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NX Dynamics Interface

NX Dynamics interface enables you to run your own modules. This feature enables users to easily design and create their
graphical interfaces for executing commands on NPE. For instance, you can build a module for controlling external devices
by NPE.

NX Dynamics provides APl (Application programming interface), which is a simple way of communicating with NPE computer.
Using the API gives you possibility to use the communication channels (Background Channel, Command Channel and Long
Channel). By channels you may send commands to Telnet console for reading or interacting with NPE computer. Basic
knowledge of programming is enough to create even complex modules.

Modules Tab - loads modules that are stored on NPE.

Screen below presents Modules tab, which allows user to Popup modules or load them as a new NX tab.

NXomamics

Status  Cthermet

® CONNECTED

Modules tab

Screen below presents two ways of loading a module.

Two ways of loading a module
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Configuring Flash Builder

1. Install Adobe Flash Builder 4.6 downloaded from the following website:
https://www.adobe.com/cfusion/tdrc/index.cfm?product=flash_builder

2. Unpack ModulesSDK.zip to any location you want. This will be your project location. Please make sure that NxStyles.css
file is one directory above your imported project (ModulesSDK/../NxStyles.css)

3. After successful installation run Flash Builder, in menu go to: File- Import Flash Builder Project...

Flash - Exa

File | Edit Scurce Design MNavigate Search Project Data BRun )
MNew Alt+Shift+N »
'ﬁ Import Flash Builder Project...
Open File...
Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5

4. Select folder with the ExampleModulesSDK you have just extracted and press OK.

2] Import Flash Builde

Import Flash Builder Project

Import project
) File: Browse...
@ Prosect folder C\Examplemoduless[}p( B S
1
1

5. Now you can run and debug application by pressing F11. Enter the address of your NPE, user name and password, then
press connect. Now you may run your module by typing its name and pressing Load button.
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L | 110 racr Eampttoaies e+ [ T .

€ > [[jj file:///D:/Praca/FLEX/ExampleModules/bin-debug/ExampleModules.html Y

Connection Module Tester
Modules Project. Modules should be already generated in your project folder {usually bin-debug/modules)

NPE address | michalnpe.homeip.net: 5! TestModule.swf

Example Module

User Name | admin

Sum of twe digits: Read ADC:
— —
Pascword  |[Feees A0 {3 B 0[5 [ Calculate | |
A+B=0 | Rend Avc |
STATUS CONNECTED
Add two strings: TimeStamp Channel | Value
2 Tech 11:47:33 GMT+0100 ADCO 5 =
e 11:47:34 GMT+0100 ADCO 4
B: Base Add Strings
Test Buttons 11:47:34 GMT+0100 ADCO
A+ B = TechBase 11:47:34 GMT+0100 ADCO
TEST 1 Toogle NPE LEDs: 11:47:34 GMT+0100 ADCO 4 v
TEST 2 () GPRS_LED 1P Addres:
TEST 2 (@) SIATUS LED My 1P: Get IP Addres
() USER_LED Toogle

Adobe Flash Debugger installation

Programming with debugger connected to your application is much easier. Please download the appropriate debugger to you
web browser. http://www.adobe.com/support/flashplayer/downloads.html Please note that the location of downloaded files
(installation files) can not be changed after installation.

It is highly recommended to use Firefox as a default Web browser ( sometimes there
are problems with connecting to the debugger via Google Chrome browser).

Default browser used for running/debugging your application might be changed in:
Flash Builder-» Window- Preferences— General- Web Browser
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Building Modules

Building New Modules

1. After opening the project, right-click the modules package and choose the following option: File-New-MXML Module (see
the screenshot below).

