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NMpo uto 3ToT AoKNaA?

N3meHeHMne cpeabl ucnonHeHma Spark

SPark Soar

== Physical Plan ==
AdaptiveSparkPlan (69)

== Physical Plan == +- == Final Plan ==
AdaptiveSparkPlan (69) Execu'fe Ir.|sertIntoHadoonsRelat:.anCcmmand (44)
— == Final Plan == +- WriteFiles (43)
= &3 R - +- ShuffleQueryStage (42), Statistics(sizeInBytes=90.7 GiB, rowCount=1.45E+8)
Execute InsertIntoHadoopFsRelationCommand (44) +- Exchange (41)
+- WriteFiles (43) +- % Project (40)
+- ShuffleQueryStage (42), Statistics(sizeInBytes=90.7 GiB, rowCount=1.45E+8) +- * SortMergeJoin LeftOuter (39)

:— * Sort (16)
+- ShuffleQueryStage (15), Statistics(sizeInBytes=63.5 GiB, rowCount=1.45E+8)

afy G

) DATAFUSION COMET" ﬁ Gluten

+- Exchange (41)
+- % Project (40)
+- % SortMergeJoin LeftOuter (39)
:- x Sort (16)
:  +— ShuffleQueryStage (15), Statistics(sizeInBytes=63.5 GiB, rowCount=1.45E+8)

$Scala




O cebe

Data Engineer, 18 net B IT, n3 Hnx 15 B o6nacrm BI/DE

« 2007-2011 CbepbaHk, pazpaboTtka OLTP-pelieHnmn Ha
Oracle, X[1/Reporting Ha cTeke Microsoft

« 2012-2016 CbepbaHk, pazpabortka LIX/ Ha Oracle /
Teradata / Informatica PC

« 2016-2018 KPOK, npoektbl Ha Oracle / Informatica /
Hadoop (HDP, Arenadata) / Spark / Hive / NiFi

« 2018-2019 lNasnpomHedTb, noctpoeHne DatalLake
(Arenadata, MS SQL, Informatica, Spark/Hive)

« 2019-... YectHbiM 3HaK, DatalLake (Vanilla Hadoop/
Spark / Hive / Hbase / ClickHouse / Postgres etc.)




O koMmnaHum YecTHbIN 3HaAK

Co3paem cuctemy umppoBOU MapKNPOBKUN U NPOCIeXKMBaAHUA
ToBapoB "YectHbiK 3Hak" B Poccun n ctpanax EA3C

* OcHoBaHa B 2017 roay

> 1000 coTpyaHMKOB

Odwuckl pazpaboTtkn B MockBe, MNuTtepe, MNMeH3e, YabaHoBcke, HnxxHem HoBropoae

Pa3zHoobpa3Hble ToBapHble rpynnbl (Tabak, Monoko, Boga, NMueo, Jlekapctea, Oaexaa, ObyBb, ...)
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O TexHoO/MI0rNUYecKom naHgwadre

APACHE

PHUYENIX

AP RARCHE

HBARSE
cassandra

4 knactepa (~ 600 mawwmnH)
~10 Pb xpaHeHua

Sistha

Knactep 18 mawwuH
Emkoctb— 1,1 Pb

SmartData

sgs‘a‘r"Y &

Knacrep 590 cepsepos
202 Tb RAM
15 Pb xpaHeHus

& |3sperReports @

re’dash

Apa.che é
Airflow &
Apache Zeppelin

jupyterlab H;' 'e
S

kubernetes

ClickHouse

Knacrep 86 mawwH
800 Tb xpaHeHus

PostgreSQL

2 knacrepa Patroni
~2 Tb xpaHeHuna

FScala



CopeprkaHue

Kak pa6boTtaert Spark 6e3 gBM)XKOB?

Kak pa6bortator agBmXXKun B Spark?

[lopora K pabouemy cetany — UTo Ha nyTu?
Llenn n noagxopabl K TeCTUPOBaHUIO
Pe3syabTaTbl UCNbITAaHNA

BbiBOAbDI




Kak pabortaer Spark?
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https://habr.com/ru/articles/901078/

Kak paboratror
ABVKKWU?
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. SmartData

Gluten/Velox

Physical Plan

Columnar Vector

Plan Memory Columnar : .
Shuffle Gluten Plugln Shim Layer Fallback m

Substrait Substrait Substrait Substrait
SUbSt't‘> Velox ClickH Arrow Compute FPGA/GPU/ASIC
elox IckHouse (Reference) Accelerators

[lpo moaynbHble B/ - soknag,
[MaBna Conoa0BHMKOBA Ha
SmartData 2024

2025



https://smartdataconf.ru/archive/2024/talks/f0f13389f1674c61a3d4e17cea0205ef/

Comet

Cluster DAG/Task

Manager scheduler = LBbin

SQL planner

Spark (JVM based)

Spark Compatible Operators &
Expressions

I

Apache Arrow DataFusion

Comet Execution
Engine




OxBart Gluten

incubator-gluten

Home
Getting-Started

Velox Backend's Supported

Operators & Functions
Velox Backend Limitations
Developer Overview

Velox Backend

Troubleshooting
Gluten Release

Aggregate Functions Support
Status

Generator Functions Support
Status

Scalar Functions Support
Status

Window Functions Support
Status

Operator Map

Gluten supports 30+ operators (Drag to right to see all data types)

Executor

FileSourceScanExec

BatchScanExec

FilterExec

ProjectExec

HashAggregateExec

BroadcastHashJoinExec

ShuffledHashJoinExec

SortExec

Description

Reading data from files,
often from Hive tables

The backend for most file
input

The backend for most filter
statements

The backend for most
select, withColumn and
dropColumn statements

The backend for hash
based aggregations

Implementation of join
using broadcast data

Implementation of join
using hashed shuffled
data

The backend for the sort
operator

Gluten Name

FileSourceScanExecTransformer

BatchScanExecTransformer

FilterExecTransformer

ProjectExecTransformer

HashAggregateBaseTransformer

BroadcastHashJoinExecTransformer

ShuffleHashJoinExecTransformer

SortExecTransformer

Scalar Functions Support Status

Out of 357 scalar functions in Spark 3.5, Gluten currently fully supports 239 functions and
partially supports 24 functions.

