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A Brief Guide to Getting Started with Alvin2
1. Motivation. The original Alvin described in our JSLHR paper1 provided experimenters with some reasonably straightforward methods to design a variety of experiments using various combinations of auditory signals, images, text, and video. The program proved to be fairly easy to use if the experimenter’s procedure was similar to one of the many examples that we distributed with the software. Since the program is driven by a flexible scripting language, a great many procedures could be implemented other than the tasks we put together. However, for a variety reasons, designing experiments that departed in fundamental ways from any our examples was not always a simple matter. Our primary goal in developing Alvin2 was to make it easier to design your own experimental procedures. As explained below, this was done by: (1) switching from the somewhat clumsy Tcl scripting language used with Alvin to Lua, a simpler and more experimenter-friendly language, (2) making the flow of event control more transparent, (3) providing a great deal more flexibility in the format of the stimulus-presentation file, and (4) providing nearly complete control over the information that gets written to the ‘.res’ output file. In spite of the many changes that have been made to the program, it should not be any more difficult to use for experimenters who wish to design tasks that are straightforward variations on the examples that are distributed with the software. However, even for these tasks Alvin2 provides more convenient ways to handle certain routine functions such as controlling text size, displaying instructions, and positioning commonly used buttons such as Start, Replay, Backup, and Return to Main Menu.
2. General. Both Alvin and Alvin2 are controlled by a combination of: (a) C++ code in alvin.exe/alvin2.exe, (b) scripts that are written to control individual experiments, and (c) stimulus presentation files that determine what stimuli are presented to the subject. Alvin2 uses a scripting language called Lua in place of the somewhat awkward and unfamiliar Tcl language used with Alvin. Lua is a simpler and more intuitive language that is a bit C-like. Alvin experiment scripts use the extension ‘.alvx’ or ‘.tcl’; for Alvin2 we use the extension ‘.luax.’ The syntax for ‘.luax’ scripts is a bit different, but for the most common commands the translation is quite straightforward. For example, the line below from the layout function of an Alvin script file creates two buttons for 
the [w]-[r] identification experiment (‘wrid.alvx’):

button .w -x 42 -y 70 -h 9 -label W -label2 way -key w -value "w" 

button .r -x 50 -y 70 -h 9 -label R -label2 ray -key r -value "r"

The lines below show the equivalent commands for Alvin2:

  
button.new{name="w", x=42, y=70, label="W", key="w", value="w"}

  
button.new{name="r", x=50, y=70, label="R", key="r", value="r"}
See our JSLHR paper for an explanation of the options that are used in these commands.

3. The stimulus presentation file and ‘exp.presentation’. One of the most important differences between Alvin and Alvin2 has to do with the format of the stimulus presentation file – ‘.stm’ in Alvin; ‘.stim’ in Alvin2. In Alvin certain kinds of information was expected in certain columns of the ‘.stm’ file (e.g., an optional stimulus description field in column 1, a stimulus filename in column 2, etc.). In Alvin2 the format of the ‘.stim’ file is flexible and the experimenter essentially tells the program – through commands in the ‘.luax’ file – what kind of information appears in which columns. This is done mainly through a function – required for all experiments – called ‘exp.presentation’. The lines below comprise the presentation function for a [b]-[p] ABX discrimination experiment (see ‘bpabx.luax’ and ‘bpabx.stim’ in the ‘bpabx’ folder in the phonetics demos):
function exp.presentation()

    exp.playAudioFile(exp.stimulus[9])

    exp.isi(500)

    exp.playAudioFile(exp.stimulus[10])

    exp.isi(500)

    exp.playAudioFile(exp.stimulus[11])

