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A

ACK/NAK protocols, 187

Acknowledgement of a Command, 64,66,192

Address bus, 24, 25

Address bus / data bus differences, 29

Address bus decoding logic, 25

Addressing, 25-28

Alpha-numeric characters, 14-17

American National Standards Institute (ANSI), 257, 258
American Standard Code for Information Interchange (ASCII), 14-17
Ampere's Law, 74

Amplitude Modulation (AM), 130

Annual production volumes against part variety, 52
Application Layer, 226, 228, 230

ASCII, 14-17

Asynchronous Balanced Mode (ABM), 236
Asynchronous communications, 107-110

Automated Guided Vehicles (AGVs), 52, 55

B

Bandwidth, 128

Base 16 (hexadecimal) number system, 9, 11
Base 2 (Binary) number system, 4, 6, 9, 10
Base 8 (Octal) number system, 8, 9, 10
Baseband, 128, 129

Basic Mode (BSC) protocol, 233-235

Baud Rate, 172

Bi-polar encoding technique, 104

Binary addition, subtraction, multiplication and division, 13
Binary Coded Decimal (BCD) system, 11, 12
Binary digit (Bit), 6

Binary number system, 9

Binary Synchronous Control, 233-235
Binary to hexadecimal conversion, 11
Binary to octal conversion, 10

Bisync Protocol (BSC), 233-235

Bit Error Rate (BER), 118

Bit-Oriented, 100

Block, 116

Block-Check-Sum (BCS), 116
Block-Check-Sum calculation, 117, 189, 191
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Boeing, 270
Boole, George, 18
Boolean Algebra, 18-22
Expression Simplification, 21
Laws and Postulates, 22
Break-out box, 162-163
Bridges, 264-265
British Standards Institute (BSI), 257, 258
Broadband, 129
Bulk program storage facilities, 49
Bus Network, 212-213, 216, 218, 220

C

Cable concentrations, 218

Cable maintenance, 218

CAN Bus, 295-296

Carrier Detect CD line, 152-153, 157, 158

Carrier frequency, 128, 131

Carrier Sense Multiple Access with Collision Detection (CSMA/CD), 222-223
Central Processing Unit (CPU), 2, 62

Centronics Parallel Interface, 82-86

Channels (forward and reverse), 133

Character-oriented, 138

Character-Oriented systems, 100

CHIP ENABLE, 26-28

Circuit Switched Data Networks (CSDNs), 238-239
Circular buffer, 185-186

Clear to Send CTS, 145, 147, 149, 152

Clock encoding and extraction, 104-106

Closed architecture controllers, 251

Co-axial cable 133

Command packet, 190-193

Commité Consultatif Internationale de Telegraphie et Telephonie (CCITT), 144, 257, 258
Common Signal Ground COM (RS-232), 147
Communications protocol, 62-67

Computer Aided Design system, 49

Computer Integrated Manufacture (CIM), 242

Computer Numerical Control (CNC) machine tools, 43-48
Conducting cage or "shield", 77

Conducting communications link, 68-77

Constant System Monitor (CSM), 55

Contention (Network), 212
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Continuous (analogue), 4

Conversion from Human form to computer form, 6-7
Conversion of base 10 numbers to different bases, 8-13
Convolution, 112

Cost effectiveness of dedicated production systems, 54
Cross-talk, 74-77

CSMA/CD, 222-223

Current loop (20mA), 177

Cyclic Redundancy Checks (CRCs), 119

D

Data bus, 2

Data Communications Equipment (DCE), 136
Data corruption, 50

Data frame, 108

Data Link Layer, 226, 229

Data Network, 212

Data packet, 158

Data packet assembly and disassembly, 228
Data Set Ready DSR, 145, 147

Data Signal Rate Selector DSR, 147

Data Terminal Equipment (DTE), 136,144
Data Terminal Ready DTR, 145, 147
DB25, 146

DB9, 146

Dedicated in-line transfer machine, 53
Dedicated manufacturing systems, 54
Demodulators, 133

Desktop publishing, 281

Device latency, 254

Differential communications system, 173
Differential encoding, 106

Digital circuits, 4

Digital Equipment Corporation, 266

DIN plugs, 146

Direct Numerical Control (DNC), 45
Dissection of Messages, 65

Double Side-Band Modulation (DSB), 128
Dumb terminals, 206-207
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E

