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The Evolution of 
Production Workflows

Raymond Drewry, MovieLabs
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Drive innovation and deliver tangible solutions to the challenges faced by 
Hollywood in transitioning to next-generation production technologies, 

distribution platforms and content experiences.
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Vision for the Future of Media Creation

White paper lays out principles for building the future 
of production

• Using cloud, real-time engines, automation

• Enabling collaboration, working from anywhere, iteration

• Securing this new model for production

www.movielabs.com/production-technology
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• Supporting 
iteration and 
configurable 
workflows

Ten Principles in Three Categories

CLOUD 
FUNDAMENTALS

SECURITY & 
ACCESS

1. All assets go straight to the 
cloud

2. Applications come to the assets

3. Propagation of assets becomes a 
publish function

4. Archives are deep libraries 
controlled by policy

5. Preservation includes the means 
to use archived assets

SOFTWARE-
DEFINED 
WORKFLOWS

6. Every individual on a project is 
identified and verified, and their 
access permissions are efficiently 
and consistently managed

7. All media creation happens in a 
highly secure environment that 
adapts rapidly to changing 
threats

8. Individual media elements are 
referenced, accessed, tracked 
and interrelated using a universal 
linking system

9. Media workflows are non-
destructive and dynamically 
created using common 
interfaces, underlying data

10. Workflows are designed around 
real-time iteration and feedback
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Migration to cloud

Moving workflows from facility-centric (or hybrid cloud) to cloud-centric
• Assets go directly to the cloud, tools and teams come to the assets
• Creative teams can work from anywhere, no longer needing facilities

Scripted content production is facility centered

Today Vision
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Vision for Securing the Future

1. Security is intrinsic to every component of 
every workflow and does not inhibit the creative 
process

2. The security architecture addresses 
requirements specific to cloud-based workflows

3. Production workflows, processes, and assets 
are kept secure, even on untrusted 
infrastructure

4. Content owners control security and workflow 
integrity

5. Security can be scaled to appropriate levels 
and can integrate with existing security policy 
and management systems

6. The security architecture limits the spread of 
any break and adapts to the evolving threat and 
response environment

SECURITY & ACCESS

6. Every individual on a project is 
identified and verified, and 
their access permissions are 
efficiently and consistently 
managed.

7. All media creation happens in 
a highly secure environment 
that adapts rapidly to 
changing threats.

www.movielabs.com/production-technology
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Collaboration-oriented Zero Trust security architecture

VisionToday

People working from anywhere, outside of traditional perimeters
• Security needs to move from extrinsic perimeter to security intrinsic in every 

component, incorporating concepts such as Zero Trust architecture
• Developing a security architecture supporting and supported by the workflow

Security is facility centered
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Introducing: The Evolution of  Production Workflows

SOFTWARE-
DEFINED 
WORKFLOWS

8. Individual media elements are 
referenced, accessed, tracked 
and interrelated using a universal 
linking system.

9. Media workflows are non-
destructive and dynamically 
created using common 
interfaces, underlying data

10. Workflows are designed around 
real-time iteration and feedback.

www.movielabs.com/production-technology/sdw
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Software-defined workflow defined

A software-defined workflow (SDW) uses a highly configurable 

set of tools and processes to support creative tasks by 

connecting them through software-mediated collaboration and 

automation

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)
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Software-Defined Workflows support creative process

To support creative work and iteration through 
improved collaboration, flexibility and automation

• Connected and highly configurable set of 
interoperable tools and machine processes 
that support human creative work with 
software-mediated collaboration and 
automation

• Built up from interoperable APIs, message 
and metadata exchange

• Bridging tools, workflow platforms, and asset 
management systems
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Today’s Workflows

• New projects require workflow changes to support choices in 
the creative process

• On-the-fly changes require workflows to adapt

• Many of today’s formats and interfaces are bespoke, requiring 
custom engineering for each change
• Requires engineering to accommodate disconnects between 

components and processes

• Every change incurs delay, cost, risk and can introduce errors

• When workflow elements are well defined, swapping them out 
becomes easier and more predictable, stable and secure

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)
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High Level Goals for Software-Defined Workflows

Future workflows must evolve quickly and correctly, whether the motivation 
for change is creative, technical, financial, or something else

• Direct support of human processes

• Improving workflow design and planning

• Improving communication

• Reducing misunderstandings

• Software-mediated support of human processes

• Improving collaboration and communication 

• Automating menial work

• Reducing effort required to assemble, reconfigure and manage workflows

• Improving management of work

• Giving people time back for creative tasks and iterations

• Supporting remote workers and infrastructure-less creative teams at scale
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Workflow might look something like this

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)
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Approach: From Formalism to Deployment

Formal definitions provide foundation 
for workflow design

Tools and services are integrated into 
pipelines

Pipelines are deployed to support 
content creation

• Activities are assigned to 
organizations or people

• Work performed in context: shots, 
characters, etc.
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Software-defined workflows rigorously described

• Rigor promotes consistency, stability, scalability, and efficiency

• With a well-designed extensible data model, software-defined workflows become feasible

• Vocabularies (CV)/names (including alternate terms/thesauri) w/definitions, e.g.,
• Assets types: Camera RAW, Proxy, EDL, LUT, VFX Model, …

