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CBLMCH(command,args)

Data types: Int, List

CBLMCH sets up the CBL by formatting and sending commands. For commands specific to a particular interface, see the corresponding interface module documentation. 
· Command 1

· If dim(args) is 1

· If args is {0}, sends {1,0} (Clears memory of interface)

· Otherwise, sends {1,1,args[1]} (Sets up channel 1) due to change in v1.6
· If dim(args) is 2

· Sends {1,args[1],args[2]}
· If dim(args) is 3

· Sends {1, args[1],args[2],0,0,args[3]} (Used before Command 4)
· If dim(args) is 5
· Sends {1,args[1],args[2],args[3],args[4],args[5]} (Used for full setup of a channel)

· Command 3

· If dim(args) is 1

· Sends {3,-1}

· args is ignored; used to repeat last Command 3 in the interface's memory

· Not valid on the CBL

· If dim(args) is 2

· Sends {3,args[1],args[2],0,0,0,0,0,0,0} where args is {time per sample, number of samples}

· If dim(args) is 3

· Sends {3,args[1],args[2],0,0,0,0,0,0,0,args[3]} where args is {time per sample, number of samples, FastMode sampling (1 if on, 0 if off)}

· Not valid on the CBL

· If dim(args) is 9
· Sends {3,args[1],args[2],args[3],args[4],args[5],args[6],args[7],args[8],args[9]}
· If dim(args) is 10
· Sends {3,args[1],args[2],args[3],args[4],args[5],args[6],args[7],args[8],args[9], args[10]}
· Not valid on the CBL
· Command 4
· If dim(args) is 3
· Sends linear equation args[2]+args[3]*x to channel args[1]
· List format is sent as {4,args[1],1,args[2],args[3]}
· If dim(args) is greater than 3
· Sends equation of type args[2] to channel args[1]. Coefficients are all elements after args[2]. Consult the CBL 2 Technical Reference Guide for more information.
· Command 7
· If args[1] is 1
· Sends {7} to the interface, and stores the returned output to CBLMStat.
· If args[1] is 2
· Sends {7} to the interface, and stores the returned error condition (CBLMStat[2]) in CBLMStat as a one-element list.
· If args[1] is 3
· Sends {7} to the interface, derives the OS version, and returns the OS version in one-element list CBLMStat,
· Command 10
· Sends {10,args}
· See the CBL 2 Technical Reference Guide for more information.
· Command 31
· This sends Command 1 to set up digital output.
· args is a list of integers, less than or equal to 32 (22 on CBL) elements, and each element is an integer between 0 and 15. Each element represents a nibble (or byte on LabPro) to be sent each time a sample is requested by a Command 3.
· Sends {1,31,dim(args),args[1],args[2], ... args[dim(args)]}
· Function -1
· Sends the list args to the interface. Since it is neither feasible nor necessary to include every interface command in CBLMCH, this is used to use any command in a CBLMCH-compatible environment.
CBLMCH does most of the CBL interfacing. The sensor modules tell CBLMCH which values to send. The sensor modules use CBLMCH's command 4 to set up conversion equations.
Commands that are invalid on the CBL are valid on the CBL 2 and LabPro. It is currently the program's responsibility to prevent sending of an invalid command, as CBLMCH does not check for errors. However, it does report if sending a command failed or otherwise resulted in AMS throwing an error. The boolean CBLMErr is set to true if an error occurred, and CBLMData is set to {"ERR"}. 

CBL Sensor Modules (v1.5)
CBLM[sensor name](function,args)

Arguments: integer, list

Returns: list

Valid function values: 0, 1, 2, 9, 10, 11

· function is 0

· Returns sensor information list: {Command 1 ID, Full Sensor Name, Sensor Mode, Lower Safe Limit, Upper Safe Limit, Is Calibration Linear, Required Calibration Points, Conversion Output Unit, Is Affected by CBL Power Limitation, Is Digital, CBLM Version, AutoID value, Lower Recommended Range, Upper Recommended Range, Recommended Sample Duration, Is Calibrated by Interface}

· args is ignored.

· Sensor mode

· 0 if resistance-mode sensor

· 1 if Vin-low (0V - 5V mode) sensor

· 2 if Vin (-10V - 10V mode) sensor
· 3 if DIG input

· 4 if SONIC port probe

· 31 if DIG OUT interface

· For digital probes, args[1]-100 
is the Command 12 mode

· Zero calibration points indicates a direct connect sensor
· function is 1

· Gets and returns the list stored in the interface's memory. 

· args contains the channel whose data is being requested.

· function is 2

· Converts voltage/resistance values to SI units. CBLMSD is the input list.
· If dim(args) is 1 and args[1] is 1:

· Uses default calibration to perform conversion
· If args[1] is 4:

· Sends the appropriate Command 4 to the interface, using default values
. If it fails due to an inability for Command 4 to function on a particular sensor, CBLMErr is set to true and CBLMSD is unmodified. 
· args[2] is the channel to set the equation for.

· If args[1] is -4

· Returns {algorithm, numpoints, point1, point2, ...}
· function is 4

· If args contains the calibration values (2 for linear, 4 for thermistor, see function 1 for number of args)

· Uses custom calibration to perform calculator-side conversion

· function is 10

· Returns list of important sensor information topics

· args is ignored

· function is 11

· Returns full information on sensor information topic specified in args
· args is a 1-element list, of which the value of the sole element corresponds to the position of the selected topic in the information topic list from function 10.

