KYLIN-5431 Enhance the aggregation push
down capability, and support using
aggregate indexes to associate snapshots to
answer queries
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Problem description

TFEToINEX T, R4 REESZiFtableindexz&5|+snapshotBx&EI1%E, FEMUR I UZIFREER
5|+snapshotBX &[a1&

In the subquery join mode, it can only support tableIndex index + snapshot joint answer, but it
needs to be optimized to support aggregated index + snapshot joint answer
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For example:
Eifisql:

Query SQL:

select cast(3.1234 as decimal(8, 3)),SELLER_ID,sum(price)

from TEST_KYLIN_FACT

inner join TEST_ORDER on TEST_ORDER.ORDER_ID = TEST_KYLIN_FACT.ORDER_ID

inner join TEST_CATEGORY_GROUPINGS as tcg on TEST_KYLIN_FACT.LEAF_CATEG_ID = tcg
inner join KYLIN_CATEGORY_GROUPINGS as kcg on TEST_KYLIN_FACT.LEAF_CATEG_ID = kc
group by SELLER_ID

LIMIT 500
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modelA:

modelA:



TEST_KYLIN_FACT

TEST_ORDER TEST_CATEGORY_GROUP
INGS

snapshotik:
snapshot¥&:
KYLIN_CATEGORY_GROUPINGS
KYLIN_CATEGORY_GROUPINGS

EIFHIEHE:
When inquiring:

1 select cast(3.1234 as decimal(8, 3)),SELLER_ID,sum(price) from TEST_KYLIN_FACT ol #if) ID: c5542aa6-9611-6a52-d74c-31ca8d896204
2 inner join TEST_ORDER on TEST_ORDER.ORDER_ID = TEST_KYLIN_FACT.ORDER_ID E
3 inner join TEST_CATEGORY_GROUPINGS on TEST_KYLIN_FACT.LEAF_CATEG_ID = TEST_CATEGORY_GROUPINGS.LEAF_CATEG_ID BiRFERT: Os
4 left join KYLIN_CATEGORY_GROUPINGS on TEST_KYLIN_FACT.LEAF_CATEG_ID = KYLIN_CATEGORY_GROUPINGS.LEAF_CATEG_ID .
5 group by SELLER_ID EiWF3IKR: model_03
6 LIMIT 500
3| ID: 20000000001
RE8: DEFAULT.KYLIN_CATEGORY_GROUPINGS
FWARIZRHY: 144
FWARFHH: 58733
EWHERIZRE: 500
RELREF: true
{72 EHCACHE

==

background

KylinB432#F 7 agg pushdownBY1T4, Z1TARE#EScalciteRJAggregateJoinTransposeRule,
lttagg pushdowniXZB5 B EFHA TR LUIER, {BRaggpushdownsHscope, FAAissueth SEZET
[EBYscopes

Kylin supported the behavior of agg pushdown, which is borrowed from the
AggregateJoinTransposeRule of calcite, so we can borrow the logic of agg pushdown, but



aggpushdown will have scope, because this issue will also have the scope of pressure.

QueryContext Cutter &2/ ahfE:
QueryContext Cutter contains 2 actions:
1 cut context

2 select Realization
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implementation plan

HNaggpushdown KGR RN EEBER, RAaEMBEIRAPRMER. FLLFRRARIEE
¥ KRaggpushdownfscope, MMMAEIZHFIZ=R FTRIsqlAI IAR &% 5]+snapshot[al &,

Because aggpushdown itself does not change the query result, it only affects whether the query
will hit the optimal result. Therefore, the strategy adopted this time is to expand the scope of
aggpushdown, so that SQL in the current scenario can be answered with aggregated index +
snapshot.

IEINECE . kylin.query.enhanced-agg-pushdown-enabled=false (BRIAFFF
=, MB%HECE)

Add configuration: kylin.query. enhanced -agg-pushdown-enabled = false
(not enabled by default, project-level configuration)

SCINZEE .

Implementation logic:



sQL

Right Table SnapShot

Hep Planner Optimized

v

Calcite Agg PushDown

Tranform RelNode l-pushdown success:

QueryContxt — L
[N T.f IN
Cutter No Relaization Z'El_l(’),)\
No RealizationfBid103% . .. ..
success izationg=ll 2 A %EiNo ReahzatnonES!JomRe%

QueryContext
selectRealization Success

A 4

RelNode

&

QueryContext
selectRealization Failed

#Zit: EHQueryContext CutterRBEILErealization[E ZHIEHZIZ R HaijoinRel, EBfrightfEfEdnt
snapshot, M#{Tagg pushdown,

Core: When QueryContext Cutter cannot match the realization answer, record the current
joinRel, and right can hit snapshot, then agg pushdown is performed.

B{RRE.
Specific operation:
1 7£transformByQueryConext CutterfyEtfx, 1R#ENo RealizationidR&B s HYjoinRel,

1 When transforming QueryConext Cutter, joinRel that did not hit was recorded according to No
Realization.

2 7EtransformE N R EETEQueryConext CutterB] ZHIBY{E, FttransformifiTagg pushdown,
2 Agg pushdown on transform when transform cannot be answered in QueryConext Cutter.

