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This topic describes how to query datain your Virtual Warehouse on Cloudera Data Warehouse (CDW).

The CDW service includes the Hue SQL editor that you can use to submit queriesto Virtual Warehouses. For
example, you can use Hue to submit queriesto an Impala Virtual Warehouse.

1. Login tothe Data Warehouse service as DWUser.
The Overview page is displayed.
2. Click Hue on the Virtual Warehousetile.
3. Enter your query into the editor and submit it to the Virtual Warehouse.

Y ou can write and edit queries for Hive or Impala Virtual Warehouses in the Cloudera Data Warehouse (CDW)
service by using Hue.

For detailed information about using Hue, see Using Hue.
Required role: DWUser

Hue uses your LDAP credentials that you have configured for the CDP cluster.

1. Loginto the CDP web interface and navigate to the Data Warehouse service.
2. Inthe Data Warehouse service, navigate to the Overview page.

B Note: You can aso launch Hue from the Virtual War ehouse page using the same steps.
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3. TorunImpalaqueries:
a) Click HUE on the Impala Virtual Warehousetile.
The query editor is displayed:

% -:‘-’“q i Impala Add aname...  Add a dest
£ = Impala
Databases (5) < 1

airline_ontime_orc
airline_ontime_parquet
default
information_schema

sys

Query History Saved Queries

b) Click adatabase to view the tablesit contains.
When you click adatabase, it setsit as the target of your query in the main query editor panel.

©) Type aquery in the editor panel and click therunicon ® to run the query.

Y ou can also run multiple queries by selecting them and clicking * .
Note: Use the Impalalanguage reference to get information about syntax in addition to the SQL auto-

complete feature that is built in. To view the language reference, click the book icon & to theright
of the query editor panel.

4. Torun Hive queries:
a) Click HUE onthe Hive Virtual Warehouse tile.
The Hive query editor is displayed:

Q 2
= i) & Hive Addaname... Add a description... w : @  hive~
2
¢ = Hive Database v # ? x LanguageManual
Databases @) +z 1 & o«
> DDLU
DML
autogquerygen 3 Select
db_dabksbzuhu Joins
db_ijvruhbpci LateralView
db_inodr8ajgs Union
db_x9baBgejan SubQueries
Sampling

default

Query History Saved Queries
information_schema ' Explain

b) Click adatabase to view the tablesit contains.
When you click adatabase, it setsit as the target of your query in the main query editor panel.

©) Type aquery in the editor panel and click therunicon ™ to run the query.

Y ou can aso run multiple queries by selecting them and clicking * .

Note: Use the Hive language reference to get information about syntax in addition to the SQL auto-

complete feature that is built in. To view the language reference, click the book icon L to theright
of the query editor panel.
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Advanced Hue configurations (safety valves) in CDW

In Cloudera Data Warehouse (CDW), you can view all queries that were run against a Database Catalog from Hue,
Beeline, Hive Warehouse Connector (HWC), Tableau, Impala-shell, Impyla, and so on.

Y ou need to set up Query Processor administratorsto view thelist of al queries from all users, or to restrict viewing
of queries.

Log in to the CDP web interface and navigate to the Data Warehouse service.
In the Data Warehouse service, havigate to the Overview page.

From a Virtual Warehouse, launch Hue.

Click on the Jobs icon on the | eft-assist panel.

The Job Browser pageis displayed.

5. Goto the Queriestab to view query history and query details.

> w NP

Viewing Hive query details
Viewing Impala query details
Adding Query Processor Administrator users and groups in Cloudera Data Warehouse

Y ou export user-defined functionality (UDF) to a JAR from a Hadoop- and Hive-compatible Java project and store
the JAR on your cluster. Using Hive commands, you register the UDF based on the JAR, and call the UDF from a
Hive query.

e You must have access rights to upload the JAR to your cluster. Minimum Required Role: Configurator (also
provided by Cluster Administrator, Full Administrator).

e Make sure Hive on Tez or Hive LLAP isrunning on the cluster.

* Make sure that you have installed Java and a Java integrated development environment (IDE) tool on the machine,
or virtual machine, where you want to create the UDF.

Y ou can create a Hive UDF in a development environment using IntelliJ, for example, and build the UDF. Y ou define
the Cloudera Maven Repository in your POM, which accesses necessary JARS hadoop-common-<version>.jar and
hive-exec-<version>.jar.
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1. Open IntelliJand create a new Maven-based project. Click Create New Project. Select Maven and the supported
Javaversion as the Project SDK. Click Next.

