














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































inter GLOSSARY OF 80287 AND FLOATING-POINT TERMINOLOGY 

bits in the Significand. Each leading zero is a bit of lost accuracy, so the extended Exponent range is 
obtained by reducing significance. 

Double Extended: the Standard's term for the 80287 Temporary Real format, with more Exponent 
and Significand bits than the Double (Long Real) format, and an explicit Integer bit in the Significand. 

Double Floating Point Number: the Standard's term for the 80287's 64-bit Long Real format. 

Environment: the 14 bytes of 80287 registers affected by the FSTENV and FLDENV instructions. It 
encompasses the entire state of the 80287, except for the 8 Temporary Real numbers of the 80287 
stack. Included are the Control Word, Status Word, Tag Word, and the instruction, opcode, and operand 
information provided by interrupts. . 

Exception: any of the six error conditions (I, D, 0, U, Z, P) signalled by the 80287. \ 
Exponent: (1) any power that is raised by an exponential function. For example, the operand to the 
function mqerEXP is an Exponent. The Integer operand to mqerYI2 is an Exponent. 

Exponent: (2) the field of a Floating-Point Number that indicates the magnitude of the number. This 
would fall under the above more general definition (1), except that a Bias sometimes needs to be 
subtracted to obtain the correct power. 

Floating-Point Number: a sequence of data bytes that, when interpreted in a standardized way, repre­
sents a Real number. Floating-Point Numbers are more versatile than Integer representations in two 
ways. First, they include fractions. Second, their Exponent parts allow a much wider range of magni­
tude than possible with fixed-length Integer representations. 

Gradual Underflow: a method of handling the Underflow error condition that minimizes the loss of 
accuracy in the result. If there is a Denormal number that represents the correct result, that Denormal 
is returned. Thus, digits are lost only to the extent of denormalization. Most computers return zero 
when Underflow occurs, losing all significant digits. 

Implicit Integer Bit: a part of the Significand in the Short Real and Long Real formats that is not 
explicitly given. In these formats, the entire given Significand is considered to be to the right of the 
Binary Point. A single Implicit Integer Bit to the left of the Binary Point is always 1, except in one 
case. When the Exponent is the minimum (Biased Exponent is 0), the Implicit Integer Bit is O. 

Indefinite: a special value that is returned by functions when the inputs are such that no other sensible 
answer is possible. For each Floating-Point format there exists one Nontrapping NaN that is designated 
as the Indefinite value. For binary Integer formats, the negative number furthest from zero is often 
considered the Indefinite value. For the 80287 Packed Decimal format, the Indefinite value contains 
all 1 's in the sign byte and the uppermost digits byte. 

Infinity: a value that has greater magnitude than any Integer or any Real number. The existence of 
Infinity is subject to heated philosophical debate. However, it is often useful to consider Infinity as 
another number, subject to special rules of arithmetic. All three Intel Floating-Point formats provide 
representations for + INFINITY and - INFINITY. They support two ways of dealing with Infinity: 
Projective (unsigned) and Affine (signed). 

Integer: a number (positive, negative, or zero) that is finite and has no fractional part. Integer can also 
mean the computer representation for such a number: a sequence of data bytes, interpreted in a stand­
ard way. It is perfectly reasonable for Integers to be represented in a Floating-Point format; this is 
what the 80287 does whenever an Integer is pushed onto the 80287 stack. 
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Invalid Operation: the error condition for the 80287 that covers all cases not covered by other errors. 
Included are 80287 stack overflow and underflow, NaN inputs, illegal infinite inputs, out-of-range 
inputs, and illegal unnormal inputs. 

Long Integer: an Integer format supported by the 80287 that consists of a 64-bit Two's Complement 
quantity. 

Long Real: a Floating-Point Format supported by the 80287 that consists of a sign, an II-bit Biased 
Exponent, an Implicit Integer Bit, and a 52-bit Significand-a total of 64 explicit bits. 

Mantissa: a term used for some non-Intel computers, meaning the Significand of a Floating-Point 
Number. 

Masked: a term that applies to each of the six 80287 Exceptions I,D,Z,O,U,P. An exception is Masked 
if a corresponding bit in the 80287 Control Word is set to 1. If an exception is Masked, the 80287 will 
not generate an interrupt when the error condition occurs; it will instead provide its own error recovery. 

NaN: an abbreviation for Not a Number; a Floating-Point quantity that does not represent any numeric 
or infinite quantity. NaNs should be returned by functions that encounter serious errors. If created 
during a sequence of calculations, they are transmitted to the final answer and can contain information 
about where the error occurred. 

Nontrapping NaN: a NaN in which the most significant bit of the fractional part of the Significand is 
1. By convention, these NaNs can undergo certain operations without visible error. Nontrapping NaNs 
are implemented for the 80287 via the software in EH87.LIB. 

Normal: the representation of a number in a Floating-Point format in which the Significand has an 
Integer bit I (either explicit or Implicit). 

