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NAME
cap - interactie data capture program

SYNOPSIS
cap[ -n ][ -f runfile ] [ -p parmfile ]

DESCRIPTION
Cap captures aun of data from the A/D corerter. A run consists of a set afiggered channels and a
set ofuntriggered channels The triggered channels are stored iframe file and the untriggered chan-
nels are stored in indidual waveform files Each channel can be sampled ay asie that is an ingger
fraction of the specified sampling rate.

You havethe option to perform a disk capture or a queued captirdisk capture allows a higher trans-

fer rate, but requires more processing time. The queued capture allows you to stop the data capture
before the run length has expired, by typin@,aor by limiting the number of sweepsThe queued cap-

ture also allavs you to pause the capture of triggered channels, by hittiAGESPor by setting the num-

ber of sweeps to capture before an automatic pause.

Cap allows you to set all required parameters, and theokes gcap or dcapto perform the data cap-
ture. (Sealsepi(1) for more details about the data capture, and about the files produced.)

Cap maintains, in your current directqryhe file default.cap, which keeps track of all the parameters
used for the previous data capture. These parameters are used as the defaults for the currenif capture.
this file does not exist in your current directoitywill be created. Also, if there is nodefault.cap in

your current directory cap will attempt to load thecap parameter file /usr/neuro/lib/parm-
grps/default.cap

If capis invoked with either the-n option, the-f option, or the-p option, it will not go into its parameter
setting mode, but will woke qcap or dcapright avay. The -n option will cause all current parameter
values to be used for the captur€he -f option allows you to specify an alternate output file namne;

file; all other current parameteralues are taken as-isthe -p option allows you to specify a parameter

set, parmfile, to be baded; all parameter values other than the output file name are taken from this file.
The parmfilename can be a simple parameter set name, to be taken from your current parameter group,
or a name of the forrgroupnamésetnameo load a set from gnparameter group.

Whencapis invoked without ary of the abee @tions, it displays all current parametedues. Aline at
the top of the display shows the free disk space remaining on the cuotemtev Theright side-bar
shavs a list of alternate parameter sets which can be loaded, or a list of parameter groBpRASE-
TER SET®elow for details about he to use these.A parameter is set by pressing theykorrespond-
ing to it, then entering the weparameter alue. SedPARAMETERSDelow.

Once you hee finished setting the parameters, and wish to proceed to the data capture, pre€s aither
Q. The entered parameters are thewedan the file default.cap, for the next time you rucap. Cap
then irvokes qcapor dcapto perform the capture(Seedsepi(1).) In either case, you will be prompted
to hit RETURN once you are ready to start capturing data. The capture program wilheopalibra-
tion information into the run header of the frame file it will create.

If the capture is successful, you will be asked fou description You can enter one line of text to
describe the run of data whichagsjust captured. Hit RETURN when don€ap will then attempt to
"increment” the file name stored default.cap. The last part of the file name will then be the run num-
ber.

If you leare from the parameter setting mode by pressing either ESCAPE or end-of-file, the parameters
will not be saed in default.cap, and the capture will not be performe&imilarly, if you leave from the
parameter setting mode Iyterruptingit, usually by typingControl-C, the parameters will not be\sal,

and the capture will not be performed.

PARAMETERS
Whencapis in the parameter setting mode, you can sgtcapture parameter by pressing trey lorre-
sponding to it, then entering thewngarameter &lue. Ary leading or trailing spaces will be stripped
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awa from the line you enterYou can also use the awdkeys to nove he highlight from one parameter
to anotherand use theRETURN key to slect the highlighted paramete©n an X Wndow terminal,
you can also select a parameter by using the mouse to point and click parameter you want, and
then type in the e value. Afurther mouse click, when cap isaiting for you to enter a value for a
parameterwill be taken as a RETURNek fress.

