MySQL Group Replication
RE BT A& SL R

BIE m
3306

2018-08-11



About me

« [57) FIEMySQLNAZIA
* Thread pool / Statement timeout
e SELECT ... FROM UPDATE / Thread running ctl
 TokuDB / Galera Cluster

* ZREUEENTA
* MySQL. PG. Redis. MongoDB
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e Hajjfailover e KL o B AG M e Share Nothing
o« NEEHE ACK e Single Primary * Paxos
* R e As a plugin
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e Group Communication System (GCS)

MySQL Server .
write set

APIs: Capture / Apply / Lifecycle

Capture Applier Recovery

Replication Protocol Logics

C
G
)
©
- 2
S

& £

[+T)]

S35

En.
()
-
o]
(7]
>
=

Group
Communication
System (Paxos)

membership

Group Communication System API

Group Communication Engine

(Paxos variant)

certification info flow control stats
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MGREE£[E]ZF / replication

Master 1

Master 2

Master 3

\Consensus‘y

certify : relay log

apply

binlog {

commit



MGREE£[E]ZF / replication

MR — BRI

e State Machine
s PHUEASGH, BPTERTHERBNEBEZERY, IRSHEE—E
e Paxospil

e Certification
« BT HITRREN, FiTRENE ANEEHMT RACK
c FETEFEEES LT ER, ST RRENER—E




MGREE£[E]ZF / replication

e Write set

dlinl

555 B HTw X AY Primary key / Unique key £ &
* Transaction context log event

e std::list<const char*> write_set;

-- sql/handler.cc

int handler::ha_write_row / ha_update_row / ha_delete_row
int binlog_log row

-- sql/rpl_write_set _handler.cc
void add_pke

static void generate_hash pke

thd->get_transaction()->get_transaction_write set ctx()->add_write_set(hash);



MGREE£[E]ZF / replication

-- rapid/plugin/group_replication/src/observer trans.cc
int group_replication_trans_before_commit(Trans_param *param)

Transaction_write_set™* write_set= get transaction_write_set(param->thread_id);
add_write_set(tcle, write_set);

tcle->write(cache); // 1. Write transaction context to group replication cache.
gle->write(cache); // 2. Write Gtid log event to group replication cache.
transaction_msg.append_cache(cache); // 3. Copy group replication cache to buffer.
transaction_msg.append_cache(cache_log); // 4. Copy binlog cache content to buffer.

certification _latch->registerTicket(param->thread_id);

applier_module->get_flow control_module()->do_wait();// 5. Flow control step
gcs_module->send_message(transaction_msg); // 6. Broadcast Transaction Message
certification_latch->waitTicket(param->thread_id); // 7. Waiting for certifier's notify
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e Certificatio info
« BRI RN AIwrite set X EL 5 B8 iR A%

» typedef std::map<std::string, Gtid_set_ref*> Certification_info;
e certificationi@ 13 & 14 .

certification info snapshot version el transaction write set snapshot version
T1, update rows: id=1, id=2 — id=1 UUID_MGR:1-101

Gtid_executed: UUID_MGR:1-100 commit id=2 UUID MGR:1-101

[ | = |

Gtid_executed: UUID_MGR:1-150 commit
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Gtid_executed:
UUID_MGR:1-100

RAG M / certification

T1 broadcasted before T2

M2 ( |
) L ) T1 certification ok
o
M3

T1 certification ok

1-101 v

1-101

T2 certification failed!

v

1-101

T2 certification failed!

oa

*g=g°@

T1 certification ok = T2 certification failed!
v 1-101 |ea

*@xa *a
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T1, update rows: id=1, id=2 — UUID_MGR:1-101
Gtid_executed: UUID_MGR:1-100 commit ,
id=2 | UUID_MGR:1-101
T2, update rows: id=4, id=8 3 id=4 | UUID_MGR:1-151
Gtid_executed: UUID_MGR:1-150 commit
id=8 | UUID_MGR:1-151

S — B

commit

Certification map AAHTIE X |



MGREREH SR 45 M/ certification

ol

* TRZEEHZTHESZSNITER
e Gtid_executed

* £60s MySQL Group
Replication

Gtid_executed

* Certification map GC
* Minimal Gtid_executed of all nodes
* Purge:

certification info snapshot version el Minimal gtid_executed




MGREEE# 2 / flow control

5000 trx/s

REE—E

T RMERE
5 2525 certification / apply

MySQL Group

Replication

* Flow control
* RIESEBFEIR O] 35
s EENEI= 10000 trx/s 3000 trx/s

- SRFMRE | AHRRIE

binlog




MGREEE# 2 / flow control

T R Z B E#AZZ #flow control 51115 B
e certifier queue size

 replication applier queue size
 total # of remote trx applied in the member
 total # of trx certified

* total # of local transactions

MySQL Group
Replication

c HHE R IBEY T SARIERE ST (N trx/s)

e B HE

IIInI

ZBC&N - Quota =0.9 * (N / # of write nodes)




MGREEE# 2 / flow control

e oroup replication flow control mode
 QUOTA / DISABLED

e oroup replication flow control certifier threshold
e default: 25000

e oroup replication flow control applier threshold
e default: 25000

e oroup replication flow control hold percent
e default: 10
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Execgte SHES M Collect write set
(write set)

commit

1

Flow control step
User thread

Certification
passed?

