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Develop your own c-function and c-function blocks in the ISSGRAF
WinCE PAC?

® Description of the Application
The following ISaGRAF WinCE PAC support user to develop his own c-function and c-function blocks
to work together with the ISaGRAF SoftLogic.

VP-2xW7/2xW6, VP-4137: 1.53 or later
WP-5147/WP-5146: 1.07 or later
WinPAC-8xx7: 1.61 or later
XP-8xx7-Atom-CE6: 1.02 or later
XP-8xx7-CE6: 1.41 or later

If your PAC's ISaGRAF driver version is older than above version, please visit
http://www.icpdas.com/en/download/show.php?num=368&nation=US&kind1=&model=&kw=isagraf
to download the new driver and then follow the PDF file inside the ZIP file to update it.

® Description of the Files
This paper “FAQ167.pdf” (and “FAQ167_demo.zip”) can be downloaded from the following web site
https://www.icpdas.com/en/faqg/index.php?kind=280#751 > FAQ-167. The “FAQ167_demo.zip”
includes “FAQ167.pdf” and some EVC++ 4.0 project inside for building a DLL which contains your
own c-function and c-function blocks.

The standard ISaGRAF driver for ICP DAS WinCE PAC doesn't include the following “User_c” DLL.
When you create your own c-function and c-function blocks to work with the ISaGRAF logic, you
create the following DLL file. Please copy them to the WinCE PAC and reset the PAC once. Then the
ISaGRAF driver will load that DLL to support your c-function and c-function blocks.

DLL file name for each PAC:

XP-8xx7-CE6 \System_disk\ISaGRAF\User_c_xpce6.dll
WP-8xx7 \System_disk\ISaGRAF\User_c_wp38.dll
WP-5147 \Micro_SD\ISaGRAF\User_c_wp5.dll

VP-25W7 / VP-4137 \System_disk\ISaGRAF\User c_vp.dll
XP-8xx7-Atom-CE6 \System_disk\ISaGRAF\User_c_xpce6_atom.dll
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1. How to develop your own c-function and c-function blocks?

The “FAQ167_demo_chinese.zip” includes DLL files which were created for users to develop their
own C-function and C-function block. Users need to put the DLL file to the same folder as the
ISaGRAF driver in the WinCE PAC (refer to the previous page), or using the following project to
compile and build a DLL file.

For example, this paper uses a XP-8347-CE6 as an example. Users need to put the “User_c_xpce6.dll”
file to the path “\System_disk\ISaGRAF\” and then reboot the PAC.

1.1. Select the goals for your project

The “FAQ167_demo_chinese.zip” includes the following projects that can be used to compile and
build a DLL file. (Refer to Section 4.3 - Step 2).

For example, this paper uses a XP-8347-CE6 as an example to describe the EVC++ project (refer to
Chapter 4). Users need to copy this “User_c_xpce6” folder to any location on your PC. This folder
contains an EVC++ project to build the User_c DLL. Your PC must install the Microsoft Embedded
Visual C++ 4.0 before you can compile this project.

€ The EVC++ 4.0 Projects
1. User_c_vp: VP-2xW7/2xW6, VP-4137
2. User_c_wp5: WP-5147/WP-5146
3. User_c_wp8: WinPAC-8xx7
4. User_c_xpce6: XP-8xx7-CE6
5. User_c_xpce6_atom: XP-8xx7-Atom-CE6

€ The VS2008 Projects
1. User_c_vp: VP-2xW7/2xW6, VP-4137
2.User_c_wp5: WP-5147/WP-5146
3. User_c_ wp8: WinPAC-8xx7
4. User_c_xpceb: XP-8xx7-CE6
5. User_c_xpce6_atom: XP-8xx7-Atom-CE6

Moreover, this “FAQ-167" also provides the accomplished ISSGRAF demo programs.

(i.e., C-function file - “by_long” ; C-function block file - “long_by” ; ISAGRAF Project - “user_c.pia”).
Refer to the Section 1.2 to restore these files. Then, users can review these finished files or follow
the instructions in the Chapter 3 to create C-function and C-function Block.
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1.2. Restore the ISSGRAF demo programs

This paper uses a XP-8347-CE6 as an example. Users can

Chapter 3 to create C-function and C-function block files.

follow step-by-step instructions in the
Or, you can also restore the following

completed files to your PC / ISaGRAF (ISaGRAF Ver 3.46 or 3.55) for cross-referencing.

A. Restore the C-function - “by_long”

This file can be used to convert four bytes (0 ~ 255) to become one long integer (32-bit signed

integer).

