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Fundamental OS Issues

Stru ​cture

How is an operating system organized?

Shar ​ing

How are resources shared among users?

Naming

How are resources named (by users and

programs)?

Prot ​ect ​ion

How are users/ ​pro ​grams protected from each

other?

Secu ​rity
How can inform ​ation access ​/flow be restri ​cted?

Comm ​uni ​cat ​ion

How to exchange data?

Reli ​ability and fault tolera ​nce

How to mask failures?

Exte ​nsi ​bil ​ity
How to add new features?

Conc ​urr ​ency

How to control parallel activi ​ties?

Perf ​orm ​ance

How to make efficient use of resources, reduce

OS overhead?

Scale and growth

How to handle increased demand?

Comp ​ati ​bil ​ity
Can we ever do anything new?

Dist ​rib ​ution

How to coordinate remote operat ​ions?

Acco ​unt ​abi ​lity
How to change for/re ​strict use of resources?

The prin ​cip ​les in this course are the design

meth ​ods, appr ​oac ​hes, and solu ​tions to

these issues

 

What is an operating system?

The OS is the software layer between user

applic ​ations and the hardware

The OS and Hardware

The OS abstr ​act ​s/c ​ont ​rol ​s/m ​edi ​ates
access to hardware resour ​ces:

Comput ​ation (CPUs)

Volatile storage (memory) and persistent

storage (disk, etc.)

Commun ​ication (network, modem, etc.)

Input/ ​output devices (keyboard, display, printer,

camera, etc.)

The OS defines a set of logical resources

(obje ​cts) and a set of well-d ​efined

operations on those objects (inte ​rfa ​ces ​):

Physical resources (CPU and memory)

Logical resources (files, programs, names)

Benefits to applic ​ati ​ons:

Simpler (no tweaking device registers)

Device indepe ​ndent (all network cards look the

same)

Portable (across

Window ​s95 ​/98 ​/ME ​/NT ​/20 ​00/ ​XP/ ​VIS ​TA/...)

Transp ​ortable (same program across different

OSes (Java))
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