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.Are you Dimitri?.. ;-)

* Yes, it's me :-)

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

* 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 Q&A
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Why Benchmarking MySQL ?...
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. Why benchmarking MySQL?..

* Any solution may look "good enough”...
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. Why benchmarking MySQL?..

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

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

e And reach a similar Iimit..
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. Why benchmarking MySQL?..

* A good benchmark testing may help you to understand ahead the
resistance of your solution to incoming potential problems ;-)
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. Why benchmarking MySQL?..

e But keep it In mind:

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

www.mikud. net
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The Main MySQL Performance Tuning
#1 Best Practice Is... ?77..
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The Main MySQL Performance Tuning
#1 Best Practice Is... ?77..

USE YOUR BRAIN !!I... ;-)
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The Main MySQL Performance Tuning
#1 Best Practice Is... ?77..

USE YOUR BRAIN !!I... ;-)

THE MAIN
SLIDE! ;-))
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. Think “Database Performance” from the beginning!

e Server:

e Having faster CPU is still better! 32 cores is good enough ;-)
e OS is important! - Linux, Solaris, etc.. (and Windows too!)
e Right malloc() lib!! (Linux: jemalloc, Solaris: libumem)

e Storage:

e Don't use slow disks! (except if this is a test validation goal :-))
e Flash helps when access is random! (reads are the most costly)
e FS is important! - ZFS, UFS, QFS, VXFS, EXT3, EXT4, XFS, etc..

e O DIRECT or not O DIRECT, AlO or not AlO, and be aware of bugs! ;-)
e Do some generic /O tests first !! (Sysbench, I0bench, iozone, etc.)

e Don't forget network !! :-)
e faster is better, 10Gbit is great!
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Monitoring is THE MUST !

even don’t start to test 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 B 22 T2 Ty 248 Qadmin + &~ @~
(Dashboards ~  Events Query Analyzer Reports & Graphs Configuration ~ Refresh: | _____Off_v
Group Overview: | B i
Database Statistics PN Current Problem MySQL Instances a

Database Availability Show / hide columns
Day 100% R s ID Status ¢ Emergency < Critical ¢ Warning ¢
Week 100% EEEE s bur05:33030 Up 0 2 11
Month 100% R s s I 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 SR L8[ RITE: 1% B | 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

Showing 1 to 1 of 1 entries

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

@ Delete (SUM) @ Call (SUM) CJ Subject Topic Time ~ Actions
Query Re15_ponse Time Index Sep 16, 201 3;38?41\0?11 = bur05, MEM Built-in Agent Agent CPU Usage Excessi... about a minute ago X
_ ageeptable level =0 bur05, bur05:33030 Table Cache Not Optimal about a minute ago x
2.5 1 - B LE e @) tyr52, tyr52:33030 Table Cache Not Optimal 2 minutes ago *
" ) 12:45 13-00 13:15 13:30 MO bur05, bur05:33030 Attempted Connections T... 3 minutes ago x
@ qrti AN [+ ) tyr58, 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
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. Other Monitoring Tools

e Cacti, Zabbix, Nagios, Etc.....

edim STAT
e well, I'm using this one, sorry ;-)
e all graphs within presentation were made with it
e detalls are in the end of presentation..

;w&%“! Dl Operations/sec: Nencached plugin RD mySOL -5 7-latest -vs~ 5. 6/75.7 OFS Ascores - [(Valuwe)
. ' A — anl_deletes/sec

L000000 .0 -~ ;i3 Wi 37 i
POOCOD, 0 ™ : : — | _ingerts/uec
GO0000 0 ™ ! : — @l _reads/eec
400000 .0 — : : an ] _updates/sec
200000,0 = Qm 1T :

0.0 = i RS B | u l | u u | n

12:04 12:3%  12:6¢5 1'% 15:% 16: 9 16:% 17:1: 17:80 18:04 18:3 18:% 19:12

126.0 = Limux CFU XUsage: Hemcached plugin B0 mgSoL =%, 7=latest =yz= 5 6797 'S Milcores

1000 =~ . ¥ [T 17138 M1 — i o
5.0 % . — SyaX O
60.0 — - — ; ; ——eltioR_CH

ldlel OV
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. A B-shit Slide...

e Odd interpretation of Scalability...

1 2000 Through.put -
10000  ‘per second;

- o B

8000
6000 —Scalable
4000 - —Nonscalable
2000

0 [ A A T A A A A ' S;};ﬂ;.mw
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. A B-shit Slide... (2)

e Odd interpretation of Scalability...

12000
10000 ‘o
8000
6000 -
4000 -
2000

0
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. MySQL Scalability Limits...

e Before to suspect your database engine is not scaling, be sure :

e you're not rather hitting your storage /O limits (test before you say "NO” ;-))

e network limits? (test!)

e do you see your CPU 100% busy?

e a poor application”?

e NOTE: a single poorly written SQL query may show you that your database server is
scaling only up to 1 user ;-))

* How long I'm scaling on a growing load?
e you're continuing to scale as long as your TPS continue to grow with a growing load..

e however, it's another story if you can consider it as “good”, “"not too bad” or “poor” ;-)
e ideal scalability: your response time remains the same from 1 to N concurrent users
e NOTE: never forget what is your main target!

e e.9. If a response time on a single user is already higher than "acceptable”, don’t expect it
becomes better with a higher number of concurrent users ;-))
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. MySQL on High Load

 Once you've reached your Max TPS on your system :

e try to understand first what is limiting you? (1/0O, CPU, Network, MySQL internals?)
e the next goal then: to avoid a TPS “regression” on a higher load

 How to keep your Max TPS on a higher load too?

e the dumb rule : avoid to have a higher load! ;-)
e seriously :

e usually all you need is to find a way to do not let you workload concurrency out-pass the levels
your reaching on the TPS Makx, that's all..

e InnoDB thread concurrency helps here (yet more improved in MySQL 5.7)
e |[nnoDB spin wait delay tuning helps to lower mutexes / rw-locks waits impact
e ThreadPool

e NOTE : there is no “magic” for response time :

e if your Max TPS you're reaching on N users
e and able to keep the same Max TPS on N x2 users (or x3, x4, etc.)
e your response time may only grow! (and be x2 times bigger (or x3, or x4, etc.))
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Thread Pool in old MySQL 5.7 @Heavy OLTP_RW

500 lanonB Adaptive Flushing Pages/sec: OLTP_RH-heaJJ @5,7 TP=off/on, 64/ 128/ 2567/ 512usr - [Valuel
v 11580913 02109

09:19 10237 11:56 "LELY: 0220

20000.0 — . . .
15000.0 — [ — ' [ [
10000.0 — M flmaans A ; . ; | ,

= bhuffer_flush_adaptive_total _pages/sec
= buffer_flush_avg_page_rate
= buffer_flush_n_to_flush_reguested

0322

/

04:43

/

— l

-

2000.0 —
0.0 = | I | | I | | | |
08:01 08:41 09:39 10:18 11:15 12:14 12:54 01:22 0Z2:20 02:99 03:99 04 :57 05:37
]
]
]
2000000 — HySOL Query/sec: OLTP_RH-heavy @5.7 TP=off/on, 64/ 128/ 2567/ 512usr
. 15./09.-13 21709 —
09:19 10237 11:56 T offk 24 Deletess
150000 .0 : : . = Insert/s
100000 .0 = Select/s
Update/s
20000 .0 T Query/s
W
0.0 = | | | |
08:01 08:41 09:39 10:18 11:15 12:14 12 :%4 01:22 0Z2:20 03:00 04 :00 04:57 05:37
]
]
600.0 — HySQL User Sessions: OLTP_RH-heavy 5.7 TP=off/on, 64/ 128/ 256/ 512usr
. 1809713 21709 J— :
500.0 — 0193219 10:37 rs h0:46 023 04 03224 OnLine
400 .0 — . . . . sessions
300.0 — | | | E
200.0 — § §
100.0 —
I I
0.0 0

05:01  03:41  09:39  10:18  11:15 12:14  12:p4  01:22  02:20 03:00  04:00  04:37  03:37
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. MySQL & CPU Usage

e CPU chips progress:
e CPU =1 CPU (1 vcpu)
e CPU = N cores (N vcpu)
e CPU = N cores, M core threads (NxP vcpu)

* How many really parallel tasks your CPU is able to execute??

e as many as how many vcpu are really able to run in parallel!

e ex. 32cores-HT :
e only 32 concurrent MySQL threads may be executed on the same time
e is HT helping? - yes
e is HT makes 32cores be equal to 64cores? - no

e if my system is reporting to have CPU 50% busy on my MySQL workload, does it mean | have a
50% marge in CPU usage? — NO!.. ;-)

e my workload is pure CPU bound, I'm reaching N TPS on 64 users and I'm claiming I'm getting x5
higher (Nx5) TPS on 512 users! — well, you're lying somewhere ;-))
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. Test Workload

e Before to jJump 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 S0, try to split problems..
e Start from as simple as possible..
 And then increase complexity progressively..

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

ORACLE



. “Generic” Test Workloads @MySQL

e Sysbench
e OLTP, RO/RW, N-tables, lots test workload load options, deadlocks

e DBT2 / TPCC-like

e OLTP, RW, very complex, growing db, no options, deadlocks
e |n fact using mostly only 2 tables! (thanks Performance Schema ;-))

* dbSTRESS

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

e LinkBench (Facebook)
e OLTP, RW, very intensive, |O-hungry..

e DBT3
e DWH, RO, complex heavy query, loved by Optimizer Team ;-)
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. Be sure you can trust your Benchmark resulits ;-)

e Know your HW platform limits

* Understand what your Workload is doing

e Keep in mind MySQL Server internals

e Be sure your test case has no self-limits either!!!

e Once again : There is NO “Silver Bullet™ !!!

e Think about the #1 MySQL Performance
Best Practice ;-))
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. Let’s analyze the following benchmark result..

e Test : fully random |O-bound OLTP RO

e Storage limit : 60K reads/sec max

* 150K QPS 77 QPS on OLTP RO I0-bound
e WTF?.. ;-) 160000 -
120000 -
O
)
(7p)
> 80000
()
..... D
S
40000

3 16 32 64 128 256 512 1024

Concurrent Users
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. Let’s analyze the following benchmark result..

e Test : fully random |O-bound OLTP RO

e Storage limit : 60K reads/sec max

* 150K QPS 77 QPS on OLTP RO I0-bound
e WTF?.. ;-) 160000 -
120000 -
O
)
(7p)
> 80000
()
..... D
S
40000

3 16 32 64 128 256 512 1024

Concurrent Users
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. Let’s analyze the following benchmark result..

e Test : fully random 10-bound OLTP_ RO

e Storage limit : 60K reads/sec max 2000
e 150K QPS ?7

e WTF?.. :-) "o

0

® The issue: 8 16 32 64 128 256 512 1024

e the random ID for a row access is not that random as expected..

e and with a higher workload the probabillity to get the same “random” row ID on the same
time and by different threads only increasing..

e workaround : for some of the tests started to use as many Sysbench processes as user
threads (1 connection = 1 sysbench process)..
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. Analyzing Workloads: RO -vs- RW

e Read-Only (RO):
e Nothing more simple when comparing DB Engines, HW configs, efc..

e RO In-Memory : data set fit in memory / BP / cache
e RO |O-bound : data set out-passing a given memory / BP / cache

e Read+Write (RW) :
e |/O is ALWAYS present ! - storage performance matters a lot !

e may be considered as always 10-bound ;-)

e RW In-Memory : same as RO, data set fit in memory, but :
e small data set => small writes
e big dataset => big writes ;-)

e RW IO-bound : data set out-passing a memory

e means there will be (a lot of?) reads !
e don't forget that I/O random reads = |/O killer !

