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ek
| FIEg Q2 fa, @Tails:
nt(11) DEFAULT NULL, A. BS5FEREAS, FHUJHRRL RC [BE 5
int(11) DEFAULT NULL, B. 555 FaIAliR, FUJHaRk RC [BE 45
o e e C. BBk, BEINRER RR, EIEIER
oD D. BSR4, B{NMREE RC, BEIRERS
E.EBSFR%E, Q1 {REE RR, Q3 Ak RC

JREZAS]

set transaction_1isolation='repeatable-read’;

begin;
select * from t where id>5 and id <10 for update; (Q1)
set transaction 1solation='read-committed'; (Q2)

select * from t where id>15 and id <20; for update (Q3)
commit



RELS) . BEHEESIRENRS - ISUETTT\

root@devops_db 18:35: [test]> select x from information_schema.innodb_trx\G
skokeok sk skeok ok sk skl sk sk ki sk skokkskskkokskskokoksk 1. TOW  skskskokoksksksk sk sk sk sk sk sk sk sk sk s sk sk e sk sk sk sk sk ok

trx _id: 3322
trx _state: RUNNING
trx _started: 2024-10-26 18:35:49
trx_requested _lock_id: NULL
trx wait started: NULL
trx_weight: 2
trx_mysql_thread_id: 27
trx_query: NULL
trx_operation_state: NULL
trx_tables_in_use: 0
trx _tables locked: 1
trx _lock structs: 2
trx_lock_memory_bytes: 1192
trx _rows locked: 2
trx _rows modified: ©
trx_concurrency_tickets: ©

trx _1solation level:
trx_unique_checks:

REPEATABLE READ

1



RESS: SSHEEXRRERE - WUEE

select ENGINE_TRANSACTION_ID,THREAD_ID,OBJECT_NAME, index_name,
OBJECT_INSTANCE_BEGIN, LOCK_TYPE, LOCK_MODE, LOCK_STATUS, LOCK_DATA

from performance_schema.data_locks;

e f————————— Fmm fmm e F————————— f————————— fmm o ————— +
ENGINE_TRANSACTION_ID THREAD_ID OBJECT_NAME index_name OBJECT_INSTANCE_BEGIN LOCK_TYPE LOCK_MODE LOCK_STATUS LOCK_DATA
e o ——— Fmm e e o ———— e ————— fmm o ————— +
3322 /74 t NULL 130040603925344 TABLE IX GRANTED NULL

3322 74 | t PRIMARY 130040603922288 | RECORD X, GAP GRANTED 10
3322 /4 t PRIMARY 130040603922288 RECORD X, GAP GRANTED 20

e —————— e Fmm R —— e ————— f—m e fmm e +



performance_schema.data_locks FEEN

skok skok sk ok skok sk sk skskskskskskskskkskskskoskskokoksk 3. TOW  skskokokokskok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok
ENGINE TRANSACTION ID: 3322
THREAD ID: 74
OBJECT NAME: t
index name: PRIMARY
OBJECT _INSTANCE _BEGIN: 130040603922288
LOCK TYPE: RECORD
LOCK_MODE: X, GAP
LOCK_STATUS: GRANTED
LOCK DATA: 20



performance_schema.data_locks FEEN

skokkskkskkskokokokokokokskkskokokokokskokskokskk 1. TOW kskokokokokokokokoksk ok sk ok sk ok sk sk sk sk ok sk 5k sk ok sk ok
ENGINE TRANSACTION ID: 3322
THREAD ID: 74
OBJECT NAME: t
index name: NULL
OBJECT INSTANCE BEGIN: 130040603925344
LOCK TYPE: TABLE
LOCK_MODE: IX
LOCK_STATUS: GRANTED
LOCK DATA: NULL



XN IX /IS BTA?
IX: HERLEERBIITINTEIBS IX: DML / select for update

S: HEREREBAITINTENER IS: select for share

mysd1> create table t(id int primary key, c int);
Query OK, © rows affected (0.09 sec)

mysqgl> insert into t values(1,1),(2,2);
Query OK, 2 rows affected (0.02 sec)
Records: 2 Duplicates: © Warnings: ©



XA IX /IS B{tTA?

mysql> begin;
Query OK, @ rows affected (0.00 sec)

mysql> select ENGINE_TRANSACTION_ID, THREAD_ID,OBJECT_NAME, index_name, OBJECT_INSTANCE_BEGIN, LOCK_TYPE, LOCK_MODE, LOCK_STATUS, LOCK_DATA from performance_schema.data_locks;
Empty set (0.01 sec)

mysql> select * from t limit 1;

e +
| id | c |
o ————— +
| 1] 1|
o ————— +

1 row in set (0.00 sec)

mysql> select ENGINE_TRANSACTION_ID, THREAD_ID,OBJECT_NAME, index_name, OBJECT_INSTANCE_BEGIN, LOCK_TYPE, LOCK_MODE, LOCK_STATUS, LOCK_DATA from performance_schema.data_locks;
Empty set (0.00 sec)



