VPT testing package Manual

 This document is intended to anyone who wishes to use the VPT testing package. Everyone should read the first section, as it describes how to perform a measurement and basic ideas of the programme in non-technical terms.

 The second section is intended for people wishing to now exactly how the programme works, with all the detail. It should be understood that this is not an introduction to LabVIEW. This section is the logic of the programme, which should help any LabVIEW programmer to understand, copy or change it.

 The package has been programmed in a modular way. This means that the main VI contains many SubVIs each performing a specific task. This manual first describes the programme as a whole, and then the many SubVIs it uses to get the overall result. I chose to describe the VIs using pseudo-code, which is, in my opinion, the most appropriate for the task of describing the logic. LabVIEW is not a code-language, so the translation to pseudo-code may be slightly startling. I hope the ideas and logic of the programme still transpire.

 Some LabVIEW functions were particularly difficult to translate into pseudo-code, so I have included a short description of how I have done it in Appendix A.

If you have any questions about this, my e-mail address is C.A.X.Pattison@rl.ac.uk






Charles PATTISON
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Appendix A: Notes about my pseudo-code

1. The package for the user

 This section will describe in simple and complete terms how to use the package to perform a measurement. This is simple, non-technical and does not describe the functioning of the programme.

The VPT testing package includes two main features:

1. Performing a measurement

2. Looking up info from a past measurement

The user is presented with these options on the first screen, and clicking on either picture will start the desired feature.


1.1 Performing a measurement
 Clicking on the “Measurement ”window will make the first step of the test pop-up. This is the screen where the user should input all the information the programme needs in order to perform the test.

 This includes:

· The number of VPTs to be tested

· The address of ADC with the lowest address on the CAMAC crate

· The Address on the CAMAC crate of the pulse generator (to pulse the LED)

· The number of angles the VPT should be tested at

· The angles

· The number of readings per angle

· The value the DVM should read for the desired Magnetic field

1.1.1 Specifying names of the VPTs

 The programme requires the names of the VPTs. These can be entered by clicking the “Specify Names” button in the “VPTs” box. This makes a new dialog box pop-up. The VPT names must be entered in order from rows 1 to 8 and Columns 1 to 6. A new column should only be started if the preceding one is full.

 When the VPT names have all been entered, the user should click the “check names” button, which will check if the same VPT name is repeated twice and if any of the names have been used before. This is to minimise the number of user mistakes.

 Finally, when everything is completed, click the “Done” button which will bring the user back to the main screen.



1.1.2 Choosing a data file

 Click on the “Choose the File” button. This is a simple file manager included in the VPT testing package. The user can navigate the local C drive and choose a file where the data will be stored. Files can also be created and deleted using this. To go back in the directory tree, double-click on the opened folder line at the top of the list. To go in a directory, double-click on it.

 When the user has decided which file should be used, a double-click on the file selects it. To store in a new file, create it with the “New File” button and double-click on it.

 Please note that the user cannot specify a file name by entering it in the “data file” field on the main screen. This is just a display.

 The programme proposes a file name of the form DayMonthYearTime.dat. For example, a test run on the 18 of January 2000 at 18:56 would have a default file name of “18Jan200018-56.dat”. The user can override this default by selecting another file by the method described above.



1.1.3 Starting the run and error checks

 When all of the information has been entered in the different screens, the user starts the run by clicking the “Start?” button. The lights in the “Progress Monitor” section should all turn on.

 At this point in the run, the programme checks the information the user has provided. It checks if the number of VPTs is correct and if the number of names corresponds to the number of VPTs. If the user has not checked the names of the VPTs, the programme will consider this as an error. This means the user must click on the “VPT names” box. It checks whether the DVM value is correct.

 If any of these tests fail, the programme stops immediately. The programme does not delete any of the traces it has left, like preparing a data file or entries in the log file. A separate programme will handle this.



1.1.4 After the run

 The user is presented with a screen summarising the outcome of the test for all VPTs. Each field is colour-coded and represents an individual VPT. The name and number of the VPT is shown here. A green background means the VPT passed the test, blue means the VPT was borderline and red means the VPT failed the test.

 Additional information on each VPT can be obtained by clicking on the corresponding “histogram” button. The information presented here is a histogram for each angle and a plot of mean of the histograms against angle. The Histogram window is programmed in a “pop-up” way, so clicking on the On/Off button bottom right will close it and the user can consult other histograms for other VPTs.

 The options on the Histogram window are fairly self-explanatory. The colour scheme is user controllable and the scale of the axes can be forced manually by clicking on the “Automatic” button at the bottom of the screen and using the slides on the side.



