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Bt xNiRElE : binlog FA&FHE

root@devops_db 15:30: [test]> show master status;

e e —— e e e +
| File | Position | Binlog_Do_DB | Binlog_Ignore_DB | Executed_Gtid_Set |
e o —————— e e e e e e e e +
| binlog.000001 | 925 | | | ee5328d0-9342-11ef-a02d-a0510b15e2¢c1:1-4 |
e o —————— e e e e e e e e +

1 row in set (0.00 sec)

root@devops_db 16:39: [test]> select @@server_uuid;

| ee5328d0-9342-11ef-a02d-a0510bl5e2cl |



mysql> set binlog_format='statement';
Query OK, @ rows affected, 1 warning (0.00 sec)

mysql> create table t1(id int primary key auto_increment, a int not null , b int, c int , index (a), index bc(b,c))engine=innodb;
Query OK, @ rows affected (0.03 sec)

mysql> insert into tl1(a,b,c) values(1,1,1),(2,2,2),(3,3,3),(4,4,4);
Query OK, 4 rows affected (0.01 sec)
Records: 4 Duplicates: @ Warnings: 0

mysql> insert into t1(a,b,c) select a,b,c from t1;
Query OK, 4 rows affected, 1 warning (0.00 sec)
Records: 4 Duplicates: @ Warnings: 1

/*180013 SET @@session.sql_require_primary_key=0x//*!x/;

create table t1(id int primary key auto_increment, a int not null , b int, c int , index (a), index bc(b,c))engine=innodb
/x1x/;

# at 449

SET TIMESTAMP=1723329354/%!%/;

insert into t1(a,b,c) values(1,1,1),(2,2,2),(3,3,3),(4,4,4)
/*%x/;

# at 778
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Eihz0iREl@: binlog FA#F11&30

flush binary logs ;set binlog_format=row

/*%180013 SET @@session.sql_require_primary_key=0x//x!x/;

create table tl1(id int primary key auto_increment, a int not null , b int, c int , index (a), index bc(b,c))engine=innodb
/*1x/;

# at 449

# at 603

#240811 6:42:28 server id 1 end_log_pos 654 CRC32 0xd9a3df9d Table_map: "test . t1l mapped to number 174
# has_generated_invisible_primary_key=0
# at 654

#240811 6:42:28 server id 1 end_log_pos 757 CRC32 0x8f9d472f Write_rows: table id 174 flags: STMT_END_F

BINLOG °

10y3ZhMBAAAAMWAAAT4CAAAAAK4AAAAAAAEABHR 1c3QAANQXAAQDAWMDAAWBAQCA36PZ
10y3Zh4BAAAAZWAAAPUCAAAAAK4AAAAAAAEAAQAE/WwABAAAAAQAAAAEAAAABAAAAAATAAAACAAAA
AgAAAATAAAAAAWAAAAMAAAADAAAAAWAAAAAEAAAABAAAAAQAAAAEAAAALGedjw==

Y/kIx/;

# at 757

#240811 6:42:28 server id 1 end_log_pos 788 CRC32 Ox6fe@eel3 Xid = 240

CAMMTT /el /s




#240811 6:42:28 server id 1 end_log_pos 993 CRC32 0x320922d7 Table_map: "test . t1l" mapped to number 174
# has_generated_invisible_primary_key=0

# at 993

#240811 6:42:28 server id 1 end_log_pos 1096 CRC32 @xb3abebca

Write_rows: table id 174 flags: STMT_END_F

BINLOG '

10y3ZhMBAAAAMWAAAOEDAAAAAK4AAAAAAAEABHR 1c3QAANQXAAQDAWMDAAWBAQDXIgky
10y3Zh4BAAAAZWAAAEGEAAAAAK4AAAAAAAEAAQAE /WwAFAAAAAQAAAAEAAAABAAAAAAYAAAACAAAA
AgAAAATAAAAABWAAAAMAAAADAAAAAWAAAAATAAAABAAAAAQAAAAEAAAAyuarsw==

"/x1x/;

#Ht INSERT INTO “test . tl1°

#HEE SET

#HHtE  @1=5 /x INT meta=0 nullable=0
#HHE  @2=1 /x INT meta=0 nullable=0
#HH#t  @3=1 /x INT meta=0 nullable=1
#HH#E  @4=1 /x INT meta=0 nullable=1
#Ht INSERT INTO “test’™ . tl1°

