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2.1 EfI SQL 1TEIENFER
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X HEEERAEN(TASQLIITIIKET, RAFMITHEST, SQLHIT
B TE] R EE BB 1%

—— SQLEX
select
id,
uuid,
name,
user_type,
is_deleted,
modify_date
from
test_user
where
is_deleted=0
and user_type=0
and id > 10000
and id % 10 =9
order by
id limit 500;
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2.3 Efi SQL 1M7L IREE

### 2.3.1 18 SQL RREMEE

—— AT HEEEMIRIA, $hiE—Ttest_user®, &7 —LEARMEIE, 1§
SQLI Y —LEfEift, FRMBEMBND TR

—- SQLEX
select
id,
uuid,
name,
user_type,
is_deleted,
modify_date
from
test_user
where
is_deleted=0
and user_type=0
and id > 10000
and id % 10 =9
order by
id limit 500;

- §E1§\
CREATE TABLE ‘test_user" (
‘id* bigint(20) NOT NULL AUTO_INCREMENT COMMENT *4#,
‘uuid” varchar(64) NOT NULL COMMENT ’RAFID’,
‘name’ varchar(20) DEFAULT ” COMMENT "HF &,
‘user_type" tinyint(4) NOT NULL DEFAULT ’0’,
‘is_deleted” tinyint(4) NOT NULL DEFAULT ’0’,



‘modify_date” datetime NOT NULL DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP COMMENT ’*{Zc&8J(&)’,

‘create_date” datetime DEFAULT CURRENT_TIMESTAMP COMMENT
"Bl 8],

PRIMARY KEY (‘id’),

UNIQUE KEY ‘“uniq_uuid® (‘uuid’),

KEY ‘idx_modifydate’ (‘modify_date")
) ENGINE=InnoDB AUTO_INCREMENT=7986024 DEFAULT
CHARSET=utf8mb4

### 2.3.2 BF SQL H1Titk

BIEESQLATITE, RMPTITRIEERRSIFHE, A TESQLRITITR
RIK RS SR

* type=range SCEIIE

* key = primary (B E#R5|

* rows = 877w FR{HAVIAIEITER

* filter = 1.00 B2otE, HEITIEFRHIREIRIITE = rows \* filter

mysql> explain select

-> id,
->  uuid,
->  name,

-> user_type,

->  is_deleted,

->  modify_date

-> from

-> test_user

-> where

-> is_deleted=0

—->  and user_type=9
-> and id > 10000
-> andid % 10=9

—> order by

-> id limit 500;
G e ——— fmm e —————— fm————— f———
——————————— S T et
s +

| id | select_type | table | partitions | type | possible_keys | key |
key_len | ref | rows | filtered | Extra



——————————— S
__+ _____________

| 1|SIMPLE | test user | NULL | range | PRIMARY | PRIMARY
| 8 | NULL | 8775507 | 1.00 | Using where |
e T — - T T — ———
——————————— S S W —
e +

1 row in set, 1 warning (0.00 sec)

### 2.3.3 E/x SQL H1TEE

B ERENER, MATSQLIEAMEE, AT dERESER, BHR Tl
INYHERE 1T, ME/NidFFHAEEIR Kid.

mysql> select min(id),max(id) from test_user;

___________________ +
| min(id) | max(ld) |
S +
| 3| 17889149 |
e ——— e +

1 row in set (0.00 sec)
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tittt 2.3.4 iTEEIED
MSQLITEFREEF R Fis\_deleted. user\_type. idiX=1, BeF{LZEl

is\_deletedfluser\_typeX D EA S, @BISQLEE TEHIEND .

mysql> select is_deleted,user_type,count(*) from test_user group by
is_deleted,user_type order by count(*) desc limit 1,10;



R e e ——— +
| is_deleted | user_type | count(*) |
t———————————— e t—————————— +
| 1] 1| 4473019 |

| 1| 0| 4471648 |

| 0 | 0| 4470140 |

| 0l 2| 999

t——————— t——————— t——————— +
4 rows in set (4.81 sec)

—— MEUE D fakBuser_typeFT209EUER YD, RB999%, HMMBAXILEERLY

’

SRS TR IR

1§ LiRathER (is\_deletedfluser\_type) 4 3i@EiISQLEE &if10005%H
BEHINEIENIdXE], IR D 1.

