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NAME
peel — exponential peel analysis

SYNOPSIS
peel [runfile]

DESCRIPTION
Peel performs exponential peel analysis on a trace from a run file, as createg(y, cavg(1), oranal-
ysig(1). It allows you to find the te time constants associated with the decay of the hyperpolarising or
depolarising pulse of that trace, as well as the electrotonic lefidta.traces are read from the specified
runfile and displayed. If nounfile is specified, you will hae © slect one later For this analysis, it is
best to use runs ovveraged data.

At the bottom of the displapeelprints the following menu prompt line:

Bin-select Cal-pulse Exp-peel File-select Go Interpolate Plot Quit Smooth Titles X-bounds
Y-bounds

An operation is initiated by typing a single leftére first letter of an item in the menu lin&ou can
also step through the menu using the space bar and the backspace (oregraeedidghlight the item
you want, then press RETURN to select that item.

Bin-select
This selection alls you to pick one of the bins (frames), from the currenfile, to be wsed in subse-
guent operations. If no file has yet been selected, you will be prompted for one Fis-mlectbelow.

You are then prompted to enter a bin numbghich must be in the range indicated in the promipt.
you enter a valid bin numhehe selected trace from that bin (frame) will be displayed on the sciten.
no input is entered, or anvialid bin number is specified, nothing will change, i.e. & & will not be
selected.

Cal-pulse
This selection allows you to measure the height of the calibration pulse of a selectedThiceuill
allow the program to determine theltage associated with data points on the trace. If no bin has yet
been selected, you will be prompted for one, as described in the sect®in-&glectabore.

The selected trace is then displayed on the screen, and you are prompted to et awdHe base and
peak of the calibration pulsePeel takes an initial guess at these positions and displays markers there.
To =t the markers elsewhere, use the pointing device teerhe cursor to the desired position on the
trace, then press eitheutton A to set the baseline marker to the X coordinate of the gursdutton B

to set the peak magk Press litton C or D when you are done.

You ae then asked for the calibration pulseelein microvolts. If a levd had previously been entered,
it will be shavn as the default in the prompt. Note that thesllenust be gren in microvolts, thus for a
2 milli volt calibration pulse, you would enter thalwe 2000

Exp-peel
This selection allows you to perform exponential peel analysis on a selectedlfraoebin has yet been
selected, you will be prompted for one, as described in the sectid@irfaelectabore. Also, the cali-
bration information is required at this point. Thus, if the selected file contained no calibration informa-
tion, and you hee rot set the calibration informatiorx@icitly, using theCal-pulseoperation, then you
will be required to do so mg using the procedure outlined in the sectionvabo

Next, a baseline (or reference point) must be selected. This is done by using the pointing devige to mo
the cursor to the desired position on the displayed trace, then pressiog A to set a marker to that
position. Thebaseline will be the iel of the trace at the selected poirdnce you are satisfied with the
selected baseline, presstton D to indicate that you are done.

Next, you are prompted to select the sample range to be analysed, which should be the decay portion of
the hyperpolarising or depolarising puls@gain, you use the pointing device to veothe cursor to the
desired position on the trace, and pregidm A to set the SART marker, button B to set the END
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marker or button D when done.

If the START point is belav the baseline point, a hyperpolarising pulse is assumed, and the data will be
inverted. Theselected sample range iswndlisplayed on a semi-log graph. The X axis represents time

in milliseconds, and the Y axis represents displacement from the baseline woltsijlbn a logrithmic

scale. Yu are then prompted to set start and end markers on the dumghthese to select a portion

near the end of the graph that seems almost lin@ace both markers ka teen setpeelwill fit a
least-squares line through the selected range of points, and display the slope, intercept, correfation coef
cient, and time constant. The markers can still be changed, and each time one is changed, the statistics
are recomputed. Setting the merk is accomplished the usual way: using the pointing device ¥@ mo

the cursor and pressing bittons A and B to set the start and end marg, respectely. Once you are

happy with the generated least-squares line, preg®obD to go on.

The program themeelsoff the exponential, i.e. it subtracts the exponential curve, corresponding to the
displayed least-squares line, from the original data, anssdifae results on the graph. The @bgroce-

dure is then repeated on thesevrdata. Aportion of the plot is selected, and a least-squares line fitted
to it, in order to obtain the second time constant. Aftétdm D has been pressed, the program pedls of
the second exponential, and wWrathe results. It also displays, at the top of the graph, the electrotonic
length and the tvtime constants, as well as theotimtercepts and their ratio.

