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	CH1
	
	
	ge
	Acceptance of specified technical modifications will change our vote to

approval
	
	See resolution of CH2

	CH2
	
	
	ge
	In general AP238 is a giant document which seems to be logical, fulfils the rules of STEP SC4 but will cause much frustration in usability for any implementer and user.  At present AP238 is only valid for data exchange and a post-processor will be required to produce ISO 14649 control code. 

Although the document is largely a good piece of work, it contains some serious flaws which need to be resolved.  The lack of harmonisation with ISO 14649 (for machine control) in certain details and the apparent intention to use ISO 10303 AP238 for control mean that the document in its present form is divisive.  The differences should be divided into three categories: small differences which can be introduced as technical amendments in ISO 14649 (like harmonisation of tolerances); amendments which can be discussed for second editions of ISO 14649 and ISO 10303 AP238; and differences which should be removed (like the NC legacy function).
	
	REJECT - Intent of this and other comments seems to be to rework scope to forbid use of AP238 on a machine tool control.  Must reject, AP238 is input to the machine tool control and the AIM encoding of the information requirements in ISO 14649

Will make changes and clarify where possible (see CH8), under the following constraints:

- SC4 boilerplate text cannot be changed without SC4 resolution

- The normative scope that was approved can not be changed without another DIS ballot cycle.

	CH3
	Introduction, p. ix
	
	te
	The statement: “This Application Protocol defines the context, scope and information requirements for numerical controlled machining and related processes and specifies the integrated resources necessary to satisfy these requirements” is incorrect.  ISO 14649 defines the information requirements, context and scope necessary for numerical controlled machining and related processes.
	This Application Protocol specifies the integrated resources necessary to satisfy the information requirements specified by ISO 14649.
	REJECT - The suggested change does not match SC4 required wording and the previous three paragraphs explain the relationship to, and usage of, ISO 14649 in complete detail, including at least six references to the 14649 documents.

	CH4
	Scope statement Page 1
	
	te
	The scope statement states: “This part of ISO 10303 specifies the use of the integrated resources necessary for the scope and information requirements for manufacturing using numerical controlled machines and associated processes including the scope and information requirements defined by the ISO 14649 data model for computerized numerical controllers”.  This is incorrect.  The scope of AP 238 concerns description and data exchange.  This does not preclude its use for manufacturing but manufacturing itself is not the business of this part of STEP.
	This part of ISO 10303 specifies the use of the integrated resources necessary to describe the information requirements for manufacturing using numerical controlled machines and associated processes as defined by the ISO 14649 data model for computerized numerical controllers.
	See resolution of CH2

	CH5
	Scope statement Page 1
	
	te
	“manufacture of mechanical products using manufacturing processes defined in ISO 14649
	To be removed, Part 49 supports process descriptions not process control which is defined to be out of scope.
	See resolution of CH2

	CH6
	Outside scope statement page 2
	
	Te
	The tool magazine is related to the controller, a catalogue of tools available on the factory floor will never be part of the controller.
	
	See resolution of CH2

	CH7
	Footnotes on page 3 and 4
	
	Te
	ISO 14649 is published, not “to be published”.
	
	ACCEPT - Corrected text where standard has been published and is available on ISO website.   As of June 05, still waiting for P12, P111, and P121

	CH8
	Section 4, page 6
	
	Te
	The statement “This clause specifies the information required for computerized numerical controllers” is not true.  The specified information is required for the generation of NC-programs and not for the numerical controller.
	
	ACCEPT – Changed as follows to parallel exact wording of Clause 1.

“This clause specifies the information required for manufacturing using numerical controlled machining and associated processes, including information requirements defined by the ISO 14649 data model for computerized numerical controllers.”

See resolution of CH2 for additional discussion.

	CH9
	Section 4.1.1,  Page 7
	NOTE
	te
	As the note states, ISO 14649 uses a default unit whereas AP238 allows units to be specified.  This implicitly allows different features in the same object to have different units.  This does not make much sense.  It would be better to have either one standard unit, and let the controller convert this if necessary, or to have the unit defined once and once only as some kind of preliminary environment description.
	Redefine the Value with unit descriptions


	REJECT - All STEP APs supports multiple units in a file, and a large number of existing designs have mixed units.   This capability is needed to explicitly document the units used and to allow the sources of data to use the most natural units.

AP-238 testing activities encountered mixed units in every round, because data is developed by multiple people at multiple times so this is a common requirement.   Will submit a SEDS on ISO 14649 suggesting that units be added for harmonization.

	CH 10
	Section 4.1.2, Page 8
	NOTE
	te
	As with all the following notes which are or claim to be extensions to ISO 14649, this is not the way to harmonise standards and seems to be contrary to the philosophy of standardisation.  Such changes should be proposed to SC1 and agreed or suppressed so that ISO 14649 and ISO 10303 are harmonised.   Otherwise there is not a standard and, if as proposed in the scope and introduction, AP238 is intended for use for control directly then we end up with two different but very similar standards for control, which is not at all desirable.
	Harmonise with ISO 14649
	See resolution of CH19

	CH 11
	Section 4.1.3, Page 8/9
	NOTE
	te
	Same comment as for other extensions, this should be harmonised with ISO 14649.  What is the purpose of having features in the workpiece?  If this is intended to allow the representation of the in-process features then this is a different philosophy to that of ISO 14649 and should be discussed.  Note, also, that there may not be a one-to-one correspondence between the features in the workpiece and those in the final part.  This needs to be discussed both in technical terms as well as harmonisation terms 
	Harmonise with ISO 14649, possible extension for version 2 of ISO 14649
	See resolution of CH12

	CH 12
	Section 4.1.4 Page 12/13
	NOTE
	te
	As before, proposed extensions should be harmonised with ISO 14649.  ISO 14649 has a machining feature and a planar face.  If additional features are needed then they should be proposed as changes to ISO 14649 and added officially, not introduced as extensions in AP238.
	Harmonise with ISO 14649
	ACCEPT - The additional feature parameters are present for harmonization with ISO 10303-224 and other ISO 10303 parts, but should also be added to ISO-14649-10. 

