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Section 1: Wow, What a Concept!

Ignorance is preferable to error; and he is less remote from the truth who believes nothing, than he who believes what is wrong.

Thomas Jefferson, Notes on the State of Virginia, 1781-1785

Section 1 introduces the major themes of Visual FoxPro, starting with its history and covering the fundamentals of each of its major sub-languages. Think of it as the "If it's Tuesday, this must be Belgium" Tour of Visual FoxPro.
Dedication

Dedicated to fostering the international communication of ideas, in the hopes of making the world a better place—now and for future generations.

Foreword to the Second Edition

I was thrilled that Tamar and Ted decided to update their Hacker's Guide for Visual FoxPro 6.0. The easily understandable style of the Guide will help Fox developers come up to speed quickly on the wonderful new features in VFP 6. I continue to enjoy the way they examine each and every feature, even the potential "gotchas". 

An innovation of the 6.0 Guide is the HTML Help version that comes on CD. You'll have all the fabulous content of the Hacker's Guide in the easily searchable Table of Contents and Index of HTML Help. I appreciate the fact that I can still sit in my comfortable easy chair and read straight through the book, and yet I have the Guide's valuable information at my fingertips when I'm using VFP at my desk. 

Tamar and Ted, thanks again for sharing your knowledge with the Fox community. 

Susan Graham
Former Visual FoxPro Program Manager
Microsoft Developer Division 

Foreword to the First Edition 

When I first learned that Tamar and Ted were planning to "take the plunge" and write a Visual FoxPro book, I couldn't have been more pleased. Tamar's ability to explain complex concepts is well known, as is Ted's depth of knowledge about many aspects of the product. 

In The Hacker's Guide to Visual FoxPro for Windows Tamar and Ted make the learning curve much flatter for novice users of Visual FoxPro, as well as for those who are already fairly comfortable with the product. They discuss concepts new to the Xbase developer (such as Object Oriented Programming), as well as old concepts with new guise (no more READs!). They also present a great deal of information in their reference component, which is the heart of the book. However, my favorite section is "Franz and Other Lists" - a collection of lists containing information one can never seem to find in the Help file (it's usually there, but it can be hard to find). And don't miss the section on Frequently Asked Questions. 

As in the articles they've written and in the talks they've given, Tamar and Ted provide technical information, strategies and source code on a Companion Disk. They provide clear and concise explanations of complex subjects such as SQL, the new event model and parameterized views. I especially appreciate the real-life examples of why to use a feature in a particular way. It truly aids in understanding. 

Even though the content of this book is basically technical, the style of this Hacker's Guide is informal, quite amusing, and is a particularly easy read. How many of you get the reference in the title Controls and KAOS? 

It has been my pleasure to work with Tamar and Ted on the many FoxPro beta cycles I've managed over the past few years. (Nobody has read our Help File and docs as thoroughly as Tamar has!) Their insights and opinions have helped us improve each of our products, and this perspective is demonstrated to great advantage in the Hacker's Guide. This book will be a valuable resource to Visual FoxPro users. 

Susan Graham
Visual FoxPro Program Manager
Microsoft Developer Division 

Acknowledgments for the Third Edition

This makes the seventh book for which at least one of us is listed as a principal author. So, over the years, we've thanked a lot of people for helping us do it right. Nonetheless, there are some whose contributions to this volume are significant enough to warrant special mention. 

As usual, we'll start out with those who contributed to the earlier editions of the Hacker's Guide. You'll find their names in the Acknowledgments for those editions. 

Also, despite the fact that we've done it before, we have to thank our publisher and good friend, Whil Hentzen. He continues to provide a channel for quality Visual FoxPro books, and recognizes that authors and editors who really know a product are a key resource. 

We were fortunate enough to convince Jeana Frazier to serve as our copy editor once again. Her ability to make us look better without removing the Hacker's attitude is nothing short of miraculous. 

Once again, quite a few people sent us corrections or updates to earlier editions, or suggestions for improvements. (Yes, we know we messed up the parameters to MessageBox().) We've incorporated a great deal of their feedback into this edition. Our thanks to the following: Bill Anderson, Sergey Berezniker, Art Bergquist, Thomas Bishop, Chaim Caron, Pierre Chaillet, Robin Connelly, Dan Covill, Sue Cunningham, Malcolm Donald, Jim Duffy, Hank Fay, Garrett Fitzgerald, Dan Freeman, Stanley Gainsforth, Carl Karsten, Mike Lewis, Tim McConechy, Paul McGucken, Paul McNett, Barbara Peisch, Viv Phillips, Paul Rosier, Rip Ryness, Steve Sawyer, Robert Stone, Cindy Winegarden, and Mike Woram. Please forgive us if you sent us feedback and we haven't listed you here—we still value your contribution. 

As usual, the Fox team at Microsoft contributed to this book in many ways, most importantly, of course, by making VFP 7 such a great product. A few members of the team helped out in specific ways, so special thanks to Randy Brown, Gene Goldhammer, Brad Peterson, Jim Saunders, and Mike Stewart. 

Kevin McNeish and Alex Weider worked with Tamar and Doug on What's New in Visual FoxPro 7.0 (also available from Hentzenwerke Publishing), and helped them to understand a number of VFP 7's new features. 