1.1.5 The data and log files
 The data file is in plain text and can be edited easily. It does not contain the raw data, but the histogram of the raw data, with 100 bins. It also contains various information about the run in the header:

· The test programme version

· The author (caxp)

· The date and time at which the test was performed

· The number of VPTs tested

· The number of measurements (not the number of bins in the histogram)

· The number of angles and the angles

· The value of the first DVM reading

 The log file contains information about the history of the testing. It contains a trace of every measurement ever performed and some information on each run. The information is:

· The name of the data file

· The date and time at which the test was performed

· A list of the tested VPTs.

 I strongly recommend keeping the same log file for all the measurements for obvious organisation reasons. If there is good reason to have several log files, the programme will support them. I also recommend backing-up the log file from time to time, as it is vital to the good functioning of the package.

 The log file editing programme backs-up the log file every time the user chooses a log file in a file called “[log file name].bak”. For example, a file called “The Log File.log” will be backed-up as “The Log File.log.bak”.

1.2 Consulting data from a past measurement

 The second feature the VPT testing package offers is recall of data taken in past measurements. This is done by searching the log file for the data file name and then opening this file. Two search criteria can be used separately, search for particular VPT or search for measurement date.

 The user must choose between a VPT or a Date search, and enter the information required. Care must be taken to follow the format described in the boxes. Then pressing the corresponding button will start the search.


1.2.1 VPT name search
 Pressing the VPT name “search” button will make the file manager window pop-up. The log file must be chosen here. If there are several log files, the user should make sure to select the appropriate one. (if the information is scattered over different log files, there is no way to get all of the information at once. This is one of the reasons why I recommend a single log file). Select the file by double clicking on it.

 If the name provided does not correspond to the name of a tested VPT, an error message will appear and the programme stops.

 If and only if the VPT has been tested several times, a window pops-up, asking which of the runs should be consulted, runs being sorted by date. Select the desired run in the pull-down menu and click “done”.

 The normal Histogram – plot of mean screen then appears and is used in the same way as in the testing part of the package. Additional information is included in the bottom-right corner: the date and time of the test and a coloured background in the normal colouring scheme showing if the VPT passed or failed the test. Additional information could easily be included here in later versions of the programme.


1.2.2 Date of run search
  Pressing the Date of run “search” button will also make the file manager window appear. Same procedure as above.

 If they were no tests carried out on the date provided, an error message will appear and the programme stops.

  If and only if several runs were carried out that day, a window appears, asking the user to choose which one to consult, runs sorted by time. Select the desired run, and click “done”.

 The normal final screen of results for all the tested VPTs is then displayed and can be used as during a normal run. No additional information is added here.

2. Detailed functioning of the testing programme

  The programme has been done in a very modular way, so this section will describe it’s functioning by describing each routine one after the other. Each section will start with a pseudo-code representation of the module and then describe a few technical details.


2.1 The welcome screen
 This programme is “VPTs.vi” and is the starting point for all the features of the VPT testing package. This is the pseudo-code that could describe it:

START

While not clicked on a button

If clicked on “past info”

     Then start “Log file scan.vi”

 End If

If clicked on “VPT run”

     Then start “VPT tests.vi”

 End If

End While

END

 This is extremely simple and is just there as a front panel for the whole package. I while ignore this further on and consider the two programmes it can start as completely independent –which they are- and go further from there.


2.2 The VPT testing programme
 This is the top-level programme used for testing the VPTs. It relies on many SubVIs described later.

START Frame 1

Prepare default file name

“Checked info” = False

“First DVM test OK” = False

“Data file prepared” = False

“Start measurements” = False

“Error message” = [empty string]

While Start not pressed


Input “Address of pulse gen.”


Input “Address of first ADC”


Input “Number of VPTs”


Input “Number of angles”


Input “no. of readings/angle”


Input “Angles”


Display [data file name] on “Data file”


If “Choose file” = true


     Then start “My file manager.vi”


     Close “My file manager.vi” 

 End If


If “Specify names” = true


     Then start “VPT names.vi”


     Close “VPT names.vi”


 End If
End While

END Frame 1

START Frame 2

Prepare header for Data file:

Include Time, Date, Number of VPTs, number of Measurements, Angles, and DVM value (entered by user)

“Data File” = Header
Write Data file to file

Read DVM

If abs([DVM reading]-[user value]) > ???

