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Introduction and Background

The Media Object Server (MOS) protocol provides a simple method for the interchange of data between a Media Object Server and a Newsroom Computer System (NCS). A Media Object Server is assumed to be a video server, audio server, or still store.

MOS protocol is supported and developed through cooperative collaboration among broadcast equipment vendors, software vendors and end users. Our goal is to develop and implement a common communication protocol that will allow cost-effective integration of diverse NCS and MOS equipment.

MOS-X is an application of the Extensible Markup Language (XML™), an international standard for describing document content structure. XML is a simple, flexible text format based on SGML (ISO 8879). XML is an abbreviated version of SGML, to make it easier for you to define your own document types, and to make it easier for programmers to write programs to handle them. It omits the more complex and less-used parts of SGML in return for the benefits of being easier to write applications, easier to understand, and more suited to delivery and interoperability over the Web.

A Media Object Server (MOS) provides media object metadata to a Newsroom Computer System (NCS). An NCS is expected to save this media object metadata in its local format to enable NCS users to search the metadata and link media objects to stories in running orders.

A Newsroom Computer System provides running order information to a Media Object Server so that a MOS can playback the media objects in the sequence selected by users on an NCS.

The primary principles in the design of MOS are:

1. MOS shall be vendor independent.

2. MOS shall be designed through input from a variety of broadcast news vendors and users.

3. MOS messages shall be concise and well defined.

4. MOS shall be extensible to meet future industry requirements.

5. MOS shall be easy to implement.

6. MOS shall be submitted to a standards body at a future date.

MOS Technical Implementation

Transport

MOS is to be implemented on TCP/IP as socket services.

Socket 10520 is defined as the port on which an NCS will accept connections from a MOS.  Multiple simultaneous connections are supported. The primary purpose of this port is to transmit media object metadata from a MOS to an NCS.

Socket 10521 is defined as the port on which a MOS will accept connections from an NCS. The primary purpose of this port is to transmit running order information from an NCS to a MOS.

Messages

Each MOS-X document is allowed to contain one and only one MOS message. Both the NCS and MOS can originate messages. The originating system must wait for a response after sending each message. Timeout on non-response should reset connection to a start up state to allow reconnection.

Encoding

The supported character encoding is ISO 10646 in UTF-8 or UTF-16. Characters may be transmitted as character entities. Character entities may be referenced in decimal (e.g. “&#222;”) or hexidecimal (e.g. “&#x3A0;”).

Message Types

<ack-gen> – General Acknowledgement 

Purpose

General acknowledgement is used to respond to heartbeat message, request all objects message or to indicate that the message that has been received is not supported.

Response

None

Port

10520 – Media Object Metadata

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ack-gen

status

error?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ack-gen>

<status>NACK</status>

<error>Message ro-item-swap not supported.</error>

</ack-gen>

</mos>

<ack-obj> – Acknowledge Object 

Purpose

Acknowledge the receipt of a MOS Object <mos-obj> message.

Response

None

Port

10520 – Media Object Metadata

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ack-obj

obj.id

obj.slug?

obj.rev

status

error?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ack-obj>

<obj.id>M000123</obj.id>

<obj.slug>Hotel Fire</obj.slug>

<obj.rev>1</obj.rev>

<status>ACK</status>

</ack-obj>

</mos>

<ack-ro> – Acknowledge Running Order 

Purpose

Acknowledge the receipt of a Running Order message.

Response

None

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ack-ro

ro

status

item-error*

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

error

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ack-ro>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<status>NACK</status>

<item-error>

<item>

<story.id>5983A501:0049B924:8390EF2B</story.id>

<item.id>0</item.id>

<obj.id>M000133</obj.id>

</item>

<error>Media M000133 unknown</error>

</item-error>

</ack-ro>

</mos>

<heartbeat> – Heartbeat – I’m Alive

Purpose

Used by either system to indicate that the system is still operational. Suggested interval is after 30 seconds of idle time on the port.

Response

<ack-gen> – Acknowledge General 

Port

10520 – Media Object Metadata

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

heartbeat

time?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<heartbeat>

<time>1999-01-05T18:14:05</time>

</heartbeat>

</mos>

<list-mach-info> – List Machine Information 

Purpose

List local machine’s information in response to request for machine information.

