g/Apache Paimon | .} StarRocks

Lakehouse

FERRME PR T E a5 EROLAPS |ZEH A T 2T

Streaming Lakehouse Meetup



StarRocksZIEABE ST ™A

CONTENT  gmemansyee
=5 >>

StarRocks + PaimonS=FnHE

StarRocks + Paimon==3&# ¥



()7 sStarRocks#id

i



NR%=

StarRocks
SKY|

FhiEE

StarRocks#HE A E AR 24

FAFiRE EEDHT FRFEfR TS El:ieS

I *15])5”& SEHIETE BeEEE I 12U DT EfpaE

FE FE FE
r==—==—==-=-=== 1T FTT=T=7===== b r——=—=—=-==== b |
| Virtual Warehouse I | Virtual Warehouse | | Virtual Warehouse |

%3 |
: BE BE BE : : BE BE BE : ‘Eg : BE BE BE :
I Data Cache I 1 Data Cache | | Data Cache |
U T J e e mm e o = J
: (MOntoi 1CEBERGRY A (@ reacneraimn . ; StarRocks
Data Lake Table Format™ ™ StarRocks Table Format

&) mmw

WIRGE—

« EEHRAENHITEIZE, TUCHCBOTER

BEMEUEREIN, 10T SRIFE
iZEY, X TrinoB3EBLIERTT

. TEMWIESELTIZR, —ubh7emEl
ESEMT

BERZH

- ESOERTS(ENRE, FHERIA
« FRETrino SQLAYKIET, TEFMREEE N,

ERB(ER, FREEILI0%

- S#FAudit ProfileZZfiAR,, £EOITLSE



WIRGE—

StarRocks ‘

StarRocks

Query Optimizer

Query Optimizer

Query Optimizer

BE BE

BE

Database Database Database

’ Data Lake ‘

Tabe 1 L. Taber rebe 1|« [rablen] T ICEBERGY hiid f@ AeachePaimon

StarRocks IZRTF ik SRR

Table 1 ., Tablen

«  JBiI%— Catalog #l#], BN |EERSDTRIINEEIER, FtoFIR
StarRocks #RiESHTEE

«  XZFF Internal, Data lake. JDBC, ES Zcatalog KIEHURIRAVECFR DT
o RYNREEELIEET RBAC HlHlHm—E1E




MySQL [(none)]> create external catalog dlf properties ("type" =
n","paimon.catalog.type" =
mo_0726");

Query OK, @ rows affected (0.014 sec)

"paimo

"dlf-paimon","dlf.catalog.id" = "taobao_de

MySQL [(none)]> show databases from dlf;

default
information_schema |
sr

sr_etl_db

MySQL [(none)]> select count(1l) from dlf.sr.more;select last_query_id();

1 row in set (0.020 sec)

o ®FSEcECatalog, AERIE, RliEENA

A ProfileX ANTE

get_query_profile('8d20c44a-5082-11ef-a534-00163e366656"): Query:
Summary:

- Query ID: 8d20c44a-5082-11ef-a534-00163e366656

- Start Time: 2024-08-02 11:51:51

- End Time: 2024-08-02 11:51:55

- Total: 4s107ms

- Query Type: Query

- Query State: Finished

- StarRocks Version: dIf2-4a719d3

- User: root

- Default Db

- Sqgl Statement: select count(1) from dlf.sr.more

- Variables: parallel_fragment_exec_instance_num=1,max_parallel_scan_instance_num=-
1,pipeline_dop=0,enable_adaptive_sink_dop=true,enable_runtime_adaptive_dop=false,runtime_profile_report_interval=10,ena
ble_pipeline_engine=true

- NonDefaultSessionVariables:
{"enable_adaptive_sink_dop"{"defaultValue"false,"actualValue":true},"enable_profile"{"defaultValue":false,"actualValue":true}}

- Collect Profile Time: 2ms

- IsProfileAsync: true

Planner:

- -- Total[1] 3s425ms

- -- Analyzer[1] 2s648ms

- -- AnalyzeDatabase[1] 115ms

- -- AnalyzeTable[1] 2s531ms

- --Transformer[1] O

- -- Optimizer[1] 770ms

- -- MVPreprocess[1] 0

- -- MVChooseCandidates[1] O

- -- MVGenerateMvPlan[1] O

- -- MVValidateMv[1] O

- -- MVProcessWithView[1] O

- -- RuleBaseOptimize[1] 764ms

- -- CostBaseOptimize[1] 3ms

- -- PhysicalRewrite[1] O

- -- PlanValidate[1] O

- -- InputDependenciesChecker[1] O

- -- TypeChecker[1] O

- -- CTEUniqueChecker[1] O

- -- ColumnReuseChecker[1] 0

- -- ExecPlanBuild[1] 6ms

- -- Pending[1] O

- -- Prepare[1] 0

- -- Deploy[1] 10ms

- -- DeployLockInternalTime[1] 10ms

- -- DeploySerializeConcurrencyTime[2] 2ms

- -- DeployStageByStageTime[6] O
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Logical Aggregation
Count()

