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SoftVelocity Sold On eBay
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SoftVelocity, maker of the Clarion line of development tools, announced today
that the company had accidentally been sold on eBay. Details have been hard to
come by, but according to an employee, who goes by the code name “Bob,”
someone at the company’ s Pompano Beach, FL office attempted to post a
Clarion car stereo for sale on the popular Internet auction site.

“Near as we can figure out, he did a cut and paste from a Solodex app, which

he' d adapted as a sort of personal inventory application. There was aready an
internal company memo in the copy buffer, and we think the Solodex app mixed
the words together,” said Bob, who did not want his real name used. “We' ve
been trying all day to reproduce the bug.”

The description on eBay read: “ Slightly used Clarion software company, open
architecture for expandability, voice-activated control with 200 word vocabulary
and vehicle mileage log. Each support team member has a detachable face, and
the built in GPS means your code will never go missing again. Comes with
Service Pack 1 CD. With 140 watts of power you' Il be 100 times as productive
as before.”

The company was purchased by an anonymous Texan. Contacted through eBay,
the buyer complained that he still hadn’t received his stereo. When told by
Clarion Magazine that he had bought a software development firm and not an
audio product, he was heard to call to someone in the room, “Hey, Belinda, cal
VISA and have those [yahoos] cancel that [dang] Clarion stereo | bought on
eBay! It ain’t comin’. And why isthat horsein the livin' room again?’

Ironically, the second last bid for the company was by aformer employee, Andy

Ireland, who took ownership the following day. “1 really had no idea,” said
Ireland. “1 thought | was buying arather nice bit of car stereo equipment. But |
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think it' [l work out fine. | just got the assets this morning and noticed that the
COM support needed to be rewritten again. Fortunately | had afew minutesto
spare and it’s all running smoothly now. Release date? No idea.”

For more information on this breaking story, click here.

Reader Comments

Add a comment

| primarily buy from Ubid.com , they would have had a...
OMG, what ariot:)

| kept bidding on it to drivethe price up. | think Andy...
Damn. Spend the day in customer servicetraining and see...
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I’ ve begun some comparative testing between MySQL and PostgreSQL, and
while the testing isn’t far enough along that I’ m ready to post results, | have
discovered one very unsettling problem with the PostgreSQL psglodbc driver: It
appears the current version is not thread safe, and that could mean problems with
Clarion 6 apps.

| discovered the problem while running a Clarion 6 database stress tester |
cobbled together. | decided | would take advantage of C6’s true threading
capabilities and create an application that could spawn a specified number of
threads, each hammering on the database in a particular way. The stress tester is
still initsinfancy and I'm not ready to release any code yet, but some of the
early results were interesting enough that | feel they are worth posting. Figure 1
shows a screen shot of an early version of the tester.
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Figure 1. The stress tester

So far I’ ve tested the psglodbc driver on PostgreSQL 7.3.2, and MyODBC
3.51.06 on MySQL 4.0. The very simpletests | ran were randomly reading or
writing records in atable with 5000 records. Here are the create scripts | used for
the two databases:

# Create the MySQL table

CREATE TABLE demodata (

ID int(11) NOT NULL,

Name varchar(50) NOT NULL default 'test’,
Vaue decimal(9,2) default O,

PRIMARY KEY (ID),

KEY demodata index_name (name),
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KEY demodata index_value (value),

KEY demodata index_namevalue (name,vaue),
KEY demodata index_valuename (value,name)
) TYPE=MyISAM;

# Create the PostgreSQL table

CREATE TABLE demodata (

ID serial NOT NULL primary key,

Name varchar(50) NOT NULL default 'test’,

Vaue decimal(9,2) default O

)i

CREATE INDEX demodata_index_name on demodata(name);

CREATE INDEX demodata index_value on demodata (value);

CREATE INDEX demodata _index_namevalue on demodata (name,value);
CREATE INDEX demodata _index_valuename on demodata (value,name);

| ran the test application on an Athlon 1800 Windows 2000 workstation,
connected on a 100Mb network to a Linux box running RedHat 8.0.

Note that the first tests, in which | compared PostgreSQL and MySQL times,
were restricted to one thread each. That's because attempting to run more than
one PostgreSQL thread resulted in a" Connection already in use" error from the
driver. Scott Ferret has reviewed the logs and is of the opinion that thisisindeed
a back end driver problem. Vernon Godwin did alot of digging on this issue and
unearthed information indicating that athread safe version of the pgsglodbc
driver isin fact in development, and he even found some more recent betas, but
not even the latest drivers fix this problem.

| did abit of experimenting with a C6 application using a plain old browse and
form - with two browses up, and with two forms open at once, | was unable to
generate the error, so for normal everyday use you may not have a problem.
Vernon aso reports that the pgsglodbc driver works very well with Clarion 5.5.
It may be that the thread safety problem will only manifest itself when you have
two threads pounding on the same table at exactly the same time.

What about the test results themselves? For starters, in tests with very ssmple
tables, it appears that MySQL does hold a considerable edge over PostgreSQL in
raw speed. And my test datais abit deceptive: it shows atwo times speed
difference, but if you are running PostgreSQL in its standard configuration the
difference will be more like four times! By default, PostgreSQL writes every

http://www.clarionmag.com/cmag/v5/v5n04dbtesterl.html (3 of 4) [09/05/03 1:36:15 PM]


http://www.geocities.jp/inocchichichi/psqlodbc/

Potholes On The Road To Open Source Database Nirvana

single UPDATE statement out to disk immediately, which resultsin alot of disk
thrashing. Y ou can turn this off by setting fsync=false in postgresgl.conf and
restarting the postmaster. But you probably only want to do thisin a situation
where you have alot of faith in your RAID storage, or where you really don't
care if some data goes missing in a power failure.

I'm encouraged by the indications that a thread safe postgresgl driver isat least in
the works, but the failure of the present driver in the test scenario certainly puts a
damper on my PostgreSQL migration plans. Y ou may recall that | raninto a
related concern with the MySQL driver last year. Happily that driver, at least in
its latest incarnation, handles multiple threads quite nicely.

Vernon Godwin did point me to acommercial PostgreSQL driver by OpenLink -
I'm testing this driver now, and athough I've run into some problems that so far
have prevented me from running multi-threaded tests the driver is supposed to be
thread safe, and I'm in contact with OpenLink's tech support people.

David Harms is an independent software developer and the editor and publisher of Clarion Magazine. Heis

also co-author with Ross Santos of Developing Clarion for Windows Applications, published by SAMS (1995).

His most recent book is JSP, Serviets, and MySQL, published by HungryMinds Inc. (2001).

Reader Comments

Add a comment

http://www.clarionmag.com/cmag/v5/v5n04dbtesterl.html (4 of 4) [09/05/03 1:36:15 PM]


http://www.openlinksw.com/
mailto:dharms@clarionmag.com
http://www.covecomm.com/java/index.html
http://www.clarionmag.com/cmag/comments.frm?articleID=12016
http://www.covecomm.com/
http://www.clarionmag.com/cmag/subscriptionagreement.html

A Naive Look at The Mutex

Clarion Magazine

. - Clarion
in your own abilities —=9== s

Topics> CLARION 6 > C6 Threading

A Naive Look at The Mutex

by Steven Parker

Published 2003-04-03

Last time, | waded into some real eye-crossing issues in pre-emptive threads.
Mostly, | struggled with the new design criteria and vocabulary of threading.
Typical of Microsoft, none of the terms needed to understand threading mean
what they appear to mean.

A Ray of Sunshine

Amidst al this new information, these new concepts, practices and terms, |
found a synchronization object that, stylisticaly, appeals to me: the mutex.
Moreover, itisone | can easily get a handle on.

Better, "mutex," while sounding like something that needs to be cleaned up, is
not atypical Microsoftism, it is not a meaningless neologism. According to
Webopedia, "mutex" is

(1) Short for mutual exclusion object. In computer programming, a
mutex is a program object that allows multiple program threads to
share the same resource, such as file access, but not simultaneously.
When a program is started, a mutex is created with a unique name.
After this stage, any thread that needs the resource must lock the
mutex from other threads while it is using the resource. The mutex is
set to unlock when the datais no longer needed or the routineis
finished.

At last, a synchronization object that says what it does — it excludes others and
stops them from mucking about with my data.

Microsoft’ s documentation (MSDN, Mutex Class) defines a mutex as follows:
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When two or more threads need to access a shared resource at the
same time, the system needs a synchronization mechanism to ensure
that only one thread at atime uses the resource. Mutex isa
synchronization primitive that grants exclusive access to the shared
resource to only one thread. If athread acquires a mutex, the second
thread that wants to acquire that mutex is suspended until the first
thread rel eases the mutex....

Y ou can use a Mutex object to synchronize between threads and
across processes. Although Mutex doesn't have all of the wait and
pulse functionality of the Monitor class, it does offer the creation of
named mutexes that can be used between processes.

And, according to SoftVelocity’s Multi-Threaded Programming:

An IMutex is used when you want to allow only one thread to access
aresource. Just like an I Critical Section. However, IMutexes have the
added features of being able to not only synchronize threads, but also
synchronize different processes. Thus, if you have aresource that

can only have one process accessing it at one time (e.g. aregistration
file that controls access to multiple programs) then you will need to
use an IMutex that is created by calling NewM utex(Name). Name
must be the same for all processes that use it to access the same set

of shared resources.

SoftVelocity’s Scott Ferrett informs me that inter-process synchronization (an
application, even a multithreaded application, isa"process') is the most
appropriate use of a mutex. He also notes that mutexes are alittle less efficient
than Critical Sections.

Despite that, | am struck by ...

The Appeal of the Mutex

Please take a moment and re-read the last two citations. There are three points
that stand out, at least to me.

First, amutex can be used to synchronize threads within an application (even if

that is not its best or most efficient use). It can also "synchronize different
processes.” That isit can mediate multiple applications,
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Second, mutexes are named. That is, when | create amutex, | give it an name, a
unigue identifier. Thus, a datum exists for which | can test.

A unique identifier for amutex is analogous to an operating system-wide flag. If
the mutex exists, its name is available from any application running on the
computer. In asense, amutex’s name is the ultimate global variable.

Third, digging further into the documentation, and thisis the part that really
appeals to me, mutexes are "wait-able." And, asit turns out, “wait-ability"
includes the ability to set atime period for the wait; if | can get the mutex within
the time period, take it. If not, | can take an action.

Most importantly, "wait-ability" means | have the ability to test for the mutex, to
test whether it islocked or not. Consequently, | have the ability to act if the
mutex is locked by another process or thread. In other words, | decide what to do
when | have to stand in line too long waiting for aresource.

This, asfar as| am concerned, is very good.

Consider the code sample in the SoftV el ocity documentation:

PROGRAM
| NCLUDE("' CWSYNCHM | NC' ) , ONCE
VAP
END
Limter & Mitex, AUTO
Resul t SI GNED, AUTO
CODE
Limter & NewMutex(' MyApplication')
IF Limter & NULL
MESSACE (' ERROR Mutex can not be created')
ELSE
Result = Limiter. TryWit (50)
IF Result <= WAIT: K
' Do Everything
ELSI F Result = WAIT: TI MEQUT
MESSAGE( ' Ti meout ')

ELSE

VESSACE(' Witing is failed')
END
Limter.Kill()
END

The Tr yWai t method’ s parameter is the number of milliseconds to stand in line
("wait") for control of the mutex. The code above waits for 50 milliseconds (.05
seconds, five one-hundredths of a second — pretty quick). If the wait "succeeds"
(i.e., | didn’'t have to wait), processing continues. If it does not, in the sample
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above, the end user gets a message.

