Chapter 18 Develop Your Own Function and Function Block

This section described how to use the Visual Studio 2008 development tool to produce a DLL file of your
own Function or Function Block. All the related demo files are included in the PAC’s CD-ROM, such as
the XP-8xx8-CE6, WP-8xx8, WP-8xx8-CE7, WP-5xx8-CE7, and VP-x2x8-CE7 PAC.

Related demo files:
CD-ROM : \napdos\Win-GRAF\demo-project\user_c_lib\
\demo_user_c: The VS 2008 project folder, can be used to build the “user_c.dll” file for your own
Function and Function Block. (Refer to Section 18.4)

.\user_c.dll : The pre-compiled DLL file - “user_c.dll” used for the Function (“bytes_to_long”)
and the Function Block (“long_to_bytes”) in this demo.
\wp_vp\user_c.dll : for WP-8xx8, WP-8xx8-CE7, VP-x2x8-CE7, and WP-5xx8-CE7.
\xpc\user_c.dll : for XP-8xx8-CE6.

\user : The Win-GRAF Lib folder, including library files of the Function (“bytes_to_long”)
and the Function Block (“long_to_bytes”) in this demo. (Refer to Section 18.3)

Win-GRAF demo file:
CD-ROM : \napdos\Win-GRAF\demo-project\demo_user_c.zip

The standard shipments of ICP DAS Win-GRAF PAC do not include the “user_c.dll” file. If you want to add
your own Function and Function Block for working with the Win-GRAF logic, you must build a DLL file
and copy it to the same folder as the Win-GRAF driver on the PAC (i.e., \System_disk\Win-GRAF\).

After rebooting the PAC, the Win-GRAF driver will load that DLL file to support your Function and
Function Block.
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18.1 The Development Process of Your Own Function or Function Block

Create the development
environment

Create the
Function or Function Block

h 4

Programing the
Function or Function Block
logic

Test your own
Function or Function Block

Use VS 2008 and install
the correct SDK.
(Refer to Section 18.2)

Use Win-GRAF Library Manager
to generate the source code.
(Refer to Section 18.3)

Import the source code generated in
the previous step to the VS 2008
project to edit the logic.

(Refer to Section 18.4)

Create a Win-GRAF project that includes
your own Function or Function Block,
and download it to the Win-GRAF PAC.
(Refer to Section 18.5)
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18.2 Creating the Compiler Development Environment

Download the SDK (Software Development Kit):

The user can download the related SDK on the website:

1. For XPAC (XP-8xx8-CE6)
ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/sdk/platformsdk/
(pacsdk_ce_x.x.x_vs2008.msi)

2. For ViewPAC (VP-x2x8-CE7) and WinPAC (WP-8xx8, WP-8xx8-CE7, WP-5xx8-CE7)
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x ce50/sdk/platformsdk/
(pac270_sdk_yyyymmdd.msi)

18.2.1 Install the SDK of the ViewPAC or the WinPAC
Note: Make sure your PC has been installed the Microsoft VS2008 before doing the following steps.

1. Double click the downloaded SDK file (e.g., pac270_sdk_20121015.msi) to install it to the VS2008.

5

pac270_sdk_2012
1015.msi

2. Click the “Next” button.

[ pac270 setup S50

Welcome to the PAC270 Setup
Wizard

The Setup Wizard will install PAC270 on your computer, Click
Next to continue or Cancel to exit the Setup Wizard.

[ Cancel
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ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/sdk/platformsdk/
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/sdk/platformsdk/

3. Choose the “Accept” radio button and then click the “Next” button.

4 PAC270 License Agreement . S5

End-User License Agreement -
Be sure to carefully read and understand the following end-user license agreement, @
and then indicate whether you accept or do not accept the terms of the agreement.

This software will not set up on your computer unless you accept the terms of the agreement.
For your future reference, you may print the text of the agreement now using the PRINT
button or obtain the text from the 'MSFT_SDK_EULA_1033.rtf file after installation. You may
also receive a copy of this agreement by contacting the Microsoft subsidiary serving your
country, or write: Microsoft Sales Information Center, One Microsoft Way, Redmond WA
98052-6399. |

END-USER LICENSE AGREEMENT FOR \i

MICROSOFT SOFTWARE

MICROSOFT CUSTOM SOFTWARE DEVELOPMENT KIT FOR WINDOWS CE 5.0
(Referred to as the "Microsoft Custom SDK")

Press the PAGE DOWN key to see more text.
] t; () Dedline

4. Click the “Next” button.

1) PAC270 Setup — - [

Customer Information i
Please enter your customer information @

User Name:
|zm

Organization:

| <Back ]LNeXDK[ Cancel |

N\

5. Click the “Complete” button.

1) PAC270 Setup S
Choose Setup Type G
Choose the setup type that best suits your needs @

Custom

&
Eg Allows users to choose which program features will be installed

and where they will be installed. Recommended for advanced
users.

