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p  What’s Query Optimizer GOTC

B#5: — TR
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select til.a
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join t2
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ZiHE RRe B EHN MK 2
o FHZVEIEHESEMH id between 10129 and 23819
o (ZMFE 5| date ZIXERENE—1 id > 10129 HEIEEFI L L #3fE :where id > 10129 order by date limit 1

o FHZVHUEHRESEH sjointons.id=t.id
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where date = "2021-08-01"

where status in ("Desiging", "testing")
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TiDB 1.0 RS HH{E BE T

where date between "2021-07-31" and "2021-08-01"

where age > 20;

Equal-Depth Histogram
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) EBBATIHR

TiDB > EXPLAIN SELECT a.col2, a.col3, a.col4, a.col5 FROM tblA a,

e

e e e
| TableScan_10

| Selection_11

| TableReader_12
| TableScan_9

| TableReader_13
| IndexJoin_6

| Projection_5

+ ______________

| parents
+ ______________

| Selection_11

IndexJoin_6

I

I

I

| IndexJoin_6
| Projection_5
I

+

+ _______________________________
| children

TableReader_12,TableReader_13

| IndexJoin_6
+ _______________________________

1B 4E parent #0 children R B BT ELFE P AR R
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WHERE a.coll=b.col2 AND b.coll=4;

+
I
+
table:b, range:(-inf,+inf), keep order:false |
eq(b.coll, 4) |
data:Selection_11 |
table:a, range:(-inf,+inf), keep order:true |
data:TableScan_9 |
outer:TableReader_13, outer key:b.col2, inner key:a.coll |
a.col2, a.col3, a.col4, a.colb5 |

+
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mysql> EXPLAIN SELECT /x*+ HASH JOlN(tl t2) %/ % FROM t1, t2 WHERE tl.id = t2.id;

e e e o +
| id | estRows | task | access object | operator info |
+ _____________________________________________________ _* ________________ P ____________________________ e e e s e e s e s e e s o — ——— —— —— —— — — —— — —— ——— — — — — f— — — — —— — {— ——{— +.
| HashJoin_30 | 12487.50 | root | | inner join, equal:[eq(test.tl.id, test.t2.id)] |
| IndexReader_35(Build) | 9990.00 | root | | index:IndexFullScan_34 |
| L_IndexFullScan_34 | 9990.00 | copltikv] | table:t2, index:id(id) | keep order:false, stats:pseudo |
| IndexReader_33(Probe) | 9990.00 | root | | index:IndexFullScan_32 |
| L_IndexFullScan_32 | 9990.00 | cop[tikv] | table:tl, index:id(id) | keep order:false, stats:pseudo |
e T e e e e -+

5 rows in set (0.01 sec)
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FEMEXPRETHRMER T, MR EEEFMLFRERZIE explain analyze

—4 SQL KEFEBEITARGR, fE2HEERRITIHIZMH 2, F7EME :explain for connection
FEMMEEEIAREFH SQL A 418 : MIEFE explain R Zi2 5% explain analyze 458
AHEFEX D SQL 7R EMATIH R ZH 4, $UATEHE 72 A4t 4 #F - statement summary RFIFIAEEE

mE—EFEWA SQL g, [27EMWE - TiDB Dashboard
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) TiDB Dashboard

oo
oo

Overview

Cluster Info

Key Visualizer

SQL Statements

Slow Queries

Cluster Diagnostics

Search Logs

Advanced Debugging

v
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© Recent 1 day v

Query

SELECT * FROM "INFORMATION_SCHEMA'. CLUSTER_LOAD' WHERE ( (..
SELECT * FROM “INFORMATION_SCHEMA™. CLUSTER_LOAD" WHERE ( (..
INSERT HIGH_PRIORITY INTO mysql.tidb VALUES ( 'tikv_gc_lead..
COMMIT;

SELECT original_sql, bind_sql, default_db, STATUS, create_t..
SELECT variable_name, variable_value FROM mysql.global_vari..
COMMIT;

INSERT HIGH_PRIORITY INTO mysql.tidb VALUES ( 'tikv_gc_lead.

TiDB Dashboard

Dashboard version

4.0.0

88 Overview

& Cluster Info
®© Key Visualizer
# SQL Statements
I £ Slow Queries
@ Cluster Diagnostics

B Search Logs

=}

Advanced Debugging
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Finish Time ©®
Today at 9:31 PM
Today at 9:31 PM
Today at 9:13 PM
Today at 9:13 PM
Today at 9:00 AM
Today at 9:00 AM
Today at 9:00 AM

Today at 9:00 AM

Query
SELECT * FROM "INFORMATION_SCHEMA". CLUSTER_LOAD" WHERE ( ( device_type

Plan

< List

Limit 100
Latency ©®
15s [ |
16s | |
51s -
5.1s |
864.6ms 1
851.6ms 1
30.2s
30.1s

Slow Query Detail

Expand Copy

Expand Copy @

Columns v |C

Select Reset

Query

Query Template ID ®
TiDB Instance O
Execution Database @
Finish Time ®
Latency ®

Parse Time ®
Compile Time ©®
Coprocessor Process Time
Max Memory ©®

Start Timestamp ©

Result ©®

Show Full Query Text

‘memory' AND device_name

GOTC

'virtual' ) OR ( device_type = 'cp..