What | like about thisisthat | have the choice of waiting until the mutex is
released or giving the user a message or bailing out or .... | have the choice to
terminate the wait. | have the choiceto tell Tr yWai t to wait forever.

Mutexing

Like many examples, however, SoftVelocity’s mutex exampleis "hand coded."
How do | implement amutex in an .APP? How do | adapt this code to the way |
use Clarion?

The answer is: "It depends.”
It depends on how | intend to use the mutex.

If I will be using the mutex at the app level, as | would for inter-process
synchronization, everything is done in the global embeds.

In Global Data, | embed the necessary prototypes and data:

| NCLUDE("' CWSYNCHM | NC' ), ONCE
Limter & Mitex, AUTO
Resul t SI GNED, AUTO

In Program End, | release the mutex:
Limiter.Kill()

And, in Program Setup, | embed the code to test whether | can lock the mutex
or haveto stand in line:

Limter & NewMutex(' MyApplication')
IF Limter & NULL
MESSACGE (' ERROR Mutex can not be created')
ELSE
Result = Limter. TryWit (50)
|F Result <= WAIT: K
IMutex is available, no one else "has" it
ldo stuff
ELSI F Result = WAIT: TI MEQUT
VESSAGE(" Ti neout ')
ELSE
MESSAGE(' Witing is failed')
End
END
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However, if | want to useit at alower level, say a procedure, two changes are
necessary.

First, the code to test whether the mutex is available or already locked hasto be
moved into the procedure’s | NI T method. If, for example, the mutex will be
used to synchronize access to afile, it must be tested before attempting to open
that file. Similarly, the code to release the mutex (along with a quick check that
the procedure successfully locked it) has to be moved into the procedure’ Ki | |
method:

| f SELF. Fi | esOpened
Limter.Kill()
End

(SELF. Fi | esOpened can only be true if the procedure successfully opened
all files.)

Second,

Limter & Mutex, AUTO

must be changed to:

Limter & Mutex, AUTO, Thread

As Scott Ferrett pointed out to me, when | hadn’t Thr eaded the reference:

If you are going to create and destroy it on every thread, then it
needs to be threaded. Y our code does this:

Create Mutex

Create Mutex !Leaking old Mutex
Delete Mutex

Delete Mutex !Bang

The two "Create Mutex" notations come from the two starts of the procedure
trying to get the mutex. The app | tried this with was GPFing at program end.

Y ou may verify thisfor yourself by modifying the FileOnce.APP example.
Remove the Thr ead attribute fromthe Li m t er variable (in Global Data).
Run the app and try to open one of the browses a second time. When you quit the
app, you will GPF. (I have included two example apps, one with a global mutex
and one with a procedure-level mutex. They are C6. So, as soon as you get your
copy, check the implementations out.)
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Ugly stuff. Play it straight and thread the reference variable.

Uses for Mutexes

Perhaps the first thing that struck me about the description of mutexesisits
ability to set atruly global flag. Thus, a mutex provides away to tell if an
application is running.

A mutex setsaglobal flag and it allows meto test for it. If | can lock the mutex,
the application was not already running. If | get queued up, the application is
already running.

If | decide not to continue waiting, | can use a mutex to ensure that an
application is running only once on a machine.

The ability to detect another running instance of an application and act on it
becomes increasingly important as operating systems become more "advanced."

| have been using a DDE-based method for detecting another instance of an
application. I'm using a technique first suggested by Richard Taylor in 1999 in
the TopSpeed news groups. Many Clarion developers are, | suspect, using this
method or avariant of it.

The last year or so, there have been claims that Microsoft has been intentionally
slowing DDE in XP ("crippling” it). There are other claimsthat it just never was
very stable. And there are further claims that it always has been poorly
implemented (new, fast machines really highlight this).

| have reports of developers on XP starting Clarion and then starting my batch
compiler, GTL. If they don’'t wait awhile after starting Clarion, GTL reports
Clarion is not running. Clarion registersitself asa DDE server and GTL checks
for that. Clearly the DDE messages aren’t passing quickly enough.

By rapidly double clicking, | can start two instances of an app with this DDE
"start once" codein place.

With C6, | can use amutex to ensure only a single instance is running as
follows:

Limter & NewMutex('thisApp')
If Limter & NULL
Ivery serious problem

http://www.clarionmag.com/cmag/v5/v5n04mutexes1.html (6 of 8) [09/05/03 1:36:16 PM]


http://www.par2.com/

A Naive Look at The Mutex

Message(' Error: Mitex cannot be created')
Ret urn
El se

I'try for half second

Result = Limter. TryWit (500)

If Result <= WAIT: &k
I program not al ready running, continue
Prograntstarted = True

Elsif Result = WAIT: TI MEQUT
I'programis already running, warn user
Message(' Anot her instance of this programis running. ' §&

"Please switch to that instance.','"Don''t Do ' §&
"That!', |1 CON: Hand)

land terninate
Ret urn

El se
l'anot her very serious problem
Message(' WAit failed)
Return

End

End

Note how | set Pr ogr antst ar t ed when the mutex islocked, i.e. the program
starts. It isused in the Program End global to release the mutex when the app
closes:

If Progranttarted
Limter.Kill()
End

And, if experience shows that someone can start a second instance quickly
enough, | just increase the Tr yWai t period.

To seethisin action (even if you don’t have C6, | have provided the required
DLLSs), run the demo app, StartOnce. Start it a second time.

All that ismissing is the ability to "switch" to the active instance. To cover this,
I’d just incorporate the "old" technique into the mutex (since timing and speed
are no longer relevant).

Something like the following ought to do (though | haven't tested it):

Limter & NewMutex('thisApp')
If Limter & NULL
Message(' Error: Mitex cannot be created')
Return
El se
Result = Limter. TryWit (500)
If Result <= WAIT: Ok
Prograntstarted = True
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Channel = DDEServer ('thisApp')
Elsif Result = WAIT: TI MEQUT
Message(' Anot her instance of this programis running. ' §&
"Please switch to that instance.','Don''t Do ' §&
"That!', | CON: Hand)
| F Channel <> 0
DDEEXECUTE( Channel , ' | NFRONT" )
DDECLOSE( Channel )
END
Ret urn
El se
Message(' Wit failed)
Ret urn
End
End

Summary

A mutex may not be the most efficient synchronization object. It may not be the
"best" synchronization object for intra-process synchronization (as the example
app shows, it isareal gem for inter-process work).

But, it is straight-forward and easy to understand.
Next time: mutexing access to afile (just as described by Softvelocity).

Download the source

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

has been writing about Clarion since 1993.

Reader Comments

Add a comment
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Read Part 1

Attached to this article you should find a Clarion 6 .APP, along with the EXE
and all relevant DLLs (so everyone can run the demo and follow along), called
FileOne. Start up FileOne.EXE.

In the Files menu, you will see "Names (1/10 sec. wait)." Click on that menu
item. Y ou will get abrowse. Leaving the browse open, select "Names (1/10 sec.
wait)" again.

Y ou will not get another copy of the Names browse, even though the browse
procedure is threaded (if you don’t have C6, you’ll have to take my word on
that). Instead, you will get a message.

Wwaning il

Q Custamer file i in uze. Please t [ater.

DK

Figure 1. Second attempt to open Names browse

Close any open browses.

Now click on the "Names (10 sec Wait)" menu item. Y ou will get the an almost
identical browse on the Namesfile. Click the menu item again.
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Close the browse. It doesn’t go away. But, if you close it again, it does.

If you open this browse twice yet again but wait for 10 seconds (duh!), you'll get
the message again.

Close the app and repeat the calls to the "Names (10 sec Wait)" item. Thistime,
pay careful attention to the string display above the browse box.

i Browse the Mames File

by Mame |

Firzt Mame

< | H

@ ey = |nzert & Change w=m Delete

qu Cloze ? Help

Figure 2. Names browse when first opened
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A Browse the Mames File

by Mame

Firzt Mame

1| Parker

[« | i

@ ey = |nzert & Charge w=m Delete

iﬂ Cloze ';f Help

Figure 3. Names browse after closing it once

Note that the thread number displayed is different. In fact, the browse did close
but another copy was waiting (see A Naive Look At Pre-Emption for an
explanation of the real meaning of "wait") to open. When the first instance
closed, within the wait period | had defined, the second instance opened.

For the final experiment this morning/afternoon/evening (pick the one
appropriate to your time zone), start FileOnce.EXE again and click on the
"Names (1/10 sec. wait)" menu item.

Start a second instance of FileOnce.EXE and again click on the "Names (1/10
sec. wait)" menu item. Figure 1, above, shows the result of this experiment.

Pretty cool, huh? But, truth is, thisisjust another a simple use of a mutex.
Why?

What earthly purposeisthere in limiting access to afile to a single procedure?-
Especially with atechnique that locks a resource as tightly as a mutex?

Reading a configuration file containing the next unique number for <supply the
name of any file you use unique identifiers for> immediately springs to mind.
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Even the built-in autonumbering (for non-SQL files) can be beaten. While the
frequency with which duplicate numbers are created is small in absolute terms, it
happens often enough to be an issue for end users.

Many Clarion devel opers have been using control files to hold "next numbers'
since CDD days. But even the built in restrictions, Lock and Hol d, have not

proven reliable enough for many.

A mutex isalock that locks. And, as | have stated before, it is easy to test
whether the lock isin place and | like the sense of control that gives me.

Implementing mutexes to restrict file access

Implementing a mutex isfairly straightforward, as | described last time.

Add the following to the application’s Global Data embed:

I ncl ude(' cwsynchminc'), once
Li mter & Mitex, auto, Thread
Result Signed, auto

This code includes the interface into the supported synchronization objects and
declares the required variables. (I supposeit is also possible to embed thislocally
but | haven't tested that.)

Note that the reference to amutex (Li m t er ) isthreaded. This alows creating
amutex from athreaded procedure without risking leaking mutexes (much like
leaking memory but messier).

In the procedure where exclusive access to the file is required, add the following
code to the Befor e opening files embed:

Limter &= NewMutex(' NanmeFile')
If Limter & NULL
Message(' Maj or problem ,' Uh Ch!', | CON: Excl amati on)
Return Level : Fat al
El se

Result = Limter. TryWit(100)

If Result <= Wait: K
lok to open file

Elsif Result = Wit:Ti meout
Message(' Custoner file is in use. Please try ¢

later.','Warning', | CON: Hand)

Return Level : Fat al

El se
Message(' Unable to get near the custonmer file.',' Go ¢
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Away' , | CON: Hand)
End
End

(Please don’t duplicate my somewhat |ess-than-professional messages.)

