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A. CURRENT SITUATION:


A total of seven pages have been created using the Synoptic Builder.  Six of these projects are for the Meson Cryogenic Test Facility and they include: Brown Heat Exchanger page, Red Heat Exchanger page, Compressor Room page, Helium and Nitrogen Dewars page, Vacuum Pump page, and Adsorber page.  The seventh is a test page created early on for the North Cave at A0.  With the exception of the Vacuum Pump and North Cave pages, all projects have gone through several iterations with the help of Alex Martinez and are currently reading for operational use.  The layout for the Vacuum Pump page has been created and the page will be completed when the necessary devices are ready.  There is no plan at present to finish the North Cave page.

The Synoptic Builder files are located both on a Controls Department’s server and on bdcryo14’s hard drive.  The application used to view the served builder files can be reached two ways:

1. Through the Synoptic Builder web page located at:

http://www-bd.fnal.gov/synoptic/index.html  

Projects can then be reach by clicking on “Projects” in the left hand tool bar and proceeding down the tree from root to Cryo to Meson and then to the individual project names.

2. The alternative and preferable way from people to view the builder projects are through our custom website located at:

http://www-bd.fnal.gov/synoptic/custom/index.html
B. GENERAL DESCRIPTION:


The Synoptic Builder is a JAVA based application that can be used to generate graphics emulating the capabilities of our current ACNET graphics.  These graphics can be displayed in a number of ways including through an SVG viewer.  Andrey Petrov wrote a users guide describing the various aspects to the Synoptic Builder.  This guide is available for viewing at:

http://www-bd.fnal.gov/synoptic/custom/index.html

This memo is written as a supplement to Andrey’s guide and will include a detailed description of the “Cryo” components that did not exist at the time the original users guide was written.

C. OVERALL ARCHITECTURE:


When a user starts the builder through a JAVA webstart application, they will get a screen similar to the one shown below.  The tabs in the middle of the top row comprise the “tools” of the builder.  These tools represent various devices and components that will be arranged to provide both a functional and aesthetic display for viewing Tevatron, CTF, A0 and other control schema.

The Synoptic Builder has two major components described in the online users guide as active and passive components.  For the majority of cryogenic projects, passive components will come almost exclusively from the Cryo tab while active components will be located in all tabs, including the Cryo tab. New projects start with a large grid in the center of the window as shown:
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The grid in the center is where all active and passive components will be placed.  The size of this grid determines the display size of the projects.  Within the border of the grid, the spacing of the grid points is user determined.  It is recommended that a uniform grid spacing between points of 5 always be used.  

What is generated inside the builder is not exactly what will be seen when the project is displayed through a SVG viewer.  Most static components will display as seen, while most dynamic components will not.  Dynamic components will display in the builder as rectangular objects indicating the space that the component will encompass.

There are two alternatives for selecting items inside the builder.  The first is simply left clicking on an object.  This will make four little gray boxes to appear at the corners of the object to indicate successful selection.  Selecting a second item while holding down the “CTRL” key will add that item to your selection without releasing your first selection.  The other alternative is to left click is an area of the grid where no items appear.  Moving the mouse while continuing to hold down the left button will generate a selection box.  Any item entirely inside this box will be selected and behave exactly as if the item where specifically selected.  This method of using a selection box can also be used to select multiple items.

Multiple item selection is advantageous for moving and copying, but does have some limitations.  The biggest limitation is that multiple items’ properties cannot be changed simultaneously.  For example, if a project has 20 individual lines that all need to have their color changed, then each line needs to be changed separately.  This restriction applies also to the changing of properties inside active components as well.  Another limitation is that identical items cannot be resized together.

One of the more tricky aspects to the builder is the layering of both active and passive components.  This layer feature has different implication for the viewer and the builder.  Layering, as defined inside the program, is simply what the builder “thinks” is on top.  The purpose of this specification is to allow several items, all of which occupy the same area, to appear differently depending on which one is on top.  There are two commands to define this layering: “Bring to Front” and “Send to Back”.  The implication for the SVG viewer is obvious, only the item located on top will be seen.  For example, a line representing a liquid level probe would need to be “Bring to Front” over a dewar in order for it to be seen during viewing.  The opposite could also be used, the barrel representing the dewar could be “Send to Back”, and the same effect would be achieved.