end
The variable ‘exp.stimulus[9]’ here refers to the string (the name of a sound file in this example) that is in column 9 of the ‘.stim’ file for the current trial. Similarly, ‘exp.stimulus[10]’ and ‘exp.stimulus[11]’ refer to the strings in columns 10 and 11 (also names of sound files in this example). The sequence of events defined by this function is pretty straightforward: (1) play the sound file in column 9 of the ‘.stim’ file, (2) wait 500 msec, (3) play the sound file in column 10 of the ‘.stim’ file, (4) wait 500 msec, and (5) play the sound file in column 11 of the ‘.stim’ file. Although it is not explicit in the function, the inter-trial follows, then Alvin2 goes on to the next trial. This value defaults to 500 msec but can be changed with a command such as ‘interTrialInterval=1000’ under defineExperiment. (The ITI is measured from the time of the subjects’ response.)
The ‘.stim’ file for this experiment looks like this:

  0 20  0 10 1 3 1 1 bipi00.wav bipi20.wav bipi00.wav

  0 20 20 10 1 3 3 2 bipi00.wav bipi20.wav bipi20.wav

 10 30 10 20 2 4 2 1 bipi10.wav bipi30.wav bipi10.wav

 10 30 30 20 2 4 4 2 bipi10.wav bipi30.wav bipi30.wav

 20 40 20 30 3 5 3 1 bipi20.wav bipi40.wav bipi20.wav

 20 40 40 30 3 5 5 2 bipi20.wav bipi40.wav bipi40.wav

 30 50 30 40 4 6 4 1 bipi30.wav bipi50.wav bipi30.wav

 30 50 50 40 4 6 6 2 bipi30.wav bipi50.wav bipi50.wav

                          .

                          .

                          .

 70 50 50 60 8 6 6 2 bipi70.wav bipi50.wav bipi50.wav

 70 50 70 60 8 6 8 1 bipi70.wav bipi50.wav bipi70.wav

 80 60 60 70 9 7 7 2 bipi80.wav bipi60.wav bipi60.wav

 80 60 80 70 9 7 9 1 bipi80.wav bipi60.wav bipi80.wav

Only the file names of the audio signals in columns 9-11 are required. The other information was put into the ‘.stim’ file to make it possible to write this information to the ‘.res’ output file (see below) where it can be used when the results are analyzed. This optional information consists of: col1=VOT of stimulus A, col2=VOT of stimulus B, col3=VOT of stimulus X, col4=VOT value halfway between A and B (useful for plotting the discrimination function), col5=stimulus number on the 9-step continuum for stimulus A, col6=stimulus number for stimulus B, col7=stimulus number for stimulus X, col8=the correct answer; i.e., a ‘2’ here means that the 3rd stimulus (X) matches stimulus 2. 
One final note: suppose the experimenter wanted the ISIs to vary from one trial to the next rather than being fixed at 500 ms. The ISI values could be entered into two additional columns of the ‘.stim’ file, say columns 12 and 13. The stimulus presentation function would then read:
function exp.presentation()

    exp.playAudioFile(exp.stimulus[9])

    exp.isi(exp.stimulus[12])

    exp.playAudioFile(exp.stimulus[10])

    exp.isi(exp.stimulus[13])

    exp.playAudioFile(exp.stimulus[11])

end
4. The ‘.res’ output file: Alvin wrote certain kinds of information to the ‘.res’ output file based on a combination of fixed rules and information defined in the layout function. In Alvin2 the experimenter directly controls the format of this output file through a required function called ‘exp.formatResultLine’. The function below from the ‘bpabx’ experiment is longer than most because of all the optional information that is written to the file, but the effect of this function is reasonably straight-forward. For each trial, Alvin2 will write the following information to the ‘.res’ output file: col1=the trial number (exp.trialIndex), col2-12: the character strings in columns 1-11 in the ‘.stim’ file (exp.stimulus[1], exp.stimulus[2], etc.), col13=the subject’s response (a code for button 1 or button 2 in this case – determined by the ‘value=’ option when the button was defined in the layout function – see above), col14=the response latency in msec. The formatting strings (%1s, %4d, etc.) are taken directly from C functions such as ‘printf’ and ‘fprintf’ (e.g., %4d=format as an integer using a field width of 4; %12s=format as a string with a field width of 12, etc. – see www.freeos.com/guides/lsst/ch07sec05.html).
function exp.formatResultLine()

