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1. Studio Version:

This document is for Studio 1.17.0 and later. The pictures below have been made using
version 1.21.2.

The Subset used for the Atlas is IEEE716.89/Paws.

This document assumes that the user has some knowledge of Studio and MSVC++6.0.

2. How to debug the Wcem.dll from the MS compiler:

We can utilize Microsoft Visual C++ and debug our drivers.

The first step is to have an Atlas program and a device database.
We are going to walk through an example in order to make this easier to understand. Here is the source file
for a small Atlas and device database example:

Atlasl.atl
000000 BEGIN, ATLAS PROGRAM "Simple Dynamic*® $
E900000 OUTPUT, C"START TEST- $

10 SETUP, AC SIGNAL,
VOLTAGE 5 V,

CNX HI $
999999 TERMINATE, ATLAS PROGRAM *Simple Dynamic® $
end of Atlasl.atl
Ddb1.ddb
configuration Wcem_debugtest;
def, fnc, Dsp == 45; ** Display

AEAEAAAXAAAAAAAXAAAXAAAXAAAAXAAAXAAAAXAAAAAAAAAAXAAAAAAAAAAAAdhdXx

begin dev FNG;
cnx hi virtualpin;
begin FNC = 10;
control{
voltage range 0 v to 140 v;
}
source ac signal;
end;
end;

end of Ddb1.atl

The busconfi file should be as follows:

busconfi
; IEEE-488 Bus Configuration File -
"Channel™ 2
FNG BUS 2 MLA 11 MTA 11

end of busconfi




Put those files in a Paws project called MSDebug2. In our case, we will put the project under
C:\usr\paws\MSDebug.

You may place the Busconfi either in the local directory or you may place it in the station subdirectory in
your Station.

e  Build the project, as shown below, under the TYX Studio.

" Paws Developer's Studio (ieee716.89,/PAWS) MSDebug2 PANY 10l x|
File= Edit VYiew Project | Buld Debug ©Options Window Help

|D“‘ - Compie Chil+F7 T
% EBuid Froject  F7 || ;I
MSDebug2? Project Rebuild All

Stap Build
Paws Project |TIJIJ|‘ Clean
B @ PAWS PROJECT  Execute Wrts Chrl4+FS
B 8 aTLas FHG 000000 BEGIN, ATLAS PROGEAM 'Zimple Dynamic'

EUE = BlElelelE ol =R

n: Local

EE-488 Bus Configuration File -

=
1Z] Atlast.ad E900000 OUTPUT, C'START TEST' g
- [Z8 DEVICEDB 10 SETUP.__ A GTOAKAT

VOLT =i0/x]
CIEC | konfigquration Wesm debugtest: =
999998 TERMI| 4er, fne, D=sp == 45; *% Display

begin dev FNG;
cnx hil virtualpin:
begin FHC = 10;
control {
wvoltage range 0 v to 140 v

source ac signal;

end
end;
K1 H 4
‘ >
Build The Selected Tkem ni [ w4

e Now that the device database is built, you can create a Wcem module as shown below. You can call
the module Wcem and redefine the path to locate the module in the .paw subfolder rather than in
AWcem.

Note: By default, when you add the name for the Module Name, the files will be put into Module
name subfolder into the .paw folder, so you will need to delete the module name folder extension that
gets added automatically in the Module Location edit box.



New x|
Filez  Modules |
Module Types:
=% SWITCH DB
ez ITADE
t=] CEM
b cdule M ame:
I‘-N'u:em
M odule Location:
IE:\usr\paws'\MSDebug?\ J
< | 2]
(1] I Cancel |

e You will then have access to the Wcem Wizard in order to create the source files that will allow us to
build the Wcem.dll.

e  Using the Wcem Wizard... under View, create the proper setup function associated to the Atlas
Setup function. You will want to check the voltage parameter:

YWcem Settings ﬂ

Device Interface I General |

Rezources Parameters

=% Fnc =10 =]
- Close

Conrect

Dizconnect

9

L
-9
& Open
-

%

Feset
Setup ;I

M apped Funchions

doFMG 10 Setup

Add
Bemove |

Ok I Cancel | Apply | Help |

e You may wish to add some features under General such as shown below. This will be responsible for
an additional C++ file generated by the Wcem Wizard called ctlr.c.



