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Introduction

* Stripe Size - 4K
* Plug In — Jerasure

* Stripe Size — 16K
*Plugin —ISA-L
* Flag - allow_ec_optimizations




Hardware

Dell R760 X5D 2 X
Intel(R)
Xeon(R)
Gold
6438N
(32c/64T)

Dell R660 FIO data
loaders Intel(R)
(clients) Xeon(R)
Silver
4416+

8, 16 and 24
packs

Micron
NVMe (TLC)

3.84T

NA

Performance

Performance




Cluster Configuration

Ceph version Squid
Ceph version - Tentacle
OSD Memory Target Autotune
OSD Memory Target
Autoscaler

Balancer

Scrubbing




Test Coverage

Images

I/O Depths

Pool Types

R/W Ratios

Block Sizes

OSD Count

30 RBD images with 6 FIO Clients

1,2, 4,8, 16, 32, 64, 128, 256

Replica-3, EC (2+2, EC 4+2, EC 6+2)

OR100W, 70R30W, 100RO0W

4KB, 16KB, 32KB, 64KB, 4MB

144 (6 nodes T-shirt size), 288 ( 12
nodes T-shirt size)




Performance Latency chart Squid(8.1) vs. Tentacle (9.0) - EC 4+2, 16K Block sif
random read, All 10 depths =

16k Random Read with 5 images

8.1_6_nodes_classic_ec_4_2_runl 9.0_6_nodes_fast_ec_4_2_run
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Performance Latency chart Squid(8.1) vs. Tentacle (9.0) - EC 4+2, 64K Block sif
random read, All IO depths

64k Random Read with 5 images

8.1_6_nodes_classic_ec_4_2_runl 9.0_6_nodes_fast_ec_4_2_runl
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OSD memory accumulation

OSD Daemon CPU Usage

600%
400%

200%

14:00 15:00 16:00 17:00 pi-Hele} pi=Hele} 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 05:0
= o0sd.O0 == osdl1 == o0sd. 10 == o0sd. 100 == 0sd.101 == o0sd. 102 == o0sd.103 == o0sd.104 == o0sd.105 e=» o0sd. 106 == osd.107

== osd.108 osd. 109 osd.11 0osd. 110 == osd.111 e= 0sd.112 e=» o0sd.113 == o0sd.114 e=» osd. 115 == o0sd.116 == osd.117
— O0sd. 118 == 0sd.119 == 0sd.12 === 0sd.120 == 0sd.1271 = osd.122 osd. 123 osd.124 «= o0sd.125 - o0sd. 126 = osd.127
- o0sd. 128 = 0sd.129 =— 0sd.13 =— 0sd. 130 = 0sd.131 =— o0sd.132 =— 0sd. 133 - o0sd.134 =-— o0sd.135 -~ o0sd.i136 - osd.137

OSD Daemon RSS Usage

20 GB

10 GB

oB
14:00 15:00 16:00 17:00 i-Hele 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 05:0

osd.0O == osd.l == 0sd. 10 == 0sd.100 == 0sd.101 == 0sd.102 == o0sd. 103 == o0sd.104 == o0sd. 105 e=» o0sd.106 == osd.107

-
- osd.108 osd. 109 osd. 11l osd. 110 == osd. 111 e= 0sd.112 e=» o0sd. 113 == o0sd. 114 e=» o0sd. 115 == o0sd.116 == osd.117

- O0sd. 118 == o0sd.119 == o0sd.12 == 0sd.120 = o0sd.1271 = osd.122 osd. 123 osd. 124 «—— o0sd.125 - o0sd.126 = osd. 127
-— 0sd. 128 == 0sd.129 = o0sd.13 =— 0sd.130 = 0sd.131 =— o0sd.132 = 0sd.133 -~ o0sd.134 =-— o0sd.135 -~ o0sd.136 - o0sd.137



EC Memory Leak Investigation «o?)

Fast Erasure Coding implementation showed progressive memory leak during
sustained random read I/O workloads, causing OSD memory exhaustion
(20-22GB peak vs 16GB target).

