2967FM gxd 11/16/01 11:16 AM Page vi $

CONTENTS AT A GLANCE

Part 1
Chapter 1

Chapter 2

Chapter 3

Part 11
Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Part III
Chapter 11

Introduction

Getting Started

Starting Up AutoCAD 2000
Adapted from AutoCAD 2000 Visual Jumpstart

Understanding How Commands Work
Adapted from AutoCAD 2000 Visual Jumpstart

Creating Your First Drawing
Adapted from Mastering AutoCAD 2002

Basic Drafting

Basic Commands to Get Started
Adapted from AutoCAD 2002 No Experience Required

Gaining Drawing Strategies
Adapted from AutoCAD 2002 No Experience Required

Putting Text into a Drawing
Adapted from AutoCAD 2000 Visual Jumpstart

Creating Hatch Patterns
Adapted from Mastering AutoCAD 2002

Using Dimensions
Adapted from Mastering AutoCAD 2002

Grouping Objects into Blocks
Adapted from AutoCAD 2002 No Experience Required

Storing and Linking Data with Graphics
Adapted from Mastering AutoCAD 2002

3D Modeling

Using Advanced 3D Features

Adapted from Mastering AutoCAD 2000 Premium Edition

e

XXIil

25

37

89
91

113

159

173

193

251

303

357
359



2967FM gxd 11/16/01 11:16 AM Page vii $

Contents at a Glance

vii

Chapter 12

Chapter 13

Part 1V
Chapter 14

Chapter 15

Chapter 16

Chapter 17

Chapter 18

Chapter 19

Chapter 20

Chapter 21

Chapter 22

Appendix A

Mastering 3D Solids
Adapted from Mastering AutoCAD 2000 Premium Edition

Using AutoCAD with VIZ
Adapted from Mastering 3D Studio VIZ 3

Customization and Programming

Introduction to Customization
Adapted from Mastering AutoCAD 2000 Premium Edition

Integrating AutoCAD into Your Projects
and Organization
Adapted from Mastering AutoCAD 2000 Premium Edition

Developing a Simple VBA Application
Adapted from Mastering AutoCAD VBA

Creating VBA Macros
Adapted from Mastering AutoCAD VBA

Quick Tour of the IDE
Adapted from Mastering AutoCAD VBA

VBA Programming Concepts
Adapted from Mastering AutoCAD VBA

Understanding the AutoCAD Database
Adapted from Mastering AutoCAD 2000 Objects

Accessing the Drawing Database
Adapted from Mastering AutoCAD 2000 Objects

Data Types in a Drawing Database
Adapted from Mastering AutoCAD 2000 Objects

3D Rendering in AutoCAD
Adapted from Mastering AutoCAD 2000 Premium Edition

Index

429

497

557
559

611

657

683

707

731

785

801

843

867

923



2967FM gxd 11/16/01 11:17 AM Page viii $

CONTENTS

Introduction proiil
Part I » Getting Started 1
Chapter 1 o Starting Up AutoCAD 2000 3

Using the Startup Dialog Box 4

Opening an Existing Drawing 4
Starting a New Drawing from Scratch 6
Using a Template to Start a New Drawing 7
Using a Wizard to Start a New Drawing 9

How the Screen Is Organized—a Quick Tour and Setup Guide 1

Locating the Title Bar and Pull-Down Menus 12
Bringing Up Toolbars and Docking Them 13
The Drawing Area—Setting the Background Color 15
Scrollbars—How to Turn Them Off 17
The Command Window—Setting the Number of Lines of Text 17
The Status Bar—Setting the Buttons to On or Off 18
The UCS Icon—Turning It Off 19
The Crosshair—Setting Its Size 20
Saving Drawing Files 21
Saving a New Drawing File 21
Saving an Existing Drawing File 22
Giving an Existing Drawing File a New Name 22

What's Next? 23
Chapter 2 o Understanding How Commands Work 25

Starting Commands 26

Using Toolbar Icon Buttons to Start Commands 26
Starting a Command from a Toolbar Flyout 28
Using Pull-Down Menus to Start Commands 29
Using the Keyboard to Start Commands 30
Executing Commands 31
Working with the Command Prompt 31
How the Cursor Changes in the Course of a Command 32

e



2967FM gxd 11/16/01 11:17 AM Page ix $

Contents ix

Ending Commands 33
Using the Enter Key to End a Command 34
Right-Clicking to End a Command 34

