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Exploratory Data Science and Visualization

Exploratory Data Science and Visualization makesit simple for data scientists to get started on a data science project.

When you start a data science project, you are presented with a blank notebook, and no indication of what

data sources are available on the Cloudera platform, or how to access them. The Exploratory Data Science and
Visualization feature automatically discovers the data sources available to you, from within the standard Cloudera Al
user interface.

The Exploration Data Science and Visualization experience enables all features for Exploratory Data Analysis. From
the Data tab you can:

Connect to data sources that are available in your project

Explore the datawith SQL to understand its basic shape and characteristics
Create named datasets that you can reference later

Quickly create visualizations of the datato understand its properties
Create dashboards that you can share with your team

For more information on what you can do in the Data tab, see the documentation for Cloudera Data Visualization.

Cloudera Data Visualization

Cloudera Al Discovery and Exploration has afew prerequisites.

For both Hive and Impala connections, the HADOOP_USERNAME must be set. The HADOOP_USERNAME is
set automatically by the environment.

» Gotoyour User Settings page, select the Hadoop Auhtentication tab and log in.

Profile Outbound SSH  Hadoop Authentication APl Keys Remote Editing  Environment Variables

Kerberos

To authenticate to Kerberos, enter your principal and either enter your password or
upload a keytab file.

Principal

Credentials

Password Keytab

Enter Password

Authenticate

Show Kerberos configuration

To manually create Impala or Hive data connections, you must have the related JIDBC URL. Y ou can obtain this
from the option menu for the virtual warehouse to which you want to connect. These warehouses must be already
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Cloudera Al Starting Data Discovery and Visualization

created in the environment. For more information on how to create a data warehouse, see Adding a New Virtual
Warehouse.

« To manualy create a Spark connection, you need the Data L ake S3 bucket. This can be retrieved from the Data
Lake page. For Spark data connections, you must use ML Runtimes, and specifically the Spark Runtime Add-on
must be enabled before starting aworkload (job or session).

« For Spark data connections, you must have permissions set correctly for external accessto the S3 bucket.
« Hiveand Impaladata connections also require ML Runtimes. Legacy engines may work, but are not supported.

» There must be auto-discovered data connections, or your Administrator must create data connections to virtual
warehouses or other data sources in your Cloudera environment.

e Only Hive virtua warehouses with SSO disabled are supported.

Create a Dashboard
Adding aNew Virtual Warehouse

Y ou can start the Exploratory Data Science and Visualization application within Cloudera Al.

1. Create or open aproject.
In the project, click Datain the left navigation pane.
If the application was previoudly started, it appearsin the Ul.

If it is not displayed, click Launch Data Application to start the application. It takes afew minutesto start for the
first time.

AwD

CLOUD=RA
Al Workbench

1 Home
il

(9 All Projects

Data Discovery And Visualization
PROJECT

Access the Data Discovery And Visualization Application by launching it in this project. Manage this application’s lifecycle
using the usual controls in the Applications tab.

>_ Sessions Launch Data Application

88 Overview

JU Experiments
# Models
Jobs

£ Applications
A Files

229 Collaborators

{6} Project Settings

When the application starts, you can see four tabs at the top of the Ul. From here, you can create new dashboard or
dataset or try some of the tasks described in the next topics.
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Starting Data Discovery and Visualization
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Al Workbench

1 Home

( AllProj

0JE!

Experiments

Models

AMPs
= Runtime Catalog

Learning Hub

Creating a dataset

Recent Queries

No Queries have been run yet. Run a New SQL query.

Recent Dashboards and Apps

No Dashboards have been created. Create a New Dashboard.

Recent Datasets

No Datasets are available. Create a New Dataset

Recent Connections

Y test-cdv-auth h’ samples

sQLite

Impala

Sample Dashboards

Tl P
ARAAAS fol T — | i

Taxi rides application Iris species w/ images Consumer View

Create a Dashboard
Troubleshooting: 401 Unauthorized

PE

St |
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Z “@»>y

Inspector View Time & Industry Threat Global Threats Census Dashboard

Follow the guidelines to start Cloudera Data Visualization on premises with Hive and Impala Virtual Warehouses and
Hive and Impala Base.