Keep in AP-238 and submit a SEDS on ISO 14649 requesting that they be added in the next edition for harmonization.  

The process has gone the other way as well.   In several cases (edge round, chamfer first/second feature relationships), modifications were made to AIC522e2 so that capabilities unique to the ISO 14649 descriptions of features can be adopted by the suite of manufacturing APs.  

	CH 13
	Section 4.1.5 Page 15
	Final comments
	te
	Once again, harmonisation issues.  The extensions propose d to machining_workingstep should be presented.  The new proposed “nc_legacy_function” is a different animal.  This is dangerous because it seems to be moving backwards away from the advanced control scenario of ISO 14649.  This seems to allow users to communicate low-level information, as now, and ignore the high-level communication methods.  This must be discussed as part of a transition strategy and not introduced arbitrarily.  NC legacy functions may be only of interest in the CAM environment for legacy controllers.  
	Harmonise with ISO 14649.  Remove the nc_legacy_function
	ACCEPT – Replaced nc_legacy_function with extended_nc_function and submit a SEDS on ISO 14649 requesting that this be added in the next edition for harmonization.  As requested, SEDS includes example of active clamping.

	CH 14
	Section 4.1.6

Page 16
	
	Te
	5-axis and free-form operations must be included, also measuring operations.
	Include the missing operations
	ACCEPT - These definitions are present in the document, but in section 4.1.8.  Add note to this section reminding the reader that the technology specific parts are in other clauses.

	CH 15
	Section 4.1.7, Page 17
	Final comments
	te
	The proposed extensions to the three items should be harmonised with ISO 14649.
	Harmonise with ISO 14649
	ACCEPT - The SC1 and SC4 teams agree the maximum deviation parameters should also be in ISO-14649-10.  Keep in AP-238 and submit a SEDS on ISO 14649 requesting that they be added in the next edition for harmonization.

The maximum deviation parameters are needed to provide toolpath accuracy requirements to the CNC controller so that it can make intelligent decisions regarding linearization, speed and accuracy.  These parameters came out of BCL (EIA494) definition.

The relaxation of the type requirements for toolpath speed is needed to correct an assymetry in 14649-10 Keep in AP-238 and submit a SEDS on ISO 14649-10 requesting this change in the next edition.

	CH 16
	Section 4.1.8, page 20
	Final comments
	te
	The changes to milling_machine_functions should be harmonised with ISO 14649.  What is the purpose of the machine_axis_constraint?  If the machine has information about what is to be produced then the decisions about axis control should be left to the controller.  This is part of the philosophy of ISO 14649 and so the constraint seems to run contrary to the philosophy of using high-level information for control.  This needs to be discussed, not introduced arbitrarily.
	Harmonise with ISO 14649, remove the machine_axis_constraint or add it as advice.
	ACCEPT – The SC4 team believes that this should be added to ISO 14649-11 for harmonization  The SC1 team has agreed to discuss this for the next edition. Keep in AP-238 and submit a SEDS on ISO 14649 requesting this change

	CH 17
	Section 4.1.9, page 22
	Final comments
	te
	The changes proposed for milling_cutting_tool should be harmonised with ISO 14649.  
	Harmonise with ISO 14649
	ACCEPT - In response to US2 the tool holder profile was dropped in favour of the new tool_usage concept adapted from AP240 which provides a link to explicit tool shape.

As part of US2, submit a SEDS on ISO 14649 requesting this in the next edition for harmonization.

P111 does not define complete volume for milling tool from gage line to tip.  As long as generative programming is supported, the complete volume must be defined to support collision detection. 

	CH 18
	Section 4.1.13, page 25
	Note at beginning
	te
	A minor point, but this should also be harmonised with ISO 14649, but there is probably general agreement so it seems better for ISO 14649 to adapt to the new proposals.  However, this is also a harmonisation question
	Recommend harmonisation to ISO 14649
	ACCEPT - The GD&T definitions shared by AP-203/214/224/238/240/219 should be adopted without modification by ISO-14649

Keep in AP-238 and submit a SEDS on ISO 14649 suggesting that GDT be added for harmonization

	CH 19
	Section 4.1.14, page 27
	Whole subsection
	te
	The proposed changes should be presented and discussed
	Harmonise between AP238 and ISO 14649
	ACCEPT - The AIM P41 data for PDM already referenced by 14649, but does not provide enough context for SC4 use.   The ARM definitions should be added to ISO 14649 to give context to the approvals, dates, person/org etc. 

Keep in AP-238 and submit a SEDS on ISO 14649 suggesting that the PDM information be added for harmonization

	CH 20
	Section 4.2
	Whole section
	te
	All changes to application objects and new application objects should be harmonised with ISO 14649.  There should not be a problem with this, but harmonisation should be done.
	Harmonise between AP238 and ISO 14649
	See resolutions of CH12, CH13, CH15 through CH19

	CH 21
	Section 4.2.8 page 33
	Whole subsection including subsections
	Te
	What is the meaning of the changes, the chamfer description in ISO14649 contains references to first and second features, the changes seem superfluous.  
	Remove the changes or harmonise them with ISO 14649.
	See resolution of CH12

	CH 22
	Sections 4.2.8.2 and 4.2.8.3, page 33
	
	ed
	There is a strange use of the word “transition” as a verb in sections 4.2.8.2 and 4.2.8.3.
	…that the Chamfer will create a transition between…
	ACCEPT – adopted proposed resolution

	CH 23
	Section 4.1.14
	Manage-ment
	ge
	This kind of information is never used on the controller and may only be useful in the program generation area.  This again emphases the conflict between data exchange and control
	
