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1 DSY SN €

This document describes how to install and setup the Neuron agent in Linux
system. It is not just a SCADA like system that can polling data from PLC
(Programmable Logical Controller) and transfer to lloT platform, but also
contains some special features such as remote configuration for modern lloT
platform. It supports a lot of industrial standard protocols and famous PLC
such as Siemens, Mitsubishi, Allen Bradley and Omron and it can collaborate
with lloT platform to unleash the power of Industrial 4.0.

Neuron agent is running on a Linux system which is a multiuser, multitasking
operating system. The following description is a series of Linux instruction to
install and setup by using terminal. Remote terminal software such as such
PUuTTY or term may be required. For web interface, a browser (i.e, Microsoft
Edge, Chrome, Firefox) are required.
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3 Lyadlttrdazy

Following section describes how to install the Neuron software package on a
Linux device on x86 platform or ARM platform.

3.1 Download

Neuron software package can be download from EMQ website
https://www.emgx.io. For docker image, please download from docker hub
website https://hub.docker.com/r/emqg/neuron.

Neuron agent supports following Linux system:

For x86 64-bit system,
Download file: neuron-1.4-x86_64.tar.gz

For ARM hardware floating support system,
Download file: neuron-1.4-armhf.tar.gz

For ARM 64-bit system,
Download file: neuron-1.4-armé4.tar.gz

For the number 1.4, 1 is major version number which may change if the entire
system structure enhancement, 4 is minor version number which may change
if there will be some additional features or there are some bug fixed patches
for the Neuron software.

Next token specifies the platform dependent for installation. For example,
x86_64 means x86 64bit platform, arm64 means ARM 64bit platform, etc.

3.2 Pre-requisites

The following Linux distros or devices have been tested for Neuron agent.

Linux distros or devices Neuron package required
Debian package system for x86
Debian 9.x
Ubuntu 16.xx Desktop
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Ubuntu 18.xx Desktop
Linuxmint 18 neuron-1.4-x86_64.tar.gz

Redhat package system for x86

Fedora 30 Workstation
Centos 7.x-1810

Raspberry Pi 2 neuron-1.4-armhf.tar.gz
Raspberry Pi 3 neuron-1.4-arm64.tar.gz
Raspberry Pi 4 Neuron-1.4-arm64.tar.gz

3.3 New Installation

This section describes how to install the Neuron software package for the first
time in Linux system. Every new Linux system MUST run the following once.

Note: For the new installation, system user password might be required.

1)

Create a new Linux account it @uronowhich will be used for Neuron

software package installation. Or run following command to create it.

2)
3)

4)

5)

6)

~$ sudo useradd neuron -m -s /bin/bash
Exit and Login as fmeuronouser to Linux prompt ~$.
Download Neuron software package from EMQ website.

Extracting the software package to ~/bin files, enter the command:
~$ tar -zxvf neuron-1.4-x86_64.tar.gz

After extraction, fix the library path and permission of Neuron agent.
~$ sudo ~/bin/installneuron.sh

Device file access permission fixed
RedHat series ssl and crypto library path fixed (for RedHat only)

Run Neuron agent first time to build directories ~/dat. enter the command:
~$ neuronsrt
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7) Stop running the Neuron agent, enter the command:
~$ neuronsrt -s

8) Exit the shell or Restart the system.

The installation is now completed. To start the Neuron agent, login as neuron
user and enter the command neuronsrt.

3.4 Autostart System Service

Neuron agent can be installed as an autostart system service on Linux system
so that Neuron will start up itself every time when Linux start up.

1) Login as imeuronouser

2) Run the autostart service installation script:
~$ sudo installneuron.sh -startup

Note: Follow the instructions from the installation procedure. In general,
answer with the default answer (simply press ENTER) on questions that
appears. This installation must have sudo privilege.

3) To start system service or to restart the Linux system
~$ sudo service neurond start

4) To control system service
~$ sudo service neurond start|restart|stop|status

3.5 Fix bin/neuron.conf

This section describes how to modify some software variables such as MQTT
broker address, username, password, UUID, etc. However, there are some
other settings that controlling the behavior of the software.

To modify the variable in neuron.conf
1) Login as neuron user

2) Edit the connection p a r a m efite & r~/birbfor basic connection details:
~$ vi bin/neuron.conf
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3.6 Starting the System

This section describes how to start the Neuron agent.