Response

None

Port

10520 – Media Object Metadata

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

list-mach-info

mach

mach.id

mach.manufac

mach.model?

mach.hw-rev?

mach.sw-rev?

mach.dom?

mach.sn?

mach.up-time?

mach.mos-rev?

time?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<list-mach-info>

<mach>

<mach.id>BNZ300</mach.id>

<mach.manufac>Sony</mach.manufac>

<mach.sw-rev>1.1.54</mach.sw-rev>

<mach.mos-rev>1.0</mach.mos-rev>

</mach>

</list-mach-info>

</mos>

<mos-obj> – MOS Object 

Purpose

Send new or updated metadata for a media object from a MOS to an NCS so that it can be searched by the NCS and associated with a script in a running order. This message may also be used to notify the NCS that a media object has been deleted from the MOS.

Response

Acknowledge MOS Object (ack-mos-obj)

Port

10520 – Media Object Metadata

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

mos-obj

obj

obj.id

obj.slug

obj.type

obj.tb

obj.rev

obj.dur

obj.ed-start?

obj.ed-dur?

obj.status

obj.air

obj.created-by

obj.created

obj.changed-by

obj.changed

obj.metadata

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<mos-obj>

<obj>

<obj.id>M000123</obj.id>

<obj.slug>Hotel Fire</obj.slug>

<obj.type>VIDEO</obj.type>

<obj.tb>60</obj.tb>

<obj.rev>1</obj.rev>

<obj.dur>1800</obj.dur>

<obj.status>NEW</obj.status>

<obj.air>READY</obj.air>

<obj.created-by>Chris</obj.created-by>

<obj.created>1998-10-31T23:39:12</obj.created>

<obj.changed-by>Chris</obj.changed-by>

<obj.changed>1998-10-31T23:39:12</obj.changed>

<obj.metadata>

<p>Exterior footage of <em>Baley Park Hotel</em> on fire with natural sound. Trucks are visible for the first portion of the clip. <em>CG locator at 0:04 and duration 0:05, “Baley Park Hotel”.</em></p>

<p><tab/>Cuts to view of fire personnel exiting hotel lobby and cleaning up after the fire is out.</p>

<p><em>Clip has been doubled for pad on voice over.</em></p>

</obj.metadata>

</obj>

</mos-obj>

</mos>

<req-all-obj> – Request All Objects

Purpose

NCS request for media object metadata of all objects in a MOS. Used to build or rebuild media object metadata replica in NCS. MOS may limit response to those categories of objects that have been identified by MOS administrators to be replicated. MOS should acknowlege this message then send individual messages for each MOS object.

Response

<ack-gen> – General Acknowledgement

Port

10520 – Media Object Metadata

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

req-all-obj 

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<req-all-obj/>

</mos>

<req-mach-info> – Request Machine Information 

Purpose

Used by either system to request the machine information from the other.

Response

<list-mach-info> – List Machine Information

Port

10520 – Media Object Metadata

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

req-mach-info

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<req-mach-info/>

</mos>

<ro-crc> – Running Order CRC

Purpose

Running order CRC-32 sent in response to request for running order CRC. 

Response

None

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-crc

ro

crc

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-crc>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<crc>0xA917B0ED</crc>

</ro-crc>

</mos>

<ro-create> – Create Running Order 

Purpose

Creates running order. It is an error to create a running order with the same ro-id as one that has been created, but not yet deleted.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-create

ro

item*

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-create>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>5983A501:0049B924:8390EF2B</story.id>

<item.id>0</item.id>

<item.slug>COLSTAT MURDER:VO</item.slug>

<obj.id>M000224</obj.id>

<obj.ed-dur>645</obj.ed-dur>

<obj.trigger>CHAINED</obj.trigger>

</item>

<item>

<story.id>3854737F:0003A34D:983A0B28</story.id>

<item.id>0</item.id>

<obj.id>M000133</obj.id>

<obj.ed-start>55</obj.ed-start>

<obj.ed-dur>310</obj.ed-dur>

</item>

</ro-create>

</mos>

<ro-delete> – Delete Running Order 

Purpose

Delete a running order. 

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-delete

ro

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-delete>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

</ro-delete>

</mos>

<ro-item-append> – Append Running Order Items

Purpose

Appends items onto the end of a running order. 