x
Device Interface  General |
Output———  —Uszer Functions
£ Cfiles IV Intertacs Clear |Dolfc
(% o+ files v Device Cleat [DaDcl
[ Intemupt |DOIntr
™ Lead IDoLcuau:I
I” Unload |Dalnlaad
[ Open IDDDpen
[T Close IDDEIDSE
ITI Cancel | Apply Help

e  Once all the functions have been mapped properly, you should click on OK. The Wizard will
generate a list of source files in the TYX studio. In this case, the list of files is the following:
Wrapper.cpp, key.h, error.cpp, ctlr.cpp and FNG.cpp.

e  The file that will include the driver code that you might want to debug will be in this case FNG.cpp.
We will add a Display function in the doFNG_10_Setup function in FNG.cpp as shown below:

#include "cem.h"

#include "key.h"

#include <limits.h>

#include <float.h>
//BEGIN{DFW}:FNG:10:0

int doFNG_10 Setup (double VOLT)
//END{DFW}

Display("'Entering doFNG_10_Setup \n");
return (int) O;

Note: If you build the Wcem.dll from the Paws Studio, make sure that you either delete it or overwrite it
with Wcem.dll generated by the MS Studio, or it might cause some problems when debugging the dil from
the MSVC++6.0 generated by the MS Studio.



3. The MSVC environment:

Now, we are ready to move on to the MS environment. This example uses the support of MSVC 6.0.

e  From the MSVC++6.0 under Eile, chose New... and select Projects. Fill in the Project name, Project
type and Location as shown below.

New 2 x|

Filez  Projects | Wiorkzpaces | Other Documents I

W ATL COM Appiwizard | 'win32 Static Library Project name:
¢ | Cluster Rezource Type Wizard IEHEITIF"E
g+ Customn Appiizard ;
S1Database Froject Logation:
2 DievStudio Addin Wizard [ \USR\PAWS\MSDEBUGZ, .|
"L Extended Stored Proc Wizard
G |SAP Estension Wizard
b ak efile * Cieate new workspace
fim tAFC Activer Controfaizard " Add to current workspace
8] MFC Appiwizard (dI] R -—_—_|
M WFC Apphfizard [exe]
w{: MHew Databaze Wizard I j
T Utility Praject
A |'Win32 Application Platforms:
WindZ Conzole Application a—
[%) Win32 Dynamic-Link Library IW'”32
L« | i

(] I Cancel

o  After pressing OK, select An empty DLL project. As shown below.



Win32 Dynamic-Link Library - Step 1 of 1

YWhat kind af DLL would you like bo create ?

= n empty DLL project.
= i zimple DLL project.
" A DLL that exports zome symbols.

¢ Back [HEw = | Einizh I Cancel

Press Finish and then OK.

Now, select Project, Add to Project and Files.... This will open the window below. Select the TYX
Cem C++ files one after another. Here, we will select Wrapper.cpp, error.cpp, ctlr.cpp and the
FNG.cpp files.

Insert Files into Project d |

Look j: Iﬁ M50 ebug? j - IfF -
Debug ] key.h
DeviceDE . \Wrapper. cpp
example___Win3z_Debug

cklr.cpp

rror.cpp

e
F

MG.cpp

File: narne: I'Wrapper.cpp" “errarcpp’ "FHG.cpp" et cpp! Ok I
Filez of bupe: |E++ Files [.co.opp: ot b izl ) j Cancel |
-

[ngert inko: I Example J

2

Press OK.

We now need to add basically all the settings that you would have in the TYX Wcem settings. The
first thing will be to include the additional path of all the header files that you wish to include in your
project. In this case, one that is unavoidable is the cem.h file from TYX. The path is usually



C:\usr\tyx\include. This can be done going into Project->Settings->C/C++ in the Preprocessor
Category as shown below:

PojectSetngs B
Linkl Hesnurcé 4|b

Reset |
Preproceszzor definitions:

IWINEE,_DEBLIG,_WI MDOWwS,_MBCS,_USROLL ExAMP

"Win32 Debug j General | Debug  CAC++

| example

Settings For:

Categony: |f=

Undefined symbols: [ Undefine all syrbals

Additional include directories:
II::"-.usr"xty:-:"uin-:Iude

[" lgnore standard include paths

Project Qptions:

Anologo MTd A3 /Gm MG A2 /A0d A -
"Cihusrstptinclude” /D wWIRI2" /D _DEBUGH /D
" wINDOWS" /D" _MBCS" /D "_USRDLL" /D j

] I Cancel |

Note: For greater safety, make sure that the Use run-time library option under Code Generation is
set to Debug Multithreaded as shown below.