1) loginas fneur ono

2) The Neuron agent can be started by
~$ neuronsrt

Note: If autostart service is installed as described in section 3.5, there is no
need to enter the command neuronsrt at the $ prompt.

3) If the system is based on the Linux desktop environment, open a terminal

and Enter the command for terminal interface.
~$ neuronsrt -t

3.7 Stopping the System

This section describes how to stop the Neuron agent
1) lognas fineur ono

2) The Neuron agent stops by entering the command
~$ neuronsrt -s

NOTE! The Linux should not be powered off without stopping Neuron agent.

3.8 Command Switches

This section describes the available switches tothefi n e u r eamshand. 0

Switch  Description

-h print help.

-p print running status.

-u shutdown the Linux system.
-r restart only

-n restart with new configuration.
-S stop running

-f fix data directories.
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-d start with simulation driver
-t start terminal user interface

3.9 Multiple Installation

Neuron agent supports multiple installation on a single Linux system. They are
running as clustering. Each can have its own configured driver and tag
configuration.

To install multiple copies, multiple user account is required. Each account will
be installed the neuron once.

1) Repeat section 3.4 new installation for each user account.
2) For each user account, modify bin/neuron.conf as section 3.6.

Note: BE CAREFUL! The following two variables must be different for each
account.

INSTANCENO=1 Instance number (0-9) is a number
to identify different Neuron installed
on same Linux system.
UUID=16538d28-4592-11e9-a787- Universal Unique ID (must be 36
00e067109f12 digits)

3) Install the auto-start system service as section 3.5 ONCE only for all user
accounts.

4) To auto-start all user account at once, /etc/neurond.conf must be fixed.
~$ sudo vi /etc/neurond.conf

Note: Al | user accountsd® name must be |l isted o

5) To control all clustering neurons
~$ sudo service neurond start|restart|stop|status

3.10 Docker Installation

Neuron agent supports implementing docker containers. Neuron docker
image is available in Docker Hub http://hub.docker.com
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Repository: somastech/neuron:v1.2

1) To run docker neuron from hub
~$% sudo docker run somastech/neuron:vl.2

2) To view neuron in container
~$ sudo docker exec -it {containerid} /bin/bash

3) Edit the bin/neuron.conf in container
~{containerid}$ vi bin/neuron.conf

4) To startup a terminal interface
~{containerid}$ neuronsrt -t

5) To stop neuron container
~$ sudo docker container stop {containerid}

Neuron also supports docker stack deployment.

1) Start swarm to allow stack deployment
~$ sudo docker swarm init

2) To start docker stack
~$ sudo docker stack deploy -c docker-compose.yml neuron

Note: docker-compose.yml contains some neuron.conf variables. Modify them
in docker-compose.yml directly instead of getting inside the container.

3) To stop the docker stack
~$ sudo docker stack rm neuron

4) To list out those containers
~$ sudo docker container Is

5) To remove swarm
~$ sudo swarm leave --force

b4

4 CSNXYAYLFE LYGSNFIFO

This section describes in detail the different functions that can be used to
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operate system in the terminal. By use follow commend to start terminal
interface.
~$ neuronsrt -t

4.1  Terminal Operation

The Neuron operator's terminal interface is menu driven.

The screen is divided in four fields. The top field is the header field with some
global information. The second field is the working field. The third field is the
status field with some important information. The fourth field is the software
function key field with information about the meaning of the function keys for
the function in progress.

To select an item in the current menu, use the up, down, left and right arrows,
HOME or END to position to the desired item and press ENTER.

To exit a function or to go to previous menu, press ESC. To go to the top-level
menu, press CTRL-Q (hold down CTRL and press Q). This can also be used

to exit a function and go immediately to the top-level menu.

When walking around in the menus, the path is shown on the second row in
the header field.

Inside a function following keys are normally used:
Key Description
ESC Exit the function and return to the menu level. Normally this key

will exit the function without execute the changes that have been
made. Only a few functions execute a change without any

verification.

CTRL-Q Exit the function and go to the top-level menu.

F1-F4 Software function key (used in different ways depending of the
function).

TAB Move to next input field.

BACKTAB Move to previous input field.

ENTER Move to next input field/next row.

RUBOUT  Erase character to left of the cursor.

INSERT Insert blank row/character before row/character under the
cursor.
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DELETE Erase row/character under the cursor.

ARROWS Move to desired direction (row/character/field/item).
HOME Move to top row/first character.

