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Preface

From the emergence of Cloud technology in 2007–2010, the goal of cloud providers
has been mitigating the burden of system administration and maintenance via
consolidating servers and forming centralized datacenters. Since then, several
progresses have been made in the computing world. Importantly, the sunset of
Moore’s law during the past decade has shifted the heterogeneous computing
landscape from “consistently heterogeneous” systems that include different forms of
CPU to “inconsistently heterogeneous” systems where domain-specific processors,
a.k.a. Application-Specific Integrated Circuits (ASICs), are used. The emergence
of GPU, TPU, FPGA, and most recently, Data Processing Unit (DPU) is an
example of this shift in the heterogeneous computing landscape. Datacenters with
inconsistently heterogeneous machines will be the bedrock of next-generation cloud
computing systems. We foresee that the increasing desire for high-level services in
certain areas, such as Machine Learning, data analytics, mapping, and multimedia
streaming alongside with the ASIC technology in cloud datacenters will give
rise to the idea of domain-specific cloud systems in the remaining years of the
current decade. While first generation of cloud systems eased the job of system
administrators, the second generation aims at mitigating the burden for programmers
and solution architects by providing them with high-level abstractions, APIs, and
services within a certain context.

With this vision in mind, we observe a shortage for a platform to enable the
goals of a domain-specific cloud. Accordingly, the goal of authoring this book is to
overcome this shortage and lay the foundation for the platform of domain-specific
clouds. Throughout the book, we particularly concentrate on multimedia streaming
as the context and develop the Multimedia Streaming Cloud (MSC) platform. The
platform will be cloud native and based on the serverless computing paradigm
that will provide an isolated and low-overhead framework for the next generation
of cloud-scale computing in the particular domain of multimedia streaming. The
reason that we concentrate on the multimedia cloud is the popularity of these
services in the current and future of the computing and network industry. Moreover,
Dr. Amini and his research team in the High Performance Cloud Computing
(HPCC) research group (http://hpcclab.org) have accumulated more than 6 years
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viii Preface

of knowledge and experience in cloud-based multimedia streaming that provides
us with the vision needed to develop such platform and author this book. The
second author of this book, Dr. Xiangbo Li, is an experienced research scientist and
practitioner in cloud-based multimedia streaming. He was the first graduate of the
HPCC Lab in 2016, where he worked on on-demand video transcoding using Cloud
Services and under Dr. Amini’s supervision laid the foundation of this research track
in the HPCC Lab. Dr. Li is now an experienced software engineer and researcher on
video platforms at the Twitch Interactive, a subsidiary of Amazon.com, Inc., where
he worked on projects such as Amazon Interactive Video Service (AWS IVS) and
several other projects.

This book targets audience in both academia and industry. In particular,
researchers and practitioners in the Cloud and multimedia areas, solution architects,
cloud programmers, and college students can benefit from the content of this book.
We hope that this book can push the boundaries of knowledge in computing, help
democratizing multimedia streaming, and make multimedia content a more useful
tool to improve the life of human beings.

Lafayette, LA, USA Mohsen Amini Salehi
July 2021
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