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How to Use StripTool for Current Trend and Historical Trend Data Display
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1.0 Introduction
This procedure provides a detailed description of how to use the StripTool. StripTool is one of several tools used in the EPICS community for working with current trend displays. Current trend displays show the value of a process variable (PV) over a long period of time,  like a strip chart device.  

StripTool's strip chart shows data that it has acquired after the program was started.  After a period of time,  the data will 'fall of' the end of the strip chart display.  Historical trend data files record data continuously in the background. StripTool can now be used to display historical data.  StripTool can also DUMP the displayed data to a delimited ASCII file,  suitable for using in an Excell spreadsheet.
MEDM has a striptool feature as well.  This feature is convenient and works well, but its appearance and GUI are not as advanced as ST.

Typically, StripTool is started from a (medm) display page (fig. 1) using a script-menu controller button labeled 'Start Current Trend Viewer'.  

The EPICS Application developer is responsible for configuring the MEDM display; creating the historical data files, if required, (data acquisition); configuring scripts; and configuring the user's EPICS environment.  
2.0 References 

1) NSTX-WBS6-AD,  Application Development Environment for CI&C.

2) NSTX-WBS6-CA,  General Procedure to Create Applications for EPICS.

3) NSTX-WBS6-AD-HT,  Acquiring Historical Trend Data at NSTX.

4) MEDM Reference Manual,  K. Evans,  APS/ANL www EPICS site

3.0 Aliases,  Environmental Variables,  Paths, and Permissions 

Aliases used :  none

Environmental Variables : STRIP_ARCHIVE,  STRIP_VERBOSE

(See section 6)
Paths : $EPICS/extensions/bin/solaris

Permissions : The user must have write permission to the directory which holds the ST configuration files.  This will permit the operators to create and save their own StripTool configuration files.  Baseline configuration files will be created by the unix group ‘staff’ and will be write protected from EPICS users to prevent the baseline files from unauthorized alteration. 

4.0 Using StripTool 

The user should start StripTool using a MEDM display, configured by the EPICS Application Developer for the user.  This will initiate the strip chart display for a pre-configured data set.

· Any available historical data will be displayed.  Note that there will be a 0-5 minute gap for historical data immediately preceding the StripTool initiation.  

· StripTool can also DUMP the displayed data to a delimited ASCII file, suitable for using in an Excell spreadsheet.  Move the mouse over the strip chart display area and depress, hold, and drag the right mouse button to the 'Dump Data' option.
· A StripTool Configuration File specifies all items for the stripchart,  PV names,  sampling interval,  pen colors,  etc …

· If a MEDM display is on the same screen (separate window),  a PV can be dragged from the medm display and dropped into the stripchart display using the middle mouse button.  That channel will be subsequently plotted and added to the Control Dialog.

5.0 Using StripTool to View Historical Data
· Recent versions of StripTool can display historical data for those PV names which have had historical data acquired using the EPICS Channel Archiver (LANL).  The current executable binary of the Channel Archiver (CAR) is ArchiveEngine.  
· The environmental variable STRIP_ARCHIVE must point to the archive name which holds the data.  This infers that a specific StripTool display can acquire data from only one archive at a time.  
· To view historical data, the env STRIP_VERBOSE must be ON.  This is normally automatically set ON for all NSTX accounts through the login script /etc/loginenv/cshrc.epics   .

· Since the Channel Archiver typically writes to disk every 5 minutes, there could be a "blank" region between the time when StripTool was started and the most recent CAR disk-write.  This blanked period will not be filled in, even after a 'refresh'.
Appendix I - Notes for the EPICS Application Developer

1) Starting StripTool, Lower-level Method

StripTool can be started from any directory :

% StripTool
· When StripTool is started without any command line options, a blank Controls Dialog (window) will appear.  It can then be filled in with process variable (PV) names,  colors,  time span,  etc …

· The command line will optionally accept one argument, a configuration filename using an absolute path specification.  For example :

 %StripTool /eprun/epicapps/vmApp/op/curr_trend/vacstat.cfg
2)  StripTool Configuration Files
· A StripTool Configuration File specifies all items for the stripchart,  PV names,  sampling interval,  pen colors,  etc …

· Once the parameters have been configured,  the File/Save option can be used to save the configuration file.