2. Add archetype information.
For example:

e Groupld: com.mycompany.hiveudf
« Artifactld: hiveudf
3. Click Next and Finish.
The generated pom.xml appearsin sample-hiveudf.

4. To the pom.xml, add properties to facilitate versioning.
For example:

<properties>
<hadoop. ver si on>TBD</ hadoop. ver si on>
<hi ve. ver si on>TBD</ hi ve. ver si on>

</ properties>

5. Inthe pom.xml, define the repositories.
Useinterna repositoriesif you do not have internet access.

<repositories>
<repository>

<rel eases>
<enabl ed>t r ue</ enabl ed>
<updat ePol i cy>al ways</ updat ePol i cy>
<checksunPol i cy>war n</ checksunPol i cy>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
<updat ePol i cy>never </ updat ePol i cy>
<checksunPol i cy>f ai | </ checksunPol i cy>
</ snapshot s>
<i d>HDPRel eases</i d>
<name>HDP Rel eases</ nane>
<url >http://repo. hort onwor ks. com content/repositories/rel eases/</u

<l ayout >def aul t </ | ayout >

</repository>
<reposi tory>

<i d>publ i c. repo. hort onwor ks. conx/ i d>
<nanme>Publ i ¢ Hort onwor ks Maven Repo</ name>
<url >http://repo. hortonworks. conf cont ent/ groups/ public/</url>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>

</repository>
<repository>

[url >

<i d>r eposi tory. cl oudera. conx/id>
<url >https://repository.cloudera.confartifactory/cl oudera-repos/ <

</repository>
</repositories>

6. Define dependencies.
For example:

<dependenci es>
<dependency>

<gr oupl d>or g. apache. hi ve</ gr oupl d>

7

Creating a user-defined function in Cloudera Data Warehouse
Private Cloud
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<artifactld>hive-exec</artifactld>
<ver si on>${ hi ve. ver si on} </ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. apache. hadoop</ gr oupl d>
<artifactld>hadoop- cormon</artifactld>
<ver si on>%${ hadoop. ver si on} </ ver si on>

</ dependency>

</ dependenci es>

Y ou define the UDF logic in anew class that returns the data type of a selected column in atable.

1. InIntelliJ, click the vertical project tab, and expand hiveudf: hiveudf src main . Select the java directory, and on
the context menu, select New Java Class, and name the class, for example, TypeOf.

2. Extend the GenericUDF class to include the logic that identifies the data type of a column.
For example:

package com nyconpany. hi veudf ;

i mport org. apache. hadoop. hi ve. gl . exec. UDFAr gunent Except i on;
i mport org. apache. hadoop. hi ve. gl . net adat a. H veExcepti on;
i mport org. apache. hadoop. hi ve. gl . udf . generi c. Generi cUDF;
i mport org. apache. hadoop. hi ve. serde2. obj ecti nspect or. Obj ect | nspect or;
i mport org.apache. hadoop. hi ve. serde2. obj ecti nspector. primtive.\
PrimtiveQbjectlnspectorFactory;
i mport org. apache. hadoop. i o. Text;
public class TypeOF extends Generi cUDF {
private final Text output = new Text();
@verride
public Objectlnspector initialize(Qojectlnspector[] argunents) throws U
DFAr gunment Excepti on {
checkArgsSi ze(argunents, 1, 1);
checkArgPrimtive(argunents, 0);
oj ectlnspector outputO = PrimtiveQbjectlnspectorFactory.witableSt
ri ngobj ect | nspect or;
return out putd;
}

@verride
public Object eval uate(DeferredObject[] argunents) throws H veException

bj ect obj;
if ((obj = argunents[0].get()) == null) {
String res = "Type: NULL";
out put . set (res);
} else {
String res = "Type: " + obj.getC ass().getNane();
out put . set (res);

return output;

}
@verride
public String getDisplayString(String[] children) {
return get St andar dbDi spl ayString(" TYPEOF", children, ",");
}
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Y ou compile the UDF code into a JAR and add the JAR to the classpath on the cluster.

Use the direct reference method to configure the cluster to find the JAR. It is a straight-forward method, but
recommended for development only.

