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Cloudera Runtime Introduction

Introduction

An Apache Zeppelin notebook is a browser-based GUI you can use for interactive data exploration, modeling, and
visualization.

Important: Zeppelin will be deprecated in Cloudera Runtime 7.2.18. For more information, see Deprecation
Noticesin Cloudera Runtime 7.2.18.

As an Apache Zeppelin notebook author or collaborator, you write code in a browser window. When you run the code
from the browser, Zeppelin sends the code to backend processors such as Spark. The processor or service and returns
results; you can then use Zeppelin to review and visualize results in the browser.

Apache Zeppelin is supported on the following browsers:

« Internet Explorer, latest supported releases. (Zeppelin is not supported on versions 8 or 9, due to lack of built-in
support for WebSockets.)

» Google Chrome, latest stable release.

* MozillaFirefox, latest stable release.

» Apple Safari, latest stable release. Note that when SSL is enabled for Zeppelin, Safari requires a Certificate
Authority-signed certificate to access the Zeppelin Ul.

Launch Zeppelin

Use the following steps to launch Apache Zeppelin.
To launch Zeppelin in your browser:

1. Inthe Cloudera Data Platform (CDP) Management Console, go to Data Hub Clusters.
2. Find and select the cluster you want to use.
3. Click the Zeppelin link.

When you first connect to Zeppelin, you will see the home page:

& Zeppelin ook -

Welcome to deppealind

Heitplstai 2 Haip

The following menus are available in the top banner of al Zeppelin pages:
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* Notebook

Open anote, filter thelist of notes by name, or create a note;

& Zeppelin  Notebook - Job

+ Create new note

Welcome tc

Q, Filter

Zeppelin is web-based notet [ Getting Started e
You can make beautiful data- — Labs I€
Notebook =~ M Matplotlib (Python & PySpark) I
‘) + ot M R (SparkR)
o Import note . . : ‘

. M Zeppelin Tutorial (Basic Features) °
{ | Create new note A

e User settings

Displays your username, or "anonymous" if security is not configured for Zeppelin.

Search your Notes Q

About Zeppelin

Interpreter
Motebook Repos
Credential
Helium

Configuration

e List version information about Zeppelin

* Review interpreter settings and configure, add, or remove interpreter instances
» Save credentials for data sources

« Display configuration settings

Each instance of Zeppelin contains "notes’, which are the fundamental elements of a Zeppelin notebook.

Zeppelin lists available notes on the left side of the welcome screen and in the "Notebook" menu. Zeppelin ships with
several sample notes, including tutorials:
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é Zeppelin Notebook ~ Job

Welcome to Zeppelin!

Zeppelin is web-based notebook that enables interactive data ar
You can make beautiful data-driven, interactive, collaborative do

Notebook &

X Import note

i | Create new note

Q Filter

0 Getting Started

[0 Labs

M Matplotlib (Python & PySpark)

M R (SparkR)

M Zeppelin Tutorial (Basic Features)

Working with Zeppelin Notes

This section provides an introduction to Apache Zeppelin notes.

An Apache Zeppelin note consists of one or more paragraphs of code, which you can use to define and run snippets of
code in aflexible manner.

A paragraph contains code to access services, run jobs, and display results. A paragraph consists of two main

sections: an interactive box for code, and abox that displays results. To the right is a set of paragraph commands. The
following graphic shows paragraph layout.
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Paragraph features .
1. weich pemrmoragh Pam &0 'QPSL”. '.'.":Eh("' [Il:.:l”
il Syl e P Sl e T
A il Pl RGPERE (ol Ded (Dl OO Pelivichualy
4 mith GEraoranh Fu o s
B ErEOERDh CORS0n Can b o-pegiec
B iR W o Dl Ol o BDISARED OFd Sy ileT (iR
- i iy e Faarmber e’ feiragy
B easch puvmorapt b o oocle sacboen o reaal® seclicn | sci sactarm i espusreialen cloaabila

Zeppelin ships with several sample notes, including tutorials that demonstrate how to run Spark scala code, Spark
SQL code, and create visualizations.

