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.Are you Dimitri?.. ;-)

e Yes, it's me :-)

e Hello from Paris! ;-)
e Passionated by Systems and Databases Performance

e Previous 15 years @Sun Benchmark Center

e Started working on MySQL Performance since v3.23

e But during all that time just for “fun” only ;-)

e Since 2011 “officially” @MySQL Performance full time now
e http://dimitrik.free.fr/blog / @dimitrik_fr
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http://dimitrik.free.fr/

-Agenda

e Overview of MySQL Performance

e Performance improvements in MySQL 5.7 & Benchmark results
e Pending issues..

e Progress in MySQL 8.0-dev & Benchmark results..

e Q&A
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. The following materials are about...

e Single MySQL Instance Performance & Scalability
e single HW host
e NO replication
e just to understand how far MySQL Server may scale..
e what are the limits
e what to care about ahead
e which situations are absolutely to avoid
e where we're in MySQL Dev as of today..
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Why MySQL Performance ?...
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. Why MySQL Performance ?..

* Any solution may look “good enough”...
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. Why MySQL Performance ?..

e Until it did not reach its Iimit..
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. Why MySQL Performance ?..

* And even improved solution may not resist to increasing load..
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. Why MySQL Performance ?..

e And reach a similar limit..
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. Why MySQL Performance ?..

* Analyzing your workload performance and testing your limits may help you
to understand ahead the resistance of your solution to incoming potential
problems ;-)
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Why MySQL Performance ?..

e However :

e Even a very powerful solution but
leaved in wrong hands may still be
easily broken!... :-)




The MySQL Performance
Best Practice #1 is... 777?..
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The MySQL Performance
Best Practice #1 is... ?7?77?..

USE YOUR BRAIN !l1... ;-)
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The MySQL Performance
Best Practice #1 is... ?7?77?..

USE YOUR BRAIN !l1... ;-)

THE MAIN
SLIDE! ;-))
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#2 - Monitoring is THE MUST !

even don’t start to touch anything
without monitoring.. ;-)
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. MySQL Enterprise Monitor

e Fantastic tool!
e Did you already try it?.. Did you see it live?..

ORACLE MySQL Enterprise Monitor 22 ™2 g 248 X admin + &~ @~
[Dashboardsv Events Query Analyzer Reports & Graphs ~ Configuration ~ Refresh: | Off « |
Group Overview: | All v |
Database Statistics a Current Problem MySQL Instances a

Database Availability Show / hide columns
Day 100% - 1] ID Status < Emergency < Critical ¢ Warning ¢
Week 100% S bur05:33030 Up 0 2 11
Month 100% .| tyr55:33300 Up 0 2 13
Connections - All MySQL Instances tyr58:3399 Up 0 1 17
- 200 tyr52:33030 Up 0 1 12

Showing 1 to 4 of 4 entries

100

Current Problem Hosts a
] 1245 1300 13156 T3:30 .
@ Total (SUM) @ Running (SUM) AN Show / hide columns
Database Activity - All MySQL Instances &} ID Status < Emergency < Critical < Warning <
' | bur05 Up 0 1 0

-~
400

Showing 1 to 1 of 1 entries

-~
2JJ

Emergency & Critical Events a
" @ Select (SUM) @ Insert (SUM) @ Update (SUM) @ Replace (SUM) - Show| 5  ~ |entries Show / hide columns 2 Next Last

@ Delete (SUM) @ Call (SUM) 5 Subject Topic E— e —
Query Re1$_ponse Time Index Sep 16, 201 3;38?43?11 mO bur05, MEM Built-in Agent Agent CPU Usage Excessi... about a minute ago x
agceptable level [+ ) bur05, bur05:33030 Table Cache Not Optimal about a minute ago x
0.5 1 ' UnaEssptable Tevel =0 tyr52, tyr52:33030 Table Cache Not Optimal 2 minutes ago x
) 12:45 13:00 13:15 13:30 . bur05, bur05:33030 Attempted Connections T... 3 minutes ago b 4
@ qrti A MmO tyrS8, tyr58:3399 Table Cache Not Optimal 4 minutes ago x
Showing 1 to 5 of 7 entries 2 Next Last

Copyright © 2005, 2013, Oracle and/or its affiliates. All rights reserved. 3.0.2.7154 - bur05 (10.172.161.65) - Sep 16, 2013 1:38:02 pm (Up Since: 1 day, 18 hours ago) - About

ORACLE



Other Monitoring Tools

e Cacti, Zabbix, Nagios, Solarwinds, VividCortex, PMM, etc.....

edim_STAT
e yes, I'm using this one, sorry ;-)
e all graphs within presentation were made with it
e details are in the end of presentation..

InnoDB Top-7 Mutex Spins/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/2S@44cores-HT - [spin_rounds/s]

3000000.0 | 50517 | | | 3
9500000.0 — 08:43 10:39 17:46 08P
2000000.0 - :
"I'" S T M '.l"
1500000.0 - | , |
oY N A YN
1000000.0 — ais g ™ bk e -
5000000 - A —T -
0.0 i e Sy R L I e AN
04:49 0505 05:21 0853 09:09 10:44 11:00 11:16 1801  18:17  00:27  00:43

W /Wil

0551

o e sme—

|
05:55

|
06:11

06:27 .

InnoDB Top-7 Spin Waits/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/2S@44cores-HT - [spin_waits/s]

60000.0 — 25/0a/17

500000 — 08:43 H;IF;;ww
| A | R L B I

40000.0 —
05:05 05:21 08:53 09:09 10:44 11:00

17:46 (0] 7o

30000.0 -
20000.0 —
10000.0 -

0.0

04:49

11:16 18:01 18:17 00:27

00:43

05:51

05:55

AT

06:11

06:27

lock_sys
log_sys
log_write
redo_rseg
SIV_SYyS
trx_sys
trx_sys_rseg

log_sys

log_write

redo_rseg
Sum.RW:bufObuf.cc:1459
trx_sys

trx_sys_rseg
RW:filOfil.cc:2002



. A Word about Monitoring...

e always validate the impact of your Monitoring on your Production ;-)

e taking 1sec measurements is fine, except :
e if it's eating 100% CPU time on one or more CPU cores..
e reducing your network traffic / latency..
e eats your RAM, etc.

e avoid to be too much intrusive on MySQL/InnoDB internals..
e yoUu may easily create an additional overhead

e as well you may add artificial locks on your workflow
e for ex: run in loop “show processlist’, etc..

e well, nothing is coming for free, so think about what you're doing !
e (#1 best practice once again ;-))
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. Why Scalability ?..

e CPU Speed : no more "free lunches” ;-)
e will X2 times faster CPU increase your performance by x2 ?..

* CPU cores : more and more over year-to-year..
e Intel 2CPU : 8cores-HT
e Intel 2CPU : 12cores-HT
e Intel 2CPU : 16cores-HT
e Intel 2CPU : 20cores-HT
e Intel 2CPU : 36cores-HT (2015)
e Intel 2CPU : 44cores-HT (March 2016)..
e Intel 2CPU : 56cores-HT (March 2017)..

e Scalability In Few Words :

e your software is able to deliver a higher throughput if more HW resources are available..
e (then, scaling well or not is another story ;-))
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. A B-shit Slide...

e Odd interpretation of Scalability...

1 2000 Through.put -
10000 H Sor seconds

o

8000
6000 —Scalable
4000 - —Nonscalable
2000
0 . [ ' A ol A A A A A Sg::;:tr;mm
> O AL M R, ({?6 co.{l, \&b‘ ,p"?) @ng %\g’b

ORACLE



. A B-shit Slide... (2)

e Odd interpretation of Scalability...

12000
10000 ‘o
8000
6000 -
4000 -
2000

0
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. Why Benchmarks ?..

e Production Performance issues ~..

e the last thing you should do is to validate your tuning tweaks on live production ;-)
e rather take a time to create a test case to reproduce the problem
e then test the fix on “dev” (or “benchmark™) server(s)..

* The best Benchmark Workload for you “?

e the Benchmark reproducing your own production conditions !

e the collection of your production test cases may quickly become your own Benchmark
Suite to validate any tuning or HW changes impact..

e |f you don't have ;
e adopt “standard” / existing benchmark workload
e test your tuning, your HW, your database Engine
e try to adapt the workload conditions to be more close to your production
e efc..

 Don't arrange feet to boots (BenchMarketing)..
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. Test Workload

* Before to jump into something complex...

e Be sure first you're comfortable with
"basic” operations!

e Single table? Many tables?
e Short queries? Long queries?

e Remember: any complex load in fact is just
a mix of simple operations..
e SO, try to split problems..
e Start from as simple as possible..
e And then increase complexity progressively..

* NB : any test case Is important !!! e i
e Consider the case rather reject it with “I'm sure you're doing something wrong..” ;-))

e And even if you were doing something wrong, try to understand its impact..
e (Best Practice #1 once again ;-))
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. “Generic” Test Workloads @MySQL

e Sysbench

e "Entry Ticket” Workloads, looks simple, but still the most complete test kit !
e OLTP, RO/RW, N-tables, lots test workload load options, deadlocks

eDBT2 / TPCC-like

e OLTP, RW, pretty complex, growing db, no options, deadlocks
e in reality using mostly 2 tables only! (thanks Performance Schema ;-))

e dbSTRESS

e OLTP, RO/RW, several tables, one most hot, configurable, no deadlocks
* IBench

e pure INSERT bombarding (like time series) + optionally SELECTs
e LinkBench (Facebook)

e OLTP, RW, looks intensive and 10-hungry, needs more investigations..

*DBT3

e DWH, RO, complex heavy queries, loved by Optimizer Team ;-) it o



. Test Plan (by Dimitri) / if you really want to understand..

e Step #1 - Read-Only, In-Memory
e dataset : not too small, not too big - for ex. 10M x 8-tables
e tuning : just default

e goals :

e check the max QPS you can obtain..

e do you scale with growing load ~..

 what is blocking ?..

* anyone doing better than you on the same HW/OS ~..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))

e Note :

e be sure your queries are having a "good” execution plan, no missed indexes, etc..
e get this all fixed first, otherwise no need to continue ;-)
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. Test Plan (by Dimitri) / if you really want to understand..

e Step #2 - Read-Only, In-Memory
e dataset : much bigger than in Step #1, but still in-memory.. - for ex. 50M x 8-tables
e tuning : just default

e goals :

e check the max QPS you can obtain.. - and now also vs Step #1

e do you still scale with growing load ?..

 what is blocking ?..

* anyone doing better than you on the same HW/OS ~..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))
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. Test Plan (by Dimitri) / if you really want to understand..

e Step #3 - Read-Only, 1/2 In-Memory (going |O-bound)

e dataset : same as in Step #2, just BP size = 1/2 of dataset size
e tUNINg :

e BP size = 1/2 dataset

e O DIRECT NO FSYNC (to be sure we don’t read from FS cache)

e goals :

e your |O subsystem will be much involved now..

e check the max QPS you can obtain.. - and now also vs Step #2

e do you still scale with growing load ?..

e are you already blocked by 10 ?..

e what else is blocking ..

e anyone doing better than you on the same HW/OS ?..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))
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. Test Plan (by Dimitri) / if you really want to understand..

e Step #4 - Read-Only, 1/4 In-Memory (going very |O-bound)

e dataset : same as in Step #2, just BP size = 1/4 of dataset size now
e tUNINg :

e BP size = 1/4 dataset

e O DIRECT NO FSYNC (to be sure we don’t read from FS cache)

e goals :

e your |O subsystem will be yet much more involved now..