#HHE SET

#HHt  @1=6 /x INT meta=0 nullable=0
#HHE  @2=2 /x INT meta=0 nullable=0
#HHE  @3=2 /x INT meta=0 nullable=1
#HHE  @4=2 /x INT meta=0 nullable=1
#HHE INSERT INTO “test . t1°

#HE SET

#HH#t  @1=7 /x INT meta=0 nullable=0
#HHE  @2=3 /x INT meta=0 nullable=0
#HHtE  @3=3 /x INT meta=0 nullable=1
#HH:E  @4=3 /x INT meta=0 nullable=1
#HH: INSERT INTO “test™ . t1°

#HHEE SET

#HHE  @1=8 /x INT meta=0 nullable=0
#HHE  @2=4 /* INT meta=0 nullable=0
#HH#  @3=4 /x INT meta=0 nullable=1
#HHtE  ©@4=4 /x INT meta=0 nullable=1
# at 1096

is_null=0 x/
is_null=0 x/
is_null=0 x/
is_null=0 x/

is_null=0 x/
is_null=0 x/
is_null=0 x/
is_null=0 x/

is_null=0 x/
is_null=0 x/
is_null=0 x/
is_null=0 x/

is_null=0 x/
is_null=0 x/
is_null=0 x/
is_null=0 x/

#240811 6:42:28 server id 1 end_log_pos 1127 CRC32 0x48377e4b Xid = 241

COMMIT/*!x/;




Bt xNiRElE : binlog FA&FHE

RE%>]: binlog.999999 Zjf58H flush binary logs &EARE?

[ %%
Start writing to a new log file or reopen the old file.

@param need_lock_log If true, this function acquires LOCK_log:
otherwise the caller should already have acquired it.

@param extra_description_event The master's FDE to be written by the I/O
thread while creating a new relay log file. This should be NULL for
binary log files.

@retval O success
@Pretval nonzero - error

©®note The new file name 1s stored last in the index file
*/ if (lerror) {

int MYSQL_BIN_LOG::new_file_impl( /* reopen the binary log file. */
bool need_lock_log, Format_description_log_event xextra_description_event) { file _to_open = new_name_ptr:
int error = 9; error = open_binloglold_name, new_name_ptr, max_size,
bool close_on_error = false; ' true /*null_created_arg=truex/,
char new_name[FN_REFLEN], *new_name_ptr = nullptr, *old_name, *file_to_open; false /x*need lock index=falsex/
p— - — I

const size_t ERR_CLOSE_MSG_LEN = 1024; . . L.
- = - = ! t xneed_sid_lock=truex/, 194 ription nt);
char close_on_error_msg[ERR_CLOSE_MSG_LEN]; 10 4 === A5t/ GRS ISEE R G

memset(close_on_error_msg, O, sizeof close_on_error_msg);

=

Dt &%



Thread 39 “connection” hit Breakpoint 1, MYSQL_BIN_LOG::open_binlog (this=0x867a700 <mysql_bin_log>, log_name=0x7{e85002c2c0 “binlog”,
new_name=0x7fe8906f4e80 “. /binlog. 000021”, max_size_arg=1073741824, null_created_arg=true, need_lock_index=false, need_sid_lock=true,
extra_description_event=0x0, new_index_number=0) at /root/dq/mysql-8.0.31/sql/binlog. cc:4842

4842 assert(need,_sj.d_lock || 'need_lock_index):

(gdb) P, ngw_nm[gl" g

31 = 57 °0 .

(gdb) p new_name[10]="9

§2 = 57 9 -

(gdb) P, ngw_mm[ll]* 9

$3 = 57 '0 R

(gdb) p new_name[12]='9

34 = 57 '9 ,,

(gdb) p ngw_mm[lS]' g

$5 = 57 9 .

(gdb) p new_name[14]="9

36 =57 9

(gdb)

$7 =579

(gdb) p new_name

38 = 0:7?9890614980 “. /binlog. 999999"




H4NiREm: binlogfZEFIER

REZR>) binlog.999999 ZfH flush binary logs &=

mysql” show master status;

fmmm———————————— Fmm———————— fmmm—————————— i ————— e ———— 4
File Position | Binlog Do DB | Binlog Ignore DB | Executed Gtid Set
$prmm—— e ——— o ———————— e ——————— P ————————————— e ——————————— 1

binlog. 999949 157
PR — fmmm——————————— e ————— B ——— 4
1l row 1n set (0. 00 sec)

mysql” flush binary logs;
Juery OK, 0 rows affected (0.01 sec)

mysql” show master status;
P ————————— i - S T

File Position | Binlog Do DB | Binlog Ignore DB | Executed Gtid Set

binlog. 1000000 57

------

e el e e =

A

10N
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HIE4NiREE : binlog FEF8

RE%S . IRB—EFE, binlog SASIEHETTIR?

binlog_expire_logs_auto_purge
Hinﬂ@ﬁ_expire_logs_seconds | 2592000 |

A S BIK 2592000 Fh5_E1)ng?