Array Functions

Aggregate Functions Support Status

Out of 62 aggregate functions in Spark 3.5, Gluten currently fully supports 54 functions and
partially supports 1 function.

Aggregate Functions

Window Functions Support Status

Out of 9 window functions in Spark 3.5, Gluten currently fully supports 9 functions.

Window Functions

Generator Functions Support Status

Out of 7 generator functions in Spark 3.5, Gluten currently fully supports 7 functions.

Generator Functions



OxBat Comet

Q, Search the docs ...

OVERVIEW:
Comet Overview

Comparison with Gluten

USER GUIDES:
Comet 0.10.0-SNAPSHOT v
Comet 0.9.x ~

Installing Comet
Building From Source
Supported Data Sources
Supported Data Types
Supported Operators
Supported Expressions
Configuration Settings
Compatibility Guide
Tuning Guide

Metrics Guide

Iceberg Guide
Kubernetes Guide

Comet 0.8.x v

CONTRIBUTOR GUIDE

Getting Started

SmartData

Supported Spark Operators

The following Spark operators are currently replaced with native versions. Query stages that contain any
operators not supported by Comet will fall back to regular Spark execution.

Operator

Projection

Filter

Sort

Hash Aggregate

Limit

Sort-merge Join

Hash Join

BroadcastHashJoinExec

Shuffle

Expand

Union

Notes

Mopac4éT obLero KONMYeCcTBa y BCex KaTeropuii:

Kareropus

Literal Values

Unary Arithmetic

Binary Arithmetic

Conditional Expressions

Comparison

String Functions

Date/Time Functions

Math Expressions

Hashing Functions

Boolean Expressions

Bitwise Expressions

Aggregate Expressions

Arrays (experimental)

Structs

Other

WUtoro

KonmuecTBo BbipaXxeHui

1

25

19

17

15

128

BbiBop: Apache DataFusion Comet Bepcum 0.9 nonnepxueaet 128 pasHbiX BbIpaXKeHUA U GYHKLMIA,

pacnpegenéHHblx no 15 kateropuam.

Ecnu Hy>xHo ByaeT nokaTeropuiAHbIi cNUcoK unu noapobHee NPo Kakyio-To GpyHKUMIO — AaiiTe 3HaThb!

@6 PPL

~
=/






Fallback

APACHIE

Spor —_— Jobs Stages Storage Environment Executors Gluten SQL / DataFrame SQL [/ DataFrame

Gluten SQL / DataFrame

» Gluten Build Information
~ Queries: 155

Page: 1 2 > 2 Pages. Jump to 1 .Show 100 items il
ID ~ Description Num Gluten Nodes Num Fallback Nodes
154 Process partition: 865 53 6
+details
153 Process partition: 964 53 6

+details
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C6opka — Bepcum Spark

ﬂ cka4aTb comet gluten 6e3 peructpauum n cmc

Comparison of Comet and Gluten — Apache DataFusion Comet...

datafusion.apache.org » comet/user-guide/gluten._...
One of the main differences between Comet and Gluten is the choice of native execution en-
gine. Gluten uses Velox, which is an open-source C++ vectorized query engine created by Meta.

- SmartData

T 2025




C6opka - daily updates

Commits

¥ main ~ Ay Allusers ~ B Alltime ~

-o- Commits on Aug 29, 2025

[MINOR] Remove unnecessary fields in WholeStageTransformer(#10560)

Verified) 74a0200 (0 <>
@ beliefer authored 26 minutes ago - v/ 10 /10

[VL] Separate filesystem configuration initialization (#10540)

Verified) ad4393e (0 <>
113 marin-ma authored 39 minutes ago - v/ 10 /10

' [GLUTEN-9671][VL] Fix broadcast exchange stackoverflow due to Kryo serialization (#10541) == Verified) 91cs2e1 (D <>

& felixloesing authored 7 hours ago - v/ 10 /10
-o- Commits on Aug 28, 2025

[FLINK] Add java-17 profile for Flink build and update project version in Flink doc (#10561)

Verified) edcésef (0 <>
;Q zjuwangg authored 18 hours ago - v/ 10 /10

Verified) 102355 () <>

' [GLUTEN-6887][VL] Daily Update Velox Version (2025_08_28) (#10571) ==

' GlutenPerfBot and glutenperfbot authored yesterday - v/ 10 / 10

[GLUTEN-10552][VL] Fix openEuler compiling issue (#10564) ==

Verified ocbsce2 (O3 <>
& zhouyuan authored yesterday - v/ 10 /10

[VL] Gluten-it: Clean up Maven dependency relationships (#10563)

Verified) cdc17ff (00 <>
f‘?j zhztheplayer authored yesterday - v/ 10 /10 =

[GLUTEN-10555] Remove unnecessary parameter leafTransformers for WholeStageTransformer (#10556)
@ beliefer authored yesterday - v 10 /10

