Simple Example To Test AKD BASIC Modbus TCP Communications ( Part 1: using Modbus Poll ) Rev. A
9/25/2019

This application note will demonstrate how to prove you can read and write to the AKD BASIC variables
over Modbus TCP. We will do this first with a software based Modbus TCP Master called Modbus Poll
and then show a basic example using Kollmorgen Visualization Builder software in Part 2 of this series.
The support group at Kollmorgen have the licensed version but you can download the demo version

( with a limited run-time ) at https://www.modbustools.com/modbus poll.html

There are several ranges of Modbus TCP Parameters ( and addresses ) in the AKD-B, -P, and -T drives
( note the AKD-P-NBPN, Profinet drive does not support Modbus TCP ).

The Modbus Manual is embedded in Workbench Help. See each individual parameter descriptions to
determine if the parameter is supported by the AKD-T ( AKD BASIC ) or not.
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In addition to the standard parameter table and the Modbus 64bit Parameters to 32bit Parameters
there are also registers that can be mapped to variables in the AKD BASIC Program so a HMI or PLC can
read/write values from/to the AKD BASIC program. In this case there is a specific section of Workbench
under AKD BASIC Proramming Manual->AKD BASIC Language->AKD BASIC Modbus. Per below the
available address range is from 5000 to 5999 ( each 16 bit integer registers ).
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Dim £1tl as float
=] Glossary Dim longl &3 long

MBInfo
SMBMap3Z2 (5001, int2)

Note in order for the 5000 range ( AKD BASIC variables Modbus ) registers to be valid and not produce
Modbus errors on attempt to access the AKD BASIC program must run and on execution declare
variables ( and possibly initialize them to default values ) and map them to specific Modbus registers ( in
the 5000 range ).



For the first example we will read the value of a variable in the AKD BASIC program to confirm we have
Modbus communications.

Create a New Program in the AKD BASIC drive once online with Workbench.

Next create a new variable called “varl”.

I Device Params
2 EIParams
s | End Params

b Define (dim) Global Variables ——-
Dim var1 as integer
e Main Program

@ W e~ oA
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You’ll note there is a wand with a star on it in the toolbar this is the Wizards icon. One of the choices is
“Modbus Wizard”.

ot Program
This page is used to edit the BASIC program file and load it into the drive.
(5-BE-dd ol | &3 | | DIl @ | Debug- |View- |BEANF-|| 2 0 @ | £
.Simple_HDdhus_E}!«.Slc.bas X Medbus \Wizard |
1 — Device Params -—————-————————— Camming Wizard
2 EParams

s | End Params

5 - Define (dim) Global Variables -——-
7 S — Main Program —————————

g8 EMain

9
18 | End Main
11
12— Subroutines and Functions ————
13
14— Interrupt Routines —————— —
15




Selecting the Modbus Wizard calls up the following window that allows you to map a Modbus address to
the variable we just created.

Modbus Map ltems

Address -
Address Variable Name Type of Register Variable Mame :
Type of Reqister - 16-bit register
32-bit register
64-bit register
Floating point register
ok 0K Cancel

Click on the + button in the bottom left side of the Modbus Wizard window. It will add a variable starting
at 5000. At this point it is possible to make changes to the setup for this first item in the list so | changed
the variable name to “varl” and the type of register to “32-bit”. This means over Modbus the high word
will be 5000 and the low word is 5001 ( 2 consecutive 16 bit registers ). It is possible to use dynamic
mapping to do word swapping but often the Modbus TCP master can handle it if required. This is
beyond the scope of this Quick Start. Click ok to accept the changes.

