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NSCL Epics support

Name
I nt r o — Overview of Epics support for Tcl/Tk at the NSCL

DESCRIPTION

NSCL has developed base support for epics access from wWikhimograms or Tcl programs that are
based around the Tcl event loop. The base support consiatsaifkage calleepics. You can use this
package to directly access EPICS channels. In many casesyén when building pure control panel
applications, you will be able to accomplish your objectitg writing your application using the NSCL
epics widget set.

NSCL has developed several Tcl/Tk widgets that understamdtb directly interface with the EPICS
control system. these widgets are built to directly underdtEPICS channels, record fields and how to
display them.

The Widget set consists of the following:

epicsBCMMeter
A meter with range controls that knows how to display NSCLBe&zurrent meters and control
their ranges. This widget requires an EPICS record of a Bpacibset of types.

epicsButton

A pushbutton that is connected to an epics field. This nogmgllised to control binary 1/0 records.

epicsEnumeratedControl

Controls an epics field that can have a value from a set ofetis@re-defined values.

epicsGraph.xml

Creates 2-d plots of epics channels vs. each other.

epicsLabel.

Displays the value of an epics record field in a Tk label widget

epicsLabelWithUnits
Displays the value of an epics record primary field in a Tk latidget along with the value of the
record’s engineering unit’s field.

epicsLed

Displays an indicator which is lit when the epics field is nermand not when it isn’'t the on and off
colors of the LED can be configured.
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epicsMeter

Displays the value of an arbitrary EPICS record field in a mete

epicsStripChart
Wraps the very flexible BLT Stripchart widget in some code Hilmws it to produce strip charts of
the time evolution of an arbitrary number of epics fields.

epicsTypeNGo
Provides a simple type-in entry field that allows users tamdithe value of an arbitrary epics field.
New values are comitted by pressing a button.

epicsspinbox

Provides a spinbox that can control an arbitrary EPICS cefield.

Getting started

The NSCL epics software is made up of several packages. Adpase package provides raw support to
the channel access layer. Each widget provides a sepaidtageas well. In Tcl, packages are loaded
using the:

package require package-nane
command.

Thepackage requiresearches a list of library directories for matching packagregeneral it will be
necessary to add the directory in which the epics packagdasstalled to this list of directories. This can
be done either by setting theL LI BPATH environment variable prior to running your scripts, or by
adding that directory to the Talut o_pat h variable in your script.

| cannot anticipate where the NSCL epics software will béaittesd on all systems, however when | (Ron
Fox) install this package, | install it ihusr/ opt / epi cst cl which will put the packages in
/usr/opt/epicstcl/TclLibs.

Example 1. Setting TCLLIBPATH to /usr/opt/epicstcl/TclLi bs

sh, bash shells:
export TCLLI BPATH=/ usr/ opt/ epi cstcl/Tcl Li bs

csh:
setenv TCLLI BPATH /usr/ opt/epicstcl/ Tcl Li bs
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Example 2. Adding /usr/opt/epicstcl/TclLibs to auto_pathin a Tcl Script:

| append auto_path /usr/opt/epicstcl/TclLibs

On windows, no environment variables are needed. Simply

1. If not already installed, install the NCSAPPS packageaur Y C. This makes the EPICS channel
access layer required by the epics package available.

2. Download and install the ActiveTcl package availableatharge from http://www.activestate.com
Install this package in its default location.

3. Download the epics installer from the NSCL anonymous Fie? At the time this is being written it
is: ftp://ftp.nscl.msu.edu/pub/epicstcl13-001.exe

4. Run the epics installer you downloaded.

epics tcl package

Name
epi cs — Loadable package to access epics.

Synopsis

package require epics
epicschannehane

name get ?count?

nane setval ue-1i st ?data-type?
nane updatetime

nane delete
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nane link t cl Vari abl eNane
nane unlink t cl Vari abl eNanme
nane listlinks ?pattern?

nane values

name size

SUMMARY

The epics package is a loadable package that supplies do@sgpics control system. Loading epics
will also load the shared libraries required for epics, ssthmust be installed on the system on which
this package is being used.

Theepicschannelcommand expresses an interest in a specific named chandeltadyase field. Once
specified, this becomes a new command. The new command isamble with several subcommands.
These subcommands allow one to manipulate and inquire #éfeghannel. When interest is declared
epics events are requested to maintain the state of a ch&pies$ events can only be processed,
however, by entering the Tcl event loop. Either by runninghwior by doing arwait in a pure Tcl
interpreter.

It is perfectly possible and acceptable to do something like

epi cschannel aaa

epi cschannel aaa

Rather than creating a second, duplicate command, the ppiksige maintains a reference count for
each distinct epics channel created. The gmtschanneln the example above creates the new

command, with a reference count of 1. The second incremieateference count of the existing aaa
command to 2.

Having done the sequence of commands shown above;

aaa del et e; # Decrenents the refcount to 1 aaa still exists.

aaa del ete; # refcount becones 0 so aaa is del eted.
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Hopefully this reference count scheme will make large paiatg easier to build, as sections will not have
to worry about other sections yanking existing commandgrout underneath them.

The subcommands for an epics channel are:

get?si ze?
Retrieves the value of the channel or field. Note that if a eotion event has not yet been recieved
and processed, this will return an error. This can happé&eeit the channel is not an epics channel
or if the event loop has not yet been entered enough timesotw #ie event to be seen. Note that
epics events are processed prior to executing this comnaadsgossible for this command to fail
first and then work a few tries later.

If the channel is an array, the entire array is returned ad kst anless the optionali ze parameter
is provided. In that case, the first ze elements are returned or all elements depending on which is
fewer.

setval ue-1ist ?data-type?

Sets the value of the channel or database field (if change@mblal ue- 1 i st . All the remarks
about thesetsubcommand apply here too.

If the channel is an arrayal ue- i st is a list of values that will be used to set the first elements of
the array. The number of elements set is the smaller of tleeddithe list and the number of array
elements managed by the channel.

If the optionaldat a- t ype keyword is present, it provides the data type to be used tbelsdt. The
data type can be any ef ri ng (default),r eal orint. Itis an error foval ue-1i st to contain a
value that cannot be converted to the type specified.

updatetime

Returns the time of the last update received for the chaiiheltime is returned as an integer
suitable for use in the Talock command. This allows the result to be formatted as a time atel d
or used arithmetically to calculate time diferences in selso

delete

Deletes the command and attachment to an epics channeksallirces associated with the
command are also destroyed.

link var name

Links a variable to the epics proces variable (channel)nGes to the channel get reflected into the
linked variable. Changes to the varible from Tcl scriptstemeed and result in attempts to modify
the epics channel.

10
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Additionallink s are allowed and create a 1 to many link between an epics ehand several Tcl
Variables.

At present, only the first element of array process variaislésked to the Tcl variable. Array
process variables must be handled viaghtandsetsub-commands.

unlink var name
Removes the link between the epics channel and the Tcl Vanabnane. It is an error to attempt
to unlink from a variable that is not linked.

name listlinks ?pat t er n?

Lists the set of links that match the optiomalt t er n. If no pattern is supplied, it defaults to *.

name values

Lists the set of values that the process variable can legattgpt. If this list is empty, the channel is
either not connected or has not received its first value agretbre does not yet know its list of
enumerated values. If the list size is one, this will be auakéncoding of the data types acceptable
by the channel e.d.l oat, string orint. If the list size is greater than 1, this is a list of allowed
values for the enumerated variable.

name size

Returns the number of elementsnane. Epics process variables can be thought of as arrays, where
a scalar value is just the special case of an array of size 1.

EXAMPLES

The code below creates a label widget that follows the valileoepics channel SOMECHANNEL:

Example 1. Linking an epics channel to a Tcl variable

package require epics

epi cschannel SOVECHANNEL

SOVECHANNEL | i nk SOVECHANNELvar

| abel .l -textvariabl e SOVECHANNELvar
pack .1

Note that this can be done much more simply using the epicwibigets. Those widgets understand
how to display epics channels directly e.qg.

package require epicsLabel WthUnits

11
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control wi dget: : epi csLabel WthUnits .1 -channel SOVECHANNEL
pack .1

Creates a GUI that displays SOMECHANNEL with its enginegimits, updating as the value updates
in Epics.
The example below finds out how many elements are in the ch&BR&A HSCAN_DAT

package require epics
epi cschannel K5RGA_HSCAN _DAT

set el enents [ KSRGA HSCAN DAT si ze]

The following example, takes the channel KSRGA_HSCAN_Daifeady assumed to be connected, and
clears its second array element. Note that the elementsl iElcnumber from 0.

set data [ KSRGA HSCAN DAT get 2]; # get elenments O, 1.

set data [l replace $data 1 1 0]; # Repl ace second itemw th O.
K5RGA HSCAN DAT set $dat a; # Set elenments 0,1

OPEN ISSUES

On some linux systems a broken implementation of the Linutivid@osix Thread Library (NPTL)
causes the tcl shell extended with the epics package toatga(tiang). This is a known issue with
Linux. If this is observed then prior to starting tcl/wishgdipations, select the LinuxThreads
implementation of the threading library by (bash):

Example 2. Selecting the LinuxThreads thread library to prevent hangs

export LD ASSUME KERNEL=2. 4. 19

For the C shell:
setenv LD ASSUVE KERNEL 2.4.19

12
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Issues with enumerated variable types

Enumerated types have an interesting interaction wittyaeés. This is not an defect in the software
package, it is simply a property of Tcl that interacts witingoenumerated types, and the ability to set
enumerated types by string values. Consider an enumesgteavhose string values have spaces e.g one
legitimate value i$a b". Let’s call this process variabfainky 1 (we will have af unky?2 to show

another interesting issue with enumerated process vasalippose that this valua b" corresponds

to enumerated index 0. Consider the following two chunksaf(fTunky1 is already assumed to be
established as a channel).

funkyl set [lindex [funkyl val ues] O]
funkyl set "a b"

Both of these provide the parameterb to thesetsubcommand. this looks like a two element list, but
f unky1 is only a single element array, so the vatuis set which may not be legal, in which case epics
will throw an error or, even worse, may correspond to andigal value for the enumerated type.