Verified) 3343cb4 (0 <>

-o- Commits on Aug 27, 2025

' [GLUTEN-6887][VL] Daily Update Velox Version (2025_08_27) (#10549) ==

 GlutenPerfBot and glutenperfbot authored 2 days ago - v 10 /10

Verified c4ele95 Ll;l <>




Cé6opka - Bepcun Spark

incubator-gluten / pom.xmi

[ Files
Code Blame 1670 lines (1651 loc) - 59.7 KB
O v1.4.0 - Q
347 <id>spark-3.5</id>
Q Gotofile t 348 <properties>
— s 349 <sparkbundle.version>3.5</sparkbundle.version>
350 <sparkshim.artifactId>spark-sql-columnar-shims-spark35</sparkshim.artifactId>
> . cpp 351 <spark.version>3.5.2|</spark.version>
> BB dev 352 <iceberg.version>1.5.8</iceberg.version>
353 <delta.package.name>delta-spark</delta.package.name>
> BB docs 354 <delta.version>3.2.0</delta.version>
355 <delta.binary.version>32</delta.binary.version>
> M ep 356 <hudi.version>@.15.0</hudi.version>
. datafusion-comet / pom.xml
[ Files
Code Blame @ 1146 lines (1093 loc) - 40.8 KB
© 0.9.0 - Q
600 <profile>
Q Gotofile t 601 <id>spark-3.5</id>
602 <properties>
> BB .github 603 <scala.version>2.12.18</scala.version>
604 <spark.version>3.5.6</spark.version>
> @@ .mvn 605 <spark.version.short>3.5</spark.version.short>
N . benchmarks 606 <parquet.version>1.13.1</parquet.version>
607 <slf4j.version>2.0.7</slf4j.version>
> [ common 608 <shims.minorVerSrc>spark-3.5</shims.minorVerSrc>
609 </properties>
> BB conf

610 </profile>




Céopka - QAT + IAA

Intel® QuickAssist Technology (QAT) support

Gluten supports using Intel® QuickAssist Technology (QAT) for data compression during Spark
Shuffle. It benefits from QAT Hardware-based acceleration on compression/decompression, and uses
Gzip as compression format for higher compression ratio to reduce the pressure on disks and

network transmission.

This feature is based on QAT driver library and QATzip library. Please manually download QAT driver
for your system, and follow its README to build and install on all Driver and Worker node: Intel®
QuickAssist Technology Driver for Linux* — HW Version 2.0.

Intel® In-memory Analytics Accelerator (IAA/IAX)
support

Similar to Intel® QAT, Gluten supports using Intel® In-memory Analytics Accelerator (IAA, also called
IAX) for data compression during Spark Shuffle. It benefits from IAA Hardware-based acceleration on
compression/decompression, and uses Gzip as compression format for higher compression ratio to
reduce the pressure on disks and network transmission.

This feature is based on Intel® QPL.

SmartData
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Cé6opka - Comet

25/07/21 15:30:09 ERROR Executor: Exception in task 2.1 in stage 7.0 (TID 19)
org.apache.comet.CometNativeException: General execution error with reason: Generic HadoopFileSystem error: Hdfs support is not enabled in this build.
at org.apache.comet.Native.executePlan(Native Method)
at org.apache.comet.CometExecIterator.$anonfun$getNextBatch$2(CometExecIterator.scala:155)
at org.apache.comet.CometExecIterator.$anonfun$getNextBatch$2$adapted(CometExecIterator.scala:154)
at org.apache.comet.vector.NativeUtil.getNextBatch(NativeUtil.scala:157)
at org.apache.comet.CometExecIterator.$anonfun$getNextBatch$l(CometExecIterator.scala:154)
at org.apache.comet.Tracing$.withTrace(Tracing.scala:31)
at org.apache.comet.CometExecIterator.getNextBatch(CometExecIterator.scala:152)
at org.apache.comet.CometExecIterator.hasNext(CometExecIterator.scala:203)
at org.apache.spark.sgl.catalyst.expressions.GeneratedClass$GeneratedIteratorForCodegenStage4.cometcolumnartorow_nextBatch_0%(Unknown Source)
at org.apache.spark.sgl.catalyst.expressions.GeneratedClass$GeneratedIteratorForCodegenStage4.processNext(Unknown Source)
at org.apache.spark.sgl.execution.BufferedRowIterator.hasNext(BufferedRowIterator.java:43)
at org.apache.spark.sgl.execution.WholeStageCodegenEvaluatorFactory$WholeStageCodegenPartitionEvaluator$$anon$l.hasNext(WholeStageCodegenEvaluatorFa
at org.apache.spark.sgl.execution.SparkPlan.$anonfun$getByteArrayRdd$1(SparkPlan.scala:388)
at org.apache.spark.rdd.RDD.$anonfun$mapPartitionsInternal$2(RDD.scala:893)

SmartData
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C6opka — Bepcum Spark

He TonbKo NuiLb Bce Bepcuu Spark
NoAOKHAYT.

BepHee ManokKronoaonayT

. SmartData
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C6opka — Bepcum Spark

APACHE
DATAFUSION COMET"

./mvnw clean package -Prelease -Pjdkl7 -DskipTests \
-Dskip.surefire.tests= -Dscala.version=2.12.15 -Dspark.version=3.5.1 \
-Dspark.version.short=3.5 -Dparquet.version=1.13.1 -Dslf4j.version=2.0.7 \
-Dshims.minorVerSrc=spark-3.5 -Dmaven.gitcommitid.skip= ;

] compiler br 1.8/z1nc/org.scala-sbt/org. - bin 2.12.15 61.6-1.8.0 26221110T195421.]ar

] compiling a s ' q .

