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Abstract

This article describes how you can add compiled C functions to Microsoft® Visual Basic® and Microsoft Access®—
functions that appear to be native functions in Visual Basic rather than application programming interface (API)
functions being called from Visual Basic. This approach results in fewer lines of code, less coding time, and better
performance. The examples in this article and in the accompanying sample files show how structures, pointers to
pointers, and C++-related agony can be avoided by the Visual Basic and Microsoft Access programmer.

What Are Native Functions?

Programmers of Microsoft® Access® and Visual Basic® are familiar with two styles of functions: native functions
and application programming interface (API) functions. Native functions will allocate memory automatically with out
the programmer’s intervention. For example, here are typical lines of Basic code:

Thi sPat h$=Envi ron ("Path") 'The string returned is created by the function and
As=dir("*.txt") "the programmer does not need to allocate nmenory first.

API functions can be either entry points into the operating system architecture or special functions not visible in the
application language. APl functions do not allocate memory space, but require the programmer to create the space
for them. API functions called by preallocating space use what | call a C-like method. For example:

cbhBuf f er Len% = 255 'Determ ne maxi mum | ength of string returned.
SbUf fer = Space(cbBufferLen%
rc% = GetProfileString("intl", "sLongDate", "-1", SzbUffer, cbBufferLen% 'Make APl Cal |
If rc% > 0 Then "rc%contains the NUMBER OF CHARACTERS in string
W nlniVal ue$ = Left(SzbUfer, rc% 'Truncate garbage off end of string
B se
W nl ni Val ue$ ="" 'Failed or no string
End | f

This style of coding is exceedingly long, can be confusing, and requires lengthy debugging. For example, the above
function call, GetProfileString, will fail with some versions of the declaration statement for it.

This C-like method is contrary to the way Basic programmers code. Each line of code should do one useful unit of
work at a higher level of abstraction than in C. For example, each line below in this filling of a list box would be a
routine or several lines of code in C:

(ren "Mydata.dat" for input as #fno "Open file.

Wii | e not eof (fno) ‘ls this the end?

Li ne I nput #fno, A$ "No, read next I|ine.

Li st Box1. Addl t em A$ "Place in |istbox.
VEND ' Repeat until end of file.
d ose #fno 'Close file.

A function to obtain a value from an .INI file should ideally be called as:
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Ini Val ue$=CGet Wnl ni("Fonts","Arial") 'Get location of Aial font file.

This way of obtaining a value means no memory allocation or cleanup by the Basic programmer and constitutes one
line of code for one useful unit of work.

Functions that exhibit this latter style | say have the Visual Basic—native method of calling because, although the
function is contained in a dynamic-link library (DLL), it returns a Visual Basic string, and the way it is called from
Visual Basic appears to be the same way other Visual Basic functions are called. In other words, it is natural or
native.

History

When | started programming in Visual Basic version 1.0, | developed a library of functions coded in Visual Basic and
placed their code in modules that were used time and time again—my Visual Basic library. Work pressures
prevented me from converting this library into a DLL written in the C language as | slaved away generating Visual
Basic and Microsoft Access applications. When | sat down to rewrite the code in C, | found that C could easily handle
the Microsoft Windows® structures and return numeric values from them. Normally, C cannot return a string from a
function unless it is given space by the program calling it. The returning of a string from a DLL appeared to be
impossible using a Visual Basic—native approach. The choices appeared to be as follows:

o Allocate space in Visual Basic first and then call the function, but this is ugly and a kluge.

o Change the functions into properties of a Visual Basic control (VBX), so space can be allocated from the VBX
memory seg ment.

® Pass multiple arguments using a VBX and, therefore, set properties one at a time—another kluge.

Given these unappealing options, | was determined to find a coding solution that is natural to Visual Basic. The
answer was the VBCreate TempHIstr function in the Visual Basic version 3.0 Control Development Guide (Product
Documentation, Office Developer's Kit 1.0, Visual Basic 3.0 Professional Edition). This function creates space in the
Visual Basic memory space which Visual Basic recovers automatically when the handle is passed back to Visual
Basic. This function thereby allows the development of Visual Basic—native functions, which allows me to exchange
the Visual Basic-module -based library of functions for a C-version DLL. As my Microsoft Access work increased, |
speculated that Microsoft Access would borrow significantly from Visual Basic and was delighted to discover by
experiment that Visual Basic—native functions appear to work with both languages. Figure 1 shows the difference
between these methods.
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Figure 1. C-like method

In the C-like method, memory and structures must be created and initialized before the API call and cleaned up
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afterwards, all in Visual Basic code (Figure 2).

wanipulations
-

Project Buemts >
‘isual Basic G
Dewelopment

Enwvironmernit

B fmstatins B

cl=frrOME

clsfronTu'0 — - | =
Yisible S .