Visual FoxPro's beta testers are the best. (That's not just our opinion, by the way. Microsoft thinks so, too.) We all learned a lot from our fellow testers, and appreciate the free-flowing discussions that both shape the product and make sense of the new features. Similarly, among us, we frequent a number of the online discussion groups for VFP, and thank everyone who participates for the in-depth discussions on every facet of Foxpro, thereby helping spread FoxPro information and knowledge. 

Finally, thanks to Tamar's son, Nathaniel Granor, who used his own brand of hacker's skills to provide us with a cover for the preview of the HTML Help version of the book. Of course, we do have lives outside of FoxPro and all need to thank some people on those fronts. 

As always, my family has stepped out of the way to enable me to nurture my writing habit. Loving thanks to Marshal, Solomon and Nathaniel. 

Tamar 

Thanks to my co-authors for pitching in and doing a terrific job on this edition. Thanks once again to family and friends, near and far, for their support. In particular, thanks to Steve, Mom and Dad, Laura, Whil and Tamar. 

Ted 

Once again, my wife Peggy and son Nicholas had to put up with my spending evenings and weekends slaving over a hot computer. They are the loves of my life and I feel incredibly blessed. 

Doug 

Thanks to my wonderful husband, Mike, who provided me with love and support while I spent days, nights, and weekends writing. Mike also was a terrific source of expert information about operating system concepts, performance analysis, and hardware. My children, Kelsey and Kerry, have been wonderfully patient through this whole process. And many thanks to my parents for instilling in me a desire to learn and share my knowledge, and for all their encouragement in my endeavors. 

della 

Acknowledgments for the Second Edition

As with the original Hacker's Guide, lots of people have made this book better. We'll start right off the bat by thanking all the people we thanked the first time around. (See the acknowledgments for the first edition for their names.) It was a lot easier (though not as much as we'd hoped) to write this book when we started with 800 solid pages. 

Our technical editor for this edition, Doug Hennig, improved the book in many ways. He caught us when we were sloppy or lazy, shared his extensive knowledge with us, and even fixed many of our grammatical mistakes (though we're still not sure we agree with him about when you need "that" and when you don't). Jeana Frazier, our copy editor, was all that we could ask and more. She managed to improve our writing without changing the meaning, and was flexible about style issues without letting us run wild. 

Steven Black again contributed his expertise, updating his original masterful work on the Builders and Wizards, and letting his zest for the Class Browser and Component Gallery produce an in-depth guide to these complex tools. 

A number of people let us know about mistakes and misprints in both the original Hacker's Guide and early versions of this one. Thanks to Steven Black, Dan Freeman, Chaim Caron, Doug Hennig, Paul Maskens, Hale Pringle, Andrew Ross MacNeill, Tom Piper, Hans Remiens, Brad Schulz, Edwin Weston and Gene Wirchenko. If we left your name out of this list, it doesn't mean that your contribution didn't count, only that you've caught us in another mistake. 

Similarly, a lot of people pointed out VFP problems with words like "you might want to include this in the Hacker's Guide." We can't possibly list all of those people here, but your contributions are appreciated and they all make this a better book. 

A few people offered us so much wisdom that we must include their names (or they'll come after us). Thanks, in no particular order, to Christof Lange, Mac Rubel, Drew Speedie (technical editor for the first edition), Jim Booth, Gary DeWitt, Steve Dingle, Dan Freeman, and everyone else who taught us something, made a point clear, or asked a hard question that made us rethink an issue. 

Thanks to the contributors of material for the disk: Sue Cunningham, the Wyoming Silver Fox, Toni Feltman, Jim Hollingsworth, Ryan Katri, Ken Levy, Andrew Ross MacNeill, Guy Pardoe, the late Tom Rettig, and Randy Wallin. 

The folks at Microsoft have been remarkably helpful and kind to a couple of people who make a habit of pointing out what's wrong with their product. Special thanks to Susan Graham (now formerly of Microsoft), Calvin Hsia, Robert Green, Randy Brown, John Rivard, Allison Koeneke, and the hard-working beta team: Phil Stitt, Jim Saunders, Hong-Chee Tan, Steve Pepitone, Dave Kappl and Steve Klem for putting up with our incessant questions and the whole VFP team (including some people who don't actually work for Microsoft) for giving us this great toy to pound on. Similarly, the DevCon '98 speakers helped to plug a few holes in our knowledge and give us some ideas about what you could do with this version of VFP. 

Thanks, too, to the other teams at Microsoft responsible for the tools we used to build this book. The Word team produced Service Release 2 just in time to fix some of the most horrific bugs with generating HTML from Word. Despite our many grumblings about its shortcomings, Word is one of the world's most powerful word processors, and its capability to do Automation made assembly of the book and the HTML Help file a far easier process. Thanks, too, to Word MVP's and/or CSP's Cindy Meister, Colleen Macri, George Mair and Chris Woodman, for their help in figuring out how to get Word to do what we wanted rather than what it wanted. 

Many people encouraged the creation of some sort of hypertext documentation. HTML Help came along just at just the right time to be used for this version of the book. The HTML Help team has done an incredible job with a product whose specs won't sit still, treating us to versions 1.0, 1.1, 1.1a and 1.1b in less than a year. Thanks to Dan Freeman and Steven Black for their insistence on its value, Stephen Le Hunte for his incredible HTML Reference Library, and to the wonderful folks on the WINHLP-L mailing list for explaining it all, especially Help MVPs Cheryl Lockett Zubak and Dana Cline, and list contributor Patrick Sheahan for his hack to make the Fonts button appear. 

