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Latest Subscriber Content

Printing A Tree From A Page L oaded Browse

Previously, David Podger and Deon Canyon have showed how to implement a page loaded
tree browse. Now it'stime to print that tree.
Posted Thursday, November 30, 2006

Controlling Controls

Steve Parker has a customer browse which must indicate whether a customer has an email
address, and if the email addressis present, allow the user to send an email. But as usually
seems to happen, the obvious solutions don't apply.

Posted Thursday, November 30, 2006

How To Use The Debugger, Part 2 (video)

Part 2 of Richard Rose's Camtasia presentation on how to use the debugger is now
available to ClarionMag subscribers by specia arrangement with the UK Clarion User's
Group. Thisisa 10 minute, 25 meg AV file. If you have trouble downloading please
delete any partial downloads and do a Save As.

Posted Tuesday, November 28, 2006

Solving Problems With Finite State M achines

Finite State Machines are a useful technique for many programming tasks, including text
searching. If you've ever done any complex text parsing you may even have used one of
these without knowing it. John Christ explains.

Posted Friday, November 24, 2006

Adding Arrays To Generic Queues With HOWMANY

Alan Telford uses Excel to view queue data, as explained in an earlier article. That version
of his generic-queue-to-CSV exporting procedure couldn't handle arrays in queues, but
Clarion 6's new HOWMANY function makes arrays in generic queues usable.

Posted Friday, November 17, 2006

Clarion 101: Understanding Keys and I ndexes
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Keys and indexes are vital to getting good performance out of your database. But what isa
key, and what is an index? And how do you use them? Bruce Johnson explains.
Posted Thursday, November 16, 2006

How To Use The Debugger (video)

Richard Rose's Camtasia presentation on how to use the debugger is now available to
ClarionMag subscribers by special arrangement with the UK Clarion User's Group. Thisis
a 26 minute, 33 meg AVI file. If you have trouble downloading please delete any partial
downloads and do a Save As.

Posted Tuesday, November 14, 2006

October PDF updated

A nagging character set issue with the new server, which resulted in some odd-looking
punctuation characters, appears to be resolved. I've updated the October PDF with the
affected articles.

Posted Monday, November 13, 2006

Threads: When START Starts

Y ou may think that when you START a procedure, it immediately starts. Thisis not,
however, true. Steve Parker shows how to exercise control over when a STARTed
procedure actually beginsto run on its own thread.

Posted Friday, November 10, 2006

Signing Your Applications, Part 2

Increasingly Windows security makes it advisable to be able to sign not just your installer
but your actual EXEs and DLLs. Jane Fleming concludes her two-part series on signing
applications with two approaches to signing: wizard based and batch file based.

Posted Sunday, November 05, 2006

[Last 10 articles] [Last 25 articles] [All content]

Printed Books & E-Books

E-Books
E-books are another great way to get the information you want from Clarion Magazine.
Y our time is valuable; with our e-books, you spend less time hunting down the information

you need. We're constantly collecting the best Clarion Magazine articles by top developers
into themed PDFs, so you'll always have aready reference for your favorite Clarion
development topics.
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Printed Books

As handy as the Clarion Magazine web site is, sometimes you just
want to read articlesin print. We've collected some of the best

ClarionMag articles into the following print books: l'g"m:;',?n.
iy

. Clarion 6 Tips & TechniquesVolume 3 - ISBN: O-

Mo, me g

9689553'9'8 "“"-r:ﬂ.'.';:::""'"
. Clarion 6 Tips & TechniquesVVolume 1 - ISBN: O- o
9689553-8-X

. Clarion 5.x Tips and Techniques, Volume 1 - ISBN: 0-9689553-5-5
. Clarion 5.x Tips and Techniques, Volume 2 - ISBN: 0-9689553-6-3
. Clarion Databases & SOL - ISBN: 0-9689553-3-9

We also publish Russ Eggen's widely-acclaimed Programming Objectsin Clarion, an
introduction to OOP and ABC.

From The Publisher

About Clarion M agazine

Clarion Magazineis your premier source for news about, and in-depth articles on Clarion
software development. We publish articles by many of the leading developersin the
Clarion community, covering subjects from everyday programming tasks to specialized
techniques you won't learn anywhere else. Whether you're just getting started with Clarion,
or are a seasoned veteran, Clarion Magazine has the information you need.

Subscriptions

While we do publish some free content, most Clarion Magazine articles are for subscribers
only. Y our subscription not only gets you premium content in the form of new articles, it

also includes all the back issues. Our search engine lets you do simple or complex searches

on both articles and news items. Subscribers can also post questions and comments directly
to articles.

Satisfaction Guar anteed

For just pennies per day you can have this wealth of Clarion development information at
your fingertips. Y our Clarion magazine subscription will more than pay for itself - you

have my personal guarantee.

http://www.clarionmag.com/index.html?year=2006&...1000&desc=true&pFriendlySession=true&login=true (5 of 6) [05/12/2006 4:26:08 PM]


http://www.clarionmag.com/books/index.html
http://www.clarionmag.com/books/tips/index.html
http://www.clarionmag.com/books/tips3/index.html
http://www.clarionmag.com/books/tips3/index.html
http://www.clarionmag.com/books/tipsc6/index.html
http://www.clarionmag.com/books/tipsc6/index.html
http://www.clarionmag.com/books/tips/index.html
http://www.clarionmag.com/books/tips/index.html
http://www.clarionmag.com/books/dbsql/index.html
http://www.clarionmag.com/books/poic/index.html
http://www.clarionmag.com/cmag/faq.html
http://www.clarionmag.com/cmag/subscribe.html
http://www.clarionmag.com/cmag/subscribe.html
http://www.clarionmag.com/cmag/search.frm
http://www.clarionmag.com/cmag/refund.html
http://www.clarionmag.com/cmag/subscribe.html

Clarion Magazine

Dave Harms

ISSN

Clarion Magazine's | SSN
Clarion Magazine's International Standard Serial Number (ISSN) is 1718-9942.

About | SSN

The ISSN is the standardized international code which allows the identification of any
seria publication, including electronic serials, independently of its country of publication,
of its language or aphabet, of its frequency, medium, etc.
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Search the news archive

Fomin Report Builder 3.07

Fomin Report Builder 3.07 is now available. Changes include:ClarionDesktop
compatibility; FM3 compatibility (there was a problem in"Loca" application mode);
Fixesto Firebird ODBC problems; FRB::Version STRING('3.07") external variable added;
FRB classes ABC compliant (thanks to Russ Eggen) - no need to use
FRBCheckExportList template in aRoot DLL any more; "Fixed at the top of page"
checkbox disabled for Page Header and enabled for Report Header band; CPCS
compatibility module updated; Other tweaks and fixes up to date.

Posted Tuesday, November 28, 2006

xFText v2.8

XFText is aclass and extenstion template that |ets you add text and images anywhere in
your application frame. Featuresinclude: Set global text margins; Set font attributes; 3D
text imitation; Position offsets; Runtime text changes; Include bitmaps as resources.

Updated demo and install kit.
Posted Tuesday, November 28, 2006

J-Skype Price Increase This Week

Thefirst gold version of J-Skype will be released Thursday night this week, at which time
the price will be increasing from $49 to $89. Anyone who has purchased the beta release

(for just $49) will receive afree.
Posted Monday, November 27, 2006
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xReportPreview v3.5

New xReportPreview v3.5: Two new methods. BeforeFlushPreview and
AfterFlushPreview, called just before and after pulling queue to printer. You can find it in
Global Embeds; New properties. Origina queue SELF.OrigPrnQueue, before printing
includes names of original wmf-files. (without headlines); Demo application now include
examples of using exporting to PDF, HTML, TXT. Limitation! Export without headlines;
Updated demonstration program; New installation kit created by SetupBuilder 5.3; Bugfix:
Using of template Pause Button; New example with source application; Updated
Demonstration programs and Installation Kit for Clarion 6.x and Clarion 5.5 are available.
XxReportPreview is $59.

Posted Monday, November 27, 2006

Drivel nfo Updated

The latest release of Drivelnfo adds atemplate for ease of use. Drivelnfo is now
compatible with Clarion Desktop.
Posted Monday, November 27, 2006

MapPoint Templates

WC Software Development Inc. has released the Clarion for MapPoint Templates, which
allow Clarion developersto easily add MS MapPoint 2004/2006 to their applications.
Features include: Create and Destroy Pushpin sets with balloon; Create and Destroy
Pushpin and Assign them to datasets; Use all of Mappoint internal pushpins; Load internal
Pushpin category list as use as your own; Ability to Add Comments and Data to pushpins;
Address validation, parsing of address, Geocoding to address (L atitude,L ongitude);
Geocoding to mouse pointer; Zoom In/ Out Control; Altitude control spin box; Add Notes
to map - (Will be date and time controlled Next revision); Waypoint (Routing /Directions) -
support from dual addresses to many; Calculation support for mileage calculations to
include expenses. Demo available. Beta Price is $279.00, once released it will be $389.00.
Posted Monday, November 27, 2006

CoolFramesBeta 1.0

Now initsfirst beta release, Cool Frames provides custom graphics for your application
window frame, caption text and buttons.
Posted Monday, November 27, 2006
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1stlconDesign Sale

All 1stlconDesign icon collections are now on sale. Y ou can also save $20 by pre-ordering

the People collection.
Posted Monday, November 27, 2006

Gitano Christmas Special

Numerous discounts and special offers are now available on Gitano products.
Posted Monday, November 27, 2006

J-Fax, J-Skype, and J-Spell Bundle

For alimited time you can now buy a bundle consisting of J-Fax, J-Skype, and J-Spell.
Combined, these three products are worth $277, but the bundle will only set you back
$259. Buy it from the online store at www.clariondesktop.com, you'll get the usual 5%
discount, and because these are StrategyOnline products you'll get another 5%. So with
10% off that comesto the low, low price of just $233.10, that's a savings of $43.90. J-
Skype will be going gold within the next two weeks, at which timeit's price will be
increasing, so in effect you'll be saving well over $50 if you take advantage of this offer.
Posted Thursday, November 23, 2006

One Week Left In Capesoft Amnesty

CapeSoft's license policy requires one license per developer. To help you comeright and
return to that clean date that you started out on, CapeSoft is making the month of
November 2006 amnesty month. Anyone who needs to purchase additional licenses, can
purchase these at 50% of the normal purchase price. Note: Thisisonly for purchasing
additional licenses - you must have at least one license for those products that you are
purchasing additional licensesfor. Y ou're welcome to make the most of the special to
purchase new accessories at the same time - but the first license will cost the normal price
and from there on the discount will apply. Amnesty month ends on November 30, 2006. If
you are purchasing additional licenses, then please indicate this in the comments field of
the online order form as follows: 50% discount for additional licenses during Amnesty
month.

Posted Thursday, November 23, 2006

Class Anatomy 1.3.0

Class Anatomy 1.3.0 is now available. This release benefits from the bug fix to Drivelnfo.
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Class Anatomy is also now Clarion Desktop compatible.
Posted Thursday, November 23, 2006

Drivel nfoClass Bug Fix

Roel Abspoel has released a new version of the Drivelnfo class. This fixes abug which

could result in an endless loop when using EnumerateDrives.
Posted Thursday, November 23, 2006

J-Spell Adds Portuguese

J-Spell 1.33 includes options for Portuguese and Portuguese (Brazilian) in the global
extension templ ate.
Posted Thursday, November 23, 2006

Clarion Desktop 2.05

Clarion Desktop 2.05 is now available for download. Changes include: A new password
manager with support for multi-line password data; Subscriptions via credit card, PayPal,
or ClarionShop; Changes to advertising rates; Various improvements.

Posted Thursday, November 23, 2006

GTL 6.26 Released

Version 6.26 of the Go To Lunch batch compiler introduces a second command line
parameter which will terminate GTL when the processing selected in the first parameter
completes.