EBCDIC, 14

Echoing, 111-112

Electro-Magnetic Interference (EMI), 50,76
Electro-mechanical transmission, 108

Electronics Industries Association (EIA), 258
Enhanced Performance Architecture (EPA) MAP, 275
Error burst, 118

Error detection techniques, 111-120

Establishment of Link (Communication Phase), 64
Ethernet system, 266-268

European Computer Manufacturers Association (ECMA), 258
Even parity, 114,115,116

Expansion I/O modules (PLCs), 41

Extended Binary Coded Decimal Interchange Code, 14

F

Faraday's Law, 76

File dump, 51, 208

File server networks, 281-284

Filtering in the frequency domain, 125, 126
First-In First-Out (FIFO) Buffers, 185
Flexibility in production systems, 55

Flexible Manufacturing System (FMS), 55-58
Flexible parts transport techniques, 55
Flexible Transfer Line (FTL), 55

FMS control, 56, 57, 58

Fourier Transform, 121, 122

Frame, 108

Frame assembly and disassembly, 227-228
Frame Check Sequences (FCSs), 119
Frequency domain representation of signals, 122-129
Frequency spectrum, 122-129
Frequency-Shift Keying (FSK), 130, 131
Full-duplex link, 100

Fully programmable machining modules, 55
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G

G-Code, 44

Gates (Boolean logic), 20

Gateways, 263

Gender (DCE or DTE), 144, 154

General Motors, 245, 269

General Purpose Instrumentation Bus (GPIB), 87
Generator polynomial, 119

GM MAP Task Force, 269

H

Half-duplex link, 100

Hand-shaking lines on communications links, 88
Hard-wire inter-locking, 47, 54

Hard-wired relay-ladder-logic control, 93
Hardware hand-shaking, 81; Hand-shaking in RS-232 links, 151-153
Hewlett Packard Instrumentation Bus (HPIB), 87
High Level Data Link Control (HDLC), 235
High-current cables, 76

Host computer, 41, 45

Human to computer interface, 11

HYPOLINK, 189

I

IEEE 802 committee, 258

IEEE 802.1, 258, 260

IEEE 802.2, 259, 260

IEEE 802.3, 259, 260

IEEE 802.4, 259, 260

IEEE 802.5, 259, 260

IEEE 802.6, 260

IEEE-488 "Instrumentation Bus", 87

Infinitely long parallel conductors (cross-talk), 74
Institute of Electrical and Electronic Engineers (IEEE), 258
Instruction set (CPU), 23

Integrated PLC Control, 49

Integrated Services Digital Network (ISDN), 241, 257
Intel, 266
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Interfacing (to networks), 248, 249

Internal parallel data transfer, 87

International Standards Organisation (ISO), 226, 257
Interrupt programming, 32

Interrupts, 32, 33

Inverse Fourier Transform, 122

Issue of a Command and Command Qualifier, 64

J

Jam sequence (CSMA/CD), 223

K

Kaminsky, Mike, 245
Kermit" protocol, 206
Kirchoff's voltage law, 96, 121

L

LAN in a multi-vendor FMS environment, 58
Large Scale Integrated (LSI) circuits, 18
Light Emitting Diodes, 134

Line-Analyser, 163

Line-drivers, 95-96

Line-receivers, 95-96

Link control characters (DLE,STX,ETX), 188
Link Response Time, 253

Local Area Network (LAN), 212

Logical Link Control (LLC), 259

Logical ring, 223

Logical Units (LUs), 279

LON Bus, LON Works, 295 - 300
Lumped-parameter approximation, 69
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M

Machining modules, 53

Magnetic flux-density, 75

Manchester Encoding, 105

MAP, 245, 269-278

Mapping (Memory), 26-28

MARK condition, 108

Mark parity, 139

Media Access Control, 259-260

Medium Scale Integrated (MSI) circuits, 18
Memory chip, 24-28

Metropolitan Area Networks, 260
Microprocessor chip, 2-4

Microsoft Corporation (Windows, Windows NT), 284
Millimetre wave, 168

MMS, 271, 272

MNEMONIC, 23

Modems, 133, 144

Modulation, 121-133

Mother-board, 2

Motorola Corporation (LON Works), 295 - 300
Multi-user, multi-tasking operating systems, 207
Multiplexer (Serial Port), 213