R] [ 1 /o Jex ' apache/spark/sql/comet/s imTaskMetrics.scala:308: value withExternalAccums is not a member of org.apache.spark.executor.TaskMetrics
R] one

Reactor Summary for Comet Project Parent POM 6.9.8:

Comet Project Parent POM ...........ooiiiiimniinnnn. SUCCESS
comet-common i
comet-s

come

comet-

] Total time:
] Finished at:




C6opka — Bepcum Spark
ﬁ Gluten

mvn clean compile -Pbackends-velox —-Pjava-17 —-Pspark-3.5 \
—Phadoop-3.3 -Dspark.version=3.5.5 -DskipTests

(scala-compile- f1r'tJ @ k -columnar-sh
1

orq apache pa _2.12: requir »cala version: 2.12.18
Mu1t1p1e vers : detected!
fexternal/gluten/shims in/]
ernal/gluten/shim
ng 24 source fTiles to Jopt
compller plugin: BasicArtif i ,3.1.6,nul
‘anst/extern i ; 7 /5C ache/gluten 'shims /s p: 3 hims.scala:152: : not enough arguments for method getPartitionedrile: (file: or
itionvalu : at: ow)org.apache.spark i i
] Unipecified
.flatMap(p

‘anst/external/gluten/shims < / / /sgl/shims/s 5/Spark355hims .scala:418: : not enough arguments for method splitFiles:
ta, filePath: org che.hadoop. 1 le: 5: rg.apa . rk.sgl.catalyst.InternalRow)Seq[org.apache.spark.sgl.execution.datasg
] Unspecified wvalue parameter part1t1on lalues
] PartitionedFileUtil.splitFile

1 fopt/anst/external/gluten/shims/s /src/mai : I TEE rk/sql/execution/AbstractFileSourceScanExec.s a:l8 : not enough arguments for method getPartitionedrile:
.fs.Path, partitionvalues: . ap: .spark.sql.catalyst. alR g.apache.spark.sql.execution.datasources.Partitionedrile.
] Unspecified value parameter partitionValues.

.flatMap(p == p.files.map(f == PartitionedFileUtil. getFart1t1onedF11eLf p.values)))

1 /opt/anst/external/gluten/shim ar re/mat alajorg/apache/spark/sql/execution/AbstractFileSourceScanExec.scala:272: : not enough argumen for method splitFiles
atusWithMetadata, file ath org.apache. hadoop fs.path, issplitable: Eoo]ean. maxSplitBytes: Long, partitionValues: org.apache.spark.sqgl.catalyst.InternalRow)Seq[org.apache.spar
] Unspecified value parameter filePath.
PartitionedFileutil.splitFil
]

found

SmartData
2025




C6opka — Bepcum Spark

-
s

:;.

“Runtime

Caused by: java.lang.NoSuchMethodError: '
org.apache.spark.shuffle.IndexShuffleBlockResolver$.$lessinit$greater$default$3()'
at org.apache.spark.shuffle.sort.ColumnarShuffleManager.<init>
(ColumnarShuffleManager.scala:38)

. SmartData
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Cé6opka - Bepcun Spark

Pabouuu ceTtan

Comet - 0.9.0 (self built) + Spark 3.5.5 Java 17

Gluten - 1.4.0 (c canTa) + Spark 3.5.2 Java 17
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Cé6opka

(ealnizl

|
Bimesevn royer L

. A—
b~ lava ORACLE

Status: Registering Java Runtime Environment

| —

'

' 3 Billion Devices Run Java

ORACLE

| o




C6opka - rust

A fatal error has been detected by the Java Runtime Environment:

SIGILL (0x4) at pc=0x00007f7177d003c®, pid=383814, tid=384933

JRE version: Java(TM) SE Runtime Environment (17.0.4.1+1) (build 17.0.4.1+1-LTS-2)

Java VM: Java HotSpot(TM) 64-Bit Server VM (17.0.4.1+1-LTS-2, mixed mode, sharing, tiered, compressed oops, compressed class ptrs, gl gc, linux-amd64)
Problematic frame:

C [libcomet-9515336560790993069.50+6x32113c@] arrow_buffer::util::bit_chunk_iterator::UnalignedBitChunk::count_ones::h3cla9aad®bd49324+0x50

Core dump will be written. Default location: Core dumps may be processed with "/usr/share/apport/apport —p%p -s%s —c%c —d%d —-P%P —u%u —-g%g —— %E" (or dui

HOH K K W W K K WK KR KW

An error report file with more information is saved as:




Cé6opka - rust

datafusion-comet /| Makefile

Code Blame 109 lines (99 loc) - 5.39 KB

100 release:

101 cd native && RUSTFLAGS="$(RUSTFLAGS) -Ctarget-cpu=native"| cargo build —--release $(FEATURES_ARG)
102 ./mvnw install -Prelease -DskipTests $(PROFILES)

103 release-nogit:

104 cd native && RUSTFLAGS="-Ctarget-cpu=native" cargo build —--release

105 ./mvnw install -Prelease -DskipTests $(PROFILES) -Dmaven.gitcommitid.skip=true

106 benchmark-%: release

107 cd spark && COMET_CONF_DIR=$(shell pwd)/conf MAVEN_OPTS='-Xmx20g ${call spark_jvm_17_extra_args}'

SmartData




Cé6opka - rust

Executors

Show Al

Executor
ID

48

64

73

101

driver

SmartData

-~
-

Address

entries

Status

Dead

Dead

Dead

Dead

Active

Active

RDD
Blocks

Storage
Memory

228.5 KiB [ 114.9
GiB

228.5 KiB/114.9
GiB

228.5 KiB/114.9
GiB

84.5KiB [114.9
GiB

7.5 MiB [ 28.5
GiB

5.2 MiB [/ 114.9
GiB

Disk

Used

008B

0.08B

0.08B

0.0B

008B

0.08B

Cores

40

40

40

40

40

Active
Tasks

0

0

0

0

0
—

Failed
Tasks

Complete
Tasks

17

294



Cé6opka - rust

root /n.blagodarny# rustc --print target-cpus pentium
Available CPUs for this target: pentium-m
native - Select the CPU of the current host (currently icelake-server). pent ium-mmx
alderlake pentium2
amdfam1e entium2
arrowlake P .
arrowlake-s pent wum3m
arrowlake s pent'!_urrldl
athlon pentiumdm
athlon-4 pentium_4
athlon-fx pentium_4_sse3
athlon-mp pentium ii
athlon-tbird pentium iii
atmon—xp pentium 111 _no_xmm_regs
athlonbd pentium_m