Note that not all parameters on the screeretmpmrticular ley associated with them. The central part of
the screen is the channel table, which featuress rfor channels 0 through 15, and for each of these
rows there are colums for the channel name, WF (iadarm) numbey divisor, effective rate in Hz, T
(trace) numberdivisor and rate, and a "checkbox" column, marked withXafor the channel tha’
selected as triggerlt's best to point and click these entries, on an ¥d@w terminal, but thg can be
accessed by the amdkeys as vell. Hereis a description of each column of the channel table.

Name

This column shows the number and name of each chaivoel.can highlight the number youamt, and
press RETURN, or click on the name or numlaad you will be prompted for the name of the channel.
This name will be updated rightvay in your default.cal file. If you hare an A/D corverter with more
than 16 channels, the channel table can be scrolledpA- sign will appear to the left of this column,
at the top and/or bottom wp showing that the table can be scrolled by clicking on that sigou can
also use the up and down amrdeys from within the top or bottom we of this table to scroll it. Note
that because these channel names are stored dethelt.cal file, and notdefault.cap, they are alsonot
saved in or loaded from stored parameter sets.

or Tr

These columns shothe wavdorm number and/or trace number associated with a particular channel.
When blank, that particular channel will not be captured asve@rm or trace. You can set either one,

or both if you vant the same signal captured twice as a continu@vsfavm and as triggered sweeps.
When selecting an empty slot for WF ar, Jou are prompted with the nextailable wavdorm or trace
number but if the slot vasnt empty, the current number is stiwvo. Eitherway, you can hit SRCE to

clear the numbeiif you decide you dohwant this vavdorm or trace, or you can change the number if
you want to assign the channel to dedi#nt wf/trace number in the captured run. Changing the number
will cause aw other affected \avdorm or trace numbers to be automatically reassigned so there are no
gaps or duplicates. When using the mouse, because a click is taken as a press of the REJURN k
when cap is waiting for aalue to be entered, you can quickly add channels to be captured by double-
clicking empty slots in these columnS&imilarly, you can remee any tiannel by pointing to the WF or

Tr number and using click-BEE-click, as the SRCE bar clears the alue.

These columns shothe sampling rate divisor for the correspondingvéiorm or trace. Changing these
causes the correspondindeetive apture rate in the next column to be automatically updagedivisor

of 0 is accepted, but is not recommended, as it will cause the channel to be captured, incveasing o
head, gen though none of the data will beefit. Thepreferred method of removing aawdorm or trace

is to blank out the WF orrTnumber as explained ab®

These columns shothe efective sampling rate for the correspondingawdorm or trace. Changing
these causes the corresponding rate divisor in thd@opie column to be automatically updatedote
that the dective sampling rate for an channel must dide into the current Sampling Rate)( described
belov, as the sampling rate divisor must be a whole numbéryou pick a value that is inappropriate,
cap will automatically adjust it to the closest valalue.

Clicking or selecting anrow in this column will assign this channel as the trigger chaniéis will
only talke dfect if youve actually selected some channels as traces by setting tmember column.An
X will mark the current selection.

The rest of the parameters are those that can be accessed by aeysighdek as well as a mouse click.
Below is a description of all of these parameters, and tegsksed to select them.
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F File
This selection allws you to select theutput file name This name refers to a group of related files.
Each file name generated by the program consists of the specified file nanegdatlp a dot and a
three character suffix which indicates the type of the fitds recommended that you stick to alphanu-
meric characters and hyphens in the file name, as spaces and other punctwatibeehaknown to
cause problems later on.

L Run Length
This selection alls you to select theun length which may be specified as either a number of samples
at the sampling frequencor as a ime value, as for the pre/post trigger delay and the windaration
below.

R Sampling Rate (Hz)
This selection alrs you to select theampling fequency(in Hz). The frequenc used may not be
exactly what you specifyance frequencies are generated by dividing a fundamental clock frgquenc

K (Q)ueued/(D)isk
This selection allows you to select the type of data capture: eitjaewed capta or a disk captue.
Enter aQ for a queued capture, orfafor a disk capture.

