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Time Machine
October 2007

• hourly backups via launchd


• FSEvents scan to discover changed files


• exclusion list


• whole changed files copied


• unchanged directories and files use hard links


• backup tree to create illusion


• all stored in a single HFS+ file system
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High Sierra: APFS
September 2017

• modern file system


• copy on write for reliability


• snapshots; previous Mobile Time Machine was > 10,000 lines of code


• no directory hard links


• clone files


• sparse files



macOS Mojave
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Time Machine to APFS
many advantages

• complete compatibility with source file system (clones, sparse files)


• per-block rather than per-file changes copied


• modern copy-on-write file system


• smaller backups copied faster


• low maintenance, repair rare



macOS Big Sur
November 2020



M1 Mac
November 2020



BackupLoupe
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Carbon Copy Cloner
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