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The Joy of JARs

and Other Flink SQL Troubleshooting Tales
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Could not execute SQL statement.
Reason:

java.lang.ClassNotFoundException



org.apache.flink.core.ts.
UnsupportedfFileSystemSchemeException:

Could not find a file system
implementation for scheme 's3'



Could not find any factory for identifier
'"hive' that 1mplements
'org.apache.flink.table.factories.
CatalogFactory' in the classpath.
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".now I will jiggle
things randomly until
they unbreak" 1s not
acceptable

-Linus Torvalds

https://libquotes.com/linus-torvalds/quote/lbrlk4;
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Troubleshooting Flink SQL

e What 1s the root error?

e Java loves stack traces!

e SQL Client often only gives
you the top level view

e fhere 1s the error coming from?

e Is what you're doing supported”

........

........
,,,,,
r ot “lu'“‘d

e e.g. JDBC Catalog is read- -
only, some table formats i
don't support UPDATE, etc.

ek
'''''
..........
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Things to always chec

e Versions

e I'l1nk vs libraries
e Dependencies, e.g.
e Required JARs

e Java version
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apache flink 1is a
distributed system

1t's not being difficult entirely for the sake of 1t ;)
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Flink SQL>

\_

SQL Client

_/

Ref: https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/
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https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/
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Flink SQL>

\_

SQL Client

»
“=® Apache Flink Dashboard

Tasks Status

44 Il RUNNING [
Job Manager

==

_/

Ref: https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/

) |
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https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/
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Flink SQL>

SQL Client

\_

_/

)

| Tasks Status

4|8

Job Mana

==

‘&= Apache Flink Dashboard
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_/

Ref: https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/



https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/
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Flink SQL> CREATE DATABASE 'dbOl';

| ERROR] Could not execute SQL statement.

Reason: MetaException(message:java.lang.RuntimeException:
java.lang.ClassNotFoundException:

Class org.apache.hadoop.fs.s3a.S3AFileSystem not found)
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Flink SQL> INSERT INTO foo VALUES ('a',42);

[ INFO] Submitting SQL update statement to the cluster...
[ INFO] SQL update statement has been successftully submitted
to the cluster:

Job ID: cc43d32a6bb0e2faab5270e542c70499
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Flink SQL> INSERT INTO foo VALUES ('a',42);

[ INFO] Submitting SQL update statement to the cluster...
[ INFO] SQL update statement has been successftully submitted

to the cluster:
Job ID: cc43d32a6bb0e2faab5270e542c70499

Flink SQL> SHOW JOBS;

e o mm t-mm - +-—==-
| job 1d | job name | status |

e e o m e - R +-—-——-
| cc43d32a6bb0e2faab5270e542c70499 | insert-into_table | FAILED | 2024
| Ob7£3£8cca2322de2366altd059fe5d9 | collect | FINISHED | 2024
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F1ink Dashboar

»
&= Apache Flink Dashboard

Version: 1.18.1 Commit: a8c8b1c @ 2023-12-19T22:17:36+01:00 Message: ()

& Overview , :
Available Task Slots Running Jobs
= Jobs a
® Running Jobs
Total Task Slots 4 Task Managers 4 Finished 2 Canceled 0 Failed O
) Completed Jobs
Y] Task Managers Running Job List
Job Manager
Job Name Start Time Duration End Time Tasks Status
I, Submit New Job
Completed Job List
Job Name Start Time Duration End Time Tasks Status

insert-into_c_delta.db_new.t_foo 2024-08-2112:25:41 25 2024-08-2112:25:43  |ERED m

collect 2024-08-2112:25:42  1s 2024-08-2112:25:43 KRN L Eaad
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Flink Dashboard

insert-into_c_delta.db_new.t_foo

Job ID 42be9995ad2dc74445(f3ac4bec9d7ae Job State I B Actions Job Manager Log

Start Time 2024-08-21 12:25:41 End Time 2024-08-21 12:25'43 Duration 2s

Overview Exceptions TimeLine Checkpoints Configuration

FORWARD GLOBAL

Name Status ~ Bytes Received ~  Records Received ~ Bytes Sent - Tasks

Source: Values|[1] m 0B 0 46 B n
t_foo[2]: Writer -> t_foo[2]: Committer : m 598 1 520 B n
t_foo[2]: Global Committer m 533 B 2 0B n

Job Name - Start Time - Duration - EndTime - Tasks Status

EEE

insert-into_c_delta.db_new.t_foo 2024-08-21 15:02:32 3s 2024-08-21 15:02:36
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The truth is the log ©

h/t Pat Helland https://queue.acm.org/detail.cfm?1d=2884038



https://queue.acm.org/detail.cfm?id=2884038
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The truth i1is the log

f1ink-1.20.0

log

| flink-rmotf-sqgql-client-asgard08.1log

| flink-rmoff-standalonesession-1l-asgard08.log

| tlink-rmotf-taskexecutor-1l-asgard08.1log

flink-rmotf-taskexecutor-2-asgard08.1log
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The truth i1is the log

f1ink-1.20.0

log

| flink-rmoff-sql-client-asgard08.log

| flink-rmoff-standalonesession-1l-asgard08.log

| tlink-rmotf-taskexecutor-1-asgard08.1log

| flink-rmoff-taskexecutor-2-asgard08.log
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Naming things N
is hard 10BMANAGER D
(apparently) gl
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¥ : \
£ p— :
' STANDALONESESSION!
JOBMANAGER
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Naming things

is hard IASKIVANAGER
(apparently) &l f
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RINTASKENECUTIOR!
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Log file names

Configured through the log variable in the launch scripts

e SQL Client (sgl-client.sh):
f1link-SFLINK IDENT STRING-sql-client-SHOSTNAME.log

e Job Manager / Task Manager (flink-daemon.sh)

the instance of the
~_ |component (e.g. for two

ltask managers this will
oe 0 and l)

the command used to launch
the Flink Component:
standalonesession or
taskexecutor
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Putting Flink in the ./bin

) 1s bin
bash-java-utils.jar
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<stoart-cluster.sh )

r

X

jobmanager.sh start

~N

f/

TMWorkers start

<

O

g

Qon‘Pig.Sh

/,. TMWorkers()

(taskmanager.sh start j

K_ZX\JJ
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( start-clustersh

Qon{}s Sh \ E S ; _::‘r';:' 2:..:::.
TMWorkers() jobmanager.sh start : ﬁfff“
[taskmanager sh start TMWorkers start R

‘\

[?link—daemon.sh start standalonesession]
/

Z 'to\skmanage,r.sh ) :)obmo\nage_r.sl‘\

flink-daemon.sh start taskexecutor

U T )J

I
‘Plink-o(aemov\.SM 2

[java $TVM_ARGS [..] org.apache.flink.runtime.taskexecutor.TaskManagerRunner‘] (java $TVM_ARGS [..] org.apache.flink.runtime.entrypoint.StandaloneSessionClusterEntrypointJ

Y4
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Logging configuration (Log4j 2)

Which configuration file?