For starting Cloudera Data Visualization on premises for Hive and Impala Virtual Warehouses, switch to LDAP
Authentication mode and add your username and password in the Edit Data Connection page:
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Cloudera Al Starting Data Discovery and Visualization

1. Select the required connection in the left navigation and click Edit Connection.

Figure 2: Selecting the required connection for editing

S NEW CONNECTION

@ All Connections & SYNC & Datasets ®
Cluster 1 - Hive on Tez o Title/Table D Created Last Updated IF  Modified By # Dashboards
Cluster 1 - a - P - i "
uster 1 - IMp2 pempm—— Food Stores Inspection in NYC +il 1 Nov 27,2024 afew seconds ago vizapps_admin 3 L}
% hiveVW main.retail_food_store_inspections_current_critical_vio...
Data Connection: samples
samples
Cereals +il 10 Nov 27, 2024 a few seconds ago vizapps_admin 1 W
main.cereals

Data Connection: samples

Earthquake Data January 2019 +ill 9 Nov 27, 2024 a few seconds ago vizapps_admin 1 @
main.earthquake_data2019

Data Connection: samples

World Life Expectancy +il 8 Nov 27, 2024 a few seconds ago vizapps_admin 3 @
main.world_life_expectancy

Data Connection: samples

US State Populations Over Time +ill 6 Nov 27, 2024 aminute ago vizapps_admin 2 joj
main.census_pop

Data Connection: samples

US County Population +ill 7 Nov 27,2024 aminute ago vizapps_admin 0 of
main.us_counties

Data Connection: samples

Global Information Security Threats +il 5 Nov 27, 2024 a minute ago vizapps_admin 2 @

main.infoseq_1559
Data Connection: samples

| A
2. Provide your username and password.

Figure 3: Provide username and password

Edit Data Connection

Connection type © CDW Hive

Connection © hiveVW
name

Basic Advanced Parameters Data

Hostname or IP © hs2-hivevw.apps.ecs-sdpcma-1.vpc.cloudera.com

address (example: prod_db.yourcompany.com or 10.0.1.20)

Port#©

Credentials

Username ©

Password ©

| CLONE “ DELETE CONNECTION ‘ SAVE

Starting Cloudera Data Visualization on premises for Hive and Impala

For starting Cloudera Data Visualization on premises for Hive and Impala switch to Kerberos Authentication mode
in the Edit Data Connection page:
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Starting Data Discovery and Visualization

Select the required connection in the left navigation and click Edit Connection.

Figure 4: Selecting the required connection for editing

& NEW DATASET

& Datasets @

9% NEW CONNECTION

@ All Connections £ SYNC

Cluster 1 - Hive qrgha o
Edit Connection

Title/Table

e =g Food Stores Inspection in NYC

main.retail_food_store_inspections_current_critical_vio...

hivevW o

Data Connection: samples
samples

Cereals

main.cereals

Data Connection: samples

Earthquake Data January 2019
main.earthquake_data2019

Data Connection: samples

World Life Expectancy
main.world_life_expectancy

Data Connection: samples

US State Populations Over Time
main.census_pop

Data Connection: samples

US County Population
main.us_counties

Data Connection: samples

Global Information Security Threats
main.infoseq_1559

Data Connection: samples

D Created Last Updated 15
+il 1 Nov 27, 2024 3 minutes ago
+il 10 Nov 27,2024 3 minutes ago
+ill 9 Nov 27,2024 3 minutes ago
+il 8 Nov 27,2024 3 minutes ago
+ial 6 Nov 27,2024 3 minutes ago
+il 7 Nov 27,2024 3 minutes ago
+ill 5 Nov 27,2024 3 minutes ago

2. Select the Advanced tab in the Edit Data Connection window.

Figure 5: Selecting the Advanced tab

Edit Data Connection

Connection type ©

Connection ©
name

Connection mode

HTTP Path

Socket type

Authentication
mode

Socket Timeout

Impersonation ©

Trusted ©
Impersonation

Application Name

CDW Impala

Cluster 1 - Impala

Parameters Data
O Binary @HTTP

cliservice
O Normal

@sSSL O SSL with certificate

ONoSasl  OPlain ®@LDAP O Kerberos

600

[ Enabled

[ Enabled

l CLONE “ DELETE CONNECTION ‘

Modified By

vizapps_admin

vizapps_admin

vizapps_admin

vizapps_admin

vizapps_admin

vizapps_admin

vizapps_admin

# Dashboards
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. Select Kerberos as Authentication mode in the Edit Data Connection window.

Figure 6: Select Kerberos for authentication

Edit Data Connection

Connection type ©

Connection ©
name

Basic Advanced

Connection mode

HTTP Path

Socket type

Authentication
mode

CDW Impala

Cluster 1-Impala

Parameters Data
O Binary @HTTP
cliservice

ONormal  @SSL O SSL with certificate

ONoSasl  OPlain O LDAP

Working with Data Discovery and Visualization

Socket Timeout 600
Impersonation® [ Enabled

Trusted ©

N [ Enabled
Impersonation

Application Name viz

TEST

‘ CLONE ‘ ‘ DELETE CONNECTION ‘ SAVE

Working with Data Discovery and Visualization

This section provides examples for tasks you can perform using Data Discovery and Visualization.