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-item-append

ro

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-item-append>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>4D47340C:0031AD0B:DEB24200</story.id>

<item.id>0</item.id>

<item.slug>WX ROUNDUP</item.slug>

<obj.id>M000242</obj.id>

</item>

</ro-item-append>

</mos>

<ro-item-delete> – Delete Running Order Item 

Purpose

Deletes items from a running order.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-item-delete

ro

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-item-delete>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>5983A501:0049B924:8390EF2B</story.id>

<item.id>0</item.id>

<item.slug>COLSTAT MURDER:VO</item.slug>

<obj.id>M000224</obj.id>

</item>

</ro-item-delete>

</mos>

<ro-item-insert> – Insert Running Order Items

Purpose

Inserts items into a running order. Insertion occurs before a specified item.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-item-insert

ro

item

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-item-insert>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>49847A4B:0029DE2F:E6B48202</story.id>

<item.id>0</item.id>

<obj.id>M000236</obj.id>

</item>

<item>

<story.id>4883A5D1:0049B724:8360EA20</story.id>

<item.id>0</item.id>

<item.slug>BROOKINGS FLOOD:SOT</item.slug>

<obj.id>M000226</obj.id>

</item>

</ro-item-insert>

</mos>

<ro-item-replace> – Replace Running Order Item

Purpose

Replace an item in a running order with other items. 

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-item-replace

ro

item

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-item-replace>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>4D47340C:0031AD0B:DEB24200</story.id>

<item.id>0</item.id>

<item.slug>WX ROUNDUP</item.slug>

<obj.id>M000242</obj.id>

</item>

<item>

<story.id>4883A5D1:0049B724:8360EA20</story.id>

<item.id>0</item.id>

<item.slug>BROOKINGS FLOOD:SOT</item.slug>

<obj.id>M000226</obj.id>

</item>

</ro-item-replace>

</mos>

<ro-item-stat> – Item Playback Status

Purpose

Used by a MOS to return playback status on a running order item to a NCS.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-item-stat

ro

item

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

play-status

time?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-item-stat>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>4883A5D1:0049B724:8360EA20</story.id>

<item.id>0</item.id>

<item.slug>BROOKINGS FLOOD:SOT</item.slug>

<obj.id>M000226</obj.id>

</item>

<play-status>PLAY</play-status>

<time>1999-01-05T18:14:05</time>

</ro-item-stat>

</mos>

<ro-item-swap> – Swap Running Order Items

Purpose

Exchanges the position of two items in a running order. 

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-item-swap

ro

item

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

item

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-item-swap>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>5983A501:0049B924:8390EF2B</story.id>

<item.id>0</item.id>

<item.slug>COLSTAT MURDER:VO</item.slug>

<obj.id>M000224</obj.id>

<obj.ed-dur>645</obj.ed-dur>

<obj.trigger>MANUAL</obj.trigger>

</item>

<item>

<story.id>4883A5D1:0049B724:8360EA20</story.id>

<item.id>0</item.id>

<item.slug>BROOKINGS FLOOD:SOT</item.slug>

<obj.id>M000226</obj.id>

</item>

</ro-item-swap>

</mos>

<ro-list> – List Running Order 

Purpose

Lists running order created and modified by a NCS back to the NCS for diagnostic purposes.

Response

None. 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-list

ro

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-list>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>5983A501:0049B924:8390EF2B</story.id>

<item.id>0</item.id>

<item.slug>COLSTAT MURDER:VO</item.slug>

<obj.id>M000224</obj.id>

<obj.ed-dur>645</obj.ed-dur>

<obj.trigger>CHAINED</obj.trigger>

</item>

<item>

<story.id>3854737F:0003A34D:983A0B28</story.id>

<item.id>0</item.id>

<obj.id>M000133</obj.id>

<obj.ed-start>55</obj.ed-start>

<obj.ed-dur>310</obj.ed-dur>

</item>

</ro-list>

</mos>

<ro-ready-to-air> – Set Running Order Air Status 

Purpose

Indicates whether a running order is ready to air. The MOS should assume the a running order is “NOT READY” until it receives another type of running order air status via this message.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-ready-to-air

ro

ro.air

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-ready-to-air>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<ro.air>READY</ro.air>

</ro-ready-to-air>

</mos>

<ro-replace> – Replace Running Order 

Purpose

Replaces a running order. 