It was seen that the ECDummyOp objects (~1k) accumulated in OSD memory
during normal I/O operations when PGs transition to idle state.

These objects were not freed until a PG interval change occurred, resulting in
memory growth during extended test runs.



EC Memory Leak Workaround / Patch (Q)

Implemented PG repeer operation between test iterations to force PG interval
changesand trigger ECDummyOp cleanup.

ceph pg dump pgs brief | awk '/*[0-9]+\.[0-%9a-f]+/ {print $1}' | xargs -P 32 -n 1 ceph pg repeer

Upstream tracker and PR - hitps://tracker.ceph.com/issues/74433 ,
https://github.com/ceph/ceph/pull/66961



https://tracker.ceph.com/issues/74433

After the fix OSD memory

OSD Daemon CPU Usage

600%
400%
200%
0% - : -
06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00
== 0sd.0 == osdl == o0sd10 == 0sd.100 == 0sd. 102 == 0sd.103 == o0sd.104 == 0sd.105 == 0sd. 106 == o0sd.108 == osd.109
= osd.1 osd 110 osda1 osd. 112 osd. 114 e= o0sd. 1S e=» o0sd. 116 == o0sd. 117 e=» o0sd. 118 e= osd.12 == osd.120
= 0sd. 121 e 0sd.122 == 0sd.123 == o0sd.124 = 0sd.126 = osd.127 osdiz28 o0sd. 129 == o0sd.183 == o0sd.130 = osd.132

0sd. 133 = 0sd. 134 = 0sd.135 =— 0sd.136 =— 0sd.138 =— 0sd.139 =-— o0sd.140 - o0sd.141 =-— osd.142 osd. 1S —— osd.16

OSD Daemon RSS Usage

20 GB
15 GB
10 GB

5 GB

oB

06:00 07:00 08:00 09:00 10:00 11:00 12:00
osd.0O ==

13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00
osd.l] == 0sd.10 == o0sd.100 == 0sd.102 == 0sd.103 == o0sd.104 == 0sd.105 == o0sd.106 == o0sd.108 == o0sd.109

osd. 11 osd.110 osdamn osd. 112 osd 114 e= 0sd. 115 == o0sd. 116 == o0sd.117 == o0sd.118 == o0sd.12 == osd.120
o0sd. 121 == 0sd.122 == 0sd. 123 == o0sd.124 = 0sd.126 = o0sd.127

osd.128 osd. 129

w 0sd.13 == o0sd.I30 = osd.132
0sd.133 = 0sd.134 = 0sd.135 =— 0sd.136 =— 0sd.138 =— o0sd.139 =-— o0sd.140

== o0sd.141 =-— osd.142 osd.1S -— osd.16



Performance Latency chart Squid(8.1) vs. Tentacle (9.0.z1) - EC 4+2, 16K Blocl
size, random read, All 10 depths —

16k Random Read with 5 images

® 8.1_6_nodes_classic_ec_4_2_runl 9.0z1_6_nodes_fast_ec_4_2_run
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Performance Latency chart Squid(8.1) vs. Tentacle (9.0.z1) - EC 4+2, 64K Bloc
size, random read, All 10 depths —

64k Random Read with 5 images

8.1_6_nodes_classic_ec_4_2_runl ) 9.02z1_6_nodes_fast_ec_4_2_run2
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12 nodes T-shirt size comparison Squid(8.1) vs. Tentacle (9.0.z2), EC 4+2, 16K
Block size, random read, All 10 depths —

16k Random Read with 1 images

8.10_ec4-2_classic_ec_4_2_4096_runl 9.0z2_fast_ec_4_2_4096_runl
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12 nodes T-shirt size comparison Squid(8.1) vs. Tentacle (9.0.z2), EC 4+2 and
Replica 3, 16K Block size, random read, All IO depths —

16k Random Read with 1 images

8.10_ec4-2_classic_ec_4_2_4096_runl 8.10_replica3_4096_runl 9.0z2_replica_3_4096_runl 9.0z2_fast_ec_4_2_4096_runl
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Thank you

vikhyat@ibm.com



