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Users Manual for Checklist Visa Ver 2 by Mike Druckenmiller Sr.

Introduction:


Checklist VISA is Procedure oriented tool for setting up and interrogating electronic test instrumentation that has remote access and control capability using VISA (Virtual Instrument System Architecture). VISA allows for instrument control via: GPIB (IEEE-488); USB; SERIAL and Ethernet, dependent upon a given instruments capabilities. NOTE: Some instruments having both GPIB and Ethernet will not have as great a speed on Ethernet as on GPIB. (Knowing this will save a lot of hair pulling!)


Checklist VISA is designed to allow an end user with a modicum of Computer Skills and Programming ability to do the following:

· Create a VISA based Test Procedure without having to hard code the Procedure step-by-step.
· Supports all Instruments that VISA supports. (Provided the proper interfaces are installed.)

· Provides a Command Line Interface for other scripts to Call

· Provides an Immediate Mode to test VISA Commands and responses before committing to a procedure.

Checklist VISA was specifically developed to allow Automating paper calibration procedures by directly linking the Automation to an Approved Procedure in a way that is easily verified by magangement.


Checklist VISA is not intended to replace Northrop-Grumman’s© Sure-Cal© of Fluke’s© Met-Cal©  software packages. Those packages can provide a plethora of advanced capabilities which Checklist Visa is simply not intended to do.

Checklist VISA is not capable of spawning/doing simultaneous tasks or of starting a measurement on one instrument and taking data from another while waiting for the first to finish. Checklist VISA is *very* linear at this time.


Checklist VISA does NOT include ANY Calibration Tolerance checking capabilities. The Lab Management and/or the Technician utilizing Checklist VISA is solely responsible for maintain an acceptable Test Uncertainty Ratio.


Lastly Checklist VISA is a work in progress and is not intended to be a final solution and you can expect bugs and things to be missing or not quite complete. That’s why an e-mail contact is included… (
Overview
There are three types of Basic Command Structures are used: VISA Resource Commands, Local Commands and Checklists. 

· VISA Resource Commands are basically the ability to send a specific Command or Query to a specific instrument.
· Local Commands add some extended capabilities like Math and presetting Variables.

· Checklists allow for and are intended to create an Automated copy of an Approved Paper Procedure by allowing the user to basically copy the Checklist from the Paper Procedure and create appropriate sub-Procedures to control and query the UUT (Unit Under Test) aka the TI (Test Instrument).
The Main Window (below) is divided up into two general areas. In the top area you have Immediate Mode support that gives you a Resource dropdown box of  previously created VISA Resources (Instruments), a VISA Commands dropdown box of previously used of commands to be sent to the Resource selected in the Resource dropdown box, and, a Responses listbox to display any responses an instrument may answer back with.

Immediate Mode allows you to query/command an instrument with a command string and see if you get it right before committing it to a procedure. Note: not all instruments give an error indication, especially some Tektronix© O’scopes, so a bad command may require you to restart the instrument.
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The bottom part of the main window is the Procedure part. This includes the main procedure FlexGrid which allows a limited amount of Editing in-place.
· Insert “§” – Inserts the Implied Sub-Routine Call Prefix. What this does is trigger an Alias Model search, then a search for a section header of the same Model, then CALLS the Sub-Routine named in column 3

· Insert “£” – Inserts a Local Prefix. What this does is tells the system to use the contents of the Named Variable instead of the Variable Name.
Several additional Windows can be accessed via the View Menu.
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 Variable Watch allows the user to see how the variables are being created and used.
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 Resource Aliases allows for using different Instruments for given functionality without having to rewrite your entire procedure when, for example, you change your bench counter from a Fluke© PM6690 to an Agilent© 53132A
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 Stack View allows for watching the activity of Jumps, Calls, and Returns.
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 Local Commands displays the available Local Commands.
Menu System
Main Window

· File

· Load – Loads a Procedure File
· Save – Saves a Procedure File
· New – Clears the Procedure Flex Grid to allow building a new Procedure
· Exit

· Ini
· Edit Ini File – Edits the Checklist VISA ini file in Notepad
· Options

· Debug Log OFF/on – Turns Debug.txt Logging on and off. This uses the Append function and MUST be USER maintained.
· Prompt – Allows Global Setting of the Text Based Prompt Screen
· Font – Allows setting the Prompt Font parameters

· Extended Font Color – Gives additional control over Prompt Font Color

· Back Color – Allowe Selecting of the Background Color for Prompts

· Save Var Names – Enables the Saving of Variable Name Places when saving a procedure
· Save Var Values – Enables the Saving of Variable Values when saving a procedure
· Auto Save Ini – Enables automatically saving the ini file on Exit
· Disable VISA Writes – Disables VISA Communication for Debugging
· Single Step – Allows walking through a Procedure a step at a time.
· Delimiters – Under Consideration and development.
· Variable Parsing
· Print Delimiter
· View