3 agg pushdown8 AREKRAREE, REmatchBVIEXRAXNETH], BEMEMFELE, NR&EEN
#1Tagg pushdown,

3 agg pushdown follows the original code, but the position of the match adopts dual control,
that is, new logic is added, and if it is satisfied, agg pushdown is performed.

TLECIZ4E
Matching logic:

joinRelfleft T mZ2AgE K Elrealizations,



joinRel's left node is unable to find realization.
joinRelBrightT mE— 1 snapshot.
The right node of joinRel is a snapshot table.

4 agg pushdown ruledNSR % Ipush down BRI &R AL00R, M4kLE1TQueryConext Cutter,
A, Bk ZHE0EEE, HEENo Realization,

4 agg pushdown rule If the push down is successful and does not exceed the maximum 10 times,
continue to execute QueryConext Cutter. Otherwise, jump out of the current logic and report No
Realization.

5 X #ileft joinigit: aggPushDownXRARFREFHIAggregateJoinTransposeRule73i%, %77E1X
S#Finner jointE, BEXXinner joinfyz _Lagg TH#HEljoinz Ti#1THXE :

5 Support left join design: AggregateJoinTransposeRule method in open source adopted by
aggPushDown, this method only supports inner join mode, which pushes down the agg above
inner join to join and rewrites it:

k40 £+XFinner join:

For example, for inner join:

1

2 KapOLAPToEnumerableConverter

3 KapAggregateRel (group-set=[[0]], groups=[null], EXPR$1=[SUM($1)], ctx=[])

4 KapProjectRel (SELLER_ID=[$7], PRICE=[$8], ctx=[])

5 KapJoinRel(condition=[=($4, $107)], joinType=[inner], ctx=[])

6 KapJoinRel(condition=[=($4, $71)], joinType=[inner], ctx=[])

7 KapJoinRel(condition=[=($1, $66)], joinType=[inner], ctx=[])

8 KapTableScan(table=[[DEFAULT, TEST_KYLIN_FACT]], ctx=[], fields=[[0,
9 KapTableScan(table=[[DEFAULT, TEST_ORDER]], ctx=[], fields=[[0, 1, 2
10 KapTableScan (table=[ [DEFAULT, TEST_CATEGORY_GROUPINGS]], ctx=[], field
11 KapTableScan(table=[[DEFAULT, KYLIN_CATEGORY_GROUPINGS]], ctx=[], fields
12

13

14 KapOLAPToEnumerableConverter

15 KapAggregateRel (group-set=[[1]], groups=[null], EXPR$1=[SUM($5)], ctx=[])

16 KapProjectRel (LEAF_CATEG_ID=[$0], SELLER_ID=[$1], EXPR$1=[$2], LEAF_CATEG_ID
17 KapJoinRel(condition=[=($0, $3)], joinType=[inner], ctx=[])

18 KapAggregateRel (group-set=[[4, 7]], groups=[null], EXPR$1=[SUM($8)], ctx
19 KapJoinRel(condition=[=($4, $71)], joinType=[inner], ctx=[])
20 KapJoinRel(condition=[=($1, $66)], joinType=[inner], ctx=[])
21 KapTableScan(table=[[DEFAULT, TEST_KYLIN_FACT]], ctx=[], fields=[[
22 KapTableScan(table=[[DEFAULT, TEST_ORDER]], ctx=[], fields=[[0, 1,
23 KapTableScan(table=[ [DEFAULT, TEST_CATEGORY_GROUPINGS]], ctx=[], fie
24 KapAggregateRel (group-set=[[0]], groups=[null], agg
25 KapTableScan(table=[[DEFAULT, KYLIN_CATEGORY_GROUPINGS]], ctx=[], fiel



B4, 1EleftjoinfVEtE, FELIEKapAggregateRel(group-set=[[0]], groups=[null], agg#0=
[COUNT()], ctx=[]) PRIXTNCOUNT() &R, FAAXMERENprojectREFITE—X, Fill, AT
Eoleft joint&zt, SEFTSFH=[CAST(*($2, $4)):DECIMAL(19, 4)3#1TK 5, BRSE=[CAST(*($2,
COALESCE($4, 1))):DECIMAL(19, 4)]