Posted Thursday, November 23, 2006

Clarion Desktop v1 Expires

As Clarion Desktop 2.0 is out, version 1 will stop working this week. Standard (free) and
Professional (subscription) versions of Clarion Desktop 2.0 are available.
Posted Thursday, November 23, 2006

Huenuleufu Moves To .COM Domain

Huenuleufu has moved to a new server and has dropped the .ar counry name extension.
From now on please go to www.huenuleufu.com for all Huenuleufu products.
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Posted Thursday, November 23, 2006

.MOBI Domains At Oak Park Solutions

The .MOBI domain has recently been opened and is proving very popular. To make
registering .MOBI domain names easier for Clarion developers and their clients Oak Park
isrunning asale on .MOBI registrations for alimited time of $14.99/year (2-year min).
Also, for those unsure of how to make .MOBI compliant web sites, Oak Park is also
running a sale on the WebSite Tonight line of products, starting at $4.99 per month. These

products include .MOBI templates that make setting up .MOBI compatible web sites easy.
Posted Thursday, November 23, 2006

Clarion Desktop 2.00 (Gold)

Clarion Desktop 2.00 isthefirst "Gold" release of Clarion Desktop. It isalso thefirst
version to introduce a subscription model. There are two versions, " Standard" and
"Professional”. Standard Edition remains 100% free, and most of the functionality that you
have been using over the past couple of weeksis still available in the free version.
Professional Edition isidentical to Standard Edition except for additional features. Version
2 also offers suppliers some exciting new features. If you login to ClarionDesktop.com
you will see several new fields in the products table, including "Product Description”,
"Clarion Compatibility Info", "BuyNow URL", and "Price". To add your products directly
into the ClarionDesktop.com store contact Gary. ClarionDesktop.com will take 15%

commission on any sales, which exactly covers eSellerate and subscriber costs.
Posted Thursday, November 23, 2006

EasyOpenOffice 1.03

EasyOpenOffice 1.03 is now available. This release has numerous new methods as well as
severa new templates. Requires Clarion 5.5 or Clarion 6.1/6.2/6.3; ABC, Legacy class
template support; 32-bits only. Price: $149 (1 Developer license).

Posted Thursday, November 23, 2006

NeatM essage 2.00 Beta

For current users of NeatMessage 1.x or Audit Pack, the NeatMessage 2.00 betaisafree
download. Y ou will need a new maintenance code for NeatM essage, available by email
request. Numerous new features and changes.

Posted Thursday, November 23, 2006
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Dr. Watson Analyzer

This utility analyses DrWatson logfiles and shows(Besides the raw-data) statistics about
the found crashes. Analyses can be saved as HTML with the raw-data, HTML with the
raw-datain CSV or as XML. Statsinclude: Percentage of crashes per application;
Percentage of crashes per date; Percentage of crashes per user; Percentage of crashes per
error.

Posted Thursday, November 23, 2006

SimSoft Clarion Desktop Compatibility

The following templates are now fully compatible with Clarion Desktop: Simsoft
Templates; Simshape Templates; Simpad Templates; SimPageOfPage Templates;
SimTabTree Templates; SimDatesClass Templates;, SimFileLauncher. If you are using
Clarion Desktop please re-install and the necessary ini file will now be written.

Posted Thursday, November 23, 2006

Firebird 2.0 Released

Firebird 2.0 is now available for download. Changes include: Improved performance in
searching and matching; Removal of 252-byte limit on index size and the 30 Gb limit on
table size; New interface for international character sets; 64 bit support; Better security;
Support for derived tables; EXECUTE BLOCK syntax; Explicit cursorsin PSQL;
Optional WAIT lockout conflict timeout; Incremental backup; Serverlesslocal connection

protocol on Windows; Complete Services APl implementation.
Posted Thursday, November 23, 2006

AppScanner Lite Debugger

AppScanner isa'lite’ debugger. It can hook into a running process and show information
about: Loading/unloading of DLL/OCX; Starting/exiting of processes and threads; Debug
information send from process; Process memory usage; Exceptions encountered in the

process (first/second chance). All information can be saved to disk.
Posted Friday, November 10, 2006

Clarion Desktop 1.35 Adds Downloads, Video

Clarion Desktop 1.35 adds two new sections on the home page, "L atest Downloads from
Par2.com", and "Clarion Audio/ Video Library". The Par2 section shows links to the
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latest downloads from Steve's Par2.com site, and the Audio / Video section lists linksto
any audio / video material on Clarion (including things like podcasts, video presentations,
etc). You can also now view "All Products'! "My Products" still shows what you have
installed and what new updates are available for download etc, but "All Products' displays
all the Clarion Desktop Compatible 3rdParty products (89 as of today). There are now
"buy now" links next to products that you don't already own. As of version 1.30 Clarion
Desktop also stores your installation passwords.

Posted Friday, November 10, 2006

| Alchemy Office Schedule

Pratik Patel will be undergoing a corneal transplant on Nov.28. He doesn't anticipate being
out of commision for more than two days, but advises customers to plan their bugs
accordingly.

Posted Friday, November 10, 2006

Prol mage Demo and Sale Price Extension

The Prolmage demo is available for immediate download and Prolmage sale prices are.
Until Monday, November 13, 2006 you can still purchase Prolmage at the special price of
$199.95 (you save $50.00) or get the Prolmage/ProScan bundle for only $374.95 (you
save $74.95). Both the "Classic" Prolmage Editor interface and the new "Power T ool bar"
version of the Prolmage editor are shown and you can easily switch between the two. The
demo is an interactive program with multiple buttons that call the Prolmage editor in
different modes of operation. It illustrates some common applications of Prolmage as well
as the reusability of the editor within the same application without recoding. Also included
iIsawizard that uses the Prolmage Image Assembler to build a composite photo ID with
data, a photo and a scanned signature. Note: The PowerToolbar edition of the editor is
code complete and will ship in the next update to Prolmage. Also included in the release
will be al the imaging icons needed for the Prolmage proceduresin 10 different

color/styles. These icons are provided free courtesy of www.icons-icons,
Posted Friday, November 10, 2006

J-Fax 1.32

JFax 1.32 isnow available. This build includes afix for legacy apps using the Icetips
Previewer, aswell as a new feature whereby portrait reports are now automatically faxed
in portrait-mode.

Posted Friday, November 10, 2006
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Clarion 101: Understanding Keys and Indexes

by Bruce Johnson

Published 2006-11-16

Organizing your datais important, but datais only valuable if you can quickly and
efficiently retrieveit. In the (good) old days good filing clerks were hard to get, and well
looked after. Their job was to file away documents in such away that they could be
retrieved later on.

Sounds easy? I’ s not. How can you easily reconcile a customer’s account if everything is
filed by date? How can you find an invoice where you know the date, and amount, but not
the customer?

The problem with paper systemsis that they can be sorted only in one specific way. But
with computer data the same data can be stored in multiple different ways. Of course the
dataisn’'t stored multiple times, what is needed are multiple indexes into the data.

Anindex allows the computer to efficiently retrieve a subset of the table. For example, if
the table is sorted by last name, then finding all the Johnsons is efficient. The computer
can jump to the first Johnson and keep reading the data until the Joikes are encountered.

On the other hand the lack of an index means that records may need to be read and then
discarded. For example getting alist of all the people born in the month of May (when
there is no index) would require that all the records are read and those with a birth-date in
one of the other eleven months discarded. The disk is usually the slowest part of any
computer (by several orders of magnitude) so thiswould be avery inefficient retrieval.
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Terminology

In the Clarion world an index into the datais called akey. There are different kinds of
indexes (called both indexes and keys) but the differences between them will be discussed
later.

In the non-Clarion world, and especially if you deal with SQL databases, indexes are often

just called indexes. Technically akey and an index mean dlightly different thingsin SQL,
but that’s not important at this point.

Keys

Keys are made up of one or more fields out of the table. For example, in the previous
article, there was a Person table that |ooked something like this:

Per son
Personld FirstName LastName Sex Status
1 Bruce Johnson 1 2
2 David Harms 1 2
3 Robert Zaunere 1 2

Thistable could easily require sorting in a number of different ways. Sorting by
Per sonl d, Fi r st Nane and Last Nane would all be common sort orders for thiskind
of table.

Key Conmponents

The key for thistable might consist of something like this:

Key Name Components

IdKey Personld
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FirstNameKey FirstName,LastName

LastNameK ey LastName,FirstName

Asyou can see each key has a (unique) name and at least one component. They can also
have more than one component.

Since each person has a unique Per sonl d, there’ s no point in having any more
components for the | dKey. However it’s possible that many people will have the same
first name, or indeed the same last name, so further sorting by using more componentsis
necessary.

Inthe Fi r st NanmeKey the people are sorted by their first name. All the Bruces are
together, all the Davids are together and so on. Then the records are further sorted by their
Last Nane. So Bruce Barrington would come before Bruce Johnson, and David Bayliss
would come before David Harms.

In addition each component can be set to sort in an Ascending or Descending sort order. If
therewere aBi r t hDat e field added to the Fi r st NaneKey then all the Bruce
Johnsons could be sorted either oldest first, or youngest first.

Key Properties

Apart from the components each key can aso have a number of properties. This describes
how the key will behave later on when the program uses the table.

The key can be set as unique. In the example above the | dKey would definitely be set as
unique since each person requires aunique Per sonl d. However the Fi r st NanmeKey
should not be unique because aFi r st Nane, Last Nane combination does not
necessarily result in aunique identifier. There are many, many, Bruce Johnson’sin the
world. Indexes and Dynamic Indexes (both forms of the seldom-used | NDEX structure —
see below) cannot be set as unique.

Another property is whether the component is case sensitive or not. Since the | dKey only
contains a number thisisn’'t important (and indeed makes no sense) but case sensitivity
would dramatically alter the Last NanmeKey. If the key was set as case sensitive then
Johan de Klerk would come well after Robert Zaunere. In most cases case sensitivity is
turned off.

http://www.clarionmag.com/cmag/v8/v8nliclarion101.5.html (3 of 6) [05/12/2006 4:26:35 PM]



Clarion 101: Understanding Keys and Indexes

A third common property for akey isauto numbering. If akey is set to auto-number then
the last component in the key should be a number, and the key should be set as unique.
The system will automatically increment this number for every record that gets added to
your system. In the Per son table, the | dKey would probably be set as auto-numbered.

The last common property for keysis to exclude empty keys. This means that records,
where all the componentsin the key are zero (for numbers), or blank (for strings), will not
beincluded inthekey at all. Soif | dKey is set to exclude empty keys, then al the people
with aPer sonl d of O will not be included in the key, but they will be included in the
table. That would not be a good thing because multiple people could have the same ID (0)
when everyone should have aunique ID

In some cases excluded empty keys can be very handy. By excluding all the empty records
you can have akey that sorts a subset of the data.

Primary Key

All tables should have at |east one unique key which is designated as the primary key. This
key should (ideally) have a single component, but more than one component is allowed.
Primary keys are, by definition, unique.

While most flat-file systems (such as TopSpeed) do not enforce the requirement of a
primary key, most SQL systems will not work well (or at al) without one.

The "hidden" ID field, which | encouraged you to add to all tables, and never show to the
end user, makes the perfect component for a primary key. Having thisfield in the first
place, and using it as the primary key, is a good design habit and one you will not regret. If

thiskey is also set to be auto-numbered then you won't have to worry about specifying
unigue values at data entry time.

Index types

There are three kinds of index (small i) which Clarion supports.

Thefirst and by far the most common isa KEY. Thisis an index which is maintained all
the time for you. If you add, edit, or delete arecord, then all the KEYs are updated at the
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sametime.

The second, and seldom used, are | NDEXes (big I). | NDEXes are predefined sort orders,
like KEYS, but they are not maintained unless a BUI LD statement is executed. So there's
no overhead when adding, editing or deleting records. The primary advantages of Indexes
though are made somewhat obsolete by fast hard drives and fast computers.

The third option, and one amost never seen, isthe dynamic | NDEX. Thisisthe sameasan
| NDEX except that the sort order is defined at run-time, and not pre-defined in the
dictionary. Thistype is supported by most of the flat-file drivers, at least in some form,
and isonly really useful in some very specific instances (none of which you are likely to
encounter.)