* check the max QPS you can obtain.. - and now also vs Step #2 & #3..

e do you still scale with growing load ?..

e are you already blocked by 10 ?..

e what else is blocking ..

e anyone doing better than you on the same HW/OS ?..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))
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. Test Plan (by Dimitri) / if you really want to understand..

e Step #1-bis - Read+Write, In-Memory
e dataset : not too small, not too big - for ex. 10M x 8-tables
e tUNINg :
e use big REDO (ex. 32GB), enough BP instances (ex.16), O _DIRECT+AIOQO, 10 capacity..
e trx_commit=1
e goals :

e follow your Checkpoint Age, tune 10 capacity / |O capacity max, see your flushing rate/time
* check the max QPS you can obtain..

e do you scale with growing load ?.. do you need to limit concurrency ?..

e what is blocking ?..

e anyone doing better than you on the same HW/OS ~..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))

* Note
e be sure your workload is free of “artificial” deadlocks, etc.
e get this all fixed first, otherwise no need to continue ;-)
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. Test Plan (by Dimitri) / if you really want to understand..

e Step #2-bis - Read+Write, In-Memory
e dataset : much bigger, but still kept in memory - for ex. 50M x 8-tables
e tUNINg :
e use big REDO (ex. 32GB), enough BP instances (ex.16), O _DIRECT+AIOQO, 10 capacity..
e trx_commit=1
e goals :

e follow your Checkpoint Age, tune 10 capacity / |O capacity max, do you need to adjust 7
* check the max QPS you can obtain..

e do you still scale with growing load ?.. do you need to limit concurrency ?..

e what is blocking ?..

e anyone doing better than you on the same HW/OS ~..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))
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. Test Plan (by Dimitri) / if you really want to understand..

e Step #3-bis - Read+Write, 1/2 In-Memory

e dataset : same as in #2-bis, BP size= 1/2 dataset

e tUNINg :
e use big REDO (ex. 32GB), enough BP instances (ex.16), O _DIRECT+AIOQO, 10 capacity..
e trx_commit=1

e goals :

e follow your Checkpoint Age, tune 10 capacity / |O capacity max, do you need to adjust 7
* follow your free pages demand rate => you'll probably need to adjust LRU depth..

e follow your LRU flushing/evict rate/times => need adjust cleaners/ BP instances ?..

e check the max QPS you can obtain..

e do you still scale with growing load ?.. do you need to limit concurrency ?..

e what is blocking ?.. are you already limited by |O ?..

e anyone doing better than you on the same HW/OS ~..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))
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. Test Plan (by Dimitri) / if you really want to understand..

e Step #4-bis - Read+Write, 1/4 In-Memory

e dataset : same as in #2-bis, BP size= 1/4 dataset

e tUNINg :
e use big REDO (ex. 32GB), enough BP instances (ex.16), O _DIRECT+AIOQO, 10 capacity..
e trx_commit=1

e goals :

e follow your Checkpoint Age, tune 10 capacity / |O capacity max, do you need to re-adjust ?
* follow again your free pages demand rate => you'll probably need to Re-adjust LRU depth..
e follow your LRU flushing/evict rate/times => need Re-adjust cleaners/ BP instances ?..
e check the max QPS you can obtain..

e do you still scale with growing load ?.. do you need to limit concurrency ?..

e what is blocking ?.. are you already limited by |O ?..

e anyone doing better than you on the same HW/OS ~..

e if yes : why ?.. => until this remains unresolved, no reason to go more far ;-))
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. MySQL Performance milestones

e MySQL 5.5

e delivered "already known” solutions (except BP instances and few other)..

e MySQL 5.6

e first fundamental changes (kernel _mutex split, G5 patch, RO transactions, etc..)

e MySQL 5.7

e finally fully unlocked READs, no more contentions on the "Server” layer, etc..

» MySQL 8.0-dev

e main focus Is on efficiency : do more on the same HW ;-))
e WOrk In progress..
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Why so much attention to RO Performance
in MySQL 5.7 ..
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From where we’re coming with MySQL 5.7 ?..

e MySQL 5.5 : RO & RW
e QPS Max on 16c¢cores

sb_OLTP_RO_1H-ps Hax-OQPS RPHySAQL-5.5 N.cores

e WOrse on 32cores 120000.0 it
I cores
100000 .0 —
e Note: RW out-pass RO! o000 tcores-41
. — cores
BOO00 .0 — = 3Zcores-HT
4000 .0 —
20000.,0 —
0.0 I I I I I I I I |
o 16 32 64 128 286 512 1024
160000 .0 — sb_OLTP_RH_16H-ps Hax-OQPS EHySQL-5.5 N.cores
— = Scores-HT
140000 .0 — e feores
120000.0° = 16cores-HT
100000 ,0 — A9cores
g0000 ,0 — = 3Zcores-HT
BOO00 .0 —
4000 .0 — -
20000.,0 —
0.0 I I I I I I I I |

Q0

16 32 64 123 296 512 1024
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. From where we’re coming with MySQL 5.7 ?..

e MySQL 5.6 : RO & RW

e not lower on 32cores!! ;-)
e RW out-pass RO !1..?77

200000 .0

150000 .0

100000 .0

50000.0

0.0

200000 ,0

150000 .0

100000 .0

20000 .0

0.0

sb_OLTP_RO_1H-ps Hax-OQPS EHySQL-5.6 N.cores

[ | [ | | [ I I
8 16 32 64 123 296 912 1024
sb_OLTP_RH_18H-ps Hax-0OPS EHySQL-5.6 N.cores
——
| | | | | | | |
3 16 32 64 128 296 912 1024

acores-HT
16cores
16cores-HT

JZcores
Jzcores-HT

acores-HT
16cores
16cores-HT

JZ2cores
Szcores-HT
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. From where we’re coming with MySQL 5.7 ?..

e MySQL 5.7.1 : RO & RW

e more stable than 5.6
e RW out-pass RO !l..

200000 .0

150000 .0

100000 .0

30000.0

0.0

200000 .0

150000.0

100000.0

20000.0

0.0

sb_OLTP_RO_1H-ps Hax-OQPS EHySQL-5.7 N.cores

acores-HT
16cores
16cores-HT

JZ2cores
= 3Z2cores-HT

—
—
—
—

| | | |
16 32 64 125 296 912 1024

Q0

sb_OLTP_RH_168H-ps Hax-0QPS BHySQL-5.7 N.cores

—

gcores-HT
16cores
16cores-HT

JZ2cores
= JZcores-HT

—e
—e
—
—e

I | I I
16 32 64 123 256 912 1024

0
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. MySQL 5.7 : 1.6M QPS

e \What is behind this number ?..

MySQL 5.7 Sysbench Benchmark: SQL Point Selects

1,600,000 QPS

3x Faster than MySQL 5.6
4x Faster than MySQL 5.5

MySQL 5.7: Sysbench OLTP Read Only (SQL Point Selects)
1.800.000

1.600.000 =+ - —MySQLS.7

« 1400.000 4
9 1200000 4
1.000.000 +

800.000 sy SQL 5 6
600.000 =
400,000 <
200,000 =+

Queriesper S

——iySQLSS

8 16 32 &4 128 256 512 1.024

Co nnections
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. MySQL 5.7 : 1.6M QPS

e \What is behind this number ?..

MySQL 5.7 Sysbench Benchmark: SQL Point Selects

3x Faster than MySQL 5.6
P o My 1.

MySOL 5 2 Suchench OLTP Read Only (SQL Point Selects)
- — —ySQL 5.7
| SQLS 6 . |

Capyrgre © 2015 Orxle M rghtsresrad |

ORACLE



Behind the numbers...

e MySQL 5.6, RO Point-Select Performance

e 16cores, 16cores-HT, 32cores, 32cores-HT

c: OLTP_RO P-select 6H EHySOL 5.6 1 16cores=-HT/

13 444 14 15:02 15350

res/ 32cores-=HT - [Select/s]
= Select/s

'3'33&5?) %ELECT

250000.0 —

200000.0 —
150000.0 —

100000.0 —
80000.0 —

0.0 I I I I ' I I '| I I
13:26  13:32 13:39  14:14  14:20 14:27 15:02  15:09  15:15 15:50 15:57  16:03

1zmy%§QL User Sessions: OLTP_RO P-selects 8x16H BHySQL 5.6 16cores/ 16cores-HT/ 32cores/ 32cores=HT

C' 1 .
it — OnLine
= Sessions

1000.0 —

g00.0 —
600.0 —

: : }5 s 02 15:50
s ] II II i
200.0 71— ey ey ot mpyoth

0.0

13:26  13:32  13:539 14:14  14:20 14:27  15:02  15:09  15:15  15:50  15:57 16:03
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. Behind the numbers...

e \Why ?..

Query Query er;/e ' 8 l

Query ' Query ' er;,e' S‘I '
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. Behind the numbers...

e MySQL 5.6 : Read-Only Transactions "workaround" :

READ-ONLY TRANSACTION
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. Behind the numbers...

e MySQL 5.6, OLTP RO-1Mx8-tables, 72cores-HT
e OLTP RO : [x14 SELECT Queries]
o without / with transaction enclosure, 18/36/72cores-HT

g00000 .0

700000 .0
600000 .0

800000 .0
400000 .0

300000 .0
200000 .0

100000 .0
0.0

1200.0
1000.0

g00.0
600.0

400.0

200.0
0.0

HySOL SELECT/sec: OLTP_RO-1H-8tab-ps-notrx/trx 8,.1824usr BHySQL-5.6 18/36/72cores-HT - [Select/s]
16,704 716

- 12153 P12 14135 II select/s
lllllllll I'l.llllllIIlIIIIIl.lllllillll |I

01:44  01:55  02:05  02:15%  02:26  03:00  03:15 03:25 03:36 04:15 04:25 04:36 04:46  04:56

HySQL User Sessions: OLTP_RO-1H-8tab=-ps-notrx/trx 8,.10624usr CHySQL-5.6 18/36/72cores=HT
16704 716
= 0OnLine

— 02:53 04212 04335
_ I I I I I I = 3essions
_-.II _-.II _-.II _-.II _-.II _-.II

01:44  01:55  02:05  02:15%  02:26  03:05  03:15 03:25 03:36 04:15 04:25 04:36 04:46  04:56
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. Behind the numbers...

e MySQL 5.7, OLTP RO-1Mx8-tables, 72cores-HT
e OLTP RO : [x14 SELECT Queries]
o without / with transaction enclosure, 18/36/72cores-HT

1200000 0"135‘"- SELECT/sec: OLTP_RO-1H-8tab=-ps=-notrx/trx 8..1024usr EHySQL-5.7 18/36/72cores-HT - [Select/s]
- 1S-04.16

152144 = 3Select/s

600000.0 —

1000000 ,0 — :1?:0? :1?:30 :13:21 .
800000.0 — § | | |
400000.0 — § § § §
200000.0 —| I I l. . ; l ; l ; I

15:53 16:04 16:14 16:24 16:35 17:14 17:24 17:35 17:45 18:24 18:34 15:45 158:55 19:05

1200.0 — HySOL User Sessions: OLTP_RO-1H-8tab=-ps=-notrx/trx 8. .10624usr EHySQL-5.7 18/36/72cores-HT
* 1S5/04 716 .
= 0OnLine

1000.0 — 17:07 17:30 15:21 15144
800.0 — — Sessions
BOO .0 —

400.0 — I I I I I I

2007 A ety —t | ———

0.0

15:53 16:04  16:14  16:24  16:35 17:14  17:24  17:35 17:45  18:24  13:34¢  185:45  18:55  19:05
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. Behind the numbers...