* Note: RW performance cannot be good if your RO is poor! ;-)
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. Read-Only Scalability @MySQL / InnoDB

 Depends on a workload..
e sometimes the limit is only within your memcpy() rate ;-)

e But really started to scale only since MySQL 5.7
e due improved TRX list management, MDL, THR lock, efc..
e scaling up to 64 CPU cores for sure, reported on more cores too..
e Note : remind my “scalability” notes ;-))
e Note : code path is growing with new features! (small HW may regress)

e |O-bound :

e could be limited by storage (if you're not using a fast flash)
e or by internal contentions (InnoDB file _sys mutex)

e Limitations
e there are still some limitations "by design” (block lock, file sys, etc..)
e all in TODO to be fixed, but some are needing a deep redesign
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. RO related starter configuration settings

* my.conf
join_buffer_size=32K
sort_buffer_size=32K

table_open_cache = 8000
table_open_cache_instances = 16
query_cache_type = 0

innodb_buffer_pool_size= 64000M (2/3 RAM ?)
innodb_buffer_pool _instances = 32
innodb_thread_concurrency = 0 / 32 / 64
innodb_spin_wait _delay= 6 / 48 / 96

innodb_stats persistent =1
innodb_adaptive_hash _index= 0 / 1
innodb_monitor_enable = '%'
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. Sysbench OLTP_RO Workloads

e Available Test Workloads :

e Point-Select : a row read by PK id (most aggressive workload, extremely fast queries)

e Simple-Ranges : read N rows via PK range (hot on memcpy() and hash)

e Order-Ranges : as Simple-Ranges, but ordered by non-indexed column (hot on the same)
e SUM-Ranges : read SUM value from N rows in PK range (hot on the same)

e Distinct-Ranges : as Order-Ranges, but DISTINCT values from non-indexed column
(extremely hot on in-memory temp tables create/drop)..

e OLTP RO :

e composed of :
e Xx10 Point-Selects
e X1 Simple-Range, N=100
e x1 Order-Range, N=100
e x1 SUM-Range, N=100
e X1 Distinct-Range, N=100
e most impacted by: memcpy() (kidding ;-) — ALL test cases are important!
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. Sysbench OLTP_RO Workloads @MySQL 5.7 - Apr.2014

e Simple ranges, Distinct ranges, SUM ranges, Ordered ranges

290000.0 —
200000.0 —
150000.0 —

100000 .0 —
50000.0 — ' l
0.0 Al

I I I I I I I I I
16:42  16:50  16:58  17:07 17:23 17:32 17:40 17:43  17:57  18:05  18:13  13:22

| \ HySOL SELECT/sec® BHK Std Load..\{supraB3) - [Select/s]
21/03./14 = Select/s

1200 .0 Jser Sessions: BHK Std Load.. {supra83)

1000.0

g00 .0
600.0
400 .0

= 0OnLine
200.0
0.0

I I I I = Sessions
o s & | e 1 1 e
—200.0 = | | | | | | | | | | | |

16:42  16:50 16:58  17:07 17:15% 17:23 17:532 17:40 17:45  17:57 18:05%  18:13  18:22

| 2103714
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. Story #1 : mysterious kernel contention

e Sysbench RO Distinct Selects - Apr.2014

e 40cores-HT server

HySOL SELECT/sec: BHK Std Load,., (suprafh) - [Select/zl]
= Select/s

1o I -..--- _

i7:42  17:46 17:50 07353  17:57 18:01 16:04 16:08 15:12 18:15  18:1%  18:23

HySOL User Sessions: BHK Std Load,., (supra@$)

s = OrLine
e —— Sessions
00,0
400 .0
s =

0.0 ) |

17:42 17:46 17:50 17:53 17:57 16:01 16:04 15:08 18:12 18:15 18:19 18:23
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. Story #1 : mysterious kernel contention (2)

e Sysbench RO Distinct Selects - Apr.2014

e 40cores-HT server
e Profiler:

80.52% [kernel] k]l _spin_lock
7.36% [kernel] k] native write msr_safe
2.08% [kernel] k] smp_invalidate_interrupt
0.82% [kernel. k] find_next_bit
0.76% [kernel. k]l flush_tlb _others_ipi
0.69% [kernel] k] __bitmap_empty
0.53% [kernel. k] native flush_t1lb
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. Story #1 : mysterious kernel contention (3)

e Sysbench RO Distinct Selects - Apr.2014

e 40cores-HT server

e Profiler:

= OO OOONNOS

. 52%
. 36%
. 08%
. 82¢

. /6%
. 69°
. 53¢

‘kernel]
‘kernel.

‘kernel]

73.13%

k]l _spin_1
k] native 1te msr_safe
K] smp_in idate_interrupt

mysqgld [kernel.kallsyms]
|

——— _spin_lock

——99.96%—— flush_tlb_otners_ipi
native flush _tlb_others

flush_tlb_
Zap_page_range
Ssys_madvi
system_caitl_fastpath
madvise

|
|--2.73%—— 0x7f03dblel818

[kl _spin_lock
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. Story #1 : mysterious kernel contention (4)

e Sysbench RO Distinct Selects - Apr.2014

e 40cores-HT server

e And the killer is... - jemalloc ! ;-)

e Distinct Selects workload is extremely hot on malloc (HEAP)

e in fact any SELECT involving HEAP temp tables will be in the same case..
e ex: small results via group by, order by, etc..

e iemalloc has a smart memory free stuff...
e trigger OS via madvise()..
e disabling this jemalloc feature resolving the problem ;-)

LD_PRELOAD=/apps/lib/libjemalloc.so ; export LD_PRELOAD
MALLOC_CONF=1g_dirty mult:-1 ; export MALLOC_CONF
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. OLTP_RO Distinct Selects with “fixed” jemalloc - Oct.2014

e Max QPS @40cores-HT :

sb_RO_Dranges_18H-ps Hax-0QPS R@48cores=HT

140000 .0 —
= MySOL-5.7
120000.0 — Sy
100000.0 — MySOL-5.5
S0000.,0 — Percona-5.6
= Mari1alB-10.1
60000.0 — -
40000.0 —
20000.0 e
0.0 - | | | | | | | | |

o 16 32 64 123 296 012 1024
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. OLTP_RO Distinct Selects with “fixed” jemalloc - Apr.2015

e Max QPS @40cores-HT :

sb_RO_Dranges_18H-ps Hax-0OPS @48cores-HT

140000 .0
= My30L-3.7
120000.0 — = Percona-5.6

100000.0 — = MariabB-10.1
g0000 .0 —

60000 .0 :l
40000 .0

20000.0 —

0.0 | | l I | | I I |
o 16 a3 64 128 206 ) 1024
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. Story #2 : contentions around a hot table

e Once again a game of contentions :
e Iimproved TRX list ==> more hot MDL..
e more hot MDL ==> regression on all single-table workloads..
e Note: on this stage 5.7 became even slower than 5.6 ;-)
e improved MDL ==> more hot THR lock..
e more hot THR lock ==> regression on all single-table workloads..
e improved THR lock ==> "next-level” locks become visible now!
e next-level: LOCK grant, LOCK plugin ==> fixed!!!

e MySQL 5.7 today : the only internal lock contentions you could see now are from InnoDB
only (normally).. ;-)
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Story #2 : contentions around a hot table (2)

e Making-off @OLTP_RO Point-Selects, single-table :
e original | MDL-fix | MDL&THR_lock fix | original w/out MDL&THR _lock

400000 on SUL S&Ecsuc: OLTP_RO P—s&. 1-tab 5.7-trunk/ ndl4/ ndl4a+thr/ sans_ndl+thr - [Select/s]
35°°°°:° — 10315 19552 1120 1 - Select/s
3000000 : :

250000 .0
200000 .0

150000 .0 :
100000 .0 :
50000 .0 : 5
0.0 ' '

16:39 16:46 16:52 18:45 18:22 18:29 19:52 19:58 20:056 21:28 21:35 21:42

wsgu. Top~18 Synch Haite; OLTP_RO P-sel, 1~tab 5,7-trunk/ ndl4/ ndla+thr/ sans_ndl+thr - [Tine/sec]
3500000000:0 - gy 18115 21128 = vait/sunch/mutex/1nnoch/ouf _pool mutex

3000000000 .0 —— walt/sunch/mutex/mysys/THR_LOCK : :mutex

2500000000 .0 —

2000000000 .0 wal1t/sunch/mutex/sql /LOCK_table_cache

1500000000 .0 ; valt/sunchy/mutex/sql MOL_nap: tnutex

1000000000-2 ! ! : — wait/sunch/mitex/sql/THD : :LOCK_guery_plan

900000000 =\ E — —r wait/sunch/mutex/sql /THD : :LOCK_thd_data
0.0 = 1 = I I I I I I K

T walt/sunch/rulock/innodb/hash_table_locks
T owalv/sunch/rulock/innodb/ index_tree_ru_lock
T valt/sunch/rulock/9ql ALOCK _grant

T walt/sunch/rulock/sql ML _lock : irvlock
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. Sysbench OLTP_RO Point-Selects single-table

e Max QPS @40cores-HT :

sb_RO_Pselects_16H-ps Hax-OQPS R48cores=HT

500000.0 —
= My30L-5.7
400000 .0 — = MySOL-5.6
= MySOL-5.5
300000 ,0 — Percona-5.6
= MariabB-10.1
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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. Sysbench OLTP_RO Single-table

e Max QPS @40cores-HT :

400000.0 — sb_OLTP_RO_18H-ps Hax-OPS E48cores-HT

= MySOL-5.7
300000 .0 — — MySOL-5.6
£30000.0 — Percona-3.6
200000.0 — /e —— MariaDB-10.1
150000.0 —
100000,0 —
20000 .0 —

0.0 I I I I I | I I |

g 16 32 64 128 296 912 1024
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. RO In-Memory @MySQL 5.7

e Sysbench OLTP_ RO 8-tables, 40cores-HT :

400000 .0 — sb_OLTP_RO_1H_8tab-ps Hax-0OPS @48cores-HT

= MySOL-5.7
3590000.0 — — MySOL-5.6
£30000.0 — ~..,. Percona-5.6
200000 .0 — — = MariabDB-10.1
150000 .0 — &
100000.0 —
50000 .0 —

0.0 I | I I l l I l |

o 16 32 64 128 296 912 1024
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. RO In-Memory @MySQL 5.7

e Sysbench OLTP RO 8-tables, 32cores-HT :

sb_OLTP_RO_1H_8tab-ps Hax-0OPS @32cores=HT

300000 ,0 —
= MySOL-5.7
220000 ,0 — = My30L-5.6
200000 ,0 — = MySOL-5.5
Percona-5.6
150000 .0 — = Percona-5.5
100000 .0 — MarialB-5.5
MarialDB-10
20000.0 —
0.0 | | | | | | | | |

o 16 32 64 128 296 912 1024
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. RO In-Memory @MySQL 5.7

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

200000 ,0

400000 .0

300000 ,0

200000 ,0

100000.0

0.0

sb_RO_Pselects_1H_8tab-ps-socket-din Hax-QPS 232cores=HT

128

I
296

I
912

I
1024

MysSOL-5.7
MySOL-5.6
MySOL-5.5
Percona-5.6
Percona-5.92
MariaDB-5.5
MariaDB-10
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. RO In-Memory @MySQL 5.7

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

sb_RO_Pselects_1H_8tab-ps=-socket-din Hax-QPS R48cores=HT

700000 ,0 —
= MySOL-5.7
600000, 0 — MYSOL-5.6
500000.0 — — MySOL-5.5
400000 .0 — Percona-5.6
= MariabDB-10.1
300000 ,0 —
200000 ,0 —
100000 ,0 —
0.0 I I I I I I I I |

g 16 32 64 128 296 912 1024
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. RO In-Memory @MySQL 5.7 - Apr.2015

e 655K QPS Sysbench Point-Selects 8-tab, 40cores-HT :

e And we can do over 700K QPS and more if will remove many new features we've added to
MySQL 5.7 — but this is not our goal ;-))

200000 0 sb_RO_Pselects_1H_8tab-ps-socket-din Hax-0OPS @48cores=HT
| = MysSOL-5.7

6OO000 .0 = Percona-5.6

200000 .0 = MariabB-10.1
400000 .0
300000 ,0
200000 ,0

100000 ,0

0.0 I | | | | | | |
o 16 3 64 128 206 ) 1024
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. RO In-Memory @MySQL 5.7 - Apr.2015

e Around 900K QPS Sysbench Point-Selects 8-tab, 64cores SPARC T5 :

e Just a probe test with zero efforts ;-)

900000 .0 — HySQL SELECT/sec: RO_Pselects_1H_8tab-ps EHySQL-5.7-rcl TS5 64cores = [Select/s]
* 25703715

8000000 — = Select/s
700000.0 —
600000.0 —
200000.0 —
400000 .0 —
300000.0 —
200000.0 —
100000.0 —

0.0 | | i | I | i [ | |
20:03  20:06  20:08  20:11  20:13  20:16  20:18  20:21  20:23  20:26  20:28  20:31

HySQL User Sessions: RO_Pselects_1H_8tab-ps EHMySQL-5.7-rcl TS5 64cores

1200.0 7 25,0515
1000.0 —

g00.0 —
600.0 —

400.0 —

200.0 —
0.0 —

20:03 20:06 20:08 20:11 20:13 20:16 20:13 20:21 20:23 20:26 20:28 20:31

= 0OnLine
= Sessions
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. Few words about RO scalability

e OLTP_RO Point-selects 8-tables, the same 40cores host
e |P socket & sysbench 0.4.13 -vs- UNIX socket & sysbench 0.4.8 :

sb_RO_Pselects_1H_8tab-ps Hax-OQPS R48cores=HT

BOO000 .0 —
= MySOL-5.7
200000,0 — = MySOL-5.6
400000.0 — yoll=0.3
300000 .0 —
200000 .,0 —
100000.0 — I
sb_RO_Pselects_1H_8tab-ps-socket-din Hax-OPS R48cores=HT
B0 700000.0 - -
. I | MySQL-5.7
500000 .0 — = MySOL-5.5
400000 .0 —
300000.,0 —
200000 .,0 —
100000.0 — \
0.0 I I I I I I I I |
9 16 32 64 128 256 512 1024
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. Few words about RO scalability (bis) - Oct.2014

e OLTP_RO Point-selects 1-table, the same 40cores host
e |P socket & sysbench 0.4.13 -vs- UNIX socket & sysbench 0.4.8 :

sb_RO_Pselects_18H-ps Hax-0OPS E48cores=HT

200000 ,0 =
= MySOQL-5.7
400000 ,0 — — MySOL-5.6
= MySOL-5.5
300000.0 —
200000 ,0 —
i
100000.0 = 450000 .0 — sb_RO_Pselects_16H-ps=-socket-din Hax-0QPS 248cores=HT
0.0 —— 400000.0 — = MySOL-5.7
o 390000 .,0 — = My30L-5.6
300000 ,0 — MySOL-5.5
220000 .,0 —
200000 ,0 —
150000 .0 —
100000 .0 —
20000 .0 —
0.0 | | | | | | | | |
o 16 32 64 128 206 212 1024

