Technical Report

Big-Data Pipeline on ONTAP and Orchestration
with Robin Cloud Platform
Ranga Sankar, Jayakumar Chendamarai, Aaron Carter, David Bellizzi, NetApp
July 2018 | TR-4706

Abstract
This document details the components of a data pipeline built on a distributed, highly available
NetApp® ONTAP® infrastructure designed for fault-tolerant execution. ONTAP data
management software enables backup and restore operations of big-data databases and
supports multitenancy and quality of service (QoS) for big-data workloads.
This document also describes the various tests performed on a data pipeline. It highlights the
resiliency and robustness of ONTAP, which is required for a data pipeline environment.

TABLE OF CONTENTS
1

Overview ................................................................................................................................................ 3

2

Configuration Information ................................................................................................................... 3
2.1

Prerequisites ...................................................................................................................................................4

3

Test Focus ............................................................................................................................................. 4

4

Robin Cloud Platform Resiliency Testing .......................................................................................... 4
4.1

Scale Robin Cloud Platform ............................................................................................................................4

4.2

Workload and Tenant Segregation with Data Fabric Multitenancy Support ....................................................9

4.3

Back Up and Restore MongoDB Database by Using RCP ...........................................................................10

Where to Find Additional Information .................................................................................................... 13
Version History ......................................................................................................................................... 13

LIST OF TABLES
Table 1) Testbed details. ................................................................................................................................................3
Table 2) Applications and Robin resource usage. ..........................................................................................................4
Table 3) Test case details. .............................................................................................................................................6

LIST OF FIGURES
Figure 1) Robin dashboard: example 1. .........................................................................................................................5
Figure 2) Robin dashboard: example 2. .........................................................................................................................5

2

Big-Data Pipeline and Orchestration with Robin Cloud Platform

© 2018 NetApp, Inc. All rights reserved.

1 Overview
A data pipeline consolidates data from multiple sources and makes it available for strategic use. This data
typically powers internal analytics and product features. A data pipeline also refers to any set of
processing elements that move data from one system to another, possibly transforming the data along
the way. ONTAP data management software is a powerful platform on which a data pipeline can be
hosted. To realize the benefits of a data pipeline, NetApp works with a host of real-time analytics
applications that combine different framework pieces. Spark, Kafka, and Cassandra are among the most
common applications, but there are many more that comprise the streaming big-data pipeline. Containers
and microservices are finding favor over monolithic architectures for numerous reasons, not the least of
which is that it is a complex task to get these pieces to work together, as well as to make changes and
updates to them once they are working.
Robin Cloud Platform (RCP) uses containers as the underlying technology for installing a host of the realtime analytics application. This platform integrates with ONTAP data management software.
This document validates and describes the following:
•

RCP as a robust, scalable, resilient management and orchestration tool for ONTAP

•

ONTAP value proposition for a big-data pipeline solution environment

2 Configuration Information
The solution is an end-to-end, customer-focused qualification; therefore, the testbed should be set up with
all the components that comprise the big-data pipeline
Table 1 list the testbed details such as configuration information, testbed information, and versions of
ONTAP, Red Hat, RCP, and Cassandra.
Table 1) Testbed details.

Component

Version

Robin Systems Cloud Platform

3.0

Linux

RHEL 7.4

Multipathing

RHEL 7.4 – DM Multipath

Cassandra

3.4.5, 3.4.6

ONTAP API plug-in

2.1.0

ONTAP API client

RHEL 7.2 VM

ONTAP

9.3 x4

Controller model

AFF8080 (two-node)

Processors type/cache

Intel/20/130GB 2.2Ghz

Server

Fujitsu RX200 S8

Memory

128GB
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2.1

Prerequisites

Before setting up a data pipeline, complete the following steps to have RCP manage storage from the
ONTAP controllers:
1. Reimage all of the master and slave Robin nodes with Red Hat Enterprise Linux 7.4.
2. Enable multipathing across all of the Red Hat Enterprise Linux 7.4 Robin nodes.
3. Make sure that the Robin host names are persistent after a reboot.
4. Reboot the Linux hosts. Make sure that the host names remain persistent and the multipath works as
desired.
5. Install ONTAP API Server on a host that has at least four CPUs and 12GB of memory.
6. Use a reserved subnet other than 172.20.*. for Robin’s private subnet.
7. Set up a Docker repository such that the required Docker images can be downloaded automatically.
8. Create the required number of storage virtual machines (SVMs) on the controller and enable the
iSCSI license on the SVMs such that RCP can provision from these SVMs. The SVMs can exist on
NetApp ONTAP Select and/or ONTAP. Let the ONTAP API server discover the SVMs.
9. Install the RCP server and client agents on the Robin nodes.
Note:

The RCP comes bundled with a variety of big-data applications.