Then, when left join, the COUNT () result in KapAggregateRel (group-set = [[0]], groups = [null],
agg #0 = [COUNT () ], ctx =[]) needs to be processed, because this project will be recalculated
once later, so in order to match the left join pattern, it will be rewritten for $f5=[CAST (* (2
dollars, 4 dollars)): DECIMAL (19,4) ] to $f5=[CAST (* (2 dollars, COALESCE (4 dollars, 1)):
DECIMAL (19,4) ]
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example:
1l
2 KapOLAPToEnumerableConverter
3 KapAggregateRel (group-set=[[0]], groups=[null], EXPR$1=[SUM($1)], ctx=[])
4 KapProjectRel (SELLER_ID=[$7], PRICE=[$8], ctx=[])
5 KapJoinRel(condition=[=($4, $107)], joinType=[left], ctx=[])
6 KapJoinRel(condition=[=($4, $71)], joinType=[inner], ctx=[])
7 KapJoinRel(condition=[=($1, $66)], joinType=[inner], ctx=[])
8 KapTableScan(table=[[DEFAULT, TEST_KYLIN_FACT]], ctx=[], fields=[[0,
9 KapTableScan(table=[[DEFAULT, TEST_ORDER]], ctx=[], fields=[[0, 1, 2
10 KapTableScan (table=[ [DEFAULT, TEST_CATEGORY_GROUPINGS]], ctx=[], field
11 KapTableScan(table=[[DEFAULT, KYLIN_CATEGORY_GROUPINGS]], ctx=[], fields
12
13
14 KapOLAPToEnumerableConverter
15 KapAggregateRel (group-set=[[1]], groups=[null], EXPR$1=[SUM($5)], ctx=[])
16 KapProjectRel (LEAF_CATEG_ID=[$0], SELLER_ID=[$1], EXPR$1=[$2], LEAF_CATEG_ID
17 KapJoinRel(condition=[=($0, $3)], joinType=[left], ctx=[])
18 KapAggregateRel (group-set=[[4, 7]], groups=[null], EXPR$1=[SUM($8)], ctx
19 KapJoinRel(condition=[=($4, $71)], joinType=[inner], ctx=[])
20 KapJoinRel(condition=[=($1, $66)], joinType=[inner], ctx=[])
21 KapTableScan(table=[[DEFAULT, TEST_KYLIN_FACT]], ctx=[], fields=[[
22 KapTableScan(table=[[DEFAULT, TEST_ORDER]], ctx=[], fields=[[0, 1,
23 KapTableScan(table=[ [DEFAULT, TEST_CATEGORY_GROUPINGS]], ctx=[], fie
24 KapAggregateRel (group-set=[[0]], groups=[null], agg
25 KapTableScan(table=[[DEFAULT, KYLIN_CATEGORY_GROUPINGS]], ctx=[], fiel
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BRINE T Kagg-pushdownRi3EFE—Ebug, SE—Efix:
At present, there are some bugs in the agg-pushdown code tested, which will be fixed together:
1 count distinct 8%l fYagg pushdownfz7E[a)ll, EIHERAXT

1 count distinct single column, there is a problem with agg pushdown, the query result is
incorrect

2 agg-project mergefXIBEERIE (L) , SBAFETHE

2 There is a problem with the agg-project merge code (R & D), which makes it impossible to push
down

3 sum expression + count distinctiE B HXZfE, RBZEFERE, BHERAX

3 sum expression + count distinct After the switch is turned on, there is a problem with the code
logic, and the query result is incorrect

4 countBRER M HERIET R, IDZIEFERE, ERERAI

4 When the count function is pushed down, there is a problem with the code logic and the query
result is incorrect

EAIPRE!

Known limitations:

1 joinBytypeinner join. leftjoin

1 joinBytyperginner join. left join

2 snapshotR B ERTEjoinBIKE

2 The snapshot table needs to be placed at the end of the join
3 FER8agg-pushdownfscope= 2 ME Haifdscope

3 The scope of the original agg-pushdown will affect the current scope

MR R
Test effect:
B LA B S Z5| + snapshotBX & &Eif):

Aggregate index + snapshot joint query can be hit:
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o &7 A SHEEMIEE 151 MB/0 B EAVAIE LR 80%, MWL 5, WEAR Kyligence HEAR, AR —L Segment USRI, EAEIEH
R BUER SisEs © queryl x XNEE  DRENENO)
1 select cast(3.1234 as decimal(8, 3)),SELLER_ID,sun(price) from TEST_KYLIN_FACT =
2 inner join TEST_ORDER on TEST_ORDER.ORDER_ID = TEST_KYLIN_FACT.ORDER_ID
3 inner join TEST_CATEGORY_GROUPINGS as tcg on TEST_KYLIN_FACT.LEAF_CATEG_ID = tcg.LEAF_CATEG_ID
- BB Hive 4 inner join KYLIN_CATEGORY_GROUPINGS as kcg on TEST_KYLIN_FACT.LEAF_CATEG_ID = kcg.LEAF_CATEG_ID
5 group by SELLER_ID
» S DEFAULT (0« 6 LIMIT 500|
HEB
#F
EiHER: 79.53s
#9548 model_03 EWEEERE: 144
| 1D: 1 EWERTRE: 500
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EXPR$0 SELLER_ID EXPR$2

3.1234 10000496 43.3900

3.1234 10000470 496.0600

3.1234 10000446 846.8300

3.1234 10000467 3547.0700

3.1234 10000716 1508.6100