In the Clarion world whenever people talk about indexes, they are usually (almost always)
referring to keys. When you talk to non-Clarion programmers their “index" is analogous to
the Clarion "KEY".

Real World Tip

Do not use national identity numbers as the primary index. While at first glance these
should be perfect identifiers there are all too often people who have no number at al. For
example recent immigrants to the US do not have a Social Security number. Using the
Socia Security number as your unique person identifier falls over the moment a visitor
arrives at the door.

Plus at the time of capturing the original data, the Social Security number may not be
known. Using it as the Id number in the system means that no data can be entered until this
one item can be determined.

In addition many of these numbers are, at least nominally, secret. If you don’t need them,
don’t store them.

If sort orders are so important why not just create a key for every field in the table? Well
nothing comes without a cost. Every time records are added, edited or deleted, all the
existing keys need to be updated. This takes extratime. Adding keys may speed up
reading the data, but it also slows down writing the data. Finding the correct balanceis
part of the programmer’s job.
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Summary

. Indexes are important in allowing the data to be efficiently retrieved.

« Indexesin Clarion are commonly called keys

. Keyscan consist of one or more components

. Keyshave properties such as primary, case sensitive, auto numbered, and
exclude empty.

. All tables should have a primary key.

. Keys speed up reading data, but slow down the speed with which data can
be written into the database.

. Having a single component, primary key, which contains a value unrelated
to the record is a design recommendation.

Living in Cape Town, South Africa, Bruce Johnson is a part-owner of CapeSoft and has
been programming in Clarion since 1992. He authored the successful "Programming in
Clarion's ABC" book and has been involved in some of Clarion's most popular
accessories. When not programming he enjoys cooking, and sports - the one as a direct
result of the other.

Reader Comments

Add a comment

. » Whatsa"Joike" ?
. » A last name. Bruce would, of course, never use that as a...
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During October and November of 2005, Clarion Magazine published our article A Treein a Page Loaded
Browse: the Sequel, in three parts. Its content built upon two articles by Ronald van Raaphorst which
appeared in Clarion Magazine in May 2003.

Taken together, the above articles explained a ssimple way to implement an "any-level, any-length” treein
asingle .tpsfile and to view and manipulate it from within a standard Clarion page-loaded browse.

There are many uses for such afile structure, but our interest was to use it to represent interactive
dialogue. A stripped-down example of adialogue treeis shown in Figure 1.

Script Tree

........... A Scrig
=-Q First Question
P Responze One
A Action 1
A Action 2
P Responsze Two
S Another Script

Figure 1. A simple dialogue tree
There are four record types shown in Figure 1.

. S Script ascript consists of a set of "questions”

. Q Question one or more possible responses are attached to each question
. R Response "actions" are executed when a given response is chosen

. A Action an action executes an expression and saves the result

As can be seen, thistiny tree has alength of seven items, with four levels. In practice our dialogues need
no more than 50 levels, but benefit from having no length limit.
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At run-time, when a script is executed, the end-user chooses a pathway through the script by selecting
from amongst the offered responses. For now, however, we are just interested in the design environment.

Follow-on questions may be attached to responses, as may be seen in Figure 2.

Script Tree
=5 A Scrpt
=Q First Question

H Besponse One
A Action 1

A Action 2
H Besponse Two
=@ Follow-on question

R Responze One
~ A Action 1

R Bezponze Two
A
— 5 Another Script

Figure 2. Added follow-on questions

Even more questions (and their associated responses and actions) may be added, to the required depth. It
will help at this point to explain Ronald van Raaphorst's contribution to the design of atreefile, using a
brief excerpt from our earlier article. He proposed that for each entry in the above tree there should be a
hidden CSTRI NGfield that controlled everything. In the code below we use his name (SegNo) for this
field. It isthe only additional data field needed to produce the above tree in a standard page |oaded
browse.

Here are the control strings for the entriesin Figure 2:

Control string Level
0001 1
0001. 0001 2
0001. 0001. 0001 3
0001. 0001. 0001. 0001 4
0001. 0001. 0001. 0002 4
0001. 0001. 0002 3
0001. 0001. 0002. 0001 4
0001. 0001. 0002. 0001. 0001 5
0001. 0001. 0002. 0001. 0001. 0001 6
0001. 0001. 0002. 0001. 0002 5
0001. 0001. 0002. 0001. 0002. 0001 6
0002 1

(DJ>;UJ>;UO;U)>)>;UOU)E|
i)
D

Each additional level in the tree adds another five characters to the control string.
Thetreefileiskept in the sort order dictated by this string. A brief inspection of the above control strings

will confirm that they are indeed in that order. The decimal points that separate each level are for
readability only, but very handy for that, as can be seen. When it comes to inserting additional entries
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anywhere in the tree, thereis no problem, there is room for thousands of entries.

What about the Level values shown in the above table: where do they come from? As explained, the
control string provides everything. It gives the level number, by using this simple expression: Level =
| NT(LEN( SegNo) / 5) + 1.

Aswill be seen below, the code that prints a dialogue tree does so by re-generating its structure from the
SeqNo field and from nothing else.

In the time that has passed since the above article was written we have been attempting some longish case
studies and eventually ran into the need for hard copy. The output needed is more like a flowchart or
diagram, because dialogue trees can splay out sideways and run to a number of pages. Once on paper

they can be studied, shared with a group and revised before being modified within the devel opment
environment. Creating a good dialogue is a non-trivial task.

Mercifully, akind of inevitable discipline exertsitself on the authors of interactive dialogues. If they
entertain too many possibilities they find their dialogue has become unmanageable. Typicaly, a"green”
line of connected responses is defined, which runs through the dialogue from beginning to end. Then
there are "orange" lines that run for awhile, but ultimately fizzle out or rgjoin the main stream. "Red"
lines are more swiftly curtailed.

In acomplex dialogue there may of course be more than one green line, but normally there are only a
few. The effect of this discipline, imposed as it were by common sense, is that dialogue trees do not splay
out too far. They take on avertical orientation, generally work their way downwards and do not sprawl
unpredictably. This simple tendency informed our solution. Figure 3 shows a brief example dialogue. It
asks afew questions to determine how many descendants the respondent has. It has a depth of eight
levels.
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Primary Script |Great GrandChild
Label | | Dialogue Tree [ ]
1 =5 Primary Script
2 =0 Do you have any children?
3 1] I_ Fl Yes, | do
B I--ﬂ Do pour r:hldren have Emy children of their own?
i =H *Yes, they do
b & getnumbei[grandchildren, "How many do they have?): descendants -
] —R Mo, they do not
26 — A end[]
15 = Iz pour child a boy or a gil?
16 =FH He is a boy
18 =0 Doez he have any children?
20 LA Yes. he does
24 = A getnumber[grandchildren, How many childien does he have?’)]
21 R Mo, he doez not
17 =-A She iz a gil
14 =@ Does she have any childien?
22 =R Yes, the does
25 | — A getnumber(grandchildren, ‘How many childien does she have™
23 H Mo, she does not
4 —R Hao. | do not
27 A last{)
10 =8 Great GrandChildren
1 F-Q Do pou have any grieat-grandchilden?
12 =R Yez, I do
14 - A getnumber|greatgrandchildren, *How many do you have?']; dezcendants +:
13 ~H Ho, | do not
: = getnumberchildren, "How many children do you hawve?')
LErEE ] e dezcendantz += children;
dava i children == 1) jump(15);
Seript

Figure 3. An example dialogue (view full size image)

The browse in Figure 3 is astandard Clarion browse of atree. Please refer to the earlier articlesto see
how it works. The full content of the highlighted entry in the browse is shown in a hot field below the
browse. The pseudo code in that hot field shows the simple downward flow of a dialogue being bypassed
using ajump function (logically identical to a goto). Jumps are represented diagrammatically to the right
of the browse and may go forward or back.

So, how could the tree in Figure 3 get onto hard copy? One way would be to use third-party tools that
allow printing direct from a browse. Used to the full, these tools will print everything in the tree,
including the line icons that delineate the tree and the characters"S*, "Q", "R", and "A", which are a'so
icons. But they are aresource-heavy way to go for just one output, when you add up all the tools needed
and their impact on program size.

The solution illustrated in Figure 4 presents the tree as a standard ASCI| file. Pretty it is not. But being in
this unadorned format it can be viewed by Notepad and printed.
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& FirstCase THT - Mokepad ]

Fis Edt Formst  Help

L=l B T

5 Primwary Soripo
Lo po wou have any wes childeen?
jR Wes, I da
4 getnusher (childesn, 'How masy childesn de pau heve?' ) descandanbzs 4= childsen:
| it (children == 1] jump(lS)s

o fo wour children have any Jdhlléren of thele own?

| FR Yes=, chey do

| | i gersurber (geardechildren, "How many 30 chey hawe?! | descesdapcs 8 grandehildess
|1 erllilb]

| LR Mo, shey da pos

Lo Is wour child & hoy of & glxrl?

|
|
|
|
|
|
| FR E= 1= a boy
| |%Q Does he bave any chlldren?
| | I-P. Yax, ha doas
| | |t gecnarker (geandchildren, 'How many children doe= he have?'): descendants += goandchildren
111 amlll0)
| | “B Ka; he daes mOn
| LR 3he i3 & glrl
| L Dews ke have any childeasn?
| IR ¥==, =he do==
| | L& getnumber (grandchildren, 'lSow many children dos=s= she have?']; descendants += gracdchildeocen
| | aallflo)
| LR ¥o, akes does noc
Lp Mo, I da pae
= Grast Frandlhz ldeen
Lo po you have mny gresc-goandchilden?
IR Yes, I do
| LA geteunger (greatgrandehildesn; 'How many o you bave?')r descenfancs += greatgrakdehildzen
Lk Mo, I da wmat

Note that the expressions in an Action entry can be as long as required, since they may be spread over

Figure 4. A plain solution (view full size image)

multiple lines. This article does not cover the printing of jump lines, which are a bit specificto a
dialogue, but it does explain the code needed to do the tree itself.

Getting started on coding

Theline charactersin Figure 4 areto be found in afont called MS Linedraw. Itsfile nameis LineDraw.ttf

and it can be downloaded and made available to any Clarion program, or be selected from within

Notepad. Google lists a number of download sites. The line characters are identical to those in the old

DOS extended character set and have the same decimal values. A Google search on "ASCII codes"

provides convenient tables. Figure 5 shows an extract from one such table. Each character’ s decimal

value and appearance is shown.
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176
177
175
179
130
151
152
153
154
155
156
157
155
158
190
181

193 L 209 9+ 25 G 241

194 + 210 ¢ 26 T | >
& 195 b 21 L 237 g0 243 <
| 196 — 212 k228 T 244 T
] 197 4+ 23 229 5 245 ]
¥ 198 214 230 o 246 -
] 9e b 25§ 1 ¢ 247 =
. 200 L 216 £ 3} 0 0 248 ¢
1 00 0 27 @ om 249
] 202 L 218 - 4 oo 2500 .
I 208 9+ 219 P 135 & 251 o
3 04 L 220 g 23 w252
4 05 = 221 | 37 4 253 2
I 06 L 222 ] @ oz 254 o
4 07 &£ 0 223 W 330 . 255
1 08 L 124 o 240 =

Figure 5. An extract of extended ASCII codes

Some preliminary manipulation of the TRE: SeqNo field in the TREE file is needed to create a tree ready
for printing. Thisis donein three stages using a queue called St r i ngQu. The queueis defined globally
S0 as to be accessed by multiple procedures.

Thefieldsin St r i ngQu are shown in Figure 6, an extract from the data definition entered into the
Global Properties of the app.

The queue fields are:

StringQu QUEUE
SQU:zRecHum LOMG
SQU:Label LOMG
sQU:Type STRIHNG
SQU:Lewvel BYTE
SQU:EndLine LOHG -
SQU:Lines STRIHNG
SQU:JumpLines STRIHNG
EHD

Figure 6. The fields in StringQu

SQU: RecNum Holds running number from 1 to the number of entriesin the queue
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SQU: Label Holds the contents of the TRE: Tr eeAut o field, an unchanging number
identifying every record in the TREE file.

