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B Problem Description:
This document explains how to write CH# program to develop ADAM-3600 with eCLR.

Besides KW MULTIPROG Express defined function block, users could implement their

complicated algorithm by using C# programming languages.

B Answer:

CLR is the short name of Common Language Runtime, which is the runtime of

Microsoft .net Framework.
iRTU device needs runtime for KW ProConOS Embedded CLR, which is called as eCLR.

IEC 61131-3 Microsoft® Visual Studio® 2015
PC Worx Engineer + Extension

LD
SFC C#

CIL
Common Intermediate Language IEC/ISO 23271

Application Image binary CPU code

eCLR
Real time Download Garbage
execution changes collection

https://www.plcnext-community.net/index.php?option=com content&view=article&id=272&c

atid=74&Itemid=351&lang=en

Besides IEC 61131-3 languages (ST, LD, FBD, SFC), C# programming language is also
compatible with eCLR.

With eCLR plug-in (ADAM-3600-C2G_ARM_LE_GCC3 eCLR_3.0.20731.exe) we provided on
Advantech official website, after user download KW MULTIPROG project to ADAM-3600
device, the program languages would be transformed into the languages eCLR could
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understand.
The eCLR plug-in follows .net Framework 2.0 specification. (eCLR itself is not .net
Framework.) The embedded CLR means it can be compatible with ARM operation system.
Therefore, eCLR could be executed on both ARM and x86 operation system.

If user wants to develop with C# program, the traditional method is to install Visual Studio
Plug-in, and before downloading to the device, the Visual Studio Plug-in would transfer the
program into the language which eCLR Library understands.

Phoenix Contact Software:

e PC Worx Engineer (at least Version 7.2) You need the engineering software platform for
automation controllers to use libraries created with C# for PLCnext Technology devices.
Download here (switch to the "Downloads" tab) and configure a

license: https://phoenixcontact.net/product/1046008

e Visual Studio ® Dev_Tools Installer Download from the download area of the product
information to the AXC F 2152 controller https://phoenixcontact.net/product/2404267
Choose your country - the product page will show in the international catalog. Choose the

"Downloads" tab, then choose the category "configuration software".

However, this method is licensed by Phoenix and may not be maintained.

Therefore, we demonstrate another method to use C# to make a function block for

ADAM-3600.
1. InStaHADAM-3600-C2G_ARI\/I_LE_GCCS_eCLR_S.O.20731.exe.
http://support.advantech.com/Support/DownloadSRDetail New.aspx?SR_1D=1-X915XS&Doc_Source=Download

2. In Visual Studio (the version which is compatible with .net Framework 2.0 is workable),
choose Visual C# =» eCLR =» eCLR Firmware Library

.
New Projec . - CE_x
e T NET Framework3.5  «|[3

Visual C# My Templates
Windows 2 CLR Firmware Library 1Search Online Templates.
Web
Smart Device
Office
i Database
eCLR
Reporting
Test
WCF
Warkflow
Other Languages
Other Project Types
Test Projects
l
A project for creating an €CLR firmware library.
Name: EchirmwareLibraryl l
ezsiem Djohn.sun\APAX)\20180808_TCP_example .
| soiution == =] BiCreate directory for solution
SolutionName:  EclfirmwareLibraryl
Ll
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3. In the created project, there are 2 default libraries in References. Remove the default 2
libraries.

Solution Explorer = 1 % fReac
G
[o4 Solution 'MyAdd' (1 project)
~  [F MyAdd
[=d Properties
v |7 References

A eclr-
i pec X Remave Del

=] Readlv Properties

4. Right click on “References” to “Add Reference.”

Solution Explorer - Solution ‘EchFirm._ « 0 X

|83
[5 Solution 'EclrFirmwareLibraryl' (1 project)
= 5 EcIrFirmwareLibraryl

..... =l Properties

G-

@] Ad Add Reference...

‘- [2 Re Add Web Reference...

5. In the pop-out diagram, choose “Browse” page.
i " Add Reference &u

| NET |cOM | Projects| Browse |Recent|

BB || EchFimwaeLiboayl - @ m-
=t i ERAS

| bin 2018/10/1 £ 09:12

|, obj 2018/10/1 £ 09:12

|| Properties 2018/10/1 E5 09:12
< T 3
HEAEN): -
TEFEHER(T): [Component Files (* d11;7* tlh;* alb;* ocx* exe ;¥ mantfest) v]

ok | [ caneal |
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6. Keyin “%ECLRTOOLS%” in file name blank, and then press Enter.

oo DR L e

| NET | cOM | Projects| Browse | Recent|

HREED: | Tok ~ 07 > E
=3 BuAE

1, eCLR 2018/1/25 £5 09:05
| Visual Studio 2018/1/25 5 09:05

< | 1]

BELEIN: ECLETOOLE%

TEFELRRU(T): [Cnmpomnt Files (*dll* tlb;* olb:* ocx;%exe 7 mnandtest)

