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CATALOG DESCRI PTION (Limt 40 words):

Advanced material in operating systens, including operating system architec-
tures (kernels, mcrokernels, extensibility), fundanmentals of distributed
operating systems and synchronization, interprocess communications, nodern
file systens, failure recovery and fault tolerance, security, multiprocessor
operating systens, perfornmance and benchmarki ng.

OBJECTI VES OF THE COURSE

To expose graduate students to advanced concepts in operating systens and to
prepare graduate students for research in the field of operating systens.

JUSTI FI CATI ON FOR PROPOSAL:

This material is fundanental to research in operating systems, a field in
whi ch UCLA has excelled for over two decades. The course has been taught suc-
cessfully as a CS239 sem nar course for the past five years, with approximate-

Iy 15 students per offering.

REQUI RED TEXTBOOKS:

Aut hor ('s) Title Publ i sher Publ i cation Date
Si nghal and Advanced Concepts MG aw Hi | | 1994
Shivaratri in Qperating Systens

Sel ected research papers fromthe literature
(a partial list of readings is included bel ow).

RECOMVENDED TEXTBOOKS:

New 10/21/98
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HOURS PER WEEK REQUI RED OF EACH STUDENT Lecture__4_
A full course should involve a total of Recitation
twel ve (12) hours per week (in-class and

out side class), and a hal f-course should Labor at ory

i nvol ve six (6) hours, or the equival ent.

Senate regul ation 760 provides that credit Qut si de St udy

be reckoned at the rate of one unit per & Preparation__8
three hours of work per week per term or

t he equivalent. (For |aboratory courses O her (expl ain)

a mnimumof (2) of these (3) hours mnust

be in the laboratory - UPC, May 17, 1978. TOTAL_12_
Use of
SCHEDULI NG DATA: Comput er Resources Yes __~ NO _x__
To be offered in the , X , ,
SuU F w SP
X beginning with the __ F Qr., 19 99

EVERY YEAR ALTERNATE YEARS

EXPANDED OUTLI NE

5

QO OVWOWHO~NOOUTONPKEAPRA,WWNNEPRELOD

Lecture

OS Architectures

CS Extensibility

Synchroni zati on and Deadl ocks

Di stributed OS Architecture
Theoretical Foundati ons

Agr eenent Protocol s

File Systens Performance

Extensibility in File Systens

M DTERM

Fai |l ure Recovery

Fault Tol erance

M dt er m debri ef / di scussi on

Per f or mance/ Benchmar ki ng

Security & Protection/Encapsul ated Environnments
Mul ti processor Operating Systemns

Dat abase OS/ Concurrency Control Theory
Concurrency Control Al gorithns

Hot Topics

T

GRADI NG BASI S:

25% m dt er m exam
25% paper/ pr oj ect
50% fi nal exam
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Does this nodification affect major or nminor field progran?
Yes X No

Submit major field programsheets with handwitten correction

This course is reconmended to satisfy an el ective constraint as
i ndi cated bel ow. | Constraints
Suggested Units |Units Approved by UPC
(pl ease circle)

I

Desi gn 0 1 2 3 4 | 0 1 2 3 4

Engi neering Science_ 0 1 2 3 4 | 0 1 2 3 4

Labor at ory 0 1 2 3 4 | 0 1 2 3 4

Engi neeri ng and | DO NOT_FILL_IN

Science in Society

Mat hemati cs - Upper division
RECOVMIVENDED Si gnatures(s):
DEPARTMENT CHAI RVAN PROPCSER DATE
ACADEM C POLI CY COW TTEE ( CSD) PROPCSER DATE
CHAI RVAN

Si gnat ur e:

EXECUTI VE COW TTEE ( SEAS) | NSTRUCTOR | N CHARGE DATE

CHAI RVAN
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Expanded Course Reading List

Sources of Failure in the Public Sw tched Tel ephone Network, by D. Richard Kuhn, in |EEE Conputer, Vol. 30,
No. 4 (April, 1997), p. 31-36.

| EEE Conputer, April, 1997. Issue on Fault Tol erance.

Under st andi ng Fault Tol erance and Reliability, p.45-50.
Beyond Fault Tol erance, p. 47-49.

Toward Systematic Design of Fault Tol erant Systems, p. 51-58.
Sof t war e- based Replication for Fault Tol erance, p. 68-74.

Wry do conputers stop and what can be done about it? in Proceedings of the 5th Synposiumon Reliable Distri-
buted Systems , August, 1986.

Hi gh- Avai l ability Conputer Systens, in |EEE Conputer, Septenber, 1991.
ARPACrash Home Page, by Andrew Johnson.