X Queue Buffer Length
This selection allows you to change the captwfeb length used bygcap. It may be specified as either
a rumber of samples at the sampling freqyer® as a ime value, as for the delay and the windo
duration belar. Usually the default alue (2 seconds) is acceptable, but it may be necessary to reduce
this if gcapfails to lock its pages in pisical memory This parameter can also be specified as a specific
size in bytes, by entering a real number followed bl éor bytes), kb (for kilobytes), ormb (for
megabytes).

W Window Dur.
This selection allws you to select thevindow duation. It may be specified as either a number of sam-
ples at the sampling frequanar as a ime value, as for the pre/post trigger delay heldrhe windav
duration, which must be posié, indicates her long to sample the triggered channels for each trigger
pulse.

P Pre/Post Trigger
This selection allows you to select the pre- or post-trigigday to start of window It may be specified
either as a number of samples at the sampling freguémcentering an integer; or as a time value, by
entering a real number followed by an(for seconds), am (for milliseconds), or au (for microsec-
onds). Thedelay indicates ho long to wvait, after the detection of a trigger pulse, before sampling the
triggered channels. If a gdaive celay is specified, it indicates the amount of pre-trigger sampling
desired; the windw will start before the trigger by that amount.

N Sweeps
This selection alls you to select the maximum number of sweeps (or frames) which will be captured
from the triggered channels. Capture will end after this number of sweeps has been triggarédhe
run length has not yetxpired. Notethat if you select the disk capture, the capture is performed for the
entire run length, beforeven looking for sweeps.Limiting the number of sweeps for a disk capture will
affect the way the run file is processedt Will not limit the size of theaw drrect-to-disk captu file,
nor limit the time taken to capture it.

H Trig. Thresh.
This selection allows you to select ttigger pulse theshold This value, specified in A/D units, deter
mines the change in amplitude required on the trigger pulse channeb sarmwpling periods, to trigger
a frame; i.e. to start sampling the triggered channels. ahegevmust be large enough teor triggering
on noise, and small enough so no trigger pulses are migdedA/D unit is roughly equal to 2.5 mV
for a 10 volt input range.)

B # of Bins
This selection allows you to select the number of bins to be used for reaivéraging. Thisparameter
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is used bycavg(1) for this purpose. It also applies ¢ap, for the purpose of enabling or disabling auto-
matic frame tagging. When this parametef,jsutomatic tagging is disabled, whether or not the hard-
ware generates the proper trigger signal for tagging. When this parameter is non-zerD,(ailgomatic
tagging is enabled. Use this feature only if your hanenis set up for this(SeeTAGGING in dsepi(1)

for details.)

A Sweeps to Ruse
This selection allows you to select the number of sweeps (or frames) which will be captured before auto-
matically pausing the capture of data from the triggered chanfiéls works for thequeuedcapture
only. Triggered capture will pause after this number of sweeps been triggered.You can then enter
a description, and resume triggered capture, jug Viken the pausedtility is invoked directly, by press-
ing the space bar during a queued capture dseer(1)). If you set this parameter @ then the auto-
matic pausing will not tak dace.

M Trigger Mode
This selection allows you to select ttiggger modeto be used for scanning the trigger signal for trigger
pulses, and deciding what action todakthe trigger rate is tooakt for the current winda The mode
can be one o€, R or I, (upper or lower-case), corresponding to "check" mode, "retrigger" mode, and
"ignore” mode. In check mode, the program checks whether the trigger rate @&stoand warns you if
it is. In retrigger mode, an early trigger will end the current sweep, agid benev frame. Thegnore
mode will not check the trigger signal while a sweep is in progress; it is ashéfr fnd uses a bit less
memory than the check mode.