There are two potential solutions to this problem. Firssuza that a single element list is received by the
setcommand, second, use indices only:

funkyl set [list [lindex [funkyl values] 0]]
funkyl set [lsearch [funkyl values] "a "b] int

Thelist command will add an additional level of quoting if necesgargnsure that each parameter it
recieves is a properly quoted list element. Tdearchcommand will return the index d¢fa b" in the

list of allowed values fof unky1. This is an integer that represents the enumerated indag vahei nt

at the back end of the command forces skéto be done as an integer data type rather than a string. See
the discussion below abopéthal ogical enumerated process variables

For enumerated process variables there can also be arsiiigrpathology. Consider a process variable
f unky2 for which thevaluessubcommand returns the lists 4 3 2 1 0. Itis not clear what the
following does, or even what the intent is:

funky2 set 2

Is the 2 the string 2 (which has enumerated index 3), or igiiridex 2 which has the string value 3?
Process variable designers should avoid such patholdfjibswever, a pathology like this does exist,
that would imply that the only unambiguous way to set enuteerprocess variables is by index. The
following is unambiguous:

funky2 set 2 int

13
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This forces an integer set of the process variable whiclttselbe textual value 3. Note that this
pathology may well be hidden from the programmer, who isjisitg thevaluescommand to get the

list of legal values and selecting from amongst them. The/@albliscussion should hopefully lead you to
conclude that for enumerated epics variable types, youldlpwabably only use the textual
representation, relying on the index to set the value andrevgsthat the index is treated as an index by
using the nt data type parameter on teetsub command to ensure that pathalogically labelled
variables are not a problem. e.g:

sonmeenum set [lindex [soneenum val ues] $index]; # Avoid this!!!
sonmeenum set $i ndex int; # use this instead.

There is a further subtlety. For linked variables, modifaas of the variable triggers a setstring form.
This avoids the vector/list issue, but steps right into #sié with pathological value sets. Therefore
once more enumerated process variables, following thegiflasing the text (variable) for display only,
but use thesoneenumsetsone- i nt eger int form for setting the variable is the best policy.

BCM Meter widget

Name
epi csBCMVet er — Provide a widget for displaying and controlling beam cotm@onitors.

Synopsis

package require epicsBCMMeter

controlwidget::epicsBCMMeter pat h ?options...?

OPTIONS

-meterheightdi nensi on

Requests a specific height for the meter part of the widges. Aidgight can be specified using any of
the legal Tk dimension specifications. The value is passéuetmeter widget'sheight option
without interpretation.

14
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-meterwidth di nensi on

Requests a specific width for the meter part of the widgets Tikight can be specified using any of
the legal Tk dimension specifications. The value is pass#uetmeter widget'swidth option
without interpretation.

-channelnane

Specifies theane of the epics channel to be monitored by this meter. Note trathannel must
have an MRNG, MSRN, and MRRN field in its database.

Note that the meter ranges are not exposed to the API. Thestuidgintains appropriate ranges and ticks
depending on the value of the range of the underlying device.

The-channeloption is required at creation time and cannot be changed lat

METHODS

get

Returns the current value of the meter’s channel.

getRange

Returns the value of the meter range. For example, 1e-0O6s1tkammeter runs between -1e06 and
1e06..

incRange

Increments the range of the monitor and meter. This will igumaake the meter more sensitive.

decRange

Decrements the range of the monitor and meter. This will ixsuzake the meter less sensitive.

EXAMPLES

The example below displays a BCM Meter that monitors thessuronZ001F- C
Example 1. Monitoring Z001F-C with a BCM Meter
package require epi csBCMVet er

control wi dget: : epi csBCMVet er . neter -channel Z001F-C
pack . neter

15
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SEE ALSO

meter

epicsButton

Name
epi csBut t on — Provide a control for on/off values in epics.

Synopsis
package require epicsButton

controlwidget::epicsButton pat h ?options...?

DESCRIPTION

This widget provides a mechanism for controlling binaryputstyle devices with the ability to monitor
an optional associated input status channel. Two conyldssare supported, a single button and a pair
of buttons. The widget can also be labeled.

OPTIONS

-channelchannel - nane

Specifies the name of the channel that will be controlled leyptinshbutton widget. Note that unless
the-statechanneloption is specified, this channel will also be used to refleetstate of the device.
This option must be specified when the button is created.

16
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-statechannelchannel - nane
Specifies the name of the channel that reflects the state dethiee. The channel state is assumed
to be 'on’ if this channel is boolearr ue and off otherwise. If this option is not specified when the
button is constructed, the state will be read from the chizsperified by-channel

-onvalueval ue
Specifies the value to write to the channel to turn the devi¢bdon state. If not specified, this
defaults to 1.

-offvalue val ue
Specifies the value to write to the channel to turn the devid¢beoff state. If not specified, this
defaults to 0.

-onlabelstring

Specifies the string to use to label the button that turns ¢wecd on. If a single button
representation has been selected, this string will lateebttiton when the device is off (the button
turns the device on), and the button will display the off collo a double button representation, this
label will label the left button, which turns the device on.

-offlabel stri ng

Specifies a string to use to label the button that turns thiee®ff. If a single button representation
is selected, this string will label the button when the devgcon (the button turns the device off in
that case), and the button will display the on color. In a deboitton representation, this label will
label the right button which turns the device off.

-oncolor col or

Specifies the color to use to indicate the device is on. Inglesioutton case, the color is the
background color of the single button, in a double buttorectss color is the background color of
the button that is enabled (when the device is on, the onibigtdisabled).
-offcolor col or
Specifies the color to use to indicate the device is off. Se@iscussion ofoncolor for a hint about
how this works.
-modality keywor d
Selects the type of button presentation desired. The ked/aam have the valus ngl e or doubl e.
Selecting whether a single button or a pair of buttons wilubed to control this device.
-showlabelbool ean

If t r ue (default) a channel name label is placed above the buttdhfs)l se, no channel label is
displayed.

17
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EXAMPLES

The example below (to the best of my knowledge), createsraophuttons that can turn the D125DV
power supply on and off:

Example 1. Using a button pair to turn on/off D125DV
package require epicsButton
control wi dget: : epicsButton .dl25dvonoff -channel D125DV. ONL -statechannel D125DV. SONL \
-nodal ity doubl e \
-onl abel {Turn On} \
-of fl abel {Turn Of} \
-oncolor green -offcolor red
pack .dl125dvonoff

epicsCommandButton

Name
epi csConmmandBut t on — Button that sends a value to a channel

Synopsis

package require epicsButton

controlwidget::epicsCommandButtonpat h ?opti ons?. ..

DESCRIPTION

The epicsCommandButtonis wraps the Tk button widget so that clicking the button seadpecific
value to an associated epics process variable. The appeatafaults for the widget are the same as
ordinary Tk buttons, in contrast wittpicsButtonwidgets.

18
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OPTIONS

The epicsCommandButton inherits all options and methams the Tk button widget. Theeommand
option is, however disabled to prevent interference withepicsCommandButton’s use of this feature in
the underlying button.

-channelepi cschannel

epi cschannel is the channel controlled by this widget. This must be sgplvhen constructing
the widget and cannot be dynamically modified (attempts teadare silently ignored).

-valueval ue

val ue is the value that will be written to the channel when the butsoclicked. This defaults to an
empty string, and can be dynamically modified after the widgereated.

EXAMPLES

The example below creates a button that, when pressed satkdahnel GAl 0 to zero.

package require epicsButton
control wi dget: : epi csConmandButton .eb -channel |1 GAIO -value 0 -text | GAl 0=>0
pack .eb

Epics enumerated control

Name

epi csEnuner at edCont r ol — Provide a control for epics channels with discrete enublera
values.

Synopsis

package require epicsEnumeratedControl

controlwidget::epicsEnumeratedControl pat h ?opti ons...?

19
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SUMMARY

TheepicsEnumeratedControlcommand provides a widget that allows you to monitor androbepics
channels that can take one of a list of possible settingesallhe widget is based on a radioMatrix
widget, but the variable is bound to an epics channel.

OPTIONS

All of the options associated withradioMatrix widget are accepted by tlepicsEnumeratedControl
widget except thevariable option. In addition, thechanneloption can be provided to bind the matrix
to an epics channel.

METHODS

The Get andSetmethods work as for the radioMatrix.

SEE ALSO

radioMatrix(1tcl)

epicsGraph

Name
epi csgr aph — Wrap a BLT graph with code for plotting epics channels agaash other.

Synopsis

package require epi csG aph

control wi dget::epicsStripChart name ?options?

nane addseries snane x-channel y-channel interval ?options?
name renoveseries sname

20
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DESCRIPTION

This widget is a thin wrapping of the BLT Graph widget. The ppang allows you to easily create
graphs of epics channel pairs (e.g. one channel on the xanéson the y axis). Any number of pairs of
channels can be plotted on the same widget if desired wighdators symbol shapes and line types
distinguishing between them.

OPTIONS

All options for the blt::graph widget are supported and pdgs that widget without any interpretation.
See the summary (section blt::graph summary) below orredtaely:
http://man-wiki.net/index.php/N:blt_graph for a fullstziption of that widget.

METHODS

All blt::graph widget methods are supported. See the sum(saction blt::graph summary) below or
alternatively, http://man-wiki.net/index.php/N:bliragph The blt::graph widget methods are passed
without any interpretation on to that widget.

In addition the following methods are also defined:

name addseriessname x-channel y-channel interval ?options?

Adds a data series to the graph. A data series consists ofgrdgith element that displayse the data
andchannnel Pai r Hi st ory object to automatically maintain the element’s data.

snane is the name of the series to create. It must be unique andladlltze used as the blt::graph
element name.

x-channel y-channel arethe names of the EPICS process variables that will be toedXy
parameters of the data series respectively.

i nt erval is the number of milliseconds between samples on the plot.

opt i ons are optional option value pairs that are passed as is to thgraph element add
command and can be used to configure the appearance of theedetae.g.

The command returns the name of the channel pair historgobjeich can be saved and
manipulated.

21
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name removeseries snane

Removes the seriemane from the graph and destroys the channel pair history obipettvwas
created for it.

channelPairHistory objects

channel Pai r Hi st ory objects are used to keep track of and manage the automatteupiddata
series. While intended for use with the epicsGraph widget,ipay also find them useful in your
applications. This section therefore summarizes the dhiedbof thechannel Pai r Hi st ory snit::type.

OPTIONS

- period

Specifies the milliseconds between data updates

- xchannel
Name of the x channel. When used with an epicsGraph to proddatasseries, this parameter will
be on the x axis.

