TRL 9: Actual system “mission proven” through successful mission operations 

Thoroughly debugged software readily repeatable. Fully integrated with operational hardware/software systems. All documentation completed. Successful operational experience. Sustaining software engineering support in place.

Actual system fully demonstrated.

TRL 8: Actual system completed and “mission qualified” through test and demonstration in an operational environment.

Thoroughly debugged software. Fully integrated with operational hardware and software systems. Most user documentation, training documentation, and maintenance documentation completed. All functionality tested in simulated and operational scenarios. V&V completed.

TRL 7: System prototype demonstration in high-fidelity environment (parallel or shadow mode operation) 

Most functionality available for demonstration and test. Well integrated with operational hardware/software systems. Most software bugs removed. 

Limited documentation available.

TRL 6: System/subsystem prototype demonstration in a relevant end-to-end environment 

Prototype implementations on full scale realistic problems. Partially integrated with existing hardware/software systems. Limited documentation available.

Engineering feasibility fully demonstrated.

TRL 5: Module and/or subsystem validation in relevant environment 

Prototype implementations conform to target environment / interfaces. 

Experiments with realistic problems. Simulated interfaces to existing systems.

TRL 4: Module and/or subsystem validation in laboratory environment 

Standalone prototype implementations. Experiments with full scale problems or data sets.

TRL 3: Analytical and experimental critical function and/or characteristic proof-of-concept 

Limited functionality implementations. Experiments with small representative data sets.

Scientific feasibility fully demonstrated.

TRL 2: Technology concept and/or application formulated 

Basic principles coded. Experiments with synthetic data. Mostly applied research.

TRL 1: Basic principles observed and reported 

Basic properties of algorithms, representations & concepts. Mathematical formulations. Mix of basic and applied research.