	See resolution of CH19

	CH 24
	Section 4.2.4 to section 4.2.7
	
	ge
	Same comments as for section 4.1.14
	
	See resolution of CH19

	CH 25
	Section 4.2.15
	
	te
	What is the purpose of the path_maximum_deviation and the tool_axis_maximum_deviation extensions?  The cutter path definitions are there to allow full control of the machine and therefore the machine parameters are given.  Having the two maximum values suggests that some degree of variation is allowed for the controller which seems to be in conflict with the meaning in ISO 14649.
	Remove the two maximum deviation parameters
	See resolution of CH15

	CH 26
	Section 4.2.16
	
	te
	This tolerance definition seems to be completely covered in ISO 14649 in a more direct and simpler form.  Otherwise, same comment as for 4.2.15
	Harmonise with ISO 14649. Remove the two maximum parameters
	See resolution of CH15

	CH 27
	Section 4.2.18
	
	ge
	This may be correct for the completeness of the intentions of this AP238 but is not needed for NC-programs or on the controller
	
	Part of GDT.  See resolution of CH18

	CH 28
	Section 4.2.24
	Derived geometry
	te
	All these definitions are purely academic and STEP typical, they need an explicit definition for the NC program.
	Remove the derived geometry section and maybe consider it for AP240
	Part of GDT.  See resolution of CH18

	CH 29
	Section 4.2.26
	
	te
	Harmonisation should be done with ISO 14649.
	Harmonisation with ISO 14649
	See resolution of CH12

	CH 30
	Section 4.2.27
	
	te
	Externally_defined_size_dimension?  This is another strange concept.  While having access to an external document may be acceptable for data description and exchange this is not useful for control, all the data should be present when running a machine.  This is again a conflict between the proposed scope of AP238 and ISO 14649.  
	Either remove the entity or limit its use to data exchange.
	Part of GDT.  See resolution of CH18

	CH 31
	Section 4.2.29.3
	
	ed
	“The notes specifies” is a little clumsy, although the meaning is clear.  The third bulleted item should not be a bullet.
	“The notes field specifies”
	ACCEPT – adopted the proposed solution.

	CH 32
	Section 4.2.41
	
	te
	Machine_axis_constraint.  While the meaning of this is clear it is another new addition which needs to be harmonised.  Also, the text is confusing, since the note states that it should not be used and that it is machine dependent (which should probably read “machine architecture dependent”).  If it should not be used, why is it there?  It is a suggestion rather than a constraint anyway.
	Remove.
	See resolution of CH16

	CH 33
	Section 4.2.41
	
	te
	The addition of the depth field is something which must be harmonised.  There was discussion earlier about depth because it was originally intended as a toleranced depth measure.  There was a requirement to change this, and hence more discussion is needed.
	Harmonise with ISO 14649 for version 2
	See resolution of CH12

	CH 34
	Section 4.2.43
	
	Te
	This is another example of a discrepancy between ISO 14649 and AP 238.  This is not necessary for control, since the ISO 14649 definition is sufficient for control.  This seems unnecessary for data exchange and the usefulness is unclear.
	Remove and use the ISO 14649 definition.
	See resolution of CH12

	CH 35
	Section 4.2.44
	
	Te
	The ISO 14649 definition is for control, the AP 238 definition is more useful for simulation.  The problem is that there are two independent definitions which may not be the same.  The ISO 14649 definition is there for control efficiency.  If the width and height information is derived from the explicit definition then this implies a pre-processing step.
	Remove the explicit definition.
	See resolution of CH12

	CH 36
	Section 4.2.46
	
	Te
	Again a harmonisation issue because there was a lot of discussion about tools and ISO 13399.  The choice of the tool-holder is part of the process planning stage which can plan to avoid collisions.  The tool definition is needed for control so this seems superfluous here.
	Move to AP240.
	See resolution of CH17

	CH 37
	Section 4.2.48
	
	Te
	The NC legacy function is explicitly excluded from ISO 14649 because it would be an inherent weakness in the new standard.  Although it states that it should not be used, it almost certainly will be.  The definition is correct except that under the function “text” anything may be allowed, which is not the intention of this standard. 
	Remove the NC legacy function.
	See resolution of CH13

	CH 38
	Section 4.2.52
	
	Te
	The additional parameters can be a source of conflict with the other information in the Planar_face definition.  The depth and removal direction are an implicit surface definition.  This needs to be discussed and harmonised but this is not easy.  The ISO 14649 definition is in line with manufacturing practice, though, and difficult to change so it would be better to change ISO 10303 AP 214 and AP 224, but this is also difficult now.  This represents another area where there is a difference between the needs of data exchange and NC control.  Another possibility is to limit the scope of this AP to data exchange and accept the need of a post-processor to convert to ISO 14649, but this has also been discussed and is considered unacceptable. 
	Remove the depth and removal_direction elements.
	See resolution of CH12

	CH 39
	Section 4.2.53
	
	Te
	It makes little sense to have multiple unit definitions in the same file.  Having a single definition, as in ISO 14649, means that all units are consistent.  Another method would be to have a single unit definition at the beginning of the file as part of workpiece definition.
	Remove the multiple unit definitions.
	See resolution of CH9

	CH 40
	Section 4.2.55
	
	Te
	Same basic comment as for section 4.2.52.  There should not be two definitions of the same thing because there may well be a conflict.
	Remove the course of travel element.
	See resolution of CH12

	CH 41
	Section 4.2.57
	
	Te
	Same basic comment as for section 4.2.53.  Having the possibility to define a unit at different places in a file is a possible source of error and makes little sense.
	Remove an use a single standard measure, or define the units in an information header.
	See resolution of CH9

	CH 42
	Section 4.2.60
	
	Te
	Same comments as for section 4.2.52 and 4.2.55, 
	Remove the course_of_travel
	See resolution of CH12