Zeppelin Tutorial c:xweasa o o

Welcome to Zeppelin.

Thig ig & I tuborial, you can mun the codo yoursall, (Shift-Enter o Run)

Load diatd into table

LEpOrt Ong.opGChe . oo . Lo TOUTLLS

impart jeea.met, UHL

LEpGSt jEnd. AL, CRAFREE Charfit

fF Leppelin orectes ond injects s (porkLonbest) ond sqifontext (Mivelontext or hgllontext )
AF iy 35f T fded CREStE Thes sSaally

Torun atutorial:

1. Navigate to the tutorial: click one of the Zeppelin tutorial links on the left side of the welcome page, or use the
Notebook pull-down menu.

2. Zeppelin presents the tutorial, a sequence of paragraphs prepopulated with code and text.

3. Starting with the first paragraph, click the triangle button at the upper right of the paragraph. The status changes to
PENDING, RUNNING, and then FINISHED when done.

4. When thefirst cell finishes execution, results appear in the box underneath your code. Review the results.
5. Step through each cell, running the code and reviewing results.

Create and Run a Note
Use the following steps to create and run an Apache Zeppelin note.
To create anote:

1. Click "Create new note" on the welcome page, or click the "Notebook" menu and choose "+ Create new note."

7
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2. Type your commands into the blank paragraph in the new note.

When you create a note, it appearsin the list of notes on the left side of the home page and in the Notebook menu. By
default, Zeppelin stores notes in the $ZEPPELIN_HOM E/notebook folder.

To run your code:

1. Click the triangle button in the cell that contains your code:

>

2. Zeppdlin displays status near the triangle button: PENDING, RUNNING, ERROR, or FINISHED.
3. When finished, results appear in the result section below your code.

The settings icon (outlined in red) offers several additional commands:

FINISHED [>

These commands allow you to perform several note operations, such as showing and hiding line numbers, clearing the
results section, and deleting the paragraph.

e

20150210-015259_1403135953

—width 12 [

() Move Up

() Move Down

(%) Insert New

A Hide title

= Show line numbers
[ Disable run

[} Link this paragraph
2 Clear output

¥ Bemove
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Import a Note
Use the following steps to import an Apache Zeppelin note.

About this task
To import anote from a URL or from a JSON filein your local file system:

Procedure

1. Click "Import note" on the Zeppelin home page:

Notebook &

X Import note
2. Zeppelin displays an import dialog box:

Import new note

Import AS

MNOSD NAma

3. To upload the file or specify the URL, click the associated box.

By default, the name of the imported note is the same as the original note. Y ou can rename it by providing a new
name in the "Import AS" field.

Export a Note
Use the following steps to export an Apache Zeppelin note.

To export anote to alocal JSON file, use the export note icon in the note toolbar:
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& ) & @ @
Export the notabook

Zeppelin downloads the note to the local file system.

Note: Zeppelin exports code and results sectionsin all paragraphs. If you have alot of datain your results sections,
consider trimming results before exporting them.

This section describes how to use the Apache Zeppelin Note toolbar.

At the top of each note there is atoolbar with buttons for running code in paragraphs and for setting configuration,
security, and display options:

There are several buttons in the middle of the toolbar:

-
B ]
q

[ |25 B | # & [B U ©

These buttons perform the following operations:

* Runall paragraphsin the note sequentially, in the order in which they are displayed in the note.
« Hide or show the code section of all paragraphs.

* Hide or show the result sectionsin all paragraphs.

* Clear theresult section in all paragraphs.

» Clonethe current note.

« Export the current note to a JSON file.

Note that the code and result sectionsin all paragraphs are exported. If you have extradatain some of your result
sections, trim the data before exporting it.

« Commit the current note content.

* Deletethe note.

« Schedule the execution of all paragraphs using CRON syntax. This featureis not currently operational. If you
need to schedule Spark jobs, consider using Oozie Spark action.

