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Virtual Devices
Mirroring, RAIDZ and spares
Dirty Time Logging for resilvering

Interface Model: LBAs
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ZAP

ZPL znodes

ZIL

DSL

Transaction Group Commit
Always consistent on disk
No journal – not needed

Interface Model: DVAs

TraversalDMU Transaction Engine
dnodes

dbufs

Object Based Transactions
Object Sets, Objects, Offset/Range, TXs 
  => “Make 7 changes to 3 objects”

Interface Model: Objects

FS

POSIX Interface
VNODE/VFS Implementation
Look and feel of a filesystem

/dev/zfs

libzfs

Management
Commands

zvol

RAW
UFS

iSCSI
SWAP

DB ?

Other

LD
I

ARC

Configuration

c

MRU MFU
p

MRU MFU

c

Ghost Caches

MetaslabsZIO

VDEVVDEV

VDEV TXG Batch I/O
Schedule, aggregate, issue at will
No resync if power lost
Runs at platter speed
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ZFS

ZPL

VFS

ZIL

ZAP

DMU

DSL

DVA

ARC

MRU

MFU

ZIO

VDEV

TXG

LDI

LBA

TX

c & p

SPA

ZFS

Virtual Filesystem

ZFS POSIX Layer

ZFS Intent Log

ZFS Attribute Processor

Data Management Unit

Dataset and Snapshot Layer

Data Virtual Address

Adaptive Replacement Cache

Most Recently Used

Most Frequently Used

ZFS IO

Virtual Device

Transaction Group

Layered Driver Interface

Logical Block address

Transaction

Cache Size & MRU/MFU Split

Storage Pool Allocator
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