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This is a prescription for creating a working dynamic display instance.  
At this time, any interaction with the dynamic displays database requires access to that database.  The information on accessing the DB is intentionally omitted from this document.  Check with the author of this memo for the required credentials.  To that end, this document highlights privileged DB access in this manner:
Paragraphs marked like this (green line) can only be done by the database administrator.
The Display
If you are simply adding a new display to an existing location, only this section is needed.
Equipment 
1. Buy the equipment
a. Intel Core i(X) (X=3, 5 or 7) PC.  
i. We have used Intel NUC PC’s up to now.
ii. It seems that Mac Minis will work, too.
b. HDTV
i. 4K TVs are coming down in price.  These seems to work well, too.
c. Wall mount for HDTV
d. Wireless keyboard and trackpad
e. Cable to connect NUC to TV;  carefully examine your sockets on the NUC and on the TV
i. Some NUCs have a mini HDMI cable
ii. Other NUCs only have Mini Display Port sockets
iii. Most TVs use HDMI; some use Display Port.
2. When the NUC(s) arrive, create a Service Desk Ticket to install a Dynamic Display version of Scientific Linux Fermilab (SLF) onto this NUC.
a. The nature of this Service Desk ticket is in flux (10/15/2015)
3. Create a Service Desk Ticket for an IP address for this NUC.  (In my experience, step 2 includes this step).  You’ll need the MAC address to complete this step.
4. Plug in the NUC to power, Ethernet and the HDTV (or a regular monitor—for this step you can use a regular monitor if you like) and turn it on.  It should boot to the Gnome desktop under user ddisplay.
Configuring the NUC
5. When the login completes, launch a terminal window and issue these commands:
a. mkdir src src/log
b. cd src
c. git clone http://cdcvs.fnal.gov/projects/roc-dynamicdisplays
d. firefox –ProfileManager
i. Create one profile for each Display that will be driven from this PC:
1. DynamicDisplay 
2. DynamicDisplay2 for the second display (etc.)
6. firefox –P DynamicDisplay –new-instance
a. Load the two plugins that are located at
i. ~/src/roc-dynamicdisplays/FireFoxPlugins/FF-Remote-Control-v1.1
ii. ~/src/roc-dynamicdisplays/FireFoxPlugins/R-Kiosk[footnoteRef:1] [1:  The current version of Firefox (38.x.x) remembers several aspects of how it was last run.  In particular, if you put the instance of FF to full screen (generally, this is done with the F11 key), it will come up as full screen the next time.  The author is experimenting with not using the “kiosk” plugin; this works most of the time, but not always.] 

7. If there is a second display, run: firefox –P DynamicDisplay2 –new-instance
a. Same as above
8. Repeat as necessary.  Exit all FireFox instances when done.
9. From the Gnome menu, select System  Preferences  Startup Applications.  In this app, click “Add”.  You’ll get a new window:
a. Name: Display Startup
b. Command: /home/ddisplay/src/roc-dynamicdisplays/DynamicDisplays/runDisplay.sh
c. Comment: Dynamic Displays startup
d. Click “Add,” and then dismiss all the menu windows that remain.
A word on multiple displays
One NUC running SLF can drive two monitors.  There has been an issue with starting up a display instance with two physical monitors.  When the PC can actually communicate with the TV via HDMI or Display Port, the multiple monitor setup will work by following this extra procedure:
1. Firefox –P DynamicDisplay –new-instance
a. Put the Firefox window onto the monitor you want (presumably, the first monitor)
b. Make it full screen (F11)
c. Exit this instance
2. Firefox –P DynamicDisplay2 –new-instance
a. Put the Firefox window onto the monitor you want (presumably the second monitor)
b. Make it full screen (F11)
c. Exit this instance
A situation in which this does not work has been revealed by one of our installation.  Their topology is this:
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The switch box being utilized, in this installation, does not convey the resolution information properly back to the NUC.  The operating system assumes that there are two 720p displays (1280x720 pixels).  The work-around is to configure the displays in the operating system by hand.
Database Credentials
A file needs to be created that will hold the secret database credentials that allow the display to access the database.  The file is in the keystore folder off of either the “home” folder or the “root” folder.  In Linux (and Mac), this file is called $HOME/keystore/credentials.txt.  In Windows, this file is called C:\keystore\credentials.txt
The contents of this file is interpreted per line:
Line 1: fnalmysqldev.fnal.gov
The database server node name
Line 2: 3311 
The port number for connecting to the DB server
Line 3: xoc_dev 
The name of the database
Line 4: username 
The username for accessing the database – ask the author
Line 4: password 
The password for accessing the database – ask the author
Verify that you did it right:
linux $ cat credentials.txt
fnalmysqldev.fnal.gov
3311
xoc_dev
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
linux $ 
(The username and password are redacted here – ask the author.)
Database commands to add the Display to the system
10. Add a new entry in the Dynamic Displays database for this new display
a. Choose a color
b. Choose a default channel to show, e.g., when it boots.
c. Run this SQL (appropriately modified)
INSERT INTO Display VALUES (“The Location of This Display”, 
<Default Channel Number>, 
“Public”,	
NULL,
	“ipname.fnal.gov”, 
	<Screen number on this display, 0 for first, 1 for second, etc.>,
 	“<The color code you have chosen, like FFCBCB (which is pink)>”,
	<0 or 1 for hiding the display number on the screen: 0=show, 1=hide>,
<The locally-relevant sequence number of the display>,
	<A number for the ‘ticker code’ to show on this display, 0=no ticker>);
INSERT INTO DisplaySort VALUES (
<The unique display number generated by previous insert>, 
<The location code>, 
NULL);
The ticker codes (the tenth (final) of the Display insert SQL) are under development at this time.  The ones that mean something are:
0. No ticker on this display 
5. Show the Fermilab news crawl