[EISaGRLF - Project Management

o [=TE3]

File Edit Project | Tool: Options Help
| ] Lrchive

2 I53aGRBAF - Libraties

=10l x|

c2s100f

b t B3 TE File Edit Tools Options Help
OHP Fush [ functions hED = &

t 7055
master
slave]
Reference
Author :
Date of creation : 201 3/6/5

'1!___5 _____ P E— [ | I A 7 A

I 2 I5a0BAF - Libraties

Import IL program i
T T T T ]
Totalde Stroke J

P user_c

I configurations
2 complex equipments

= = Ffunu:'tiu:uns
;IEIEI innut walue tn haramea - 100 n-r:i_

.

| i
t Analog Input signal from

1A to User's Engineering
'Real" format].

mple, Convert I-8017H 's

Fil: Edit | Tools Options Help Archive - C functions x|
I@ | E "Whorkbench Archive ﬂ
: Standard note format _

ad_20 to o~ |bit wd Backup |
amay I Wi itegration aray_r =

array_w o array_w comzh_w Restore
ary fr 4 - 20 mA to User's En a”"—;—r mstg.lary_w = Y

1 nn ary_r_w BN

ary f w Value ['Real" format). Y soigrafy = |
ary_n_r any_r_w zql_fun —
ary_n_w For example, Convert |an_ st o
ary_str input value to become | 30_%LT —l— &
ary_w_r or to become 0 - 3000 :E;rwf—w
ary_w_w - aver_n

bod_w
hinZeng e ¥ Compress
— Archive location 7N\
4
D:ATERPY U Ernwsi |
b
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B. Restore the C-function block - “long_by”
This file can be used to convert four bytes to one long integer.

[_EIS&GRLF - Froject Management _||:||£|
File Edit Pmoject | Tool: Options Help

0 Archive = ISaGRAF - Libraries o >
m c2s100f PSS Fie Edit Iooks Options Help

aE t_ 7055 Trport 1L program |Cfun|:'til:|n blocks ﬂ 0 L | i | =] |

[ master g = A PIC configurations 4
slavel Total de Siroke ; (10 comple:x equipments M
Reference {UsSEer_c age HEAL wvalue by a specified
Author

. time
Date of creation : 2013645

Version number :1-15aGRAF 3.46
Description

i -* 1SaGRAF - Libraries =101 x|

et
Jet 1. W-BoFfB»ob [driver
.18 or later]

Fil= Edit | Tool: Options Help I
S | Archive - C function blocks x|
Standard note format Workbench Archive
averag_P ; ; averag_F «| [i7083d |
WIN3Z fite gratio 9_ 1 (- Backy
can_r SH an i | awverag_M — i_B0a3w P
chsample specified interval tim |2 i_87026p
cjc P P chzample 87054 Restore
. . i P
cjc_sis *** Target : cje_sts mbis_ar Close |
cjc? Target 1. W-Oxx |[cic2 bz aw =
com_sts 4.18 or later] com_sts mbus_rw Help |
cre_16 Target 2: uPAC-7 |&=-16 bz 2y 0
dfl dri 1.06 lat n::rn::__u:lﬂ mbus24r
cre_ ~ |(driver 1.06 or later] |, G mbus24r1
di_cht podio_rwks
diton zdo_rats
ebuz bor i v Compress
—durchive location ’4\
D:ATEMPY, U Erovise |
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C. Restore the ISaGRAF Project - “user_c.pia”

This “user_c.pia” demo project uses the user-defined C-function - “by_long” and

C-function block - “long_by”.

A I3aGRAF - Project Management
File Edit Project | Tools Options Help

| D Projects
21004 Librariesz Commoin data
t_7055 Impoxt IL program 4
master TSR T TSI Tl O
savel 7o x
Reference : uUser
Author - Whorkbench Archive
Date of creation : 2013 m:zﬁzﬁ'a - ::12
‘I.r'f:rsiu_n |_1umht:r ) Rl I i e
Description 019 1 H3a Restare
th_cs wd tab
rb_rg w3 Cloze |
z2 wp_test]
221 vpdro_08
sched] wiermao_27 Help |
schedule wdemo_23
glarvel wdemo_29
slave? | |wdemo_48
7055 wdmo_B3a
b wp2dwy * | [wh_proB W Compress
— Archive location —
C:ATERP @ Browse \ |

L]

After completing this procedure, recompile this ISSGRAF project - “user_c.pia” and then download
it to the XP-8xx7-CE6 PAC to use these C-function - “by_long” and C-function block - “long_by”.
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2. Creating the compiler development environment
To develop the user-defined C-function or C-function block, the following development system is

needed.
1. EVC++ 4.0 or

2.VS2008

2.1. EVC development environment
Make sure your EVC++ 4.0 project settings are correct for your PAC. (Note: the settings are different

between different controllers.)

For XP-8xx7-CE6 and XP-8xx7-Atom-CE6:
It is “STANDARDSDK” and “Win32 (WCE x86) Release” and “STANDARDSDK_4xx Emulator”.

Bl Microsoft eMbedded Viznal C++

str_data jl [All class mt:mht:rs]jl[hlu members - Create CJC++ Memhuj o ‘

File Edit View Insmt Project Buwild Tool: Window Help

|lews 1B |8 sud@| =0 o ||mES | Hunos.203
~||STANDARDSDK_410 Emulator

User_c_xpc T|[STANDARDSDK_~||Win32 [WCE x86) Release
P
WWorkspace '"User_c_xpceb'. 1
EI--- User c_xpceb files
=3 Source Files

For WP-8xx7 and WP-5147 and VP-25W7 and VP-4137:
It is “STANDARDSDK” and “Win32 (WCE ARMV4I) Release” and “STANDARDSDK_4xx Emulator”.

