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Abstract

The DARPA Internet is the most successful experiment in heterogeneous
internetworking. It connects computer systems from almost every major
vendor, using a wide variety of wide-area and local-area network technology,
and is in continual use by thousands of people. This annotated bibliography
covers the literature of the Internet as an experiment: publications which
convey the experience acquired by the experimenters.
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1. Introduction
The DARPA Internet is the most successful experiment in heterogeneous internetworking.  It

connects computer systems from almost every major vendor, using a large variety of wide-area
and local-area network technology.  The Internet has continually evolved over more than a
decade, and is in continual use by thousands of people, most of whom view it as a resource
rather than an experiment.  For these reasons, it has produced a lot of hard-won experience on
how to construct, and on how not to construct, a large heterogeneous internet.

The experience gained from the Internet is its most important experimental result.  It has
proven hard to transfer this experience to other researchers and practitioners, with the result that
many of them must learn the same lessons, often in contexts (such as commercial installations or
international standards) where it is much more difficult to change course.  Many people have
learned the lessons of the Internet by being involved in its operation, but many more people can
only learn these lessons by reading about them.

It is far harder to convey experience in written form than it is to convey, say, analytical studies
of access methods or proposals for protocols.  Perhaps this is because it takes much longer to
conduct an experiment, especially one as large as the Internet. It is harder come to a simple
conclusion, if only because simple conclusions often melt when faced with real experience.
Finally, experience (especially when not quantitative) seems less ‘‘scientific’’ than more formal
publications.

But computer science is an experimental science, and there is a wealth of experimental litera-
ture on the Internet.  Some of this covers the design and use of the Internet Protocol (IP) family;
some covers the implementation and performance of the IP protocols; some covers the problems
involved in constructing a large heterogeneous internet.  This literature is often buried in the
larger flood of publications concerning computer communication, so it is not easily available to
someone unfamiliar with the field.

2. Selection Criteria and Annotations
This annotated bibliography is an attempt to sift out the literature of the Internet as an experi-

ment: those publications which convey the experience acquired by the experimenters.  There
have been other bibliographies covering computer networking (for example, Shoch [6], Ananda
and Srinivasan [1]), and there are some that cover mostly informally published documents [3, 5].
This is the first bibliography to concentrate on the experimental results of the Internet.

I have tried to include mostly formally published works.  The primary documentation for the
IP protocols and the Internet, of course, are the ‘‘Request For Comments’’ (RFC) documents
available as technical reports from the Network Information Center at SRI International.  Very
few of these, however, convey experimental results; most propose or elucidate standards.  I have
included a few RFCs that do present interesting results.

The bulk of the publications included are those from the more formal literature, ranging from
refereed journals and conference proceedings to the unrefereed publications of scientific
societies. For the most part, I have avoided the trade press.
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I cannot claim to have discovered all of the relevant literature.  I started with what I was
already familiar with, scanned tables of contents and other bibliographies, and solicited sugges-
tions from the Internet community.  Undoubtedly I have ignored certain publications that either
were not available to me, or whose titles did not entice me to read further.  I have also been
somewhat arbitrary in choosing to include or exclude literature that fell on the borderline.

Most of the entries are accompanied by brief annotations on their content.  When possible,
these are my own comments, and I take full responsibility for oversimplifying or distorting the
results of the publication.
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[18] Greg Chesson.
Interview with Vint Cerf.
Unix Review 5(1):60-82, January, 1987.

A spirited interview between one of the principal architects of the Internet and a
sometime critic.  Covers some of the history behind the design of Internet, prospects
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Presents the early history history of CSNET, focusing on policy and organizational
(rather than technical) issues.

5



THE EXPERIMENTAL LITERATURE OF THE INTERNET

[24] Douglas E. Comer.
Domain Names: Hierarchy in Need of Organization.
In Proc. 9th Data Communications Symposium, ACM/IEEE, Whistler Mountain, B.C.,
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In Proc. SIGCOMM ’83 Symposium on Communications Architectures and Protocols,

Pages 154-169. Austin, TX, March, 1983.
Describes the technical issues involved in building software to interface IP and X.25,
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In Proc. Summer 1986 USENIX Conference, Pages 182-188. Atlanta, GA, June, 1986.
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[50] Phil Karn and Craig Partridge.
Improving Round-Trip Time Estimates in Reliable Transport Protocols.
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Technology, Pages 2-7. Stowe, VT, August, 1987.
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[52] Alan R. Katz.
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1984.
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[53] Christopher A. Kent and Jeffrey C. Mogul.
Fragmentation Considered Harmful.
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Technology, Pages 390-401. Stowe, VT, August, 1987.
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Technology, Pages 27-33. Stowe, VT, August, 1987.
A case study in implementing a set of Internet protocols on a supercomputer.
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Command Execution in a Heterogeneous Environment.
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Pages 68-74. Stowe, VT, August, 1986.
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data transfer.
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On Testing the NETBLT Protocol over Divers Networks.
RFC 1030, Network Information Center, SRI International, November, 1987.

