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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 1.31.1.

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

This document assumes that the user has some knowledge of PAWS Developer’s Studio
and MSVS .NET.

2. How to debug the Wcem.dll from the
MSVS .NET compiler:

We can utilize Microsoft Visual .NET 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, device database and Busconfi example:

------------------------------ Atlasl.atl ------------m oo
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® $



configuration Wcem _debugtest;
def, fnc, Dsp == 45; ** Display
e e e e e e e e e e e e e e e e e e e e e e e e e e ke
begin dev FNG;

cnx hi virtualpin;

begin FNC = 10;

control{
voltage range O v to 140 v;

}

source ac signal;

end;
end;
------------------------------ end of Ddbl.atl -------=-=-=-mmmmmm e
------------------------------ busconfi -------------—-m -
; IEEE-488 Bus Configuration File -
"Channel™ 2
FNG BUS 2 MLA 11 MTA 11



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

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 TY X Studio.
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e Now that the device database is built, you can create a WWcem 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 .\\Wcem.

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.

vew x|

Files tModules |

Module Types:

2% SWITCH DB

#z 1TADE

$=] CEM

Pal MOM ATLAS MODULE
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Module Location:
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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. In the next steps you will see what actions to take.
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5I

— CEM Functions
Device Database Map:

- FNG

= * Fnc:10; S0URCE: Noun:"ac signal”[ACS);

- e~ PORTS

|»

- @ MODIFIERS
C- € ACTIONS AMD PARAMETERS
----- G Close
= & Connect
- % Disconnect
- Fetch
- G Init
[+ & Load
----- & Open
..... &
B Add Interface Function
Delete Interface Funckion b Functions... |
Parameter Properties LI .-’-‘n.dvanced...l




e Then check the voltage[decimal] box.
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e You may wish to add some features under Advanced such as shown below. This will
be responsible for an additional C++ file generated by the Wcem Wizard called
ctlr.c.
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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 Project. 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"

//BEGIN{DFW}:FNG:10:0

int doFNG_10 Setup (




// voltage [decimal]
double VOLT)

// Set the return to a non-negative integer to report
a success status.

// Set the return to a negative integer to report an
error status.

//END{DFW}
{
// CEM Logging Function

userStubSETUP();

// Please insert your CEM driver code here.
Display(“Entering doFNG_10 Setup\n™);

return 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 MSVS .NET Studio, or it might cause
some problems when debugging the dil from the MSVS .NET generated project.



3. The MSVS .NET environment:

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

e Fromthe MSVS .NET click on New Project button and select Win32 Project from
the Templates section. Fill in the Name, and the Location as shown below:

Mew Project x|
o@m B-es
Project Types: Templates: I BE ::::l
{1 ¥isual C# Projects MFC DL FFC [SAPT Wina2 Consale |

H Extension Dl Project
a Visual C++ Projects !

{:| Setup and Deplovment Projects ﬁ
-] Other Projects .
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A Win32 console application or other Win32 project.

Marme: I dotMetProject

Locakion: I CriusrpawstdotNETdebug ﬂ Browse, .. |

Project will be created at :usripawsidotME Tdebug! dothletProject.

FMore | QK I Cancel | Help |

e After pressing OK, go to Application Settings and chose DLL under Application
type and Empty project under Additional options as shown below:



Win32 Application Wizard - dotMetProject

Application Settings
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I~ ATl
|l

Finish Cancel
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Press Finish.

Now, select Project, Add Existing Item.... 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.
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Press Open.

