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1. Concept
A ZFS Hybrid Pool combines HDDs (cheap, large) with SSDs or NVMe (fast, expensive) in a single pool. The

"Special Vdev" allows storing certain data preferentially on flash.

Pool components

HD Vdev: RAIDZ2 pool for bulk data

Special Vdev: Mirror SSD for metadata/small files

Cache Vdev (L2ARC): Read cache on SSD

Log Vdev (SLOG): Sync write protection on NVMe

2. Create Special Vdev
# Pool mit HD-RAIDZ2 und SSD-Mirror als Special Vdev:

zpool create -o ashift=12 tank \

   raidz2 sda sdb sdc sdd sde sdf \

   special mirror ssd1 ssd2

Alternatively add to existing pool:

zpool add tank special mirror ssd1 ssd2

3. Control Data Allocation
With "special_small_blocks" you determine which data goes to the Special Vdev:

# Nur Metadaten auf Special Vdev (Standard):

zfs set special_small_blocks=0 tank

# Dateien bis 64K auf Special Vdev:

zfs set special_small_blocks=65536 tank

# Alle Dateien auf Special Vdev (Special = pures Flash):

zfs set special_small_blocks=1048576 tank  # 1MB

Recommendation: special_small_blocks=65536 (64K) — captures metadata and small config files, preserves flash
capacity.

4. zfs rewrite (Move Data)
With "zfs rewrite" data can be moved between HD and flash (OpenZFS 2.2+):

# Alle Daten auf Special Vdev (Flash) verschieben:

zfs rewrite -r tank
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# Daten zurueck auf HD-Vdev:

zfs set special_small_blocks=0 tank

zfs rewrite -r tank

5. Fast Dedup
Fast Dedup stores the dedup table on the Special Vdev instead of RAM. This drastically reduces RAM

requirements.

# Fast Dedup aktivieren:

zfs set dedup=skein tank

zpool set dedup_table_size=10G tank

# Status:

zpool get dedup_table_size tank

zpool get dedup_table_used tank

Fast Dedup available from OpenZFS 2.2+. Tables can be cleaned: zpool scrub (also cleans dedup).

6. Recommended Setup
Hybrid Pool Example

HD-Vdev: 6x 8TB HDD in RAIDZ2 (ca. 32TB net)

Special Vdev: 2x 1TB NVMe/SSD in Mirror (metadata)

SLOG: 2x 32GB Optane/NVMe in Mirror (sync writes)

L2ARC: 1x 2TB SSD (read cache, optional)


