University of Washington 9 CSE/EE 461, Lecture 1

Computer Networks - What Are They

• Read Chapter 1, sections 1 - 4. • A computer network connects many computers together to enable Sharing information - e-mail, file transfer, b-boards, WWW Access to remote services - file servers, printers, database queries, name servers, WWW • Computer network vs. distributed system

A computer network provides the infrastructure for a distributed system. In a distributed system remote services are accessed transparently without the user knowing anything about the network. e.g. "rcp file1 wolf:file2" vs. "cp file1 file2" • Parallel Computers - The backbone of a parallel computer is often a special purpose computer network.

University of Washington 10 CSE/EE 461, Lecture 1

Goals to Achieve in Networks

• Reliability- delivering data correctly in spite of data loss, data corruption, out of order data delivery, and limited buffer space • Low latency or delay - delivering data as quickly as possible - measured in seconds • High bandwidth - delivering the most data per second

- measured in bits per second • High utilization - maximizing the use of the resources available - measured in percentage or ratio • Security - secure from eavesdropping, viruses, break-ins, and impersonation

University of Washington 11 CSE/EE 461, Lecture 1

Bandwidth Utilization

Utilization affected by: 1. Error detection and correction bits 2. Resend of data because of loss 3. Inherent inefficiency of the delivery protocol - data transmitted must be acknowledged before more data is sent.

utilization bandwidth of data delivered bandwith possible

--------------------------------------------------------------------------------- =

utilization time transmitting data total elapsed time

----------------------------------------------------------------- =

University of Washington 12 CSE/EE 461, Lecture 1

More on Utilization

sender r eceiver

time x y utilization = x / (x + y)