R R RRRRRRRRREREEEDBEEZRDRDREEDBDDIWIIE
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. Few words about RO scalability (bis) - Apr.2015

e OLTP_RO Point-selects 1-table, the same 40cores host
e |P socket & sysbench 0.4.13 -vs- UNIX socket & sysbench 0.4.8 :

sb_RO_Pselects_18H-ps Hax-0OPS E48cores=HT

200000 ,0 =
= MySOL-5.7
400000 ,0 — = My30L-5.6
= MySOL-5.5
300000 ,0 —
200000 ,0 —
i
100000 ,0 — .
500000 .0 — sb_RO_Pselects_18H-ps=-socket-din Hax-QPS @48cores=HT
0.0 I — ' = MySOL-5.7
S 400000, 0 — = Percona-5.6
= MariabDB-10.1
300000 ,0 —
k 200000 ,0 —
100000 ,0 —
0.0 I I I I I I I I |
o 16 32 64 128 206 812 1024

ﬂ




. Few words about RO scalability (bis2) - Apr.2015

e OLTP_ RO Point-selects 8-tables -vs- 1-table, the same 40cores host
e Note : running 8 sysbench processes on 8-tables

200000 .0 — sb_RO_Pselects_1H_8tab-ps-socket-din Hax-QPS R48cores-=HT

= MySOL-5.7
BOO000 .0 — = Percona-5.6
200000 ,0 — = MariaDB-10.1
400000 ,0 —
200000 ,0 —
100000.0 — i
0.0 I I I
g 16 32 sb_RO_Pselects_18H-ps Hax-OPS R48cores=HT
n 5O0000 .0 — — = My30L-5.7
= Percona-5.6
400000.0 — = MariaDB-10.1
300000.0 —
200000,0 —
100000 .0 —
0.0 I I I I I I I I l
3 16 32 64 128 256 512 1024

N R RRRRRRRRRRRRRRRRrRrRrBREEEEZEBBImwmIIE
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. Few words about RO scalability (bis2) - Apr.2015

e OLTP_ RO Point-selects 8-tables -vs- 1-table, the same 40cores host
e Note : running now 8 sysbench processes on 1-table test too

200000 .0 — sb_RO_Pselects_1H_8tab-ps-socket-din Hax-QPS R48cores-=HT

— MySOL-5.7 :
600000.0 = = Percona-5.6 TODO f|X SySbenCh ,')
900000.0 — = MariaDB-10.1
400000 .0 —
300000.0 — e
200000.,0 — )
100000.0 —
0.0 | : I 200000.0 — sb_RO_Pselects_108H_8proc-ps-socket-din Hax-0QPS 248cores-HT
= 16 32 ' — MySOL-5.7
d 600000.0 — = Percona-3.6
200000.0 — = MariaDB-10.1
400000.0 —
300000.,0 —
200000,0 —
100000.0 —
0.0 | | | | | | | | |
g 16 32 64 128 296 912 1024

N R RRRRRRRRRRRRRRRRRRRRRRRRRRREEEERERREREREREEEEEEEEEEE——mmmE
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. Few words about RO scalability (2)

e OLTP RO Point-selects 8-tables
e MySQL 5.5 : Max QPS is @10cores...

sb_RO_Pselects_1H_8tab-ps=-socket-din Hax-OPS RPHySOQL-5.5 N.cores

200000.0 — = 10cores-HT
/ = 20cores-HT

150000.0 — A = d0cores-HT

100000.0 —

20000.0 —

0.0 I I I I I I I I |
o 16 32 64 128 206 a1z 1024

ORACLE



. Few words about RO scalability (3)

e OLTP RO Point-selects 8-tables
e MySQL 5.6 : Max QPS is @20cores..

350000 0 — sb_RO_Pselects_1H_8tab-ps=-socket-din Hax-QPS EHySQL-5.6 N.cores

' = 10cores-HT
300000.0° - = 20cores-HT
220000.,0 — = 40cores-HT
200000.,0 — '
150000.0 — /
100000.0 — >~
20000.0 —

0.0 I I I I I I I I

g 16 32 64 128 296 912 1024
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. Few words about RO scalability (4) - Apr.2015

e OLTP RO Point-selects 8-tables
e MySQL 5.7 : Max QPS is @40cores (finally! ;-))

2000000 — sb_RO_Pselects_1H_8tab-ps-socket-din Hax-QPS BHySQL-5.7 N.cores
| = 10cores-HT

BOO000 .0 — = Z20cores-HT

200000.0 — = d40cores-HT
400000 .0 —

300000.0 —
200000.0 —

100000.0 —

0.0 I I I I I I I I |
o 16 3 64 128 206 a1z 1024

ORACLE




. Few words about RO scalability (5) - Apr.2015

e OLTP RO Point-selects 8-tables
e Percona Server 5.6 : Max QPS is @20cores..

350000 0 sb_RO_Pselects_1H_8tab-ps-socket-din Hax-0QPS @Percona-5.6 N.cores

' = 10cores-HT
300000.0 = = 20cores-HT
290000.0 — = d40Qcores-HT
200000.0 — A
150000.0 — /
100000.0 — -
20000.0 —

0.0 I I I I I I I I |

9 16 32 64 128 296 012 1024
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. Few words about RO scalability (6) - Apr.2015

e OLTP RO Point-selects 8-tables
e MariaDB 10.1 : Max QPS is @20cores..

350000 .0 _sb_RO_Pselects_iH_Btab-ps-socket-din Hax-0PS EHariaDB-18.1 N.cores
| = 10cores-HT

300000.0 = = 20cores-HT
Z220000.,.0 — = 40cores-HT

200000.0 —

150000.0 — ,‘

100000.0 —
90000.0 —

0.0 I I I I I I I I |
o 16 3 64 128 206 hlz 1024

ORACLE



. InnoDB Memcached Plugin

e MySQL 5.6 :

e initially introduced
e QPS : not too much better than SQL..

e MySQL 5.7 :

e improved TRX list code opened many doors ;-)
e Facebook => tech talk + test case
e InnoDB => 1M QPS ;-)

e 32cores-HT : 900K QPS

e 40cores-HT : 1000K QPS
e 48cores-HT : 1100K QPS
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. InnoDB Memcached @MySQL 5.7

e Over 1M (') QPS on 48cores-HT :

190 0058'?0-8 DHL Operations/sec: Hencached plugin RO HySQL-5,7-latest =-vs=- 5.6/79.7 OPS 248cores - [Valuel
* 11711713 —
15:22 16:20 17:28 18:24 dml_deletes/sec

10000000 —
800000 .0 — = dml_inserts/sec
400000 .0 — dml_updates/sec

200000.0 — : : : :
M_WJ"IH"ll‘rT-L—-—r—-—N
0.0 = | ) | ) | | | | T | |
12:04 12:25 12:46  15:34 15:55 16:22 16:5% 17:11 17:40 15:01 15:30 15:51 19:12

120.0 Linux CPU ZUsage: Mencached plugin RO MySQL-5.,7-latest =-ve- 5.6/5.7 OQPS 248cores
* 1113113

100 .0 = 15:22 16226 17:25 13:24 = Usrz_CPU
80.0 — = SysZ_CPU
60.0 — el I § § § — WaitI0OZ_CPU

IdleZ_CPU

12:04 12:25 12:46 15:34 15:55 16:29 16:50 17:11 17:40 15:01 15:30 15:51 19:12
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. Story #3 : Connect/sec performance

e A true TeamWork :

e starting with a bug report about PFS overhead on user connect..

e analyze of PFS issue is pointing also on some hot contentions around connect /
disconnect..

e PFS instrumentation is improved then by ServerGen Team
e while Runtime Team comes back with yet more ideas for “connect” code
e the result ;. x2 times better Connect/sec performance than before! ;-)

* NOTE :

e the Connect performance was already greatly improved in 5.6 and 5.7
e this was the next step in Connect speed-up ;-)

e \Why Connect/sec performance is important?
e for many web sites it will be one of the main show-stoppers
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. OLTP RO Connect Performance - Oct.2014

e 40cores-HT 2.3Ghz : 65K Connect/sec

e 1 single point-select per Connect/Disconnect
e |ocalhost
e the result is yet more higher on a faster CPU

20000 .0 — sb_RO_Connect_1H_8tab-socket-din Hax-0QPS R48cores-=HT

= MyS0QL-3.7
60000.0 — MySOL-5.6
20000 .0 — = My30L-5.5
40000 .0 — Percona-5.6
= MariabDB-10.1
30000 .,0 —
10000 .0 —
0.0 I I I I I I I I |

g 16 32 64 128 296 912 1024

ORACLE



. Story #4 : strange scalability issue @dbSTRESS

e Preface:

e we already observed in the past some strange RO scalability problems

e most are gone since "G5 patch” (CPU false caching)

e but on dbSTRESS the problem remained..

e lack of needed instrumentation & profiling kept investigation on stand-by..
e but finally... ;-)

e Schema:

e Read Queries:
e SEL1 : SELECT * from Object, Section, Zone where Object ID = $(ID) ;
e SEL2 : SELECT * from History, State where Object ID = $(ID) ;
e H1 (debug) : SELECT * from History where Object ID = $(ID) ;
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. Story #4 : strange scalability issue @dbSTRESS (2)

e 32cores-HT, MySQL 5.7
e test : dbSTRESS-RO (SEL1+SEL2), AHI = off / on

HISTORY PK=0 | PK=1

120000 .0 = HySQL SELECT/sec: HMySQL SJyes-HT ahmw dbSTRESS=R0 = [Select/s]
’ raldy Pal 24 /0%
100000 .0 —~ 21233 12202 15237 Select/s
2o - HNA0NOr A II I
0,0

16:59 17106 ‘12 21:31  21:%7 '1:44 12:02 12109 *16 15:37  15:44 '15:51

AHI =0 AHI =1 AMI =0 AMl =1
600.0 — MySOQL User Sessions: HySOL 5.7 @32cores-HT ahiB/1 HPK=8/1 dbSTRESS-RO
. ~YYT ~y
500.,0 11238 421202 15137 = DnLine
400.0 = Sessions
300.0 —

=] : : : i
R By o | B —— i —— et —— i

16:55 17:06 17:12 21:31 21:37 21:44 12502  12:089 12:16 15:37 15:49 15:%1
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. Story #4 : strange scalability issue @dbSTRESS (3)

e 32cores-HT, MySQL 5.7
e test : dAbSTRESS-SEL1, AHI = off / on

17:20

600.0 — .,
500.,0 =~
400.0 -~
300.0 =
200,00 -~
100.0 —
0.0
17:20

Us14

MySOL SELECT/sec: MySOL 5.7 @32cores-HT ahif/1 HPK=0/1 dbSTRESS-SEL1 - [Select/s]

1570814

17:27

[]

[]

17:34

|

17:27

17:34

21:52

21:52

23352

21:59

21:59

-4 :

22:05

22:05

12:23

40
s

12:23

|
12:30

12:30

15158

\A

12:37

12:37

15:58

15:58

15:58

|
16:05

16:05

16:12

HySOQL User Sessions: MySOL 5.7 @32cores~HT ahif/1 HPK=8/1 dbSTRESS~SEL1

16:12

= Select/s

= OnL1ne

,- — Sessions
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. Story #4 : strange scalability issue @dbSTRESS (4)

e 32cores-HT, MySQL 5.7
e test : dAbSTRESS-SELZ2, AHI = off / on

HySOL SELECT/sec: HySO

HISTORY PK=0 PK =]
L 232cores-HT #hio/1 H /1 dbSTRESS-SEL2 - [Select/s]
%09
2i44 pes20

70000.0 =755 0 1a
600000
200000

50000 .0 J\
10000 ,0

2231

30000.0

L L L]

A\ /A &

BV

400000
0.0 I I

| | | | |

17:41 17:48 17:? 22:13 22:20 2?:26 12344 12:31 12:58 16:20 16:26 233
AHI =0 AHl =1 AHI =0 AHI = 1
600.0 — HySOL User Sessions: HySOQL 5.7 232c¢ es-nT ahif/1 HPK=8/1 dbSTRESS=SEL2
e 25799 14

S500.0 — FERN 16:20
400.0 —
300.0 —
200.0 — I I l I
100.0 —

g —— e [ [ i

17:41 17:48 17:55 22:13

22:20 22:26 12344 12:54 12:58 16:20 16:26 16:33

= Select/s

= OnLine
w—— Sessions
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Story #4 : strange scalability issue @dbSTRESS (5)

e 32cores-HT, MySQL 5.7
e test : dAbSTRESS-H1, AHI = off / on

HISTORY PK=0 PK=1

7 @3 es=HT aiueli !\/1 dbSTRESS~SEL2-H1 - [Sel.ect/s]
<4705 c—
| he:es i Select/s
60000 .0
40000 .0
lllll ll A a
0 1m a i a

19:05 19:12 19:19 23:37 23:44  23:51  14p08  14:15 14:22 17:44  17:50 17:57

H'JSQI. SELECT/sec: HySQL 5,

. L6
100000 .0 - 33=3f
80000 .0 — :

120000.0

GOQOD! &) GOOD! -

HySOL User Sessions: HySQL 5.7 @32cores~-HT ahif/1 HPK=8/1 dbSTRESS~SEL2-H1

600.0 = .. i1 —
500.0 23237 14305 17544 = OnL1lne
400.0 — Sessions

300.0

200.0
i i A A
—tJ —J —t\ —t 1

0.0
19:05 19:12 19:19 23:37 23:44 23:51 14,:0-8 14:15 14:22 17:44 17:50 17:57

ORACLE



. Story #4 : strange scalability issue @dbSTRESS (6)

e 32cores-HT, MySQL 5.7 - Oct.2014

e test case workload dbSTRESS-SEL2 <== the main show-stopper..

e amazing to see a x3 times pert. difference between PK access and secondary index..
e what do you see in your own workloads and productions systems?