    return string.format("%4d %2s %2s %2s %2s %1s %1s 

      %1s %1s %12s %12s %12s %1s %6d %2d", 

      exp.trialIndex,exp.stimulus[1],exp.stimulus[2],

      exp.stimulus[3],exp.stimulus[4],exp.stimulus[5],

      exp.stimulus[6],exp.stimulus[7],exp.stimulus[8],

      exp.stimulus[9],exp.stimulus[10],exp.stimulus[11], 
      exp.response,exp.reactionTime)

end
5. Font size. Font sizes are handled in a much nicer way, though the Alvin method of setting fixed point sizes will still work (see below). A ‘fontsize’ option has been added to all of the commands that write text to the display. The idea was to address a frequent headache with fixed point sizes: a font of a certain fixed size that worked well with the screen resolution set to one set of values would not work well when displayed on a screen set to higher or lower resolution. The command ‘fontsize=2.5’ specifies a font size that is 2.5% of screen height rather than a fixed absolute size. A certain amount of trial and error is needed to find a ‘fontsize’ value that works, but the value should work well at other screen resolutions. Fixed point sizes can still be specified using exactly the same method that was used with Alvin – see our JSLHR paper and the font definitions in either ‘Alvin/tcl/fonts.tcl’ or ‘Alvin2/lua/fonts.lua’. One last note: we have not found any real use for fixed font sizes, so some of the fonts (e.g., Arial24, Courier12, etc.) that were defined in Alvin’s ‘fonts.tcl’ are not defined in Alvin2’s ‘fonts.lua’. If you want to use them the definitions will have to be added either in ‘fonts.lua’ or directly in the experiment’s ‘.luax’ file.
6. Feedback. Feedback is handled in a more flexible way. Feedback is provided if a function called ‘exp.showFeedback’ appears in the ‘.luax’ file. An example is shown below. The lines beginning with ‘--‘ are comments.

--

-- Blink the correct button. The buttons are named "b1" and "b2", 
-- and the correct response (1 or 2) is in column 8 of the .stim 
-- file (exp.stimulus[8]), so we can blink 'b' concatenated 

-- (using '..' below) with the string in column 8 (i.e., -- 

-- exp.stimulus[8]').

--

function exp.showFeedback()

    local answer = "b" .. exp.stimulus[8]

    button.blink(answer)

end
The nature of the feedback is determined by the specific commands in the ‘exp.showFeedback’ function. There are some ins and outs to feedback functions that take more require more explanation than can be given here, but you should be able to get a fair idea of how this works by studying these scripts: 

Alvin2/phonetics/vowels/vowelsymbols1.luax (feedback w/ button blink) Alvin2/phonetics/consonants/consonantsymbols1.luax (button blink)
Alvin2/phonetics/consonants/pmv.luax (feedback w/ changes in button color)
Alvin2/phonetics/wordtranscription/vowel01.luax (text feedback)
Feedback remains on the screen beginning immediately after the subject’s response and disappearing at the end of the inter-trial interval. To run an experiment without feedback do not include an ‘exp.showFeedback’ function.

7. Experiment menus. Experiment menus are handled a little differently from Alvin. A single file – ‘Alvin2/lua/menus.lua’ – defines all of the experiment menus. The menu that appears first in this list is the one that is loaded when Alvin2 is started. Any other menus that are listed in ‘menus.lua’ will appear in a dialog box when the ‘Switch Menus’ button is clicked. The format of the file is quite simple – see ‘Alvin2/lua/menus.lua’.
8. Sequencing tasks. Alvin2 provides a very simple method to string together several individual experiments. Alvin2 cycles automatically from one task to the next in a predetermined order. The ‘.luax’ file below defines an experiment consisting of 13 separate tasks.
defineExperiment {

    expList={

        "oddvowel.luax", 

        "oddinitialconsonant.luax", 

        "spoonerisms.luax", 

        "oddfinalsound.luax", 

        "rhyme.luax", 

        "soundsub.luax", 

        "detectingk.luax", 

        "reversals.luax", 

        "detectings.luax", 

        "oddstress.luax", 

        "globalforeign.luax", 

        "spelling.luax", 

        "counting.luax"