Job Manager sSQL Client
Task Momo\s,er‘

Y a

[ flink-daemon. sh ] l sql—client.sh ’

| v

¥ . _ .
[Loguj .properties (loguj—cli . propertieésj
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Log level

e Pre-1.19 Update each log4j configuration directly:

—
—{

rootLogger.level = TRACE

e >= 1.19: Set as a central configuration option i1n Flink's
config.yaml:

env.log.level: TRAC

L+
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Customising log level for specific components

logger.<1d>.name = <logger name>

logger.<id>.level = <ERROR|WARN|:

.g.

'NFO | TRAC:

L+

[T]

BUG>

logger.catalog.name = org.apache.flink.table.catalog

logger.catalog.level = TRACE
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Log format

e Default 1s PatternLayout
e Others available including JSON, CSV, YAML

_ Pl - Jo _ Pl - o e if= = - - _ D™ - /o = T = - fee -~ e = - G == = ot - _ LT - - > =~ P e = = - - g P e = = -~ - _
A0 S BU W YIRS V. ~ AN =TV A0 S AU W YIRSy VY. AN -T2 — -l S SERA Ve 3 (UE A o R P> AN TS P w7V T (A A L g > AT -TVE ey vd (A A Lo e P> CAFN-TW —— ol S Sl < 4 O sk A T W T FINDTVN, LWN AT - T T ey D 7 SV W YA e S S d e ST W YT cadE & ST 4=

"instant" : {
$ "epochSecond" : 1725463441,
; "nanoOfSecond" : 471575000

| ¥ }
~ '"thread" : "flink-rest-client-netty-thread-1", ;

{ "level" : "DEBUG", i
¢t  "]oggerName'" : "org.apache.flink.runtime.rest.RestClient", g

"message' : "Received response {\'properties\'":{\'"flink.hadoop.fs.s3a.secret.key\":\"hunter2\"§
{ ''endOfBatch'" : false, 3
! '"loggerFqcn'" : "org.apache.logging.slf4j.Log4jLogger",
"threadId" : 19,
"threadPriority" : 5
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UG
UG
UG
UG
UG
UG
UG

UG

org.
org.
org.
org.
org.
org.
org.
org.

apache
apache
apache
apache
apache
apache
apache
apache

.hadoop.
.hadoop.
.hadoop.
.hadoop.
.hadoop.
.hadoop.
.hadoop.
.hadoop.

fs.
fs.
fs.
fs.
fs.
fs.
fs.
fs.

s3a.
s3a.
s3a.
s3a.
s3a.
s3a.
s3a.
s3a.

MOAR data plz

DefaultS3ClientFactory
DefaultS3ClientFactory
DefaultS3ClientFactory
DefaultS3ClientFactory
DefaultS3ClientFactory
DefaultS3ClientFactory
DefaultS3ClientFactory
DefaultS3ClientFactory
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Creating endpoint configuration for ""

Using default endpoint -no need to generate a c
fs.s3a.endpoint.region="us-east-1"

Using default endpoint; setting region to us-ea
Creating endpoint configuration for "http://loc
Endpoint http://localhost:9000 is not the defau
Endpoint URI = http://localhost:9000

Region for endpoint http://localhost:9000, URI

~—=1 ?
|
ft/ . : --._-
= 'Eﬂ g"n.
g Wy
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I can haz more data?

w ander ..main.
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MOAR data!

ory [1] tid:79 [t foo[2]: Writer -> t foo[2]: Committer (1/1)#0 ] - Creating endpoint configuration fo
ory [] tid:79 [t foo[2]: Writer -> t foo[2]: Committer (1/1)#0 ] - Using default endpoint -no need to
ory [] tid:79 [t foo[2]: Writer -> t foo[2]: Committer (1/1)#0 ] - fs.s3a.endpoint.region="us-east-1"
ory [] £tid:79 [t _foo[2]: Writer -> t foo[2]: Committer (1/1)#0 ] - Using default endpoint; setting re
ory [] tid:80 [t foo[2]: Global Committer (1/1)#0 ] - Creating endpoint configuration fo
ory [] tid:80 [t foo[2]: Global Committer (1/1)#0 ] - Endpoint http://localhost:9000 1is
ory [] tid:80 [t foo[2]: Global Committer (1/1)#0 ] - Endpoint URI = http://localhost:90
ory [] tid: F_foo[Z]: Global Committer (1/1)#0 ] - Region for endpoint http://localho

?dd HH:mm:ss,SSS} %-5p %-60c %x |t '


http://localhost:9000

. & y A& - - .
[ o -" - - ’ -— ™ >
- B e — u B r . ~— N\ A
- ' R T - — ~— ‘\‘,
! . _ ] ’ ".',,I]_“_ Y e )
- s - = -\
- ) - - - . S

o4
e~y / :

Java Tools




ps —-ef |
grep java




ps —-ef |
grep 7java

: JpPs
\‘




@decodableco @rmoff / #

$ jps

34163 SqglClient

83671 StandaloneSession(ClusterEntrypoint
83944 TaskManagerRunner

IIIIIII
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$ jinfo 84163
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$ jinfo $(pgrep -f SglClient)

IIIIIII
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$ jinfo $(pgrep -f SglClient)

Java System Properties:

#Thu Sep 05 11:18:14 BST 2024
gsopherProxySet=false
log4j.configuration=file\:/Users/rmott/flink/flink-1.18.1/conft/log4]-
cli.properties
awt.toolkit=sun.lwawt.macosx.LWCToolk1it
java.specification.version=11
sun.cpu.lsalists=

sun.jnu.encoding=UTF-8
java.vm.vendor=Eclipse Adoptium
sun.arch.data.model=64
java.vendor.url=https\://adoptium.net/
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$ jinfo $(pgrep -f SglClient)

[...]
VM Flags:

-XX:CICompilerCount=4 -XX:ConcGCThreads=2
-XX:GlConcRefinementThreads=9 -XX:GlHeapRegionSize=4194304
-XX:GCDrainStackTargetSize=64 -XX:+IgnoreUnrecognizedVMOptions
-XX:Ini1ti1alHeapS1ze=1073741824 -XX:MarkStackSi1ze=4194304
-XX:MaxHeapS1ze=17179869184 -XX:MaxNewS1ze=10305404928
-XX:MinHeapDeltaBytes=4194304 -XX:NonNMethodCodeHeapSi1ze=5836492
-XX:NonProfiledCodeHeapSize=122910874 -XX
:ProfiledCodeHeapSi1ze=122910874 -XX:ReservedCodeCacheSi1ze=251658240
-XX:+SegmentedCodeCache -XX:-UseAOT -XX:+UseCompressed(ClassPoilnters
-XX:+UseCompressedOops -XX:+UseG1lGC
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$ jinfo $(pgrep -f SglClient)
-]