T ||
Lirk: I Hesnurcé EE

"Win32 Debug j General | Debug  CAC++

1 examnple

Settings For:

BEICLEI o de Generation Reset |
Proceszor: Ize run-time library:

| Blend - =] |Debug Mulittreaded x|
Calling conwention; Struct member alignment:

I_u:u:leu:l * j IE Bytes * j

Project Optians:

Hniologo MTd A3 G A A2 A0 A -
"Chusrstystinclude” /D wINIZ" /D _DEBUGH /D
"OwWINDOWS" A0 _MBCE" D "_USRDLL" /D j

k. I Cancel |




Under the General Category in Link, we need to include all the libraries that will be addressed by our
project. In this case, we need to add cem.lib and user32.lib at the end of the libraries already included
as shown below. You may wish to delete any additional libraries that aren’t used, but it will not affect

your project if you leave them there.

You also need to specify the location of the Wcem.dll output file. This is where you need to be careful
about making sure that it will not conflict with the one generated with the TYX studio. In this case, we
will just locate the Wcem.dll generated here in the same directory as the one used by the TYX studio,

hence locally.

Under the Project Options, we need to add /def:”C:\usr\tyx\include\WCEM.DEF* as shown below.
If we fail to do this, the dlIl will build, but the Wrts will fail to make proper use of the Wcem.dll.

Settings For: |\/in32 Debug

[

dll example

General | Debug | C/C++  Link | Hesaurcé EE

Categony: I Geheral j Beset |

Output file name;
[wieem.di

Object/libram modules:
Iaut32.lil:| uuid.lib odbc32 ik odbocp32 ik cem lib uzeraZ.lib

¥ Generate debuginfo [ lgnore all default libraries

¥ Link incrementally ™ Generate mapfile

[ Enable profiling [T Doesn't produce LIE
Project Options:

[ machine: | 386 ;I
Adef: " usrpinciude W CEM.DEF [
Aout"wfoem. dit ;I

] 4 I Cancel I

Under the Input Category in Link, we need add the additional paths for the additional libraries as

show below.

We also need to ignore the libc.lib library to avoid redefinition warnings.




Project Settings |

"win32 Debug j General | Debug | C/C++ Link | Hesnurcd: EE

Categony: I Inpt j BEeset |

Objectlibrary modules:
IIEEE.IiI:: oleaut32 ib uuid.ib odbe32 b odboop32 b cem.li

Settings For:

| example

lgnare lbranes: [ lagnore all default libraries

Jlibec. it

Force symbol references:

Additional library path;

| C: sttt
Project Optians:
kermel32 b uzerd2 lib gdiz2 lib winzpoal b cormdla32. lib &

advapid?. lib shell32.lib ole32.lib oleautaZ. lib uuid.lib
odbe32 ik odbecp32 ik cem lib Mnaloga AdI j

k. I Cancel |

The next step is to set up the environment so that the Wrts can be started from the MS studio. Under
the General Category in Debug, you should look for the Wrts on your system for Executable for
debug session. Typically, it’s located under C:\usr\tyx\bin.

Press OK on the Project Settings window.

You are now ready to build the project and start it in debug mode. Make sure that the active
configuration is the debug version, which is the default one (under Build/Set Active configuration...)

Set Active Project Configuration |
Project configurations:

example - WindZ Releaze

Cancel

Build the project by pressing F7.



*.. example - Microsoft ¥isual C++ - [C:usr paws'MSDebug2',FNG.cpp] = |EI|1|

A File Edit Wiew Insert Project Build Tools ‘Window Help _|ﬁl|5|

B SET L Be|o C OER | Ghficens

[Glabals) =] &l global members) || &doFNG_10_Setup

=l #include "cem.h”

#include "key.h"
‘warkspace 'example” 1 project(s) #include <limits.h>
EI--- example files #include <float h»
.59 5 Fil #/BEGIN{DFW} :FNG:10:0
=3 B cat oo int doFNG_10_Setup (double VOLT)
H 1-GpR < END{DFW}
EI101. CPp I
L Didplay("Entering doFNG_10_Setup “n"):
Tapper.cpp return {int) 0;
eader Files b

|27 Resource Files
&-{Z7] Estemal Dependencies

G CIassViewI FileWiew I |«] |

<|

x| Configuration: examnple — Win32 Debug
Al|compiling. ..
Wrapper .cpp
Error.cpp
FHG. cpp
ctlr.cpp
Linking. ..
Creating library example  Win32 DebugsWcem.lib and object example  Win3?2 Debug-Woen.exp

Weem.dll — 0 error(s). 0 warningis)

|»

-

]I, Buitd 4/ Debug 3 Findin Files1  Find in Files2 § Results % SOL Debugging / Ml v
Searches the online documentation [ Lna.Cols  [REC[COL [O%R [READ /d

You can place breakpoints in the CPP files that you have under the MS Studio, such as at the Display
function in the FNG.cpp file.

