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A new database for new data

The digital economy continues to grow in every industry and business. It is driven by web, mobile, social
media, cloud, internet of things, and most importantly big data. Everyone is tweeting, posting, blogging,
sharing photos, chatting and commenting. The aggregate effect is the generation of huge amounts of
new data that businesses want to absorb. Consumption of this data enables businesses to understand
client needs, to provide a better customer experience and to become the leader of their market.
Much of this new data is unstructured, which means that it can’t be neatly stored in a tabular or
relational database management system (RDBMS). New types of databases are needed to store the new
data. They need to be non-relational or NoSQL, and ideally low cost.
This paper explores economic and technical characteristics to determine a cost effective and resource
efficient platform for open source non-relational databases. Total cost of ownership (TCO) analysis finds
that LinuxONE can provide significant savings over x86 servers.

A TCO model illustrates that the LinuxONE Rockhopper II using 20 cores is estimated to
consolidate MongoDB instances at 21% lower TCO over 5 years versus compared x86
servers using 252 cores1.
Open source database benefits

Increasingly businesses are shifting to open source NoSQL database management systems. Not only do
open source database alternatives offer flexibility and performance for unstructured data, companies
find they are able to lower their software costs and gain additional value through efficiency. Databases
like MongoDB, MariaDB, and PostgreSQL provide new management structures to handle all types of data
in massive volumes. They are also designed to build web and mobile applications.

Open source is free
Are open source databases free? Not really. Most companies need and want support in order to quickly
resolve any issues that might arise and to ensure receipt of updates on a regular basis. Unless these
companies have the skill and bandwidth within their IT staff, they will need to pay for subscription and
support. Most open source database subscription and support is charged by per core, per server or per
GB of memory. Open source NoSQL database support does tend, however, to be available at a lower
cost than traditional relational database support.
When companies examine their IT costs using a total cost of ownership (TCO) model, software tends to
be the largest cost driver2. Substantial software costs are particularly prevalent with per core pricing
structures in x86 server environments in which total licensed cores can be in the thousands. Database
software licensing and support costs are no exception; they are often the largest contributor to software
cost. Thus, as IT datacenters grow and businesses look for cost savings, adoption of open source
solutions to mitigate IT costs become increasingly more attractive.
Open source NoSQL database popularity is on the rise
With the need for unstructured data analysis and attractive pricing, open source databases are
increasing in popularity. According to the DB-Engines Knowledge Base that ranks relational and NoSQL
database management systems by popularity, MongoDB has secured fourth place as the most popular
database and is followed by Redis for seventh place3.
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Platform factors to consider for open source databases
When examining platforms for open source database placement, the following factors should be
considered to optimize performance, meet service level agreements and minimize costs.
•
•
•
•
•
•
•
•
•
•

Reliability
Security
Scalability
High availability
Labor
Networking
Floor space
Energy
Hardware
Software

IBM LinuxONE as a database platform
IBM LinuxONE™, launched in 2015, is a centralized,
100% Linux, enterprise server designed for large data
serving and transactional applications. LinuxONE is
available in two models, the larger IBM LinuxONE
Emperor™ II model (with capacity of up to 170 cores),
and a smaller model called IBM LinuxONE
Rockhopper™ II (with capacity up to 30 cores).
LinuxONE servers provide advantages over
commodity servers with:

• Enterprise proven qualities of services such as high availability, scalability and reliability
• Enhanced security with in-core cryptographic accelerators and optional high-speed PCIe
cryptography cards
• Large-scale server workload consolidation
• Advanced disaster recovery with GDPS®
• Workload integration enabling access for all applications to all data
• Centralized management that simplifies workload provisioning and maintenance
• Efficient use of floor space and energy
• Simplified network cabling maintenance
• Reduced total cost of ownership
LinuxONE’s enterprise level resiliency, its operational efficiencies and its support for open standards
with Linux provide an effective platform for open source databases.
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Comparison of LinuxONE to x86 for open source database use
To evaluate the efficiency and cost of running an open source database on LinuxONE versus x86, we
built a comparative TCO model using MongoDB sizing requirements and costs. The sizing requirements
are based on an IBM internal analysis of MongoDB 3.4.1 on LinuxONE and x86 servers1.
TCO comparison details
Five MongoDB environments (three production and two dev/test) were modeled to run MongoDB data
bearing and arbiter nodes on LinuxONE IFLs (Integrated Facility for Linux) and x86 12-core servers.
Following are server sizing details for the five production and dev/test environments.
x86 TCO environment details
The x86 environment model has a total of 21 x86 servers, each with 12 cores (for a total of 252 cores),
with either 64GB or 128GB of memory (for a total of 1920GB of memory).
•

Nine production servers: Each of the three production environments are comprised of one primary
and two secondary data bearing nodes (one of the secondary data bearing nodes also acts as an
arbiter node). Each node uses a 12-core x86 server with 128GB of memory. In total nine x86 servers
are used for the three production environments.