Y Stim. Trig. Chan. and Thresh.
On systems configured for queued, rateed capture and stimulator control, this parameter selection
appears. lallows you to select the channel number and signal threshold for the channel to be monitored
for stimulator triggering. When the signal on the specified channel crosses ke thireshold,gcap will
turn on the digital output that controls the stimulasod turn it of agan when the signal drops b&lo
that level. Specifythe channel number first, folleed by the threshold, separated by punctuation (e.g., a
comma, slash or "at" sign). The threshold is specified in AvBldeor can be followed by "uV", "mv"
or "V" if specified in micr@olts, millivolts or wlts. You can optionally include a hysteresisdeafter
the threshold, again spearated by a punctuation charantéragain optionally followed by aoltage
specifier The hysteresis is specified relatio the threshold hel: if you specify a ngaive tysteresis,
the signal must drop by that amount kelthe threshold before the digital output is turnefj ibfposi-
tive, the triggering is based on agsive aossing of the threshold, and the digital output is turndéd of
again after the signal rises alm the threshold plus theyhteresis. Finallyyou can optionally include
one or tw delays after the hysteresis, again separated by a punctuation chaaadteptionally fol-
lowed by a time specifier of "us", "ms" or "sWithout the time specifiethe delays are in sampling
periods at the selected Sampling Rate. The first delay is the time from the detection of the threshold
crossing (plus a fe milliseconds of jitter elimination) to the paning of the output trigger pulse. If a
second delay is gén, it will be a post-trigger delay before scanning resumes for the next threshold
crossing.

Z Scan Freq.
This selection allows you to change tbenvesion frequencyor channel scanning frequagne the rate
(in Hz) at which channels are scanned in one sampliolg.c Thisshould be set high enough to support
the Sampling Rate you choose multiplied by the total number of channels you are capturing (including
the trigger signal and girepeated channels)However, you should beare of setting it too high, espe-
cially if you hare equipment connected to your A/D canter that does not ka a vey low input
impedance. Setting too high can result in sequential-channel crosstalk, because a higher impedance
signal source needs more time to pull the A/D input ® lgvd after the multiplecer switches to that
source. Alower scanning frequegic or a low impedance wiffer amplifier between the A/D card and
your equipment, can minimize this problem.

O Channel Sampling Order/Origin
This selection allws you to select the channel sampling order on systems that support random channel
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addressing, or the first channel to be sampled on systems that ddrmally you do not set this
parameter directlyas it is aitomatically altered by changes you reato the channel tableFor A/D
hardware that allows random channel addressing, this parameteamslam channel listwhich specifies

the order in which the channels will be sampléthter a list of channel numbers, in the order yanty
separated by space&or A/D hardware that cannot handle random channel access, such as the EF12M
on old Masscomp systems, enter a single channel number; the channels will be sampled sequentially
beginning with this channelFor example, if you enter 13, and are capturing a total & éhannels, the
channels sampled will be 13, 14, 15, 0 and 1, in that .or@arrently supported QNX or Linux-based

data capture systems allMea”A/D hardware that support random channel lists.

T # of Triggered Channels
This selection allws you to select the number iggered channelsto be atracted. Ifyou arent using
triggered channels, enterOa If you are using triggered channels, the first channel in the input sequence
is used as the triggefollowed by the specified number of triggered channels, followed by the untrig-
gered channels (if . Normally you do not set this parameter directg it is aitomatically altered by
changes you makto he channel table.

D Divisors
This selection allws you to select the list dfiggered channel divisos. Enter a divisor (a posite inte-
ger or a0) for each triggered channel, separated by spaces. These numbers are used to divide the sam-
pling frequeny, dlowing each channel to be sampled at a different frequeAcdivisor of 0 means
"don’t save points from this channel". If you enter morevidors than there are triggered channels, the
extra divisors are ignored. If there are toavfdivisors, 0 is assumed for the missing onelormally,
you do not set this parameter directhg it is aitomatically altered by changes you ragk the channel
table.

