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Spark

== Physical Plan ==
AdaptiveSparkPlan (69)
+- == Final Plan ==
Execute InsertIntoHadoopFsRelationCommand (44)
+- WriteFiles (43)
+- ShuffleQueryStage (42), Statistics(sizeInBytes=90.7 GiB, rowCount=1.45E+8)
+- Exchange (41)
+- % Project (40)
+- % SortMergeJoin LeftOuter (39)
:- x Sort (16)
+- ShuffleQueryStage (15), Statistics(sizeInBytes=63.5 GiB, rowCount=1.45E+8)

#Scala

Soar

== Physical Plan ==
AdaptiveSparkPlan (69)
+- == Final Plan ==
Execute InsertIntoHadoopFsRelationCommand (44)
+- WriteFiles (43)
+- ShuffleQueryStage (42), Statistics(sizeInBytes=90.7 GiB, rowCount=1.45E+8)
+- Exchange (41)
+- * Project (40)
+- * SortMergeloin LeftOuter (39)
:— * Sort (16)
+- ShuffleQueryStage (15), Statistics(sizeInBytes=63.5 GiB, rowCount=1.45E+8)
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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
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Comet

Cluster DAG/Task

Manager scheduler = LBbin

SQL planner

Spark (JVM based)

Spark Compatible Operators &
Expressions

I

Apache Arrow DataFusion

Comet Execution
Engine
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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
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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







& SmartData

P £ Do y.



Ft Ebed&@d\de dfr ¥ Spar Kk

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
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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)  91c52e1 (O <>

ﬁ 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 <>
9 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 Ocb3ce2 Ll;‘ S
& zhouyuan authored yesterday - v/ 10 /10

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

Verified) cdc17ff (00 <>
1‘*?3 zhztheplayer authored yesterday - v/ 10 /10 =

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

Verified) 3343cb4 (03 <>

-o- Commits on Aug 27, 2025

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

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

Verified c4ele95 Ll;l <>
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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>




t ZD o 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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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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./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:
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ﬁGluten

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

Expected all dependencies to requi
org.apache.s k:spark-core 2.12 .5 requ1re~ »cala version: 2.12.18
G] Mu1t1p1e ve la 11 detected!
y compili

gluten/shi s
4 source files to ,opt
0] compller p1ug n:

not enough arguments for method getPartitionedrile: (file: o
part1t1on alue:: org.apache.sp
Unspecified ue parameter part
.flatMap(p == p.files.map(f == PartitionedFileUtil.getPartitionedFile(f, p.values]

‘gluten/s 'spa 7 ‘main/scala/org/apache/ ! /shims : i ala:! : not enough arguments for method splitFile
org.apache. hadoop f Path, 1 1 le: Boolean, maxbplxtBut 5 . a . <.sgl.catalyst.InternalRow)Seqlorg.apache.spark
pec1f1ed value parameter part1t1on /alues.
PartitionedFileUutil.splitFil

R alajorg/apache/spark/sql/execution/abstractFileSourceScanExec.scala: 184: : not enough arguments for method getPartitionedrile:
hadoop f~ Path. patt1t1on a1ue~' .Sf sql.catalyst.InternalRow)org.apache.spark.sql.execution.datasources.PartitionedFile.
OR] Unspecified walue p
.flatMap(p == p.files.map(f == Partiti ! il. art it i ile(f, p.values)))

/ f / 7 'sql/execution/AbstractFileSourceScanExec.scala:272: : not enough argumer for method splitFile
org.apache.hadoop.fs.Path, 1 , max5plitBytes: Long, partitionValues: org.apache.spark.sqgl.catalyst.InternalRow)Seq[org.apache.spark.sql.executq
Un=pec1f1ed value parameter filePath
PartitionedFileutil.splitFiles(

four found
xception compilati occurrec!'!
P Lted ;;i_ rror: 1 (Exit
[Defaul tExecuto

SmartData
2025
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-
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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Comet - 0.9.0 (self bullt ) + Spark 3.5.5 Java 17

Gluten 01.40( d d N+YSpatk)3.5.2 Java 17
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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:
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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




Lt £ D ¢ &rist

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
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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
e sandybridge

ES:ESI 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
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%

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 ~
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.

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.
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@ 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,
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