7. Indirectory eCLR =» FWLibBuilder, choose eclrlib.dll and pcoslib.dll documents.

e T e

| NET |cOM | Projects| Browse | Recent|

UFITED: | FWLibBuider - @ F > mEr

=8 =k

| 2] eclrlib.DLL 2011/1/24 T4 0829
[m7 LibBuilder.exe 2011/1/24 F508:28
[m MPFwLibBuilder.exe 2011/1/20 5 01:40
2] mscorlib.dll 2011/1/24 5 08:29
|| mscorlibInternalReference DLL 201171724 5 08:28

! | peoslib.dil 2011/1/20 T4 01:27

< m

WEAHEM) peosib 0" "ecldib DLL"

TEFAEANT): [Compomm Files (*AI0:* tlb:* olb* ocx:* exe ¥ manifesf)

8. Click “OK” to add these 2 DLL files into References. The success result shows as below.
[oa Solution 'MyAdd' (1 project)
v | H] MyAdd
[=d Properties
v |7 References
<3 ecrlib
+J proslib
=] ReadMe.txt
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9. Double click “Properties”, choose “Build Events”.

EcIrFirmwareLibraryl” | ReadMe ] Start Page]

Applcation
WA

Build

Pre-build event command line:
Debug

Resources.

Savices [ EditPre-buila .
Post-build event command line:

IF XIST "%ECLRTOOLS%\eCLR\PWLibBuildeAMPFWLibBuilder exe” "5t =
Referencepaths | DXIST ECLRTOOLSN\eCLR\LbBuder xe” copy “RECLRTOOLS S\

Settings

Signing — =
Edit Post-build
Run the post-build event
| On successhal buid M

10. Click “Edit Post-build...” to modify.

v X | SONtON Expiorer = SOMON B ¥ X

cleFimwarelibraryl (1 project)
EclrfirmwareLibraryl

- & References
D echlib

3 peoslib

2 ReadMena

Application
N/A Platform: [N/A
Build
Build Events Pre-build event command line:
Debug
Resources il b

Seni Edit Pre-build
ervices r

IF EXIST *$(TargetDin\ (TargetName)-cli.cpp" copy " (TargetDin\$ (TargetName) -cli.cpp" "S(ProjectDir)”

Edit Post-build - |
Run the post-build event:

[on successtul build r

x i N
. IF EXIST "%ECLRTOOLS%\eCLR\LibBuilder exe” copy "%ECLRTOOLS %\ ~ = = = =
- sathe | [FEXIST "S6ECLRTOOLSS\CCLR\bBuil dr.cxe” “RECLRTOOLSYACCLR, TF EXIST "S6ECLRTOOLS%6\eCLR\PVYLibBuilderMPPV/LibBuilder exe” "%6E CLRTOOLS%\eCLR\FWLibBuilder\MPRUYLibBuilder.exe” "S(TargetPath) B
eference Patl || FEXST "%ECLRTOOLS %\ eCLR\LibBuilder.exe” copy "%ECLRTOOLE\eCLR\PWLibBuilder\mscorlib.dIl” "S TargetDin”
2 a = b TF EXIST "S6ECLRTOOLS9\eCLR\LibBuilder exe" "% CLRTOOLS36\eCLR\PWLibBuilder\LibBuilder” "$ TargetDin\§ (TargetFileName)”
igning

11. In path of LibBuilder.exe, add “FWLibBuilder” as below image illustrates.

Post-build Event Command Line 7 X

IF EXIST "%ECLRTOOLS%\eCLR\FWLIbBuilder\MPFWLibBuilder.exe” "3%ECLRTOOLS%\eCLR\FWLibBuilder\MPFWLibBuilder.exe" "$(TargetPath)”
IF EXIST "%ECLRTOOLS%%\eCLR\LibBuilder.exe” copy "%ECLRTOOLS%\eCLR\FWLibBuilder\mscarlib.dll" "$(TargetDin)”

IF EXIST "%ECLRTOOLS%\eCLR\LibBuilder.exe" "%ECLRTOOLS%\eCLR\FWLibBuilder\LibBuilder" "$(TargetDir\$(TargetFileName)®

IF EXIST "$(TargetDir)\}(TargetName)-cli.cpp” copy "$(TargetDir)\$(TargetName)-cli.cpp” "$(ProjectDir)”

Macros ==
OK Cancel
Post-build Event Command Line ? X

IF EXIST "%ECLRTOOLS%\eCLR\FWLIbBuilder\MPFWLibBuilder.exe” "3%ECLRTOOLS%\eCLR\FWLiIbBuilder\MPFWLibBuilder.exe" "$(TargetPath)”
IF EXIST "%ECLRTOOLS%\e CLRYFWLIbBUilder| LibBuilder.exe” copy "%ECLRTOOLS%\eCLR\FWLIbBuilder\mscorlib.dll" "§(TargetDir)"

IF EXIST "%ECLRTOOLS%%\eCLR\PWLIbBuilder\LibBuilder.exe™ "%ECLRTOOLS%\eCLR\FWLibBuilder\LibBuilder” "$(TargetDir)\$(TargetFileName)"
IF EXIST "$(TargetDir)\}(TargetName)-cli.cpp” copy "$(TargetDir)\$(TargetName)-cli.cpp” "$(ProjectDir)"

Macros ==

oK Cancel
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12. After preparing the environment, choose “Project” =» “Add Class...”