Selection_5 root 8000 or(and(eq(Column#3, "memory"), eq(Column#4, "virtual")), and(eq(Column#3, "cpu"), eq(Column#4, "usage"))) L—MemTa..

Basic Time Coprocessor Transaction
Name
Finish Time Today at 9:31 PM

Query Template ID

Is Internal?

Is Success?

Execution Database

5bb71f8364f4013b3cd1b2f7d7fe330...

Description

Whether this is an internal query

Whether query is executed successfully

The database used to execute the query

The time this query finished execution

a.k.a. Query digest



S0 Hint, 324t workaround A% GOTC

t+ 2. 2 1E 25 Hint:
o HIRMILZREM EIARIZES
o HiffILERAM 4 Join ik
o HIFMHILFRAHLEREEE

SELECT [/*%+ USE_INDEX(tl, idx1), HASH AGG(), HASH JOIN(t1) */ count(*)
FROM t t1, t t2 WHERE tl.a = t2.b;
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4 SQL fn Hint F 2ol SQL:
o SQL EERMT A TIFR
o WSAL HRIINAKBHMENR FEXTEE—EYABEFHLMRRE
o FHLESQLRMAREFSIANME=AELN, EENR
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p M Hint B SQL Binding GOTC

SQL Binding:
o A F{EX Hint
o = super IR

CREATE BINDING FOR

SELECT count(*)
from t tl1l, t t2 WHERE tl.a = t2.a;

USING

SELECT [/*%+ USE_INDEX(tl, idx1), HASH AGG(), HASH JOIN(t1) */ count(*)
FROM t t1, t t2 WHERE tl.a = t2.b;
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) SQL Binding HHpLE o] 2 GOTC
“HEBEEL SQL, FER, — 4 MBinding KET !”
“H— SQL SRMEEAL T, REMHAITHRITBIFE LN 27

select * from t
where date between ? and ?;
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M SQL Binding | SPM GOTC

SQL SPM M K454 -

Cost-based ® ﬁ ij]ﬁg;—(
Plan Gen

o HuliE

Baseline Yes Is Pla.n in Yes
Exists? = Baseline?

A

Execute Plan

No

Execute Plan

Execute
Known Plan
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CREATE TABLE t( a/MEFRZEE, FHEIREERIBEER
id INT, date DATETIME, e Z|A Skyline Pruning £8i— & FMiza|
INDEX idx1(id), . el
INDEX idx2(id, date) o SIAERZ—EMHBELZXHN

);

SELECT * FROM t
WHERE id = 10291
AND date = "2621-08-01";
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TiDB-Server
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) HTAP BI{iE{LEE4EH

: TiDB-Server
|
|
|
User I
|
Query :
|
L ___
Plan
Segment
TiFlash Node 1
TiFlash is

computing / storage
combined for now.

It forms MPP cluster in AP
workload.
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MPP Worker

[ Parser ]——[ Optimizer

In MPP mode,
TiDB-Server becomes the

coordinator.

TiFlash Node 2

MPP Worker

Making HTAP real by MPP first release

TiFlash Node 3

MP

ne)

W

orker
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Optimizer Effectiveness
o BN :MILEERIMITIH XA ET S LEAIREAIT I
e =% :"OptMark: A Toolkit for Benchmarking Query Optimizers"
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get a record filters based
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get a new attribute

is covered by
an index

yes

and, or

predicae on the attribute:
col {<, <=, >, >=, <=>, =, in} cons

is the last
attribute

no
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F g-error kI EMILF/HLERE, RIEE:
e & X :max(est/act, act/est)

e 53 :"Preventing Bad Plans by Bounding the Impact of Cardinality Estimation Errors"

OverEstimation Statistics

Instance Total P50 P90 P99 Max
analyze-version-2 170394 14.040 | 14.040 17.800 70.400
release-4.0.8 188373 326.50 | 326.500 | 326.500 | 1410409.0

0 00

UnderEstimation Statistics

PError distribution on zipf5000 -
Instance Total P50 P90 P99 Max 150000 analyze version. 2
analyze-version-2 20040 -1.460 -16.221 -107.00 | -546.000 3 100000
0 !
§ 50000{
release-4.0.8 2062 -1.650 -21.064 | -139.05 | -624.576 &
5 0- = e e B B =m -= i:l
[-624, -512) [-512, -64) [-64,-16) [-16, -4) (4, -2) [-2,-1) [-1,0) [0, 1) [1,2) 2,4) 4, 16) 16, 64) [64,512) [512, 4096)4096, 327482768, JaBM4M, 1.41041e+06)
distribution
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o TiDB ffi{b2aZE#4

o HWIFIZHTFNYK &

o HZIH{ERMIE

o MWy HAFITHITITXI
o EIIRZFRIMINIAR
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)  Future Work

o EEFFME: AMELELXHN

©)

AL ZFIERZXTRE?

o IREAIMME : Optimizer Trace

©)

A LIETREXITRE?

o IRETY Bi¥:Cascades Planner
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