We now need to add basically all the settings that you would have in the TY X 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-> <name of the project> Properties...-> C/C++ in the General
Category as shown below:

dotNetProject Property Pages il

Configuration: Iﬂctive(Debug)

=9 Configuration Propertie: 4
General
Debugging
& CJCH+
g General
Dptimizakion
Preprocessor
Code Generatio
Language
Precompiled He:
Cukput Files
Brovese Informa
Advanced
Cornmand Line
(23 Linker
[Z3 Browse InfFormation

j Platform: IActive(Win32)

Additional Include Directories

Resolve #using References
Debug Information Format
Suppress Startup Banner
wiarning Lewvel

Detect 64-bit Portability Issues
Treak Warnings As Errors

j Configuration Manager... |

Chusrityxhinclude

Program Database for Edit & Continue {/2T)
Yes (fnologo)

Level 3 (/W3)

Yes (/'Wp64)

Mo

(23 Build Events
(23 Custom Build Step

3 Web Deployrment ¥
4 | | b

Additional Include Directories

Specifies one or more directories ko add to the include path; use semi-colon delimited

lisk if more thanone.  (fI[path])

0K I Cancel Apply Help

Note: For greater safety, make sure that the Runtime Library option under Code
Generation is set to Multi-threaded Debug as shown below:



x
Configuration: IF\ctive(Debug) j PlatFarm: IActive(WinSZ) j Configuration Manager... |
Configuration Properties & Enable String Pooling Mo
General Enable Minimal Rebuild Yes {/Gm)
Debugging Enable C++ Exceptions Wes {[EHsc)
2 CIC+H+ Smaller Type Check Mo
General Basic Runtime Checks Both (/RTC1, equiv. to /RTCsu)
Optimization Rurnitime Library Multi-threaded Debug {/MTd) ;I
Prepracessar Struct Member Alignment Default
% Cods Generation Buffer Security Check Mo
Languagfe Enable Function-Lewvel Linking Mo
Precompl!ed Heade| Enable Enhanced Instruction et Mot Set
Qutput: Files
Browse Informatior
Advanced
Command Line
(23 Linker
(23 Browse Information
Build Events
g Custom Build Skep Run.time Li,hra','v -
(3 Web Deplovment _ILI Specify runtime library For linking, (MT, [MTd, /™MD, /MDd, fML, frLd)
[l 3
0k I Cancel Apply Help

Under the General Category in Link, You also need to specify the location of the
Wecem.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 TY X 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.

We need to add the additional path for the Additional Library Directories as show
below:



dotMetProject Property Pages 5[
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Output File
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ak. I Cancel Apply Help

e Under the Input Category in Linker, 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 as
indicated below. You may wish to delete any additional libraries (if any appear) that
aren’t used, but it will not affect your project if you leave them there.

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



dotNetProject Property Pages il

Configuration: IF\ctive(Debug) j PlatFarm: IActive(WinSZ) j Configuration Manager... |
=4 Configuration Properties Additional Dependencies userd2.lib cem.lib
General Ignore All Default Libraries Mo
Debugging Ignore Specific Library libic.liby| __I
i el Module Definition File
{23 Linker &dd Module ko Assembly
General

Embed Managed Resource File
% Input Force Symbol References

Debugaing
Syskem
Optimization
Embedded 10U
Advanced
Comrnand Line
(23 Browse Information
(23 Build Events
(23 Custom Build Step
(23 Web Deployment

Delay Loaded DLLs

Ignore Specific Library

Specifies one or more names of default libraries to ignore; separate multiple libraties
with semi-colons,  {/MODEFAULTLIE:[name, name, ...])

0k I Cancel Apply Help

e Under the Command Line also in Linker, we need to add
/IDEF:”C:\usr\tyx\include\WCEM.DEF* as shown below. If we fail to do this, the
dll will build, but the Wrts will fail to make proper use of the Wcem.dlI.



dotNetProject Property Pages

x|

Configuration: I-‘f\ctive(Debug)

=4 Configuration Properties
General
Debugging
L3 Cjc++
29 Linker
General
Inpuk
Debugaing
Syskem
Optimization
Embedded 10U
Advanced
g Command Line
[ Browse Information
[ Build Events
(23 Custom Build Step
[ Web Deployment

j Flatform: IActive(WinSZ) j Configuration Manager... |

All Options:
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[PDE: "Debug/dathetProject pdb” ISUBSYSTEMWINDOWS
JIMPLIB: "Debug/dotMetProject. lib" [MACHIMNE: %86 user32.lib cem.lib kernel32 lib
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=
Additional Options:
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=
0k I Cancel Apply | Help |

e You are now ready to build the project and start it in debug mode. Make sure that the
Active Solution Configuration is the debug version.