-ychanel
Name of the y channel. When used with an epicsGraph to proddatasseries, this parameter will
be on the y axis.

-ti mebase

[clock seconds] at which the data series start. When the datefieved from the object, the times
associated with each data points are offsets relative $dithe.

METHODS
cl ear
Clears the entire data series.

clearfirst n

Clears the firsh data points in the series.

keepn

Keeps only the first data points in a series. This restriction is enforced on eadate of the series.

nanes

The data series is maintained in a set of three: : vect or objects. This returns the names of the
three vectors. The names are returned as a three elememhbstirst element of the list is the name

22



NSCL Epics support for Tcl/Tk (1tcl)

of the time vector. The second element of th elist is the naintieeox parameter vector. The third
element of the list is the name of the y parameter vector.
get

Returns the data stored in the series. The data are retusreeliish of data points. Each data point is
a three element list consisting of (in order), the time redato the- t i mebase time, the x
parameter value at that time, and the y parameter value tairie

blt::graph summary

See http://man-wiki.net/index.php/N:blt_graph for d fidscription of the blt::graph widget. This
section provides a summary of the more useful features ofitiget in an attempt to make this manpage
close to self contained for most uses of the widget.

The blt::graph widget is a graph that plots X-Y data. The prajdget can be thought of as having many
independently configurable components. Configuring eantpoment can determine how the graph will
appear.

OPTIONS

- hei ght neasure

sets the requested height of the widget. This can be any Valideasurement. The default is 4i

-titletext

Sets the title ta ext . If t ext is ™", no title will be displayed.

-wi dt h neasure

Specifies the requested width of the widget. The default.is 5i

COMPONENTS

The graph widget can be thought of as made up of several coenpmrEach component can be
indepdendently configured and, in some cases several canfsoof each type can be created. This
section summarizes the components and what they do. Sudrgespctions will describe the most useful
options of the most used components.

axis

The graph has four standard axes (X, X2, y, and y2), but yoemrate and display any number of
axes. Axes control what region of data is displayed and hevdt#ia is scaled. Each axis consists of
the axis line, title, major and minor ticks, and tick labdlgk labels display the value at each major
tick.
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crosshairs

Cross hairs are used to position the mouse pointer relatitteet X and Y coordinate axes. Two
perpendicular lines, intersecting at the current locatibthe mouse, extend across the plotting area
to the coordinate axes.

element

An element represents a set of data points. Elements camtiecoivith a symbol at each data point
and lines connecting the points. The appearance of the atemech as its symbol, line width, and
color is configurable. Data series of epics channels areeimghted as elements.

grid
Extends the major and minor ticks of the X-axis and/or Y-a&dgoss the plotting area.

legend
The legend displays the name and symbol of each data elefientegend can be drawn in any
margin or in the plotting area.

marker

Markers are used annotate or highlight areas of the graptexeanple, you could use a polygon
marker to fill an area under a curve, or a text marker to labelriqular data point. Markers come
in various forms: text strings, bitmaps, connected linevsags, images, polygons, or embedded
widgets.

pen

Pens define attributes (both symbol and line style) for efgméata elements use pens to specify
how they should be drawn. A data element may use many pensatidare, the particular pen
used for a data point is determined from each element’s wegttor (see the element’s -weight
and -style options).

postscript

The widget can generate encapsulated PostScript outpigtcdimponent has several options to
configure how the PostScript is generated.

axis

Four coordinate axes are automatically created: two Xdinate axes (x and x2) and two Y-coordinate
axes (y, and y2). By default, the axis x is located in the botiwargin, y in the left margin, x2 in the top
margin, and y2 in the right margin.

An axis consists of the axis line, title, major and minor sicknd tick labels. Major ticks are drawn at
uniform intervals along the axis. Each tick is labeled withdoordinate value. Minor ticks are drawn at
uniform intervals within major ticks.
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The range of the axis controls what region of data is plofeda points outside the minimum and
maximum limits of the axis are not plotted. By default, thenimium and maximum limits are
determined from the data, but you can reset either limit.

You can have several axes. To create an axis, invoke the @xipanent and its create operation.

# Create a new axis called "tenpAxis"
.Q axis create tenpAxis

You map data elements to an axis using the element’s -mapynaayok configuration options. They
specify the coordinate axes an element is mapped onto.

# Now map the tenpAxis data to this axis.
.g element create "el" -xdata $x -ydata $y -napy tenpAxis

Any number of axes can be displayed simultaneously. Thedranen in the margins surrounding the
plotting area. The default axes x and y are drawn in the bottodnleft margins. The axes x2 and y2 are
drawn in top and right margins. By default, only x and y areveindNote that the axes can have different
scales.

To display a different axis or more than one axis, you invoke of the following components: xaxis,
yaxis, x2axis, and y2axis. Each component has a use opethtibdesignates the axis (or axes) to be
drawn in that corresponding margin: xaxis in the bottom,jyaxthe left, x2axis in the top, and y2axis in
the right.

# Display the axis tempAxis in the left margin.
.g yaxi s use tenpAxis

The use operation takes a list of axis names as its last arguiiit@s is the list of axes to be drawn in this
margin.

You can configure axes in many ways. The axis scale can be timéagarithmic. The values along the
axis can either monotonically increase or decrease. If ymacustom tick labels, you can specify a Tcl
procedure to format the label any way you wish. You can cdhiww ticks are drawn, by changing the
major tick interval or the number of minor ticks. You can defiton-uniform tick intervals, such as for
time-series plots.
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Axis components are manipulated using an ensemble of vaadgehmands (methods) of the form:

pat hName axi s subcommand ...

The most useful of theubcommands will be described below.

cgetaxi sName opti on
Returns the current value of the option given by option fasidame. Option may be any option
described below for the axis configure operation.

configureaxi sName option val ue

Sets a new value for a configuration option for the axissNane. opt i on and value are described
in the 'most useful list of options’ below:

-col or col or

Sets the color of the axis and tick labels. The default isklac

- descendi ng bool ean
Indicates whether the values along the axis are monotdyicaleasing or decreasing. If
boolean is true, the axis values will be decreasing. Theultafa0.

-1 ogscal e bool ean
Indicates whether the scale of the axis is logarithmic adimIf boolean is true, the axis is
logarithmic. The default scale is linear.

-maj orticks majorlist

Specifies where to display major axis ticks. You can use thi®p to display ticks at
nonuniform intervalsmaj or | i st is a list of axis coordinates designating the location ofanaj
ticks. No minor ticks are drawn. Hej or Li st is "™, major ticks will be automatically
computed. The default is ™.

-max val ue

Sets the maximum limit of axisName. Any data point greatanttalue is not displayed. If
value is ", the maximum limit is calculated using the laftg#sta value. The default is ™. Note
that this calculation is performed again as data elemermsggin time.

-m nval ue
Sets the minimum limit of axisName. Any data point less thalue is not displayed. If value
is ", the minimum limit is calculated using the smallestalaalue. The default is ™"
-mnorticks m norlLi st

Specifies where to display minor axis ticks. You can use tpigo to display minor ticks at
non-uniform intervalsM nor Li st is a list of real values, ranging from 0.0 to 1.0, designating
the placement of a minor tick. No minor ticks are drawn if theajortick option is also set. If
minorList is ", minor ticks will be automatically compute@he default is ™.
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-stepsi ze val ue
Specifies the interval between major axis ticks. If valué isvalid interval (must be less than
the axis range), the request is ignored and the step sizéomatically calculated.

- subdi vi si ons nunber
Indicates how many minor axis ticks are to be drawn. For exenifpnunber is two, only one
minor tick is drawn. Ifnunber is one, no minor ticks are displayed. The default is 2.

-titletext

Sets the title of the axis. tfext is "™, no axis title will be displayed.

createaxi sNane ?options...?
Creates a new axis by the namna sNanme. No axis by the same name can already exist.
?options. .. ? are option value pairs described above underctrigure subcommand.
deleteaxi sNane
Deletes the named axes. An axis is not really deleted umgilnbt longer in use, so it's safe to
delete axes mapped to elements.
names?pattern?

Returns a list of axes matching zero or more patterns. fata er n argument is give, the names of
all axes are returned.

element

An element is what we refer to as a data series. Elements spkaged as a set of X/Y points on the
surface of the graph, limited by the axes they are assocwgtedThe points can be connected by lines
that have various line styles an doclors (see pen compoasntgll).

When new data elements are created, they are automaticdkyldd a list of displayed elements. The
display list controls what elements are drawn and in whagiord

The following operations are the most useful ones availfdslelements. All are of the form:

pat hName el ement subconmand ...

cgetel enNanme option

Returns the current value of the element configuration agigen byopt i on. Opt i on may be
any of the options described below for the element configpesation.

27



NSCL Epics support for Tcl/Tk (1tcl)

configureel enNane ... ?option...

Queries or modifies the configuration options for elemerggetl elements can be modified at the
same time. lbpt i on isn’t specified, a list describing all the current optionsdbenNane is
returned. If aropt i on is specified, but not its value, then a list describing théoopipt i on is
returned. If one or more option and value pairs are specifieh for each pair, the element option
opt i on is set toval ue. The following options are are the most commonly used onks fca
elements.

-col or col or

Sets the color of the traces connecting the data points.

- dashes dashl i st
Sets the dash style of element limeshLi st is a list of up to 11 numbers that alternately
represent the lengths of the dashes and gaps on the elemeeriEdich number must be
between 1 and 255. fashLi st is ™, the lines will be solid.

- | abel text
Sets the element’s label in the legend. If text is ", the elatwill have no entry in the legend.
The default label is the element’s name.

- pen pennane
Set the pen to use for this element. For more information gjpenns, see the pen component
described later in this document.

-synbol synbol

Specifies the symbol for data poing&y.nbol can be eithesquare, ci rcl e, di anond, pl us,
cross, spl us, scross, triangle,"" (where no symbol is drawn), or a bitmap. Bitmaps are
specified as "source ?mask?", wheoarr ce is the name of the bitmap, améisk is the

bitmap’s optional mask. The defaultdsr cl e.

existsel emNane
Returns 1 if an elemert enName currently exists and O otherwise.

element namepat tern?. ..