File Edit Source Navigate Search Project Run Window Help

NrEeol@ $-0 Q% -QU- W SH-ISJED H-F -~
=08 [. ExampleModules.mxml 'E NewTelnetConnecti... 51 NewTelnetConnecti... i Del
“’|:‘=:‘>||E\'4=:Dv |Suurce @Desim|
= !_E BampleModules ‘_ 1 <?xml version="1.0" encoding="utf-g"7>
4 i3 ExampleModulesSDK 2=9<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
4 (8 src 3 xmlns:s="library://ns.adobe.com/flex/sparck"”
4 H} (default package) 4 xmlns:mx="library://ns.adobe.com/flex/mx"
> T ExempleModules.mxml | 5 width="100%" height="100%" minWidth="955" minHe
» M components 6 <fx:Script>
4 | [ module™ —_— :
» 8 Cha New | (@ FlexProject
» 8 oyn GoInto [#§ FlexLibrary Project
>l Mog [ FlexMobile Project
> F e = CoPY R
o Paste [ ActionScript Project
b ne " . . .
: ‘ Test{ 3¢ Delete & ActionScript Mobile Project
= obsidial " {@ Flash Professional Project 1
> m Flexd51 Bl 'ﬁ Flash Catalyst Compatible Project
» m Referenced % Project..
> (= bin-debug | pug  Import... ar
b (= dev A B MXML Application
‘ I
- Compare Project with Version... »| T MXML Component
5% Outline &2 : T Item Renderer
& Refresh
. ¢ B MXMLModule
-
(® ExampleModul Execute FlexUnit Tests £ MXML Skin
© connection Validate * ActionScript File
© moduleNar Team » | T ActionScript Class
- npﬂd:;: Compare With » | T ActionScript Interface e
o pass: ) : ) o
o status:Lab Restore from Local History... * ActionScript Skinnable Compenent -
o tabsForm: Properties "L CSSFile
o testl : Buttc % Test Case Class k
o test2: Buttg Remove from Context Ctrl+Alt+5Shift+Down = Test Suite Class 4
o test3: Buttor ; - o e E
o testloader: ModulelLoader E‘llo Design Mode Problems 22 a5 9
: « T . Folder —
e Design Mode Problem Details | = 1a_||
o user: Textlnput [ File
@ addTask(String, String, ...) : void (g NxDynamics_dev3 %
< connect() : void (g3 ExampleModulesSDK [ Bample.
@ load(): void P SWC configuration Issue F4  Other.. Ctrl+N
@ statusRefresh(TimerEvent) : void &, S{DOCUMENTSY/NxDyna - —
S o= . N
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2. Enter a module name and select the ,,Do not optimize (module can be loaded by multiple applications)” option and click
Finish.

MXML Module
Create a new MXML module.

.
New MXML Module ESEER
J

Source Folder: ExampleModulesSDK/src Browse...
Package: modules Browse...
'
I[ Name myModule
b
| Layout: Neone -
| Width: 400 Height: 300
|
Medule Type: @) Spark
" © MX
/| Output size: (© Optimize for application: |ExampleModules.mxml ~
| @ Do not optimize (module can be loaded by multiple applications)
| i

i‘ @ Finish | [ Cancel
—_———

3. Go to the Design tab which enables you to place objects graphically on your module.
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4. We use Textlnput and Button components. Drag these elements onto your module area. Then name objects (id field on
the right screen) with the following names: myData and myButton.

| Snm:al Design | 3 [ | State: |-:Stdf_1> - l [ |€)|Ql ’10056 v]l

5. Now it's time to add events handler for myButton click event. Let's assume that we want to read NPE IP address by
pressing myButton and display it on myData TextInput: right-click on myButton and choose the Generate Click Handler
option. Now, define function for handling that was automatically created. (line with yellow background color were added by
user):

<fx:Script>
<! [CDATA|
import functions.*; // remember to import this library

protected function myButton clickHandler(event:MouseEvent) :void

{

var command:String = "ifconfig";
NxGlobals.getInstance() . addTask("cmd", K command, {custom function:yourActionsl} )

}

public function yourActionsl(response:String) :void{

myData.text = functions.StringOperations.search(response,"inet addr:" " ", 0);
}

11>
</fx:Script-

6. Next step is to run the created module. Press F11 to start debugging, insert correct data and press Connect. Then type
your module name - myModule.swf - and press Load.
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Uploading Modules to NPE

1. upload the myModule.swf (which was just created in bin-debug/modules in your procject folder) file via FTP. The file has to

be uploaded to /mnt/nand-user/NxModules or /mnt/sd/NxModules (the location is related to the location of NX Dynamics
installation)

2. Run NX Dynamics, open Custom Modules tab, there should be the myModule.swf file in expandable list. Press the Load
button.