VM Arguments:

java_command: org.apache.flink.table.client.SglClient --jar /Users/
rmotf/flink/flink-1.18.1/0pt/flink-sqgql-client-1.18.1.jar

java_class path (initial): /Users/rmoff/flink/flink-1.18.1/1ib/delta/
aws-java-sdk-bundle-1.12.648.jar:/Users/rmott/flink/f1ink-1.18.1/11ib/
delta/delta-flink-3.2.0.jar:/Users/rmoftf/flink/flink-1.18.1/1ib/
delta/delta-standalone_2.12-3.2.0.jar:/Users/rmoftft/flink/
f1link-1.18.1/1ib/delta/delta-storage-3.2.0.jar:/Users/rmott/ftlink/
t1link-1.18.1/1ib/delta/flink-sqgl-parquet-1.18.1.jar:/Users/rmoftt/
flink/flink-1.18.1/1ib/delta/hadoop-aws-3.3.4.jar:/Users/rmoftft/flink/
t1ink-1.18.1/1ib/delta/shapeless 2.12-2.3.4.jar:/Users/rmott/flink/
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$ jinfo $(pgrep -f SqlClient) \

| gxrep java class path

java class path (initial): /Users/rmotf/flink/flink-1.18.1/1ib/delta/
aws-java-sdk-bundle-1.12.648.jar:/Users/rmott/flink/fl1ink-1.18.1/11ib/
delta/delta-flink-3.2.0.jar:/Users/rmoftf/flink/flink-1.18.1/1ib/
delta/delta-standalone_2.12-3.2.0.jar:/Users/rmoftt/flink/
f1ink-1.18.1/1ib/delta/delta-storage-3.2.0.jar:/Users/rmott/ftlink/
t1ink-1.18.1/1ib/delta/flink-sqgl-parquet-1.18.1.jar:/Users/rmott/
flink/flink-1.18.1/1ib/delta/hadoop-aws-3.3.4.jar:/Users/rmoftft/flink/
t1ink-1.18.1/1ib/delta/shapeless 2.12-2.3.4.jar:/Users/rmott/flink/
f1ink-1.18.1/1ib/flink-cep-1.18.1.jar:/Users/rmott/ftlink/
t1ink-1.18.1/1ib/flink-connector-files-1.18.1.jar:/Users/rmott/ftlink/
f1link-1.18.1/1ib/flink-csv-1.18.1.jar:/Users/rmotf/flink/
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@ Wireshark File Edit

Am e mDO R

Wireshark “®

View Go

Capture Analyze

Statistics

Telephony Wireless Tools Help

QeEmnEF I
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No.

.

http and (http.request.method==POST or http.response)
Time Source Destination Protocol Lengtl Info

2677 1041.798242 127.0.0.1 127.0.0.1 HTTP/JSON 2485 HTTP/1.1 200 OK , JSON (application/js«
2687 1041.807769 127.0.0.1 127.0.0.1 HTTP/JSON 301 POST /v2/sessions/9b6a958c-75ac—-4872-a.
2689 1041.815144 127.0.0.1 12.7.:0-0 HTTP/JSON 282 HETR A1 1200 016 ISONE tann i eatiion/j s
)¢

is

000 S L]
\n\tat ]S
org.apache.flink.table.gateway.service.operation.OperationManager$Operation. lambda$run$0(OperationManager.java:258) ] St
\n\t... 7 more\nCaused by: org.apache.flink.table.catalog.exceptions.DatabaseAlreadyExistException: Database F003 La’
already exists in Catalog default_catalog.\n\tat is

org.apache.flink.table.catalog.GenericInMemoryCatalog.createDatabase(GenericInMemoryCatalog. java:99)\n\tat

1S(
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tshark

., .. S

$ tshark -i 1lo -Y "http and (http.request.method==POST or http.response)"

Capturing on 'Loopback: 1lo0'

127.0.0.1 » 127.0.0.1 HTTP/JSON 22063 HTTP/1.1 200 OK

, JSON
(application/ json)

127.0.0.1 » 127.0.0.1 HTTP/JSON 292 POST /v2/sessions/

8827d93e-0deb-43b5-90ab-8d1c5bce8bdl/statements HTTP/1.1

, JSON
(application/ json)

127.0.0.1 » 127.0.0.1 HTTP/JSON 232 HTTP/1.1 200 OK , JSON
(application/ json)



Could not execute SQL statement.
Reason:

java.lang.ClassNotFoundException




L\ It's full of JARS
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Finding JARs

Usually the docs will tell you which JAR you need.

JARs are very specific to the versions of the tools that
you're using.
The version of Flink

The package name that this is for use with
7777 :\ RYZ %//:\ .
ﬂlnk—parqueg_[z .1211.14.6|. jar
- DL J \ y

//ﬂ

The version of Scala
(u$uo\“t/ 21X s :‘us‘t fne

to stick with — (V) /)
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The version of Hive The version of Flink
The package name thot this is for use with that this is for use with

[._A __. Nl N [ }{ /\.
Fllnk—sql—connector—h1veH3.1.3ﬂ3.12 1.18.1} jar

7

The version of Scala
(uSua“y LA i :)us’t Fine

to stick with (V) /")
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A1 REPOSITORY
| Indexed Artifacts (38:1M)

Indexed Artifacts (38.1M)

14

-
~
i

A& & o o
| )

Projects (millions)

O L

T T ' T T
0006 F06 0 A2 AE 0 0N

Year

Popular Categories

Testing Frameworks & Tools

Android Packages
Logging Frameworks
Java Specifications
JSON Libraries

JVM Languages
Language Runtime
Core Utilities
Mocking

Web Assets
Annotation Libraries
HTTP Clients
Logging Bridges
Dependency Injection
XML Processing

Web Frameworks

|’ Search for groups, artifacts, categc ’ ’ Search Categories | Popular | ContactUs

Home » org.apache.flink » flink-parquet » 1.18.1

a Flink : Formats : Parquet » 1.18.1

Flink : Formats : Parquet

License Apache 2.0
rags

Date Jan 16, 2024

Files pom (17 KB) jar (174 KB) View All
Repositories

Ranking #9617 in MvnRepository (See Top Artifacts)
Used By 42 artifacts

Vulnerabilities from dependencies:
CVE-2023-2976

CVE-2022-26612

CVE-2020-8908

Vulnerabilities

: Maven H Gradle ” Gradle (Short) H Gradle (Kotlin) H SBT H lvy H Grape H Leiningen
Buildr |

<!— https://mvnrepository.com/artifact/org.apache.flink/flink-parquet
-
<dependency>
<groupld>org.apache. flink</groupld>
<artifactld>flink-parquet</artifactId>
<version>1.18.1</version>
<scope>provided</scope> P

Include comment with link to declaration

@rmoff / #ficurrent24
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A1 REPOSITORY
| Indexed Artifacts (38:1M)

Indexed Artifacts (38.1M)

14

-
~
i

A& & o o
| )

Projects (millions)

O L

T T ' T T
0006 F06 0 A2 AE 0 0N

Year

Popular Categories

Testing Frameworks & Tools

Android Packages
Logging Frameworks
Java Specifications
JSON Libraries

JVM Languages
Language Runtime
Core Utilities
Mocking

Web Assets
Annotation Libraries
HTTP Clients
Logging Bridges
Dependency Injection
XML Processing