All other options show a ticker from Symmertry.org.
It is generally a little simpler to add the Display from the web interface, which can be found at http://dynamicdisplays.fnal.gov/displayEdit.php. 
A dummy entry into the status table needs to be made for each new Display:
INSERT INTO DisplayStatus VALUES (“Off line”, <the unique display number>, NULL, 
	now(), NULL);
If your PC is going to drive two monitors, repeat these three SQL statements, but substitute a ‘1’ for the ‘0’ after the IPName in the first SQL statement, and then do the insert into DisplayStatus for the new DisplayID.
To verify that this all works, reboot the system.  The display(s) should become active, showing the default channel, when the boot is finished.
If all you need to do is add a new display to the system, you are done.
Entirely New Locations
If the display is in a new location, there is more work to do.  There are a couple of other decisions that need to be made and then inserted into the database
· New content should probably be created for the new location.
· What content do you want to be able to be shown on this display?
· Figure out which channels of the existing ones you want to use
Then it is necessary to decide which tabs to include on the ChannelSelector in this new location.
Then, the following SQL statement needs to be issued:
INSERT INTO LocationInformation VALUES (<the location code number>,
	<The messaging server name, like roc-w-11.fnal.gov>,
	<The name for your new location, like “WH5E” or “The Cafeteria”>,
	<A long description for this location>);
This insertion can, and should, be done from the web page, http://dynamicdisplays.fnal.gov/locationInformation.php 
Database Set Ups for the Channels at this location
When you establish a new location, it is necessary to configure the channels that will be shown at this location.  This is used by the ChannelSelector (below).
Here are some example SQL statement that will set up a ChannelSelector at locationCode=4 to have the tabs, “Videos”, “Beam”, “Public” and “Misc”:
INSERT INTO LocationTab VALUES (“VIDEOS”,        4, NULL, “XOC”,    “Videos”);
INSERT INTO LocationTab VALUES (“VIDEOS”,        4, NULL, “Public”, “Videos”);
INSERT INTO LocationTab VALUES (“ACCELERATOR”,   4, NULL, “XOC”,    “Beam”);
INSERT INTO LocationTab VALUES (“ACCELERATOR”,   4, NULL, “Public”, “Beam”);
INSERT INTO LocationTab VALUES (“PUBLIC”,        4, NULL, “XOC”,    “Public”);
INSERT INTO LocationTab VALUES (“PUBLIC”,        4, NULL, “Public”, “Public”);
INSERT INTO LocationTab VALUES (“MISCELLANEOUS”, 4, NULL, “XOC”,    “Misc”);
INSERT INTO LocationTab VALUES (“MISCELLANEOUS”, 4, NULL, “Public”, “Misc”);

These inserts can be done from the web page, http://dynamicdisplays.fnal.gov/locationTab.php.   However, it is probably easier to cut and paste the inserts (above) into an editor and change the second field from 4 to your new location, and then to add other tabs you want (or removed the unwanted tabs).  The tabs that are currently defined are:
	Tab Name
	Description