    }   

}

The individual tasks (‘oddvowel.luax’, ‘oddinitialconsonant.luax’, etc.) are ordinary script files that are developed individually and can be run as stand-alone experiments. Alvin2 simply cycles from one task to the next in the order that is specified. See ‘Alvin2/pa/pasequence’.

9. Quotation marks, parentheses, and curly braces: In using Lua commands to set values with an equal sign (e.g., ‘x=70’ or ‘font=”Arial”’), sometimes quotation marks are required and sometimes they’re not wanted. There’s a system to it: if the variable being set is a number, quote marks are not used; if it’s a string, quote marks are needed. The command below defines a button. The x and y locations
   
button.new{name="i",  x=5,  y=50,  label="/i/", label2="heed",  key="1", value="i"}

are numbers, so quote marks are not used, and values such as the text labels are strings enclosed in quotes. But note that the value of ‘key’, although it happens to be set to a numeral here, is represented internally in the program as a string. All you need to do is pay attention to the examples and note whether or not quote marks are used. It’s a pretty common source of error and should be one of the 1st things to look for when the program complains at run time. Also, the arguments to most Lua commands are enclosed in parentheses, but in a few cases – like the button.new call above – curly braces are used. There’s a system to this as well, but like the quote marks all you need to do is pay attention to the examples, although with small font sizes the difference between parentheses and curly braces can be hard to see.
10. Getting off the ground. As with Alvin, the best way to design Alvin2 experiments is to look through the large set of demos, find something that’s close to what you want to do, then modify it from there. Note, though, that we have been doing a lot of fiddling with the both the program and the scripts lately. It wouldn’t shock me if some of the demos don’t work right. Let us know and we’ll get a fix out. It’s almost guaranteed to be something minor that was not changed to fit an update in the program. We’ve also created several experiments by modifying existing ones. We have not always modified the documentation to reflect the changes, so the comments may not always match the code. 
Some Programmer’s Information

Variables that may be set in defineExperiment()

===================================

exp.controlFile (string)

   The name of the file containing the stimuli, relative to the experiment directory.

exp.debug (boolean, default=false)

   If true, additional debugging commands are enabled, and the stimulus line is

   displayed in the status bar.

exp.helpFile (string, default="instructions.txt")

   The name of the file containing the stimuli, relative to the experiment directory.

exp.initialsRequired (boolean, default=true)

   If false, the subject will not be prompted for initials at the start of the experiment.

exp.maxTime (integer, default=0)

   The maximum time in seconds that the subject is allowed for the entire experiment.

exp.maxTimePerTrial (integer, default=0)

   The maximum time in seconds that the subject is allowed for each trial in the

   experiment.

exp.recordingDir (string, default="recordings")

   For experiments that record audio signals, the directory into which signals will be

   saved.

exp.replayLimit (integer, default=0)

   The maximum number of times a stimulus is allowed to be repeated. If 0, no

   limit is imposed.

exp.shuffle (integer, default=1)

   The number of times the stimulus set is randomized. If 0, the stimuli are presented

   in the order of the lines in the stimulus file. 

exp.stimulusDelay (integer, default=500)

   The value used for both ISI and ITI, if the functions exp.interStimulusInterval()

    and exp.interTrialInterval() are not defined.

exp.stimulusDir (string, default="signals")

   The name of the directory in which stimulus files are stored, relative to the 

   experiment directory.

exp.timeoutResult (string, default="-1")

   The value to store when a trial timer expires (that is, the subject does not 

   respond in time).

exp.waitForNextTrial (boolean, default=false)

   If true, exp.nextTrial() must be called to advance to the next trial. If false, 

   the next trial will be called by exp.storeResult().