* Up to you to decide what is less or more significant for you..

o If for ex. [x1000(!) Point-Select Queries] in a single transaction is OK
e as was done by MariaDB to show their 1M QPS result..
e hm.. and nobody called this BenchMarketing ?..
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. RO In-Memory @MySQL 5.7

e 500K QPS Sysbench Point-Selects 8-tab :
e 32cores-HT

sb_RO_Pselects_1H_8tab-ps-socket-din Hax-QPS @32cores=HT

200000 ,0 -J = MySOL-5.7
= MySOL-5.6
400000, 0 — — MySOL-5.5
300000 .0 — Percona-9.6
= Percona-5.5
200000 ,0 — MarialDB-5.5
- Mari1abDB-10
100000 .0 —
0.0 | I I I I I I | |

g 16 32 64 123 296 012 1024
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. RO In-Memory @MySQL 5.7

e 645K QPS Sysbench Point-Selects 8-tab :
e 40cores-HT

sb_RO_Pselects_1H_8tab-ps=-socket-din Hax-OQPS E48cores=HT

700000 .0
= MySOQL-5.7

600000 .0 14S0L-5.6

5OO000 .0 - MySOL-5.5

G000 O Percona-5H.6
= MarialB-10.1

300000 .0

200000 .0

100000 .0

0.0 I I I I I I I I |

o 16 32 64 128 296 912 1024
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. RO Point-Selects @MySQL 5.7 (Oct.2015)

e 1.6M (!") QPS Sysbench Point-Selects 8-tab :
e /2cores-HT

sb_RO_Pselects_1H_8tab-ps—-socket-din Hax-QPS 272cores=HT

1600000 .0
= Mys0L-5.7

1400000 .0 — MySQL-5.6

1200000 .0 — MySOL-5.5

1000000 .0 - Percona-5.6

300000 .0 —— MariaDB-10.1

500000 .0

400000 .0 e et -

2000000 Gaa

0.0 I I I | | I I I |

g 16 32 64 128 296 912 1024
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. RO Point-Selects @MySQL 5.7 (Apr.2016)

e 1.8M QPS Sysbench Point-Selects 8-tab, 72cores-HT :

e Or even more, if you really run after numbers.. ;-))

sb_RO_Pselects_1H_8tab=-ps-socket-din Hax-OPS @72cores=HT

1800000 .0
1600000 .0 — MySOL-5.7
1400000 .0 — MySOL-5.6
1200000 .0 — MySOL-5.5
1000000 .0 P 7 Percona-3.7
800000.0 - ’ — Percona-3.6
600000 .0 o MariaDB-10.1
400000 .0 :
200000 0

0.0

o 16 32 64 123 296 o912 1024
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. RO Point-Selects @MySQL 5.7 (Jun.2016)

e 2.5M (1) QPS Sysbench Point-Selects 8-tab, 96cores-HT

e but we don’t care.. ;-))

es=HT PFS=off - [Select/sl
= Select/s

Hgsg&K%qugT/sec. RO-Pselect-1H-8tab-ps=-socket-din 8. .10824usr CHySQL 5.7 /7 5.7-no_binlog 96

09706716 15706

2500000.0 — 21352

2000000 .0 —
1500000.0 —

1000000.0 —
900000.0 —

0.0 I | l I | | : I | I | |
22:51  22:54¢  22:57  23:00 23:03  23:06 23:10 21:54  21:57  22:00 22:04 22:07  22:10

q%%SL User Sessions: RO-Pselect-1H-8tab-ps=-socket-din 8..1024usr BHySAL 5.7 7/ 5.7-no_binlog 96cores-HT PFS=off
= 0OnLine

1000.0 — 21 52
200.0 — = Sessions
6O0.0 —
200,00 —
g\ | mpey__ ) B

0.0

0906716 /06

22:91  22:24 22:57 23:00 23:03  23:06 23:10  21:B4  21:57  22:00  Z22:04  22:07  22:10
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. MySQL Performance Evolution

* From version-to-version :
©323=>40=>41=>50=>51=>54=>55=>56=>5.7 ...
e more features => longer code path.. (see every: "What is new in MySQL" by Geir)
e MySQL/InnoDB code is very sensible to CPU cache(s)..
e single user / low load => going slower..

* | ooking back :
e Drizzle !
e “feature less MySQL"..
e do you know Drizzle ?
e do you use Drizzle ?
e do you run your production on ?




. MySQL Performance Evolution

e From ‘ Henrik Ingo ©h_ingo - Sep 17
8 Cool: In the DB Engines Rank, #Drizzle is exactly 4 times as popular as
©*3.23= WAl #TokuMX.
e more It's also slightly more popular than #Percona Server. 3ir)
e MySQ
e single
_ markcallaghan ' markcallaghan - Sep 17
e ookin @h_ingo what is drizzle?  :-)
* Drizzl FAVORITE 3
e “featu 1 .
e dO YO |
5:04 AM - 17 Sep 2014 - Details
e do yoO
Hide conversation
e do YO

ORACLE



. MySQL 8.0 : Why no Performance news until now ?..

* One picture say more than many words ;-)
e Aug.2016 : revert the changes and re-do the whole work...
e Team Force : face & fix the problems when they come! (you cannot predict everything)..

HySQL Connit/sec: OLTP_RH-568Hx8-ps 8..512usr pool64G dblwr® trxl ccr64 248cores-=HT - [Comnnit/s]

0.0

10000.0 714 0216 . ) = Commit/s
- mmﬁ E0?.5:2, 09231 m
6000 .0 — ; .
4000 .0 — ; é
2000.0 — I ; ; | I
’ 1 1 1 [ I [ I

I 1 I [
06:22  06:40  06:59 07:17 07:35 08:08 08:26 03:44  09:03 09:35 09:53 10:11 10:30 10:48

nysql5716-Augll | nysql86-Augll | nysql86-Augll_wl7142_revert

HySQL Query/sec: OLTP_RH-58Hx8-ps 8..512usr pool64G dblwr® trxl ccr64 248cores=HT

200000.0 714 i1 —— Delete/s
m H 017:56 019:31
150000.0 — Y " | I = Insert/s
AOGO00.0 — wmmm ) = Select/s
: Update/s
50000.0 — l l g | — Query/s
0.0 m 1 ' | 1 | I I 1

06:22  06:40  06:59  07:17 07:35 08:08 08:26 08:44  09:03 09:35 09:53 10:11  10:30  10:43
nysql5716-Augll | nysql86-Augll | nysql86-Augll_wl7142_revert
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. Pending issues after MySQL 5.7 GA..

e RO:
e Block Locks
e Lookups via Sec.IDX
e fil_system mutex contention (on every |10)

e RW :
e Double Write..
e REDO log related bottlenecks
e TRX management contentions
e LOCK management..
e |O/fil_system
e RR / RC isolation..
e UPDATE Performance..
e INSERT Performance..
e Purge lagging..
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. Pending issues after MySQL 5.7 GA..

e RO
e Block Locks
e Lookups via Sec.IDX
e fil_system mutex contention (on every |IO) <= 8.0-dev

e RW:
e Double Write.. <= 8.0-dev
e REDO log related bottlenecks <= 8.0-dev
e TRX management contentions <= 8.0-dev
e LOCK management.. <= 8.0-dev
e |O/fil_system <= 8.0-dev
e RR / RC isolation.. <= 8.0-dev
e UPDATE Performance.. <= 8.0-dev
e INSERT Performance..
e Purge lagging..
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. Few words about Double Write

* Protection from partially written pages..
* Old code is a huge bottleneck itself..

* New code :
e was ready during winter 2016
e but not ready on 5.7 GA deadline..
e means must be validated on 8.0 dev code first..
e and only then “"back-ported” to 5.7 ..
e but on 8.0 some pre-required changes should be approved before..
e SO, 5.7 still has no new code ;-)
e expected performance impact : if storage is able to keep x2 higher writes, then no diff (!)
e (double write : writing x2 times more)

e But real fix : get a rid of it ;-)
e not for soon yet..
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MySQL 8.0-dev : New Design for InnoDB Fundamentals..

InnoDB

= ldkss
1 s
| loa_sye log wie

log_sys / log write
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. MySQL 8.0-dev Performance : Following “The Test Plan”

e HW
e 45 40cores-HT / 2S 44cores-HT / 4S 96cores-HT (RAM: >= 2560G)
e pbug on Linux kernel not allowing to use 96cores fully, so presenting mainly 15/2S 44cores result

e \Workloads :
e Sysbench RO/ RW/ Update-NoKEY, 10Mx8 / 50Mx8, uniform / pareto
e DBT2 W1000/ LinkBench-150G/ dbSTRESS-20M (400M)/ iiIBench-x16-100M
e Config :
e BP= 128G/ 64G/ 32G
e trx_commit=1, concurrency=0, spin delay=6
e O DIRECT NO FSYNC + AlO, EXT4, flash storage (Seagate, Intel, Samsung)

e redo 32GB, io0 capacity max up to 40K
e RR / RC isolation, VATS

e | oad levels:

e 8, 106, 32, .. 512 concurrent users
ORACLE



Sysbench OLTP_RO 10Mx8-tables

e Observations :
e same QPS on 5.7 / 8.0-dev, no impact, fine..

MySQL SELECT/sec: OLTP_RO 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev 1S/2S@44cores-HT - [Select/s]

25/08/17 07:24 13:52 16:27 983 -  Select/s

600000.0

400000.0 —

200000.0 -

0.0 I I T T I I T . I I
03:30 03:46 04:02 07:34 07:50 13.57 14:13 14:29 16:43 16:59 23:08 23:24 09:09 09:25 09:41

MySQL User Sessions: OLTP_RO 10Mx8 B..512usr MySQL-5.7/8.0/8.0-dev 1S/2S@44cores-HT

gggg | 250817 07:24 13:52 16:27 22:58 09943 —  OnLine
400:0 m = Sessions
300.0 —
100.0 —

—— - ———— — — —

0.0
03:30 03:46 04:02 07:34 07:50 13:57 14:13 14:29 16:43 16:59 23:08 23:24 09:09 09:25 09:41
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Sysbench OLTP_RW 10Mx8-tables

e Observations :

e 8.0-dev : all hot spin walts are gone..
e 50, what about performance ?..

InnoDB Top-7 Mutex Spins/sec: OLTP_RW 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev 1S/2S@44cores-HT - [spin_rounds/s]

1000000.0 - .
26/03/17 06:08 12:36 17:08 23:35 26/03 07:48  08:00 trx_sys

800000.0 ;
a = lock_sys
600000.0 — |Og SyS
400000.0 : —— log_write
200000.0 — .“:‘;:. - | = redo_rseg
0.0 171 S R L B— l - S |

I O T | SrV_sys
02:14  02:30 02:46 06:18 06:33 12:40 12:56 13:12 17:22 17:38 23:47 00:03 07:51 08:08 08:24 .

irx_sys_rseg
InnoDB Top-7 Spin Waits/sec: OLTP_RW 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev 1S/2S@44cores-HT - [spin_waits/s]

30000.0 1 o007 0808 1238 17:08 3:39 26/03 07:48  08.00 = trx_sys

25000.0 —

20000.0 — = lock_sys
15000.0 — - ~ log_sys

10000.0 — = |log_write
2000.0 — y - - J ' | = redo_rseg

0.0 -y =T | T I I 1 I — I N Sum.RW:bufObuf.cc:1453

02:14 02:30 02:46 06:18 06:33 12:40 12.56 13:12 1722 17.38 23:48 00:04 07.62 08.08 08:24 . trx_sys._rseg
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. Sysbench OLTP_RW 10Mx8-tables

e Observations :

e 8.0-dev : clear gain, but not more than 10%-15%, why ?..
e yes, WRITE walts are gone, but mind that READs are dominating in this workload..

