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This paper gies a gpod discussion on the ideas behind the design of OCCAM and the close relationship
between Occam and the TRANSPUTER. Occam offersmaapproach for implementing concurrent pro-
cessing systemsilt allows a design to be expressed through concurrent processes that operate indepen-
dently, most of the time. Occam has a small set of prireitiend constructs used for concurrgndhis set

is sufficient, howeer, to facilitate clear definition of concurrent components in the design of a program.

A close relationship exists between the Occam programming language and the hardware component, the
Transputerin conjunction with which Occam was designed. The transputer is a programmable VLSI
device, with memoryprocessor and communication links, which allows networks to be constructed from
transputers in which each component operates concurrently with links being used for inter-transputer com-
munication. Occamsyntax reflects this. Systems in Occam are described as collections of communicating
concurrent processes. Each process is associated with a tran§om@nunication in Occam is via chan-

nels. Channelare the Occam equalent of transputer links.

Use of Occam and the Transputer allows a greateugon speed as a systengze increasesWith con-
ventional systems using a global memory accessed by a system suadhsashafie is a degradation in per
formance as the system size increasésth the Occam/Transputer combinationgkarsystems may be
constructed using localized processing and communicabioaddition, since the transputers in a ratw
communicate only through links, the memory is allowed to be dedicated entirely for use by the processor
This allows a gain in performance since no communication to an external device is required for a memory
access.

Runtime @erhead of concurrergcin Occam is not a major evry. It is reduced through a number of lan-

guage restrictions: dynamic allocation is not allowed; reegigbcedures are not alleed. Inthis way the

compiler may determine the number of processors required and space needed for each component to be
executed in a concurrent fashion.

Occam allavs concurrent processes to be implemented ea&ilgason for this is that it\ggs the ability to
successiely decompose a process into concurrent component proce€sesinels play an important role
here. Usedo transmit data between awprocesses, a channel must be specifically named and associated
with two processes. Ondhe association has been made, both processesxeaypeewithout ap knowl-

edge of the details of the othdn addition, the compiler itself enforces proper usage of channels by check-
ing for the following: for a gien channel named betweendwomponents, one component may only out-
put to the channel, the other component may only input from the channel.

Overall, Occam is approaching concurngfim a more realistic angle tharigiing concurrent program-
ming languages. While current languages provide simulated concuoerasingle machine, Occam and
the transputer provide real concurngrthrough the wecution of a single task by marcommunicating
computers.

The design of theransputer and Occam should be viewed as importastogenents. The alow for easy
design of concurrent systems, increase performance in concurrent environmentsvanebabs opposed
to simulated concurregc



