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The Linux Storage Stack Diagram (Linux Kernel 6.18)

(version 6.18 2026-01-11, outlines the Linux storage stack as of Linux Kernel version 6.18) mmap (anonym.
5 5 < pages) T
el | £ g Applicat 5| 5| 8lE
E 55 f_-% o o 8 g pplications (processes) 2 2 Sl =
ol O O = n — [0 R e T T L L 20 o2 o 6
W & o O S| = ! loop/ ™ ) S| g5 2
ols = o T 2| @ ' read (2)  write (2) __open (2) stat (2) chmod (2) .. (2) S Sl S|e
=] 8 SR : zloop ; N zl z| z|e
o iC ' [ 4 i
s . '
S i 4 : VFS A i nvmet
> :
-8 < ‘g E 4 ' N 7 ] N\
g, g b AREIREAR : Block-based FS | Bl 5 Pseudo FS pu?[?c?scclaa::s al €] |e §'
AREARES = ol |2 a ' 5 =S| |zl |x
E' E| % t_g_l i %I ;I 2' [ext4] [btrfs] [xfs] [f2fs] [smbfs] [ceph] proc sysfs : g g 9§_J g
si(= 12 el <l 12| T = : [—] m tmpfs 2| [S| 2] |2
§ 5 [ g : g 8 [gfsz] E)cfsz] [ntfsS] : [I] pipefs | | usbfs Yo < c
2 = H ‘ ramfs o<
a5 M iS09660 | nfs futexfs | | ... L] &8
: [a) OI : Ioc?llc scsilayout evtmpfs
[ target_core_mod ] ' =~ [erofs ] [squashfs] [ ] L L] [ nvmet ]
! N JA L
' fuse
target_core_file |+ Stackable FS D —
v ' ubifs| |jffs2
- o [ecryprfs] [overlayfs ] —
target_core_iblock '
v : N AN J \/\
[E\rget_core_user \ J struct bio
Y ! .
' fscache \——) userspace - operation & flags
target_core_rd ' (e.g. sshfs) - target device
—Y . ' - bvec list
target_core_pscsi ' —> network - bvec_iter
\ Jo (sector, size, index)
memoryy,  userspacey, ' \/\
N\ \ \ g J
7o ’ h BIOs (block I/Os)
: - - - - ~
H (optional) Devices on top of "normal” block devices
device mapper (dm) [ drbd ]
' )
! e [dm-cache] [dm-clone] [dm-crypt] [dm-ebs] [dm-era] [dm-integrity] § [dm-delay][dm-dust] [md (RAID)]
v — c
H ie) o
g[dm-linear] [dm-mirror] [dm-pcache] [dm-raid] [dm-stripe] [dm-switch] '%
' >
h <} - . . . °
! o [dm-thln] [dm-unstrlpe] [dm-venty] [dm-vdo] [dm-wntecache] [dm-zoned] 2 [dm-ﬂakey][dm-zero]
: k N
! 3 7
Block Layer
blk_mgq
i 1/0 scheduler
i | stackable
AN
! kyber bfq mg_deadline
: Request based drivers BIO based drivers
I .\
: . . l —
E Request-based
, dm targets NVMe Layer v
i |/dev/loop* [/dev/nullb*] [dm-multipath] [/dev/ublkb*] Pdev/rbd*] [/dev/vd*] [/dev/mmcblk*p*] [/dev/mtdblock*ro] [/dev/nvme*n*] [/dev/ng*] /dev/n64cart
E Y Y \ 4 \ 4 Y
i |loop [’dev/zloop*] [null_blk] Pdev/zram*] [/dev/nbd*] [/dev/dasd*] [/dev/rssd*] /dev/ubiblock* A 4 - [/dev/rd*] [’dev/pmem]
! NVMe transport drivers
Lo v v v y v v
s : nvme-tc
---------- (ubkb | | [ rbd || | virtio_bik | ﬁnﬂ (mtdblock | [ ubi | P né4cart
v userspace (_J v v \ 4 4 v v [nvme (poi)| | [ nvme-rdma | v v
SCSI mid Layer Ea@ nbd [dasd] [mtip32xx] MTD _ [brd ] [ pmem ]
SCSI upper level drivers sysfs (Memory Technology Device) [nvme-fc] [nvme-loop]
(transport attrib.) network :
[dev/sd* | |/dev/sr* :
[ ] [ ] \— % memory '
[/dev/st*] [ ] R EEEETY EEEEE PEREE FERPR
. Transpo;t Classes \—» infiband/RoCE/iWarp
scsi_transport_fc | |..._sas
[ [ = port_ ] [ = ] E] \— network
\ 4 \—> fibre Channel HBA driver
SCSI low level drivers
----[tcm_loop] [ aacraid ] vmware_pvscsi
\ 4
[ libata ] [smartpqi] megaraid_sas [3 virtio_scsi memory
mpt3_sas hyperv_storage
= () o
mpi3mr iscsi_tcp
\ network %
Physical Devices
A Y Y Y Y Y Y Y
ATA controller LSI HBA LSI RAID Hyper-V Raw Flash PCle NVMe N64 cartridge
Y \ 4 A 4 \ 4 \ 4
Adaptec RAID [l Broadcom MPI3.0 HBA/RAID IBM DASD Micron PCle
Y Y Y
Adaptec SmartHBA/RAID SD-/MMC-Card