Towards Transparent and Efficient Software DSM by Scal es and Gharachorl oo, in Proceedings of the 16th Synpo-
sium on Operating Systens Principles, 1997.

Cashnere-2L: Software Coherent Shared Menory on a Clustered Rempte-Wite Network, by Stets et al, in Proceed-
ings of the 16th Synposium on Operating Systens Principles, 1997.

UNI X di sk access patterns, by Chris Ruenmi er and John WIlkes, in Proceedings of the Wnter ’'93 USEN X Confer-
ence, 405-420, January, 1993.

A Fast File System for UNIX, by Mchael K MKusick, W N Joy, S J. Leffler, and R S. Fabry, in ACM Tran-
sactions on Conputer Systens, 2(3):181-197, August 1984.

A Log-Structured File System for UNIX, by Seltzer, M, Bostic, K, MKusick., M, Staelin, C., in Proceedings
of the 1993 Wnter Usenix Conference.

A Case for Redundant Arrays of |nexpensive Disks (RAID), by David A Patterson and Garth G bson and Randy H.
Katz, in ACM SI GMOD Conference Proceedi ngs, 109-116, 1988.

The Zebra Striped Network File System by John H Hartman, John K. Qusterhout, in ACM Transactions on Conputer
Systems, 13(3): 274-310, 1995.

Serverl ess Network File Systems, by T. Anderson, M Dahlin, J. Neefe, D. Patterson, D. Roselli, and R Wang,
in Proceedings of the 15th Synposium on Operating Systens Principles, 1995.

A Pageabl e Menory Based Filesystem by Mrshall MKusick, Mchael Karels, and Keith Bostic, in Proceedings of
the 1990 Summer Usenix Conference.

A Flash-Menory Based File System by Atsuo Kawaguchi, Shingo N shioka, and Hiroshi Mtoda, in Proceedings of
the 1995 Wnter Usenix Conference.

Fil e-system devel opnent with stackable layers, by John Hei demann and Geral d Popek, in ACM Transactions on Com
puter Systens, 12(1):58-89, 1994.

I mpl ementation of the Ficus Replicated File System by Richard Guy, et al, in USEN X Conference Proceedings,
Sumer 1990.

The Performance of u-Kernel-Based Systens, by Hernanm Hartig, M chael Hohnuth, Jochen Liedtke, Sebastian
Schonber, and Jean Wl ter, in Proceedings of the 16th Synposiumon Operating Systens Principles, 1997.

M crokernel s Meet Recursive Virtual Machines, by Bryan Ford, Mke Hibler, Jay Lepreau, Patrick Tullnman, Godmar
Back, and Stephen Cl awson, in Proceedings of the Second USEN X Synposium on Operating Systens Design and Im
pl enentation, 1996.

Extensibility, Safety and Performance in the SPIN Operating System, by Brian Bershad, Stefan Savage, Przenys-
| aw Pardyak, Enmin Gun Sirer, David Becker, Mrch Fiuczynski, Craig Chanbers, Susan Eggers, in Proceedings of
the 15th Synposiumon Operating Systens Principles, 1995.

Exokernel : An Operating System Architecture for Application-Level Resource Managenent, by Dawson Engler, Frans
Kaashoek, and Janmes O Toole, in Proceedings of the 15th Synposium on Operating Systens Principles, 1995.

Plan 9 from Bell Labs, by Rob Pike, Dave Presotto, Sean Dorward, Bob Fl andrena, Ken Thonpson, Howard Tri ckey,
and Phil Wnterbottom in Plan 9, Volune 2: The Docunents.



Information for the Acadenmic Policy Committee:

(1) Approximately how many sessions of this course will be
| ectures by the instructor? 18
(2) How will the remmining sessions be conducted (e.g. student

proj ect presentations, exanms, guest lecturers)?

One mdtermexamw || be given in class.

One guest lecture.

(3) What is the intended basis of grading in this course?

The class will be graded on the basis of a ndtermexam a fina

exam and a research paper and/or project.

(4) Is this course a standard course of a mmjor or
mnor field? Yes X No
If yes explain:

Al t hough Operating Systens is fundanmental to Conputer Science,
until now we have covered it at the graduate |level with sem nar courses.
(5) If this is a standard course, has it been eval uated and

approved by the major field group as a whole? Yes __ X No

If yes, which other faculty menber(s) have agreed to teach

the course in your absence? Ri chard Guy, Richard R Mintz
Opt i onal

(6) 1Is this a good course, and will you do a good job
teaching it? Yes,yes_ X ,Yes,no , No, yes , No, no

(7) How hard is it?

O typical difficulty for a graduate course