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-replace

ro

item*

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-replace>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<item>

<story.id>5983A501:0049B924:8390EF2B</story.id>

<item.id>0</item.id>

<item.slug>COLSTAT MURDER:VO</item.slug>

<obj.id>M000123</obj.id>

<obj.ed-dur>1290</obj.ed-dur>

<obj.trigger>CHAINED</obj.trigger>

</item>

<item>

<story.id>3854737F:0003A34D:983A0B28</story.id>

<item.id>0</item.id>

<obj.id>M000133</obj.id>

<obj.ed-start>110</obj.ed-start>

<obj.ed-dur>620</obj.ed-dur>

</item>

</ro-replace>

</mos>

<ro-req> – Request Running Order 

Purpose

Request a running order to be echoed back from a MOS. 

Response

<ro-list> – List Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-req

ro

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-req>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

</ro-req>

</mos>

<ro-req-crc> – Request Running Order CRC

Purpose

Request a running order CRC-32. 

Response

<ro-crc> – Running Order CRC

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-req-crc

ro

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-req-crc>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

</ro-req-crc>

</mos>

<ro-status> – Running Order Playback Status

Purpose

Used by a MOS to return playback status on a running order to a NCS.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-status

ro

play-status

time?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-status>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<play-status>MANUAL CTRL</play-status>

<time>1999-01-05T18:14:05</time>

</ro-status>

</mos>

<ro-story-delete> – Delete Running Order Stories

Purpose

Deletes stories from a running order.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-item-delete

ro

story.id+

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-story-delete>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<story.id>5983A501:0049B924:8390EF2B</story.id>

</ro-story-delete>

</mos>

<ro-story-insert> – Insert Running Order Items at Story

Purpose

Inserts items into a running order. Insertion occurs before a specified story.

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-story-insert

ro

story.id

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-story-insert>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<story.id>49847A4B:0029DE2F:E6B48202</story.id>

<item>

<story.id>4883A5D1:0049B724:8360EA20</story.id>

<item.id>0</item.id>

<item.slug>BROOKINGS FLOOD:SOT</item.slug>

<obj.id>M000226</obj.id>

</item>

</ro-story-insert>

</mos>

<ro-story-replace> – Replace Running Order Story

Purpose

Replace a story in a running order with other items. 

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-story-replace

ro

story.id

item+

story.id

item.id

item.slug?

obj.id

obj.ed-start?

obj.ed-dur?

obj.trigger?

obj.macro-in?

obj.macro-out?

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-story-replace>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<story.id>4D47340C:0031AD0B:DEB24200</story.id>

<item>

<story.id>4883A5D1:0049B724:8360EA20</story.id>

<item.id>0</item.id>

<item.slug>BROOKINGS FLOOD:SOT</item.slug>

<obj.id>M000226</obj.id>

</item>

</ro-story-replace>

</mos>

<ro-story-swap> – Swap Running Order Stories

Purpose

Exchange the position of two stories in a running order. 

Response

<ack-ro> – Acknowledge Running Order 

Port

10521 – Running Order

Structural Outline

Use of “?” specifies optional element, “+” specifies one or more of the element, and “*” specifies zero or more of the element. Elements without any of these three special characters are required.

mos

ro-story-swap

ro

story.id

story.id

Example

<?xml version="1.0"?>

<!DOCTYPE mos SYSTEM "mos.dtd">

<mos mos-id="bnz300.newscenter.com" ncs-id="avidnews_a.newcenter.com">

<ro-story-swap>

<ro ro-id="96857485">SHOW.5P.RUNDOWN</ro>

<story.id>4D47340C:0031AD0B:DEB24200</story.id>

<story.id>4883A5D1:0049B724:8360EA20</story.id>

</ro-story-swap>

</mos>

Sample Message Exchanges

10520 – Media Object Metadata

MOS
NCS

req-mach-info


list-mach-info


req-mach-info

list-mach-info

mos-obj


ack-obj


req-all-obj

ack-gen

mos-obj


ack-obj

mos-obj


ack-obj

mos-obj


ack-obj


heartbeat

ack-gen

mos-obj


ack-obj

mos-obj


ack-obj

mos-obj


ack-obj

mos-obj


ack-obj

10521 – Running Order

NCS
MOS

req-mach-info


list-mach-info


req-mach-info

list-mach-info


heartbeat

ack-gen

heartbeat


ack-gen

ro-create


ack-ro

ro-item-append


ack-ro

ro-story-insert


ack-ro


heartbeat

ack-gen

ro-story-replace


ack-ro

ro-ready-to-air


ack-ro

ro-req-crc


ro-crc

ro-replace


ack-ro

ro-story-insert


ack-ro


ro-status

ack-ro


ro-item-stat

ack-ro


ro-item-stat

ack-ro


ro-item-stat

ack-ro

heartbeat


ack-gen


heartbeat

ack-gen

ro-delete


ack-ro

Element/Attribute Summary

Many of the terminal elements are constrained in size and/or content as listed below. Character entities count as one character in size constraints. Numeric values may be provided in decimal or hexadecimal (when preceded by “0x”, "0X", "x", or "X").