U # of Untriggered Channels
This selection allows you to select the numberunfriggered channelsto be etracted. Ifyou arent
using untriggered channels, ente@.aNormally, you do not set this parameter directhg it is aitomati-
cally altered by changes you naato the channel table.

| Divisors
This selection allows you to select the listwftriggered channel divisos. Enter a divisor (a posite
integer or a0) for each untriggered channel, separated by spaces. These numbers are wsdd toedi
sampling frequeng dlowing each channel to be sampled at a different frequeAcdivisor of 0 means
"don’t savepoints from this channel". If you enter morevidors than there are untriggered channels, the
extra divisors are ignored. If there are toavfdivisors, 0 is assumed for the missing oneormally,
you do not set this parameter directhg it is aitomatically altered by changes you ragk the channel
table.

J CALIBRATE
This selection doesnthange ay capture parameters, but it launches tiadibrate(1) program, to mak
changes to the calibration file beyond simple name changes in the channel table.

PARAMETER SETS
Whencap is in the parameter setting mode, you can change all of the parameters (except the output file
name), by loading in parameter set Cap can hae W to twelve groupsof up to twehe parameter sets
each. Thesame kys ae used to select a group of parameter sets and to select a parameter set within a
group.
On an X Window terminal, the right side-bar shows either a list of parameter sets which can be loaded
from a group, or a list of groups. Use theyk F1 through F12 to select a set or group, or use the
mouse to point and click.

If capis run from a plain ASCII terminal, theels 1 through9, 0, — and = are used instead dfl
throughF12. Also, on a terminal with less than 34 lines, not all parameters will fit on the screen at
once, but cap will display them page by page, and automatically switch pages on the display when you
move © an df-screen parameterThe parameters are laid out such that the pagsiah is at a good
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place on a standard 24 line display

When no group has been selectealp lists the groups\ailable, and the "Group Name" field is blank.

Select a group by hitting theek crresponding to it, or by using the pointingvide. You will be

prompted for the group nameGroup names should be limited to 14 characters, and you shenittl a
characters that e ecial meanings to the system, such as spaces and slifshesggroup name »asts

for the selected slot, enter one and the group will be created. If a group name has already been assigned
to the slot you selected, you can just RETURN to select that grouplf you enter a different name,

for a named slot, the group name is changed withdettafg the contents of the grougrinally, you

can enter a space to clear the group name: the group will be erased, provided it is an empt¥tgroup.
selection V' VIEW GROUPS' will de-select the current group, and return you to the list of vai-a

able groups, allowing you to choose another group.

When a group has been selecteap lists the contents of that group (the parameter sets in the group),
and the "Group Name" field indicates the name of the selected group. Select a parameter set by hitting
the key mrresponding to it, or by using the pointingvide. You can only select a slot that has a name
assigned to it. The parameter set of that name will be loaded.

N.B.: while most parameters in aved parameter set are loaded in thisywthere are tw parameters

that are not: thé-ile name and th&roup Dir. name, which retain thealue you set for them, and do

not change their value to whate stored in the parameter set. Also, because the channel names are set
in the local directors default.cal file, they are not part of the parametersved and loaded from param-

eter sets, and so these do not change when loading a parameter set.

The selectionS SAVE PARAMETER SET " allows you to see your current parameteralues as a set

in the current group.(You must be in a group tovsaa @rameter set.) After selecting the @A’
operation, you are asH to select the parameter set (i.e. the slot into which the parameters are to be
saved). Selecta dot by hitting the ey crresponding to it, or by using the pointingvibe. You will be
prompted for the parameter set name. If no set name exists for the selected slot, enter one and the set
will be created. If a set name has already been assigned to the slot you selected, you can just hit
RETURN to update that set with the current parametues. Ifyou enter a different name, for a
named slot, thexésting set is remeed, and the ng set is created with the name you chosénally, you

can enter a space to clear the parameter set name: the parameter set willvied, rentbthe slot freed

up. Rarameter set names should be limited to 10 characters, and you shadldlaracters that ke

special meanings to the system, such as spaces and slashes.

