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124 o Value, string conversion routines

accuracy than is available and does not have more than 3 "O"s after the decimal point before significant digits.
Otherwise exponential form is used. The number of characters returned in string here depends on the
input but will be no more than 15 in REALTOSTRING32 and 24 in REALTOSTRING64. string is left
justified in free format.

If m is non-zero then if possible the procedure returns a fixed point representation of r with m digits before the
decimal point and n places after with padding spaces being added when needed. If this is not possible then
an exponential representation is returned with the same field width as the fixed point representation would
have had. If m and n are both very small then an exponential representation may not fit in the field width so
two special values "Un" and "Ov" with a sign are returned to indicate a value under or over the representable
fixed point values. In all these cases string is padded with spaces so that it contains (m+ n + 2) characters
- m before the decimal point, n after, as well as the sign and decimal point characters.

If m is zero but n is not then an exponential representation is returned where the number of digits of fraction
returned is n. The form of the fraction is digit.digits except when n is 1. In this case the output is not a
proper representation as the fraction will be of the form ( , digit where the padding space is added due to the
absence of a decimal point. For this reason the case m = 0, n = 1 should not be used in general. When m is
o string will contain (n + 6) characters for REALTOSTRING32 and (n + 7) for REALTOSTRING64.

Each procedure returns a string "Inf" preceded by a sign character for infinities and a string "NaN" for
Not-a-Numbers. In free format a leading space on either string is dropped. Both these will be padded on the
right with spaces to fill the field width when free format output is not being used.
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Abbreviation An abbreviation specifies a name as an alias for an existing element or for the value of
an expression. The meaning of the alias is defined by substitution of the abbreviated element or
expression.

Actual parameter A parameter used in an instance of a procedure.

Alias A name specified by an abbreviation.

Alias check Ensure all elements are identified by a single name within a given scope.

Allocation Place a variable, channel, timer, array or port at an absolute location in memory.

Alternation Combines a number of processes guarded by inputs, and performs the process associated with
an input which is ready.

Alternative A component of an alternation.

Argument A parameter used in an instance of a function.

Array A number of components of the same type.

Assignment Evaluates an expression or list of expressions, and assigns each result to a corresponding
variable.

Bitwise operation Operation on the individual bits in the representation of a value.

Boolean operation Logical evaluation of truth values.

Case input Selects the protocol of an input on a single channel with variant protocol.

Channel Unbuffered, uni-directional point-to-point connection for communication between two processes
executing in parallel.

Channel protocol The format of communication on a channel. Communication is valid only if the output and
input are compatible; Le. each communication is of the type specified by the channel protocol.

Choice A component of a conditional.

Communication The communication of values between concurrent processes.

Concurrency Processes acting and existing together.

Conditional A construction (IF) which combines a number of processes each of which is guarded by a
boolean.

Configuration Configuration associates the components of an occam program with a set of physical re­
sources.

Construction A construction combines processes. occam programs are built from processes, by combining
primitive processes and other constructions to form constructions of sequence (SEQ), conditional
(IF), selection (CASE), loop (WHILE), parallel (PAR) or alternation (ALT).

Deadlock A state in which two or more concurrent processes can no longer proceed due to a communication
interdependency.

Declaration Specifies the name, type and scope of a variable, channel, timer or array.

Delayed input A special timer input which will wait until the timer has incremented beyond a specified time
before terminating. Useful for adding a simple delay in a process.

Element A syntactic structure (a name, subscripted name or segment) which selects variables, channels,
timers or arrays.

Expression list A list of expressions separated by commas; used in multiple assignment and functions.

Formal parameter Parameter specified in the definition of a procedure or function. A formal parameter acts
as an abbreviation for the actual parameter used in an instance of a procedure.

Free channel A variable whose name is free name.

Free name A name which occurs within a process, but is not specified within the process.
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Free variable A variable whose name is a free name.

Function definition Specifies a name for a value process or expression list.

P Glossary of terms

Guard Determines the execution of an associated process in a choice (boolean guard) or alternative (input
guard).

Indentation. An offset from the left hand edge of the page. In occam indentation is critical, and serves to
define the structure of processes.

Input Receive a value from a channel and assign the value to a variable.

Input guard An input which guards an alternative in an alternation.

Instance The occurrence of a procedure or application of a function.