Modbus Map ltems

Address RO00
Address Variable Mame Type of Register Variable Name : varl
5000 myVanablel RegisterBit32 - . :
Y _ Type of Reqister - i) 16-bit register

(@) 32-bit register
() B4-bit register
) Floating point register

o = 0K Cancel I




Note between Dim and Main the Modbus mapping is now declared MBINFO:End and inside the
declaration is the mapping of the 32 bit variable, var 1, and the starting address 5000.

e Device Params

2 EParams

s | End Params

g e— Define (dim) Global Variables ——
5 Dimvar1 as integer

7 EMBinfo

g | SMBMap32(3000, vart)

3 | End

I Main Program

11 Ehain

12

13 | End Main

14

R Subroutines and Functions ——————
16

17 e Interrupt Routines ——-—-——-—-—-- --
18




Next so the Modbus TCP Master can read a value ( other than zero ) we will initialize the varl variable to
a value sufficiently large enough to be contained in the high and low words. | also added a main loop
using the While:Wend statement. The program now looks like this:

T e Device Params

2 EParams

;| End Params

R Define (dim) Global Variables -——-
5 Dim var! as integer

7 [|EIMBInfo

g0 | SMBMap32(5000, var1)

s |End
16 s Main Program
11 [|=EIMain
12 | | vari=1234567
13| | While 1=1
14§ | 'main loop
15 || | Wend
15 | End Main
17
18 e Subroutines and Functions —-————-
19
18 e Interrupt Routings —-—-—————-- -
21

The program is now ready for the first test. In the toolbar click on the Compile Icon.

.= Program
This page is used to edit the BASIC program file and load it into the drive.

- B Add oS- |4 B9 e p |

Simple_Modbus_BASIC bas X Compile (F6)

1 e Device Params
2 =EParams

The bottom toolbar should indicate “Compiled successfully”.

[ Erorlist ™ Console g Output B Watch [ Call Stack

Compiled successfully



Next download the compiled program to the drive.

s G ad ienming uire unve,

Download

The status bar at the bottom of the Program screen in Workbench should indicated “Downloaded
successfully” and the name of the program should be at the far right.

Downloaded successfully Ln 17 Ch 1 Simple_Meodbus_BASIC

Finally run the program by pressing the Run icon in the toolbar.

Run (Ctrl+F5)

The status bar should show Running and a scanning bar to the left of the Program name should also
indicate the program is running.

Debug session - Running Ln 17 Ch 1 | Simple_Modbus_BASIC

At this point the only thing the program does is map the varl parameter to Modbus TCP addresses and
initializes it to a value.

In my AKD BASIC drive the following IP Address was set:



Device Topology
2 B todd_test

Add New Device... Add New Group. ..

g TCP/IP

Configures the TCP/IP properties used by different fieldbuses.

Current seitings
IP Address: [192.168.0.10

Subnet Mask: [255.255.00

|
|
Defaut Gateway:  |0.0.0.0 |
|
|

DHCP Server: [0.0.00

MAC Address: [00-23-1B-00-E6-36
Configuration

IP Mode: 1 - Fixed IP address v

IP Address: [192.162.0.10 |

Subnet Mask:  |255.255.00 |

Gateway: |D.D.D.ﬂ |

4 @ follower (Onling)
4 W Settings
« @ Communication

,— Modbus

| also did not want to use additional Modbus scaling in the AKD drive so under Communications-

>Modbus | set the Type of Scaling to “0-Drive Internal”.

Device Topology
4 B todd_test

Add New Device... Add New Group...

n

4 ° follower (Online)
4 Wl Settings
« W Communication

; TCP/IP

[

Modbus

Corfigures the scaling Modbus properties.

Type of scaling: 0 - Drive Intemal ~

0 Use position unit from the device, velocity and acceleration will be derivatives of this unit {unit/s, unit/s"2).



We are not ready to read the value using Modbus Poll. Upon starting Modbus Poll and selecting the
Connection pull-down menu->Connect the Connection Setup window appears. The Connection is
Modbus TCP/IP and you’ll note | typed in the AKD BASIC drive’s IP address under “IP Address or Node
Name”.

¥l Modbus Poll - Mbpoll1 - O X
File Edit Connection Setup Functions Display View Window Help

DEE&|X|T|= &/ |o506151617 22 23|TC 2l | B N?
5 Mbpol (= @ [=]

¥x=0:Err=0:1
MNo connection

Alias  Connection
Modbus TCRAP v |

Connection Setup

Serial Settings
COMZ © Mode

[SIRTU I ASCIH
9600 Baud
. Rezponze Timeout
A Databits
1000 [mig]

Delay Between Pollz
Advanced... | |2|3 | [ms]