	PUBLIC       
	Public faces of the experiments at Fermilab

	PUBLIC_DETAILS
	Some details on the experiments at Fermilab

	MISCELLANEOUS
	Catch-all category

	VIDEOS       
	YouTube, VMS and CERN videos

	ACCELERATOR  
	Information from the Accelerator Division

	NOVA_DETAILS 
	Details on the NOvA Experiment

	NUMI_DETAILS 
	Details from the NuMI beam line

	EXPERIMENT_DETAILS
	Other experiments' details

	MINERVA_DETAILS
	Details from the MINERvA experiment

	FERMILAB     
	Channels concerning Fermilab as a whole

	CMS and the LHC
	Information from the LHC and from CMS

	FESS         
	FESS specific information

	WEATHER      
	Weather information



ChannelSelector 
Running an instance of ChannelSelector is easy.  But getting the signature (and the public/private keyset that the signature requires) has been intentionally obfuscated.
There are two pieces to running ChannelSelector:
1. The public/private key generating software.  This software will be run once and only once.
2. The ChannelSelector software itself.  This is the software that you will run every time.
In order to run ChannelSelector, the Java 1.7 or Java 1.8 Runtime Environment (RTE) must be installed on your PC.  Java 1.6 and earlier are not compatible with this software.
To see if you need to have Java installed, open a command window and type in this command:
· java  –version
If it comes back with “’java’ is not a recognized command […]”, you need to have a Java RTE installed.  If it comes back with “java version ‘1.6.xx […]”, you need to have the newest Java RTE installed.  If it comes back with “java version 1.7.xx […]” or “java version 1.8.xx […]”, everything is OK.
Most Windows PCs at Fermilab do NOT have a Java RTE installed.  A Service Desk ticket is required: “Please install the most recent Java Runtime Environment onto my PC.”
Local software setup
This is how you set up the control software on your local PC.  Once again, this is left intentionally obscure in order to reduce the likelihood that this software is abused.
Getting the software
From a browser on the PC that will run ChannelSelector, go to this URL to get the key-generating software
http://dynamicdisplays.fnal.gov/makekeys.zip 
And then to this URL to get the ChannelSelector software:
http://dynamicdisplays.fnal.gov/dynamicdisplays.zip 
Unpack these zip files to Documents/dd-keys and to Documents/ddisplay (respectively).  (These can be unpacked anywhere, but these locations are convenient for most users.)
Creating your cryptographic keys
In a command window, navigate to Documents/dd-keys (the root directory of the files created by makekeys.zip) and issue these commands:
On Linux or Mac: 
. setupJars.sh (That’s “dot space setupJars.sh”)
java –Dddisplay.dbserver=fnalmysqldev.fnal.gov:3311 –Dddisplay.dbname=xoc_dev
gov.fnal.ppd.security.GenerateNewKeyPair 
Public.key Private.key “<clientname>” <username>
· “<clientname>” is the client name that this PC will use when it joins the system, of the form 
“XXX selector 00”
· Where XXX is the node name.  (The quotations marks are required.)  For example, 
“ppd-123456 selector 00”
· <username> is the user name for accessing the DD database.  Ask the author for this.  
· You’ll also need the password for this user.
On Windows: makeKeys.bat
This script will prompt you for <username>, <clientname>, and the password, above.
When this java program exits normally, it will have created two files in the current working directory: Public.key and Private.key.  Move these files to
	On Linux and Mac: $HOME/keystore
	On Windows: C:\keystore
The file Private.key must be renamed to:
private<clientname>.key
For example:
privateppd123456 selector 00.key
Note that this file name contains two spaces, one each before and after the word, “selector”.
One last piece, you need to create a folder called “log” in the place where the runSelector.sh (or .bat) exists. (Fill this in properly!)
Establishing the location of this ChannelSelector instance
Run the following SQL command to establish what location a ChannelSelector may control:
INSERT INTO SelectorLocation VALUES (
“<The numeric IP address of your PC, like 131.225.132.231>”,
<The location code>, NULL, “XOC”,
“<The IP Name of your PC, like ppd-12345.fnal.gov>”);
This insertion can (and should) be done from the web page, http://dynamicdisplays.fnal.gov/SelectorLocation.php (requires “admin” rights; see author.)
Running ChannelSelector
Using your “finder” application, navigate to Documents/ddisplay (or wherever you have unpacked this software).  Double-click on the “runSelector” program:
	On Linux and Mac: ./runSelector.sh <FULL  for full screen>
On Windows: runSelector.bat (for full screen)
On Windows: runSelectorWindow.bat (for a window-resident version)
Appendix 1: Location Codes
At this time, the location codes that have been created are:
	Code
	Location

	0
	ROC-West

	1
	ROC-East

	2
	Elliott’s office (testing)

	3
	WH2E

	4
	AD Cross Gallery

	5
	FESS Ops at Site 38

	6
	ESH&Q on WH7 (defunct)

	7
	WH12 – Neutrino Division HQ

	8
	WH8E – PPD HQ

	9
	MINOS Assembly Building



Appendix 2: Changes coming soon
The following changes cannot happen without careful planning and timing—making either of these changes will break the existing installation without a coordinated change in the Java software.
The concept of different sorts of displays, “XOC”, “Experiment” and “Public”, will be retired.  In essence, the concept of “Location” has supplanted this concept.  There is a column in the following tables that will be removed:
· Display
· SelectorLocation
· LocationTab
To be consistent with the naming of the other database tables, the table called DisplaySort will be renamed to DisplayLocation.
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