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A blueprint for creating, delivering and managing digital content management 

solutions 

  



Introduction  
This paper will first detail out the approach, tools and server products to architect a comprehensive 

Digital Content Management Solution.  A working system has been developed according to this 

architecture.  In this working system the workloads for a new digital master ingest and a multi-channel, 

multi asset distributions have been implemented.  We will detail the specifics for the working system.   

The goal for the Digital Content Management Solution is to show how to leverage existing investments 

in the Microsoft platform, tools and enterprise servers, couple that by also leveraging existing 

investments in some of the best of breed software vendors targeted to the media and entertainment 

space and then demonstrate how you can solve common media and entertainment workloads.   

Digital Content Management Architecture  
The Digital Content Management Architecture leverages the Microsoft platform, servers and tools in 

whole.  The User Interface centers on SharePoint and Silverlight delivering a central portal solution, 

BizTalk and .Net are utilized as the SOA integration engine and SQL Server coupled with Performance 

Point deliver the Business Intelligence aspects of the architecture.  Messaging is delivered through 

Exchange while presence and improved communications are delivered with Office Communicator. 

In addition to the Microsoft products core media based functions are fulfilled by utilizing best of breed 

third party products that are prevalent in the media and entertainment industry.   

First we will explain the conceptual architecture that drives the solution then drill into a more detailed 

discussion overlaying products and technologies to fulfill the concepts. 

Conceptual Architecture  
aƛŎǊƻǎƻŦǘΩǎ 5ƛƎƛǘŀƭ /ƻƴǘŜƴǘ aŀƴŀƎŜƳŜƴǘ {ƻƭǳǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ ŀ {ŜǊǾƛŎŜǎ Oriented Architecture centered 

by a service orchestration layer.  Each core workload that is handled by the solution will execute within 

the service orchestration layer.  The service orchestration layer is integrated into a business rules engine 

and a business activity monitoring function allowing for adaptive process that can be tracked and 

monitored by a business intelligence sub system. 

The core Microsoft systems use a consistent communication framework to both expose functionality for 

generic use and access functionality through integration. 

Third party systems that integrate into the architecture use the same consistent services technology and 

ŀ ŎƻƴǎƛǎǘŜƴǘ ǎŜŎǳǊƛǘȅ ƳƻŘŜƭΦ  ²ƘŜƴ ŀ ƭŜƎŀŎȅ ǎȅǎǘŜƳ ƛǎ ƛƴǘǊƻŘǳŎŜŘΣ ƛǘǎ !tLΩǎ ŀǊŜ ǿǊŀǇǇŜŘ ǿƛǘƘ ǘƘƛǎ 

communication technology.  This allows for both consistent tools for integration and consistency with 

the security integration.  This same consistent process of integration is used for any cloud services that 

are integrated into the system. 

The building block actions utilized in the digital content management system have been abstracted with 

a high level interface for each type of action that is needed to fulfill the workloads.  The interfaces are 

implemented utilizing a provider model.  By using a provider model it allows various third party 



applications to be plugged into the solution on demand to fulfill the smaller actions required to 

complete a larger workload.   To start we have abstracted the actions pertaining to DAM interactions, 

media transformation, media distribution, quality control, digital rights management, watermarking 

media content, fingerprinting of media content and the capturing of closed captioning. 

Conceptual Architecture 

The users of the system leverage a central portal to review media, launch and configure workflows and 

ƳƻƴƛǘƻǊ ǘƘŜ ŀŎǘƛǾƛǘȅ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ  ¢ƘǊƻǳƎƘ ǘƘŜ ǇƻǊǘŀƭ ǳǎŜǊǎ Ŏŀƴ ǾƛŜǿ YtLΩǎ ƛƴ ǎŎƻǊŜŎŀǊŘǎΣ ǾƛŜǿ ǊŜǇƻǊǘǎ 

or mine the data that is gathered in the business intelligence layer, accumulated through the business 

activity monitoring aspects of the solution.  Users also search for data throughout the system through 

the portal.   

Integrated in the portal system is the ability to collaborate in specific teams, expose and execute role 

based actions and functions, interact with team members in numerous online activities and expose 

team members presence.  Team member can also subscribe to event through the portal and configure 

how they get notified; which can include email, SMS or instant messaging. 