Figure 2. Visual Basic—native method

In the Visual Basic—native method, Visual Basic does not need to create or initialize memory, nor clean up
afterwards. The intermediate DLL handles any structures or memory requirements and obtains space from Visual
Basic using the VBCreate TempHIstr function. The Visual Basic engine (VBRUNX00.DLL) automatically handles the
cleanup of this space.

Although the Visual Basic—native method appears to be more complicated, it is very simple when used from Visual
Basic. Any API call is reduced to a single declaration and a one-line call, no matter how complex the APl is. The rest
of the work is in the intermediate DLL away from the Visual Basic programmer.

With this approach, it's apparent that a rich collection of native functions can easily be added to Visual Basic and
Microsoft Access. This article shows examples of various styles of functions that can appear as Visual Basic—native
functions rather than C-like functions.

Note The use of VBCreateTempHIstr with Microsoft Access version 1.1 or 2.0 is not officially
supported nor documented and may not work for future versions of Microsoft Access.

Splitting the Clock Tick

Code performance has always been a concern of professional programmers. In my MS-DOS® days, | ended up
programming clock chips to accurately measure the performance of code. In Windows this is not so simple and risks
ugly side effects from using timers already in use by other applications. Many Visual Basic programmers believe that
under Windows the accuracy of timing is 55 milliseconds (1 clock tick) —the accuracy of time returned from Now or
Timer. You can get true millisecond accuracy very easily by using the correct function—but you may have the
overhead of calling it in Visual Basic.

QOur first example of a native Visual Basic function shows how structures can be hidden from the Visual Basic
programmer. | encapsulated this function call to reduce the number of lines of Visual Basic code and improve
readability. The following two routines encapsulate TimerCount, one of the Windows API timer functions that
requires a structure.

® Sub StopWat ch_Reset resets the stopwatch to O milliseconds. This occurs automatically on the first call.

® Function SopWatch_Tinme() as Longreports the number of milliseconds since either the this function was
first called or StopW atch__Reset was last called.
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The TimerCount function is in TOOLHELP.DLL, which can be used with Windows version 3.0. TimerCount's
functionality is also provided by timeGetTime in MMSYSTEM.DLL (available from Windows 3.1 and Windows NT™),
which does not require a structure and would be preferred in practice.

C Coding

When a Visual Basic application needs to obtain information from Windows, a structure is often required for the API
call. The steps to implement this call are as follows:

Convert the C structural declaration into the equivalent Visual Basic structure.
Initialize the structure if required.
Call the function.

Check the results.

g s 0N PR

Extract the data.

This process may add 10, 20, or 50 lines of code to an application. Frequently, this code is needed again in the next
project, causing the programmer to rewrite the code and test it again, or locate and copy it from ancther project.
Our first example of a Visual Basic—native method function places the code in a DLL that returns only the
information requested and requires only one line of code to use.

The C code for the two functions described above—StopW atch__Reset and StopW atch_ Time—is shown below.
The StopW atch__Reset function initializes the structure and keeps track of the exact time it was called so that the
milliseconds elapsed since it was called can be reported.

# ncl ude <t ool hel p.h> I/ For StopWatch
TI MERI NFO ti Thi sTi ne;
DAORD dwsStopWat chStart ed=0;

/Il V¢ set StopWatchStarted to the current ticks.
void _pascal __export StopVétch_Reset ()

{
if (tiThisTinme.dwSize==0)
ti Thi sTi me. dwSi ze=si zeof (TI MERI NFO ;
if (0==TinerCount (& i ThisTine))
MessageBox( NULL," Unabl e to obtain current time for StopWatch.",
"Unexpected Error", MB_I CONSTOP) ;
dwSt opVét chSt arted=t i Thi sTi me. dwnrsThi sVM // Records starting nillisecond.

The second function, StopW atch_Time, calls TimerCount and returns the number of milliseconds since
StopW atch__Reset was called.

/I V¢ return the ticks since StopWatchStarted was reset above.
long _pascal __export StopWatch_Ti ne()

if (dwStopwatchStarted==0) //If user forgot to set it, we reset it.
St opWat ch_Reset () ;
if (O==TinerCount(&iThisTine)) //Get tine
MessageBox( NULL, " Unabl e to obtain current time for StopWatch.",
"Unexpected Error", MB_I CONSTOP) ;
return (long) (tiThisTime.dwmsThi sVM dwSt opWat chSt art ed);
/' Returns mlliseconds since start.

}

The code cooperates with Visual Basic programming. Visual Basic has no simple mechanism for detecting an error
that occurs in a DLL. Error information from the DLL can be returned by a parameter that is set to inform the
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program or by a message box that informs the user.

If the parameter approach is used, most programmers would need to check for the error condition and then display
amessage box containing their own message. | favor the message box option over the parameter one for two
reasons:

® Itrequires less code in Visual Basic.

e |t is more informative and gives complete error reports to users.

Many Visual Basic programmers fail to do all of the appropriate checks on return values and usually add error
handling after the error has occurred the first time. Visual Basic programmers should never be counted on to call
things properly or in order. If some step should be done and the programmer has forgotten to do it, the function
should do it for them automatically rather than give an error message, as in the calling of Stopw atch_Reset
above.