Broadcast trx

GCS thread

Applier thread
Wait for cetifier :
notify
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B QPS (master-slave) I QPS (mgr single)
3882.53

2990.99

2097.47
1823.

175.27 154.63

344.3  293.87

B RT (master-slave)
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B QPS (mgr single) I QPS (mgr multi/1 write)
4000 359039 3479 74
3000 0627 2677.99
2000 9 7 (y
1000 1064.57 1091.1 0

570.09 621.88

15463 164.62 293.87 38297

0
1 2 4 8 16 32 64
B RT (mgr single) [ RT (mgr multi/1 write)
2352 23.95
24
18 1612 16.12
12 10.27 10.27
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B QPS (master-slave) Il QPS (mgr multi/2 write-0) [ QPS (mgr multi/2 write-1)
4000 3882.53

3000 2990.99

244817

2097.47 2115.77
2000

1221.52

1042.95
1000 639.93 60935
175.27 165.82 2443 32562
0
1 2 4 8 16 32 64
B RT (master-slave) [ RT (mgr multi/2 write-0) [ RT (mgr multi/2 write-1)
50 46.63
37.5
o5 23.95 550

12.5

100%
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B QPS (master-slave) [ QPS (s mgr multi/1) " QPS (d mgr multi/1)
4000 3882.53

3000 2990.99

2097.47
2000

1221.52

66%

1000
0
1 2 4 8 16 32 64
40 B RT (master-slave) I RT (s mgr multi/1) ~ RT (d mgr multi/1)
31.37
30 28.67
20

15.55 16.41 16.41 0.3mS 3ms

10

3ms
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B QPS (master-slave) I QPS (d mgr multi/2 write-0) - QPS (d mgr multi/2 write-1)
4000 3882.53

3000 2990.99

2097.47
2000

1221.52

100%

1000

639.93
363.97365.77

0
1 2 4 8 16 32 64
B RT (master-slave) [ RT (d mgr multi/2 write-0) ~ RT (d mgr multi/2 write-1)
70 61.08
52.5
35
17.5 11.04 11.04 11.65 11.65 12.52'12.75 1.7 14.21
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e Sysbench OLTPEREEMN (CPU. RNFEPARENAIRIN)
» data: 15G, BP:32G, 24CPU/48G

e FHEMA (RTT <0.5ms)

« MGRMBEET R B ANBEILE| R4 RS E H90%
e CertificationX M gE 2 M IEE /)N, XA AS5% A
s ZTHEE, EHQPSEM O PUAR|IRE RS ET, RTEX

o EFHMZE (RTT < 5ms)
« ZRTTE M, MGRMAEEAT R ENEILERE R EHI67%+
« T AE, EEQPSEM T UARIRAEFHES, RTHEEX
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o« ZHIMZE (RTT>30ms) ?

* PRI :

* InnoDB / ROW / GTID

dlin

=X PR E 2% 5 : READ COMMITTED

e group replication transaction size limit

e Multi masterf=Z%{ : E—“"3DDL/DML%Z|fEBET =
* https://bugs.mysqgl.com/bug.php?id=89058
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ProxySQL Haproxy / ProxySQL

Single
primary

MySQL Group
Replication

Multi
master

MySQL Group
Replication

RO

Custom failover Custom DNS HA

VIP/DNS DNS

performance schema.replication group members.Member state = ONLINE
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mysql> SHOW GLOBAL STATUS LIKE '

1 row in set (0.00 sec)

mysqgl> SELECT * FROM

| group replication applier
| group replication applier
| group replication applier

3 rows in set (0.00 sec)

mysqgl> SELECT * FROM

ae23bd5e-99e4-11e8-8867-5254007aclde
afblb626-99e4-11e8-88e4-525400661c00
c032e9c7-99e4-11e8-8ac3-525400034dc1

khkkkkkkhhhdhdhdhhhhhhhhkhkkkdkdxx ], yOw * * ¥ dkkhkkkkkkdkdkdkdddhddddddhdsk

CHANNEL NAME: group replication applier
VIEW ID: 15336072637117830:3

MEMBER_ID:

COUNT_TRANSACTIONS_ IN QUEUE: 0
COUNT_TRANSACTIONS CHECKED: 4

COUNT CONFLICTS DETECTED: 0
COUNT_TRANSACTIONS ROWS_VALIDATING: 0

TRANSACTIONS COMMITTED_ ALL_MEMBERS:
LAST CONFLICT FREE TRANSACTION:

1 row in set (0.00 sec)

172.16.3.1
172.16.3.1
172.16.3.2

\G

c032e9c7-99%e4-11e8-8ac3-525400034dcl

NN

30951147-d56e-46a5-bb8a-ac2739£4d742:1-30:1000018-1000023
30951147-d56e-46a5-bb8a-ac2739£4d742:1000024
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