Bl Microsoft eMbedded Yisual C++

str_data jl[ﬁ;ll class memhers]jl[hlu members - Create CfC++ Memhuj Y ‘

JEile Edit Wiew Insert Project Build Tool: Window Help
|lemer 180 |8 csd@|s 2o - m/EE | §unos2ns
r|[STANDARDSDK_ ~||Win32 [WCE ARMV4I) Release ~|[STANDARDSDK_410 Emulator

User_c_wpd]

—|:
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2.2. VS2008 development environment

Download the SDK (Software Development Kit):

Go to the web page to download the related SDK:

1. For XPAC (XP-8xx7-CE6, XP-8xx7-Atom-CE6):
http://www.icpdas.com/en/download/show.php?num=2488&nation=US&kind1=&model=&kw=wi
nce6

2. For ViewPAC (VP-2xW7/2xW6, VP-4137) * WinPAC (WP-5147/WP-5146, WP-8xx7):

http://www.icpdas.com/en/download/show.php?num=2489&nation=US&kind1=&model=&kw=wi
nceb5

2.2.1. 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

#,

pac270_sdk_2012
1015.msi

2. Click the “Next” button.

[ 8 pAc270 Setup [

@ Welcome to the PAC270 Setup
Wizard

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

<Back |f Hext‘;ﬂ | cancel |
\
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3. Choose the “Accept” radio button and then click the “Next” button.

5 PAC270 License Agreement S

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
983052-6399, "

END-USER LICENSE AGREEMENT FOR [

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 (7 Dedine

4. Click the “Next” button.

# PAC270 Setup —— [
Customer Information
Please enter your customer information
User Mame:

Eredy

Organization:

1

= Back |[ Mext:b& [ Cancel
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5. Click the “Complete” button.

# PAC270 Setup [
Choose Setup Type
Choose the setup type that best suits your needs

Custom

Allows users to choose which program features will be installed
and where they will be installed. Recommended for advanced
users,

Complete
All program feptures will be installed. {Requires most disk
space)

6. Click the “Next” button.

[‘ PAC270 - Destination Folders =)
0 - Destination Folde n‘—_%

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

@ Install PACZ70 to:
C:\Program FilesWindows CE Tools\woeS00PACZT0Y

<Back | ﬂext:bQ[ Cancel |
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7. Click the “Install” button to install the SDK.
# pAC270 Setup m[&J
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, didk Back. Click Cancel to exit the wizard.
< Back “ Install % | Cancel
8. After completing the installation, click the “Finish” to quit the procedure.
# PAC270 Setup (S

Wizard

Completing the PAC270 Setup

Click the Finish button to exit the Setup Wizard.
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2.2.2. 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.

2. Click the “Next” button.

A
& X

pacsdk ce 143 v
52008.mai

4 ®PacSDK for Windows Compact Edition Setup

[

@ Welcome to the XPacSDK for

Windows Compact Edition
Setup Wizard

The Setup Wizard will install XPacsDK for Windows Compact
Edition on your computer, Click Mext to continue or Cancel
to exit the Setup Wizard.

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

dows Compact Edition License Agreement ﬁ

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 be installed on your development workstation unless you accept the
terms of the end-user license agreement. For your future reference, you can print the text of
the end-user license agreement by dicking the PRINT button.

SOFTWARE LICENSE TERMS o

WINDOWS EMBEDDED CE 6.0 CUSTOMIZED OEM SOFTWARE L4
DEVELOPMENT KIT for

X¥PacSDK for Windows Compact Edition, 1.4.3

Press the PAGE DOWHM key to see more text.

<Back || Next;—%[ Cancel |

4. Click the “Next” button.

3 XPacSDK for Windows Compact Edition Setup ‘M

Customer Information
Please enter your customer information

User Name:
[Erady]

Organization:

< Back ][ mext:b&[ Cancel

0
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5. Click the “Complete” button.

5 ¥PacSDK for Windows Compact Edition Setup Lﬁ
Choose Setup Type
Choose the setup type that best suits your needs

Custom

Allows users to choose which program features will be installed
and where they will be installed, Recommended for advanced
users,

Complete
All program feltures will be installed. (Reguires most disk
space)
6. Click the “Next” button.
4 XPacSDK for Windows Compact Edition - Destination Folders [

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

G Install XPacSDK for Windows Compact Edition to:
C:'Program Files\Windows CE Tools\woes00\XPacSDE,_CEY

< Back ][ Mext = kJ [ Cancel
N
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7. Click the “Install” button to install the SDK.
[ fﬁi ¥PacsDK for Windows Compact Edition Setup ["E_E-J

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

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

1 I
< Back || Install % | Cancel
8. After completing the installation, click the “Finish” to quit the procedure.
( 3] XPacSDK for Windows Compact Edition Setup [.ﬂ_g_]‘

@ Completing the XPacSDK for
Windows Compact Edition
Setup Wizard

Click the Finish button to exit the Setup Wizard.

ICP DAS Co., Ltd. Technical document




Classification |ISaGRAF English FAQ-167

Author Chun Tsai Version 1.3 Date Feb. 2014 Page 15/31

3. Define C-function or C-function block
3.1. Define C-function Lib

To create a c-function in the User_c DLL, first define its ISaGRAF Lib. For example, the “by_long” is
for converting four bytes to one long integer. The procedure is as the below steps.