NULL

T —— o —————— e ———————— e —————
| ENGINE_TRANSACTION_ID | THREAD_ID | OBJECT_NAME |
T ———— e —— S —— +
| 421416061812728 | 48 | t |
| 421416061812728 | 48 | t |
T —— T ——— e ——— +

2 rows 1in set (©0.02 sec)

139940973304848 | TABLE
139940973301792 | RECORD

LOCK_MODE | LOCK_STATUS | LOCK_DATA |
——————————— S T ———_—
IS | GRANTED | NULL |
S | GRANTED | 1 |
——————————— T A ———_
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lock table t read, t2 write;
session1 $ 4T T XMEHA] 5, T UL IEAR
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Compatible| Compatible | Compatible

X g IX IS X S

lock write lock read

IX
(for update)

1S
(for share)




TR 25>

sessionl session?2

begin;
select % from t where 1d>15
and 1d <20 for update;

begin;
select x from t where 1d>15
and 1d <20 for update;

//BR?

+

|

+
| 3327 | 75 | t | NULL | 130040603925344 | TABLE | IX | GRANTED | NULL |
| 3327 | 75 | t | PRIMARY | 130040603922288 | RECORD | X,GAP | GRANTED | 20 |
| 3328 | 53 | t | NULL | 130040603937872 | TABLE | IX | GRANTED | NULL |
| 3328 | 53 | t | PRIMARY | 130040603934896 | RECORD | X,GAP | GRANTED | 20 |
e —————— e —— e ————— e ———— T ———— e —— e —— e ————— e ——— 4



Gap lock FIFHY

sessionl session2

begin;
select *x from t where 1d>15 and
1d <20 for update;

begin;
select x from t where 1d>15 and
1d <20 for update;

/ /BR?

e —— fm———————— fm— e ———— fm————————— et fm———————— fm———————— fm—————————— fm———————— 4
| ENGINE_TRANSACTION_ID | THREAD_ID | OBJECT_NAME | index_name | OBJECT_INSTANCE_BEGIN | LOCK_TYPE | LOCK_MODE | LOCK_STATUS | LOCK_DATA |
e ——— e ——— e ——— e e ———— e ——— e ——— e ———— e ——— 4
| 3327 | 75 | t | NULL | 130040603925344 | TABLE | IX | GRANTED | NULL |
| 3327 | 75 | t | PRIMARY | 130040603922288 | RECORD | X,GAP | GRANTED | 20 |
| 3328 | 53 | t | NULL | 130040603937872 | TABLE | IX | GRANTED | NULL |
| 3328 | 53 | t | PRIMARY | 130040603934896 | RECORD | X,GAP | GRANTED | 20 |
e ——— fm———————— fm— fm— e ——— e e ——— fm———————— fm— fm———————— 4



Gap lock FIFHY

sessionl session2

begin;
select *x from t where 1d>15 and
1d <20 for update;

begin;

select x from t where 1d>15 and
1d <20 for update;

insert into t values(17,17,17);

//BZR?




Gap lock FIFHY

sksk ok sk skesk sk skok sk sksk sk sksk sk skskkskskokskskoksksk 5. TOW  skakokskok sk skl sk sk sk sk sk sk ke ks ok ks sk sk sk sk sk sk ok
ENGINE TRANSACTION ID: 3328
THREAD ID: 53
OBJECT NAME: t
index name: PRIMARY
OBJECT INSTANCE BEGIN: 130040603935248
LOCK_TYPE: RECORD
LOCK_MODE: X,GAP, INSERT _INTENTION
LOCK_STATUS: WAITING
LOCK _DATA: 20
5 rows in set (©0.00 sec)



Gap lock FIFHY

sessionl session2

begin;
select *x from t where 1d>15 and
1d <20 for update;

begin;

select x from t where 1d>15 and
1d <20 for update;

insert into t values(17,17,17);
/ /B8R?

insert into t values(17,17,17);
//INGR?




|OCK MODE RyaT35%E

lock mode
X/S,[GAP/REC NOT GAP]

begin;
select x from t where 1d>=15 and 1d <=20
for update;

