180 bets STE. S22
L. nguages

Secretariat: CANADA (5CO) ISO0LLEC JTC 1Le5e22
JUNE 1990
FITLE s Working Draft on: A Language Compatible
' Arithmetic Standard
SOURCE:
Secretariat JTC1/SC22
WORK ITEM: ITC1.22.28
N
STATUS : v
CROSS REFERENCE: N797
DOCUMENT TYPE:
Working Draft

ACTION:
For review and comment as appropriate
by SC22 Member Bodies.

Address reply to: ISO-IEC JTCI SC22 Secretanal
J.L. Cote, 140 O'Connor St., 10th Floor
Ottawa, Ont., Canada K1A ORS
Telephone: (613)957-2496  Telex: 053-3336
Fav 16]13) 9962690



ACE Associ 4 Compur Eapurts b : &
Van Eeghenstraat EALRY
1071 GL AMSTERDAM A
The Netherlands

el associated computer experts by
Telex : 11702 (ace n)

To: Our ref: ww170-117-4973.le
Chairmen of Language Working Groups
Chairmen of National Language Working Groups

A.msterda.tﬁ,_lune 6th, 1990

Re: Review of the Language Compatible Arithmetic Standard

Dear Colleague,

As acting convenor of WGL11, it is my pleasure to forward to you the current draft of
the above standard (LCAS) for your consideratjon.

LCAS is no exception. We believe that LCAS fills an important gap between the pro—
gramming language standard and the underlying machine upon which implementations
rely. Because of the very close interaction with programming languages, we think that
the SC22 language groups should study this proposal carefully.

Similarly, national standards bodies should also study this, especially if some national
standard could be later adopted as an international standard.

Yours sincerely,
S 8!
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Notes on Potential Changes to the Language
Compatible Arithmetic Standard

B A Wichmann,
National Physical Laboratory, TW1l OLW, LI\ _
baw@seg.npl.co.uk

May 31, 1990

Attached to this note is the current version of LCAS. This version has the
same technical content as the versions which appeared in January 1990 in SIG-
PLAN Notices and the SIGNUM Newsletter. (The changes were to conform to
the ISO Guidelines.)

WG11 is very anxious to have this proposal reviewed by the very large com-
munity to which it is relevant, namely those who wish to ensure that nurnerlcal
computations are performed ‘correctly’ by computers. However, we have al-
ready identified some possible changes which we list below with our tentative
conclusion. Your views on these aspects are very welcome. Naturally, until we
have the views of all of those concerned, we cannot exclude any other changes.

Unbounded integers It has been suggested that unbounded integer data type-
s should be allo“ed We are in favour of this addition.

Two’s complement floating point The current wording does not permit this
form of floating point. Since allowing this is would mean that overflow can
occur in more operations, and few computers have this form of floating
point, we are not in favour of this.

Very unbalanced exponent ranges Technically, this is not a desirable fea-
ture and hence we are inclined against allowing this.

Optional operations These additional operations (mainly for floating point)
are easy to implement and convenient is some circumstances, and therefore
the standard would be more useful if they were mandated. Hence we

support this.

Language annexes We acknowledge that more work is required here (although
they are only informative). This should clearly be done in conjunction
with the relevant language groups.



Proposal for a Language Compatible Arithmetic Standard

Version 2.2a

Draft of May 31, 1990

Accredited Standards Committee X3, Information Processing Systems,
operating under the procedures of the American National Standards Institute

An identical standard is being submitted to the International Standards Organization.

ANSI Doc No: X3T2/
ANSI Project: X3T2/88-686D

ISO Doc No:  ISO/IEC JTC1/SC2

ISO Project:  JTC 1.22.28

Mary Payne (MLOI1-3/B68S)
Digital Equipment Corp.
146 Main Street

Maynard, MA 01754

USA

Craig Schaffert

Digital Equipment Corp.

