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Floating Point Arithmetic

- Floating point arithmetic is a way to represent real
numbers in a computer.

- It is based on the scientific notation:
io.d1d2d3 000 Clp X 56
=> The IEEE 754 encoding gives:
P=il o
value = sign x (Z il 3% 2”) s ZE—aE
n=0
- biais : 251€e=1 _ 1

- sign : (—1)vabe
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Exemple of IEEE 754 in Single Precision (FP32)
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Exemple of IEEE 754 in Single Precision (FP16)
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- Speed up time computation.
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- Speed up time computation.

- Use low precision floating point arithmetic.
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- Speed up time computation.
- Use low precision floating point arithmetic.

- Use MPFR library to simulate low precision.
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- Speed up time computation.
- Use low precision floating point arithmetic.
- Use MPFR library to simulate low precision.

- Use high precision for fast computation to stay accurate.
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Algorithm with high precision

Algorithm 1 Algorithm with high precision
Require: X : A target object to approximate.
Ensure: Y : An approximation of X.
1. Compute F = LONGCOMPUTATION(X) in Upjgh-
2: Compute Y = SHORTCOMPUTATION(F) in Upjgp-

+ Accuracy : 0(Upigh)-
- Speed : flOpS(LONGCOMPUTATIONumgh).
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Algorithm with low precision

Algorithm 2 Algorithm with low precision

Require: X : A target object to approximate.
Ensure: Y : An approximation of X.
1: Compute F = LONGCOMPUTATION(X) In Ujoy-
2: Compute Y = SHORTCOMPUTATION(F) in Ujoy-

- Accuracy : o(Ujow)-
+ Speed : flops(LONGCOMPUTATIONy,, )-
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Algorithm with mixed precision

Algorithm 3 Algorithm with mixed precision

Require: X : A target object to approximate.
Ensure: Y : An approximation of X.
1. Compute F = LONGCOMPUTATION(X) IN Ujoy-
2: Compute Y = SHORTCOMPUTATION(F) in Upjgh.

+ Accuracy : 0(Upigh)-
+ Speed : flops(LONGCOMPUTATIONy,, )-
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MPFR issues

- mpfr_set_default_prec(p) : set all following object at the
precision p.
- mpfr_set_prec(X,p) : set the precision of X at p.

9/10



MPFR issues

- mpfr_set_default_prec(p) : set all following object at the

precision p.

- mpfr_set_prec(X,p) : set the precision of X at p.

Algorithm 5 Algorithm with mixed precision with MPFR

Require: X : A target object to approximate.
Ensure: Y : An approximation of X.

1
2:

mpfr_set_default_prec(py).
Compute F = LONGCOMPUTATION(mpfr_set _prec(X,p;)) in

Ulow-
Compute Y = SHORTCOMPUTATION(F) in Upjgp.
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Conclusion

- Change the view of the problem.

- Use low precision floating point arithmetic.
- Don't stay at the same precision.

- Be careful with acuracy loss.

Thank you for your attention.
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