END Move to bottom row/last character

PAGE UP  Move to same row on previous page.

PAGE DN  Move to same row on next page.

16 Jul 2019 10:07

MATN MENU

EXIT NEURON

CONFIGURATION SETUP

NEURON SCRIPT PROGRMMING

WARNING AND ALARM MESSAGES

REAL-TIME DATA MONITORING

AGENT LIST MONITORING

USERS SETUP

ABOUT NEURON

4.1.1 Top Level Menu

After going back in menus with ESC several times or pressing CTRL-Q (hold
down CTRL and press Q), the top-level menu is reached.

All function descriptions below start from the top-level menu.

4.1.2 Control Keys

This section describes the control keys that can be used for certain functions.
A few control keys are equal to keys on the keypad. This is to make the
software compatible on terminals that do not have those keys.

To use the control keys, hold down CTRL and press the letter Ato Z.

CTRL-x Description Keypad equivalence
CTRL-A
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CTRL-B Bottom line

CTRL-C

CTRL-D Down line

CTRL-E Escape (to previous level)
CTRL-F Function key call

CTRL-G

CTRL-H Backspace

CTRL-I Tabulation

CTRL-J Enter

CTRL-K

CTRL-L Left position

CTRL-M Enter

CTRL-N Next page

CTRL-O Open (insert) line/character
CTRL-P Previous page

CTRL-Q Quit (to top menu level)
CTRL-R Right position

CTRL-S Search

CTRL-T Top line

CTRL-U Up line

CTRL-V

CTRL-W

CTRL-X Delete line/character
CTRL-Y

CTRL-Z

4.1.3 Yes/No Window

17/7/2020

END

Down arrow
ESC

BS or <--
TAB
ENTER

Left arrow
ENTER
PAGE DOWN
INSERT
PAGE UP

Right arrow
FIND
HOME

Up arrow

DELETE

Some functions use a dialogue box with a description and a yes/no selection.
To select the answer, use left and right arrows. Use ENTER to verify

selection.

In this dialogue box, ESC or CTRL-Q will not work.

4.1.4

Messages

Some functions use a message box to show a message. Press any key to exit
from this message box.
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4.1.5 Input Field

An input field is a field where the operator is expected to enter some
information. Enter and most of the special keys terminates the input. When
entering text/digit, the characters will overwrite the characters under the
cursor.

If the text in the input field is inverted, when pressing a text/digit character, the
whole field will be cleared. To avoid clearing (e.g. if just make a small change
in the input field), use the right arrow. Then the text will not be inverted any
more.

Key Description

ENTER Terminate the input.

RUBOUT Erase character to left of the cursor.

INSERT Insert blank character before character under the cursor.
DELETE Erase character under the cursor.

ARROWS  Move to desired direction (row/character/field/item).
HOME Move to first position in the field.

END Move to the position after the last position.

4.1.6 Status Field

The status field show some important information. This information is all
shown in red color and is grouped as follows:

Text Description

COMM OK Communication with the control system is OK.
COMM DWN Communication with the control system is down (not OK).

MANU Manual mode for the machine.

SERV Service mode for the machine.

AUTO Auto mode for the machine.

INACTIVE System has no valid configuration yet.

STANDBY System has valid configuration but in standby mode, no
data polling, telemetry but has heartbeat.

ACTIVE System has valid configuration and in running state which
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data polling, telemetry and heartbeat are all in active state.

CONNECTED  Connection with MQTT broker server is OK.
DISCONNECT Connection with MQTT broker server is down (not OK).

UNACK ALARM Unacknowledged alarm exist, the summary alarm is
normally lightening.

ALARM All alarms are acknowledged but one or more alarms are
still existing.

4.1.7 CTRL-F Functions

When pressing CTRL-F, a new sub-menu appears. This menu has some
additional functions. To select one of these functions, press the leading letter
or digit.

Function Description

1-(1)0 Simulates function key F1 to F10, where 1-9 means F1-F9 and 0O
means F10 (this is useful for terminals that do not have any function

keys).
H Help (see below).
B Back tabulate (BACKTAB).
E Select.

This function is currently not used, it is reserved for future use.

S Search.

This function is currently not used, it is reserved for future use.

L Login/Logout (see below).

P Print function. The current function is completely printed on one or
several pages. This is not valid for all functions. If not valid the C

function below can be used.