What's Next? 35

Chapter 3 o Creating Your First Drawing 37

Getting to Know the Draw Toolbar 38
Starting Your First Drawing 42

Specifying Distances with Coordinates 48
Specifying Polar Coordinates 48
Specifying Relative Cartesian Coordinates 50

Interpreting the Cursor Modes and Understanding Prompts 53
Choosing Command Options 55

Selecting Objects 59
Selecting Objects in AutoCAD 60
Selecting Objects before the Command: Noun/Verb 68
Restrictions on Noun/Verb Object Selection 72

Editing with Grips 72
Stretching Lines Using Grips 73
Moving and Rotating with Grips 75

Getting Help 78
Using the Search Tab 80
Using Context-Sensitive Help 82
Additional Sources for Help 82

Displaying Data in a Text Window 83

Displaying the Properties of an Object 84

If You Want to Experiment... 86

What's Next? 87

Part I I» Basic Drafting 89
Chapter 4 o Basic Commands to Get Started 91

The Line Command 92

Drawing a Box 95
Using Relative Cartesian Coordinates 95
Using Relative Polar Coordinates 97
The Offset Command 97
The Fillet Command 100

e



2967FM gxd 11/16/01 11:17 AM Page x $

X Contents

Completing the Box 102
Offsetting Lines to Mark an Opening 102
Extending Lines 104
Trimming Lines 105

If You Would Like More Practice... 109

What's Next? 110

Chapter 5 o Gaining Drawing Strategies 113

Laying Out the Walls 114
The Exterior Wall Lines 115
The Interior Walls 118
Cutting Openings in the Walls 126

Creating Doors 133
Drawing Swinging Doors 133
Copying Objects 141
Mirroring Objects 143
Finishing the Swinging Doors 145
Drawing a Sliding Glass Door 147

If You Would Like More Practice... 155
An Alternate Sliding Glass Door 155
An Addition to the Cabin 156

What's Next? 157

Chapter 6 o Putting Text into a Drawing 159

Setting Up a Text Style 160
Creating a New Text Style 160
Making an Existing Text Style Current 162

Using Single-Line Text 162
Putting Single-Line Text into a Drawing 162
Using a New Justification Point 164
Changing the Wording of Single-Line Text 165
Changing Any Aspect of Single-Line Text 166

Using Multiline Text 168

What's Next? 171

Chapter 7 © Creating Hatch Patterns 173

Using Hatch Patterns in Your Drawings 174

Placing a Hatch in a Specific Area 174

e



2967FM gxd 11/16/01 11:17 AM Page xi $

Contents xi

Positioning Hatch Patterns Accurately 176
Changing the Hatch Area 179
Modifying a Hatch Pattern 181
Understanding the Boundary Hatch Options 183
Using the Advanced Hatch Options 184
Tips for Using the Boundary Hatch 187
Space Planning and Hatch Patterns 188
What's Next? 191
Chapter 8 o Using Dimensions 193
Understanding the Components of a Dimension 194
Creating a Dimension Style 195
Setting Up the Primary Unit Style 197
Setting the Height for Dimension Text 199
Setting the Location and Orientation of Dimension Text 200
Choosing an Arrow Style and Setting the Dimension Scale 201
Setting Up Alternate Units 204
Setting the Current Dimension Style 206
Modifying a Dimension Style 206
Drawing Linear Dimensions 208
Finding the Dimension Toolbar 208
Placing Horizontal and Vertical Dimensions 209
Continuing a Dimension 210
Drawing Dimensions from a Common Base Extension Line 211
Editing Dimensions 213
Appending Data to Dimension Text 213
Locating the Definition Points 216
Making Minor Adjustments to Dimensions Using Grips 216
Changing Style Settings of Individual Dimensions 218
Editing Dimensions and Other Objects Together 224
Using True Associative Dimensions 227
Adding a String of Dimensions with a Single Operation 231
Removing the Alternate Dimensions 232
Using Osnap While Dimensioning 233
Dimensioning Nonorthogonal Objects 234
Dimensioning Nonorthogonal Linear Distances 236
Dimensioning Radii, Diameters, and Arcs 237
Adding a Note with an Arrow 240
Exploring the Leader Options 241

e



2967FM gxd 11/16/01 11:17 AM Page xii $

Xii Contents

Skewing Dimension Lines
Applying Ordinate Dimensions
Adding Tolerance Notation
What's Next?