Web Frameworks

|’ Search for groups, artifacts, categc ’ ’ Search Categories | Popular | ContactUs

Home » org.apache.flink » flink-parquet » 1.18.1

a Flink : Formats : Parquet » 1.18.1

Flink : Formats : Parquet

License Apache 2.0
Tags seric'izatic , apache

Date Jan 16, 2024

Files pom (17 KB) ) View All
Repositories

Ranking #9617 in MvnRepository (See Top Artifacts)
Used By 42 artifacts

Vulnerabilities from dependencies:
CVE-2023-2976

CVE-2022-26612

CVE-2020-8908

Vulnerabilities

: Maven H Gradle ” Gradle (Short) H Gradle (Kotlin) H SBT H lvy H Grape H Leiningen
Buildr |

<!— https://mvnrepository.com/artifact/org.apache.flink/flink-parquet
-
<dependency>
<groupld>org.apache. flink</groupld>
<artifactld>flink-parquet</artifactId>
<version>1.18.1</version>
<scope>provided</scope> P

Include comment with link to declaration

@rmoff / #ficurrent24
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Put JARs in the ./1ib folder

t1ink-1.20.0
1ib

ext

L flink-sql-parquet-1.20.0.jar
flink-cep-1.20.0.jar
flink-connector-files-1.20.0.jar
flink-csv-1.20.0.jar
flink-dist-1.20.0.jar
flink-json-1.20.0.jar
flink-scala 2.12-1.20.0.jar
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Where does Flink look for JARs?

e Flink 1s 1nvoked with a classpath argument that's built

from constructFlinkClassPath in config.sh, which scans
the ./1ib folder

java_class _path (initial): /Users/rmoff/flink/flink-1.20.0/1lib/ext/flink-sql-parquet-1.20.0.jar:
Users/rmoff/flink/flink-1.20.0/1ib/flink-cep-1.20.0.jar:/Users/rm
off/flink/flink-1.20.0/1ib/flink-connector-files-1.20.0.jar:/Users/rmoftf/flink/£flink-1.20.0/1ib/
flink-csv-1.20.0.jar:/Users/rmoftf/flink/£flink-1.20.0/1ib/flink-jso
n-1.20.0.jar:/Users/rmoftf/flink/£flink-1.20.0/1ib/flink-scala 2.12-1.20.0.jar:/Users/rmoff/flink/
f1ink-1.20.0/1ib/flink-table-api-java-uber-1.20.0.jar:/Users/rmoftf

/flink/flink-1.20.0/1ib/flink-table-planner-loader-1.20.0.jar:/Users/rmoftf/ftlink/flink-1.20.0/
lib/flink-table-runtime-1.20.0.jar:/Users/rmoff/flink/flink-1.20.0/1
ib/log4j-1.2-api-2.17.1.jar:/Users/rmoftf/flink/flink-1.20.0/1ib/log4j-api-2.17.1.jar:/Users/
rmoff/flink/flink-1.20.0/1ib/log4j-core-2.17.1.jar:/Users/rmoftt/flink/
f1ink-1.20.0/1ib/log4j-s1tf4j-impl-2.17.1.jar:/Users/rmoftt/flink/f1link-1.20.0/1ib/flink-
dist-1.20.0.jar::::
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Hadoop classpath

$ export HADOOP CLASSPATH=%$(/opt/hadoop/bin/hadoop classpath)

(or just cherry-pick the necessary JARs directly into
Flink's ./11ib folder)

P hadoon”
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Don't forget to restart!
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What's inside a JAR?

@rmoff / #ficurrent24

$ jar tf flink-sql-parquet-1.20.0.jar

org/a
org/a
org/a
org/a
org/a
org/a
org/a
org/a
org/a
org/a
org/a
org/a

DA C
DA C
DA C
DA C
DA C
DA C
DA C
DA C
DA C
DA C
DA C

DA C

ne/f1lin
ne/ft1lin
ne/ft1lin
ne/ft1lin
ne/ft1lin
ne/f1lin
ne/ft1lin
ne/f1lin
ne/ft1lin
ne/f1lin
ne/ft1lin

he/f11n

</formats/
</formats/
</formats/
</formats/
</formats/
</formats/
</formats/
</formats/
</formats/
</formats/
</formats/

</formats/

ParquetFormatStatisticsRe

org/a

org/a
org/a

DA C
DA C
DA C

he/f11n
he/f11n

he/f11n

</formats/
</formats/

</formats/

DAIXC
DAY
DAIXC
DAY
DAIXC
DAY
DAIXC
DAY
DAIXC
DAY
DAIXC

DAY

Para
Para
Para
Para
Para
Para
Para
Para
Para
Para

uet/
uet/
uet/
uet/
uet/
uet/
uet/
uet/
uet/
uet/

uetColumnarRowInputFormat$ColumnarRowReaderBatch.class
uetColumnarRowInputFormat$l.class
uetWriterFactory.class
uetVectorizedInputFormat$l.class
uetFileFormatFactory$ParquetBulkDecodingFormat.class
uetVectorizedInputFormat$ParquetReaderBatch.class
uetBuilder.class

uetFileFormatFactory.class
uetVectorizedInputFormat$ParquetReader.class
uetFileFormatFactory$l.class

uet/utils/SerializableConfiguration.class

uet/utils/

hortUtil$ParquetFileRowCountCalculator.class

DAY
DAIXC
DAY

uet/utils/
uet/utils/
uet/utils/

Para
ParcC

Para

uetFormatStatisticsReportUtil.class
uetSchemaConverter.class
uetFormatStatisticsReportUtil$l.class
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What got loaded from where?

$ FLINK ENV_JAVA OPTS="-verbose:class" ./bin/sqgl-client.sh

[20.264s][info][class,load]
org.apache.flink.table.connector.format.ProjectableDecodingFormat source: file:/
Users/rmoft/ftlink/f1ink-1.20.0/1ib/flink-table-api-java-uber-1.20.0.jar
[20.264s][1info][class,load]
org.apache.flink.table.connector.format.FileBasedStatisticsReportableInputFormat
source: file:/Users/rmoff/flink/flink-1.20.0/1lib/flink-table-api-java-
uber-1.20.0.7jar

[20.264s][info][class,load]
org.apache.flink.formats.parquet.ParquetFileFormatFactory$ParquetBulkDecodingFoxrm
at source: file:/Users/rmoff/flink/flink-1.20.0/1lib/ext/£flink-sql-
parquet-1.20.0.jar

[20.264s][1info][class,load]
org.apache.flink.table.factories.FactoryUtil$TableFactoryHelper$
$Lambda$971/0x0000000800779c40 source:
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Flink SQL>

SQL Client

\_

_/

)

| Tasks Status

4|8

Job Mana

==

‘&= Apache Flink Dashboard

S

ger
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_/

Ref: https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/



https://nightlies.apache.org/flink/flink-docs-master/docs/deployment/overview/
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7 ) 7 sal )

k(Zhe_v\‘t . KGa\tewou/ .