C Print screen. This will print the current screen and is not dependent
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of the underlying function.
A Alarm acknowledge. This will acknowledge the summary alarm

indication lamp. This will also bring up the alarm function, without
leaving the current function

4.2 Exit Neuron

This function is to exit the operator's interface without stopping Neuron agent.
The user is still in the Linux shell ($ prompt) and can execute other
commands.

1) Select MAIN MENU -> EXIT NEURON

2) Select YES on the question if exit Neuron terminal operator's interface.

3) Enter Neuron password to exit. If the password is not correct, return will
be made to the menu.

4) Select YES if all Neuron programs should stop. Otherwise the Neuron will
continue to run the line.

5) The Linux shell prompt $ will appear. To start the Neuron operator's
terminalinterfac e again, enter thdd command fAneur ons

NEURON 13 Jul 2019 14:13

MATIN MENU

EXIT NEURON

CONFIGURATION SETUP

NEURON SCRIPT PROGRMMING

Exit Neuron Terminal's Interface

M= NO

AGENT LIST MONITORING

USERS SETUP

ABOUT NEURON
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4.3 About

This function shows the id of the Neuron agent and the different modules.
1) Select MAIN MENU -> ABOUT

2) Press any key to return to the menu level.

NEURON 7 Jul 2019 12:42
NEURON

NEURON CONTROL SYSTEM v0.0

Model no. : ENTO-x86 64-190625

Serial no. : 1000000001

Software ver: 0.0.190625
Protocol ver: 0

Press a key to exit ...

4.4 Login

This function is used to make a login as a Neuron user.
1) Enter the username and password in the dialog box.

2) Tologout, press F4 (LOGOUT). A new empty Neuron user login box
appear. Login with username and password.

3) To clear the login access level (set to 0 (VIEW), press F2 (CLEAR). This
is an easy way of making sure that no other person could use your login to
change data in the Neuron.

4) To change the login access level to any allowed level for this user, press
F3 (CHANGE). After entering the password, a list of allowed levels appears.
Select desired level from this list.

6) A Neuron user login box appear. Enter the neuron username and
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password. At first installation, only one neuron user exists, "admin" with a
def ault password A00000 by default. A Neuro
desired login level or press ENTER to continue.

NEURON 13 Jul 2019 13:03

USER LOGIN

Neuron user [root
Password |

F1=CONTINUE F2=CLEAR F4=LOGOUT

7) If this is the first installation, login as root with the default password. Avoid
running as superuser. Instead add users and logout superuser and login as
any of the new users. When those initialize superuser tasks are done, change
the default password for superuser.

13 Jul 2019 13:03

LOGIN LEVEL

Neuron user [root
Level [ALL

F1=CONTINUE F2=CLEAR F3=CHANGE F4=L0OGOUT

4.5 Configuration Setup
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These functions are used to setup object attributes for data polling with PLC
and for script programming. In Neuron agent, object is a basic unit for
collecting data variables called attributes that describe data in organized
structure. In short, object encapsulates attributes to describe its behaviors.

These attributes will be assigned to the channel the user can setup at the
beginning. There are two kinds of channel, Ethernet channel or Serial
channel. Each ethernet channel can setup up to 9 sets of IP address and port
number. Serial channel needs the details of device file location, baud rate,
data bit, stop bit and parity bit.

Some object attributes would trigger the alarms, warnings or events points by
checking up the condition and comparing its own value with other pre-defined
values. The triggered alarms, warnings or events will be logged down in local
Linux system.

1) Select MAIN MENU -> CONFIGURATION SETUP

4.5.1 Channel/Object/Attribute/Tag Setup

This function is used to create/edit/delete objects in the current configuration.

1) Select MAIN MENU -> CONFIGURATION SETUP ->
CHANNELS/OBJECTS/ATTRIBUTES SETUP

2) Alist of objects is shown in table. Use the cursor UP or DOWN to point to
desired row. To change the detail settings of this row, press ENTER. To add a
row before this row, press INS. To add a row at the end of list, press F2 (ADD
ROW). To delete this row, press DEL.

Column Description

No This is index number of the object.

Name This is the name of the object. (30 characters)

Size This is the number of objects that share the same attributes and

characteristics.