	CH 43
	Section 4.2.61
	
	Te
	The depth parameter Is superfluous
	Remove the depth
	See resolution of CH12

	CH 44
	Section 4.2.63
	
	Te
	Similar comment to that for section 4.2.53, multiple unit definitions make no sense.
	Use a single standard definition, as in ISO 14649, or define the units at the beginning of the file
	See resolution of CH9

	CH 45
	Section 4.2.69
	
	Te
	The depth parameter Is superfluous
	Remove the depth
	See resolution of CH12

	CH 46
	Section 4.2.73
	
	Te
	The need for target area definitions is not clear.  All the elements described are defined byb the feature geometry.
	Remove the target area definitions
	Part of GDT.  See resolution of CH18

	CH 47
	Section 4.2.79
	
	Te
	Similar comment to that for section 4.2.53 and section 4.2.63, multiple unit definitions make no sense.
	Use a single standard definition, as in ISO 14649, or define the units at the beginning of the file
	See resolution of CH9

	CH 48
	Section 4.2.80
	
	Te
	“A Tolerance_condition specifies the material condition of a feature of size, which is its actual size with respect to its size tolerance”.  The sentence is rather strange and such statements are likely to cause big problems to working programmers.
	As a minimum the sentence needs to be translated into English but it would be better to have a clearer explanation.
	ACCEPT - Added reference in a note to ISO 2692, which defines what material conditions mean.

	CH 49
	Section 4.2.84
	
	Te
	This represents a harmonisation problem.
	Use the ISO 14649 definition
	See resolution of CH15

	CH 50
	Section 4.2.85
	Total run-out tolerance 
	Te
	Same comment as for 4.2.80, the meaning is very unclear.  A diagram and explanation of why this is necessary need to be included.
	Improve the explanation or remove
	Part of GDT.  See resolution of CH18.  Added figures for the GDT tolerance types

	CH 51
	Section 4.2.89
	
	Te
	The duplication of information is dangerous and unnecessary
	Remove the first and second lengths
	See resolution of CH12

	CH 52
	Section 6, page 717
	Conform-ance requirement
	Te
	In general the conformance classes must be discussed in the context of controller implementations and the interchangeable status.  In addition to part 21 XML should be mentioned here or at least a remark that XML is being considered and will be published soon.  Appendix K on XML for ISO 14649-11 and -12 gives an example.  You cannot give examples in XML and ignore it in the whole context.
	Add extra explanations about controller implementations and add comments about XML.
	See resolution of JP7

	CH 53
	Section 6.1
	Conform-ance Class for CNC-independent tool-paths (CC1)
	te
	If CC1 is assigned to toolpath definition in the classical sense then the workplan-, workingstep- and feature definitions have no place in it.  These are features of higher CCs and in the goal of ISO 14649.  On the other hand, some standard cycle definitions as used in all legacy controllers should be part of the CC1.  A discussion is needed about how to name them and call them.
	
	See resolution of JP7

	CH 54
	Appendix K
	
	te
	The purpose definitions are not clear.  In K.2 syntax conventions shall show how attributes of ARM objects are mapped to AIM instances by means of XML listings.  Is this a way to proceed?
	Clarify and extend this appendix.
	ACCEPT XML did not work out to be particularly helpful.   Withdraw XML examples, but keep the annex with annotated AIM examples.

	FR1
	
	Comments on vote
	Major

General
	Synchronisation between all the standards involved ( ISO10303-224,-240,-238,-219 and associated modules + ISO13584, ISO14649, ISO13399, ISO15531, ISO18629 + standards related to tolerances and inspection/metrology + ….) is mandatory. 

This is more than SC1-SC4 interface.


	Once all the interfaces had been fully described, a synchronisation process involving all the international standardisation bodies involved has to be defined any time a non STEP module is interfaced.


	ACCEPT all T24 projects are interfacing with the other groups as there are requirements.   Note that we are harmonizing across the 10303 APs, ISO 14649, PLIB, 13399, and metrology groups DMIS/DML/TC213.

Have stayed in liaison with MANDATE

	FR2
	
	Annex F
	Minor

General
	AP238 AAM refers to ISO14649-1 AAM that has not the same scope and  will  be updated.
	Write an ISO10303-238  AAM
	ACCEPT - The activities of AP-238 are identical to those of ISO 14649, but as noted the ISO 14649-1 AAM text must be updated to refers to AP-238, AP-240, AP-219 and any other member of the STEP Manufacturing Suite that fits.  It is preferable to have a single AAM referenced by both, so maintain the reference to ISO 14649-1 in annex F, and submit SEDS issue to SC1 requesting update to AAM to refer to APs as above.

	FR3
	
	2
	ed
	ISO13399 (cutting tools)  has to be added in normative reference list.. cutting tools (in 5.2.3.1.61) refer to ISO14649-121 and –111. 
	Add ISO13399 in normative reference list even it is through ISO14649
	ACCEPT – Could not add to Clause 2 without normative reference (which P111 and P121 did not provide), but added informative reference in bibliography and example in tool_usage library reference as below:

“ISO 13399 is one such external specification which describes various data about cutting tools and cutting tool assemblies, including reference dictionaries that describe tool properties.”

Also see resolution of US2 for more details on PLIB references to ISO 13399 dictionaries.

	FR4
	
	
	TE
	In order to describe 5 axis freeform machining, we propose to add a subtype of manufacturing feature a 5axis_flank_milling_feature  with a set of  attributes that describe machining access and machining direction.

General features are defined as set of surfaces.
	According to figure 1
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	DEFER – Flank milling can be done with existing specification by using explicit toolpaths.  

Consider adding to the second editions of ISO 14649 and AP-238.  More discussion is needed on the parameters to enable generative machining of a flank milling operation.  

Discussion of the suggested addition of a flank milling feature noted that the current set of features are process free and a number of these could be produced using a flank milling technique.  However, this comment may indicate the need for some type of  ruled-surface feature.