There are additional buttons on the right side of the toolbar:

= 4 & default -
default
simple

report

These buttons perform the following operations (from left to right):

« Display all keyboard shortcuts.
« Configure interpreters that are bound to the current note.
» Configure note permissions.

10
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» Switch display mode:

» Default: the notebook can be shared with (and edited by) anyone who has access to the notebook.
e Simple: similar to default, with available options shown only when your cursor is over the cell.
« Report: only your results are visible, and are read-only (no editing).

Note: Zeppelin on HDP does not support sharing a note by sharing its URL, due to lack of proper access control
over who and how a note can be shared.

Use the following steps to import external packages into Apache Zeppelin.
To use an external package within a Zeppelin note, you can use one of the following approaches:
«  Specify the dependency for the associated interpreter on the Interpreter page.

For more information, see the Dependency Management for Interpreter documentation at zeppelin.apache.org.
» For Spark jobs, you can pass ajar, package, or list of filesto spark-submit using SPARK_SUBMIT_OPTIONS;
for example:

e SPARK_SUBMIT_OPTIONS in conf/zeppelin-env.sh
export SPARKSUBM TOPTI ONS="- - packages com dat abri cks: spark-csv_2. 10: 1. 2.

0 --jars /path/nylibl.jar,/path/nylib2.jar --files /path/nylibl. py,/path
/nylib2. zip,/path/nylib3.egg"

* In SPARK_HOME/conf/spark-defaults.conf
spark.jars /path/nylibl.jar,/path/nylib2.jar spark.jars. packages com dat

abricks: spark-csv_2.10:1.2.0 spark.files /path/nylibl.py,/path/nylib2.eg
g,/ path/nylib3.zip

If you want to import alibrary for a note that usesthe Livy interpreter, see "Using the %livy Interpreter to Access
Spark™ in the HDP Apache Spark guide.

An Apache Zeppelin interpreter is a plugin that enables you to access processing engines and data sources from the
Zeppelin UL.

For example, if you want to use Python code in your Zeppelin notebook, you need a Python interpreter. Each
interpreter runsin its own JVM on the same node as the Zeppelin server. The Zeppelin server communicates with
interpreters through the use of Thrift.

Apache Zeppelin on Cloudera Data Platform supports the following interpreters:
» JDBC (supports Hive).

However, do note that the JDBC interpreter for Apache Hive is deprecated.
* Markdown

e Livy (supports Spark, Spark SQL, PySpark, PySpark3, and SparkR)

Note: If you are upgrading from HDP to, ensure that your existing notebooks are manualy migrated to
B the Livy interpreter. Support for the Spark interpreter is no longer available.

e AngularJS

11
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Note: PySpark and associated libraries require Python version 2.7 or later, or Python version 3.4 or later, installed on
all nodes.

Use the following steps to modify Apache Zeppelin interpreter settings.

Before using an interpreter, you might want to modify default settings such as the home directory for the Spark
interpreter, the name of the Hive JDBC driver for the JDBC interpreter, or the keytab and principal name for a secure
installation.

To set custom configuration values for an interpreter:

1. Click the user settings menu and navigate to the Interpreter page.
2. Scroll down to the Properties section for the interpreter of interest, and click "edit":

jdbc %jdbc e

Option
The interpreter will be instantiated Gicbaly~ IN shared ~ pProcess.
Connect to existing process

et permission

3. Makeyour changes.
4. Scroll to the end of thelist of settings and click "Save".
5. Some types of changes require restarting the interpreter; use the button next to the edit button.

Note: The Interpreter page is subject to access control settings. If the page does not list a set of interpreters, check
with your system administrator.