The problem with layering for the builder is more complicated.  For lack of a better way to describe the programming of the builder, it almost appears that for the purposes of item selection, the builder treats those items “on top” as more important.  Problems can occur when trying to select an item located behind another item.  If this problem is encountered, one solution is to select object or objects near the desired item and employ the “Send to Back” command.  This will allow the user to pick and modify the item that was formerly underneath.  NOTE: this procedure will most likely change how the components are displayed and the procedure should be done in reverse to reset the desired layering of components for viewing.


All components, active and passive, have color options.  There is one color pallet that applies to every color selection throughout the builder.  The color choices range from the standard red, blue, green and black to exotic colors like salmon and cornflower blue.  Below is a typical color selection matrix with colors sorted by the sum of their RGB numbers:
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D. CONTROLS:


The majority of the controls for the Synoptic Builder are very similar to those for any Microsoft application.  The pull-down menus, located in the upper left hand corner of the builder window, contain such familiar commands as: new, open, save, save as, print, exit, undo, redo, cut, copy, paste, delete, select all, repaint and help.  The shortcuts for these commands (if available) appear in the second column next to the command name.  For example, the save command can be executed by pressing “Ctrl-S”.


There are a couple of commands that are unique to the builder and essential for efficient production of projects.  The first of these commands is “Logical Link”.  This command connects all active components and is thoroughly discussed in the online users guide.  There are three ways to activate this command: first is to select from the “Tools” pull-down menu the command “Place Logical Link”, second is to hit the “F2” key, or third is to click on the button from the menu bar shown below:
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The second necessary command is “Rotate”.  The limitation of this command is that it will only rotate a component 90 degrees clockwise.  Therefore, in order to rotate a component 90 degrees counter-clockwise, three rotate commands will have to be executed on the device.  There are four means of accessing the command, three of which have already been addressed: through pull-down menu, keypad, button shown below, or through right mouse button menu (which will be address shortly):
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When saving a project, the user will be prompted with two choices, either to save on a file system (local drive) or on a server repository.  There is currently no means to save a project directly to our custom Cryo webpage.  In order to get a project to the custom webpage, the user should save their project in the server repository and then contact Andrey Petrov with the name and location of the project to be linked to the webpage.

E. RIGHT MOUSE BUTTON MENU:


As with many modern drafting and artistic programs, many useful commands are located in the right mouse button menu.  To access this menu, simply select an item (by one of the means discussed above) and then right click on the item.  This menu will not work if the component is not already selected.  This selection also applies to the work grid.  By left clicking in a empty area of the gird and then right clicking on the upper left hand corner of the grid, the user will bring up the same command window with some function inactive.  For all selections, the following menu will be displayed:
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By far the most useful command located in this menu is the “Properties” command.  This is where all the feature of both active and passive components are changed including: name, color, size, font, and many more function unique to each component.  These unique features will be addressed for each individual component further in this document.


Concerning the issue of which font should be used for the builder, it was decided that the “Dialog” font has the best compatibility across software platforms.  The user does have the option to use more common Microsoft fonts such as Arial or Times New Roman, but these fonts may not appear correctly when the project is displayed on UNIX of Macintosh computers. 


The “I/O config” command is also useful for varying both the number of input signals and output signals that an active device can receive and send.  Most of these devices will have some limit to both the minimum and maximum number of inputs and outputs.  For example, there is an active device that takes a signal and creates multiple outputs of that signal.  For this device, the number of inputs is fixed at one while the number of outputs is free to be user defined.


The last unique command to this right mouse button menu is the “Information” command.  This will provide the user with interesting historical data on the components, but more importantly, it will provide the user with the name of the device creator.  In the event that the user is having a problem with the function of a certain device, this will direct them to the appropriate controls contact.