The selectionE LOAD EXTERNAL SET" allows you to load a parameter file located wisere on
the system, rather than in one of thailable groups. After selecting the "LOAD" operation, you are
asled for the parameter file nam&nter the name of the file you want to load, complete withdap
suffix if it has one. This can be @efault.cap file that you copied or renamed pigusly, or one of the
parameter sets from the old versioncap.

There is no selection fateleting a parameter setor parameter grouplnstead, removing a set is done
by saving the parameter set via B&election, selecting the slot oeykasociated with the set you wish
to clear then clearing the parameter set name by entering a spErawing an empty parameter group,
after all sets hae been remwoed from it, is done by using the selection towithe groups, selecting the
slot or lkey for the empty group, and clearing the group name by entering a space.

The selectionG Group Dir." allows you to use a completely different collection of groups of parame-
ter sets. The directory you specify must exist, byt gnoup indexes or goup directories can be created
under it as required bgap. This allows you to wrk with your own pwate collection of parameter
groups, instead of the system-wide collection that is used layltef

NOTES
Before cap calls qcap or dcap, if a run already exists with the same name as the selected output file
name, it will be remeed, along with ap analysig1) parameter files of the same name.

The DACPAD ervironment variable indicates the device name for the A/Dvatar. For systems con-
figured to use a netwked capture seer, such as ap NI USB or PCI based systems, as well ag an
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64-bit Linux system, th®ACPAD variable will instead indicate the URL used to contact theeserif

the data capture server is configured to support stimulator control via a digital output, a parameter in the
URL specifies the output, and the presence of that parameter enables the "Y Stim. Trig. Chan. and
Thresh." parameter on the parameter setting screen.

On an X Wndow terminal, cap temporarily clears th& EYMAP ernvironment variable, to disable yn
keyboard mapping you may ¥a enabled, such as the ISO Latin 1 character set. It does this so that the
function keys, which are mapped internally to upyheif 8-bit characters, ka teir usual assignments.
The side effect is that if you selected an alternay®ddard mapping, it will not work while inap, or in

ary program called froncap.

If the CALFIXUP ervironment variable is set to the file name of arcatable program, this program

will be called right after a successful capture, with the name of the captured file as its command line
argument. Thisis to facilitate the automatic calibration correction system used at the Panum Institute,
where the program indicated by this variable reads the settings of knobs on the amplifiers and adjusts the
calibration accordingly

X WINDOW SUPPORT
When cap is run from anxterm (or kterm) window on an X Wndow terminal, a n& window will be
shavn for the parameter settind-ike the other X Vihdow programs in this packageap will recognise
the usual X command line options, such-dssplay, —geometry, —font, etc. Theervironment \ariables
for setting these options will alsoonk. (Thisis provided that th®ISPLAY ervironment variable is set,
and TERM is set to xterm or kterm.)Seeanalysig1) for details on X options and environmerariv
ables.

However, cap shouldnt be mun in the background, since the program returns taxtéen window once
parameter setting is complete.

FILES
default.cap dedult capture parameters
/usr/neurol/lib/parmgrps/*.ini configuratidiles
/usr/neuro/lib/parmgrps/editprms.grp  groligt
{usr/neurol/lib/parmgrps/*/editprms.grp  paramedet lists
/usr/neuro/lib/parmgrps/*/*.cap parameteats
default.cal calibratiorinformation
/usr/neuro/lib/dedult.cal systencalibration file
*.raw produced by disk capture
*frm the frame file
*.w[0-9][0-9] untriggeredwaveforms
*.txt run description text line
*.frd frame description file
*p?? parametefiles

SEE ALSO

dsepr(1), cavg(l), calibrate(1), Isrun(1), frmsel(1), analysis(1)
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