As always, the VFP beta testers taught us a lot, showed us all kinds of strange behaviors, and made the whole process a lot more fun. Thanks, too, to all of the readers of our first version, for the encouraging words and support. 

We're not sure what to say to our good friend, Whil Hentzen, who's been crazy enough to take on publishing books as a sideline to his software development business. Guess "thanks for everything, Whil" will have to do. Special thanks, also, to Whil's wife, Linda, who holds it all together and fits right in with the crowd. 

Finally, once again, we have to thank the two people who got us into this in the first place, Woody Leonhard and Arnold Bilansky. Perhaps thanks are also due to an anonymous cab driver in Toronto who let us do all the talking the day we met so we could discover we were friends. 

On a personal level, life doesn't stop while you spend nearly a year writing a book and we each owe a lot to the people around us. 

Once again, my family has had too little of me for too long. I owe my husband, Marshal, and sons, Solomon and Nathaniel, more than I can possibly explain for their love, patience (especially while I talked about things they knew nothing about), and help. 

As before, my extended family and good friends have been supportive and helpful throughout, as have the people at Advisor. 

Tamar 

Through the year of turning this crazy idea into the book before you, life went on. Thanks to Ellen, my dear wife, for putting up with it all. You are my strength and my inspiration. Thanks, Steve, for entertaining yourself for nearly a year. Thanks and farewell to my best beta tester, Chloe. Thanks to my coworkers at Blackstone for their suggestions, support and encouragement. 

Ted 

Acknowledgments for the First Edition

As with any work of this sort, a lot of people have contributed to this book in many different ways. We'll take the chance of thanking them by name, knowing we're bound to leave someone out. Whoever you are, we really do appreciate whatever you did. 

Two people have made this a substantially better book. Drew Speedie, our technical editor, kept us honest, pushed us harder, and offered many gentle suggestions based on his own hard-won expertise. Steve Black may know more about Visual FoxPro's Builders and Wizards than anyone alive except their designers (maybe even more than them, too). Thanks to him, the chapter on that subject is a true hacker's delight. 

Many other folks turned the light on for us or made us look harder at something or just plain told us what we needed to know. Thanks to: the Toms - Rombouts and Rettig - for filling the holes in the history of Xbase; Dan Pollak, beta tester extraordinaire and true Hacker, who figured out a bunch of stuff we missed; Mac Rubel off whom many thoughts and ideas were bounced, especially in the area of error handling; Doug Hennig, for helping Ted through the database container; Harve Strouse who helped Tamar finally to understand Present Value and Future Value (at least long enough to write about them); Tom Meeks who made sense of DrawMode and its friends; Nancy Jacobsen, who educated us about colors and made us think hard about what a user interface should be; Ken Levy and Paul Bienick for their help in getting us to understand the Browser and OLE Automation; Andy Neil, the master of multi-user; Brad Schulz, PrintMaster, for his help on printing issues; Tamar's father (the retired Math teacher), who helped her make sense of MOD()'s weird behavior with negative numbers; the Visual FoxPro Beta tester community, who pushed and prodded and poked and showed us all kinds of ways VFP could be used and abused. Thanks to all of the DevCon '95 speakers, each of whom brought their own talents and perspectives to bear on this wonderful product, and produced wonderfully lucid sessions with a product still not done. 

We have (at least until this book comes out) many friends at Microsoft. Our respect for the group that built Visual FoxPro is tremendous - this is an awesome product - and we thank them all. Special thanks to a few people who helped us in various ways - Susan Graham, Erik Svenson, Gene Goldhammer, Randy Brown, Calvin Hsia. 

A few people kindly helped us to fill the disk. Thanks to: Sue Cunningham, Walt Kennamer, Roy L. Gerber, Andy Griebel, James Hollingsworth, Ken Levy, Andrew Ross MacNeill, Tom Rettig, Randy Wallin and Ryan Katri, Rick Strahl, and our friends at Flash, Micromega and Neon. 

Our thanks to all the FoxFolk who allowed us to include their records in our sample data. 

Dealing with Addison-Wesley has been nothing like the stories we hear about publishers. Our editor, Kathleen Tibbetts, has been helpful and pleasant throughout. Working with Woody Leonhard was a special bonus. Thanks, too, to Arnold Bilansky, who first suggested we take on this book together. 

On to more personal thanks. 

Solomon and Nathaniel have had nearly a year of "Mom'll take care of it after the book." Hey, guys, it's after the book - I'll take care of it now. My husband, Marshal, has gone way above and beyond the call of duty in taking on extra responsibilities and letting me work on "the book, the book, the book." He also has an amazing knack to know when I need to hear "of course, you can do that" and when I need the challenge of "gee, I don't know if you can do that." I couldn't have done this without him. 

My extended family (Ezekiels, Granors and Fishbeins) have all contributed in tangible and intangible ways. Special thanks to my parents who never once said to me (at least not about work), "Girls can't do that." 

So many of my friends have helped out by driving carpool, watching my kids, letting me moan, and more than I can't begin to name names. You know who you are and I really do appreciate it. I owe you all a lot. 

Editing a monthly magazine while writing a book while beta-testing a massive product definitely falls into the major league stress category. Everyone at Advisor has been understanding and helpful. 

Tamar 

This book was only possible through the love and support of my family. My wife Ellen has tolerated more long hours and stress than any spouse should have to put up with. She is the wind beneath my wings. Thanks to son Steve, for letting Dad finish "The Book." Thanks, too, to my extended family for their support, especially my dad, who knew I could write long before I did. 