MySQL Commit/sec: OLTP_RW 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev 1S/2S@44cores-HT - [Commit/s]

35000.0 1 250517
30000.0

25000.0

20000.0
15000.0

10000.0
5000.0

0.0 i | m 1 I I | i . I |
02:14 02:30 02:46 06:18 06:34 12:41 12:57 13:13 17:23 17:39 23:49 00:05 07:53 08:09 08:25

06:08 12:36 17:08 23:39 26/03 07:48 —  Commit/s

| I I

MySQL User Sessions: OLTP_RW 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev 1S/2S@44cores-HT
600.0 —

500.0 —
400.0 —
300.0

26/03
—  Sessions
o - i ) i i i i
103:8— e 711 11 11 —— 11

02:14  02:30 02:46 06:18 06:34 12:41 12:57 13:13 17:23 17:39 23:49 00:05 07:53 08:09 08:25

25/03/17 06:08 12:36 17.08 23:39 07:48 === QOnLine
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. Sysbench OLTP_RW 10Mx8-tables - RR/RC Isolation

e Observations :

e 5.7 : drop on RR => RC isolation.. (known issue from a very long time, trx_sys cost)..

e 3.0-dev:...?

MySQL Commit/sec: OLTP_RW-uniform 10Mx8 8..512usr pool 28(5‘: ccrO sd6 isoRR/RC MySQL-5.7/8.0-dev 2S@44cores-HT - [Commit/s]

35000.0

30000.0
25000.0

20000.0
15000.0

10000.0
5000.0
0.0

1204117

m— Commit/s

22:51

ad

05:38

—
01:39 0151 0203 021

23:.03 23:14 23.26 4 02:26 02:38 02:49 05.03 05:14 05:26

RR RC

MySQL User Sessions: OLTP_RW-uniform 10Mx8 8..512usr pool128G ccr0 sd6 isoRR/RC MySQL-5.7/8.0-dev 2S@44cores-HT

12/04/17 g 04:58 === OnLine

- Sessions

of H44

T | T mR T | T

I ! l I -
22:51 23:03 23:14 23:26 01:39 01:51 02:03 G2:14 02:26 02:38 02:49 05:03 05:14 05:26 05:38
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. Sysbench OLTP_RW 10Mx8-tables - RR/RC Isolation

e Observations :

e 5.7 : drop on RR => RC isolation.. (known issue from a very long time, trx_sys cost)..
e 8.0-dev : same TPS on RR & RC isolation (!!)

MySQL Commit/sec: OLTP_RW-uniform 10Mx8 8..512usr pool128(§‘z ccr0 sd6 isoRR/RC MySQL-5.7/8.0-dev 2S@44cores-HT - [Commit/s]
gg%gg | 12047 07 4/P4 |
25000.0 ‘
20000.0
15000.0

10000.0
5000.0
0.0

2

m— Commit/s

I | l I I l o | I Ill

51 23:03 23:14 23.26 01:39 01:51 02:03 032:14 02:26 02:38 02:49 05.03 0514  05:26 05:38

[\ J I I I S

RR : [RC

MySQL User Sessions: OLTP_RW-uniform 10Mx8 8..512usr pool128G ccr0 sd6 isoRR/RC MySQL-5.7/8.0-dev 2S@44cores-HT

6000 o 12/04/17 0?@94 E 0458 — OnLine

—— Sessions

500.0 —
400.0 —
300.0
200.0
100.0

0.0 r .
-100.0 1 | [ ] | 1 T T | I | I |

22:51 23:03 23:14 23:26 01:39 01:51 02:03 G2:14 02:26 02:38 02:49 05:03 05:14 05:26 05:38

| 1 |
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. Sysbench OLTP_RW 10Mx8-tables - “pareto” 4S@40cores

e Observations :

e RR : both Engines loosing TPS on high load due concurrent row access (“pareto")
e RC : 8.0-dev is doing way better!

MySQL Commit/sec: OLTP_RW-pareto 10Mx8 8..512usr pool1:28 MySQL-5.7/8.0-dev iscRR/RC 4S@40cores-HT - [Commit/s]

17500.0
15000.0
12500.0
10000.0
7500.0
5000.0
2500.0
0.0

600.0
500.0
400.0
300.0
200.0
100.0

0.0

sl 08:47 219:19 22:50 —  Commit/s
I ! 1 1 L | I I | !
05:48 05:59 06:09 06:20 08:52 09:03 09:14 09:24 19:29 19:40 19:80 22.55 23:06 23:16 23:27
S.7 8.0-dev
MySQL User Sessions: OLTP_RW-pareto 10Mx8 8..512usr pool128 MySQL-5.7/8.0-dev isoRR/RC 4S@40cores-HT

: 13004/17 08:47 £19:19 22:50 - OnlLine

_ l I — Sessions
05:48 05:59 06:09 06:20 08:52 08:.03 09:14 19:29 19:40 19.50 22.55 23:06 23:16 23:27

09:24
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. Sysbench OLTP_RW 10Mx8-tables - “pareto” 2S@44cores

e Observations :

e RR : both Engines loosing TPS on high load due concurrent row access (“pareto")
e RC : 8.0-dev is doing way better!

MySQL Commit/sec: OLTP_RW-pareto 10Mx8 8..512usr pool128(:§ ccr0 sd6 isoRR/RC MySQL-5.7/8.0-dev 2S@44cores-HT - [Commit/s]
ggggg | 13027 08:31 19:12 22:35 — Commit/s
25000.0 :
20000.0
15000.0

10000.0
5000.0

0.0 i | 1 | | 1 : — | | I -
05:38 05:50 06.02 06:14 08:37 08:48 09:00 09:12 19:23 19:35 19:47 22.41 22.93 23.05 23.16

L 11 1 1

57 : 8.0-dev

MySQL User Sessions: OLTP_RW-pareto 10Mx8 8..512usr pfooh 28G ccr0 sd6 isoRR/RC MySQL-5.7/8.0-dev 2S @44cores-HT
600.0 =7 15/0/47 .
500.0 13/04/1
400.0

300.0
200.0

I I — Sessions
-100.0 1 ! 1 1 | 1 - — | | | |
05:38 05:50 06:02 06:14 08:37 08:48 09:00 09:12 19:23 19:35 19:47 2241 22:53 23.05 23:16

08:31 = 19:12 22:35 — OnLine

L 1 1 1 |
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Sysbench Update-NoKEY 10Mx8-tables @MySQL 5.7

* Observations :
e MySQL 5.7 : no any gain from 1 CPU socket => 2 CPU sockets.. - why ?..
e (tuning concurrency=64 helps to avoid drops on high load)

MySQL UPDATE/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7 1S/2S@44cares-HT - [Update/s]

25/03/17 4:49 5:49 , 17:46 | 19:04 20:23 — Update/s

100000.0
75000.0 —
50000.0 —
25000.0

0.0

I I I I = (N F I I I I I I I
02:52 03:08 03:24 04:59 05:15 15:54 16:10 16:26 18:01 18:17 19:14 19:30 20:27 20:43 20:59

1CPU : 2CPU
MySQL User Sessions: UE)date-NoKEY 10Mx8 8..512usr MySQL-5.7 15/25@44cores-HT

gggg : 250317 04:49 15:49 17:46 —  OnlLine
400:0 — — Sessions
300.0 —

' 18:04 20:23
200.0 — I II I I II I
108:8 g —_ —_ ; 1 1 71| 1

02:52 03:08 03:24 04:59 05:15 §15:54 16:10 16:26 18:01 18:17 19:14 19:30 20:27 20:43 20:59
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Sysbench Update-NoKEY 10Mx8-tables @MySQL 5.7

e Observations :

e MySQL 5.7 : 1 CPU socket => 2 CPU sockets increasing trx_sys waits..
e delaying waits is not a fix (and not helping anymore)..

InnoDB Top-7 Mutex Spins/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7 1S/2S@44cores-HT - [spin_rounds/s]

4000000.0 555517 04:49 15:48 17:46 19:04 20:23 —_—
3500000.0 — | lock_sys
3000000.0 — | —
2500000.0 - |og_sy§
2000000.0 — pies | T log_write
1500000.0 — E — K " —
e TLE ) . ; purge_sys_pq
1000000.0 T e | o
500000.0 — e M Aps ]."""H ; | :_'__"; 2 FENTYTTYTY ——  redo_rseg
0.0 —p=—— .—- e e s S SRR e | R I I Srv_sys
02:52 03:08 03: 24 04:59  05:15 15 54 16: 10 16 26 18 01 18:17 19:14 19:30  20:27 20:43  20:59 trx_sys
InnoDB Top-7 Spin Waits/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7 1S/2S@44cores-HT - [spin_waits/s]
100000.0 — 2500317 :0.4:49 15:49 17:46 19:04 20:23 — lock_sys
75000.0 - 09-8Y8
log_write
50000.0 — M = redo_rseqg
N el oy 1T Y v ey — .
25000.0 i M“‘W\ Al o v m o e e : p— m vy RWHilOfil.cc:1381
pren | - ]
0.0 —"‘—"ﬂf"' | 1] | ﬁ"'r‘ — T | R B E— — T Sum.RW:bufObuf.cc:1459
02:52 03:08 03:24 04:59 05:15 15:54 16:10 16:26 18:01 18:17 19:14 19:30 20: 27 20:43 20:59 trx_sys
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. Sysbench Update-NoKEY 10Mx8-tables

* Observations :
e all hot contentions are gone on 8.0-dev..
e what about results ?.. ;-))

InnoDB Top-7 Mutex Spins/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/2S@44cores-HT - [spin_rounds/s]

3000000.0° 7 55/0a/17 43 | . B6/R3 55
5500000.0 — 08:43 10:39 517.46 ne’ 05:51
fggggg'g . L Ll I
' LY, 5 "\

1000000.0 — e e TN

500000.0 — s v _-l .

e [ — — ——— o __-M.———— — — —
0.0 4 T T | S L s
04:49 05:05 05:21 08:.53 09.09 10:44 11:00 11:16 18 01 18:17 00:27 00:43 05:55

1
06:11

-
06:27

InnoDB Top-7 Spin Waits/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/25@44cores-HT - [spin_waits/s]

60000.0
50000.0
40000.0 -
30000.0 -
20000.0
10000.0 - :

0.0 - = | [ T | 7 S e T |
04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43

25/03/17 086/43

10:39 17:46

05:51

05:55

[
06:11

T

06:27

lock_sys
log_sys
log_write
redo_rseg
Srv_sys
trx_sys
trx_sys_rseg

log_sys

log_write

redo_rseg
Sum.RW:bufObuf.cc:1459
trx_sys

trx_sys_rseg

- RWTilOfil.cc:2002
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. Sysbench Update-NoKEY 10Mx8-tables

e Observations :

e all hot contentions are gone on 8.0-dev..
e what about results ?.. ;-))

g e U] LT L T TR T A T THA T

04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12

MySQL User Sessions: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/25@44cores-HT