Complete
All program features pvill be installed. (Requires most disk
space)

B
7

Win-GRAF User Manual, V 1.07, Jan. 2019 by ICP DAS 18-4



6. Click the “Next” button.

) paczro . Destination Foider

Destination Folders
Click Next to install to this folder, or dick Change to install to a different folder.

S Install PAC270 to:
_‘! C:\Program Files\Windows CE Tools\wce500\PAC270\

Cancel

< Back J[ Next > R{ [

7. Click the “Install” button to install the SDK.

[ #) PAC270 Setup "l-f_&']

Ready to Install
The Setup Wizard is ready to begin the Custom installation

Click Install to begin the installation. If you want to review or change any of your
installation settings, dick Back. Click Cancel to exit the wizard.

| <Back J[Lnstall‘ [ cancel |

8. After completing the installation, click the “Finish” to quit the procedure.
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Completing the PAC270 Setup
Wizard

Click the Finish button to exit the Setup Wizard.
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18.2.2 Install the SDK of the XPAC (XP-8xx7-CE6, XP-8xx7-Atom-CE6)
Note: Make sure your PC has been installed the Microsoft VS2008 before doing the following steps.

1. Double click the downloaded SDK file (e.g., pacsdk_ce_1.4.3_vs2008.msi) to install it to the VS2008.

L
ﬂg'\

pacsdk ce 143 v
s2008.msi

2. Other steps, refer to Section 18.2.1 — Step (2) to (8).
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18.3 Define Function or Function Block

18.3.1 Define Function Lib

This section presents a simple example of creating a library function - “bytes_to_long” that is used to
convert four bytes (0 ~ 255) to one long integer (32-bit Signed Integer).

To begin, follow these steps:
1. Click All Programs - Win-GRAF - Libraries > OEM from the Start menu as the figure below.
Note: If the Win-GRAF Workbench is opened, the user cannot add or edit Win-GRAF Library.

78 OEM

iy

i Win-GRAF vl & Libries
™) Google Chrome 3
) ICPDAS >
() Outlook Express

@ Mozilla Firefox

"u' g g € o Opera 18

>

maEEA® b

Wi Win-GRAF

2. Create a library group named "User" in order to easy maintenance and management.

F |
W Library Manager - Userl Open Library ﬁ |

File | Tools ‘Wizard Help

. ]
Open Library... < | AGH | Tupes sei \ ok
) 1 Arithmetic = 3
Use in SAMA Arrays

AS-interface
BACHet
Booleans
CAMbus
CAMopen
Clack.
Comparizohs
Conversionz
Counters
DHP3
Embedded HhI &

Select a library in the izt or enter a
name for creating a new library.

m

Exit

3. Select the "Function and FBs" tab and click the “New” button.

( Wk Library Manager - User o o= |

File Tools Wizard Help

Function and FBz | [#0s I Frofiles | A5 | T_','DIE!Sl

FRename...

Farameters | Description Delete

- Stare
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4. Enter the name and comment, and select the type as a Function and then click the “OK” button.

Mew item

i

Mame: bytesz_to_long

Comment:  Corvert 4 bytes to 1 long

10 Device
@ Function
() Function Bla
Frofile
Type

=0 e

5. Declare the prototype of this Function.

The user can declare parameters like this way - “variable name : data type;”, and refer to Appendix
A for the data type. The content between the "VAR_INPUT" and "END_VAR" are passed-in
parameters; the content between the "VAR_OUTPUT " and "END_VAR" is returned parameter.
After completing it, click “Store” to save. Then, click “Description” tab to add the technical notes for

this Function and then click “Store” to save.

Parameters Descriptinn|“

Delete

VEE_INFUT
Bytel @ U3INI;
Byted @ USINI;
Bytced_ : USINT;
Byted : USINI:
END VEE
VAR OUTEUT]
( o : DINT: )
END VER

- Stare

\J/
Rezet Chanhges

—ar
=

6. Click “Wizard” - “Function/Block Source Code” to generate the source code of this Function.

Wi Library Manager - User

File TDD|(["|.I"|J'TZErd | )halp
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7. Select “Windows DLL” and click “Copy” button to copy the source code.