An exception management portal is leveraged to capture exceptions that occur through all layers of the 

system.  Users or systems can then subscribe to exception types or specific exceptions.  Users can then 

choose to fix the exception and restart the workflow, restart the workflow at a different step, abort the 

workflow or ignore the exception.  Through the exception portal users can then review what types of 

exceptions occur at what rate allowing for concentrated efforts to fix systemic or repeated issues. 

  



Logical Overview  
The implementation details are highlighted in the Logical overview and will be explained in more detail. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BizTalk and WCF take center stage as the core components that deliver the consistent communication 

framework and service orchestration layer. 

The implementation of all services leverages WCF, either exposing a service for use or consuming a 

service for integration.  WCF is used to provide consistent and simple to implement service interfaces, 

yet provides robust functionality in the form of a mature communication framework.  Any custom 

functionality that is needed is developed with the most appropriate technology to solve that problem 

but the interfaces exposed to access that functionality are through WCF. 

XML Schema with XML instances is also central to the integration and aggregation of information 

between systems.  For each core workload that is included within the solution a Canonical Schema is 

produced that will act as a container for the data that is ultimately required to execute and track that 

workload.  If a core workload is the management of digital ingest, a Canonical Schema for ingest is 

produced within the system.  As the various functions are accessed that pertain to ingest, data is 

mapped out of the ingest schema to the specific method calls to execute functions.  As data is collected 

during the ingest process, response data is mapped back into the ingest schema for aggregation. 



BizTalk is the mechanism that delivers the orchestration layer as well as the repository for XML Schemas 

that is utilized within the system.  Native to BizTalk is a design canvas developers can use to implement 

workflows called orchestrations.  Integrated into this orchestration development and BizTalk in general 

is the ability to leverage in XML based messages, leverage BizTalk adapters to communicate with a 

variety of protocols, systems and applications and integrate into the BizTalk rules engine while 

maintaining one consistent set of developer tools and platform.  BizTalk offers built in adapters to 

integrate with WCF as well as expose functional solutions as WCF endpoints. 

BizTalk orchestrations can be built for reuse.  That is a BizTalk orchestration can be parameterized and 

called by other BizTalk orchestrations.  So as the building block functions are abstracted in the DCM 

solution, numerous smaller BizTalk orchestrations are constructed to fulfill those abstractions.  In doing 

so, once one functional third party component has been integrated into one workload the core 

functionality used can easily be reused in another workload that leverages the same third party 

function. 

Native to BizTalk is the notion of long running workflows, and this feature is used extensively in the 

Digital Content Management Solution.  During the implementation of a workload many of the process 

that gets integrated can take minute, hours, or even days.  BizTalk knows when a workflow is in a state 

that can be dehydrated and does so automatically, freeing up system resources and keeping the overall 

solution running optimally.  When that specific instance of the dehydrated workflow type is ready to 

move on, BizTalk will receive a correlating message to the workflow and rehydrate the state of the 

workflow and continue the processing. 

The Status Service is a Windows Service, exposed via WCF, which is coded to listen to or poll the various 

third party applications for status on long running jobs.  Even though BizTalk is handling the notion of 

long running jobs on the overall workflows, there exists a need to understand the progress of each 

specific job.  The ƴŜŜŘ ŦƻǊ ǎǳŎƘ ŀ ǎŜǊǾƛŎŜ ƛǎ ǘǿƻŦƻƭŘΤ ŦƛǊǎǘ ¦LΩǎ ǘȅǇƛŎŀƭƭȅ ƴŜŜŘ ǘƻ ŘƛǎǇƭŀȅ ŀ ǇǊƻƎǊŜǎǎ ōŀǊΦ  

¢ƘŜǊŜ ƛǎ ŀ ƴŜŜŘ ǘƻ ŜƴŀōƭŜ ¦LΩǎ ŀ ŎƻƴǎƛǎǘŜƴǘ ŀƴŘ Ŝŀǎȅ ƳŜǘƘƻŘ ǘƻ ōƛƴŘ ǘƻ Řŀǘŀ ǘƘŀǘ ǿƛƭƭ ŘƛǎǇƭŀȅ ǇǊƻƎǊŜǎǎΦ  