Returns the elements matching one or more pattern. If nenpatt given, the names of all elements
is returned.

grid

Grid lines extend from the major and minor ticks of each awiszontally or vertically across the
plotting area. While there are many options and operatiosscéated with grid lines, the most common
ones are:
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grid on

Turns on the display the grid lines.

grid off
Turns off the display the grid lines.

legend

The legend displays a list of the data elements. Each entrsists of the element’s symbol and label.
The legend can appear in any margin (the default locatiamtisa right margin). It can also be
positioned anywhere within the plotting area.

Legend operations are of the form:

pat hName | egend operation ...

The most frequently used legend operations are:

cgetoption

Returns the current value of a legend configuration optdpni on may be any option described
below in the legend configure operation.

configure ?option. .. ?

Queries or modifies the configuration options for the legéindpt i on isn’t specified, a list
describing the current legend options fat hNane is returned. lfopt i on is specified, but not
val ue, then a list describingpt i on is returned. If one or more option and value pairs are
specified, then for each pair, the legend optipni on is set toval ue. The following options (and
others) are valid for the legend.

- hi de bool ean

Indicates whether the legend should be displayedodf ean ist r ue, the legend will not be
drawn. The default iso.

-position pos

Specifies where the legend is drawn. Flaachor option also affects where the legend is
positioned. Ifpos isl eft, | ef t,t op, orbot t om the legend is drawn in the specified margin.
If pos ispl ot ar ea, then the legend is drawn inside the plotting area at a peati@nchor. If
pos is in the form "@x,y", where x and y are the window coordinatkee legend is drawn in
the plotting area at the specified coordinates. The defaulght.
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Pen

Pens define attributes (both symbol and line style) for etéméens mirror the configuration options of
data elements that pertain to how symbols and lines are di2ata elements use pens to determine how
they are drawn. A data element may use several pens at ortbés base, the pen used for a particular
data point is determined from each element’s weight vestee (he element’s -weight and -style
options).

One pen, called activeLine, is automatically createduissd as the default active pen for elements. So
you can change the active attributes for all elements bylginsgonfiguring this pen.

.g pen configure "activeLine" -color green

You can create and use several pens. To create a pen, inegenlcomponent and its create operation.

.0 pen create nyPen

You map pens to a data element using either the element'soipactivepen options.

.g elenent create "linel" -xdata $x -ydata $tenpData \
-pen nyPen

An element can use several pens at once. This is done bypgdifie name of the pen in the element’s
style list (see the -styles option).

.g element configure "linel" -styles { nyPen 2.0 3.0 }

This says that any data point with a weight between 2.0 ang3dbe drawn using the pen myPen. All
other points are drawn with the element’s default attribute

The following operations are available for pen componearis, are of the form:

pat hName pen operation ...
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Descriptions start with theper at i on.

cgetpenNanme option
Returns the current value of the option givendpy i on for penNane. Opt i on may be any option
described below for the pen configure operation.

configurepenNanme ?penNane... ?option...?

Queries or modifies the configuration options of penNamee&¢pens can be modified at once. If
opt i on isn't specified, a list describing the current options fonldame is returned. pti on is
specified, but notal ue, then a list describingpt i on is returned. If one or more option and value
pairs are specified, then for each pair, the pen optjn on is set toval ue. The following options
are valid for pens.

-col or color

Sets the color of the traces connecting the data points.

- dashes dashLi st

Sets the dash style of element limeshLi st is a list of up to 11 numbers that alternately
represent the lengths of the dashes and gaps on the eleneeriEdéich number must be
between 1 and 255. HfashLi st is "™, the lines will be solid.

-synbol synbol

Specifies the symbol for data points. Symbol can be eithear e, ci r cl e, di anond, pl us,
cross, spl us, scross, triangle,"" (where no symbol is drawn), or a bitmap. Bitmaps are
specified as "source ?mask?", wheoarr ce is the name of the bitmap, amésk is the

bitmap’s optional mask. The defaultdsr cl e.

createpenNane ?option val ue?. ..
Creates a new pen by the napenName. No pen by the same name can already egsti on and
val ue are described in above in the pen configure operation.

delete?penNane?. . .
Deletes the named pens. A pen is not really deleted untihibidonger in use, so it's safe to delete
pens mapped to elements.

names?pattern?. ..

Returns a list of pens matching zero or more patterns. If ti@paargument is give, the names of
all pens are returned.

postscript

The graph can generate encapsulated PostScript outpue @reeseveral configuration options you can
specify to control how the plot will be generated. You canrg®the page dimensions and borders. The

31



NSCL Epics support for Tcl/Tk (1tcl)

plot itself can be scaled, centered, or rotated to landsd@adpePostScript output can be written directly
to a file or returned through the interpreter.

Postscript operations all have the form:

pat hName postscript operation ...

The following postscript operations are available.

cgetoption

Returns the current value of the postscript option givenityi on. Opt i on may be any option
described below for the postscriganfigure operation.

configure ?opti on val ue?. ..

Queries or modifies the configuration options for PostSg@pteration. lbpt i on isn't specified, a
list describing the current postscript options fiat hName is returned. lfopt i on is specified, but
notval ue, then a list describingpt i on is returned. If one or more option and value pairs are
specified, then for each pair, the postscript optipni on is set toval ue. The following postscript
options are available.

-center bool ean

Indicates whether the plot should be centered on the Pastpage. Ifbool ean is false, the
plot will be placed in the upper left corner of the page. Thiadk is 1 (true), which centers
the plot on the postscript page.

-col ornode node

Specifies how to output color informatiobde must be eithecol or (for full color output),
gr ay (convert all colors to their gray-scale equivalentsjrono ( convert foreground colors to
black and background colors to white). The default mode lisrco

-l andscape bool ean

If bool ean ist r ue, this specifies the printed area is to be rotated 90 degmeesn-rotated
output the X-axis of the printed area runs along the shoredsion of the page (“portrait
orientation); in rotated output the X-axis runs along thegldimension of the page
(“landscape orientation). Defaults to 0.

- maxpect bool ean

Indicates to scale the plot so that it fills the PostScriptpddne aspect ratio of the graph is
still retained. The default is 0.

output ?fi | eNane? ?option val ue?...

Outputs a file of encapsulated PostScript. ifi&d eNane argument isn’t present, the command
returns the PostScript. If any option-value pairs are preseey set configuration options
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controlling how the PostScript is generated. Option andevabn be anything accepted by the
postscript configure operation above.

EXAMPLES

The following simple application prompts for two channatsldhen builds/displays a plot of the two
channels updated every 100ms. The plot will have axes thatange, with a grid and axis titles that
reflect the channels plotted as well as a title that refleeplbt.

package require epi csG aph
# Build the pronpt for the channels:

frame . pronpt

| abel .pronpt.cxlbl -text {X Channel}
entry .pronpt.cx

| abel .pronpt.cylbl -text {Y Channel}

entry .pronpt.cy

button . pronpt.ok -text Ok -comand createPl ot
grid .pronpt.cxlbl .pronpt.cx

grid .pronpt.cylbl .pronmpt.cy

grid .pronpt. ok

pack . pronpt

# Call ed when the OK button is clicked.
# get the x/y channel nanes and create the

# plot. A lot of error checking has been
# omitted for the sake of brevity (e.g. what
# if the user does not fill in a channel?

proc createPlot {} {
set xName [.pronpt.cx get]
set yName [.pronpt.cy get]
destroy . pronpt; # Now the top level is clear.

set seriesNane "${xNane}_v_{$yNane}"
set title "$xNane vs. $yNane"

# Set up the plot:

control wi dget::epicsGaph .eg -title $title

.eg grid on

.eg legend configure -position bottom

.eg addseries $seri esNane $xNane $yNane 100 -col or black -synmbol {} \
-label $title
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.eg xaxis configure -title $xNane
.eg yaxis configure -title $yName

pack .eg -fill both -expand 1

Epics Label Widget

Name
epi csLabel — Provide a label widget that connects to an epics channel.

Synopsis

oackage require epicsLabel

::controlwidget::epicsLabel pat h ?options?. ..

OPTIONS

All options supported by the Tthbel widget are supported by this widget. You should not, howeger
the -textvariable option as this is used to connect the witigéhe channel.

-channelnane

This option is required and can only be set at constructioe tit provides the name of the epics
channel to which the widget will be connected.

METHODS

All methods supported by the Tk label widget are supportethbyepicsLabel widget.
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SEE ALSO

epicsLabelWithUnits

Name

epi csLabel Wt hUni t s — Show the value of an epics channel and its units if it has any.

Synopsis

package require epicsLabelWithUnits

controlwidget::epicsLabelWithUnits pat h ?opti ons?

OPTIONS

See theepicsLabel(1tcl)man page for a description of he options acceptable to thdgeti

METHODS

See theepicsLabel(1ltcl)man page for a description of the methods recognized by tidiget:

SEE ALSO

epicsLabel(1tcl)

epicsLed

Name
epi csLed — An LED bound to an epics channel.

35



NSCL Epics support for Tcl/Tk (1tcl)
Synopsis

package require epicsLed

.:controlwidget::epicsLed pat h ?opti ons?

OPTIONS

All options recognized by thied widget are recognized by this widget. In addition, the regglioption:
-channelepi csPV provides the name of the epics process variable to bind thEme The LED will be
'on’ if the process variable is nonzero or any textual vahet tcl recognizes as boolean, or 'off’ if not.

METHODS

All methods recognized by the led widget are supported, keni¢is recommended that you not cah
or off.

KNOWN ISSUES

If the on or off colors are changed, this is not reflected uh@lchannel next changes value.

SEE ALSO

led(1tcl)

epicsMeter

Name
epi csMet er — Provide a generic meter that can display an epics channel

Synopsis

packge require epicsMeter
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controlwidget::epicsMeter nane - channel channel ?options?

DESCRIPTION

Provides a generic meter that can display any numeric epiceps variable. The meter’s normal
appearance is a vertical strip of subwidgets consistingtextal label describing the widget contents
(defaults to the channel name), An epicsLabel that showstifrent value and units of the channel. A
meter whose indicator shows the current value of the channel

OPTIONS

All options supported by theontrowidget::meter widget are supported by this widget except the
-vari abl e option.

-channel channel - nane

Provides the name of the epics process variable (chann@iBptay on the meter. This must be
provided at construction time and cannot be changed.

-l abel string

Overrides the default widget label string, which is the afelmame.