08:43 10:39 17:46 DEG93 05:51

600.0 7 500117

| I I [
04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12

= Update/s

= OnLine
- Sessions
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Sysbench Update-NoKEY 10Mx8-tables

* Observations :
e all hot contentions are gone on 8.0-dev..
e what about results ?.. ;-))

= Update/s

100000.0 '
50000.0
0.0 i | i T I I i T 1 I

04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

MySQL User Sessions: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/25@44cores-HT
600.0° 7250017 08:43 10:39 17:46 085493 05:51 —  OnLine
500.0
400.0
300.0
200.0
100.0

0.0 i I 1 - I
04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

- Sessions
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Sysbench Update-NoKEY 10Mx8-tables

* Observations :
e all hot contentions are gone on 8.0-dev..
e what about results ?.. ;-))

-~ ZUuUUU.U '
150000.0 — ‘ ' :
100000.0 —
50000.0 —
0.0 i | i T I I i T 1 I

04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

= Update/s

MySQL User Sessions: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/25@44cores-HT
600.0° 7250017 08:43 10:39 17:46 085493 05:51 —  OnLine
500.0
400.0
300.0
200.0
100.0

0.0 I I T - I
04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

- Sessions
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Sysbench Update-NoKEY 10Mx8-tables

* Observations :
e all hot contentions are gone on 8.0-dev..
e what about results ?.. ;-))

= Update/s

200000.0
150000.0
100000.0
50000.0
0.0

[ | ! [ Ill

04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

MySQL User Sessions: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/25@44cores-HT
600.0° 7250017 08:43 10:39 17:46 085493 05:51 —  OnLine
500.0
400.0
300.0
200.0
100.0

0.0 i I 1 - I
04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

- Sessions
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. Sysbench Update-NoKEY 10Mx8-tables

e Observations :

e MySQL 8.0-dev : x2 times better on 1 CPU socket, x3 times on 2 CPU !!!
e NOTE : and even on 8usr load too !!!

MySQL UPDATE/sec: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/25@44cores-HT - [Update/s]

400000.0 7 55/03/17 0843 10:39 17:46 0&5P3 05:51 — Update/s

350000.0
300000.0
250000.0
200000.0
150000.0
100000.0

50000.0

0.0 i | i T I I | T 1 I
04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

MySQL User Sessions: Update-NoKEY 10Mx8 8..512usr MySQL-5.7/8.0/8.0-dev1 1S/25@44cores-HT

600.0 '
25/03/17 08:43 10:39 17:46 0E5/93 05:51 — OnLine

500.0
400.0
300.0
200.0
100.0

0.0

- Sessions

—
—
—
—
—
—

[ | I [ I | |
04:49 05:05 05:21 08:53 09:09 10:44 11:00 11:16 18:01 18:17 00:27 00:43 05:56 06:12 06:28

ORACLE



. Sysbench Workloads : Data Volume Impact

e \/olume :
e 10Mx8 vs 50Mx8

* BP :
e 128GB (all in-memory)
e CPU :

e 1S (1 CPU socket (22cores-HT))
e 2S (2 CPU sockets (44cores-HT))

e Access Pattern :
e UNIFORM (default) vs PARETO

e \Vorkloads :
¢« OLTP RO
e« OLTP RW
e Update-NoKEY

ORACLE



Sysbench OLTP_RO : 10Mx8 vs 50Mx8 (BP=128G)

e Observations :
e Same QPS on 10Mx8 and 50Mx8 data volumes

MySQL SELECT/sec: OLTP_RO 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S5/2S@44cores-HT - [Select/s]
700000.0 = 1o/0/1 TV
600000.0 '
500000.0
400000.0
300000.0
200000.0

100000.0 —

0.0 — I i ' I 1 o i T — | I I | m
22:40 22:51 23:02 23:12 00:44 0055 01:05 01:16 06:44 06:54 07:05 08:37 08:48 08:58 09:09

06:33 08:32 —  Select/s

[ 1 1 [ |

MySQL User Sessions: OLTP_RO 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/25@44cores-HT

600.0
500.0
400.0
300.0
200.0
100.0

0.0

09/04/17

0d 284

22:40

06:33

22:51

23:02

2312

00:44

00:55

01:05

01:16

06:44

06:54

07:05

08:32

08:37

08:48

08:58

09:09

= OnLine
- Sessions

ORACLE



. Sysbench OLTP_RW : 10Mx8 vs 50Mx8 (BP=128G)

* Observations :
e similar TPS on 1S
e but on 2S with 50Mx8 volume TPS level is decreasing..

MySQL Commit/sec: OLTP_RW 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/25@44cores-HT - [Commit/s]

30000.0 — of 4?4 07:11 | 00:10 —  Commit/s

"o oS
o0 OO0
088388
ccooC
(B N B

I I 1 [T ] 1 [ I I [ I I
23:18 23:29 23:40 23:50  01:22 0133 01:43 01:54 07:22 07:32 Q7:43 09:15 09:26  08:36 09:47

MySQL User Sessions: OLTP_RW 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/2S@44cores-HT

600.0 = o904/17 018454 07:11 09:10 — OnLine

- Sessions

| | |
23:18 23:29 23:40 23:50 01:22 01:33 01:43 01:54 07:22 07:32 07:43 09:15 09:26 08:36 08:47

ORACLE



. Sysbench Update-NoKEY : 10Mx8 vs 50Mx8 (BP=128G)

* Observations :
e all data in-memory, but TPS rate is going lower on 50Mx8 data volume on both 1S & 2S..

e Why ?..
MySQL UPDATE/sec: Update-NoKEY 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/2S@44cores-HT - [Update/s]
4000000 — 27O 0155 07:49 09:43 — Update/s
300000.0 —
200000.0 —
100000.0 —

0.0

I [ I I I 1 [ I I I I I I I Il
23:56 00:07 00:18 00:28 02:00 02:11 02:22 02:32 08:00 08:10 08:21 09:53 10:04 10:14 10:25

MySQL User Sessions: Update-NoKEY 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/2S@44cores-HT

600.0 —
09/040134 0155 07:49 09:48 — OnLine

= Sessions

I [ [ I I I I il
23:56 00:07 00:18 00:28 02:00 02:11 02:22 02:32 08:00 08:10 08:21 09:53 10:04 10:14 10:25

ORACLE



. Sysbench Update-NoKEY : 10Mx8 vs 50Mx8 (BP=128G)

e Observations :

e all data in-memory, but TPS rate is going lower on 50Mx8 data volume on both 1S & 2S..
e why 7.. => |O impact..

MySQL UPDATE/sec: Update-NoKEY 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/2S@44cores-HT - [Update/s]

400000.0 — 27O 01.55 07:49 09:43 —  Update/s
300000.0 —
200000.0 —
100000.0 —

0.0

I [ I I I 1 [ I I I I I I I Il
23:56 00:07 00:18 00:28 02:00 02:11 02:22 02:32 08:00 08:10 08:21 09:53 10:04 10:14 10:25

InnoDB Adaptive Flushing Pages/sec: Update-NoKEY 10M/560Mx8 8..512usr pool128 MySQL-B 0-dev 15/25@44cores-HT - [Value]

40000.0 —{ “¥OHO 01:35 07:49 — A — buffer_flush_adaptive_total_pages/sec
30000.0 b b ' — buffer_flush_avg_page_rate
20000.0 — | " § buffer_flush_n_to_flush_requested
10000.0 — \‘~ s 5 ey
ARASAn) lrt/ H’ﬂr(
0.0 ] r’ B [ Il' " Y’ L
23 56 00:07 00:18 0:2 02:00 02 1 02:22 02:32 08 00 08 10 08:.21 09:53 10 04 10 14 10:25

ORACLE



Sysbench Update-NoKEY : 10Mx8 vs 50Mx8 (BP=128G)

* Observations :
e all data in-memory, but TPS rate is going lower on 50Mx8 data volume on both 1S & 2S..
e why impact from background 10 writes ??7?.. => AlO also needs CPU..

MySQL UPDATE/sec: Update-NoKEY 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/2S@44cores-HT - [Update/s]

400000.0 — 09/0401@4 0155 07:49 09:43 —  Update/s

300000.0 —
200000.0 —
100000.0 —

0.0

| [ l I | 1 1 T 1 I I | I T I
23:56 00:07 00:18 00:28 02:00 02:11 02:22 02:32 08:00 08:10 08:21 09:53 10:04 10:14 10:25

Perf Top-10 RTIME(%) Calls @mysgld: Update-NoKEY 10M/50Mx8 8..512usr pool128 MySQL-8.0-dev 1S/2S@44cores-HT - [RTime(%)]

138 : O%0%06%02 00:08 00:13 00:18 00:23 00:28 015502201 02:06 02112 02:17 02:22 02:27 07:4907:5408801 08:06 08:11 08:17 08:22 09:48 09:53 ORI 10:05 10:10 1015 1021  —— mysqld-buf_page_get_genRKSpage_id,
8.0 ' | EVEE [ —  mysqld-free
6.0 4 - - mysqld-log_flusher
40 4 ? g . — mysqld-malloc
20 - 4 c’ P T (e l \ ahob ol L - -
L bl N e : Dol Y D VOUTIUR. SO AW T 1% SRR, | | e e e et e e mysqld-mtr_t7Command7executeEv
R A N po- . AR R . A et e s A = = Deiiks. = AP Y : - :
0.0 Fol . I Il | I o | o [ | . mysqld-page_cur_search_with_match
23.56 00:08 00:18 00:28 02:01 0z2:11 02:22 12:32 08:01 08:12 08:22 08:53 1005 10:15 10:256 mysqld-rec_get_ofisets_func

— mysgld-ut_delaym
= mysqld-_raw_spin_lock
— mysgld-_memmoaove_ssse3_back

ORACLE



. Sysbench OLTP_RO-pareto : 10Mx8 vs 50Mx8 (BP=128G)

e Observations :

e Same QPS on 10Mx8 and 50Mx8 data volumes
e no difference between RR / RC isolation..

MySQL SELECT/sec: OLTP RO 10M/50Mx8 8..512usr pool128 isoRR/RC MySQL-8.0-dev 15/25@44cores-HT - [Select/s]

ggggggg 10/04/17 0d 444 02:43 04:42 14:33

500000.0
400000.0

8:29 20:28 . S— SG'GC'US
300000.0 I I l |I
200000.0
1000000~ | II II i l
oooog g - — - u r~ I al
. | | | | [ ] | | |

22:47 23.08 00:48 01:10 02:52 03:13 04:56 05:17 14:53 16:34 16:55 18:37 18:58 20:41 21:02

6:31

N I T

MySQL User Sessions: OLTP_RO 10M/50Mx8 8..512usr poaol128 isoRR/RC MySQL-8.0-dev 1S/2S @44cores-HT

02:43 04:42 14:33 16:31 18:29 20:28 m—==_ OnLine

od Y44
;| _.||I _.|I| All o _.||I _.|I| Al

22:47 23.08 00:49 01:10 02:52 03:13 04:56 05:17 14:53 16:34 16:55 18:37 18:58 20:41 21:02

- Sessions

ORACLE



Sysbench OLTP_RW-pareto : 10Mx8 vs 50Mx8 (BP=128G)

e Observations :

e indeed, using RC makes a huge difference
e TPS on 50Mx8 volume is slightly lower than on 10Mx8..