Time This is time interval of data refresh rate for transmission. (in
second)
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Logs This is time interval of data logging on the disk. (in second)

T This is a Timestamp flag that whether timestamp field is preset
with data. (Y/N)

D This is a Display flag that indicate entire object data would be
transferred to platform. (Y/N)

L This is Logging flag. If it is ON, entire object data will be stored
on the disk when the connection to platform is not available.
(Y/N)

14 Jul 2019 12:20

F1=Z00M IN F2=ADD ROW F4=DRIVER SETUP

F5=TIMESTAMP Y/N F6=REFRESH Y/N F7=LOGGING Y/N

3) After getting in the detail settings screen, all details of that object are
shown. To change detail, press F4 (CHANGE). Name, Size, Refresh Time,
and Logging Time can be modified.

4) To change the Timestamp flag, press F5 (TIMESTAMP Y/N). To change
the Display flag, press F6 (REFRESH Y/N). To change the Logging flag, press
F7 (LOGGING Y/N).
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NEURON 14 Jul 2019 11:51
Object List
Name Size|Time|Logs|T|D L

Object:

5T1021
]
]

Object Name [
Object Size [4
Refresh Time : [1
Logging Time : [i
Timestamp [
Display [
Logging [N

F1=CONTINUE FA=CHANGE
F5=TIMESTAMP Y/N F6=REFRESH Y/N F7=LOGGING Y/N

5) After finishing the modification, to save the changes, press F4 (SAVE). To
continue the next detail setup, press F1 (CONTINUE) or ENTER. The Prefix
and Suffix dialog box has been shown.

NEURON 14 Jul 2019 12:00
Object List
Name Size|Time|Logs|T|D L

e ...H

Object: ST1021

[rR1
[R1
[R2

F1=CONTINUE F4=CHANGE

F5=DATA TYPE FE6=TRANSMIT Y/N F7=CHANGE Y/N F8=READ/WRITE

6) To change Prefix and Suffix detail settings, press F4 (CHANGE). Use the
cursor UP or DOWN to point to desired row. To save the changes, press F4
(SAVE) again. After finishing the setup, press F1 (CONTINUE) to go back to
object list.

7) Repeat above steps to create all objects details.
8) To setup the communication driver for PLC or hardware, press F4
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(DRIVER SETUP). A list of driver name and its description has been shown.

9) Use cursor LEFT or RIGHT to select the one to communicate with PLC.
To save the driver selection, press ENTER. There are two type of driver,
Ethernet and Serial. For Ethernet, go to step 10. For Serial, go to step 11.

NEURON 14 Jul 2019 12:28
Object List
Size|Time|Logs|T|D L

STlE}El Ii

Select a driver
dflhp2 dflhp5 ethip fxnpro fxdpro fx3u3g melc24
mele7l finshl finstc omrhls omrhlm s539rk s739rk
s7iso siefw tsxmbr tsxmbt unite
comli

Description : [[Modbus TCP

F1=Z00M IN F2=ADD ROW F4=DRIVER SETUP
F5=TIMESTAMP Y/N F6=REFRESH Y/N F7=LOGGING Y/N

10) There are up to 9 sets of hostname and port number for Ethernet. Use the
cursor UP or DOWN to point to desired channel. To change the details of each
channel, press F4 (CHANGE). To save the changes, press F4 (SAVE) again.
After finishing, press F1 (CONTINUE) to go on.

NEURON 14 Jul 2019 12:34

Description : Modbus TCP

Driver name : [mbstcp]

Host name [192.168.1.1 numberl:
Host name [ number2:
Host name number3:
Host name numberd:
Host name number5:
Host name number6:
Host name number?:
Host name number8:
Host name number9:

Lo~ Wi

F1=CONTINUE F4=CHANGE
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11) Serial driver supports only 1 set of device file, baud rate, data bit, stop bit
and parity bit. To change the device file, press F4 (CHANGE). To change the
baud rate, press F5 (BAUDRATE). To change the data bit, press F6
(DATABIT). To change the stop bit, press F7 (STOPBIT). To change the parity
bit, press F8 (PARITYBIT).

NEURON 16 Jul 2019 15:49
Object List
51 e|[Time|Logs|T|D L

Description : Modbus RTU

Driver name : [mbsrtu]
Device file : [I/dev/ttySe
Baud rate

Data bit

Stop bit

Parity bit

F1=CONTINUE F4=CHANGE

12) Object attributes can be defined after finishing driver setup. Use the
cursor UP or DOWN to select the object name. press F1 (ZOOM IN) to zoom
into attributes table list.

