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NAME
dsepr dcap, qcap, dsepavg, dcavg, qcavg — capture data from A/D, separate into framesragel a

SYNOPSIS
dcap [-nd] [-nbi] [-nti i ...] [-nui i ..] [~ti] [-m mode] Fdf[smu]] [-wf[smu]] [-If[smu]]
[-ff] [-sf] [[—0] outfile] [-r list] [-c file]
gcap [-nd] [-npi] [-nbi] [-nti i ...] [-nui i ..] [~ti] [-m mode] EFdffsmu]] [-wi[smu]]
[-If[smu]] [-bf[smu]] [-ff] [-sf] [[-0] outfile] [-r list] [—c file]
dsepr [-nd] [-nbi] [-nti i ...] [-nui i ..] [-ti]] [-m mode] Fdffsmu]] [-wf[smu]] [-If[smu]]
[-ff] [infile] [-o outfile] [-c file]
dcavg [-nd] [-nbi] [-nti i ...] [-nui i ...] [-ti]] [-m mode] Fdfismu]] [-wf[smu]] [-If[smu]]
[-ff] [-sf] [[—0] outfile] [-r list] [-c file]
gcavg [-nd] [-npi] [-nbi] [-nti i ...] [-nui i ..] [~ti] [-m mode] Fdffsmu]] [-wi[smu]]
[-If[smu]] [-bf[smu]] [-ff] [-sf] [[-0] outfile] [-r list] [—c file]

dsepavg [-nd] [-nbi] [-nti i ...] [-nui i ..] [-ti] [-m mode] Fdffsmu]] [-wi[smu]]
[-If[smu]] [-ff] [infile] [ -0 outfile] [-c file]
DESCRIPTION

Dcap and qcap capture aun of data from the A/D corerter. A run consists of a set #figgered chan-
nels, and a set ofuntriggered channels The triggered channels are stored ifraame file and the untrig-
gered channels are stored in widual waveform files Each channel can be sampled ay asme that is
an integer fraction of the specified sampling rate.

Dcavg and gcavgcapture arun of data from the A/D corerter, much like dcapandqcap. The difer-
ence is that only one frame is generated in the frame file, consisting at¢lege of all sweeps trig-
gered from each of th#iggered channels (If you select a multi-bin\a&rage, there will be one frame
generated in the frame file for each binfhe untriggered channels are stored in vitlial waveform
files, in the usual \ay.

You will be prompted to hit RETURN or SE to dart the capture.

Dcap and dcavg perform a disk capturegcap and gcavg perform a queued captureA disk capture
allows a higher transfer rate, but requires more processing t{eavgwill defer the calculation of the

avaage until after the data v&a keen captured, limiting its usefulness.) The queued capture allows you

to stop the data capture before the run length kpisegl, by typing &Q, or by limiting the number of

sweeps. Thequeued capture also allows you to pause the capture of triggered channels, by hitting

SFACE, or by setting the number of sweeps to capture before an automatic 8asPAUSING CAP-
TUREDbelow.)

Dseprreads an existing file of captured datayamw drect-to-disk captwe form, and separates the trig-

gered and untriggered channeBsepavgdoes so as wellvaraging the sweeps taken from the triggered

channels.

These programs will ®lays create a frame file, with the file namefiguffrm, which will contain, at the

very least, a run header to be used by the analysis a@ftwior unaveraged captures, the run header

will be followed by oneframe for each trigger pulse detected. This frame will contain data points
from each triggered channel, captured for the duration of the frame samplingmwvifdo averaged cap-
tures, the run header will be followed by a single frame for a noreeshg@e, or seeral frames repre-
senting the bins in a multi-birnverage, provided at least one trigger pulsasvdetected. Frames in an
avaaged run contain arveraged trace for each of the triggered channels.

For each untriggered channel, a separate file is created, with the file nafire.wnoh, wherennis a 2
digit (decimal) vavdorm number The first untriggered channel will be awdorm 00; the ngt,
waveform 01; and so on.

Dcap and dcavg also produce theaw direct-to-disk captwe data file, with the file name dixf .raw,
which contains data points from all specified channels, sampled atvémesgmpling rate. (This is not
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to be confused with eaw run file, which has been processed to separate the channels, but in which the
traces hee rot been geraged.)

Running display of average
When gcavgis called fromcavg(1), the &eraged traces are displayed periodically on the screen while
they are being calculated, so you can see what you are capturing. The display update yrequesc
with the amount of data to be displayed. Theefe the number of traces you areemging, or the
shorter the lengths of the traces, the more often the display is upddtedraces can either beeplaid,
or stacked vertically with trace O at the tol.this is a multi-bin aerage, the bins are laid out from left
to right.