The code below shows both methods of calling TimerCount and its alternative function, timeGetTime.

Decl are Function TinerCount Lib "ToolHel p. DLL" (tagTimerlnfo As Aly) As Integer
Decl are Function StopWatch_Time Lib "NATI VEVB.DLL" () As Long
Type tagTinmerlnfo
dwSi ze As Long
dwSt art As Long
dwM As Long
End Type

ODmi As Integer, b As Integer, j As |nteger
Om Tinmerinfo As tagTi merlnfo
Ti mer | nf o.dwSi ze = Len(Ti nerl nf o)

"Find out how many m|liseconds to execute 1000 times using the Glike nethod.
t1& = Stopwatch_tinme()
For j = 1 To 1000

rc% = Ti mer Count (Ti mer | nf 0)
T& = Ti mer | nfo.dwM

Next j
t2& = Stopwatch_time() "Difference between this and t1& is nilliseconds
"to execute | oop.
"Find out how many milliseconds to execute 1000 tines using the
"VB-native method.
For j = 1 To 1000
T& = Sopwatch_time()
Next j
t3& = Stopwatch_tine() 'Difference between this and t2& is m || seconds
'to execute.
For j = 1 To 1000
Next j
t4& = Stopwatch_tinme()
For j = 1 To 1000
T& = timegettine()
Next j

t5& = Stopwatch_tinme()
MgBox "C-Li ke Method: " & Str$(t2& - t1& & " VB-Mative Method: " & Str$(t3& -
t2&) & " Loop tine:" & Str$(t4& - t3&) & " tinmeGetTime:" & Str$(t5& - t4&) & "

This code also allows comparisons among the C-like, Visual Basic—native, and direct-API-call methods. We
repeatedly ran the code above, producing the following times:

e calls for the C-like method: 249 milliseconds with standard deviation of 9.5
o calls by Visual Basic—native method: 208 milliseconds with standard deviation of 6.7

o calls by timeGetTime method: 131 milliseconds with standard deviation of 5.7

The performance of the Visual Basic—native method ap proach was marginally better than the C-like method, despite
the additional functionality and checking for errors. Using the timeGetTime method was fastest, but did not include
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any checking for errors. You may wish to try this with your PC; the Visual Basic project PerfO.Mak in the NATIVEVB
sample that accompanies this article contains the source code.

Note For accurate timing, remember to unload other applications from Windows and disconnect
from the network to reduce sources of variance.

Example of Using Stopwatch

The following code sample shows how we can use these new native functions to monitor performance in our Visual
Basic and Microsoft Access code. It is important that we remove as much measurement overhead as possible, so
we'll use an array to store our data while timing and then write the data out for later analysis. If you are on a
network, it is recommended that you restart Windows without the network (that is, type win /n or disconnect your
network card before running the included LOAD_CTL.MAK project). A sample of one procedure is shown below:

Decl are Function STopWatch_Tinme Lib "NATIVEVB. OLL" () As Long
O m Dat apts(0 To 1000) As Long

ODmi As Integer, j As Integer, fno As |nteger

h Error @To Combol_Unl oad

Dat apt s(0) = StopWatch_Ti me()

For i = 1 To 1000
Load Gnbol(i)'Load 1000 copies or until nenory out.
Ct| Max% = i
Dat apts(i) = StopWatch_Ti nme()

Next i

Gnbol_exit:
Exit Sub
Qnbol_Unload:
O Error Resunme Next
For | = CtiMax% To 1 Step -1
Unl oad Conmbol(j)'Load 1000 copies or until menory out.
Next j
LogData " @nbol", i %
Resume Conbol_exit

The LOAD_CTL.MAK project writes the information to a tab-delimited text file that can be imported into Microsoft
Excel or Microsoft Access. The chart below shows the very significant difference between load time and number of
instances allowed of Visual Basic image controls and Visual Basic picture controls. | suspect everybody will be
profiling the code and load times for their favorite controls after reading this.
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Figure 3. Load times for image and picture controls

What Is the Advantage?

The Visual Basic—native method is simply a C wrapper around the call of a DLL, so why go to the trouble of writing a
DLL? Some benefits of writing a DLL are the following:

® Better performance—that is, less time per call, as well as more accurate results.

® Less code to write. The Visual Basic—native method of calling the API requires a single statement for a
declaration and a single statement per use. The C-like method requires 8 declaration/initialization statements
and 2 statements per use.

e The Visual Basic—native method reduces the need for a Visual Basic programmer to know the operating system
function calls.

Initialization Functions

Initialization functions such as GetProfileString are not the simplest functions to use successfully from Visual
Basic’s perspective, despite their apparent simplicity. A brief review of the Knowledge Base reveals many articles on
using the initialization functions and Visual Basic: Q105807, Q75639, Q110219, Q109290, Q864 70, and Q69888.
Several shareware products are available that solely handle .INI files—a reflection of the frustration many Visual
Basic users have had using the GetProfileString function.