1. Create a new element of c-functions (e.g., “by_long”).

[ ISaGRAF - Project Management 10l x|
Ble it Eoject | Tools Opfions Help preyroreryvuryresme

0 Archive y
demo05

arver?
rb_cs w2
1

File Edit Tool: Optons Help

[|_

C functions

Reference I User_c

Author :

Date of creation : 2013/6f5

Version number :1-15aGRAF 3.46

ary_n_r User's Engineering Value ['Real" for

ary:st_r For example, Convert F8017H s inpuL

Description  : 22_::‘_:" become 0-100 psi. or to become 0 -
related range setting of An:

odule should be set as m/
, +20mA), [0, 20m4), 4,
which ma range, ...

Mame: by_long

Commen |c0nvert 4 buytes to one long
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2. Define input and return parameters of the c-function:
This example shows there are four input parameters : “bytel ", byte2 ", “byte3 " and “byted ”.
Their type is “Analog” (means 32-bit signed integer). The “Mode” is “Call” (means it is “input”

oa o n

parameter). Please add a char after each name . That is because the name of all parameters

and return value will become a reserved word (means any ISaGRAF program cannot use these
names as variable names).

The return parameter here is “val_". Its Mode setting is “Return”. Type is “Analog” (32-bit integer)

% ISaGRAF - Libraries =10O] =|

File Edit Tool: Ophon: Help

|Cfunu:1iu:uns J Dm|%|ﬁ |
ary f w  ~Iname: - A ~
ary_n_r —Adescription: - | Edit interfacefoar ameters |
gt x|
ary_str creatior
ary_w r author; m Ok
ary w w L Ll
a\?tr:_r f call: BJee E byte2_ Cancel |
aver n return: 02— byte3_
bed v 03 byed_ | Input parameters
bin2eng prototy) 04— val
bit_wd [05 ]

notes:
can hyr wr

(1)

N_/

M ame _I Type "~ Boolean Inzert |

Made [ 98Ty |

Delete

(+ Cal " Real —I

" Figturm ™ Timer Arrange

x
oK, |
bwtel_

bytez_ Cancel
byted_ =
byted_

Return parameter

Type
Marne; |va|_ | +F "~ Boolean Inzert |
|
Delete
" Call "~ Real

" Message
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3. Add a comment for this c-function:

~* ISaGRAF - Libraries =10l x|

File Edit Tool: Ophion: Help

Hew B0 Be® & |

e -
Copy ! cription: -

Delete
Verify (compils) Etiun date: -
or: -
Cither library L
x
Set password
Erint - I arme: by _lang ] 4 \
..,.,..Eat, Comment: |u:|:umfert 4 bytes to one long | LCancel
by long S8 0TIE
Can I'I'If LT l

4. Add technical note:

+* ISaGRAF - Libraries =10l |

File: Edit Tools Opfions Help

|Cfunu:tiu:uns J Dm|%@“ﬁ |
Al - e T [
ary_n_r —Adescription: -
ary_n_w
ary_str W . ISaGRAF - Technical note =0l x
ary_w_r ¢ File Edit Options Help
ary_w_w
aver_f cﬁ|kélﬁ|
aver_n r
bed v Add your description here ...
binZeng [
bit wed
r
can hiy s
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5. Copy the prototype of the header file of the c function to a text editor and name it as “by_long.h”.

% ISaGRAF - Libraries ;Iglill

o Edit Iools Qptions Help Click "Edit source code"

[ fenctons JoEaRes &

bed_v 4 Iname: I:"

binZeng —1d

bit_wd Fie Edit Options Help S:elect :all code on t-:.-.p and"use mouse
right click to select "Copy".

can_by w aﬁ|%¢d|ﬁ|

canop_st

canstr_w c

cfsample {

com_MRTU

com_set ~lIp

pedef long T _BOO;
typedef long T ANA;

Pz
user procedure
name: hy_long

e =2 ERTERIER B

x4 =
BE Mndcade 325

Llse atext editor to create a new file

- E by _longh -
#- EEE WEE MEEh0) WEY S "by_long.h™ . then use mouse right
typedef char =T_HSG; click to select "pa_ste"to paste the
vt - header code of this c-function.
" |typedef struct { 4
F* CALL =/ T_ANA _bytel_; /
/* CALL =/ T_ANA _byte2 ; “
/% CALL =/ T_ANA _byte3_; i;%ﬁ
/% CALL =/ T_ANA _bytey ;
/% RETURN =/ T_ANA _ual_; BT
¥ str_arg; AR e
fidefine BYTE1_ {arg->_bytel_ W
ﬂdEFI!.I‘IE BYTEZ_ {arg->_byte2  thoom o possEIERRE)
ﬂdEFI!.I'IE BYTE3_ {arg->_byted_ 85T Unicode 34555 ()
setine YTEw SERCTI T
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6. Copy the prototype of ¢ source code of the c function to a text editor and name it as “by_long.c”.