Ted 

Who Needs This Book?

We love Visual FoxPro. We'd rather use it to develop applications than any other product we've ever worked with. 

But (isn't there always a "but"?) Visual FoxPro isn't perfect. Some parts of the language don't work as they should. Others do what they're supposed to, but we can't imagine why anyone thinks you'd want to do that. And some pieces do exactly what they're supposed to and it's a good thing to do, but it's hard as heck to understand. We should add that the Visual FoxPro documentation is good—in fact, it gets better with each new version—but there are still too many places where it's incorrect, incomplete, or sometimes a bit incomprehensible. 

Enter this book. This is the book for the times when you've done just as the manual shows, but it still doesn't work and you're running out of hair to pull out. It's for those days when you think you've found a command that does what you need, but you can't make any sense of what Help has to say about it. We'll tell you how it really works or why you shouldn't do it the way the manual shows—or tell you that it doesn't work at all, and show you how to do it another way. 

What This Book Is Not

This is an "intermediate-level" book. This book is not a replacement for the online Help or the Language Reference manual. It's a supplement. If something works the way it's documented, we won't repeat all the gory details. Instead, we summarize that and add anything the manual doesn't tell you. 

On the other hand, if a command or function or property or event or method doesn't work as documented or if the documentation doesn't make sense, we dig down and explain it in detail. And, of course, in those cases, we still tell you the stuff the manual doesn't say. 

This book is not the way to begin learning Visual FoxPro. Other books out there, including Whil Hentzen's book in this series, The Fundamentals, are designed to teach you Visual FoxPro. If you're new to Visual FoxPro, get one of those books and work your way through it. Then get this book to help you move on. 

This book is not a guide to the Visual FoxPro IDE. While we do talk about the tools and even provide some tips and tricks on that front, this book really focuses on the programming language itself. 

This book is not an advanced application framework. There are several good commercial frameworks available that will provide you with all the code you need to start plugging your information into their systems and getting working apps out the other end. In fact, Visual FoxPro (beginning with version 6) even comes with a decent framework you can use right away. We like and work with several of the frameworks, and we do not intend to duplicate their work here. Instead, we try to provide an advanced reference when you need to step outside the framework's box, or need to troubleshoot something the framework isn't doing right. You may also use this book to develop your own framework, but that exercise, as our professors loved to say, is left to the student. 

We assume you're already familiar with the basics of Visual FoxPro, that you know how to use the Power Tools, and that you've spent some time with the product. Although we cover some introductory material, it's not at the level you'd want if you're a beginner. 

So Who Does Need This Book?

Immodestly, we say anyone who's serious about working in Visual FoxPro needs this book at his or her side. Once you've gotten past the "Help, I don't know where to begin" stage and spent some time working with Visual FoxPro, you're ready. As soon as you've spent a long day and a sleepless night fighting one of the less-than-intuitive behaviors or trying to make something work that just plain doesn't, you're probably well past ready. 

In putting together this book, we've learned a tremendous amount about what's going on under the hood. Despite having learned most of it the hard way, we all use the book (in particular, the HTML Help version) every working day. We're looking forward to having this new edition on our desktops to replace the VFP 6 version. If a file could be dog-eared, that one would be. 

Hacking the Hacker's Guide

In any book of this size, there are bound to be mistakes, omissions, or places we just missed the mark. If you think you've caught us on one of these, drop us an email (via books@hentzenwerke.com) and we'll check it out for the next edition. Check the Hentzenwerke Web site regularly for updates and corrections. To make that easier for you, in the HTML Help version you'll find a button at the end of every topic that'll navigate right to updates for that topic, if there are any. 

While we do love tracking down FoxPro problems, we're all too busy to do it on a one-to-one basis except for our clients and closest friends. So, if you need help with a particularly complex problem or general advice about how to proceed, please take advantage of one or more of the wonderful online resources for VFP. There's a list of them in "Back o' da Book." (Of course, if that doesn't help, we're always interested in new consulting opportunities.) 

For what appears truth to the one may appear to be error to the other. 

Mahatma Gandhi, 1922

Tamar E. Granor 

Elkins Park, Pennsylvania 

Ted Roche 

Contoocook, New Hampshire 

Doug Hennig 

Regina, Saskatchewan, Canada 

Della Martin 

Cary, North Carolina 

How To Use This Book

Insert flap (A) in slot (B). Turn crank (C) so that teeth (D) engage with flap (A).

Every Instruction Manual You've Ever Used

"So how do you use a book like this? We don't imagine that many of you will sit down and read it cover to cover. Of course, if you're the type who reads language reference manuals sequentially, be our guest." 

We wrote those words in the first edition of this book. Since then, we've learned that a lot of you are the type who read language manuals in order. A surprising number of people have told us that they read the original Hacker's Guide from front to back before turning it into a reference book. We're flattered and astonished (especially by the one reader who told us he reads the book cover to cover once a year). 

Nonetheless, we still think that most of you have a few other things to do with your time, so this edition is still organized so that you don't have to read it all before you can put it to work. In fact, with this edition, we've made it a lot harder to read the book sequentially—more on that below. 

The book is divided into five sections. The first, "Wow, What a Concept!" is an overview of Visual FoxPro, organized by the various components of the language: Xbase traditions and assumptions, SQL, OOP, data structures, Web support, and more. We recommend you read it, even if you've been working with FoxPro since FoxBase days. We hope you'll find a few little nuggets tucked away in there. 