EXAMPLES

The example below displays the temperature outside the NB@é&grees F, on a meter that goes from 0
to 100 degrees with tick marks every 20 degrees:

package require epicsMeter
control wi dget::epicsMeter .tenp -fromO -to 100 -nmmjorticks 20 -channel TI 9400
pack .tenp

SEE ALSO

controlwidget::meter(1tcl)
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epicsPullDown

Name
epi csPul | Down — Pull down menu connected to an epics channel

Synopsis

package require epicsPullDown

controlwidget::epicsPulldownpat h ?options...?

DESCRIPTION

The epicsPulldown widget provides a pull down menu that ectsito an epics channel. The widget
adapts a Tk menubutton widget and associates a menu withidigetwThe menu represents a set of
possible values that can be set in the process variable ctauhi® the widget.

While the widget can easily be used for process variablesevithmerated values it is not restricted to
that use. The menu button face is labeled with the curreoeval the process variable. If the process
variable has a value that is not represented by its menuehthe raw string value of the process
variable labels the button.

OPTIONS

All options that are recognized by the Tk menubutton widgetsaupported. The application, however
should not use thenenu option as that is used to connect the widget to the menu geakbs the
- i t ens option described in the list of additional options below.

In addition to all of the menubutton widgets, the widget sanppthe following options>

-channelnane

Specifies the name of the epics process variable to which ¢meiwill be connected. This option
must be supplied when the widget is built and cannot be dycelipyimodified. Selecting entries in
the widget will modify the specified process variable. Thadmface will reflect the current value
of the process variable.

-itemsi t ens

Describes the menu entries. Tiheens value is a Tcl list. Each list element describes a single item
in the menu. The menu is populated top down in the order spddify thei t ens list.
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Each item in the list can have one of the following forms:

« - Inserts a separator in the menu. A separator is a horizongaitat is used to visually group
related sets of items.

- | abel val ue Inserts a radio button in the menu. The radio button has thed tziven by the text
| abel val ue. This will also be the value of the process variable assediafith this item. When
the menu item created is selected, the process variableevilet td abel val ue. When the
process variable isabel val ue the menu button will be labelddbel val ue.

- {label val ue} Atwo element Tcl list that creates a new radio button in themé& he first
element((abel ) provides the text that labels the button. The seceatue provides the value
associated with this label. When this menu entry is seletiedyrocess variable will be set to
val ue. When the process variable is equal/td ue the label of the menu button will Heabel .

-tearoff true | false

Determines whether or not the pull down menu can be torn tfamew top level widget. Ifr ue
(the default), the menu can be torn offf Kl se not. Menus that can be torn off will have a dashed
line across the top of them. Clicking on that dashed line makeew top level widget that
duplicates the menu. When the menu is torn off, you can stéfaig the menu button and, in fact,
as many menu entries as desired can be torn off.

METHODS

All of the widget commands of the Tk menubutton widget arepsufed.

EXAMPLES
The example below creates an epics pull down menu connext&l t0. The first three menu items are
values. The fourth a separator. The final two are label vadirsp

package require epicsPul | Down

control wi dget: : epi csPul | Down . pd -channel 1G.I0 -tearoff true
.pd configure -items {1 2 3 - {four 4} {{five units} 5}}

pack . pd

The epicdist command can also be used to build up the items list. The nexbpbe produces the same
result, but useBst and defines the menu items when the drop down is constructed.

package require epicsPul | Down
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control wi dget: : epi csPul | Down . pd -channel 1G.LIO \
-tearoff true \
-items [list 1 2 3 - \
[list four 4] \
[list "five units" 5]]

pack . pd

The next example shows how to build the item list automdyidal an epics enumerated channel. There
are two complications.

- Individual strings may have spaces in them and not be irggzgdras single item entries.

« The channel may not connect immediately so you can’t builthegtem list until the connection
completes.

The example below deals with all of these issues:

package require epicsPul | Down

proc configureltens {w dget channel} {
if {[Ilength [ KSRGA_ M 2. SCAN val ues]] !'= 0} {
foreach val ue [ KSRGA_M 2. SCAN val ues] {
| append itemist [list $val ue]

}

$wi dget configure -itens $itenlist
} else {

# Not connected yet reschedul e.

after 100 [list configureltems $w dget $channel]
}
}

control wi dget:: epi csPul | Down . pd -channel K5RGA M O2. SCAN
configureltens .pd K5RGA M 2. SCAN

pack . pd
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epicsStripChart

Name
epi csStri pChart — Wrap a BLT stripchart with code for plotting epics channeidievolutions.

Synopsis

package require epicsStripChart
control wi dget: :epicsStripChart name ?options?
name addchannel channel nilliseconds ?options?

nane renovechannel channel

DESCRIPTION

This widget adds machinery to the BLT Strip chart widget tpprart adding epics channels to a chart.
For a summary of the BLT stripchart widget, see the sectioh BIRIPCHART below. For full
information about the BLT stripchart widget see the onlirenrpages at e.g.
http://man-wiki.net/index.php/N:blt_stripchart.

OPTIONS

All BLT stripchart widget options are supported. For soméhaf non-standard useful options see BLT
STRIPCHART below, or the online man page referenced in thEORIPTION section.
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METHODS
All blt stripchart methods are supported, in addition todhes described below. For some of the more

useful blt stripchart methods, see the section BLT STRIP&MHAelow, or refer to the online manual
pages for the stripchart widget referred to in the DESCRON kection.

addchannelnane nilliseconds ?options?

Adds the channelane to the strip chart as a neghannelHistory element. The strip chart will
automatically trace the channel value updating eweéy i seconds milliseconds. The optional
list of ?0pt i ons, can be any of the options accepted by the BLT stripchart etisglement
component.

The method returns a name which is both the name of the new Biplchart element and a
command that can be used to manipulate the channelHistgggtoBor more information about the
channelHistory object, see the section channelHistoryEIBE below.

removechannehane

Removes the specified channel from the strip chart. Notethisais thechannel hame not the name
of the channelHistory object returned by thédchannelmethod.

Removing the specified channel from the strip chart destitoyglement created for the trace. It
also destroys the associated channelHistory object amesallirces associated with that object.

channelHistory OBJECTS

Adding a channel to the stripchart creates a new objectccalbbannelHistory object and returns the
object name to the user. This object also has methods aslmkbar the synopsis below:

set object [.stripchart addchannel nane nillisecondds ?options?
obj ect cl ear

object clearfirst points

obj ect keep points

obj ect updat eperiod nilliseconds

obj ect get
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obj ect nanes

channelHistory OPTIONS

These options should be treated as readonly. That is youdshlwayscgetthem and neveconfigure
them.

- peri od

The number of milliseconds between each update of the object

-channe

The name of the EPICS channel monitored by this objecdt

-ti nebase

The time relative to which historical data time offsets amasured. This is the output of a [clock
seconds] command. Note that time offsets are floating pettrsds. It is possible to use a time
offset in conjunction with [clock format], a format stringéa bit of arithmetic to produce a
timestamp for an individual data item that is exact to thdiggéitond at which the data was updated.

channelHistory METHODS

obj ect clear

Clears all the historical data in the object. On the stripcties means the trace for the channel
managed by this element will vanish and then start accumglagain as time passes.

In a larger application, you could clear the entire striprtbg iterating through the channelHistory
elements you created and clearing them all. Since the chdistay element object name is the
same as the stripchart element name, the BLT strip&hament namesan return alll the channel
history objects createak long as the chart only contains epics channels.

obj ect clearfirst poi nt s
Removes the firgioi nt s points of history data from the object. See Kempmethod for a better
way to keep the history data size under control.

obj ect keeppoints

Requires that the history object retain at masit nt s data points. After each update interval, if the
history object contains more than the specified number aftppihe oldest points are discarded
until the correct number of points are retained.
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obj ect updateperiodni | | i seconds
Changes the update period to thd | i seconds milliseconds. this takes effect after the next
update period.

obj ect get

Returns the historical data for the parameter logged. T$tetfical data is returned as a Tcl list of
pairs. Each pair contains a time offset (floating point sespirom the time base of the object (See
the -timebase option), and the value of the channel at timat ti

This can be used to, e.g. perform analysis, logging or seaigdn for later re-load, of the historical
data.

obj ect names

The historical data are stored in two BLT vectors, a time addta vector. This method returns a
two element list consisting of the name of the time and datéove in that order.

BLT STRIPCHART

This section summarizes the BLT stripchart widget. Thistemded just to provide an overview of the
most useful options. It is not intended as a complete doctifoethat widget. Complete documentation
of the BLT strip chart widget can be found online at: httpafwwiki.net/index.php/N:blt_stripchart.

The stripchart widget is very flexible it can be configuredoions, methods, and components.
Components are named entities that can be added to thehstripmd then manipulated via their own
options and components. The following component are stiggor

axis
Coordinate axes control the region of data displayed andthewlata are scaled. Up to four axes (2
x and 2 y) can be displayed on the chart.

crosshairs

crosshairs can be defined to get a better idea of where therdsirs

element
Elements are data point sets and their attributes. Eaclehadded to the chart creates an element.
grid

The grid extends major and minor ticks across the plottieg & make it easier to read the location
of points off the plot by eye.
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legend
Legends display labels for the elements and their stylete that while the strip chart default label
is the element name, tlepicsStripChart addchannelcommand labels the element’s entry in the
legend with the EPICS channel name.

marker
Markers are used to annotate or highlight areas of the ghphy different marker types are
supported including text, bitmaps, polylines, imagesgpok, and embedded widgets.

pen
Pens define attributes for elements. They can be thoughtaifrizute bundles that can be applied
in a single configuration parameter.

postscript

The postscript component allows you to save the contentseaftaph in a postscript file as well as
to configure the way in which that file is produced.

Key Stripchart options

This section provides a summary of a few of the more intargstion-standard options recognized by
the strip chart widget. See the online docs for complete ohacuation.

-hal o pixels
Specifies a maximum distance to consider when searchingédaribsest data point (see the
element’s closest operation below). Data points furthenthixels away are ignored. The default is
0.5i. This is used e.g. to process mouse hits in event bisding

- hei ght neasure

Specifies the requested height of widget. The default is 4i.

-invertxy bool ean
Indicates whether the placement X-axis and Y-axis should\eted. If boolean is true, the X and
Y axes are swapped. The default is 0 (unswapped).

-tile imge

Specifies a tiled background. If image isn't ", the backgrdis tiled using image. Otherwise, the
normal background color is drawn. Image must be an imageettesing the Tk image command.
The default is ™.