Other variables

===========

Alvin.expdir (string)

   The directory containing the current experiment.

Alvin.initials (string)

   The subject's initials. This may be useful in the function exp.getResultFile()

   to distinguish result files.

exp.replayCount (integer)

   The number of times the subject requested the current stimulus to be replayed.

exp.trialIndex (integer)

   The index of the current trial.

exp.stimulus (array)

   The stimulus being presented in the current trial. This contains a line from 

   the stimulus file, split on white space.

exp.response 

   The value passed to exp.storeResult(). This is commonly a string or integer, 

   but may also be an array, as long as it is properly handled by the function

   exp.formatResultLine().

exp.reactionTime (integer)

   The time in milliseconds from the start of the presentation to the time of the

   subject's response.

Functions that should be defined in each experiment

=======================================

exp.layout()

exp.presentation()

exp.formatResultLine()

Functions that may be defined to change the default behavior

==============================================

exp.afterDone()

exp.afterLayout()

exp.afterStart()

exp.afterTrial()

exp.beforeLayout()

exp.beforePrepare()

exp.beforeStart()

exp.beforeTrial()

exp.eraseFeedback()

exp.getResultFile()

exp.interStimulusInterval(index)

exp.interTrialInterval()

exp.presentOneFromList(value)

exp.showFeedback()

exp.showHelp()

Other useful functions

================

Alvin.doTcl(cmd)

Alvin.execute(cmd, showResult)

Alvin.viewfile(args)

Alvinfile.changeExtension(fileName, newExtension)

Alvinfile.exists(path)

Alvinfile.getname(path)

Alvinfile.makepath(dire, "recordings")

audio.playMixture(path1, path2, snr, rms, callback) 

audio.playSignal(path, callback)

audio.playSignalSync(path)

audio.playTwoSignals(path1, path2, callback)

audio.startRecording()

audio.stopPlaying()

exp.getStimulusFile(fileName)

exp.nextTrial()

exp.playAudioFile(fileName)

exp.playAudioFilePair(fileName1, fileName2)

exp.playAudioFiles(fileName1, ...)

exp.presentList(...)

exp.recordButtonResponse(buttonName)

exp.recordTextResponse(textName)

exp.stopPlay()

exp.storeResult(value)

exp.viewConfusionMatrix(args)

exp.viewResults()

State functions

===========

audio.notPlaying()

exp.isPresenting()

exp.readyForResponse()

exp.running()

Layout functions

============

Alvin.addfont(args)

bitmap.new(args)

bitmap.setpath(bitmapName, path)

button.blink(buttonName)

button.istoggled(buttonName)

button.new(args)

button.setdefaults(args)

button.toggle(buttonName, value)

canvas.backcolor(colorName)

canvas.exit()

canvas.message(msg)

canvas.updateControls()

combobox.getvalue(comboName)

combobox.new(args)

combobox.append(comboName, value)

exp.addBackupButton(args)

exp.addHelpButton(args)

exp.addMainMenuButton(args)

exp.addPlaybackButton(args)

exp.addReplayButton(args)

exp.addStartButton(args)

exp.addTrialLabel(args)

label.new(args)

label.setdefaults(args)

levelmeter.new(args)

movie.loadAndPlay(movieName, path)

movie.new(args)

radiobox.new(args)

radiobox.setchoices(radioName, choices)

slider.addTick(sliderName, index, label)

slider.new(args)

slider.getvalue(sliderName)

slider.setdefaults(args)

slider.setvalue(sliderName, value)

text.new(args)

text.setdefaults(args)

text.setfocus(textName)

text.setvalue(textName, value)

Common arguments to layout functions

=============================

x

y

w

h 

color

enabled

command
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