Wizard - [.ﬂ_i-.]

£ bytes to_long - Source code [requires tvm.h include] */ -
#* Function =/

£ Brgumnent lizt <4

fdefine _P_BYTE1_ (TS _PTBYTENTSGET_DBDATAZPE aze]]+pargs[0]))
fdefine _P_BYTEZ_ [M[TS_PTBYTE)TSGET_DBDATAS(pE aze]l+pirgs[1])]
fdefine _P_BYTES_ (TS _PTBYTENTSGET_DBDATAZRE aze]l+pargs[2])]
fdefine _P_BYTE4_ (TS5 _PTEYTENTSGET_DBDATAZPE aze]l+pargs[3]))
fdefine _P_O [([TS_PTLONG)TSGET_DBDATAIZ(pE azell+pirgs[4]]]

/ handler =/

m

T5 WORD _ declpec(diexport] BYTES_TO_LOMG [
T5 WORD wCommand,
TSPTR_DE pBaze,
TS PTR pClazs,
TE_PTR plnst,
| { TE_PTWORD prgs]

awitch [wCommand]

caze TAFBCMD_ACTIMATE :
/M enter your code here... */
return 0L

caze TAFBCMD_ACCEPTCT :
/* daont change that =/
return 1L;

default :
return OL;

Implementation

Statically linked
@ indows DLL
Cloze
\ :;)
A

©)

8. Paste the source code into the text editor (e.g., Notepad) and save it as “bytes_to_long.c”.

A
'ﬁ}f‘.esj-&_long_gfgﬁ' S

BER =EE #DnO) BEV) REH

|F* byteg to long - Source code (requires t5vm.h include) */
¥ Function */

#inclode "stdafxz. k"

#inclode "thvm. h"

{¥ hroument liszt ¥/

#define _P_EVTEl  (*((T5_PTLONG)(TSGET_DEDATA32(pBase) )+phrgs[0]))
#define _P_BYTEZ  (*((T5_PTLONG)(TSGET_DEDATAZZ(pBasze) )+pires[1]))
#define _P_BYTE3  (*((T5_PTLONG )(TSGET_DBDATAZZ(pBaze) )+phres[2]))
#define _P_BYTE4  (*((T5_PTLONG)(TLGET_DBDATAZZ(pBaze))+plres[3]))
#define _P_Q  (*((T5_PTLONG)(T5GET_DEDATA32(pBase) )+phres[4]))

m
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18.3.2 Define Function Block Lib
This section uses the similar way as previously described to define the Win-GRAF library of the Function
Block (e.g., "long_to_bytes”) and then create a file of source code (e.g., "long_to_bytes.c").

1. Refer to the Previous Section to open "Library Manager" (All programs - Win-GRAF - Libraries -
OEM) and open the library group - "User", and then click “New” button to add a Function Block.

e —
W@Manager—mer =RECIH X
File Tools ‘izard Help

Function and FBs | 1403 I Prafiles I A5 I T_','DES|

i bytes_to_TongN¥ Cogvert 4 hodes 071 Tong #
)

Drezcription

- Stare

2. Enter the name and comment, and select the "Function Block” type and then click the “OK” button.
| New item F5)

Marne: lotg_to_bytes
[ Coree )
Caomment:  Cornvert 1 long to 4 bytes 3
10 Device

) Function

Profile

Type

3. Declare the prototype of this Function Block.
The user can declare parameters like this way - “variable name : data type;”, and refer to Appendix
A for the data type. The content between the "VAR_INPUT" and "END_VAR" is passed-in parameter;
the content between the "VAR_OUTPUT " and "END_VAR" are returned parameters.
After completing it, click “Store” to save. Then, click “Description” tab to add the technical notes for

this Function Block and then click “Store” to save.

Parameters DescriptiDn|k

VAR INPUT @ -
EIL Long Val_ : I.‘IINI;]

O_VEF]
VAR CUIEUT

Bytel_ : USINI:

Byted_ : USINI:

Byte3_ : USINI;

Byted @ USINI;
END VAR
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4. Click “Wizard” = “Function/Block Source Code” to generate the source code of this Function Block.

[ W& Library MWEI’ BRI )

File TDD|([WiZErd ])—Ielp
Function and F Function / Block Source Code.. K

Ebytes to_long (* Comvert 4 bortes to 1 long ) S Mew
g long to_bytes (* Convert 1 long to 4 brtes %)

Rename...