Options

Below is a list of the command line options alled. Inthis list, integer quantities are denotedibynd
floating-point quantities are denoted by

-ns

-npi

—nbi

Specifies the maximum number of sweepsvadld. Processingvill cease after this number of
sweeps has been triggeredere if the run length has not yekmired. Notethat dcap and dcavg

will perform the direct-to-disk capture for the entire run length, befosm éooking for sweeps.
Limiting the number of sweeps for a disk capture will affect the way the run file is processed, b
will not limit the size of theaw direct-to-disk captw file, nor limit the time taken to capture it.

Specifies the number of sweeps (or frames) which will be captured, before automatically pausing
the capture of data from the triggered channdlkis works for queued capturegcép and gcavg

only. Triggered capture will pause after this number of sweeps baen triggered.In gcap, you

are asked to enter a description of the frames just captifed.can then wait, and resume trig-
gered capture, just kkwhen the pause facility isvoked directly, by pressing the space bar during

a queued capture(SeePAUSING CAPTURBbelawn.) If you set this parameter @ (the defult),

then automatic pausing will not &ldace.

Specifies the number of bins used in a multi-bin, real-tiveeage. Theunaseraged captures per
formed bydsepr, dcap, and gcapwill not actually use bins, but if you set this optionltait will

enable automatic tagging of frames; otherwise, the tagging information is ignBoedweraged
captures, when this numberQs(the default), the\arage is a single bin (single frame) containing

all sweeps captured, and the tagging information is ignok&tien another number isvgn, the
aveaages are calculated in the specified number of bins, where each buesensieps with a spe-

cific tag \alue. (l.e.sweeps with tag 0 go in the 1st bin, tag 1 in the 2nd, and so on.) The bins are
written out to the frame data file as one frame for each bin. The difference between specifying 0
and 1 for this option is that when 0 is specified, the &gesg are ignored, and when 1 is speci-
fied, only sweeps with tag value O are included in the onevdrage. SeefAGGING below for

more details.

-ntii.

Specifies the number of triggered channels to extractwetoby up to that number of sample rate
divisors for each channellf this option is selected, the first channel in the input sequence is used
as the triggerfollowed by the specified number of triggered channels, followed by the untriggered
channels (if ay). Thedivisors are used to divide the sampling freqyemttowing each channel

to be stored at a ddrent frequeng Missing divisors default to zero (i.e. dbsave points from

this channel), and grextra divisors are ignored.

-nuii...

Specifies the number of untriggered channels to extract, followed by up to that number of sample
rate divisors for each channellhe divisors are used to divide the sampling frequedtowing

each channel to be stored at datént frequeng Missing divisors default to zero (i.e. dosave

points from this channel), andyasaxtra divisors are ignored.

Set the trigger pulse thresholdit@A/D units); default ist50. This value determines the change in
amplitude required on the trigger pulse channel, ia sampling periods, to trigger a framelhe
value must be large enough taeoa triggering on noise, and small enough so no trigger pulses are
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missed.

—-m mode
Specifies the trigger mode to be used for scanning the trigger signal for trigger pulses, and decid-
ing what action to takif the trigger rate is too fast for the current windoThe modecan be one
of C, R or I, (upper or lower-case), corresponding to "check" mode, "retrigger" mode, and
"ignore” mode. The default is "ignore" mode, where the trigger signal is only scanned between
triggered sweeps, not during agtivindows. Ary triggers occurring before the end of the windo
are ignored. In "check" mode, the trigger signal is scanned continuously; yif teggers occur
before the end of the windp a warning is g¥en. In "retrigger" mode, the trigger signal is also
scanned continuously; if a trigger occurs before the end of the wijntie current sweep is
stopped, and a mesweep is triggered.(For reverse compatibilitythe mode can also be - "fast"
mode - which is equélent to "ignore" mode.)

—df[ smu]
Set the post trigger delay fowheref is given as a mmber of samples (at specified sampling rate)
or as seconds, milliseconds or microseconds if followed by one of the kttaror u. If a neg
ative cklay is specified, it indicates the amount of pre-trigger sampling desired, i.e. thevwiilto
start before the trigger by that amouriDefault is0.)

—wf[ smu]
Set the frame sampling windato f, wheref is specified as abe. (Default is50m.)

=If[ smu]
set the werall run length tof, wheref is specified as abe. (Default is10sfor dcap, gcap, dcavg
andqcavg entire input file fordsepranddsepavg)

=bf[ smu]
Set the total bffer length (i.e. for entire queue) fowheref is specified as abe. (Default is2s
used bygcapandqcavgonly.)

—ff  Specifies the sampling frequen@n Hz) used during the capturéDefault is 10000Q)

-&f  Specifies the channel scanning freqyefeonversion rate, in Hz) for the capture. (Used dhgap,
gcap, dcavgandgcavgonly.)