Performance measurements of several NETBLT implementations over several LANs
and a satellite network; see also [22].

[58] L. Landweber, M. Litzkow, D. Neuhengen, and M. Solomon.
Architecture of the CSNET Name Server.
In Proc. SIGCOMM ’83 Symposium on Communications Architectures and Protocols,

Pages 146-153. Austin, TX, March, 1983.
Describes the CSNET Name Server, used to map user names to mailbox names, and
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[59] Keith A. Lantz, William I. Nowicki, and Marvin M. Theimer.
An Empirical Study of Distributed Application Performance.
IEEE Transactions on Software Engineering SE-11(10):1162-1174, October, 1985.

An empirical study of the factors affecting distributed application performance.
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[60] David Mills.
Internet Delay Experiments.
RFC 889, Network Information Center, SRI International, December, 1983.

A survey of round-trip delays between a large number of hosts on the Internet,
together with some suggestions for improving TCP round-trip time estimators; see
also [50, 101].

[61] David Mills.
Experiments in Network Clock Synchronization.
RFC 957, Network Information Center, SRI International, September, 1985.

Reports on experiments in clock synchronization between hosts in the Internet.
Shows how reference clock hardware and path delays affect the accuracy of
synchronized clocks.
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[62] David L. Mills.
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In Proc. SIGCOMM ’88 Symposium on Communications Architectures and Protocols,

Stanford, CA, August, 1988.
A description of a ‘‘network building block’’ implementation which saw wide service
as a gateway, together with the results of several experiments in protocol design and
implementation.
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The NFSNET Backbone Network.
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A description of the NSFNET backbone, including observations of its performance
before and after certain gateway policy changes.
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Development Of The Domain Name System.
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Stanford, CA, August, 1988.
The history and rationale behind the Domain Name system.

[65] James H. Morris, Mahadev Satyanarayanan, Michael H. Conner, John H. Howard, David
S. H. Rosenthal, and F. Donelson Smith.
Andrew: A Distributed Personal Computing Environment.
Communications of the ACM 29(3):184-201, March, 1986.

A overview of the Andrew system, including a discussion of its IP-based communica-
tion and file systems.
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Comparing the Efficiency of the Internet Protocols to DECNET.
In Proc. Winter 1988 USENIX Conference, Pages 105-110. Dallas, TX, February, 1988.
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Congestion Control in IP/TCP Networks.
Computer Communication Review 14(4):11-17, October, 1984.
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Caching in the Sprite Network File System.
TOCS 6(1):134-154, February, 1988.

Shows how caching of file blocks in workstation memories improves the performance
of a network file system.  Compares Sprite performance with NFS.
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Adding Packet Radio to the Ultrix Kernel.
In Proc. Winter 1988 USENIX Conference, Pages 303-308. Dallas, TX, February, 1988.

A case study in the implementation of a packet radio link for use with IP protocols.

[71] D. Oberst and C. Partridge.
Letter to ACM forum.
Communications of the ACM 30(8), August, 1987.
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The design and implementation of a ‘‘domain names’’ resolver.
UCB/CSD 84/176, Berkeley-CSD, May, 1984.

The design, implementation, and performance of a user agent for the Domain Naming
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[74] Craig Partridge.
Mail Routing Using Domain Names: An Informal Tour.
In Proc. Summer 1986 USENIX Conference, Pages 366-376. Atlanta, GA, June, 1986.

A discussion of how the Domain Naming system is used in common by the Internet,
BITNET, CSNET, and the UUCP network.

[75] Craig Partridge.
Implementing the Reliable Data Protocol (RDP).
In Proc. Summer 1987 USENIX Conference, Phoenix, AZ, June, 1987.
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[76] Craig Partridge.
A UNIX Implementation of HEMS.
In Proc. Winter 1988 USENIX Conference, Pages 89-96. Dallas, TX, February, 1988.
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In Proc. 9th Data Communications Symposium, ACM/IEEE, Whistler Mountain, B.C.,

September, 1985.
(Abstract for panel session) A discussion of problems with the Domain Naming ar-
chitecture.

[79] Jonathan B. Postel, Gregory G. Finn, Alan R. Katz, and Joyce K. Reynolds.
The ISI experimental multimedia mail system.
ISI/RR 86-173, Information Sciences Institute, University of Southern California, Sep-

tember, 1986.
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L. DeSchon.
The DARPA Experimental Multimedia Mail System.
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Computer Communication Review 15(5):2-9, October/November, 1985.
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