ack-obj
Contains Acknowledge MOS Object message sent from an NCS to a MOS to acknowledge a MOS Object message.

ack-gen
Contains Acknowledge General message used as a general purpose acknowledgement of receipt of a message.

ack-ro
Contains Acknowledge Running Order message used by a MOS to acknowledge a running order message from an NCS.

crc
Cyclic redundancy code, 32-bit. Used to verify receipt of a running order. Maximum numeric value 0xFFFFFFFF.

em
Emphasized text with the textual description of an object.

error
Textual error description. Maximum 128 characters.

heartbeat
Contains Heartbeat message used by either a MOS or NCS to indicate that it is still active.

item
Contains story item information within a running order.

item.id
Item identifier. Generated by an NCS and assigned to an item within a story. Must be unique within a story. Maximum 128 characters.

item.slug
Item slug. Textual title of an item within a story. Maximum 128 characters.

mach
Contains machine specific information to describe a MOS or NCS.

mach.dom
Machine date of manufacture in the format “YYYY-MM-DD”, e.g. "1993-02-14".

mach.hw-rev
Machine hardware revision level. Maximum 128 characters.

mach.id
Machine identifier used by a MOS or NCS to identify itself. May be different than the mos-id or ncs-id. Maximum 128 characters.

mach.manufac
Machine manufacturer. Maximum 128 characters.

mach.model
Machine model. Maximum 128 characters.

mach.mos-rev
Revision level of MOS supported by machine. Maximum 128 characters.

mach.sn
Machine serial number. Maximum 128 characters.

mach.sw-rev
Machine software revision level. Maximum 128 characters.

mach.up-time
Machine up-time. Amount of time that a MOS or NCS has been up since last reset in hours. Maximum numeric value 0xFFFFFFFF.

mos
Contains a Media Object Server message.

mos-id
Media Object Server identifier. TCP/IP host name format is expected. Must be unique within a particular installation. Maximum 128 characters.

mos-obj
Contains MOS Object message used to transmit media object metadata from a MOS to an NCS.

ncs-id
Newsroom Computer System identifier. TCP/IP host name format is expected. Must be unique within a particular installation. Maximum 128 characters.

obj
Contains media object information.

obj.air
Object air-ready status. Fixed string value of “READY” or “NOT READY”.

obj.changed
Date/time that the object was last modified in the format “YYYY MM DD hh:mm:ss”.

obj.changed-by
User name of person that last modified the object on the MOS. Maximum 128 characters.

obj.created
Date/time that the object was created in the format “YYYY-MM-DDThh:mm:ss”, e.g. "1993-02-14T13:10:30" in UTC.

obj.created-by
User name of person that created the object on the MOS. Maximum 128 characters.

obj.dur
Object duration in samples (not frames). For Still Stores this would be 1. Maximum numeric value 0xFFFFFFFF.

obj.ed-dur
Object editorial duration in samples. Indicates the duration of playback of the object. Maximum numeric value 0xFFFFFFFF.

obj.ed-start
Object editorial start in samples. Indicates the start point for playback within a media object. Maximum numeric value 0xFFFFFFFF.

obj.id
Object identifier. Unique ID generated by the MOS and assigned to this object. Maximum 128 characters.

obj.macro-in
Playback macro to execute before playing the object. Maximum 128 characters.

obj.macro-out
Playback macro to execute after playing the object. Maximum 128 characters.

obj.metadata
Contains paragraphs which contain textual description of the object  in the native language. No defined maximum length.

obj.rev
Object revision level. Numeric value from 1 to 999.

obj.slug
Textual slug of the object, stored in the native language. Maximum 128 characters.

obj.status
Object status. Fixed string value of “NEW”, “UPDATED”, “MOVED”, “BUSY”, or “DELETED”.

obj.tb
Object time base in samples per second. For still stores this is 1.  For PAL video this would be 50.  For NTSC video it would be 60.  For audio it would reflect the audio sampling rate (e.g 44000). Object Time Base is used by the NCS to derive duration and other timing information. Maximum numeric value 0xFFFFFFFF.