· Variable Watch – Shows the Variable Watch Window. “W” used to avoid automatic selection when comin in from an [Alt]-V

· Local Commands – Shows the Local Commands Window
· Aliases View – Shows the Aliases View Window
· Stack View – Shows the Stack View Window
· Recover Location – Resets/Restores the Main Form if it gets moved or abused.
· Test – To be Removed in the Final version – For development and debug only
· Misc Testing

· Prompt Abort

· Test Prompt

· Test Prompt Buttons

· Test Prompts in Loop

· Abort Current Test

· Utilities

· Append VISA Responses to VISA_BAK.txt – Appends the VISA Respponses Listbox to the VISA_BAK.txt file.
· Print Procedure – Appends the entire contents of the Procedure FlexGrid to the Procedure.txt file.
Var Watch (Menu System)
· Close – Closes the Window (remains in memory)
· Fonts – Allows user to change Font Parameters
· Sort Vars Watch – Moving to thr Vars watch Window

· 0 Not Sorted

· 1 Generic Ascending

· 2 Generic Descending

· 3 Numeric Ascending

· 4 Numeric Descending

· 5 String Ascending No case

· 6 String Descending No case

· 7 String Ascending Case Sensitive

· 8 String Descending Case Sensitive

Aliases Watch (Menu System)
· Close – Closes the Window (remains in memory)

· Aliases

· Delete Current Line – Deletes the currently selected (active) line.
VISA Resource Commands

The VISA Resource Commands follow the basic structure of all VISA Commands (SCPI Commands are another term) and should be ‘discovered’ in the Programmers manual for a Particular Instrument. Generally speaking whatever the GPIB commands are… That is what you will place in the Command Column of the Procedure.

Local Commands:
1. +
Numeric Addition

2. - 
Mathematical Subtraction
3. *
Numeric Multiplication

4. /
Numeric Division

5. =
Assigns the Value in the ‘Value’ Column to the Variable in the Variable Column
6. Numeric Conditional Tests

a. =    If Variable “A” is Equal To Variable “B” then the Value is Assigned to Variable “X”

b. < 
If Variable “A” is Less Than Variable “B” then the Value is Assigned to Variable “X”

c. > 
If Variable “A” is Greater Than Variable “B” then the Value is Assigned to Variable “X”

d. <= 
If Variable “A” is Less Than or Equal To Variable “B” then the Value is Assigned to Variable “X”

e. >= 
If Variable “A” is Greater Than or Equal To Variable “B” then the Value is Assigned to Variable “X”

f. <> If Variable “A” is NOT Equal To Variable “B” then the Value is Assigned to Variable “X”

7. END
Ends the Procedure
8. PROMPT
Displays a Prompt and halts execution until user responds

9. pPrompt Displays a Graphic Prompt and halts execution until user responds. pPrompts essentially a 640x480 Bitmap Graphic created by the person creating the Procedure to Graphically show the user how to connect the equipment. Bitmaps were chosen to allow easy Creation using just about any Graphics program, including Windows Paint.

10. JUMP
Jump To the Label in the Command Column. If a Condition is found in the Condition Column the Jump is Conditional.

11. LOGIT
Prints a Tab Delimited line to the LogFile Name using Date; Time and the tagged items in VarWatch
12. DELAY
Causes a delay for the length of time enclosed in the parentheses in seconds. Resolution is to 0.1 Secs

13. READ
Causes an “old style” read from a Resource

14. &
String Concatenation. Concatenates Var_B to Var_A and places the result in Target.

15. &-
String Concatenation. Concatenates a Left Trimmed Var_B to Var_A and places the result in Target.

16. Call – Branches to A Named procedure Line
17. Dec – Decrements the stored value in the Variable named in the Variable Column

18. Inc –  Increments the stored value in the Variable named in the Variable Column

19. Ret – Returns from a Call

20. RetA – Returns from a Call to a Named Procedure Line Number

Items Aware of Conditional Tests JUMP; CALL; RET; RETA
Local Commands (Details)


The system scans for Local Commands prior to attempting to execute as a VISA Command. If a Local Command Keyword or the Checklist Keyword is encountered the line is handles as a Local Command.
Procedures

There are two basic components to a Procedure. The FlexGrid in the Main Window and the .prc Procedure file.

The FlexGrid has 8 columns ( 0 to 7) which are used flexibly utilized according to what is in the Resource Column. 

The Columns – Column Headers change depending upon what is typed into the Resource Column
0. Is used for indicating what line is currently being executed. It also house the Context (Right-Click) Menu allowing for setting of Break Points; Line Skips and Various Line Copy, Delete and Move Functions. (Be VERY careful to ensure that the line you want to manipulate is actually the Active Line.)
1. Is Used as a Label field. This serves two Purposes. First, it allows the user to use an Alpha Label to Call fo Jump to. Second it supports Section Headers for use with the Checklist Functionality.