Parameters | Description Delete

5. Select “Windows DLL” and click “Copy” button to copy the source code.

[ Wizard L-L?-J

»

#* long_to_bytes - Source code [requires Bym.h include] =/
#* Function block =/

£ Brgument lizt =/

Hdefine _P_LONG_VAL_ [(TS_PTLONG)TSGET_DEDATA32(pE as=)l+piugsl0])
Hdsfine P BYTET_ [T _PTEYTE)TEGET_DBOATASREase]l+pdrgs[1])]
tdefine P BYTEZ [{(T5_PTEYTENTSGE T_DEDATASRE asell+pargs(2])]
Hdsfine P BYTES [4(TH_PTEYTEITEGE T_DEDATASRE ase]l+ptrgs[3)]
tdefine P BYTE4 [T _PTEYTENTEGE T_DEDATASRE asell+pargsf4])]

m

#* private block, data */

t{ypedef struct

T8 DwWORD dwData; # TODO: replace dwD ata by the items you need */
}_str FB_LOMG_TO_BYTES:

#* handler =/

T8 DwWORD _ declspec(dilesport) LOMG_TO_EYTES [
T8 WORD wCarmmmand,
TSFTR_DE pBase.
TS5 PTR pClazs,
T5_FTR plnst,
TS5 PTWORD pargs]

{
_str FB_LOMG_TO_BYTES “pData;

pData=[_str FBE_LOMWG_TO_BYTES *jplnst;
awitch [wCommand)

caze TBFECMD_ACTMATE :

Implementation
() Statically linked m
@ WindowxDLL\A Y
‘ 2 )
ke V 4 \

L

6. Paste the source code into the text editor (e.g., Notepad) and save it as “bytes_to_long.c”.

- —
g | long_to_bytes.c - == @E&J
= = =H(O) ERM =EH

¥include "stdafx. h" -
#include "tSvm.B"

{* long to bytes - Source code (requires thvm.h include) */
{* Function block *4

A

H¥ Aroument list */

#define P _LONGVAL  (*((T5_PTLONG)(TSGET DBDATAZZ(pEasze) ) 4pire={0]7)
#define _P_BYTEl  (*((T5_PTLONG)(TSGET_DEDATAZ2(pBaze) +phres[1]))
#detine P BYIEZ  (*((T5_PTLONG)(TSGET_DEDATA3Z(pBaze) H+phres[2]]))
#define _P_BYTE3  (*((T5_PTLONG(T5GET_DEDATA3Z(pBase) +phres[3]))
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18.4 Edit the Logic of the Function and Function Block

Note: Please make sure your PC has installed the Visual Studio 2008 and WinPAC/XPAC SDK before
operating the following steps.

1. As the figure below, copy these source code files of the Function and the Function Block (described
in Section 18.3) to the VS 2008 project folder on your PC. (Or, get the VS 2008 sample project
folder from the CD-ROM: \napdos\Win-GRAF\demo-project\user_c_lib\demo_user_c)

) L CAUsersyGradyDeslktoph TSBLOCKS\TSBLOCKS | 44 | | 55
2 PEEE: LD il
|| PAC270 (ARMVA4I)
|| XPacSDK_CE (x86) :

c] bytes_to_long.c Copy these source code files of the
I <] long_to_bytes.c Function and the Function Block to 1

— Feativett the VS 2008 project folder.

|n] resource.h

¢ stdafucpp

|n] stdafh

|| TSBLOCKS.APS

¢ TSBLOCKS cpp

&= TSBLOCKS rc

SA T5BLOCKS veproj

E—;I,T5BLGCKS.vcproj.GRADY-NBl.Grad}r.user
| [n] tsvm.h
i i

c— ERT 2 BEE S0 2014/10/21 T 0516 EITHE: 2014/8/18 F5 0240
i 3.05KB
- EEEEa————

2. Then, make sure your VS 2008 project settings are correct for your PAC.
(Note: the settings are different between different controllers.)
For WP-8xx8, WP-8xx8-CE7, VP-x2x8-CE7, and WP-5xx8-CE7, it must set to “PXA270 (ARMV4I)”.