The code below is a robust implementation of the GetPrivateProfileString call. It verifies that appropriate
arguments are passed in—a needed caution, given the use of variants in Visual Basic and multiple ways of declaring
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calls from Visual Basic. The function then makes the call using its own buffer (iniBuffer) and checks for error
conditions. Then the function creates a Visual Basic string to return to Visual Basic via VBCreateTempHIstr.

#defi ne MAXI NI STRI NG 4096 //Largest string that can be returned

#defi ne EnptyString "\0"

char i ni Buf f er[ MAXINI STRI NG ;

H.STR hl str;

H.STR __export _pascal vbGetlni (LPSTR Section, LPSTR Entry, LPSTR Fil eNane)

{int cb;
i f((Section==NULL) || (Entry==NJLL))

MessageBox( NULL, "Section or Entry is NULL -- wong function
called.","GtWnlni ()", VB_| CONSTOP) ;
return NULL,

}
cb = GetPrivateProfileString(Section, Entry, EnptyString, iniBuffer,
MAXI NI STRI NG, Fi | eNane) ;
if (cb < 1)
return NULL ;
if (cb ==MAXINI STRI NG)
MessageBox( NULL, " Val ue may be
truncated. ", "vbGetIni ()", MB_I CONEXCLAMATI ON ;
hl str = VBCreateTenpHistr(iniBuffer, cb);
if (HWORD(hlstr) == -1)
{ MessageBox( NJLL, "\VBCreat eTenpHl str failed -- Qntact Support."” ,

"CRI TI CAL ERROR", MB_I| CONSTOP) ;
return NULL;}
return hlstr;

The code follows normal conventions of programming for Windows until the last few lines, where memory is
allocated from Visual Basic, lines that you will see again and again:

hl str = VBCreateTenpHl str(iniBuffer, cb);
if (HWORD(hlstr) == -1)
{ MessageBox(NJLL, "\VBCreat eTenpHl str failed -- Qntact Support." ,
"CRI TI CAL ERROR", MB_| CONSTOP) ;
return NULL;}

This obtains memory space from Visual Basic and copies the needed characters into it. The purpose of the test after
copying is to validate that space has been successfully allocated. These lines can be placed in a macro to reduce
coding. For example:

#define VALIDHLSTR(x) if (HWORD(x) == -1)
{ MessageBox( NULL, " \BCreat eTenpHl str failed -- Gntact Support." ,
"CRI TI CAL ERROR",MB_| CONSTOP) ; return NULL; }

VBCreateTempHIstr and HLSTR

The Visual Basic version 3.0 Control Development Guide (Product Documentation, Office Developer's Kit 1.0, Visual
Basic 3.0 Professional Edition) has a function contained in VBAPI.LIB called VBCreateTempHIstr, which permits a
DLL to create a Visual Basic—style temporary string. The string space is obtained from Visual Basic, which allows a
maximum of 20 temporary strings. These strings are automatically deleted the first time they are used by Visual
Basic. Unlike many other functions in the CDK, this function does not require you to explicitly destroy the memory
allocated; Visual Basic destroys it for you after Visual Basic copies the contents into its own memory space.

People who have not developed VBXes are unfamiliar with what an HLSTR is. It is a handle to a Basic language
string. These are roughly similar to Pascal strings—the size is stored separately from the characters—without a
terminating Chr$(0). This format permits any character, including Chr$(0), to be in a string. The code handling of
a HLSTR is different from an LPSTR that terminates with Chr$(0). Calling functions that pass the wrong type from
Visual Basic can create nasty problems; for example, if you send an HLSTR instead of an LPSTR because of an
incorrect declaration in Visual Basic, you may find that the string could be several megabytes long instead of 4 bytes
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because the first Chr$(0) may be in another application's memory space—nasty!

Naming standards

In the examples in the rest of this article, you will note that some functions use vb before the name. This signifies
that this function only works with Visual Basic and Microsoft Access. Care must be taken in the Visual Basic
declarations because HLSTR and LPSTR are very different creatures.

Performance results

Now that we have the first function using HLSTR, let us test it against the C-like method, the Visual Basic—native
method, and a shareware VBX that provides the same functionality. The code below was used to create Table 1.
When measuring performance, it is important to begin on the second or subsequent pass of code because
components like Windows or SMARTDRV caching may affect the results. You may wish to try this with your PC. The
Visual Basic PERF1.MAK project in the NATIVEVB sample contains the source code. The unsupported VBNATIVE tool
that accompanies the related article "A Collection of Useful Native Visual Basic and Microsoft Access

Functions™ (MSDN Library Archive, Technical Articles) has all the initialization functions, including code.