For more information, see TR-4680: Enterprise Data Apps as a Service Using Robin Systems and the
NetApp Data Fabric.

3 Test Focus
The intent of the tests is to make sure that customer use cases or workflows in a big-data pipeline hosted
on an ONTAP platform work as desired. These workflows include backup, restore, multitenancy, ONTAP
upgrades, and other operations. This document describes the detailed workflows and the test results. The
results highlight the resiliency and robustness of ONTAP for data pipeline hosting big-data applications
and databases.

4 Robin Cloud Platform Resiliency Testing
4.1

Scale Robin Cloud Platform

To scale RCP, follow these steps.
1. Install the following big-data applications and verify that RCP scales successfully.
Note:

Capture the Robin nodes and ONTAP resource usage.

a. Use RCP to install applications for a data pipeline on ONTAP, ONTAP Select, and ONTAP Cloud.
b. Install Kafka to use storage from ONTAP Select.
c.

Install Hadoop, Cassandra, and MongoDB to use NetApp AFF (ONTAP).

Table 2) Applications and Robin resource usage.

Number of
Applications

Robin Nodes Resource Usage
CPU Cores

Memory

4

30

25GB

8

90

60GB
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Number of
Applications
16

Robin Nodes Resource Usage
CPU Cores

Memory

120

210GB

Figure 1 and Figure 2 show the Robin dashboard with various applications. The applications are multiple
instances of a mix of Kafka, Hadoop, Cassandra, and MongoDB.

Figure 1) Robin dashboard: example 1.

Figure 2) Robin dashboard: example 2.

Table 3 lists the details of the RCP test cases.
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Table 3) Test case details.

Test Case

Description

Workflow

Comments

Application
Provisioning

In this test case, we provision
MongoDB and Cassandra
applications and run I/O to the
application using ONTAP storage
on the back end.

1. Provision RCP.
2. Create storage for the MongoDB
and Cassandra applications.
3. Deploy the MongoDB and
Cassandra applications.
4. Run I/O using Yahoo! Cloud
Serving Benchmark (YCSB) to
MongoDB and run I/O to
Cassandra.

Verified that I/O to
various applications
completed
successfully.

Storage
Failover
(SFO)

In this test case, we verify the
resiliency of RCP when SFO
occurs. The SFOs that take place
are take/give, reboot/give, and
panic/give.

1. Follow the steps in the Application
Provisioning test case to deploy the
MongoDB and Cassandra
applications.
2. Perform one SFO every 60
minutes.
3. Verify that the applications stay up
and I/O continues to run.

Verified that I/O to
various applications
completed
successfully without
failure.

Vol Move

In this test case, we verify that the
application stays up and I/O
continues to run to the application
when the volume is moving
between aggregates.

1. Follow the steps in the Application
Provisioning test case to deploy the
MongoDB and Cassandra
applications.
2. Move the volume between
aggregates from where the
application provisioned by RCP is
running.
3. Verify that the application stays up
and I/O continues to run.

Verified that volume
migration completed
successfully without
any I/O failures.

LIF Migrate

In this test case, we verify that the 1. Follow the steps in the Application
application stays up and I/O
Provision test case to deploy the
continues to run when logical
MongoDB and Cassandra
interfaces (LIFs) on the storage
applications.
virtual machine (SVM) are rotating 2. Migrate the LIFs on the SVM that is
between nodes.
connected to RCP from where the
MongoDB and Cassandra
applications are running.
3. Verify that the application stays up
and I/O continues to run.

Verified that there
were no I/O failures.

2. With RCP at 75% usage, gracefully remove a Robin node (resiliency in the face of failures).
−

Expected result: Verified applications continue to run without failure and are properly
reallocated.

−

Observed result: No application failures were observed. Robin node was gracefully removed.

3. With RCP at 75% usage, move a container to a different Robin node.
−

Expected result: Container is moved to a different node and applications continue to run without
failure.

−

Observed result: Container was moved to a different node without any application failure.