e the fix is iIn TODO, but not yet for tomorrow..

e Top CPU time from Profiler report :

24925.00 19.5% pfs_end_rwlock rdwait vl mysqld-575-withPFS-03-Sep
11686.00 9.2% pfs_unlock _rwlock vi mysqgld-575-withPFS5-03-Sep
8554.00 6.7% pfs_start_rwlock wait vl mysqld-575-withPFS-03-Sep
4503.00 3.5% btr_cur_search_to _nth_level(dict_inde mysqld-575-withPFS-03-Sep
4413.00 3.5% rec_get _offsets_func(unsigned char co mysqld-575-withPFS-03-Sep
3536.00 2.8% buf_page _get gen(page_id _t const&, pa mysqld-575-withPFS-03-Sep

2.4% pfs_rw_lock_ s _unlock func(rw_lock_tx) mysqld-575-withPFS-03-Sep

3056.00

e NOTE : pfs_* names in profiler are not always related to PFS ;-)
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. Story #4 : strange scalability issue @dbSTRESS (7)

e 32cores-HT, MySQL 5.7 - Apr.2015

e test case workload dbSTRESS-SEL2 <== the main show-stopper..

e [InnoDB RW-lock design is the main issue here..

e [InnoDB RW-locks are not aware about CPU cache line sync/miss..

e which is involving inter-CPU-sockets cache line “contention”..

e and killing all the AHI benefit..

e (once again HPC related problems in Database world ;-))

e a new “scalable”™ RW-lock design is required!

e a2 more advanced AHI design too!

e (and generally to have a more advanced mutex code would be nice as well ;-))
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. Story #4 : strange scalability issue @dbSTRESS (7)

e 32cores-HT, MySQL 5.7 - Apr.2015

e test case workload dbSTRESS-SEL2 <== the main show-stopper..

e result on a new RW-lock prototype -
8cores, AHI=0/1 | 32c:ores,AHI=O/1:800res,AHI=O/1 J 32cores, AHI=0/1

]
HgSQL SELECT/sec: dﬂbTRESS-RO-SEL @5,7-orilg/ruw_ORA ahiB/1 8/32cpres-HT - [Select/s]

70000.0 = e 11
60000 .0 — 10205 .1 22 12140 Is:59 17117 le 236 19354 Select/s
50000.0 — . - -
40000 .0 — l
30000,0 — I
s Y I"“ III '
01000 ~ AN I l

-0 Ty i I AN i [ I

08:47  09:00 10:11  10: &3 11:3¢ 12:45  12:8%7 16:10 17:22 17 : 18:47  19:58  20:10

300.0 — HySOQL User Sessions: dbSTRESS-RO-SEL :@5.?-orig4’ru_0R9 ahif/1 8/32cores-HT
. 5/11./14

250 .0 — 10 05 11 22 12 40 .s 549 17 17 13 36 19 54 = 0OnLine
200.0 — = Sessions
150.0 —

100.0 — I I I I I I I I

50.0 —

ol ety 111 a1 Nemvma k1 el 0 el Nk L e I v

0g:47  09:00 10:11 10:23 11:534¢  12:45  12: !i? 16:10 17:22 17:34  18:47  19:58  20:10



. Read+Write Workloads Scalability @MySQL 5.7

* Huge progress Is already here too!
e improved index locking
e reduced lock sys mutex contention
e parallel flushing + improved flushing design
e much better observability of internals
* etc..

* However, not yet as good as Read-Only..

e Performance continues to increase with more CPU cores

e But on move from 16 to 32cores-HT you may gain only 50% better
e Better performance on a faster storage as well

e But cannot yet use a full power of fast flash for today..

e \Work in progress ;-)

e [nternal contentions & Design limitations are the main issues here..
e still many things are in pipe & prototype..

ORACLE



. Read+Write Performance @MySQL / InnoDB

e Transactional processing

e your CPU-bound transactional processing defines your Max possible TPS
e with a bigger volume / more 10 / etc. => Max TPS will not increase ;-)

e Data Safety

e binlog : overhead + bottleneck (be sure you have binlog group commit)
e InnoDB checksums : overhead (reasonable since crc32 is used)
e innodb_flush log at trx_commit = 1 : overhead + bottleneck

e [InnoDB double write buffer : KILLER ! overhead + huge bottleneck..

e need a fix / re-design / etc. in urgency ;-)

e Fusion-io atomic writes is one of (true support in MySQL 5.7)
e Using EXT4 with data journal is another one

e but a true re-design is still preferable ;-)
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. Impact of “safety” options..

e OLTP_RW 32x10M-tables @Percona-5.6

e test cases: trx=2| trx=1 + chksum=1 | dblwr=1]| trx=1 + chksum=1 + dblwr="

8000 .0 SQL Conniti%ec: OLTP_RH 32x10M A s=HT, trx2/ trz dburl/ dburl + trxl Comut./s]

7000 .0 1 23196 === Commit/s
&000.0 —

5000.0

4000 .0

3000 .0

2000 .0

1000 .0

0.0 |

13:45 14:06  14:27 14 47 17 12 17:32 17:53  20:17 20:38  20:59 23:24 23:45 00:06

TRX=2 TRX=1, cheksum=1 dblwr=1 TRX=1,checksum=1,dblwr=1
£00.0 HySOL User Sessions: OLTP_RH 32x16H @l16cores=HT, trx2/ trxl/ dburl/ dburl + trxl
* 02715719 11 o
500.0 19:5% 33 06 = OnLine
300.0
100.0

13:45 14:06 14:27 14:47 17:12 17:32 17:53 20:17 20:38 20:59 23:29 23:45 00:06

ORACLE



. RW related starter configuration settings

* my.conf

1NNOQ
1NNOo0
1NnNO0
1NNOoo0
1NnNOoQ
1NnNOQ0
1NNOoQ0
1NnNOQ

1NN0OC

1nnod
1nnod
1nnod
1nnod
1nnod
1nnod

1nnod

0_file_per_table
0_log_file_size=1024M
0_log_files_in_group=3 / 12 / ...
0_checksum_algorithm= none / crc32
0_doublewrite= 0 / 1
b_flush_log_at_trx_commit= 2 / 1
b_flush_method=0_DIRECT

b use native aio=1

b_adaptive hash_index=0

b_adaptive_flushing 1
b_flush_neighbors =
b read 10 threads =
b write 1o _threads =
b_10_capacity=15000
b_max_dirty_pages_pct=90
b_max_dirty_pages_pct_lwm=10

0
16
16

innodb_lru_scan_depth=4000
innodb_page_cleaners=4

innodb_purge_threads=4
innodb_max_purge_lag_delay=30000000
innodb_max_purge_lag= 0 / 1000000

binlog 7?7
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 1-table TRX2 @40cores-HT
e TRX2 :innodb _flush log at trx_commit = 2

sb_OLTP_RH_18H-ps Hax-TPS trx2 248cores=HT

13000.0 —
16000.0 — = My30L-3.7
14000.0 — = MyS0L-5.7-futexV3
12000.0 — —~— - - g';:lSQL-ﬁ .6
10000.0 — ——— yslL-5.5
8000.0 — : — Percona-9.6
6000.0 — — Maria0B-10.1
4000.0 —
2000.,0 —
0.0 | l l | l l | | |

g 16 32 64 128 296 912 1024
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 1-table TRX1 @40cores-HT
e TRX1 :innodb flush log at trx_commit = 1

18000.0

16000.0
14000.0

12000.0
10000 .0

g000.0
6000.0

4000 .0
2000 .0

0.0

N S S N N N N —

sb_OLTP_RH_18H-ps Hax-TPS trxl 248cores=HT

64

I
128

I
296

I
912

1024

MySOL-5.7
MySOL-5.7-FutexV3
MySQL-5.6
MySOL-5.5
Percona-5.6
MariaDB-10.1
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX2 @40cores-HT :
e TRX2 :innodb _flush log at trx_commit = 2

18000.0

16000.0
14000 .0

12000.0
10000 .0

g000 .0
6000 .0

4000 .0
2000 .0

0.0

sb_OLTP_RH_1H_8tab-ps Hax-TPS trx2 @48cores-=HT

7

MysSOL-5.7
MySOL-5.7-futexV3
MySOL-5.6
MySOL-5.5

= Percona-9.6
MariaDB-10.1

16

32

64

I
128

I
296

I
912

1024
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX1 @40cores-HT :
e TRX1 :innodb flush log at trx_commit = 1

sb_OLTP_RH_1H_8tab-ps Hax=TPS trxl @48cores=HT

18000 .0 —
16000.0 — = MysS0L-3.7
14000.0 e — MySOL-5.7-Futexy3
12000.0 — = My30L-5.6
10000 .0 — MysSOL-5.5

g000.0 — — Percona-32.6

6000.0 — — MariaDB-10.1

4000.0 — =

2000.,0 —

0.0 l I I l ! I ! ! |
o 16 32 6d 128 296 012 1024

ORACLE



. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX1 @40cores-HT
e MySQL 5.5 : Max TPS @20cores

2000 .0 sb_OLTP_RH_1H_8tab-ps Hax-TPS trxl EHySQL-5.5 N.cores

7000 .0

6000.0
2000.0

4000 .0
3000.0

2000.0
1000.0

= 10cores-HT
= Z20cores-HT
= d40cores-HT

[ 1 1 1 1 | | |

0.0 I I I I I I I I |
o 16 a3 64 128 206 ) 1024
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX1 @40cores-HT
e MySQL 5.6 : Max TPS @40cores

16000 .0 sb_OLTP_RH_1H_8tab-ps Hax-TPS trxl EHMySQL-5.6 N.cores

14000 .0

12000.0
10000.0

g000.0
6000 .0

4000 .0
2000 .0

= 10cores-HT
= Z20cores-HT
= d40cores-HT

[ 1 1 1 1 1 | |

0.0 I I I I I I I I |
o 16 a3 64 128 206 ) 1024

ORACLE



. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX1 @40cores-HT
e MySQL 5.7 : Max TPS @40cores

18000 .0 sb_OLTP_RH_1H_8tab-ps Hax-TPS trxl EHySQL-5.7 N.cores

16000 .0
14000 .0

12000.0
10000 .0
g000 .0
6000.0
4000 .0
2000.0

0.0 I I I | I I | I |
o 16 3z 64 128 206 i 1024

= 10cores-HT
= Z20cores-HT
= d40cores-HT

N S S N N S S —
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX1 @40cores-HT
e Percona Server 5.6 : Max TPS @40cores

18000 .0 sb_OLTP_RH_1H_8tab-ps Hax-TPS trxl @Percona-5.6 N.cores

16000.0
14000 .0

12000.0
10000 .0
g000.0
6000.0
4000 .0
2000 .0

0.0 I I I I I I I I |
o 16 a3 64 128 206 ) 1024

= 10cores-HT
= Z20cores-HT
= 40Qcores-HT
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX1 @40cores-HT
e MariaDB 10.1 : Max TPS @40cores

sb_OLTP_RH_1H_8tab-ps Hax-TPS trxl EHMariaDB-18.1 N.cores

14000.0 =

= 10cores-HT
12000.0 — 20cores-HT
10000.0 — = 4Qcores-HT

g000.0 —

6000.0 —
4000.0 —

2000.0 —

0.0 I I I I I I I I I
o 16 3 64 128 Z2h6 ) Ve 1024
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. Sysbench OLTP_RW In-Memory - Oct.2014

e Sysbench OLTP_RW 8-tables TRX1 @40cores-HT
e MySQL 5.7-dev3 : Max TPS @40cores

OLTP_RH_1H_8tab-ps Hax-TPS trxl GHySQL-5.7-futexV3 N.cores - [48cores-HT]
= d0Qcores-HT

1806300

16000.0 —
14000.0 —

12000.0 —
10000.0 —
g000.0 —
6000.0 —
4000.0 —
2000.0 —

0.0 I I I I I I I I |
o 16 3 64 126 206 ) Ve 1024

ORACLE



e OLTP_RW 10M @MySQL 5.7 40cores-HT
e |oad conditions: TRX =2 -vs- TRX =1
e cooking receipt . concurrency (ccr) & spin wait delay (sd)

TRX =2 TRX =1
uqSOL I:onnit./sec OLTP_RH 1an engsol. 5 7 40c¢ores=HT trx?ll, cerd/64, sd6/796 - [Commnit/s)

18000 .0

{50008 23117 oo “ p2:11 43137 06131

12000.0

10000 .0

8000 .0

8000 .0

200o:0 4] I l I I l [ l

e = | I s { K

20:23 » 50 22:03 00:56F 0132 7. < 0368\0415 ,’28 064 07:07
sotccrO $Ob.ccréd $096ccrl $AS6 ccrig sabccrl sd6 ccrtd $A96:ccro 3096 cert4

4 o nysm. Query/sec: OLTP_RH 10" engsm. 5.7 48cores~HT trx2/1, ccrB/64, =d6/96
350000 .0 21E5E 23 1? oo 44 )2 1 ¥3137 15104 95131
00000 ,0 I .
250000 .0 I
200000 .0 . il l' ‘ l 1
150000 .0
100000 ,0

90000 ,0 i

0.0 e D Dk B S E e e, Ly pa e A Y RS B
20:23  20:50 22:03 22:30 23:43 00:56 01% 07:07

. Concurrency tuning on OLTP_RW @MySQL 5.7

= Commit/s

= Delete/s
= Insert/s
== Select/s

Update/s
= Query/s

ORACLE



. Concurrency tuning on OLTP_RW @MySQL 5.7-dev3

e OLTP_RW 10M @MySQL 5.7-dev3 40cores-HT
e |oad conditions: TRX =2 -vs- TRX =1
e cooking receipt . concurrency (ccr) & spin wait delay (sd)

TRX =2

18000. Elgsm. Cmnxtlsec OLTP_RH 10H GNgSQL 5.7=dev3

16000.,0 — '

14000.0 — 12318
07:58  08:24  09:37 10:04  11:17

12:30

12000.0 -

10000.0 —

8000.0 —

6000.0 —

q000.0 =

2000.0 :
0.0

(Ql“4 10151 1 118

III l|

.
»
.
.
‘»

— - B — — —

il
_____ _Il

10:04  11:17 12:30

13145

TRX =1

14:09

-..db

14:09

15:22

15!1

16338

16138

5:49

17:02

e

17:02

il

FiliE

Ml

18:41

18:15

HySOL Query/sec: OLTP_RH 16H @HySQL 5,7-dev3 4B8cores~-HT trx2/1, ccr8/64, sd6/96
214

181105 H

18:15

Il

-l - -—

18:41

j8cores=HT trlel, ccrd/64, sd6/96 - [Comnit/s)

MM

15:49

= Commit/s

= Delete/s
= Insert/s
= Select/s

Update/s
" Query/s
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. RW IO-bound

e Still data In-Memory, but much bigger volume
e more pages to flush for the same TPS rate

e Data bigger or much bigger than Memory / cache / BP :

e the amount of free pages becomes short very quickly..

e and instead of mostly IO writes only you're starting to have 10 reads too
e these reads usually mostly random reads

e if your storage is slow - reads will simply kill your TPS ;-)

e if your storage can follow - once you're hitting fil_sys mutex you're done
e as well LRU flushing may become very heavy..

