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AXF in the Stack 

• AXF Layered Context within an IT System 

AXF-Aware Application

Server/Storage Stack with AXF support

Archive eXchange Format (AXF), Including Internal File System

Block Level Addressing File System

Medium (without File System) Medium (with File System)

Operating System – Hardware Abstraction Layer

Driver

Physical Drive
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AXF Structural Overview 

• AXF Objects Identical on All Media Types 

• Small Storage Differences on Certain Media 
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Inside an AXF Object 

• Binary Structure Containers Define Elements 

• Structural Metadata Carried Redundantly 
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Lightweight File System in AXF 
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Spanning in AXF 

• Spanned 

Sets 

• UUIDs as 

Identifiers 

& Links 

Medium 1 (Initial Medium of a Spanned Set)

Medium Identifier: Medium.UUID = Um1

Object Header: Object.UUID = Uo1

Fragment Footer:

     FragmentPairUUID = Uf1

     FragmentNumber = 1

     NextMediumUUID = Um2

Medium 2 (Intermediate Medium of a Spanned Set)

Medium Identifier: Medium.UUID = Um2

Object Header: Object.UUID = Uo1

Fragment Header:

     FragmentPairUUID = Uf1

     FragmentNumber = 2

     PreviousMediumUUID = Um1

Fragment Footer:

     FragmentPairUUID = Uf2

     FragmentNumber = 2

     NextMediumUUID = Um3

Medium Content

Medium Content

Medium 3 (Final Medium of a Spanned Set)

Medium Identifier: Medium.UUID = Um3

Object Header: Object.UUID = Uo1

Fragment Header:

     FragmentPairUUID = Uf2

     FragmentNumber = 3

     PreviousMediumUUID = Um2

Medium Content

Object Footer: Object.UUID = Uo1
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Versioning in AXF 

• Collected 

Sets 

• Processes 
– Add 

– Delete 

– Replace 

• Product 

Objects 

Anchor Object (Initial Object of a Collected Set)

Medium Identifier: Medium.UUID = Um1

Object Header: 

     Object.UUID = Uo1

     CollectedSetUUID = Uo1

     SetSequence = 1

File: Video1 

(processing=default)

File: Audio1

(processing=default)

File: Audio2

(processing=default)

Object Footer: 

     Object.UUID = Uo1

     CollectedSetUUID = Uo1

     CollectedSetSequence = 1

Subsequent Object (Final Object of a Collected Set)

Medium Identifier: Medium.UUID = Um1

Object Header: 

     Object.UUID = Uo2

     CollectedSetUUID = Uo1

     CollectedSetSequence = 2

Object Footer: 

     Object.UUID = Uo2

     CollectedSetUUID = Uo1

     CollectedSetSequence = 2

File: Audio1 

(processing=REPLACE)

File: Audio2

(processing=DELETE)

File: Closed Caption1

(processing=ADD)
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AXF Features 

• Designed for Operational Storage, 

Transport, & Long-Term Preservation 

• Creates Objects – Grouping Files & 

Metadata in Self-Contained & 

Self-Describing Packages 
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AXF Features (2) 

• Unlimited File Sizes, Unlimited 

Numbers of Files of Any Type 

(not just media files) in Objects 

• Unlimited Sizes of Objects; 

Unconstrained by Media Size 

through Use of Media Spanning 
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AXF Features (3) 

• Stores All Types of Data on All Types 

of Media – Not Just Data Tapes – 

With & Without File Systems 

• Facilitates Remote Storage 

– Including “Cloud” Solutions 
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AXF Features (4) 

• Enables Updating of Object 

Content (including Metadata) 

Without Loss of Earlier Content, 

through Versioning 

• Stores OAIS Preservation Information 

– Per ISO Open Archival Information 

System 
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AXF Features (5) 

• Provides Resilient Structures through 

Use of Redundant Data & 

Cryptographic Hash Algorithms 

• Achieves Maximum Speed to/from 

Media 

– Through use of Streaming 
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AXF Features (6) 

• Abstracts Storage from Media, 

Operating Systems, File Systems, 

and Applications 

• Includes Light-Weight File System 

within Objects 

– Establishes File and Folder Hierarchy 



© 2013 SMPTE © 2015 SMPTE 

AXF Features (7) 

• Field-Proven through Widespread 

Deployment in Both Media & 

Non-Media Applications 



© 2013 SMPTE © 2015 SMPTE 

AXF Futures ─ for Workflows 



© 2013 SMPTE © 2015 SMPTE 

SMPTE MOTION IMAGING JOURNAL 

JANUARY/FEBRUARY, 2014 
 

 
S. MERRILL WEISS / MERRILL WEISS GROUP LLC 

CHAIR, SMPTE AXF WORKING GROUP 

 

AXF – Archive eXchange Format: 

Interchange and Interoperability 

for Operational Storage and 

Long-Term Preservation 