—/~ bug: extrabackup &Z{ binlog A

purge
LOCK INSTANCE FOR BACKUP



HIE4NiREE : binlog FEF8

statement IBNEWMELFHT, ANETR1T1E binlog_format=row BYER.,
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=l EEMERER binlog S

binlog_cache_size

binlog_checksum
binlog_group_commit_sync_delay
binlog_group_commit_sync_no_delay_count
binlog_order_commits

binlog_row_image

SEM1-SYNC. . .

D 8 =



= ImFE EMEER binlog £# binlog checksum

BEGIN

/*1%/;

# at 942

#240811 6:42:28 server id 1 end_log_pos 993/CRC32 0x320922d7 | Table_map: "test . t1l" mapped to number 174

# has_generated_invisible_primary_key=0

# at 993

#240811 6:42:28 server id 1 end_log_pos 1096 CRC32 @xb3abebca Write_rows: table id 174 flags: STMT_END_F

BINLOG

10y3ZhMBAAAAMWAAAOEDAAAAAK4AAAAAAAEABHR 1c3QAANQXAAQDAWMDAAWBAQDXIgKy
10y3Zh4BAAAAZWAAAEQEAAAAAKAAAAAAAAEAAQAE /WAFAAAAAQAAAAEAAAABAAAAAAYAAAACAAAA
AgAAAATAAAAABWAAAAMAAAADAAAAAWAAAAATAAAABAAAAAQAAAAEAAAAyuarsw=
"/xi%/;

#H INSERT INTO "test’ . t1°

#HHE SET

#HE  @l=5 /% INT meta=0 nullable=0 is_null=0 *x/

#HH#  @2=1 /% INT meta=0 nullable=0 is_null=0 x/

#HHE  @3=1 /% INT meta=0 nullable=1 is null=0 x/

#HH  @4=1 /x INT meta=0 nullable=1 is _null=0 x/

#H# INSERT INTO "test . t1°



= ImEEMEER binlog £# binlog cache size

Trx_commit Trx_commit

binlog.00001

I S =



= mF EMEER binlog £# sync binlog

—_—f

sync_binlog=0 HJI ik, FRANERHRIELH

# X write, A~ fsync:
sync_binlog=1 &, FRINBERFEAS 55T EB=TAT fsync;
sync_binlog=N(N>1) BB {ix, RINBRRIEZ FH5AD write, (HZRMR N MNHE% 54 fsync.

—_—f

D a5 ==



Do &5 =

= ImEEMEER binlog 2% group commit

binlog_group_commit_sync_delay /

binlog_group_commit_sync_no_delay_count

trx4 binlog sync

4b
trx3 binlog sync trx4 binlog sync

trx3 binlog sync

trx2 binlog sync trx2 binlog sync

B trx1 binlog sync trx1 binlog sync

\.Lq




2 ImE EMEER binlog 2% group commit

binlog_group_commit_sync_delay /

binlog_group_commit_sync_no_delay_count

nmysql> set global binlog_group_commit_sync_delay=1000000;
Query 0K, @ rows affected (0.00 sec)

nysql> create table t1(id int primary key auto_increment, a int not null , b int, c int , index (a), index bc(b,c) )¢
Query OK, @ rows affected (1.03 sec)

nysql> insert into t1(a,b,c) values(1,1,1),(2,2,2),(3,3,3),(4,4,4);
Query 0K, 4 rows affected (1.01 sec)
Records: 4 Duplicates: @ Warnings: 0



RE5S

binlog_group_commit_sync_delay=10ms

binlog_group_commit_sync_no_delay count =10

| N

L

sync_binlog=10
)X ]




= ImE EMEEER binlog 2% binlog order commits

RS
M RIS

InnoDB prepare

binlog write
InnoDB commit

Do &5 =



=¥ EEMERER binlog 2% binlog row image

full (Log all columns)

minimal (Log only changed columns, and columns needed to identify rows)
noblob (Log all columns, except for unneeded BLOB and TEXT columns)
BINLOG

2Qy4ZhMBAAAAMWAAANACAAAAAKOAAAAAAAEABHR Lc3QAANQXAAQDAWMDAA4BAQDP3rLI
2Qy4Zh8BAAAAOAAAAAGDAAAAAKOAAAAAAAEAAQAEAQQAAQAAAAADAAAAAATAAAAABgAAABL446Y=

