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I aminterested in the accuracy of SANE when working with nunbers that take
SANE to its maxi mum accuracy potential. Also, what is the performance

di f ference when using the nost accurate SANE nunber format conpared to using
| ess accurate formats?

Dl SCUSSI ON = - - - - - mm s oo o oo oo e e oo
Though different in detail, the MC68881 and SANE packages are both

i mpl enentati ons of the | EEE Standard 754. Follow ng are the range and
preci sion of the data types supported by SANE

Si ngl e Doubl e Comp Ext ended
Size (bytes:bits) 4: 32 8: 64 8: 64 10: 80
Range of binary exponents
M ni mum -126 -1022 - -16383
Maxi mum 127 1023 - 16383
Si gni fi cand precision
Bits 24 53 63 64
Decimal digits 7-8 15-16 18-19 19- 20

Deci mal range approxi nmate
Maxi mum positive 3. 4E+38 1. 7E+308 9. 2E18 1. 1E+4932
M ni mum positive norm 1. 2E-38 2. 3E+308 1. 7E- 4932
M ni mum positive denorm 1.5E-45 5. 0E- 324 1. 9E-4951
1 5 1
1 2 1

Maxi mum negati ve denorm -1.5E-45 -5.0E- 324 -1.9E-4951
Maxi mum negative norm -1. 2E- 38 - 2. 3E- 308 -1. 7E- 4932
M ni rum negati ve - 3. 4E+38 -1. 7TE+308 -9. 2E18 -1. 1E+4932
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If the conpiler is naking direct calls to the M268881, accuracy may suffer in
sone situations. For elenmental functions, both SANE and the MC68881 have
errors in the least-significant bits of the fraction part of extended-format
results, but SANE's errors rarely exceed the last bit, whereas the MZ68881
errors may extend to as many as the last five bits. The MZ%68881 is nmuch nore
likely to return an error in a double-precision result than SANE is.

Due to the architecture of the Macintosh, and how SANE is inplenmented on the
Maci nt osh, the extended-precision nunber format not only provides the nost
accuracy, but also provides better perfornmance than the conputational or
doubl e- nunber formats. The Macintosh converts double and conputational nunbers
i nto extended nunber before using them and thus takes nore tine than just
usi ng the extended-nunber fornat.

Singl e precision provides the nost speed, but is hardly ever used because nost
hi gh-1 evel |anguage conpilers today generate code using the extended numnber
format. You can use the single nunmber format, but the code probably

woul d have to be witten in assenbly | anguage.

For nmore conplete and detailed information, we suggest the "Apple Nunerics
Manual , Second Edition" from Addi son-\Wesl ey.
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