Configuration Manager

Active Solution Configuration:

Debug -
Project Contexts (check the project configurations bo build or deplow:
Project | Canfiguration | FlakForm | Euild |
dotMetProject Debug = | winaz |

Help

Close I

e Build the Paws project from PAWS Studio by pressing F7.



Paws Developer's Studio (IEEET16.59/PAWS) dotNETdebug.PAW - [FNG.cpp *] - 1ol x|
) File Edit View Project Buld Debug Options Window Help ==

B2 5[0 e)=] =] @ -5 @] S(Efemle] o] B0E BIEkEolmk of ol pE|
#include "cem.h" iI

#include "key.h"

Paws Project |Tun|s |

5] PAWS PROJECT
ATLAS

#/BEGIN{DFW}:FNG:10:0
int deFHG_10_Setup [
s vyoltage [decimal]
double VOLT)
<7 Set the return to a non-negative integer to report a success status.

/4 Zet the return to a negative integer to report an error status.
~/END{DEW}

<7 CEM Logging Functien

5] wieem, o userStubSETUP () ;
cem.

] dotiETdebug.Paw
Busconfi
[H] dotNETdebug. EHF

<7 Please insert your CEM driver code here.
- Display ("Entering doFHG_10_Sstupsn");

return U;l

Qutput j x

FHG.cpp =
—————————— Compiling C:>usr pawsdotMETdebug“Wrapper.cpp —---------
Wrapper.cpp
—————————— Linking CEM Library ------------
Creating library Weem.lib and chject Woem.exp

Ezecution complete - 0 error(s), 0 warning(s)

Ml

Output | Find Results Ereakpnintsl Repeathlncksl

Ready

[operators nis [ | MUM

e 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.



3¢ dotSetProject - Microsalt Visual C+ » [design] - FNG.cop
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o (2] arercep
1] PG
] avtpp
) Header Fles
) Resource Files
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[ ) o ing doFNG_10_SecupinT)r
turn 0:
|J
laf | o o
pr— T
=l
" a|
21 Tk it | B ot S e R 1 123 Soktion Explorme | 5
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e Now you can run the project from MS Studio in debug mode via F5 or via Debug-
>Start. You will see the following window:

dotMetProject - Executable for Debugging Session El
Please specify the name of the executable file to be used
for the debug session,
Zancel
Executable file name: 4|
| 5 e |

IIFL where the project can be accessed (ATL Server only):

e That is the window that will determine which executable to launch that will load the
Wcem.dll, which is the output of the MSVS .NET 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



q
Lack in: I[:I bin j - - | @ * o5 - Tools =

I ™ atstfc.exe

o pavs e

8 pawsinfo, exe

Histary
T reqsvraz.exe
5 td_eseplarer e
@ E!-'}n dgviewer.exe
My Projects e
™ xref e
Deskiop
Favorites

i File name:
G = Qpen
Iy Metwork I

|
Places Files of type: IExecutabIe Files {*.exe) j Cancel |
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Click on Open, and then OK.

Once the Wirts started, you should select the dotNETdebug.PAW project as shown
below:

open 21|
Laok jn | 3l dotNETdebug - e®EcFE-

COBIDIR.

Ddbl

Debug

DeviceDB
dotretdebug
dothetProject

Flowy
dotMETdebug. Pay

File narne: j DOpen I
Filez of lpe: Y i i Cancel |




Run the project from the Wrts and MSVS .NET 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.