SQU: Type A single character field containing"S', "Q", "R" or "A"
SQU: Level The level value calculated from the TRE: SegNo field
SQU: EndLi ne The TRE: Tr eeAut o value of the record marking the end of the vertical line

which began at the TRE: Tr eeAut o in SQU: Label
SQU: Li nes A 50 character field holding the tree lines as they will be printed

SQU: JunpLi nes Not used in this article

The only fields that are read from the TREE file are:

TRE: Pl ayAut o an unchanging number identifying each "Play" or Case Study
TRE: SegNo the hidden CSTRI NGfield that defines atree's structure

TRE: Tr eeType asingle character field containing "S", "Q", "R" or "A"

TRE: Tr eeAut 0 an unchanging number identifying every record in the TREE file

Note that the queue entries are of a manageable size, principally because they do not need to hold the

contents of the TRE: SegNo field.

The routine doing the work is CalcLines and itsjob is to produce afinished St r i ngQu which can then
be used to create an ASCI| filein the format shown in Figure 4. The main task of thefirst of the three

stagesisto extract needed fields out of TREE and writethem to St r i ngQu asfollows:

Cal cLi nes ROUTI NE
I build initial version of StringQu
FREE( St ri ngQu)
CLEAR( TRE: Recor d)
STREAM TREE)
I confine to one Case Study
TRE: Pl ayAuto = GO Pl ay
I key has two fields: TRE: PlayAuto and TRE: TreeAut o
SET( TRE: Key_SeqNo, TRE: Key _SeqNo)
LOOP
NEXT( TREE)
| F ERRORCODE() THEN BREAK.
| F TRE: Pl ayAuto <> GO Pl ay
I out at end of the one Case Study
BREAK
End
I Script, Question, Response, Action
SQU: Type = TRE: TreeType[ 1]
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I save unchanging I D of TREE record
SQU: Label = TRE: TreeAut o
| F SQU: Type[1l] ="'S
I just gets the indenting right

SQU: Lines[1l] =" S
ELSE
I target for lines during 3rd pass
SQU: Lines ="'
END
SQU: Level = INT(LEN(TRE: SeqNo) / 5) + 1

I calculated in the next stage
SQU: EndLine = 0
ADD( St ri ngQu)
END
FLUSH( TREE)

The above code pretty much explainsitself, with some help from the comments. At its conclusion all the
information needed to construct a printable treeis contained in St r i ngQu, but it needs some further

work.

The second stage of the Cal cLi nes routinereads St ri ngQu for just one purpose —to calculate a
value for SQU: EndLi ne. When thisis done the level, starting point and length of every vertical linein
the tree will be known. Thetrick isto read the queue backwards, saving up line end points until they can

be written back into the entries where the respective lines began.

I cal cul ate endi ng RecNum for each |ine and
I save in the record where the |line begins
PrevLevel =0
I array of 50 LONG s, one per |evel
CLEAR( Level Array)
I read queue backwards
LOOP RecNum = RECORDS(StringQu) TO 1 BY -1
GET(Stri ngQu, RecNum
| F SQU: Level < PrevlLevel
I if going up to a higher
I level in tree then wite
I array val ue at index

SQU: EndLi ne = Level Array[ SQU: Level +1]
I SQU: Level +1 to SQU record
I and zero entry in array
Level Array[ SQU: Level +1] = 0
END
I save RecNum for tracing
SQU: RecNum = RecNum
I purposes only
PUT( St ri ngQu)
I if level has changed and no
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I value is present as yet, then
I save RecNumin the SQU. Level 'th
I position in Level Array
| F SQU: Level <> PrevlLevel
| F ~Level Array[ SQU: Level ]
Level Array[ SQU: Level ] = RecNum
END
END
I and update PrevLevel
PrevLevel = SQU: Level
END

For those who are interested, the best way to understand the above code is not for me to attempt an essay
on it! Rather, study the comments as you work through a pencil and paper exercise and see that it works.

In the last stagethe Level Arr ay iscleared and used again. It is here that the SQU: Li nes field can be
filled in with the specia line drawing characters. All the lines across one entry are generated by the inner
LOOP based on what isfound inthe Level Arr ay.

I now, drop in the line characters
CLEAR( Level Array)
I read forwards in StringQu
LOOP RecNum = 1 TO RECORDS( Stri ngQu)
| F RecNum = 1
GET(Stri ngQu, RecNum
I hold for next entry in queue
Next Num = SQU: EndLi ne
SQU:. Lines ="' S
PUT(StringQu)
ELSE
GET(Stri ngQu, RecNum
I F Next Num >= RecNum
' if Endline is equal or |ess
I than current record then the
I SQU: EndLi ne fromthe
I preceding record was witten to.
Level Array[ SQU: Level ] = Next Num
END
LOCOP I# = 1 TO SQU: Level
I wites lines to each position
I in SQU:.Lines up to SQU: Level
I but only if Level Array contains
I an EndLi ne val ue there
| F Level Array[ | #]
I if so, decide which |ine char:
IF I# < SQU: Level
I a vertical line
SQU: Lines[ I #] = '<179>
ELSI F Level Array[ SQU: Level ] = RecNum
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I an endi ng cor ner
SQU: Li nes[ I #] = '<192>'
SQU: Li nes[ | #+1] = SQU: Type
Level Array[l#] =0
ELSE
I or md-Iline connector
SQU: Li nes[ I #] = '<195>'
SQU: Li nes[ | #+1] = SQU: Type
END
PUT( St ri ngQu)
END
END
| F SQU: Level =1
SQU:. Lines ="' S
PUT(Stri ngQu)
END
I hold for next entry in queue
Next Num = SQU: EndLi ne
END
END

For tracing purposes St r i ngQu can beviewed inalLi st control, just to be sureit is okay. An example
isshownin Figure7.

] §

Fec |Lakbel]| T|Level] End |Lines
1 1|5 1 22| 3
z 2|0 2 21| o
3 3| R 3 10| | R
4 Slal 4 o ||k
5 6lo| 4 g || b2
& FIR| & 7 ||| FR
7 9 A 3 al ||| ta
B 5| R 5 al ||| e
= Z6 A 4 ol || kA
10 15(Q| 4 16 || Lo
11 16/ R 5 1z || R
1z 18| @ & 15 || |Le
13 z0R| 7 14| || | R
14 24| A & al || | |
15 z1|R| 7 al || | Lm
16 17| R 5 17 || LR
17 19| 0 & zol || Lo
15 22|R| 7 19| || FR
19 25| A & al || | La
z0 23| R| 7 al || LR

84
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Figure 7. Displaying StringQu in a List

At this stage in the proceedings, the structure of the dialogue tree has been extracted successfully. The
next stepsistojoin it up with the tree’s content, take care of Action entries that will run for more than
one print line, and output an ASCI|I file. These tasks are addressed in the routine Bui | dTREEFI LE.

The TREEFI LE isdefined in the After File Declarations Global embed:

TreeNane STRI NG 64)
TREEFI LE FI LE, DRI VER(' ASCI | ' ), NAMVE( Tr eeNane) , |
PRE( TRA) , CREATE
Record RECORD, PRE()
Li ne STRI NG 255)
END
END

The routine begins by using the Case Study name to give aname to the ASCI| file. It then proceeds to
CREATE thefile before it is opened, which has the effect of deleting any existing file of that name and
beginning with an empty ASCI|I file..

Bui | dTREEFI LE ROUTI NE
I formthe nanme for the TREEFILE to be
I generated, using the Case nane
TreeNane = CLIP(PATH()) & '\Generate\' & |
CLI P(LOC: CaseNane) & '. TXT
CREATE( TREEFI LE)
| F ERRORCODE( )
MESSAGE(' Fai l ed creating TREEFI LE')
END
OPEN( TREEFI LE)
| F ERRORCODE( )
MESSAGE(' Fai | ed openi ng TREEFI LE')
END

The routine then reads all the recordsin the TREE file for the case and reads each matching entry from
StringQu.

T# =0
CLEAR( TRE: Recor d)
STREAM TREE)
TRE: Pl ayAuto = GLO Pl ay
SET( TRE: Key_SeqNo, TRE: Key_SeqNo)
LOOP
NEXT( TREE)
| F ERRORCCODE() THEN BREAK.
| F TRE: Pl ayAuto <> GO Pl ay
BREAK
END
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T# += 1
GET(StringQu, T#)

A matching entry from St r i ngQu isread for each TREE record, and arecord in the ASCI| fileis built
from afixed length SQU: Label , avariable length set of vertical linesfrom SQU: Li nes and thetext in
the TRE: Tr eeText field. Asneeded, long entries are formed into multiple records.

X# = I NSTRI NG ' <13>' , TRE: TreeText, 1,1) ! divide TreeText if CR there
| F X#
I blank the first CR found
TRE: TreeText [ X#] ="' '
TRA: Li ne = FORVAT(SQU: Label , @ _5) &' ' & CLIP(SQU:Lines) & |
"' & TRE: TreeText[1 : (X#-1)]

ELSE
TRA: Li ne = FORVAT(SQU: Label ,@_5) &' ' & CLIP(SQU: Lines) & |
"' & TRE: Tr eeText
END

ADD( TREEFI LE)
| F ERRORCODE( )
VESSAGE(' Fai | ed addi ng to TREEFI LE')
END
L# = LEN(CLI P(TRE: TreeText))
I'reduce S# - clip off last line & icon
S# = LEN(CLI P(SQU: Lines)) - 2
CLEAR( SavelLi nes)
I these are the lines to be duplicated
' in the foll ow ng rows
SavelLines = SQU:. Lines[1l : S#]
I if needed, add extra rows to dial ogue
LOOP VWHI LE X#
I save begi nning of remainder of TRE: TreeText
Y# = X# + 2
I see if another CR/LF
X# = I NSTRI NE ' <13>', TRE: TreeText, 1, 1)
I nore to chop up?
| F X#
' blank the CR found
TRE: TreeText[ X#] ="' '
I ending corner needs no follow ng vertica
| F SQU: Li nes[S# + 1] = '<192>'
TRA: Li ne = FORMAT( SQU: Label , @_5) & ' ' |
& CLIP(SaveLines) &' ' & TRE: TreeText[Y# : (X#-1)]
ELSI F SQU: Li nes[ S# + 1] = '<195>
I but md-1line connector needs one
TRA: Li ne = FORVAT( SQU: Label , @_5) &' ' |
& CLI P( SavelLines) & |
'<179> ' & TRE: TreeText[Y# : (X#-1)]
END
ELSE
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| F SQU: Li nes[S# + 1] = '<192>'
' ending corner needs no follow ng verti cal
TRA: Li ne = FORVAT( SQU: Label , @ _5) &' ' |
& CLI P(SavelLi nes) & |
"' & TRE: TreeText[Y# : L#]
ELSI F SQU: Li nes[ S# + 1] = '<195>
I but md-line connector needs one
TRA: Li ne = FORVAT( SQU: Label , @ _5) &' ' |
& CLI P( SaveLines) & |
'<179> ' & TRE: TreeText[Y# : L#]
END
END
ADD( TREEFI LE)
| F ERRORCODE( )
VESSAGE(' Fai | ed addi ng to TREEFI LE')
END
END
FLUSH( TREE)
CLOSE( TREEFI LE)

And that isit. The end result is an output working diagram at avery low cost in program size and which
isfast and effective. Figure 4 has already shown what it looks like.

David Podger has been an independent Clarion developer in Australia for a decade. He presently livesin
Sydney, where he sells a specialised accounting application for remote communities.