Logical Apply
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Plan
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lineitem

Logical Project
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supplier
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fISQL Editor, F{ERE

L

=HigJIE YRR 0O BRI VPHIEMVINE X BB BEETL X | 3H%E—: VVPHiBad hocHiff X  CatalogBli X ®
Catalog:  dif ®Er BRE =&kt
b B default 6 CREATE EXTERNAL CATALOG “dlf’
7§ PROPERTIES (
] B8 dwd_users_samples 8 “type" = “paimon", oA
5] B9 raw_sample 9 | "paimon.catalog.type" = "dlf-paimon", BIRMDHIAR
10 "dlf.catalog.id" = "flink_test"
2] B8 user_profiled 11 );
I B sreti_do =
13 -~ Paimon¥iEEiN
] B8 dwd 14 SELECT count(1) FROM dlf. default’.user_profile WHERE shopping_level > "2";
id VARCHAR(1048576) 1: B i MRS
gender VARCHAR(1048576) 17 CREATE DATABASE IF NOT EXISTS mv;

S, 18 | -- BliEPaimon¥MHRE 5 5
age_level VARCHAR(1048576)) 19 | __ ommummesms, SNERH—K BiERRSBERMEHR
shopping_level VARCHAR(1048576) 20 CREATE MATERIALIZED VIEW mv.paimon_mv

] : 21 DISTRIBUTED BY RANDOM
F B information_schema 22 | REFRESH ASYNC EVERY(INTERVAL 1 HOUR)

23 AS SELECT

Catalog 5 FER{& B HIE 24 p.pvalue_level AS consumption_level,
25 p.shopping_level AS shopping_depth,
26 r.pid AS resource_position,
27 COUNT(DISTINCT CASE WHEN r.clk = '1' THEN r.user_id END) AS clicks,
28 COUNT(DISTINCT r.user_id) AS total_users,
29 (COUNT(DISTINCT CASE WHEN r.clk = '1' THEN r.user_lid END) * 100.0 / COUNT(DISTINCT r.user_id)) AS click_rate
30 FROM
31 dlf. default’ .user_profile p
32 JOIN
33 dlf. default’.raw_sample r ON p.user_id = r.user_id
34 GROUP BY
35 p.pvalue_level, p.shopping_level, r.pid
36 ORDER BY
37 consumption_level, shopping_depth, click_rate DESC;
38 -- (FI%) RIFTMANE, MRRIREBISEMEVEEE
39 REFRESH MATERIALIZED VIEW mv.paimon_mv;
40 -- FEWHMNERFTMGE, ERMHNE, EIRIRIRESHIME
41 SELECT consumption_level, count(1) FROM mv.paimon_mv GROUP BY consumption_level;
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EMR StarRocks Manager | 2875417 | @i 0a5c8f53-4fce-11ef-b1b5-3e3ac86bf094
- \< B EEIT TR >
BEig c S
W [lelelle]s WA PAMM  Pipeline
O {WRMIT 30 XoE 1 HRMIE. NBTWEANMIE, SEILFEMERTAS, X —_—