-title text

Sets the title ta ext . If t ext is ™, no title will be displayed.

-wi dt h neasure

Specifies the requested width of the widget. The defaultis 5i
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Key Stripchart methods

This section is a summary of the most useful stripchart nithSee the online manpage for the BLT
Stripchart for more complete documentation. (We don't botb document configure and cget as these
are 'well understood’ Tk methods).

axisoperation ...
Manipulates axis components. See the section "Stripcbarponents"” for more information about
this.

crosshairsoperation ...
Manipulates the crosshairs component of the stripchaettisesection "Stripchart components”
below for more information.

elementoperation ...
Manipulates element components. Note that channels beelment components of the stripchart.
See the section "Stripchart components" below for moreamétion.

grid operation ...
Manipulates the grid component of the stripchart. See thiose"Stripchart components” below
for more information.

invtransform wi nX wi nY
Performs a coordinate transform that maps the point defipddilmX wi nY) into the graph real
coordinate system. Returns the transformed X/Y coordinate

legendoperation ...
Manipulates the legend component of the strip chart widgee the section "Stripchart

components" below for more information.

marker operation ...

Manipulates marker components of the strip chart widges.tBe section "Stripchart components
below for more information.

postscriptoperation ...

Manipulates the postscript snapshot component of the widge

transform x y

Transforms the pointx( y) specified in graph coordinates to widget coordinates.

xaxis | x2axis | yaxis | y2axisper ati on ...

Manipulates an axis component of the graph. See the se@inipthart components” below for
more information.
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Stripchart components

This section describes the various stripchart componertiaw to create and manipulate them.

Stripchart axes

Stripchart axes. Four coordinate axes are automatically created: two Xdinate axes (x and x2) and
two Y-coordinate axes (y, and y2). By default, the axis x ated in the bottom margin, y in the left
margin, X2 in the top margin, and y2 in the right margin.

An axis consists of the axis line, title, major and minor sicknd tick labels. Major ticks are drawn at
uniform intervals along the axis. Each tick is labeled withdoordinate value. Minor ticks are drawn at
uniform intervals within major ticks.

The range of the axis controls what region of data is ploffeda points outside the minimum and
maximum limits of the axis are not plotted. By default, thenimium and maximum limits are
determined from the data, but you can reset either limit.

You can create and use several axes. To create an axis, ithekgis component and its create
operation.

# Create a new axis called "tenperature”

.S axis create tenperature

You map data elements to an axis using the elementipy and- napx configuration options. They
specify the coordinate axes an element is mapped onto.

# Now map the tenperature data to this axis.
.s elenent create "tenp" -xdata $x -ydata $tenpData \

-mapy tenperature

While you can have many axes, only four axes can be displayaaltsineously. They are drawn in each
of the margins surrounding the plotting area. The axes x a@ @rawn in the bottom and left margins.
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The axes x2 and y2 are drawn in top and right margins. Only xyaar@& shown by default. Note that the
axes can have different scales.

To display a different axis, you invoke one of the followinmngponents: xaxis, yaxis, x2axis, and y2axis.
Theuseoperation designates the axis to be drawn in the correspgmdargin: xaxis in the bottom,
yaxis in the left, x2axis in the top, and y2axis in the right.

# Display the axis tenmperature in the |left nmargin.

.S yaxis use tenperature

You can configure axes in many ways. The axis scale can be timéagarithmic. The values along the
axis can either monotonically increase or decrease. If yma custom tick labels, you can specify a Tcl
procedure to format the label as you wish. You can control ticks are drawn, by changing the major
tick interval or the number of minor ticks. You can define nonform tick intervals, such as for
time-series plots.

This section describes the major operations on the strigg elxes component. All of these are invoked
using the form

.stripchart axis operation ...

Where we will now describe the most useful operations.

createname ?options?
Creates a new axisane the optional options configure the axis as per the configuraiptions
described below.

deletenane

Deletes an existing axis.

invtransform name screenCoor ds

Transformsscr eenCoor ds from the widget coordinate system to the axis coordinateegys
defined by the axisane.
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names?pattern ...

Returns the name of all defined axes that match at least ohe pftterns provided. Patterns can
containglob wildcard characters. If no pattern is provided the commapetates as if there was a
single patterns .

transform axi sNane axi sCoord

Returnsaxi sCoor d transformed to widget coordinates using the transformatifined by the axis
axi sNane

Axes can be configured using thenfigure subcommand and their configuration can be inquired using
thecgetsubcommand. For example:

.stripchart axis configure axisNane ...

More useful configuration parameters for an axis include:

-1 ogscal e bool ean

Indicates whether the scale of the axis is logarithmic adinIfbool ean is true, the axis is
logarithmic. The default scale is linear.

-maj orticks ticklist

Specifies where to display major axis ticks. You can use thi®p to display ticks at non-uniform
intervals.ti ckl i st is a list of axis coordinates designating the location ofan&gks. No minor

ticks are drawn. If i ckl i st is ™, major ticks will be automatically computed. The ddfas ™.

-max val ue

Sets the maximum limit of axisName. Any data point greatanthalue is not displayed. If value is

" the maximum limit is calculated using the largest datlugaThe default is "".

-mn val ue

Sets the minimum limit of axisName. Any data point less thalue is not displayed. If value is "™,

the minimum limit is calculated using the smallest data @althe default is ™.

-mnorticks ticklist

Specifies where to display minor axis ticks. You can use thi®ao to display minor ticks at
non-uniform intervalst i ckl i st is a list of real values, ranging from 0.0 to 1.0, designatirey
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placement of a minor tick. No minor ticks are drawn if the -arigk option is also set. If minorList

is ", minor ticks will be automatically computed. The deltas "

-shi ftby val ue

Specifies how much to automatically shift the range of the.axthen the new data exceeds the
current axis maximum, the maximum is increased in incremefital ue. You can use this option
to prevent the axis limits from being recomputed at each m@e point. Ifval ue is 0.0, then no
automatic shifting is done. The default is 0.0.

-title text

Sets the title of the axis. tfext is "™, no axis title will be displayed.

The axis positions at the bottom, top, left and right can ecsed and manipulated using tkaxis
xaxisl yaxis yaxisxommands respectively. In this document, we only descrilvetb select an axis for
use in that position:

.stripchart {xaxis | xaxisl | yaxis | yaxisl} use axisName

For example, to create an axis named george and displayhi¢ &p part of the graph:

.stripchart axis create george

.stripchart xaxisl use george

Stripchart crosshairs

Crosshairs. This section describes the crosshairs component of theekait. Cross hairs consist of two
intersecting lines (one vertical and one horizontal) draampletely across the plotting area. They are
used to position the mouse in relation to the coordinate.&xexss hairs differ from line markers in that
they are implemented using XOR drawing primitives. This neethat they can be quickly drawn and
erased without redrawing the entire strip chart.

There is only a single crosshair. To turn crosshairs on festipchart .stripchart:

.stripchart crosshairs on

50



NSCL Epics support for Tcl/Tk (1tcl)

Similarly to turn crosshairs off:

.stripchart crosshairs off

Stripchart elements (traces)

Elements are data sets that are drawn on the stripcharte kcese of thepicsStripChart elements are
created using thaddchannelmethod. It is also possible to intermix elements createdhumdy’. We

will not document how to do this. You will need to read the orIBLT Stripchart widget to see how to
do this.

When you create an element addchannelthe name of the element will be returned and can be
captured via e.g.:

set elementNane [.stripchart addchannel sonmeChannel]

Once this is done you can u$el enent Name wherever an element name is required to refer to that
element.

Elements can be configured with various options, and theifigorations queried via e.g.:

.stripchart el enent configure nane options...

.stripchart el enent cget name option-nane

A useful subset of the options is:
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-activepen penName

Specifies pen to use to draw active elemengeliNane is ", no active elements will be drawn. The

default is activeLine.
-col or color

Sets the color of the traces connecting the data points.

-linew dth pixels
Specifies the line width of the element in pixelspifxel s is zero, no line will be drawn, between
symbols.

- mapx axi sNane
Selects the X-axis to map the element’s X-coordinates axtiosNane must be the name of an
axis. The default igaxi s.

- mapy axi sNane
Selects the Y-axis to map the element’s Y-coordinates @xtios Name must be the name of an axis.
The default is yaxis.

-snooth style

Specifies how connecting line segments are drawn betwearpdatts.st yl e can be either

li near,step,natural ,orquadratic.If styleislinear,asingle line segmentis drawn,
connecting both data points. Whety| e is st ep, two line segments are drawn. The firstis a
horizontal line segment which steps the next x-coordinkte. second is a vertical line, moving to
the next y-coordinate. Bothat ur al andquadr at i ¢ generate multiple segments between data
points. Ifnat ur al , the segments are generated using a cubic splig@aldr at i ¢, a quadratic
spline is used. The default is linear.

-synbol synbol

Specifies the symbol for data points.nbol can be eithesquar e, ci rcl e, di anond, pl us,
cross,spl us,scross,triangle,"" (where no symbol is drawn), or a bitmap. Bitmaps are
specified assour ce ?mask?", where source is the name of the bitmap, and mask is the Bgmap
optional mask. The defaultig rcl e.

Element are invoked using the following general form:

.stripchart el enent nethodnane ...

Where the most useful methodnames and their parameters are:

closestx y varName ?option val ue?... ?el enNane?...

Finds the data point closest to the window coordinatasdy in the elementl enNane.
El enNane is the name of an element, that must not be hidden. If no elenaga specified, then all
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visible elements are searched. It returns via the arragbtErivarName the name of the closest
element, the index of its closest point, and the graph coatds of the point. Returns 0, if no data
point within the threshold distance can be found, otherdiigereturned. The following
option-value pairs are available.

« -hal o distance

Specifies a threshold distance where selected data poaigraoreddi st ance is a valid screen
distance, such as 2 or 1.2i. If this option isn’t specifieéntit defaults to the value of the
stripchart’s- hal o option.

« -interpol ate bool ean

Indicates that both the data points and interpolated paiotgg the line segment formed should
be considered. Ifool ean ist r ue, the closest line segment will be selected instead of theeslko
point. If this option isn’t specifiedyool ean defaults tad which is a Tclf al se value.

existsel emNane

Returns 1 if an element elemName currently exists and O wtker

names?pattern? ...