    Then Display error message: “The preliminary DVM reading was unacceptable”

              Stop programme

    Else “First DVM test OK” = True

 End If
Run “Error Check.vi”

If result = True

    Then “Checked Info” = True

    Else Display Error message “The number of VPTs does not correspond to the number of names”

 End If
END Frame 2

START Frame 3

Send 32 to station 24 on CAMAC     (remove inhibit)

If “Data File” = [empty string]

    Then “Data file prepared.” = True

 End If

“Start Measurements” = True

END Frame 3

START Frame 4

Concatenate “Number of measurements ” and 100

Initialise “file” with this string

For (number of Angles)

Run “Read all CAMAC ADC units.vi” to Read all ADCs and store in 2-D array

    n=0

    For (Number of VPTs)

        Read nth row from 2-D array

        Histogram row

        Test and determine whether Bad, Borderline or Good

(criteria have not been decided yet)

        Read nth entry in VPT names array

        Search “file” for VPT name position

        Write Test outcome and Histogram after this position

        n=n+1

     End For

 End For
Run “Quality from array.vi” on “file” string (unifies the different outcomes for each angle into one)

Write “file” string to “Data file” file.

END Frame 4

START Frame 5

Run “Final Screen.vi” on “Data file” file

END Frame 5

 This VI controls the whole procedure. For more detailed functioning of the SubVIs mentioned here, refer to following sections.

 A few points should be noted:

· The first 4 frames of the Sequence structure in the programme prepare the data file, including the measurements. Then the last frame uses the path to the data file to present the user with the results of the test. This has been implemented in this way to obtain modularity. It makes past data recall easy as the same final screen programme can be used.

· The programme histograms the data for each angle and saves it to a file. A conclusion for the test is drawn for each angle and the string is prepared in this way. The “Quality from array” VI is run just before saving the data to the file. This VI uses the outcome of the test for each angle to determine the overall outcome following the logic:

- At least one “Bad”


Failed

- No “Bad” and at least one “Borderline”
Borderline

- No “Bad” and no “Borderline”

Good

       More on this in the section dedicated to this SubVI

· In the current version, when an error is found during the testing, the programme stops without any preparation. This will be looked into for later versions.

· All of the measurements for one angle are done with the “Read all CAMAC ADC units” VI. The 2-D array is of the form: 


Measurements


 VPT

             Number



       A row in this array therefore contains all the data for a particular VPT at a particular angle. Each row from this array is histogrammed in turn and then used to write the data file.

       More detail on this in the relevant section.


2.3 The Adam communication SubVI
 This is a very simple SubVI sending a signal to the serial port and waiting for a returned signal.

START

Input “COM port”

Input “String”

START Frame 1

Initialise “COM port” (100 bytes buffer size, Baud rate 9600, 8 data bits)

END Frame 1

START Frame 2

Concatenate “String” and [carriage return]

Write this to COM port

Wait 1 second

END Frame 2

START Frame 3

Read number of bytes at serial port

Read that number of bytes at serial port

Write this to “String got back”

END Frame 3

END
This VI is used to control and check the DVM in the VPT testing.


2.4 VPT numbers SubVI

 This VI is used to fill in the VPT serial numbers. It consists of 6 Arrays of 8 strings where each string corresponds to a VPT.

If the “Check Names” button is pressed, the VI checks if the same name is used twice in the current set of names. This is done using a SubVI, “twice same name.vi”. It takes the whole array of names converted to a string and checks if any name is used twice. This operation is described next:

2.4.1 Twice same name.vi

START

Input “Name string”

Add “>” character to beginning of “Name string”

“Any used twice” = “False”

While (matches are still found)

    Find “before >” before first “>” character in “Name string”

    Find “after <” after first “>” character in “Name string”

    Find “VPT name” before first “[end of line]” in “after >”

    Find “names after” after first “[end of line]” in “after >”

    Concatenate “[before >]” and “[names after]”

    Write this to “rest of string”

    Concatenate “[end of line]”, “[VPT name]” and “[end of line]”

    Find this in “[rest of string]”

    If “[matched string]” ( “[empty string]”

        Then write “true” to output array

         Else write “false” to output array

     End If

    “Any used twice” = “Any used twice” or the result for this search

    Concatenate “[before >]”, “[VPT name]”, “[end of line]”, “>” and “[names after]”

    “Name string” = this string

 End While

Return “output array”

Return “Any used twice?”

END

There would be an easier way to check for matches. This could be done by checking the string after every name for a match. The problem with this method is that the second identical name would not be identified as repeated, since the match would be in the string before. The method I chose can easily identify the position of both identical names, used to turn the corresponding LEDs on.