· :cblmch(10,{1}) returns the information from the first sensor information topic.

When data is returned by a sensor module, it is stored in the variable CBLMSOUT as a list. The exception to this is function 2, which overwrites CBLMSD in order to conserve memory.
CBLM

CBLM is the provided program that provides a user interface for the modules. 

(Current as of v1.4)

Programs and Subprograms:

· CBLM is the main program (currently CBLMBETA).
· CBLMBPLS (CBL Module List Builder) creates three lists: CBLML, CBLMLM, and CBLMLN. 
· CBLMCH is the general interface handler. 
· CBLMDI (CBLM Detect Interface) detects which interface is attached to the calculator.

· CBLMDS (CBLM Detect Sensor) scans a specified sensor channel and returns the Command 1 mode for the attached sensor. It can be inaccurate on the original CBL, as the value is derived from the sensor's AutoID resistor value.

· CBLMDD (CBLM Display Data) is the subprogram responsible for handling data display following collection. 

· CBLMRTDD (CBLM Realtime Data Display) is the subprogram responsible for handling the display of realtime data. 

Lists

· CBLML, CBL Module List, contains the names of the sensor subprograms.

· CBLMLM, CBL Module Mode List, contains operation modes for each sensor.

· CBLMLN, CBL Module Name List, contains the full name for each sensor.

· CBLERL, CBL Error List, contains text representations for each error that the CBL can produce. 

· CBL2ERL, CBL 2 Error List, contains text representations for each error that the CBL 2 can produce. LabPro error messages are also processed by this list. 

· CBLMDatA through CBLMDatG contain the raw data returned from the interface. 
· CBLMDatL contains the list of raw data list names. This is CBLMDD’s input.

· CBLMStat contains the data returned by CBLM's Command 7. 
· CBLMSD, CBLM Sensor-In Data, is used by the sensor modules as the input and output for unit conversions.

Integers, expressions, booleans, and other numeric data

· CBLMDIO (CBLM Detect Interface Output) provides the output for CBLMDI.
· CBLMDSO (CBLM Detect Sensor Output) provides the output for CBLMDS. 

· CBLMERR is used to indicate whether a subprogram's execution resulted in an error condition. 
· All one-letter variables are temporary and CVSoft probably forgot to add them to the Local statement.
Special Modules

Some modules identify as sensor modules but require additional code for proper functionality. These are the digital modules, the motion sensor modules, any interface modules to handle interface-specific functions (for example, CBL 2 sound), and the DIG OUT module. 

Digital modules operate on port 21, and change between two binary values when an event occurs. For example, the Vernier Radiation Monitor (module name CBLMVRM) reads high (binary 1) when a radiation particle is detected. The CBL 2 and LabPro can count transitions, report transition frequency, and accept input from the DIG OUT port of another interface. 

The original CBL uses a modified type of left-handed BTA connector. I (CVSoft) have been unable to find this cable directly, but Vernier Science sells them. Cutting two properly placed grooves in a BTA cable should allow the connector to fit. 
The DIG Output module is not capable of sending the digital output, but it can process hexadecimal strings into CBL-compatible nibbles. Use CBLMCH's function 31 to send data through the DIG Out port. Being an output module, it does not act entirely like an input/sensor module. The DIG OUT module is technically an interface module, but acts like a sensor module.
CBLMDDO(command, arg)

· command=0

· Returns information list in the same format as the sensor modules. 

· command=1

· Sends a Command 3 to trigger one set of samples. arg contains the length of the Command 1 list.

· command=2

· Translates hexadecimal into a CBL decimal nibble list. arg contains the one-element list, which contains the hexadecimal string. The letters are upper case; CBLMDDO is case sensitive.
· Functions 10 and 11 behave in the same manner as a sensor module, returning help information.

The interface module CBLMCBL2 handles interface functions that are specific to the CBL 2 and LabPro. 

CBLMCBL2(command,args)

· command="SOUND"

· Sends {1999,args[1],args[2]}

· See the CBL 2 Technical Reference Guide for timings.

· command="LED"

· Processes Command 1998.

· args[1] contains the LED color name (RED, ERROR; ORANGE, AMBER, YELLOW; GREEN, OK) as a string

· args[2] is 1 for on, 2 for off. 

· Returns {"OK"} in CBLMData if sending does not fail. 

Non-Module Subprograms
Several functions of CBLM are replaceable in order to suit the user's needs. In order to facilitate this, these functions have been separated from the main program and are provided by subprograms called from within the main program. 
CBLMDatM is a matrix variable that provides sensor setup information to the data display modules. The number of rows corresponds to the number of channels active.
Row format: ["Channel name",channel number,"Sensor module name","Sensor name"]
CBLMDD(list, CBLMDatM)

List is a list of strings containing the names of the data lists.

Updates in CBLM v1.4:
In order to better facilitate multichannel support and to fix some bugs resulting from the way matrices are handled, I've updated the sensor module specifications to version 1.4. The modules no longer read CBLMDatA, but rather CBLMSD (CBLM Sensor-In Data); As the original data often needs to be preserved, this allows the additional lists such as CBLMDatB to be loaded into a sensor module without overwriting CBLMDatA. However, conversions will overwrite CBLMSD, so it is best used as a temporary variable.
� It is the program's responsibility to send Command 4 with custom parameters.





�This was changed from args[1]-20 in version 1.4.2


�Formerly was function 2.