». I8aGRAF - C sonrce file
File Edit Option: Help

@ <Bd G|
*

user procedure interface
name: by_long

*

typedeflong T_BOO;
typedef long T_ANA;

user procedure
name:= bhy_long

e Select all code and use mouse
right click to select "Copy”.

finclude <tasyBdef .h>

finc lude <grus@206_h> e

Paste Col+¥
Delete Dl

oid USP_by_long {(str

P by_longe - SR Then use mouse right click to paste it

" @BED REE BFH0 R AW |to atext editor and name it as "by_long.c"
i* 3
user procedure \
¥ name: by_long
T EEW
#include <{tasy@def.h> 2 ) BRI
#iinclude <grus@286.h> S
:
vold USP_by long {str_arg =arg} R
¢ :
¥ FiFEW
UFP uspdef_by_long {(char *name} fE e E RSB R (B
1 RET Undeode 3585
sys_strcpy (name, "BY_LONG"); fifi. A, ndcode 35850
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3.2. Define C-function block Lib

The procedure to create a c-function block is similar as the previous section. Please refer to it to
define the c-function block Lib and create two text files “long_by.h” and “long_by.c”.

1. In this example, there are four “return” parameters in this “long_by” c-function blocks..

2 ISaGRAF - Libraties

File Edit Toolz Option: Help
|C function blocks

=101 %]

averag N =|aver -
can_r - Create new element
cbsample Get age REAL walue by a specified interval
cjc time
cjc_sts
e N Crvoc 2w cioment. x4
com_stis Tar
crc_dfl later]
daylight - Tar Comment; |I:|:|mfert lang to 4 bytes | Cancel |
7% ISaGRAF - Libraries =10 x|
File Edit Tool: Option: Help
|Cfunu:tiu:unhl-:u:ks J ] 1 | % | e |
i8717d16 _ <[name: - 4 1\ =
m description: - Ecit interfau:e;‘parameterﬂ
long wd
P 1 Bl Patameters - Tong_ by* x|
mbus_ar Input parameter
0K l
mbus bt | | oty R
mbus b w R |1 bytel_ Cancel |
mbus_brl [02 |17 bute2
mbus n r [03 =+ byte3_| Return parameters
L = — 04 byted_ L
5]
&)
~ Type
Mame; |va|_ ok " Boolean Inzert |
Mads * Anslog Delete |
+ Cal " Real =
" Retumn ™ Timer &rrange |
i~ Meszage
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2. Copy the prototype of header files and c-source code to “long_by.h” and “long_by.c”.

The procedure is similar as the previous section (step 5, 6).

-0/ x]
BER REE #7300 WwE HEH

FE .

=/

function block interface
name: long_by

typedef long T_BOO;
typedef long T_AHA;
typedef float T_REAL;
typedef Innn T THR:

(TG T [ long by.c - R385 =10l %]
typedef :

F= CAl
+ str_ara

#tdefine |

BEE REED B0 R RED

Fx
function block
name: long_hy
=/

#include <{tasyfdef.h>

] #include <{grfb@162._h>
typedef
struct {
¢+ str_data;

uint16 FBINIT_long_by {uint16 hinstance})
1

return {sizeof {str_data});

¥

void FBACT_long_by (uint1é hinstance, str_data =data, str
1
b

-
4| | »

| | EATF BT 4
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EVC++ project path as the following picture.
project file, for XP-8xx7-CE6 is “User_c_xpce6.vcw”) to open this project.

B faql67_demo

| BRE ?Eiﬂ@ WR HAOREW IEO HEAD

4. Edit the logic of c-function and c-function block

Please make sure your PC has installed the M.S. EVC++ 4.0 before operating this step.

1. First copy the header files and c-source file of the new c-function and c-function block to the
Then mouse double-click the VCW (EVC++ 4.0

=10l x|

'lr

| o | | [ (3 X 9|
| #BHED) | DAChon DFAQMaglE7_demo ~| B BE
Tk x | [&58 T |
) faql15_demo af | [ ser cpin 18 KE
£ faq116_dems by_long vie 2KB
2 faq!19_demo | | [ one b fia 2KB
) tag120_demo [y User_c_xpeebd_atom
) fagl24_Program =) User_c_vp
) faql25_demo [ User_c_wp5
() fagl26_demo [ User_c_wp8 — :
) fag128_demo JEEE R Ithis directory is for XP-8xx7-CE6
[ farrl 32 demin i

- B User_c_xpceh

| BEE RFBEE WR0 ZNEEW IO HEE

;IIEIEI

f .-l;r

s i w3 X 9 |-
| #BHED) | DAChun_DWFAQMag167_demotliser_c_peeh | B =E
Hak x| | &% I Foen I | AI
) fag155_demo :I Teex_c_xpeefwveh GSEE ¥
=) fag160_dems glUsrer_c_xpceE.vcl Copy header and ¢ file of
) fag161_demo the new c¢-function and ¢-
) fag162_demo function block to this path.
= 1 fagl67_demo L Then double click the VCW
=) User_c_vp to open the EVC++ 4.0
I Uses_c_wp5 project.
I User_c_wpd
I User_c_xpeef lEEB C
[03) Tser_e_wpeef_ator lEE C
) 1EFRE B4 ‘ 1KE P
=) Free Ware C_functcun_hb:uck.c l1EEB C
) i7188EXG lirense [ C_fonetion.c 1KE C
() -8088 PWM card « | | [E C_function_Block h 1KE C.
o | ;IJ « | ﬁ
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2. Then make sure your EVC++ 4.0 project settings are correct for your PAC. (Note: the settings are

different between different controllers.)