# EclrFirmwareLibraryl - Microsoft Visual Studio (Administrato_r_

File Edit WView |Project | Build Debug Data Tools Test Window Help

Eﬂ -3l @ Add Windows Form... ebug - Any CPU - | # adsd
>§ Rel @ Add User Contral...
E 3] | Add Component...
g Application "g Add Class... Shift+Alt+C o
Build | Add Mew Item... Ctrl+Shift+A - N |N"{A -
ui
[z] | Add Existing Item... Shift+Alt+A
| Build Events | MewFolder L
Debug ép Show All Files
resol Unload Project b
Add Refi
= srerences Edit Pre-build
Avices Add Web Reference...
Satti Set as Startlp Project
e [P bEuilder\MPRWLibBuilder exe” 561 ~
Refooniyy *4 Refresh Project Toolbox Items bBuilderLibBuilder.exe” copy "9E!
EclrFirmwareLilbraryl Properties... T e
Signing
Edit Post-build ..
Run the post-build event:
lOn successful build v]

13. In “Visual C# Items”, choose eCLR =» eCLR Firmware Function Block. Name your
function block.

,

Categories: Templates:

Visual C# ltems My Templates

Code L:4 eCLR Firmware Function L;4 =CLR Firmware Function Block
Data

General

Web

Windows Forms
VWPF

eCLR

Reporting
Workflow

|i] Search Online Templates...

A class for creating a firmware function block for the eCLR.

MName: Add_3.es

[ add || concel

14. Modify Add_3.cs file.
Add 3 input variables and 1 output variable, and complete the summation in
__Process function.
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using System;
. using System.Iec61131Lib;

. using Eclr;

- A
[FUNCTION_BLOCK]

1

2

3

4

5. namespace MyAdd
6

7

8 public class Add_3
9

{

10. [VAR_INPUT("REAL")] public Single IN1 = O;
11. [VAR_INPUT("REAL")] public Single IN2 = 0;
12. [VAR_INPUT("REAL")] public Single IN3 = 0;
13.
14. [VAR_OUTPUT("REAL")] public Single ouT = 0;
15.
16. public Add_3()
17. {
18. }
19.
20. public void _ Init()
21. {
22. }
23.
24. public void _ Process()
25. {
26. OUT = IN1 + IN2 + IN3;
27. }
28. }

}

15. If user chooses “Debug” to compile, there are 5 files under bin\Debug directory. In the
following setup KW MULTIPROG steps, user may use the files. (FWL means Firmware
Library.)

] MyAdd.DLL
|| Myadd.FwL
&| MyAdd.PDB
| Myadd.POU

D tmp.sto
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16. Open MULTIPROG Express. Create Taglink Resource project if user wants to import
TagLink project.
17. In configure page, right click “Libraries”. Choose “Insert” = “Firmware Library”.

¢ MULTIPROG -

i} Fle Edit View Project Build Online Extras 2

£ M Ll E

Open Proj... gﬁ Zoom In  Zoom Out iject-Tree EditWizard | Mes

& User Library...

LY Firmware Library. ..

% Properties...

18. Locate the directory to the previous C# compiled output directory.
(For example, D:\MyAdd\bin\Debug\EclrFirmwareLibraryl )
Choose the file EclrFirmwareLibraryl.FWL.

BB || EchFimwareLibraryl ~ @ m

=E b

= B
=5 || EcIrFirmwareLibraryLFV/L 2018/10/1 F509:27 |
ERUE

1L}

TEFEA N EcliFivmwareLibracr]l FWL

BREAT): | Fionwas Librery (%twl)

19. After adding the firmware library, in the Edit Wizard (right side), user could select
EclrFirmwareLibraryl Group. Drag the function block Add_3 to the coding page.

—1|| | & Edit Wizard FI x|
“ 1| Group:
’:I [<EcIrFirmwareLibrar_l,l‘l> v]
+ add 31 I‘iame Description
W Add 3

IN1 OUT
N2
M3
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20. Connect the tags. Compile, download, run the project. User could see the function block
works.

Add_3_1
Add_3

[ Tagl— N1 OUTF—C TagSum
[ Tagl— INZ
[ Tagi— IN3

—

W Tags
System Tag 10 Tag Calculation Tag

User Tag
Tag Name Tag3 Tag Value 3
Tag Value Quality Timestamp
Tag1 1.00 Good 2018-10-08T08:30:43 (UTC)
Tag2 2.00 Good 2018-10-08T08:30:46 (UTC)
Tag3 3.00 Good 2018-10-08T08:30:49 (UTC)
TagSum 6.00 Good 2018-10-08T08:30:49 (UTC)

Showing 1 to 4 of 4 rows < | = - > | e
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