CONNECTOR_SCAN
FEE@BE | 5000 20 RA L \
(plan_node_id=0)
saL 8D ®E Freantia o 342940
= S S TRy =
00 99.92%(35394ms) %—SQLD %l_l ,f,tﬁ @ ﬁ_ %ll‘n:n
737269b1-4fce-11ef-b1b5- 2024-08-01 I )| )
SELECT * FROM mv.paimon_mv LIMIT 1000; P : ==X E1h, Fﬁl— Sz
3e3ac86bf094 14:22:39 Processing ® 0.08%(2ms837us)
o0
=
0a5c853-4fce-11ef-b1bs- 2024-08-01 SQL ;:Fj: x
SELECT p.final_gender_code AS gender, p.a... wiir bt © Exm RawRowsRead: ® 7.266M (7266124) I EI7~ 'fT I:IIL:\
3e3ac86b094 14:19:42 Rows: 6,342,340
ScanTime: @ 3s320ms
b8053920-4fch-11ef-b1bS: 2024-08-01 é 3 N [u] y I roflle
SELECT p.final_gender_code AS gender, p.a... it 5 Bl Table: © raw_sample N & I %}L, P
sl & i 3e3ac86bf094 @.Comt 14:03:05 il °
0.00% DataSourceType: HiveDataSource
7a79b7ac-4fca-11ef-b1bs- 2 2024-08-01
SELECT p.final_gender_code AS gender, p.a... 0 Bxm S
3e3ac86b094 13:54:12 s MaxMinTimelnfo: &
MaxTime:
21e43821-4fc3-11ef-b1bs- < 2024-08-01 =
SELECT p.final_gender_code AS gender, p.a... 0 E=M {%% ii]
3e3ac86bf094 G 13:05:12 o8y . CONNECTOR_SCAN: 3s396ms =
o=
magesus o e
940f8cd-4fc1-11ef-b1b5- 2024-08-01 3
SELECT p.pvalue_level AS consumption_leve... © Exm |\ S Q L/ \1; '3 MO ‘#/_ %_l_xj-
3e3ac86b094 12:51:32 CONNECTOR_SCAN: 3s251ms \
SELECT alue_level AS consumption_leve. Pebald 7 el Ner bbb 0 BE=M 29240501 >, = - >,
valus Vi Ul { 7T
i Aty 3e3ac86bf094 = 12:49:00 ExcrAGE 'I‘QES Q erjE,f,t =] !Z i%*;ﬂu ,ij,f,t
i node. o=t . = == °
$ERY: 153ms291us 212% 210%
€97c82e3-4fc0-11ef-bib5- 2024-08-01
SELECT p.final_gender_code AS gender, p.a... Q Exm
3e3ac860f094 12:44:50 S Q L]; }Eﬁ)j * l-‘— _l_
Rows: 7.266,124 Rows: 1,660,405 g/ AR —L o
b30cf2ed-4fcO-11ef-b1bs- 5% 2024-08-01
SELECT p.final_gender_code AS gender, p.a... O BExm
3e3ac86b094 12:44:12 S _@: /\
- ERAFREHTRIRERS
S i RO s e e ¢3102313-4fbe-11ef-b1b5- o1 2024-08-01 Fead: 257us J00. 0%
u pai 5
e 3e3ac86b1094 i 12:30:22
SELECT p.final_gender_code AS gender, p.a 8 0en02eD e istuIoD; © ExR 202500
iShhor il GENAEnPA- 363ac86b(094 o 12:2615
plan_node_d=0
X : 62773fca-4fbd-11ef-b1bs- L 2024-08-01 1631; 35356ms 9% s
SELECT count(1) FROM dlf." default .user_pr... O E5xM [ ——
3e3ac86b094 12:20:29
3 ¢ 16tac267-4fb2-11ef-b1b5- o 2024-08-01
SELECT count(1) FROM dif." default".user_pr... O Bz

3e3ac86bf094 10:59:38
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e pize2niEIR 1 /M8 3 /e 6 /\B 12 /N8 1X 7X 20245 08H01H 14:28:17 2024508F02H 14:28:17
¥
> R
v Query
SouEEN O el BLHERERY ©
100.0 ¢/m
80.0 ¢/m
60.0 ¢/m
— frontend-0
40.0 ¢/m
20.0 ¢/m
0c/m \ A | 0c/m
2024/08/01 18:00:00 2024/08/02 06:00:00 2024/08/01 18:00:00 2024/08/02 06:00:00
SouEAN O 22 EifjiEiR @
12 c/m | 70s
10 ¢/m 6.0s

R0s

— frontend-0

1>

O 1 ¢ o «
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1EZDeletion Vector Wi B B
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N

12K

assume: map size = 3, files’ bitmap size are 100, 200, 50

d1
N

index file meta:
_INDEX_TYPE: DELETION_VECTORS

_FILENAME: xxx
file_name bitmap _FILE_SIZE: 375
_ROW_COUNT: 3
; g _DELETION_VECTORS _RANGES: binary map { data_file_0 -> (1, 100), data_file_1 -> (109, 200),
data_file 0 | bin {3} data_file 10 -> (317, 50) }
data_file_1 bin {2,10} index file:
data_file_10 bin {5}