This works in a very simple way. It moves the “>” down the string and uses this as a reference point. For example, with the following string:

Before loop
After first loop

After second loop
…
After last loop

>Name 1
Name 1


Name 1



Name 1

Name 2

>Name 2

Name 2



Name 2

Name 3

Name 3


>Name 3


Name 3

…

…


…



…

Last Name
Last Name

Last Name


Last Name










>

The VI returns a array of Booleans, one value for each name. A 0 means no matches, a 1 means matches were found. This array is then used by the other SubVI in “VPT numbers.vi”, “Tested before.vi”.

This routine is used to check the VPT names against matches in the log file. The result is an array of Booleans. This array is united with the array produced by “twice same name.vi” using a logical “or” to determine which LEDs should be switched on. This uses the “Tested before” VI for each array, which is described next:

2.4.2 Tested before.vi

START

“Boolean array” = false

Open “log file”

n=0

For (size of array)

    If [nth element of array] is found in log file

        Then set nth element of output array to “True”

     End If
n=n+1

End For

nth element of output array goes to nth Boolean.

END

 The array of Booleans is then converted to individual Booleans that are connected to the individual LEDs.

2.5 VPT tests file manager

 This is one of the most complex SubVIs in the package. Before you attack it, take a deep breath, but it’s really not that bad. It is composed of 3 main parts:

1) Displaying the directory information on the list

2) Handling what happens on a double-click.

3) The buttons

 These 3 parts are again very modular and independent. I will treat them as such in the following pseudo-code section.

START

“path in loop” = Default directory

While “cancel” not clicked and file not chosen

START List display routine

    START File names display

       Read Directory information for “path in loop”

       “Directories” array = Directory names

       “Files” array = File names

       Build Array “..”, “Directories”, “Files” to “array of names”

       Write “array of names” to list attribute node

     END File names display

   START icons display

      For (Size of Directories array)

          Build Array of “Closed Folder” icons (once for each loop)

       End For

      n=0

      “Array of Icons” = [no icons]

   For (Size of Files array)

          Read nth element of “Files” array

          Convert this element to lower case

          Find “.” Character

          Read rest of string

          If [rest of string] = “vi”

              Then Add “VI icon” to “array of icons”

                    Else If [rest of string] = “llb”

                                 Then Add “VI library icon” to “array of icons”

                                   Else Add “Normal File Icon” to “array of icons”

                              End If

            End If

   n=n+1

    End For

   Write “array of icons” to list attribute node

   Write “True” to list attribute node (to make the icons visible)

   Write “1” to attribute node (only one item may be selected)

 END icons display

END list display routine

START Double-click handling

“path in loop” = current path

“file” = nth element of “array of names”
If “Double-click” ( 0

    Then n = row on which user double-clicked

              If n = 0

                  Then While “\” character can still be found

                                        Find “\” character

                                        Keep string after the “\” character

                               End While

                              Return string after the last-but-one “\”

                              Find String before returned string in current path

                              Concatenate this string and “\”

                              Write this to “new path”

                   Else Concatenate [“path in loop”], “\” and [“file”]

                            Write this to “new path”

               End If
    Else “new path” = “path in loop”

 End If

END Double-click handling

START Buttons

If “New File” = True

    Then Run “Choose file name.vi”

              Return “New file name”

             Concatenate [“path in loop”], “\” and [“new file name”]

             New File [“this concatenated string”]

             Close File [“this concatenated string”]

 End If

If “Delete” = True

    Then “file” = nth element of “array of names”

              Concatenate [“path in loop”], “\” and [“file”]

              Delete File the file designated by this string

End If

END Buttons

Display “new path” on  “Directory \ File”

“path in loop” = “new path”

Wait 100msec.

End While

If Cancel was not pressed

    Then “path” = “path in loop”

     Else “path” = “default path”

End If

Return “path”

END
Again a few points should be noted:

· The directory names are listed before the file names in the list. So if they are n directories in the current path, they will occupy the position 0 to (n-1) in the list. This fact is used to determine when the user has chosen a file.

When the user has double-clicked on an object, the programme checks if the number of directories in the path is smaller than or equal to the position of the object in the list. If it is, then the object must be a file, and the while loop terminates. If it isn’t, the object is a directory and the loop continues.

· The delay in the loop (100msec.) is used otherwise double-clicking becomes very difficult.

· When a file is created using the file manager, LabVIEW closes it immediately otherwise it cannot be accessed or deleted. This is in case the user has made a typing mistake for example and does not wish to keep the file.

· At the end, depending on whether the user has cancelled or chosen a file, the programme writes default or current path to the “path variable”. A default path can be entered when the programme is used as a SubVI.

· Similarly, a user prompt can be specified when using this as a SubVI.

· There is a bug, on my PC at least. When I read the C:\Program Files\National Instruments\LabVIEW directory, some directory names are converted to upper case. I do not know why.