SEDS submitted to SC1

	FR5
	
	
	TE
	In order to describe transition features, we propose to add a type_vivicity  attribute to the object edge 
	According to figure 2
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	ACCEPT – Agree that we do need to support these features but believe that the existing edge round feature and fillet radius parameters can support this so no change to the information model is needed

	JP1
	10303-238
	1 Scope
	ge
	The parts of ISO14649 relating to AP238 are only for milling machines and turning machines. But there is no description about it in the scope of AP238.
	The sentence should be added in the scope that AP238 is only for milling machines and turning machines.
	ACCEPT - The current document is milling and turning, but the scope includes any NC process.  Added note below for clarity.

NOTE  The ISO 14649 documents available at the time of publication cover milling, drilling, and turning processes (ISO 14649-11 and 12).   Future editions of this part of ISO 10303 may include additional numerically-controlled processes if additional ISO 14649 descriptions become available.

	JP2
	10303-238
	1 Scope
	ed
	We find “manufacturing process descriptions” within the scope.

AP238 cannot describe all information of manufacturing process, for example, activities for tool setup, machine setup, fixture setup and so on like AP240.
	Add some limitation to “manufacturing process descriptions” in the scope of AP238.

“Machining process description” instead of “manufacturing process descriptions” is a proper expression.
	REJECT - The normative scope that was approved can not be changed without another DIS ballot cycle.
Already limited to CNC machining by first sentance of scope statement.  In addition, the use of the term "manufacturing process description" only appears in reference to ISO 14649.  This scope statement was carefully written in collaboration with the AP-240 editor at the Seoul meeting to preclude the non-machining aspects of AP-240.
Added the following note:

NOTE  -- This part of ISO 10303 is an element of the “STEP Manufacturing Suite” of ISO 10303 application protocols, which cover a wide range of information associated with the manufacture of a product, such as the input to process planning (ISO 10303-224), the output from macro-process planning (ISO 10303-240), numerically-controlled machining (this part of ISO 10303), casting (ISO 10303-223), forging (ISO 10303-229) and the output from dimensional inspection (ISO 10303-219).   While each application protocol has unique information requirements specific to its scope, some information requirements, such as manufacturing feature descriptions, geometric dimensions, and tolerances, are common to many of these application protocols.

	JP3
	10303-238
	1 Scope
	ed
	It is not easy to understand “manufacturing product discipline view”.
	Please change the expression.
	REJECT – This wording is required text.   Clause 9.3 of the SC4 supplemental directives requires that this last scope element indicate the accommodated discipline views of the product, This AP and the other T24 APs are concerned with a product that has moved beyond the design discipline view of AP-203 and AP-214 and into manufacturing.

	JP4
	10303-238
	4.2 Application objects
	ed
	We cannot get a list of application objects defined in the ISO14649.
	Add a list of application objects defined in the ISO14649 as an informative Annex.
	ACCEPT – Expanded clause 4..2 to contain all application objects.  When an AO is imported from ISO 14649, the clause 4.2 entry contains a normative reference to the defining document and an informative note containing the express description.

	JP5
	10303-238
	4.3 Application assertions
	ed
	There is no application assertion regarding to application objects defined in the ISO14649.
	Add application assertions regarding to application objects defined in the ISO14649.
	ACCEPT – See resolution to JP4.  The informative note for imported AOs contains the ISO 14649 express to assist understanding of the relationships between the imported objects. Clause 4.3 is reserved for definitions specific to AP238

	JP6
	10303-238
	5.1 Mapping table
Page 313
	te
	Reference path of “workplan to executable”
We cannot find the following entities in the AIM.         (1)  machining_process_body_relationship                (2)  machining_process_sequence_relationship
	Change reference path of “workplan to executable” as follows and add entities to AIM.

{action_method_relationship =>            serial_action_method =>               sequential_method => machining_process_sequence_relationship}  


	ACCEPT – Updated reference paths to document both branches of  subtypes on both workplan (sequential_method) and parallel (concurrent_action_method)

	JP7
	10303-238
	6 Conformance requirements
	te
	The current conformance class cannot realize the philosophy for application of ISO 14649. In ISO 14649, the input data for CNC is categorized into “Tool path” ,  “Features and Workingstep”  and “Features with Tolerances and Properties”.
	The conformance class should be categorized into 3 input data types and their combinations.
	ACCEPT - The 14649 CCs are a matrix of technical permutations but not explicitly tied to business cases.  SC4 CCs conform to business cases, if there are more business cases then we may add more CCs, but need documentation for any additional business cases.
Discussion identified this as a PICS issue rather than a CC issue. Expanded the granularity of the PICS proforma questionnaire to identify the different uses of the CCs in terms of 14649 technology (milling/turning), features (2.5D vs all), and workpiece shape reps.

	JP8
	10303-238
	6 Conformance requirements
	te
	We need not only tolerances but also properties (surface finish etc) for Generative programming, but AP238 does not support properties.
	Add the Properties of AP224 to AP238 to realize if AP238 intends  to realize Generative programming.
	ACCEPT – added arm defs for general_property, part_property, surface_property, process_property, material_property, hardness

	JP9
	10303-238
	Annex G
	ed
	In the diagrams, roll names in some pages are located under the lines of attributes and roll names in other pages are located in upper part of the lines of attributes. There is no consistency.
	Have consistency for  the locations of roll names. Roll names are recommended to be located in upper part of attribute lines.
	ACCEPT – Regenerating all EXPRESS-G diagrams with latest schemas.  

Automatic layout puts role below line, so will try to maintain role placement convention below line for horizontal lines or to the immediate right for vertical lines. 