0% dotNetProject - Micrasoft Visual C++ [break] - FNG.cpp o =1
flle Edt Yew FEroject Buld Debug Tooks Window Help
-l b B oo 8-EB ) o - | g dotnet.rez - RE R

= [z e isaE|— @
» Il m P SELEeE hex [~ E e EE L 4%NE
Start Page FNE_(W| 4 b x || Solution Explorer - dotMetProject 1 x|
[ (Globa) =] [~@dorus_10_seup B
O #include "cem.h" = Jr s-u\u:un ‘datfietProject’ (1 project)
#include "key.h" == latNetProject
o (] References
Source Fi
//BEGIN{DFU} :FNG:10:0 g 3 Soures Fles
AoFNG_10 Setup ( Wrapper cpp
ine doFNG_10_ P =] error.cop
/¢ voltage [decimal] i £ FNG.cpp
=] double WOLT) i e B9 cHrcpp
// Set the return to & non-negative integer to rEpoOrt & SUCCESS STATUS. “ (10 Header Files
/¢ Set the return to = negative integer Lo Ceport an error SLatus. “.. ([0 resource Files
//END{DFU}
{
// CEN Logging Function
uSErStunSETUF () ;
// Please insert your CEN driver code here.
& || pisplayi"Entering doFNG_10_SetupinT);
return O:
}
| | »[ | &3 solution Explo... | [ Runring Docu... |
Find Resuts 1 2 | [Call Stack R X
[ [ rame | Lang +]
(@ weem.ditdoFNG_10_Setup{dovble ¥OLT=5.0000000000000000) Line L6 CHt
Weem,ditWrapper_FNG_L0_Setup() Lins 150 + Oxs Ct
Weem.di! _call_user_action() + 0x291
eem.dit_teem_read_msg() + 0x471
weem.dl!_cem_untunl@0() + 0x29 —
wrts. sxel 0047 a547()
wirts. exelD0478d1c()
wrts. exel0047bb79()
wrts. sxel00401326()
wrts. sxe1 00451 355()
wirts. exel00452485()
wrts. exel0047bb79()
wrts. sxel0045e575()
wrts. sxe | DIMSFFER()
wirts. exelD4E2F4a()
Jrts. exelD0MEbdfb()
wrts. sxe1004553b5()
of|  vrts.exelnn4esada)
i | 5 wirts. exel D0459cac) =
sutos | Gel Locals | Jg watch | Egh Find Results 1 B call stack | EM Breakpoints | 7] Command window | B] Outpur |
| Build succeeded I |[tn1s = chi1 | Jms|

As we can see, the value specified in the Atlas for the VVoltage 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 Paws Studio which has a release configuration and cannot
be debugged. In order to overcome this problem, you need to rebuild the project from
the MSVS .NET in order to overwritte the Wcem.dll 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.

2.

File

You need to build the Wcem.dlIl in debug mode.

You need to start the Wrts from the MSVS .NET with F5. This will allow to

debug the Wcem.dll.

50 dotNetProject - Microsoft ¥isual C++ [design] - FNG.cpp &) x|
Edt Yiew Froject Buld Debug Took Window Help
- = & B ©o-o-8-E | ) bebug - [ dotetirez
P m » Z2 AN
Start Page  FNG.cpp | Wrapper.cop | 4 I % ||Solution Explorer - dothetProject 3 x|
[(Globals) =/ [ewdornis_to_setun =
O #include "oem.nt [&3 Solution 'dothetFroject’ (1 project)
#include "key.h" 2|5 E dotNetProject
(3] References

=
b
E
k3
o
&
2
[

#/BEGIN{DFW} : FHG: 10:0
int doFNG_10_Setup |
/¢ voltage [decimal]
=] double VOLT)
// Set the return to & non-negative integer to report a success status.
/¢ %et the return to a negative integer to report an error SLAtus.
//END{DFW}
{
/4 CENM Logging Function
USErStuhSETUR()

// Please insert your CEM driver code here.
Display("Entering doFNG_10_Setupin"):
return O;