This section describes how to use Apache Zeppelin interpreters.
Before using an interpreter, ensure that the interpreter is available for use in your note:

1. Navigate to your note.
2. Click on “interpreter binding”:

L & default~

Interpreter binding

12
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3. Under "Settings', make sure that the interpreter you want to use is selected (in blue text). Unselected interpreters
appear in white text:

Settings

Interpreter binding

Bind interpreter for this note. Click to Bind/Unbind interpreter. Drag and drop to re
The first interpreter on the list becomes default. To create/remove interpreters, g

e
[

spark %spark (default), %sql, %dep, %pyspark, %r

Q

md %md

angular %angular

sh %sh

jdbe %jdbe

4. To select aninterpreter, click on the interpreter name to select the interpreter. Each click operates as atoggle.

5. You should unselect interpreters that will not be used. This makes your choices clearer. For example, if you plan
to use %olivy to access Spark, unselect the %spark interpreter.

Whenever one or more interpreters could be used to access the same underlying service, you can specify the
precedence of interpreters within a note:

» Drag and drop interpretersinto the desired positionsin the list.
*  When finished, click "Save".

Use an interpreter in a paragraph

To use an interpreter, specify the interpreter directive at the beginning of a paragraph, using the format %[INTERP
RETER_NAME]. The directive must appear before any code that uses the interpreter.

The following paragraph uses the %sh interpreter to access the system shell and list the current working directory:

%h

13
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pwd
home/ zeppel i n

Some interpreters support more than one form of the directive. For example, the %livy interpreter supports directives

for PySpark, PySpark3, SparkR, Spark SQL.

To view interpreter directives and settings, navigate to the Interpreter page and scroll through the list of interpreters
or search for the interpreter name. Directives are listed immediately after the name of the interpreter, followed by
options and property settings. For example, the JDBC interpreter supports the %jdbc directive:

jdbec %jdbc e

Option
The interpreter will be instantiated Globally = IN shared ~ pProcess.
Connect to existing process

Set permission

Note: The Interpreter page is subject to access control settings. If the Interpreters page does not list settings, check
with your system administrator for more information.

Use interpreter groups

Each interpreter belongs to an interpreter group. Interpreters in the same group can reference each other. For example,
if the Spark SQL interpreter and the Spark interpreter are in the same group, the Spark SQL interpreter can reference
the Spark interpreter to access its SparkContext.

This section describes how to customize Apache Zeppelin interpreter settings on a per-note basis.

Y ou can use the Zeppelin conf interpreter to customize interpreter configuration settings on a per-note basis. The conf
interpreter is ageneric interpreter that can be used to customize any Zeppelin interpreter on a per-note basis.

In the following example, zeppelin_custom_note_conf.png to customize the Spark interpreter in a Note.

14



Cloudera Runtime Configuring and Using Zeppelin Interpreters

spark.conf example ©c:xesa:e a

¥spark.conf

spark.app.name helloworld
master yarn-client
spark.jars.packages com.databricks:spark-csv_2.11:1.2.8

Hspark

import com.databricks.spark.csv._

First paragraph:

Yspar k. conf

spar k. app. nanehel | owor | d

master yarn-client

spark.jars. packages com dat abri cks: spark-csv_2.11:1.2.0

Second paragraph:
Y%spar k
i mport com dat abri cks. spark. csv. _

In the first paragraph, the conf interpreter is used to create a custom Spark interpreter configuration (set app name,
yarn-client mode, and add spark-csv dependencies). After running the first paragraph, the second paragraph can be
run to use spark-csv in the note.

In order for the conf interpreter to run successfully, it must be configured on an isolated per-note basis. Also, the
paragraph with the conf interpreter customization settings must be run first, before subsequent applicable interpreter
processes are launched.

15
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This section describes how to use the Apache Zeppelin JDBC interpreter to access Apache Hive.
The %jdbc interpreter supports access to Apache Hive data. The interpreter connects to Hive via Thrift.

If you want Hive queries to run under the user ID originating the query, see "Configuring User Impersonation for
Accessto Hive" in this guide.

To usethe JIDBC interpreter to access Hive:
1. Addthefollowing directive at the start of a paragraph:

%jdbc(hive)
2. Next, add the query that accesses Hive.

Here is a sample paragraph:
% dbc( hi ve)
SELECT * FROM db_nane;
If you receive an error, you might need to complete the following additional steps:

1. Copy Hivejar filesto /opt/cloudera/parcel <version>/lib/zeppelin/interpreter/<name_of _interpreter> (or create a
soft link).

