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Agenda, and a single QR code to access all our material

● 08:30 : Introduction
● 08:35 : FPChecker
● 09:35 : NixNan (Part-1)
● 09:55 : Plz Fill Survey
● 10:00 : Coffee Break
● 10:30 : Brief Recap
● 10:35 : NixNan (Part-2)
● 11:05 : FloatGuard
● 11:50 : Closing Remarks
● 11:55 : Plz Fill Survey



Floating-Point Computations are fundamental to CPUs and GPUs



Floating-Point Numbers : A compromise, with many good 
properties, that can span a large range with a small number of bits
Half the representable numbers lie between -1 and +1 
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FP allows us to get away moving 64 bits …. instead of moving 2099 bits (in 2's comp.)   



From "Hardware Trends Impacting Floating-Point 
Computations In Scientific Applications," Dongarra et al.

Lower precision Floating-Point saves energy (and time)
High-Precision
LU Solving

Low-Precision
LU Solving



While increasing 
precision almost 
always improves 
accuracy, there are 
rare cases where this 
does not happen.

● The loop in FP32 
iterates 10 times 
(as per real 
semantics)

● In FP64, it iterates 
11 times 



Non-intuitive behavior
caused by Rounding!



Focus of this tutorial

● Excessive Rounding Error  (not addressed in this tutorial)

● Exhausting the range (addressed)

○ Detection of Exceptions  (main focus)



FP Exceptions (Exceptional Values) are Undesirable (often are bugs)

● FP32: ( 1.9 x 1019  )2  → INF    …  ( in E4M3,  162 = INF ) ⇐ a popular ML low-prec format
○ Easily generated during dot-product

● Of the FP Exceptions, we focus on INF and NaN 
○ NaNs can skew control-flow

● This macro is buggy
○ #define MAX(x,y)  ( (x >= y)  ?  x  :   y )   

hint : consider x == NaN or y == NaN 

● Exceptions often vanish harmlessly (e.g. in ML codes)
○ But it is difficult to know which control-flows they have affected meanwhile
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