athlon64-ssel h
atom pent ium_mmx

atom_ssed 2 pentium_pro
atom_ssed 2 movbe pentiumpro
barcelona prescott
bdver1 raptorlake
bdver2 rocketlake

bdver3 sandybridge
Eg:igt sapphirerapids

broadwell sierraforest
btverl silvermont

btverz skx

c3 skylake

c3-2 skylake-avx512
cannonlake skylake_avx512
cascadelake slm
clearwaterforest tigerlake

cooperlake o

COre-avx-1 t
core-avx2 westmere

core? winchip-ch

core_2 duo_ssed 1 winchip2

core_2 duo_ssse3 *B86-64 - This is the default target CPU for the current build target
core_2nd_gen_avx %86-64-vZ

core_3rd_gen_awvx ¥B6-64-v3

core_4th_gen_awvx %86-64-yvd

core_dth_gen_avx_tsx yonah

core 5th _gen_awx

core_Sth_gen_avx_tsx znverl
core_aes pclmulgdg Znvera
core_17 _ssed 2 Znver3
corei? Znverd
coreil7-avx Znvers




Cé6opka - rust
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C++ Gluten

%

Ubuntu 16.04 LTS
Xenial Xerus

Comma-separated list of YARN node names

spark.yarn.exclude.nodes (none) ) .
which are excluded from resource allocation.

i SmartData



Classpath

java.lang.ClassNotFoundException:
org.apache.spark.sql.comet.execution.shuffle. CometShuffleManager #864

. . . . o . Assignees
-l- radhikabajaj123 opened on Aug 22, 2024 - edited by radhikabajaj123 Edits v
Er No one assigned
Hello,
Labels
| am getting the following exception when running spark-submit: No labels
Exception in thread "main” java.lang.reflect.UndeclaredThrowableException
at org.apache.hadoop.security.UserGroupinformation.doAs(UserGroupinformation.java:1780) Type
at org.apache.spark.deploy.SparkHadoopUtil.runAsSparkUser(SparkHadoopUtil.scala:67) No type
at org.apache.spark.executor.CoarseGrainedExecutorBackend$.run(CoarseGrainedExecutorBackend.scala:429)
at org.apache.spark.executor.YarnCoarseGrainedExecutorBackend$.main(YarnCoarseGrainedExecutorBackend.scala:83) Projects
at org.apache.spark.executor.YarnCoarseGrainedExecutorBackend.main(YarnCoarseGrainedExecutorBackend.scala) No projects

Caused by: java.lang.ClassNotFoundException: org.apache.spark.sgl.comet.execution.shuffle.CometShuffleManager

Run Spark Shell with Comet enabled

Make sure SPARK_HOME points to the same Spark version as Comet was built for.

export COMET_JAR=spark/target/comet-spark-spark3.5_2.12-0.10.0-SNAPSHOT. jar

$SPARK_HOME/bin/spark-shell \
——jars $COMET_JAR \
——conf spark.driver.extraClassPath=$COMET_JAR \
——conf spark.executor.extraClassPath=$COMET_JAR \
——conf spark.plugins=org.apache.spark.CometPlugin \

SmartData
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1. Co3patb B hdfs 3 konun kaxxgoro output. Mo
BO3MOXXHOCTU-PA3MHOXUTb Takxe input.

?
Kak? T

'd Y
2. CkonupoBatb AF DAG, coenatb 3
napann. Lenoykn pac4éTos.

v \

L
3. OTknoumnTb dyn.allocation, 3apaTb
num_executors = const

[ 4. 3anycTuTb 0QHOPa30BO ]4—[ 6.3 CKoppeKTupoBaTh Kof, jﬂ—

(. /

p. S

3anycka

[ 5.1 CkoppekTupoBaTb napaMeTpbl
Yes

6.1 MocmoTpeTs Ha nnax / rpad J

.2 Koppe 0 OMO ?
PPEKTUPOBKW MOMOTIN 5aBOTH

4 N\
7. MHorokpatHble 3anycku nogpAag, B 6.2 Mo>KeM NoBN1ATL?
pa3Hoe BpemAa nunbo Il ¢ npogoBbiM
No pacyéTom.

; 7

_/

8. AHanu3 cTaTUCTUKN METPUK
paboThl

9. EcTb cTabunbHbin ahpeKkT?
[aHHbIe KOPPEeKTHbLI?

KoHel.
He BHeapAem.

KoHeu.
BHeopAem.

SmartData No
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MoHuTopumHr spill

@ Spark History / OFLLINE-PROD / 2.5.5 / 355-SHS-stage [Z) Save
GET % http://spark355-history. ||| I -/ '/arrlications/application_1755012381623_128726/1/stages?details=false
Params ) Body v~ O 2000K - 126ms - 2.57kB - &
Cookies
Query Params {} JSON ~ > Preview {9 Visualize ~ =
Key Value  Description s Bulk Edit 11 "numcd [ spill A2 ab, K| 10f10
12 SUPMIc e coi s me + ceie v feime e eemicaws
details  false 13 "firstTaskLaunchedTime": "2025-08-25T15:49:54.421Gl
o 14 "completionTime": "2025-08-25T15:53:26.036GMT",
Key Value Description o K