N i . _‘/‘!
Ref: https://cwiki.apache.org/confluence/display/FLINK/FLIP-24:+SQL+Client
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INFO org.apache.flink.table.gateway.rest.SqglGatewayRestEndpoint [] -
Rest endpoint listening at localhost:64934

DEBUG org.apache.flink.runtime.rest.RestClient [] -
Sending request [..] to localhost:64934/v2/sessions/ba3b2ff9-e35f-4e13-8184-f94f57271e3e/statements

TRACE org.apache.flink.runtime.rest.FileUploadHandler [] -
Received request. URL:/v2/sessions/ba3b2ff9-e35f-4e13-8184-1f94f57271e3e/statements Method:POST

U

Flink SQL>
sQl Client

ol —f a0
kCliev\t széateway -

- -~
Ref: https://cwiki.apache.org/confluence/display/FLINK/FLIP-24:+SQL+Client
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tshark

$ tshark -i lo \
-Y "http and (http.request.method==POST
or http.response)' \
-Tjson
"jSOﬂ": _{
"json.object": {
"3son.member”: "statement",
"json.member_tree'": {
"Json.path_with_value": "/statement:SHOW TABLES;",
""1son.member_with_value": "statement:SHOW TABLES;",
"json.value.string": "SHOW TABLES;",
"json.key": "statement",
"3son.path': "/statement™



what about external

stuff?
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Data Sources and Sinks

Hiv MetaStore \ N
S
\. (}4ﬁ4 l) / Q!§I§2F>cnstagreus igi:; kﬁzf“(a\

DynamoDB

ete
~
( SQL Cl;en‘t \ — E E? f_‘jJ 3\
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Hive MetaStore

Data Source (HMS)

~ ~
" sal Client S T
( - 1. X

CLT sQL —— EE ;JCDQD JARCZJ\leyélr' K\_ /’7 '1—h155k:
k Cl‘ent Gatewm/ L‘&
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Hive MetaStore
(HMS)

" sal Client S D
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Uh oh..

Flink SQL> CREATE CATALOG c_iceberg hive WITH (

> 'type' = 'iceberg',

> 'warehouse' = 's3a://warehouse',
> 'catalog-type'="hive',

> 'uri'="thrift://hms:9083"');

Flink SQL> USE CATALOG c_iceberg hive;

Flink SQL> CREATE DATABASE c_iceberg hive . db0O1l ;
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& rises to the top..

Flink SQL> CREATE CATALOG c_iceberg hive WITH (

> 'type' = 'iceberg',

> 'warehouse' = 's3a://warehouse',
> 'catalog-type'="hive',

> 'uri'="thrift://hms:9083"');

Flink SQL> USE CATALOG c_iceberg hive;

Flink SQL> CREATE DATABASE c_iceberg hive . db0O1l ;
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& rises to the top..

Flink SQL> CREATE CATALOG c_iceberg hive WITH (

> 'type' = 'iceberg',

> 'warehouse' = 's3a://warehouse',
> 'catalog-type'="hive',

> 'uri'="thrift://hms:9083"');

Flink SQL> USE CATALOG c_iceberg hive;

Flink SQL> CREATE DATABASE c_iceberg hive . db0Ol ;
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$
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$ 1s -1 1lib/aws
total 362080

-rw-r--r-- 1 flink flink 2369799698 Sep 9 14:35 aws-java-sdk-bundle-1.12.648.7jar
-rw-r--r-- 1 flink flink 962685 Sep 9 14:35 hadoop-aws-3.3.4.jar
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$ 1s -1 1lib/aws

total 362080

-rw-r--r-- 1 flink flink 369799698 Sep 9 14:35 aws-java-sdk-bundle-1.12.648.jar
-rw-r--r-- 1 flink flink 962685 Sep 9 14:35 hadoop-aws-3.3.4.jar

$ jar tf lib/aws/hadoop-aws-3.3.4.jar | grep S3AFileSystem.class

org/apache/hadoop/fs/s3a/S3AFileSystem.class
$
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$ 1s -1 1ib/aws
total 362080
-rw-r--r-- 1 flink flink 369799698 Sep 9 14:35 aws-java-sdk-bundle-1.12.648.jar

-rw-r--r-- 1 flink flink 962685 Sep 9 14:35 hadoop-aws-3.3.4.
$ jar tf lib/aws/hadoop-aws-3.3.4.jar | grep S3AFilegxstem.clas

org/apéche/hadoop/fs/sBa/SBAFlleSystem class
g it
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$ more log/flink--sql-client-asgard08.log

2024-09-12

org.apache.
at
at

[...]

Caused by:
at
at
at
at
at

Caused by:

@rmoff / #ficurrent24

11:20:06,494 ERROR org.apache.flink.table.gateway.service.operation.Operat:
flink. ta
0rg.apac
0rg.apac

ble.api.TableException: Could not execute CREATE DATABASE:
ne.flink.table.operations.ddl.CreateDatabaseOperation.execute(Crea:

(catalo

ne.flink.table.api.internal.TableEnvironmentImpl.executeInternal (T:

java.lang.RuntimeException: Failed to create namespace db0®l 1n Hive Metast«

org.
0rg.
org.
org.
0rg.

14

org.

QO O 9 9

DdC
DdC
DdC
DdC

DAdC

more
apache.hadoop.hive.metastore.api.Metakxception:
java.lang.RuntimeException: java.lang.(ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFileSystem not found

e .
e .
e
e .

e

1ce
1ce

.1lce

fli

.11

verg.hive.HiveCatalog.createNa

verg. .
verg. .

ink.FlinkCatalog.createDatabase(Fli
ink.FlinkCatalog.createDatabase(Fli1

nk.tabl

le.catalog.CatalogManager.createData

nespace(HiveCatalog.java:299) -

nkCatalog.java:223
nkCatalog.java:214

base(CatalogManage:

nk.table.operations.ddl.CreateDatabaseOperation.execute(Crea:
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$ more log/flink--sql-client-asgard08.log

2024-09-12

org.apache.
at
at

[...]

Caused by:
at
at
at
at
at

Caused b:
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11:20:06,494 ERROR org.apache.flink.table.gateway.service.operation.Operat:
flink. ta
0rg.apac
0rg.apac

java.lang. RuntlmeExceptlon
org.
org.
org.
org.
org.
14

QO O 9 9

DdC
DdC
DdC
DdC

DAdC

Mmoxre

ble.api.TableException:

Could not execute CREATE

DATABASE: (catalo;

ne.flink.table.operations.ddl.CreateDatabaseOperation.execute(Crea:

e .
e .
e .
e .

e .