—stf Specifies the channel number and signal threshold for the channel to be monitored for stimulator
triggering. (Usedby gcapandqcavgonly.) Onsystems configured for queued, netied capture
and stimulator control, this parameter specifies at least theseumbers, separated by punctua-
tion. Whenthe signal on the specified channel crosses tn dihreshold,qcap will turn on the
digital output that controls the stimulat@nd turn it of agan when the signal drops be&lothat
level. Specifythe channel number first, folleed by the threshold, separated by punctuation (e.g.,
a oomma, slash or "at" sign). The threshold is specified in Ai2ide or can be followed by
"uV", "mV" or "V" if specified in microvolts, millivolts or wlts. You can optionally include ayk-
teresis legel after the threshold, again separated by a punctuation characteiagain optionally
followed by a voltage specifierThe hysteresis is specified relaito the threshold beel: if you
specify a ngaive tysteresis, the signal must drop by that amountvbé¢h® threshold before the
digital output is turned off; if posite, the triggering is based on agaive aossing of the thresh-
old, and the digital output is turnedf @fjan after the signal rises at® the threshold plus theyk-
teresis. Finallyyou can optionally include one or awdelays after the hysteresis, again separated
by a punctuation characteand optionally followed by a time specifier of "us”, "ms" or "d\ith-
out the time specifiethe delays are in sampling periods at the sampling rate selected by the
option. Thefirst delay is the time from the detection of the threshold crossing (plug anife
liseconds of jitter elimination) to the dp@ning of the output trigger pulse. If a second delay is
given, it will be a post-trigger delay before scanning resumes for the next threshold crossing.

infile Specifies the file containing tiraw direct-to-disk captwd data. (Dedult is the standard input;
used bydsepranddsepavgonly.)
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-0 outfile
Specifies the base name to be used for all output f{lEach will hae its own suffix added.)
Default isinfile (with .raw sufiix removed, if present), odata if infile is not specified.(For dcap,
gcap, dcavgandqcavg the —o flag is not required, and the deft outfileis data.)

=r list
Specifies the random channel list to be used to determine the channel seduexics.is either a
string, or a file: if the argument is not the name of an existing file, the program tries to scan the
string. Thestring is a list of channel numbers, in the desired orgeparated by commas or
spaces (the string should be quote@he file is a free-format list of pairs of integers, where the
first integer is the channel numbend the second is a code indicating tleéng Thisgan code is
ignored, since the gain values are taken from the calibration informatioriTfiey. are included in
the file for purposes of historical compatibility with Masscompandom channel list format.
Duplicate channels may appear in the channel list, as the list will be optimized such that repeated
channels are only sampled once per sampling pericsh, ié they are to be used more than once,
e.g. to capture a channel as both triggered and untriggered signals. The size allowed for the chan-
nel list depends on what the A/D hardware will &lldut most modern devices support 256
entries, which is more than enough to support all the traces awdowns that can be captured.
(Default sequence is channels 0 to 15 in that order; usedtéyy qcap, dcavgand gcavgonly.)
For A/D hardware that cannot handle random channel addressing, such as the EF12M, you need
only specify a single channel number; the channels will be sampled sequebégliying with
this channel.

—c file
Specifies the calibration file to be used for setting the calibration information in the run. hader
this option is omitted, calibration information is ¢éakfromdefault.cal, if it exists in your current
directory or dse from/usr/neuro/lib/default.cal. See the calibrationw@rview in calibrate(1) to
find out more about managing calibration information.

Environment Variables
Certain emironment variables h@ a gecial meaning to these programs. These environnebles
specify various parameters related to the type of A/Dvater used. They should be set in your ".login"
or ".profile" file, so you wn't haveto bother setting them each time.

The \ariable DACPAD indicates the device name for the A/D weemer. (The default for this is
"/dev/dacpO/adf0".) ThevariablesDACPCLKO and DACPCLK1 indicate the déce names for the first

and second clocks, such as "/dev/dacpO/efclk0" and "/dev/dacpO/efclkl" for the EF12M (Extended Func-
tion Module). (The defults for these are "/dev/dacpO/clk2" and VdeacpO/clk3".) OnLinux-based
PowerDAQ systems, the A/D doesnhave separate device nodes for the clocks, so these variables are
simply set to the same device name as tAREPAD variable.

For systems configured to use a netked capture seer, such as ap NI USB or PCI based systems, as

well as ag 64-bit Linux system, th®©ACPAD variable will instead indicate the URL used to contact the
server If the data capture server is configured to support stimulator control via a digital output, a param-
eter in the URL specifies the output that will be used when triggering based on the parameters specified
with the —st option.

The \ariable MAXADRATE should be set to the maximum allable channel scanning rate, such as
"333333" for the EF12M. (The default is "1000000".)

