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Exploratory Data Science

Exploratory Data Science

The Exploratory Data Science pattern shows you how a data scientist or other data practitioners can kickstart a data
science project. In this pattern, you discover the data available in your CDP environment, explore that data using SQL
queries, and then set up some data visualizations to better understand the data — all of this from within the Cloudera
Machine Learning (CML) interface.
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Exploratory Data Science

We will show you how easy it is to find and explore data in CML.
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Data Discovery and Exploration Steps

Data Discovery and Exploration Steps

To follow this CDP pattern, you must have access to CDP Public Cloud and your IT team must have set up the
Cloudera Data Warehouse and Cloudera Machine Learning services with other necessary prerequisites listed in the
Meeting the prerequisites section. You will use sample data that is provided in the Virtual Warehouse.

Related Information
Meeting the prerequisites

Meeting the prerequisites
Before the Data Analysts can explore and query data, your central or departmental IT must have onboarded to CDP
Public Cloud and must meet the requirements listed in this section.

To do in the CDP Management Console

1. Make sure that the Cloudera Data Lake is created and running. For more information, see Creating an AWS
environment with a medium duty data lake using the CLI.

2. Grant EnvironmentUser role to the Data Analyst user and synchronize the user to FreeIPA. For more information,
see Assigning account roles to users and Performing user sync.

To do in Cloudera Data Warehouse (CDW)

1. Make sure that the CDW environment is activated. For more information, see Activating AWS environments.
2. Add an S3 bucket as an external bucket in the CDW environment with read-only access.

Important:  You must add your own S3 bucket to the CDW environment.

a. Go to  CDW service Environments  and click its edit icon.
b. On the Environment Details page, type the name of the AWS bucket you want to configure access to in the

Add External S3 Bucket text box and select read-only access mode.
c. Click Add Bucket and then click Apply to update the CDW environment.

3. Create a non-default Database Catalog with the Load Demo Data option enabled.

a. Go to  CDW service  Database Catalogs  and click Add New.
b. Specify a name, select an environment, select SDX from the Datalake drop-down list and enable the Load

Demo Data option, and click CREATE.
4. Create an Impala-based Virtual Warehouse with the Enable Data Visualization option and make sure it is in the

running state.

a. Go to  CDW service  Virtual Warehouses  and click Add New.
b. Select the type as IMPALA, select the Database Catalog associated with the Virtual Warehouse, select the

size, click Enable Data Visualization, and then click CREATE.
5. Enable the S3 File Browser for Hue.

a. Go to  CDW service  Virtual Warehouses , select your Virtual Warehouse and click edit.
b. On the Virtual Warehouses page, go to  CONFIGURATIONS Hue  and select hue-safety-valve from the

drop-down list.
c. Add the following configuration for Hive or Impala Virtual Warehouse in the space provided and click

APPLY:

[desktop]
# Remove the file browser from the blocked list of apps.
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Data Discovery and Exploration Steps

# Tweak the app_blacklist property to suit your app configuration.
app_blacklist=spark,zookeeper,hive,hbase,search,oozie,jobsub,pig,sqoop
,security

[aws]
[[aws_accounts]]
[[[default]]]
access_key_id=[***AWS-ACCESS-KEY***]
secret_access_key=[***SECRET-ACCESS-KEY***]
region=[***AWS-REGION***]

6. Enable a link to the Data VIZ application (Cloudera Data Visualization) from the Hue web interface or provide the
Data VIZ application URL to the Data Analyst.

a. Go to  CDW service  Virtual Warehouses , select your Virtual Warehouse and click edit.
b. On the Virtual Warehouses details page, go to  CONFIGURATIONS Hue  and select hue-safety-valve from

the drop-down list.
c. Add the following lines in the safety valve and click APPLY:

[desktop]
  custom_dashboard_url=[***DATA-VIZ-URL***]

To do in Ranger

Grant the required DDL and DML Hadoop SQL policies to the Data Analyst user in Ranger.

1. Go to  CDW service Database Catalogs , click the more option, and click Open Ranger.
2. On the Ranger Service Manager page, click Hadoop SQL.
3. Select the all - url policy.

The Edit Policy page is displayed.
4. Under the Add Conditions section, add the users under the Select User column and add permissions such as

Create, Alter, Drop, Select, and so on from the Permissions column.
5. Scroll to the bottom of the page and click Save.

Other prerequisites

• Data in a file to be ingested is in a structured format, such as CSV, with headers.
• The data file is available to the Data Analyst on their computer or accessible on a shared drive with permissions

already granted.
• Hue application URL is shared with the Data Analyst, if a link to the Data Visualization application is not enabled

in Hue.