Invalid process A process whose behaviour has for some reason become undefined, and as a result may
lead to the failure of a system. Most invalid processes will be found by the compiler, and may be
corrected during program development. The behaviour of an invalid process not detected by the
compiler may be set to behave in one of three ways; the process may behave like the primitive
process STOP, allowing other processes to continue, or the process may cause the whole system
to halt, or the process may behave in an undefined way.

Literal A literal is a textual representation of a known value, and has a data type.

Livelock A divergent process, one which remains internally active but does not perform further communica­
tion, i.e. it behaves like the following process:

WHILE TRUE
SKIP

Modulo operator A modulo operator performs its operation (PLUS, MINUS, TIMES) with no check for
overflow. The value returned as a result is the cyclic value within the range of the operand type.

Network a network consists of a number of processing devices, microcomputers perhaps, with the facility to
communicate with each other.

Operand Yields a value in an expression.

Operator (monadic or dyadic) performs an operation on its operand(s).

Output Send the value of an expression to a channel.

Placement A configuration statement which places a process on a particular processing device.

Primitive type A primitive type is a channel, timer, integer, boolean, byte or real type. A port is also a
primitive type.

Priority Priority can be given to a parallel executing on a single processing device. Lower priority processes
on such a device may only continue when all higher priority processes are unable to. The inputs
which guard alternatives in an alternation may be given a selection priority. If two or more inputs are
ready, the the input with the highest priority is selected.

Procedure definition A procedure definition specifies a name for a process.

Procedure instance An instance of a procedure is a use of the procedure, and behaves like a substitution
of the process named in the procedure definition. The phrase "procedure call" is used in many other
languages, to indicate the use of a procedure, and has a similar meaning. Although the behaviour
of an occam procedure is clearly defined as the substitution of the procedure body, a procedure
may be implemented as either a substitution or as a call to a closed subroutine.

Process A process starts, performs a number of actions, and then either stops without completing or ter­
minates complete. occam programs are built from the primitive processes assignment (: =), input
(?), output (!), SKIP and STOP. These primitives are combined in SEQ, IF, CASE, WHILE, PAR
and ALT constructions.

Protocol The format and type of values passed on a channel.
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Real time The actual time taken for a physical process to occur.

Relational operation A relational operation compares its operands and yields a boolean result.

Repetitive process A repetitive process (WHILE) executes the associated process as long as the specified
condition is true; if the condition is initially false the associated process is not executed.

Replication A replicator produces a number of similar components of a construction.

Retyping conversion A retyping conversion changes the data type of a bit pattern, from one data type to
another. There are two kinds of retyping conversions: conversions which convert an element, and
conversions which convert the value of an expression. Such a conversion has no effect upon the bit
pattern, and differs from type conversion where the value of one type is represented as an equivalent
value of another type.

Scope The region of a program associated with the specification of a name.

Segment A segment is one or more components of an array.

Selection A selection process (CASE) executes a process from a list of associated options. The options are
selected by matching a selector with a constant expression associated with the option.

Sequence A sequential process (SEQ) is one where one action follows another.

Sequential protocol A sequential protocol specifies a sequence of simple protocols as the format of com-
munication on a channel.

Shift operation Perform logical shift of the bit pattern of a value.

Skip Start, perform no action and terminate immediately.

Specification A specification is either a declaration, an abbreviation or a definition and specifies a name
which may be used within the associated scope.

Specifier Identifies the type of an alias given in an abbreviation or definition.

Stop Start, perform no further action and do not terminate.

String A sequence of ASCII characters equivalent to a table of bytes.

Subscript An expression which selects a component of an array.

Table An array of values of the same type, used in expressions.

Tag Identifier of a protocol variant specified in a variant protocol definition.

Timer A timer is a clock which can accessed by any number of concurrent processes.

Timer input A timer input inputs a value from a timer.

Type conversion A type conversion converts the value of an expression of one data type into a similar value
of another data type.

Value process A value process produces one or more results, each of primitive data type.

Variable A variable is an element of data type which may be assigned to by input or assignment.

Variable list A list of variables used in a multiple assignment.

Variable subscript A variable subscript is a subscript whose value depends on a variable, a procedure
parameter, or the index of a replicator with a base or count which is not a constant or constant
expression.

Variant protocol Specifies a list of possible protocols for communication on a single channel.
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