Dr Deon Canyon is a Senior Lecturer (tranglation: Associate Professor) in public health and medical
entomology at James Cook University in North Queensland, Australia. His current research interests
include: Disease control simulation models for use in distance education; Lymphatic filariasis (a disease
caused by thread-like parasitic worms) and the Aedes polynesiensis mosquito in transmission and control
of the Pacific Head Lice (Pediculus capitis); Health in remote settlements and the use of touch screen
kiosks to improve it; Aedes aegypti mosquito behavior, physiology and ecology . Deon is married, and
has three children. His hobby of choice iskite surfing.
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| have a customer browse which must indicate whether a customer has an email address,
and if the email addressis present, allow the user to send an email. But as usually seemsto
happen, the obvious solutions don’t apply.

My customer file has afield for the customer’s email address. To determine that a
particular customer has an email address, | could populate the email address in the browse.
If a customer does have an email address, it would show. If the customer does not, the
column would be empty. Unfortunately, as Figure 1 shows, | don’t have the room in the
list box for another field.
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by Customer I |by ame | by Zip Cove | by City | by Preferred Disc. Group |

Go Tox | |

Humber | Disc. Group Hame | Phone Humber City | State IliE Coda =

Customer Count

R R ] ; i = i m Delete K Close

Figure 1. Customer list with "EMail" button (view full size image)

Alternately, | could populate the email field as a hot field, outside the list box proper. The
net effect would be substantially the same as having the datum in the list box.
Unfortunately, asis the case in so many of my browses, | don’t have the real estate for this
either.

Besides, what | really want to do is click on something to actually send an email. So, |
chose a button.

My options, in this case, are quite limited. | need to be able to enable/disable the button as
| scroll through thislist. Thisis fortuitous because the button calls my email client with a
"send to" valuefilled in the email address field instead of forcing me to open the form to
send an email. Asaresult | really need the state of the button to reflect the reality of the
underlying record.

The question is: "How do | dynamically enable/disable a control on a Browse template
procedure?"

A Blast From the Past

http://www.clarionmag.com/cmag/v8/v8nllnewselection.html (2 of 6) [05/12/2006 4:26:40 PM]


http://www.clarionmag.com/cmag/v8/images/v8n11newselection-fig1.jpg

Controlling Controls

In Clarion for DOS, | used the Process Selected Record embed for this purpose. The
equivalent embed in windowsis NewSel ect i on.

¥ Embedded Source: Browselustomer

XN o o - o

Wcmmrmlmmmglhmm % [0 I?I‘E'l I:E- 'FEI gl i ﬁl £l = ©

Go Toe | | | Ireent |
fumbor  [Disc.Group [N | = =i Conlid Everls -]
= m THroeme:l |
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o] Aleres + | + |
O Geresshed Code 000 &
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Eilied
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Curstrmar Courl: = [ Gerested Code
& W elenal el
Fat ERLA =¥ Piefleiiey
O Gerwished Code =
i | i

Contiol Eventr, Fliosse 1 HewS sladion

Figure 2: NewSelection embed (view full size image)

Note that this method is a method of the list box, not the window.

Suppose | construct a browse where CUS: Emai | ishot and the code in NewSel ect i on
is:

If CUS EMail <> '

?Emai | {Prop: Di sabl e} = Fal se
El se

?Emai | { Prop: D sabl e}
End

True

After compiling, | enter some records, some with, some without email addresses. As|
scroll through the browse, the email button would indeed enable/disable correctly in
response to the underlying data.

However, if | use the mouse to click on arecord, page up/down the button no longer
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updates correctly.

Back to the drawing board

It turns out that TakeNewSelection is the real replacement for the DOS Process Selected
Record.

As Arnor Baldvinsson observed in arecent posting:

TakeNewSelection is executed upon the control [the list control, in the
current case] receiving EVENT:Accepted or EVENT:NewSelection. If you
put [your code] in EVENT:NewSelection you may also need the put it in
EVENT:Accepted. If you use TakeNewSelection you only need one place
for the code.

TakeNewSel ect i on, asaquick look through the browse class (abbrowse.clw) shows,
iscalled from Br owseCl ass. TakeEvent . This means that any browse event will
check whether there has been anew list row selected.

In theory this means that both scrolling up and down the list and mouse clicking on
different rows will call this method. And practice proves the theory. In the sample app,
downloadable at the end of this article (the app iswritten in 5.5), select Browse | Browse
Customers (New Selection). Create some records, some with, some without email address.
Scroll, click, move about the list and you will see that the EMail button enables and
disables just as you would expect.

A fly in the ointment

Perhaps you noticed that when you first opened the browse, and there were no customer
records, the EMail button was enabled.

Of course, this behavior isincorrect (no list box event has been caled, so

TakeNewSel ect i on isn't either). The obvious solution isto default the button to
"disabled." Simply click the "Disable" checkbox in the window formatter for the button.
Thisworks and iswhat | have done in the example application.

In fact, | hadn’t really noticed this until Jeff Slarve offered his alternative to
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TakeNewSel ecti on:

If you'd look at the updatewindow method, you' d see that’swhat it’ sfor.
That’ swhere the ABC browse does it’ s enabling/disabling of the
change/del ete/lwhatever buttons.

Also, if there are no records in the browse, your code will not get called.
UpdateWindow ... will.

The UpdateWindow method

The UpdateWindow method is called by:

. Reset Fr omAsk

. Reset FronBuf fer

. TakeAccept edLocat or (thisiswhere controls are enabled/disabled,
e.g. if there are records in the browse)

. For mVCRO ass

In other words, Updat eW ndowis called ailmost as often as TakeNewSel ect i on.
Importantly, it isthe various Reset methods that are called at browse initialization,
before there are any list box eventsto handle. Thisiswhat prompts Mr. Slarve’' s comment
that Updat eW ndowwill behave correctly when there are no records without further
developer action.

Summary

If you need to dynamically enable/disable update buttons (Insert, Change, Delete), thisis
the way to do it. The only differenceisin the code called:

| f

?BRWK. I nsertControl = 0

?I nsert{Prop: Di sabl e} = True
El se

?BRWX. | nsert Contr ol ?l nsert

?I nsert{Prop: Di sabl e} = Fal se
End
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TakeNewSel ect i on, Updat eW ndow. Both work. Both work as expected. Neither
requires much work.

How typically Clarion.

Download the source

Steve Parker started his professional life as a Philosopher but now tries to imitate a

Clarion developer. He has been attempting to subdue Clarion since version 2007

(DOS, that is). He reports that, so far, Clarion is winning. Steve has been writing
about Clarion since 1993.
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Part 2 of Richard Rose's Camtasia presentation on how to use the debugger is now
available to ClarionMag subscribers by specia arrangement with the UK Clarion User's
Group. Thisisa 10 minute, 25 meg AV I file. If you have trouble downloading please
delete any partia downloads and do a Save As.

Please post any comments below.

Download the video

Reader Comments

Add a comment

. » Dear Richard Thank you for sharing your knowledge about...
. » Hi Braam I've used a product called Camtasia Studio 4...
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Over the years I've done alot of parsing of text files, some of it trivial and some fairly complex.
Searching for text doesn’t always mean just finding one string inside another string; often it means
finding a string that occurs after another string, or within a specific block of text, or only after a
specified string has occurred x number of times. Often times the code winds up looking very
spaghetti-like, with lots of flag variablesto keep track of where I’ ve been and where I’ m going.

Does complex text searching always mean kludgey code? Hopefully not. There' satechnique that’s
been around along time that | think is quite useful for solving avariety of problems. It's called a
Finite State Machine (abbreviated hereafter as FSM). Briefly, you determine the possible states your
logic can bein, and then determine what causes transitions between the states. All finite state
machines have an initial state, and hopefully aterminal state. All that’ s left is finding the statesin-
between.

In thisarticle I’m applying the FSM technique to searching text, but it can be used to solve many
coding problems.

An example

Consider the following block of text, which is one of many entriesin afileaDHCP server uses to
record | P address |eases:

Listing 1

| ease 192. 168.0.8 {
starts 5 2006/10/13 16: 39: 17;
ends 5 2006/10/13 22:39:17;
bi ndi ng state acti ve;
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next binding state free;

har dwar e et hernet 00: Of : ea: 46: 98: 89;
uid "\001\ 000\ 017\ 352F\ 230\ 211";
client-hostnanme "office";

}

Say you want to extract the IP address for a specific client-hostname. "Simple!" you say, "just look
for thelinethat startswith' | ease' andthelinethat startswith' cl i ent - host nane' ." Simple,
yes, but not terribly rigorous, and it’s not guaranteed to work at all. These files use a C-like syntax,
and in C, curly brackets group items and semicolons separate them. Newlines tend not to mean

much. In fact, the specification for thisfile just says this about alease declaration:
| ease i p-address { statenents... }

Standard, line-oriented text searching won’t necessarily work in this situation. And in any case |

disike arbitrary line or field length limitations. Unfortunately, Clarion’s disk accessis primarily
record or block oriented. I’ ve always missed the character 1/0 capability C programmers take for
granted.

With these considerationsin mind, I’ ve broken the job into three tasks, each building on the one
beforeit:

1. Create aclass which performs character 1/O, using the DOS driver to retrieve blocks
of characters, but encapsulating the ugly details of passing them along one at atime.
Thiswill then produce a character stream for the parser.

2. Create a parsing function, which reads characters and creates tokens from the input
stream.

3. Finaly, create afinite state machine, which will act on the tokens and extract the
required information.

The Character I/0O Class (CharFilelO)

The C Standard Library provides avariety of functions for performing character 1/0O, and the
Char Fi | el Oclass mimicsthis capability. The class only needs Input, not Output, so the functions
implemented in the class are:

1. fopen - open afile

2. fclose- closethefile

3. getc - get the next character (asaLONG) from thefile
4. ungetc — push back one character if we read too far

The class uses the DOS file driver to retrieve up to 512 characters at atime. The buffer length and
buffer position are private properties of the class. The getc method:
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1. Checks buffer length and position to make sure there are characters in the buffer and
that it isn’t about to read past the end of the buffer. If it is, the buffer isrefilled with
the next 512 characters.

2. If there are avail able characters, returns the next one as an ASCII code. Otherwise
ECF (-1) isreturned.

Theunget c¢ function allows you to push back one character. For example, when skipping over
whitespace (spaces, tabs, etc.) you don’t know you’ ve hit a non-whitespace character until you've
read it viaget c. Unget ¢ allowsyou to put that one character back at the head of the input stream.

A simple example of using the classisfound in Listing 2.

Listing 2.

ReadFi | e PROCEDURE( STRI NG pTheFi | e)
fin & harFil el O

c

LONG
CODE
fin & NEWCharFil el O
fin.fopen(pTheFile)
LOOP

c = fin.getc()

|F ¢ = EOF

BREAK

END

I Do sonething with the character
END
fin.fclose()

FSM 1.zip provides a simple demonstration program for the Character 1/0 class.

The Parsing Function (GetToken)

While the character /O classisintended to be generic, the parser must be adapted to the grammar of
the subject text. In the case of the DHCP server file | need to:

1. Skip over leading non-relevant character, such as comments and whitespace. In this
file, comments are lines starting with a‘# and whitespace is tab, linefeed, carriage
return and space (see Listing 3.)

Decide what characters delimit tokens (See Listing 4.)

3. Decide whether/how to handle quoted strings (See Listing 4.)

N

Listing 3:
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LOOP
c = fin.getc()
CASE c
OF EOF
RETURN NULL
OF VAL('"#') ! comment, scan to end-of-line or ECF
LOOP
CASE fin.getc()
OF 10 ! Linefeed

BREAK
OF EOF
RETURN NULL
END
END
OF 9! Tab
OROF 10 ! Linefeed
OROF 13 ! Carriage return
ORCF 32 ! Space
I Wi tespace, keep goi ng
ELSE

' Non-whi t espace encountered, read too far.
' Push the |l ast character back and exit the | oop
fin.ungetc(c)
BREAK
END
END

The loop breaks when it encounters non-whitespace, and the next bit of code dynamically creates a

token:

t oken &= NEW CSTRI NG maxTokenLengt h)

If necessary the size can be increased later. But for now, the code begins copying the input stream to

the token (see Listing 4.)
Listing 4.