The location for thisisimportant; it must be before attempting to open the

file(s):

i Embedded Source: BrowseMames . o =] B
Exit Edit ‘iew Mavigate
s DR ea B waalo
I Ingert
- -sE: Whindow b anager Pwindawibd anager) - Properties
—|-@@ Init PROCEDURE().BYTE MIRTUAL
~[Z] Erter procedure scope Priarity———
-2 Snap-shat GlobalRequest ,i,l T‘l
D Pa[ent |:E||| ] ?._I:”:I-I :
~[Z] Set options from global values
1 BIND variables [ Colurnn 1
w2 Initialize the procedure
~[Z] Setup Toolbar Object Source
~[Z] Procedure setup standard formulas Filled
1§ SOIURLCE [Limiter &= MNewbutex"™ ameFile]) —
- [F] Elpen Files . Clase
. 1 lmikialize hrowss ———
Al _'*I_I
Help

|Local Objects.Abe Objects. Window Manager [windowhd anager] Init PROCEDURE[.EYTE

Figure 4. Embed location for a file access mutex

There are two reasons for the code location. Firgt, it would be extremely
dangerous to try to open thefile if another process or procedure has the file open.
Thiswould also defeat the entire purpose of restricting access to one or more
filesif it succeeded.

Second, the templates, at this point, provide a built in flag that tells me whether
or not the file open was successful:
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* Procedure setup standard formulas
SELF .AddItem{?Close ,RequestCancelled) * Add the close contr
t [Priority 7861]
Limiter &= HewHutex{'HamelFile'}
If Liniter &= HULL
Hessage{"Major problem®,"Uh Oht”,ICOMzExXclamation)
Return Lewvel:Fatal
Else
Result = Limiter.TryWait{10a)
If Result <= Wait:OK
ok to open file
Elsif Result = Mait:Timeout

Message( ' Customer file is in wse. Please bry later.®;"Warning® ,ICOH:zHand)
Return LevelIFatal
Else
Message('Unable to get near the customer file.','Go Away” ,TCOH:zHand)
End
End
* Open Files
Relate:Hames -Dpen t File Hames used by

SELF .FilesOpened = True

Figure 5. Code generated with built in flag

The FilesOpened flag is useful when leaving the procedure —you can test it to
know whether or not the mutex was locked and, therefore, needs to be rel eased:

I f SELF. Fi | esOpened
Limter.Kill()
End

(If thefileis not needed for the entire scope of the procedure, this code should be
placed at the earliest moment it is safe to do so.)

Summary

Synchronization objects, necessary to safely use pre-emptive threads, are new
and complex.

The mutex, at least, isone that is easy to understand and straightforward to
implement. | hope this provides a foundation on which you can understand the
more intricate techniques with which we are al about to become more familiar.

Download the source

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

has been writing about Clarion since 1993.
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Reader Comments

Add a comment

| could not get the thread number to display abovethe...
| could not get the thread number to display abovethe...

|'ve posted an updated zip - refresh the pageto make sure...
In the zipfile c60ascx.dll is missing
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Last month Clarion Magazine asked you for your nastiest GPFs. Russ Eggen had
just written an article post mortem debugging, and was ready to take on all
challengers. The response to the challenge was, well, underwhelming. In fact
only Gordon Smith entered, with an example that demonstrates Clarion's "virtua
list box" capabilities.

Gordon's entry isfairly short (you can download both the source and the PRJ at
the end of this article, but it certainly demonstrates a sneaky kind of GPF. |
confess that | was unable to locate the problem using the debugger, although |
might have had better luck had | been able to read assembly language.

Now Russ was supposed to have written up his findings already, but he's been
hunkered down doing some real work (no, really - | believe him, of course | do)
and hasn't been able to find the time. Rather than wait any longer, and as the
winner is, well, fairly obvious, here's Gordon's entry:

PROGRAM
VAP
END
StripedListQ QUEUE, TYPE
S STRI N 20)
END
Stri pedLi st CLASS, TYPE
I nit PROCEDURE( W NDOW w, SI GNED feq, StripedListQ Q
VLBpr oc PROCEDURE( LONG r ow, SHORT col umm), STRI NG PRI VATE
Q &St ri pedLi st Q PRI VATE
ochanges LONG PRI VATE
END
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wi ndow W NDOW(' Caption'), AT(,, 153, 103), SYSTEM GRAY
LI ST, AT( 33, 12, 80, 80) , USE( ?Li st 1) , FORVAT(' 20L*")
END

Q QUEUE( St ri pedLi stQ
END

SL Stri pedLi st
i S| GNED

CODE
LOOP i =1 TO 20
Qs ="'Line ' &i
ADD( Q
END
OPEN(w ndow)
SL.Init(wi ndow, ?listl, Q
ACCEPT
END

StripedList.lnit PROCEDURE(W NDOW w, SIGNED feq, StripedListQ Q

CODE

SELF.Q &= Q

SELF. ochanges = CHANGES(Q

w $ feqg{PROP: VLBval } = ADDRESS( SELF)

w $ feq{PROP: VLBproc} = ADDRESS(SELF. VLBpr oc)

Stri pedLi st. VLBpr oc PROCEDURE( LONG row, SHORT col)
nchanges LONG

CODE
CASE row
O -1
RETURN RECORDS( SELF. Q
o -2
RETURN 5
OF -3
nchanges = CHANGES( SELF. Q
I F nchanges <> SELF. ochanges THEN
SELF. ochanges = nchanges
RETURN 1
ELSE
RETURN 0O
END
ELSE
CET(SELF. Q row)
CASE col
O 1
RETURN WHAT( SELF. Q 1)
O 3
RETURN CHOOSE( BAND(row, 1), COLOR: none, 0c00000H)
END
END
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No prizes for sorting this one out (although I'll give bonus pointsto anyone
describing how they used the debugger to find the bug), but feel free to post your
discovery as areader comment. In deference to those who may come to the
article after you, please do not include the solution in the first sentence - it will
show up in the comment summaries and be visible to anyone downloading the
source.

Have fun!

Download the source

David Harmsis an independent software developer and the editor and publisher of Clarion Magazine. Heis
also co-author with Ross Santos of Developing Clarion for Windows Applications, published by SAMS (1995).
His most recent book is JSP, Serviets, and MySQL, published by HungryMinds Inc. (2001).

Reader Comments

Add a comment

Thefirst timel ran the program | got Duplicate symbol on...
Another way to debug thisisto compareit to the source...
Notes. The VLB Procisjust a smokescreen for the...
Interestingly, | just tried it in C6. When it getstothe...
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My last article was A Class for the ASCIling, and described a class for
conveniently managing ASCI| file processing. Apparently people were asking
for something like this because it has developed quite afollowing. There was a
follow-up article by Dave Harms and Steve Parker on using the field pairs class
to automatically do field/record assignments on a record by record basis, and
another article by Steve Parker on using it to string parse afile.

My favorite comment was a suggestion by Bruce Johnson of CapeSoft
Technologies to make the class compatible with the ABC Fi | eManager class.
Also, asthe class will often be used for reading files that need formatting or
string parsing, | got to thinking about all the poor lonely BASIC files that would
be left in the data dictionary after the ASCII file definitions are implemented
using this class (instead of data dictionary-described Fi | eManager s).

| know | said | would talk about a buffering version of the

AnyAsci i Fi | e ass class next, but now there are some important things to
cover first. Inthisarticle I' [l describe a modified version of the

AnyAsci i Fi | e ass classthat isinterchangeable with the ABC
FileManager and supports BASIC/CSV files (in addition to just the ASCI|
format of the previous version).This revised classties alot of text file parsing
jobs together, namely: record layout support; multiple record layouts within a
singlefile; error handling and reporting; both ASCII and BASIC/CSV file
format processing and record filtering (that can also be used for non-record/ascii
text line filtering). As an added benefit this classis implemented to be
interchangeable with the Fi | eManager class objects generated from data
dictionary declared files. There are also a few enhancements above and beyond
that of the Fi | eManager classfor overriding default behavior.
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Asthe class is now compatible with the ABC Fi | eManager classyou should
be familiar with the Clarion help topic ‘ Dua Approach to Database Operations.’
This topic describes the difference between, and the nature of, having two of
most class methods, one prefixed with Tr y. Keep in mind that this new
AnyAsci i Fi | el ass usesthe same error handling and reporting as the ABC
Fi | eManager class. Infact, except as| am about to describe (for the most
part), the Clarion online help documentation for the Fi | eManager methodsis
equally applicable to the AnyAsci i Fi | ed ass.

Overriding properties

It has always been one of my peeves to have to change a member property of a
class prior to calling a method instead of just passing in the necessary
parameters. | understand why the Fi | eManager methods rely on properties
such asthe Cr eat e and OpenMode properties and the Set Nanme method to
establish default values/behavior, but often | wish to override the current settings
of aclass. Instead of being required to save the current state, make the method
call and then worry about having to set it back properly (so that code elsewhere
still works as before), | find it better to allow the class to handle overrides
specifically.

In addition to implementing the Fi | eManager classinterface, the

AnyAsci i Fi | e ass class addresses the configuration problem | just
described by implementing a superset of the Fi | eManager class methods. You
can see in theinclude file (AnyAscii.inc) that methods in common with the

Fi | eManager accept additional parameters. The methods capable of opening a
file, OpenExi st i ng or Cr eat eFi | e for example, accept Fi | eNane and
OpenMbde argument parameters. These parameters will be obeyed but do not
change the default behavior of the class when such a method is called without
these overriding parameters.

Additionally, extra methods exist for determining/indicating if afile should be
created. For example, suppose that the Cr eat e attribute of aFi | eManager is
supposed to be Fal se so that, by default, calling Qpen or Tr yOpen will not
create an empty file. Under certain conditions, however, or at a particular point
In aprogram it may be necessary to create thefile. Using aFi | eManager
object in thisinstance will require code similar to the following snippet to
implement properly. (I’ m forgetting about lazy open behavior here, for the sake
of simplicity, which would make this even more of a nuisance.)

OrigCreate = ACCESS: SoneFi | eLabel . Create
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ACCESS: SoneFi | eLabel . Create = True
ACCESS: SoneFi | eLabel . Open()
ACCESS: SoneFi | eLabel . Create = OigCreate

When using the AnyAsci i Fi | eCl ass you may simply use the

OpenOr Cr eat e method, regardless of the default behavior of the class.
Likewise, if you know that you do not want to create an empty file even if there
will be no file otherwise, you may call the

AnyAsci i Fil e ass. OpenExi st i ng method.

If you want to explicitly create an empty file then you may call the

Cr eat eFi | e method, which is amethod that the Fi | eManager class does
not provide at all. The preceding default behavior override examples take care of
overriding the Cr eat e property of the class. The OQpenMbde property and

Fi | eName property (set with the Set Nane method) can be temporarily
overridden aswell. All methods for the purpose of opening/creating afile receive
optional (omittable) file name and open mode value overriding parameters,
making it easy to temporarily override the create property.

Some examples

Y our record processing loop will look similar to the following (when using a
singular record format). Notice the explicit specification of afile name, and the
create behavior using the OpenExi st i ng (and in the next example,

Cr eat eFi | e) method.

