CSE 550: Introduction to
Computer Systems Research




Course Information

® |nstructor:Arvind Krishnamurthy

® Interests: distributed systems, networks, operating systems,
security
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Course Basics

® Quals course that covers foundational systems topics
from:

® Operating Systems, Networks, Distributed Systems,
Databases




What is a computer system!?

® Our focus is on software systems

® Software system achieves a specific external behavior
(e.g., deliver videos, online social network, email)

® Might operate only under certain assumptions




Thought Exercise

® | et us say that you want to build a Youtube-like
service




Course Topics

Concurrency
Web Services

Local Transactions

Distributed Transactions

File systems
Large storage systems

Consistent storage

DHTs




Course Format

® Three components:
® Reading papers and blog posts on papers

- ® Respond to questions or email us a summary

)




Key Goals in Systems

® Correctness

@ Availability/reliability




What makes achieving
these goals hard!?

® System complexity:

® |arge # of components

® |arge # of connections




Sources of Problems

® Emergent behavior or surprises




Example

® Amazon EC2 outage from few years back

® Background on EC2:
® Multiple regions; multiple “availability zones” within each region

® FEach availability zone provides the Elastic Block Store (EBS)

® EBS volumes are mountable on EC2 nodes




Outage

® Configuration change to upgrade a router
® Normally shift traffic off to a full-capacity redundant router

® [nstead, mistakenly assigned to the backup router which overloaded

® EBS nodes weren’t able to contact each other, so declared failure
and tried to provision extra copies

® Exhausted space. Created a “re-mirroring” storm.







Unix Time Sharing System

® (lassic system and paper: described almost entirely in
|0 pages

® Key idea: elegant combination of a few concepts that
fit together well




Unix

® Designed by Ritchie and Thompson
® Platform: PDP-I| computer; operational in 1971
® Written in C (instead of assembly -- 33% overhead)

® ) man-years to write




Unix Components

® File systems (ordinary files and device |/O)

® Process management




File System

® “Important job of Unix is to provide a file system”

® Three types of files:

® Ordinary files: sequence of bytes (unstructured)

ve

~ ® Directories (protected ordinary files)




Directories

® Map: names of files to file location on disk
® Hierarchical

® Manipulated by programs that have appropriate
- permissions




Special Files

® Uniform I/O model

® open,close, read, write, seek




Removable File System

® Tree structured




File System Implementation

® Table of i-nodes

® Path name scanning




Processes

® Text, data, and stack segments

® Text is shared, the rest are process-specific

® Process swapping




Shell

® |nvoke programs:“cmd argl ...argn”

® Performs stdio and |/O redirection




Questions

® What are the key design principles employed in Unix?

® What has changed and what hasn’t?