File-select

Go

This selection allows you to choose avneinfile and trace number to be displayedou ae prompted
to enter the name of the filelype in this name, then hit RETURNTI the file is a walid runfile, and its
bins (frames) each contain more than one trace, you will also be prompted for a trace rfiimbvatid
trace number is specified, or if there is only one valid trace nuyritagrtrace will be displayed for each
bin.

This selection redisplays the last graph that was shown, provided that a file is selected, and a completed
graph is ready to be redisplayed.

Interpolate

Plot

Quit

This selection allows you to set tigerpolationoption. If this option is enabled, the data points of the
displayed traces will be connected by lingrsents. Ifdisabled, only the data points are displayéu-
tially, this option is disabled.

This selection brings you to the plotting sub-system, which presents you with a secondarySaenu.
PLOTTINGbelow.

This selection causes the program to terminate.

Smooth

This selection allvs you to smooth the data in the current trace, using a low-pass Tilies operation
is optional, and must beviaked explicitly, i.e. it will not be performed automatically byyaaf the other
operations. Alsonote that this operation is undone by Bim-selectoperation, een if the same bin
number is specified, since the original data, ag were in the file, are selected.

If no bin has yet been selected, you will be prompted for one, as described in the sediiprskiect
above.

You ae then prompted to enter a cutbfequeng, in Hertz. Thedefault frequeng will be one third of
the sampling rate, which results in only slight smoothigtering lower cutdffrequencies will result in
more drastic smoothing. Specifying too high a dufoéqueng will yield nonsense results, due to a
phenomenon known as "ringing.You should thus waoid frequencies higher than the daft. Oncethe
filtering is complete, the metrace will be displayed.

The filtering algorithm used is a "Second-ordero-lag Butterworth filtet which filters in two passes to
eliminate phase-shift distortion.
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Titles
This selection alles you to set theop-title option. If this option is enabled, the dwiitle lines, at the
top of graphs, will be displayed. If disabled, the lines are omitted, and the graph is shiglathded to
use up the extra spacénitially, this option is enabled.

X-bounds
This selection alls you to set limits on the length of the X axis for the exponential peel gidpt.
mally, the length of the X axis is automatically adjusted to fit the selected range of Yiataare
allowed to restrict the length to a certain range, or set a fixed length.

You ae first prompted for the minimum X axis length, in millisecond$ie current minimum is shm

as the defult. TheX axis will be at least as long as the length you specifgu are then prompted for
the maximum X axis length, in milliseconds. The current maximum is shown as thétdéfheX axis
will be no longer than the length you specifgy specifying the same value for the minimum and maxi-
mum, you will fix the length of the X axis at that length.

The X bounds may be set atyatime. If they are set when the exponential peel graph is being dis-
played, then the graph can be redisplayed by seleGiigom the menu.

Y-bounds
This selection allows you to set the upper and lower bounds of the Y axis foqpibreeatial peel graph.
Initially, these bounds are 10 mittits and 0.1 milNolts, respectiely.

You ae first prompted to enter thewer bound of the Y axis. The current value is shown as treutief
Any positive value may be entered; it need not be a power of ¥u ae then prompted to enter the
upper bound of the Y axis. The current value is shown as tlailtlefThevalue you enter should be
greater than the Veer bound, but probably not more than 1000 times greaggan, it need not be a
power of ten.

The Y bounds may be set atyatime. If they are set when the exponential peel graph is being dis-
played, then the graph can be redisplayed by seleGirigom the menu.

lcommand
Wheneer the menu line has just been printed, instead of typing a letter to select a menu item, you can
type an exclamation point, followed by yatJNIX command, then hit RETURN.A UNIX shell is
invoked to interpret and »ecute this command.You can recall and edit the last command entered, by
hitting the "up arrow" Ry, or Control-K, after typing the exclamation point.

$or%
Wheneer the menu line has just been printed, you can also type either a dolla$sido ifvoke an
interactve Bourne shell, or a percent sigto], to invoke an interactve C dell. In either case, the shell
will continue accepting commands until you typ€antrol-D, to exit from the shell, and return toeel

?or/
Wheneer the menu line has just been printed, you can also type either a questior?marks{ash /),
to get a short description of all choicesitable in the current menu.
PLOTTING
The Plot selection is used to produce a plot similar to whatlel be displayed on the screen by Ge

operation. Anew menu is presented, allong you to change certain plotting parameters. The choices
are:

Axes Data File Interpolation Markers Plotter Quit Screext Video
Selections are made by typing the first letter of an item in this menu.