(15,20)

next_key lock

e e —— fmm fmm e ———— e e —— e e ——— e —— +
ENGINE_TRANSACTION_ID THREAD_ID OBJECT_NAME index_name OBJECT_INSTANCE_BEGIN LOCK_TYPE LOCK_MODE LOCK_STATUS LOCK_DATA
S — e —— e ——— fm— e e e e ————— e —— +
3329 75 t NULL 130040603925344 TABLE IX GRANTED NULL

3329 75 t PRIMARY 130040603922288 RECORD X, REC_NOT_GAP GRANTED 15
3329 75 t PRIMARY 130040603922640 RECORD X GRANTED 20

T ——— fm— e ———— e ———— fmm e ——— . ——— fm———————— fm— e ———— tm———————— +



Gap lock FIFHY

begin;
select x from t for update;

e —— f————————— e ———————— e —— e ——— fm————————— fm————————— e ——— . ——— +
ENGINE_TRANSACTION_ID THREAD_ID OBJECT_NAME index_name OBJECT_INSTANCE_BEGIN LOCK_TYPE LOCK_MODE LOCK_STATUS LOCK_DATA

e ——— e ——— e ——————— e ——————— T ——— e ——— e ——— . e +

3331 7/ t NULL 130040603925344 TABLE IX GRANTED NULL

3331 V4 t PRIMARY 130040603922288 RECORD X GRANTED supremum pseudo-record

3331 75 t PRIMARY 130040603922288 RECORD X GRANTED 0

3331 75 t PRIMARY 130040603922288 RECORD X GRANTED 5

3331 75 t PRIMARY 130040603922288 RECORD X GRANTED 10

3331 75 t PRIMARY 130040603922288 RECORD X GRANTED 15

3331 75 t PRIMARY 130040603922288 RECORD X GRANTED 20

3331 75 t PRIMARY 130040603922288 RECORD X GRANTED 25
e ———— e — e ——— e ————— e ——— e —— e —— e ——— e ———— +

(20,25]

(25, supremum]



Thread id =E%

begin;
select x from t where 1d>15 and 1d <20 for

e e —— T —————— e ——— e e —— e — i Fm———————— +
ENGINE_TRANSACTION_ID THREAD_ID OBJECT_NAME 1ndex_name OBJECT_INSTANCE_BEGIN LOCK_TYPE LOCK_MODE LOCK_STATUS LOCK_DATA
e e e p—— et e e e e
3348 75 t NULL 130040603925344 TABLE IX GRANTED NULL

3348 75 t PRIMARY 130040603922288 RECORD X, GAP GRANTED 20




Thread id SRE&

sessionl

begin;

select x from t where 1d>15 and 1d <20 for
update;

insert into t values(17,17,17);

H4T insert [, D07 LATHBLEHA:
A. (15,17 ]

B. (15,17)
C. (17, 20)
D. (17,20]
E. (15,20)

. ——— e ———— e ——— e ———— e —— Fmm e ———— fm———————— e ——— fm———————— +
| ENGINE_TRANSACTION_ID | THREAD_ID | OBJECT_NAME | index_name | OBJECT_INSTANCE_BEGIN | LOCK_TYPE | LOCK_MODE | LOCK_STATUS | LOCK_DATA |
e e pmm Fmm e e Fmm f————————— e f————————— +

3338 75 t NULL 130040603925344 TABLE IX GRANTED NULL

3338 75 t PRIMARY 130040603922288 RECORD X GRANTED 17

3338 75 t PRIMARY 130040603922640 RECORD X, GAP GRANTED 20

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————



Thread id =E%

sessionl

begin,;

select x from t where 1d>15 and 1d <20 for
update;

insert into t values(17,17,17);

MiTinsert/g, IN T LATHPLES?
(15,17)
(17,

session2
insert 1nto t
values(17 17 17)

P —————— R —— I ——— i R ——— i R —————— R ———— i R ——— I ——— R ———— oo

ENGINE TRANSACTION ID THREAD_ID OBJECT_NAME index_name OBJECT_INSTANCE_BEGIN LOCK_TYPE LOCK_MODE LOCK_STATUS LOCK_DATA
e e Fmm e —— e e e —— e pm— +
3357 53 t NULL 130040603937872 TABLE IX GRANTED NULL
3357 53 t PRIMARY 130040603934896 RECORD S, REC_NOT_GAP WAITING 17
3356 75 t NULL 130040603925344 TABLE IX GRANTED NULL
3356 75 t PRIMARY 130040603922288 RECORD X, GAP GRANTED 20
3356 75 t PRIMARY 130040603922288 RECORD X, GAP GRANTED 17
3356 53 t PRIMARY 130040603922640 RECORD X, REC_NOT_GAP GRANTED 17