MySQL Commit/sec: OLTP_RW 10M/50Mx8 8..512usr pool128 isoRR/RC MySQL-8.0-dev 1S/2S@44cores-HT - [Commit/s]
gggggg 1004117 Ufoéz 03:21 05:20 15:11 17:09 19:07 21:06 —  Commit/s

25000.0
20000.0
15000.0
10000.0

Og -II|II||I|I||I- I - lIIII..
. [ I | |

I I I I

5000.0

23:25 23:46 01:27 03:30 03:52 05:34 05:55 15:31 17:12 17:33 19:15 19:36 21:19 21:40

MySQL User Sessions: OLTP_RW 10M/50Mx8 8..512usr pool128 ISORR/RC MySQL-8.0-dev 1S/2S5@44cores-HT
600.0

500.0 : 1004117 03:21 05:20 17:09 19:07 21:06 — Online
400.0 — — Sessions
300.0 —
100.0 —
00 1 T __.| e [ 1 e | 1 e | 1 e | 1 e I e
23:25 23:46 01:27 03:30 03:52 05:34 05:55 15:31 17:12 17:33 19:15 19:36 21:19 21:40

ORACLE



Sysbench Update-NoKEY-pareto : 10Mx8 vs S0Mx8 (BP=128G)

* Observations :
e similar to UNIFORM, no difference between RR / RC
e however, on 10Mx8 volume 512usr load hitting row locking contention..

MySQL UPDATE/sec: Update-NoKEY 10M/50Mx8 8..512usr pool128 isoRR/RC MySQL-8.0-dev 1S/2S@44cores-HT - [Update/s]

11/04/17 3. . .. - . .
400000.0 — 02:00 03:59 05:58 15:50 17:47 19:45 21:44 — Update/s

300000.0 —

200000.0
100000.0 l I II'I I I
0.0 | «IEEEEE.D nilllE wiBE mll Y | 1 |

I L
00:03 00:25 02:.05 02:26 04:.08 04:30 06:12  06:33 16:09 17:50 18:11 19:53 20:14 21:57 22:18

MySQL User Sessions: Update-NoKEY 10M/50Mx8 8..512usr pool128 iscRR/RC MySQL-8.0-dev 1S/25@44cores-HT
600.0 7 1i/pani7

500.0
400.0

300.0
200.0

ol ol _.||I Al _.ull s | _.|II Al

100.0
00:03 00:25 02:05 02:26 04:08 04:30 06:12  06:33 16:09 1780 18:11 19:83 20:14 21:57 22:18

02:00 03:59 05:58 15:50 17:47 19:45 21:44 - OnLine

- Sessions

I I N

ORACLE



. Sysbench Workloads : I/0 Impact

* \/olume :
e 50Mx8
* BP :
e 128GB (all in-memory)/ 64GB (1/2 in-memory)/ 32GB (1/4 in-memory)

e CPU :
e 1S (1 CPU socket (22cores-HT))
e 2S (2 CPU sockets (44cores-HT))

e Access Pattern :
e UNIFORM (default) vs PARETO

e \Vorkloads :
¢« OLTP RO
e« OLTP RW
e Update-NoKEY

ORACLE



. Sysbench OLTP RO 50Mx8 : BP=128G/ 64G/ 32G

e Observations :

e Clear I/O impact.. => with 32GB BP size we're testing Storage, and no more MySQL ;-)
e |O : 3500 MB/sec (!!!) - the max possible for a given NVMe..

MySQL SELECT/sec: OLTP_RO 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT - [Select/s]
g%gggg 1004/17 02:38 04:36 08:32 | 10:31 12:30 —  Select/s
500000.0
400000.0
300000.0
200000.0

100000.0

0.0 I I | T T l | l T 1 |
00:39 00:55 01:1 02:48 03:04 04:41 04:57 05:13 08:48 09:.04 10:41 1057 12:34 12:50 13:06

SN N I B I

MySQL User Sessions: OLTP_RO 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT

600.0

10/04/17 02:38 04:36 08:32 10:31 12:30 S i
500.0 — OnLine
400.0 — — Sessions
300.0

200.0 —
1°3j3 | __-.I __-ll __-.I __-.I __-.I __-.l
04:57

00:39 00:55 01:11 02:48 03:04 04:41 05:13 08:48 09:04 10:41 10:57 12:34 12:50 13:06
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. Sysbench OLTP RO 50Mx8 : BP=128G/ 64G/ 32G

e Observations :

e Clear I/O impact.. => with 32GB BP size we're testing Storage, and no more MySQL ;-)
e |O : 3500 MB/sec (!!!) - the max possible for a given NVMe..

MySQL SELECT/sec: OLTP_RO 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT - [Select/s]
;%gggg 1004/17 02:38 04:36 08:32 10:31 12:30 —  Select/s
500000.0
400000.0
300000.0
200000.0

0.0 | m | T T I | l H—‘_r-r'T

100000.0
I | | ]

00:39 00:55 o111 02:48 03:04 04:41 04:57 05:13 08:48 09:04 10:41 10:57 12:34 12:50 13:06

SN N I B I

Linux I/O Read/Write KB/sec: OLTP_RQO 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT

10/04/17 02:38 04:36 08:32 10:31 12:30 = SUM all Device(s) -- rkB/s
3 = SUM all Device(s) -- wkB/s
SUM all Device(s) -- KB/s

3500000.0
3000000.0
2500000.0
2000000.0

1500000.0
1000000.0

500000.0 — | ;
0.0 94— | o l i — - B L | — I — ' I
00:39 00:55 01:11 02:48 03:04 04:41 04:57 05:13 08:48 09:04 10:41 10:57 12:34 12:50 13:06

[ 1 1 1 [ 1

ORACLE



. Sysbench OLTP RW 50Mx8 : BP=128G/ 64G/ 32G

e Observations :

e Clear I/O impact.. => significant TPS drop from 128G => 64G => 32G BP..
e |O : 3000 MB/sec - the max possible "mixed” for a given NVMe ?..

MySQL Commit/sec: OLTP_RW 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT - [Commit/s]
35000.0 —

10004117 03:16 05:14 09:10 11:09 13:08 — ‘
30000 0 | Commit/s

25000.0
20000.0
15000.0
10000.0

5000.0

0.0 | | ! i I T I T i — i
01:17 01:33 01:49 03:26 03:42 05:19 05:35 05:51 09:26 09:42 11:19 11:35 13:12 13:28 13:44

I I I

MySQL User Sessions: OLTP_RW 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT

gggg : 100417 03:16 05:14 09:10 11:09 13.08 —— OnLine
400.0 — — Sessions
300.0 —

200.0
108:8 _-.II _-lII __-.I __-.I _-.II __-.I

01:17 01:33 01:49 03:26 03:42 05:19 05:35 05:51 09:26 09:42 11:19 11:35 13:12 13:28 13:44

ORACLE



. Sysbench OLTP RW 50Mx8 : BP=128G/ 64G/ 32G

e Observations :

e Clear I/O impact.. => significant TPS drop from 128G => 64G => 32G BP..
e |O : 3000 MB/sec - the max possible "mixed” for a given NVMe ?..

MySQL Commit/sec: OLTP_RW 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT - [Commit/s]

%gggg 10004117 03:16 05:14 09:10 11:09 13:08 —  Commit/s
25000.0
20000.0
15000.0
10000.0
5000.0

0.0 | | m i m T l T i 1 i
01:17 01:33 01:49 03:26 03:42 05:19 05:35 05:51 09:26 09:42 11:19 11:35 13:12 13:28 13:44

Linux I/O Read/Write KB/sec: OLTP_RW 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/25@44cores-HT
3000000.0

25000000 | 2316 05:14 "w 09:10 11:09 13.08 ——  SUM all Device(s) - rkB/s
2000000.0 — 5 - I s - "=~ — SUM all Device(s) - wkB's
1500000.0 — - — — — - — | ﬂ SUM all Device(s) - KB/s
1000000.0 — - e -
500000.0 — - ——— A o — = —
0.0 — '—_ﬂ'— r-r']r_.qr-?nl ir-"l'."—r—| Ii I k | —l'__ :f— F F 1 ;m F r r

01:17 01:33 01:49 03:26 03:42 05:19 05:35 05:51 09:26 09:42 11:19 11:35 13 12 13 28 13 44

ORACLE



Sysbench Update-NoKEY 50Mx8 : BP=128G/ 64G/ 32G

e Observations :

e Clear I/O impact.. => significant TPS drop from 128G => 64G => 32G BP..
e 64GB BP : why near no difference between 1S/ 2S ?..

MySQL UPDATE/sec: Update-NoKEY 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT - [Update/s]

350000.0
300000.0
250000.0
200000.0
150000.0
100000.0
50000.0
0.0

600.0
500.0
400.0
300.0
200.0
100.0

0.0

: 1004417 03:54 05:52 09:48 11:47 13:46 — Update/s
l I [ T I l H—l{—iﬁ[’lﬁ-{m
01:55 02:11 02:27 04:04 04:20 05:57 06:13 06:29 10:04 10:20 11:57 12:13 13:50 14:06 14:22
MySQL User Sessions: Update-NoKEY 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT
: 100417 03:54 05:52 09:48 11:47 1346 — OnLine
_ I I = GSessions
01:55 02:11 02:27 04:04 04:20 05:57 06:13 06:29 10:04 10:20 11:57 12:13 13:50 14:06 14:22

ORACLE



Sysbench Update-NoKEY 50Mx8 : BP=128G/ 64G/ 32G

e Observations :

e Clear I/O impact.. => significant TPS drop from 128G => 64G => 32G BP..
e |O: 2200 MB/sec - the max possible “50/50 mixed” for a given NVMe ?..