* js\_deleted=1. user\_type=1
* js\_deleted=1. user\_type=0
* is\_deleted=0. user\_type=0

—— EIT1000%%is_deleted=1. user_type=1HIEEICFE D 1Eid 6-3876, K%
3871 ZEURE ﬁEﬂIEI500m/BﬁEm1¢E’J1E, #HIE D Wi35.

mysql> select max(ld) min(id) from( select id from test_user where

is deleted=1 and user_type=1 order by id limit 1000) a;

__________________ +
| max(id) | m|n(|d) |
S —— f—————— +
| 3876 | 6 |
e ———— e ——— +

1 row in set (0.00 sec)

—— BRif1000%%is_deleted=1. user_type=0R9EIEICFE S #fEid 3-4019, K4
#4016 %R, ﬁEJEIEISOOm/ﬁEm1¢E’]1E IR D M1I3).

mysql> select max(ld) min(id) from( select id from test_user where

is deleted=1 and user_type=0 order by id limit 1000) a;



1 row in set (0.00 sec)

—— Ex)A10005%is_deleted=0. user_type=0MIEIRBICRE D fEid 5-4020, K4
34540155 504E, ﬁuJBIEISOOm/ﬁEmTfFE’ﬂE,’u"ﬁE kit SR

mysql> select max(ld) min(id) from( select id from test_user where
is deleted=0 and user_type=0 order by id limit 1000) a;

1 row in set (0.00 sec)
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k3u1fbpfcp/599cc1d302814a97b4e5e89edbeOce4d1~tplv—k3u1fbpfcp—jj—-
mark:3024:0:0:0:q75.awebp#?w=1080\&h=520\&s=79316\&e=webp\&b
=fbfof9)

**is\_deleted=0. user\_type=2**

—— ERiF1000%%is_deleted=0. user_type=2H9%1EIE Rz D 1Eid 17890648-
17891147, RLEBREZRN, 1El HTFIdLEBA, BEAERENAE,

— MRERTEERH, BEERHEAIEN1700wE R EE S EMIE, 74
2B SRHRVEE.

mysql> select max(id),min(id) from( select id from test_user where
is deleted=0 and user_type=2 order by id limit 1000) a;

| 17891147 | 17890149 |
————— ————— +
1 row in set (0.00 sec)
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###t 2.3.5 SLRRITIME



EETER(EEUA:

* Query\_time: SQL#{TET(8]
* Rows\_examined: SQLIFHHITEX
* Rows\_sent: SQLIR[EI{TEX

# Query_time: 0.012232 Lock_time: 0.000076 Rows_sent: 500
Rows_examined: 19507

SET timestamp=1695711685;

select id,uuid,name,user_type,is_deleted,modify_date from test_user
where is_deleted=1 and user_type=1 and id > 0 and id % 10 = 9 order by
id limit 500;

# Query_time: 0.009549 Lock_time: 0.000074 Rows_sent: 500
Rows_examined: 20537

SET timestamp=1695711745;

select id,uuid,name,user_type,is_deleted,modify_date from test_user
where is_deleted=1 and user_type=0 and id > 0 and id % 10 = 9 order by
id limit 500;

# Query_time: 0.009835 Lock_time: 0.000081 Rows_sent: 500
Rows_examined: 21037

SET timestamp=1695711779;
select id,uuid,name,user_type,is_deleted,modify_date from test_user

where is_deleted=0 and user_type=0 and id > 0 and id % 10 = 9 order by
id limit 500;



(XAAKAGET B RRE, AT AFEITAELEIEN S L, HXXtiEE
, BATEMIEN AL B EERRNEERMEINLE, FRNLNASSE)

# Query_time: 6.981938 Lock_time: 0.000076 Rows_sent: 100
Rows_examined: 17890145

SET timestamp=1695711818;

select id,uuid,name,user_type,is_deleted,modify_date from test_user
where is_deleted=0 and user_type=2 and id > 0 and id % 10 = 9 order by
id limit 500;

#i#it 2.3.6 BULEEREIZIC

E7is\_deletedfluser\_typef B DA IH A RIEX D EAS, H1TIiHR
EEXRINF1IH, EEiEis\_deleted=0 and user\_type=2 $5E 15 =HIAT,
REERES|IRFER, #Euser\_type=2 MidtbRERE, FELITWTHE
H1700wFEUES, 7FEEKREHBuser\_type=200%#E, SQLIAMTHEZ,
SQLTITEIE K,

=, B R

SEISQLIAITIT RIAE ##1TINFER, £— 1 CEEM, SR&E—HRRKX
MNERRXREBFSERIRF FE—ER/RENA—F, EREREBLERENR,

BEAEIE M **is\_deleted**#]**user\_type** N EEBRITIEFM, FRHE
MARHEE, AIMEREEREXMIILERMERS], ERFEARFEENUE
, RIBUEHZREEDT K.