1. Build the IntelliJ project.

NAPSHOT. j ar

A O e i
[ NFO BU LD SUCCESS

A O I i LR R P

[INFQ Total tine: 14.820 s

[INFQ Finished at: 2019-04-03T16: 53: 04-07: 00

[INFQ Final Menory: 26M 397M

N O e

Process finished with exit code 0O

2. InInteliJ, navigate to the JAR in the /target directory of the project.
3. Configure the cluster so that Hive can find the JAR using the direct reference method.

a) Upload the JAR to HDFS.
b) Movethe JAR into the Hive warehouse. For example, in CDP Data Center:

$ hdfs dfs -put TypeCOf-1.0-SNAPSHOT. j ar /war ehouse/t abl espace/ managed/ hi
veudf - 1. 0- SNAPSHOT. | ar

4. Ininteli], click Save.

5. Click Actions Deploy Client Configuration .

6. Restart the Hive service.

In Cloudera Data Warehouse (CDW), you run a command from Hue to make the UDF functional in Hive queries. The
UDF persists between HiveServer restarts.

Y ou need to set up UDF access using a Ranger policy as follows:

1. Logintothe Data Warehouse service and open Ranger from the Database Catal og associated with your Hive
Virtual Warehouse.

2. Onthe Service Manager page, under the HADOOP SQL section, select the Database Catal og associated with the
Hive Virtual Warehouse in which you want to run the UDFs.

Thelist of paliciesis displayed.
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3. Select the al - database, udf policy and add the users needing access to Hue. To add all users, you can specify
{USER}.

In this task, the registration command differs depending on the method you choose to configure the cluster for finding
the JAR. If you use the Hive aux library directory method that involves a symbolic link, you need to restart the
HiveServer pod after registration. If you use the direct JAR reference method, you do not need to restart HiveServer.
Y ou must recreate the symbolic link after any patch or maintenance upgrades that deploy anew version of Hive.

1. Open Hue from the Hive Virtua Warehousein CDW.
2. Run the registration command by including the JAR location in the command as follows:

CREATE FUNCTI ON udftypeof AS 'com nyconpany. hi veudf. TypeOf 01' USI NG JAR
" hdfs:///warehouse/t abl espace/ managed/ TypeOf 01- 1. 0- SNAPSHOT. j ar ' ;

3. Restart the HiveServer.

Y ou can either delete the hiveserver2-0 pod using Kubernetes, or, you can edit an HS2 related configuration, and
CDP restarts the HiveServer pod.

Note: If you plan to run UDFson LLAP, you must restart the query executor and query coordinator pods
after registering the UDF.

4. Verify whether the UDF is registered.
SHOW FUNCTI ONS;

Y ou scroll through the output and find default.typeof.

After registration of a UDF, you do not need to restart Hive before using the UDF in a query. In this example, you
call the UDF you created in a SELECT statement, and Hive returns the data type of a column you specify.

« For the example query in thistask, you need to create atable in Hive and insert some data.

This task assumes you have the following example table in Hive:

Fococococococoooooo Fooccocococoooooo Fooccocococoooooo +
| students. name | students.age | students.gpa |
fooccooocooocooocooooo foooccooocoooooooo foooccooocoooooooo +
| fred flintstone | 35 | 1.28 [
| barney rubble | 32 | 2.32 [
foccoocococcoococooo foccoccocoooococs foccoccocoooococs +

e Asauser, you need to have permission to call a UDF, which a Ranger policy can provide.

1. Usethe database in which you registered the UDF.

USE def aul t;

10
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2. Query Hive using the direct reference method:

SELECT students. nane, udftypeof (students. name) AS type FROM students WHERE
age=35;

Y ou get the data type of the name column in the students table:

O T P P e +
| students. nane | type |
ocococococococoooe ocococococoocoCcoCoCoCSoCoCSoCSCSoCSoCSoCoCSoCoCSCSCSooooooo +
| fred flintstone | Type: org.apache. hadoop. hi ve. serde2.i o. H veVar char Wi
table |

e e e e oo-o--- o o m m o e m o e e o e e o e e o e o e e oo e e e e e e e e e e e e mmmom-o--- +

A SQL Al Assistant has been integrated into Hue with the capability to leverage the power of Large Language
Models (LLMs) for various SQL tasks. It helps you to create, edit, optimize, fix, and succinctly summarize queries
using natural language and makes SQL devel opment faster, easier, and less error-prone. Y ou can also generate
comments and insert them into your queriesto improve readability.

Attention: The SQL Al Assistant operates only on the database that you have selected in the Hue editor, and
not necessarily on the one that is displayed on the |eft-assist bar.

Y our administrator must have configured and set up the required infrastructure for you to use the SQL Al Assistant.
See About setting up the Hue SQL Al Assistant.