Now you can run the project in debug mode via F5 or via Build->Start Debug-> Go. You may see
the following window if you missed the step regarding setting the Executable for Debug Session. The
first time, you will see the following window

Executable For Debug Session ed |

Pleaze zpecify the executable file for the debug seszion.

E mecutable file name: Cancel |
Bl
That is the window that will determine which executable to launch that will load the Wcem.dll, which

is the output of the MSVC project. Click on the arrow next to the edit box and select Browse. Select
Wrts.exe. This exe is usually located under c:\usr\tyx\bin




Loak in: Ia Bir j = £ EE-

™ akstfc.exe
R

B nawisinfo. exe
{3l d_evplarer.exe
E—_’l Tdgviewer . exe

™ xref exe

File mame: |wrts.e:-ce Open I
Files of type: IE:-:ecutaI:uIe Files [*. exe:® com) j Cancel |

&

Click on Open, and then OK.

Click OK on the message box that tells you that the Wrts does not contain debug information after
checking the checkbox in order to not see this window the following time. This is the window that you
will see if you didn’t miss the step regarding setting the Executable for Debug Session.

Microsoft Developer Studio ed |

‘Cehusribh Bindarks exe’ does nat contain debuagging
information. Press OF to continue.

¥ Do not prompt in the future.

0k, I Cancel

Once the Wrts started, you should select the MSDebug2.PAW project as shown below



Look in: Ia M5 D ebug? j & £ 5~

_1Debug

_ | DeviceDB
_lexample_ Win32_Debug
MSDebug2, PAW

File name:  [MSDebug2 Paw Open |
Files of bype: IF'.-'!-.WS Projects [*.Péw) j Cancel |
A

Run the project from the Wrts and MSVC will stop at the breakpoint set in the Setup function as
shown below. In this case, we placed a breakpoint in the FNG.cpp file.

Il
Flle Edt Yiew Insert Project Debug Tools Window Help IS
B = Sl |[2H5E 2 B 60|«
[Globals) 1[40l global members) =1[ & doFNG_10_Setup R JE: HJ@ ] ! My ‘

finclude "cem. h" =
#include "key h" 1=

#include <limits . he

¥include <float h>

A/BEGIN{DFW} :FHG:10:0

int doFHG_10_Setup {double VOLT)
~END{DFW}

{
el Dizplay("Entering doFHG_10_Setup “n"):
return (int) 0

ke

T — 2
= . =
4 Context: IdoFNG_1 0_Setup(double] J K ?!_9_[!]9 E!Value

Name !Value : :

VOLT (5.0000000000000

A s, Ao i Locals s, this / [0 I, weten1 CWiateh2 % Watch 3 Watchd

Break at location breakpoint [ Ln9, ColT  [REC|COL [OVR [READ /A

As we can see, the value specified in the Atlas for the Voltage value is visible.

Note: If you are having problem with the breakpoint, it will be because you will have built the
Wcem.dll with the studio which has a release configuration and cannot be debugged. In order to
overcome this problem, you need to do a rebuild all from the MSVC++6.0 compiler in order to
overwritte the one generated by the Paws Studio.



4. How to debug the Atlas while you are debugging
the Wcem.dll driver?
This is a simple procedure.

1.  You need to build the Wcem.dll in debug mode.
2. You need to start the Wrts from the MSVC++6.0 with F5. This will allow to debug the

Weem.dll.
*. example - Microsoft ¥isual C++ [run] - [FNG.cpp] - |EI|1|
A File Edit Wiew Insert Project Debug Tools ‘Window Help _|ﬁl|5|
BEEG | e o DR Rl B EEEEIEE T
[Glabals] [ (& global members) =|[ & doFNG_10_Setup A~ HJ@ i H M ‘

#include “"cem.h" —
#include "kevy . h" =
#include <limits. he

#include <float he

~+BEGIN{DFW} FHG:10:0

int doFHNG_10_Sstup (double VOLT)

~/END{DFW}

{
e | Di=zplay({"Entering doFHG_10_Sstup “n"):
return (int) 0

h
AT o
ﬂ antext:l j ﬂ ?{ET? E!\-I"alue

Hame Value ; e

A Ao Locals s, this 7 A [, weatcn1 wiateh2  Watchd 3 Watche 7
Fieady [[LnS Coll__[REE [COL [0VA [READ 4|

