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Internet from its inception to the early 1990s  6   — and the design principles 
that were used to create that architecture: modularity, layering, and the 
end-to-end arguments. 

 While network engineers agree that the end-to-end arguments are 
among the few architectural principles underlying the architecture of the 
Internet,  7   other scholars have offered widely differing and often contradict-
ing views on what the end-to-end arguments are, what they say, and how 
they relate to the architecture of the Internet. For example, some suggest 
that the end-to-end principle is  “ an important architectural principle that 
has governed the Internet since its inception ”   8  ; others say that  “ the end-
to-end principle simply does not dictate a robustly specifi ed functional 
design for the network ”   9   but  “ follows from (and is an articulation of) the 
implicit design principle inherent to the layers model of the TCP/IP pro-
tocol [ sic ] ”   10  ; still others argue that  “ the Internet was never wholly end-to-
end ”   11   and that the end-to-end argument  “ is not an organizing principle; 
. . . if it is a principle, it is probably not true, and . . . even if it is true, it 
is probably not useful. ”   12   In policy debates concerning the architecture of 
the Internet, opponents of regulation often argue that proponents of 
certain regulatory interventions (for example, of open-access rules or 
network-neutrality rules) have stretched the end-to-end principle beyond 
its original meaning.  13   Even networking engineers often disagree about 
whether a certain technical solution violates the end-to-end arguments or 
not. In view of the high level of confusion, I discuss the end-to-end argu-
ments and their relationship to the architecture of the Internet in detail. 

 My analysis yields an important insight: there is no single version of the 
end-to-end arguments, but two different ones that embody different rules 
for architectural design. The fi rst version, which I call  the narrow version , 
was presented by Jerome Saltzer, David Reed, and David Clark in the 1981 
paper in which the end-to-end arguments were fi rst named and identifi ed 
as a design principle  14  ; the second version, which I call  the broad version , is 
the focus of later papers by these authors.  15   The difference between the two 
versions is not immediately apparent, and Saltzer, Reed, and Clark never 
explicitly drew attention to the change in defi nition. There are, however, 
real differences in scope, content, and validity that make it necessary to 
distinguish between the two versions. At the same time, the silent coexis-
tence of two different design principles under the same name explains some 
of the confusion that surrounds the end-to-end arguments. 

 Chapter 2 describes the design principles that were used to create the 
original architecture of the Internet and highlights the trade-offs involved 
in each of them. Chapter 3 describes how these design principles shaped 
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