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SubVI FIXER Document.

7-13-05

Introduction.

In February of 2005 around Valentines Day (icon color scheme Red & Pink) I was working on a project for work that now has approximately 1100 Vis in it. As the program expanded the block diagrams also start to expand so like a good little wire worker I start condensing the diagrams by creating subvis. Now being somewhat of a perfectionist concerning good looking code, I was unable to tolerate the mess that LabView leaves me when a SubVi is created. I found myself spending too much programming time fixing subvis. 

I was inspired by David Boyds Tunnel wiring wizard and how much time it saved. I had also been tinkering with scripting so I started building a tool that would do all the busy work for me. Thus the SubVI FIXER was bourn.

This Program is shared in the hopes that other LabView programmers will use it to build better programs with more Subvis and most of all save time.  My only request is if it does save you time that you give a portion of it back to the LabView community.

Scope:

The main purpose of the SubVI FIXER is to reduce the time it takes to cleanup a SubVI that is created by LabView. There are 3 major steps to accomplish this.  1: Wire controls to desired connector pane terminals. 2: automatically arrange front panel objects 3: Clean up. 

The primary assumption used by the FIXER is the front panel objects relative location is representative of how they are wired to the connector pane terminals.
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As shown above (error in) is located in the lower left corner and therefore wired to the lower left corner of the connector pane the other controls are also wired to their relative location and are arrange in the same orientation as the desired terminal pattern
The SubVI FIXER is designed to operate in the following manner. Blue text represents user operation. Green text represents SubVI FIXER operation
1: Set Up SubVI

A: Press Hot Keys Ctrl-Shift-SpaceBar to start fixing.

B: Open the SubVI to be fixed and go to the Front Panel.

C: Arrange SubVI Controls and Decorations so they are roughly in the same arrangement as desired terminal pattern.

D: Select All GObjects (Controls, Indicators, Decorations or Text)

2: Wire Controls


A: Chose desired wiring Pattern from the Select Pattern Picture Ring Control
B: Disconnects all controls and indicators and inserts the selected pattern.

C: Based on relative location Finds the Index of each terminal and inserts it in the Layout cluster.

D: Based on relative location finds the reference, name and other information of each selected object and inserts it in the Layout cluster.

E: For each Location in the Layout cluster Wires the Reference using the terminal index.

F: Press Go to Rearrange FP.


3: Rearrange FP


A: Conforms Text Labels to the Conform Cluster

B: Moves Labels to predefined location based on control or indicator status

C: Moves objects as close together as allowed by min size and min gap settings

D: Creates even spaces between objects.

E: If objects overlap it moves them left or right allowing for min gap

F: If objects overlapped it realigns so all edges are straight.

G: Press Go to Cleanup


4: Cleanup

A: Removes selected text and decorations if requested.

B: Closes all selected GObjects References.

C: Relink the SubVi if requested.

D: Clears Selection of SubVi's Objects.

E: Puts Icon back to Icon View.

F: Saves SubVi if requested.

G: Returns to Select GObject tab.

H: Stops Program if requested.

Procedure:

1: Set Up SubVI

1A: Press Hot Keys Ctrl-Shift-SpaceBar to start fixing.


Normally the SubVI FIXER will be minimized on the task bar and out of sight when the hot keys are pressed the FIXER vi will come to the front.
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1B: Open the SubVI to be fixed and go to the Front Panel.


When a SubVI is created using Edit>>Create Subvi method the front panel usually doesn’t come out the way that is desired.
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1C: Arrange SubVI Controls and Decorations so they are roughly in the same arrangement as the desired terminal pattern.

The controls should be arranged in the same relative location as they will be wired in the terminal pattern.

In this example we will use the 12 pane terminal [image: image4.png]


 this will be selected later in section 2A

The Refnums are to be wired to the top corners and the error cluster to the lower corners ect…. 

If there are less controls and indicators to wire than terminals, floating text or decoration can be used as place holders. This help clarify to the FIXER were exactly the control or indicator is to be wired

[image: image5.png]TEXTPlaceHolder

Numeric

g B

errorin (no error) 2 errorin (o error)





When arranging front panel objects care must be taken that control and indicators that are to be on the same edge do not overlap in any way. In the picture (VI Refnum 2) and (Slide) are intended to be on the left edge. They are considered overlapping because they share the same horizontal space. (Path) and (VI Refnum) also overlap in vertical space for the top edge. (Array) and (Slide) are not considered overlapping because they are each intended for different edges.
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The overlapping Items need to be separated or one or both of them will be ignored when the wiring program tries to connect the controls to the icon terminals.
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For more details on how GObjects are determined inline on edge see Inline on edge Details:

D: Select All GObjects (Controls, Indicators, Decorations or Text)


When selecting the GObjects make sure that clusters and arrays are selected and not the items inside them. If this happens the FIXER will create a warning by highlighting the item in the selection cluster on the Select GObjects Tab.
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In the picture status, code and source of the error in cluster are selected and are highlighted in the FIXER as invalid selections. Because these controls have a cluster as a parent it is not possible to wire them to the connector pane thus they are invalid selections.