NX DYN AMICS M’mj Connection Help

Status Ethernet GPRS 1/0 System Services Custom Module/Application

Link to module: TEST.swf

192.168.0.153 | [ Button_|

® CONNECTED

Please remember that updating NX Dynamics will remove your uploaded
modules. It is recommended to recompile modules with new NxLib included
in a new NX Dynamics release.

Each module should implement nxGeneral.NxModulelnterface interface which forces user to define a procedure for
unloading modules, showing and hiding modules (change of the NX Dynamics tabs)

s:Module xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"

xmlns:mx="1library://ns.adobe.com/flex/mx" width="400" height="300"
implements="nxGeneral.NxModuleInterface"
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Syntax Description

Function: addTask

The addTask function sends a defined command to Telnet channel and directs the response to the given function.

addTask(channel, command, {custom function:yourFunction

the first argument channel

- “back” stands for Background Channel
- “cmd” stands for Commands Channel
- “long” stands for Long Channel

the second argument command - Linux command to be executed on NPE

the third argument {custom_function:yourFunction} - yourFunction is the name of a function, which contains procedures for
using received response.

Example:

var command:String = "ifconfig"
NxGlobals.getInstance() addTask("cmd",6 command, {custom function:myFunction

public function myFunction(response:String):void
Alert.show(response); // displaying response in a popup Window

Keep in mind that:

1. callback definition should be defined as public.
2. callback function must be added without usage of parenthesis “()"”

{custom_function:myFunction}); - This is some good
{custom_function:myFunction()}); - This is some wrong

Function: functions.StringOperations.search

functions.StringOperations.search(response,starting sequence,ending_sequence, repetition)
Function helps to filter find the fragment of the response that is of our interest. We get
this by giving starting phrase and ending phrase.

Example:

response: inet addr:192.168.0.153 Bcast:192.168.0.255 Mask:255.255.255.0

starting sequence: “inet addr:”

un

ending sequence: (white space)

repetition 0 (the first)

functions.StringOperations.search(response,“inet addr:”,” ”,repetition)

Result: 192.168.0.153
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Modules Loaded as Read-Only

If you loaded your modules by adding modules in User Manager, you can set the Read-Only flag. This flag determines the
permissions of the module. Please define global private variable and setter function in your module in the following way:

private var R0O:Boolean= Talse;

public function set RO(value:Boolean) :void{
RO = value;

}

If the module is loaded as Read-Only this variable will be set to true, otherwise to false. So on the basis of this parameter
you can block some options in your module. Please keep in mind that RO is not initialized just after a modulee is loaded, so
during initialization event, this variable is not set yet. RO is set while setter function RO is invoked.

Please see “Tutorial ReadOnly.mxml” in SDK
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Modules mandatory public functions

Each module has to implement 4 functions which are:

1. inActive() - the developer has to define procedures that are invoked when the user changed the focus to other tab in NX
Dynamics. This function refers only to the modules loaded as tab in NX Dynamics.

2. active() - the developer has to define procedures that are invoked when the user changed the focus back on tab in NX
Dynamics. This function refers only to the modules loaded as tab in NX Dynamics.

3. unloadModule() - the developer has to define procedures that are invoked when the user has closed the module.

4. moduleTimeStamp() - the developer should define the way of setting visible indicator of the module version. Please see
how it's made in other modules like ModbusModule.mxml. This is recommended to assure developer that is not testing
the modules loaded from web browser cache.

If you have used Timers (flash.utils.Timer) in your module, please stop them in
unloadModule() and inActive() to prevent from unnecessary operations taking place in
the background.

Tutorial modules

Database access

In NX Dynamics SDK you have opportunity to easily access Sqlite3 database.

communication

function readDatabase clickHandler(event:MouseEvent

var database:DatabaseSQL = DatabaseSQL
database.setDatabaseFile("/mnt/mtd/Flex/examples/example.db"
var query:String = "select * from myTable"

database.sendQuery(query, resultConfig
function resultConfig(result:0Object

var str:String = result.result; // result of operation in XML format
resultTextArea. text = str

Please see “Tutorial_Database.mxml” in SDK.

