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The explosion of business and personal data is one of the most fundamental NYDIIN V8PN
trends we have experienced over the last two decades. IT systems, and
storage in particular, had to be re-designed in order to address the new
challenges imposed by the data explosion and the Al revolution. This course
will review the basic principles of storage systems, and how they evolved
over the past 20 years in order to handle BigData workloads in Cloud
environments. We will focus on the architectural principles of these new
distributed systems and the algorithms behind them. In addition, we will
learn about new types of media that are continuously invented to store bits of
information (e.g. flash, NVM and DNA storage) and how the introduction of
new media types changes the software stack of the storage system that is
built above it.

Storing digital information is critical and complex in today’s computing
environments, but receives little attention in computer science academic
curriculum. The purpose of the course is to bridge the gap between the two
worlds, and equip students with tools needed to understand storage systems.
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1. Overview of data persistence and storage: review of the basic notions of 1/0
systems, file systems, cashing.

2. The basics of traditional storage media: hard drive (disk), tape, RAID

3. The evolution of storage architectures: The characteristics of data explosion,
new access methods to storage, Block/File/Objects, the journey to the Cloud

4. The Cloud paradigm and Cloud storage.

5. Distributed storage architectures: CAP theorem, consistent hashing and the
Chord system, cloud caching.

6. Data Reduction in storage systems: compression and deduplication

7. Solid State Disks (flash)

8. New types of media and implications on the storage system: DNA storage,
Persistent memory (NVM).

9. Above the storage: Modern data management systems and Data Lakes
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1. Operating Systems: Three Easy Pieces. By Remzi H. Arpaci-Dusseau and
Andrea C. Arpaci-Dusseau

2. Information Storage and Management: Storing, Managing, and Protecting
Digital Information in Classic, Virtualized, and Cloud Environments, 2nd
Edition. EMC Education Services (Editor)
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. Chord peer-to-peer and DHT. Scalable Peer-to-Peer Lookup Service for
Internet Applications. lon Stoica, Robert Morris, David Karger, M. Frans
Kaashoek, Hari Balakrishnan. ACM SIGCOMM Computer Communication
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