Normalizing Mode: a state in which nonnormal inputs are automatically converted to normal inputs 
whenever they are used in arithmetic. Normalizing Mode is implemented for the 80287 via the software 
in EH87.LIB. 

NPX: Numeric Processor Extension. This is the 80287. 

Overflow: an error condition in which the correct answer is finite, but has magnitude too great to be 
represented in the destination format. 

Packed Decimal: an Integer format supported by the 80287. A Packed Decimal number is a lO-byte 
quantity, with nine bytes of 18 Binary Coded Decimal digits, and one byte for the sign. 

Pop: to remove from a stack the last item that was placed on the stack. 

Precision Control: an option, programmed through the 80287 Control Word, that allows all 80287 
arithmetic to be performed with reduced precision. Because no speed advantage results from this option, 
its only use is for strict compatibility with the IEEE Standard, and with other computer systems. 

Precision Exception: an 80287 error condition that results when a calculation does not return an exact 
answer. This exception is usually Masked and ignored; it is used only in extremely critical applications, 
when the user must know if the results are exact. 

Projective Mode: a state of the 80287, selected in the 80287 Control Word, in which infinities are 
treated as not having a sign. Thus the values + INFINITY and - INFINITY are considered the same. 
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Certain operations, such as comparison to finite numbers, are illegal in Projective Mode but legal in 
Affine Mode. Thus Projective Mode gives you a greater degree of error control over infinite inputs. 

Pseudo Zero: a special value of the Temporary Real format. It is a number with a zero significand 
and an Exponent that is neither all zeros or all ones. Pseudo zeros can come about as the result of 
multiplication of two Unnormal numbers; but they are very rare. 

Real: any finite value (negative, positive, or zero) that can be represented by a decimal expansion. The 
fractional part of the decimal expansion can contain an infinite number of digits. Reals can be repre­
sented as the points of a line marked off like a ruler. The term Real can also refer to a Floating-Point 
Number that represents a Real value. 

Short Integer: an Integer format supported by the 80287 that consists of a 32-bit Two's Complement 
quantity. Short Integer is not the shortest 80287 Integer format-the 16-bit Word Integer is. 

Short Real: a Floating-Point Format supported by the 80287, which consists of a sign, an 8-bit Biased 
Exponent, an Implicit Integer Bit, and a 23-bit Significand-a total of 32 explicit bits'. 

Significand: the part of a Floating-Point Number that consists of the most significant nonzero bits of 
the number, if the number were written out in an unlimited binary format. The Significand alone is 
considered to have a Binary Point after the first (possibly Implicit) bit; the Binary Point is then moved 
according to the value of the Exponent. 

Single Extended: a Floating-Point format, required by the Standard, that provides greater precision 
than Single; it also provides an explicit Integer Significand bit. The 80287's Temporary Real format 
meets the Single Extended requirement as well as the Double Extended requirement. 

Single Floating-Point Number: the Standard's term for the 80287's 32-bit Short Real format. 

Standard: "a Proposed Standard for Binary Floating-Point Arithmetic," Draft 10.0 of IEEE Task P754, 
December 2, 1982. 

Status Word: A 16-bit 80287 register that can be manually set, but which is usually controlled by side 
effects to 80287 instructions. It contains condition codes, the 80287 stack pointer, busy and interrupt 
bits, and error flags. 

Tag Word: a 16-bit 80287 register that is automatically maintained by the 80287. For each space in 
the 80287 stack, it tells if the space is occupied by a number; if so, it gives information about what 
kind of number. 

Temporary Real: the main Floating-Point Format used by the 80287. It consists of a sign, a 15-bit 
Biased Exponent, and a Significand with an explicit Integer bit and 63 fractional-part bits. 

Transcendental: one of a class of functions for which polynomial formulas are always approximate, 
never exact for more than isolated values. The 80287 supports trigonometric, exponential, and logarith­
mic functions; all are Transcendental. 

Trapping NaN: a NaN that causes an I error whenever it enters into a calculation or comparison, even 
a nonordered comparison. 

Two's Complement: a method of representing Integers. If the uppermost bit is 0, the number is consid­
ered positive, with the value given by the rest of the bits. If the uppermost bit is 1, the number is 
negative, with the value obtained by subtracting (2b't count) from all the given bits. For example, the 
8-bit number 11111100 is -4, obtained by subtracting 28 from 252. 
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Unbiased Exponent: the true value that tells how far and in which direction to move the Binary Point 
of the Significand of a Floating-Point Number. For example, if a Short Real Exponent is 131, we 
subtract the Bias 127 to obtain the Unbiased Exponent +4. Thus, the Real number being represented 
is the Significand with the Binary Point shifted 4 bits to the right. 

Underflow: an error condition in which the correct answer is nonzero, but has a magnitude too small 
to be represented as a Normal number in the destination Floating-Point format. The Standard specifies 
that an attempt be made to represent the number as a Denormal. 

Unmasked: a term that applies to each of the six 80287 Exceptions: I,D,Z,O,U,P. An exception is 
Unmasked if a corresponding bit in the 80287 Control Word is set to O. If an exception is Unmasked, 
the 80287 will generate an interrupt when the error condition occurs. You can provide an interrupt 
routine that customizes your error recovery. 