The second section, "Ship of Tools," looks at Visual FoxPro's Power Tools, including some of our favorite tips and tricks for working with the tools, with more in-depth coverage of debugging and source control. 

Section 3, "Franz and other Lists," is a somewhat random assortment of lists—from hardware suggestions, to things that sure feel like bugs when you run into them, to optimization tips. A lot of what was in this section in the first edition migrated into other parts of the book in later editions. In particular, many of the "It's a Feature, Not a Bug" items have been moved into the appropriate entries in the reference section to make them easier to find. 

After you finish with all those appetizers, Section 4 is the main course. It's a complete reference to Visual FoxPro's commands, functions, properties, events and methods. We've even thrown in a few operators like "%" and "&". 

This is the part of the book we really don't expect you to sit down and read sequentially. In the VFP 6 edition of the book, Section 4 occupied more than 750 8½" x 11" pages, but it rapidly became clear that few readers actually looked at those pages. Instead, virtually everyone who bought the book went ahead and used the HTML Help version to read the reference section. So, this time around, we've chosen to save trees (as well as the backs of the poor lackeys at Hentzenwerke Publishing who have to move these books around). For VFP 7, Section 4 appears only in the electronic version of the book. 

Finally, Section 5 is for those daring souls who want to take the product a little further. It covers the various Active technologies as they relate to VFP (some are like siblings, while others are more like that annoying second cousin you wish would go away); two incredibly deep tools, the Class Browser and Component Gallery; VFP's Builder and Wizard technologies; and VFP's incredibly flexible version of IntelliSense. 

Hey, CHM. Can you give me some Help here?

After the original Hacker's Guide came out, lots of people asked us whether we could make it available in some online format (ranging from Windows Help to PDF to HTML to who knows what). They wanted access to the contents no matter where they were, without having to carry the book along. While we sympathized (especially when we were on the road ourselves), we just didn't have the resources to do the job. 

When we prepared the VFP 6 edition, we planned a digital version from the beginning. Anyone buying the book was also entitled to a complete copy of the book in HTML Help format. At that time, HTML Help was just appearing and you needed it for VFP 6's Help file, so we figured it was a safe bet that all our readers would have it. That seems to have been a good choice. 

This time around, we're going one step farther and, as we said above, putting the reference section only in the electronic version. We suspect most readers will notice, only because the printed book no longer makes a good monitor stand. 

For the curious, let us add that we created both the book and the Help file using Automation from VFP (where we track the progress of the book) to Word. In addition, we used VFP to do extensive post-processing on the generated HTML, parsing it and applying textmerge with VFP's lightning-fast string manipulation features. 

Feel free to copy the Help file onto your hard drive (even more than one, if you have multiple machines yourself), but please do us the courtesy of not sharing it with everyone you know. (You will find appropriate copyright notices in there.) We've put a tremendous amount of time into this book, and illegal copies deprive us of the income to pay for that time. 

I Think Therefore Icon

We have pretty mixed emotions about icons—they're great as a supplement to text, but not as a replacement. (After all, humans didn't spend centuries going from written text to pictographs; it was the other way around.) The icons in this book flag those portions of the text you'll want to pay particular attention to if you're having problems, trying to understand why Microsoft makes it work this way, or just skimming for cool features of Visual FoxPro. Here are the icons we use in the book and their meanings. You'll find the icons that appear only in the HTML Help file in "How to Use This Help File." 

	
	This ugly creature identifies bugs, both the ones that Microsoft recognizes and the ones we think are bugs, even though Microsoft says they're just fine. Although many of the bugs we identified in earlier versions have been fixed, there are still plenty of these to go around.


	[image: image1]
	This critter indicates bugs from earlier versions that are now fixed. We debated removing the bug notices entirely, but decided that, since many of us have to work with multiple versions of VFP, in most cases leaving the description in the book and marking it as fixed would be a better choice.


	[image: image2]
	This doodad is supposed to say "design" to you. We use it whenever something is less than intuitive but not wrong, just hard to understand. We also use it sometimes when we think the design stinks.
	 


	[image: image3]
	This one probably speaks for itself. It's for stuff we think is incredibly cool ("cool", we think, should be the official adjective of Visual FoxPro). These things are jaw-droppers—enjoy them.


Code-dependent

When Ted and Tamar started writing the first edition of this book, they noticed that each of them had somewhat different coding conventions. Nothing major, but some real differences, especially in capitalization. Since the styles were pretty readable and since the skill of being able to read code written by different people is an important one, they chose not to change their varied styles. By the time they wrote the VFP 6 edition, their styles had converged somewhat, but there were still differences. 

With this edition, we've added two more authors, who each have their own unique coding styles. So you may find what appear to be inconsistencies among the examples. We think each individual example is internally consistent. (We're sure you'll let us know, if not.) 

Many of the examples show class definitions in code. Others show code to assign values to various properties in forms. The truth is that we usually don't do it that way—we use the Designers. But code makes better examples. Just about any class you see in code here can be created as a visual class, too. 

Who Ever Heard of a Sin Tax?

We're capable of drawing the kind of syntax diagrams contained in the FoxPro manuals. In fact, we learned in school how to draw even more obscure syntax diagrams than that. For this book, though, we wanted to present the syntax of each command in the least threatening way possible. So, we use a simpler notation than the manuals. The flip side is that our notation is a little bit ambiguous. 

Here are the rules we're using. FoxPro keywords use either all uppercase or mixed case. For the most part, Xbase-style keywords are in uppercase, while OOP-type keywords are mixed. 