@f TSBLOCKS - Microsoft Vlstial_St_Li;:l|E_{‘ﬁdrp_|n|strator)

File Edit WView Project Build Debug Data Tools Whware Test Analyze ‘Window Help

-G S| % @9~ &5 b Release @ m_license
| PACS0-ARMVA: ARMVAL Releas ~ | 8 B3| 42 4 -

310 87| R oo | G 7 b | Tableview: | 5, |22 B (@ ad) s RA
Y T ES N I T I -

Solution EXD|DFEF - TSBLOCKS > 0 x - EJEE‘S_'-'DJDHQ-C|’T5BLOCK&cpprstdabLh]/Iong_to_byte&c]
| & | E &
L: Solution 'TSBLOCKS' (1 project)
&~ 24 TSBLOCKS

- [£% Header Files

-

(Global Scope) -

|:||,ﬁ‘$ bytes_to_long - Source code (requires tSvm.h include) */
/% Function #/
Finclude "stdafy R

~
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For XP-8xx8-CE6, it must set to "XPacSDK (x86)".

& TSBLOCKS - Microsoft Vlsgal_swlo (Administrator) _ . S—

File Edit Wiew Project Build Debug Data Tools VMware Test Analyze Window Hel

| XPacSDK_CE x86 Device v | & B[4z s
P aER R e

Gl 7 ab|Tablevien- |G B H @3 0 d=saAda@k
FrEBEM D e M= &I u e @ 5E(E 2| Hex %] @3-
Solution Explorer - TSBLOCKS ~ 0 x /E,(_tES_tOJDnQ-CI’T5BLDCKS_cpp]"stdafx_h]"Iong_to_byles_c]
|2 E &
[; Solution TSBLOCKS' (1 project) -
& (3 TSBLOCKS
=~ |5 Header Files
. i |n] resource.h

(Global Scope) -

E||.-’* bytes_to_long - Source code (requires tSvm.h include) */
/* Function */

#include "stdafx.h™

#include "tSwvm.h"

m

Here, we will add C source files of the Function and Function Block to the VS 2008 project. Mouse
right-click on the "Source Files" folder and click “Add” - “Existing Item...”, select the previously
copied C source files and click the “Add” button.

|_ E:'j (Global Scope)
& B mesouce s -7
- T Ty
g :D}“tESE Add » |_—_]‘ New Iter... EE
&7 lon % R e S d
g B |4 esnoren g
M | @» Add Existing Item - TSBLOCKS 1 & |
Output > OO [l » TSBLOCKS » TSBLOCKS » BN ES £
Show output from: \ n—d —_— - —— —
Vhware Yirtual Deb % ‘ L 7
—| == L = Ay -
|) PAC270 (ARMVAD) 2014/10/3 T 0341 BEZH®
|| XPacSDK_CE (x86) 2014/8/18 TF 0310 EBEEH®
| | TSBLOCKS.APS 2014/9/9 T4 03:02 APS BE 29 KB
2] bytes_to_long c 2014/10/21 F505.. C Source 2 KB
2] long_to_bytes.c 2014/10/21 F5F 05... C Source 2KB =
|n] resource.h /819 F5F 11:33 C/C++ Header 1KB
A/8/18 T 02:25 C/C++ Header 2KB
onEx : - 2014/9/4 TS 12:28  C/C++ Header 9 KB
PR 2014/8/18 T4 02:25 C++ Source 1KB
& [ Header Files - 2014/10/9 F& 0527 C++ Source zkg L
- - [n] resourceh 2014/9/9 F5 03:02  Resource Script 3KB
- 0] stdafich o] 2014/10/16 FF 11.. VC++ Project 11 KB
[h] tSvm.h _. o i
i) [ Resource Files LM "long_to_bytesc” "bytes to_longe’ v | AllFiles (£%) -|
EI |= Source Files [ daa ‘4 LB ]
W] e to long.c 3 7 ) :
2 long_to_bytes.c @

. .. & TSBLOCKS.cpp
‘o || ReadMetxt

cSolut.. |@CI355... |Eprop... |Reso... |
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18.4.1 Edit the “T5BLOCKS.cpp”

Fill out your “libinfo” and “libVer” information in the “T5BLOCKS.cpp” file. The information will show on
the Win-GRAF driver dialog on the PAC (as the figure below).

Solution Explorer - Solution 'T3B... -

2| E &

[ Solution 'TSBLOCKS' (1 project)
& (34 TSBLOCKS

E| |7 Header Files

.. |n] resource.h

] stdafh

] t5vrm.h

= & Resource Files

‘.. 2 TSBLOCKS.rc
- & Source Files

: bytes_to_long.c
long_to_bytes.c
¢ stdafwcpp

&3 TSBLOCKS.cpp

I x resource.h | bytes_to_long.c( TSBLOCKS.cpp )stdafich

—~
(Global Scope)

=5 TSBLOCKS.cpp

I,

Defines the entry point g
.'I.
#include "stdafx.h"

#define DLL_API _ declspec(dllexport)

ff Please ¥ill out your own informations.