· StripTool configuration files should be kept in the directory dedicated to each digraph,  or application identifier.  For example,  if the digraph for a system is xx,  then the configuration files for that system will be kept in /eprun/epicapps/xxApp/op/curr_trend   .

· The configuration file should have a suffix of ‘.cfg’.

3) Sample StripTool configuration file

StripConfig                   1.1 


Strip.Time.Timespan           5400

Strip.Time.SampleInterval     15.000000

Strip.Time.RefreshInterval    15.000000

Strip.Color.Background        57825     59881     60395     

Strip.Color.Foreground        0         0         0         

Strip.Color.Grid              48059     48059     48059     

Strip.Color.Color1            2570      0         47288     

Strip.Color.Color2            35723     33410     14649     

Strip.Color.Color3            41120     4626      1799      

Strip.Color.Color4            16448     41120     49344     

Strip.Color.Color5            57825     37008     5397      

Strip.Color.Color6            44718     20046     48316     

Strip.Color.Color7            65535     0         0         

Strip.Color.Color8            65535     65535     0         

Strip.Color.Color9            40606     40606     40606     

Strip.Color.Color10           42662     42148     25186     

Strip.Option.GridXon          1

Strip.Option.GridYon          1

Strip.Option.AxisYcolorStat   1

Strip.Option.GraphLineWidth   2

Strip.Curve.0.Name            tc_csc_u_1_AI

Strip.Curve.1.Name            tc_csc_l_1_AI

Strip.Curve.2.Name            tc_ibdv_u_1_AI

Strip.Curve.6.Name            tc_csc_u_5_AI

Strip.Curve.7.Name            tc_csc_l_2_AI

Strip.Curve.0.Units           degC

Strip.Curve.1.Units           degC

Strip.Curve.2.Units           degC

Strip.Curve.6.Units           degC

Strip.Curve.7.Units           degC

Strip.Curve.0.Precision       0

Strip.Curve.1.Precision       0

Strip.Curve.2.Precision       0

Strip.Curve.6.Precision       0

Strip.Curve.7.Precision       0

Strip.Curve.0.Min              0

Strip.Curve.1.Min              0

Strip.Curve.2.Min              0

Strip.Curve.6.Min              0

Strip.Curve.7.Min              0

Strip.Curve.0.Max              350

Strip.Curve.1.Max              350

Strip.Curve.2.Max              350

Strip.Curve.6.Max              350

Strip.Curve.7.Max              350

Strip.Curve.0.Scale           0

Strip.Curve.1.Scale           0

Strip.Curve.2.Scale           0

Strip.Curve.6.Scale           0

Strip.Curve.7.Scale           0

Strip.Curve.0.PlotStatus      1

Strip.Curve.1.PlotStatus      1

Strip.Curve.2.PlotStatus      1

Strip.Curve.6.PlotStatus      1

Strip.Curve.7.PlotStatus      1
4) Sample Script to start two StripTool displays

# file to startup the STRIPTOOL for 

# thermocouples (TC)

#

#created  05AUG99  by P. Sichta

#  Rev 01  28JUN00  PS  Added tcOuter and renamed ST to CSC

#  Rev 02  09MAR01  PS  Changed to use /eprun and added path to StripTool

#
setenv STRIP_ARCHIVE /eprun/epicapps/tcApp/op/hist_trend/freq_directory

StripTool /eprun/epicapps/tcApp/op/curr_trend/tcCSC.cfg -d &

StripTool /eprun/epicapps/tcApp/op/curr_trend/tcOuter.cfg -d &
Appendix II - StripTool User Guide from Tool Developer (JLAB)
StripTool User's Guide

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

Chris Larrieu

larrieu@cebaf.gov

  The new version of StripTool, a real-time graphing tool, is now available.

There are currently two versions of the application: one using Channel Access

and another using CDEV.  They are named StripTool_CA and StripTool_CDEV

respectively.  Both reside in the /cs/op/bin directory, and are accessible

from the right mouse button in VUE (remember that you must be on an ops

machine to start a channel access client from the right mouse button, or if

you are on a development machine you must properly set the environment variable

EPICS_CA_ADDR_LIST.  I believe the value should be 129.57.239.255).

  If you don't feel like reading anymore, but want to check out the program,

just type "/cs/op/bin/StripTool_CA" at the prompt.  After a few moments the

main window will appear.  In the top left corner you'll see a text entry box.