2. Is the Resource column. This is where either a VISA Resource, a Local Command or the Checklist keyword is placed.
3. Is Variable.
4. Is Variable.

5. Is Variable.

6. Is Variable.

7. Is Variable.

See The File Columns.HTM for more information.

The File

The Procedure .prc file is basically a custom formatted text file with a few special lines. 

The Following Defined ‘Extended’ Information Fields are defined:

:Alias – Specifies that a saved Alias follows

:ALIAS=Scope,,GPIB0::6::INSTR,

Without a Use Old Tag

:ALIAS=DMM,,GPIB0::22::INSTR,X
With a Use Old Tag

:Var – Specifies that a saved Variable follows.

:VAR=Vpk-Pk,0.0599762431 
Without a LogIt Tag

:VAR=Value, 1.786505946E-04,X
With a LogIt Tag


The leading Colon is required to alert the Procedure Loader that Extended information is on the line. This allows a Procedure to save is last state.


A Leading semi-colon is a Comment and will not be loaded.


The actual Procedure Lines are Tab delimited as follows

Checklists

The Checklist Functionality supports the ability to run a Calibration Checklist and has the following Procedure Column Entries:

1. Label – Normally Blank

2. Resource – Always filled with the word “Checklist”

3. Meas – The Specific Measurement being Made. This works as an automatic Call/GoSub to the Label of the same name as the Measurement.

4. Nom – This is the expected Measurement Result. And, is transferred to the variable “Nominal” prior to Calling the actual Measurement. (On the off chance that the measurement routine itself will need to know it.

5. LL  - The Lower Limit of the Measurement. If Blank there is no Lower Limit

6. UL – The Upper Limit of the Measurement. If Blank there is no Upper Limit

7. P/F – This is an Notation for the Operator and will Flag if the Actual Value is within Tolerance LL >= Actual <= UL

Checklists (Details)
1. The internal Checklist routine transfers the Value in the “Nom” Column to the Variable “Nominal”.

2. A Call to the Named Measurement is attempted. If the Associated Label is not found an error will occur. 
3. The Called Measurement Routine makes the Measurement and then Transfers the Value to the Variable “Actual”. And, returns to the internal Checklist Routine. 
4. The Internal Checklist Routine then does a Limits Test and either Paints the P/F Cell Green for “Pass” or Red for “Fail”. The Words Pass/Fail are not entered in the P/F fields so that they will not be saved when/if the Procedure is saved after execution.

5. The Internal Checklist Routine then Opens the filename in the “Checklist” variable and appends the file (tabbed delimited) as follows.

a. Date

b. Time

c. Measurement Name
d. Nominal Value

e. Lower Limit

f. Actual Value

g. Upper Limit

h. Pass/Fail

6. Wherever possible use of the SCPI measurement naming convention should be used in calling Instrument Drivers. (Hopefully, we will have a location where we can swap these files and sub-routines.)

Variables

Variables can be named just about anything except a reserved word. And, even then will probably work. Because the program assumes that anything in a variable space is the value a Special Prefix is used, when required, to force the system to use the contents of the Variable instead of the Variable Name.. This special Character is the British Pound Sign. And, can be created by holding down the [ALT] key and typing 0163 on the Numeric Keypad [ALT] +0163

User Notes: (Tips and Tricks)

1. Good practice requires that a top level procedure always end with an “END” statement.

2. Maximum Procedure Size in Procedure Lines is about 49K lines. Probably enough…

3. If you get Variable Not Found Errors double-check for Leading or Trailing Spaces. One way to check for Extraneous Spaces is to select a cell in the Variables Column of the Procedure Grid and Dbl-Click the Variable Name in Question. Then check in the Text Box for Extraneous Spaces.

4. To prevent misspelling a Variable Name you can run the procedure to that point and after the Variable is added to VarWatch save the procedure. This will preserve the variable name, and create it in VarWatch allowing you to Dbl-Click on it to use it later in the Procedure.

5. Comments are not saved when Saving a procedure. Because they are not loaded into the Procedure FlexGrid.
6. When Creating a VISA Command String using Concatenation remember to add trailing Spaces where needed.

7. Dbl-Clicking on a Variable (in VarWatch) loads it into the selected column 6 or 7 row in the procedure. Does not load into correct columns.
8. Dbl-Clicking on a Local Command (in Local Commands) copies it into the currently selected Procedure Line. Does not load to correct column and prefixes with BritPound.
9. Commas are disallowed in Alias Names as it causes breaks and garbled input when loading a file.
10. Shortest Alias Name is Two (2) Characters