Remote Modbus Server

IP &ddress or Mode Name

192.166.0.10 v|
Server Part Connect Timeout (@ IPvd

[ms] O IPvE

W ea |~ | |w | (W e =S

For Help, press F1. [192.168.0.10]: 502

Click ok and the connection should be made otherwise you have a network configuration ( i.e. IP
Addressing ) or an issue with your hardware ( i.e. Ethernet cable, switch, etc. )



Under the Setup pull-down menu select Read/Write Definition

.......... v
Edit Connection  Setup | Functions Display View Window Helf
& X Read/Write Definition... B |TC

Read/Write Once Fo

bpolll s

The following setup is used. Note this will setup Modbus Poll to read holding registers starting at
address 5000 and a quantity of 2 ( registers 5000 and 5001 ). | set the scan ( poll ) rate to 50ms for this
example and then clicked on ok.

Slave D oK
Function: | 03 Read Holding Reaisters [4=] ~ Cancel
Addrezs: Frotocol addrezs. E.q. 40011 -> 10
Cluantity:

Scan Bate: [rnz] Apply

Dizable
] Readwiite Disabled
[ ] Disable on ermar FRead ke Once
Wi

Rowsg

@10 20 (80 100 CFit ko Quantity
[ ] Hide &liaz Columns [ ]PLC Addresses [Baze 1]
[]address in Cel [ ] EnrondDraniel Made

10



The Tx counter should be counting and Err=0 ( no Modbus errors ). There are values in address 5000 and
5001 but they are formatted as 16 bit registers ( recall the AKD BASIC program formatted the variable as
32 bit).

Mbpoll1 == =]
¥x=163 Er=0:ID=1: F=03: 5K = 580ms

Alias 05000

-10617

0
o
2
E
B
E
]
o
i
|

To display a different format in Modbus poll highlight the 2 registers as follows using your mouse.

-

Mbpolll = @] =]
¥=1863: Er=0:ID=1:F=03: SR = 50ms=

Alias 05000

[wn [f [w[ro[—= =

11



From the Display pull-down menu there are many selections but in this case we want Long AB CD.

%Y Modbus Poll - Mbpoll1 —

File Edit Connection Setup Functions View Window Help

DEdE XD [(Eal|t Coos. Alt+Shift+C
Font... Alt+5Shift+F

B

Tx=2492 Err=0: D= 1:F =03 SF ¥ Signed Alt Shift+S
Unsigned Alt+Shift+U

Hex - ASCII Alt+Shift+H
Binary Alt+Shift+B

ol |

Leng AB CD
Leng CD AB
Leng BADC
Leng DC BA

Float AB CD
Float CD AB
Float BA DC
Float DC BA

G2 |~ [on [wn (a0 P | —

=]

Double AB CD EF GH
Double GH EF CD AB
Double BADC FEHG
Double HG FEDC BA

PLC Addresses (Base 1)
Protocol Addresses (Base 0)

Error Counters F11

Communication...




On selection of Long AB CD the value should appear as set in the AKD BASIC program. This proves
communication is established and working between the Modbus master and the AKD BASIC

e

Mbpolll = @] =]
¥x=3286:Er=0:1D=1:F=03: SR =50ms=

Alias 05000

1234567

0
il
|
I
-
=
5]
_
5
-

Next we are going to modify the program so that we can write a value from the Modbus TCP master to

the AKD BASIC program. To edit press the Stop button in the toolbar of the Program screen in
Workbench.

| & & B> |L>]II[I‘:‘|
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First | add another variable to the declarations; this time var2. In the Modbus Mapping declarations
( MBINFO:END ) | added another line and started at address 5002 and mapped it to var2. Note this will
also be a 32 bit variable ( addresses 5002 and 5003 ).

e Define (dim) Global Variables ——-
Dim vari, var2 as integer
AMBInfo
SMBMap32(5000, vart)
SMBMap32(5002, var2)
End

—_

Since we want var2 to be written to from the Modbus TCP master and need a convenient way to test it,
in the Main While 1=1: Wend loop | placed a print statement. During run-time the print statement will
display in the Console of the Program screen in Workbench the current value.