MySQL UPDATE/sec: Update-NoKEY 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT - [Update/s]
ggggggg Q0417 03:54 05:52 09:48 11:47 1345 —  Update/s

250000.0
200000.0

150000.0 ?
100000.0
50000.0
0.0

| | I | | I | I I I | | I
01:55 02:11 02:27 04:04 04:20 05:57 06:13 06:29 10:04 10:20 11:57 12:13 13:50 14:06 14:22

[ 1 | |

Linux I/O Read/Write KB/sec: Update-NoKEY 50Mx8 8..512usr pool128/64/32G MySQL-8.0-dev 1S/2S@44cores-HT

25000000 5004717 03:54 05:52 09:48 11:47 13:46 ——  SUM all Device(s) - rkB/s
2000000.0 4 :
1500000.0 = SUM all Device(s) - wkB/s
1 oooooo. 0 SUM all Device(s) - KB/s
500000.0 - > F:LFI,FII—IP EFI’:nP C F:II:II: Gﬁﬁﬂ
0.0 F I F L1 l l | l — l’\ i i i i h |

01:55 02:11 02 27 04:04 04. 20 05 57 06 13 06: 29 10:04 10: 20 11 57 12.13 13.50 14. 06 14:22

ORACLE



. Sysbench OLTP_RO-pareto S0Mx8 : BP=128G/ 64G/ 32G

e Observations :

e \Very limited IO impact..
e no difference between RR / RC isolation

MySQL SELECT/sec: OLTP_RO-pareto 50Mx8 8..512usr pool128/64/32G isoRR/RC MySQL-8.0-dev 1S/2S@44cores-HT - [Select/s]

700000.0
600000.0
500000.0
400000.0
300000.0
200000.0
100000.0

0.0

I I I N I

02:43

11/04/17

04:42

03:14

05:08

0640

0€:39

10:38

07:01

08:54

10:47

12:36

12:40

18:28

AL T |.|I||||.|||

13:12

18:59

P0:28 II
.Ill |

20:52

p2:27

04 264

I [
2245

|
00:39

02:32

04:25

04.57

— Select/s

MySQL User Sessions: OLTP_RO-pareto 50Mx8 8..512usr pool128/64/32G isoRR/RC MySQL-8.0-dev 1S/2S@44cores-HT

600.0
500.0
400.0
300.0
200.0
100.0

0.0

N S I

02:43

11/04/17

04:42

03:14

05.08

0640

0701

08:39

08.:54

10:38

10:47

12:36

12:40

18:28

13:12

20:28

18:59

20:52

2227

22:45

0d g4

00:39

02:25

02:32

04:24

04.25

04.57

= OnLine
- Sessions

ORACLE



. Sysbench OLTP_RW-pareto 50Mx8 : BP=128G/ 64G/ 32G

e Observations :

e |O impact is present, but more than x2 times lower vs UNIFORM..
e RC isolation is the must ;-)

MySQL Commit/sec: OLTP_RW-pareto 50Mx8 8..512usr pool128/64/32G isoRR/RC MySQL-8.0-dev 1S/2S@44cores-HT - [Commit/s]

ggg%g _| 110417 gsi2p 07:18 09:17 11:16 13:14 19:07 21:06 23:06 01%’94 03:03 05:02 —  Commit/s
25000.0
20000.0 — ;
15000.0 — @
2 411l - I 1l | I
0099 ]| [ ° 1%l I |
. A1 T ulliiisalk la:l 1 ll-l al Illl | nul
03:21 03:.53 0546  07:38  09:.32 11 25 13:18  13:50 1837 2130 2323 01:17 03:10 05:.03  05:35
MySQL User Sessions: OLTP_RW-pareto 50Mx8 8..512usr pool128/64/32G isoRR/RC MySQL-8.0-dev 1S/2S@44cores-HT

800.0 751047 050 07:18 09:17 11:16 13:14 19:07 21:06 23:05 of 824 03:03 — OnLi

500.0 — - ' nLine

4000 — = Sessions

200.0 —
108:8 } _-Ill _.||I _.III _.III _.III _.||I| _-||I| _.|||| _.l||| _-|||| _.||I| _-lll

03:21 03:53 05:46 07:39 08:32 11:25 13:18 13:50 19:37 21:30 23:23 01:17 03:10 05:03 05:35

ORACLE



. Sysbench Update-NoKEY-pareto 5S0Mx8 : BP=128G/ 64G/ 32G

e Observations :

e |O impact is present, but more than x2 times lower vs UNIFORM..
e why ?.. => significantly less 10 reads with PARETO

MySQL UPDATE/sec: Update-NoKEY-pareto 50Mx8 8..512usr pool128/64/32G isoRR/RC MySQL-8.0-dev 1S/2S @44cores-HT - [Update/s]

400000.0 =, /04/17 - 12/04
250000.0 — ' 05.58 07:55 09:55 11:54 13:52 19:45 21:44 23:43 01:42 03:41 05:40 —— Update/s

300000.0
250000.0
200000.0

150000.0
100000.0 Il I II I
>0005- ull u T - all
. [ | | | | | |

03:59 04:31 06:24 08:17 10:10 12:03 13:56 14:28 20:15 22:08 00:01 01:55 03:48 05:41 06:13

[ ]

MySQL User Sessions: Update-NoKEY-pareto 50Mx8 8..512usr pool128/64/32G isoRR/RC MySQL-8.0-dev 1S/2S@44cores-HT

600.0 11/04/17

0558 07:55 09:55 11:54 13:52 01:44 43 12104 pq.42 03:41 05:40 —— OnLine

19:45 234
II : Il I' I I| I II : Il |||
103:2 _-II _.II _-II _.ll _-ll _-ll _.ll _-II _.Il _-Il _.II _-Il

03:59 04:31 06:24 08:17 10:10 12:03 13:56 14:28 20:15 22:08 00:01 01:55 03:48 05:41 06:13

- Sessions
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. LinkBench

e \/olume :
e 150M (150GB)

* Engine :
e LinkBench is not working anymore with 8.0
e SO, testing with MySQL 5.7

e | oad :

e 8, 10, .. 512 concurrent users
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. LinkBench-150G : BP=256GB (in-memory)

e Observations :
e 1S => 2S5 : 50% performance improvement
e what are the bottlenecks ?..

MySQL Query/sec: LinkBench-150G 8..256usr pool256G ccr0 sd6 MySQL-5.7 1S5/25@44cores-HT

250000.0 7 4gj04/17 02:57 e — Delete/s
200000.0 -
150000.0 Iy
' Select/s
100000.0 — — Update/s
Pt R s AN S S S s =
00 2 - I = : I | I — Query/s

I I
01:11 01:16 01:20 01:25 01:29 01:34 01:38 02:57 03:02 03:06 03:11 03:15 03:20 03:24

MySQL User Sessions: LinkBench-150G 8..256usr pool256G ccr0 sd6 MySQL-5.7 1S/2S@44cores-HT

200.0

00 Y — ————r——— H

100.0
01:11 01:16 01:20 01:25 01:29 01:34 01:38 02:57 03:02 03:06 03:11 03:15 03:20 03:24

600.0 = <amnai~

500.0 4 02:57 —  OnLine
400.0 - — Sessions
300.0 —
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. LinkBench-150G : BP=256GB (in-memory)

e Observations :

e 1S => 2S5 : 50% performance improvement
e what are the bottlenecks ?.. => 8.0 should fix, but block lock..

MySQL Query/sec: LinkBench-150G 8..256usr pool256G ccr0 sd6 MySQL-5.7 1S5/25@44cores-HT

250000.0 7 1504117 02:57 —
200000.0 —
150000.0 —
100000.0 — -
50000.0 — ! r—— ‘ A
0.0 - = 1 T — i " |

01:11 01:16 01:20 01:25 01:29 01:34 01:38 02:57 03:02 03:06 03:11 03:15 03:20 03:24

Delete/s
Insert/s

Select/s

Update/s
Query/s

InnoDB Top-7 Max@ Spin Waits/sec: LinkBench-150G 8..256usr pool256G ccrQ sd6 MySQL-5.7 1S/2S@44cores-HT - [spin_waits/s]

40000.0 — Y017 02:57
30000.0 — |
20000.0 —
10000.0 —

0.0 — T | L SRS S | ™ | I e
01:11 01:16 01:20 01:25 01:29 01:34 01:38 02:57 03:02 03:06 03:11 03:15 03:20 03:24

max@Sum.RW:bufObuf.cc:1460
max @lock_sys

max @log_sys

max@log_write
max@RW:dictOdict.cc:2687
max @ RW:filOfil.cc:1381

- max@trx_sys
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. LinkBench-150G : BP=256GB (in-memory)

e Observations :
e 1S => 2S5 : 50% performance improvement
e low CPU usage.. => timeout in load generator itself ?..

MySQL Query/sec: LinkBench-150G 8..256usr pool256G ccr0 sd6 MySQL-5.7 1S5/25@44cores-HT
250000.0 7 49,0417

02:57 — Delete/s
200000.0 -
1500000 — ~ T eens
| Select/s
1000008 = —  Updatels
wnl 4§ |y -
0.0 —————= | | —— ~ ry
' | | | | | I
Linux Top-10 CPU% @Process: LinkBench-150G 8..256usr pool256G ccr0 sd6 MySQL-5.7 1S/2S@44cores-HT - [CPU%)]
igg : o vast = mysqld
' = psSTAT
30.0 — H .
java
20.0 - = jbd2/nvme2n1i-8
10.0 - _ .
= ‘ — systemc-journal
0.0 | - o | | | | | 1 | 1 | watchdog/7
01:11 01:16 0120 0125 0129 01:34 01:38 0257 03:02 03:06 03:11 03:15 03:20 03:24 —— kworker/85:2
— ksoftirqd/60
— walchdog/86
= kworker/26:0
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LinkBench-150G : BP=128GB/ 64GB/ 32GB

e Observations :

e |O impact : significant, but much less than UNIFORM..
e what about contentions ?..

MySQL Commit/sec: LinkBench 150G 8..512usr pool128/64/32G ccr0 sd6 MySQL-5.7 25@44cores-HT - [Commit/s]

60000.0 7 9/04/17 19:42 20:37

50000.0
40000.0
30000.0
20000.0
10000.0

0.0

m— Commit/s

I T I . - 1 I I I
19:44 19:62 20:00 20.08 20:16 2042 20:50 20:58 21:.06

| A
03:29

I
03:13

02:57 03.05 03:21 21:14

MySQL User Sessions: LinkBench_150G 8..512usr pool128/64/32G ccr0 sd6 MySQL-5.7 2S@44cares-HT

1200.0
1000.0
800.0
600.0
400.0
200.0
0.0

N S N N

02:57

19/04/17

|
_—--

03:05 03:13 03:21

19:42

03:29

19:44

20:37

19:52 20:00 20:08 20:16 20:42 20:50 20:58 21:06

= OnlLine
— Sessions
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LinkBench-150G : BP=128GB/ 64GB/ 32GB

e Observations :
e |O impact : significant, but much less than UNIFORM..
e what about contentions ?.. => block RW-lock dominates on |O-bound !

MySQL Commit/sec: LinkBench 150G 8..512usr pool128/64/32G ccr0 sd6 MySQL-5.7 25@44cores-HT - [Commit/s]

60000.0 7 150u/1

50000.0
40000.0
30000.0
20000.0
10000.0

0.0

19:42 Gkl

m— Commit/s

—
—
—
—
.