<

M)

| Qutput

Debug

‘wrts_exe': Loaded 'C:)WINNT\system3Zintshrui_ dll', Cammor find or open a required DBEG fila.
'wrts.exe': Loaded 'C:VWINNT\system32iatl.dll', No symbols loaded.
'wrts_exe': Loaded 'C:VWINNTYsystem3Z\BROUSEUI.DLL', No symbols loaded.
'wrts_exe': Loaded 'C:\WINNTYsystem32)SHDOCVW. DLL', Mo symbols loaded.
‘wrts_exe': Loaded 'C:jusr\Tyzicom\ResPropPy dll', No symbols Loaded
‘wrts.exe': Loaded 'C:ilusripavsidetNETdebug\Weem.dll', Symbols loaded.
The thread 'Win3Z Thread' (0x710) has exited with code 0 (Ox0)
The thread 'Win32 Thread' (0x6f4) has exiced with code 0 (Ox0)
The thread 'Win32 Thread' (0x650) has exited with code 0 (OxD.
The thread 'Win2Z Thread' (Ox6de) has exited with code 0 (OxD.
The thread 'Win3Z Thread' (0x704] has exited with code 0 (Ox0)
o
0

The thread 'Uin3Z Thread' (0x714) has exited with cods 0 (0x0) .
The thread 'Win3Z Thread' (0x718) has exited with cods 0 (0z0).
The thread 'Win3Z Thread' (Dx7lec) has exited with code 0 (0x0).
The program '[1732] wres_exe: Native' has exited with code 0 (0x0).

v (4] |

= 3 Source Files
HrappEr.Cpp
EFror.cpp
9] FNG.cpp
- £ ctlr.epp
(L Header Files
(L Resource Files

[ Solution Explorer | ZF Class view

| Properties 1 x|

TaskList ] output | B Find Resulis 1 |

|[tn1 col1 cht | s

3.

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



open 2 x|

Laok in: | {3 dotNE Tdebug = &% Eo-

__|COBIDIR

| dotMetProject

‘dokNETdebug, PAW

5(-5\

My Documents

File niame: |dotNE T debug Paws | DOpen

Files of bype: [Peiws Proiects [ Ptw/] | Cancel |

4. This will put the Wrts at the beginning of the TPS, ready to start.

Note: Before you reach this point, the MSVS may have stopped at a breakpoint that
you placed in the Wcem.dll code. This is not the case in this example.
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[ dotMETdebug. PawW
5] Busconfi
[H] dotMETdebug.EHF

PAWS) dotNETdebug.PAW - [Atlas1.atl]
File Edt Yiew FProject Buld | Debug Options Window

]
Stop DEbugang

Help

Start Local Debug
Shift+ES

Go /Run
Break Exzcution

Attach Remote, .,
FS

lofx|
o 2P|

AlbrEs FROGRAM 'Simple Dynamic'

Toagle Repeat

Toggle Breakpoint
Remove Al Repeats
Remove Al Breakpoints

T TEST'

F&
AT,

F9

Start ot Corsor.
R ko Clrsar

Shift+F10
ChrlFLD

Step Over
stepIn
Step Out

=l
F11
ShiftHF1L

Rur ATILAS Step
Rur ATILAS Test
Run ATLAS Block

Set Yariable, .,
Show Watch Yariables. .

(I

[A5 PROGREM 'Simple Dynamic'

A

L34

Qutput

7777777777 Starting Run Time System

Execution complete - 0 error(s). 0 warningi(s)

4

Output | Find Results | Breakpoints | Repeatblocks

Attaches to RTS running process

Operators  [tnz | [ Mz



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 MSVS .NET.
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7. You may now debug both the Wcem.dll and the TPS at the same time: The
Wcem.dll from the MSVS .NET and the TPS from the Paws Studio. When

running the TPS, the execution of the TPS will be stopped at either breakpoint in
the TPS or in the C++ code.
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