2.6 Testing the data

 One crucial aspect of the programme is to read the data measured and decide on the acceptability of the VPTs. This has not been implemented yet.


2.7 Drawing final conclusions on the test

 When the programme has finished taking measurements, the data file is in no particular order and needs to be reorganised in a way easier to understand for the user. This is done after the measurements by a SubVI called “Quality from array.vi”. Only after this is the string written to the file. This SubVI includes several other subVIs and is again rather complex. The programmes will be described individually.

To understand the following pseudo-code, it is useful to understand that “make string for one VPT” unites all the different angle measurements for one VPT into one single string.

2.7.1 Quality from array.vi

START

Input “[data string]”

Find sub-string1 in “[data string]” after “Number of VPTs ”

Find sub-string2 in sub-string before first “[end of line]”

“Number of VPTs” = sub-string2 Converted to number

Find sub-string in “[data string]” after “Angles ”

Find sub-string2 in sub-string before “ ” (space) character

“Number of angles” = sub-string 2 Converted to number

Concatenate “[data string]” and “>” to “[data string]”

“[Formatted string]” = “[empty string]”

For (“number of VPTs”)

    Run “make string for one VPT” on “[data string]”

    Return “[loop string]”

    Return “[rest of data string]”

    Concatenate “[Formatted string]”, “[end of line]” and “[loop string]”

    “data string” = “rest of data string”

End For

Return “[Formatted string]”

END

This VI therefore uses “make string for one VPT” as a black box. It should be noticed that “Number of VPTs ” and “Angles ” both have a space character at the end of the string.

2.7.2 Make string for one VPT.vi

START

Input “input string”

Input “number of angles”

“loop string” = “[empty string]”

“result string” = “[empty string]”

For (“number of angles”)

    Find sub-string before first “>” in “[input string]”

    Find sub-string2 after first “>” in “[input string]”

    Find result before first “[end of line]” in “[sub-string2]”

    Add result to result string

    Find data string before first “>” in “[sub-string2]”

    Concatenate “[loop string]”, “[sub-string]” and “[data string]”

    loop string = concatenated string

End For

Run “Good or bad tube for test file.vi” on result string

Merge “[result string ]” and “[loop string]” into “Output string”

Return “Output string”

END

 This SubVI merges the results for the different angles and makes one string out of them. In the data string, all results of the test (“Bad”, “Border” or “Good”) immediately follow a “>” character, which makes them easy to find. So the structure of the data string before being formatted is:

>result for angle 1

[data for angle 1]

>result for angle 2

[data for angle 2]

etc.

>result for last angle

[data for last angle]

The structure of the string after being formatted is:

>general result for VPT

[data for angle 1]

[data for angle 2]

etc.

[data for last angle]

There is no separation between the data sets.

By searching for “>” characters, one jumps from one angle to the other. These “>” characters are not kept after the formatting. This “>” is, of course, a forbidden character for the VPT names.

 The role of the “Good or bad tube for test file” VI is to merge the results for the angle into one general result. The logic, as described before is

- At least one “Bad”


Failed

- No “Bad” and at least one “Borderline”
Borderline

- No “Bad” and no “Borderline”

Good

2.7.3 Good or bad tube for test file.vi

START

Input “array of results”

Counter = 0

n = 0

For (size of “array of results”)

    Result = nth element in “array of results”

    If Result = “Good”

        Then Counter = Counter + 0

     End If

    If Result = “Border”

        Then Counter = Counter + 1

     End If

    If Result = “Bad”

        Then Counter = Counter + 1 + [size of “array of results”]

     End If

End For

If Counter = 0

    Then Output string = “Good”

 End If

If Counter > 0

    Then If Counter > [size of “array of results”]

                  Then Output string = “Bad”

                  Else Output string = “Border”

               End If

 End If

Return “[Output String]”

END


2.8 Final screen
 This is by far the most challenging VI in the package at the first glance. Do not panic, it is a rather simple routine repeated 48 times, once for each possible VPT. The pseudo-code included covers the process for one VPT only, but can be repeated to all. One needs to be careful to take the right string at every stage. The section concerning a particular VPT always starts by a “*” character in the data file, and this is used here.