13) An attribute list of specific an object will be prompted. Use the cursor UP
or DOWN to point to desired row. To change the detail settings of this row,
press ENTER. To add a row before this row, press INS. To add a row at the
end of list, press F2 (ADD ROW). To delete this row, press DEL. To specify
the address of the attribute, press F3 (ADDRESS SETUP). If the attribute is
assigned with dummy variables, press F4 (DUMMY Y/N).

Column Description
Name This is the name of the attributes.
Type This is data type of the attributes. It includes

word T 2 bytes interger

uword T 2 bytes unsigned interger
dword 7 4 bytes interger

udword T 4 bytes unsigned interger
bit i Boolean (Y/N)
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datetime 7 Unix timestamp value
float i IEEE floating value

double T IEEE double floating value
asciil6 i ASCII value

D This is a decimal point for data type for word, uword, dword,
udwordonl y. Ot her dat-#&.type will displ a
A If this attribute has address defined, its h o w sIf n@ address
speci fi-6st ous énphé ekl and if it is a dummy
attribute, i fieldshows 6D6 in the
T This is a display flag that indicate entire object data would be

transferred to platform. (Y/N)

C This is a changeable flag that indicate this attribute whether can
be changed during operation. (Y/N)

RwW Read/Write direction for PLC, this represents the direction of
read or write, or both read/write for PLC

Rtime This is read polling time interval for PLC when RW is read or

NEURON 15 Jul 2019 16:34

[ltemperature word
humidity word
temphigh word
templow word

[P I S T S N

F1=Z00M OUT F2=ADD ROW F3=ADDRESS SETUP F4=DUMMY Y/N

read/write . For RW is -&write, it shows 6

14) After getting in the detail settings screen, all details of the attribute are
shown. To change the settings, press F4 (CHANGE). After making the
changes, press F4 (SAVE) again to save the changes.
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15) To change the attribute data type, press F5 (DATA TYPE). If word, or
uword, dword, udword, has been chosen, a decimal value input box will be
shown. Enter the decimal value and then press ENTER.

NEURON 14 Jul 2019 15:15

word

uword
dword
Attribute name : udword
Attribute type : bit

Decimal o[- datetime
Display : float
Change : double
Direction : asciilé
Read time 2 [- becd [ |

16) To change display flag. press F6 (TRANSMIT Y/N). To change
changeable flag, press F7 (CHANGE Y/N).

17) To change RW direction, press F8 (READ/WRITE). If Read or Read/Write
has been chosen, a read time interval dialog box will be shown. Enter the
polling time interval for this attribute. Press F4 (SAVE) to go back to Attribute
list.

NEURON 14 Jul 2019 15:17
Attribute List
Name

Attribute:

Attribute name : [temperature
Attribute type : [word ] ﬁﬂ
Decimal : [2]
Display ¢ Y] RwW i
i |
[
[

Change Y]
Direction ]
Read time

- ]
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NEURON 14 Jul 2019 15:17
Attribute List
Name

Attribute name :
Attribute type :
Decimal : Read Time :
Display

Change

Direction
Read time

14 Jul 2019 15:15
Attribute List
Name

Attribute:

Attribute name : [temperature
Attribute type : 1

Decimal 2 [-1 Decimal :2J]
Display 3 ]
Change : ]
Direction : 1
Read time N

18) After getting in the address setup dialog, to change the addresses of the
attribute, press F4 (CHANGE). To save the changes, press F4 (SAVE). After
finishing, press F1 (CONTINUE) to go back attribute list screen.
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14 Jul 2019 15:34
ATTrlbuTe LlsT

temperature word IIIIH.

Attribute: temperature

IX Prefix Suffix Address
[1 IH1'1!D100

]

112 1[1!'1!'D102
111 I[1!'1'D104
112 I[1!'1!D106

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII||||i|||||||||||

F1=CONTINUE FA=CHANGE

4.5.2 Event/Alarm Message Setup

This function is used to delete an object in the current project.

1) Select MAIN MENU -> CONFIGURATION SETUP ->
EVENTS/WARNINGS/ALARMS SETUP

2) Alist of messages is shown in table. Use the cursor UP or DOWN to point

to desired row. To change the detail settings of this row, press ENTER. To

add a row before this row, press INS. To add a row at the end of list, press F2
(ADD ROW). To delete this row, press DEL.

Column Description
Objectl This is first object of the message.
Attributel  This is first attribute of the message.

Type This is the operation type of message. It indicates whether bit
operation, value operation, or text operation of an alarm.