I T I . - 1 I I I
19:44 19:62 20:00 20:.08 20:16 2042 20:50 20:58 21:.06

I A
03:29

l
03:13

02:57 03.05 03:21 21:14

InnoDB Top-7 Total@ Spin Waits/sec: LinkBench_150G 8..512usr pool128/64/32G ccrQ sd6 MySQL-5.7 25@44cores-HT - [spin_waits/s]

40000.0 —{ "V 19:42 — tot@buf_pool
30000.0 — = tot@Sum.RW:bufObuf.cc:1460
@
200000 — tot(_,log_sys
10000.0 == t{ot®@Ilog_write
' | — tot@redo_rseg
0.0 4= I T T 7 | (e — - ' r tot@ RW:dictOdict.cc:2687
02:57 03.05 03:13 03:21 03:28 19:44 19:562 20:00 20:08 20:16 20:42 20:50 20:58 21:06 21:14

- tot@trx_sys
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. IIBench

* Test Scenario :
e x16 parallel iIBench processes running together during 1H

e each process Is using its own table
e one test with SELECTs, another without..

e Side note :
e [IBench is written in Python
e during workload python process is using 60% CPU time itself (mysqld 40%)
e makes sense to rewrite with sysbench 1.0 ?.. ;-)

* Key point :
e during INSERT activity, B-Tree index in InnoDB growing quickly

e as soon as index pages have no more place in BP and re-read from storage, performance
IS going down..
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iiBench 100M x16 : BP= 128G/ 64G/ 32G/ 16G

e Observations :

e until B-Tree remains in BP => 300K INSERT/sec.. (and if not,

MySQL SELECT/sec: iiBench_x16_100M/-noSEL pool128/64/32/16G MySQL-5.7 25@44cores-HT - [Select/s]

10000.0 - MO1 02 03 06:02 jot».o: 07:08 Tots.w
7500.0 - . ? . f

5000.0 —
2500.0 -

0.0 | T l T T | - | | ™1 I 1 T I I
00:46 01:20 01:58 02:32 03:10 03:44 04:21 04:55 05:33 06:10 06:45 07.22 07:56 08:34 09:.08

MySQL INSERT/sec: iiBench_x16_100M/-noSEL pool128/64/32/16G MySQL-5.7 25@44cores-HT - [Insert/s]
500.0 1 21m4017

400.0 -
300.0 -
200.0 -
100.0

01:60 02:04 03:08 02

08:05 R 13

0.0 I T I l l T T T T I T I I
00:46 01:20 01:58 02:32 03:10 03:44 04:21 04:55 05:33 06:10 06:45 07:22 07:56 08:34 09:08

InnoDB Buffer Pool Usage: iiBench x16 100M/-noSEL pool128/64/32/16G MySQL-5.7 28@44cores-HT - [Value]

B000000.0 —{====< 50 02:57 0358 : 07:02 08:18
6000000.0 — /"‘
4000000.0 - 5 ;
2000000.0 ‘ 7_}7___1
0.0 I T T l e — T | | |zl-l-———

00:49 01:22 02:00 02:33 0312 03:.44 04:23 04:55 05:34 06:12 06:45 07:24 Q7:57 08:35 09:08

- Select/s

- |nsert/s

Buffer-pool-size
Database-pages
Free-buffers
Modified-db-pages
Old-db-pages

QPS drop)
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iiIBench 100M x16 & 1M-parts : BP= 128G/ 64G/ 32G/ 16G

e Observations :
e workaround : using partitions for table splits index B-Tree

MySQL SELECT/sec: iiBench_x16_100M-1Mpart/-noSEL pool128/64/32/16G MySQL-5.7 25@44cores-HT - [Select/s]

8000.0 — 21047 15:03 1740 18:1 19:18 20:23 21:28 2232 —  Select/s
6000.0 | [V l'“" I“" e "I ™

4000.0 —
2000.0

0.0 = T — I T T T T j ;l I T T T I
15:01 15:35 16:13 16:47 17:25 17.59 18:38 1912 19:50 20:28 21.02 21:41 22:15 2253 23.27

MySQL INSERT/sec: iiBench x16 100M-1Mpart/-noSEL pool128/64/32/16G MySQL-5.7 25@44cores-HT - [Insert/s]

400.0 =

1710 B:14
300.0 —
200.0
100.0 —
00 —+ 1 l

T ST T ) ] 1 T T T T T 1 T
15:01 15:35 16:113 1647 17:25 1759  18:38 19112 19:50 2028  21:.02 2141 22115 22:53 2827

InnoDB Buffer Pool Usage: iiBench_x16_100M-1Mpart/-noSEL pool128/64/32/16G MySQL-5.7 25@44cores-HT - [Value]

21 4T

8000000.0 - 1230 R - 28 2% 2238 — Buffer-pool-size
6000000.0 : : = Database-pages
_ ! : : Free-buffers

4000000.0 - :
' ; == Modified-db-pages
2000000.0 - :
0.0 ‘4 —

~ QOld-db-pages
15:03 15:36 16:15 16:48 17:27 18:00 18:39 19:12 19:51 20:30 21:03 21:42 22:15 22:54 23:27
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. DBT2 (TPC-C)

e Data Volume :
e 1000W (130G)

e Test Configurations :
e BP = 128G/ 64G/ 32G

e | oad :

e 8, 16, ... 512 concurrent users

* Engine
e MySQL 8.0-dev : has an issue on this workload..
e SO, testing with 5.7 to analyze potential gains
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DBT2 1000W : BP = 128G/ 64G/ 32G

e Observations :

e |/O impact : really small..
e what is 10 activity on 32GB BP ?..

25000.0
20000.0
15000.0
10000.0
5000.0
0.0

600.0 -

500.0
400.0
300.0
200.0
100.0
0.0
-100.0

MySQL Commit/sec: DBT2 W1000 8..512usr pool128/64/32G ccr0 sdé MySQL-5.7 2S5@44cores-HT - [Commit/s]

14/04/17 21994 22:17

= Commit/s
I l I 1 - I l I 1 | T
14:43 14:52 15:01 15:10 15:19 21:31 21:40 21:49 21:58 22:06 22:23 22:32 22:40 22:49 22:58
MySQL User Sessions: DBT2 W1000 8..512usr pool128/64/32G ccrQ sd6 MySQL-5.7 25@44cores-HT
14/04/17 o7 94 0217 = OnLine
- Sessions
I T I 1 I - I l I 1 l 1 I T I
14:43 14:52 15:01 15:10 15:19 21:31 21:40 21:49 21:58 22:06 22:23 22:32 22:40 22:49 22:58
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DBT2 1000W : BP = 128G/ 64G/ 32G

e Observations :

e |/O impact : really small..
e what is |O activity on 32GB BP ?.. => 1000 MB/s only (the lowest from all tests)

MySQL Commit/sec: DBT2 W1000 8..512usr pool128/64/32G ccr0 sdé MySQL-5.7 25@44cores-HT - [Commit/s]
250000 7 4104717

20000.0 -
15000.0 -
10000.0 —
9000.0 —

21284 22:17 = Commil/s

0.0 | I T T T i I I 1 i I
14:43 14:52 15:01 15:10 15:19 21:31 21:40 21:49 21:58 22:06 22:23 22:32 22:40 22:49 22:58

Linux [/O Read/Write KB/sec: DBT2 W1000 8..512usr pool128/64/32G ccr0 sd6 MySQL-5.7 2S@44cores-HT

10000000 —— T 21284 22:17 ——  SUM all Device(s) -- rkB/s
= SUM all Device(s) -- wkB/s
SUM all Device(s) -- KB/s

750000.0 -

500000.0
250000.0 - — T~ e N T
0.0 - I ™ = I I | I - 1 '

14:43 14.52 15:01 15:10 15:19 21:31 21:40 21:49 21:58 22.06 2223 22:32 22:40 22:48 22:58
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DBT2 1000W : BP = 128G/ 64G/ 32G

e Observations :
e mostly CPU-bound => that's why so loved by CPU vendors ;-)
e what about contentions ?..

MySQL Commit/sec: DBT2 W1000 8..512usr pool128/64/32G ccr0 sdé MySQL-5.7 25@44cores-HT - [Commit/s]
250000 7 4104717

20000.0 -
15000.0 -
10000.0 —
9000.0 —

0.0 | I T T T i I I 1 I
14:43 14:52 15:01 15:10 15:19 21:31 21:40 21:49 21:58 22:06 22:23 22:32 22:40 22:49 22:58

21284 22:17 = Commil/s

Linux Top-10 CPU% @Process: DBT2 W1000 8..512usr pool128/64/32G ccr0 sd6 MySQL-5.7 25@44cores-HT - [CPU%]

80.0 7 110417

700 — 21‘%"2133 | 2216 —  mysald
60.0 — i _ )
50.0 — i | perf.4.1.12-61.
40.0 — | | ‘ | : | WebX.mySQL5
30.0 — : o
20.0 . . .. - cllfent
007 L 1" Vr—r—, ‘__——_— “ .-___,__ — d:::rb
. sssd_be
14:43 14:52 15:01 15:10 15:19 21:31 21:40 21:49 21:58 22:06 22:23 2:3 22:41 22:49 22:58 v m
= dd
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DBT2 1000W : BP = 128G/ 64G/ 32G

e Observations :

e mostly CPU-bound => that's why so loved by CPU vendors ;-)
e what about contentions ?.. => most are expected to gone with 8.0-dev..

MySQL Commit/sec: DBT2 W1000 8..512usr pool128/64/32G ccr0 sdé MySQL-5.7 25@44cores-HT - [Commit/s]
250000 7 4104717

20000.0 -
15000.0 -
10000.0 —
9000.0 —

21284 22:17 = Commil/s

0.0 | I T T T i I I 1 i I
14:43 14:52 15:01 15:10 15:19 21:31 21:40 21:49 21:58 22:06 22:23 22:32 22:40 22:49 22:58

InnoDB Top-7 Total@ Spin Waits/sec: DBT2 W1000 8..512usr pool128/64/32G ccrQ sd6 MySQL-5.7 25@44cores-HT - [spin_waits/s]

80000.0 — 'V 2f 294 22:17 —  tot@fil_system
60000.0 — = tot@Sum.RW:bufObuf.cc:1460
40000.0 — e . Vo Aot tot@lock_sys
paAledey P | SR - {ol®@log_sys
20000.0 —— ——  tol@log_write
0.0 - N T e (. S N E A ) B R I N L — T tot@ RW:dictQdict.cc:2687

14:43 14:52 15:01 15:08 15:18 21:31 21:40 21:48 21:57 22:06 22:22 22:31 22:40 22:48 22:57  tol@irx_sys
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DBT2 1000W : BP = 128G/ 64G/ 32G

e Observations :

e mostly CPU-bound => that’s why so loved by CPU vendors ;-)

e what about contentions ?.. => most are expected to gone with 8.0-dev..

e log sys/log write/ trx_sys/ lock sys ..
e dict RW-lock => expected to gone with New DD
* block RW-lock => ... maybe not for 8.0 ...

* Note :
* maybe better not to use this workload for Storage validations ;-))

InnoDB Top-7 Total@ Spin Waits/sec: DBT2 W1000 8..512usr pool128/64/32G ccrQ sd6 MySQL-5.7 25@44cores-HT - [spin_waits/s]

80000.0 — MV 2f 294 22:17 —  tot@fil_system
60000.0 — ‘ = tot@Sum.RW:bufObuf.cc:1460
s o VW Wt v
40000.0 — Ao | —" o r tot@lock_sys
| ' Liadiam | = tol@log_sys
20000.0 — | - | | Wy
| o] — tol@log_write
0.0 A M w I l m T I | %’% tot@RW:dictOdict.cc:2687

14:43 1452  15:01 15:09 15:18 21:31 2140 2148 21:57 22:06 2222  22:31 2240 2248 2257 —— oi@irx Sys
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. One more thing ;-)

e All graphs are built with dim_STAT (http:/dimitrik.free.fr)
e All System load stats (CPU, I/O, Network, RAM, Processes,...)
e Manly for Linux, Solaris, OSX (and any other UNIX too :-)
e Add-Ons for MySQL, Oracle RDBMS, PostgreSQL, Java, etc.

e MySQL Add-Ons:

e mysqISTAT : all available data from “show status”

e mysqlLOAD : compact data, multi-host monitoring oriented

e mysqlWAITS : top wait events from Performance SCHEMA

* |InnodbSTAT : most important data from “show innodb status”
e iInnodbMUTEX : monitoring InnoDB mutex waits

e innodbMETRICS : all counters from the METRICS table

e And any other you want to add! :-)

e Links
o http://dimitrik.free.fr - dim STAT, dbSTRESS, Benchmark Reports, etc.
e http://dimitrik.free.fr/blog - Articles about MySQL Performance, etc.
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