FA**is\_deleted**f**user\_type**FEX 7 ERE, EBEMAEFEN
, BEERIXFSALAERNENAT S FRAREIENITAH, RINESIRIR@RIEZA
TEIIFRAEZM,



REZRRINES|:

alter table test_user add index
idx_isdeleted_usertype_id(is_deleted,user_type,id);

*RINZRS|BEE > ERESRRN (HEERI, HIFERE, CEERRE
) , BREESEEIX M AVERE, T ReRt RidRYEFF, extraE/R{EM T Using

index condition,

mysqgl> explain select id,uuid,name,user_type,is_deleted,modify_date
from test_user where is_deleted=0 and user_type=2 and id > 0 and id %
10 = 9 order by id limit 500;

o —— F—————— e —— F———— +————
_______________________________ +_________________________
——t——————— o o e —————— e
——t

| id | select_type | table | partitions | type | possible_keys

| key | key_len | ref | rows | filtered | Extra
o —— F—————— e —— F———— +————
_______________________________ +_________________________
——t——————— o o e —————— e
——t

| 1| SIMPLE | test_user | NULL | range |

PRIMARY,idx_isdeleted_usertype_id | idx_isdeleted_usertype_id | 10 |
NULL | 999 | 100.00 | Using index condition |

——
1 row in set, 1 warning (0.00 sec)

3.2 (AR LE

AL ET**:



# Query_time: 6.981938 Lock_time: 0.000076 Rows_sent: 100
Rows_examined: 17890145

SET timestamp=1695711818;

select id,uuid,name,user_type,is_deleted,modify_date from test_user
where is_deleted=0 and user_type=2 and id > 0 and id % 10 = 9 order by
id limit 500;

AR

# Query_time: 0.000884 Lock_time: 0.000091 Rows_sent: 100
Rows_examined: 100

SET timestamp=1695714485;

select id,uuid,name,user_type,is_deleted,modify_date from test_user
where is_deleted=0 and user_type=2 and id > 0 and id % 10 = 9 order by
id limit 500;

* LAtiETt:

FAITEIM 1700w ** (2K 1005%**, EifATE]M6.98s **[Z{KH
0.8ms**,

3.3 ERMAEHISQLNITEE

1. @ Tidx\_isdeleted\_usertype\_idZRES|HERFIE, #HIT_oEK, REEAL
25% Bis\_deletedfuser\_type. idZEFEEE.

2. B E M5 B EREFIMTRIEUE.

3. REIBUELEFIRRS.
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3.4 ICP451%(Index Condition Pushdown)

#FETHITIH IR extraZl) kBl Using index conditionffi 1t

* R\ &M T (ICP) B8 MySQL AR5 | MRPRRITHIERHMA.
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* FE/GF ICP BUERT, WIR WHERE FAM—&R5 v LABE(R{EA RS Y
FIRME, MySQL serverzl§iX#8 WHERE F4 FIERIFMES|E,

* RS | B ERRS I FERITEIENRSIFYE, ARREEREX—
FAFITZ MERPIEERAT, .

* ICPAI AURAMZES | B A B RAVREFIMYSQL serverihJiij o)1 fi#5|
ZRIRE
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**|CP{LfLRO{E R /B BRIERZ >
ICPELEEIREMASRARAR B, ICPLLERMEURT AT &4

;ji{cp X F{EMrang. ref. eq\_ref fref\_or\_nullifla{&X ER T2 REUET
Ti&

* icp RiEMFinnodb., myisam5|Z2i9%K, 815 XAJInnoDBFIMYISAMZER,
* icp REFERA_RZERS|, HOTEBITICEAVZEFLRM/ORIE W TFREZES]

, SERITIEFREL2MWiEANinnodb bufferd, using icpFBER/M/OBRIE,
"_ig%P;%%%EFHﬁUEEJﬁW?UJ:E’\]:?&?%|, innodb5 | EXX1FHEEMS EEIE
* S| PSR MTE TR, ”

* S| AFIER AR RMGTE TR, FE5I XA EBFMEIKREL,

* Triggered conditions cannot be pushed down,

E’J—y_igﬂggit"F’l‘ElﬁE’\JSQLmﬁEFE ICP{RACHI R AICPILIL, MATRI BRI HE1T£X



—— XHICP,SQLM{TIAHEITENE 504317, 17T (8] J98.03ms.

SET optimizer_switch="index_condition_pushdown=0off’;

# Query_time: 0.008031 Lock_time: 0.000085 Rows_sent: 500
Rows_examined: 5043

select id,uuid,name,user_type,is_deleted,modify_date from test_user
where is_deleted=0 and user_type=0 and id > 10000 and id % 10 =9
order by id limit 500;

—— FFIEICP,SQLHITIE1TEN 950017, ATHT[E] J92.72ms.

SET optimizer_switch="index_condition_pushdown=on’;

# Query_time: 0.002724 Lock_time: 0.000082 Rows_sent: 500
Rows_examined: 500

select id,uuid, name, user_type,is_deleted,modify_date from test_user
where is_deleted=0 and user_type=0 and id > 10000 and id % 10 =9
order by id limit 500;

REEIERR AR, FFBICPHMt, SQLMITRAHEAITE R BITHY
1/10, HATHIEHEFL92-31F.
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Index Condition Pushdown'43:

* [Index Condition Pushdown](http://cxyroad.com/
”https://mariadb.com/kb/en/index—-condition-pushdown/”)

* [Index Condition Pushdown Optimization](http://cxyroad.com/
”https://dev.mysql.com/doc/refman/5.7/en/index—condition—
pushdown-optimization.html”)
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