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e Little’s Law (queueing theory)
e Amdahl’s Law (1967)

e Universal Scalability Law (1993) [l
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Connectors
: Mysql Protocol, Native C API, JDBC, ODBC, .NET, PHP, Python, Erlang ...

MySQL Server

Management Connection Management
Service & Authentication, Thread Reuse, Connection Limits, Check Memory
Utilities
Backup &

Recovery, SQL Interface Parser Optimizer Caches &
Security, Buffers

Replication, DML, DDL, Query
Cluster, Stored Translation, RN Clobal
Administration, Procedures. Object Plan, Caches &
Configuration, Views, Privilege Statistics Buffers

$ Metadata

Pluggable Storage Engines
' ™ N
MylSAM ‘ InnoDB MEMORY

EXT4, ZFS, XFS ...

File System _
Disk, DAS, NAS, SAN ...
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top FIkFEA T EE)

dmesg | tail & F1Eoom-killer Siitcp dropZEIR{E 2
vmstat 1 #§&r. free. si. so. us, sy, id, wa, st%l

mpstat -P ALL 1 f0ECPUEREXZEEIE

pidstat 1 MEHIZEMCPUFERER, Z%ZFIBE)

jostat -xz 1 #§&r/s, w/s, rkB/s, wkB/s, await, avgqu-sz, %util
free -m MERNF{ERIF

sar -n DEV 1 MENZEII=

sar -n TCPETCP 1 Mi&tcpi&EfZ|g/Ractive/s, passive/s, retrans/s
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error log & slow log & general log
MySQL SHOW [SESSION|GLOBAL] STATUS
SHOW PROCESSLIST

InnoDB 7Z#5 | Z24AZS SHOW ENGINE INNODB STATUS
Explain EFA1T1TX

performance schema
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InnoDB

e InnoDBFRWINE EHEoyE—ZS]

SELECT t.table_schema, t.table_name FROM information_schema.tables t

LEFT JOIN information_schema.table_constraints c

ON (t.table_schema = c.table_schema AND t.table_name = c.table_name AND c.constraint_type IN (‘PRIMARY KEY','UNIQUE"))
WHERE t.table_schema NOT IN (‘mysql','information_schema', ‘performance_schema') AND t.engine = ‘InnoDB' AND
c.table_name IS NULL,; Clustered index

. ETRFEARIEXRAEES T
"‘Gg 2HHE
. BRAES(ETHEKAETILRS) | -

SELECT a.requesting_trx_id '#ZfHZEZESID' ,b.trx_mysql_thread_id '#%fHZE2FZID', TIMESTAMPDIFF(SECOND,b.trx_wait_started,NOW())

‘WEREZERVEL, b.trx_query '#EFEZERIIEET)' , a.blocking_trx_id 'FHZEZESID' c.trx_mysql_thread_id 'FEZEZFEID',d.INFO 'FHEE L8 FROM
information_schema.INNODB_LOCK_WAITS a

INNER JOIN information_schema.INNODB_TRX b ON a.requesting_trx_id=Db.trx_id

INNER JOIN information_schema.INNODB_TRX ¢ ON a.blocking_trx_id=c.trx_id

INNER JOIN information_schema.PROCESSLIST d ON c.trx_mysql_thread_id=d.ID ;



max_connection
iInnodb_buffer_pool_size
Innodb_flush_neighbors
Innodb_io_capacity
Innodb_log_file_size

innodb_thread_concurrency
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e BPF = Berkeley Packet Filter

 The Berkeley Packet Filter (BPF) provides a raw interface to data link layers,
permitting raw link-layer packets to be sent and received.

tcpdump tcp and dst port 80 -d

Filter expression VM byteCode

. Kernel
libpcap (BPF)

Packets

e Since version 3.18, the Linux kernel includes an extended BPF virtual machine,
termed extended BPF (eBPF). It can be used for non-networking purposes

http://www.tcpdump.org/papers/bpf-usenix93.pdf


http://www.tcpdump.org/papers/bpf-usenix93.pdf
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e Linux kernel 4.4+ (3£7F 4.9+)

(wam

o LIZBcc https://github.com/iovisor/bcc/blob/master/
INSTALL.md

o MySQL %71¥ -DENABLE_DTRACE=1 & &£ systemtap-
sdt-devel


https://github.com/iovisor/bcc/blob/master/INSTALL.md

. execsnoop
. opensnoop
. ext4slower
biolatency
. biosnoop

OO hA WON =

. cachestat

7. tcpconnect

8. tcpaccept

9. tcpretrans

10. gethostlatency
11. runlat

12. profile

cc TE#F

c/BPF Tracing Tools

LiNnux Do

Think | IT20i7

filetop cpensnoop c* java* node* mysqld gslower gethostlatency Other:
filelife fileslower Statsnoop php* python* bashreadline memleak capable

vifscount vfsstat syncsnoop ruby*

cachestat cachetop
dcstat dcsnoop
mountsnoop

trace

A
argdist ‘
funccount

profile Volume Manager nl
Block Device Interface Ethernet l Memory

funcalower |~ ws | Sockets | scheduler
funclatency File Systems TCP/UDP
stackcount 5

mdflush .