obj.trigger
Playback trigger type to use with the object. Fixed string value of “MANUAL”, “TIMED”, or “CHAINED”.

obj.type
Object type. Fixed string value of “STILL”, “AUDIO”, or “VIDEO”.

p
Paragraph. Contains descriptive text of an object in the native language including emphasized text and tabs.

play-status
Playback status of times in a running order. Fixed string values “READY”, “PLAY”, “STOP”, “NOT READY”, “NCS CTRL”, or “MANUAL CTRL”.

req-all-obj
Request All Objects message used by an NCS to request that a MOS send a MOS Object message for each media object.

req-mach-info
Contains Replace Running Order message used by an NCS to replace an existing running order on a MOS.

ro-req-crc
Contains Request Running Order CRC message used by either an NCS or MOS to request a checksum on a running order created by an NCS.

ro
Running order name. Textual title for a running order as defined by the NCS. Maximum 128 characters.

ro-crc
Contains Running Order CRC message used by either an NCS or MOS to respond to a Request Running Order CRC message.

ro-create
Contains Create Running Order message used by an NCS to create a running order on a MOS.

ro-delete
Contains Delete Running Order message used by an NCS to delete an existing running order on a MOS.

ro-item-append
Contains Append Running Order Item message used by an NCS to append items onto a running order on a MOS.

ro-item-delete
Contains Delete Running Order Item message used by an NCS to delete an item from a running order on a MOS.

ro-item-insert
Contains Insert Running Order Item message used by an NCS to insert an item into a running order on a MOS.

ro-item-replace
Contains Replace Running Order Item message used by an NCS to replace an item in a running order on a MOS.

ro-item-stat
Contains Running Order Item Status message used by a MOS to provide item playback status information to an NCS.

ro-item-swap
Contains Swap Running Order Item message used by an NCS to exchange the positions of two items in a running order on a MOS.

ro-list
Contains List Running Order message used by a MOS to respond to Request Running Order message.

ro-ready-to-air
Contains Running Order Ready to Air message used by an NCS to tell a MOS that a running order is approved for playback to air.

ro-replace
Contains Replace Running Order message used by an NCS to replace an existing running order on a MOS.

ro-req
Contains Request Running Order message used by an NCS to request that a MOS send back the current version of a running order. This message is provided for diagnostic purposes.

ro-status
Contains Running Order Status message used by a MOS to provide running order playback status information to an NCS.

ro-story-delete
Contains Delete Running Order Story message used by an NCS to delete stories in a running order on a MOS.

ro-story-insert
Contains Insert Running Order Story message used by an NCS to insert stories into a running order on a MOS.

ro-story-swap
Contains Swap Running Order Story message used by an NCS to exchange the positions of stories in a running order on a MOS.

ro.air
Running order air-ready status. Fixed string value of “READY” or “NOT READY”.

ro-id
Running order identifier. Generated by the NCS and assigned to a running order. Must be unique within an NCS. Maximum 128 characters.

status
Status response used in acknowledgement messages. Fixed string values “ACK” or “NACK”.

story.id
Story identifier. Generated by the NCS and assigned to a story. Must be unique within a running order. Maximum 128 characters.

tab
Horizontal tab indicator. Used within a paragraph in object metadata.

time
Date/time stamp in format “YYYY-MM-DDThh:mm:ss”, e.g. "1993-02-14T13:10:30" in UTC.
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MOS XML DTD

<!-- MOS.DTD version 0.1 -->

<!-- MOS Messages - One message type per message -->

<!ELEMENT mos (mos-obj | ack-obj | req-all-obj | ro-create | ro-replace | ro-delete | ro-item-delete | ro-item-insert | ro-item-append | ro-item-replace | ro-item-swap | ro-story-delete | ro-story-insert | ro-story-replace | ro-story-swap | ro-req-crc | ro-crc | ro-item-stat | ro-status | ro-ready-to-air | ack-ro | ro-req | ro-list | heartbeat | req-mach-info | list-mach-info | ack-gen)>

<!-- Object Message -->

<!ELEMENT mos-obj (obj)> <!-- Object information -->

<!ELEMENT ack-obj (obj.id, obj.slug?, obj.rev, status, error?)> <!-- Acknowledge Object -->