F. ACCNET TAB:


There was only device from this tab that was used in the construction of the Meson project pages.  The general function of all the devices located on this tab is to take various aspects of ACCNET data and import them into a format that can be displayed through the viewer.  The component that was used extensively throughout the Meson projects is called simply “Device” and is located as shown:
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The properties menu for Device (accessible from right mouse button – properties) displays as shown:



The two properties that are changed frequently are the Name and Device Name.  The Name of the device is simply what will be displayed inside the builder and not the viewer.  It is recommended that something descriptive be put in this field since a complex project could have 50 or more of these devices.  The Device Name field is where the full ACCNET tag is placed.  Examples of these tags would be Z:CTVBX1 for a meson valve, T:D1SPCC for TEV Cold Compressor speed or T:A0LLH5 for an A0 liquid level. 

G. MISC TAB:


There is only one button located under this tab and it should not be used.  This is a leftover button from previous revisions of the builder and has since been replaced by more capable devices.  This device was used to display ACCNET data and is shown below:
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H. PIPES TAB:


There are two components under this tab that were used frequently in the creation of the Meson projects.    All of these components under this tab are designed to modify and direct ACCNET signals.  The primary application of these devices in the Meson projects were to split signals and create a Boolean condition for the color change of active position control valve components.


For signal splitting, a “Demultiplexor” component located as shown below was used:
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This is a device where the default signal output number is one.  The user will need to define the number of component output signal.  The software is limited to only 99 output signals, which should be more than enough for all applications.  The user might also find it useful to change the size of the component for ease of distinguishing between output signals.  For the Meson projects, a size of width = 30 and height = 30 was useful in displaying two output signals.


For converting an ACCNET analog signal in double format to a digital “true/false” signal, a “BooleanDiscriminator” as shown below was used:
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This device should be used for both ACCNET analog and digital signals.  Embedded in the device is a user defined threshold that will determine whether a “true” or a “false” is sent as the output.  The reason that this device needs to be used to convert ACCNET digital signals is because ACCNET digital signal are read in as 01 or 00.  Active components need a pure 1 or 0 in order to convert to a “true” or “false” condition.  For reading in digital devices, the threshold in the “BooleanDiscriminator” should be set for 0.5 or some other value between one and zero.  For analog ACCNET signals, the threshold can be set to whatever the user deems appropriate.  For example, several valves in the Meson project were configured to show the valve as being closed if the valve reached less than two percent open.  This is a valuable tool since not every device in ACCNET is properly zeroed.  The configuration for a Meson valve is shown below:

[image: image11.png]VX1

ot





In this setup, the Device (taking the signal from ACCNET) named VBX1 has its signal output connected to the signal input of a Demultiplexor (to create multiple copies of the signal) named SPLIT.  One output of SPLIT is send to a display box (which will be discussed later) while the other output is sent to a BooleanDiscriminator (discussed above) named STEP.  The output of STEP is then connected to the active valve component (to be covered later).  This valve will either display green when the valve is above the threshold or red when the valve is below the threshold.  All the gray lines connecting active components in the above diagram are considered Logical Links and were added using techniques described earlier.

I. SHAPES TAB:


With the exception of the “T” or text command, theses shapes should be used only when an appropriate shape under the cryo tab are not available.  Here is a view of the shapes available under this tab:
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The defaults for all of these components are stroke color = black and stroke width = 1.  For the Meson projects, all of the components used a stroke width = 2 for enhanced image quality with used in SVG viewer.  All of theses shapes can be changed in size as shown below:
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To change an objects size, left click on one of the gray boxes located at the corners of the component.  While in the process of resizing, a blue preview will follow the user’s mouse movement, which is very helpful for properly placing components.  The same type of preview is also created when moving an object.  To move any component, left click and hold on the object.


The little diamond seen in the above picture on the upper left corner of the trapezoid is the origin of rotation.  This diamond represents the pivot point for a rotation command.  All passive components have this diamond pivot point. 


The only item in this tab that was used extensively throughout the Meson projects is the large “T” button.  This creates a text box that will display in the viewer exactly the same as what is displayed in the builder.  

