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Introduction

In 2014, eBay Enterprise Marketing Solutions (EEMS) contracted with BigR.io to build fundamental 

components of a new Customer Engagement Engine (CEE) for their Commerce Marketing Platform. 

The CEE, a demand generation marketing solution, creates feedback loops that are extremely data-rich 

and integrated with marketing analytics. eBay Enterprise Marketing Solutions and its clients leverage 

those analytics to improve the accuracy and preferences of customer profiles and maximize campaign 

results.

BigR.io’s expertise enabled the CEE to handle data from tens of millions of end-users every day with 

99.999% availability at peak traffic. The state-of-the-art system integrates the e-commerce operations 

of eBay partners such as major retailers, Fortune 500 consumer brands, professional sports leagues, 

and major U.S. airlines.
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The Situation

EBay Enterprise was formerly known as GSI Commerce, which 

eBay acquired in 2011 and renamed as eBay Enterprise two 

years later. eBay Enterprise Marketing Solutions, a division 

of eBay Enterprise, creates, develops, and operates online 

shopping sites for more than 1,000 brands and retailers large 

and small, including Zales, iRobot, Timberland, Ace Hardware, 

The Sports Authority, and Dick’s Sporting Goods.

The company delivers consistent omnichannel experiences across all retail touch points 

to attract and engage new customers, convert browsers into loyal buyers, and deliver 

products with speed and quality. Among the services that eBay Enterprise Marketing 

Solutions provides are marketing, consumer engagement, customer care, payment 

processing, fulfillment, fraud detection, and technology integration. The company has 

offices in North America, Europe, and Asia.
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To achieve its business goals – central to which were increasing the accuracy of customer 

analytics to drive growth in customers, revenue, and profit margins – eBay Enterprise Marketing 

Solutions selected BigR.io as their key technology partner with world-class expertise in big 

data and proven success in large scale data architecture, software development, and the many 

diverse technologies surrounding big data projects.

The CMP contains nine components:

Customer Engagement Engine

Display Engine

Affiliate Engine

Attribution Engine

Media Planner 

Audience Insights Engine

Social Engine

Optimization Engine

Loyalty Engine

The CEE is the central component of the EEMS 
Commerce Marketing Platform (CMP), which eBay 

announced in September 2014 and launching in 2015.



Objectives

Using eBay Enterprise Marketing Solutions, the parent company wanted to reestablish its competitive advantage as the premier e-commerce vendor 

by re-architecting GSI’s legacy e-commerce platform from a hodgepodge of disparate technologies and frameworks into a single, powerful, and 

efficient platform.

The new platform had to outperform its predecessor in terms of transactional data velocity, while reasserting their dominant position as one of the 

most reliable highest volume e-commerce vendors in the world.
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BigR.io’s Roles and Responsibilities in the Project

As the developer of CEE’s core module, the Redirector, BigR.io had the task of architecting 

and building an edge server and data ingest component that had three primary functions:

1. Transparently redirect customer browsers from a vanity URL embedded within their messages 

to a final destination, 

2. Log customer metadata to a NoSQL store for marketing analysis, and

3. Perform additional logging of open detect and click-to-sale conversion events.
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Because the Redirector is the most critical component in the CEE, it must operate at higher 

availability (99.999%), higher performance and with more robust security than the other 

components. BigR.io’s responsibility included architecting and developing the datastore (CEE’s 

system of record for security metadata, encryption keys and critical marketing metadata), as well as 

the load balancing and disaster recovery functionality .

BigR.io had to build all this functionality to the following constraints: 

• A foundation characterized by a scalable, 
extendable, and maintainable architecture

• Increased marketing campaign 
management control and functionality

• The capability to funnel and capture more, 
and more detailed, customer data than 
was possible at the project outset

• A richer marketing analytics feature set

• Capable of handling on the order of 
100 billion messages annually

• High-Availability: 99.999 percent 
uptime 

• Multi-layered security measures to 
thwart phishing attacks

• Distributed operation across multiple 
data centers and logical pods

• Integration with numerous other 
system components produced both in-
house and by third-party vendors

The project business case for the CEE included 
the following requirements:
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To meet eBay Enterprise Marketing Solutions’s objectives for 

the CEE, BigR.io first determined appropriate technologies and 

frameworks for the engine. This was a significant challenge, as 

EEMS had been operating a mixed bag of legacy systems pieced 

together stemming from several corporate acquisitions. 

The technologies that BigR.io worked with included:

Apache CouchDB

Apache James

Apache Tomcat

Couchbase (NoSQL datastore)

F5 Networks Big-IP

Git

Java

Jenkins

OpenStack

Oracle DSEE

PingFederate

Puppet

SonicMQ

Vertica

See glossary for descriptions
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BigR.io’s Redirector module is the functional 

center of the CEE. This ensures that incoming 

and archived data are available to CEE’s 

powerful analytics technologies - providing the 

commerce insights and demand generation 

necessary to optimize the relevance and value 

of each customer’s purchasing journey.
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Performance Metrics
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With the CEE in place, eBay Enterprise Marketing Solutions enabled its marketers to drive and optimize one-to-one 

commerce at scale. Both EEMS and their clients now capture and utilize more customer data than ever before.

