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Background: the “architecture”
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Instruction Set Architecture (ISA)
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Instruction Set Architecture (ISA)
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Instruction Set Architecture (ISA)
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Instruction Set Architecture (ISA)
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Instruction Set Architecture (ISA)
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Instruction Set Architecture (ISA)
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Instruction Set Architecture (ISA)
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Example of Observable Speculation
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Abstract Microarchitecture
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ASL
Abstract Microarchitecture
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ASL
Abstract Microarchitecture
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RMEM 

Exhaustive Architecture Explorer
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Systems Software

• Self-modifying Code (Completed)

• Exceptions and Interrupts (Partial)

• TLB Maintenance (Soon …)

• Devices and System MMU (Eventually …)
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Systems Software

Self Modifying Code:

• Hypervisors

• Linux

• JITs
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Example: Observable Instruction Hazard
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Example: cache maintenance
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Example: cache maintenance
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Modelling Process

Create Test Discuss with architects

Run on hardware

Find Model



System Model

21



22

Models from Models

Operational

Axiomatic-Style



Conclusion

• https://cl.cam.ac.uk/~bs630/ Ben.Simner@cl.cam.ac.uk

• Architecture made up of ISA and System model

• Arm have precisely specified the ISA in their ASL language.

• System models describe concurrent execution of many instructions.

• Models help programmers understand the architecture and check 

correctness of their programs.

• Systems software rely on parts of the architecture the ISA and 

system model do not cover (yet):

• Instruction Fetch

• Exceptions & Interrupts

• Pagetables
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