Record GROUP, PRE(I N)
Fiel d1 STRI NG 1)
Fi el d2 STRI NE 2)
END
CODE
| nput . CpenExi sting('Input.txt')
| nput . Set Recor dLayout (I N: Recor d)
LOOP WHI LE I nput. TryNext () = LEVEL: Beni gn
I Record processing code
END
| nput. C ose()

Here' s another example:

Record GROUP, PRE( OUT)
Fiel dl STRI NG 1)
Fi el d2 STRI NE 2)
END
CODE
Qutput.CreateFile(' Qutput.txt"')
| nput . Set Recor dLayout ( QUT: Recor d)
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LOOP WHI LE Qut put. TryNext () = LEVEL: Beni gn
I Record popul ati on code such as
QUT: Fieldl ="'1
QUT: Field2 ="'2
Qut put. I nsert ()
END
Qut put . d ose()

A Fi | eManager object for an ASCII/BASIC fileis replaceable with an
AnyAsci i Fi | e ass object. After having called the Set Recor dLayout
and the Set Nane methods (and optionally setting the Cr eat e and OpenMode
propertiesif you want to) an AnyAsci i Fi | eCl ass object will function just
asaFi | eManager object does. You may usethe Clarion Fi | eManager
method online help topics as a quick reference (especially when you are using
the class to implement record formats).

| mentioned using the class to handle BASIC and/or CSV (comma separated
files) aseasily as ASCII files, and it really is very easy. When you use the

Set Recor dLayout method to specify the record layout/format to use to
process records, you can additionally specify two more parameters in addition to
the group structure specifying the record format.

Thefirst optional parameter isaFi el dSepar at or argument that, when
present, indicatesa BASIC, CSV or other delimited value field format. Some
common delimiter characters are acomma (that'sa"," character asin comma
separated values or CSV format), and a TAB character. Both of those formats are
commonly used for exchanging information, with Microsoft Excel for example.

When the Fi el dSepar at or argumentisused, aFi el dEncl osur e
character may additionally be used to enclose field values. This would never be
necessary except that afield value itself can actually contain afield separator
character. For example, when using a comma delimited format and with afield
containing Last Name, First Name (e.g. Byers, Konrad) as its actual value or
contents, the field will be interpreted as two separate values when it isread. The
solution isusing an additionally field value enclosing character. Using the
previous Last Name, First Name field value example and a" field enclosure
character the field value of Byers, Konrad will become "Byers, Konrad".

Enclosing field values is almost mandatory for reliable operation, but

nonethel ess formats without field enclosing characters are still supported. The
most common field enclosing character is almost undoubtedly the double quote
(a" character). This makes Set Recor dLayout ( SoneG oup, *,’,

‘") and Set Recor dLayout ( SoneG oup, TabKey, ‘"’) themost
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popular separated value record formats, supporting comma and tab delimited
guoted values respectively.

Just to throw a monkey wrench into things, afield delimiter character (in
addition to afield separator character) can also appear in afield svalue. The
separated value format is awidely used standard for information exchange. Any
field-enclosing characters must be doubled up prior to writing the value. Of
course the code that reads the file must be able to properly interpret these special
case values. If the separator value is a single quote character, for example, (just
as Clarion itself usesto enclose string values), then a string value that includes a
single quote character itself, as part of its value, will be expressed just as it
would be in Clarion (by the technique of doubling up the single quote character).
The specifics of how this behavior isimplemented is beyond the scope of this
article (especially as the purpose of such aclassisto free you from these
considerations so that you do not have to care). In general, however, the
protected methods Popul at eRecor d and Unpopul at eRecor d handleall
the string parsing necessary to implement record formats, and will be of interest
to many readers. A Set Recor dLayout ( SoneG oup) call (that’s without
specifyingand Fi el dDel i m t er or Fi el dSepar at or values) establishes
afixed length record/field format. Thisisthe format that is generally
accomplished using an ASCI| driver file, while aBASIC file usually implements
the field delimited format just described.

A common use of both ASCII and BASIC or CSV (comma separated values) is
exchanging information with mainframes. Although the use of multiple record
layouts/formats within the same file is unusual in the PC world, it is quite
common in the mainframe world. A typical techniqueisto use the first byte of a
record to indicate the record format.

The class supports multiple record formats using the previously described
method named, appropriately, Set Recor dLayout . This method receives a
GROUP structure asitsfirst parameter that describes the desired record layout.

Y ou can call this method mid-stream to change the record format currently in
use. Any record read with the Next or Tr yNext methods (when no overriding
parameter is specified to read the datainto instead) will result in the data read
being processed into the individual fields of this pre-established group or record
structure. It isimportant to note, however, that even the current record (the last
record read) will also be (re)processed into the newly specified record format
whenever the Set Recor dLayout method is called. Thisalows not only for
the normal pre-established single record format processing described and shown
previously, but also makes multiple record layout support a breeze.
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Y ou can use code similar to the snippet below to determine the specific record
layout that should be used (based on the first character of arecord in this
example, asisacommon practice) and set or reset the current record format to
use appropriately, on-the-fly. (Notice that each of the record formats used even
have very different total lengths.)

Recor dLayout A GROUP, PRE( RECA)
Recor dType STRI NE 1)
Fi el d1 STRI NG 3)
END
Recor dLayout B GROUP, PRE( RECB)
RecordType STRI NE 1)
Fi el d1 STRI NG 13)
Fi el d2 STRI NG 70)
END
Recor dLayout C GROUP, PRE( RECC)
RecordType STRI NE 1)
Fi el d1 STRI NG 12)
Fi el d2 STRI NE 23)
Fi el d3 STRI NG(12)
END
| nput AnyAscii Fil ed ass
Asci i Li ne CSTRI NG ANYASCI | _| O_SI ZE+1)
CODE
I nput. OpenExi sting(' I nput.txt")
LOOP WHI LE I nput. TryNext (Ascii Line) = LEVEL: Beni gn
CASE Ascii Line[1]
o 'A
I nput . Set Recor dLayout ( Recor dLayout A)
! RecordLayout A field processing
RECA: Fieldl = "A
O 'B
| nput . Set Recor dLayout ( Recor dLayout B)
! RecordLayoutB field processing
RECB: Field2 = 'B
OF'C
| nput . Set Recor dLayout ( Recor dLayout C)
! RecordLayoutC field processing
RECC. Field3 = 'C
END
END
I nput. C ose()

There are a couple of "bells and whistles' methods that do come in very handy
that | should briefly describe, as they can have alarge impact on your code. The
Set Ct r | Z method isused to indicateif aCt r | - Z character should be
interpreted as an end of file indicator. The default is ON simply because thisis
the default for the ASCII database driver. The SetAutoFlush method is used to
determine if the file should be closed after each disk write to force the file to be
flushed to disk (described in AClass For The ASCIIng). The default is off, but if
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you are using the class to write a debugging log, for example, then it may be
crucial to turn thison, or the last few disk writes may be lost (not actually
flushed to disk) if the program crashes.

The Set A i pFi el ds method sets field value clipping behavior when "writing
records" and can be very useful. Clipping fixed length records or delimited value
records fields ensures all values written are string values even if the record

layout contains some non-string values (although using non-string valuesis
generally not recommended). Additionally, clipping delimited field value records
will change the values written to the file so that no white space appearsin the
value. For example g, field valueof " sone val ue " will become" sone
val ue" (with no leading or trailing spaces).

Asrecord filtering is such alarge part of record processing, you can use the

Set Recor dFi | t er method to aleviate some of the headache. This method is
an easy way of defining a particular file result set of interest. Most Clarion
programmers are very familiar with record processing procedures using the
associated ABC template so thiswill be afamiliar concept.

The class a'so implements what is sure to be another very familiar concept in
record filtering, the Val i dat eRecor d method. This works the same way as
the Vi ewanager . Val i dat eRecor d method. The Set Recor dFi | t er
method and a user-overridden Val i dat eRecor d method serve the same
purpose, with the Set Recor dFi | t er being very easy to use but not as
capable of complex evaluation as an overridden Val i dat eRecor d method.
(Note that either of these techniquesis equally appropriate for non-record
layout/ASCII text line filtering as well.)

Following is an example of using an overridden Val i dat eRecor d method.
OncetheVal i dat eRecor d method filtering has been established, the
remainder of any record processing implementation will be the same, but using
the example filter below, "some condition” records will be excluded and will not
be available just as if they were not present in thefile.

Ascii File CLASS(AnyAscii Fil ed ass)
Val i dat eRecord PROCEDURE(), BYTE, VIRTUAL, DERIVED
END

Ascii File.ValidateRecord PROCEDURE()
CODE
| F "SOVE CONDI TI ON' THEN RETURN Record: Fi |l t ered.
RETURN PARENT. Val i dat eRecor d()

Simply calling the Set Recor dFi | ter ("sonme condition") canexclude
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the same records for you, but an overridden Val i dat eRecor d method is
capable of infinitely more complicated filtering. The Set Recor dFi | t er
expression must be evaluated using a call to Clarion’s EVALUATE and as such
must meet the rules of avalid filter (in particular with regards to Bl NDing the
expression). See the Clarion online help documentation on EVALUATE and
PROP: Fi | t er for more information on these considerations. (Some of you in
the know may now be thinking that using a VI EWcan be a more efficient means
of record filtering, and | will no doubt be talking about thisin afuture article.)

An additional dilemma (or at least a consideration) in processing ASCII/BASIC
filesis agreement in record format. The absence or presence of a header record
that describes the record format that the rest of the file will use can have alarge
impact and provides an opportunity to not have to cast record layouts in stone.
Having a header record that establishes field names means not having to rely on
field position or field order within the record. Another approach isto use field
order or position explicitly and not have to rely on field names, the number of
fields within arecord or their definition.

AnyAsci i Fi | e ass can be used to read and/or write ASCI| text files (as
described in AClass For The ASCIIng), and also implements record formats
when the Set Recl or dLayout method has established arecord layout. You
can use either afixed length (ASCII) or variable length / delimited value

(BASCI, CSV) record format; the record processing methods will adhere to ‘ dual-
approach to database operations’ standard described in the Clarion online help

for performing error handling. In fact, once the record format has been
established (using the Set Recor dLayout method) record processing may be
performed in completely identical fashion to using a data dictionary declared file
and its associated Fi | eManager class.

AsAnyAsci i Fi | eC ass isnot dependant on a particular record layout,
multiple record formats do not present a problem, and you can change the record
format at will while processing the file. The Set Recor dFi | t er and

Val i dat eRecor d methods make file/record sub-set filtering both easy to use
and capable of complex evaluation.

Download the source

Konrad Byersis originally from Nova Scotia, Canada and has been living in Florida since 1995. He starting

programming in Clarion with 2.1 for DOS and is still an avid user of the Clarion C/C++ compiler. Heis
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currently available for hire. A beta version of Konrad's MAPI-enabled eSoftAnywhere DSP & More digital

signal processing software for shortwave and CB users and Ham Radio operators is now available for

download.

Reader Comments

Add a comment

Next up... Now that all record handling (for ASCI| or BASIC...
Perhaps an interim step... You mention going from the...
| would not pursue an API fileclassfor speed...
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Serial CommunicationsLib 1.1
This object library will alow you to develop 32-hit Clarion serial

communication applications. It's compatible with C5 and C55.
Posted Saturday, April 19, 2003

L ogic*Central 40% Off Sale

Logic* Central is having a 40% off end-of-the-month sale. IFT: HTTP Client less
than $60; ShapeMaker:SM X less than $60; ShapeM aker:Windows less than $45;
more savings at the web site.