Decl are Function vbGetlni Lib "NATIVEVB. OLL" (ByVal Section$, ByVal KeyVWrd$,
ByVal Filenane$) As String

ODmi As Integer, b As Integer, j As Integer

Section$ = "TEST"

Flelni$ ="C\TEST.IN"

For i = 1 To 100 "Fill adummy .IN file with 100 values.
Ent$(i) = Format (i, "0")
Putlni Section$, Ent$(i), Ent$(i), Filelni$

Next i
Initl. Application = "Test" 'Get Shareware VBX an advant age.
For b = 0To 1 'We do a dummy pass to conpensate for caching.
For i =0 To 2 "Method to try
For j =1 To 100 'Retrieve all val ues.
Sel ect Case i ' Sel ect nmet hod.
Case 0 " C-li ke net hod
Buf fer$ = Sring(128, " ")
rc% = Get PrivateProfileString(Section$, Ent$(j), "",
Buf fer$, 4096, Filelni$)
A$ = Left$(Buffer$, rc®
Case 1 ' VB-native nethod
A$ = vbGetlIni (Section$, Ent$(j), Filelni$)
Case 2 ' Sharewar e VBX
Initl. Parameter = Ent$(j)
A$ = Initl. Val ue
End Sel ect
If b =1 Then TinmeData(i, j) = STOPWATCH_Ti nme()
Next j
Next i
Next b
T$ = Chr$(9) 'Tab character so easy to read into Excel

fno = FreeFile
Qren "C\TEST. TXT" For Qutput As #fno

For j = 1 To 100 "Wite the elapsed time only.
Print #fno, TineData(O, j) - TineData(O, j - 1); T$,

TineData(l, j) - TimeData(l1, j - 1); T$, TineData(2, j)
- TinmeData(2, j - 1)

Next j

d ose

MsgBox "Ti m ng conpl ete”

End

The bottom line of Table 1 displays the average number of milliseconds it takes to read 100 values from a .INI file.
The data in the table is a sample from these 100 timings. As you can see from the bottom line of the table, the
Visual Basic—native method provided almost a 500 percent improvement in performance over the C-like method.
The shareware VBX was twice as slow as the C-like method.
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Table 1. Performance Comparison in Milliseconds of Three Methods

Visual Basic—native method
C-like method VBX

10
11
9
12
11
10
12
10
8
11
10
9
7
7
90
10
0 51
6.08 Avg. 1.22 Avg. 11.29 Avg.

Version Information

Version information is often critical for diagnosing problems when an application is distributed in a corporation. If
you read the Setup Wizard code, you'll see a classic use of the C-like method to get this information; using the
Visual Basic—native method ap proach is much simpler. | have frequently found that other applications load different
versions of DLLs and VBXes. If these DLLs and VBXes are already in memory when my application is launched, they
may affect my programs, so | would like to have version information easily available when my application is
running.

P OO OO OOOSANOO OGO
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I hate reinventing the wheel, so | looked in the MSDN Library Archive for an example using version information.
VERSTAMP (MSDN Library Archive, Sample Code; search for VERSTAMP), contains a project demonstrating how to
get version information. In the following section, | will take you through the process of converting VERSTAMP's
sample code into a Visual Basic—native method function.

The Fast Sample Hack

VERORIG.C contains the following procedures: WinMain, WndProc, About, MyGetOpenFileName,
ShowVerlnfo, ClearDlgVer, FillVerDialog, MyVerFindFile, My VerlnstallFile, MoreVerinfo,
HandleVerFindFileRes, PostinstallProcessing, and HandleVerlnstallFileRes. After reading their contents, |
deleted all of these procedures except MoreVerlInfo, ShowVerlnfo, and FillVerDialog. These routines access the
functions | need, but place the values | want in a dialog box instead of returning these values. For example, this
code places a string in a dialog box:

Istrcpy(gszUser Msg, "Ulhknown");

Set DI gl tenText (hwad, ++wDl gltem gszlserMsg);

Instead of filling a dialog box with strings, we want to return the values to the calling program as HLSTRs. This is
done by replacing the last line above with the three lines shown below:

hl str = VBCreateTenpH str(gszUser Msg, strlen(gszUserMsQ));
VALI DHLSTR hl'str);
return hlstr;

The function calls were changed as shown below.
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Before BOOL ShowMer | nf o( HWWD hwhd, LPSTR szOr, LPSTR szFile, WRD
wDl gl tem)

After H.STR Shower | nf o( LPSTR szFul | Path, int item

Before Void FillVerDial og(HAWND hWhd, VS_VERS ON FAR *pVer | nfo, WORD
wDl gl tem)

After H.STR Fil | Ver Di al og( VS_VERS ON FAR *pVerInfo, int I)

Before BOOL FAR PASCAL __export MoreVerlnfo (HAWND hDlg, unsigned w\sg,

VWORD wPar am LONG | Par am
After H.STR FAR PASCAL MoreVerlnfo (LPSTR szFull Path, int I)

Because we want the function to return information rather than fill a dialog window, we must change the functions
so that they return LHSTR and drop the HWND parameters in the call. The LPSTR szDirand LPSTR szFile parameters
were replaced with LPSTR szFullPath, similar to the value returned by the common dialog control (COMMDLG.VBX)
filename property. The ___export reserved word was removed from a call | did not want visible.

