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ABSTRACT

In the summer of 2012, Philips signed a multi-year outsourcing IT contract with Cognizant
Technology Solutions. One of Philips’ questions to Cognizant concerns the means to accomplish the
following two goals: “To treat information as a differentiating asset to Philips and make that
information available as a service to all those who are in need of timely, complete and accurate
data.” This study focuses on the performance of this Information Factory, specifically the near real-
time requirement. This performance is measured by the ability of the systems to get all the data in
the Information Factory in a timely manner.

The conclusions of this research are:

e Determining the bottlenecks and increasing their capacity results in a very large decrease of
transaction times.

e For realistic load scenarios, increasing the capacity of the ESB to 8 million bytes per second
and the capacity of the users to 240 million bytes per second shows an average transaction

time of 5 seconds.
e Properly increasing the capacity of only two components resulted in a reduction in
transaction time by a factor of 10.
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PREFACE

This thesis is the result of individual research performed on a practical problem during my six-
month internship at Cognizant Technology Solutions. This internship is an important part of the
Business Mathematics and Informatics master program at the Vrije Universiteit in Amsterdam. The
goal of is to encompass the program components business, mathematics, and informatics in
practice at an external business, industry or research facility.

The present report contains the results of my internship done at Philips as a business analyst for
Cognizant Technology Solutions. In this report I will analyze the performance of the Information
Factory built for Philips. I will focus on the ability of extracting data real-time.

[ would like to thank Wiljo Verbruggen for giving me the opportunity to undertake an internship at
Cognizant. Furthermore, I would like to thank Pierre Puts and Sjaak L’Ami for guiding me in my
time at Philips. [ also would like to thank Rob Konterman for introducing me to the Cognizant.

[ would like to thank the Vrije Universiteit for offering the possibility of writing your master thesis
at a firm, so you can get experience while still studying. This thesis would not have been possible
without the help, support of my advisor, Rob van der Mei, whom [ want to thank for his excellent
guidance. Next to this, [ would like to thank my second reader Patricia Lago. Furthermore, [ would
like to thank Annemieke van Goor for consulting me during my master.

Amsterdam, September 2013
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MANAGEMENT SUMMARY

Context

In the summer of 2012, Philips signed a multi-year outsourcing IT contract with Cognizant
Technology Solutions. One of Philips’ questions to Cognizant concerns the means to accomplish the
following two goals: To treat information as a differentiating asset to Philips and make that
information available as a service to all those who are in need of timely, complete and accurate
data. To accomplish these goals, an Information Factory will be created. An Information Factory is a
software component that acts as a data service, i.e. it makes available one or more service
operations through which service consumers can access information present in the factory. In
simple terms, an Information Factory combines a data store with a service interface. The
Information Factory has the following requirements:

- The Information Factory should be near real-time: A change in the data in the source
systems should be visible in the Information Factory within 8 minutes.

- There should be minimal to no footprint on the SAP R/3 side to maintain the adaptability
and speed of rollout.

- The SOA-enabled aspect of the Information Factory, which means that direct writes into the
Teradata database should be avoided.

- The Information Factory should be data model agnostic: it should be capable of adopting a
chosen data model through a domain model.

Goal

To be able to meet all these requirements, the relation between capacity and performance needs to
be clear. This study focuses on the performance of this Information Factory, specifically the near
real-time requirement. This is measured by the ability to get all the data in the Information Factory
in a timely manner. The goal is to be able to predict, for different capacity estimations, if the system
is able to meet the near real-time requirement.

Methods

To meet the project goal, it is key to determine the size and distribution of data that will be the
input for the system. Next to this, it must be determined how much data the different components
of the system can handle. Only when all this is known, an accurate performance measurement can
be done. However, the size and distribution of the input data, as well as the amount of data the
system can handle, can change strongly over time. A prediction for future requirements can be
determined by creating a simulation of the behavior of the different systems when under different
data demands. This should result in a simulation model of the availability of the Information
Factory, where the delay in each system is calculated, with different capacity options as input. This
analysis should be repeatable, with different parameters or renewed historical data.
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Results and conclusions

The Enterprise Service Bus is the bottleneck under the current estimations. Even though the
simulation showed that data was able to transfer to the output components within the near-real
time requirement, it is likely that this won’t be the case in the long run. If the four queues that are
increasing keep increasing with the same rate, the near-real time requirement will not be met while
running the system for a longer period.

The different kernels have different amounts of data to be transferred, which could result an
average transfer rate meeting the near real time requirement, while some of the kernels might not
meet this requirement. When the system is in place, it is important that a check takes place whether
all kernels meet the requirement, and not only the total average.

The way data is transferred after the PowerCenter component can have a large influence on the
transaction time. Even though direct writes to the Teradata database are to be avoided, the high
increase in speed suggests that this option needs to be re-evaluated.

Determining the bottlenecks and increasing their capacity results in a very large decrease in
transaction times. Increasing the capacity of the ESB and the users shows an average transaction
time of 5 seconds. Changing the capacity of only two components resulted in a reduction of
transaction time by a factor of 10.
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