.apache.
java.lang.RuntimeException:

1ce
1ce
1ce
f1i
f1i

verg.hive.HiveCatalog.createlNa
verg.fl
berg.tl
nk.tabl
nk.tabl

ink.FlinkCatalog.createDatabase(Fli
ink.FlinkCatalog.createDatabase(F1l1
e.catalog.(CatalogManager.createData

ne.flink.table.api.internal.TableEnvironmentImpl.executeInternal (T:

Failed to create namespace dbO®l 1n Hive Metast
nespace(HiveCatalog.java:299) -

nkCatalog.java:223
nkCatalog.java:214

base(CatalogManage:

e.operations.ddl.CreateDatabaseOperation.execute(Crea

hadoop.hive.metastore.api.Metakxception:

java.lang.ClassNotFoundException:
Class org. apache ‘hadoop. fs s3a. SBAFlleSystem not found

— |
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$ more log/flink--sql-client-asgard08.log

2024-09-12 11:20:06,494 ERROR org.apache.flink.table. gateway
org.apache.flink.table.api.TableException: Could not executj
at org.apache.flink.table. operatlons ddl.Creatglat
at org.apache.flink.table.api.internal. Table~4ﬁ\

L. ]

Caused by: java.lang.RuntimeException: Failed to cry

at org.apache.iceberg.hive.HiveCatalog.crefis

at org.apache.iceberg.flink.FlinkCatalog. &

at org.apache.iceberg.flink.FlinkCatalog.ci\

at org.apache.flink.table.catalog.CatalogMana

at org.apache.flink.table.operations.ddl.Create
14 more

Caused by: org.apache.hadoop.hive.metastore.apli.MetaExce)

java.lang.RuntimeException: java.lang.ClassNotFoundExcep
Class org.apache.hadoop.fs.s3a.S3AFileSystem not found

1bO01 1n Hiwye

Atabas (
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prvice, operation.Operat:

EAT34§;’ABASE (catalo
O

—on.execute(Crea

iJexecuteInternal (T:

etast
l - ”Q‘ ’
/ /f | B\, -

y 15

Cata
kCs
nkC
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$ more log/flink--sgl-client-asgard08.log

2024-09-12

org.apache.
at
at

[...]

Caused by:
at
at
at
at
at

Caused by:

java.lang.RuntimeException:
Class org.apache.hadoo
at
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11:20:06,494 ERROR org.apache.flink.table.gateway.service.operation.Operat:
flink. ta
0rg.apac
0rg.apac

java.lang. RuntlmeExceptlon
org.
org.
org.
org.
org.

14

org.

org.
0rg.
0rg.
0rg.
0rg.
org.
org.

QO O 9 9

DAdC
DdC
DA C
DAdC

DAdC

Mmoxre

apache.

d

QO O O 9 a9

DdC
DdC
DdC
DdC
DdC
DdC

DAdC

e .
e .
e .
e .
e .

e .
e .
e .
e .
e .
e .
e .

ble.api.TableException:

1ce
1ce
1ce
f1i
11

hadoop.hive.metastore.api.Metakxcer
java.lang.ClassNotFoundExcep

Failed to create
verg.hive.HiveCatalog.createlNa
berg.flink.FlinkCatalog.create

berg.flink.FlinkCatalog.create

nk.tabl
nk.tabl

Could not execute CREATE DATABASE:
ne.flink.table.operations.ddl.CreateDatabaseOperation.execute(Crea:
ne.flink.table.api.internal.TableEnvironmentImpl.executeInternal (T:

(catalo

namespace db0l in Hive Metast
nespace(HiveCatalog.java:299)
Database(Flink&akglog.java:223

e.catalog.(CatalogManager. createDa
e.operations.ddl. CreateDat.-.se

atalogManage:

)atabase(Fl'ﬂ“ f ilog.java:214
j?execute(Creaﬂ

£
i

0.fs.s3a.S3AFileSystem not found g
nadoop.hive.metastore.api.ThriftHive - . i
nadoop.hive.metastore.api.ThriftHive ~ E S8 i
nadoop.hive.metastore.api.ThriftHiveMetastoy! | | I
thrift.TServiceClient.receiveBase(TService( 11
nadoop.hive.metastore.api.ThriftHiveMetastol - Jeate
nadoop.hive.metastore.api.ThriftHiveMetastore & rte_dat:
nadoop.hive.metastore.HiveMetaStoreClient.cr== Ffiff* Bse(HiveMe:
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Hive MetaStore
(HMS)

l SQL Client )

IIIIIII



Hive MetaStore
(HMS)
/ A
| tsharkg-i ethd -1 -Y "thrift"

" sal Client

IIIIIII
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Hive MetaStore
(HMS)

sql-client>hms create database db01,s3a://warehouse/db0l1.db,flink,hive

SQL Client

CREATE DATABASE db0O1
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$ docker compose log hive-metastore

netastore.HiveMetaStore:
HiveMetaStore.audit:
metastore.ObjectStore:
mnetastore.RetryingHMSHandler:

1:

ugi=ftlink

@rmoff / #ficurrent24

source:172.17.0.3 create_database: Database(name:db0l1l, de:

java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFileSystem not found)

at
at
at
at
at
at
at
at
at
at
at
at
at
at

at
21t

org.
org.

L
L
L

Su
Su
Su

apache.hadoop.
apache.hadoop.
.refl
.refl
.refl

ect.
ect.

ect.

nive.n

nive.n
NativeMethod

NativeMethod

java.lang.reflect.Method.
apac
apac
sun.

org.
org.

com.
org.
org.
org.
org.
org.
java.security.AccessController.doPrivileged(Native Method

d

d
d
d
d

DdC
DAdC
DAdC
DdC

DdC

e .
e
e
e .
e .

etastore.Fk
etastore.Fk
T
1
DelegatingMethodAccessorIm

Accessorl
Accessorl

iveMetaStore$HMSHa
iveMetaStore$HMSHa
nvoke®O(Native Method)

nvoke (NativeMethodAccessorImpl.java:62)

bl .invoke(DelegatingMethodAccessorImpl.java::

pl.1
pl.1

1p=172.17.0.3
Failed to get database hive.db0l, returning NoSuchObjectExcept:
MetaException(message:java.lang.RuntimeException:

cmd=source:172.17.0.3 create databas

ndler.newMetaException(HiveMet:
ndler.create database(HiveMeta!

invoke (Method.java:498)

hadoop.

.hadoop.
.thrift.

hadoop.
hadoop.

ne.hadoop.hive.
ne.hadoop.h1ive.
broxy .$Proxy26.create_data

1

1

etastore.Retryi
etastore.Retryi

nive.metastore.a
nive.metastore.a
ProcesskFunction.
nive.metastore.T
nive.metastore.T

aase(
D1,
1.

g
g
Jn

_|
_|

.(

MSHandler.invokeInternal (RetryingHMSHand.
MSHandler.invoke(RetryingHMSHandler. java
nown Source)

ThriftHiveMetastore$Processor$create database

"hriftHiveMetastore$Processor$create database
hrocess(
JGIBased
JGIBased

ProcessFunction.java:39)
Processor$l.run(TUGIBasedProcessor.java::
Processor$l.run(TUGIBasedProcessor.java::

(
N (C
)

9avavYy <ecliritvy anith <iibaectr doA<s(Siithaiectr aavuac4”7?))
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$ docker compose log hive-metastore

netastore.HiveMetaStore:
HiveMetaStore.audit:
metastore.ObjectStore:
mnetastore.RetryingHMSHandler:

ugi=ftlink
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source:172.17.0.3 create_database: Database(name:db0l1l, de:

java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFileSystem not found)
apache.hadoop.
apache.hadoop.

at
at
at
at
at
at
at
at
at
at
at
at
at
at

at
21t

org.
org.
sun.

sun
sSun

refl
.retl
.retl

ect.
ect.

ect.