When all of the GObjects that are selected and are valid then the FIXER will go the Wire Controls Tab automatically
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2: Wire Controls


A: Chose desired wiring Pattern from the Select Pattern Picture Ring Control

The Pattern to use for the SubVI can now be selected using the Ring control.

Currently rotating or flipping of the pattern is not supported but may be in future versions.
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Now, to start fixing the SubVI press each of the red buttons in order or press the A-D button to have them done automatically.

B: Disconnects all controls and indicators and inserts the selected pattern.


All the terminals are disconnected and the new pattern is inserted.
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C: Based on relative location Finds the Index of each terminal and inserts it in the Layout cluster.
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Normally the Layout cluster is not shown but I expanded the front panel of the FIXER to show how the terminal indexes get stored. 

D: Based on relative location finds the reference, name and other information of each selected object and inserts it in the Layout cluster.
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Now Layout cluster is complete. We now have a control or indicator associated with a connector pane terminal.

E: For each Location in the Layout cluster Wire the Reference using the terminal index.
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Now Controls and indicators are wired to the connector pain. Also the text was used as a mock position so Boolean would be wired to the lower terminal.

If terminal is not wired as expected you may rearrange items reselect and repeat steps B-E

F: Press Go to Rearrange FP.


Press go to Rearrange FP to clean up the front panel.


3: Rearrange FP


A: Conforms Text Labels to the Conform Cluster
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 The Conform cluster is the information the FIXER uses to adapt the control and indicator labels. 
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B: Moves Labels to predefined location based on control or indicator status
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Controls are aligned to top the left edge and Indicators are aligned to the top right.

C: Moves objects as close together as allowed by min size and min gap settings
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D: Creates even spaces between objects.
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E: If objects overlap it moves them left or right allowing for min gap
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Slide In and Array Out Overlap so Slide In is moved in the direction of its edge until it is the min edge away from Array Out.

F: If objects overlapped it realigns so all edges are straight.
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G: Press Go to Cleanup

4: Cleanup
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A: Removes selected text and decorations if requested.
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The “Remove all selected decoration was checked so any GObjects that are not Controls or Indicators are deleted from the front panel. 

B: Closes all selected GObjects References.


Closes all references stored in the Layout cluster.
C: Relink the SubVi if requested.


Relinks the SubVI  (Thank to PJM for this vi)

D: Clears Selection of SubVi's Objects.


Deselects all the GObjects on the SubVIs front panel

E: Puts Icon back to Icon View.


Switches From terminal view back to icon view

F: Saves SubVi if requested.


Saves SubVI if box is checked

G: Returns to Select GObject tab and minimizes. 



The FIXER will minimize it’s self until the next Ctrl-Shift-SpaceBar is pressed.

H: Stops Program if requested.

Summary:

If we start with this
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And the user arranges the front panel to look like this. 

Adds text for place holders

Selects all controls and indicators.

Presses Ctrl-Shift-SpaceBar  and presses 5 buttons.
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The FIXER Generates this. Wired, Labels conformed, Front panel arranged, relinked and saved.
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What use to take me more than 3 minutes now takes me only 50 seconds.

Inline on edge Details:
How items are judged to be on the edge or inline is explained on the front panel of the 

Select_in Line Rectangles on Edge.vi
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In the example we are finding all items inline of the left edge. Items are evaluated in order of most left edge to least.

Rectangle 1 is the left most GObject it is selected. Rectangle 1’s width is greater than 60 and less than 150 so  it’s right edge is set to the end range. 

Rectangle 2’s Left most edge falls in the range of Rectangle 1 and it does not over lap with in the top bottom plane so it is selected. The new end range is set at 150 from Rectangle 2 left most edge. This is The max that the end range is allowed to change. 

Rectangle 3’s Left most edge falls in the range of Rectangle 1,2 and it does not over lap with either in the top bottom plane so it is selected. It is wider than 60 and slimmer than 150 however is does not change the end range because the end range is already beyond Rectangle 3’s right most edge.

Rectangle 4’s Left most edge falls in the range of Rectangle 1,2,3 and it does not over lap with either in the top bottom plane so it is selected. It is slimmer than 60 which is the minimum required width. The end range is changed based on the minimum width of 60.

Rectangle 5’s Left most edge falls in the range of Rectangle 1,2,3,4 but it does over lap with the top bottom plane of Rectangle 3 so it is removed from the Left inline edge list.

Rectangle 6’s Left most edge Does not fall in the range of Rectangle 1,2,3,4  so it is removed from the Left inline edge list..

The final result is Rectangles 1,2,3,4 are considered on the left edge.