Simple_Mcdbus_ BASIC bas™ X

1 — Device Params

2 EParams

s | End Params

T Cefine (dim) Global Variables -——-
&5 Dimwvari var2 as integer

7 EMBInfo

2 | SMBMap32(5000, vart)

| SMBMap32(5002, var2)
12 | End
R Main Program
12 [ =EiMain
13 | vari=1234567
14 | While 1=1
15 Print "var2="var2

& | Wend
17 | End Main
18
I Subroutines and Functions ————————
20
R Interrupt Routines —----—--——--- --

As before, save, compile, download, and run.

14



The Console shows var2=0 being printed out.

’ Vard=

vard=
varl=
varl=
vari=
vari=

=T = =Ry = = [ = I =

vard=

Input-
I Error List B Output F Waich [ Call Stack

15



In Modbus Poll I select File->New to setup the Write. Under Setup->Read/Write Definition | selected 16-
Write Multiple Registers, starting address 5002 and quantity 2 so that we can write to the 32 bit variable

in the AKD BASIC program. | selected Scan Rate to be 50ms as before and clicked the “Read/Write

Disabled” checkbox. This is so we can write it once and only once as opposed to putting the write on the
poll and writing every 50 msec which is unnecessary. Click ok.

%Y Modbus Poll - Mbpoll2
P

File Edit Connection Setup Functions Display View Window Help

DEE&S x|T 2 21 |o5061516 17 22 23 |[TC 2l | T K?
Mbpoll2 = ==]
Tx=91:Err=0:1D=1:F =03 SR = 1000ms

Read/Write Definition *

Alias

=

W [~ | |wn [ [ P [

Slave 1D:
Fumiction: |18WriteMuItipIeHegisters Vl | Cancel |

Address: | 5002 Pratocol address. E.g. 40011 -» 10
Quantity: -
Scan Rate: [ms] Apply

Dizable
[+] Readfwrite Disabled
Dizable on erar Readfwiite Once

Wig
Fows

@10 O20 O50 (O100 O Fitto Quantiy

[] Hide &lias Columns []PLE &ddresses [Base 1)
[] &ddress in Cel 1 EnransDariel Mode
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| also selected 5002 and 5003 and selected Long AB CD under Display. Note the Tx is not counting and

the status is ( DISABLED ).

Mbpall2 == =]

x=255_Emr=0:1D=1:F =16: SR = 50ms (DISABLED)

Alias 05000

[ e |~ o o [ w0 po ==

| set the value manually to 33333333.

3 Mbpoll2 = |[= =]

x=255Emr=01D=1:F=16: SR =50ms (DISABLED)

Alias 05000

i
'
=]
=]
i
i
=]
=]

L
L
L
L
L
L
[

w e w2 e
1
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To write the value from the Setup pull-down menu you can select Read/Write Once or as indicated press
the F8 key on your PC’s keyboard.

File Edit Connection Setup Functions Display View Window Hely

0= & §| b o Read/Write Definition... 2 |TC
. ) -
Read/ Write Once Fo
Mbpoll2 |
" Read/Write Disabled Shift+F6 S
Tx =255 Emr =01
Excel Log... Alt+X |
Aliasl_ Excel Logging Off Alt+C
0
T Lag... Alt+L
Logging Off Alt+0
E . gging
i Reset Counters F12
4] Reset All Counters Shift+F12
5
_E- LIze as Default
=

If you select F8 it will bring up the Read/Write Definition. You can click on the Read/Write Once button
to write the new value.

Slave ID: oK
Function: | 1B “/nite Multiple Registers ' Cancel
Address: Pratocol addres:. E.g. 400771 - 10
[uiantity: B
Scan Fate: [ms] &pply

Digable
Fiead/write Dizabled
Dizable an emar BeadMrite Once

Wi

Fowsg

@10 O20 (50 (100 O Fit o Quantity
[ ] Hide &lias Columns [ ]PLC Addresses [Base 1]
[]address in Cel [ EnrondDraniel Mode
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Moving back to Workbench the Console in the Program screen of Workbench shows the current value

which is the value we wrote.

33333333
varz= 33333332
varz= 33333332
varz= 33333332
vard= 33333333
vard= 33333333
vard= 33333333

Input:
I, Eror List

E LN B Output By Watch Mg Call Stack

oo

Debug session - Running



Next we will demonstrate the same methods but using KVB software.
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