For example, /opt/clouderal/parcel s/<version>/lib/zeppelin/interpreter/livy/
2. Inthe Zeppelin Ul, navigate to the %jdbc section of the Interpreter page.
Click edit, then add a hive.proxy.user.property property and set its value tohive.server2.proxy.user.
4. Click Save, then click restart to restart the JIDBC interpreter.

w

This section describes how to use the Livy interpreter to access Apache Spark.
The Livy interpreter offers several advantages over the default Spark interpreter (Yospark):

» Sharing of Spark context across multiple Zeppelin instances.

» Reduced resource use, by recycling resources after 60 minutes of activity (by default). The default Spark
interpreter runs jobs--and retains job resources--indefinitely.

« User impersonation. When the Zeppelin server runs with authentication enabled, the Livy interpreter propagates
user identity to the Spark job so that the job runs as the originating user. Thisis especially useful when multiple
users are expected to connect to the same set of data repositories within an enterprise. (The default Spark
interpreter runs jobs as the default Zeppelin user.)

« Theahility to run Spark in yarn-cluster mode.
Prerequisites:

« Before using SparkR through Livy, R must be installed on all nodes of your cluster. For more information, see
"SparkR Prerequisites’ in the HDP Apache Spark guide.

» Beforeusing Livy in anote, check the Interpreter page to ensure that the Livy interpreter is configured properly
for your cluster.

Note: The Interpreter page is subject to access control settings. If the Interpreters page does not list access settings,
check with your system administrator for more information.

To access PySpark using Livy, specify the corresponding interpreter directive before the code that accesses Spark; for
example:

%ivy. pyspark
print "1"

16
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1
Similarly, to access SparkR using Livy, specify the corresponding interpreter directive:

% i vy. sparKkr
hell o <- function( name ) {
sprintf( "Hello, %", nane );

hel lo("livy")

f Important:
To use SQL Context with Livy, do not create SQL Context explicitly. Zeppelin creates SQL Context by default.

If necessary, remove the following lines from the SparkSQL declaration area of your note:

/Ival sqgl Context = new org. apache. spark. sql . SQ_.Cont ext (sc)
[linport sql Context.inplicits.

Livy sessions are recycled after a specified period of session inactivity. The default is one hour.

For more information about using Livy with Spark, see " Submitting Spark Applications Through Livy" in the HDP
Apache Spark guide.

Importing External Packages
To import an external package for use in a note that runs with Livy:

1. Navigateto theinterpreter settings.
2. If you are running the Livy interepreter in yarn-cluster mode, edit the Livy configuration on the Interpreters page
asfollows:

a. Add anew key, livy.spark.jars.packages.
b. Setitsvalueto <group>:<id>:<version>.

Here is an example for the spray-json library, which implements JSON in Scala:

io.spray:spray-json_2.10:1.3.1

This section describes how to use Spark Hive Warehouse Connector (HWC) and HBase-Spark connector client .jar
fileswith Livy. These steps are required to ensure token acquisition and avoid authentication errors.

Use the following steps to use Spark HWC and HBase-Spark client .jar fileswith Livy:

1. Copy the applicable HWC or HBase-Spark .jar filesto the Livy server node and add these foldersto the livy.filelo
cal-dir-whitelist property in the livy.conf file.

17
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2. Add therequired Hive and HBase configurationsin the Spark client configuration folder:

e Hive
For Spark 2 — /etc/spark/conf/hive-site.xml

For Spark 3 — /etc/spark3/conf/hive-sitexml
 HBase

For Spark 2 — /etc/spark/conf/hbase-site.xml
For Spark 3 — /etc/spark3/conf/hbase-site.xml

Or add the required configurations using the conf field in the session creation request. Thisis equivalent to using

"--conf" in spark-submit.

3. Referencetheseloca .jar filesin the session creation request using the file:/// URI format.
HWC Example

1
2.

3.

o

In Cloudera Manager, goto ClustersLivy .

