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This article describes the Standard Apple Numeric Environnment (SANE)
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I. Introduction

Appl e supports SANE on several current products and plans to support SANE on
future products. SANE gives you access to nuneric facilities unavail able on

al nrost any conputer of the early 1980's--from m croconmputers to extrenely fast,
extrenmely expensive superconputers. The core features of SANE are not exclusive
to Apple; rather they are taken fromDraft 10.0 of Standard 754 Bi nary

Fl oating-Point Arithnetic [10] as proposed to the Institute of Electrical and
El ectroni cs Engineers (I EEE). Thus SANE is one of the first wi dely avail able
products with the arithnetic capablities destined to be found on the conputers
of the nmid-1980's and beyond.

The | EEE Standard specifies standardi zed data types, arthnetic, and conversions,
along with tools for handling limtations and exceptions, that are sufficient
for nuneric applications. SANE supports all requirenments of the |EEE Standard.
SANE goes beyond the specifications of the Standard by including a data type
desi gned for accounting applications and by including several high-quality
library functions for financial and scientific calculations.

| EEE arithnmetic was specifically designed to provide advanced features for
nunerical analysts w thout inposing an extra burden on casual users. (This is an
admrable but rarely attainable goal: text editors and word processors, for
exanpl e, typically suffer increased conplexity with added features, neaning nore
hurdl es for the novice to clear before conpleting even the sinplest tasks.) The
i ndependence of elenentary and advanced features of the |EEE arithnetic was
carried over to SANE

I1. Data Types:
SANE provi des three APPLI CATION data types (single, double, and conp) and the

ARI THVETI C type (extended). Single, double, and extended store floating-point
val ues and conp stores integral val ues.



The EXTENDED type is called the arithnetic type because, to nmake expression

eval uation sinpler and nore accurate, SANE perforns all arithmetic operations in
ext ended precision and delivers arithnmetic results to the extended type. SINGLE
DOUBLE, and COWP can be thought of as space-saving storage types for the

ext ended-precision arithmetic. (In this article, we shall use the term EXTENDED
PRECI SI ON to denote both the extended precision and the extended range of the
ext ended type.)

Al'l val ues representable in single, double, and conp (as well as 16-bit and
32-bit integers) can be represented exactly in extended. Thus val ues can be
nmoved from any of these types to the extended type and back without any |oss of
i nformation.
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