Storing progress for jobs in SQL Server delivers an easy and common data store for such data.  Second, 

ǎƻƳŜ ǘƘƛǊŘ ǇŀǊǘȅ ǎȅǎǘŜƳǎ ŀƭƭƻǿ ŦƻǊ ŜǾŜƴǘ ōŀǎŜŘ ǊŜƎƛǎǘǊŀǘƛƻƴ ŦƻǊ ǎǘŀǘǳǎ ŎƘŀƴƎŜǎ ŀƴŘ ƛǘΩǎ ǎƛƳǇƭȅ ŜŀǎƛŜǊ and 

lighter weight to code this directly.  When the status service is either notified or polls the third party 

applications and is notified the job has ended, either successfully or unsuccessfully, the status service 

delivers a correlated XML message back to BizTalk with that information.  Ultimately, the status service 

acts as the alert from any third party application that is integrated into the solution. 

BizTalk delivers an integrated business rules engine that allows for adaptive processes to be defined and 

maintained as the system evolves.  Data facts from the media, workflow process or context or third 

party applications can be leveraged to dynamically control the decisions made within the workflows.  

Then, business users can maintain those business rules and policies for the system without having to 

modify the source code in order to do so. 

BizTalk is configured through Business Activity Monitoring (BAM) to track milestones and data that is 

collected during the workflows.  As a milestone is hit, or data is made available that information is 



pushed from BizTalk to a SQL Server data warehouse.  SQL Server has been configured to run pre-built 

jobs that will update the BAM cubes.  This information is bubbled up from SQL Server, through 

tŜǊŦƻǊƳŀƴŎŜ tƻƛƴǘ YtLΩǎΣ ǎŎƻǊŜŎŀǊŘǎ ŀƴŘ ŘŀǎƘōƻŀǊŘǎ ŀƴŘ ǾƛŜǿŜŘ ǿƛǘƘƛƴ {ƘŀǊŜtƻƛƴǘΦ  tŜǊŦƻǊƳŀƴŎŜ tƻƛƴǘ 

is configured to utilize the cubeǎ ŀǎ Řŀǘŀ ǎƻǳǊŎŜǎ ǘƻ ŘƛǎǇƭŀȅ YtLΩǎ ŀƴŘ ŀƴŀƭȅǘƛŎ ŎƘŀǊǘǎΦ   

SharePoint is utilized as a consistent portal for user interaction.  Users can execute the bulk of their 

workload through SharePoint.  However, if the user needs to log into an underlying third party system 

the data and actions initiated through SharePoint are available as if the user utilized the native user 

interfaces from the third party application directly. 

Silverlight based web parts are used to allow the end user to search, preview and view media that is 

stored in the DAM.  The Silverlight web parts leverage the same WCF interfaces utilized by BizTalk. 

SharePoint is the mechanism that controls human based workflow.  When the user wants to initiate a 

new ingest or delivery workflow the user launches a form in SharePoint, fills out the needed data and 

starts a SharePoint workflow.  SharePoint communicates with BizTalk through the standard BizTalk 

SharePoint Adapters.  As information from SharePoint based workflows need to get passed to the bus, 

SharePoint WF based workflows will push data into designated document libraries.  The messages 

placed in those document libraries are instances of XML that conform to XML Schema BizTalk is 

expecting to find. 

Once BizTalk picks up the message from SharePoint BizTalk will instantiate the appropriate set of BizTalk 

Orchestrations based on the message type that is passed in.  When BizTalk needs to direct one of the 

third party applications that are known to maintain its own state and progress, BizTalk first executes the 

appropriate interface method through the WCF wrapper.  When that specific tool responds with its job 

identifier BizTalk then informs the Status Service of an executing job for the specific tool.  Now the 

Status Service will communicate with the long running process, updating progress centrally for display 

and ultimately notify BizTalk when the job is done and it can move on. 

¢ƘŜ ǎǇŜŎƛŦƛŎ ŦǳƴŎǘƛƻƴǎ ǘƘŀǘ Ŏŀƴ ōŜ ǇƭǳƎƎŜŘ ƛƴǘƻ ǘƘŜ ŀǊŎƘƛǘŜŎǘǳǊŜ ŀǊŜ ǳƴƭƛƳƛǘŜŘΦ  ²ƘŀǘΩǎ ŘŜǘŀƛƭŜŘ ƘŜǊŜ ƛǎ ŀ 

blueprint that can be readily applied to solve a multitude of Digital Content Management needs. 