One Kendall Square, Bldg 700
Cambridge, MA 02139

USA

Brian Wichmann
National Physical Laboratory
Teddington, Middlesex TW11 OLW

England

2/WG11 N167

internet:
phone:
fax:

internet:
phone:
fax:

internet:
phone:
fax:

payneQcra.enet.dec.com
+1 508-493-2536
+1 508-493-3253

schaffert@crl.dec.com
+1 617-621-6617
+1 617-621-6630

baw@seg.npl.co.uk
+44 81 977 3222 x6976
+44 81 977 7091



Contents

1

Scope 3
1.1 Specifications included in this standard . . . . . . . . ... ... ... 3
1.2 Possible extensions to thisstandard . . . . . . .. . ... ... ... 6
1.3 Specifications not within the scope of this standard . . . . .. ... ... .. 6
Conformity 7
Notation and definitions T
Y NOFREOD & o s ws @ 5% 55 @ 68 6 0 9 &% 60 5 Wik 6 6 % 0w 8 R B IR R T
B2 DefBItIONG o v 5 o s ¢ § 5 ¢ 5@ ¢ w0 w5 % % ww wm ek s e B8 8
The arithmetic types 9
4.1 Integer t¥pes . . . . v o i i e e e e 9
4.2 Floating point types . . . . . . o v vttt e e e e e e 12
4.3 Conversion Operations . . . . . . . . . v v v v v o e n e 138
Relationship with language standards 19
Notification 21
Documentation requirements 21
Rationale 23
AL SCOPE v v v v s s s BB G R e s B E R Gy s & 25
A.l.l1 Specifications included in thisstandard . . . . . . . .. .. ... ... 25
A.1.2 Possible extensions to thisstandard . . . . . . . . ... .. ... ... 25
A.1.3 Specifications not within the scope of this standard . . . . . ... .. 2%

AP KorIOFIAITE & u oo w oo v o v 9 5 00 0 3 B e e e S R I N R D W ® R R R W W X 0N 27
A:3 Notationand definitions: « ¢ i 44+ s 43 i3 R85 HER ET D W V8 G a B 28
A3 NOEALION v v v 5 o v 5 e 6 m & 6 %0 8 % 50 @ 6 e % e B B e B W B e R 6 e W e 29
A.3.2 Definitions . . . . . . L. e e e e e e e e e e 29

Ad The arithmetictypes « « v s v winm s v ¢ 5w § 9 ¥ 5 é5 @ % ub s & 30
A4l Integer types . . . . . . . . i i i it e e e e e e 31
A2 Floating poinb tvpes : s i w v s m s ek 28 % €88 58 80 32
A.4.3 Conversion operations . . . . ... ... ..ot 44

A.5 Relationship with language standards . . . . . ... ... ... ........ 44
Ab DOtHREERLISH « s v v s v sv v w s e s m s n 9 ¥ 8% % ¢ & % 4% & @ ¢ a 46
A.7 Documentation requirements . . . . . . . . . .. .. ..ol 47
Suggested Parameter Names 48
Bil Fortran8X. . o ooevmsn om T T T " 43
B2 ANSIC womenisn in 003 0 R Ry F b8 ES B WaEs Fe e nw 19
B.3 Pascal . . . . . . . e e e e e 50



C Example Conformity Statement 51

CL TYP8E s mv5 950 m o s e 51
2 Operations « o vomoe v v % 0 6 5% & 000 2 0 58 B S B S5 €585 5 m v n o u o a2
C3 Parameters . ... .... ... .. ... ... 53
C.4 Rounding and Checking Functions. . . . ... ... .............. 54
C.5 EXPressions . . .. ........... . 33
Cb NObHCHEON « v & i 55 % 5 9 55 5 55 2 5 a i e e v 0 om m oo s o v b e e e & o s 36
D References 57
E Glossary 58

[ S%)



Foreword

This International Standard was prepared for ISO/IEC JTC1/SC22/WGL11, with assistance
from national bodies detailed in annex A.

The New Work Item for this International Standard has only just been approved by JTC1,
and therefore this document has no formal international status.

This International Standard does not replace any existing standard but supplements the
existing programming language standards (see the Introduction).

All the annexes to this International Standard are informative.