* NOTE:

e using AlO + O_DIRECT seems to be the most optimal for RW 10-bound
e but always check yourself ;-)

ORACLE



RW 10-bound “In-Memory”

e Impact of the database size

e with a growing db size the TPS rate may be only the same or worse ;-)
e and required Flushing rate may only increase..

e ex.: DBT2 workload :
e 64 users, db volume: 50W, 100W, 250W, 500W

Im oagq:tiw Fluzshing Pages/sec:

SR Int

188/ 250/ 508 - [Valuel

= buffer_flush _acaptive _total pages/sec
= buffer_flush_avg page _rate
=== buffer_flush_n_to_flush_requested

20:46  20:55 21:05 21:14¢ 22:44 22:53 23:02 00:55 0L:05 O1:14 10:55 11:04 11:14 11:23

W Checkpoint Age (MB): DBT2 Gdusr AMySQL=5.6, 32cores, redo=3G, bps64G, W50/ 108/ 258/ 500 - [Valuel
' eI M 04

2000.0 - garl 01351 10352 = Checkpoint-age-1B
1500.0 - ’ ' =
1000,0 -~
00,0 -
0.0 , v , : : ] : ' l : [

20:46  20:55 21:05 21:14 22:44 223953 23:02 00:55 01:05 01:14 10:55 11:05 11:14 11:23

ORACLE



RW 10-Bound : Test your Filesystem before to deploy

e LinkBench 150G workload

e test cases : "safety” options on 64usr, Fusion-io
e EXT4 -vs- NVMFS -vs- XFS

"930"35%88"&t1'se°: LinkBench=158G 64usr bp156G EHySOL=5,7-dinl 48cores=HT trx2/1+dburl EXT4/NVHFS/XFS - [Connit/s]

27708714 .
30000 ,0 — 032533 04252 15253 Commit/s

29000.0 —
20000.0 —
15000.0
10000.0
2000.0

0.0 | | | | | | | I | | | |
02:3¢  02:57 03:48 04:39 05402 05:54 06:45 07:35 07458 08:50 09:41 10:32  10:54

063351 07329 15229 19328 10326

EXT4 NVMFS XFS
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. RW |0-Bound : Consider a fast storage

e InnoDB Flushing in MySQL 5.7 & storage:

e DBT2 512Wx8, 64usr, each test first with 1 then with 4 cleaners
e XFS@SSD | EXT4@SSD | XSFS@LSI-F80 | EXT4@LSI-F80

IrnoDB % glochln. s/sec: DBT2 W12 r l.ﬂ-l'loch redolds #%7
< . I‘ " b fer_flush_adeptive_total _pages/sec

200000 = - st Fer_flusth g _page_rate
29000 .0 - 1 —rter _Flushon to_flush _requestad
20000 .,0 - - '
50000 -
0.0 T T 1 1 ] 1

0357 02@ 0239 04:19 0430 0500 0630  06:51 O07:0  09:01 09:12 92

W SSEXTASSD/T e s=NT crsi/4 « [Valwe)
')

SSD : LSI-F80 flash

InnoDB lw Flush Pum DBT2 w312x8 64usr LST-flush m A574-din2 XFS/EXT4+SSO/F88 32ceres-HT crsi/4 - [(Valee)

ama _— - S buRFer F lush adapt Ive avg pass
: — buffer flush_avg pess
f ’ = buffer_LRU_batch_flush_avg pass

T T 1 I
04307 0200 Q239 0415 00 00200 OBy 063 0720 0901 09312 oS
i

|
-
- 1
|
|

T8 Ryg Flush Tines (ns): DBT2 w512 Gdusr LST-Tlush rmk B574-din2 XFS/EXTA+SSO/FS0 32cores~HT ers1/4 = (Value)

W00 4 R mm s e mgy p. = bufver_flush_adaptive_avg_time
<90 ,0 = buffer _flush_avg Line

2000 .0 w— bk Fer _LAU_batch_¢ lush_avg_tine
1500 ,0
1000 ,0

%00 ,0

0.0 .
01:57  02:08 02139 04:19 04130  05:00 06:0, 06131 O7:0 09:01 0912  09:42 ORACLE




. RW 10-bound “Out-of-Memory”

 The “entry” limit here is storage performance
e as you'll have a lot of 10 reads..

e Once storage iIs N0 more an issue :
e you may hit internal contentions (ex. InnoDB file_sys mutex)
e or other engine design limitations..
e sometimes a more optimal config settings may help..
e but sometimes not ;-)

ORACLE



. RW LRU-bound : 5.5 is out of the game..

e Sysbench OLTP_RW 10M x32-tables

e Users: 8, 16, 32 .. 1024
m [Comnit/s])
i 26 = Commit/s

e MySQL :5.7 / 5.6 /5.5
| | I | |

| I | | ] | B | | |
11:23 11:35% 11:46  11:57 12:09 14:37 14:499 15:00 15:11 19:39  19:% 20:02 20:13

| nngL COn:!&rsoc RH_hard_std

Shididil,

HySOL Query/sec: RH_hard_std_LRU 216cores-HT MySOL-5.7/7 5.6/ 5.5

1:32.: — Delete/s
oo | o U e ‘ % v. — setecae
w00 [ A= e
20000 ,0 “‘l IIIl !I‘IIl ‘l'[lilliiii| e | ot — Query/s

0.0 e
11:23  11:35  11:46 11:57 12:09 14:37 14:49 15:00 15:11  19:3% 19:%0 20:02  20:13

ORACLE



. Analyzing OLTP_RW-32x10M Workload @40cores-HT

* Mostly |O-bound (100G database)

e 50, storage layer: Fusion-io flash, EXT4

e [est cases .
e engines: Percona Server 5.6.23 / MySQL 5.7-rc1 / MariaDB 10.1.4
e access pattern: pareto / uniform
e concurrent user sessions: 64, 256
e Buffer Pool size: 16G (LRU-bound) / 96G (Flushing-bound)
e _LRU depth =4000
e |O capacity = 15000
e |[O DIRECT NO FSYNC + native AIO
e REDO log size = 3 x 1GB
e [nnoDB thread concurrency = 0/ 64
e [nnoDB spin wait delay = 6/ 96

ORACLE



. OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e _LRU-bound (BP=16G): Seeking for the most optimal tuning
e engine: MySQL 5.7

e tuning: spin wait delay= 6 / 96 + thread concurrency= 0/ 64

) Femtung WUw,

SO00 () —| v

7000.0 —
6000.0 —
5000.0 —
4000.0 —
3000.0 —
2000.0 —
1000.0 —

®32=-pareto

6g ccrB/6

6 408cores

l
l

0.0 —f

05 :50

l
06:04

|
06:18

06:32

I
06:53

concurrency =0

|
07 :12

I
07:26

07 :51

05 :05

08:19

I
05 :44

concurrency = 64

I
05:93

09:12

56usr Pnysql5.7 - [Connit/s]

rr——-r— — Commit/s

3m)%p§gL User Sessions: OLTP_RH-18Hx32-pareto bpl6g ccr8/64 sd6/96 48cores-HT 64/256usr Enysql5.7

250.0 —

200.0 —
150.0 —

100.0 —

05704 715

90.0 —
0.0

05:50

06:04

06:13

J06:44

06:32

06:53

07:12

o7:38

07:26

07:51

05:03

Jo5:31

05:19

05 :44

05:53

09:12

= 0OnLine
= Sessions

ORACLE



. OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e _LRU-bound (BP=16G): Seeking for the most optimal tuning
e engine: MySQL 5.7
e tuning winner: spin wait delay= 96 + thread concurrency= 64

Ha&&} Connlt!sec. OLTP_RH-18Mx32-pareto bpl6g ccr8/64 sd6/96 46cores-
704715

8000,

7000,
6000.
3000,
4000,
3000,
2000,
1000.

oo ooD

8_L||||||||

i

Qo

L

50

I

06:04

I

06:158

06 :32

I

06 :58

I

07:12

|
07 :26

I

07:51

I

05:0D

|
05:19

I

05 :44

I

05 :58

I
09

212

/256usr Pnysql5.7 - [Connit/s]

Rl oy

= Commit/s

HySaL Top-%ﬂ)%&q&/sec Revent_instance: OLTP_RH-18Hx32-pareto bpl6g ccr8/64 sd6/96 48cores-HT 64/256usr Pnysql5.7 - [Tine/sec]

80000,
70000,
60000,
30000,
40000,
30000,
20000,
10003.

oo ooo 00

I I I I II

04715

_

05:50

I
06:04

g!_l;!'!lrlt.hu;
I |

06:13

6144

06:32

I
06:53

0?.12

e

07133

0?.26

I
07:51

05:03

08131

M.ME.Q-:{

Sl Lot oo ool b Sl ot i

I
05:19

|
05 :44

I
05:93

09:12

wait/io/f1le/innodb/innodb_data_file
wait/io/f1le/innodb/innodb_log_file
walt/synch/mutex/innodb/f1l_system_mutex
walt/synch/mutex/innodb/lock _mutex
walt/synch/mutex/innodb/lock _wait_mutex
walt/synch/mutex/innodb/log_sys_mutex
walt/synch/mutex/innodb/trx_sys_mutex
walt/synch/sxlock/innodb/fil_space_latch
wait/synch/sxlock/innodb/index_tree_rw_lock
walt/synch/sxlock/innodb/btr_search_latch

ORACLE



. OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e _LRU-bound (BP=16G): Seeking for the most optimal tuning
e engine: MySQL 5.7

e tuning winner: spin wait delay= 96 + thread concurrency= 64

Ha&&}OCgpnit!sec: OLTP_RH-18Mx32-pareto bplbg ccro/64 sd6/96 46c

05704715

g000 .0
7000.,0
6000.0
9000.0
4000 .0
3000.0
2000.0
1000.0

<
<

25000.0

20000 .0
15000.0

10000.0

9000.0
0.0

ores=

/256usr Pnysql5.7 - [Connit/s]

= Commit/s

= buffer_flush_adaptive_avg_time_est
= bhuffer_flush_avg_time
= bhuffer_LRU_batch_flush_avg_time_est

- I I *‘ 1 lj I I I » — r
05:90 06:04 06:18 06:32 06:58 07:12 07 :26 07:91 08:05 058:19 05 :44 08 :58 09:12
Innoggmﬁy% Flush Tines {(ns): OLTP_RH-18Hx32-pareto bpl6g ccr8/64 sd6/96 48cores-HT 64/256usr Bnysql5,7 - [Valuel
. 05704715
— 06244 05231
| | I | | | | | | | | |
05:50 06:04 06:18 06:32 06:58 07:12 07:26 07:91 08:05 08:19 08 :44 05:98 09:12
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OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e _RU-bound (BP=16G): Seeking for the most optimal tuning

e engine: Percona Server 5.6
e tuning winner: spin wait delay= 96 + thread concurrency= 64

/256usr Bperconab5.6 = [Connit/s]

| = Commit/s

Ht{g&b %onlnit/sec: OLTP_RH-18Mx32-pareto bplb6g ccr8/64 sd6/96 48cores-

07704715 05704

2000.0 — I § I §
0.0 —f ] | | | | | » ] r
22:42  22:56  23:10 23:24 23:49  00:03 00:17  00:42 00:56 01:10 01:35 01:49  02:03

8000 .0 —{ pwsssmmprmsery i

6000.0 — =TV

4000.0 —

ysaQL Top-10 tiaggggeoc @Synch event_instance: OLTP_RH-18Hx32-pareto bplbg ccr8/64 sd6/96 48cores-HT 64/256usr @perconad.6 - [Tine/secl

