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There are 4 sets of benchmarks, which are generated using our modeling of floating-point programs into a CFG 

representation with integer and real linear/non-arithmetic operations [2]. The modeling is geared towards analyzing 

numerical stability properties of such floating-point programs. Such models are analyzed using a BMC framework such 

as [1, 2, 3, 4]. Each benchmark set contains a number of decision problems corresponding to BMC instances at different 

depths.  

 

Note that some benchmarks are generated from programs with floating-point computations that are based on discrete-

time simulations of hybrid system models written as C programs. The generated model and corresponding benchmarks 

are conceptually close to prior similar benchmarks in the hybrid systems community. However, hybrid system models 

have a very compact representation, for example containing system dynamics and local invariants in each mode. 

Rewriting fixed step-size discrete-time executions of hybrid system models as C programs loses much of this 

compactness. Therefore, the benchmarks that are provided below are much larger than the corresponding original hybrid 

system benchmark. Furthermore, the “depth” of a discrete-time hybrid system simulation is measured in the number of 

discrete time-steps, whereas our models are based on unwinding of the control-flow graph representation of the C 

program increasing the depth required to reach a particular target.  In the future, we may provide compact versions of 

these benchmarks that are based on a more compact representation of discrete-time hybrid system executions.   
 

 Bouncing-ball-fromC: These benchmarks are based on an unrolling of a C program representation of a fixed 

time-step discrete-time simulation of a hybrid system representing a bouncing ball trying to reach a target hole. 

The generated model and corresponding benchmarks are conceptually close to prior similar benchmarks in the 

hybrid systems community. However, generating the benchmarks in our flow generates larger models than 

customary for this example.  

 Etcs-fromC: These benchmarks are based on an unrolling of a C program representation of a fixed time-step 

discrete-time simulation of a hybrid system representing a European train control system (ETCS).  The 

generated model and corresponding benchmarks are conceptually close to prior similar benchmarks in the 

hybrid systems community. However, generating the benchmarks in our flow generates larger models than 

customary for this example. 

 addManyTimes: These benchmarks are based on an unrolling of a C program computing the sum of an array of 

unknown length of floating-point numbers in a particular range.  

 multManyTimes: These benchmarks are based on an unrolling of a C program computing the product of an 

array of unknown length of floating-point numbers in a particular range 
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