For XP-8xx7-CE6 and XP-8xx7-Atom-CE6: It is
“STANDARDSDK” and “Win32 (WCE x86) Release” and “STANDARDSDK_4xx Emulator”

+
+

B Microzoft eMbedded Yisual C++
jl[ﬁtll class mt:mhﬂrs]jl[hlu members - Create CfC++ Mﬂmhuj ¥ ‘

str_data

File Edit View Insit Project Build Tool: Window Help

cr 1B |alsud s o o |B/EE | ®unos20s
~||STANDARDSDK_410 Emulator

User_c_xpc T||STANDARDSDK_~||Win32 [WCE x86) Release
S
5 Workspace '"User_c_xpceb': 1

EI User_c_xpceb files
=143 Source Files

For WP-8xx7 and WP-5147 and VP-25W7 and VP-4137: It is
“STANDARDSDK” and “Win32 (WCE ARMVA4I) Release” and “STANDARDSDK_4xx Emulator”.

B Microsoft eMbedded Fisual C++
jl [all class mﬂmhﬂrs]jl[hlu members - Create CJC++ Memhuj o ‘

str_data

File: Edit Wiew [nsert Project Buwild Tool: Window Help
CEX1E |8 SH@ | e=elo- o REE | Sosens

r|[STANDARDSDK_~||Win32 [WCE ARMV4I) Release ~|[STANDARDSDK_410 Emulator

:=|5!

User_c_wp8)
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Then add c-function and c-function block files to this project.

B Microsoft eMbedded ¥isnal C++

str_data jl [All class memhers]jl[hlu members - Create C/C++ Memb »

File Edit View Insrt |Project Build Tool: Window Help

25 Set Active Project 3 |l | Ky (o Hﬁlﬁ = | Eﬁl.]un.
= \ 1 Hew ...
USET_E_XP':j ST. @4 Eew Falder. . PARDSL

Dependencies. ..

Wurkspact: 'Us Export Makefile. ..
=8 User_c_xpe
=4 Source Fi

Beftings. . Alt+F7 Vi

2
[@ Components and Controls...

Inzext Project into Workspace. ..
T

Insert Files into Froject
PR E I I@Umr_c_xpceﬁ j = |‘=‘j€ EH-

User_Ch C_function_Blockh [ E56Rel
= User_Cee C_function_block.c

= StAfeh
] 240 e i

Jd

. long_barc
TEsEE I |"by_longe" "long_bwh" "long_bye" "by_longt
T sEARALTY: |C++ Files { c;epp;eeoe. tli; h;tlh; an; o) j B 4>
Insert IUser_[:_xp[:eE j
o

ICP DAS Co., Ltd. Technical document




Classification

ISaGRAF English FAQ-167

Author

Chun Tsai Version

1.3 Date Feb. 2014

Page

25/31

Then you will see the following picture.

Bl Microsoft eMbedded ¥isual C++

str_data

jl [All class memht:rs]jl[hlu members - C

File Edit ¥View [nsert Froject Buwild Tool: Window Help

[a|sad | ee| = ey

User_c_xpc v |[STANDARDSDK_~|{win32 (WCE x86) Release

2l

Wurkspace '"User_c xpceb': 1
EI--- User_c_xpceb files
=<3 Source Files

|_ by long

.C

------ [#] C_function.c

------ C_function_hlock.c
-|#] long_by.c
StdAfx.cpp
------ User C.

C

=<3 Header Files
by_long.h |

------ [ Resource

-/Z] C_function.h
“-|Z] C function Block.h

- User C.h

Files
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4.1. Edit the “User_C.c”

Please fill out your “libinfo” and “libVer” and “libProvider” information in the “User_C.c”. These
three information will show on the ISaGRAF driver dialog 's “About” menu.

.l]ser_c_xpceﬁ - Microsoft eMbedded ¥iswal C++ - [User_C.c]

|| Globals) =] (a1 global membersz]| & DiMain | v‘
__ File Edit View [nseit Froject Build Tool: Window Help
g 1B 0 8 s b 2alo- o |B/ES | Hunos203

User_c_xpc ~|[STANDARDSDK_~||Win32 [WCE x86) Release ~||STANDARDSDK_410 Emulator

i S| #include "C_function.h™
#include “C_function_block.h*

Workspace "User_c_xpceb
=8 User_c_xpceb files

=<3 Source Files // Please £ill out your own informations.
£l by _long.c Ly —
C_function.c unsigned char # libinfo = "Add your DLL information f
-|#] C_function_block. unsigned char #* libUer = "Add DLL version here.™ ;

~[#] long_by.c unsigned char #* libProvider = "Add DLL provider here.
-[# StdAfx.cpp A
B3 HﬂﬂdE’F"ES\ RONI APTFNTRY D11Hain{ HANDIF hHadule_

XP-Bxx7-CEG ISaGRAF Driver

oo

WINPAC ISasRAF Driver Provider : Add DLL provider here.
2| Copyright 2008 by ICP DAS. All rights are reserved.
isaxPren LibMer : Add DLL wersion
r Procuck

This product is licensed!!