  



Digital Content Management Solution  
A working solution consistent with the overall architecture described earlier has been developed, is 

available for demonstration and is detailed in this section.  

Two workloads are implemented within the solution, a master asset ingest and a multi-channel multi 

asset distribution. 

The ingest starts with a form in SharePoint that gets filled out, BizTalk ultimately receives the 

instructions from the form.  Then BizTalk instructs Signiant® to get the file and move it to where Artesia® 

and Rhozet® can use it, and then instructs Artesia® to ingest the file.  Once complete BizTalk instructs 

Rhozet® to build a thumbnail and proxy, aggregates available meta data, ingests and associates the new 

thumbnail and proxy within Artesia® to the master and finally tells the original user who started the 

ingest that the job is finished. 

The delivery workflow starts with a user selects one to many media assets within Artesia®, through the 

portal in Silverlight® based media web parts and indicates one to many delivery locations.  BizTalk 

receives the instructions, tells Signiant® to move the master media needed from Artesia® to a local SAN, 

instructs Rhozet® to create the target formats based on profiles set up for the target locations and when 

finishes instructs Signiant® to move the distribution packages to their ultimate destination. 

The solution includes eight Windows 2008 hyper-v Servers.   The servers consist of an Active Directory 

Domain Controller, Exchange server, OCS server, Signiant®, Artesia®, Rhozet®, an Application server and 

a MOSS server.  The Application server has BizTalk, Performance Point, SQL Server and the Status 

Service installed and configured.  The MOSS server has SharePoint, Nintex®, Telerik® and the custom 

Silverlight components installed and configured. 

The solution detailed was delivered at the North American Broadcasters (NAB) in 2009 as well as the 

International Broadcast Convention (IBC) in 2009.  The working solution was built utilizing two full time 

development resources and an infrastructure resource within six calendar weeks. 



Products Applie d

 
Product Utilization 

As the architecture described, there is a common portal for users to interact, an instance of a Services 

Oriented Architecture in action as well as an integrated Business Intelligence platform integrated to the 

solution. 

The common portal that users log into is Microsoft Office SharePoint Portal Server.  All of the standard 

SharePoint features are still intact.  In addition, the user has the option of interacting with Artesia® to 

search and view media assets through web parts, initiating the digital content workflows directly, or 

reviewing the dashboards with the daǘŀ ǘƘŀǘΩǎ ŎƻƭƭŜŎǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻŎŜǎǎΦ  ¢ƘŜ 5ŀǎƘōƻŀǊŘǎ ŀǊŜ 

built using Performance Point web parts.  Performance Point is using SQL Server Analysis Services cubes.  

The data in the cubes is populated by a feature in BizTalk called BAM.  The BizTalk orchestrations have 

defined milestones and data points that are relevant for us to watch with BAM, so when the workflows 

execute BizTalk is configured to populate SQL with the collected data. 

Central to the system is BizTalk Server and the use of BizTalk orchestrations.  BizTalk orchestrates the 

various calls between systems, utilizing WCF as the common communication technology.  Any 

orchestrations or schemas that are exposed from BizTalk are done so through WCF endpoints.  Any third 

party or .Net services utilized are consumed by BizTalk through WCF. 

A provider model is leveraged which allows multiple specific technologies the ability to fulfill the 

ŀōǎǘǊŀŎǘ ōǳǎƛƴŜǎǎ ŀŎǘƛƻƴΦ  Lƴ ƻǳǊ ǿƻǊƪƛƴƎ ŜȄŀƳǇƭŜ ǿŜ ŀǊŜ ǳǘƛƭƛȊƛƴƎ hǇŜƴǘ¢ŜȄǘΩǎ !ǊǘŜǎƛŀ®, IŀǊƳƻƴƛŎΩǎ 

Rhozet® and Signiant®.  After completing the solution Microsoft Expression Encoder 3 was release, 

Expression Encoder was added into the solution without having to modify the core ingest or distribution 

workflows. 


