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Foreword 

The twenty papers of the 12th Symposium on Operating Systems Principles (SOSP) reflect much of the 
best original work in the field over the last two years. Three-fourths of the papers in the conference fall 
under one of four themes. The first theme is remote procedure call (RPC). This is at least the fourth con- 
secutive SOSP where RPC has been an important topic; the emphasis on performance rather than seman- 
tics in this year's papers suggests that RPC is reaching maturity. The second theme this year is file cach- 
ing in distributed systems (five papers in two sessions). This is the third consecutive SOSP where file 
caches have been discussed; the broad range of caching papers this year suggests that distributed file 
caches have evolved from a research curiosity into a central component of any distributed system. 

The third theme of this year's conference is multiprocessor operating systems. Multiprocessors have re- 
emerged as a popular research topic after several years of relative dormancy; five papers in two sessions 
deal with multiprocessor issues. In particular, large-scale multiprocessors, called "NUMA"s because of 
their non-uniform memory access times, pose several interesting new problems for operating system 
designers. The fourth theme is security. The importance of this topic dates back to the earliest SOSP's, 
and new challenges continue to appear as operating systems become more distributed in nature. 

The program committee used a reviewing process similar to that of other recent SOSP's. Each of the ten 
members of the committee read all 84 of the submitted papers. During this process two written reviews 
were obtained for each paper: one from a program committee member and one from an outside reviewer. 
At that point the committee members ranked all of the papers and we eliminated the bottom half from 
further consideration. The program committee then re-examined the top half of the papers and produced 
at least one more written review for each paper in the top half. 

The reviewing process culminated in a meeting of the program committee in Berkeley on May 22. Since 
every program committee member had read every paper, the discussions were both informed and lively. 
We accepted twenty papers and nominated three particularly outstanding ones for publication in ACM 
Transactions on Computer Systems. I am happy to report that all of the papers nominated for Transac- 
tions on Computer Systems were accepted and will appear in a special issue in February 1990. The 
reviewing process was nominally blind, in that none of the program committee members (including 
myself) was told the identity of any of the authors until after the program committee meeting. Of course, 
some of us couldn't help but guess the authors of some of the papers. 

i would like to thank the members of the program committee for the enormous amount of time they 
invested in the reviewing process; their diligence in meeting the reviewing deadlines and their concern 
for producing the best possible conference made it a pleasure to work with them. The outside reviewers 
also deserve thanks for providing a "second opinion" in the reviewing process. Lastly, I'd like to thank 
my administrative assistant Bob Miller, who managed nearly all of the administrative details of the 
reviewing process and assembled these proceedings. 

John Ousterhout 
Program Chair 
September 1989 



Twelfth ACM Symposium on Operating Systems 

Table of Contents 

Monday, December 4, 1989 

Session 1: Security 
(F. Schneider, Session Chairman) 

A Logic of Authentication 
M. Burrows, M. Abadi, R. Needham 

Reducing Risks from Poorly Chosen Keys 
T. Lomas, L. Gong, J. Saltzer, R. Needham 

14 

Session 2: NUMA Memory Management 
(D. Redell, Session Chairman) 

Simple But Effective Techniques for NUMA Memory Management 
W. Bolosky, R. Fitzgerald, M. Scott 

19 

The Implementation of a Coherent Memory Abstraction on a NUMA 
Multiproeessor: Experiences with PLATINUM 

A. Cox, R. Fowler 
32 

Session 3: File Caching 
(M. Satyanarayanan, Session Chairman) 

Spritely NFS: Experiments with Cache-Consistency Protocols 
V. Srinivasan, J. Mogul 

45 

Exploiting Read-Mostly Workloads in the FileNet File System 
D. Edwards, M. McKendry 

58 

Improving the efficiency of UNIX file buffer caches 
A. Braunstein, M. Riley, J. Wilkes 

71 

Session 4: Work in Progress and Outrageous Opinions 
(J. Ousterhout, Session Chairman) 

Short presentations on topics of current interest. 

vi 



Tuesday, December  5, 1989 

Session 5: Remote Procedure Call 
(D. Terry, Session Chairman) 

Performance of Firefly RPC 
M. Schroeder, M. Burrows 

RPC in the x-Kernel: Evaluating New Design Techniques 
L. Peterson, N. Hutchinson, S. O'Malley, M. Abbott 

Lightweight Remote Procedure Call 
B. Bershad, T. Anderson, E. Lazowska, H. Levy 

Session 6: Structural Issues 
(S. Mullender, Session Chairman) 

The Portable Common Runtime Approach to lnteroperability 
M. Weiser, A. Demers, C. Hauser 

Generic Virtual Memory Management for Operating System Kernels 
V. Abrossimov, M. Rozier, M. Shapiro 

Session 7: Multiprocessors 
(J. Ousterhout, Session Chairman) 

Low-Synchronization Translation Lookaside Buffer Consistency in 
Large-Scale Shared-Memory Multiprocessors 

B. Rosenburg 

The Amber System: Parallel Programming on a Network of Multiprocessors 
J. Chase, F. Amador, E. Lazowska, H. Levy, R. Littlefield 

Process Control and Scheduling Issues for Multiprogrammed Shared-Memory 
Multiprocessors 

A. Tucker, A. Gupta 

Session 8: Work In Progress and Outrageous Opinions 
(H. Lauer, Session Chairman) 

Short presentations on topics of current interest. 

83 

91 

102 

114 

123 

137 

147 

159 

vii 



Wednesday, December 7, 1989 

Session 9: Performance 
(A. Black, Session Chairman) 

A Lazy Buddy System Bounded by Two Coalescing Delays 
R. Barkley, T. Lee 

Analysis of Transaction Management Performance 
D. Duchamp 

Threads and Input~Output in the Synthesis Kernel 
H. Massalin, C. Pu 

Session 10: Time-based Distributed Coherency 
(M. Theimer, Session Chairman) 

Leases." An Efficient Fault-Tolerant Mechanism for Distributed File Cache 
Consistency 

C. Gray, D. Cheriton 

Mirage." A Coherent Distributed Shared Memory Design 
B. Fleisch, G. Popek 

167 

177 

191 

202 

211 

Vl l l  