#i ncl ude <vbapi . h> /] For HLSTR and so forth
#i nclude <string.h> /1 For strlen
#i ncl ude "NativeVB. h" /1 For VALIDH.STR and so forth

The example filled multiple dialog boxes with information, but | wanted it to return a single HLSTR. The simple
solution was to add a switch statement so that | could specify which piece of information | wanted returned. The
code was originally:

/I Fill inthe file version.

wsprintf(gszUser Mg,
"o6l. 9d. 9d. %",
HI WORD(pVer | nf o->vf f | nf 0. dwFi | eVer si onMS) ,
LOWORD(pVer | nf o->vf f | nfo. dwFi | eVer si onMS) ,
HI WORD(pVer | nf o->vf f | nf o. dwFi | eVer si onLS),
LOWORD(pVer | nf o->vf f | nfo. dwFi | eVersi onLS));

Set DI gl tenText (hwid, wDl gltem gszlserMsg);

/1 Fill in the product version.
wsprintf(gszUser Mg,
"o, Y. %d. o,
HI WORD(pVer | nf o->vf f | nf o. dwPr oduct Veer si onMs),
LOWORD(pVer | nf o->vf f | nf o. dwPr oduct Ver si onMs),
HI WORD(pVer | nf o->vf f | nf 0. dwPr oduct Ver si onLS),
LOWORD(pVer | nf o->vf f | nf o. dwPr oduct \Ver si onLS)) ;
Set DI gl tenText (hwWid, ++wDIgltem gszUser Msg);

/1l File flags are bitwi se or'ed so there can be nore than one.
/1 dwNumis used to make this easier to read.
dwNum = pVer | nf o->vf f I nfo. dwFi | eFl ags;
wsprintf(gszUserMg, "% % % % % % %",
dwiNum

(LPSTR) (VS_FF_DEBUG & ? "Debug" "y,
(LPSTR) (VS_FF_PRERELEASE & dwhNum ? "PreRel" : "),
(LPSTR) (VS_FF_PATCHED & dwNum ? "Patched" : ""),
(LPSTR) (VS_FF_PR VATEBUILD & dwNum ? "Private" : ""),
(LPSTR) (VS_FF_I NFOI NFERRED & dwNum ? "1 nf 0" Doy,
(LPSTR) (VS_FF_DEBUG & dwNum ? "Special " @ ""),
(LPSTR) (OXFFFFFFOOL & dwhNum ? "Unknown" : ""));

Set DI gl tenText (hwid, ++wDIgltem gszUser Msg);

With the added switch statement, the code became:

switch (i)
{
case 9:
/1 Fill in the file version.
wsprintf(gszUser Msg,
"%d. %d. %d. vd",
HI WORD(pVer | nf o->vf f | nf o. dwFi | eVer si onMS) ,
LOWORD(pVer | nf o->vf f | nf o. dwFi | eVer si onMS) ,
HI WORD(pVer | nf o->vf f | nf o. dwFi | eVer si onLS),
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LOWORD(pVer | nf o->vf f | nf o. dwFi | eVer si onLS));

hl str = VBCreat eTenpHl str(gszUser Mg, strlen(gszUser Msg));
VALI DHLSTR( hl st r);
return hlstr;

case 10:
/1 Fill in the product version.
wsprintf(gszUser Msg,
"o, %d. %d. %d",
HI WORD(pVer | nf o->vf f | nf 0. dwPr oduct Ver si onMs),
LOWORD(pVer | nf o->vf f | nf o. dwPr oduct Veer si onMs),
HI WORD(pVer | nf o->vf f | nf 0. dwPr oduct Ver si onLS),
LOWORD(pVer | nf o->vf f | nf 0. dwPr oduct Ver si onLS)) ;
hl str = VBCreat eTenpHl str(gszUser Mg, strlen(gszUser Mg));
VALI DHLSTR( hl str);
return hlstr;
case 11
/1l File flags are bitwise or'ed so there can be nore than one.
/1 dwNumis used to make this easier to read.
dwNum = pVer | nf o- >vf f | nf o. dwFi | eFl ags;
wsprintf(gszUserMsg, "% % % % % % %",

(LPSTR) (VS_FF_DEBUG & dwNum ? "Debug" : ""),
(LPSTR) (VS_FF_PRERELEASE & dwNum ? "PreRel” : ""),
(LPSTR) (VS_FF_PATCHED & dwNum ? "Patched" : ""),
(LPSTR) (VS_FF_PR VATEBUI LD & dwNum ? "Private" ),
(LPSTR) (VS_FF_I NFOl NFERRED & dwNum ? "I nfo" : ),
(LPSTR) (VS_FF_DEBUG & dwNum ? "Special" : ""),
(LPSTR) (OxFFFFFFOOL & dwiNum ? " Unknown" : ""));

hl str = VBCreat eTenpHl str(gszUser Mg, strlen(gszUserMg));
VALI DHLSTR( hl str);
return hlstr;

The switch operates on a passed-in parameter that specifies the information to be returned. This allows the code to
stay in the same structure as originally written—"If it ain’t broke, don’t recode it."