Make sure it has the input focus by clicking over it.  Then type a channel

name like CCT20N or iocin1:memfree, and hit enter.  Or drag a signal name from

medm, etc. into the text box, then click the "connect" button.  If Channel

Access can find the signal (or if cdev can find the device when you're using

the CDEV version), the graph window will pop up and start graphing.

  Some random notes:

  (1) StripTool needs 14 private color cells.  Some notorious programs, like

      netscape and Framemaker, will gobble up as many private color cells as

      they can at startup, leaving none for other apps.  So if you want to run

      netscape at the same time as StripTool, start StripTool first.

  (2) You may find that sometimes when you maximize the graph window, the

      program will terminate with a "bad alloc" message.  I'm working on

      correcting this so that insufficient-memory conditions are handled more

      gracefully.  I'm not sure what causes this problem, but suspect it may

      have something to do with applications allocating off-screen display

      memory and not freeing it.  Whether this is an application error or

      an X-server error is not immediately apparent.  (Any ideas?)

  (3) The only visual difference between the Channel Access and cdev versions

      is that the latter cannot access a channel's default precision field,

      and therefore all devices have the same initial precision.  You can

      still set this value yourself, however, and save/load it to/from a

      configuration file.

  (4) Two of the functions are as yet unimplemented: Printing and Data

      Snapshot.  These are in progress.  For the time being, QuickPrint works

      very nicely.

  (5) This code is still being tested.  If you have any problems, comments, or

      suggestions please let me know.

  (6) I hope you find this program useful :)

  (7) If you have any interest in customizing real-time graphing for a

      particular program, let me know.  In writing this program, I have

      designed it primarily as a real-time graphing API, where the Channel

      Access and CDEV applications are very simple clients of the graphing

      package, so it is fairly reusable.  Basically, to write your own

      application, you provide the functions to connect/disconnect names

      with your data sources.  In your main() procedure, you initialize the

      Strip sub-system, give it your connect/disconnect routines and any file

      descriptors from which your process reads, then pass control to the

      API.  When a connection is established for a particular curve, you

      provide a function which the Strip can call to get its current value.

 **************** More Information  ****************

  To start the application, just type StripTool_XX, optionally followed by

a configuration file to load, e.g. StripTool /cs/op/lib/stripTool/CTF.  If

you don't specify a config file, or if the file you give contains no curve

information, you'll get a window (it might be pretty big if your default

font size is large) consisting of five separate frames, each displaying info

and controls for various aspects of the application.  There is also a menu

bar along the top.

  Before describing the various controls, I'd like to list all the user-

selectable settings.  All of the following parameters can be manipulated

dynamically from the control window, or can be loaded from and saved to

configuration files.  A Configuration file can be loaded at any time, and

the information it contains will be applied immediately upon being read.

  User-definable parameters:

    * Timing

      + x-axis timespan

      + data sample interval

      + graph redraw interval

    * Colors

      + graph foreground, background

      + grid colors

      + legend text color

      + curve colors

    * Graph attributes

      + x, y grid-line on/off



      + y-axis label color

      + data line-width

      + x, y axis no. hash marks

    * Curve attributes (unique to each curve)

      + name

      + engineering units

      + value precision

      + scale min, max

      + pen/plot status

=== MENU ===

    FILE

      LOAD CONFIGURATION

        (1) select file name

        (2) specify attribute mask

            (specify combination of Timing, Colors, Options, and Curves)

      SAVE CONFIGURATION

        (1) select file name

        (2) specify attribute mask

            (specify combination of Timing, Colors, Options, and Curves)

      EXIT PROGRAM

        shut down the application

    WINDOW

      GRAPH

        displays, and raises the graph window

      UNCONNECTED SIGNALS

        (1) lists which requested names are not attached to a data source.

        (2) allows user to select items from the list then free the

            resources being used by the app for the unresolved names, by

            clicking "Free Selected"

    HELP

      nothing, as yet.

=== Controls Dialog ===

  SIGNAL CONNECTION FRAME

    PLOT NEW SIGNAL

      This is where you enter the name of a signal to plot.  You can hit

      enter or press the "connect" button to initiate a connection attempt.

      While the name is unresolved, it will appear highlighted.  Once a

      connection is established, the name will disappear from the box, and

      status information for the corresponding curve will appear in the

      Curves frame to the right.  If no connection is established within a

      certain period of time, a window will pop up showing all of the

      currently unresolved names.  Each unresolved name uses resources which

      can not be reused until they are freed.  You can free an unresolved

      curve by selecting its name and clicking on the "Free Selected" button.