Vertical bars ("|") indicate choices—pick one or the other, but not both. Square brackets ("[ ]") indicate options—use it or not, your choice. Those two are the same as in the manuals. 

What we didn't do was use angle brackets ("< >") to enclose the things you need to substitute into commands. Most of the time, you can recognize them because they begin with a single lowercase letter to indicate their type ("c" for character, "n" for numeric, and so on). It does get confusing when a command requires something like a filename or table name that isn't any of those types. Names are shown in mixed case (which can be confused with OOP-style keywords). 

For the most part, we've tried to use meaningful names in our diagrams so you can see what a command or function is looking for, even without reading further. 

A Class Act

In the reference entries on Visual FoxPro's base classes, you'll find charts showing properties, events, and methods for that class. Rather than showing you every single PEM for every single base class, we've chosen to include only those that are special for that class. So, none of the classes list Top or Left in their reference entries—those are pretty much the same across the board. On the other hand, Style means something different to just about every class that has it, so you'll find it listed in several of the base class sections. 

For a complete list of the PEMs of any base class, check Help. 

Version Mania

Writing about software is like chasing a moving target. This edition of the book was written about the initial release version of Visual FoxPro 7.0. Before we finished it, though, Service Pack 1 was released. It fixed a number of the bugs we'd identified (including some of the worst ones). We've updated the book to mark those bugs as fixed. However, it is possible that SP1 has added new bugs we didn't manage to uncover. We also imagine that there'll be further service packs, and look forward to more of the issues we've raised being addressed. 

Up-to-the-Minute Coverage

We made a few mistakes in earlier editions of this book. Not only that, but as noted above, the product changed after we finished the book. Fortunately, Hentzenwerke Publishing believes that the job isn't done just because the book went to press. 

As we accumulate additions and corrections, they'll be posted on the Hentzenwerke Web site. To make it even easier for you, we've added a button to each topic in the electronic version of the book that'll take you directly to any available updates for that topic. Let us know how it works out for you. 

On your mark! Get set! Go hack! 

How to Use the Help File

Help a man against his will and you do the same as murder him.

Horace, Ars Poetica
When we decided to offer an electronic version of the VFP 6 edition of this book, HTML Help seemed to be the obvious candidate. Microsoft had decreed it the "help of the future" (at least until the next "help of the future"), and VFP 6's Help used the technology. 

For the most part, we haven't regretted our choice, and for this edition, continue to offer an HTML Help version of the Hacker's Guide. In fact, with this edition, we're depending even more on the HTML Help version by including the Reference section only in the electronic book, and not in the printed book. 

However, one of our biggest gripes about HTML Help is that it doesn't come with "Help on Help." Fortunately, we found a separate help file for HTML Help on Microsoft's Web site and we've included it in the downloads for this book. Of course, it's in HTML Help format, too, so if you don't know how to use HTML Help, it may not be much help. All things considered, this section is devoted to teaching you how to use the Hacker's Guide help file effectively. It covers both things specific to this help file and a number of the tricks we've learned to make working with HTML Help easier. Do check Microsoft's help file, too, for additional tidbits. 

All the things we said in "How to Use this Book" apply to the help file as well, though we suspect that most of you (except those who bought only the electronic version of this book) won't choose the help file as the right way to read the front and back of the book. It's the Reference section that really is effective this way (and, of course, that's one of the reasons for the change in this version). 

Getting There

The first challenge you may run into with HTML Help is getting it to run. HTML Help depends on many of the same DLLs as Microsoft's Internet Explorer (IE). In fact, IE is really just a simple shell around the DLLs that render HTML, interpret scripts, provide navigation, and the rest of the features we take for granted on the Web. For this reason, the easiest way to be sure your computer has the correct files to run HTML Help is to install Internet Explorer. Some folks go ballistic upon hearing this, but please understand—IE does not have to have an icon on the desktop, it does not have to be the default browser, and it does not take up significantly more space than is required to install all the gew-gaws needed for HTML Help. Even if you are convinced that IE is just another step in Microsoft's plan for world domination, installing it is the easiest way to read HTML Help files. 

We encourage you to get the latest version of IE to be sure you have the most recent fixes for bugs and security problems. In addition, you might want to consider installing HTML Help Workshop and HTML Help Runtime Update (HHUpd.EXE) also available on Microsoft's Web site. (We don't give links here, because we're sure they'll change within a month or two. But the main search page at Microsoft should be able to turn them up.) Both of these files install updated OCX and DLL files that may make reading the help file a more positive experience. 

What's In There?

A structure becomes architectural, and not sculptural, when its elements no longer have their justification in nature.

Guillaume Apollinaire, The Cubist Painters
Like so many applications these days, HTML Help has two panes. The left pane controls what you see in the right pane. The left pane has three pages (tabs): Contents, Index and Search. The right pane contains one chunk of the book at a time—a chapter from the front or back of the book or a listing from the Reference section. 

The pages in the left pane have two things in common. First, each provides a way of getting to the entry you want. Second, each includes a way of re-synching the list if you jump around using links. 

In the Reference section, the items in the See Also listing are links, as are some other items, like the lists of properties, events and methods in the entries for the base classes. Just click on them to go to the named item. 