As a result of BigR.io’s work on the CEE, EEMS expects to double performance across a number of metrics.

Post project capacity 2015

Legacy Metrics 2014

Messages / Year

5.5 thousand

63
Billion

120 Billion

2.4
Million

5 Million

58
Thousand

100 Thousand

2.8
Thousand

5.5 Thousand

Messages / Minute
@ Peak

Audience / Campaign Campaigns / Day
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Implications of Big Data on Future Applications

The business case for the investment in the CEE was based upon the 

enormous, yet previously unrealized value in the data represented by the 

customers of eBay and its downstream business partners. That data enables 

the targeting of marketing campaigns more precisely than ever before. 

With so much data available from customers, marketers can speak to them 

virtually on a one-on-one basis.

BigR.io helps organizations exploit big data by specializing in the 

development and support of enterprise-level data projects. We can help your 

company pool and normalize your data with our cutting-edge custom data 

integration, cleansing, and validation services. Thanks to the volumes of 

transactional and behavioral data that customers are sharing through their 

multichannel interactions, there are tremendous opportunities for digital 

organizations to identify new ways to drive internal efficiencies and optimize 

the customer experience. 

Our teams of data scientists and engineers will pave the way to efficient 

analytics, new business insights, and better decision-making.  

For every engagement, BigR.io brings depths of experience in all aspects of 

data management, from integration, access, and governance to security and 

cluster operations.  Our infrastructure expertise provides best practices in 

Apache Hadoop, Massively Parallel Processing (MPP) and NoSQL systems.  

Our structured and unstructured data strategies include integration 

expertise in pooling and partitioning integration, and quality expertise in 

cleansing and validation.  And our analytics capabilities ensure more usable 

and accurate data to drive better business insights.



About BigR.io

BigR.io is a technology consulting company that empowers data through 360° solutions to drive 

marketing analytics, business insights, and revenue growth. Our unique agile customer engage-

ment platform creates value through the synergies of the four divisions: BigData, BigSoftware, 

BigResourcing & BigVar. BigR.io is proud to service customers in the technology, e-commerce, 

retail, healthcare, government, biotech, higher education, and financial services industries.

Learn more at www.bigr.io
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Glossary

Apache CouchDB: Commonly referred to as CouchDB, 

is an open source database that focuses on ease of use 

and on being “a database that completely embraces the 

web”. It is a document-oriented NoSQL database that uses 

JSON to store data, JavaScript as its query language using 

MapReduce, and HTTP for an API.

Apache Hadoop: An open-source software framework 

written in Java for distributed storage and distributed 

processing of very large data sets (big data) on computer 

clusters built from commodity hardware.

Apache James: An open-source enterprise SMTP and 

POP3 mail transfer agent and NNTP news server written 

entirely in Java.

Apache Tomcat: An open source software implementation 

of the Java Servlet and JavaServer Pages technologies. 

The Java Servlet and JavaServer Pages specifications are 

developed under the Java Community Process.

Couchbase: A high-performance NoSQL distributed 

database with a flexible data model. It scales on 

commodity hardware to support large data sets with 

a high number of concurrent reads and writes while 

maintaining low latency and strong consistency.

ETL: The common abbreviation for extract, transform, 

load, three database functions that are combined into 

one tool to pull data out of one database and place it into 

another database.

F5 Networks Big-IP: The BIG-IP family of products offers 

the application intelligence network managers need to 

ensure applications are fast, secure and available. All 

BIG-IP products share a common underlying architecture, 

F5’s Traffic Management Operating System (TMOS), 

which provides unified intelligence, flexibility and 

programmability

Git: An open source distributed version control system.

Jenkins: An open source continuous integration tool 

written in Java that provides continuous integration 

services for software development. It is a server-based 

system running in a servlet container such as Apache 

Tomcat.

Massively Parallel Processing (MPP): The coordinated 

processing of a program by multiple processors that work 

on different parts of the program, with each processor 

using its own operating system and memory.

NoSQL: A database that is modeled in means other than 

the tabular relations used in relational databases (such 

as SQL). Motivations for this approach include simplicity 

of design, horizontal scaling, and finer control over 

availability.

Omnichannel: A seamless approach to the consumer 

experience through all available shopping channels, i.e. 

mobile internet devices, computers, brick-and-mortar, 

television, radio, direct mail, catalog and so on.

OpenStack: A free and open-source cloud computing 

software platform typically deployed as an 

infrastructure as a service (IaaS) solution.

Oracle DSEE: An enterprise directory server that 

provides a core directory service with embedded 

database, directory proxy, Active Directory (AD) 

synchronization and a Web administration console.

PingFederate: A full-featured federation server that 

provides identity management, web single sign-on, and 

API security for customers, partners, and employees.

Puppet: An open source configuration management 

utility that runs on many Unix-like systems and 

Microsoft Windows. It includes its own declarative 

language to describe system configuration.

SonicMQ: A popular message broker made by Progress 

Software. It implements the Java Message Service 1.1 

API.

Vertica: A cluster-based, column-oriented analytics 

platform made by HP and  designed to manage large, 

fast-growing volumes of data and provide very fast 

query performance when used for data warehouses 

and other query-intensive applications.
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