400000 — 55348 - G558 1355 = wait/synch/mutex/innodb/fil_system_mutex

gggggg B : : : = wailt/synch/mutex/innodb/lock _mutex

22000 .,0 — = wailt/synch/mutex/innodb/lock _wait_mutex

igggg:g _ . : : walt/synch/mutex/innodb/log_sys_mutex

10000.0 — Lj;uhq-b‘th"é | —— | — wait/synch/mutex/innodb/os_mutex

5003:3 :%”*~,_*,T~*-;;;;%2£;;ggzg5 ' : ] e iJ,!!!!!F!!!!u!!ﬁggggggggf_ wait/synch/mutex/innodb/trx_sys_mutex
22:42  22:56 23:10  23:24  23:49  00:03  00:17  00:42  00:56 01:10 01:35 01:49 oz:o3  valt/synch/rulock/innodb/index_tree_ru_lock

— wait/synch/rwlock/sql /LOCK_grant
= walt/synch/rwlock/sql/MDL_lock: :rwlock
= wait/synch/rwlock/innodb/f1l_space_latch
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OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e _LRU-bound (BP=16G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e TPS: Commit/sec / l

HySaL Conniitb{’)ggc’ OLTP_RH-18Hx32-pareto poollbg ccr64 sd96 48cores-HT 64/256usr Bperconab.6/nysql5,7/nariadbl8.1 - [Connit/s]
- 1070415

. —— = Commit/s
8000.0 — W?G‘—T‘“—'—Hﬂ Jrerey————— Eﬂf_,f....__,'...._..-?v
6000.0 f
4000.0 — : ’
2000.,0 — : :
0.0 I ’ . (- X -
T | [ T [ [ [ [ | | | I

00:20 00:31 00:41 00:52 01:02 04:04 04:15 04:25 04:36 07:538 07:143  07:59  03:09

HySaL U%’%E éie_ssions: OLTP_RH-16Hx32-pareto pooll6g ccr64 sd96 4Bcores-HT 64/256usr RBperconad,.6/nysql5,7/nariadb16.1

250.0 — e 03154 07128 = 0OnLine
200.0 — ' ' — Sessions
150.0 — § |
100.0 — § §

50.0 j L TI ). ’_I L

00 ' ! l | | | | r

Q0:20 00:31 00:41 00:52 01:02 04:04 04:15 04:25 04:36 07:538 07:43  07:D59  03:09
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. OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e | RU-bound (BP=16G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e | ock waits..

HySaL Conn%&ésgq&_QLTP_RN-10H332-pareto pooll6g ccr64 sd96 48cores-HT 64/256usr @perconab.6/mnysql5.7/mariadb18.1 - [Connit/s]

10704715 — o
8000 -0 - r-—‘-‘_—'— W :Oi_:ﬁfuv——'—“ h—'—'—-—"— :0?:23 Commltjs
6000 .0 — l | I T
4000.,0 — : :
2000.0 — : :
0.0 r : il | | |
= l | T [ [ I | [ | | |

Q0:20 00:31 00:41 00:52 01:02 04:04 04:15 04:25 04:36 07:38 07:48  07:59  05:09

B tine/sec @Sgg&%}gvgpt_instance: OLTP_RH-18Hx32-pareto pooll6g ccr64 sd96 48cores-HT 64/256usr Eperconad.6/nysql5,7/mnariadb18.1 - [Tine/sec]

16000.0 — "7 — —— wait/synch/nutex/innodb/Fil_system_mutex
1;888'8 ' = wailt/synch/mutex/innodb/lock _mutex
10000 .0 = wait/synch/mutex/innodb/log_sys_mutex
Eggg'g walt/synch/mutex/innodb/os_mutex
4000 .0 § W b 4 22 B L = wailt/synch/mutex/innodb/trx_sys_mutex

T g tn ol gl
2003'8 .3..§£5§ﬁ5§§%55%§g£%£§ wait/synch/rwlock/innodb/index_tree_rw_lock

00:20  00:31  00:41  00:52 01:02 04:04 04:15 04:25 04:36 07:33 07:48 07:59 og:090  walt/synch/rulock/sql/LOCK_grant
T walt/synch/rwlock/sql/MDOL_lock : :rwlock

= wait/synch/sxlock/innodb/index_tree_rw_lock
= wait/synch/cond/aria/SERVICE_THREARD_CONTROL
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OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e _LRU-bound (BP=16G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

* S0K+ page reads/?c ! l

HySaL Conn%&ésgc’_QLTP_RN-19H332-pareto pooll6g ccr64 sd96 48cores-HT 64/256usr @Eperconab.6/nysql5.7/mariadb18.1 - [Connit/s]
- 1070415

. . = Commit/s
8000 .0 — L«wm"f?;._..r_._.._“-s* ey 5“’*‘_,'......._,'...._...-23
6000.0 f
4000.0 — ’ ’
2000.0 — : :
0.0 I ’ . - . ~
T l [ T [ [ [ | | | | |

Q0:20 00:31 00:41 00:52 01:02 04:04 04:15 04:25 04:36 07:38 07:48  07:59  05:09

noDB LRU get gaggoﬁfi§s/sec: OLTP_RH-18Hx32-pareto pooll6g ccr64 sd96 48cores-HT 64/256usr @Eperconab5.6/nysql5,.7/mariadb18.1 - [Valuel
. = buffer_LRU_get_free_search/sec

10704715
60000.0 — 154 o126
5OO00 .0 h..r-—r—-'—.‘-—l L-rw Yy rr1 LW’TT‘F‘T“I’T" = buffer_LRU_get_free_loops/sec

40000 .0 = bhuffer_LRU_get_free_waits/sec
30000 .0

20000 .0
10000.0

0.0 = | f | f‘ | I | #‘ | r | |l

00:20 00:31 00:41 00:52 01:02 04:04 04:15 04:25 04:36 07:38 07:45  07:59  03:09

[ | | | |
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OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e _LRU-bound (BP=16G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e page scans (Ioweri?better).. l

HySaL Conniltbﬁggc’ OLTP_RH-18Hx32-pareto poollbg ccr64 sd96 48cores-HT 64/256usr Bperconab.6/nysql5,7/nariadbl8.1 - [Connit/s]

10,704 715 .
) . —— = Commit/s
8000.0 — Wfi-_.r.__._“s* Jrerey————— 50""1“‘"""‘1""—"'2”
6000..0 |
4000.0 — ’ ’
2000,0 — : :
0.0 i ’ . - X -
T l [ T [ [ [ [ | | | |

00:20 00:31 00:41 00:52 01:02 04:04 04:15 04:25 04:36 07:538 07:143  07:59  03:09

noDB LRU Paqﬁgo&%igte_d/sec: OLTP_RH-16HMx32-pareto pooll6g ccr64 sd96 4B8cores-HT 64/256usr Eperconab5.6/nysql5,.7/mariadb16.1 - [Valuel
- 1070415

1200000 .0 — 05254 07228 = bhuffer_LRU_batch_scanned/sec
1000000 .0 — : : = buffer_LRU_batch_evict_total_pages/sec
300000 ,0 = bhuffer_LRU_batch_flush_total_pages/sec

600000 .0 —
400000 .0 —
200000 .0 —
0.0 — [ |

Q0:20 00:31 00:d1 00:52 01:02 04:04 04:15 04:25 04:36 07:383 0718 07:59  05:09
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OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e | RU-bound (BP=16G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e 1100MB/sec I/O tr?ilc " l

HySaL Connil%ﬁggc’ OLTP_RH-18Hx32-pareto poollbg ccrb64 sd96 48cores-HT 64/256usr Bperconab,6/nysqld5,7/nariadb16.1 - [Connit/s]

10704715 — o
8000 -0 - r-—‘-‘_—'— W :Oi_:ﬁfuv——'—“ h—'—'—-—"— :0?:23 Commltjs
6000 .0 — I | I T
4000 .0 — : :
2000.0 — : :
0.0 f ’ il | K L
= l | T [ [ I | [ | | |

Q0:20 00:31 00:41 00:52 01:02 04:04 04:15 04:25 04:36 07:38 07:48  07:59  05:09

Linux I/i]z &%88/6#}1:8 KB/sec: OLTP_RH-18Mx32-pareto pooll6g ccr64 sd96 4Bcores-HT 64/256usr RBperconad,.6/nysql5,7/nariadb16.1
DO e — SUM all Device(s) -- rkB/s

E : m = 3SUM all Device(s) -- wkB/s

IO : .
GOOOO0 O — : = SUM all Device(s) -- KB/s
400000.0 — § E

: [

200000 .0 — 3 ,

0.0 = l I | I I I I I I I I
00:20  00:31  00:41  00:52 01:02  04:04 04:15 04:25 04:36 07:38 07:48 07:59  08:09

ORACLE



OLTP_RW-32x10M-“pareto” Workload @40cores-HT

* Flushing-bound (BP=96G). Seeking for the most optimal tuning
e engine: MySQL 5.7
e tuning winner: spin wait delay= 96 + thread concurrency= 64

Eg&&}OCgpnit!sec: OLTP_RH-18HMx32-pareto bp96g ccr8/64 sd6/96 48cores-HT 64 r 2nysql5.7 - [Connit/s]

14000,
12000,
10000,
8000,
6000,
4000,
2000,
Q.

HySQL Top-10 E%ngﬁfq_@Sgnch eve

05704 .15

60000 .0
80000 .0
40000 .0
30000 .0
20000 .0
10000.0

0.0

—

05704715 — .

O — m,f-"“"r‘ ST v a— 12T Commit/s
0 —l 5 § §
= s
0 — 5
0 — 5
0 - é : = .
0 =1 | | | I n | | | | | |

09:25  09:39  09:53  10:07 10:32  10:46 11:00 11:25 11:39  11:53 12:18 12:32 12:46

I
09:25

09:39

09:53

10:07

10:32

10:46

g

12205

11:00

11212
|

11:25

I
11:39

|
11:53

12:13

12:32

12:46

nt_instance: OLTP_RH-108Hx32-pareto bp96g ccr8/64 sd6/96 48cores-HT 64/256usr Bnysql5.7 - [Tine/secl

"I"|"I“I"I"Il}0:18

- _ ___ . ___ __ _ ___ ________*=%

wait/synch/mutex/innodb/fil_system_mutex
walt/synch/mutex/innodb/lock _mutex
wait/synch/mutex/innodb/lock _wait_mutex
wait/synch/mutex/innodb/1og_flush_order_mutex
wait/synch/mutex/innodb/log_sys_mutex
walt/synch/mutex/innodb/trx_sys_mutex

- walt/synch/mutex/sql /LOCK_table_cache

wait/synch/sxlock/innodb/fil_space_latch
wait/synch/sxlock/innodb/btr_search_latch
wait/synch/sxlock/innodb/trx_purge_latch
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. OLTP_RW-32x10M-“pareto” Workload @40cores-HT

* Flushing-bound (BP=96G). Seeking for the most optimal tuning

e engine: Percona Server 5.6
e tuning winner: spin wait delay= 96 + thread concurrency= 64

Hgg&&)%pgpit{sec: OLTP_RH-18Mx32-pareto bp96g ccr8/64 sd6/96 48cores-HT 64/

??rqr"'-*-r'

14000,
12000,
10000,
8000,
6000,
4000,
2000,
Q.

cCoocooooo
I

03704715

04103

¥ S

[T="T

‘
- ' —_—

02:16

I
02:30

I
02 :44

02:93

03:23

03:37

03:91

04:16

04 :30

I I
0d:44

05:09

I I
05:23

05:37

@perconad.6 - [Connit/s]

= Commit/s

ysaL Top-10 t%Bségﬁf_§Sgnch event_instance: OLTP_RH-18Hx32-pareto bp96g ccrB8/64 sd6/96 48cores-HT 64/256usr Bpercona5.6 = [Tine/secl

80000

0 —
70000,
60000,
20000,
40000,
30000,
20000,
10008.

oo Oooo o

05704 .15

el

|

02:16

|
02:30

02:44

03210

02:58

03:23

.
M—— .

03:37

04203

- /

03:51

|
0d:16

04 :30

0d:44

14:57

05:09

05:23

05:37

= wailt/synch/mutex/innodb/lock_mutex
walt/synch/mutex/innodb/lock _wait_mutex
wait/synch/mutex/innodb/log_sys_mutex
wailt/synch/mutex/innodb/os_mutex
walt/synch/mutex/innodb/trx_sys_mutex
wailt/synch/mutex/sql /LOCK_table_cache

- walt/synch/rulock/sql /LOCK_grant
walt/synch/rwlock/sql /MOL_lock: :rwlock
wait/synch/rwlock/innodb/fil_space_latch
wait/suynch/rwlock/innodb/trx_purge_latch
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OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e TPS: Commit/sec / l \

HySaL Connil%ﬁgc’ OLTP_RH-18Hx32-pareto pool96g ccr64 sd96 48cores-HT 64/256usr Bpercona5.6/mnysql5,7/nariadbl8.1 - [Connit/s]
- 1070415

14000.0 — /""’1"‘""‘"“ ey 4 0312 — Commit/s

12000.0 — 5 / | SN mmasmm ot M

10000.0 — ; 5

8000.0 = ' ' o'---'—-nr-nurd

6000.0 — : ;

4000 .0 — : :

2000.0 — L
0.0 —ft I | | | | | | | I

01:14 01:24 01:35 01:45  01:56 04:58 05:08  05:19 05:29 08:31  08:42 03:92  09:03

HySaL U%SS ge_ssions: OLTP_RH-18Hx32-pareto pool96g ccr64 sd96 48cores-HT 64/256usr Eperconad,.6/nysql5,7/mnariadb16.1
* 10704715

290.0 — 04243 05222 = 0OnLine
200.0 — ' ' —— Sessions
150.0 — § |
100.0 — 7 § * g |

50.0 ;‘ L J L ,.| L

0.0 , , | I ! | | | -

01:14 01:24 01:535 01:45 01:56  04:568  05:08 05:19 05:29 03:31 03:42  05:52  09:03
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. OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e | ock walts

HySaL Conn%%ésgq&_QLTP_RH-10H832-pareto pool96g ccr64 sd96 48cores-HT 64/256usr @Eperconab,.6/nysql5.7/mariadb18.1 - [Connit/s]
' = Commit/s

14000,
12000,
10000,
8000,
6000,
4000 .
2000,

0.

o oo OO0 oo

—e

—e

—e

—e

—e

—e

—e

10704715

—_—

LA s s

| |

I

01:14 01:24  01:35 01:45 01:[6  04:58  05:08

I
05:19

05:29

I
05:31

I I I
05:42  03:52  09:03

B8 tine/sec @Sgg&%}svgpt_instance: OLTP_RH-18Hx32-pareto pool96g ccr64 sd96 48cores-HT 64/256usr Eperconad.6/nysql5.7/mnariadb18.1 - [Tine/sec]

40000,
39000,

30000,
25000,
20000,
15000,
10000,
2000,
0.