<!ELEMENT req-all-obj EMPTY)> <!-- Request all Objects -->

<!-- Running Order Messages -->

<!ELEMENT ro-create (ro, item*)> <!-- Create RO -->

<!ELEMENT ro-replace (ro, item*)> <!-- Replace RO -->

<!ELEMENT ro-delete (ro)> <!-- Delete RO -->

<!ELEMENT ro-item-delete (ro, item+)> <!-- Delete RO Items -->

<!ELEMENT ro-item-insert (ro, item, item+)> <!-- Insert RO Items -->

<!ELEMENT ro-item-append (ro, item+)> <!-- Append RO Items -->

<!ELEMENT ro-item-replace (ro, item, item+)> <!-- Replace RO Item -->

<!ELEMENT ro-item-swap (ro, item, item)> <!-- Swap RO Items -->

<!ELEMENT ro-story-delete (ro, story.id+)> <!-- Delete RO Stories -->

<!ELEMENT ro-story-insert (ro, story.id, item+)> <!-- Insert RO Stories -->

<!ELEMENT ro-story-replace (ro, story.id, item+)> <!-- Replace RO Stories -->

<!ELEMENT ro-story-swap (ro, story.id, story.id)> <!-- Swap RO Stories -->

<!ELEMENT ack-ro (ro, status, item-error*)> <!-- Acknowlege RO -->

<!ELEMENT ro-req-crc (ro)> <!-- Request RO CRC -->

<!ELEMENT ro-crc (ro, crc)> <!-- RO CRC -->

<!ELEMENT ro-item-stat (ro, item, play-status, time?)> <!-- RO Item Status -->

<!ELEMENT ro-status (ro, play-status, time?)> <!-- RO Status -->

<!ELEMENT ro-ready-to-air (ro, ro.air)> <!-- RO Air Ready Status -->

<!ELEMENT ro-req (ro)> <!-- Request RO -->

<!ELEMENT ro-list (ro, item+)> <!-- List RO -->

<!-- Other Messages-->

<!ELEMENT heartbeat (time?)> <!-- Heartbeat - I'm alive -->

<!ELEMENT req-mach-info EMPTY> <!-- Request Machine Information -->

<!ELEMENT list-mach-info (mach, time?)> <!-- List Machine Information -->

<!ELEMENT ack-gen (status, error?)> <!-- General ACK/NACK Response -->

<!-- Media Object -->

<!ELEMENT obj (obj.id, obj.slug, obj.type, obj.tb, obj.rev, obj.dur, obj.ed-start?, obj.ed-dur?, obj.status, obj.air, obj.created-by, obj.created, obj.changed-by, obj.changed, obj.metadata)>

<!-- Media Object Elements -->

<!ELEMENT obj.id (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT obj.slug (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT obj.type (#PCDATA)> <!-- STILL | AUDIO | VIDEO -->


<!ELEMENT obj.tb (#PCDATA)> <!-- 0xFFFFFFFF max -->

<!ELEMENT obj.rev (#PCDATA)> <!-- 1 - 999 -->

<!ELEMENT obj.dur (#PCDATA)> <!-- 0xFFFFFFFF max -->

<!ELEMENT obj.ed-start (#PCDATA)> <!-- 0xFFFFFFFF max -->

<!ELEMENT obj.ed-dur (#PCDATA)> <!-- 0xFFFFFFFF max -->

<!ELEMENT obj.status (#PCDATA)> <!-- NEW | UPDATED | MOVED | BUSY | DELETED -->

<!ELEMENT obj.air (#PCDATA)> <!-- READY | NOT READY -->

<!ELEMENT obj.created-by (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT obj.created (#PCDATA)> <!-- YYYY-MM-DDThh:mm:ss -->

<!ELEMENT obj.changed-by (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT obj.changed (#PCDATA)> <!-- YYYY-MM-DDThh:mm:ss -->

<!ELEMENT obj.metadata (p*)> <!-- unlimited length -->

<!ELEMENT obj.trigger (#PCDATA)> <!-- MANUAL | TIMED | CHAINED -->

<!ELEMENT obj.macro-in (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT obj.macro-out (#PCDATA)> <!-- 128 characters max -->

<!-- Running Order Elements -->

<!ELEMENT ro (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT ro.air (#PCDATA)> <!-- READY | NOT READY -->

