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National foreword

This Part of this British Standard is identical with ISO 3592 “Numerical control
of machines — NC processor output — Logical structure (and major words)’
published by the International Organization for Standardization (ISO) and
supersedes the first edition of this standard which was based on a draft version
of ISO 3592.

Terminology and conventions. The text of the International Standard has
been approved as suitable for publication, without deviation, as a

British Standard. Some terminology and certain conventions are not identical
with those used in British Standards; attention is especially drawn to the
following.

Wherever the words “International Standard” appear, referring to this standard,
they should be read as “British Standard”.

Cross-reference

International Standard Corresponding British Standard

ISO 4343:1978 BS 5110 Specification for programming languages for
the numerical control of machines
Part 2:1978 Minor elements of 2 000-type records
(post-processor commands)
(Identical)

Additional information. For the purposes of this British Standard the
following paragraphs clarify the information given in clauses 0 and 2.

In numerical control (NC) a machine program consisting of numerical data and
control commands is input to the equipment which controls the machine. In its
original form the data is usually a drawing of the part to be manufactured and
information concerning its manufacture. A part program is the ordered set of NC
instructions relating to the shape of the part and its manufacture. A digital
computer may be used in the processing of the data.

An NC programming language is a language used to express the part program in
a form suitable for processing by a computer. The APT language is
an NC language being considered for standardization by ISO.

The APT language is arranged to work with computer systems comprised of a
general purpose NC processor and post-processors. A general purpose

NC processor is a computer program which carries out computations on the part
program and outputs the cutter location data (CLDATA) for a particular part
without reference to the machines on which it might be made. Normally another
computer program, a post-processor, adapts this output from the processor to
produce a machine program for the production of the part on a particular
combination of machine and control equipment.

This standard is applicable to general purpose NC processors which should be
capable of producing CLDATA as defined, possibly by means of some interface
routine.

This standard also is applicable to post-processors which use CLDATA as input.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and 11,
pages 1 to 16, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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0 Introduction
0.1 The output of a general purpose numerical control processor is information used as input to a
post-processor. This information is called CLDATA, which is derived from the term “cutter location data”.

0.2 CLDATA consists of logical records in blocks on physical media. The logical records of CLDATA are
independent of computer implementation and are defined in this International Standard. The physical
blocks are dependent on the computer implementation and are not defined here.

0.3 This CLDATA specification is based on APTY 3 working practice, and consideration is given to
technological extensions. These extensions have been made in such a manner that there should be little
interference with existing post-processors.

0.4 The choice of major words (Annex A)2), and the semantics (explanation) given for each, represents the
result of 5 years’ thorough study of the relevant sources by the ISO working groups.

1 Scope

This International Standard specifies the logical records of CLDATA for use with numerical control
programming languages.

2 Field of application
2.1 Each processor using one of the numerical control programming languages shall be capable of
producing CLDATA as defined in this International Standard, possibly by means of some interface routine.

2.2 Each post-processor shall be capable of using the CLDATA defined in this International Standard as
its input.

3 General structure of CLDATA

3.1 CLDATA consists of a sequence of logical records.
3.2 Each logical record consists of a sequence of logical words, up to a maximum of 245.
3.3 A logical word is capable of representing
a) an integer number,
b) a real number,
¢) six characters.
3.4 The first three logical words of a record have the same physical size and are always integers.

3.5 The logical words 4 to 245 have the same physical size (but not necessarily the same as the first three
words).

3.6 If the logical word represents a character item, the six left-most positions of the physical representation
are used. Any remaining positions are filled with blanks.

If character data in the equivalent input part-program statement consist of less than six characters, on
NC processor output the data will be right-justified with leading blanks to make up the necessary six
characters.

3.7 The first word of each logical record contains a sequence number, commencing with 1, and incremented
by 1.
The second word contains a record type code.
3.8 The physical representation of a logical word is computer dependent.
3.9 The general format of each record is as follows:
W1 = record sequence number (integer);
W2 =record type (integer);
W3... Wn =data dependent on W2 and consisting of some or all of integer numbers, real numbers and
character strings.

D APT: Commonly used abbreviation for “automatically programmed tools”.
2) A register of keywords and their associated integer codes is maintained by the Secretariat of ISO/TC 97/SC 9 (as at June 1977,
AFNOR, Paris). The SC 9 Secretariat should be consulted for the possible assignment of codes for vocabulary not included in this

International Standard.
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3.10 Where no character information exists, a data item will be “blank”. Where no integer exists, the
integer number O (zero) will be used.