Posted Saturday, April 19, 2003

cpTracker Limited Time Sale/New Features

From now through Saturday, April 26, 2003, you can get your copy of cpTracker
for $89.00. Version 1.05c of cpTracker features a new gReg interface. gReg isa
product from Gitano Software that alows Clarion, Visual Basic and Delphi
developersto protect themselves against software pirating via state-of-the-art
encryption that locks out thieves permanently. gReg has a customer file and a
product registration file. cpTracker also allows you to store thisinformation. If
you only need to use gReg for generating product registration codes you can use
cpTracker for maintaining customers, prospects, product sales and registration
details.

Posted Saturday, April 19, 2003

New L ook For Gitano

The Gitano Software web site is about to get anew look. The logo has been
updated and the site has a brand new look. Send your comments to:
Jfmoreno@gitanosoftware.com

Posted Saturday, April 19, 2003

| cetips Report Previewer
The Icetips Previewer isafully customizable report previewer. No DLLS, no
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black boxes, no fixed look and feel. The Icetips Previewer is created asa
window procedure in your application, giving you full control over everything it
does and how it looks. Use the icons you want, trandlate it, use other third party
products with it, add functionality to it, remove functionality from it if you don't
want it. A simple template wizard generates the Previewer procedure into your
application using the procedure name you want. All the embedded code to make
it work isin there ready for you to look at and modify if you want to. Apply a
simple extension template to your reports to call the Icetips Previewer procedure
that you want to call and you're done. Compatible with Clarion 4, 5, 5.5 and 6,
ABC, Clarion and CPCS report templates.

Posted Saturday, April 19, 2003

gReg Updated

A new update for gReg is available for download. This update fixes a bug that
was introduced in the latest build and it only appliesto local compiles. It is
available for v4.5 for Clarion 5 and 5.5H and v4.51 for Clarion 5, 5.5D and 5.5H
Posted Saturday, April 19, 2003

Brazilian DevCon

Thisyear's Brazilian DevCon will be in the Lizon Hotel in Curitiba from June
19th to June 22nd, 2003. Speakers include Juan Domingo Herrera, Sebastian
Tallamoni, Marco Antonio Machado, Matias Flores and others. Among the
topicsto be covered are: Clarion, Clarion ASP, Clarion PHP, Clarion with
Fenix.net, Templates, SQL, API, Data Replication and PostgreSQL .. The
conference will be held in Curitiba, one of the beatiful citiesin Brazil

Posted Saturday, April 19, 2003

Super QuickBooks Export Templates Enhanced

Super QuickBooks-Export creates | 1F files that can be imported into virtually all
versions of QuickBooks. The templates let you specify were your datais coming
from and where it goes, automatically creating the views, ranges, filters and
access logic to fetch the data. For more information, download the templates
from Mitten Software and run the installation. Y ou can install the documentation
without a password. Super QuickBooks-Export is normally $299 US. If you act
by April 30, you pay $249 US. The Mitten Software 90 day money-back
guarantee applies.

Posted Saturday, April 19, 2003

CWPlus1.04
CWPlus 1.04 is now available. New features include: CWPlusis now on the
Clarion IDE editor toolbar; Ability to format source code with various indent and
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terminator options; Fixes for known bugs. C6 upgrade is free to registered users
of C5/C55 version.
Posted Saturday, April 19, 2003

Beta Testers Needed For faxFUSE

ThinkData Inc. needs additional betatesters for their faxFUSE product to test the
WinFax, Microsoft Fax, and RightFax interfaces. faxFUSE is another product in
ThinkData's FUSE product line providing native COM automation.

Posted Thursday, April 17, 2003

RPM Upgrade Available

An upgrade for Report and Presentation Manager is now available. Once Clarion
6 goes "gold" all new functionality will be migrated into anew 5.5 release of
RPM. Once C6 goes "gold" the price will increase. The upgrade includes both
the C6 version as well as the upcoming C5.5 version.

Posted Thursday, April 17, 2003

Clarion Jobs Page Updated

The Clarion Jobs page has just been updated. No new jobs but some positions
are still available.

Posted Thursday, April 17, 2003

| ngasoft T-Shirts, MugsAnd More
Now you can buy Ingasoft-branded apparel, housewares, hats, auto goods, cards,

bags, prints and more.
Posted Thursday, April 17, 2003

Easy3DStyle 1.04

Changesin Easy3DStyle 1.04: Added new Image Check control; New window
events and embed point for Image Check control; Support for Select button;
Fixed bug with built-in cursors or cursors in variables.

Posted Thursday, April 17, 2003

EasyListPrint 1.01

Changesin EasyListPrint 1.01: Added code page for RTF report; Added support
for colors both for Standard and RTF report; Added localization support - you
can tranglate or write your own title, prompts, text and messages for dialog and
progress windows. EasyListPrint (ELP) class and template is a set of classes and
templates for automatic creation of tabulated reports, using queues or lists (for
example, automatic printing of BrowseBox contents). Creates both standard
WMF reports, and editable RTF reports. Y ou may customize Title, Header,
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Footer, Total sections (fonts, alignments etc), number of pages. Widths of
columns will be automatically calculated during printing in case they obviously
are not defined in the settings. Requires Clarion 5.0b or Clarion 5.5, ABC or
Legacy, 32 hit.

Posted Thursday, April 17, 2003

TimeSavers Scheduler Beta

A new TimeSavers scheduler beta has been posted. The templates have been
designed in amore logical manner, the help has been updated to HTML help,
and there are several new features, including the ability to group schedule grids
onto one window. Each is connected so you can drag & drop appointments from
one day to another. Each displays a separate day of the week. Also, you can now
break out a recurring appointment, so that if you have lunch scheduled for noon
every day of the week, and decide on Wednesday to schedule lunch for 1:00,
only the one Wednesday appointment is affected. Thisrelease only hasa C5.5
ABC demo included. The final release will have ademo for Clarion 5 and C5.5
(and maybe even 6.0), both ABC and Legacy. The Help is 95% done.

Posted Thursday, April 17, 2003

Win A Three Month Newsletter Service Subscription

Castle Computer is having a contest for afree three month subscription to their
newsl etter service. The next winner will be picked on Friday, April 18. Only one
winner per weekly drawing.

Posted Thursday, April 17, 2003

Potentially Cheap M SDN Univer sal

Mark Riffey points out the return of a possibly cheaper way to get MSDN
Universal.

Posted Thursday, April 17, 2003

Easy3DStyle 1.03

Easy3DStyle ver 1.03 is now available. Changesin this release: Added
highlighting of the active (selected) Tab by text color and styles and background
color; Added assigning cursor for button controls; Fixed GPF with Controls on
MODAL window.

Posted Thursday, April 17, 2003

EM S PostgreSQL Manager 1.5 Released

EMS HiTech has released PostgreSQL Manager 1.5 - this version, like the
current EMS MySQL Manager release, sports an MDI interface (the old SDI
interface is still available).
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Posted Thursday, April 17, 2003

RDRAW Diagramming Template Demo

A new Demo of the RDRAW template set for creating Visio- or Smartdraw-style
flowcharts in Clarion has been uploaded. This demo displays the drawing
capabilities of the templates (manually in the demo- they can also be done under
program control or from data in a database).

Posted Thursday, April 17, 2003

File Manager 3 Beta 16

File Manager 3 continues moving through the beta stages. Currently supporting
the Microsoft SQL, Oracle, and ODBC drivers (ODBC limited to Microsoft
SQL, Oracle and MySQL backends). File Manager 3 manages and upgrades the
file structures of many of Clarion's supported driversincluding SQL drivers.
Priceis $149.

Posted Thursday, April 17, 2003

CapeSoft Mailer v1.9m

CS Mailer is CapeSoft's bulk email distribution tool, which has undergone
improvements and tweaking over the past months.

Posted Thursday, April 17, 2003

Replicate v1.0 Beta 14

Replicate provides an automatic, driver independent, file-version independent,
mechanism for replicating the datain two or more databases. Basically,
Replicate logs your changes, adds and deletes and then using a transport manager
of your choice, exports the changes to the other sites, where the changes, adds
and deletes are imported to that data set. This all done completely automatically.
Replicate supports both offline and online environments. Currently still in beta,
Replicate is moving towards Gold status. Price is $349.

Posted Thursday, April 17, 2003

Officelnsidevl1.0 Beta 4c

Office Inside wraps the MS Office COM objects, offering a stable approach to
integrating and automating M S Office functionality from within your
applications. Beta 4 has afairly extensive library wrapping MS Word, and has
the beginnings of Excel, PowerPoint and Outlook are taking shape. Priceis
$199.

Posted Thursday, April 17, 2003
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File Explorer v2.5d

File Explorer is currently back in beta pending aversion 3.0 release. The
WebBrowser object and underlying engine have been rewritten from the ground
up, opening up new functional possibilities including moving the Html Editing
control away from the Clarion OLE dependencies to a point where it now uses
only pure (stable) COM, implementing the Plugware engine. Lots of new
methods, new examples. Priceis $99.

Posted Thursday, April 17, 2003

NetTalk v2.73

NetTak featuresinclude: SMTP/ POP3 (Email), NNTP (News), HTTP (Web)
and FTP. Dia-Up-Networking. NetTalk Protocol, for Clarion-to-Clarion
communications. 150+ pages of documentation, 10 Jump-Starts and 20
Examples. Price is $299. Changesin version 2.73 include: NetSimple objects
now support asynchronous opens and automatic timeouts; NetRefresh -
improved refresh algorithm; FTP speed improvements; NetDIP object tweaked.
Posted Thursday, April 17, 2003

CapeSoft Email Server 1.51

CapeSoft Email Server, which has been built using CapeSoft's NetTalk
accessory, has the following functionality: A fully working SMTP server (email
sending) and POP3 server (email collecting); Dial-up (modem) features
including a schedule; Direct MX SMTP (Email Sending) for permanent I nternet
connections; An easy to use interface and a configuration wizard which makes
setting up an Email Server easy; One price for as many mailboxes (users) as you
like; Free product upgrades (buy once, but upgrade as often as you like); Works
with all email clients (e.g. Outlook, Outlook Express, Netscape email client,
Eudora). Priceis $30, 60 day trial available.

Posted Thursday, April 17, 2003

Rinstall FAQ
A FAQ for the RInstall template set from Riebens Systemsis now available.
Posted Thursday, April 17, 2003

EasyResizeAndSplit 1.07

EasyResizeAndSplit 1.07 is now available. This release adds complete support
(for C55) of RTFControl Template.

Posted Thursday, April 17, 2003

ImageEx 2 Competitive Upgrade
Upgrade any third party graphics or imaging toolkit to ImageEx 2.0 at areduced
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price of US$ 139. Thisincludes Clarion products (for example, Capesoft Draw,
Image-XChange, Imaging Templates, ...) aswell as other DLL or ActiveX
products (LeadTools, ImageEn, etc.). Proof of purchaseis required.