.'I..'I.
LPCTSTR libinfo
LPCTSTR libver

.'I .'I

_T{"Add Your DLL informati
_T{"Add DLL version here."

"
Lal

| ReadMetudt

g solut.. [ Class... [ F,Prop.

Win-GRAF-XP-8xx8-ATOM-CE6 0K

XP-2xx8-ATOM-CEE driver Version 1.01 , Aug.07,2014 build 7
This product is licensed.
Project: demo_rdn_1, Extra_port: None

Elapsed time : 0. 0: 1:14
Add DLL version here.
Add Your DLL information here.

If you have some operations to process when a new Win-GRAF project starts or stops. Please edit the
“Project_Begin” and “Project_End” functions in the “T5BLOCKS.cpp” file.

Solution Explorer - Solution T5E... ~ 1 X resource.h ]"bytes_to_longé T5B|-0‘CK5-CPPE Ytdafih | “long_to_bytes.c |

2 E K
(5 Solution TSBLOCKS' (1 project)
5 (57 TSBLOCKS
5 [E Header Files
. [n] resource.h
] stdafxh

(Global
L

1

et

—————
Scope)

o DLL_API BOOL TS5Blocks_IsValid (woid)

return TRUE;

i |h] tSWMLH
= (¥ Resource Files '
i (2 TSBLOCKS.rc

~

1
= Lj Source Files
. & bytes_to_long.c
¢ long_to_bytes.c b

- & stdafx.cpp
. 6] TSBLOCKS.cpp

f/f This is an example of an exported function.
o DLL_API woid Project_Begin(wvoid)

@ DLL_API woid Project_End(woid)

FfPut you code in the below

f#This function will be called cne time when a project starts.

FfPut you code in the below
f#This function will be called cne time when a project stcpi;//

i
|| ReadMe.tut
H
g Solut... B Class_ [T Prop [@Reso_ ||| _pyy

Win-GRAF User Man

APT LPCTSTR TSBlocks GetBlockMame (DWORD dwlIndex)
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18.4.2 Edit the Logic of the Function (In this example is “bytes_to_long. c”)

First, add your logical expression for this Function in the switch case statement —"T5FBCMD_ACTIVE".

22| E K

Solution Explorer - Solution 'T5B.. » I X

T~
 resource { bytes_to lona.c )rseLOCKS cpp| stdafich | long.i

CoeS—

(Global Scope)

[ Solution TSBLOCKS' (1 project)
= 24 T3BLOCKS
o [ Header Files
.. [n] resource.h
.. [n] stdafih
... [n] tsvm.h
= [ Resource Files
.. [ TSBLOCKS.rc
= & Source Files
... ¢4 bytes_to_long.c
. & long_to_bytes.c
... & stdafcpp
... & TSBLOCKS.cpp
..... | ReadMet«

L;* handler */

T5_WORD wCommand,
TSPTR_DE pBase,
T5_PTR pClass,
T5_PTR pInst,
5| T5_PTWORD pArgs)
i
switch (wCommand)
{

TS_DWORD _ declspec{dllexport) [ais=mypelisllld (

/~ case TSFBCMD_ACTIVATE :

/* enter your code here...
_P_Q=8;

_P Q |= _P_BYTE4_ << 24;
_P_Q |= _P_BYTE3_ << 18;
_P_Q |= _P_BYTEZ_ << 8;
_P_Q |= _P_BYTELl_ << @&;

\ return 8L;

*f

g Solut.. |@CI555... |Eprnp... |Resc+... ‘

case TSFBCMD_ACCEPTCT
f* _dont chanee that *=7

Then, add this Function name (e.g., “BYTES_TO_LONG”) into the switch case statement of the

"T5Blocks_GetBlockName" functions in the “T5BLOCKS.cpp” file.

Note: The number of the case label (e.g., case 1) must start from "1" and continue with contiguous

numbers.

