
Man-Machine
Communication

CHARLES T. MEADOW

Center for Computer Sciences and Technology

National Bureau of Standards

' b

Wi ley-In terscience

Technische Univeraitat Darmstadt
FACHBERElCH INFORMATIK

B 1 B L I O T H E K

Inverrtar-Nt.:

Sachgebtete:

Standort

A DIVISION OF JOHN WILEY & SONS

NEW YORK • LONDON • SYDNEY • TORONTO



Contents

PART I ELEMENTS OF INTERACTIVE SYSTEMS

1 Introduction 3

1.1 The Nature of Man-Machine Communication 3

1.2 The History of Man-Machine Communication 7

1.3 How Interactive Systems Are Used 11

1.4 The Elements of Man-Machine Communication 14

1.5 The Future, of Interactive Systems ' 14

2 Interactive Communications Devices 17

2.1 Introduction 17

2.2 Keyboard Terminals 18

2.3 Communications Interfaces 25

2.4 Remote Sensing Devices 27

2.5 Cathode Ray Tubes 29

2.6 Graphic Input Devices 31

2.7 Audio Output Devices 34

2.8 Video Output Devices 36

xiii



Contents
Programming

3.1

3.2

3.3

3.4

3.5
3.6

3.7

3.8

Introduction to Programming

Organization of a Computer

Programming Commands and Languages

An Example

Data Representation

Subroutines

Conversational Programming

Summary

XIV

41

41

43

50

60

64

69

69

76

4 Time-Sharing 78

4.1 Introduction 78

4.2 Basic Elements of a Time-Sharing System 82

4.3 Time-Sharing Systems 90

4.4 An Example 99

5 Natural Language Communication 112

5.1 Introduction 112

5.2 Some Approaches to Natural Language Analysis 114

5.3 An Example 128

5.4 Conclusion 141

PART II BASIC INTERACTIVE SYSTEMS

6 Information Retrieval 145

6.1 Introduction 145

6.2 Elements of an Information Retrieval System 147

6.3 Interactive Retrieval 171

6.4 An Example 174

7 Information Acquisition 182

7.2 Modes of Acquisition 182

7.1 Introduction 186



Contents xv

7.3 Programming for Conversational Data Entry 194

7.4 An Example 196

8 Instruction 218

8.1 Introduction 218

8.2 The Basic Concepts of Programmed Instruction 219

8.3 Programmed Instruction and the Computer 223

8.4 Effectiveness and Problems of CAI - 227

8.5 Mechanics 228

8.6 An Example 235

9 Editing Text 244

9.1 Introduction 244

9.2 Creating and Editing the Text 245

9.3 Composing and Formatting a Page 252

9.4 An Example 263

PART III ADVANCED APPLICATIONS OF INTERACTIVE
SYSTEMS

10 Interactive Programming 281

10.1 Introduction 281

10.2 Requirements and Environment for On-Line
Programming 285

10.3 An Example 293

11. Design 325

11.1 Introduction . 325

11.2 Basic Elements of Graphic Design 327

11.3 An Example 345

11.4 Applications 353



xvi Contents
12 Management Information Systems 366

12.1 Introduction 366

12.2 The Needs of Management Users 367

12.3 Components of a Management Information System 369

12.4 The Difficulties with Management Information
Systems 372

12.5 An Example 375

13 Problems and Perspectives for Interactive Systems ' 395

13.1 Introduction 395

13.2 Problems to Date 396

13.3 The Future of Interactive Systems 403

Author Index 415

Subject Index 419