Axes, Data, and Markers
These selections ailloyou to change the pen numbers used to plot axes, data points, arefrsmark
respectiely. You will be prompted to enter a pen numbear integer fromO0 to 8. The three pen num-
bers are initially set td. Selecting pen number O suppresses plotting of those items.
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File
This selection allows you to store the HPGL commands used to plot the graph inYftileill then be
able to plot this graph, at a later time, bydking hardcopy1). You will be prompted to enter the file
name. Ifyou enter a file name, the graph will be stored in this file. If the file already existed, it will be
overwritten.

Interpolation
This selection allows you to change the plot interpolation optibrthis option is enabled, the data
points of the plotted graph will be connected by lingnsents. Ifdisabled, only the data points are plot-
ted. Thisis similar to the "Interpolate" option for the screen displayt is maintained as a separate
option because it is common to want interpolation enabled for plotting, but not for the screen display

Plotting with interpolation enabled allows the plotter to work mwudteff with less wear on the pen.

(Note that, in either case, interpolation will not be performed on the data points in the exponential peel
graph.)
Plotter
This selection alis you to plot the graph directly to the plottéfhe hardcopyprogram is imoked to
plot the displayed graph. Beforediening this operation, makare the plotter is powered up, on-line,
and that a clean sheet of paper has been loaded. Als®anakthe plottes autoloadoption is enabled.
Quit
This selection returns you to the previously displayed menu.
Screen
This selection allows you to change the screen vedmion. If this option is enabled, the graph will be

redravn on the screen while it is being sent to the file or the spodielisabled, the current contents of
the screen will remain, while the plot is generated.

Text
This selection allows you to change the plat @ption. If this option is disabled, the generated plot will
not contain ay text; all titles and labels will be stripped from it, leaving only thesaXick marks, data
points, etc. This is useful when the plot is reduced in size to the point where the text wouldgii®eille
If enabled, the generated graph will be complete with all titles and labels.

Video
This selection does not affect the pen plotet instead produces a printed gopf the video display
current contents — a screen dump — byoking sdumgl). The same thing can be accomplished by
pressing thequit key, normally Control-B. The Plot/Video operation has the admtage that it can be
used gen when the program is reading its commands from a file, rather than the terminal. Also, the
Plot/Videooperation clears the menu area before performing the screen dump.

X WINDOW SUPPORT
When the X Vihdow version of this program is run on an XiMlow terminal, a n& window will be
shavn for displaying program output. Unless the input was redirected from a file, it will ba fedm
the keyboard when this winde is the "input focus", i.e. the agg windon. When running this ay; it is
essentially detached from thixermwindow from which you run the command, and it can be run in the
background.

As for most other X Whdow programs in this package, the fallmg X command line options are
accepted:

—Ccursor num
You can specify ay cursor number (not cursor names) in the Standard Cursor Symbols described
in the X Window System Usex'Guide using the—cursor or —curs option. Thedefault value is 68,
the left pointer symbol. This can also be specified usin@CthBRSOR environment \ariable.

—display [hosf:servel.screen
By default, the host, server and screen, which identify your X terminal, are obtained fronvithe en
ronment ‘ariable DISPLAY . Howeve, you can also specify them using thdisplay or —disp
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option. Thehostis the name of the machine or terminal, on which the windoto be ceated,
serveris the server numbgand screenis the screen number (default is 0).

—fn font
You can specify ay fixed-width font to be used for text display using th@ or —font option.
The default value i9x15 if the windaw is at least 900 pixels wide initiallyand fixed otherwise.
This can also be specified using 8@RFONT ervironment \ariable.

—geometry geometry
By default, the program will create a winddhat cavers most of the displayHoweve, you can
specify custom winde dimensions and location using thgeometry or —-geomoption. Thefor-
mat of thegeometrystring is described in th¥ Window System Usex’Guide. This can also be
specified using th&EEOMETRY ervironment \ariable.

—iconic
This option will cause the program to start up in an iconified state, which can beatedchy
double-clicking on the icon.

—-rev This option will cause the program to usgarse video in its display windo

—title name
This option will change the name st on the windw/'s fitle bar, which is usually just the pro-
gram name. It can also bevgn as —-name name

NOTES
Peel should be run from a graphics terminal, or X terminal, in order tov generated graphslt can be
run from other types of terminals, to plot out graphs, but no graphs will be generated on screen.

SEE ALSO
cap(1), cavg(l), analysis(1), hardcopy(1), sdump(1)
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