LOOP
c = fin.getc()
CASE c
OF EOF
BREAK

OF VAL('"') ! Double quote, toggle the flag and skip the character

inQuote2 = 1 - inQuote2
CYCLE
OF 10 I Li nef eed
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ORCOF 13 ! Carriage return
I These term nate the token

BREAK
OF 9 I Tab
OROF 32 I Space

OROF VAL(';') ! Sem col on
' If inside double quotes, include these characters in the token
I Oherw se, these characters term nate the token
| F inQuote2 =0
BREAK
END
END
len += 1
token[len] = CHR(c)
END

The Finite State Machine

It's now time to design the state machine, and the first step is to determine what states will be
needed. It will probably be helpful to have Listing 1 available as you read this|list of states.

. StateOistheinitial state. The code calls Get Token until it returns"lease". Thisis
the first element of alease declaration, which signifies a change of state. Move to state
1.

. State 1 —In this state the code is waiting for an |P Address, so the next token will be
saved in the event that the client-hostname of this |ease matches the one | am looking
for. Move to state 2.

. State 2 — The next character should be an open curly bracket. If that’s what
Get Token returns then the code moves to state 3, otherwise it returns to state O and
resumes waiting for a lease.

. State 3 — At this point the code is expecting to find statements or a close curly bracket.
The statement the code is looking for is "client-hostname "office";". If Get Token
returns "client-hostname”" it moves to state 5, otherwise it moves to state 4.

. State 4 — This statement didn’t start with "client-hostname" so the code keeps reading
tokens until it finds one delimited by a semicolon (which indicates the end of a
statement.) If it finds one it moves back to state 3; otherwise it remains at state 4.

. State 5— The code found "client-hostname" so it needs to compare the next token with
the client it islooking for. If it matches it savesit. Regardless of whether it matches or
not, the code moves to state 6.

. State 6 — The code has found everything of interest in thislease, so it waits untill
Get Token returns a close curly bracket, indicating the end of the lease declaration. If
found, the code returnsto state O, otherwise it remains at stete 6.

Now that the states have been determined, al that’ s left is some fairly straightforward coding. Here's
the loop (the state variable has a starting value of 0):
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Listing 5.

LOOP
token &= Get Token(fin, delimter)
| F Token &= NULL

BREAK
END
CASE state
O 0
I Start and wait for a | ease declaration
| F UPPER(t oken) = ' LEASE
state = 1
END
DI SPOSE( t oken)
o1
I Found a | ease, the next token should be an | P address
' If | were being rigorous, |'d probably want to |look at this
I token and ensure that it at | east resenbles the format of an
I | P address
[

F NOT savel pAddress &= NULL
DI SPOSE( savel pAddr ess)
savel pAddress &= NULL

END
savel pAddress &= token
state = 2

OF 2

I I'"ve gotten what should be an | P address,

I the next token should be an open curly brace

| F token =" {{'
state = 3

ELSE
I Ddn't find an open curly brace, go back to | ooking
I for the start of a | ease declaration

state = 0
END
DI SPOSE( t oken)
CF 3

I After finding an open curly brace,
Il or after a later statenent ends with a ';
I wait for "client-hostnanme'

| F token = "}’
state = 0

ELSI F UPPER(t oken) = ' CLI ENT- HOSTNAME
state = 5

ELSE
state = 4
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END
DI SPOSE( t oken)
OF 4
| F token = '}
state = 0

ELSIF delimter = VAL(';")
I Statenent has ended, go back to |ooking for "client-hostnane
state = 3

END

DI SPOSE( t oken)

OF 5

I This is the token found after "client-hostnane"

| F token = '}
state = 0

ELSI F UPPER(t oken) = UPPER(pC i ent Nane)
I This is the client | amlooking for, save the |IP address
I But there could be nore instances, so keep going and save
I the |l atest one.
| pAddr ess &= savel pAddr ess
savel pAddress &= NULL

state = 6
ELSE
state = 6
END
DI SPCSE( t oken)
OF 6

' 1"ve found the client-hostnane | am | ooking for,
Il so wait for the end of the | ease decl arati on
| F token = '}

state = 0
END
DI SPCSE( t oken)
END

END

FSM 3.zip contains a complete implementation of the finite state machine. Asyou can see the FSM
code itself is quite ssmple and easy to write; the work isin determining the potential states and the
data which triggers a change from one state to another.

While thisexample isfairly simple, | hope it illustrates how you might use finite state machine
methodology for solving avariety of coding challenges. | find it to be another way to approach a

problem when | *‘m thinking "When | look at this | know how to do it, but how do | tell the computer
how to do it?"

Tips
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. When your state machine grows to more than 5 or 6 states, give the states EQUATEd
names, likeWAI T_FOR_LEASE or WAI T_FOR_END_OF LEASE. | find it improves
the readability immensaly.

. Make sure each state has an exit condition even when there is unexpected or corrupted
input, otherwise you can "hang" in a state.

Download the source

John Christ is an Electrical Engineer turned C programmer who was dragged kicking and screaming
into the Clarion world around 1995. He wrote much of the near universally reviled pre-C6 Clarion

Version Control System. In addition to Clarion, he continues to develop in C/C++, VB.NET and C#
on the Windows, Palm and Pocket PC platforms.
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Several years ago | wrote an article called Debugging Queues with Excel in which | described

how to export the contents of a queue to Excel for easy viewing. | was extremely pleased by the
great feedback | got from readers.

BUT (there’'salwaysabut ...) I've always been aggravated by one limitation. My code exported
the queue contents as a CSV file, and my generic Expor t @ oCsv procedure would not work if
the queue contained any arrays. When | forgot about this limitation | would see the error in Figure
1.

Runtime error |

Unknown Error Posted @ 10 : Parameter typing errar
Do wou wank bo GPF?

1,35 | _. ............ MD ............. =

Figure 1. The parameter typing error
| avoided arrays in queues as much as possible, but when | did need arrays and wanted to debug

my queue | had to create a new queue which mimicked the original but flattened the array (and |
had to write the code to copy from Ar r ayQto Fl at t enedQ):

ArrayQ to FlattenedQ:

ArrayQ queue

fieldl | ong

field2 | ong, di m(3)
end
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Fl attenedQ queue

fieldl | ong
field2_1 | ong
field2_2 | ong
field2_ 3 | ong
end

Enough is enough!

This was too much work. How could | call myself alazy programmer if | didn’t stop this wasted
effort? Fortunately Clarion 6 had arrived and with it a new language function - HOAVANY/(
| abel , el enent).

. HOAWRANY( ArrayQ 1) returnslasArrayQ fi el d1isnotan array.
. HOAWANY( ArrayQ, 2) returns3asArrayQ fi el d2 isan array with three
dimensions.

Hereisthe original code, which takes a single record from ny Queue and writes the contents into
the string Li ne:

Line = "'
Ndx = 0

| oop

Ndx += 1

AnyVar &= WHAT( nyQueue, Ndx)

if AnyVar &= Null then break.

Line = Line & choose(~Line,""', ',') & AnyVar
End

| need two new variables:

HowmanyCnt | ong
HowmanyNdx | ong

| also need an | F statement with an embedded loop (eight more lines of code):

Line ="'
Ndx = 0

| oop

Ndx += 1

AnyVar &= WHAT( nyQueue, Ndx)
i f AnyVar &= Null then break.
HowmanyCnt = howmany( nyQueue, ndx)
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I f HowranyCnt =1
Line = Line & choose(~Line,"'"', ',') & AnyVar
el se
| oop HowmanyNdx = 1 to HowmranyCnt
AnyVar &= VWHAT( myQueue, Ndx, HowranyNdx)
Line = Line & choose(~Line,""', ',') & AnyVar
end
end

| check each field in the queue for the number of dimensions. One dimension means a normal
field and is already handled by the existing code. More than one dimension indicates an array
field. This has an inner loop to traverse the array using WHAT to get each field within the array.

Extending GroupToINI

Y ou know what it’s like. As soon as you learn to use a new feature, you immediately see other
uses for it. In September Jeff Slarve wrote an article showing how to store agroup in an INI file.

His function didn’t support arrays either but | had to satisfy myself that | could remove that

limitation. The new lines arein bold:

G oupTol ni Procedure(*G oup pG String pSection, |

String pINIFile, Byte Direction=1)

Ndx LONG
A ANY
HowmanyCnt | ong
HowmanyNdx | ong

Code
Ndx = 0
Loop

Ndx += 1

A &= WHAT( pG Ndx)
If A & NULL then break.
HowmanyCnt = howmany( pG Ndx)
i f HowmanyCnt = 1

Case Direction

of 1
Put I NI (pSecti on, WHQ( pG, Ndx) , A, pI Nl Fi | e)
of 2
A = CGetI Nl (pSection, WHO( pG Ndx),, pINIFi |l e)
end
el se

| oop HowmanyNdx = 1 to HowranyCnt
A &= WHAT( pG Ndx, HowmanyNdx)
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Case Direction

of 1
Put I NI (pSecti on, WHQ( pG, Ndx) & ' &HowmanyNdx, A, pI Nl Fi | e)
of 2
A = CGetI Nl (pSection, WHO( pG Ndx) & ' &HowmranyNdx, , pI NI Fi | e)
end
end
end
end
A &=NULL

The only significant difference is that this code appends the dimension count
WHQ( pG Ndx) & ' &HowmranyNdx onto the field name.

Summary

Once again | can happily call myself alazy programmer. My frustration with lack of array support
eventually drove me to learn how to use the clarion function HOAWANY.

Hmmm ... but my new Export @ oCsv and G oupTol NI still doesn’t support embedded
groups, and Clarion 6 does have the new | SGROUP function. Maybe there is another lazy
programmer out there just waiting for the opportunity?

You can find a TXA version of this procedure in the downloadable zip. Import it into your
application, and make surethe Decl ar e  obal | y checkbox is checked if you want to use it

anywhere.

Download the source

Alan Telford has been programming in Clarion since 1994. He is the Chief Software Developer at
Maxtel Software Ltd, aNew Zealand software company specializing in writing back office
computer solutions for McDonald's Family Restaurants and other similar markets.
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How To Use The Debugger (video)

by Richard Rose

Richard Rose's Camtasia presentation on how to use the debugger is now available to
ClarionMag subscribers by special arrangement with the UK Clarion User's Group. Thisis
a 26 minute, 33 meg AVI file. If you have trouble downloading please delete any partial
downloads and do a Save As.

Please post any comments below.

Download the video

Reader Comments

Add a comment

. »Isthisavisua presentation because all | get isvoice...

. » Sorted out

. » If you need codecs for your Windows Media Player download...
. » Only getting voice, no video ... and W-MP Properties...

. » Download the codecs (see above comment) and see if that...
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Dave Harms recently observed, "One of the most-anticipated features of Clarion 6 isalso

one of the least-used." That feature is, in the final analysis, preemptive threading (his
article shows how to do preemptive threading inside OOP). There have been a number of
articles written about the gotcha's and how-to-deal -with's of preemptive threading. | have,
myself, made some contribution to this. Dave's article is one of the few "hereis a cool
thing you can do with preemptive threads."

Now | want to show you another cool thing you can do with the C6 threading model:
control when a STARTed thread actually starts.

"But Herr Doktor," you may be thinking "when | START a procedure, obvioudly it starts."
Y ou would not be the first person I've spoken with recently to think this and, like them,
you'd bewrong. And | can proveit.

St art ( Next Proc) doesnot, in fact, immediately launch Next Pr oc. Not only doesn't
Next Pr oc not launch immediately, the documentation quite clearly says so.

The documentation on the START statement includes this:

Code execution in the launching thread immediately continues with the next
statement following the START and continues until an ACCEPT statement
executes. Once the launching thread executes ACCEPT, the launched
procedure begins executing its code in its new thread, retaining control until
It executes an ACCEPT.
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Read that carefully. The statement immediately after St ar t ( Next Pr oc) , for example,
executes immediately, not the first statement in Next Pr oc. Accept , it seems,
adjudicates threading within the RTL.

L et's construct an application to test this.