Posted Thursday, April 17, 2003

PD Finance Library And CalculatorsVersion 60-01

ProDomus has released PD Finance and Financial Calculators Version 60-01.
The Financia Library, originally released in 1994, is now included as an all
source code class library. Six new customizable calculators have been added:
Financia Calculator (PV, FV, Rate, Payment, Periods); Amortization Calculator
(Year or Period displays with/without balloon payments); Days Duration
Calculator (360 Day Calendar Y ear); Discounted Cash Flow Calculator (IRR and
NPV for variable cash flows); Interest Calculator (APR, Simple, Compound, and
Continuous Interest); Simple (Add, subtract, divide ... usable with numeric
keypad). Calculator windows are declared in atrandation file that may be easily
customized. A translation method makes run time transl ation easy using the
ABC or ProDomus trandlator libraries. Available for C5, C55, and C6. Supports
both ABC and Clarion template chains. Price: $149. Upgrade from DLL version
pdFin for $100 (reflects the rel ease of source code).

Posted Monday, April 07, 2003

C55 PD Browse Button L ookup Updated

A upgrade of C55 PD Browse Button Lookup (Version 55-07) has been posted
to the ProDomus web site. This has minor template changes to better handle
differences between legacy and ABC applications.

Posted Monday, April 07, 2003

Clarion Training |n South Africa

Incasu (Pty) Ltd will start presenting Clarion-related courses from May 2003
onwards in the Pretoriaarea. Y ou can also call 012 644 0400 for more
information.

Posted Monday, April 07, 2003

Join The Clarion World

Ron Schofield has set up aweb page that allows you to put yourself on the map.
When you join, another dot is added to the map.

Posted Monday, April 07, 2003

Clarion Third Party Profile Exchange Updated
The Clarion Third Party Profile Exchange consists primarily of profiles of third
party add-on products and vendors. This includes freeware templates and tools as
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well. Online and Downloadable Profiles available. Online product profiles
include Product Internet URL, Order URL, Dated Price Quote, Grouped by
Category, Extended Description and Download Page Reference. Currently, there
are 439 product profiles and 363 vendor profiles. Y ou must have Product Scope
32 PRO Version 4.5 or 4.5ato view profiles with data files (downloadable
profiles).

Posted Monday, April 07, 2003

RADIntelliSense Trial Version

A tria version of RADIntelliSense (RADIS) isnow available. Thisversion has
two limitations: It will stop working after two weeks; It automatically stops after
30 minutes per session. RADIntelliSense (RADIS) gives you rapid access to the
Clarion commands, dictionary, local and global data, classes and windows
control while your writing your code. RADIntelliSense is not restricted to the
Clarion editor but can be used from any text editing program of your choosing.
Restructure your code with by pressing the hotkey of your choice, and add
mousewheel functionality to the Clarion editor. Record macros, learns new
words and easily insert them into your code. And freely configure your
RADIntelliSense sources, which you link to a specific application. The
RADIntelliSense works on Windows NT 4.0, Windows 2000 and Windows XP
and it isn't limited to any version of Clarion for Windows.

Posted Monday, April 07, 2003

INN Bio For April 1, 2003

A father of four human children and one new software child, this Clarioniteisa
busy daddy. Also honest - he admits that his kids drive him crazy (but would that
be the human kids or software ones?;) He's lived on both coasts and places
between, been paid to be a parrot head, and was the author of CompuTax (which
makes him atax man, doesn't it?). Don't miss the photo at the end, it's a stunning
shot.

Posted Monday, April 07, 2003

CWPIlus 1.03

CWPIlus ver 1.03 isnow available. Fixed: Working in the "Property List" (F12)
in the "Window formatter" and "Report formatter". Error "variable not exist"
after deleting of the Global template. Changed: Working with the pools of the
dataisimproved - in case of concurrence of file prefixes and other datathey are
carried in different pools of PopBokx, it is possible to choose a pool by
Alt+LeftKey or Alt+RightKey or by mouse. Added: Tab "Genera" - anew
setting "Max. record for PopBox" - it is possible now specify an amount of
records which will be displayed in PopBox; Tab "Extra" - anew setting "Don't
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process specified files' to exclude files from processing by CWPIus.
Posted Monday, April 07, 2003

EasyHelper 1.00

EasyHelper is a class and templates which let you add context help to your
application. Features include: Add What's this? button to the upper-right corner
of the window and right-click popup context menu for calling context help to any
control; Implement standard M S Windows context help called from WinHelp -
context help topics stored in .HLP file, HTMLHelp - context help topics stored
in .CHM file, or LazyHelp - you don't need any external help file at al; Use your
favorite HAT (Help Authoring Tools) to create context help file or automatically
generate help projects and receive help file without any extraHAT; Call context
help from the application help file or use different help files for calling different
types of help (use .CHM as application's main help fileand .HLP - as a context
help file, for example); Change the font and colour of context help popup
windows in runtime; Add What's this? context menu to the standard browse-box
menus

Posted Monday, April 07, 2003

cpTracker Gold 50% Off Sale

cpTracker Gold is now available and includes complete F1 context sensitive
help. Sale price of $65 is good until midnight, April 6 2003.

Posted Tuesday, April 01, 2003

Reader Comments

Add a comment

Serial CommunicationsLib 1.1 hasnew URL now! The new...
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Who Calls Who - Keeping Track Of DLL Calling Order

by Steffen Rasmussen

Published 2003-04-17

Recently | took on arather large Clarion project with an application consisting of
31 DLLs. At first it seemed manageable, but since | have never worked with
DLLsbefore | had quite a bit to catch up on. After getting through the initial
phase of understanding this new way of programming, | felt confident enough to
start the new assignment. As with most other projects | have seen and worked
on, this one lacked documentation, and if there was some it was most probably
not up to date. So only thing to do was to start from scratch, make my own notes
and figure out the overall structure of this project.

Most of my work usually starts by scribbling notes down on a piece of paper as |
progress through the code. From the documentation | had received | knew the
name of each DLL, its purpose and the compile order.

| started out by making a clean compile of all the applications that generated the
programs DLLs. By clean compile | mean that the directory in which the
application resides consist of nothing else but the .APP files. Half way through
compiling all the applications | got an error: a DLL was not found. Oh well, that
just meant the compile order was not correct. | corrected it and tried a new clean
compile, but now there was another DLL missing! Something was wrong, and
finding the error by trial and error would take an eternity. Just compiling all the
31 applications that the program consisted of took nearly 3 hours!

| needed to know who was calling who among the DLLs. Thisisreally boring
work, going through hundreds of procedures and scribbling down which
applications they call. For the same reason thisis also very prone to errors; you
might easily miss a procedure or two.

With 31 applications a data flow diagram was out of the question since there was
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no way they could all fit on one piece of paper, and grouping them into logical
units where each unit could fit one peace of paper didn’t seem possible in this
case.

Creating a matrix was a much better solution. For this | use an excel spreadsheet
where the first column has all the applications listed in compile order, and
likewise for the first row. The second row and the second column contain the
compile order, 1 to 31 in this case. From the cell B2 | draw a diagonal line going
through C3 to AG33, which isthe last column and row of the last compiled
application. Each cell hasalif theY axisDLL callsthe X axisDLL. Aslong as
the DLL calls stay under the line, the compile will proceed without problems.
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£ |ckcoendil E K |
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11 [fichaits ] 1 1
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16 [ il Il 111 1 1
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0 [coract EE 1 1 1
21 e 190 1 1 1 1 111 |
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25 \acciing 2501 1 1 1 1 111 |
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27 |[EazyExcel =5 1 1 1 |
2 hlss 25 1
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Figure 1. DLL Matrix (click here for the full sized image)

Y ou can see acompile error in cell S17. Here the stock application is being
compiled as number 15 and among the applicationsit callsis the inhouse
application that is first compiled as number 17.

| know that in order to call another application that application has to be
compiled prior to the one being compiled. If | let the stock applications swap
compile order with the cust application I’ll just make things even worse, because
now | have problem with both the cust and stock application (see Figure 2).
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Figure 2. Swapping compile order

In amatrix layout as described above you can see how and if it is possible to
change the compile order of your DLLs without physically moving them around
by just following three basic rules.

Rule Number One: DLL calls:

The DLL’s row number and column number sets the boundaries for
callsto that DLL.

If you look at the Vendor.DLL in the matrix, its boundaries are from C14 to
N14, and within these boundaries it makes all its different DLL calls. Rule
number one is graphically illustrated in the diagonal linein figure 1 which splits
the spreadsheet into two sections. Section 1 isthe primary sections and any
marking within this section illustrates from where the application calls has been
made (left column) and what application is being called (first row). It also tells
you that every call within the first section is alegal application call since the call
stays within the border as stated in rule one. Now the second section is exactly
the same as the first section except for one thing and that is the application call.
If an application call fallsinto the second section it isillegal because here you
are outside rule number one' s borders. Remember, when you compile the
application any call to another application is linked into the application being
compiled. If the application callsa DLL, which has not been compiled, it will
come up with an error because the linker can’t find the DLL's LIB, which has not
been created - yet.

If you take alook at the problem which | ran into (see Figure 1) you will notice
that within the stock application a call is made to the InHouse.DLL. The ladder,
marked with red, falls outside the boundary set by rule number one. When the

boundary is exceeded by the application there are only two possibilities to solve
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the conflict:

1. Change the compile order by moving the applications compile order
down.

2. Redesign the procedure calls within the application so that they
don’t call the application that violates rule number one.

Rule Number Two: Moving the DLL compile order up:

The number of free cells prior to the DLL, in the same row,
determines how many rows up the matrix the DLL can be moved.

For example the Vendor.DLL in N14 has one free cell prior to it (in M14)
because L 14 is occupied. This means that the Vendor.DLL can be moved up one
row to M13 since it does not call the RunOne.DLL.

A B|C|ID|IE|F|G|H|Il|J|K|LIMNIO|P
g
2 = zl = = % o = —
HHEEHEEEEREEEE
1 - B AR
2 Compile Order Al ] Il e e ) e s R e o e e
12 gl 100 1 1
13 [runaone 111 1
14 |vendor 121 1 1 1
15 |apipos 13 1 1
16 |uservar 14] 1 1
17 |stock 151 1 111 1 1111

Figure 3. Moving compile order up

If you look at my particularly problem with the Stock.DLL in Q17 you can see
that P17 is occupied and therefore it cannot be moved up. In this case moving up
IS not an option anyway since the Stock.DLL violates rule number one, | want to
move the compile order down, and hence we come to rule number three.

Rule Number Three: Moving the DLL compile order down:

The number of free cells underneath in the same column determines
how many rows down the matrix the DLL can be moved.

Asyou can see rule number threeisjust the opposite of rule number two. For
example, if you take the Vendor.DLL againin N14, it hastwo free cells
underneath it in N15 and N16. N17 is occupied which means that the
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Vendor.DLL can only be moved down two rows to P16.

A B|C|D|IE|F|[G|H|[Il|J[K|LIM|N|O|P|Q
=
g = zl = | = = % i o | = b
= HEREE A R
1 = e sl25 8 2lElnlE]E|R 8 R
2 Compile Order 5 el sl s ol = L O e O e e B T s e e
12 |yl 100 1 1
13 [runone 114 1
14 \wendor 121 1 1 1
14 |apipos 13] 1 1
16 |uservar 141 1 1
17 | stock 15] 1 11 1 111
18 |cust 16] 1 111 1 1

Figure 4. Moving compile order down

If you go back to my problem in the Stock.DLL in Q17, you will notice that Q18
Is occupied, which violates rule number three. If both rule number one and rule
number three are violated the only solution to the problem isto redesign the
procedure call’ s within the application so that they don’t call the application that
violates rule number one

Asyou can seeit is asimple solution to a problem which can be rather
complicated and time consuming to solve. The downside of this solution is that
the matrix has to be kept updated. Both you and | know that thisis unlikely so
the perfect solution would be to create a program that could auto generate the
matrix at any given time should the need arise.