ucalls uflow
ugc uobjnew
ustat uthreads

Applications

System Libraries ‘
System Call Interface

Virtual

btrfsdist hardirgs ttysnoop

btrfsslower
extddist extdslower
xfsdist xfsslower
zfsdist zfsslower

biotop biosnoop
biclatency bitesize

tcptop tcplife tcptracer
tcpeconnect tcpaccept
tcpconnlat tcpretrans

sslsniff

syscount
killsnoop

execsnoop

pidpersec

cpudist

runglat runglen
deadlock detector
cpudﬁclaimod

offcputime
wakeuptime
offwaketime

softirqgs

oomkill memleak
slabratetop

llecstat

Profile i
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2Query3EY

root@R820-08:/usr/share/bcc/tools# ./dbslower -p “pidof mysqld -m 5 -- mysql
Tracing database queries for pids 4754 slower than 5 ms...
TIME(s) PID MS QUERY

.956044 4754 .358 UPDATE sbtest1 SET k=k+1 WHERE

.956199 4754 .837 UPDATE sbtest1l SET k=k+1 WHERE

.956876 4754 .257 UPDATE sbtest1 SET k=k+1 WHERE
.955977 4754 .656 UPDATE sbtest1 SET k=k+1 WHERE
. 956287 4754 .801 UPDATE sbtest1 SET k=k+1 WHERE
.955876 4754 .554 UPDATE sbtest1 SET k=k+1 WHERE
.956329 4754 .127 UPDATE sbtest1 SET k=k+1 WHERE




A 5

EEEIETN

operation

distribu




root@R820-08: /usr;
fracing ext: : : tha N
TTME , . WTES EE K ) ETI ENAME root@R820-08: /usr/share/bcc/tools# ./extd4slower 10

fracing ext4 operations slower than 10 ms

IIME COMM PID I BYTES OFF_KB LAT(ms) FILENAME

22:03:14 dd 42639 W 1073741824 © 873.20 testl.img

22:03:15 mysqld 4754 | 18048576 1024 16.48 1ibdatal

22:03:15 mysqld 4754 | 587984 2048 3.98 ibdatal

3:15 mysqld 4754 { 1848576 130252 5.10 sbtest1.1ibd

mysqld 4754 S @ 0 9.94 ibdatal
mysqld 4754 | 18048576 1306624 22.35 sbtestl.1ibd




T i

EEEIETN

7:/usr/share/bcc/tools#
Hit Ctrl-C to

Tracing block dev

distribution

"Q!v!rvﬁvi'v#\-v'vv!vv\'Y"_fv
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secs. Hit Ctrl-C

R_Kb W_Kb

logfilel
b_logfilel

88.1log
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root@R820-08:/usr/share/bcc/tools# ./filelife
TIME PID COMM AGE(s) FILE

22:17:01 43687 cron 0.00 tmpfgHFSvY
22 :22:21 39170 mysqld 5.30 #sql1292_59a1f_0.frm
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xtrabackup A AT A, BEARSE TS

mysql> show processlist;

| | I |
| | I |
I I I |
| | I |
| | I |
| | msandbox | localhost:62027 |
| 37 | msandbox | UPDATE sbtestl SET k=k+1 WHERE id=2971 |
| I I |
| | I |
| | I I
| | I |
| | I |

R R $ommmm- $ommmmmnnn $ommm- R R T B
| Id | User | Host | db | Coomand | Time | State | Info |
R $rmmmmmmmeeee————— $emmm- $ommmmmm—- $emmm- D Dt -
31 | root Llocalhost | NULL | Query ® | starting | show processlist
32 | msandbox | localhost:62019 | test | Query 19 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=676
33 | msandbox | localhost:62020 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=2177
34 | msandbox | localhost:62026 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=1074
35 | msandbox | localhost:62024 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=1716
36 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=2129
localhost:62023 | test | Query 10 | Waiting for global read lock |
38 | msandbox | localhost:62022 | | UPDATE sbtestl SET k=k+1 WHERE id=2370
39 | msandbox | localhost:62028 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=3830
40 | msandbox | localhost:62025 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=3648
41 | msandbox | localhost:62021 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=308
42 | msandbox | localhost:62029 | test | Query 10 | Waiting for global read lock | UPDATE sbtestl SET k=k+1 WHERE id=524
R T R L R e S T D e s -

12 rows in set (0.00 sec)

thread_list=$(gdb -p $1 -q -batch -ex 'info threads'| awk '/mysqld/{print $1}'|grep -v "*'|sort -nk1)
for i in $thread_list; do

echo ">>>>> thread $i <<<<<"

grl="gdb -p $1 -g -batch -ex "thread $i" -ex 'p do_command::thd->thread_id' -ex 'p do_command::thd-
>global_read_lock'|grep -B3 GRL_ACQUIRED_AND_BLOCKS_COMMIT

if [ $grl =~ 'GRL_ACQUIRED_AND_BLOCKS_COMMIT' ]|; then

echo "$grl" ; break

fi

done