Returns the elements matching one or more pattern. If nenpatt given, the names of all elements
is returned. Note that if the widget is only displaying epibsinnels, these names are the same as
the names of the channelHistory objects that contain andtaiaithe data that is being plotted.

Stripchart grids

Stripchart Grids. Stripchart grids extend the tick marks on the axes acrosaritiee face of the graph
part of the widget. grids make it easier to read a point offgtaph.

Grids have configuration options that are set and gotten.gia e

.stripchart grid configure options...

.stripchartgrid cget option-name
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Grids also have methods that are invoked via e.g:

.stripchart grid nethodnane ...

The key configuration options for the grid are:
-col or col or
Sets the color of the grid lines. The default is black.

- mapx XAxi s

Specifies the X-axis to display grid linesAxi s must be the name of an axis. The defaukasi s.

- mapy yAXi s

Specifies the Y-axis to display grid linegAxi s must be the name of an axis. The default.is

In addition to theconfigure andcgetmethods that manipulate grid configuration parameterdwbe
main methods are:

off
Turns off the display the grid lines.

on

Turns on the display the grid lines.

Stripchart legends

Stripchart legends. The legend displays a list of the data elements. Each entigists of the element’s
symbol and label. The legend can appear in any margin (treutiébcation is in the right margin). It can
also be positioned any where within the plotting area.

The legend documentation we will provide here are the leggtidns that can all be configured or
queried via e.g.:

.stripchart configure options...

.stripchart cget option-nanme

Where the most common options are:
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- hi de bool ean
Indicates whether the legend should be displayedodil ean is true, the legend will not be drawn.
The default is false, allowing the legend to be visible.

-postition pos

Specifies where the legend is drawnpdfs is| eft, | eft,t op, orbot t om the legend is drawn in
the specified margin. los is pl ot ar ea, then the legend is drawn inside the plotting areaol

is in the form" @, y" , wherex andy are the window coordinates, the legend is drawn in the
plotting area at the specified coordinates. The defaulgts ri

Stripchart Pens

Stripchart Pens. Stripchart pen components are bundles of attributes tmelbeapplied to elements
(traces). The construction and manipulation of pens is aarazkd topic refer to the blt::stripchart online
manpage for information about this component.

Stripchart Postcript output

The postscript component support the generation of a pgst§ite that allows printing the contents of
the plot. The most commonly used postcript method is:

.stripchart postscript output filenane options...

Where the most common options are:

- col ornbde node

Specifies how to output color informatiobde must be eithecol or (for full color output),gr ay
(convert all colors to their gray-scale equivalentsjrono (convert foreground colors to black and
background colors to white). The default modedés or .

-l andscape bool ean

If bool ean is true, this specifies the printed area is to be rotated 9fedsgln non-rotated output
the X-axis of the printed area runs along the short dimensidhe page (“portrait” orientation); in
rotated output the X-axis runs along the long dimension efghge (“landscape” orientation).
Defaults to O.

Stripchart Markers

Stripchart Markers. Markers are simple drawing procedures used to annotategbligit areas of the
strip chart. Markers have various types: text strings, fig) images, connected lines, windows, or
polygons.
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While the use of markers can be useful in many application weadevant to reproduce the entire
blt::stripchart manpage about markers here. We will onynshow to create markers of the various sorts
and what each marker type’s configuration options are.

All markers understand-ecoor ds option that contains a list of coordinates. The number ofdioates
required and their meaning depends on the marker type.

All markers understand anane option that provides a unique name for the marker. If not joled, the
widget will generate a unique name for you.

Creating a bitmap marker. A bitmap marker displays a bitmap. The size of the bitmap rgradled by
the number of coordinates specified. If two coordinates; sipecify the position of the top-left corner of
the bitmap. The bitmap retains its normal width and heighbur coordinates, the first and second pairs
of coordinates represent the corners of the bitmap. Thedpitwill be stretched or reduced as necessary
to fit into the bounding rectangle.

Bitmap markers are created with the marker’s create operatithe form:

.stripchart marker create bitmap ?options?

This command returns the name of the marker created.

Bitmap specific options of interest are:

-bi tmap bitmp

Specifies the bitmap to be displayedbift map is
is ™

, the marker will not be displayed. The default

-mask mask

Specifies a mask for the bitmap to be displayed. This maskiisrep itself, denoting the pixels
that are transparent. ilask is ", all pixels of the bitmap will be drawn. The default is

-rotate theta

The marker is first rotated and then placed according to th@rposition. The default rotation is
0.0.

Image markers. A image marker displays an image. Image markers are createdhe marker’s create
operation in the form:

.stripchart marker create inage -inage inage-name
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The coordinates for an image have the same meaning as fonagbit

Line Markers. A line marker displays one or more connected line segmeiris. iharkers are created
with marker’s create operation in the form:

.stripchart marker create |ine ?options?

The coordinates in this case are the coordinates of thecgertif the polyline that make up the marker.
There must be at least four coordinates, x1,y1, and x2,ysofge line segment, however there can be
additional points to add additional line segments to thekerar

The commonly used options for the line marker are:

-foreground col or

Sets the foreground color. The default foreground colotask

-linew dth pixels
Sets the width of the lines. The default width is O.

Polygon Markers. These are essentially Line markers with an added line cdimgethe last point to the
first point, however just to be perverse, some of the optiawe ldifferent names.

.stripchart marker create polygon options...

Key options are:

-fill color

Sets the fill color of the polygon. Hol or is
default is white.

, then the interior of the polygon is transparent. The

-outline color
Sets the color of the outline of the polygon. The default &ckl

Text Markers. A text marker displays a string of characters on one or moeslof text. Embedded
newlines cause line breaks. They may be used to annotatssegfi the strip chart. One pair of
coordinates must be supplied with the marker to specify ette text is modified by theanchor
options.

Text markers are created as follows:

.stripchart marker create text ?option? ...
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Where the most commonly used options are:

-anchor anchor

Anchor tells how to position the text relative to the positioningrgdor the text. For example, if
anchor iscent er then the text is centered on the pointaifchor is then the text will be drawn
such that the top center point of the rectangular regionmiecuby the text will be at the
positioning point. This default isent er .

-foreground col or

Sets the foreground color of the text. The default is black.
-justify justify

Specifies how the text should be justified. This matters origmthe marker contains more than
one line of textJusti fy mustbe eft,ri ght, orcent er. The defaulticent er.

-rotate theta

Specifies the number of degrees to rotate the Tt a is a real number representing the angle of
rotation. The marker is first rotated along its center antes tdrawn according to its anchor
position. The default is 0.0.

-text text

Specifies the text of the marker. The exact way the text idajsn may be affected by other
options such asanchor or-rot at e.

Window markers. Window markers allow you to place other widgets on the sh@ot The idea is that
you create a widget that is a child of the stripchart. You théd it as a window marker using the
coordinates to specify the position of the widget. e.qg:

.stripchart marker create w ndow -w ndow .stripchart.w ...

EXAMPLES

This section will show some simple examples of how to createuse the epicsStripchart widget.
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Creating a simple stripchart

This example shows how to create the simplest stripchgstadigng a single control system parameter.
The stripchart produced will display the time evolution lné fparameter KSCOILA-I, updated once a
second. Each data point will be represented as a circleytisianbol). Black lines will connect the
circles (default line color). Both the value and time scaldbauto-scale to fit the parameter values and
the time range. This will cause the time range to dynamicsilynk to contain the the entire data set:

package require epicsStripChart
control wi dget::epicsStripChart .e

. e addchannel K5CO LA-1 1000
pack .e

Setting stripchart trace attributes
This example is the same as the previous one, however weanifigure the trace so that it has no

symbols and is red in color

package require epicsStripChart

control wi dget::epicsStripChart .e
set trace [.e addchannel K5CO LA-1 1000]

.e element configure $trace -color red -synbol {}
pack .e

This example also shows how to capture the name of the elémstaty object for later manipulation.
We can shorten this example, by using the fact thaatdchannelmethod of epicsStripChart allows
you to specify the configuration options for the element wiaun create it:

package require epicsStripChart

control wi dget::epicsStripChart .e
. e addchannel K5CO LA-1 1000 -color red -synbol {}

pack .e
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Configuring the appearance of the plot.

The examples so far have suffered from a continuously simgrtkme axis, no grid, a badly positioned
legend, and a Y axis that does not really give you an idea ddiiselute magnitude of the data. In this
example we’ll make the Y axis start at 0, and the X axis dispaly the last minute of data, shifting by
10 seconds when the trace goes out of range. We will also tuengrid, and set the legend at the bottom
of the graph.

package require epicsStripChart

control wi dget::epicsStripChart .e
.e yaxis configure -mn 0.0

.e xaxis configure -autorange 60.0 -shiftby 10.0
.e grid on

.e legend configure -position bottom

. e addchannel K5CO LA-1 1000 -color red -synbol {}
pack .e

Adding titles

This example builds on the previous example by adding a pletand axis titles.

package require epicsStripChart

control wi dget::epicsStripChart .e -title {NSCL Strip Chart}
.e yaxis configure -min 0.0 -title {Paranmeter Val ues}

e xaxis configure -autorange 60.0 -shiftby 10.0 -title {Ti nme}
.e grid on

e legend configure -position bottom

e addchannel K5CO LA-1 1000 -color red -synbol {}

pack .e

A graph with several traces
This example shows that you can add several traces to tha.ghNeowill let the y axis go back to auto

ranging, as the K800 B coil current was negative when thistested:

package require epicsStripChart
controlwi dget::epicsStripChart .e -title {NSCL Strip Chart}

.e yaxis configure -title {Paraneter Val ues}
.e xaxis configure -autorange 60.0 -shiftby 10.0 -title {Tine}
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.e grid on

.e legend configure -position bottom

. e addchannel K5CO LA-1 1000 -color red -synbol {}

. € addchannel K5CO LB-1 1000 -color blue -synbol {}
. € addchannel K8CO LA-1 1000 -col or green -symnbol {}
. e addchannel K8CO LB-I 1000 -col or black -synbol {}
pack .e

Accessing historical data

This application adds a File menu. The File menu will have menu items. The Exit menu item will
exit the program. The Save.. menu item will prompt for a fileeaand save the historical data on the plot.

Doing this involves using the channelHistory object crddig the addchannel method. We wil create a
file that has a header that consists of a line containing tharedl name, and a line containing the time of
the first measurement. We will then provide the historicghde one line per measurement where each
line consists of a pair of fields. The first field, is the offseseconds from the base time, and the second
the parameter value at that time. We will also change theteptae to once every 0.5 seconds (500 ms).