15 "executorDeserializeTime": 1478799,

16 "executorDeserializeCpuTime": 1378609876307,

17 "executorRunTime": 82446139,

18 "executorCpuTime": 66404264140615,

19 "resultSize": 325864108,

20 "JvmGcTime": 1637549,

21 "resultSerializationTime": 8215,

22 "memoryBytes-ed": 0,

23 "diskBytesSpilled": 0,

24 "peakExecutionMemory": 0O,

25 "inputBytes": 0O,

26 "inputRecords": 0O,

27 "outputBytes": 340179035853,




MoHuTopuHr HatusHou RAM
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SoarK ;;, Jobs Stages

-

Storage Environment

Executors

~Show Additional Metrics

() Select All

(O On Heap Memory

() Off Heap Memory

Peak JVM Memory OnHeap |/ OffHeap

@ Peak Execution Memory OnHeap / OffHeap h
@ Peak Storage Memory OnHeap / OffHeap

() Peak Pool Memory Direct [ Mapped

() Resources

() Resource Profile Id
() Exec Loss Reason

Summary
4  RDD Blocks Storage Memory
Active(141) 0 0.0B/9.3TiB
Dead(1) 0 0.0B/67.3 GiB
Total(142) 0 0.0B/9.3TiB
Executors
Show 20 4+ entries
Executor RDD
D Address Status Blocks
18 Active 0
33 Active 0
136 Active 0
73 Active 0
74 Active 0

Executors

SQL / DataFrame

Storage

Memory

0.0B/67.3GiB

0.0B/67.3GiB

0.0 B/67.3 GiB

0.0B/67.3GiB

0.0B/67.3GiB

Disk Used

008B

0.0B

00B

Cores

2100

2115

Peak JVM Memory OnHeap |

OffHeap

1.5 GiB / 135.5 MiB

1.4 GiB [ 131.8 MiB

1.3 GiB /122.7 MiB

1.3 GiB [/ 122.6 MiB

1.3 GiB [ 123.9 MiB

Active Tasks

Peak Execution Memory OnHeap |

OffHeap

0.0B/16.5 GiB

0.0B/12.6 GiB

0.0B/16 GiB

0.0B/14.3GiB

0.0B/12.8GiB

Failed Tasks

Complete Tasks

10530

72

10602

Peak Storage Memory OnHeap /

OffHeap

8MiB/0.0B

8MiB/0.0B

7.5MiB/0.0B

7.5MiB/0.08B

7.5MiB/0.08B



JlornpoBaHue aencreBnn-nHepa

@ SublimeText File Edit Selection Find View Goto Tools Project Window Help
® @
4P ue penan.txt USEFUL.txt

————comet

3anynnvn 9.9.0

Bepcua npu cbopke 3.5.5

—He 3asenocb-HeT hdfs

M3MEeHWN KoMaHoy cbopku Ha 0.9.0-noppepxka hdfs
pobasun onuuu cabmuta

MONPOBOBATH CKAYAHHbIN XAP — oH 6e3 xpdc : (
Ctarget—-cpu=cascade - 3apaborano. 22/07/2025 ~18:28:23
OTBaNWIOCb Ha NYCTbIX wWadn napTULMUAX

NOMeHsAN napamMeTpsl 3anycka, nepeco3gan Ttabnuuy

noexano!

———gluten

B3an 1.4.0 c cauta - owmbka org.apache.gluten.exception.GlutenException:

corrupt tzdb: rule 'R' does not exist

sudo —s && sudo apt—-get update && sudo apt—get install ——reinstall tzdata + hzupdater jvm ouwmbka ywna

Caused by: java.lang.NoSuchMethodError: 'scala.collection.Seq org.apache.spark.sql.execution.PartitionedFileUtil'
cbopka ¢ 3.5.5 He kKoMnuNUTCA

noctasun spark 3.5.2 Ha Bopkep A0, Muwa cpenan apxus

paboTaert!

o SmartData
T o005




JlornpoBaHue gencrenmn-napamMmeTpbl

SmartData

ybpanu SHJ

Gb
jvm + offheap non jvm spill BpeMA MUH

orig 58+8 23,3 38
comet 4 30 199,9 55
gluten 8 30 5826,6 103

orig 58+8 80,4 35
comet 8 30 129,0 52
gluten 10 35 5652,5 100

orig 58+8 0,0 39
comet 10 30 117,0 55
gluten 20 30 5867,5 118

orig 58+8 0,0 33
comet 20 20 46,5 67
gluten 25 20 6789,1 167

orig 58+8 0,0 30
comet 20 20 43,0 49
gluten 25 20 6 195,2 107

orig 58+8 0,0 38
comet 20 20 35,0 45
gluten 25 20 870,0 122
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[ ]
JOb 1 — Sllver val dfl = someHdfsInputl // 31 999 files , 27 535 079 320 rows, 3.7 TiB
filter() // X3 — take 1 part/1 subpart + field isIn + or + case

.transform() // case when when when else
.select() // 31 fields + 3 case when

val df2 = someHdfsInput2 // 31 999 files , 6 965 333 811 rows, 1.98 TiB
.filter() // x1 - take 1 part/1 subpart
.transform() //case when
.select() // 38 columns + 2 case when

val df3 = someHdfsInput3 // 31 999 files , 946 949 479 rows, 136 GiB
.filter() //x1 — take 1 part/1l subpart + 1 col === const
.select() // 3 columns

val df4 = dfl.join(df2, Seq("key_col")).join(df3, Seq("key_ col"), "left")

Window.partitionBy("key_col").orderBy(s"dttm".desc)
Window.partitionBy("key_col").orderBy($"dttm")
Window.partitionBy("key_col").orderBy($"bool_col", $"dttm'")
Window.partitionBy("key_col").orderBy($"dttm")

windowAsc. rowsBetween(Window.unboundedPreceding, Window.unboundedFollowing)
windowAsc. rowsBetween(lWindow.unboundedPreceding, -1)