Related Information
Data Discovery and Exploration Steps

About sample data
For this pattern, we use a dataset about airlines and flights. This dataset is available in the Virtual Warehouse when
you create a non-default Database Catalog with the Load Demo Data option enabled.

Airlines data (available in CDP)

The airline data consists of the following four tables:

• airlines
• airports
• flights
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• planes

The airline data looks as follows:

Starting Exploratory Data Science and Visualization
You can start the Exploratory Data Science and Visualization application within Cloudera Machine Learning (CML).

1. Create or open a project.
2. In the project, click Data in the left navigation pane.
3. If the application was previously started, it appears in the UI.
4. If not, click Launch Data Application to start the application. It takes a few minutes to start the first time.
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When the application starts, you can see four tabs at the top of the UI. From here, you can follow the steps in Get
Started, or try some of the following tasks.

Creating a Flight Details dashboard
In this exercise, you will create a dashboard to show information about airlines and flight cancellations. You can
create this dashboard using the Data Discovery and Visualization application integrated into Cloudera Machine
Learning.

Procedure

1. In Data, select the SQL tab, then select the airline data connection.

2. In Database, select airline_ontime_parquet.
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3. In Enter SQL below, enter this SQL statement:

select * from airline_ontime_parquet.flights

Enter the table name by clicking flights in the Tables list. The database name is automatically prepended in the
SQL statement.

4. Click Run.

The SQL statement executes, and the results appear in the Results tab.

5. Click New Dashboard.

The Visuals tab opens.

6. In the Visuals menu, select the Table graphic type.

7. In the Dimensions menu, select uniquecarrier and drag it to the Dimensions shelf.

8. In the Measures menu, select Record Count and drag it to the Measures shelf.

9. In the Dimensions menu, select cancelled and drag it to the Measures shelf.

It appears as sum(cancelled).

10. On this sum(cancelled) item, in the Field Properties, click Alias, and rename the item to Cancel Count.

11. Drag the cancelled item again from the Dimensions menu to the Measures shelf.

12. For the second item, click the right arrow next to the label, and select Enter/Edit Expression.

The expression displays in an edit pane.

13. Change the expression to the following:

sum([cancelled])/count(1)*100 as "Cancel Percent"

14. Click Save.

Note that the name of the item is changed to "Cancel Percent".

15. Click on Record Count, then Alias, and change the name to Flight       Count.

16. Click on uniquecarrier, then Alias, and change it to Carrier.

17. Click Refresh Visual.

The column names in the visual area are updated.

18.
Click  and select Clone.

The table is copied to a new area in the visual designer.

19.
In the new table, click Configure .

20. In the Visuals menu, select Bars to create a bar chart. The table transforms into a bar chart.

21. Move items around on the shelves so that they are arranged as shown:

• X Axis: Carrier
• Y Axis: Cancel Percent
• Tooltips: Cancel Count, Flight Count

22. Click Refresh Visual.

When you move the pointer onto a bar, tooltips showing data for that bar appear.

23. Click Cancel Percent, and in Field Properties, click Order and Top K.

24. Select Descending.

25. Click Refresh Visual.

The bars are reordered from largest to smallest.

26. In the Action menu on the graphic pane, select Edit Dataset SQL. The SQL editor page opens.

27. Click on the Dataset name field, and rename it to Flight Details. Click Apply, then click Apply again in the modal
window that appears.
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Results

This completes the Flight Details dashboard.

Troubleshooting

You may encounter the following issues.

Troubleshooting: 401 Unauthorized
Problem: Session returns a 401: Unauthorized error.

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

Solution: You need to set your workload password. Ensure you are using the correct credentials.

Troubleshooting: 401 Unauthorized when accessing Hive
Problem: Session returns a 401: Unauthorized error when you are accessing a Hive database.

Check that the Hive data warehouse is working.

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

1. In the control plane, go to Data Warehouses.
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 state.
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Troubleshooting

Troubleshooting: Existing connection name
Problem: When the user attempts to sync data connections, an error message displays, stating the crn or name is a
duplicate.

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

Troubleshooting: Empty data page
You launch the application and see the spinner, but then the empty data page returns.

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

On the applications tab, click on  Settings Resource Profile , and check if the available resources are sufficient. You
can increase the resources if necessary, then restart the application.

Troubleshooting: Some connections not shown
The data application doesn't show all data connections.

See the error message to fix the workload password. To set the workload password, follow the procedure in Setting
the workload password. You will need to restart the data application after setting the workload password.

Alternatively, you may need to click Sync under the Data Connections to get all of the data connections available at
the project level.
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