	JP 10
	10303-238
	Annex H
	ed
	Same as JP09.
	Have consistency for the locations of roll names. Roll names are recommended to be located in upper part of attribute lines.
	ACCEPT – See JP9

	JP 11
	10303-238
	Annex H
	ed
	In Figure H.20, H.27, H.31 and H.40,  some texts, lines and boxes are overlapping.
	Modify Figure H.20, H.27, H.31 and H.40.
	ACCEPT – Regenerating all EXPRESS-G diagrams with latest schemas

	KR1
	4.2.47
	
	ge
	Note says that Axis_constraint is machine dependent and should not be used. Then, this information is useless. 
	Remove the axis_constraint. 
	See resolution of CH16

	KR2
	5.2.3.1.25
	
	ge
	turning_dwell_time_representation entity defined in ISO 14649-12 is not defined. 
	Add ‘turning_dwell_time_representation’ entity definition
	ACCEPT – There is no turning_dwell_time_representation in the published P12 document,  but went through and made sure all definitions match in the mappings.

Added a feed_direction to contour_turning

	KR3
	5.2.3.1.34
	
	ed
	The type of feed_per_revolution is REAL in 14649-12. But, the type of this attribute in AP238 is defined as measure_representation_item and length_measure_with_unit 
	Change to measure_representation_item with a value_component of type numeric_measure like ‘feed speed’ described in WR2.
	ACCEPT 

	KR4
	5.2.3.1.63
	
	ed
	representation_item with a name of ‘back clearance angle’ in WR2 is wrong. This attribute is defined as ‘end _clearance_angle’ in 14649-12
	Change ‘back clearance angle’ to ‘end clearance angle’
	See KR-9.  Can not find end clearance angle in my proof version of P121 but will update mappings to match whatever the published version contains 

	KR5
	5.1
	Table 2
	ed
	In the reference path of main_workplan of PROJECT (Application element), an arrow direction (=>) of product_definition_process is incorrect.
	Change the arrow to opposite direction.
	ACCEPT

	KR6
	5.1
	Table 3
	ed
	In the reference path of its_rawpiece of WORKPIECE (Application element), product_definition_usage, a subtype of product_definition_relationship, is omitted.
	Add product_definition_usage  to the reference path.
	ACCEPT

	KR7
	5.1
	Table 6
	ed
	cut_start_point of MACHINING_OPERATION (Application element) is named incorrectly.
	Change cut_start_point  to start_point to be consistent with “ISO/FDIS 14649-10:2004(E)”
	ACCEPT – Changed ARM attribute name.  The AIM action_property.name remains unchanged as “cut start point”

	KR8
	5.1
	Table 8
	ed
	In the reference path of axis_constraints of MILLING_MACHINING_FUNCTION, value_range is not connected with the other elements in the path.
	Make a relationship between value_range and the other elements.
	ACCEPT – value range noted as a subtype (=>) of compound rep item

	KR9
	5.1
	Table 9
	ed
	TOOL_DIMENSION (Application element) is named incorrectly.
	Change TOOL_DIMENSION to MILLING_TOOL_DIMENSION “to be consistent with ISO/FDIS 14649-111:2002(E)”
	ACCEPT – The tool models in P111 and P121 changed significantly.  Reworked the tool mappings to match the published parts in Tables 9 and 12.  Added a user-defined milling tool to Clause 4 because the original was removed from P111.   SEDS to SC1 to restore it.

	KR 10
	5.1
	Table 9

(Table 5 ~ 13)


	te
	With the current reference path of tool_holder_diameter_for_spindle_orientation of MILLING_CUTTING_TOOL (Application element), representation.items[i], linkage between measure_representation_item value and length_measure_with_unit value is complicated causing difficulty in implementation.

*The same problems exist in all mapping tables for Application elements mapped into the AIM length_measure_with_unit elements.
	Work out another way.

How about restructuring length_measure_with_unit as a subtype of measure_representation_item?
	ACCEPT – Fundamental concepts and assumptions section updated to describe unit and measure handling for all measure types.

	KR 11
	5.2.4.4
	
	ed
	In the third paragraph of WR1 in pp 682, ‘first offset’ and ‘first face shape’ are not correct. 
	Change them to ‘second offset’ and ‘second face shape’ respectively.
	ACCEPT adoped the proposed solution.

	KR 12
	
	Figure G.29
	te
	The type of explicit_representation, which is an optional attribute of manufacturing_feature, must be geometry or topology element. But in Figure G.29, the type of explicit_representation is string. 
	Change the type of the explicit_representation from string to geometry or topology element. 
	ACCEPT – Regenerating all EXPRESS-G diagrams with latest schemas

	KR 13
	
	Figure G.30
	te
	The type of chamfer_face, first_face_shape and second_face_shape which are the attributes of the chamfer are string. They must be set of one or more faces on the boundary representation of the workpiece. 
	Change the type of chamfer_face, first_face_shape and second_face_shape from string to a set of the faces. 
	ACCEPT – Regenerating all EXPRESS-G diagrams with latest schemas

	KR 14
	
	Figure G.30
	te
	The type of edge_round_face, first_face_shape and second_face_shape which are the attributes of the edge_round are string. They must be set of one or more faces on the boundary representation of the workpiece.
	Change the type of edge_round_face, first_face_shape and second_face_shape from string to a set of the faces.
	ACCEPT – Regenerating all EXPRESS-G diagrams with latest schemas

	KR 15
	
	Figure H.1
	te
	In EXPRESS-G of action method, turning_type_strategy is missing
	Add turning_type_strategy as a subtype of the machining strategy
	ACCEPT – Regenerating all EXPRESS-G diagrams with latest schemas

	KR 16
	
	Figure H.1
	te
	In EXPRESS-G of action method, turning_type_operation is missing
	Add turning_type_operation as a subtype of the machining operation
	ACCEPT – Regenerating all EXPRESS-G diagrams with latest schemas

	SE1
	general
	
	ge
	The standard needs to be fully harmonised with ISO 14649.
	