| 1] 100 | serialized bin {3} | CRC | 200 |[serialized bin 2,10} | CRC |

bytes 0 1 5 105 109 113 313 317

| 50 | serialized bin 3} | CRC |

bytes 317 /321 371 5

| magic num | serialized bitmap {5} |

321 325 371

Index3 RS

Z5{lliceberg Position Delete, FABitmaptriCHIBRAYIT

VDeletion Vector

dv4
—— bucket-0

| F—— data-d2da376d-a30d-44df-832f-40f5a0db2794-0.parquet
| L——data-d847527e-c40a-4e31-8671-c11d786be3b8-0.parquet
F—— index
| L——index-6d7b739b-ddla-4347-a19d-765e8b952f5e-0
—— manifest
|  F—— index-manifest-786b8ec0-c760-49b9-9dc3-d53d637cd39a-0
| F—— manifest-3d39b500-7476-4d58-97€0-542671778579-0
| F—— manifest-3d39b500-7476-4d58-97e0-542671778579-1
| F—— manifest-cd2c032f-0d2c-406f-9c¢20-b86010160103-0
| F—— manifest-cd2c032f-0d2c-406f-9c20-b8601016b103-1
| F—— manifest-list-80af5d28-6d93-40c9-867f-3f400al4c1d2-0
| F—— manifest-list-80af5d28-6d93-40c9-867f-3f400al4cld2-1
| F—— manifest-list-80af5d28-6d93-40c9-867f-3f400al4cld2-2
| F—— manifest-list-80af5d28-6d93-40c9-867f-3f400al4c1d2-3
| F—— manifest-list-b6c20310-727c-4fb0-bb7c-b878b07dffle-0
| F—— manifest-list-b6c20310-727c-4fb0-bb7c-b878b07dffle-1
| F—— manifest-list-b6c20310-727c-4fb0-bb7c-b878b07dffle-2
|  L—— manifest-list-b6c20310-727c-4fb0-bb7c-b878b07dffle-3
—— schema
| “——schema-0
—— snapshot
F—— EARLIEST
F—— LATEST
—— snapshot-1
—— snapshot-2
—— snapshot-3

—— snapshot-4

Deletion VectorSs {44554



Deletion VectorSMORZEEIHBEXILL,

2z

-- #E1TE: number-of-rows=
500,000,000, B BEIARTZEEA/N2I97.3GB
-- FESEE: 0~ 1,000,000,000

-- ¥h7 FH#£%390,000,000+

E=RHKE: 1FE 1BE 8CU

iSEEXDeletion Vector

SF=100 on HDFS

MOR PKZ=

DVZ

JRaRERE R HIEE: 393461137 | #UEE: 393465715
500,000,000
SQL EFEERE (B4 #) | TEEE (B F)

select count(1) from p
aimon_hdfs.paimon_d
b.dv_orders;

51.408

9.022

select avg(order_prod
uct_id) from paimon_h
dfs.paimon_db.dv_ord
ers where order_prod
uct_id > 100;

51.063

8.905

select avg(order_prod
uct_id),avg(order_sho
p_id) from paimon_hd
fs.paimon_db.dv_orde
rs where order_produ
ct_id > 100:

59.356

9.340

select avg(order_prod

uct_id),avg(order_sho

p_id),avg(order_user_i

d) from paimon_hdfs.

paimon_db.dv_orders

where order_product_i
d > 100;

64.908

9.714




CREATE MATERIALIZED VIEW mv1 AS
SELECT *

FROM lineorder t1

LEFT JOIN customer t2

ON t1.lo_custkey =t2.c_custkey
GROUP BY c_city

BailE

SELECT lo_orderdate, c_city, count(*)
FROM lineorder t1

LEFT JOIN customer t2

ON t1.lo_custkey =t2.c_custkey

LEFT JOIN supplier t3

ON t1.lo_suppkey =t3.s_suppkey

HiEEifPaimon

*

refresh

Ba1F BYH I B &I XS IEBR MR
X #F Aggregate. Join. Union Z&if
e =n S Stk

Complete match

partial match

query delta join



Unified Catalog

A {EFSEE

Ei—Catalog, ENASZ ST, T #FHive MetaStoref[]DLF
B1E ASZHFFileSystem
Paimon/Hive/Iceberg/Hudi/Kudu/Delt

a Lake...

CREATE EXTERNAL CATALOG unified catalog
PROPERTIES

"type"="unif1ied",

"unifled. astore.type"="dlf",

“paimon.catalog.warehouse”="0ss://<YourBucketName>/<YourPath>/"




Paimon Sink
AT (SRS

¥

« ¥ Connector SinktEZR - HRNNSHFEH. FREE F
o FIi&EINI Writer, 1J&FPaimon B, BYEsERY
SDK, HTItS - BEENEFERE, REXE

- IRITTEEE, FTTREA

MySQL [(none)]> select count(l) from dlf2.taobao_db.commerce_taobao_adv_ad_feature;

1 row in set (3.550 sec)

MySQL [(none)]> create table dlf2.sr.test as select * from dlf2.taobao_db.commerce_taobao_adv_ad_feature limit 1;
Query OK, 1 row affected (14.669 sec)

MySQL [(none)]> select * from dlf2.sr.test;

e 4o T EEEEE PR T EEEEE P e e +
| adgroup_id | cate_id | campaign_id | customer_id | brand | price |
e 4o T EEEEE PR 4o 4o e +
| 63133 | 6406 | 83237 | 95471 | 170.0 |

1 row in set (4.978 sec)
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