J. VISUALIZATION TAB:


The three components used throughout the Meson projects from this tab are indicated below:

[image: image14.png](‘ACNET | Misc | Pipes | Shapes | Visua oo |

w8 [-]5]a]a] e [o]e|a]a]«|-| /a]als]






The button showing “11:00” is used for displaying a date and time inside the viewer.  This is extremely useful for monitoring the refresh rate of the page.  Typically the viewer page will refresh every three to five seconds.  Having a time display will also allow the user to determine if the page has stopped refreshing.  While improvements have been made since the first release of the builder, there still is a possibility that the controls server where the projects are stored could go down.  In the event that this happens, contact Timofei Bolshakov to restart his server.


The button showing “1234” is used for displaying ACCNET data.  This device will refresh at the refresh rate of the page.  The properties for this device are shown below:
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For all the Meson projects, the border color was selected to be white.  This gains slightly more space around the devices and allows them to be pack a little tighter together.

The Decimal Format property is where both text and data will be displayed.  The user needs to take enter both data and text in decimal format.  An example of decimal format is below:

'VBX1:\n'###.#' %'

Any piece of text not representing the data that is to be displayed must be surrounded by apostrophes.  Any commands must also be inside the apostrophes.  In the above example, “\n” is used to create a line break.  The above code would display in the viewer as:

VBX1:

13.4 %

The “###.#” in the code will be used to display the readout coming from the Device that is Logically Linked to this display.


The last button highlighted above is a “Barrel”.  This device was very useful in the Meson projects for creating dewars whose liquid level changed according to the input from an ACCNET device.  The properties for a Barrel are shown below:
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The same decimal format as discussed above needs to be used when data for the Barrel.  The size that the Barrel displays at in the viewer will be determined by the size of the Barrel rectangle in the builder.  This gives the user the ability to generate long skinny dewars or tall fat dewars.  A Barrel needs to have a Device linked to it in order to properly display the liquid level. 

K. CRYO TAB:


This tab contains the majority of both the active and passive components that the user will be employing to create cryogenic projects.  All the cryo components are shown below:
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All of the components located to the left of the blue line are passive components while those components located to the right are active.  

The passive components all have a stroke width = 2.  Certain components like the pressure and temperature tap symbols allow the color control of the main line, but will always display the circle and the line running to the device as black.  All of these passive components can be created under the shapes tab, but having them already pre-defined greatly enhances productivity.


All of the active components are unique to the Cryo tab and cannot be created by using other devices.  All these devices need to have both a Device and a BooleanDiscriminator feeding them a signal.  The orientation for these devices is tricky.  For asymmetric devices like the trapezoid and valve with handle, an orientation number defines their rotation angle as shown in the table below:

[image: image18.png]Kolobok
Kolobok wio border

Valve, vertical

=true

(S R

Valve, vertical=false
Valve with handle, vertical=true, fippec=false

Valve with handle, vertical=true, fippec=true

Valve with handle, vertcal=false, fiippe

Ise
Valve with handle, vertcal=false, flipped=true

Triangle, orientation:
Triangle. orientation=1
Triangle, orientatior
Triangle, orientation=3

AP & T L)

Trapszium, orientation=0

Trapszium, orientation=1

Trapezium, orientation=2

Trapezium, orientation=3




Another tricky aspect to these cryo active components is that the user also needs to adjust the device size parameter inside the builder when adjusting a device 90 degrees.  For example, the default orientation for a trapezoid is 0, or horizontal.  This trapezoid has a width = 90 and height = 60.  In order to successfully rotate this trapezoid 90 degrees, the user will have to adjust both the orientation to 2 (or 4 depending on desire) and flip the width = 60 and height = 90.  The same change is necessary for valve and valve with handle.


The default colors for these active devices are the same as the colors used in all Meson Projects.  Crimson is defined as the false color while MediumSpringGreen is the true color.  These colors were chosen for their aesthetic appeal when seen in the viewer.


Please refer to the design on all Meson Projects for additional help on how to implement these Cryo components.
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