ADRANDOM must be set to "no" if your hardware cannot support random channel addressing. In this
case, a fixed scanning sequence (incremental channel addressing) is used, starting with the first channel
in the specified channel listAlso, the list should be in sequential ordaiherwise a warning is issued;

in ary case, the first channel in the list is used to start the sequence. The gain used for all channels is
the aain set for this first channel, in the calibration information file; if the gains in the calibration file are
not all equal, a warning is issuetIAXADCHANS should be set to the number of channels supported

by your A/D hardware, if it is anything other than the default of "16".
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TAGGING
It is often useful to tag individual frames, based on conditions at the time the frasneaptured.The
analysig1) program can use these tagues to accept or reject certain frames whesraging or mea-
suring. Frmse[1) can be used to tag frames afterythee captured.It is more comenient, havever, to
get dcap, gcap or dseprdo this automaticallywhile generating frames. This can only be done if you
have te required hardware suppor¥ou must set thexumber of binoption to1 (-nbl) to enable this
feature of the softere.

In order to perform multi-bin\graging, it is necessary fatcavg qcavgor dsepavgo automatically tag
individual sweeps, based on conditions at the time the swasgaptured.Again, this can only be done
if you hare te required hardware suppor¥ou must set thenumber of bin®ption to a non-zeroalue
to enable this feature of the soéixe.

The tag values are obtained by sampling an encodeldde the trigger channel. This encodeddecan
represent up to eight d&frent states of your signal-generating or signal-processing hardware, at the time
a trigger pulse is generatedlhe trigger signal is sampled 0.5 ms, 2 ms, and 4 ms after the onset of a
trigger pulse. The first sample measures the height of the pulse, which should be 1 ms wide. After the
pulse, and before the trigger signal returns to the baselmk tkis signal is expected to drop to ade
between 0 and 7 genths of the trigger pulse height, for a length of 2 riie second sample measures
this level, and interprets it as a tag value of 0 to 7. The third sampbs gie baseline referencevis.

A good trigger pulse height is 1.75 \Volts — that is theslleve use on our systems. In other words, our
trigger signals vary between 0 and 7 eights ofotsv Thetrigger rate should mer exceed about 200

Hz when using this automatic tagging scheme, tueptefalse tagging. The capture rate should also be
fairly high also (not less than about 5000 Hz) to guarantee adequate resolution uelthedmpled.

If your hardware cannot generate the encoded hardware stelteitlshould still generate a 1 ms trigger
pulse; the second sample, which will be at baselind, lvill always be interpreted as a tag value of 0.

If your trigger pulses are not 1 ms wide, or if the trigger signal is not a clean, square signal, be sure to
leave the number of binoption at0, or the capture may beba wunpredictably — frames with a bad tag

level are marked as deleted in the rufihe program will gre you a warning, at the end of the capture, if

ary frames were deleted because of this.

PAUSING CAPTURE
While gcap and qcavgare capturing and processing dataythee also checking theekboard. If you
type aQ during a queued capture, then the data capture will stop.

If you press the S®CE bar during a queued capture, then the captureigdered channels is temporar
ily suspended. If you are also capturingtriggered channels, the will continue to be captured; it is
merely the trigger signal which is ignored when you pause the capture.

In qcap, you will be asked to enter a description of the frames captured up to the point wAGE SP
was hit. You can enter a brief, one line description, then hit RETURNIs description is stored, along
with the range of frame numbers, as a line af te the frame description file. This file, which has the
file name sufx .frd, is aeated the first time the capture is pausédyou just hit RETURN, without
entering a description, then only the range of frame numbers is stored. The file can be edited later
add or correct descriptions.

You are then asked to hit RETURN or 8PE to continue the capture of triggered channels, or @p®
stop the capture. If you continue, the trigger signal wikiagoe scanned, causing the capture of trig-
gered channels to resum&ou can then hit SRCE again, later to pause agin.

START TIME
As of March 2015, captured run files record the start time in the run héaderck the actual time the
data capture started for avgn run. Beforethis, we could only estimate this based on the modification
time of the oldest awdorm files for a run, as athing else was subject to subsequent modificatie.
use a standard Unix-style time_t format data type for this, which records seconds since midnight UTC of
January 1st, 1970. When displaying this time, e.g. in dumprun, gm or analysis, ivéstemro local
time and shown in a readable form.
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FILES

default.cal calibratiorinformation

/usr/neuro/lib/dedult.cal  systentalibration file

*.raw produced bydcapanddcavg

*frm the frame file

*.w[0-9][0-9] untriggeredwaveforms

*.frd the frame description file
SEE ALSO

cap(1), cavg(l), calibrate(1), Isrun(1), frmsel(1), analysis(1), gm(1)
BUGS

Due to bugs in the kernel (pre-3.0 releaseppanddcavgmay cause the system to hang.
6
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