Click the Configuration tab and search for the "Livy Server Advanced Configuration Snippet (Safety Valve) for

livy-conf/livy.conf" property.

Add the /opt/cloudera/parcel Sy CDH-<version>/jars folder to the livy.file.local-dir-whitelist property in the livy

.conf file.
Status nstances  Configuration  Commands Charts Library  Auditzs  Livy Server Web UI & Quick Lin
Q iy f k-l Itedi
Filters
Livy ver Advanced Livy Server Default Group %
w SCOPE Conf ation Snippet (Safety

ivy.file|local-dir-whitelist=/o|
Valve) for livy-conf/livy.conf L

e livy

~ CATEGORY

Save the changes and restart the Livy service.
Log in to the Zeppelin Server Web Ul and restart the Livy interpreter.

@ Filters Role Groups  History & Rollback

When running the Zeppelin Livy interpreter, reference the HWC .jar file as shown below.

» For Spark 2:

%ivy2.conf

livy.spark.jars file:///opt/clouderalparcel s/ CDH <versi on>/j ars/ hi ve-war

ehouse- connect or - assenbl y- <ver si on>. j ar

» For Spark 3:

%ivy2. conf

livy.spark.jars file:///opt/clouderalparcel s/ CDH <versi on>/j ars/ hi ve-war

ehouse- connect or - spar k3- assenbl y- <ver si on>. j ar

HBase-Spark Connector Example

18
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Configuring and Using Zeppelin Interpreters

1. When running the Zeppelin Livy interpreter, reference the following HBase .jar files as shown below. Note that
some of these .jar files have 644/root permissions, and therefore may throw an exception. If this happens, you may
need to change the permissions of the applicable .jar files on the Livy node.

% i vy. conf

livy.spark.jars file:///opt/clouderalparcel s/ CDH <ver si on>/j ars/ hbase- spa

rk3-1.0.0.7.2.18.0-566. | ar
file:///opt/clouderal parcel s/ CDH <ver si
.4.7.2.18.0-566.j ar,
file:///opt/clouderalparcel s/ CDH <ver si
ous-4.1.4.7.2.18.0-566.]jar,
file:///opt/clouderalparcel s/ CDH <ver si
4.17.7.2.18.0-566.jar,
file:///opt/clouderal parcel s/ CDH <ver si
7.2.18.0-566.j ar,
file:///opt/clouderalparcel s/ CDH <ver si
18. 0-566. j ar,
/1] opt/cl ouderal parcel s/ CDH <ver si
7.2.18.0-566.jar,
/11 opt/clouderalparcel s/ CDH <ver si
-566. j ar,
| | e:///opt/clouderal parcel s/ CDH <ver si
. 18. 0-566.j ar,
ile:///opt/clouderalparcel s/ CDH <ver si
-566.j ar,
:/ /1 opt/clouderal parcel s/ CDH <ver si
. 0-566.j ar,
///opt / cl ouder a/ par cel s/ CDH- <ver si
18 0-566. j ar,

e:
2.
e:
7.
e:

[N

on>/j ar s/ hbase- shaded- pr ot obuf-4. 1
on>/j ar s/ hbase- shaded- m scel | ane
on>/j ar s/ hbase- pr ot ocol - shaded- 2.
on>/j ar s/ hbase- shaded- netty-4. 1. 4.
on>/j ar s/ hbase-shaded-client-2.4.17
on>/j ar s/ hbase- shaded- nmapr educe- 2.
on>/j ars/ hbase-comon-2.4.17.7.2. 1
on>/j ars/ hbase-server-2.4.17.7.2
on>/jars/ hbase-client-2.4.17.7.2. 1
-2.4.17.7

on>/j ar s/ hbase- pr ot ocol

on>/j ar s/ hbase- mapr educe- 2. 4. 17.

:///opt/clouderalparcel s/ CDH <versi on>/jars/guava-32.1.3-jre.jar

Note: The references to HBase-Spark connector jar file are included because HBase-Spark connector was
used in this example. They are not required for token acquisition.
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