3. Load the project that you want to run in debug mode.



Look in: Ia M5 D ebug? j - £ 5~

_1COBIDIR

_1Debug

_ | DeviceDB
_lexample___Win32_Debug
_IFlow

M3Debugz, P

Ay

Type: Paws Document
Size! 445 bytes

File name:  [MSDebugz PAW Open |
Files of bype: IF'.-'!-.WS Projects [*.Péw) j Cancel |
A

4. This will put the Wrts at the beginning of the TPS, ready to start.
Note: Before you reach this point, the MSVC may have stopped at a breakpoint that you placed in the
Wecem.dll code. This is not the case in this example.

P2 Run Time System - Production (IEEE716.89,/PAWS) [ MSDEBUGZ ] (=[S}
File Yiew Run Control Window Help
i Station Display ] [ Station I—Hesel
Lﬂad Binary files "Aitlasl"™, version Z00210Z4 -
Date stamp: Wed Jan 15 17:45:31 2003 Test
1 Euilt In LEX Information Fanllie 0
2 CEM 'C:hyusrhpawshM3Debug2h WCEM.DLL' , enhanced error reporting
un CEM Module User / Eernel Model 2 Wersion 20020701 (3.9.25) Device
° Urit
Halt
RTS Ready
5
il Module | Atlas1
4 StmNo
Reset
Werb
x?
Noun
Help
MChar
4 ] H oz
il
For Help, press Fi [ [ [ 4

5. Now, from the Paws Studio, go into Debug/Start Debug/Attach



Paws Developer's Studio (ieee716.89,/PAWS) MSDebug2.PAW [ 1]
| File Edit View Project Buld | Debug Options Vrindow Help

== 2 I

Stop Debugaing Shift+5

[MSDebug? Project Go { Run FS

Eresk Execution. BlE+FS

= 88 Bus Configuration File -
© Paws Pm]ecllnmm |

[E &g paws prodECT | [oEleReseer Fa
- Toggle Br it Fa
£ [ ATLAS g o BEGIN, ATLAS PROGRAM 'Simple Dynamic'
 oF M e dliope QUTPUT. C'START TEST'
E‘ DEVICEDB Remove Al Breakpoints: SETUP, AC SICHAL,
f de‘ddb Stark ak Cursar shift+Fio | VOLTAGE 5 V.
Fo[E Weem i b Cirsr CirltFLD CNx HI 3
i [CHeaderFies —— | TERMINATE, ATLAS PROGRAM 'Simple Dynamic' $
| =57 sourcs Fles Step Gver, F10
Step I FIL
Sten ot Shift+F11

[ A ATLAS Step
- 85 Busconfi Run ATLAS Test
R ATLAS Block

Set Yariatle,.
T
A
Ay
L_l B
‘Attachestu RTS running process g T w2

6.  This will lead to the following behavior in Paws Studio. In order for this to work you have to
have the Wrts running. In this case, Wrts will have been launched from the MSVC++6.0.

“* paws Developer's Studio (ieee716.89/PAWS) MSDebug2.PAW

=3}
File Edit %iew Project Build Debug Options ‘Window Help
FEREEEEE . I e s R e e ol e Y E e R R I
[MSDebug? Projeet r =10/
H IEEE-4588 Bus Configuration File - =
Paws Project |Tuu|s |
= paws pROJECT on. [
= ':]“‘5 — 000000 BEGIN, ATLAS PROGREM 'Simple Dynamic' 5
5] Atlast.atl $EJ00000 OUTPUT, C'START TEST' 5
(= [E4 DEVICEDD [ 10 SETUP, AC SIGNAL,
= Ddbt. dob VOLTAGE 5 V.,
=8 w:em M HI =
il [ Header Fies 999999 TERMIMATE, ATLAS PROGEAM 'Simple Dynamic' %
=] @Source Files
i 82] ctlrocpp
=] error.cpp
=| FNG.cpp
=] wrapper.cpp
- BZ] Busconfi
H oz
4
Variable | Value | Module Statement | Ling | Procedure
Atlas1,atl 900004, line 2 SimpleDynamic
Ready Ln3 [ w4

7. You may now debug both the Wcem.dll and the TPS at the same time: The Wcem.dIl from the
MSVC++6.0 and the Tps from the Paws Studio. When running the Tps, the execution of the Tps
will be stopped at either breakpoints in the Tps or in the C++ code.
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