Run an SQL query

On the SQL tab, select a Data Connection from the dropdown box.
Note: If you do not see the data connections that you have configured in the Project, refer to the
Troubleshooting details for more information.

Once you select a Data Connection, you can explore the available databases and tables. Y ou can start writing an SQL
query and click the table names to insert them into the query string. For more information, see Creating a dataset.




Cloudera Al Data connection management

CLOUDZRA . . SETS s
Al Workbench HOME SSOLER 3 SETS (@ (] A 8- 0- &

1@ Home Data Connection  samples v

() All Projects

Connection Explorer  SQL

Database Enter SQL below
main ~ 1
Tables

5 census_pop

X &5 cereals
& chicago_govt_pay
o &5 earthquake_data2019
(=] EBinfoseq_1559 z
BBiris Autocomplete on
e
e

Applications
£ restaurant_scores_lives_sta.

BB retail_food_store_inspectio.

%X W

Add in a "LIMIT 100" clause to any SQL select query that does not have a limit clause
&3 superstore_sales

B trips_detail

&

EBus_counties Query History Saved Queries Results

il AMPs

8 world_ife_expectancy

Click New Dashboard to access the Dashboard Designer. Y ou can select from awide variety of graphs, click to add
them to your dashboard, and select the columns from your dataset to use in the visual. For more information, see
Create a Dashboard.

CLOUDZRA <0 S GRS
Al Workbench HOME ~ SQL  VISUALS  DATASETS

ADD VISUALS R

+1h
Visuals

% | samples v +Y
Fitters

& Cereals
L

Settings

N4
Style
Gomparison of
wlu  average calories per
=pal= manufacturer o
overall average

_____ Avg quantity per
=77 nutrtional category

Cereal
Manufacturers
available

Cereal comparisons
'4 across 9 nutritional

categories

Creating a dataset
Create a Dashboard
Troubleshooting: 401 Unauthorized

Consider the following guidelines about data connection management.
« Manage data connections in aworkbench

At the workbench level, you can check the data connections that are available in aworkbench. In Project Settings
Data Connections, check that your desired data source is present. Y ou can also set the availability for any
discovered connections, if necessary.

« Manage data connectionsin a project

All the data connections that were available in the workbench when the project was created will be automatically
created in the project as well. The available connections can then further be marked as unavailable if desired so.
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Cloudera Al Managing default and backup data connections

Y ou can update any changes to the connections that were made at the workbench level by clicking Sync with
Workbench. Any changes made here only apply to your project.

« Dataconnection availability
Consider these two scenarios for setting data connection availability.

1. If aworkbench data connection is marked Unavailable, and you then create a project, the data connection will
not appear in the project. If the connection is then changed to Available, and then the Sync with Workbench
button is clicked, the connection will appear in the project.

2. If aworkbench data connection is marked Available, and you then create a project, the connection shows up.
If the workbench data connection is then toggled to Unavailable, and you click Sync with Workbench in the
project, the data connection will remain available in the project.

Asadata scientist, you may want to set default and backup data connections (virtual warehouses). This makes it easy
to manage the case where the default data source (virtual warehouse or data lake) becomes unavailable, for example.

Y ou need Administrator privilegesto perform thistask. Here, the data connection names of default and backup are
used as examples.

1. In Site Administration Data connections, click Edit to change the name of the default data connection to default.
2. Change another connection to backup.

3. InProject Settings, click Sync with Workbench to update the names of the data connections. If two different data
connections have the same name, an error occurs during synchronization.

4. If the default data connection becomes unavailable, the Workbench Administrator can go to the Data Connections
tab, and rename the connections.

For example, after changing default to unavailable, change backup to default. Projects that use library code for
their connection to the default data connection will continue to operate, because it is now using the new default
connection.

E Note: Select Sync with Workbench at the project level to make the updated connections available.

The tasks available to collaborators depends on their level of access.
A collaborator with read-only accessis able to do the following:

+ List data connections
* Get data connection details

Note: Thelist of data connections is unavailablein the Ul to viewer-only users because the Setting tab in a
project is hidden for viewer collaborators. However, viewer-only users can use curl to submit API requests to
list the data connections.

A collaborator with write access can:

* Create data connections
« Edit data connections
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* Delete data connections
¢ List data connections
¢ Get data connection details

Troubleshooting: 401 Unauthorized

Troubleshoot the session returning a 401: Unauthorized error message.

When you are in asession and try to run the code for a Hive or Impala connection, the session returns a 401
Unauthorized HTTP error message.

