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Partition namespace for different metadata

- S* - "superblock"” properties for the entire store
- B* - block allocation metadata (free block bitmap)

- T* - stats (bytes used, compressed, etc.)

- (C* - collection name = cnode_t
- 0O* - object name — onode_t or bnode _t
- X* -shared blobs

- L* - deferred writes (promises of future 10)

- M* - omap (user key/value data, storeu. VotsjuEiET
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Terms Three ways to write

« Sequencer * New allocation

B . - Any write larger than
An independent, totally ordered min_alloc_size goes to a new,

queue of transactions unused extent on disk
- One per PG - Once that |10 completes, we commit

the transaction
e TransContext

« Unused part of existing blob
- State describing an executing )

- Commit temporary promise to
(over)write data with transaction

* includes data!
- Do async (over)y.:ite
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Small write strategies

® (: Uncompressed write of a complete, new blob.
o write to new blob

o kv commit

® P: Uncompressed partial write to unused region of an existing blob.
o write to unused chunk(s) of existing blob

o kv commit

W: WAL overwrite: commit intent to overwrite, then overwrite async. Must be chunk_size = MAX(block_size,
csum_block_size) aligned.
o kv commit

o wal overwrite (chunk-aligned) of existing blob

* N: Uncompressed partial write to a new blob. Initially sparsely utilized. Future writes will either be P or W.
© write into a new (sparse) blob

o kv commit

R+W: Read partial chunk, then to WAL overwrite.
o read (out to chunk boundaries)

o kv commit
o wal overwrite (chunk-aligned) of existing blob

® C: Compress data, write to new blob.
© compress and write to new blob

o kv commit

Possible future modes

* F: Fragment lextent space by writing small piece of data into a piecemeal blob (that collects random, noncontiguous bits
of data we need to write).
o write to a piecemeal blob (min_alloc_size or larger, but we use just one block of it)

o kv commit

* X: WAL read/modify/write on a single black (like legacy bluestore). No checksum.
© kv commit

o wal read/modify/write

Mapping
This very roughly maps the type of write onto what we do when we encounter a given blob. In practice it's a bit more
complicated since there might be several blobs to consider (e.g., we might be able to W into one or P into another), but it

should communicate a rough idea of strategy.

raw raw (cached) csum (4 KB) ¢sum (16 KB)  comp (128 KB)

128+ KB (over)write U U U u C

64 KB (over)write U ] ] u UorC

4 KB overwrite W PlW PlW P|R+W P| N (F?)

100 byte overwrite R*W P|W P|R+W P|R+W PIN(F?)

100 byte append R+W  P|W P|R+W P|R+W PIN (F?) v AccelatERE T
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Bluestore vs Filestore HDD Random Write Throughput

Filestore

= Bluestore (wip-bitmap-alloc-perf)
BS (Master-a07452d)

= BS (Master-d62a4948)

- Bluestore (wip-bluestore-dw)

Throughput (MB/s)
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0 Size

Bluestore vs Filestore HDD Random Write IOPS

2000
1500 - — Filestore
== Bluestore (wip-bitmap-alloc-perf)

o 1000 BS (Master-a07452d)
8 5004 —— BS (Master-d62a4948)
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\ —— Bluestore (wip-bluestore-dw)
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10 Size

Bluestore vs Filestore HDD Random RW Throughput

350
- ggg | —— Filestore
g 200 - - Bluestore (wip-bitmap-alloc-perf)
= 150 BS (Master-a07452d)
E 100 - == BS (Master-d62a4948)
E 50 - Bluestore (wip-bluestore-dw)
= 0
B e ,@ ,-;], @- “33) rﬁgo c,";]’ '\9’19' m&% @%
IO Size
Bluestore vs Filestore HDD Random RW IOPS
1200
1000 =— Filestore
800 —— Bluestore (wip-bitmap-alloc-perf)
0 600 BS (Master-a07452d)
o 400 = BS (Master-d62a4948)
200 - — Bluestore (wip-bluestore-dw)
0
B > o B o
RO SN P g
IO Size
Bluestore vs Filestore HDD/NVMe Random RW Throughput
350

— Filestore

= BlUestore (wip-bitmap-alloc-perf)
BS (Master-a07452d)

—— BS (Master-d62a4948)

— Bluestore (wip-bluestore-dw)

Throughput (MB/s)
B
38

X © O & % v o @
x%@“@,ﬁbw@mr@@

10 Size

Bluestore vs Filestore HDD/NVMe Random RW IOPS

1400
1200 - = Filestore
1000 i
- Bluestore (wip-bitmap-alloc-perf)

800
© 600 BS (Master-a07452d)
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o 4w \ - BS (Master-d62a4948)
200 = Bluestore (wip-bluestore-dw)
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I0 Size
Bluestore vs Filestore HDD Sequential Write Throughput
500

— 400 — Filestore
E 300 - Bluestore (wip-bitmap-alloc-perf)
:é' 200 BS (Master-a07452d)
g 100 = BS (Master-d62a4948)
g . = Bluestore (wip-bluestore-dw)
'_
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10 Size

Bluestore vs Filestore HDD Sequential Write IOPS

— ilestore

= BluUestore (wip-bitmap-alloc-perf)
BS (Master-a07452d)

== BS (Master-d62a4948)

= Bluestore (wip-bluestore-dw)
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