File Editor component

In NX Dynamics SDK you have opportunity to easily create files viewer/editor of files on NPE device. This may be useful for
editing some configurations or controlling logs, etc.

var fileFileTitleWindow:FileTitleWindow = FileTitleWindow
PopUpManager . addPopUp (fileFileTitleWindow

PopUpManager . centerPopUp(fileFileTitleWindow
fileFileTitleWindow.setFile("/mnt/mtd/Flex/examples/Example.txt"

fileFileTitleWindow.mode = "tail"; // "all" for reading entire file, "tail" for readling
last lines (useful for logs)"
fileFileTitleWindow.size = "3000"; // used when "tail" mode is set. It truncates size bits

from the end
fileFileTitleWindow. setEditable
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fileFileTitleWindow.title = "Text Editor (/mnt/mtd/Flex/examples/Example.txt)";
fileFileTitleWindow.download!( ) ;

Please see “Tutorial_FileEditor.mxml” in SDK

System configuration (/mnt/mtd/syscfg) x I

HOST_NAME=techbase
HOST_IP=152.168.0.133
GW_IP=132.168.0.1
NET_MASK=255.255.255.0
HOST_MAC=18:83:C4:04:23:EE
RTC_RESTORE=Y
OUT_RESTORE=Y
START_CONSOLE=N

START BLINE=N

START DHCE=Y

START FIDP=Y

START TELNET=Y
START_SNME=N |
START_NPESRV=Y
START_INITSRV=Y )
START_ADPRCHE=Y !
ETH DNS_1=8.8.8.8
ETH DNS _2=2.8.4.4

D TS G

A

HTTP Service Object

In NX Dynamics you can easily access any remote data by using Flex HTTPService object.

Code below presents HTTPService object definition:

<s:HTTPService result="httpservicel resultHandler(event)" id="request" fault=

"request faultHandler(event)"

url="http://www.a2s.pl/npe/softmgr/Michal/wymiana/test.php" method="GET" resultFormat="text"
/>

Code below presents the way of sending request to a server:

protected function sendRequest() :void

{
// SENDING REQUEST TO A WEBPAGE WITH PARAMETER
request. send( {myParameter:"Hello World"});

}

Please see “Tutorial HTTP.mxml” in SDK
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Generating Charts Based on Downloaded CSV Files

In NX Dynamics you can easily access any remote data as it was described in the previous paragraph. In this case the basic
CSV file is parsed into XY plot components.

The code below presents HTTPService object definition:

<s:HTTPService result="httpservicel resultHandler(event)" id="request" fault=

"request faultHandler(event)"

url="http://www.a2s.pl/npe/softmgr/Michal/wymiana/test.php" method="GET" resultFormat="text"
/>

The code below presents the way of retrieving data from response for the server:

protected function httpservicel resultHandler(event:ResultEvent) :void

{
// HERE YOU CAN PROCESS INFORMATION, FOR EXAMPLE TO ADD NEW DATA TO A CHART
// RESULT IS A STRING, SO YOU CAN USE STRING FUNCTION TO HANDLE IT

// received response
var result:String = event.result 2s String;
outputTextArea. text = result;

var resultArray:Array = result. split("\n"); // seperating each line (row)
// adding random variables to chart

for(var key:0Object in resultArray) |
var columnsArray:Array = resultArray|/key| split("; ") // seperating each column
(parameter)

// adding data to the chart
data. addItem!
{
yValuel:columnsArray! 2|,
yValue2: columnsArray! 3|,
yValue3:columnsArray 4|
});

Please see “Tutorial_CSV.mxml” in SDK
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NX Dynamics Modules

PostgreSQL Module

PostgreSQL Module can access any PostgreSQL database. You can easily define parameters of PostgreSQL connection and
save them in local cache, so you no longer need to define them again. By using PostgreSQL Module you can browse your
stored measurement records made by iMod. PostgreSQL records are presented in a convenient datagrid form.

Inserted parameters are stored in local SharedObject.