      Doing so will also cause the window to go away.  If you want to keep

      waiting for a connection, click on the "Keep Waiting" button.

  TIME CONTROLS

    (you must click the "Modify" button at the bottom of this frame to edit

     any of the displayed values.  Once you have finished modifying, you

     can click the "Update" or "Cancel" button to apply or discard your

     changes)

    TIME SPAN

      Specifies in Hours:Minutes:Seconds how much time's worth of data you

      want to view at one time.

    DATA SAMPLE INTERVAL

      How often, in seconds, data should be sampled.

    GRAPH REDRAW INTERVAL

      How often, in seconds, the graph should be updated.

  GRAPH OPTIONS

    COLOR BUTTONS

      Pressing these buttons will pop up a color editor window.  You can

      change the color by increasing or decreasing the red, green, blue

      components, using the corresponding sliders.  You can also pick a

      color name from the X color database by clicking the "names" button.

    X,Y GRID LINES

      Pressing the toggle button will switch the visibility of the grid lines

      on the graph.

    Y AXIS LABEL COLOR

      Selected Curve: the color of the value labels will correspond with

      the color of the curve whose min/max values are on displayed on the

      axis.

      Foreground: the color of the values labels will be the same as the

      default graph foreground.

    DATA LINE WIDTH

      Moving the slider will change the thickness of the plotted lines.

    X,Y AXIS HASH MARKS

      Pressing the "Modify" button at the bottom of the frame will allow you

      to modify these values.  You can then click "Update" or "Cancel" to

      apply or discard your changes.  The values indicate how many hash marks

      will be drawn along the X and Y axes.

  CURVES

    Each plotted curve has a row entry in this frame.  The columns of each

    row indicate the Name, color, penstatus, plot status, precision, scale

    min and scale max for the curve.

    COLOR

      Click on this button to change the curve's color.

    PEN STATUS

      Toggling this button will cause the curve's data to start or stop being

      collected/drawn.

    PLOT STATUS

      Toggling this button will either hide or show the curve.

    PRECISION

      This indicates how many decimal points to show when displaying values

      for the curve.

    MIN/MAX

      These two fields indicate the lower and upper values of the curve's

      y-axis.  For example, if a curve has a sampled value of 1, and its

      min is 0, and its max is 2, then that sample point will appear in

      the middle of the vertical axis.

    MODIFY

      Clicking this button will allow you to alter the settings for

      precision, min, and max.  You then click the button again to apply

      your changes.

    REMOVE

      This button allows you to delete the current curve, stop plotting it,

      and free all the resources it uses.

  APPLICATION CONTROLS

    SHOW STRIPCHART

      Will raise and display the graph window.

    CLEAR STRIPCHART

      Clears all data from the graph, and frees all resources used by the

      curves.

    DISMISS

      Undisplays the controls dialog.  Note that you cannot dismiss this

      window if it's the only one currently visible (otherwise the process

      would still be running but there would be no way top interact with it!).

    END PROGRAM

      Terminates the program.

=== Graph Window ===

    This window is resizable using the window manager resize conventions.

    You can stretch horizontally, vertically, minimize, and maximize.

    The legend along the right of the window displays the names, units, and

    min/max values for all plotted curves.  The corresponding colors

    distinguish the curves from each other.

    The vertical axis displays values associated with one curve at a time

    (unless, of course, all curves have the same min/max values).  To select

    which curve's min/max are diplayed on the y-axis, click that curve's

    box in the legend, using the left mouse button.

    Clicking the right mouse button over the graph window will pop up a

    menu:

    CONTROLS

      Raises and displays the controls dialog window.

    PRINT/SNAPSHOT

      These features are currently unimplemented.

    DUMP

      Dumps all the data for the visible curves to a file which you specify

      in a file selection box.  The file format consists of a column of

      timestamps, followed by a column of corresponding values for each curve.

      An entry of "???" indicated that the curve has no valid data for that\

      sample.

    DISMISS

      Undisplays the graph window.  Note that you cannot dismiss this

      window if it's the only one currently visible (otherwise the process

      would still be running but there would be no way top interact with it!).

    QUIT

      Terminates the program.

