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The Experiments Operation Center (the “XOC”) will have at least twelve (12) television monitors mounted high on the North and the South walls which will display content as defined through the “Dynamic Displays” system.  This document outlines the requirements for the computer systems, as it relates to the commissioning and the maintenance of these systems, in the XOC.  
This document is likely to change a great deal over its lifetime, so (as is usually the case) a printed version of this document is almost certainly out of date.
When “DD” is used, below, it is shorthand for “Dynamic Displays”.  Similarly, “DDS” means “Dynamic Displays System”.
Update, 7/23/2015.  The room’s official name is “Remote Operations Center, West Side” or “ROC-West”.  There are eleven (11) HDTV’s in the ROC-W.
Architecture
An overview of the architecture of the DDS is presented here.
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The “Channel Selectors” are either stand-alone touch-screen PC’s or windows on a console in the XOC.  The “Displays” are usually large-screen HDTV sets with a small PC as the driver—this is a DD.  The messaging server runs on one of the displays.  The database is provided by the Computing Sector.
The computer on a DD will query the database upon startup for instructions on how to configure itself.  These instructions are indexed in the database by the IP name of the DD computer and the screen number it is to drive (which, at this time, is always Screen 0).  It then launches an instance of the Opera Firefox web browser and waits for instructions from a Channel Selector.  To that end, each display acts as a server, receiving asynchronous directives from the Channel Selectors.  The DD will write its status to the Database at regular intervals; at this time the interval is once per minute.  Messages received by the DD instances are encoded as an XML document.  In the future, if the need arises, the XML documents can be encrypted. Messages that instruct a Display to change what it is showing must be cryptographically signed.
Hardware Specifications
The capabilities of the computer system that runs any of the bits of this system are modest.  It has been our experience that any modern computer system is fully capable of it.  The soft requirements are:
· Intel Core i3 or better CPU
· At least 2GB of memory
· At least 128 GB of permanent storage
· At least one video port capable of driving a 1080p HD display
· Wired Ethernet
· Small enough to fit, inconspicuously, behind a HDTV
The software has been tested on all these platforms: Windows (7 and 8.1), SLF 6.x and Mac OS X.
A display can run on an Intel Core i3, but we have seen some limitations to the complexity of the JavaScript programs that can run there.  Core i5 is recommended now.
The following hardware is the Dynamic Displays system in the ROC-West.
	Component
	Quantity
	Hardware

	Displays
	10
	Samsung 46” HDTV, model # UN46F5000

	Main Display
	1
	Samsung 75” HDTV, model # UN75F6300

	Controller Screen
	1
	Dell Touch-screen HD Monitor

	Display PCs
	12
	Intel NUC model # D34010WYK (Intel Core i3 with 4GB RAM and 64 GB system disk; running SLF 6.5 operating system)

	Keyboards 
	12
	Logitech model K400R wireless keyboard and touch pad


Software Specifications
The following software components are needed in the Dynamic Displays computers.
	[bookmark: _GoBack]Component
	Item name
	Available from

	Operating System
	Scientific Linux/Fermi – Latest version
	https://fermilinux.fnal.gov/ 

	Web browser
	Firefox
	(installed with SLF)

	DD Application
	Custom Java software, written by E. McCrory
	http://cdcvs.fnal.gov/projects/roc-dynamicdisplays 


The process for converting a Linux PC into a DD is described in another document.
Requirements
The following requirements exist in addition to the specific tangible requirements stated above.
DDOC - 1. Each DD computer shall have a static IP address.
DDOC - 2. A software server for the DDS shall be created.
DDOC - 3. The Linux user under which the DD software is run shall be ddisplay.
DDOC - 4. The Linux group under which the DD software is run shall be ddisplay.
DDOC - 5. An initialization script, available from the software server, shall be run once at the beginning of the life cycle of the DD computer.
DDOC - 6. Updates for the DDS shall be available from the software server.
DDOC - 7. The DD software shall have access to the database.
· The database server is provided by the Core Computing Division.
DDOC - 8. The DD shall boot when power is applied to it
DDOC - 9. The DD shall boot directly to the user, ddisplay, without intervention
DDOC - 10. The DD software shall start automatically at the end of the system boot process
DDOC - 11. There shall be no screen saver or screen lock on the DD
DDOC - 12. Each DD computer shall be accessible via ssh
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