First, I'll place an item on the main menu, Standard START(). This calls a procedure
labeled St dSt ar t . Actually, the main menu STARTsSt dSt art .

St dSt ar t isa Source template procedure. The entirety of its codeis.

St art ( Next Proc)
Stop('l just started NextProc')

NextProc is also a Source procedure. Its codeis:

Message('H! This is NextProc')
Ret urn

If St art ( Next Pr oc) isimmediately launched both St dSt ar t 's St op window and
Next Pr oc's Message window should be visible simultaneously.

They are not.

Y ou may prove this by running the demo app downloadable at the end of this article.
(Written in 9054, the EXE is compiled locally so you do not need any runtimes to see the
effects.) If you click Standard START() on the main menu, you will see St dSt art's

St op window. You will not see Next Pr oc's Message window. You will not seeit
even if you move the St op window out of the way.

Y ou will seethe Message window when you click "Ignore" on the STOP window.
Just as| clamed, St art () does not immediately launch the named procedure. The
procedure does not launch until Accept cycles. Inthis case, of course, STOP suspends

the Accept loop so Next Pr oc, precisely as documented, does not start.

In many, if not most cases, thisisn't important. But there are times when | want the called
procedure to start right [expletive deleted] now! How can | do that?
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Resume

When SoftVelocity changed the threading model and rewrote the support code, they
introduced a new, thread-related, statement: Resune. The Language Reference states:

The RESUME procedure restores a thread that has been suspended with the
SUSPEND statement. If the threadno parameter is a number of athread that
was previously suspended by the call to SUSPEND, its suspending count is
decremented. If the suspending count becomes equal to zero(0), execution
of the thread continues from the point where it has been suspended.
Therefore, the number of callsto RESUME must be equal to the number of
callsto SUSPEND for the thread execution to resume.

RESUME can aso be used to activate a new thread immediately. Normally,
a procedure does not allocate memory for thread variables until the
ACCEPT event handler is executed. RESUME can be used to activate a new
thread directly upon procedure entry.

Read the second paragraph again.

Suppose | copy St dSt art to ResuneSt art and change its code to read:

Resune( St art ( Next Proc))
stop('l just started NextProc')

If | understand the documentation correctly, Next Pr oc will launch immediately. If
Next Pr oc launches immediately, then | should see both windows.

Thisisjust what happens (see Figure 1).
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! Threading Demonstration |§”El

File Standard STARTE) Resume(Start) Edit indow  Help

Hil Thizs iz HextProc

Figure 1. Resume(Start... and both procedures are running

In the demo app, select "Resume(Start)” from the main menu to prove it to yourself.

Summary

In the vast majority of cases, Accept cyclesfrequently enough that the slight delay in
launching a new thread is not only unnoticeable, it isirrelevant. However, there are times
when "immediately" has to mean "right now, not in afraction of a second.” In fact, it
could be more than afraction of a second. | have a case where | want to start athread to
print part of areport while the remaining code in an embed peforms several hundred
computations. In my case, it takes up to four seconds for the remaining code to execute
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and, therefore, up to four seconds before Accept regains control.

Adapting aremark made years ago, in another context: you don't always need to use
Resune to launch athread immediately. But, when you do, there's no substitute.

Download the source

Steve Parker started his professional life as a Philosopher but now
triesto imitate a Clarion developer. He has been attempting to
subdue Clarion since version 2007 (DOS, that is). He reports that, so
far, Clarion iswinning. Steve has been writing about Clarion since
1993.

Reader Comments

Add a comment

. » Wow, | knew you were on the inside track, Steve, but...
. » Thanks, good info. Definitely something to keep in...
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In an Internet-connected world, security is becoming increasingly important. How do your
users know the application on their computer is the same application you created? The
answer isto give each of your EXEs and DLLs an encrypted signature, in a process called
signing.

In Part One | explained the concepts of encryption and signing; now it’stime to put all the
pieces together.

Your digital certificate

As explained in the previous section, it’s important to have a digital certificate that is
‘signed’ by an authority that al your potentia clients are likely to recognize.

The best known certification authority is probably Verisign. A code-signing certificate
from them will cost you $895 for atwo-year validity period. Ouch!

Comodo’s certificates are substantially less expensive - $99 for one year or $179 for two
years. Don't get lost navigating their website, though. Usethislink.

When you purchase your certificate, you' Il need to make a couple of decisions. | opted to
include an e-mail address, specified a 2048-hit key, and chose to store my private key in a
file (Figure 9).
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Code Signing Certificate 2 vears
Please note that this page only works correctly with Internet Explorer.

=tep 1. Product Details

Cenrtificate Details

1. Select the validity period for your 1 year
Certificale:

2years  Highly recommended Sswe 104%

2. Optionally, enter the Cantact Email
Address that you wash to appearin € iana@haathhunnrsnﬂwar&.m
ywour Cerificate:

Total Cost: $179.00

Key Details

3. Select the CSP (Cryptographic
Serice Provider) you wish to use:

4. Select the Key Size:

Microsofl Enhanced Cryplographic F'rnviderv*l.l:l_*-'|

2048-bit S

5. Whera do you wish to store your ) In the CSP
. ? - -
Private Key? In the file: |E:Hm3kay. Pk _:D

MOTE: After completing this signup process, we strongly advise you to backup your
Private Key, because your Certificate is useless without itf

Key Generation

6. When you click the button below, you will see one or maore "Polential Scripting Violation"
popups. Click "Yes" to each one.

MOTE: If you are saving your Private Key to a .PVK file, you will also be asked to enter a
“Private Key Password™. It is vital that you remember this Password, hecause your Private
Key cannot he used without it!

Figure 9. Certificate options (view full size image)

Asthe screen in Figure 9 illustrates, you'll next need to create a password.
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x]

Create Private Key Password

K.ey: C:hrnpken. prk

HERNHEEEERE

Fazzswoaord:

Bttt

Canfirm Pazsword:

L UK None | Cancel |

Figure 10. Private key password

Then you'll supply your company and contact information, and pay for the certificate.

For SSL certificates, it isimportant to spell out (not abbreviate) your state or province.
I’m not sure whether that’ s true for code-signing certificates, but | spelled my state name
anyway.

| faxed a copy of my city-issued business license, and had my confirmation e-mail the
same day.

Using the information contained in your confirmation e-mail, you'll pick up your
certificate. Again, | opted to store minein afile (Figure 11).
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s Tt prodier . cormprodudts Iret alCode Sioning Cort W ﬂ = ﬁ ¥
ErUEETan
C+E+M+G+D.n .._n..n..
|.
H_=_.r
KRG

Please do not use your browser's BACK and FORWARD buttons
Code Signing Certificate
Step 5! Installation
Whan your Private Kay was generatad, @ was stored in the file Chmykey.pvk

1. Irnwehozh Tile do yow wash 1o slore your Cedicale? Chmycer. spe

2. When you click the button bedow, you il see one or mone “Potential Scapling Yickation™
popups Click *Yes to each one

MOTE: Please remember that we strongly advise ywou to hackup your Private Key,
becaige your Cenificate is nseless withou in!

Inglall Cerlificalie

Figure 11. Picking up your certificate (view full size image)

Now might be a good time to copy both the certificate and private key files onto a floppy
or CD and to store those along with your password in a safe deposit box or other secure
location.

The Signing Software

To actually sign your EXEs and DLLsyou'll use a couple of small utilities from
Microsoft, but you'll have to install a current version of the Platform SDK to get them.
Microsoft’s website has a number of referencesto si gnt ool . exe, but many of the
links are outdated. | suggest going to microsoft.com and in the search window typing:

server 2003 r2 SDK web install

On the search results page, in addition to the web install you'll see links by which you can
download the SDK in seventeen .cab files of 25 megabytes apiece or as an image to burn
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onto aCD. Microsoft also has a CD available for the bandwidth-challenged.

Y ou're only going to need a minimum of components, but the install still required about
240 MB on my hard drive. | used the web install link (which iswhy | specified web
install in the search string), and started the installation by clicking the psdk-x86.exe
button.

Oncetheinstaler begins, installing Tool s and Redi stri but abl e Conponent s
(Figure 12) will suffice.

fl&l Microsoft Platform SDE (R2) Setup Wizard = ._

X]

Custom Installabion lj

Check the ophions below to select or deselect indridual features o i SP ¥ |
AtiOTMSDA e &

bo check free dek space.

| [t ———
T S gt e et S
Foo == | Microsolt Windowes Coce SDE. integration
L [E =] Todk
5 ; - | Tocks [AMD S4-bit)
| | R \ Toos (Intel 64-5i] ]
- % v | Buld Enwionmern
5 oo 3= | Documentation
© & =) - | Redstibutable Comporentz
- 3 = | Sample Code
| H-- ¥ -| Souce Code
H-- ¥ = | Microsalt Web wicekshop [IE] SDE
woo % = | Micrasolt Intemet Infarmation Server (I15) 50K, — Festure Informaticr
i _¥ - | Microsoit Data Access Seavices [MDALC] SDE Thie [astian il be el aled o the kool oaedl
BH--- ¥ -] Iicrosoit Windowes: Instaler 50K, s dkive
e Micresolt Tablet FL DK _ This feature and 2l of it sub-features require
H-- % = | Microsalt Windoves Management Instiumentalior OB o your hard dive. It haz 0 of 1
{T ¥ = | Microsolt DrectShow SDE | . o subfestures selecied.
Disk Space Bazat < Back Hent » LCancel

Figure 12. Installing portions of the Platform SDK (view full size image)

You'll be able to delete most of what the install program puts on your disk after the
installation is finished.

Signing your code using the wizard
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Y ou can sign your code using command line tools, or using Microsoft’ swizard. The
wizard provides the easiest interaction, but you'll quickly find it annoyingly time-
consuming. Later, I’ll show you how to automate the process using a batch file.

The signing program iscalled si gnt ool . exe; you can find it in the Bi n folder under
the folder into which you installed the SDK.

Y ou will need to invoke this tool from acommand prompt, or else make several shortcuts
using the appropriate command-line switches.

From the command line, navigate to the Bi n folder and then type
si gnt ool signw zard

Click through the wizard’ s welcome screen, then browse and select the program or DLL
that you want to sign. On the next screen, click the Cust ombutton and then Next .

Assuming you saved your certificate in afile, click the Sel ect from Fi | e.. button,
then navigate to your certificate file. (Figure 13).
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Digital Signature Wizard

Signature Certificate

You can atkach a certificate to the signature. The corresponding private key will be
used ko sign the File,

Select a certificate From either a certificate skore or From a File (cer, .crt, or .spo).
Use this certificate:

[—
& Cimyvcerkspc |SEIE|:I: from Stare... |

| Select from File. .. |

Mote: An .spc File may conkain many certificakes, The wizard chooses the appropriake
certificate based on the private key selected on the next page.

< Back ” Mext = % | Cancel
b

Figure 13. Selecting the certificate

On the next screen (Figure 14), select your private key file.
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Digital Signature Wizard

Private Key

You can sign data by using a private kew in a file (. pvk) or by using a private from a
cryptographic service provider (C5P),

Select the location of the private key.

@ivate ke File on disk: ik pk, t.'* Browse, .,

= Microsoft Strong Cryplographic Provider w

Provider bype: RSA FULL

() Private key in a C5P
5P
Provider bype:
kev conkainer:

Kew bvpe:

< Back ” Mext = | Cancel

-

Figure 14. Selecting the private key
When you click Next , you'll need to enter the password you specified when you created
your private key. After doing so, you’'ll be asked for a hash algorithm. Select the default
(shal) and click Next .