<!-- Story Item elements defined for RO messages -->

<!ELEMENT item (story.id, item.id, item.slug?, obj.id, obj.ed-start?, obj.ed-dur?, obj.trigger?, obj.macro-in?, obj.macro-out?)>

<!ELEMENT item-error (item, error)>

<!-- Story/Item Elements -->

<!ELEMENT story.id (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT item.id (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT item.slug (#PCDATA)> <!-- 128 characters max -->

<!-- Machine Info -->

<!ELEMENT mach (mach.id, mach.manufac, mach.model?, mach.hw-rev?, mach.sw-rev?, mach.dom?, mach.sn?, mach.up-time?, mach.mos-rev)>

<!-- Machine Info Elements -->

<!ELEMENT mach.manufac (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT mach.model (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT mach.hw-rev (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT mach.sw-rev (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT mach.dom (#PCDATA)> <!-- YYYY-MM-DDThh:mm:ss -->

<!ELEMENT mach.sn (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT mach.id (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT mach.up-time (#PCDATA)> <!-- YYYY-MM-DDThh:mm:ss -->

<!ELEMENT mach.mos-rev (#PCDATA)> <!-- 128 characters max -->

<!-- Metadata Text Elements -->

<!ELEMENT p (#PCDATA | em | tab )*> <!-- paragraph -->

<!ELEMENT em (#PCDATA)> <!-- emphasized text -->

<!ELEMENT tab EMPTY> <!-- horizontal tab -->

<!-- Miscellaneous Elements -->

<!ELEMENT crc (#PCDATA)> <!-- 0xFFFFFFFF max -->

<!ELEMENT error (#PCDATA)> <!-- 128 characters max -->

<!ELEMENT status (#PCDATA)> <!-- ACK | NACK -->

<!ELEMENT play-status (#PCDATA)> <!-- READY | PLAY | STOP | NOT READY | NCS CTRL | MANUAL CTRL -->

<!ELEMENT time (#PCDATA)> <!-- YYYY-MM-DDThh:mm:ss -->

<!-- Attributes -->

<!ATTLIST mos 

mos-id CDATA #REQUIRED

ncs-id CDATA #REQUIRED>

<!ATTLIST obj.metadata xml:space (default | preserve) 'preserve'>

<!ATTLIST ro ro-id CDATA #REQUIRED> <!-- 128 characters max -->

<!-- CHANGE HISTORY

-->

Issues for Future Discussion

NITF-X Body Text Markup

NITF-X should be examined to see if some of the body text markup, such a quotation, should be allowed in MOS media object metadata.

Unicode

MOS-X is currently designed to support UTF-8, which is a single byte compressed form of Unicode. This should probably be extended to at least include standard Unicode, UCS-2. See http://www.unicode.org/.

Transport

MOS-X is currently designed to use a TCP/IP socket stream protocol. Other transports may also be of future interest, such as RS-422 serial communication.

Break Events

MOS-X should include the ability to define “break events” to represent commercials or other planned program interruptions.

Error Messages

MOS-X error messages should be codified to be machine recognizable. It is suggested to develop a table of error codes and descriptions. For example, “0100 Message type not supported.”

References and Resources

MOS Protocol Web Page

The primary site for MOS protocol information is http://www.enps.com/mosproto/.

XML FAQ

http://www.ucc.ie/xml/ contains an extensive document of Frequently Asked Questions regarding XML.

Recommended Reading

Just XML: John E. Simpson; 1999. Prentice Hall PTR. ISBN 0-13-9434417-8. ($34.99)

XML for Dummies Quick Reference: Mariva H. Aviram; 1998. IDG Books Worldwide, Inc. ISBN 0-7645-0383-9. ($14.99)

XML Web Sites

The mission of XML.com is to help you discover XML and learn how this new Internet technology can solve real-world problems in information management and electronic commerce. http://www.xml.com/xml/pub/
Robin Cover's XML resource page is perhaps the most useful and extensive available on the Web. http://www.oasis-open.org/cover/xml.html
Unicode

Unicode organization readme file which describes the format of data in the Unicode lastest data file. ftp://ftp.unicode.org/Public/UNIDATA/ReadMe-Latest.txt
Unicode latest data file. ftp://ftp.unicode.org/Public/UNIDATA/UnicodeData-Latest.txt
NITF-X

The IPTC has approved an Extensible Mark up Language version of the NITF at http://www.xe.net/iptc/xmlnitf.htm. NITF stands for News Industry Text Format and is the next generation wire service standard.
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