Native

nive.n

nive.n
NativeMethod

Methoc

etastore.H
etastore.H
T
1

Accessorl
Accessorl

ip=172.17.0.3

iveMetaStore$HMSHa
iveMetaStore$HMSHa |
pl.invokeO(Native Method Ji%
pl.invoke(NativeMet odAcII
"I

DelegatingMethodAccessorImpl.1

java.lang.reflect.Method.
apac
apac
sun.

org.
org.

com.
org.
org.
org.
org.
org.
java.security.AccessController.doPrivileged(Native Methgds

d

d
d
d
d

DdC
DAdC
DAdC
DdC

DdC

e .
e
e
e .
e .

hadoop.

.hadoop.
.thrift.

hadoop.
hadoop.

ne.hadoop.hive.
ne.hadoop.h1ive.
broxy .$Proxy26.create_data

1

1

invoke (Method.java:498)
etastore.RetryingH
etastore.RetryingH

nive.metastore.a
nive.metastore.a
ProcesskFunction.
nive.metastore.T
nive.metastore.T

base (Unk

hrocess(
JGIBased
JGIBased

nvoke(Deleg:

MSHandler. X
MSHandler.in%
nown Source)

ProcesskFunctio

Drocessor$l.run

N (T

Drocessor$l. ru

9avavYy <ecliritvy anith <iibaectr doA<s(Siithaiectr aavuac4”7?))

ndler.
ndler.

cmd=source:172.17.0.3 create databas
Failed to get database hive.db0l, returning NoSuchObjectExcept:
MetaException(message:java.lang.RuntimeException:

< 4
‘}\' | '. . jtion Met<
T 4aa}fﬂl \'a.
, = .

N © /
1 e

IHand.

bi.ThriftHiveMetastore$P
bi.ThriftHiveMetastore$Pfy

1.

1ava

base
1base

.java:.:

N . #Sor.java:.
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Hive MetaStore
(HMS)

java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFi1leSystem not found

sql-client>hms create database db01,s3a://warehouse/db0l1.db,flink,hive

sal Client

CREATE DATABASE db0O1
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Hive MetaStore
(HMS)

java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFi1leSystem not found

\

sql-client~>hms create database db01,s3a://warehouse/db0l1.db,flink,hive
hms>sql-client create _database java.lang.RuntimeException:
java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFileSyst
not found

SQL Client

CREATE DATABASE db0O1
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Hive MetaStore
(HMS)

java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFi1leSystem not found

\

sql-client~>hms create database db01,s3a://warehouse/db0l1.db,flink,hive
hms>sql-client create _database java.lang.RuntimeException:
java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFileSyst
not found

XA, SAQL Client

% java.lang.ClassNotFoundException:
Class org.apache.hadoop.fs.s3a.S3AFi1leSystem not found
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Flink SQL> CREATE DATABASE db01;
[INFO] Execute statement succeed.
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warehouse [/ default_database.db / t 1 _orders / data

a Name

- [ 00000-0-91fee234-8ad2-4a6e-85ef-5858a63d86f0-00001.parquet DO\tO\ S;V\k

b

« Object Browser * B 00000-0-91fee234-8ad2-4a6e-85ef-5858a63d86f0-00002.parquet

B 00000-0-91fee234-8ad2-4a6e-85ef-5858a63d86f0-00003.parquet

E warehouse B 00000-0-91fee234-8ad2-4a6e-85ef-5858a63d86f0-00004.parquet |

Created on: Fri, Sep

P - . ___ N .

4 warehouse / defay

warehouse [/ default_database.db / t_i_orders / metadata \
a Name
N
data a Name
metadata ______ 2 >’ \
" B 00000-5f7b006d-4e78-4ece-b02e-f828672e6ac3.metadata.json - f—ﬂ"—A—LJ ~
S eETCche % o ——
B 00001-b93dac6a-ee49-45e2-9116-0b4729b59¢1 d e N
- - - - - . t ta.j
CLT SQ aCba-ee e cle.metaqata.Json \L Task
k Client Gate B 00002-d3c05138-6db1-4093-be12-7cc9c8b91271.metadata.json \_ May\ager
, \ _

B 22222a839-5c06-4e02-8549-8263fd83ef1d-m0.avro
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TCP packet capture

- ® ® ® ® ® ® ® ® ® ® ® ® e e =
- ®» ® o e e = = - ® ® *® *® e
- - = = = ® o o - o

..........................................

Hive Metastore | MinIO (S3)
172.17.0.2 172.17.0.9
220

SQL Client Task Manager
172.17.0.5 172.17.0.10
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\ f 7 ?
9 fe A2 i/ Don ' \ AA = N { &« \
[ I e 22 l ™ . =™ - ’ | Y { < '@ \ ]
| L[\ /O /’/’ o ) | y U N aYmy - | | /’4r' 7 14 % z U | |
b7 a & .*4 L 4 | \ - g9, [ | 2 2 2 [
| A B | ’,r‘// i’ ) / % /,(/ 4 'Z/ //1//7/ r;:/’ f//'"' &r / P (‘f’" | / a0 /l ,j 2 /’/1/ ”/,,', // ‘,,J/ S I
| d vz Lt Cps? ‘ I\ i
| } I
| | “‘ {

CREATE CATALOG c_iceberg WITH ( - sy SN,
tpe: = Tiosberg’, B ) (=
'catalog-type'="'hive',
'warehouse' = 's3a://warehouse',
'hive-conf-dir' = './conf');
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CREATE DATABASE E""'zz*fs“:zﬂ a3
)

CREATE DATABASE c_1iceberg.rmoff; [

SQLCMmt
172.17.0.5

172.17.0.5»172.17.0.2 create_database rmoff,s3a://warehouse/rmoff.db,fli
172.17.0.2»172.17.0.9 HTTP 152 PUT /warehouse/rmoff.db/ HTTP/1.1 (appli


s3a://warehouse/rmoff.db,flink,hive
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7 N\
{/ %‘ \

Hive Metastore h MinIO (S3)
USE DATABASE »
NG J

USE c_1iceberg.rmoff; £ SaL Clent

172.17.0.5

// ) / )

j [ Task Manager |
) ” |
‘k&‘»

J

172.17.0.5»172.17.0.2 get _database @hivefirmoff
172.17.0.2»172.17.0.5 get _database rmoff,s3a://warehouse/rmoff.db,fl1
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H;e. Me‘Eas‘tore_ Min_IO (sS3) R
CREATE TABLE D
CREATE TABLE fO O [ SQL Che"t J/ | Task Manager

(c1 INT, c2 STRING);

172.17.0.5 172.17.0.2 create table with environment context foo,rmoftf,
cl,int,c2,string,s3a://warehouse/rmoff.db/foo,
metadata location,s3a://warehouse/rmoff.db/foo/met
current-schema,{"type" :"struct", '"schema-1d":0,"f1ie