•

Twelve dev/test servers: Each of the two dev/test environments are comprised of one primary and
two secondary data bearing nodes using two shards created for each database (one of the
secondary data bearing nodes also acts as an arbiter node). Each node uses two 12-core x86
servers with 64GB of memory. In total twelve x86 servers are used for the two dev/test
environments.
x86 server environment for MongoDB TCO model
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LinuxONE TCO environment details
The LinuxONE environment model uses a total of one LinuxONE Rockhopper II with 20 IFLs (Integrated
Facility for Linux), also known as cores, with a total of 1280GB of memory.
•

One server: All five environments (production and dev/test) are comprised of a primary data
bearing node, a secondary data bearing node and an arbiter node. Each data bearing node is
sized to use 2 IFLs with 128GB of memory. Each arbiter node is sized to use 32GB of memory
and to share IFLs with the data bearing nodes.
LinuxONE environment for MongoDB TCO model

TCO cost case
Using the comparably configured environments to estimate open source database core usage on
LinuxONE and x86, we built a TCO model over five years. The TCO calculated preliminary costs using
data from comparable client case studies for hardware, software, networking, floor space, energy and
labor.
The TCO model illustrates that the LinuxONE Rockhopper II using 20 cores is estimated to consolidate
MongoDB instances at 21% lower TCO over 5 years versus compared x86 servers using 252 cores1.
While cost savings vary by workload and client environment specifics (service level agreements, security
standards, datacenter costs, etc.), open source database placement on LinuxONE can reduce IT cost for
businesses seeking a more cost effective alternative than x86.

6

IBM IT Economics Consulting & Research

© 2019 IBM Corporation

A platform comparison of LinuxONE and x86 with MongoDB

5-Year TCO Comparisons

21% lower cost

Accumulative
Ownership Costs

21%
lower
cost

Year 1

Year 2

Year 3

Year 4

Year 5

Case 1: LinuxONE

$980,274

$1,295,268

$1,610,261

$1,925,255

$2,240,249

Case 2: x86 Servers

$752,347

$1,256,788

$1,761,229

$2,302,855

$2,844,482

Hardware
Case 1: LinuxONE
Case 2: x86 Servers

Software

People

Networking

5 year TCO Difference
$604,233 or
21% lower cost
Total

Space

Energy

$1,034,880

$697,000

$400,000

$39,500

$33,829

$35,040

$2,240,249

$322,278

$1,258,950

$800,000

$210,000

$101,487

$151,767

$2,844,482

TCO comparisons of MongoDB on LinuxONE and x86 by cost category and
accumulated cost over five years

For some businesses TCO advantages could be even greater if additional LinuxONE capabilities are
examined such as:
• Enhanced security with encryption of data in-flight and at rest
• Faster time to market with vertical and horizontal scaling
• Increased resiliency
• Simplified IT operations

Considering an open source database?
TCO analysis provides a positive case for LinuxONE as an efficient and cost effective platform for open
source databases. To quantify database benefits for your business, consider using a tailored, no-charge
IT Economics assessment to examine requirements and costs. For more information on open source
databases and LinuxONE, contact the IBM IT Economics team.
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Footnotes
1.

This study is based on an internal IBM analysis. It consists of IBM LinuxONE Rockhopper II with 20 cores, 1280
GB memory, Ubuntu and MongoDB Enterprise Advanced, compared to a comparably tuned x86 configuration
with total of 21 x86 systems each with 12 x86 Intel Xeon platinum 8158 cores, with 64 GB or 128 GB memory
(for a total of 1920 GB memory), Ubuntu, and MongoDB Enterprise Advanced, executing a materially identical
workload in a controlled laboratory environment. Price comparison estimates based on a 5 Year Total Cost of
Ownership (TCO) using publicly available U.S. prices (current as of 09/21/2018). IBM LinuxONE Rockhopper II
and x86 TCO estimates include costs of infrastructure (system, memory, OS), middleware and labor. Results
may vary based on actual workloads, system configurations, customer applications, queries and other variables

2.
3.

in a production environment and may produce different results. Users of this document should verify the
applicable data for their specific environment.
Contact the IBM IT Economics team for information on total cost of ownership and IT cost drivers at
IT.Economics@us.ibm.com
DB-Engines DB ranking by popularity, August 2018, https://db-engines.com/en/ranking
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