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1 [bookmark: _Toc428953820][bookmark: _Toc428953864][bookmark: _Toc428776216][bookmark: _Toc429666709]Introduction
[bookmark: _Toc428776217][bookmark: _Toc429666710]Purpose and Overview of the Document
[bookmark: _Ref402788305]The purpose of this document is to specify requirements for the Fermilab digital signage system. The system provides management, distribution and playback of digital content on distributed and remotely controlled display devices at the laboratory. Section 1 defines the scope of the system, lists stakeholders, identifies roles, and defines terminology used in the document. Section 2 provides a general description of the purpose and functions of the system and the relationship of this system to other systems. Section 3 stipulates requirements, and is organized into several subsections. The subsection titled “Functional Requirements” (Subsection 3.1) is organized according to roles (defined in Subsection 1.4), where each role corresponds to functions associated with the digital signage system.
[bookmark: _Toc428776218][bookmark: _Toc429666711]Scope
The scope of the digital signage system includes the management, distribution, and playback of digital content on distributed display devices. The implementation of a system that satisfies the requirements (specified in this document) will provide the following deliverables:
· A content management system that facilitates the collection, the management, and the availability of digital content;
· A playback system that controls and presents the digital content on monitors throughout the laboratory; and
· User documentation that includes a description of features of the system, user instructions, recommendations for display hardware, and recommendations for securing the hardware.
[bookmark: _Toc428776219][bookmark: _Toc429666712]Stakeholders
The following stakeholders have been identified for the digital signage system:
· Lab Management
· Fermilab Director and Chiefs (referred to as the “C-Suite”)
· Division and Section Heads
· Department Heads
· Office of Campus Strategy and Readiness
· Office of Communication
· Office of Integrated Planning and Performance Management (IPPM)
· Education Office
· Lab Employees
· Science Community
Stakeholders who plan an active role in the digital signage system are organized according to roles (see next section) that are used to categorize functional requirements in Subsection 3.1 of this document.
[bookmark: _Roles][bookmark: _Toc428776220][bookmark: _Toc429666713][bookmark: _Ref191110403][bookmark: _Ref191110406]Roles
We define these roles for stakeholders who are actively involved in the lab digital signage system.
Area manager – A person who is responsible for an area containing one or more displays.  For example, this could be someone in charge of the area occupied by a division, section, office, department or group.
Communications manager – A person or group that is responsible for responsible for internal and external communications at the laboratory.  The communications manager is most likely in the Fermilab Office of Communications.
Content administrator – A person who has responsibility for the appropriateness of the content that is shown in an area.   This person is most likely a department head, or equivalent.
Content approver – A person who approves digital content so that it becomes a channel in the digital signage system.  This person is likely to be an assistant to the department head, or equivalent.
Content creator – A person who creates and then proposes digital content for the digital signage system.  
Control room shifter – A person who can do a shift in a control room.
Service Provider – A person who provides support to the equipment and to the software used in the digital signage system. Service providers include employees in the Computing Sector who support the computing equipment, the network infrastructure, and the software tools in the system.
Tour guide – A person that leads a tour group through Fermilab.  This person is likely an Education Office docent.
[bookmark: _Toc428953787][bookmark: _Toc428953826][bookmark: _Toc428953870][bookmark: _Toc429666714]Hierarchy of roles
In this model of the roles, the hierarchy of some of these roles is implied to be something like this.