Driver Revision
isaxPoed,exe for BP-Gxx7-CEG Wer, 1.41xx¢, Jun. 04,2013

LibInfa : Add wour DLL information here For wour ISaGRAF C-Function and C-Funckion
Blocks .
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If you have some operations to process when a new ISaGRAF project starts or stops. Please edit the
“Project_Begin” and “Project_End” functions in the “User_C.c” file.

If you have some operations need to process before each ISaGRAF cycle or after each cycle, then edit
the “Cycle_Begin” and “Cycle_End” functions.

. User_c_xpced - Microsoft eMbedded Yismal C++ - [Uzer_C c]

(Globals] ~|| tan global members ~|| DilMain ~|®
File Edit View Insmit Froject Build Tool: Window Help
|le@z1Ee e ca@ tae o o BER | Huos
User_c_xpc v||STANDARDSDK_~|[Win32 (WCE x86) Release ~||STANDARDSDK _
; al x]
— ; // This is an example of an exported funci
5 Workspace 'User_c_xpcef . \ . .
; - = DLL_API dP t B d
EI--- User_c_xpceb files ¢ vold Project_Begin{void)
=<3 Source Files F/Put you code in the below
""" by_long.c //This function will be called pne tir
- [#] C_function.c b
C_function_block.
--[#] long_by.c DLL_API void Project_End{void)
-[£] StdAbx.cpp { _
@ //Put you code in the below
5125 Header Fi|;.:5\ , F#This Function will be called pne tir
------ by _long.h
"""" C_function.h DLL_API void Cycle_Begin{void)
------ C_function_Block. {
...... long_by.h f/Put you code in the below
...... StdAfch ffThis function will be called pvery 1
------ User_C.h H
""" 1 Resource Files DLL_API void Cycle_End(void)
{
ffPut you code in the below
F/This functijop will be called levery 1
LY
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4.2. Edit the C-function file (This example is “by_long.c”)

The definition of input and return parameter is in the header file (this example is “by_long.h”)

Then remember to add this c-function's pointer in the “C_function.c”.

File Edit Wiew Insert Project Bumild Tool: Window Help

[alzmd =2 o DER| 9

User_c_xpc ~||STANDARDSDK_~|[win32 [WCE x86) Release ~||STAND:
TN
Wurkspacﬂ 'User_c_xpcef user procedure Add "User_c.h”
: = : by 1 Add "by_long.h"
EI--- User_c_xpceb files *Iname y_tong y_long

E-£3 Source Files
1 )[E[by_long.c
N

#include “User_C.h"

/

Add your logic for
this c-function.

File Edit Wiew Insrt Project Build Tools

Window Help

------ C_function.c #include "by_long.h"
C_function_block.
...... long_by.c void USP_by_long (str_arg =arg)
StdAfx.cpp $
______ User C.c long ret = B;
=<3 Header Files ret |= (BYTE4_ & OXFF) << 24;
------ by long.h ret |= (BYTE3_ & OxFF) << 16;
------ C_function.h ret |= (BYTE2_ & BxFF) << 8;
------ C_function_Block. ret |= (BYTE1_ & BxFF) << 8;
...... Iung_h?.h
...... StdAf<h UAL_ = ret;
------ User_C.h H
""" (3 Resource Files UFP |uspdef_by_long|{char =name)
{
sys_strcpy {(name, "BY_LOHG'};
return ([{UFPYUSP_by long);
3

e 120 |acad | 2d|o - DEY§
|Juser_c_xpe ~||STANDARDSDK_~|Win32 [WCE xB6) Release  ~||STAND:

1 al x|
Wurkspace 'User_c_xpceb
=-E8 User_c_xpceb files

#include “stdafx.h"
#iinclude “User_C.h"
#include “C_function.h™

Ela Source Files

UFP uspdef_by_long {char =name};

¥] by _long.c

~-|#] C_function_block. {

UFP_LIST UFPBUF[] =

long by.c

uspdef_by_long,

StdAb<.cpp

....... Usgr_c.[.‘. };

HOCL,
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4.3. Edit the C-function block file (This example is “long_by.c”)

The definition of input and return parameters is in the header file (this example is “long_by.h"”).

include “long_by.h" [% | Add "User_C.h"

Einclude “User_C.h"
Add "leng_by.h"

typedef struct
{

€ Each c-function block instance in the
ISaGRAF has its own memory here.

unsigned char AD[4];
¥ Str_data;

uint1é FEINIT_long_by {uint1é6 hinstance)

{
return (sizeof {str_data));

H
void FBACT long_by (uint1é hinstance, str_data =data, str_arg =arqg)
{

data->Ad[ @] = (unﬁigned charY{UAL_ & BxFF);

data->A0[1] = (unﬁigned charY{UAL_>>8 & BxFF);

data->a0[2] = {UHSignEd char){UAL_>>16 & OxFF);

data->a0[3] = {unsigned char){UAL_>>24 & OxFF);
S

#define BOO_UALUE  ((T_BOD x)value) , , ,
f#define ANA_UALUE  ((T_ANA *)value) add logic for this c-function
f#define REAL _UALUE ((T_REAL *)jvalue) | Plock here.