For simplicity, we will go back to a single trace of the K500 éilccurrent.
package require epicsStripChart
# First set up the strip chart
package require epicsStripChart
control widget::epicsStripChart .e -title {NSCL Strip Chart}
.e yaxis configure -min 0.0 -title {Parameter Val ues}
.e xaxis configure -autorange 60.0 -shiftby 10.0 -title {Ti ne}
.e grid on
e | egend configure -position bottom

# add the el ement, save the history object in the
# gl obal variable "history’.

set history [.e addchannel K5CO LA-1 1000 -color red -synbol {}]
pack .e

# proc to save the history data; nane of history object is
# passed in.
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proc saveH story {h} {
set filenane [tk_getSaveFile -defaultextension .trace \
-title {Save file as...} \
-filetypes { \
{{Trace files} {.trace} TEXT} \
{{Text Files} {.txt} TEXT} \
{{A'l Files} * } 1]

# Blank filenanme neans the user hit cancel
if {$filename eq ""} {
return

}

# |f we can't open the file put up a nice error dialog:

if {[catch {open $filename w} fd]} {

t k_nmessageBox -icon error -type ok -title {Open Failed} \
-message "Coul d not open $filenane : $fd"
return

}

# Now we can wite the data to file:

set channel [$h cget -channel]
set startTinme [$h cget -tinebase]

puts $fd $channel
puts $fd [clock format $startTi ne]

set data [$h get]
foreach point $data {
puts $fd "[lindex $point 0] [lindex $point 1]"
}
cl ose $fd

}

# Proc to exit if the user confirns:

proc Exit {} {
set answer [tk_messageBox -icon question -type yesno -title {Exit?} \
-message {Do you really want to exit?}]
if {$answer eq "yes"} {
exit
}
}

# Create the file nenu
nmenu . bar

menu .bar.file -tearoff O
.bar add cascade -label File -nenu .bar.file
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.bar.file add command -1 abel {Save Data...} -command [list saveH story $history]
.bar.file add separator
.bar.file add command -l abel {Exit...} -conmmand Exit

configure -nenu . bar

SEE ALSO

bit::stripchart(3blt), epics(3tcl)

typeNGo bound to epics

Name
epi csTypeNGo — Provide epics bindings to a typeNGo widget.

Synopsis
package require epicsTypeNGo

controlwidget::epicsTypeNGopat h ?options?. ..

SUMMARY

Links an epics channel totgpeNGo widget. Committing the value results in setting the valuéhef
control channel, while the label continuously displaysupeo-date value of the channel. Validation
serves to prevent a commit on nonsense values.

OPTIONS

All typeNGo options exceptcommandare supported by this, however the use of-teetvariable
option will break the binding of the label to the epics chdnfibere may or may not be good reasons to
do this. The-channeloption is added and selects which channel the widget willdaeh to.
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METHODS

All typeNGo methods are supported.

EXAMPLES

This example shows how to create a horizontally laid outepipe and go widget, that only allows
floating point channel values to be entered. See the typeN@getis -validate, -orient switches to
understand this example.

package require epi csTypeNGo

control wi dget: : epi csTypNG .tng -channel Z001F-C -orient horizontal \
-validate [list string is double -strict %W%

pack .tng

SEE ALSO

typeNGo(ltcl)

epicsspinbox

Name
epi csspi nbox — Connects a spinbox widget with an epics channel.

Synopsis

package require epicsSpinbox

::controlwidget::epicsSpinBoxpat h ?opti ons?. . .



NSCL Epics support for Tcl/Tk (1tcl)

OPTIONS

All options accepted by a Tk::spinbox are accepted by thigyet, and apply to the spinbox piece of this
widget. In addition, the following options have been impénted:

-channelnane

Required at construction time, the value of this option gjgecthe EPICS process variable to be
controlled/monitored by this widget. Any channel name aord field can be specified (although
clearly it only pays to specify those that can be modified).

-showsettingyes- no

If the value of this option can be evaluated as booleare, a label giving the actual value of the
process variable will be displayed above the spinbox. If thet label will be omitted. This can be
dynamically modified.

METHODS

Get

Returns the current value of the process variable. Notehisis the value in theshowsetting
label (if that would be displayed), rather than the settiogrf the spinbox itself.

Setval ue

Sets the value of the spinbox and the process variableltoe.

Vertical meter widget

Name
nmet er — Provide a widget that is a vertical meter.

Synopsis

package require meter

controlwidget::meter pat h ?options...?
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OPTIONS

-from val ue
Defines the lower end of the meter range and scale. If not gedyithis defaults to -1.@al ue
should be a number that can be interpreted as a floating palun v

-to val ue
Defines the upper end of the meter range and scale. If notgedythis defaults to 1.0al ue
should be a number that can be interpreted as a floating paling v

-heightval ue
Sets the height of the widget. This can be specified in pixelstimeters or inches like any other tk
dimension.

-width val ue
Specifies the width of the widget. This can be specified inlpjx@ntimeters or inches like any
other tk dimension.

-variable nane
Links the height of the meter’s indicator to a Tcl variableglobal or namespace scope. As the
value of this variable changes, the height of the meter atdicalso changes. Setting to a blank
name removes any linkage between the meter value and aleariab

-majorticks i nt er val
Provides the interval between major ticks on the meter. f@emajor ticks get labeled, so be sure
that you have enough range between major ticks to allow thed ta be legible.

-minorticks number

Specifies the number of minor tick intervals between magkst(intervals in this case implies that
there will be one fewer tick marks than you specify e.g. 5rivaks require 4 ticks). Minor tick
marks are not labeled, and are somewhat shorter than majonérks.

-log bool ean
If the boolean is true, the meter will display in logscaleisTias several other side effects:

« The user supplied values ehajorticks and-minorticks are ignored and chosen by the meter
widget

« The-from and-to values are pushed to nearest decades below and above respefcr
example-from 55 and-to 750will be pushed tefrom 10 and-to 100Q resulting in two full
decades of meter range. Ranges that encompass the negatiimd are not supported and will
resultin an error.

- Data values that are zero are treated as .0001.

- Negative values will display as the lowest displayable ®ain the meter.
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METHODS

setval ue

Sets the meter indicator height to a specific value. If theentedis avariable specified, the variable
is set as well.

get

Returns the current meter value.

SEE ALSO

controlwidget::bcmMeter

LED Widget

Name
| ed — Provide a widget that looks like an LED.

Synopsis

package require led

controlwidget::led pat h ?opti ons?

OPTIONS

-Sizemeasure

Specifies the size of the widget (LED widgets are symmeta¢hs specifies both the height and
width of the widget.
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-on color

Specifies the color of the LED when it is on. By default thisiisen. The color can be specified in
any way normally acceptable to Tk.

-off color
Specifies the color of the LED when it is off. By default, trésblack.

-variable name

Specifies the name of a variable with permanent scope (gtwhiala namespace) that will control
the value of the LED. If the value of the variable is O or a véaflidse’ boolean, the LED will be off,
otherwise, on.

METHODS

on

Turn the LED on. If there is a variable associated with the LE set to 1.

off
Turn the LED off. If there is a variable associated with thel, i is set to O.

SEE ALSO

epicsLed(1tcl)

typeNGo compound widget

Name
t ypeNGo — provides a compound widget for entering text with an exptiommit.

Synopsis

package require typeNGo
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controlwidget::typeNGo pat h ?options...?

SUMMARY

ThetypeNGois a compound widget that consists of vertically stackeéllagmtry and button widgets.
The idea is that this will typcially be used to provide colizd updates of the value of the variable that
controls the label widget. If you consider the case of anyesntid a label both bound vigextvariable to
the same variable, as you type in the entry, the variableavdymamically changes. This is not suitable
for controls applications e.g.

The typeNGo widget provides explicit control over when thégwidget is a correct value worth
propagating to the application. This is done either by @tigkhe button or by hitting the enter/return key
while the focus in in the entry widget.

Validation scripts are also supported (sealidate in the OPTIONS secion). Validation scripts are
invoked when the button is clicked and must return a truelsefaalue. If false is returned, the
-commandscript is not invoked and the entry field is returned to it®pvialue.

OPTIONS

All label operations exceptext are forwarded directly tothe label widget contained by tregawidget.
See, however thdabel option.

-orient vertical | horizonta

Only processed at widget creation time. This option deteesithe layout of the widget. If the value
isvertical (the default), the label, entry and button are laid out eatty in that order. If the
value ishori zont al , the label, entry and button are laid out horizontally irtthr@er. See
however,-showlabel

-showlabelbool

Only processed at widget creation time. This option deteesif the label widget is actually
displayed. If the value isr ue (default), the label widget is displayed. If the valué & se, the
label widget is created but not displayed.

-text| abel string

Provides a label for the button widget.

-label | abel string

Provides a string for the label. This is overridden #textvariable is specified.
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-commandscri pt
Provides a callback script that will be invoked when the eigicommitted via a button click or
enter key. In the script, %W is substituted wih the widget otand name. %V is substituted with
the value of the entry.

-validate scri pt

Provides a scripttoperform validation. The %V and %W stbstins described incommandare
supported. If the script does not return a true value;¢bhenmand script will not be executed, and
the entry field value will be returned to its prior value.

METHODS

Get

Gets the current value of the entry widget.. this will be e turrently displayed in that widget,
not the most recently committed value.

Setval ue

Sets the value of the entry widget to thal ue string. This does not commit it (séevoke). This
also does not do any validation.

Invoke

Simulates a button click. This will cause entry validiatemd, if permitted, a commit of the entry.

BINDINGS

<Return> - with focus in the entry widget.

does arinvoke on self.

<FocusOut> - With focus in the entry widget

restores the prior value to the widget.
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EXAMPLES

This example shows how to use the -validate switch to enbatetie entry field has a legal floating
point value when the -command script would be invoked. Ifehty field is not a floating point value,
the prior value of the field is restored.

package require typeNCGo
controlw dget::typeNG .tng -validate [list string is double -strict %]
pack .tng

This example uses the Tsiring is double command to determine if the new value (%V) is a double. If
not, the validation fails;commandwon’t be executed, and the prior value of the entry field wéll b
restored.

SEE ALSO

epicsTypeNGo(1tcl)
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