3.11 The record types (W2) are coded by numbers as detailed below.

Record type Name Explanation
1 000 Input sequence This record carries the sequence and identification of the
statements of the original part program.
2 000 Post-processor instructions |This record carries specific instructions to the
post-processor.
3 000 Surface data This record carries the canonical form of input geometry.
4 0002 Relative tool position This record carries the relative tool position with respect to
the drive and part surfaces.
5000 Tool position This record carries tool position and motion vector
information relating to the tool.
6 000 Tolerance or cutter This record carries one type of information of tolerance,
information cutter or CUT-DNTCUT information.
7 00072 Starting information This record carries the tool position with respect to the
start-up surface
8 0002 Motion information This record carries information indicating tool direction
with respect to the last move.
9 000 Axis mode; units This record carries multi-axis or units information
12 0002 Special program parameter | This record carries information or data for invocation of a
special program to be called with an argument string.
14 000 Fini record This record carries the termination record.
15 000 Unsegmented tool path This record carried unsegmented information concerning
non-linear tool paths.
16 000 Workpiece contour This record carries the workpiece contour description.
description
17000 Tool description a

::: These records are under consideration for tool, material
18 000 Material description yand machine descriptions respectively. The numbers are
: reserved for this purpose.

19 000 Machine description b

20 000P Literal type post-processor |This record carries specific literal instructions to the
command post-processor

28 000 Proprietary records Numbers reserved for private use. These records will not be

to standardized.

32 000

2The 4 000, 7 000, 8 000 and 12 000 type records are included “for information only”.

These records do not normally form part of CLDATA files input to post-processors but are here included for information.

b Vocabulary words used in a part program may be represented in the output data in either of two ways. In the first method, each
word is represented by an integer code, and the records are of type 2 000. Output data using this form consist of intermixed strings
of integer and real numbers. (The distinction between integers and real numbers is computer dependent.) In the second method,
each word appears as a literal string of characters and the records are of type 20 000. Output using this form consists of strings of
couplets. The first member of each couplet identifies the nature of the second member. If the first member is the integer zero, then
the second member is a real member. If the number in the first member is an integer, n, greater than zero, then the second member
is a literal string of length n. The record type 20 000 is a non-preferred alternative to the 2 000 type. At the present time most
existing systems use the 2 000 type.
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4 Logical structure and contents of each record type

4.11 000 type record

This record carries the sequence and identification of the statements of the original part program.
W1 (integer) = record sequence number.

W2 (integer) = 1 000.

W3 (integer) = part program statement number.

W4 (character string) = identification of original source statement.

W5 (character string) = identification or original source statement.

4.2 2 000 type record

This record carries specific instructions to the post-processor.

W1 (integer) = record sequence number.

W2 (integer) = 2 000.

W3 (integer) = n (code representing the major word as detailed in Annex A).

W4 onwards may contain a minor element list.?¥
4.3 3 000 type record

This record carries the canonical form of input geometry. Currently only circular drive surface
information® is on this record.

W1 (integer) = record sequence number.
W2 (integer) = 3 000.
W3 (integer) = surface use indicator. Not defined for post-processor use.

W4 (integer) = surface condition indicator (TO, ON, PAST, TANTO, PSTAN). Not defined for
post-processor use.

W5 (integer) = surface type indicator (4 for CIRCLE).

W6 (integer) = number of words of surface data (name, subscript and canonical form) (9 for CIRCLE).
W7 (character string) = symbolic name of drive surface.

W8 (integer) = subscript.

W9 (real) = X coordinate of centre of circle.
W10 (real) = Y coordinate of centre of circle.
W11 (real) = Z coordinate of centre of circle.
W12 (real) =1Icomponent of axis unit vector.
W13 (real) = component of axis unit vector.
W14 (real) = K component of axis unit vector.
W15 (real) = value of circle radius.

3) The following example is used to indicate the major and minor portions of an input statement: SPINDL/RPM, 5 000,
RANGE 2.

The major word is SPINDL.

The minor element list is RPM, 5 000, RANGE, 2.

The minor elements are RPM, 5 000 and RANGE, 2.

W1 (integer) = n (sequence number)

W2 (integer) = 2 000

W3 (integer) = 1 031 (code for SPINDL)

W4 (integer) = 78 (code for RPM)

W5 (real) = 5 000.0

W6 (integer) = 145 (code for RANGE)

W7 (real) = 2.0

9 See ISO 4343, Numerical control of machines — NC processor output — Minor elements of 2 000 type records.

5 Generally used by post-processors but W5 is used for other surface type information with a corresponding change to W6

through W245 as required. D
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