Seffen S, Rasmussen has graduated in Computer Science from Copenhagen Business College. Snce then he

has worked as a programmer, system technician and network administrator, and is currently I'T manager.
Clarionis a quite a new language to Seffen since his only been working with it since January 2000. But what
better way to learn it than by trying to teach others! Seffen has also set up a web site to collect as many

examples of different user interfaces as possible to inspire Clarion devel opers.
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Reader Comments

Add a comment

In an ideal world thereareno circular calls between...
Build your libsfrom the exp filesfirst, then the compile...
Thiscame up before publication - whileit'struethat you...
| agreewith you Jim that circular callsarenot a...
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In the next group of articles | will be discussing some new and exciting Abstract
Data Types (ADTSs), namely Graphs and Networks. The thing that is so exciting
about Graphs and Networks is that they open the door to arbitrary relationships,
and provide simple representations and solutions to some very complex
problems. First things being first, thisinitial article will cover the theory of what
Networks and Graphs are, what they are used for, and some of the associated
terminology. After that | will describe Network and Graph implementations and
afew of the extremely useful algorithms that have been developed for them.

Networks and Graphs can be used to solve amyriad of complex problems. This
includes several amusing puzzles that have been solved quite ssimply using
graphical representations, e.g. the Seven Konigsberg Bridges. The town of
Konigsberg (now Kaliningrad in Russia) lies on both sides of the river Pregel, at
apoint where there are two islands. There are several bridges as shown in Figure
1. (N and S are north and south of theriver, | and J are the islands). The problem
ISto cross each bridge exactly once and return to the starting point, starting
wherever you like.
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N

5

Figure 1. The Seven Konigsberg Bridges

How would you go about solving the problem? Where would you start
programming for a problem like this? Y ou’ d use a Network or a Graph, of
course.

Other more commercial problems that a Graph or Network can be applied to
include:

Project Planning — developing critical paths, timelines, budgets etc.
Communications networks — identifying critical network points,
routing etc.

. Transport — calculating distances, routes, costs, durations, planning
etc.
Road Planning — identifying critical network points, routing etc.

The potential uses for Networks and Graphs are many, but before you can use
such a powerful tool, you need to understand it.

A Graph is defined as having a set of vertices, sometimes called points or nodes,

and a set of edges, sometimes called arcs, which are lines which join one vertex
(node) to another. Figure 2 provides an illustration of a simple Graph.
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Figure 2. A simple Graph
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The edges of asimple Graph are not directed; they can be traversed in either
direction. A Digraph (Figure 3) isavariation on a Graph — its edges can only be
traversed in the direction of the arrow.

Figure 3. A Digraph

Each edge or arc can also have aweight associated with it, for exampleif each
node represents a city on a map then the weight of the edge may represent the
distance, the cost, or the duration of the trip. Another example is a construction
project, where each node represents atask to be performed such as laying the
foundations, or doing the wiring, or digging trenches; the weight of the edges
could represent the time it takes for each task to be completed.

NAPIER
200KM N]HM
I50KM
ALCKLAMD p— TAURO WELLINGTOM
180KM zﬁuV

MEWY PLYMOUTH
Figure 4. A Weighted Graph

Figure 4 represents a Weighted Graph. If Figure 4 were directionally oriented
(had arrows) then it would be a Weighted Digraph. If all the edges have a weight
then the structure also becomes a Network.

The one thing that you may be starting to realize about graphsis their lack of
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structure. There is no definitive starting point, and the relationships between
nodes are arbitrary. Lists, Queues, Stacks all have linear relationships. Y ou may
remember from my previous articles that one of the key characteristics of the
Treeisits hierarchical structure; every node in atree has one parent (except for
the root node). The relationships in atree are also substantially different from
those of agraph, as they are expressed by reference from parent to child; in a
Graph or Network, this type of one-way relationship is often not sufficient.

Consider club and association memberships, where one person can belong to
more than one association or club and each association has more than one
member. Thisis an example of a many to many relationship. This type of
relationship is best served by a data structure that allows a non-hierarchical bi-
directional relationship between the associations and the members. If it wereto
be done using trees you would need to use two to represent both relationships.

Greenpeace Amnesty WSPA SPCA

| — | |

Mary Mark Luke John Paul Matt Joshua

Figure 5. A many to many relationship

In Figure 5 the graph nodes are the people and the associations, and the graph
edges are the lines linking each node. The definition of a graph does not rule out
the possibility of an edge connecting two associations or two people together.

The nodes that are linked by an edge are known as the endpoints of the edge. |
would say that the endpoints are directly connected by the edge. The two end
points do not have to be distinct nodes. Where both endpoints of an edge are the
same node, it is called aloop (refer Figure 6).

v

Figure 6. A Graph with a loop edge

Note the loop edge that traverses from end point B to B, or edge BB. The edge
that runsfrom A to B, is edge AB. If Figure 6 was directionally oriented
(Digraph), with an arrow from node A to node B then edge AB would be called
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an arc and it would be notated as A->B.

B—=C
a7

I

Ee—D

Figure 7. A Digraph

In Figure 7, node A is directly connected to B but indirectly connected to C via
the arcs A->B, B->C, and it has a path of length of 2.

A Digraph is known as strongly connected if for any nodes | and Jthereisa
directed path from I->J and J->1. The Digraph is called weakly connected if there
isadirected path from [->J or J->I.

Outdegree is the number of edges issuing from any node, so in Figure 7, the
outdegree of A is 2 and the outdegree of E is 1. The Indegree is the opposite, so
in Figure 7, A has an indegree of zero, and E has an indegree of 2. The indegree
and outdegree of any given node can be useful for indicating the importance of
particular nodes. A Node with an outdegree of zero is called a sink node,
whereas a node with an indegree of zero is known as a source node.

A cycleisadirected path of length one or greater that originates and terminates
at the same node in the graph. The examplein Figure 7 is C->D,D->E,E->C,
which has a path length of 3. An Acyclic Graph has no cyclesinit.

With ssimple Graphs or non-directed Graphs the indegree and outdegree cannot
be applied, but the degree of a node provides the number of direct connections,
soin Figure 6, A has adegree of 2 and B has a degree of 4, as the loop
congtitutes 2 connections.

Y ou can even use this terminology to describe other, more common structures.
For instance, aLinked List is a Digraph with one source, one sink, and all the
other nodes having an indegree and an outdegree of 1.

Summary

Hopefully you will already be able to see the potential power of the Graph for
solving complex problems. With its non-hierarchical, bi-directional, arbitrary
structure, the Graph has the potential to represent an endless variety of data, and
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solve an infinite number of problems.
When | studied computer science | found Graphs to be the most exciting subject

covered on the entire course, but of course it was also the most complex. In my
next article I' [l write some Graph code that shouldn’t be too difficult to follow.

Alison Neal has been using Clarion since 2000, whilst working for Asset |nformation Systems (AlS) in

Auckland, New Zealand. Some years ago (at the tender age of 19) Alison graduated from the Central Institute
of Technology in Wellington, New Zealand with a major in Cobol. She also has a BA in English literature and
has studied Computer Science, Philosophy and Information Systems. AlSis an independent division of Asset
Forestry Ltd, and has a team of five programmers devel oping almost exclusively in Clarion. AlSalso offers
web (ClarioNET) and email services for the customer who needs everything. The company has many and
varied customers bridging across a wide range of industries including Telecommunications, Forestry &

Agriculture, Manufacturers, Military & Government, Legal & Financial, and Retail.
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In my previous article | discussed the theory behind Graphs. Y ou may have the

impression from that article that | think the Graph Abstract Data Type (ADT) is
a better idea than dliced bread. | can slice my own bread with aknife, but if you
give me alarge map and tell me to memorize it and calculate distances, | need a
computer and a Graph.

In thisarticle I’m going to introduce a very simple implementation of a Graph.
Y ou may remember from last time that a Graph is defined as having a set of
vertices, sometimes called points or nodes, and a set of edges, sometimes called
arcs, which are lines which join one vertex (node) to another. Figure 1 provides
an illustration of a simple Graph.

A<E/

—0

T

Figure 1. A simple Graph

Any definition of a graph needs definitions of edges and nodes:

edgeNode CLASS, TYPE

eDat a LONG ! Secondary Node nunber
eWei ght LONG
next E &edgeNode
END
gr aphNode CLASS, TYPE
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xNane STRI NE 500)

headE &edgeNode

CurrE &edgeNode

tail E &edgeNode

next N &gr aphNode
END

The Edge structure | am using contains an eDat a variable to contain the Node
number of the second point on the edge, and a weight. Not all graphs need to be
weighted; it depends on what you are using the graph for. The weight of an edge
can represent any number of things, such as a duration, a distance, a monetary
value, or the number of red lights you run going from point A to point B. What
you may also note about the Edge structure | have coded isthat it is
fundamentally a Linked List, since edgeNode can contain areference (next E)
to another edgeNode, which can contain a reference to another edgeNode,
and so on and so on. This does not mean, however, that a thislinked list
represents a path through the Graph — rather it's away of keeping alist of edges
associated with a particular node. And speaking of nodes...

The gr aphNode structure has three edge references, one for thefirst edgein
thelist, one for the last, and one for the current item. These references make
navigation through the edge list possible. A list isagood option where you are
not sure how many edges a given node may have connecting to it.

The Graph Nodes are also alinked list, which means that the G aph class
(which I’ll get to in amoment) can traverse the list of nodesin exactly the same
way as each gr aphNode can traverseits list of edges.. Each Graph Node also
has a name, which can be anything, a place name, atask name, a persons name
efc. etc.

The methods | have included in my G- aph class are:

I nit Initialize the Graph
Kill Clean up
AddNode | AddaVector, point or node to the graph

AddEdge | Add an Edge to the Graph (between two specified
nodes)

NumNode | Return the number of nodesin the Graph
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NodeNum | Return the node number for a given node name

NodeNane | Return the node name for a given node number

First Make the first edge for a given node the current edge

Next Make the next edge for a given node the current edge

First Make the first node in the graph the current node
Node

Next Make the next node in the graph the current node
Node

Edge for that node.

Edge for that node

Thefollowing isthetest file that | have used for the example application, which
Is downloadable from the bottom of this page (note that these are place names
and the numbers are arbitrary).

Nodel Node2
Wellington  Auckland
Auckland Napier
Napier Gisborne
Gisborne Whakatane
Gisborne Taupo

Napier Taupo
Rotorua Taupo
Rotorua Napier
Wellington ' Taupo
Taupo Auckland

Weight
500
350
100
150
200
100
50
50
300
200

Each record represents an Edge, so for each unique place name | want to create a
Node, and for each record | want to create an Edge joining the Nodes.

