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Abstract 
Inferno*, a portable network operating system under development at Bell Labs, is de
scribed. It provides a natural environment for distributed, scientific computing applica
tions. 
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1 SUMMARY 

Inferno is a portable network operating system being developed by members of the Com
puting Sciences Research Center of Bell Labs at Lucent Technologies. (For further in
formation, see http: I /em. bell-labs. com, http: I /inferno .lucent. com/inferno, or 
http://inferno.bell-labs.com/inferno). 

Inferno is intended for use as a hosted or native operating system to support a variety 
of applications, particularly related to network services. Its strengths include: 

e Portability across hardware and software platforms including operating as a hosted 
operating system on Silicon Graphics Irix, Sun Solaris, Windows NT, Windows 95 
platforms with MIPS, Spare, and x86 processors. It also runs as a native operating 
system on x86 and other processors. 

e Applications are written in a type-safe language, Limbo, whose binary representation 
is platform independent. 

e The system is designed for networked applications. Networking primitives and multi
tasking are first-class concepts. 

*Inferno, Limbo, and Dis are trademarks of Lucent Technologies Inc. 
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e The system has a small memory "footprint" and is designed for inexpensive devices as 
well as conventional workstations and servers. 

e Security is built-in. 

The Inferno system is based on three principles. First, all resources are named and 
access like files in a hierarchical file system. Next, a private name space is available to 
each executing program to customize services and access to resources. Finally, there is a 
uniform communication protocol to access local and remote resources. 

The components of the complete Limbo system include: 

e Inferno, the networked operating system kernel 
e Limbo, a programming language, derived from C 
e Dis, a virtual machine suited for a variety of network languages 
e Styx, the communication protocol. 

Details and the importance of each of these components will be presented, particularly the 
notion of channels introduced to support communication between threads. The type safety 
of Limbo results in a more restricted pointer model than available inC; the implications 
for practical codes will be described. The efficiency of the on-the-fly compilers for Limbo 
will be discussed as will the architecture of the Dis virtual machine. The namespace 
bindings clean up program code for mixtures of local and shared resources. Finally, the 
/prog namespace that makes debugging remote processes feasible. 

Inferno/Limbo is a natural environment for distributed, scientific computing appli
cations. Proper attention to the details of the floating-point implementation (Grosse, 
1996) enables an environment with IEEE support, precise ASCII to floating-point rep
resentation, and so forth. It is also possible to develop codes that implement domain
decomposition techniques on a variety of inexpensive hardware platforms. It is my con
tention that portable networked languages will change how scientific computing is done. 
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DISCUSSION 

Speaker : W. Coughran 

B. Smith : What do you mean "the system is portable?" Does it include, for example, 
numeric inquiry support? 

W. Coughran : The system has already been ported onto a number of popular platforms. 
It does include numeric inquiry support. See Eric Grosse's paper for more details. 

W.V. Snyder : What does "just-in-time" compiler mean? 

W. Coughran : Compilation is split into two phases. The first phase consists of the 
Limbo compiler producing Dis byte code. The Dis can be interpreted or compiled into 
native machine code at the last moment; the latter is "just-in-time" compiling. 

B. Ford : Will Inferno be available by netlib in the public domain? Are you looking for 
beta-test sites? 

W. Coughran : We anticipate a free, licensed, binary distribution. There is no plan at 
present to put the system in the public domain. Yes, we are planning a beta distribution 
via the World Wide Web. 

I. Philips : Do you think a Fortran to Inferno translator is possible? 

W. Coughran : Such a translator is possible. If the market is there, a Fortran compiler 
vendor (such as NAG), could retarget their product to produce Dis byte code. 

B. Ford : Why did you choose Limbo not to be an object-oriented language? 

W. Coughran : A1though Limbo does have an "abstract data type", the closest thing 
to objects in Inferno is the file, whose name and contents can be created on demand, per 
client. Naming, access, and permissions are provided uniformly and without programmer 
effort, via files. 