• Tasks: Editing, Color Grading, Conforming, Modeling, Rigging

• Participants/Depts/Roles: Studio, VFX House/Editorial, Hair & Makeup/Colorist, Asst Editor, …

• Contexts: Production, Scene, Shot, Take, Camera #, VFX shot, Script Location, Physical Location, …

• Groupings based on structure or function, e.g.,
• Structure: Audio, Image, Video, …

• Function: STEM, Plate, Daily, …

• Ontologies (adds named relationships & additional contexts), e.g.,
• Assets: UsedBy(task), ProducedBy(task), ProxyFor(asset), PartOf(asset)

• Tasks: PartOf(task), PerformedBy(participant)

• Participants: PartOf(organization), performs(role)

• Helper Classes: Provenance, Disposition/ApprovalStatus, …

• Data models & encodings (adds data definitions)
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Assets – Data

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)

Detailed
Decomposition
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Tasks – Work to be performed

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)

Detailed
Decomposition
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Participants – People and organizations

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)

Detailed
Decomposition
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Relationships – Object associations

• Anything can be related to 
anything else

• The relationship describes the 
nature of the association

• Assets: UsedBy(task), 
ProducedBy(task), 
ProxyFor(asset), PartOf(asset)

• Tasks: PartOf(task), 
PerformedBy(participant)

• Participants: PartOf(organization), 
performs(role)

• Helper Classes: Provenance, 
Disposition/ApprovalStatus, …

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)

Assets

Tasks

Participants
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Assets, Tasks, Participants and Relationships

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)

• Workflows are constructed from 
assets, tasks and participants

• Relationships define which assets 
tasks act upon, which participants 
perform tasks
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From Formalism to Deployment

Formal definitions provide foundation 
for workflow design

Tools and services are integrated into 
pipelines

Pipelines are deployed to support 
content creation

• Activities are assigned to 
organizations or people

• Work performed in context: shots, 
characters, etc.



22

Pipelines

• “Pipeline” is commonly used to describe sets of software, 
people, and processes that perform a function

• We use a slightly stricter definition

Pipelines are subsets of software-defined workflows that can be used 
across projects

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)
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Pipelines based on formalism

• Pipelines employ specific tools and services but only identify types 
of assets and roles (i.e., not individuals).

• Pipeline construction is the process of turning the abstractions into 
real things
• Assets become file formats

• Tasks become tools

• Participant roles mapped to job descriptions 

• Pipelines are built from components that interoperate

• Possible because components built on 
• Well-defined assets, tasks and participants based on formal definitions

• Common Mechanisms

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)
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Common Mechanisms facilitate interoperability

• Software-defined workflows abandon the notion 
that interoperability is limited to applications that 
are designed specifically to work together

• Potential mechanisms
• Identification
• Object Retrieval
• Non-Destruction
• Descriptive and Technical Metadata
• Object Derivation, History and Provenance
• Creation and Usage Context Management
• Active Metadata
• Workflow Management and Orchestration
• Resource Management
• Messaging
• Notification
• Security Management
• Disposition/Approval Management

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)
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From Formalism to Deployment

Formal definitions provide foundation 
for workflow design

Tools and services are integrated into 
pipelines

Pipelines are deployed to support 
content creation

• Activities are assigned to 
organizations or people

• Work performed in context: shots, 
characters, etc.
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Making Movies and TV

• Pipelines are like empty factories waiting for materials and 
staff

• The materials and staff relate to aspects of a project like
• Location 3, Day 1, Scene 24

• VFX Sequence ‘sb’, VFX Shot 0023

• Hurled rock (flying), hurled rock (smashing)

• French dub

• We call that “Context”

• Context + Pipeline = Project Work

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)
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Contextual Model

• The contextual model defines 
how the asset-task-participant-
relationship model is applied to 
the creative process.

• Create call sheet for Location 
3, Day 1

• Build mesh for Blubgub

• Render VFX Sequence ‘sb’, 
Shot 3

• Shoot scene 24, shot 11

©2020 The Society of Motion Picture and Television Engineers, Inc (SMPTE)

Tasks

Participants

RelationshipsContext

Assets
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From Formalism to Deployment

Formal definitions provide foundation 
for workflow design

Tools and services are integrated into 
pipelines

Pipelines are deployed to support 
content creation

• Activities are assigned to 
organizations or people

• Work performed in context: shots, 
characters, etc.
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Conclusions

• MovieLabs’ member studios laid out a common vision for the future of 
media creation addressing Cloud, Security and Software-defined 
workflows

• These technologies are creating new opportunities for content creators

• We offer a software-defined workflows approach for providing creatives 
with agile workflows that that meet their needs in a timely and efficient 
manner
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Working Towards Solutions

• We believe collaboration is essential to achieving software-defined workflows

• Success is best achieved if potential beneficiaries work together to advance 
cross-industry goals

• Next steps for software-defined workflows

• Common data models/ontologies for workflows

• Common APIs for creative and collaboration tools to interact with workflow management 
and orchestration systems

• Best practices

• If interested in more information visit our production tech page, our new 2030 
blog, or our Software-defined workflow page
https://www.movielabs.com/production-technology
https://movielabs.com/blog/
https://movielabs.com/production-technology/sdw/
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