4. With RCP at 75% usage, power off a Robin node (resiliency in face of failures).
−
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Expected result: Verified applications continue to run without failure.
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−

Observed result: The applications were moved to other available Robin nodes.

5. Verify that RCP and the applications are highly available during ONTAP outages (takeover/giveback)

7

−

The sysstat command shows approximately 5k iSCSI IOPS before takeover on ste-s808001a.

−

Performing takeover of ste-s8080-01a.
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−

The sysstat command shows that the cluster can serve 5k IOPS even when node stes8080-01a is down.

6. Upgrade ONTAP (9.3 x23 to 9.4 x17) without any application or RCP failures.
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−

The sysstat command shows that there are IOPS on the 9.3 x23 cluster version.

−

The sysstat command and the Robin performance UI show that the IOPS is not disrupted while
the upgrade is in progress.
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−

4.2

The sysstat command and Robin performance UI also show that the IOPS is not disrupted
after the cluster version is upgraded to 9.4 x17.

Workload and Tenant Segregation with Data Fabric Multitenancy Support

Workload segregation with multitenancy creates two SVMs on AFF. Using RCP, install the two
applications that use storage from the two SVMs.
Use RCP QoS knobs to manage application-level resources questions:
•

The ONTAP CLI shows the configured QoS policy group by Robin systems.
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•

QoS is tunable from the Robin system's UI.

4.3

Back Up and Restore MongoDB Database by Using RCP

To back up and restore a MongoDB database by using RCP, follow these steps:
1. Create a MongoDB cluster.
2. Create a database.
3. Using YCSB, create a table.
4. Back up the application and delete the database or table.
5. Restore the MongoDB instance and verify the result.
Expected result: The backup and restore operation from RCP should occur with the tables/database
restored correctly.
Observed result: The backup and restore operations from the Robin system's UI completed
successfully.
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6. Create a NetApp SnapMirror® relationship from ONTAP Select to ONTAP (Data Mobility).
7. Create a SnapMirror relationship from ONTAP Select to AFF (ONTAP Select to ONTAP).
8. From RCP, establish a SnapMirror relationship from ONTAP Select to ONTAP.
9. After creating the application, from the Manage tab, configure the Snapshot copy schedule to create
an hourly/daily/weekly Snapshot copy.
10. Configure the backup schedule to create an hourly/daily/weekly/monthly backup that will be mirrored
to a different cluster.
To create a SnapMirror relationship to a different cluster, select a different aggregate for the Select an
SVM to Which Snapshots Will Be Backed Up option.

The following SnapMirror relationships were created by RCF:
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11. Create a SnapMirror relationship from ONTAP Select to AFF (Edge to ONTAP Select).
12. From RCP, establish a SnapMirror relationship from ONTAP Select to ONTAP. Perform a take/give
operation while orchestrating a mobility event.
13. Perform an SFO on the destination node hosting the SnapMirror relationship and then trigger
SnapMirror by selecting the Backup Snapshot option.
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Where to Find Additional Information
To learn more about the information described in this document, refer to the following documents and/or
websites:
•

NetApp ONTAP 9 Documentation Center
http://docs.netapp.com/ontap-9/index.jsp

•

NetApp ONTAP Resources page
http://mysupport.netapp.com/ontap/resources

•

NetApp Product Documentation page
https://docs.netapp.com

Version History
Version

Date

Document Version History

Version 1.0

July 2018

Initial release.

13

Big-Data Pipeline and Orchestration with Robin Cloud Platform

© 2018 NetApp, Inc. All rights reserved.

Refer to the Interoperability Matrix Tool (IMT) on the NetApp Support site to validate that the exact
product and feature versions described in this document are supported for your specific environment. The
NetApp IMT defines the product components and versions that can be used to construct configurations
that are supported by NetApp. Specific results depend on each customer’s installation in accordance with
published specifications.
Copyright Information
Copyright © 2018 NetApp, Inc. All rights reserved. Printed in the U.S. No part of this document covered
by copyright may be reproduced in any form or by any means—graphic, electronic, or mechanical,
including photocopying, recording, taping, or storage in an electronic retrieval system—without prior
written permission of the copyright owner.
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THIS SOFTWARE IS PROVIDED BY NETAPP “AS IS” AND WITHOUT ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
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OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.
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The product described in this manual may be protected by one or more U.S. patents, foreign patents, or
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Data contained herein pertains to a commercial item (as defined in FAR 2.101) and is proprietary to
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