Please set connection settings for database The form below please fill with the SQL
to be selected at startup. query to be executed at startup.
SQL Que
Host localhost e
Port number 5432

Database name postgres

Username postgres

Password

The way of presenting data in datagrid form

SQL Query select * from pg_tables

schemaname tablename tableowner tablespace h

pg_catalog pg_database postgres pa_global 1

pg_catalog pag_authid postgres pg_global

information_schema sql_parts postgres |

information_schema sql_sizing postgres -

information_schema sqgl_sizing_profiles postgres

pg_catalog pg_user_mapping postgres

pa_catalog pg_depend postgres

pa_catalog pa_tablespace postgres pg_global

pg_catalog pa_pltemplate postgres pg_global -
L/

<« 1 [»] |

Database Name postgres Settings
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ControlPanel Modules

Before running the examplary ControlPanels please start iMod with specially defined
MainConfig.xml which is provided with NX Dynamics. To run iMod with this config
please just execute the following commands (it will copy iMod config and start iMod):

cp /mnt/mtd/Flex/ExampleXML/ExampleMainConfig.xml /mnt/mtd/iMod
config/MainConfig.xml
imod start

Please note that examplary ControlPanels do not work with different MainConfig.xml

Please note that the manual for CoolingControlPanel Module refers to the SDK issued
after the October 2012.

ControlPanels series is a simple and powerful way of visual representation of parameters in iMod. By editing simple
templates you can easily create you own ControlPanel to monitor and control the parameters of your system.

Creating your own ControlPanel consists basicaliy of 5 steps:

. copying the image of the scheme representing your system

. placing viusual components onto the uploaded scheme

. setting parameter-id for each visual component that you have placed
. defining click action for each component

. compiling and test the operation of your own ControlPanel

u b~ WN -

Available components in NX SDK (NxModule/sqglPackage):

- TransDoubleButton (for digital readings)
- TransDoubleButtonFill (for digital readings)
- TransDoubleButtonRect (for analog readings)

SimpleControlPanel
SimpleControlPanel Module is an easy start-up for designing your own control panels modules. Every ControlPanel consists of
2 mandatory components:

1. ControlPanel toolbox for monitoring and controlling the process of subscription to reading parameters.
2. Visual Components reading specified value of iMod parameters

Let's have a look at the one component that is placed on SimpleControlPanel.

sqlPackage:TransDoubleButtonFill id="ioTest0" x="52" y="81" width="45" height="45"
TIGER ID="6" toggle="true"
maxValue="1" minValue="0"
cornerRadiusVar="2" toolTip="Start/Stop main compresor in the
circuit"

The specific attributes that components have are:

1. TIGER_ID - its the most important attribute defining the parameter ID in the iMod that the component is going to read
2. toggle - (true/false) determines whether the clicking on the component should invoke toggle operation. If the value of
parameter is 1 clicking on the component will set the value to 0
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Let's have a look at another component that is placed on SimpleControlPanel.

<sqlPackage:TransDoubleButtonRect id="testComponent2" x="276" y="79" width=
"99" height="42"
TIGER ID="5" click="testComponent2Click(event);"
customFunction="{doorFunction}"
maxValue="1" minValue="0"
label="Clickable"
color="0x000000"

/>

The specific attributes that components have are:

1. customFunction - this attribute sets the function that is activated while the new reading is made. You can define your own
procedures here like setting custom labels depending on the current value of parameter.

CoolingControlPanel

CoolingControlPanel is a module intended to be modified by users. The purpose of this module is to give examplary live
monitoring of iMod parameters. The users can program the behavior for his module.

The Other way of accessing iMod parameters

In order to read values of iMod parameters a simple SQL query might be sent to NPE. Please have a look at the
Tutorial_Database.mxml to see the way of accessing database. The only thing that you need to do is changing the
database file and query as follows:

database setDatabaseFile("/mnt/ramdisk/modbus.db" ) ;
var query:String = "select TIGER ID, Value from dane";

Then you can manipulate iMod parameters in XML format.
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Custom Images (NX Dynamics in Web Browser)

To change images in NX Dynamics you need to change one line in NX Dynamics.html. Cabge the following line:

flashvars.customImages - false;

to:

true;

flashvars.customImages

NxDynamics.html file is located in: /mnt/mtd/htdocs/nx/

The next step is just to replace your existing images files in /mnt/mtd/htdocs/nx/images with your specific images.

Please remember that this operation requires NPE reboot, but if you want
immediate effect (without rebooting) you need to perform the same
operations in /mnt/ramdisk/htdocs/nx
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