	ACCEPT – See  resolution to CH12 and others.  Where additional information requirements are indicated for harmonization with ISO 10303 parts or other reasons keep in AP238 and submit SEDS to SC1 on ISO 14649 requesting that they be added in the next edition for harmonization.  

	UK1
	4.2.43.1
	Final_features
	ed
	The use of final_features is important for manufacturing activities (in addition to material removal) and subsequent machining operations. Greater emphasis needs to be placed on the importance of defining the relation between process features and final features.
	Add to paragraph, identify related tasks, inspection for example, which benefit from the final feature form being identified.
	ACCEPT Added note as follows:  Consider the flow of data through the design and manufacture of a part.   The features on the final part are usually part of the input to process planning, and may be described by an AP 224 data set.  The output of macro process-planning may be described as an AP 240 data set and will include these features but may identify additional intermediate features related to a particular process.   This part of ISO 10303 describes the micro process-plan and is concerned with the features associated with a particular process, but having the ability to associate a process step with the ultimate feature on the final part allows us to preserve information flowing down from the larger process-plan.  This will be of benefit to related downstream tasks, such as inspection, which could use the tracability to pinpoint critical areas of interest in the micro and macro process-plans.

	UK2
	turning_workingstep
	Table 11
	Te/ed
	Mapping table states its_features rather than its_feature
	Make singular or define as its_features to make consistent with final_features.  The its_feature seems to be used with milling and its_features with turning; Is this intentional?
	REJECT – The turning workingstep has a plural attribute while the milling one is singular

	UK3
	ARM diagram 4
	Figure G.4
	Te/ed
	States its_features rather than its_feature
	Make singular.
	See UK2

	UK4
	XML for instance #33
	K.4.15
	Te/ed
	The xml example states its_features rather than its_feature
	Make singular.
	See UK2

	UK5
	5.2.1.2.2
	Figure 12 example text
	ed
	A double full stop 
	Remove one.
	ACCEPT – Adopted proposed change

	UK6
	Document change log
	Features To Workingstep
	ed
	For clarity avoid use of machining_workingsteps
	Change machining_workingsteps 

to machining workingsteps
	ACCEPT – Adopted proposed change

	US 1
	Clause 4
	
	TE
	[Comments US 1-25 capture issues and questions discovered by the US AP-238 CC1 Testing Forum and other DIS implementation activities]

Toolpath needs an ID 

All other major ARM concepts (operation, workingstep) have an ID attribute associated with them, but toolpaths do not.  This would be helpful for tracing the toolpaths through the process lifecycle.


	Add ARM ID attribute for toolpath
	ACCEPT – Adopted proposed change. SEDS submitted to SC1

	US 2
	Clause 4/ 5.2.1
	
	ED
	Transition from Tool Requirements to Actual Tool

As one goes from higher level process descriptions (workingsteps, features) down to lower level process descriptions (toolpaths), the tool requirements associated with an operation will need to be more and more specific.

At some point, we will want to be able to find the actual tool numbers that people are used to using today.  How can we do that?   Is this some extra information associated with the setup or tool?   Using the tool  id attribute is probably a bad idea, since these ids should be more descriptive than a tool number.


	Clarify usage in fundamental concepts and assumptions section.  Consider making ARM improvement if needed.
	ACCEPT -- Add its_usage field to machining tool that links to ARM tool_usage that transitions to actual tool with position and product information about tool.  Added library_reference UOF to support reference to tools defined in PLIB libraries

Since the explicit tool shape is now available, the tool_holder profile attribute referenced in CH17 is no longer needed and has been removed.

	US 3
	Clause 4, boolean ARM attributes
	
	TE
	Boolean values are not optional

The 14649 specs never make Boolean values optional even though a missing value can easily have a default value.  In AP-238 it makes sense to make these optional since it can simplify the data. 
	Add verbage to clause 4 indicating that these are optional and whet the default value is.
	ACCEPT - ARM change not needed  Added notes in the mapping table giving defaults for the following.

Toolpath,technology, milling_technology, milling_machine_functions, turning_technology turning_machine_functions, boring_operation, tapping,thread_drilling., turning_machining_strategy.,two5D_milling_strategy.

	US 4
	Clause 4 / 5.2.1
	
	TE
	Feature required when just doing toolpaths

The 14649 specs makes feature a required attribute of every workingstep even when just a toolpath is being used.   There is a “toolpath feature” which is intended for this case, but even here, the feature must have a placement and other information that we do not have when just doing toolpaths.  Perhaps we could make the feature placement the first point in the toolpath, or else put it at the workpiece origin.


	Clarify usage in fundamental concepts and assumptions section.  Consider making optional in the ARM when only toolpath is used.
	REJECT - feature is useful to get implementors thinking about the additional capabilities that can be added

	US 5
	Clause 4 / 5.2.1
	
	ED
	Spindle Off? CW? CCW?

The 14649 specs sets the spindle speed in technology, but there is no separate way to turn the spindle off.  Does setting the spindle speed to zero turn it off?   Similarly, clockwise and counter-clockwise rotation is not explicitly called out.  Is clockwise handled as a positive speed and CCW as a negative speed?   That may work for rotational speed, but what if the spindle is specified as the surface speed (cutting speed)?

Another potential problem is that spindle can only be specified for a workingstep via an associated technology.  If one is evaluating an nc_function element of a workplan (index table, display message, load/unload tool?), no technology is present.  Should the spindle remain at the previous value? turn off? Controllers choice?


	Clarify usage in fundamental concepts and assumptions section.
	ACCEPT – Added text

In this part of ISO 10303, the same sign convention shall be used for spindle speeds described as either rotational or linear speeds: positive linear speed describes counter-clockwise spindle rotation and negative linear speed describes clockwise spindle rotation.  The rotational direction is as observed looking from spindle to workpiece.   A zero rotational or linear speed shall indicate a stopped spindle.