#define THR_UALUE  ((T_THR *)value)
#define MSG_UALUE  ((T_MSG *)value)

void FBREAD_long_by {uint1é hinstance, str_data =data,
uint1é parno, wvoid =*=value)

{
switch{parno) Add code to get
g return parameters of
case FBLPNO_BYTE1_: the c-function block.
case FBLPHO_BYTE2 :
case FBLPNO BYTE3 : j<./
case FBLPHO_BYTEY4 :
*ANA_UALUE = (T_ANA)data->A0[parno];
break;
b
b

ABP fbldef_long_by {char =name, IBP *initpruc, RBP =readproc)
{

sys_strcpy (name, "LONG_BY');

*initproc = (IBP)FBIMIT_long_by;

#readproc = (RBPF)FBREAD_long_by;

return ((ABP)FBACT_long_by};
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1. Remember to add this c-function block's pointer in the “C_function_block.c”.

pc 7 ||STANDARDSDK_ ~||Win32 [WCE x86) Release

~|[STANDARDSDK_410 Emulator  ~|| &

; al ]
space '"User_c_xpceb
er_c_xpceb files
Source Files

%] by _long.c

[#] C_function.c
[#C_function_block.
%] long_by.c \
%] StdAfx.cpp

%] User_C.c

2. Build the DLL:
. User_c_xpced - Microsoft eMbedded Yisoal C++ - [by_long c]

#include “stdafx.h"
#include “User_C.h"
#include “C_function_block.h"

ABP fbldef_long_by {char =name, IBP *initpruc, RBP =readproc);

FBL_LIST FBLBUF[] =

{

fbldef_long_by,

HOTCL,

I [Globals]

jl[ﬁtll global mt:mht:rsleSF'_hy_lung

H® -

e 120

B

User_c_xpc v |[STANDARDS &id Rebuid AL

...... User_C.c

G Workspace 'User_c_xpc
=-E8 User_c_xpceb files

=<3 Source Files
------

------ C_function.c
------ C_function_blos
...... long_by.c
StdAf<.cpp

File Edit View [nsert Emjectlﬁuﬂd Tool: Window Help
& Compile by_longe  Ctl+F7

Build Tser ¢_xpeebdll  F7

Batch Budld...
Clean

- MBS | G [dun.0s,2013
~||STANDARDSDK_410 Em

Fase

Start Debug
Update Bemote Output File (=)

¥ Execule

Ctl+FS

hu
-hll

Set Active Configuration. ..
Configurations...
aet & ctive Flatfoom...

[(str_arg =arg)

3. If the building succeeds, copy the DLL file to the PAC. Then reset the PAC . Then your IsaGRAF
project can run your c-function and c-function blocks.

DLL file name for each PAC:

XP-8xx7-CE6 \System_disk\ISaGRAF\User_c_xpce6.dll
WP-8xx7 \System_disk\ISaGRAF\User_c_wp8.dll
WP-5147 \Micro_SD\ISaGRAF\User_c_wp5.dll

VP-25W7 / VP-4137

\System_disk\ISaGRAF\User_c_vp.dll

XP-8xx7-Atom-CE6

\System_disk\ISaGRAF\User_c_xpce6_atom.dll
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5. Multi-thread considerations

The 1SaGRAF driver for ICP DAS WinCE controllers is a multi-thread process which is built by M.S.
EVC++ 4.0 . The major thread lists (not all threads) are at the following table.

The thread priority is set by using the “CeSetThreadPriority” function. Larger priority-value means
lower priority. Smaller priority-value means higher priority.

The thread slice value is set by using the “CeSetThreadQuantum” function. The “_tmain” thread
handles the cycle logic of the ISSGRAF project. The “sleep” value for the “_tmain” thread is variable
(depends on the ISaGRAF cycle scan time of the running project)

Please DO NOT create a thread with a priority value smaller than (or equal to) 113 (means it is a high
priority) in the DLL. Or it may crash the project. (Better to set a value larger than 118)
The new created c-function and c-function block are executed in the “_tmain” thread.

Thread Name Thread Priority Thread Priority Slice Sleep
WP-8xx7, WP-5147, VP-25W7, XP-8xx7-CE6 (ms) (ms)
XP-8xx7-CE6 (Driver 1.44A or later version)
(Driver 1.44 or earier version)
_tmain() 113 213 X X
Go_Thread_pwm() 109 209 1 1
init_SMS( ) 116 216 1 50
Go_COM2_write() 116 216 1 5
Go_COM2_write( ) 116 216 1 5
WriteToXML Above normal Above normal 1 7
WriteToXML 116 216 1 7
CheckSMemory( ) 116 216 1 8
InitEbus 118 218 1 6
Go_COMM 115 215 1 >7
Go_Other_Threadl 124 224 2 7
LP_thread() 116 216 1 5
T_Go_RDN2() 118 218 1 25
Thread_Go_RDN() 118 218 1 60
Go_Thread_ISKE8 117 217 1 X
go_COM1_87K_init 116 216 1 4
Go_Thread_mbus_tcp 117 217 1 5
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