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Floating Point, the method computers use to 

represent real numbers, is prone to errors.

The accumulation of these errors can be catastrophic with no visible indication of failure.

Because floating point is represented in a fixed 

space, it is prone to two types of error, rounding and 

cancellation. Rounding error occurs when significant 

digits must be discarded and accounted for by 

rounding up or down. Cancellation error occurs when 

similar numbers are subtracted and consequently 

lose significant leading digits. These errors are 

incompatible because rounding error is linear and 

cancellation error is exponential.  

This computational weakness has been known since the early days of computing. An early floating 

point patent, US3037701A-Sierra, 1956, explicitly states: "… under some conditions, the major portion 

of the significant data digits may lie beyond the capacity of the registers. Therefore, the result 

obtained may have little meaning if not totally erroneous”. In the early days of computing, algorithms 

were simple and execution slow and floating point error seldom seriously affected computational 

results. Today computers execute extremely complex algorithms at trillions of floating point 

operations per second. The consequences of floating point error are unknown.

Historically error mitigation has taken several forms; all of them ineffective for a number of reasons:

Lengthy (expensive) and error prone algorithm analysis, 

Significant extension of required memory space and/or computation time,

Statistical error injection requiring repetitive execution.
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The patent, Jorgensen, 2017, US9817662 defines a mechanism that calculates 

and saves the range of error associated with a standard floating point value.  

Range information includes the number of bits in the representation that are no 

longer of value, referred to as the “Lost Bits.”  The lost bits represent the 

logarithm of the upper bound (furthest from zero) of the limitation of the error in 

the represented value.  The lost bits include accumulated contributions from 

both cancellation and rounding errors.
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makes floating point safe and reliable 
by making floating point error visible.
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HIDDEN DANGER FLOATING POINT ERROR