If you'd like to make more room for the content, you can adjust the ratio between the two panes by dragging the bar between them left or right. You can also get rid of the left pane by clicking the Hide button. Non-intuitively and inexplicably (and totally the opposite of what Internet Explorer does), clicking Hide shrinks HTML Help to the size of the right pane. You can then stretch it out (or maximize it) to make the right pane (guess it's not really the "right pane" at that moment) bigger. Use the Show button to make the left pane reappear. 

As in a browser, the Back and Forward buttons take you back or forward one action. (Interestingly, it appears that scrolling sometimes counts as an action, so you may find yourself at the bottom of the page rather than the top. We kind of think this is a good thing.) Pressing Backspace is the same as clicking the Back button. Use Shift+Backspace (really!) as a keyboard replacement for the Forward button. 

HTML Help demonstrates the confusion at Microsoft these days when it comes to interface design. The top of the HTML Help form contains no true menu (text prompts dropping down lists of options). Neither is what's there truly a toolbar, as it cannot be undocked. Worst of all, just to prove they know how to mangle a metaphor but good, the Options button on the thing-that's-not-a-toolbar does call a drop-down menu. 

I'd Be Content To Do That

Strong and content I travel the open road.

Walt Whitman, Song of the Open Road
The Contents page shows you the table of contents for the book. It looks an awful lot like the one in the printed version, except that it's set up in a drilldown format. If you want to go through the book sequentially, this is the page for you. 

In the listing for the Reference section, every command, function, class, property, event, method and system variable is included (along with some of the more unusual operators). We didn't write a separate Reference entry for each item, though—they're logically grouped. Choosing an item from the Contents list takes you right to the appropriate Reference section. 

We've also added to the Contents list some keywords that aren't commands, just to make them easier to find. So you can go to ENDCASE and click, and it'll bring up the entry for DO CASE, for example. 

When you click a link in the right pane, the Contents list keeps up with you. It always highlights the item you're now looking at. 

Index, Outdex

And for the citation of so many authors, 'tis the easiest thing in nature. Find out one of these books with an alphabetical index, and without any farther ceremony, remove it verbatim into your own . . . 

Miguel de Cervantes, Prologue to Don Quixote
The Index page is the same as the Reference portion of the Contents list, except for two things. First, it provides a text box to let you type in what you're looking for. Second, when you click on a link in the right pane, the Index doesn't follow along. So you can come back to where you were in the Index after wandering down a path of links. 

	[image: image4]
	The Search text box offers incremental search—that is, you start typing and it jumps to the first item that matches what you've typed so far. Unfortunately, there seem to be some bugs in the search algorithm—it has trouble with similar items in different cases. For example, if you type "deleted", the highlight lands on the Deleted property, shown in the Index as "Deleted". However, if you add a left parenthesis (so your search string is now "Deleted("), the highlight does not move to "DELETED()", as it should. More interestingly, if you type "DELETED" in the first place, you land on "DELETED()," missing "Deleted" entirely.



Choosing Clicking the Display button on the Index page takes you back (in the right pane) to the currently highlighted item in the Index. Clicking Locate on the toolbar/menu brings up the Contents list with the item that's currently displayed in the right pane highlighted in the Contents list. 

The Search is On

The philosophic spirit of inquiry may be traced to brute curiosity, and that to the habit of examining all things in search of food.

W. Winwood Reade, The Martyrdom of Man
The Search page lets you look for things in ways we didn't consider. Type in any string, press Enter (or choose the List Topics button) and a list of items containing your string appears. Then choose the one you want to see. 

As with the Index page, the Search page doesn't keep up with you as you follow links. Instead, it patiently sits there displaying the matches from the last search. As on the Index page, choosing the Display button returns you to the highlighted item in the list. The Locate button also behaves as it does on the Index page, taking you to the Contents page with the current item highlighted. 

A couple of pointers when using the Search tab. The search engine is not the brightest star in the heavens, and many common VFP phrases stump its somewhat limited intellect. First, it ignores non-alphabetic characters, so searching for #DEFINE finds DEFINE MENU and DEFINE WINDOW, as well as #DEFINE. Second, we suspect the help authors had some special intentions for parentheses, as we have never been able to include them without getting "Help cannot search for that phrase." This is maddening when searching for something like USER(), because every use of "user" comes up if you do not include the parentheses. (As an aside, because "similar word" searching is turned on, a search for "user" also turns up matches to "using," "used" and even "us." (We understand the first two; we can't imagine why "us" is considered a "similar word" to "user.") 

Enclose phrases in quotation marks to locate topics that contain that exact phrase. Note that this technique does not work with single words to prevent similar word matching. 

You can use the Boolean operators AND, OR and NOT as well as the NEAR operator to limit your search. Use "ugly" AND "interface" to locate that one section, "ugly" NOT "interface" for the others, "Julian" OR "Gregorian" for calendar discussions. 

The Key to the Future

Woe unto you, lawyers! for ye have taken away the key of knowledge

The Bible
Most of us are touch typists and, as a result, like to keep our hands on the keyboard (not to mention avoiding the physical wear and tear of moving the arm back and forth between keyboard and mouse). It turns out you can do pretty much everything in HTML Help with the keyboard, but it ain't easy to figure it out. Some of the keyboard shortcuts are pretty obscure, and, to make matters worse, the relevant topic in the Help for HTML Help is called "Use accessibility shortcut keys." Sounds like something that's only for those with physical disabilities, doesn't it? How about calling it "Keyboard shortcuts"? 