-~ val windowDesc
25 I'IapTVl I-'."" val windowAsc
val windowAscl

Mo 5 parallel job /ol windowhec2

val windowAscUnbounded
val windowAscUnboundedMinusOne

val collect_list_func collect_list(when($"col_1" === 69, $"col2")).over(windowAscUnboundedMinusOne)
val map_from_arr_func map_from_arrays (

collect_list(when(someCondl, $"col_2")).over(windowDesc),

collect_list(when(someCondl, struct(someColSeqg.map(col): _x))).over(windowDesc)

)

df4.withColumn() // x7 case when and/or coalesce
.withColumn() // x1 cast
.withColumn() // x7 with array functions
filter() // x1 and/or/not < > !=
.withColumn() // x1@ case when and/or coalesce
.withColumn() // x5 over window
.filter() // x1 and/or/not < > != using window results
.withColumn() // x13 case when and/or coalesce
.withColumn() // x3 calc over window
.select($"col 1", $"col 2") // 85 columns

SmartData .write.parquet("hdfs://")

2025




Job 1 - Silver Exec.mem
(JVM + Native)

Job Id » Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
[ ]
N o e n g I n e 0 Process partition: 7 2025/09/02 15:19:43 12 min 11 _
Process partition: 7 1 2 8 G b

~ Details

== Physical Plan ==
3 3 Execute InsertIntoHadoopFsRelationCommand (58)
Y 4 qaca +- WriteFiles (57)
+- % Sort (56)
+- * Project (55)
+- % Project (54)
+- % Project (53)

C t 2 Process partition: 7 2025/09/02 15:19:42  22min 1)1 . 31999/31999
O m e Process partition: 7

« Details

== Physical Plan == 1 28 + 1 28 Gb
Execute InsertIntoHadoopFsRelationCommand (58)
3,6 yaca e

+- % Sort (56)
+- % Project (55)
+- % Project (54)
+- % Project (53)

Job Ild « Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total

Ve I OX 0 Process partition: 7 2025/09/02 15:19:43  21min /1 . 31999/31999 (40 failed)
Process partition: 7
= 128 +128 Gb

== Physical Plan ==

1 1 qacoe Execute InsertIntoHadoopFsRelationCommand (83)
+- WriteFiles (82)

+- VeloxColumnarToRow (81)
+- ~ ProjectExecTransformer (79)
+- ~ SortExecTransformer (78)
+- ~ ProjectExecTransformer (77)

map_from_arrays (_we0#6889,



Job 1 - Silver
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Job 2 - Gold

// files: 19 374 size: 889.5 GiB rows: 11 954 241 420 partitions: 54
val dfl = spark.read.parquet('"/foo/bar/silver")

val skipGroupColumns = Array("col_1","col 2", ...) // 14 columns
val cols = dfl.columns.filterNot(skipGroupColumns.contains(_)).map(col)

val aggDf = dfl.groupBy(cols: _x)

-agg(
sum("'col_1").as("col_1")
,sum('col_2").as("col_2")
,sum("'col_3").as("col_3")
,sum('col_4").as("col_4")
;max("key_example").as("key_example")
;max("ts").as("ts")

)

-withColumn("ts_insert", current_timestamp())

.repartition($"shard_num", monotonically_increasing_id() % 600)

.sortWithinPartitions() // 6 columns

-write.mode("overwrite")

.partitionBy("shard_num")

.parqueti”/foo/bar/gold”ﬂ

o SmartData
W 2025




Job 2 - Gold

Exec.mem
(JVM + Native)

JobId + Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
. 1 2025/09/08 172408 16min 33 . sss7smeers
No engine
0 load 2025/09/08 17:24:08 25 " e ———— i ——
82 Gb
+ Details
== Physical Plan ==
15 MUH Execute InsertIntoHadoopFsRelationCommand (12)
+— WriteFiles (11)
+- % Sort (10)
+- *x Project (9)
+- Exchange (8)
+- SortAggregate (7)
Jobld + Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
Comet : 2025/09/08 172413 S6min 372 . asersjaers (1afaled)
save
0 load 2025000008 17:2407 25 1 — L —
load
56 muH - Detats | 80+40 Gb
== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand (15) SortAggregate
+- WriteFiles (14)
+- * CometColumnarToRow (13)
+- CometSort (12) number of output rows: 9,816,517,450
+- CometProject (11) I
~ Completed Jobs (1)
Page: 1 1Pages. Jumpto 1 . Show 100 items in a page. Go
JobId v Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total 80 80 G b
e ox 0 load 2025/09/08 17:24:10 25 n e +
load
Page: 1 1Pages. Jumpto 1 . Show 100 items in a page. Go
1 1 ~ Failed Jobs (1)
’ ‘aca Fage:| 1 1Pages. Jump to 1 -Show| 100  jitems in a page. | Go Caused by: org.apache.gluten.exception.GlutenException:
JobId v Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total Error Source: RUNTIME
1 save 2025/09/08 17:24:16 1.4 h 2/3 (1 failed) Error COde: INVALID—STATE

save

Reason: An unsupported nested encoding was found.



