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Abstract
This document defines the PWG Projector and Display (PDM) MIB, which supports monitoring and management of video projectors and large-format video displays.  This MIB was developed by PWG's Projector & Display Management (PDM) Working Group.  
This MIB is intended to be implemented in video projector and display devices along with other standard MIBs such as MIB-II [RFC1213 and later improvements] and, optionally, the Host Resources MIB [RFC1514] [RFC2790].  

[more]

1 Introduction

Video projectors and large-format video displays are commonly installed in locations for public viewing.  Due to their use in public locations,  they need to be reliable and secure.  And, because they are often deployed in large numbers, e.g., in conference rooms and classrooms, they need to be manageable remotely and in bulk so that common setup information can be ganged to a number of devices easily.  
The Projector & Display MIB (PDM MIB) is an SNMP MIB to enable remote monitoring and remote management of projectors and large-format display devices.  

This MIB is culturally derived from, and therefore is very similar to, the PWG SNMP Printer MIB.  May of the functions of a projector were felt to be analogous to functions of a printer, so the basic structure of the Printer MIB was a starting point for this development.  

[more]

2 Requirements

2.1 Rationale

Projectors and large-format displays are often permanently mounted in public locations.  The public nature of their use places certain requirements on the devices.  
· Reliability: If a projector is to be useful as a utility in a classroom or conference room, it must be as reliable as the other utilities in the room such as electricity or telephone.  
· This requirement for reliability in turn requires remote monitoring of display devices, to ensure the health of the device.  Projectors, and to a lesser extent displays, contain consumables that must be available when the user demands.  

· These devices are permanently or semi-permanently mounted and usually in physically inconvenient locations, such as walls and ceilings.  Management of the device using the local console controls and on-screen display is not practical.  Remote management is required.  

· The exposure of a display device to the public requires the device to resist interference by mischievous and curious people.  The manager of the device needs to be able to read and write important setup parameters of the unit, and to lock the device remotely against prying fingers.  
2.2 Use Models
[Import from existing Use Cases document.]

2.3 Design Requirements of the Management Data
· Support both projector devices and fixed display devices with as much commonality as possible in the management data and functions.  

· Support a broad range of devices, from simple video projectors to theater projectors, and from digital advertising and kiosk displays to jumbotrons in sports arenas.  
· Support monitoring the health, state, and availability of the remote device.

· Support all important setup parameters of the remote device.  

[Import requirements from the slides we wrote long ago.]

2.4 Design Requirements of the MIB

· Support all versions of SNMP.  SNMP v1 and v2C are adequate for monitoring remote devices.  For active management of devices, SNMPv3 should be used.  
· Use current SMI.  In particular, datatypes such as Counter64 may be used.  
· Follow current IETF MIB design guidelines.  

· Define management data that can be used unambiguously from remote locations.  For example, a management operation must be idempotent; that is, the result of applying it repeatedly must be the same as applying it once.  This requirement rules out the use of toggle or increment/decrement operations.  
· Define management data that can be implemented interoperably and displayed to users.  For example, measurements should be represented in unambiguous units that can be converted for human consumption.  

· [more]

3 Overview

3.1 Structure

The logical model of a projector or display is divided into a number of independent subunits.  Some of the subunits represent physically separate components, and some are simply logical groupings.  Brief descriptions of the several subunits follow.  
Some of the groups are optional and need not be implemented if a device does not contain the capability.  If a device contains no Audio capabilities, then the Audio group will not be implemented.  Also, a device may contain some components but not have the ability to sense or control those components.  In these cases, the groups will also not be implemented.  For example, a device with no interlock doors will not implement the Interlock group at all; and similarly for Fan, Filter, TempSensor, TempSwitch, and Button.  
3.1.1 General

The General subunit general information and settings for the overall device.  
· Identifying information for the device

· Several general counters for the device, such as total device age (power-on time)

· Several general settings, such as SNMP localization language.  The device's capabilities for localization are described in the LocaleCharset and LocaleLanguage groups.
3.1.2 Power

The Power subunit describes the power states of the device.  
· The set of power states that are implemented in this device

· The set of power transitions that are permitted within the device, from state to state

· The current power state of the device

· The management function to request a new power state for the device
3.1.3 Controller

The Controller subunit the primary device controller and any subsidiary controllers, including 
· Hardware and firmware version numbers

· Firmware upgrade instructions

· POST status information
3.1.4 Display Capability

The DisplayCapability group describes the resolution and physical size, if relevant, of the device.  
3.1.5 Display Setting

The DisplaySetting group includes management settings that affect the appearance of images displayed, such as 
· Brightness, contrast, and sharpness

· Color balance, saturation, tint, and color temperature 

· Display mode and video blanking
3.1.6 Light Source

The LightSource group includes status and management information for the lamps or other light sources of the device.
· Lamp status, age, and error counters
· Brightness setting
3.1.7 Fan

The Fan group includes status information for cooling fans of the device.
· Status, speed, error counters

· FRU (field replaceable unit) information
3.1.8 Filter

The Filter group includes status information for the air filters of the device.  

· Status and error counters

· Cleaning and replacement intervals
3.1.9 Temperature Sensor

The TempSensor group describes analog temperature sensors of the device.  

· Status, temperature, error counters

· FRU information
3.1.10 Temperature Switch

The TempSwitch group describes discrete on/off temperature sensors of the device.  

· Status, error counters

· FRU information
3.1.11 Connector

The Connector group describes the physical input signal connectors of the device.

· Type

· Is the connector enabled

· What connector is currently being used for input 

3.1.12 Audio

The Audio group contains settings to control the audio output of the device, if any.  

· Volume

· Treble, bass, balance

· Muting
3.1.13 Interlock

The Interlock group describes the status of all cover, door, and other interlock switches that affect the operation of the device.  
3.1.14 Button

The Button group contains a management function to disable buttons or groups of buttons, if the device has the capability.  For instance, for public installations of these devices, it may be desirable to disable front panel buttons, infrared remote access, and so forth.  
3.1.15 Alert

The Alert group is a persistent log of alarm conditions or events in the device's past.   The record of conditions includes the manufacturer's evaluation of the event.
· What component caused the alert
· Alert code and description

· Severity

· Training level required of the person to attend to the condition

· Counters
3.1.16 Locale Charset and Locale Language
These two groups describe the local language capabilities of all the management interfaces of the device.  

· The LocaleCharset group lists the possible charsets in which management information can be retrieved by any of the management protocols.  

· The LocaleLanguage group lists the possible local languages in which management information can be retrieved by any of the management protocols.

· The groups also include settings for the language and charset to be used by default in the on-screen display (OSD) and embedded web server (EWS) management interfaces.  
3.2 Indexing

3.3 Diagram

3.4 Relationship to Other MIBs

4 Conformance

[Take ideas from the Group-status spreadsheet that contains mandatory and optional information about groups and properties.]