OO o0

N A N I

10704715

04345

01:14 01:24 01:35 01:45 01:56  04:583  05:03

05:19

05122

pnnﬂvwnwvwwwwunni

v‘}qn

.;Ea.m]m-smAJw

05:29

£3,%0

0 ¥

SRR S RO

05:31

dwanbualuywy,

:

08:42  08:52  09:03

wait/synch/mutex/innodb/fF1l_system_mutex
walt/synch/mutex/innodb/lock _mutex
walt/synch/mutex/innodb/lock _walt_mutex
wait/synch/mutex/innodb/log_sys_mutex
walt/synch/mutex/innodb/os_mutex
walt/synch/mutex/innodb/trx_sys_mutex

- walt/synch/mutex/sql/LOCK_table_cache

wait/synch/rulock/sql /LOCK_grant
walt/synch/rwlock/sql/MOL_lock: :rwlock
walt/synch/cond/aria/SERVICE_THRERD_CONTROL : :COF
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OLTP_RW-32x10M-“pareto” Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e Flushing activity / l \

HySaL Connil%ﬁgc’ OLTP_RH-18Hx32-pareto pool96g ccr64 sd96 48cores-HT 64/256usr Bpercona5.6/mnysql5,7/nariadbl8.1 - [Connit/s]
- 1070415
14000 .0

el | gy 14 0512 = Commit/s
12000.0 : L (‘ ' !

10000.0
LA s s

8000 .0
} [ [ F‘ [ [ [ § [ |L [ [

6000 .0
14 01:24 01:35 01:45  01:B6  04:58  05:08  05:19  05:29 08:31 08:42  03:52  09:03

|

4000.0

2000.,0
0.0

I I

o
=

oDB Adaptive E&&%h%ng STATs: OLTP_RH-18Hx32-pareto pool96g ccr64 sd96 48cores-HT 64/256usr Bperconad.6/mysql5,.7/mariadb16.1 - [Valuel

35000.0 — 04143 13122 — huffer_flush_adaptive_total_pages/sec
30000,0 — : ' = buffer_flush_avg_page_rate
29000 .,0 —
20000 .0 — E = buffer_flush_n_to_flush_requested
15000.0 — ¥ L omenrit o g | buffer_flush_n_to_flush_bhy_age
10000 .0 — :
5000.0 — ;
=8 = | | | ] | I | r | | | I

01:14 01:24 01:35 01:45 01:56  04:583 05:08 05:19 05:29 08:31 03:42  08:52  09:03

ORACLE



. OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e _LRU-bound (BP=16G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e TPS: Commit/sec l

HySaL Connité&&g% OLTP_RH-18Hx32-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr Bperconad,.6/nysql5,7/nariadb18,1 - [Connit/s]

3500.0 —. s 1| 11 SO — b e —— v T

||

2500.0
2000.0
1500.0
1000.0
500.0
0.0

I I +‘ I I I . I r I -
07 02:18  02:28  02:39 02:49  05:51 06:02 06:12 06:23 09:24 09:35  09:45  09:56

S L1111

HySaOL Usg&) %es_sions: OLTP_RH-16HMx32-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr @perconad,.6/nysql5,.7/mnariadb16.1

290.0 — - 05241 09:15 = OnLine
200.0 — ' ' —— Sessions
150.0 — § |
100.0 — § §

50.0 ;‘ L Tl ). rllI L

Vsl ' ' [ l I I [ T

02:07 02:18 02:28 02:39 02:49  05:51 06:02 06:12 06:23 09:24 09:35 09:45 09:56

ORACLE



OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e | RU-bound (BP=16G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e | ock walits: fil_sys ytex contentioh is blocking higher reads..

HySaL Connit&&&g% OLTP_RH-18Hx32=-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr Bperconab.6/mnysql5,.7/mnariadb16,.1 - [Connit/s]

3500 . 1070415 W - L—-—-n-—r—h-—— 02: {5 F.*r__‘_‘_— - Commlt/S

3000,
2500,
2000,
1500,
1000,
a00.
Q.

—_
—
—
—
—
—
—
—

OO0 oD

T I I I #‘ I T I . I - I -
02:07  02:18 02:28 02:39  02:49  05:51 06:02 06:12 06:23 09:24  09:35  09:45  09:56

B tine/sec @Sg%%lo eov@t_instance: OLTP_RH-18HMx32=-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr @perconad.6/nysql5,7/nariadb18.1 - [Tine/sec]

2000.0 — — — — wait/synch/mutex/innodb/fil_system_mutex

6000.0 — : : — wait/synch/mutex/innodb/lock_mutex

igggg N — wait/synch/mutex/innodb/log_sys_mutex

3000.0 — i P T Ay T ———— wait/synch/mutex/innodb/os_mutex

2000.0 — “ ”I ”““H"“ L wait/synch/mutex/innodb/srv_threads_mutex

1003:2 N o e S A NP IR wait/sunch/mutex/innodb/trx_sys_mutex
02:07 02:18  02:28 02:39  02:49  05:51 06:02 06:12 06:23 09:24  09:35 09:45 o09:56 | walb/synch/rulock/sql/MDL_lock::rulock

T walt/synch/mutex/innodb/1buf _mutex
= wailt/synch/rulock/innodh/index_tree_rw_lock
= wailt/synch/cond/aria/SERVICE_THRERD_CONTROL : :CC
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OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e | RU-bound (BP=16G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e 70K+ page reads/s

f I l

HySaL Connité&ﬁfs OLTP_RH-18Hx32-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr Bperconad,.6/nysql5,7/nariadb18,1 - [Connit/s]

3900.0 L W T L—--—-T—-—-—-— {5 *.__*r_._‘_.r__ = Commit/s
3000 .0 R B ﬁ"f""'_'—'_"f'l 02_.__...‘...-_‘
2200 .,0 E :
2000 .0
1500.0
1000 .0
200.0
0.0

||

I I I #‘ I I I . I r I r
07 02:18  02:28  02:39 02:49  05:51 06:02 06:12 06:23 09:24 09:35  09:45  09:56

S L1111

oDB LRU get fg&&mrgi§§/sec: OLTP_RH-16Hx32=-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr Bperconad.6/nysql5,.7/nariadb16.,1 - [Valuel
?0000:0 i FOE%E NT""T"T""Y" Uk'll L'.Tﬁ—‘._ uhus LT_T_._'_,T__T_ = bhuffer_LRU_get_free_search/sec
60000.0 g ; = hbuffer_LRU_get_free_loops/sec
20000 ,0 : ! .

40000 .0 : : = bhuffer_LRU_get_free_waits/sec

30000 .0
20000 .0

10000 .0 g g
0.0 = | I | +‘ | B | I | r I -
207 02:18  02:28  02:39 02:49  05:51  06:02 06:12 06:23  09:24  09:35 09:45  09:56

N I I I I

-
(N
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OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e | RU-bound (BP=16G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e 1400 MB/sec I/O trz)fic "1 l

HySaL Connité&&g% OLTP_RH-18Hx32-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr Bperconad,.6/nysql5,7/nariadb18,1 - [Connit/s]

3900.0 L W T L—-—--—T—-—-—-— {5 *.__.___r_._‘_.r_- = Commit/s
3000.,0 R B ﬁ+——~h Oﬂ_.._...‘._—‘
2200.0 E :
2000.,0
1500.0
1000.0
200.0
0.0

||

I I I +‘ I I I . I - I -
07 02:18  02:28  02:39  02:49  05:51 06:02 06:12 06:23 09:24 09:35  09:45  09:56

S L1 11 ]

Linux I!qﬁgaaﬂfﬁripe.KB/sec: OLTP_RH-168Hx32=-uniforn pooll6g ccr64 sd96 48cores-HT 64/256usr Eperconab.6/nysql5,7/nariadb16.1
12000000 —| (i B P ” —— SUM all Device(s) - rkB/s
1000000 .0 SN § § —— SUM all Device(s) —- wkB/s
800000 .0 § § —— SUM all Device(s) —- KB/s
600000 .0

400000 .0
200000 .0

0.0 = I I : I I I |' I I I I
02:07  02:18  02:28  02:39  02:49  05:51 06:02 06:12 06:23 09:24 09:35 09:45 09:56

|

| 1 1 1
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OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e TPS: Commit/sec l

HySaAL Conni&é&&gé OLTP_RH-18Hx32-uniforn pool96g ccr64 sd96 48cores-HT 64/256usr Bperconad.6/nysql5,7/nariadb18,1 - [Connit/s]
- 10704715
14000 .0

06 IS - """"““T"""""" 10345 = Commit/s
12000.0 : :

10000 .0
g000 .0

6000 .0
4000.0

20000 : :
: K H L
0.0 I I I *‘ I I I | I I I I
03:01  03:11  03:22  03:32 03:43 06:45 06:55 07:06 07:16 10:18 10:28 10:39  10:49

I I I I |

HySaL Usg&)%p§§ions: OLTP_RH-18Mx32=-uniforn pool96g ccr64 sd96 48cores-HT 64/256usr @perconabd.6/nysql5,7/nariadb16.1

10704715

2h0 .0 — 06335 102038 = 0OnLine
200.0 — ' : — Sessions
150.0 — § |
100.0 — § §

50.0 :J \. ;l L Fj l.

0.0 ' ' ! l I I | -

03:01 03:11 03:22 03:32 03:43 06:45 06:55 07:06 07:16 10:18 10:268  10:39 10:49
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OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e MySQL 5.7 Improveg?InnoDB Flusting in action!!!

HySaL Connlié&?c’ OLTP_RH-18Hx32-uniforn pool96g ccr64 sd96 48cores-HT 64/256usr Bperconad,.6/nysql5,7/nariadb18,1 - [Connit/s]

10704715

12000.0
10000 .0
g000 .0
6000 .0
4000.0
2000.0

0.0

: B H| |
[ [ | +‘ [ | I | [ | l [
01 03:41  03:22 03:32  03:43  06:45 06:55 07:06 07:16 10:18 10:28 10:39  10:49

S L1 11111 1

pDB Adaptive %%ngkyg STATs: OLTP_RH-16Hx32=-uniforn pool96g ccr64 sd96 48cores-HT 64/256usr @Epercona5.6/nysql5.7/mariadb16.1 - [Valuel

OB, = 10,0415 lu - o = buffer_flush_adaptive_total_pages/sec
25000 .0 — .n N 4 ﬂ#k%fv§f$ff“§ = buffer_flush_avg_page_rate
20000.0 — |$F’ § = huffer_flush_n_to_flush_requested
13000.0 — E huffer_flush_n_to_flush_by_age
10000.0 — §
5000.0 — :

0.0 = I | | | | |

03 03 11 03 22 03 32 03 43 06 45 06 85 07:06  07:16  10:18 10:28  10:39  10:49
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. OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e | ock walts

HySaOL Conni&é&&g%

14000
12000

10000
8000

6000
4000

2000

Q.

OLTP_RH-18Hx32-uniforn pool96g ccr64 sd96 48cores-HT 64/256usr Bperconad,.6/nysql5,7/nariadb18,1 - [Connit/s]

= Commit/s

10704715
o L o r\y\z‘r'\m-%f’o‘?“r"-—*r““*r"—“.w-s
.0 = E E
0 — E :
o — . . I MRaan Ammas mased &
0 - 5
.0 - ' ’
0 ; :
0 [ [ I {" [ r I l'l [ I [ -
03:01 03:11 03:22 03:32  03:43  06:45 06:55 07:06 07:16 10:18  10:28  10:39  10:49

B tine/sec @S%gﬁgoﬁngt_instance: OLTP_RH-18Hx32=uniforn pool96g ccr64 sd96 48cores-HT 64/256usr Bperconad.6/mysqls.7/mnariadb18.1 - [Tine/sec]

40000,
39000,
30000,
25000,
20000,
15000,
10000,
5000,
0.

