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1 TRANSPUTER INSTRUCTION SET

1.1 Notation

Author: Roger Shepherd

In this document the notation used is that of occam 2, with the assumption that the variables of type INT are
infinite-bit two's compiement integers.

Any particular processor is assumed to have a finite word length, each register in the processor holding the
value of the corresponding variable in the foliowing description. It is therefore natural to interpret a word as
a fixed iength two's-complement integer. Before and after execution of any instruction, the numerical value
taken by each variabie is correctly representable in the corresponding single word register.

Constants

The following constants are used in the description of the machine.

BitsInWord
Range

MaxInt

MinInt

Procedures

The number of bits in a machine word.
The number of distinct values storeable in a word.
(Range = 2....BitsInWord)
The largest (most positive) vaiue representable
in a word. (MaxInt = (Range/2) - 1).
The smallest (most negative) value representable
in a word. (MinInt = - (Range/2) ).

The following two procedures are used. They do not affect the value heid in a processor register; only the
vaiue of the corresponding variabie. Consequently, they are used in the following description to change the
interpretation of the register value, rather than the value itself.

PRoe UnSign(INT reg)
IF

reg < 0
reg := reg + Range

TRUE
SKIP

PRoe Sign(INT reg)
IF

reg > MaxInt
reg := reg - Range

TRUE
SKIP
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The procedure RestoreToRange is used if the result of an operation (such as addition) may have taken
the value stored in a register into the range [-Range, Range-1] rather than range permitted for a signed
integer ([-Range/2, (Range/2) - 1]). The effect of this can be thought of as throwing away the bits
of higher significance than the sign bit of the register.

PROC RestoreToRange(INT register)
IF

register > Naxlnt
register := register - Range

register < ~nlnt

register .- register + Range
TRUE

SKIP

The procedure Later produces the value of (T1 AFTER. T2). This is dependant on the wordlength of
the processor.

PROC Later (VAL !NT T1, T2, BOOL l.aterFl.ag)
INT t.imeDiff :
SEQ

t.imeDiff := T1 - T2
RestoreToRanqe(t.imeDiff)
1at.erF1ag := (t.imeDiff > 0)

Microcomputer Division Confidential 4 Restricted Document September 27, 1988



Microcomputer Division Confidential

1.2 Summary of Registers, Flags and Special Locations

Timer:

Author: Roger Shepherd

C10ckReg [0] the current value of the high priority processor clock

C1ockReg[l] the current value of the low priority processor clock

'l'PtrLoc [0] either indicates that the level 0 timer is not in use or points to the first process on the level 0
timer queue

'l'PtrLoc [1] either indicates that the level 1 timer is not in use or points to the first process on the level 1
timer queue

TNextReg [0] Indicates the time of the first event on the level 0 timer queue

TNextReg[l] Indicates the time of the first event on the level 1 timer queue

TEnab1ed [0] Indicates whether there Is anything on the level 0 timer queue

TEnab1ed[1] indicates whether there Is anything on the level 1 timer queue

Priority 0 Queue control:

FptrReg [ 0] pointer to front of active process list

BptrReg [0] pointer to back of active process list

Priority 1 Queue control:

FptrReg [1] pointer to front of active process list

BptrReg [1] pointer to back of active process list

Sequential process execution:

IptrReg pointer to next instruction to be executed

WdescReg process descriptor of the current proces

Areg top of evaluation stack

Breg middle of evaluation stack

Creg bottom of evaluation stack

Oreg operand register

StatusReg contains status information - see below

Initialisation, booting and analysis

MemStart this is the most negative word in store not used by the machine for any special purpose (eg as
a link-channel process word, register save word or timer pointer).
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