N7 BREXN R, BEERGRM 7 SME RSBk NAER,
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MmmBEmLﬂ%@mHTE@&EEEmﬁEﬁ%(Fé%@&
HWEAEE) NS5

create table t1(id int primary key, c int, d int, index(c));
insert into t1 values(1,1,1),(2,2,2),(3,3,3)...... (10,10,10);
create table t2(id int primary key, c int, d int);

insert into t2 values(1,1,1),(2,2,2),(3,3,3)...... (10,10,10);
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sessionl session2

begin;
select * from t1 where id=1 for
update;
begin;
select * from t1 where id=2 for

update;

select * from t1 where id=1 for
update;

//blocked

select * from t1 where id=2 for
update;




HEXFITRR: SRS RER, SToedEmall

sessionl session2

begin;
select * from t1 where id=1 for update;

begin;
select * from t1 where id=2 for update;

select * from t1 where id=1 for update;
//blocked

select * from t1 where id=2 for update;



LI TERIERRA, HEEd, [BliR sessionl 152 27
. sessionl | session2

begin;
select * from t1 where id=1 for update;
select * from t1 where id=3 lock in share mode

begin;
select * from t1 where id=2 for update;

select * from t1 where id=4 for update;
select * from t1 where id=1 for update;

//blocked

select * from t1 where id=2 for update;

A\ 4

HERARR: [E—1 page £, HESREMNH, RE—
HEHXAIRR: ERiiEEHEI




LI TERIERRA, HEEd, [BliR sessionl 152 27
. sessionl | session2

begin;
select * from t1 where id=1 for update;
select * from t1 where id=3 lock in share mode

begin;

select * from t1 where id=2 for update;
select * from tl whereidin (4,5,6,7,8) for
update;

select * from t1 where id=1 for update;

//blocked lockZq3

select * from t1 where id=2 for update;
lockzq4

[B]i&session?2




HXIIRR: SENENEE

/*% Calculates the "welght of a transaction. The welght of one transaction
1s estimated as the number of altered rows + the number of locked rows.
Iparam t transaction
f@lﬁ"fltrll 'fI“ill_ action weight */
tatic i int64_t IRX_WEIGHT (const trx_t *t) {

return t—}undo_no + UT LIST GET LEN(t->lock. trx locks):
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begin;

select * from t1 where id=1 for update;
update t1 set d=d+1 where id =3;
update t1 set d=d+1 where id=5;

begin;

select * from t1 where id=2 for update;
update t1 set d=d+1 where id in(4,6);
select * from t1 where id=1 for update;
//blocked

lock%43, undo no:2

select ";k rom t1l where id=2 for update;




LI TER{ERS, %tEdfE, [B)&R sessionl iig 27
sessionl  session2

begin;
select * from t1 where id=1 for update;
select * from tl where c=3 limit 1 for update;

(-8,1], (1,2], (2,3], (3,4) begin;

select * from t1 where id=2 for update;
select * from t 1 where id =4 lock in share

mode:
select * from t1 where id=1 for update;

//blocked

select * from t1 where id=2 for update; y .
lockZ5 lockZi4 [B];&session 2




LI TER{ERS, %tEdfE, [B)&R sessionl iig 27
sessionl  session2

begin;
select * from t1 where id=1 for update;
select * from tl where c=3 for update;

(-8,1], (1,2], (2,3], (3,4) begin;

select * from t1 where id=2 for update;
select * from t 1 where id =4 lock in share mode;

select * from t1 where id=1 for update;
//blocked

select * from t1 where id=2 for update; - -
lockZ5 lockZi4 [B];&session 2




15 BN AN RS

begin; begin;

insert MYSE10R select left num for update where id=

update KR EN if left num>x

if SRENARE rollback update .. set left num=left num-200 where id=ID

and left_ num>200

update JZEEfF where goodlid = k and if affectedr rows()==0; rollabck;
left_ num>=1

if fail rollback; update FE{F
commit if fail rollback;

update $REM
if SRENASLE rollback
insert MYSC105R

commit




158) I FRFOEdsR RS

VR E) commit on success

3 FMySQL 5.7F1MySQL 8.0hR 7 :
> PN EEHiIntICOMMIT_ON_SUCCESSHIROLLBACK_ON_FAIL:
« COMMIT_ON_SUCCESS: ZHplEaHITRIIMERE S T,

« ROLLBACK_ON_FAIL: HenZaHTEMMERES T X,

> Z%HInt S TARGET_AFFECT_ROW(NUMBER) :
MRIFENED T IEENIALL, SNIETRIN,
BA:

/*+ TARGET_AFFECT_ROW(NUMBER) x*/



15 S IO oR s

/0BT E)  commit_on_success + target_affect_row(1)

mysql> UPDATE /x+ commi

—> SET coll
-> WHERE 1id