Solution Explorer - Solution ‘'T3E... » 0 X

2| 2| E S

S ——
resource.h ]/bﬁes_to_long_(ﬁﬂlﬂﬂ(s-mtdafx_h |"long_to_bytes.c |

[od Solution 'TSBLOCKS' (1 project)
= (54 T3BLOCKS

= [ Header Files
.. [n] resourceh
.. [n] stdafih
... [n] tsvm.h
= [ Resource Files
... Za TSBLOCKS.rc
= |5 Source Files
. &4 bytes_to_long.c
... &1 long_to_bytes.c
... € stdafx.cpp
.. & TSBLOCKS.cpp

NS —

(Global Scope)

L
B DLL_API void Project_End{wvoid)

i
J—] JfPut you code in the below

b

- J/This function will be called one time when a project 2

switch (dwIndex)
1l

case 1 : return L"BYTES_TO_LONG™;

1

return NULL;

(ﬂ)LL_ﬁF‘I LPCTSTR TSBlocks_GetBlockName (DWORD dendex]\
i

/* should continue with cw.guuus numbers... */

J

Win-GRAF User Manual, V 1.07, Jan. 2019 by ICP DAS 18-15




18.4.3 Edit the Logic of the Function Block (In this example is “long_to_bytes.c” )

typedef struct
i

TS5_DWORD dwData; /*
¥ _str_FB_LONG_TO_BYTES;

TODO:

replace dwData by the items wou need */

TS_DWORD _ declspec{dllexport) LONG_TO_BYTES ﬂ

X

T5_WORD wCommand,
TSPTR_DE pEBase,
T5_PTR pClass,
T5_PTR pInst,

TS5_PTWORD pargs)

Each used Function Block in the Win-GRAF
project has distributed a “private
structure”memory for users to use.

_str_FB_LONG_TO_BYTES *pData;

phata = (_str_FB_LONG_TO_BYTES *)pInst;

switch (wCommand)

{

case TSFBCMD_ACTIVATE
/* activates the function block */
J* enter vour code here... ¥/
_P_BYTEL = P LONG_VAL & BxFF:
_P_BYTEZ_ = (_P_LOMG VAL > 8) & @xFF;
_P_BYTE3_ = (_P_LONG_VAL 3> 16) & @xFF;
_P_BYTE4 = (_P_LONG_ VAL >> 24) & @xFF;
return eL;

case TSFBCMD_INITINSTANCE
J* initialize private data */
J/* enter vour code here... ¥/
return aL;

case TSFBCMD_EXITINSTANCE
/* release private data */
/* enter your code here... */
return 8L;

case TSFECMD_HOTRESTART
/* actuate private data for hot restart */
f* enter your code here... ¥/
return éL;

case TSFBCMD_SIZECQFINSTAMNCE
/* dont change that */

e

e

D

Doing expressions in each Cycle.

It used to initialize the “private
structure” when the project starts.

It used to close the “private
structure” when the project stops.

Update data in the “private structure”
memory when the project hot re-tarts
or on-line change.

return (TS_DWORD)sizeof{_str_FB_LONG_TO_BYTES);

case TSFECMD_ACCEPTCT
f* dont change that */
return 1L;

default
return 8L;
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Finally, remember to add the Function Block name (e.g., “LONG_TO_ BYTES”) into the switch case
statement of the "T5Blocks_GetBlockName" functions in the “TS5BLOCKS.cpp” file.

resource.h | bytes_to_long.c | TSBLOC K&cpp]’stdaﬁm

(Global Scope)

Solution Explorer - Solution 'T5B... » 0 X

= & E S
m Solution 'TSBLOCKS' (1 project)
= (54 TSBLOCKS
- (i Header Files
[n] resource.h
[n] stdafich
i |h] tSvm.h
- [ Resource Files
... [ TSBLOCKS.rc
- [ Source Files
... & bytes to_long.c
& long_to_bytes.c
... & stdafcpp
.. ©f TSBLOCKS.cpp
ReadMe.txt

TeSe—

Note: The number of the case label (e.g., case 1) must start from "1" and continue with cd

numbers.

Solution Explorer - Solution 'TSB.. » O X

=3 Ea

m Solution 'TSBLOCKS' (1 project)

=- (53 TSBLOCKS

- £ Header Files

.. [n] resource.h

|n] stdafih

i |h] tSWMLR

B [ Resource Files

.. & TSBLOCKS.rc

B [ Source Files

... &4 bytes_to_long.c
¢ long_to_bytes.c
¢ stdaf.cpp

- & TSBLOCKS cpp
ReadiMe bt
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TS5_DWORD dwData; /* TODO: replace dwData by the items you need */

l {
} _str_FB_LONG_TO _BYTES;

B

handler */

T5_DWORD __ declspec({dllexport LONG_TO_BYTES)(
T5_WORD wCommand,

TSPTR_DE pBase,
T5_PTR pClass,
T5_PTR pInst,
T5_PTWORD pArgs)