172.17.0.5 172.17.0.9 HTTP 1229 PUT /warehouse/rmoff.db/foo/metadata/00C
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Hive Metastore MinIO (S3)
CREATE TABLE e
CREATE TABLE foo ———
| S Clhienu q‘ l | ASK S f|
(c1 INT, c2 STRING): | s 0 mans) |

172.17.0.2 172.17.0.9 HTTP 1273 HEAD /warehouse/rmoff.db/foo HTTP/1.1
172.17.0.2 172.17.0.9 HTTP 1380 GET /warehouse/?list-type=2&delimiter=7%2
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INSERT INTO M) (RS
S i

INSERT INTO foo VALUES L <ol C!lient j
(42, 'never gonna give you up'); 172.17.0.5

172.17.0.5 172.17.0.2 set_ugi flink,flink

172.17.0.2 172.17.0.5 set_ugi flink

172.17.0.5 172.17.0.2 get_table req rmoff,foo,hive

172.17.0.2 172.17.0.5 get_table req foo,rmoff,flink,cl,int,c2,string,s3a

previous metadata location,s3a://warehouse/rmoff.d

current-schema,{"type" :"struct", '"schema-1d":0,"f1ie

172.17.0.5 172.17.0.9 HTTP 1001 HEAD /warehouse/rmoff.db/foo/metadata/0OC
172.17.0.5 172.17.0.9 HTTP 1078 GET /warehouse/rmoff.db/foo/metadata/00C


s3a://warehouse/rmoff.db/
s3a://warehouse/rmoff.db/foo/metadata/00001-c3ec6281-f797-4528-8921-656804666ba1.metadata.json,current-

@decodableco @rmoff / Hcurrent24

{ r \ ’ 4 o ?

v | a A ) - - i AR e T 7 7, [ o ’ff} ¢ \

& ) y S y V) B ) ¥y . - 4 ;o | A LAY o B0 | \ e - W i

| J 1 B / . LGN o Y - . | ) 214 » Qs o - Y J
\ L - v . —— = s gy 7 7= 4 | A v v el . ) - S’ oF |
| i v | |
| ¥

r | \ /

INSERT INTO foo VALUES e } N
(42, 'mever gonna give you up'); | mares  JT

[ INFO] Submitting SQL update statement to the cluster...
[ INFO] SQL update statement has been successfully submitted to the clust
Job ID: cc43d32a6bb0e2faab5270e542c70499
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INSERT INTO

INSERT INTO foo VALUES [

_____ Task Momoxger ]
(42, 'nmever gonna give you up');

172.17.0.10

Establish JobManager connection for job cc43d32a6bb0e2faab5270e542c70499
Offer reserved slots to the leader of job cc43d32a6bb0el2faab5270e542c704

Received task Source: Values[3] -> IcebergStreamWriter (1/1)#0 (Ob643b7E&

Downloading cc43d32a6bb0e2faab5270e542c70499/p-c817b883dabdb5a2bfd0e5b3E
from jobmanager/172.17.0.3:6124

Received task IcebergFilesCommitter -> Sink: IcebergSink c_iceberg.rmoft
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INSERT INTO Mammt) (S
N

INSERT INTO foo VALUES — ,nger
(42, 'nmever gonna give you up'); [ j

172.17.0.10

172.17.0.10 172.17.0.2 get _table req rmoff,foo,hive

172.17.0.2 172.17.0.10 get_table req foo,rmoff,flink,cl,int,c2,string,s3
previous metadata location,s3a://warehouse/rmoft.
current-schema,{'"type'":"struct",'"schema-14":0,"'"f1

172.17.0.10 172.17.0.2 alter_table with environment context @hiveffrmoff,
current-snapshot-summary,{'"flink.operator-id":"9¢
"flink.max-committed-checkpoint-1d'":"'"92233720368E
"added-files-si1ze'":"764",'"changed-partition-count
""total-records'":"3","total-files-size'":'"2292","tc


s3a://warehouse/rmoff.db/
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Hive Metastore MinTO (S3)
INSERT INTO arer

INSERT INTO foo VALUES W — ;nger
(42, 'nmever gonna give you up'); [ j

172.17.0.10

172.17.0.10 172.17.0.9 HTTP 1089 GET /warehouse/?list-type=2&delimiter=Y
172.17.0.10 172.17.0.9 HTTP 1004 PUT /warehouse/rmoff.db/foo/data/00000-
172.17.0.10 172.17.0.9 HTTP 6902 PUT /warehouse/rmoff.db/foo/metadata/

172.17.0.10 172.17.0.9 HTTP 6914 PUT /warehouse/rmoff.db/foo/metadata/b2
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Ca‘talog

IR];BA":S :;. Hive MetaStore
i) Catalog— (HMS)

data .
/

Ca\‘talog " ceberg

Jata metadata
7 sal Client ) S 4

Le=" -
(c—uj:i[ij DML Jobs {L
\\KCheV\t Ga‘bewm/ J (V;a JOEJ Moma\ger)
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What SQL runs where?

7 DDL )
' CREATE TABLE AS SELECT

CREATE

DROP

ALTER

T —
SQL Client

% Y,

|

- -

\

0 DML )
CREATE TABLE AS SELECT
INSERT INTO
UPDATE
DELETE

- )
| Task Manager ‘
- w

= ——




@decodableco @rmoff / Hcurrent24

Flink SQL> CREATE DATABASE c_iceberg hive . db0Ol ;

[ERROR] Could not execute SQL statement. Reason:

MetaException(message:java.lang.RuntimeException: java.lang.ClassNotFoundException
Class org.apache.hadoop.fs.s3a.S3AFileSystem not found)

W

-" — C—

 S—

J

T ——— ———

I |
2 ‘...
:
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Flink SQL> CREATE DATABASE db01;
[INFO] Execute statement succeed.
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Troubleshoot methodica
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Understand the
architecture
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Get your JARs right

IIIIII
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Get your toolbox ready :)
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decodable.co/blog

RN

February 16, 2024 8 minread

Catalogs in Flink SQL—A

February 19, 2024 10 minread March 12,2024 5 minread

February 27,2024 4 min read

Catalogs in Flink SQL—Hands
On

A hands-on guide to using catalogs with Flink SQL,
including Apache Hive, JDBC, and Apache Iceberg
with different metastores. Covers installation, setup,
and usage.

L —

Flink SQL and the Joy of JARs

A handy guide to some of the most common issues
with Flink SQL and JAR dependencies, how to
troubleshoot them—and how to fix them! &

.  — R

Exploring the Flink SQL
Gateway REST API

Learn how to use the Flink SQL gateway's REST API
to send SQL statements to your Flink cluster
programmatically.

Primer

Explore the essentials of catalogs in Flink SQL.
Catalogs store object definitions like tables and
views for the Flink query engine. This primer covers
the role of catalogs in managing metadata in Flink,
the different catalogs available in Flink, and how to
use the CatalogStore.

L — P
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