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De-Mystifying LTO, 
or: LTO for the Masses
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1st part by 
Linda Tadic
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Write and Read
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Formatting

TAR 

• only possibility from LTO-1 to LTO-4 

• still possible today 

LTFS 

• possible (and recommended) since LTO-5
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TAR

• standard TAR 

➔ bloc size 

➔ number of archives per cartridge 

➔ archives needing more than one cartridge 

• TAR with a proprietary data encoding (e.g. 
BRU, Retrospect)
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LTFS

• different versions (current 2.5.1) 

• almost one implementation per vendor, but … 

• … “ltfs” and “mkltfs” common commands 

• lossless compression (default) or 
uncompressed data 

• unencrypted (default) or encrypted data
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Storage of Tapes

• shelf 

• tape library 

• fireproof cabinet
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Operating System

• Unix/Linux 

• macOS 

• Windows
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Software

• proprietary 

• open source  

• graphical user interface (GUI) 

• command-line interface (CLI)
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Workflow

• prepare the data for archiving 

• format an LTO cartridge with LTFS 

• mount the formatted LTO cartridge 

• write the data onto the LTO cartridge
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AMIA Open Source

LTOpers (CLI) 

➔ github.com/amiaopensource/ltopers
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http://github.com/amiaopensource/ltopers
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Migration
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When?

• tape drives for a generation you use are not 
longer manufactured
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Plan the Next Migration

• file naming 

• barcodes 

• checksums 

• write cartridge memory chip data also on 
the tape 

• technical metadata 

• code to retrieve the files
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Barcodes

BARCODE_REGEX="^[A-Z0-9]{6}(L[5-9]|M8)$"
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Checksums

cryptographic 

• MD5 

• SHA-1 

• SHA-256 

• SHA-512 

non-cryptographic 

• CRC-32 

• xxHash 32 

• xxHash 64 

• xxHash 128
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• storage of the cartridges 

• three copies … 

• … in geographically distant locations 

• data integrity check 

• data migration 

• availability of LTO decks

“Longterm”
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read  | script | write

script to modify 

• container 

• codec 

• both container and codec 

• metadata 

• filename
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Example: Video

from: 

• AVI / 8-bit and 10-bit uncompressed 

• QuickTime (.mov) / 8-bit and 10-bit 
uncompressed 

• MP4 / 8-bit and 10-bit uncompressed 

to: 

• Matroska (.mkv) / FFV1

27

Modify Container and Codec

QuickTime

FLAC 
FFV1

WAVE 
uncompressed

Matroska

pcm_s16le 
yuv422p10le

pcm_s16le 
yuv422p10le filter

multiplex

decode

code

demultiplex

28



Container and Codec

➔ read file from source LTO 

➔ demultiplex file 

➔ decode file 

• Y′CBCR, 4:2:2, 10 bit, “raw” [yuv422p10le] 

➔ encode file 

➔ multiplex file 

➔ write file to destination LTO
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3rd part by 
Larry Blake
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