Job 1 - Silver
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Job 3 - Gold

//files: 500 rows: 635 832 198 cols: 93
val df = spark.read.parquet("/foo/bar/gold").where("size(col 1) =

val res = df

.filter($"shard_num" === 1)
.withColumn("") // X2 simple case when
Y .where(''c_t '= -1")
28 I'IapTI/IU,I/I.I/I .groupBy() // 3x case when + 23 columns
Mob paraIIeI jOb .agg() // 2x sum + 2 max()

.withColumn("ts_ins", current_timestamp())
.drop("colname")

.repartition($"col", 600)
.write.mode("overwrite")
.parquet("/foo/bar/gold/agq|"')

= SmartData
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Job 3 - Gold

24

No engine

20 MUH

Comet 24

19 muH

24

Velox

20.5 MmuH

Process partition: 24
Process partition: 24

Process partition: 24
Process partition: 24

Process partition: 24
Process partition: 24

2025/09/12 11:14:50 3.4 min 33

~ Details

== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand (18)
+- WriteFiles (17)
+- % Project (16)
+- % Sort (15)
+- % Project (14)
+- Exchange (13)

2025/09/1211:13:46 3.2min  3/3

~ Details

== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand (18)
+- WriteFiles (17)
+- % CometColumnarToRow (16)
+- CometColumnarExchange (15)
+- SortAggregate (14)
+— x CometColumnarToRow (13)

2025/09/12 11:15:44 27 min  3/3

~ Details

== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand (31)
+- VeloxColumnarWriteFiles (30)
i— ™ WriteFilesExecTransformer (25)
+- ~ InputIteratorTransformer (24)
+- ColumnarExchange (22)
+- VeloxResizeBatches (21)

Exec.mem
(JVM + Native)

50 Gb

25+15 Gb

4+20 Gb



Job 3 - Gold

IHY'3T0 K KDYTO

«AAHHOE /INLLO BKJIKOYEHO B PEECTP
MHOCTPAHHbIX ATEHTOB
MWHUCTEPCTBA HOCTULLUWA
POCCUNCKOW ®EAEPALIUN»




Job 4 - Gold

// files: 1 250 rows: 2 302 863 614 size: 185 GiB
val preAgg = spark.read.parquet("/foo/bar/pre_agqg")

// files: 900 rows: 1 353 945 594 size: 89 GiB
val bigDimDf = spark.read.parquet("/foo/bar/big_dimension")

val goldDf = preAgg
.groupBy() // 50 simple columns
.agg(
sum($"sum_col").as("sum_col"),
sum($"cnt").as("cnt"),
max($"dttm").as("dttm"),
max($"ex").as("ex")

.transform() //withColumn case when

.join(bigDimDf, "coll", "left")

.transform(). //withColumn case when
.withColumn("shard", pmod(hash(col(colName)), 1it(n)) + 1)
.withColumn("ts_ins", current_timestamp())

.drop("col_69")

o SmartData
W 2025




Job 4 - Gold

JoblId ~
2

No engine

6.5 MuH

Job Id ~

Comet :

11 muH

Job Id +

Velox 2

9,7 MUH

Submitted
2025/09/16 09:31:00

Description

save at scala:1030
save at scala:1030

¥ Details

Duration Stages: Succeeded/Total

5.3 min 5/5

== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand (23)
+- WriteFiles (22)
+- x Project (21)
+- % Sort (20)
+- % Project (19)
+- Exchange (18)

Description Submitted Duration

save at scala:1030
save at scala:1030

~ Details

Stages: Succeeded/Total

2025/09/16 09:31:42 6.6 min 5/5

== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand (25)
+- WriteFiles (24)
+- % Sort (23)
+- Exchange (22)
+- *x Project (21)
+- % CometColumnarToRow (20)

Description Submitted

save at scala:1030
save at scala:1030

« Details

Duration Stages: Succeeded/Total

2025/09/16 09:31:13 7.7 min 5/56

== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand (43)
+- VeloxColumnarWriteFiles (42)

:— ~ WriteFilesExecTransformer (37)

+- ~ InputIteratorTransformer (36)
+- ColumnarExchange (34)
+- VeloxResizeBatches (33)
+- ~ ProjectExecTransformer (31)

Exec.mem
(JVM + Native)

Tasks (for all stages): Succeeded/Total

34 Gb

Tasks (for all stages): Succeeded/Total

15+7 Gb

Tasks (for all stages): Succeeded/Total

4+19 Gb



Job 4 - Gold
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Y10 B utore?

- Bcero 12 job, none3sHbix - 6.

- B ocHoBHOM - 3koHOMUAa RAM.

- YcKOpeHusA HeT. ﬁ

- Gold - Hopwm, silver - cTpém.
- Fallback - 3n0

- Mop, ABVMOXXKM AXKO6bLI NPUAETCA NepenucaTb

- C60MHbIE HOADI - 310

- Hash Join B Gluten n Push Based Shuffle B Comet — Tako> cebe




bonsaukn (M Gluten

spark.gluten.sqgl.columnar.forceShuffledHashJoin = false
spark.gluten.sql.columnar.sortMergelJoin = true
spark.sql.join.preferSortMergeJoin = true

Caused by: org.apache.gluten.exception.GlutenException: org.apache.gluten.exception.GlutenException: Exception: VeloxRuntimeError

Error Source: RUNTIME

Error Code: GENERIC_SPILL_FAILURE

Reason: Spill bytes will overflow. Bytes 10288278949, kMaxSpillBytesPerWrite: 2147483647
Retriable: True

Context: Operator: HashProbe[25] 22 —

Function: validateSpillBytesSize

File: /root/src/apache/incubator—-gluten/ep/build-velox/build/velox_ep/velox/exec/Spill.cpp
Line: 137

Stack trace:

# @ _ZN8facebook5velox7processl@StackTraceClEi
# 1 _ZN8facebook5veloxl4VeloxExceptionC1lEPKcmS3_Stl7basic_string_viewIcStllchar_traitsIcEES7_S7_S7_bNS1_4TypeES7_

# 2 _7N8facebook5velox6detailld4veloxCheckFailINS@_17VeloxRuntimeErrorERKSsEEVRKNS1_18VeloxCheckFailArgsETO_
# 3 _ZN8facebook5velox4execl@SpillState22validateSpillBytesSizeEm

@ rarusION COMET
spark.shuffle.push.enabled=false
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