START

Open File “path”

Data string = “[content of opened file]”

Find sub-string after “Number of VPTs ” in “[Data string]”

Find sub-string 1 before “[end of line]” in “[sub-string]”

Number of VPTs = “[sub-string 1]” Converted to number

Find sub-string 2 after “Number of measurements” in “[Data string]”

Find sub-string 3 before “[end of line]” in “[sub-string 2]”

Number of measurements = “[sub-string 3]” Converted to number

Find sub-string 4 after “Angles ” in “[Data string]”

Find sub-string 5 before “[end of line]” in “[sub-string 4]”

Find sub-string 6 after “[end of line]” in [“sub-string 4]”

Number of angles = “[sub-string 5]” Converted to number

While (infinite loop)

    START VPT 1

    Find VPT string after first “*” in “[sub-string 6]”

    Find VPT name before first “[end of line]” in “[VPT string]”

    Find VPT sub-string after first “[end of line]” in “[VPT string]” 

    Find VPT data before first “*” in “[rest of string]”

    Find VPT result before first “[end of line]” in “[VPT sub-string]”

    If “[VPT result]” = “Bad”

        Then Send “Red” to “BG colour”

        Else If “[VPT result]” = “Border”

                     Then Send “Blue” to “BG colour”

                     Else Send “Green” to “BG colour”

                  End If

     End If

    Find rest of string after first “[end of line]” in “[VPT sub-string]” 

    If (histogram button for VPT 1 is pressed)

        Run “Number string to array.vi” on “[VPT data]”

            Return Array of data

            Return Maximum and minimum values

        Run “Histogram for final screen.vi”

     End If

    END VPT1

 End While

END

 All this VI really does is separate the different bits concerning each VPT in the data file, and display the general information in an easy graphical way. The actual data can be displayed by the “Histogram for final screen” SubVI. The data string is sent to “Number string to array.vi” which converts the character string into a 2-D array that is understood by the histogram SubVI. It finds the maximum and minimum values in the histogram, which the histogram SubVI needs.

 The simple string indicators have been disabled so that the user cannot change the VPT name or something naughty like that.


2.9 Histograms on demand
 The Final screen SubVI only has access to strings, and the Histogram SubVI can only use arrays of numbers. A bridge between the two is therefore needed and this is done by the “Number string to array” SubVI.

2.9.1 Number string to array.vi

START

Input “Input string”

Input “Number of angles”

Input “Number of values per angle”

Number of values = number of angles * number of values per angle

loop string = “[input string]”

For (Number of values)

    Find number string before first “[end of line]” in “[loop string]”

    Convert “[number string]” to number

    Add this number to “value array”

    Find rest of string after first “[end of line]” in [“loop string]”

    Loop string = “[rest of string]”

 End For

Minimum = min(“value array”)

Maximum = max(“value array”)

n = 0

For (Number of angles)

    Take [number of values per angle] elements of “value array” starting on element n

    Add these elements to “2-D array” as a new column (???)

    n = n + “number of values per angle”

 End for
Transpose “2-D array”

Return “2-D array”

END

Notes:

 The VI divides the data in angles by converting the string to a 1-D array of the type:

[values for angle 1][values for angle 2][values for angle 3]…[values for last angle]

 The programme then makes a 2-D array by separating these as follows:

[values for angle 1]

[values for angle 2]

[values for angle 3]

…

[values for last angle]

 This format is the one used by the Histogram VI

2.9.2 Histogram for Final screen.vi
 I would first like to apologise for the chaotic layout of this VI. It was my first serious VI and I wasn’t used to LabVIEW at the time. I will soon re-write it in a better way, and make it easier to follow. I am therefore not giving a detailed explanation in this document yet for the central part of the VI. This will come later, when I have finished re-writing it.

 This is the most complex single VI in the package. Most of the VI is due to the different options: gridline colours, axes scales, etc…This programme displays the histogram from “Final screen.vi”. Every angle needs to have a separate histogram, so the different data sets (one for each angle) are stored in a 2-D array, as a set of 1-D arrays. When the user selects the nth angle in the measurements, the VI reads the values in the nth row of this 2-D array. This is the histogram to be displayed.

START frame 1

Input number of angles

Input data file string

Input array of data

“Loop string” = data file string

“Angles array” = “[empty strings]”

For number of angles

    Find “angle” before first “#” in Loop string

    Write this to “Angles array”

    “Loop string” = rest of string
 End For
“ Mean array” = 0

“ Std Dev array” = 0

n=0

For number of angles

    Get nth row of “array of data”

    Call this “data for this angle”

    Calculate Mean of “data for this angle”

    Write this to “Mean array”

    Calculate Standard Deviation of “data for this angle”

    Write this to “Std Dev array”

    n=n+1

 End For

Return “Mean array”

Return “Std Dev array”

Return “Angles array”

END frame 1

START frame 2

The histogram is built and displayed in frame 2. It uses an X-Y Graph display and constructs the histogram from an array of X points and an array of Y points. The following diagram illustrates how this is done.