Putting It All Together

We have most of the version information function completed, with the exception of adding any features to make it
easier to use from Visual Basic. The VERSTAMP example, VERORIG.C, has two routines that return data—and
inasmuch as we want to keep the code structured like the example, we'll add an entry -point function to point us to
the correct routine.

H.STR _pascal __export vbGetVerl|nfo(LPSTR szFull Path, int item

{
if (item <=8)

/10 "Illegal string" ,

/11 "ConmpanyNane" //These are a | handl ed by the sane call.

/12 "Fil eDescription"

/13 "FileVersi on"

/14 "I nternal Nane"

/15 "Legal Copyright"

/16 "Legal Trademar ks"

/17 "Product Nane"

/18 "Product Versi on

return ShowVer| nfo(szFull Path,item;
el se

}

return Basi cVerlnfo(szFul | Path,item;

Some files may not have version information. An empty string returned above does not imply that there is no
version information string; that element may simply have been left blank. To determine if version information is
available, | created a second function, HasVerlnfo.

In Visual Basic the code might appear as follows:
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QVDi al ogl.Filenane = "*.*" 'Look for all files.

QVDi al 0ogl.Di al ogTitle = "Select file to obtain version info from"
QVDi al ogl.Fl ags = &11800& 'Selected file nust exi st.

avDi al ogl.Action =1 " penFile action

vsinfo(i) = CMDi al ogl. Fi |l enane
If HasVerInfo(CMDi al ogl. Fil enane) Then ' Should we call vbGet Verlnfo?

For i = 1 To 15 '15 pieces of VerInfo are avail able.
vsinfo(i) = vbGet Verl nf o( CVDi al ogl. Fi lename, i)
Next |
B se
For i =1 To 15 'There are 15 pieces of Verlnfo available
vsinfo(i) ="n/a" 'Informuser that there is no info.
Next |
End if

To implement the function HasVerlInfo in our DLL, we add:

BOOL _ _export _pascal HasVerl nfo(LPSTR szFul | Pat h)

{
DWORD dwVer | nf 0Si ze;
DWORD dwVer Hnd;

/'l You nust find the size first before getting any file info.
dwVer | nfoSi ze =Get Fi | eVersi onl nfoSize(szFul | Pat h, &dwer Hnd) ;
if (dwerlnfoSize) 'If size is 0, no information is there.

return TRUE; /1l Return success
}
el se
{
return FALSE; /1 Return failure
}
}

The source code in NATIVEVB.DLL, which accompanies this article, applies the same techniques to other
encapsulated functions. For homework, locate the original code of VERSTAMP in the MSDN Library Archive and
compare to see how the conversion was done. The OLE Summary Information functions in the sample code
demonstrate how very complex processing can be handled quite simply from Visual Basic's perspective.

VBX or Visual Basic—Native Method?

The version information function represents a style of functions that uses structures. These structure -based
functions require allocation of memory and navigation to obtain the information—why not encapsulate these
functions in a VBX that has all the version information properties? Unless there are significant demonstrated
performance differences, | would discourage this encapsulation approach for the following reasons:

o The VBX will definitely be slower if you need only a few properties.

® You have to add the VBX to the project and place an instance on a form.

® You no longer have dual Visual Basic and Microsoft Access functions.

® Encapsulation requires more lines of C code.

As a general principle, never write a VBX or OLE Control (OCX) that does not have events. DLLs can provide the
same functionality as a VBX or OCX with better performance in most cases.

Going in the Other Direction

We have discussed functions that take C -like parameters and return an HLSTR. Visual Basic strings can contain
Chr$(0) or \O. When we pass a string with Byval A$, Visual Basic creates a copy of the string and then passes its
pointer to the function. This string is a C string or LPSTR; that is, it is terminated by the first Chr$(0). If the Visual
Basic string happens to have a Chr$(0) in it, any characters after Chr$(0) will not be processed by the function.
This problem can be resolved by passing in the Visual Basic string as an HLSTR instead of as an LPSTR. An LPSTR is
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a C string that terminates with a\0 or Chr$(0).

For example, if you open a file in binary mode, you can place the data into a Visual Basic string simply by reading it.
Any manipulation of this string of binary data must be done using Visual Basic functions that accept the presence of
Chr$(0) in the string. This manipulation can be slow, making a C -coded function preferable.