Object2 This is second object of the message.
Attribute2  This is second attribute of the message.
Cat This column is to distinguish the level of importance of each
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alarm such as, alarm, warning, event, log, command, etc.

Sub If the field has Tag type, it would store the subroutine number of
being called when there is a change to this tag in running mode.

NEURON 15 Jul 2019 16:35

Event List

[IR1 sT1021 1 temperatur R1 ST1621 1 temphigh [ALM| ©
R1 5T1021 1 temperatur R1 ST1821 1 templow ALM| ©

F2=ADD ROW
F5=FIRST KEY F6=0PERATOR F7=SECOND KEY F8=CATEGORY

3) After getting in the detail settings screen, all details of that message are
shown. To change detail, press F4 (CHANGE). Objectl, Attributel, Operator,
Object2, Attribute2, Category and Subroutine can be modified.

4) To change the Objectl and Attributel settings, press F5 (FIRST OBJ). To
change the operator of the message, press F6 (OPERATOR). To change the
Object2 and Attribute2 settings, press F7 (SECOND OBJ). To change the
category of the message, press F8 (CATEGORY).

NEURON 15 Jul 2019 16:32

Event List

Objectl u Object2 Attribute2|Cat
R1 ST1e21 1 temperatur R1 ST1e21 1 temphigh ALM| ©
R1 ST1021 1 temperatur R1 ST1021 1 templow ALM 0

Object Index

[R1_ST1021 1

[temperature R1 ST1021 1jf |

[< 1] R1_ST1021 2
[R1 ST1621 1 R2 ST1621 1
[templow R2 ST1021 2
[alarm ]

F4=SAVE
F5=FIRST KEY F6=0PERATOR F7=SECOND KEY F8=CATEGORY
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NEURON 15 Jul 2019 16:32
Event List
ovectt w0 | owectz[peariowazjcn
R1 ST1621 1 L
R1 ST1621 1

[R1_ST1021 1
[temperature
[<]

[R1 ST1021 1
[templow
[alarm 1

[ 0]

NEURON 15 Jul 2019 16:33
Event List
wecti_Jreriowello | ootz [muriauteat o
R1 ST1e21 1 temperatur R1 ST1e21 1 temphigh |ALM| ©
R1 ST1021 1 temperatur R1 ST1021 1 templow ALM 0

Event

R1 ST1021 1 critical

temperature alarm
< ] warning

templow view [J ]
alarm ] s
0]

[
[
[
[R1 5T1021 1 event
[
[
[

Sr

45.3 Save New Configuration

This function is used to generate the new change of the objects, alarms and
channels in the current configuration.

1) Select MAIN MENU -> CONFIGURATION SETUP ->
OVERALL ELEMENTS CHECKUP

2) To generate the configuration json format file, press F8 (CREATE

CONFIG).
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NEURON 15 Jul 2019 16:36

word 1'1'Q1ee
R1_ST1l021 2 t ratur word 1!'1!Q1e2
R2_ST1021 1 t rature |word 1!11Q104
R2 ST1021 2 temperature |word 1'1'Q1e6
R1 ST10621 1 humidity word 1!11Q200
'S 2 humidity word 1'1'Q202
R2 ST1021 1 humidity word 1'1!'Q204
R2 ST1021 2 humidity word 1'1'Q206
R1 ST1e21 1 temphigh word
R1 ST1021 2 temphigh word
temphigh word
temphigh word
B templow word
R1 ST1e21 2 templow word
R2_ST1021 1 templow word
R2 ST1021 2 templow word

F8=CREATE CONFIG

4.6 Script Programming

Neuron has an own programming language, Neuron Script Programming, for
handling of special demands in controlling the line. It is a high-level c-like
programming language.

The main feature with the script programming is that advanced solutions can
be made with the language, without changing in the standard program
package. This also means that the customer will have this powerful tool to
later make changes in the system.

The different parts of the programming environment are running in a
sequential order. First there is an idle loop (time interrupt) of one second
before the main program starts.

All changes in the program can be made while running the line. Of course,
there could be some side effect if making an erroneous change.

1) Select MAIN MENU ->NEURON SCIRPT PROGRAMMING

4.6.1 Global Variables

This function is used to view or change the global variables for the script
programming language. Those global variables can be used by all programs.
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When making a change, all unchanged global variables will remain their
values. Changed (number of words) or new global variables will get the value
zero.