Chapter 9 o Grouping Objects into Blocks

Making a Block for a Door
Inserting the Door Block
Finding Blocks in a Drawing
Using Grips to Detect a Block
Using the List Command to Detect a Block
Using the Properties Dialog Box to Detect a Block
Creating a Window Block
Inserting the Window Block
Rotating a Block during Insertion
Using Guidelines When Inserting a Block
Using Tracking to Insert a Block
Using Blips with Point Filters to Insert Blocks
Finishing the Windows
Revising a Block
Sharing Information Between Drawings
Dragging and Dropping Between Two Open Drawings
Using AutoCAD’s Design Center
Other Ways to Share Information Between Drawings
If You Want More Practice...
What's Next?

Chapter 10 o Storing and Linking Data with Graphics

Creating Attributes
Adding Attributes to Blocks
Adding Attribute Specifications
Inserting Blocks Containing Attributes

Editing Attributes
Editing Attribute Values One at a Time
Editing Attribute Text Formats and Properties
Making Global Changes to Attribute Values
Making Invisible Attributes Visible
Making Global Format and Property Changes to Attributes
Redefining Blocks Containing Attributes

e

244
245
247
249

251

252
256
264
264
264
266
267
271
271
274
276
277
280
283
286
286
289
296
299
300

303

304
305
308
312
316
316
318
319
322
323
326



2967FM gxd 11/16/01 11:17 AM Page xiii $

Contents xiii

Extracting and Exporting Attribute Information 327
Using Extracted Attribute Data with Other Programs 333
Accessing External Databases 333
Setting Up Your System for Database Access 335
Opening a Database from AutoCAD 340
Finding a Record in the Database 341
Adding a Row to a Database Table 344
Linking Objects to a Database 345
Creating a Link 345
Locating Database Records through Drawing Objects 349
Finding and Selecting Graphics through the Database 350
Adding Labels with Links 351
Adding Linked Labels 353
Hiding Labels 354
Editing Links 354
Where to Go from Here 356
What's Next? 356
Part III » 3D Modeling 357
Chapter 11 o Using Advanced 3D Features 359
Mastering the User Coordinate System 360
Defining a UCS 361
Saving a UCS 365
Working in a UCS 366
Using Viewports to Aid in 3D Drawing 371
Controlling the UCS 377
Creating Complex 3D Surfaces 385
Laying Out a 3D Form 385
Using a 3D Polyline 388
Creating a Curved 3D Surface 389
Adjusting the Settings That Control Meshes 397
Other Surface-Drawing Tools 398
Using Two Objects to Define a Surface 398
Extruding an Object along a Straight Line 401
Extruding a Circular Surface 403
Editing a Mesh 405
Other Mesh-Editing Options 407

e



2967FM gxd 11/16/01 11:17 AM Page XxiVv $

Xiv Contents

Moving Objects in 3D Space 408
Aligning Objects in 3D Space 408
Rotating an Object in 3D Space 410

Viewing Your Model in Perspective 411
Turning on a Perspective View 416
Using Some Visual Aids 417
Adjusting the Camera 418
Using Clipping Planes to Hide Parts of Your View 423
Getting a Simple Animation of Your View 427

What's Next? 427

Chapter 12 o Mastering 3D Solids 429

Understanding Solid Modeling 430

Creating Solid Forms 433
Displaying the Solids Toolbar 434
Creating Primitives 434
Turning a 2D Polyline into a 3D Solid 436
Joining Primitives 440

Creating Complex Primitives 445
Tapering an Extrusion 445
Extruding on a Curved Path 447
Revolving a Polyline 450

Editing Solids 454
Splitting a Solid into Two Pieces 454
Rounding Corners with the Fillet Tool 456
Chamfering Corners with the Chamfer Tool 458
Using the Solids Editing Tools 459

Enhancing the 2D Drawing Process 475
Drawing Standard Top, Front, and Right-Side Views 475
Creating an Isometric View 481
Creating Hidden-Line Views 482
Adding Dimensions and Notes in Paper Space 485
Drawing a Cross-Section 487
Using 3D Solid Operations on 2D Drawings 488

Finding the Properties of a Solid 491
Finding a Model’s Mass Properties 491

Taking Advantage of Stereolithography 492

If You Want to Experiment... 493

What's Next? 495

e



2967FM gxd 11/16/01 11:17 AM Page xv $

Contents  xv

Chapter 13 o Using AutoCAD with VIZ 497
Creating Topography with Splines 498
Updating Changes from an AutoCAD File 502
Exploring Terrain Options 504
Setting up an AutoCAD Plan for VIZ 508
Importing AutoCAD Plans into VIZ 514
Creating a Floor with Openings 522
Exploring the File Link Manager 528
Editing Linked AutoCAD Files 530
Understanding the File Link Manager Options 532
Understanding File Link Settings 534
Adding Stairs 540
Tracing over Imported Lines 540
Adjusting Stair Parameters 542
Creating a Circular Stair 543
Finishing the Stair 545
Adding the Stair Walls 547
Importing a Truss 552
What's Next? 556