Using this diagram, one can easily see that arrays are needed to draw the bar chart. One is of the form [0, 0, x1, x1, x1, x2, x2, x2, …, x(n-1), x(n-1), x(n-1), xn, xn] which constitutes the x points, and [0, y1, y1, 0,  y2, y2, 0, …, y(n-1), y(n-1), 0, yn, yn, 0). These two arrays are then clustered and displayed on the X-Y Graph.

 The second option is a plot of mean of the histograms against angle. This is done in the same way.

 Most of the rest in frame 2 is display details, generally connected directly to the Graph attribute node.

 More on this when I’ve finished re-wiring the VI.

END frame 2

START frame 3

“Power” = “True”

END frame 3

Notes:
This VI does not histogram the data it is given. It just displays a simple bar chart of the data it is given.

3. Finding past information
 This part of the package uses some VIs used in the testing programme, and introduces a few new ones, described in this section. After some time, the number of tested VPTs will be so great that data on any individual VPT or run will become hard to track. This part of the package tries to avoid this problem by offering a “Data file browser”.

3.1 The log file
 The log file is a database of every single measurement ever performed using the testing programme. The format is of the form

Header

----------------------------------------------

Path to data file for first run

…

Path to data file for run n

Date and time of run

*[name of VPT 1]

*[name of VPT 2]

…

*[name of last VPT]

Path to data file for run (n+1)

Date and time for this run

…

Note the “*” characters before every VPT name. These are used as described later on.

Immense care should be taken when handling this file. The whole past data browser depends in this and will not work without it. I recommend you read this whole section before changing anything here.


3.2 The front panel

When chosen from the package main menu, the “Scan log file” SubVI pops-up and carries out the data searching.

 There are 2 possible search criteria in this VI. A run search (by date) or a VPT search (by VPT name). In each case, the “Scan log file” VI calls a SubVI to do the scan and then presents the data in an appropriate format.

Scan log file.vi

START

While Date and Name buttons = “false”

 End While

If Date button = “true”

    Input “Date” string

    Run “My file manager.vi” with “Please choose the log file” prompt

    Read This file and put in “log file string”

    Run “VPT date search.vi” with “Date” and “log file string”

    Return “Time array” and “Path array”

(This path is in string format)

    If size of “Path array” = 0

        Then display “sorry, no matching date found”

                  Stop programme

     End If
    If size of “Path array” > 1

        Then Run “Choose.vi” with “There are several matches for that day, please choose the time” prompt

                  n = [value returned by Choose.vi]

                  Take nth element in “path array”

                  Convert this to path

                  “Final path” = this converted path

        Else Take 0th element of “path array”

                  Convert this to path

                  “Final path” = this converted path

     End If

    Run “Final screen.vi” with “Final path”

 End If

If Name button = “true”

    Input “VPT Name” string

    Run “My file manager.vi” with “Please choose the log file” prompt

    Read This file and put in “log file string”

    Run “VPT name search.vi” with “VPT Name” and “log file string”

    Return “Date and time of measurement array” and “File names array”

    If size of “File names array” = 0

        Then display “sorry, no matching VPT name found”

                  Stop programme

     End If

    If size of “File names array” > 1

        Then Run “Choose.vi” with “This VPT has been measured several times. Which do you want?”

                  n = [value returned by Choose.vi]

                  Take nth element in “File names array”

                  Call this “File path” 

                  Take nth element in “Date and time of measurement array”

                  Call this “Date and time”

        Else   Take 0th element in “File names array”

                  Call this “File path” 

                  Take 0th element in “Date and time of measurement array”

                  Call this “Date and time”

     End If

    Convert “File path” string to path

    “Final path” = this converted path

    Run “Hist for one VPT.vi” with “VPT name”, “Final path” and “Date and time”

 End If

END

 This VI does not do very much work on itself. It uses SubVI to collect the data it needs and then redirects it to the appropriate display VI.

 It uses altogether 5 SubVIs not found in the testing programme, described further on.


3.3 VPT date search.vi

 This is a moderately complicated routine which finds the path to the data files corresponding to a particular date. I have implemented this in a series of independent steps to make the VI clearer and easier to understand.

 The Programme scans the log file and finds the line on which the file path(s) for the matched date(s) is. It then reads and returns that line.

