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3.1 Sequential processing

The design of the transputer processor exploits the availability of fast on-chip memory by having only a small
number of registers; the CPU contains six registers which are used in the execution of a sequential process.
The small number of registers, together with the simplicity of the instruction set enables the processor to have
relatively simple (and fast) data-paths and control logic.

The six registers are:
The workspace pointer which points to an area of store where local variables are kept.
The instruction pointer which points to the next instruction to be executed.
The operand register which is used in the formation of instruction operands.

The A, B and C registers which form an evaluation stack, and are the sources and destinations for most
arithmetic and logical operations. Loading a value into the stack pushes B into C, and A into B, before
loading A. Storing a value from A, pops B into A and C into B.

Registers Locals Program

A

B

C
Workspace S—
Next inst >

Operand

Figure 3.2 Registers

Expressions are evaluated on the evaluation stack, and instructions refer to the stack implicitly. For example,
the add instruction adds the top two values in the stack and places the result on the top of the stack. The use of
a stack removes the need for instructions to respecify the location of their operands. Statistics gathered from a
large number of programs show that three registers provide an effective balance between code compactness

and implementation complexity.

No hardware mechanism is provided to detect that more than three values have been loaded onto the stack.
It is easy for the compiler to ensure that this never happens.

3.2 Instructions

It was a design decision that the transputer should be programmed in a high-level language. The instruction
set has, therefore, been designed for simple and efficient compilation. It contains a relatively small number
of instructions, all with the same format, chosen to give a compact representation of the operations most
frequently occuring in programs. The instruction set is independant of the processor wordlength, allowing the
same microcode to be used for transputers with different wordlengths. Each instruction consists of a single
byte divided into two 4-bit parts. The four most significant bits of the byte are a function code, and the four
least significant bits are a data value.