Count the Nulls

Some API calls like GetProfileString return astring with a Chr$(0) between elements and Chr$(0)+Chr$(0) at
the end of an array. It would be nice to be able to count the NULLs in the string. The trick is to pass the Visual Basic
string in as a HLSTR not as a LPSTR. This means that the call is not like this:

M sual Basic: Decl are Function Lib "NATIVEVB. DLL" vbCount Null s(Byval Buffer$) as |nteger

C int __export _pasca vbCountNull s(LPSTR buffer)

Instead, the call should be like this:

Vi sual Basic: Decl are Function Lib "NATIVEVB. DLL" vbCount Null s(Buffer$) as |nteger

Cc int __export _pasca vbCountNulls(HLSTR buffer)

The latter call allows the string to be passed in as an HLSTR whereas the former will have the string passed in as an
LPSTR. The string may not be the complete string because the first Chr$(0) will truncate it.

Care must be taken with the string passed into aDLL as an HLSTR because any changes made to it in the DLL may
be reflected in the original string in Visual Basic.

The code to implement vbCountNullsis shown below. Instead of waiting for *Ipstr=="\0" to identify when the end
of the string is reached, a counter is used. The key to working with an HLSTR is obtaining the length and then
knowing when you have reached the last character.

int __export _pasca vbCountNulls(HLSTR hlstr)

{USHORT i =0, cb=VBGtH strLen(hlstr); //CObtain |length of string.

int cnt=0; /1 Set count to zero.

LPSTR | pS r=VBDeref H str(hlstr);

while(i++ < cb) //Are we at the end of the string?
if(*lpStr++=="\0") cnt++ //If a Chr$(0), increnent counter.

return cnt;

}

AllTrim

In Visual Basic, the need for trimming spaces off both ends of a string is often solved by Trim. This function does
not handle other white space, such as embedded tabs or carriage returns, which results in character-by-character
analysis of the ends of the string, a painful and slow process in Visual Basic. The solution is to create a Visual Basic—
native method function that does the trimming of white space for you, vbAIITrim. The code is shown below.

/I All Trim Moves all control characters and spaces fromboth ends of
I/l a C string.
H.STR __export _pascal vbAlITri m(LPSTR buffer)
{LPSTR | pS art =buf fer, | pEnd;
USHORT cb=0;
HLSTR hl str;
whi | e((unsi gned char)*l pSart < 33)
| pStart++; //Skip all characters that are spaces (x32) or bel ow (x00.x32).
| pEnd=IpSt art;
whi | e(*| pEnd++ != 0); //Mve to end of string.
| pEnd--; /1 Backtrack to first good character but don't overshoot.
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whil e((I pEnd > IpStart) //Don't go before start.
&& ((unsigned char)*IpEnd < 33))
| pEnd-- ;
cb=1+(USHRT) ( | pEnd-IpStart); //Bytes
if (cb< 1) return NULL;
hl st r =VBCr eat eTenpHl str(IpStart, cbh);
VALI DHLSTR( hl st r) ;

return hlstr;

The use of unsigned char in the C code restricts characters deemed white space to values from 0 to 32, the control
characters, and space. If a signed char was used, characters 128-255 would be included as white space because
these characters are represented as negative numbers. This function obtains an LPSTR from Visual Basic, which
means that the first Chr$(0) truncates the string. For homework, convert it to use a HLSTR parameter.

vbChangeChar

The vbChangeChar function returns a string with all occurrences of one character replaced by another character.
We create new memory and use it to build the transformed string.

Il ChangeChar: Changes all of one character to another.

H.STR __export _pascal vbChangeChar (LPSTR buffer, LPSTR | pFrom LPSTR | pTo)
{ /lCreate a Visual Basic string and copy.

LPSTR IpStart;

short cbBuffer= strlen(buffer) ;

short 1=0;

HLSTR hl str=VBCreat eTenpH str (buffer, cbBuffer);

| pSt art=VBDer ef H str (hl str);

VALI DHLSTR( hl str); // Make sure of success.
whi | e(l < cbBuffer) /1 Are we at the end of the string?

{
if(*lpStart==*IpFrom) //If this character is to be changed, then
*| pStart=*| pTo; // change it.
| pSt art ++; /I Move to next character.
| ++;

}

return hlstr;

The use of this function from Visual Basic is simple and is done with the following line that normalizes a file’s UNC
name:

Nor mal LINC$=vbChangeChar (F | eName$," /", "\ ")

For homework, convert this function to use an HLSTR parameter and do string substitution instead of character
substitution.

Summary

This article shows how you can speed the coding of your Visual Basic and Microsoft Access code several fold, as well
as improve its performance. The benefit of this method is having fewer lines of code to write, more robust exception
handling, and a bit of C coding that you have to do only once. A further benefit is better isolation of the Visual Basic
programmer from the operating system environment.

One of the strengths of Visual Basic is its string manipulations. The original Visual Basic functions can be augmented
with additional functions using the Visual Basic—native methodology described here. Future technical articles will
include some of my string libraries and discuss issues in their design.

One side benefit of this article is the ability to accurately time the performance of different coding styles. For many
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Visual Basic users, changing coding style may increase the performance speed of their existing applications by 50
percent. A future technical article will examine performance issues in detail.
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