Accept the defaults on the next screen (Figure 15) and click Next .
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Digital Signature Wizard

Additional Certificates

You decide which certificates to include in the digital signature: all or selected
cerkificates in the certification path, ar additional optional certificates,

iZertificates in the certification path
() All certificates in the certification path, except For the rook certificate

() all certificates in the certification path, including the root certificate

() only the signature certificate

ther certificates (optional)
() Certificates contained in the Following PECS #7 Certificates (. p7h) file:

File name:

() Certificates in the Following certificate store:

Skare:

(%) Mo additional certificates

| < Back ” Nextb[\%l Cancel
Y

Figure 15. Additional certificates (accept the defaults)

On the next screen, you can optionally add a description of your program and aweb link.
The information | typed in Figure 16 will produce the screen shown in Figure 6 (in Part

One) when a user runs my program.
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Digital Signature Wizard

Data Description

You can add a description of the data wou are signing or a Web location
conkaining a descripkion,

Either tyvpe a description, or provide a \Web address that points to a site that
conkains a descripkion.

Descripkion (optional):

Evil.exe - I could describe here, Click this link to go to rmw web |

Web location {optional):

hikkp: ) femee, beachbunny safbware, com

| = Back. | Mexk = [\$| Cancel
)

Figure 16. Optional description and web link

The next screen (Figure 17) gives the option of time stamping your signature. (I discussed
the purpose of time stamping in Part One.)

Two URLSsthat you can specify for time stamping are:

. http://timestanp. conodoca. com aut henti code
. http://timestanp.verisign.com scripts/tinstanp.dll
(notethat t i mst anp. dl | does not contain the letter e.)

Yes, Verisign'stime stamp server will countersign a program you’' ve signed using a
Comodo certificate, if Comodo is your preference.
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Digital Signature Wizard

Timestamping
A ktimestamp guarantees that the data existed on a certain date.

add a timestamp ko the data

Timestamp service URL: : Fliiiil:llll',l'ti.l'.l'lE-'Stal'l'll:l.I:I:II'I'II:IIjI:.II:a.I:IIII'I'I-,I;EL.IthE-'I'ItiI:I:I.IjE-'

| = Back. | Mexk = [i| Cancel
)

Figure 17. Optional time stamp
After you click Next from the time stamp screen, you'’ll have an opportunity to review
your choices. Then click Fi ni sh. You'll again need to enter the password for your
private key. Your firewall may notify you that si gnt ool . exe isattempting to access

the Internet (it’s connecting to the time stamp server). Then you should get a message
saying that the wizard completed successfully.

Verifying the Signature

At this point, you have a couple of options for checking your work.

Y ou can use signtool.exe again, with adifferent command. Asthefile | signed was called
evi | . exe, the command | would use would be:
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signtool verify /pa /v e:\forscore\evil.exe

Figure 18 shows the resuilt.

:sforscore?signtool verlfy spa /v evil.exe
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sfully Verified:

Figure 18. Using signtool to verify the signature (view full size image)

Y ou can also use Windows Explorer to check the signature.
Navigate to the file you' ve signed, right-click it, click Pr oper ti es, and select the

Di gital Signatures tab. You cannow click on the signer and then click the
Det ai | s button to view the signing certificate and information (Figure 19).
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Evil.exe Properties

General | Compatiiin_Digtal Signatires IS ecuity | Summary

Signature lizt

Mame of zigner: E-mail addiess; Timestamp [
Eeach Buntw Scf..  [anel@beachbun..  Tuesday, October 3.

Digital Signature Details

Gereral | advanced |
==y, Digital signature Information e
This digital signature is OF. '—‘

Signer information

Mamne:; |E‘-sa|:|1 Bunmy Sofbware

E-mail; |jarte@|:aachhu‘rr5-'5uﬂwara.cnm

Signing time: Tuesday, Cctober 31, 2006 11:13:14 AM
Yiew Certificate

Counker sigraturss

Mame of signar: E-mail address: Timestanp
Comoda Time St,., Mok avalsble Tuesday, Ockaber 3.,

Cancel Apply

Dek= |

Figure 19. Verifying the signature in Windows Explorer (view full size image)

Signing your code by batch file

Now that you’ ve accustomed yourself to the trauma of wandering around the command
prompt, you' re probably ready to automate the signing process.

Your first job isto create asingle file that combines your digital certificate and your
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private key. Thetool you'll useispvk2pf x. exe. It'sasointheBi n folder where you
installed the Platform SDK.

To give mysdlf alittle legroom, | made a new folder, into which | copied pvk2pf x. exe,
mycert. spc, and nykey. pvk. You may want to do likewise.

Assuming the password for my private key isj anepasswor d, and that | want a
different password (mynewpass) for use with my batch file, the command is:

pvk2pf x —pvk nykey. pvk —pi janepassword —po
mynewpass —spc nycert.spc —pfx Jane. pfx

Line break added. (Note that there is a space between each switch and its parameter.
Although the text wrapsin this article, it should all be typed on one line, after which you
pressEnt er .).

. —pi specifiestheinput password (the password | typed in when | bought
my certificate)

« - po specifiesthe output password (the password that my new .pfx file will

use)

- pvk and —spc specify my private key and certificate files

- pf x specifies the name of the .pfx file | want to create.

Therest is easy!

Creating the Batch file

Copy your new PFX file into your development folder. Y ou may also want to copy
si gnt ool . exe into that folder, just to make things ssmpler.

Next, use Notepad to create a batch file called si gnst uf f . bat . (Asyou're probably

aware, Notepad may want to name that file signstuff.bat.txt unless you put the file name
within quotation marks when you saveit.)

My batch file lookslike this:

@cho off
signtool sign /f Jane.pfx /p nynewpass
/[t http://tinmestanp. conodoca. cont aut henti code
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/d "My Goovy Progrant
/du http://ww. beachbunnysoftware.com i dpa/
/v f*.exe uncommt.exe scrlbx.dll scrlcx.dll scrldx.dll

Thisfileisonly two lineslong. The second linewrapsin thisarticle, but it should be all
one line when you create it. Each switch after theword si gn consists of aforward slash
and one or two letters, a space, and then the parameter that switch is specifying. You'll
recognize that you' re providing pretty much the same information as you did when you
used the wizard interface to sign a program.

Thefirst line of the batch file tells the batch processor not to echo commands to the
screen.

The second line does the signing:

. Itinvokes signtool.exe with the si gn command

. | f specifiesthe signing file (The PFX file you created. Mineis
Jane. pf x)

. | p specifies the password for the PFX file, the one you specified when you
created that file

. |t specifiesthe time stamp option, and is followed by the URL of atime
stamp server.

. | d isadescription of the EXE/DLL being signed (“My Groovy Program”)
If the description has spaces, be sureto enclose it in quotation marks.

. / duisthe URL auser can click to get more information about the signed
material.

. [ v asksfor verbose output as the signing process runs

. Attheend of the batch file's command lineis alist of the filesto be signed.
Y ou can use wild cards and/or specific names. My batch illustration signs
all exefiles beginning with the letter f , a specific executable
(unconm t . exe), and three specific DLLs.

Conclusion

Signing your software projects is one important step you can take toward increasing user
confidence and security. Signing may seem complicated, but once you’ ve assembled your
certificate and a few software tools and have learned how to write asimple batch file,
signing your project(s) can become avery simple process.
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Additional Reading

. Authenticode 101 from Microsoft

. Authenticode 102 from Microsoft

. Windows 2000 and 2003 Certificate Servers

. TheSSL handshake

. Comodo’ s (somewhat outdated) overview of the signing process
. Wikipedia s explanation

Jane Fleming is a college dropout who subsequently lived four
yearsin Europe, ayear and a half in Mexico, and three yearsin
India, and later taught yoga for aliving in California (she's been
vegetarian since 1970). She developed circuits and wrote
assembly code for several embedded microcontroller projects
during the 1980s. She began using Clarion Professional Developer =&
for in-house projects back when Clarion was running display ads  §
in InfoWorld and has used it very intermittently since. Sheisa
former Microsoft Certified Trainer and taught Microsoft and Novell network
administration at a business college for four years. Now widowed ten years, Jane plays
classical piano and has found her métier as a semi-retired NRA-certified pistol instructor.

Reader Comments

Add a comment

. » | liketo make abatch file "signlxxx.bat for each project...
. »Carl, Inrea lifel aso use multiple batch files,...
. » Great articles and very timely, Jane. Thanks. Great bio...
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Turkey Day, and a Friday bonus...

Direct link
Posted Thursday, November 23, 2006 by Dave Harms

It's American Thanksgiving Day today, and walking through the newsgroups | hear little
el se but the echo of my footsteps. Seems everyone has gone home for turkey and
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trimmings! If you're among that number, may your celebration be full and fine.

And in honor of the shopping mayhem that ensues on Black Friday, look in the
ClarionMag store tomorrow for atreat or two...

Source code library close to gold release

Direct link
Posted Wednesday, November 22, 2006 by Dave Harms

If you've downloaded the |atest release of the source code library you'll need to make one
small change to your ClarionM agazineAccessories.ini file. The version line should look
likethis:

Source Code Library Install=2006.11.21

After that it should show up in your desktop. I've also set up an XML feed so the Clarion
Desktop server can pick up the current version automatically.

The INI file change will be in the next release, which will probably go up early next week.
Right now you need to download the entire install each time there's a new release, but this
will changein the new year. | anticipate a Nov 30 release, and then a Dec 31 release,
which will be full installs. In the new year there will be two installs, the up-to-2006
version, and then a current 2007 patch, updated monthly. Actually patch is the wrong
term, since to keep things simple the 2007 version will just install files overtop of the
existing install. At the end of 2007, the main install will be updated with the year's source
files, and so on.

| expect the source library betato wrap up this month, after which prices go up!
Remember that for current magazine subscribers the source library is a one time fee, for
al others an annual fee. Detalls.

A finite what machine?
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Direct link
Posted Wednesday, November 22, 2006 by Dave Harms

Y ou may not know what a Finite State Machine is, but chances are you've already used on
in your code. John Christ has a nice article on the subject and he's been waiting patiently
for it to appear; and | hope to have it up by Friday. The article would be up already but I've
been busy this week polishing up the Clarion Magazine Source Code Library, whichis

now packaged in a SetupBuilder install for C3PA and Clarion Desktop compatibility.

The great server migration

Direct link
Posted Wednesday, November 01, 2006 by Dave Harms

The thunder of thousands of servers galloping across the plain, their little server feet
pounding the ground into dust...it's server migration time!

A little over three years ago | moved Clarion Magazine to a dedicated server at
EV1Servers. Although I've had computers last longer than three years, this summer

seemed like agood time to consider an upgrade. And although it's gone fairly smoothly, it
hasn't been without problems.

There have been some configuration glitches and | still have afew automated processes to
set up. On the whole, the new server seemsto be working well.

The new site should be identical to the old one, except that I'm using a very dightly newer
version of Resin, the application server on which the magazineis built. And it appears that
this version of Resin, despite its using exactly the same configuration file as the old server,
is applying adifferent character encoding when it generates the pages. And since thisis
happening at page generation time, the answer isn't as ssmple as changing the HTML
page's own encoding directive. Mainly this resultsin the display of some garbled
punctuation characters.

I'm on the road right now and my time is somewhat constrained, so it may be afew days
before everything's sorted out.

http://www.clarionmag.com/blog/?year=2006&month...1000&desc=true&pFriendlySession=true&login=true (3 of 4) [05/12/2006 4:27:13 PM]


http://www.clarionmag.com/blog/20061122Afinitewhatmachine.html
http://www.clarionmag.com/cmag/sourcelib.html
http://www.c3pa.com/index.htm
http://www.clariondesktop.com/index.php
http://www.clarionmag.com/blog/20061101Thegreatservermigration.html
http://www.ev1servers.net/

The ClarionMag Blog

http://www.clarionmag.com/blog/?year=2006&month...1000&desc=true&pFriendlySession=true&login=true (4 of 4) [05/12/2006 4:27:13 PM]



	clarionmag.com
	Clarion Magazine
	Clarion News
	Clarion 101: Understanding Keys and Indexes
	Printing A Tree From A Page Loaded Browse
	Controlling Controls
	How To Use The Debugger, Part 2 (video)
	Solving Problems With Finite State Machines
	Adding Arrays To Generic Queues With HOWMANY
	How To Use The Debugger (video)
	Threads: When START Starts
	Signing Your Applications, Part 2
	The ClarionMag Blog