Part IV » Customization and Programming 557

Chapter 14 o Introduction to Customization

Enhancements Straight from the Source
Opening the Express Toolbars
Tools for Managing Layers
Tools for Editing Text
Express Block Tools
Express Standard Tools
Tools in the Express Pull-Down Menu
Utilities Available from Other Sources
Putting AutoLISP to Work
Creating Keyboard Macros with AutoLISP
Using Third-Party Software
Custom-Tailoring AutoCAD
Third-Party Product Information on the World Wide Web
Autodesk’s Own Offerings

e

559

560
561
562
566
575
575
588
601
601
602
605
606
607
607



2967FM gxd 11/16/01 11:17 AM Page xvi $

xvi Contents

Getting the Latest Information from Online Services 607
If You Want to Experiment... 608
What's Next? 609
Chapter 15 o Integrating AutoCAD into Your Projects

and Organization 611
Customizing Toolbars 612
Taking a Closer Look at the Toolbars Dialog Box 612
Creating Your Own Toolbar 614
Customizing Toolbar Tools 618
Creating a Custom Button 618
Creating a Custom Icon 620
Setting the Properties of Flyouts 622
Editing Existing Buttons 624
Adding Your Own Pull-Down Menu 625
Creating Your First Pull-Down Menu 626
Loading a Menu 626
How the Pull-Down Menu Works 629
Understanding the Diesel Macro Language 636
Using Diesel in a Menu 638
Using Diesel as a Menu Option Label 639
Creating Custom Linetypes 642
Viewing Available Linetypes 642
Creating a New Linetype 644
Creating Complex Linetypes 647
Creating Hatch Patterns 649
If You Want to Experiment... 653
What's Next? 655
Chapter 16 o Developing a Simple VBA Application 657
Advantages of Using VBA with AutoCAD 658
The AutoCAD VBA Environment 659
Creating UserForm Modules 661
Puttering Around in the Toolbox 662
Developing Your First Application 668
Creating the GUI 668
Setting Captions in the Properties Window 671

e



2967FM gxd 11/16/01 11:17 AM Page Xxvi i $

Contents  xvii

The VBA Code Window 673
Running Your Application 678
Saving Your Application 679
Returning to AutoCAD 680
What's Next? 681
Chapter 17 o Creating VBA Macros 683
What Is a Macro? 684
ThisDrawing Object 684
Standard Modules 685
Creating a Macro to Add Text to a Drawing 687
Using the IDE's Editing Features to Enter Code 687
Saving a Macro 694
Running a Macro 696
Using VBA’s Date and Time Functions 698
Updating Your DrawText Macro 698
Loading VBA Project Files 699
Loading a Project Manually 700
Loading a Project Each Time a Drawing Object Is Opened 701
Loading a Project When AutoCAD Starts Up 701
Canceling the Loading of a Project at Startup 703
Starting an Application from a Macro 703
What's Next? 705
Chapter 18 o Quick Tour of the IDE 707
VBA IDE Components 708
Exploring the Menu Bar 709
Setting Your IDE Options 710
The IDE’s Toolbars 715
Printing UserForms 721
Overview of the Code Commands 723
Commands for Editing Code 723
Commands for Debugging Code 724
Commands for Running Code 725
Getting Help 725
Context-Sensitive Help 728
What's Next? 729

e



2967FM gxd 11/16/01 11:17 AM Page Xxviii $

xviii Contents

Chapter 19 o VBA Programming Concepts 731
How Code Instructs the Computer 732
Statements and Expressions 732

All about Variables 733
Declaring Variables Using the Dim Statement 735

To Declare or Not to Declare? 736
Handling Arrays of Variables 738
Creating an Array 738
Accessing Array Elements 739

All About Constants 740
Declaring Symbolic Constants 741
Viewing Built-in Constants in the Object Browser 742
Scope of Constants and Variables 746
Public vs. Private 747
Scope at the Procedure Level 747
UserForm and Module-Level Scope 747
Static Statements and the Static Keyword 748
Defining Your Own Types 752
Using Conditions to Control Code Execution 753
If...Then... Block 753
If...Then...Else... 755
Select Case Statement 756
Using Loops to Repeat Code 757
Repeating Code a Set Number of Times 757
Repeating Code an Unknown Number of Times 759
Overview of Objects, Properties, Methods, and Events 760
All about Objects 760
AutoCAD Drawing Objects 762
The Microsoft Forms Object Model 764