One person could perform more than one of these roles.
[bookmark: _Toc428953789][bookmark: _Toc428953828][bookmark: _Toc428953872][bookmark: _Toc428776221][bookmark: _Toc429666715]Terminology
The following terms are used in this document.
Monitor – A physical screen in the digital signage system, e.g., an HDTV, a computer screen, or a video wall component.
Display – A logical screen on one monitor, on a part of one monitor, or on several coupled monitors.  A display shows the digital content in the digital signage system.
Channel – Digital content that is approved to be shown on a display.
Channel change request – The action that cause different content to be shown on a display.  It is likely that this action is a network message from a source, for example the channel selector or the signage server task, to a display.  This action is also called, “Changing the channel.”
Channel selector – A tool that allows the user to choose from a number of different channels in order to issue a channel change request for a display.  The generation of this request is accomplished with a single mouse click, button push or screen touch.
Console screen – A monitor in a control room that shows the programs, images, charts, text, etc., that are necessary for a control room shifter to do her[footnoteRef:1] job. [1:  We use male and female pronouns alternately and equally, rather than saying “his or her” each time.] 

Content approval tool -- A software tool that lets a person promote specific, proposed digital content to a channel.  This tool, or a similar separate tool, can also remove approval from a channel.
Content design tool -- A software tool that assists a person in the creation of digital content.  A related tool has the mechanism for proposing digital content to the content approver for consideration to be a channel.  This term refers to both aspects of this process.
Control room – A local area that accommodates control room shifters.
Enhanced display – A display that has any of the following features:
· A display that is always decorated with Fermilab branding
· A display that allows for direct user interaction with the content.
· A display that spans several adjacent monitors, i.e., a “video wall”
Public display – A display in a local area that is intended to be seen by members of the public.
Independent displays – Displays that do not depend on each other.  That is, the channel showing on one display has no impact on the channel showing on another display.  
Local area – A location at Fermilab with one or more displays.
Limited channel selector – A channel selector for a display that has been limited so that only a few channels may be chosen.
Signage tour destination – A local area at Fermilab that is a destination for public tour groups.  
Simple display – A display that is not an enhanced display, e.g., a commodity TV or a computer screen.
Common files – Commonly used files that can be shown on a computer display.  This includes, but is not limited to:
· Images, e.g., .jpg, .bmp, .png, .gif, etc.
· Videos, e.g., .avi, .mpeg, .mpeg4, .mov, etc.
· Common document formats, e.g., ASCII text, Microsoft Word, PowerPoint, Adobe PDF, etc.
· A hosted web page
· Artistic combinations and presentation of these elements, e.g., a “news crawl”, a live analog clock face, or a Fermilab-branded screen border.
[bookmark: _Toc428776222][bookmark: _Toc429666716]General Discussion
[bookmark: _Toc428776223][bookmark: _Toc429666717]Purpose and Function
The purpose and function of the lab digital signage system are:
· To provide digital information displays
· To communicate information to employees
· To communicate information to the public
· To allow the public to interact with this information
· To communicate information about meetings, events, maps, menus, etc.
· To provide tactical/operational information to workers within certain environments
· To provide relevant content on displays in control rooms.
· To enhance the experience of people on tours of the lab.
[bookmark: _Toc428776224][bookmark: _Toc429666718]Relationship to other Projects, Processes, or Systems
Various rooms employ displays that look like digital signage.  For example, the Main Control Room in the Accelerator Division has what they call comfort displays.  That system is well established and will not be changed by these requirements.
The Abri Credit Union office on the ground floor of Wilson Hall has a commercial digital signage system that is controlled and maintained by them.
The lobby of the Feynman Computing Center has installed an instance of the Omnivex Moxie[footnoteRef:2] commercial digital signage system.  There is also a Moxie installation on a video wall next to the reception desk in the atrium of Wilson Hall. These are prototypes for a lab digital signage system. [2:  https://www.omnivex.com/] 

There are instances of the Dynamic Display system[footnoteRef:3] in the Remote Operations Centers adjacent to the atrium of Wilson Hall, and in other places around the lab.  These are also prototypes for a lab digital signage system. [3:  http://dynamicdisplays.fnal.gov] 