Figure 7: 401: Unauthorized HTTP error message

VIOOITy Next £ INES 1O upoate your cregenuais

> USERNAME = os.getenv( HADOC
> PASSWORD = os.getenv( WO
> conn = cmldata.getConnection({

CTION_NAME' : CONNECTION_NAME,

JSER_NAME" )

-
CI

: USERNAME,
0t PASSWORD
H
D HttpError: HTTP code 481: Unauthorized
D HttpError Traceback (most recent call last)
<ipython-input-1-a69cbe2af83b> in <module=
2 'CONNECTION_NAME' : CONNECTION_MAME,
3 'USERNAME ' : USERNAME,
-——-> 4 '"PASSWORD' : PASSWORD
5 )
~(.local/lib/python3.7/site-packages/cmldata.py in getConnection(properties)
185 fmt_codesnippet = _getConnectionSnippet(properties)
186 scope = {}
--> 187 exec(fmt_codesnippet, scope)
188 return scope("conn”]

<string> in <module=
<string> in getCursor(self)

fusr/local/lib/python3.7/site-packages/impala/hiveserver2.py in cursor(self, user, configuration, convert_typs

197 Tam dabhonl ! sorecor fi: mattinos now caccdnn handla'

Solution: Go to the Hadoop authentication page:

Figure 8: Access Hadoop authentication page
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Troubleshooting: 401 Unauthorized when accessing Hive or Impala

virtual warehouses

v Navigate Run > connect.py € Project >_ Terminal Access 8 Data

nport cml.data_vl as cmldata

Untitled Session Running

By admin — Session — 0.25 vCPU / 2 GiB Memory — a few seconds ago
onnection(CONNECTION_NAME)
ndas data frame Session  Logs

6 ## Sample Usag
7 EXAMPLE_SQL_Q! =
8 dataframe = conn.get_pandas_dataframe(EXAMPLE_SQL_QUERY)

S IoE Y (datettane) > import cml.data_v1 as cmldata
@ # Closing the connection > CONNECTION_NAME
1 conn.close()
12 > conn = cmldata.get_conne ction(CONNECTION_NAME)
r Usage Notes © KeyError: 'No password specified and JWT authentication is di

ine 1

1 = cmldata.get_connection(CONNECTION_NAME)

Set your workload password. After setting the workload password, start a new session. If
tab, then restart the Data Discovery and Exploration application.

Traceback (most rec

> Environment

cified and JWT authentication is di

& Clear % Interrupt W Stop  Sessions ~ H

@ Share & Export PDF

¥ Collapse

sabled. Please
ent call last)

edit WORKLOAD_PASSWORD environment

136, in get_connection(dataconnection_name, paran

d

onn_props)
1_props)

ection.py:17, in HiveConnection.__init__(self,

ection.py:158, in HiveConnection.update_credenti

nd JWT authentication is disabled. Please edit WORKLOAD_PASSWORD envii

Variables"

sabled. Please edit WORKLOAD SWORD environment

this error occursin the Data

Troubleshooting: 401 Unauthorized when accessing Hive

or Impala virtual warehouses

Troubleshoot the session returning a 401: Unauthorized error message when you are accessing a Hive database or

Impalavirtual warehouses.

Check that the Hive or Impala Virtual Warehouse is working.

Solution: Follow these steps to check that Hive or Impala data warehouse is running, and restart it if needed.

1. Inthe control plane, go to Cloudera Data Warehouse.
2. Click Virtual Warehouses, and select the data warehouse for the connection.
3. Check the status of that data warehouse, and make sure that it is running or in a good

Troubleshooting: Existing connection name

state.

Troubleshoot receiving the error message that the CRN or the name is a duplicate, when attempting to synchronize

data connections.
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Project Settings
Options Runtime/Engine Advanced SSH Tunnels Data Connections Delete Project

@ Unable to sync some connections since they have the same name as existing connections. Please rename the
connections listed below, then click on "Sync with workspace" again:

* test

Show Available Only £ Sync with Workspace

Availability in Connection Virtual Warehouse

Project Name Connection Type Name Created At Actions
. ¢l Hive Virtual 08/30/2021 2:14
@ Available test Warehouse PM Z @ mW

(-]

Solution: Thisindicates a project connection (one that is not copied from the workbench) has the same name or CRN
as aworkbench connection. To resolve this, you need to change the name or the CRN of the data connection at the
project level.

Troubleshoot receiving an empty data page with non-ending spinner after launching the application.

* Ontheapplications tab, click Data Discovery and Visualization application, and check the logs. Check if
another user stopped or restarted the application.

* Ontheapplicationstab, click on Settings Resource Profile, and check if the available resources are sufficient.
Y ou can increase the resources if necessary, then restart the application.
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