1. Logintothe Data Warehouse service as DWUser.
2. Open Hue corresponding to your Virtual Warehouse.

3. +.
Click +¥ Assistant on the Hue SQL editor:
A Hive Add a name... Add a description..
1‘+ Assistant

The following options are displayed:

11
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Y Impala Add aname...  Add a description [~ =

*4 Assistant () GENERATE & EDIT J EXPLAIN {# OPTIMIZE ¥ FiX L7 COMMENT pd

About setting up the SQL Al Assistant in CDW

The SQL Al Assistant in Cloudera Data Warehouse (CDW) helps you to generate SQL queries by entering a prompt
in natural language. Y ou can then insert the generated SQL in the Hue SQL editor and run it as usual.

Y our administrator must have configured and set up the required infrastructure for you to use the SQL Al Assistant.
See About setting up the Hue SQL Al Assistant.

1. Loginto the Data Warehouse service as DWUser.
2. Open Hue corresponding to your Virtual Warehouse.

3. o _
Click +7 Assistant on the Hue SQL editor:

3> Hive Add a name... Add a description...

*4 Assistant

4. Click GENERATE.
3. Hive Add a name... Add a description..
‘:+ Assistant (=) GENERATE

A SQL query is generated based on your input prompt. Click Insert to insert the query into the editor and run it.

About setting up the SQL Al Assistant in CDW

You can edit aquery in natural language and generate it again to fine-tune your results using the Hue SQL Al
Assistant. Y ou can then insert the SQL query into the editor and run it as usual.

12
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Y our administrator must have configured and set up the required infrastructure for you to use the SQL Al Assistant.
See About setting up the Hue SQL Al Assistant.

1. Logintothe Data Warehouse service as DWUser.
2. Open Hue corresponding to your Virtual Warehouse.

3. 3 ) i
Click +7 Assistant on the Hue SQL editor:

s> Hive Add aname...  Add a description...
+ caict:
1+ Assistant
4. Click EDIT.
T+ Assistant £ EDIT - v
default~ £ ?

Select the query from the list and edit it as needed. Then press enter to regenerate the SQL .

About setting up the SQL Al Assistant in CDW

Y ou can use the SQL Al Assistant to breakdown and understand a complex SQL query in natural language.

Y our administrator must have configured and set up the required infrastructure for you to use the SQL Al Assistant.
See About setting up the Hue SQL Al Assistant.

1. Log into the Data Warehouse service as DWUser.
2. Open Hue corresponding to your Virtual Warehouse.
3. Insert aSQL query in the Hue editor that you would like to understand in natural language.

13
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4. o i
Click +7 Assistant on the Hue SQL editor:

9. Hive Add a name... Add a description...

+ caig
¥4 Assistant

1]

14
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5. Click EXPLAIN.

‘f+ Assistant () GENERATE & EDIT Q) EXPLAIN & OPTIMIZE T FIX J COMMENT )4
Explain the selected SQL statement default~ & 2?2
1[SELECT nome
Z[FROM customers
3| WHERE EXISTS (
4| SELECT
5 FROM orders
6| WHERE orders.customer_id customers.id

AND orders.order_dote BETWEEN '2023-06-01' AND '"2823-86-30°

The LLM generates the explanation of the SQL query.

¥+ Explained SQL for default

customers

orders.customer_id = customer

orders.order_date BETWEEN

SUMMARY

Returns the names of customers who placed an order between June 1, 2023 and June 30,
2023.

EXPLANATION

The given SQL query performs an EXISTS subguery to check if each customer in the
customers table has any orders in the orders table that were placed between "2023-06-01'
and '2023-06-30".

It first selects the name column from the customers table. This is the
outer query.

For each customer, it checks if there exists any rows in the orders table
where:

- The order customer_id matches the current customer's id

- The order_date is

between '2023-06-01" and '2023-06-30'

If there is at least one matching order for a given
customer, the EXISTS subquery will return true and that customer's name will be included
in the result set.

Insert as comment

About setting up the SQL Al Assistant in CDW

15
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Y ou can use the SQL Al Assistant to optimize a SQL query. Hue identifies the issues in the source query, optimizes
it, and provides the optimized version of the SQL query. Hue also summarizes the issues and how it optimized the
query in natural language.

Y our administrator must have configured and set up the required infrastructure for you to use the SQL Al Assistant.
See About setting up the Hue SQL Al Assistant.

Log in to the Data Warehouse service as DWUser.
Open Hue corresponding to your Virtual Warehouse.
Insert a SQL query in the Hue editor that you would like to optimize.

A w DN

+
Click ++ Assistant on the Hue SQL editor:
a0 Hive Add a name... Add a description...

4+ Assistant

16
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5. Click OPTIMIZE.