The one that took us the longest to find (in fact, we didn't find it until we got the help file) is moving focus from the left to the right pane. We tried everything we could think of (tabs, Shift+tabs, arrows, Shift+arrows, you name it), even asking other people, and came up empty. It turns out the magic key is F6. Now that's intuitive, isn't it? 

Once you get to the right pane, you can use the keyboard to navigate within the entry and to follow a link. Once you follow a link, for some reason it takes two tabs to land on the first link in the new section. Same thing when you back up. We're not sure where focus is when you get there or after that first tab. (This seems to be an HTML Help "feature," since we see it in every HTML Help file we try.) 

To go back from right to left, you can use F6 again. In addition, all three pages of the left pane have hot keys, as does the Options drop-down menu. 

Not only are many of the keystrokes unintuitive, some of them don't work as documented and others don't seem to be documented at all. For instance, Alt+LeftArrow and Alt+RightArrow seem to navigate back and forth in the history list, but this behavior is undocumented. To open and close folders, use the numeric keypad's + and – when the appropriate item is highlighted. Also undocumented is that Shift+LeftArrow and Shift+RightArrow move you up and down a level in the Contents hierarchy. It's worth spending some time trying various keystrokes to see what they do. You can't damage anything by doing so, so why not check it out? 

Icon Take Much More

HTML Help offers the capability to set the icon of each topic to have its own individual bitmap. We decided not to go hog-wild, and just kept to a few different ones. The book icon is for the front of the book. Each major section appears as a folder. The individual sections appear as a text icon. Every language item or chapter that's new or changed in VFP 6 Service Pack 3 or VFP 7 is marked in the Contents listing with a red star. 

Just the Way You Want It

Custom, then, is the great guide of human life.

David Hume, An Enquiry Concerning Human Understanding
We had many difficult design decisions to make in creating the help file. If for some reason you cannot abide our choices in fonts, font sizes or colors, all is not lost. First, if your problem is just the font size, use the Font button to cycle among five different choices. We hope one of them will suit you. The Font button is a hack—obviously, the code is somewhere within the HTML Help engine, but there is no way to add it to your help file using the HTML Help Workshop interface. The good news is that we got it to work; the bad news is that we haven't figured out if it has a keyboard shortcut. 

If the fonts and colors we've chosen really drive you nuts, you can change it, but it's not easy. We used a cascading style sheet (CSS), which is compiled into the Help file. You can decompile the file, edit the CSS, then recompile it. Alternatively, if you want to change all Internet content (not just HTML Help, but all pages viewed in a browser), you can use the Internet Options item under the Options button and click the Accessibility and Fonts buttons to have things your way. 

You can also filter what's available on the Contents page. Right-click anywhere within the Contents page and choose Customize from the context menu. When you choose it, a Customize dialog appears with a wizard that lets you limit the items shown to those introduced in particular versions of FoxPro. So, if you want to know what's new in VFP 7, choose the Custom option button on the first page, and then uncheck everything except Visual FoxPro 7.0 on the second. When you finish the wizard, Contents shows you only the items that were introduced in VFP 7. (We've chosen to leave all of the front and back of the book chapters available, no matter which subset you're in.) To restore the list to include all items, either choose the All option button or check every version. 

LoOKs LIke a RaNSom NoTE

At first glance, the alphabetical listings of language elements on the Contents and Index pages look like someone forgot to proofread it. Some items are all caps, some are mixed case, some have parentheses, others don't, and sometimes the same item appears more than once. 

Relax—there is method to our madness. Due to its long evolution and liberal borrowing from other languages (see "It's Always Been That Way" for details), VFP has not only an assortment of traditions in terms of capitalization, but also quite a few keywords that have multiple meanings. We've done our best to sort things out so you can find what you need. 

Here are our rules (which we tried to follow universally). Xbase and SQL commands, functions and keywords are listed in ALL CAPS. Properties, events, methods and other OOP keywords use Mixed Case. Functions are shown with trailing parentheses. Events and methods are not. 

So, for example, NewObject is a method, while NewObject() is a function. Similarly, Alias refers to the property, and ALIAS() is the function. DEBUG is a command and Debug is a property. 

For the most part, this system provides us with a unique string for each language item. But once in a while, it breaks down. For example, there's a Run event and a Run method. In those cases, we've included the additional phrasing needed to clarify things. 

What all this means, in practice, is that after you've typed enough to get to the right word, sometimes you'll have to press an extra down arrow or two to get to the item you want. 

Keep it Handy

More helpful than all wisdom is one draught of 
simple human pity that will not forsake us.

George Eliot, The Mill on the Floss, 1860

When we were working on the VFP 6 version of the book, it didn't take us long to figure out that keeping a shortcut to HackFox.CHM on the desktop means that it's only a double-click away. 

Other people prefer to access the file from within VFP. You can replace the VFP help file with this one by issuing SET HELP TO HackFox.CHM, including the appropriate path, of course. (For some reason, doing it this way turns off the F1 shortcut, but typing Help or choosing Help from the menu works.) 

If you'd like to keep Microsoft's help file available, but also put the Hacker's Guide on the menu, try code like this: 

DEFINE BAR 10 OF _msystem KEY Alt+F1 PROMPT "Hacker's Guide"

ON SELECTION BAR 10 OF _msystem RUN /n hh.exe hackfox.chm

Of course, you'll need to add the appropriate path to the file. 

We also find that we live on the Index page most of the time, so that we can quickly find the section we want. The combination of the shortcut and the index is way faster than pulling the book off the shelf and finding the right page. We hope you find it as useful as we have. 
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