OO OO

|

N I I |

10704715

16335

03:01

03:11

03:22

03:32

03:43  06:45  06:55 07:06  07:16

10205

10:18

10:23

10:39

10:49

wait/synch/mutex/innodb/fil_system_mutex
walt/synch/mutex/innodb/lock _mutex
walt/synch/mutex/innodb/log_sys_mutex
walt/synch/mutex/innodb/os_mutex
walt/synch/mutex/innodb/trx_sys_mutex
walt/synch/mutex/sql /LOCK_table_cache

Cwait/synch/rwlock/sql /LOCK _grant

wait/synch/rwlock/sql/MDOL_lock: :rwlock
wait/synch/sxlock/innodb/fil_space_latch
wait/synch/cond/aria/SERYICE_THRERD_CONTROL
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OLTP_RW-32x10M-“uniform” Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e Purge remains a biggroblem!.. l

HySaAL Conni&é&&gé OLTP_RH-18Hx32-uniforn pool96g ccr64 sd96 48cores-HT 64/256usr Bperconad.6/nysql5,7/nariadb18,1 - [Connit/s]
- 10704715
14000 .0

06 IS - """"““T"""""" 10345 = Commit/s
12000.0 : :

10000 .0
g000 .0

6000 .0
4000.0

2000.0 | H
0.0 I I I *‘ I I I | | I I -
03:010  03:11  03:22 03:32 03:43  06:45 06:55 07:06 07:16 10:18 10:28 10:39  10:49

I I I I |

pDB Historguhﬁggsg(?ﬂgTRICS: OLTP_RH-18Hx32=uniforn pool96g ccr64 sd96 48cores-HT 64/256usr Eperconab.6/nysql5.7/nariadb16.1 - [Valuel

10,0415
14000000 .0
12000000.0

10000000 .0
8000000 .0

GO00000 .0
4000000 .0
2000000 .0
0.0 I I I I I I l [ I l

01 03:11 03:22 03:32 03:43 06:45  06:55 07106 07:16 10:18 10:268  10:39  10:49

06135 0% 03 trx_rseg_history_len

N N T I I

<
(L
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. DBT2-500W Workload @40cores-HT

e _ RU-bound (BP=8G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e TPS: Commit/sec / l

HgSQ&O&&p%FE(sec: DBT2-5686H pool8G ccr64 sd96 48cores-HT 64/256usr Epercona5.6/nysql5,.7/mnariadb16.1 - [Connit/sl

S0 6 —.1mdmfﬁ: = Commit/s
6000.0 —
4000.,0 —
2000,0 —
0.0 ‘J I I

ﬂa&ﬂb g§$:m3558i0n8: DBT2-5686H pool8G ccr64 sd96 48cores-HT 64/256usr Bperconad.6/nysql5,.7/mnariadb16.1 |
o500 — = OnLine
200.0 — 5 = Sessions
150.0 — §

100.0 — ;

20.0 —

0.0 ‘T{ I I f{ |

l I
00:13 00:28 00:43 01:16  01:31  03:4d4  03:59 04:32 04:47 0O7:00 0O7:15 07:49  05:04
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DBT2-500W Workload @40cores-HT

e _ RU-bound (BP=8G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e QPS

’ /

NgSQ&O&&?%jE{sec: DBT2-586H pool8G ccr64 sd96 48cores-HT 64/256usr RBpercona5.6/nysqls5,.7/mariadb16.1 - [Connit/sl

g000.0 —
6000.0 —
4000.0 —

30000050 =

290000.,0 —

200000.,0 —
150000.,0 —

100000.,0 —

290000.0 — |

14,04 /15 = Commit/s
2000 .0 ;I
0.0 | | | | | | | | | | | |
213 00:28 00:43 01:16 01:31 03:44 03:599 04 :32 04 :47 07 :00 07:15 07 :49 058:04
Query/sec: DBT2-580H pool8G ccr64 sd96 48cores-HT 64/256usr @percona5,.6/nysql5.7/nariadb16.1
14704 /15 = Delete/s
= Insert/s
= Select/s
Update/s
= Query/s
~"——v_v-—

0.0 —
Q0

[ |
213 Q0 :28 00 :43 01:16 01:31 03:44 03:59 04 :32 04 :47 Q7 100 07:15 07 :49 08 :04
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DBT2-500W Workload @40cores-HT

e | RU-bound (BP=8G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e | ock waits: index log impact...

NgSQ&O&&?%jE{sec: DBT2-586H pool8G ccr64 sd96 48cores-HT 64/256usr RBpercona5.6/nysqls5,.7/mariadb16.1 - [Connit/sl
- 14704715 .
= Commit/s

g000.0
6000.0
4000.0
2000.0

0.0

I I I I I I I
AN=12 NN=28 Aned? N1 1A 1 =21 2 =dd A2+RA  Nd-22 Ad=d7 N7 NN N7+1R  N7-d4Q N2 «Nd

L Top-18 tineégsgb%?gpch event_instance: DBT2-5686H pool8G ccr64 sd96 48cores-HT 64/256usr Eperconad.6/mysql5.7/mnariadb16.1 - [Tine/secl
. 14./04./15

30000 .0 walt/synch/mutex/innodb/f1l_system_mutex
25000 .0 wailt/synch/mutex/innodb/lock _mutex
20000.0 walt/synch/mutex/innodb/log_sys_mutex
13000.0 walt/synch/mutex/innodb/os_mutex

12222'2 walt/synch/mutex/innodb/trx_sys_mutex

wailt/synch/rwlock/innodb/index_tree_rw_lock
wait/synch/rwlock/sql/LOCK_grant

— walit/synch/rwlock/sql /MOL_lock: :rwlock

= walt/synch/mutex/mysys/THR_LOCK : imutex

= wait/synch/cond/aria/SERYICE_THREAD_CONTROL :

0.0

00:13 00:268 00:43 01:16  01:31 03:44  03:59 04:32 04:47 07:00 07:15 07:49  03:04

ORACLE



DBT2-500W Workload @40cores-HT

e | RU-bound (BP=8G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e up to 40K page readgl/sec rate l

Hgsakog&r%jgfsec: DBT2-586H pool8G ccr64 sd96 48cores-HT 64/256usr RBpercona5.6/nysqls5,.7/mariadb16.1 - [Connit/sl
- 14704715 — .
Commit/s

g000.0
6000.0
4000.0
2000.0

0.0 | ,
00:13  00:28  00:43  01:16  01:31  03:44  03:59  04:32  04:47  07:00 07:15 07:49  08:04

InnoDB LRgoaﬁ}oftpe waits/sec: DBT2-5086H pool8G ccr64 sd96 48cores-HT 64/256usr Bperconad.6/nysql5,.7/mariadb16.1 - [Valuel
35000 . Ha A — buffer_LRU_get_free_search/sec
30000, = buffer_LRU_get_free_loops/sec

ggggg: = buffer_LRU_get_free_waits/sec

15000,
10000,

3000,

N I I N I I

oo oo oo

l l l
13 00:28  00:43 01:16  01:31  03:4d4  03:59 04:532 04:47 0700  0O7:15  07:49  03:04

l l I l I

<
<
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DBT2-500W Workload @40cores-HT

e | RU-bound (BP=8G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e 900MB/sec I/O trafy l

Hgsakog&r%jgfsec: DBT2-586H pool8G ccr64 sd96 48cores-HT 64/256usr RBpercona5.6/nysqls5,.7/mariadb16.1 - [Connit/sl
- 14704715 — .
Commit/s

g000.0
6000.0
4000.0
2000.0

0.0 | ,
00:13  00:28  00:43  01:16  01:31  03:44  03:59  04:32  04:47  07:00 07:15 07:49  08:04

L]:l?)ggo 6[0/% Read/Hrite KB/sec: DBT2-586H pool8G ccr64 sd96 48cores-HT 64/256usr Bpercona5,6/nysql5,7/mnariadb16,1
D — SUM all Device(s) -- rkB/s

g00000.0 — ) = SUM all Device(s) -- wkB/s
600000 .0 —
400000 ,0 —
200000,0 —
0.0 —

= SUM all Device(s) -- KB/s
| | | | | | | | | | | |

00:13 00:28 00:43 01:16  01:31 03:44  03:59 04:32 04:47 07:00 07:15 07:49  05:04
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DBT2-500W Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e TPS: Commit/sec / l

"93050(688"0“188‘:3 DBT2-586H pool96g ccr64 sd96 48cores-HT 64/256usr Bpercona5.6/nysql5.7/nariadb18.1 - [Connit/s]
) 1170415

8000 .0 — 063 1S 123 15228 19217 = Commit/s
6000.0 — ‘ t L_,___,. l ’
4000.0 —
2000.0 — J
0.0 =~ I I | I —— » I I I I
05:22  05:37 05:53 06:26 06:41 12:10 12:25 12:59  13:14  18:43  18:58 19:31  19:47

"%88% User Sessions: DBT2-588H pool96g ccrb64 sd96 48cores-HT 64/256usr @perconad.6/nysql5,.7/nariadb16.1
- 1170415

= 0OnLine
= Sessions

290.0 —

200.0
150.0

100.0

90.0
0.0

hi:5S 12:J9

| | | | [ | [
05:22 05:37 05:53 06 :26 06 :41 12:10 12:25 12:59 13:14 15:43 18:58 19:31 19:47
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DBT2-500W Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

. QPS! / l

“95‘"10%88"0“!890: DBT2-5086H pool96g ccr64 sd96 48cores-HT 64/256usr @perconas.6/nysql5,.7/nariadb18.1 - [Connit/s]

11,0415 |
15228 19217 = Commit/s

g000.0 —
6000.0 —
4000.0 —
2000.0 —

0.0 =7 | I | I | | |
05:22  05:37  05:53  06:26 06:41  12:10  12:25 12:59  13:14  18:43  18:58  19:31  19:47

300 OggsgL_Querg/sec: DBT2-580H pool96g ccr64 sd96 48cores-HT 64/256usr Eperconab,.6/nysql5,.7/mariadb106.1
* 11704715 R
250000.0 — 06211 11 12:44 15228 19:17 Delete/s
200000 .0 — E Insert/s
150000 .0 — = Select/s
100000 .0 — '\-—-+-— Update/s
0.0 —

05:22  09:37 05:B3 06:26  06:41  12:10  12:25  12:59  153:14  15:43  13:56 19:531  19:47
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DBT2-500W Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results
e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1

e | ock walts: Iock_s;y‘nutex impacl..

“95‘"10%88"0“!890: DBT2-5086H pool96g ccr64 sd96 48cores-HT 64/256usr @perconas.6/nysql5,.7/nariadb18.1 - [Connit/s]

11,0415 |
15228 19217 = Commit/s

g000.0 —
6000.0 —
4000.0 —

2000.0 —
|

0.0 =7 | | | | | I | | | | |
05:22  05:37 05:53  06:26 06:41  12:10  12:25 12:59  13:14  18:43  18:58  19:31  19:47

—

. Top-18 tine/gg& oeggllch event_instance: DBT2-580H pool96g ccr64 sd96 48cores-HT 64/256usr @perconab.6/nysql5,.7/nariadb18.1 - [Tine/secl

39000.0 — o 06T1T et T1ss 12144 15128 19717 g TR TR = wait/synch/mutex/innodb/f11_system_mutex

30000.0 — : 1 11 Am— ; ‘ : : o — wait/synch/mutex/innodb/log_sys_mutex

gggggg _ = wait/synch/mutex/innodb/trx_sys_mutex

15000.0 — § __________ walt/synch/rwlock/innodb/index_tree_rw_lock

10000.0 | t—————— | ] — wait/synch/rulock/sql/LOCK_grant

e nE I | LT B e et wait/synch/rulock/sql/MOL_lock : srulock
05:22  05:37 05:53 06:26 06:41 12:10  12:25 12:59  13:14 18:43  18:58 19:31 19:47  vwalt/sunch/mutex/innodb/lock_mutex

" wait/synch/mutex/mysys/THR_LOCK : imutex
= wait/synch/sxlock/innodb/index_tree_rw_lock
= wait/synch/cond/aria/SERVICE_THRERD_CONTROL
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DBT2-500W Workload @40cores-HT

e Flushing-bound (BP=96G): Final Results

e engines: Percona Server 5.6 / MySQL 5.7 / MariaDB 10.1
e No problem with Purge on this wo$load..

“95‘"10%88"0“!890: DBT2-5086H pool96g ccr64 sd96 48cores-HT 64/256usr @perconas.6/nysql5,.7/nariadb18.1 - [Connit/s]

11,0415 |
15228 19217 = Commit/s

g000.0 —
6000.0 —
4000.0 —
2000.0 —

0.0 =7 | I | I | | |
05:22  05:37  05:53  06:26 06:41  12:10  12:25 12:59  13:14  18:43  18:58  19:31  19:47

InnoDB Hist9&l).b IOellgth @EHETRICS: DBT2-580H po0ol96g ccr64 sd96 48cores-HT 64/256usr Epercona5.6/mnysql5,.7/mariadb16.1 - [Valuel
- 1170415
6000.0 — 06311 11155
2000.0 — : :
4000 .0

3000.0

2000.0
1000.0

0.0 I I I I I T I T I r I I
05:22  05:37  05:53  06:26 06:41 12:10 12:25 12:50  13:14 18:43  18:58 19:31  19:47

12144

16128 19117 = trx_rseg_history_len
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. Few words about dim_STAT (if you’re asking ;-))

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 Solaris & Linux, but any other UNIX too :-)
e Add-Ons for Oracle, MySQL, PostgreSQL, Java, etc.

e MySQL Add-Ons:

e mysqISTAT : all available data from “show status”

e mysqglLOAD : compact data, multi-host monitoring oriented

e mysqlWAITS : top walit events from Performance SCHEMA

e INnnodbSTAT : most important data from “show innodb status”

e INnnodbMUTEX : monitoring InnoDB mutex waits
e iNnnodbMETRICS : all counters from the METRICS table

 And any other you want to add! :-)
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http://dimitrik.free.fr

. THANK YOU !l

e All details about presented materials you may find on:

o http://dimitrik.free.fr - dim STAT, dbSTRESS, Benchmark Reports, etc.

 http://dimitrik.free.fr/blog - Articles about MySQL Performance, etc.
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http://dimitrik.free.fr
http://dimitrik.free.fr/blog