*4+ Assistant () GENERATE Z EDIT @ EXPLAIN 4% OPTIMIZE T FIX £ COMMENT b4
Optimize the selected SQL statement default~ & ?
1| SELECT name
2| FROM customers
3| WHERE EXISTS (
4| SELECT
5| FROM orders
6 WHERE orders.customer_id customers.id
7 AND orders.order_date BETWEEN '2023-86-01' AND '2023-06-3@°
> 812;
9
10

Hue displays the original and the optimized SQL query side-by-side. It also provides an explanation of the issues
in the original query and how it was optimized.

# Optimized SQL for default - suggestion X

CT

customers

E EXISTS (
T 1

T customer_id
orders

E orders.customer_id

) orders.order_date B

WHERE order_date BETWEEN
);

EXPLANATION

The original query uses EXISTS which will check for existence of rows for each customer. This can be
slow if there are a large number of customers.

The optimized version uses an IN clause with a subquery to only return customers that have orders in
the given date range. This performs better by only returning the subset of customers that match the
criteria.

& Copy to clipboard Cancel

About setting up the SQL Al Assistant in CDW

You can usethe SQL Al Assistant to fix abroken SQL query. Hue identifies the issuesin SQL syntax and provides
the corrected version.

Y our administrator must have configured and set up the required infrastructure for you to use the SQL Al Assistant.
See About setting up the Hue SQL Al Assistant.

1. Loginto the Data Warehouse service as DWUser.
2. Open Hue corresponding to your Virtual Warehouse.
3. Insert aSQL query in the Hue editor that you would like to fix.

17
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Cloudera Data Warehouse Private Cloud

Starting the SQL Al Assistant in Hue

4. +.
Click +* Assistant on the Hue SQL editor:
a0 Hive Add a name... Add a description...
*4 Assistant
1|
5. Click FIX.
‘t+ Assistant (2) GENERATE Z EDIT ) EXPLAIN  OPTIMIZE T Fix L COMMENT
Fix the selected SQL statement
1| SELECT name
2| FROM customers
3| WHERE EXIST] ¢
4| SELECT
5 M orders
6 WHERE orders.customer_id customers.id
7 AND orders.order_date BETWEEN '2023-06-@1' AND '2023-06-30'
> 8]);
o

1

Hue displays the original and the fixed SQL query in a side-by-side comparison.

*+ Fixed SQL for default - suggestion

ustomers
EXIST (

SELECT 1
orders

E orders.customer_id stomers.id
) orders.order_date B

EXPLANATION

The issue was the use of EXIST instead of EXISTS. EXISTS is the correct syntax for an EXISTS
subquery in Impala SQL.

18 Copy to clipboard

orders.customer_id
‘\ND orders.order_date B

default~ &% 2

Cancel

Click Insert to insert the fixed query in the Hue editor and run it.

About setting up the SQL Al Assistant in CDW

The SQL Al Assistant can generate a comment explaining what SQL query does. Y ou can insert it into the query to

improve readability.

Y our administrator must have configured and set up the required infrastructure for you to use the SQL Al Assistant.

See About setting up the Hue SQL Al Assistant.
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Cloudera Data Warehouse Private Cloud Starting the SQL Al Assistant in Hue

Log in to the Data Warehouse service as DWUser.
Open Hue corresponding to your Virtual Warehouse.
Insert a SQL query in the Hue editor for which you want to generate a comment.

> w NP

+
Click +¥ Assistant on the Hue SQL editor:
3 Hive Add a name... Add a description...

+4 Assist:
*+ Assistant

5. Click COMMENT.

*4 Assistant () GENERATE 2 EDIT () EXPLAIN # OPTIMIZE ~ {¥FIX  CJ COMMENT b4
Comment SQL default> & ?

_‘\ SELECT name

The SQL Al Assistant generates a detailed comment for the input SQL query.

*+ Explained SQL for default %

This query sele name of customers who have at least one order
placed between 6-81' and '2023-86-38" .

It first selects the name column from the customers table.

It then uses the EXISTS clause to check if there are any rows in the
orders table that satisfy the following conditions:

- The customer_id in the orders table matches the id in the customers
table. This joins the two tab n the customer id.

- The order_date is between ' 6-81' and ' 86-30'. This

filters for orders placed in June

clause will return TRUE if there is at least one order for
omer in June 2823. By putting this in the WHERE clause, we
only select custol where EXISTS returns TRUE, i.e. customers with
orders in June 2823

customer_id
orders.order_dat:

Insert Cancel

Click Insert to insert the comment into the query.
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