N

NAK, 188

National Bureau of Standards (NBS), 258
Network Addressable Units or NAUs, 279
Network Layer, 229

Network topologies, 216

Non Return to Zero (NRZ) encoding, 105
Non Return to Zero Inverted (NRZI), 106
Null Modem, 156-157
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0

Octal number system, 8

Odd parity, 139

Open Systems Interconnection (OSI), 226-231
Optic fibre cables, 134, 135, 167

Original Equipment Manufacturer (OEM), 41
OSI Gateways, 263

OSI Networking, 260

P

PABX (Serial Port), 217
Packet, 116
Packet Switched Data Networks (PSDNs), 238, 241
Paper (mylar) tape, 49
Parallel data transfer, 87, 95-97
Speed advantages, 97
Parallel Exchange Network Units, 85
Parallel Network, 88
Parallel to serial conversion, 98
Parity checking, 114
PASCAL, 194
PC based ASCII word-processor, 49
Performance of a protocol, 183
Performance of Local Area Networks, 252-256
Permeance, 75
Phase Encoding (PE), 105
Phase-Shift Keying (PSK), 130-131
Physical Layer, 226, 229
Plug-in Compatibility, 37-38
Point to point serial links, 94
Post Telephone and Telecommunications (PTT) modem, 144
Presentation Layer, 230
Profile (Network), 276
Program execution in a microprocessor, 23-31
Programmable Logic Controllers (PLCs), 40
Protective Ground GND, 147
Public Data Network or PDN, 238
Public Switched Telephone Networks (PSTN), 238, 257
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R

RAM chips, 26
Random Access Memory (RAM), 4
Read Only Memory (ROM), 4
Receive Data RXD, 145, 147
Request to Send RTS, 145, 147
Resource sharing, 281
Return-to-Zero waveform (RZ), 104
Ribbon cable, 162
Ring Indicator RI, 145, 147
Ring Network, 216, 218
Robot control systems, 45
Robots (Gantry), 55
Rotary transfer machines, 54
Routers, 264
RS-232C

Specification, 144-161
RS-422, 173
RS-423, 175
RS-449, 175

S

Selection of a networking topology, 220
Servo-drive controller, 43, 44

Session Layer, 226, 230
Shift-Registers, 98

Signal modulation, 121-133

Signal Quality Detector SQD, 147
Simplex Communication, 100

Skin effect, 73

Small Scale Integrated (SSI) circuits, 18
Software protocols, 80

SPACE condition, 108

Space parity, 139

Spreadsheets, 281

Star Network, 216, 217

Star node, 217

Start and stop bit/s, 108

Strobe signal, 84

SYN, 233
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Synchronism, 102

Synchronous and asynchronous (induction) motor, 44
Synchronous Data Link Control (SDLC), 235
Synchronous serial transmission, 102-106
Synchronous/Asynchronous links - differences, 110
Systems Network Architecture (IBM) SNA, 279-280

T

Telegram, 116

Terminal Emulation, 206
Termination of Transmission, 65
Time domain representation, 123
Token passing scheme, 223

TOP, 269, 270, 271, 272

Total bandwidth of cables, 129
Transistor Logic (TTL) voltage levels, 83
Transmit Data TXD, 145, 147
Transparent mode, 233

Transport Layer, 226, 230
Travelling waves, 73

Truth tables, 20

TTL (Transmission Limitations), 95
TTL digital circuits, 108
Twisted-Pair Cable, 77, 165

U

UART control circuits, 169

Unbalanced Normal Response Mode (NRM), 236

Universal Asynchronous Receiver Transmitter (UART), 32, 138-141
Universal Synchronous Receiver Transmitter (USRT), 138-141

V

V.24 standard, 144
Very Large Scale Integrated (VLSI) circuits, 18, 276
Virtual Manufacturing Devices or VMDs, 272
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w

Ward Christensen Signalling, 208
Windows, Windows NT, 284
Word-processing, 208

X

X.25, 240, 241

X.400 Message Handling Specification (MHS), 273
Xerox, 266

XMODEM, 208

XON/XOFF protocol, 184