In my class I’ ve used two init methods:

graph.lnit
CODE
SELF. HeadN &= NULL
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SELF. Curr N &= NULL
SELF. Tai I N & NULL
SELF. NunNodes = 0O

graph.lnit PROCEDURE( * STRI NG Nodel, *STRI NG Node2, LONG Edge)
i LONGE 0)
j LONGE 0)

CODE

i = SELF. nodeNum( Nodel)

IFi <0 THEN i = SELF. addNode( Nodel).

j = SELF. nodeNumr( Node?2)

IFj <0 THEN j = SELF. addNode( Node2).

SELF. addEdge(i, j , Edge)

Thefirst | ni t method isasit should be, initialising the reference variables to
NULL and the node count to 0. The second one just allows me to insert the data
in accord with my import file (my quirk). If you really wanted you could pass the
filename and have your i ni t method do the lot, reading the entire file and
inserting the data. My second i ni t method is more of an Add method, but |
aready had several of those! The use of duplicate method names can be
confusing at times, and the naming convention used is entirely your choice.

Here' sthe code | use to load up the graph:

SET(I nportFile)
LOOP
NEXT( I nmportFil e)
| F ERRORCODE() THEN BREAK.
G Init (Il MP: Nodel, | MP: Node2, | MP: Edge)
END

Take acloser look at the second init method. Given the test file above, the first
call will passNodel as Wellington, Node2 as Auckland, and an Edge value of
500.

A call isthen made to the nodeNun() method:

gr aph. nodeNum PROCEDURE( * STRI NG n)
[ LONG 0)
t &gr aphNode
CODE
t & SELF. HeadN
LOOP WHI LE ~t &= NULL
i +=1
IF t.xname = n THEN RETURN i .
t & t.nextN
END
RETURN -1
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ThenodeNun{) method should return the number that the passed node name
relates to. In this case Wellington isthe first entry so it will return —1. Asl is
therefore less than 0, a new node will be added for Wellington:

gr aph. addNode PROCEDURE( * STRI NG S)
n &G aphNode
CODE

n &= SELF. HeadN

LOOP VHI LE (~n &= NULL)
| F SELF. HeadN. xNane = S
MESSAGE(' Duplicate Entry')
RETURN -1
END
n & n.nextN
END
SELF. Curr N & NEW Gr aphNode)
? ASSERT(~SELF. CurrN &= NULL)
SELF. Curr N. next N &= NULL
SELF. Curr N. headE &= NULL
SELF. CurrN. currE &= NULL
SELF. CurrN.tai |l E & NULL
SELF. CurrN. xNane = S
SELF. nunNodes += 1
N &= SELF. CurrN
| F SELF. HeadN &= NULL
SELF. HeadN &= N
SELF. Tai I N &= SELF. HeadN
ELSE
SELF. Tai | N.nextN &= N
SELF. Tai | N & SELF. Tai | N. next N
END
SELF. CurrN & SELF.tail N
RETURN SELF. nunNodes

The first thing that the addNode() method does is check (again) to see that the
node doesn’t already exist. If not, it then creates anew Node, setsthe node’'s
reference variables to NULL, assigns the node name (Wellington) and adds the
new node to the tail of the Node list. If thereis nothing else currently in the list
then the new node also becomes the head. TheaddNode() method then returns
the node number; in this example Wellington is node number 1.

Thei ni t () method then follows the same process for Auckland, adding the
node to thetail of the node list and keeping the node number. Then it adds the
Edge:

gr aph. addEdge PROCEDURE(LONG i, LONG j,LONG W
CODE

SELF. makeCurrent (i)
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SELF. addEdge(j , W

Thefirst call totheaddEdge( LONG i, LONG j, LONG W method passes
| asl,j as2(representing the two new node numbers), and was 500 (the
weight of the edge). A call isthen madeto the makecur r ent () method to
ensure that the first node on the edge is the current node.

gr aph. makeCurr ent PROCEDURE( LONG p)
CODE

SELF. curr N &= SELF. HeadN
LOOP WHI LE (~SELF. CurrN &= NULL) AND (p > 1)
p-=1
SELF. CurrN &= SELF. Curr N. next N
END
? ASSERT(~SELF. Curr N &= NULL)

Once the correct Node islocated thentheaddEdge( LONG i, LONG

] » LONG W method callstheaddEdge( LONG |, LONG W method so that
the new Edge can be added to the Node held by the Graph's SELF. Cur r N
reference:

gr aph. addEdge PROCEDURE( LONG j, LONG W
CODE
SELF. Curr Edge &= NEW EdgeNode)
? ASSERT( ~SELF. Curr Edge &= NULL)
SELF. Curr Edge. next E & NULL
SELF. Curr Edge. EData = |j
SELF. Curr Edge. eWi ght = W
| F SELF. Curr N. headE &= NULL
SELF. Curr N. headE &= SELF. Curr Edge
SELF. CurrN. tai |l E & SELF. Curr Edge
ELSE
SELF. CurrN. Tai | E. Next E & SELF. Curr Edge
SELF. CurrN. Tai | E & SELF. Curr Edge
END
SELF. CurrN. CurrE & SELF. CurrN. Tai |l E

IntheaddEdge() method, anew Edge is created and assigned its second node
number and weight. The new Edge isthen assigned to the tail of the current
node' s edge list. In the parametersto theaddEdge( LONG i, LONG

], LONG W cal, the first node number is the node which contains the reference
to the edge, and the edge contains the number of the second node. The edge
could be made to hold areference to the node rather than the number, it would
speed things up considerably for alarger graph, but holding areference requires
agreater amount of memory so the trade-off between speed and memory needs
to be thought out before implementing.
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In this manner each and every record is added, and the code creates any new
nodes as necessary (but only one per node name).

Summary

Those are the basics of implementing a Graph. It's avery handy tool, and in my
next article | will start to discuss some of the algorithms that use the graph,
which include Topologica Sorts, Critical Path Analysis, General Search
Strategies, and (numerous) Path Algorithms,
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In my last article | discussed how to implement a basic Graph Abstract Data
Type (ADT); in thisarticle I’m going to discuss how to do a Topological Sort.
The Topological Sort has two purposes. One, to detect whether the Graph has
any cycles, and; Two, to provide alist of nodes in topological order, indicating
the relationships between nodes.

Figure 1 represents the input file for a development project for which | want to
build a graph:

Concept Document Client Quote
Research Requirements Concept Document
Requirements
Client Quote Document
Requirements
Document Design Document
Develop Dictionary Develop Windows
Develop Dictionary Develop Reports
Design Document Develop Dictionary
Develop Reports Test
Develop Windows Test

Figure 1. Input file for a development project
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Assuming that | want adirected graph and that each task (node) in the project
relies on the other being completed first, | can traverse the graph and provide an
ordered list of which tasks come first. Thefirst task on the list should have an in-
degree of zero, which means that there is nothing that needs doing first; this task
IS not dependent on the completion of any other task. The input file once loaded
into the graph would look alittle like Figure 2:

Research
Feguirements

l

Concept Fequirements
 E— P W
Document Client CQuaote Document
Develop Develop Design
Windaows Dictionary Document
Develap
_‘—
Test Feports

Figure 2. A task flow chart

The list that the Topological sort would then generate would start with Research
Requirements, as it is the only task with an in-degree of zero, and finish with
Test. The order Develop Windows and Devel op Reports come out in could vary;
however, as they both occur after Develop Dictionary and before test, the order
doesn’t really matter. If it did, the graph nodes could be allocated a priority, or a
secondary order principle could be applied for the highest out-degree (has the
most tasks dependent on its compl etion).

The other purpose for the Topological Sort isto identify that there are no cycles
In the graph. Suppose for example that | added a new edge to the graph depicted
in Figure 1 as an arrow from Test to Research Requirements. This would indicate
that the Requirements couldn’t be researched until the testing had been
completed, and the testing could not start until the Requirements had been
researched. Such a cycle would mean there was no starting point for the project,
and the project was in jeopardy before it began. It’ s the sort of thing that project
managers have nightmares about.

Project Managers are also very interested in Critical Paths, and the duration of
the tasks. As soon as a graph gets task durations it becomes a Weighted Directed
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Acyclic Graph, or aWeighted DAG if you're Australian. | will discuss Critical
Path Analysis or Critical Path Method in my next article.

Topological Sort

The quick and dirty way of performing atopological sort, based on the graph
implementation presented in my last article, is as follows:

Topol Sort: Routi ne ROUTI NE

DATA
i degree LONG, DI M nunNodes)
i LONGE 0)
j LONG 0)
E LONGE 0)
Q QUEUE
NodeNum LONG

END

CODE

I'lnitialize array

LOOP i = 1 TO nunNodes

i degree[i] =0
END

I Cal cul ate the in-degree value of each node
LOOP i = 1 TO nunmNodes
E = GfirstEdge(i)
LOOP WVHILE E > 0
i degree[E] += 1
E = G next Edge(i)
END
END
I'Add those nodes with an idegree of zero to the queue
LOOP i = 1 TO nuniNodes
I F idegree[i] =0
Q NodeNum = i
ADD( Q
? ASSERT( ~ERRORCODE( ) )
END
END
I'Add the renai ning as the idegree | essens
LOOP i = 1 TO nunNodes
I Check we don't have cycle
| F ~RECORDS( Q
MESSACGE(' Error: Graph contains a cycle'|
," Sytem Error', | CON: Excl amati on)
EXIT
END
IGet the first record fromour holding Q and del ete
GET(Q 1)
j = Q NodeNum
DELETE( Q
I Add the nanme of that node to the display Q
DspQ xNane = G NodeNare(j)

ADD( DspQ
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?  ASSERT( ~ERRORCODE())
I'LOOP t hrough the edges for the current node
land decrenent the indegree accordingly
E = GfirstEdge(j)
LOOP WVHILE E > 0
i degree[E] -=1
I F idegree[E] <=0
Q NodeNum = E

ADD( Q
? ASSERT( ~ERRORCODE( ) )
END
E = G next Edge(j)
END
END

The first thing that the algorithm does s initialize an array to the size of the
number of nodes in the graph. Once it has done that, it loops through all the
graph node edges and cal cul ates the in-degree value of each node. All nodes
(tasks) with an in-degree of zero, having no dependencies, are added to a holding
Queue, which I’ ve aptly named Q.

Again | loop through the nodes, and check to seeif at any stage Qis empty (there
are no nodes at this point with an in-degree of zero); if so, then there must be a
cyclein graph and processing stops. If Qis not empty | add the first node in the
Queue to my display Queue (dspQ), which iswhere | keep the final result.

As|’ve already accounted for a particular node, | need to recalculate the in-
degree of al the other nodes that that one node is linked to. So for each edge
belonging to the node for which I’ ve completed processing, the in-degree of the
edges second node is decremented by one.

If any of these edge nodes now have an in-degree of zero or less | can also add
them to my holding Queue. The end result for the example giveninfigure 1is:

Research Requirements
Concept Document
Client Quote
Requirements Document
Design Document
Develop Dictionary
Develop Windows
Develop Reports

Test

©CRXNOGOAWNE

Note the order of Develop Windows and Develop Reportsis the order in which
the nodes were inserted into the Graph.
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Summary

Project managers are not only interested in task orders and dependencies; they
require alot of other information. In my next article | will discuss Critical Path
Analysis. Continuing with the development project example, | want to be able to
show the project manager the earliest and latest dates that a task will be started
and finished, so that contractors can be hired without having the cost of them
sitting idle while other tasks are being completed.
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