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Note that if you load a log from an external file or from memory for editing, the saved log will 
not be overwritten unless you resave the log using the File Control.

• Advanced Details for Igor Pros

Data Logger Algorithm & File Structures

The data logger is essentially a background task that uses VDT functions to communicate with 
external devices. A typical sequence of VDT commands executed to read data from an 
instrument would be something like:

VDTOperationsPort2 COM1
VDT2 killio
VDTwrite2 /O=0.5/Q "query string"
VDTread2 /O=0.5/Q VDTReadValue

The function which forms the main loop of the background task is LogData(). Data are saved in 
the folder root:Packages:RS232Logger:. Values read from devices are stored in waves called 
W_display# and recorded values are stored in channel#, where # is the channel number, 
numbered from 0. Timestamps are saved in the double-precision W_display_time and W_Time 
waves. As the "display" waves are filled with values, data are occasionally stripped from the 
start of the waves (in a similar way to a FIFO structure), so that readings older than the tracking 
display are not preserved. As data are recorded, points are appended to the channel waves, so 
that they increase in size ad infinitum. Five waves are used as storage space for global values: 
Config and ConfigTxt contain numeric and string configuration information (user-configurable 
options), and Chan and ChanTxt are two dimensional waves where channel-specific 
information is stored, with each column representing a channel. W_Log is a double precision 
wave which provides an internal scratch space for the logger. Dimension labels have been 
used extensively in the code to help with identification of the global values. When certain 
configuration settings are reset, config.txt is saved to the data logger folder as an Igor text 
wave (ServerSettings.itx), and the Chan and ChanTxt waves are saved as ChannelSetup.itx. 
When the data logger is initialised, these waves are read to set the file and channel settings. In 
this way, most of the current settings are not lost when we exit the data logger.

When a log is saved to memory, a data folder is created at the root level and named after the 
experiment ID. Copies of the "channel" waves are stored in this data folder and are renamed to 
reflect the channel names. Copies of Chan, ChanTxt and W_Log are stored in a subfolder 
named LogSetup. For the log to be reloaded correctly, all of these waves must be preserved in 
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their saved locations. The channel numbers are saved in the wavenote of each wave so that 
they can be restored when the log is reloaded. The experiment ID is saved as the wavenote for 
Chan. 

When a log is saved to file, the channel waves together with Chan, ChanTxt and W_Log are 
saved as an Igor text wave. The file is saved with the extension .ilf (not listed at 
http://filext.com/) to identify and assist with reloading logs.

Data Logger Compilation Errors

Check that you don't use any procedures with the same name as those in the DataLogger 
procedure file (most of the Data Logger function names are preceded with DL_ to avoid 
clashes), and that you have the VDT2 XOP loaded.

Hiding of Procedure Files

A compilation error will stop a background function. To try and ensure stability of the logger (or 
to protect the background process from inquisitive users), when the logger is started all 
procedure windows are hidden and the Other Windows submenu of the Windows menu is 
disabled to prevent the user accessing the procedure windows and recompiling. To allow 
access to procedures while the logger is active, edit the line at the beginning of the Data 
Logger.ipf procedure file to change the value of static variable ktesting to 1.

How Time is Calculated

In order to calculate time with sufficient precision, I was forced to use the ticks function, which 
returns the number of ticks elapsed since the operating system was initialised. A reference time 
and number of ticks are saved, from which the current time can be calculated, provided you 
know the tick rate (~60 per second for a PC). Unfortunately, the tick rate seems to vary 
somewhat between machines. You can use the function DL_TicksTest(num) to determine the 
approximate tick rate - Igor will not respond until num seconds have elapsed. The tick rate is 
stored in W_Log[%TicksPerSec] and is reset when the data logger is initialised - edit the 
function DL_InitialiseDataLogVariables() if the value 58.8245 doesn't work for you! When the 
logger is active the calculated time is occasionally checked against datetime, and if the two are 
out of sync the reference time and tick values are reset.

How Acquisition Rate is Calculated

An estimate of acquisition rate is provided by dividing the number of points in the "display 
waves" by the time period represented by the waves (the difference between the first and last 
timestamps for these data, which is approximately the x-axis range of the Log Graph when 
viewed in tracking mode). 

Data Logger User Functions

If you are familiar with writing procedures for Igor Pro you can extend the functionality of the 
Data Logger by editing or adding functions to the Data Logger User Functions procedure file. 
You can write functions to read data from instruments that return cryptic strings that need 
parsing, or convert readings to different units. You could even use another XOP for 
communications. The appearance of the Log Graph can be tweaked by editing the 
DataLoggerGraphStyle() function. For example, if you want to display a channel named foo in 
the Log Graph in cityscape mode, with the axis autoscaled from zero, add the following case to 
the switch statement:

case "foo": // channel name string
ModifyGraph mode($StrTraceName)=6 
SetAxis /A/E=1 $StrAxisName 

break
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Note that the channel name, rather than label, is foo. Channel names and labels are set in the 
Set Up Channels panel. Use $StrTraceName to reference the channel trace, and 
$StrAxisName to reference the appropriate axis.

Additional Email Flags

If you wish to use additional flags for postie, they can be stored as text in 
ConfigTxt[%emailFlags].

Communication Errors

If a device fails to respond to a request for data, the VDTread operation will time out after 0.5 
seconds and NaN will be taken as a reading. When a device continues to time out with every 
attempt to read data, it may appear as if Igor is locked up, because most of the time VDT will 
be waiting for a response and not allow any other activity to occur. This means that there is no 
easy way to abort the background task or turn the recalcitrant channel off. In an attempt to deal 
with this situation, when NaN is returned, indicating a failure to read, a panel is created on the 
screen with some text informing the user that there's a problem, and suggesting that the user 
hold down the escape key to turn off that channel. The panel is left on the screen for a couple 
of seconds (to allow the user to read the message) and the keyboard is monitored for the 
escape key. When the escape key is detected, the bad channel is turned off, allowing the user 
to interact with the GUI. If anyone can suggest a more elegant way of dealing with 
communication errors, I'd like to hear your ideas!

I think the data logger should work on the Mac OS9, without email and web publishing 
capabilities. It should be easy to adapt for Mac OSX, using command line scp and sendmail.