1) Select MAIN MENU -> NEURON SCIRPT PROGRAMMING ->
GLOBAL VARIABLES

2) To change a value, press F4 (CHANGE ROW). After making the

changes, press F4 (SHOW ROW). To insert a row, press INSERT. To delete a

row, press DELETE.

3) To save and exit, press F1 (SAVE AND EXIT).

The different columns have following meaning:

Column Description

Variable G. Global variable name (without leading G.).

Nos Number of words in array. If e.g. using an array variable with one
word for each station where the index should be the station
number, add one extra word for the index 0 (e.g. 36 stations with

first station 1 should reserve 37 words for the variable).

Description Description of variable. A description (header) can be written
leaving Variable G. and Nos blank.

NEURON 16 Jul 2019 18:56)

Il time unix time
year current year
month current month
day day of the month
hour hour of the day
min minute of hour
dayofweek day of week

F1=SAVE AND EXIT F4=CHANGE ROW
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4.6.2 Main Program

This is the first program that starts. When execution is ready, following
happens:

If the communication with the control system is down, the program returns to
the idle loop to sleep for one second.

If the line is in manual mode, the manual mode program starts. Otherwise, if
the line is in auto mode, the auto mode program starts.

1) Select MAIN MENU -> NEURON SCIRPT PROGRAMMING ->
MAIN PROGRAM

2) To select a statement at left column, press F2 (STATEMENT)

16 Jul 2019 19:01

SR100: Demo Program

COMMENT!
DECLARE

ELSE IF
ELSE
POS

<BLANK=>

3) To edit the expression of the program.

4) To save and exit, press F1 (SAVE AND EXIT).
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NEURON 16 Jul 2019 18:56

This shows how to make Neuron script programming
i

i=0;
Result[0Q].temphighcal = 0;

Result[@].temphighcal += ST1021[i].temphigh;
(i=1+1) <4
GOTO POS10;

Result[0].templowcal = (ST1021[0Q].templow - ST1021[1].templow
+ ST1021[2].templow + ST1021[3].templow) * 12.630000;

ST1021[0] .humihigh = G.time % 10000;
ST1021[0] .humilow = G.time / 10000;

F1=SAVE AND EXIT F2=STATEMENT F3=GLOBAL VARS. F4=CHANGE ROW

4.6.3 Manual Mode Program

This program starts after the main program if the line is in manual mode.
When execution is ready, the program start execution of manu mode routine
and returns to the idle loop to sleep for one second.

1) Select MAIN MENU -> NEURON SCIRPT PROGRAMMING ->
MANUAL PROGRAM

2) To edit the program.

3) To save and exit, press F1 (SAVE AND EXIT).

4.6.4 Auto Mode Program

This program starts after the main program if the line is in auto mode. When
execution is ready, the program starts execution of auto mode routine and
returns to the idle loop to sleep for one second.

1) Select MAIN MENU -> NEURON SCIRPT PROGRAMMING ->
AUTO PROGRAM

2) To edit the program.
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3) To save and exit, press F1 (SAVE AND EXIT).

4.6.5 Subroutines

Subroutines are a set of execution statements can be started from any
program, including other (or same) subroutines. Subroutines can be nested.
When execution is ready, the program returns to the calling program.

1) Select MAIN MENU -> NEURON SCIRPT PROGRAMMING ->
SUBROUTINE MENU

4.6.5.1 Free Subroutines

This function is used to see the number of free/used subroutines.

1) Select MAIN MENU -> NEURON SCIRPT PROGRAMMING ->
SUBROUTINE MENU -> FREE

2) Press any key to return to the menu level.

NEURON 16 Jul 2019 19:04
SUBROUTINE SCRIPTS
LIST SUBROUTINE

FREE SUBROTINE NUMBERS REPORT]

Total space for 300 subroutines

2 subroutines used

298 subroutines freel]

4.6.5.2 Create a Subroutine

This function is used to create a new subroutine.
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1) Select MAIN MENU -> NEURON SCIRPT PROGRAMMING ->
SUBROUTINE MENU -> CREATE SUBROUTINE

2) Select the subroutine number for the new subroutine.

NEURON 16 Jul 2019 18:57
SUBROUTINE SCRIPTS
LIST SUBROUTINE

FREE SUBROTINE NUMBERS REPORT

EDIT A SUBROUTINE

Create new subroutine [100]]

DELETE A SUBROUTINE

3) Enter the description of the program

4) Edit the new subroutine (see Edit a Subroutine).
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