_str_FB_LONG_TO_BYTES *pData;

pData = (_str_FB_LONG_TO_BYTES *)pInst;
switch (wCommand)
{
case TSFBECMD_ACTIVATE
/* activates the function block *f
/* enter your code here... */

P
resource.h rbytes_to_longﬂg T5BLOCKS.cpp| Jtdafich | long_tofbytes.c |

(Global Scope)

e

/

é S/Put you code in the below
= S/This function will be called one time whef a project stops.
}
EDLL_API LPCTSTR T5Blocks_GetBlockMame (DWORD/ dwIndex)
i
switch (dwIndex)
i
case 1 : return LB
case 2 : return
J* should contints )
T
return NULL;
H

= LPCTSTR DLL_API GetLibInfo(LPCTSTR *info)
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18.4.4 Trying to Compile the Project
1. Click "Build" > "Build Solution" to generate a DLL file.

2% TSBELOCKS - Microsoft Visual Studio (Administrator)
File Edit WView Project | Build | Debug Data Tools VMware Test Analyze Window

A -iE S % Build Solution \a F7 ke  + XPacSDK_CE (x86)
an

. — Deploy Solution | A
gt 5| R oz | . =l MIEEN
. % @ & Clean Solution o=
i & 1| o 52 = == | Hex [ |
S;{ztin: Explorer 50|Iuti:n ?II'I Bulld TSBLOCKS | T3BLOCKS | |
_ : - £ tdafh

_ Rebuild TSBLOCKS = -

= @ [E & '
- Deploy TSBLOCKS

[ Solution 'TSBLOCKS' (1 pr . :

R Clean TSBLOCKS in the below

2. After a successful compilation, copy the “USER_C.dIl” file to the path "\System_disk\Win-GRAF\" in
your PAC, and then reboot it.

@C/vl || C°\Users\Grady\Desktop\TSBLOCKS\TSBLOCKS\XPacSDK_CE (x86)\Release 4| [

=t v [N Openwith KUSOEXIF Viewer By —H

] = Ak
I ==

Er AR b
1 TSBLOCKS.obj 2014/10/22 F5 05.. Object File
(=] TSBELOCKS.pch 2014/9/9 T 06:38  Precompile
|®] TSBLOCKS.pdb 2014/10/22 F5F 05.. PDEBEEE

S TSELOCKS re 2014/10/9 FF 04:25 Compiled |
%) USER_C.dll 2014/10/22 T 05.. ERAEZXE
(=] USER_C.pch 2014/10/3 T 04:24  Precompile
EPpvca0.idb 2014/10/22 T4 05... IDB =
=] vcE0.pdb 2014/10/22 T 05... PDBE=E

USER_C.dll {37 EE: 2014/10/22 F5F 05:21 =17 E: 2014/10/9 F4F 05:28

L, mEMESEET /550K
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18.5 Test your own Function and Function Block

1. Copy the "user_c.dll" file to the same folder as the Win-GRAF driver (i.e., \System_disk\Win-GRAF\)
on the PAC by using FTP. And, reboot the PAC.

If a proper DLL file is detected by the Win-GRAF Driver, its dialog will show as below.

Win-GRAF-XP-8xx8-ATOM-CE6 OK|

XP-8xx8-ATOM-CES driver Version 1.01 , Aug.07,2014 build 7

This product is licensed.
Project: demo_rdn_1, Extra_port: None

Elapsed time : 0, 0: 1:14
Add DLL version here,
Add Your DLL information here.

2. Open the Win-GRAF project that includes your own Function and Function Block, and then compiles
and download this project to the Win-GRAF PAC.

In addition, there are some available files in the Win-GRAF PAC’s CD-ROM for users to test.

(1) WP-8xx8, WP-8xx8-CE7, VP-x2x8-CE7 and WP-5xx8-CE7:
\napdos\Win-GRAF\demo-project\user_c_lib\wp_vp\user_c.dll

(2) XP-8xx8-CE®6:
\napdos\Win-GRAF\demo-project\user_c_lib\xpc\user_c.dll

(3) Copy the Win-GRAF Library folder -"User" to the following path on your PC.
C:\Win-GRAF\DATA\HWDEF\

(4) Open the Win-GRAF sample project —"demo_user_c.zip”, and then compiles and download this

project to the Win-GRAF PAC. (Refer to Section 13.1 to open the Win-GRAF project from a zip).
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