[bookmark: _Toc428776226][bookmark: _Toc429666719]Requirements
Stakeholder requirements for the digital signage system are presented in this section.  Each requirement is assigned an identifier that includes the string “Signage Req” and a number.  For example, the first requirement is assigned the identifier “Signage Req 1.”
Subsection 3.1 presents the functional requirements organized according to the roles defined in Subsection 1.4.  Subsections 3.2, 3.3, and 3.4 present operational requirements, performance requirements, and policy requirements, respectively. 
[bookmark: _Toc428776227][bookmark: _Toc429666720]Functional Requirements
[bookmark: _Toc429666721] Common requirements
These requirements are common to all roles within the digital signage system.
The digital signage system shall have independent displays.
Channels shall consist of common files or of combinations of common files.
The digital signage system shall have one or more content design tools.
The digital signage system shall have one or more content approval tools.
[bookmark: _Toc429666722]Area Manager Requirements
This is a key role in the digital signage system, as the area manager will decide on the fundamental aspects of an installation of a digital signage instance.  Furthermore, it is likely that the area manager will be the content administrator for that area.
An area manager shall appoint the content approvers for her local area.
An area manager shall choose the channels that may be displayed in his local area.
An area manager shall be able to choose to have a channel selector for each display in her local area.
An area manager shall be able to choose to have simple displays or to have enhanced displays in his local area.
[bookmark: _Communications_Manager_Requirements][bookmark: _Toc429666723]Communications Manager Requirements
The communications manager shall have the authority to change the channel on any and every display at the lab. 
The communications manager shall be the content administrator for public displays.
The communications manager shall have the authority to remove approval from any channel in a local area.
[bookmark: _Toc429666724]Content Administrator Requirements
Each local area shall have a content administrator.
The content administrator shall review all channels in his local area at least once per quarter.
[bookmark: _Toc429666725]Content Approver Requirements
Content approvers shall have access to the content approval tool(s).
[bookmark: _Toc428953803][bookmark: _Toc428953842][bookmark: _Toc428953886][bookmark: _Toc429666726]Content Creator Requirements
Content creators shall have access to the content design tool(s).
[bookmark: _Control_Room_Shifter][bookmark: _Toc429666727]Control Room Shifter Requirements
Control room shifters shall have access to a channel selector for each display in the control room.
A display shall have the capability to show content displayed on a console screen.
A control room shifter shall have access to the content design tool(s).
[bookmark: _Toc428953806][bookmark: _Toc428953845][bookmark: _Toc428953889][bookmark: _Toc428953807][bookmark: _Toc428953846][bookmark: _Toc428953890][bookmark: _Toc428953808][bookmark: _Toc428953847][bookmark: _Toc428953891][bookmark: _Toc428953809][bookmark: _Toc428953848][bookmark: _Toc428953892][bookmark: _Toc428953810][bookmark: _Toc428953849][bookmark: _Toc428953893][bookmark: _Toc429666728]Service Provider Requirements
The configurations of the digital signage system shall be available to an authenticated and authorized service provider anywhere at the lab.
[bookmark: _Toc429666729]Tour Guide Requirements
A signage tour destination shall have a limited channel selector.
[bookmark: _Toc428776228][bookmark: _Toc429666730]Operational Requirements
Learning how to use the channel selector shall require less than one hour of training time.
Learning how to use the limited channel selector shall require less than 10 minutes of training time.
Learning how to use the content approval tools shall require less than one hour of training time.
[bookmark: _Toc428776229][bookmark: _Toc429666731]Performance Requirements
A display shall continue to show a channel until it receives a channel change request.
The channel selector, and the limited channel selector, shall affect a channel change in less than 5 seconds.
[bookmark: _Toc428953815][bookmark: _Toc428953854][bookmark: _Toc428953898][bookmark: _Toc428776230][bookmark: _Toc429666732]Policy Requirements
The digital signage system shall comply with all Fermilab Computing Policies.
A channel change request shall be secured against spoofing[footnoteRef:4]. [4:  http://www.veracode.com/security/spoofing-attack] 

The channel approval tool shall be available only to authorized and authenticated users.
Enhanced displays shall be ADA compliant. 
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