Unnormal: a Temporary Real representation in which the explicit Integer bit of the Significand is 
zero, and the exponent is nonzero. We consider Unnormal numbers distinct from Denormal numbers. 

Word Integer: an Integer format supported by both the 80286 and the 80287 that consists of a 16-bit 
Two's Complement quantity. 

Zero divide: an error condition in which the inputs are finite, but the correct answer, even with an 
unlimited exponent, has infinite magnitude. 
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Metrologie 
La Tour d' Asnieres 
4, Avenue Laurent Cely 
92606-Asnieres 
Tel: (1) 790 62· 40 
TELEX: 611-448 

Tekelec Airtronic 
Cite des Bruyeres 
Rue Carle Vernet B.P 2 
92310 Sevres 
Tel: (1) 535 75 35 
TELEX: 204552 

WEST GERMANY 

Electronic 2000 Vertriebs A.G. 
Neumarkter Strasse 75 
D-8000 Munich 80 
Tel: (89) 43 40 61 
TELEX 522561 EIEC D 

Jermyn GmbH 
Postfach 1180 
Schulstrasse 48 
D-6277 Bad Camberg 
Tel: (06434) 231 
TELEX: 484426 JERM 0 

Celdis Enatechnik Systems GmbH 
Gutenbergstrasse 4 
2359 Henstedt.Ulzburg 
Tel: (04193) 4026 
TELEX: 2180260 

Metrologie GmbH 
Hansastrasse 15 
8000 Munich 21 
Tel: (89) (7 30 84 
TELEX: 0 5213189 

Proelectron Vertriebs GmbH 
Max Planck Strasse 1-3 
6072 Oteieich bei Frankfurt 
Tel: (6103) 33564 
TELEX: 417983 

IRELAND 

Micro Marketing 
Glenageary Office Park 
Glenageary 
Co. Dublin 
Tel: (1) 85 62 88 
TELEX: 31584 

ISRAEL 

Eastronics Ltd 
11 Rozanis Street 
P.O. Box 39300 
Tel Aviv 61390 
Tel: (3) 47 51 51 
TELEX: 33638 

ITALY 

Eledra 3S S.PA 
Viale Elvezia, 18 
I 20154 Milano 
Tel: (2) 34 97 51 
TELEX: 332332 

Intesi 
Milanoljori Pal. E/5 
20090 Assago 
Milano 
Tel: (02) 82470 
TELEX: 311351 

NETHERLANDS 

Koning & Hartman 
Koperwerl 30 
P.O. Box 43220 
2544 EN's Gravenhage 
Tel: 31 (70) 210.101 
TELEX: 31528 

NORWAY 

Nordisk Elektronic (Norge) AlS 
Postoffice Box 122 

~fs~dSH~a~:t~d 4 

Tel: (2) 846 210 
TELEX: 17546 

PORTUGAL 

Ditram 
Componentes E Electronica LOA 
Av. Miguel Bombarda, 133 
Pl000 Lisboa 
Tel: (19) 545 313 
TELEX: 14182 Brieks-P 

SPAIN 

Interface S.A 
Ronda San Pedro 22, 3 Piso 
Barcelona 10 
Tel: (34) 33 01 78 51 
TWX: 51508 

In SESA 
~~dW~ ~ggel 21, 6 Piso 

Tel: (34) 14 1954 00 
TELEX: 27461 

SWEDEN 

AB Gosta Backstrom 
Box 12009 
Aistroemergatan 22 
S-10221 Stockholm 12 
Tel: (8) 541 080 
TELEX: 10135 

Nordisk Electronik AB 
Box 27301 
Sandhamnsgatan 71 
S-10254 Stockholm 
Tel: (8) 635 040 
TELEX: 10547 

Telko AB 
Gardsfogdevagen 1 
Box 186 
S-161 26 Bromma 
Tel: (8) 98 08 20 
TELEX: 11941 

SWITZERLAND 

UNITED KINGDOM 

By tech Ltd. 
Unit 57 
London Road 

§!~I~lhir:eading 
Tel: (0734) 61031 
TELEX: 848215 

Comway Microsystems Ltd. 
Market Street 
UK-Bracknell, Berkshire 
Tel: 44 (344) 55333 
TELEX: 847201 

Jermyn Industries 
Vestry Estale 
Sevenoaks, Kent 
Tel: (0732) 450144 
TELEX: 95142 

M.ED.L 
East Lane Road 

~?J~~e~;m~~~ 7PP 
Tel: (01) 904 93 07 
TELEX: 28817 

Rapid Recall, LId. 
Rapid House/Denmark St 

~~~s,W~~~~~d HP11 2ER 
Tel: (0494) 26 271 
TELEX: 837931 

YUGOSLAVIA 

H. R. Microelectronics Enterprises 
P.O. Box 5604 
San Jose, California 95150 
Tel: 408/978-8000 
TELEX: 278-559 




