton switches, 67

Random access memory (RAM), 158-160

Read-data statement, 210

Read-only memory (ROM), 158-159, 161

programmable (PROMS), 161

uses of, 162

Recombinant DNA technology, 86

Recorded signals, 10

Registers, 139

parallel, 141

shift, 144

Relay

telephone, 69

Relay, automatic, 68

Remarks, 209

Renaissance, 44
Return key, 208

Rings on floppy disks, 167

Ripple counter, asynchronous, 148

RNA, messenger, 12

Robots, 234

ROM, see Read-Only memory
Romans, 34-35
Rotary switches, 67

Run statement, 208

Schickard, Wilhelm, 47
Scientific problems, 226-227

Secret codes, 232-233

Sectors on floppy disks, 167

Self-modification, program, 80

Self-reproducing machines, 193

Semicolons, 213

Semiconductors, 83

Senses, 15

Sensory impressions, 15

Sequential logic, 142

Shannon, Claude, 7
Shift register, 145

Signals, 8-9

recorded, 10

Simulations, 226-227

Software, 185-236

applications, 222

defined, 187

growth of, 236

military, 235

range of, 236

survey of, 221-236

systems, 222

Sort and merge program, 81

Source code, 205

Spaghetti, logical, 87-184

Statements, 209

Storage

external, of information, 20

mass, see Mass storage

Store, memory, 54

Stored information, 10

Stored programs, 78-80, 82

Subroutines, 57
Subtraction, binary, 122

Sumerians, 21-22

Supercomputers, 85

Superminicomputers, 86

Swan-pan, Chinese arithmetic table, 29

Switchboard, 68

Switches, 66-68

automatic, 106-109



Switches (cont’d

)

electromechanical, 71

patterns of, 70
Symbol-manipulation, abstract, 42

Symbolic logic, 100

Synchronous counters, 148

Systems, 222

expert, 231

operating, 223

Systems software, 222

Tabulators, census, 60

Tally bone, 20, 23

Tape, paper and magnetic, 165

Tartaglia, Niccolo, 45
Telephone company, 229

Telephone relay, 69

Telephones, 68

Ten, 116-117

Tens, counting by, 23

Three-body problem, 46

Timing, 142

Toggle switches, 67
Toggling, 147

Transfer of control, 183

Transistors, 83-84

Transition rules, 191

Truth-values, 102

Tube, vacuum, 69

Turing, Alan, 190, 230

Turing machines, 191-192

Two, powers of, 118

“Two’s complement” method, 122

Type-setter, automated, 54

Unconditional branching statement, 215

Universal Turing machine, 192

Vacuum tube, 69

Variables, 210

numerical, 210-211

Very large-scale integration (VLSI), 84

von Neumann, John, 77, 193

Wiener, Norbert, 241

Word processing, 225

Words, 8

World War II, 72
Writing, 21-22

Chinese, 22

Written zero, 37-38

Zero, 27-28

written, 37-38

Zuse, Konrad, 71