J

The Linux Storage Stack Diagram
https://www.thomas-krenn.com/en/wiki/Linux_Storage_Stack_Diagram

Design Werner Fischer, support by Christoph Hellwig, Richard Weinberger et al.
License: CC-BY-SA 4.0, see http://creativecommons.org/licenses/by-sa/4.0/


https://www.kernel.org/doc/html/latest/filesystems/vfs.html
https://docs.kernel.org/scsi/
https://docs.kernel.org/driver-api/target.html
https://docs.kernel.org/admin-guide/ext4.html
https://docs.kernel.org/filesystems/btrfs.html
https://docs.kernel.org/admin-guide/xfs.html
https://docs.kernel.org/filesystems/f2fs.html
https://docs.kernel.org/filesystems/gfs2.html
https://docs.kernel.org/filesystems/ocfs2.html
https://docs.kernel.org/filesystems/isofs.html
https://www.kernel.org/doc/html/latest/filesystems/squashfs.html
https://docs.kernel.org/filesystems/ntfs3.html
https://docs.kernel.org/admin-guide/cifs/usage.html
https://docs.kernel.org/filesystems/ceph.html
https://docs.kernel.org/admin-guide/nfs/nfs-client.html
https://docs.kernel.org/admin-guide/nfs/pnfs-scsi-server.html
https://docs.kernel.org/filesystems/ecryptfs.html
https://docs.kernel.org/filesystems/overlayfs.html
https://www.kernel.org/doc/html/latest/filesystems/fuse.html
https://docs.kernel.org/next/driver-api/usb/callbacks.html
https://docs.kernel.org/filesystems/proc.html
https://docs.kernel.org/filesystems/sysfs.html
https://docs.kernel.org/next/filesystems/tmpfs.html
https://docs.kernel.org/filesystems/ramfs-rootfs-initramfs.html
https://docs.kernel.org/driver-api/usb/usb.html#what-files-are-in-devtmpfs
http://www.linux-mtd.infradead.org/doc/ubi.html
http://www.linux-mtd.infradead.org/doc/ubi.html#L_ubiblock
http://www.linux-mtd.infradead.org/doc/general.html#L_mtdblock
http://www.linux-mtd.infradead.org/doc/general.html
https://docs.kernel.org/driver-api/mmc/mmc-dev-parts.html
https://docs.kernel.org/admin-guide/blockdev/nbd.html
https://docs.kernel.org/admin-guide/blockdev/nbd.html
https://docs.ceph.com/en/quincy/rbd/
https://docs.kernel.org/admin-guide/blockdev/zram.html
https://docs.kernel.org/admin-guide/blockdev/zram.html
https://docs.kernel.org/scsi/aacraid.html
https://docs.kernel.org/scsi/scsi_mid_low_api.html
https://docs.kernel.org/scsi/smartpqi.html
https://lwn.net/Articles/841061/
http://www.linux-mtd.infradead.org/doc/jffs2.html
https://docs.kernel.org/admin-guide/device-mapper/index.html
https://docs.kernel.org/admin-guide/blockdev/drbd/index.html
https://docs.kernel.org/admin-guide/md.html
https://docs.kernel.org/admin-guide/bcache.html
https://docs.kernel.org/admin-guide/device-mapper/dm-clone.html
https://docs.kernel.org/admin-guide/device-mapper/dm-crypt.html
https://docs.kernel.org/admin-guide/device-mapper/dm-integrity.html
https://docs.kernel.org/admin-guide/device-mapper/cache.html
https://docs.kernel.org/admin-guide/device-mapper/dm-ebs.html
https://docs.kernel.org/admin-guide/device-mapper/era.html
https://docs.kernel.org/admin-guide/device-mapper/linear.html
https://docs.kernel.org/admin-guide/device-mapper/thin-provisioning.html
http://www.linux-mtd.infradead.org/doc/ubifs.html
https://www.thomas-krenn.com/en/wiki/Linux_Storage_Stack_Diagram
https://docs.kernel.org/filesystems/caching/fscache.html
https://docs.kernel.org/block/ublk.html
https://docs.kernel.org/block/ublk.html
https://docs.kernel.org/filesystems/vfat.html
https://docs.kernel.org/filesystems/erofs.html
https://docs.kernel.org/filesystems/nfs/localio.html
https://docs.kernel.org/admin-guide/blockdev/zoned_loop.html
https://docs.kernel.org/block/switching-sched.html
https://docs.kernel.org/block/bfq-iosched.html
https://docs.kernel.org/block/kyber-iosched.html
https://docs.kernel.org/admin-guide/device-mapper/unstriped.html
https://docs.kernel.org/admin-guide/device-mapper/verity.html
https://docs.kernel.org/admin-guide/device-mapper/writecache.html
https://docs.kernel.org/admin-guide/device-mapper/dm-zoned.html
https://docs.kernel.org/admin-guide/device-mapper/vdo.html
https://docs.kernel.org/admin-guide/device-mapper/delay.html
https://docs.kernel.org/admin-guide/device-mapper/dm-dust.html
https://docs.kernel.org/admin-guide/device-mapper/zero.html
https://docs.kernel.org/admin-guide/device-mapper/dm-flakey.html
https://docs.kernel.org/admin-guide/device-mapper/dm-pcache.html
https://docs.kernel.org/admin-guide/device-mapper/striped.html
https://docs.kernel.org/admin-guide/device-mapper/dm-raid.html
https://docs.kernel.org/admin-guide/device-mapper/switch.html