All about Properties 767

All about Methods 773

All about Events 774
Comparing VBA Programming Constructs 775
Macros 775
Procedures 776
Setting the Tab Order for Controls 779
Functions 781
Parameters and Arguments 781

e



2967FM gxd 11/16/01 11:17 AM Page Xi X $

Contents  xix

Programs 782
Applications 782
What's Next? 783
Chapter 20 o Understanding the AutoCAD Database 785
What's in a Drawing? 786
AutoCAD Drawings or AutoCAD Models? 787
Of Objects and Containers 787
Symbol Tables 788
Understanding Dictionaries 789
Combining Entities into Blocks 790
Non-objects in the Drawing Database 791
Identifying Objects 792
Linking Objects 793
Implicit Links 793
Embedding Objects 794
About Classes and Hierarchies 794
Object Properties 796
Defined versus Calculated Properties 797
Missing Properties 798
Does This Book Completely Document the AutoCAD Drawing
Database? 798
Which Objects Are Covered? 799
What's Next? 799
Chapter 21 o Accessing the Drawing Database 801
The Serialized Way—DXF 803
Some Myths about DXF 804
Some Criticisms of DXF 804
Serializing Drawing Data 805
ASCII and Binary DXF 806
Differences between ASCII and Binary DXF 808
The Structure of a DXF File 808
Objects in DXF 810
AutoLISP—DXF by Another Name 812
Database Access from AutoLISP 813
Getting Entity Names 815
Retrieving Entities with AutoLISP 816
Dictionary Access in AutoLISP 818

e



2967FM gxd 11/16/01 11:17 AM Page xx $

XX Contents

Modifying and Making Objects in AutoLISP 820
Reading and Writing Drawing Settings 822
The Same Data with Names—ActiveX Automation 823
Accessing the AutoCAD Database 824

Of Collections, Objects, and Interfaces 825
Accessing Entities via ActiveX Automation 826
Creating Entities via ActiveX Automation 828
Working with Dictionaries in ActiveX Automation 828
Custom Objects in ActiveX Automation 829
Non-objects in ActiveX Automation 830
The Object-Oriented Way—ObjectARX 830
Accessing the AutoCAD Database 831
Opening and Closing Objects in a Database 832
Iterating through Containers 834
Entity Handling in ObjectDBX 836
Working with Dictionaries in ObjectDBX 838
Database Settings and Result Buffers 839
Other Ways to Access the Drawing Database 839
What's Next? 841
Chapter 22 o Data Types in a Drawing Database 843
Integers in the Drawing Database 844
Signed 16-Bit Integer 845
Signed 32-Bit Integer 847
Signed 8-Bit Integer 847
Disguised Integers 848
Enumerations As Integers 849
Group Codes 849
Colors and Lineweights 850
Booleans as Integers 850
Real Numbers in the Drawing Database 852
Length Units 854
Angle Units 854
Date and Time Values 854
Strings in the Drawing Database 855
Character Sets 855
Character Range 856
Handles in the Drawing Database 857
Object Pointers 857

e



2967FM gxd

11/16/01 11:17 AM Page xxi $

Contents  xxi

Points in the Drawing Database 858
Points, Coordinates, and Point Lists 858
Points, Vectors, and Offsets 859
Coordinate Systems 860
Entity Coordinates 861

The Arbitrary Axis Algorithm 862
Binary Data in the Drawing Database 864
What's Next? 865
Appendix A o 3D Rendering in AutoCAD 867
Things to Do Before You Start 868
Creating a Quick Study Rendering 868
Simulating the Sunlight Angle 870
Adding Shadows 875
Adding Materials 879
Adjusting the Materials’ Appearance 883
Adding a Background Scene 886
Effects with Lighting 388
Simulating the Interior Lighting of an Office Building 889
Simulating a Night Scene with Spotlights 892
Controlling Lights with Scenes 895
Adding Reflections and Detail with Ray Tracing 900
Assigning a Mirror Attribute to Glass 901
Getting a Sharp, Accurate Shadow with Ray Tracing 903
Creating and Adjusting Texture Maps 904
Adding Landscaping and People 910
Other Rendering Output Options 915
Rendering to the Render Window 915
Rendering Directly to a File 917
Improving Your Image and Editing 918
Smoothing Out the Rough Edges 920
If You Want to Experiment... 921
Index 923





