Interfacing with MD thermal systems via Matlab

After downloading the script appropriate to your Matlab version please do the following steps:
1. Open the script in Matlab and create a new script I.E. examples.m.
2. Then all you have to do is call the functions that reside in the main script.
MI and MB Registers 
There are 2 types of registers used for interfacing with MD systems via remote control: MI (4 digit integer) and MB (Boolean bit).   Full register map of MD systems is available from company’s website: 
http://www.mechanical-devices.com/homesites/PageGen2.asp?page=36490
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the Matlab script we will be using one function which is called MDReadWrite. The function accepts the following parameters:
IP Address of the machine, Port number of the machine, MI or MB register, value
Example:  MDReadWrite('10.100.102.140',5000,'MB0020?')


How to read MB:
Use the following syntax format:
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]COMMAND	MDReadWrite(’10.100.102.140’,5000,’MBXXXX?’)
RESPONSE	MBXX, 1 or MBXX,0 
Please note, when writing command the register address should be in 4 digit format such as MBXXXX. In response the register address will be listed in short format without the zeros. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]EXAMPLE	MDReadWrite(’10.100.102.140’,5000,’MB0020?’)  Will return response MB20, 1 (system is off) or MB20, 0 (system is on).


How to write MB:
Use the following syntax format, register cell address should be entered as 4 digit format “XXXX”:
COMMAND	MDReadWrite(’10.100.102.140’,5000,’MBXXXX,0’)
RESPONSE	OK 
The rule of thumb is that value “1” will enable the bit and value “0” will disable it, with one exception being bit MB0020 (“RUN” bit) which works the other way around.  
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]EXAMPLE	MDReadWrite(’10.100.102.140’,5000,’MB0020,1’)
RESPONSE	OK
EXAMPLE 1	MDReadWrite(’10.100.102.140’,5000,’MB0020,0’) will generate response “OK”. The thermal system has been turned on by activating MB20 (“RUN” bit). 
EXAMPLE 2	MDReadWrite(’10.100.102.140’,5000,’MB0020,1’)will generate response “OK”. The thermal system has been turned off by deactivating MB20 (“RUN” bit). 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21]EXAMPLE 3	MDReadWrite(’10.100.102.140’,5000,’MB0023,1’) will generate response “OK”. The Presets have been turned on. 


How to read MI:
ReadMI command is used to retrieve the value of the MI register cell. Use the following syntax format:
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]COMMAND	MDReadWrite(’10.100.102.140’,5000,’MIXXXX?’)
RESPONSE	MIXXX,YYY 
Please note the difference in syntax.  When writing command the register address should be in 4 digit format such as MIXXXX. In response the register address will be listed in short format without the zeros. 
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27]EXAMPLE 1	MDReadWrite(’10.100.102.140’,5000,’MI0699?’) will return response MI699,350 which tells us that the Set Point is programmed to +35C.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]EXAMPLE 2	MDReadWrite(’10.100.102.140’,5000,’MI0006?’) will return response MI6,325 which tells us that the Actual Temperature reading is +32.5(C).  
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33]EXAMPLE 3	MDReadWrite(’10.100.102.140’,5000,’MI0699?’) will return response MI6,-250 which tells us that the Set Point is programmed to -25C.  


How to WriteMI:
WriteMI command is used to change the value of the MI register cell. Use the following format:
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36]COMMAND	MDReadWrite(’10.100.102.140’,5000,’MIXXXX,YYYY’) 
RESPONSE	OK
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39]EXAMPLE 1	MDReadWrite(’10.100.102.140’,5000,’MI0699,-550’) 
WriteMI(“0699”,”-550”)  will generate response “OK”. The Set Point has been set to new value  of -55C. 
EXAMPLE 2	MDReadWrite(’10.100.102.140’,5000,’MI0699,1250’) will generate response “OK”.  The Set Point has been set to new value of +125C. 



Commonly Used Registers
Although MD thermal systems can be controlled via remote control for a wide range of functions, and all register maps are made available by MD, most users suffice with only a handful of registers. Most commonly used registers are outlined below. 

MB20 	“RUN” bit. Turns the system on and off
MI6	“ACTUAL TEMP” reading
MI699	“SET POINT” register
[bookmark: _GoBack]MB83	“CONVERGE” bit. Tells you that the Set Point has been reached within the preset accuracy. Read only bit. 
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