'/k1x/;

#H#Ht UPDATE “test . t1°

#HHt WHERE

#HHE  @1=1 /* INT meta=0 nullable=0 is_null=0 x/
#HHE SET

#HHE  ©4=3 /* INT meta=0 nullable=1 is_null=0 x/

##Ht UPDATE "test . t1°

#HH: WHERE

#HHE  @1=2 /* INT meta=0 nullable=0 is_null=0 x/

#HHE SET

#HHE  @4=6 /*x INT meta=0 nullable=1 is_null=0 x/

# at 776

#240811 8:59:05 server id 1 end_log_pos 807 CRC32 0x21d773e6 Xid = 232

Do =



=¥ EEMERER binlog 2% binlog row image

BINLOG '

8454ZhMBAAAAMWAAADIFAAAAAKOAAAAAAAEABHR 1c3QAANQXAAQDAWMDAA4BAQCTx+Pe
84S54Zh8BAAAANAEAAGYGAAAAAKOAAAAAAAEAAQAE/ /8AAQAAAAEAAAABAAAAAQAAAAABAAAAAQAA
AAEAAAACAAAAAAIAAAACAAAAAGAAAATAAAAAAQGAAAATAAAACAAAAAWAAAAADAAAAAWAAAAMAAAAD
AAAAAAMAAAADAAAAAWAAAAQAAAAABAAAAAQAAAAEAAAABAAAAAAEAAAABAAAAAQAAAAFAAAAAAUA
AAABAAAAAQAAAAEAAAAABQAAAAEAAAABAAAAAQGAAAAAGAAAAAGAAAATAAAACAAAAAAYAAAACAAAA
AgAAAAMAAAAABWAAAAMAAAADAAAAAWAAAAAHAAAAAWAAAAMAAAAEAAAAAAQAAAAEAAAABAAAAAQA

AAAACAAAAAQAAAAEAAAABQAAAPIIMMM=

"/k1x/;

#HHE UPDATE “test . t1°

#HHE WHERE

#HH  @1=1 /* INT meta=0 nullable=0 is_null=0 x/
#HH  @2=1 /* INT meta=0 nullable=1 is_null=0 *x/
#H#  @3=1 /* INT meta=0 nullable=1 is_null=0 %/
#H#  @4=1 /* INT meta=0 nullable=1 is_null=0 x/
#HEE SET

#HHE  @1=1 /* INT meta=0 nullable=0 is_null=0 x/
#HHE  @2=1 /* INT meta=0 nullable=1 is_null=0 x/
#H#  @3=1 /% INT meta=0 nullable=1 is_null=0 x/
#H#  @4=2 /* INT meta=0 nullable=1 is_null=0 */
#HH UPDATE “test . t1°

#HHE WHERE

#H#  @l=2 /* INT meta=0 nullable=0 is_null=0 x/
#HH @2=2 /* INT meta=0 nullable=1 is_null=0 *x/
#HH  @3=2 /* INT meta=0 nullable=1 is_null=0 *x/
#HHE  ©@4=2 /* INT meta=0 nullable=1 is_null=0 x/
#HHE SET

#H#  @l=2 /* INT meta=0 nullable=0 is_null=0 *x/
#HH  ©@2=2 /* INT meta=0 nullable=1 is_null=0 *x/
#HHE  @3=2 /* INT meta=0 nullable=1 is_null=0 x/
HH @4=3 /% INT meta=0@ nullable=1 is null=0 x/

D 8 =



=0 E FEMERERY binlog £ semi-sync




RE%S

1F F FE LR FE AT 46 insert 1E 4] [ FB* E‘Jﬁ AN
SIERE (TPS) B2, M= 2K 2

1.binlog_checksum (on vs off)

TS,

n]ly
i

.sync binlog (1vs 0)
.binlog _group_commit_sync_delay (1000ms vs 0)
.binlog_order_commits (on vs off)

.binlog_row_image (full vs minimal)

S O B W N

. semi-sync (on vs off)

=2

0} S5



=h

]

binlog 1 FE*&E




binlog fl FEMNAEE - H17E %R

replica_sql _verify_ checksum

semi_sync
FRERFENREA:
1. flasfazEk

2. F/EIEES

3. KE5




binlog #l FEEMNBIEE - XE5




binlog fl FEENAHZEE - TFMiEE
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binlog fl FEMNAEE - H17E %R

D & ==
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