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We design timing constructs such as lower and upper 

bounded execution through a combination of PRET timing 

instructions. A fourth construct, MTFD, would statically 

determine whether a code block can meet its deadline on a 

given predictable system. 
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PRET Simulator 
We released the PRET Simulator v1.0 in February 2009. A 

number of class projects and papers leveraged the 

simulator to explore precision timed software design, such 

as an automated mapping from a timed functional 

specification (Giotto) to a PRET architecture. 

Assembly Timing Instructions
 

Assembly Instruction Behavior 

SET_TIME  rd, rm Loads the current timer value 

plus register contents into the 

register. 

DELAY_UNTIL  rd, rm Stall CPU until timer value > rd 

+ rm 

BRANCH_EXPIRED  rd, rm, rn Branch to target address in 

register rn if timer value > rd + 

rm 

EXCEPTION_ON_EXPIRE  rd, 

<id> 

Arm the processor to throw an 

exception immediately with id = 

<id> when the timer > rd + rm 

DEACTIVATE_EXCEPTION  <id> Deactivate exceptions of id = 

<id> 

C Level Constructs
 

We augment the ARM ISA with five powerful timing 

instructions. The instructions are implemented as 

coprocessor accesses to the 64-bit timer coprocessor, 

which is partitioned into a 32-bit second counter and a 32-

bit nanosecond counter. Register operands rd and rm 

contain the second and nanosecond values, respectively. 

Real-time software engineers require expressive timing 

constructs at the programming language level. We present 

three possible control blocks, constructed from PRET 

deadline instructions: tryin expired{}, tryin catch{}, and 

tryfor{}. 

Since then, we have made significant changes to the PRET 

architecture: the ISA changed from SPARCv8 to ARMv4, a 

predictable memory controller subsumed the memory 

wheel, and the core became a 4-stage pipeline. Version 

2.0 of the PRET Simulator is functional and features all of 

the aforementioned deadline instructions. It will be released 

for public use under an open-source license in the near 

future. 

PRET Philosophy
 

The traditional computing abstractions only concern 

themselves with the “functional” aspects of a program and 

not its timing properties. This allows the use of techniques 

like speculative execution, caches, interrupts, and dynamic 

compilation that offer improved average-case performance 

at the expense of predictable execution times. The PRET 

project aims to improve the timing predictability at all layers 

of abstraction by carefully reexamining and reworking 

various architectural and compiler advancements with an 

eye toward their effects on timing behavior and worst-case 

bounds. 
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