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Introduction & Motivation

Hard real time systems System failure

Deadline Violation

• Hard-real time systems demand precise timing
• Typical edge devices perform cyclic execution with defined period for each

module
• Software solutions rely on timers/interrupts- adds additional overhead
• RISC-V ISAX to achieve low overhead -Three new instructions- measure, 

smonit and  emonit are added to RISC-V ISA
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smonit(Block_id, time);

//  software to be monitored
instruction 1;
…….
instruction n;

emonit(Block_id);

measure;

//  software to obtain 
// temporal behavior
instruction 1;
…….
instruction n;

measure;
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Instruction funct7 rs2 rs1 funct3 rd opcode

measure 0000000 00000 00000 000 00000 0001011

smonit 0000000 00000 00001 010 00000 0001011

emonit 0000000 00011 00001 011 00000 0001011
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