







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































lnté GLOSSARY OF 80287 AND FLOATING-POINT TERMINOLOGY

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 11-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,0,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 1 (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 10-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 approxima_lte,
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 (2°! <) from all the given bits. For example, the
8-bit number 11111100 is —4, obtained by subtracting 2® 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: 1,D,Z,0,U,P. An exception is
Unmasked if a corresponding bit in the 80287 Control Word is set to 0. 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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Sl 223

94528 Rungis Cedex
Tel: (01) 687 22 21
TELEX: 270475

EUROPEAN SALES OFFICES

FRANCE (Cont'd)
intel_Corporation, S.ARL.

Immeuble
4 Quai des Etroits
69005 Lyon

(7) 842 40 89

TELEX 305153
WEST GERMANY
Intel Semlcor|2duc(or GmbH*

Tel:_(89) 5
TELEX: 05-; 23177 INTL D

Intel Semlconduc\or GmbH*

Tel: _(6121) 70 08 74
TELEX: 04186183 INTW D

Intel Semlconduclor GmbH
Brueckstrasse

7012 Fellbach

Stutigart

Tel: (711)

TELEX: 7254826 INTS D

IntelSemiconductor GmbH*

Hohenzollern Strasse 5*
Hanno e

Tel (511) 40

TELEX: 923625 INTH D

ISRAEL

Intel Semiconductor Ltd.*
P.O. Box 1659

aifa

Tel: 4/524 261

TELEX: 46511

ITALY

Intel Corporation ltalia Spa®
Milanofiori, Palazzo E
20094 Assago (M)Iano)
Tel: (02) 8

TELEX: 315183 INTMIL
NETHERLANDS

Intel Semnconduclord Nederland B.V.*
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2
&
g

Rotter
Tel 00), 21 23 7
TELE)(

NORWAY

intel Norway A/S
P.O. Box 92
Hvamveien 4
N-2013

Skietten

Tel(@) 742 420
TELEX:" 18018

SPAIN

Intel Iberia
Calle Zurbaran 28

Mad
Tel: (34) 1410 40 04
TELEX: 46880

SWEDEN

Intel Sweden AB.*
Box 20092
Archimedesvagen 5
$-16120 Bromma
Tel: (08) 98 53 85
TELEX: 12261

SWITZERLAND

IntelSemiconductor A.G.*
Talackerstrasse 17

8152 Glatbrugg. posifach
CH-8065

Tel: (01) 829 29
TELEX: 57989 ICH CH

UNITED KINGDOM

Imel Corporaion (UK) Lig.*
5 Hospital Street
Naniwich, Cheshire WS SRE
Tek (027) €20

TELEX: 36620

Intel Covporallon (UK) Ld.*
Piy 6]
indon, Wiltshire SN3 1RJ

Swi
Tel: (0793) 488 388
TELEX: 444447 INT SWN

*Field Application Loc

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

Bacher Eleklronlsche Geraete GmbH
Rotemuehigasse 2

TELEX: 11532 BASAT A
BELGIUM

Ineico Belglum
Ave. des Croix de Guerre 94
B1120 Brussels

Tel: (02) 216 01 60
TELEX: 254

DENMARK

iTT Muanomponenl A/S
Naverlan

DK -2600 Gloskrup

Tel: (02) 45 66 45
TX: 33355

FINLAND

Oy Fintronic AB
Mellaonkam 24 A

Helsinki 2
Tel:_(0) 6
TR 1887234 Foon s

FRANCE

Generim

ZA. de Counaboeul

Avenue de la Baltique
9194.’:} )Lesso Ulis Cedex B.P.88
TELEX: F691700

Jermyn S.A.

16 Avenue Jean-Jaures
600 Choisy-Le-Roi

Tel: (1) 853 12 00

TELEX: 260967

Melrolugie

a Tour d' Asnieres
4 Avenue Laurent Cely
92606-Asnieres
Tel: (1) 790 62 40
TELEX: 611-448

Tekelec Airtronic

Cite des Bruyeres

Rue Carle Vemel BP. 2
92310 Sewr

Tel: (1) 8575 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

Celdis Enalechmk Systems GmbH
Gutenbergstrasse 4

2359 Henstedt-| Ulzbuvg

Tel: (04193) 4026

TELEX: 2180260

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

Proelectron Veﬂnebs GmbH
lax

Planck § 1-3
6072 Drenelch bel Frankfurt
Tel: (6103) 3.
TELEX: 417983
IRELAND

Micro Marketing
Glenageary Office Park
Glenag ry

Co.
Tel (1) 5 62 s
TELEX: 31584

ISRAEL

Eastronics Lid.
11_Rozanis_Street
P.O. Box 39300
Tel Aviv 61390
(3) 47 51 51
T saeos

ITALY

Eledra 38 S.PA.
Viale Elvezia, 18
| 20154 Milano
Tel: (2) 34 97 51
TELEX: 332332

Intesi

Milanofiori Pal. E/5
20090 Assago
Milano

Tel: (02) 82470
TELEX: 311351

NETHERLANDS

Koning & Hanman
Kogerwert

2544 EN's vaennage
Tel: 31 (70) 210.101
TELEX: 31528

NORWAY

Nordisk Eleerumc (Norge) A/S
Postoffice Box 122

Smedsvingen 4

1364 Hvalstad

Tel:_(2) 846 210

TELEX: 17546

PORTUGAL

Ditram

Componentes E Electronica LDA
Av. Miguel Bombarda, 133
P1000 sto

Tel: (19) 5

TELEX: 14132 Brleks«P

SPAIN

Interface

Ronda San Pedro 22, 3 Piso
Barcelona 10

Tel (34] 33 01 78 51

ITT SESA

Miguel Angel 21, 6 Piso
Madrid 1

Tel: (34) 14 1954 00
TELEX: 27481

SWEDEN

AB GostaBackstrom

ox

Als?memerga'an 22

$-f0221" Stockhoim 12
(8) 541°080

T8 oss

Nordisk Electronik AB
Box 27301
Sandhamnsgatan 71
$-10254  Stockholm

Tel: (8) 635 040
TELEX: 10547

S
ar levagen
Box s{gg N
S-161 26 Bromma
Tel: (8) 98 08 20
TELEX: 11941

SWITZERLAND
Industrade AG

Tel: (01) 363 23
TELEX: 56788 INDEL CH

UNITED KINGDOM
Bytech_Ltd.

U¥|‘|| 57

London Road
Earley, Reading
Berkshire

Tel: (0734) 61031
TELEX: 848215

Comuay, Microsystems. L.
Market Street

U beacinai Beriahire
Tel: 44 (344) 55333
TELEX: 847201

Jermyn lnduslnes

Veslry sa
evenoaks,

Tel (0732) 450144

TELEX: 95142

M.EDL.

East Lane Road
North Wemble
Middlesex HA PP
Tel (1) 90470 93 07
TELEX: 28817

Rapid Recall, Ltd.

Rapid House/Denmark St
High Wycombe

Berks, England HP11 2ER
Tel: (049 26 271
TELEX: 837931

YUGOSLAVIA
R. BMicraelsmronics Enterprises
0)
Calllornla 95150

San
Tel: 408/9 8-800
TELEX: 278- 559

H.
P.O.



% |

- Intel Corporation
|n 3065 Bowers Avenue
: Santa Clara, CA 95051

Intel International (U.K.) Ltd.
Piper’s Way ! '
Swindon, SN3 1R]

Wiltshire, England

Intel Japan K.K.
5-6 Tokodai Toyosato-machi
Tsukuba-gun, Ibaraki-ken 300-26

Japan
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