START
Input “log file string”

Input “Date”

“loop log file string” = “log file string”

“Time array” = 0

“Line number array” = 0

While date matches are found

    Find “Runs + beginning of our run” before “[Date]” in “[loop log file string]”

    Find “Rest of file” after “[Date]” in “[loop log file string]”

    Find “Time of run” before first “[end of line]” in “[Rest of file]”

    Add this to “Time array”

    Find “end of string” after first “[end of line]” in “[Rest of file]”
    “loop log file string” = “end of string”
    “2nd loop string” = “Runs + beginning of our run”

    n = 0

    While “[end of line]” can still be found

        Find “sub-string” after first “[end of line]” in “2nd loop string”

        “2nd loop string” = “sub-string”

        n = n +1



(this loop finds which line the date match was on)

     End While

    Add “n” to “Line number array”

 End While
“Loop array” = “Line number array” without last element

n = 1

For [size of “Line number array” – 1]

    Add nth and (n-1)th elements of “Loop array”

    Write this as nth element of “Loop array”

 End For

“Line number array” = “Loop array”

For [size of “Line number array” – 1]

    Subtract 1 from every element in “Line number array”
(The file path is one line before the date)

 End For

n = 0

For [size of “Line number array” – 1]

m = [nth element of “Line number array”]

Read mth line in “log file string”

Write this to “Output Path array”

n = n + 1

End For
Return “Output path array”

Return “Time array”

END

Notes:
 There is nothing very complicated in this programme. It uses the fact that the path for any data file is always one line before the Date and time. All it does is find which line the Date was on and then subtract one from that number. It is looking for line feeds, not carriage returns. This is a reason why it could be dangerous to Tamper with the log file. If the user starts typing carriage returns in the log file, this programme will not work anymore. It could be changed to look for carriage returns though, if need be. I don’t think that would be a problem as far as this is concerned.


3.4 VPT name search.vi
 This routine is slightly more complicated than the date search one. This is because the position of the Data file path with respect to the matched VPT name is not known.

 As you can see in section 3.1, the VPT names are always preceded by a “*” character. One can use this to find the Data file path, as shown in the next pseudo-code section.

 The routine for finding the line on which the matched name is exactly the same as in VPT date search.vi, described in section 3.2, so I will not describe it again. This VI is different because the Date information can be anywhere between 2 and 49 lines before the matched name. This problem needs a special treatment, described in the following pseudo-code.

START
Routine for getting the position(s) of the matched VPT name(s) in the log file string

These positions are kept in “Position array”, say.

m = 0

“date array” = 0

“file path array” = 0

For [size of “position array”]

    n = 0

    Take mth element of “position array”

    “Position” = this number

    While first character of read line is a “*”

        Read (Position – m)th line of “log file string”

        m = m + 1

         End While

    Add last read line to “date array”



(This is the date)

    Read the line before that still



(This is the file path)

    Add this to “file path array”

    n = n + 1

 End For

Return “date array”

Return “file path array”

END

 The way I look for the date and file path is to run up the log file from the matched name until I find a line which does not begin with a “*” character. This is the date and the line before that is the file path.

3.5 Choose.vi

 This is an extremely simple VI, and I just mention it for the sake of completeness. It is a pop-up panel in case the search criteria comes-up with several matches.

3.6 Hist for 1 VPT.vi

 This introduces little new compared to the histogram VI and the bridge described in sections 2.9.1 and 2.9.2

 It reads the data file for 1 VPT only and then separates the string just like “final screen.vi” does.

 Some info is added, relayed to “Histogram of past test.vi”, the date and time of test and the conclusion of the VPT (Good, Bad, Borderline). This is all displayed in the bottom-right corner of the histogram screen, but nothing else changes. No need for further description, I believe.

Appendix A: Notes about my pseudo-code
Miscellaneous

 I sometimes have decided to make the pseudo-code slightly shorter by skipping code that would not be in LabVIEW. For example, the following lines can be found in the code:

Concatenate [“path in loop”], “\” and [“new file name”]

New File “[this concatenated string]”

 Although this is not strictly speaking valid code, I’m sure everyone understands this. I have only used this when the functions are on 2 consecutive lines, to keep clarity.

 I have used in the same spirit plain English to describe certain operations, like



“Loop array” = “Line number array” without last element

 I have tried to clear in the way I use strings in the code. “hop” literally means the string “hop” or the file. “[hop]” means the contents of file “hop”. I have also used this notation for special characters, like the end of line “[end of line]”.

 I general [something] means the content/value of “something”.

Difficult functions to translate

Match Pattern: splits an input string using a pattern to match into “[before match]”, [“match”] and [“after match]”.

 I have chosen to treat each output string separately. So the format is of the form:



Find “[before match]” before “[input string]” in “[pattern to match]”

This means “everything before [pattern to match] in [input string] is put in [before match]”.























CAXP.

1: (0,0)





2: (0,y1)





3: (x1,y1)





4: (x1,0)