	US 6
	5.2.5.31
	
	ED
	Function verify_rep_desc should refer to name instead

The function verify_rep_desc_for_action_property is used in several rules to constrain a representation that can describe a property in several ways.  In particular, this is used with the machining_feed_speed_representation, machining_spindle_speed_representation and the dwell time representation.

These representation subtypes use the name attribute to indicate the way in which the value is described.  The where rules on the representations constrain the set of possible values for the name attribute.

The verify_rep_desc_for_action_property incorrectly talks about the value of the description attribute.  It should talk about the value of the name attribute.


	Rename as verify_rep_name_for_action_property.  The definition should be as follows:

FUNCTION verify_rep_name_for_action_property (

    cad : 
 characterized_action_definition;

    prop_name :  STRING;

    desc_names : SET OF STRING

    ): LOGICAL;

    RETURN (0 = SIZEOF (QUERY (prop <*

            get_action_property (cad, prop_name) | NOT

            (0 < SIZEOF (QUERY (prep <* USEDIN (prop, 'INTEGRATED_CNC_SCHEMA.'+

               'ACTION_PROPERTY_REPRESENTATION.PROPERTY') |

               (prep.representation.name IN desc_names)

                )))

        )));

END_FUNCTION; 


	ACCEPT changed definition in 5.2 and usage throughout document 

	US 7
	5.1
	Table  4, Toolpath_ Feature
	
	Toolpath_feature conflicts with AIC522 local rule

The Toolpath_feature is mapped as an instanced_feature with a description string of “toolpath”, however this conflicts with WR3 on its feature_definition supertype.  This rule says that a feature_definition must also be an instance of one of the specific feature subtypes (boss, pocket, etc.).

One option that we considered was to change the mapping for toolpath_feature to an externally_defined_feature_definition, but this has its own problems. WR1 of that says that an externally_defined_feature_definition must have strings that identify it as either a gear, thread, knurl, or marking.

Something in the AIC522 local rules must be relaxed in order to accommodate this usage.  The suggested fix is to change feature_definition.WR3, so that the TYPEOF test no longer says exactly one of the subtypes ("=1").  Instead it says at most one of the subtypes ("<=1") to allow for a plain instanced feature.  This still constrains people from combining more than one.   Then if AP-224, AP-240 or others want to strengthen this to “=1” in a RULE, they can.


	No further action necessary.  

Len Slovensky reviewed the suggested resolution  ("<=1") and in email dated 2005-01-24 agreed to adopt it for AIC 522e2.
	ACCEPT - No further action necessary

	US 8
	5.1
	Table 7, Toolpath
	ED
	Toolpath its_speed mapping for speed curve

The mapping for Toolpath_speed was relaxed to allow a general bounded_curve, but the mapping table reference in Toolpath.its_speed still refers to the older, more specific bspline curve usage.  


	Correct this so that it only calls for bounded_curve. (corrected document on 2005-01-03 DTL)
	ACCEPT - No further action necessary

	US 9
	5.2.3.1.36
	WR1
	ED
	Text description of machining_functions.WR1 incomplete

In the AP-238 document, the textual description for machining_functions WR1 does not describe the part of the expression that talks about axis constraints.  Need to add another bullet describing this.  (corrected document on 2005-01-07 DTL)

The EXPRESS for this case could be strengthened to enforce the optional property condition and change the query so that, if specified, the representation should contain at least one value_range.   Right now the rule allows a property without any value ranges.  In this case, is it better to omit the entire property?


	Add another bullet to text description of WR1 to describe the axis constraints.  (corrected document on 2005-01-07 DTL)
	ACCEPT - No further action necessary

	US 10
	5.1
	Table 7, Toolpath
	ED
	Toolpath.its_type mapping table text does not match EXPRESS

In the AP-238 document, the mapping table entry for TOOLPATH its_type property incorrectly calls for an action_property.name of “movement type”.  The EXPRESS rules in machining_toolpath.WR3 call for the property name to be “trajectory type”.  


	Correct the mapping table so that it matches the EXPRESS.  (corrected document on 2005-01-07 DTL)
	ACCEPT - No further action necessary

	US 11
	Clause 4 / 5.2.3.1.61
	
	TE
	Cutting component should not be required

As currently defined, every tool must define at least one cutting component.  This information should be optional, and in fact appears to have been removed in the next version of Part 111


	Change machining_tool.WR1 test for cutting components from 0= to 0<= to allow this to be omitted.
	REJECT

	US 12
	5.2.1
	
	ED
	Values for ratio measures (clarification)

When using ratio_measure_with_unit, such as with the feed ratios on multistep drilling, it is unclear what the unit should be.  (see issue US15)  Also, there seems to be some confusion over the numeric value.   The value is a multiplier (0 to 1), not a percentage (0 to 100).

If you want to specify half speed, use 0.5, not 50.   If you want to specify twice speed, use 2, not 200.  Perhaps this should be added to the AP document somewhere in a note.
	Update fundamental concepts and assumptions to document usage as described.
	ACCEPT – Fundamental concepts and assumptions section updated to describe unit and measure handling for all measure types.

Usage of ratios documented in this section as well.

	US 13
	5.2.1
	
	ED
	Complete circles in toolpaths (clarification)

When describing a toolpath containing a circular arc, one must use an instance of trimmed_curve.  The trimmed_curve.basis_curve attribute is an instance of circle, and the trim_1 and trim_2 attributes contain cartesian_points representing the start and end points respectively.

To describe a complete circle, use the same trimmed_curve approach, but the trim_1 (start) and trim_2 (end) points are be the same point in space, and specify where the cutter enters & exits the circle.  The start and end may either reference the same cartesian_point instance or two instances with identical XYZ values.

[image: image3.png]


An example of such arcs and circles might occur when roughing out a circular pocket.  There may be an entry arc, full circle and then exit arc.


	Update fundamental concepts and assumptions to document usage as described.
	ACCEPT – Added clarification and examples  to 5.2.1

	US 14
	Clause 4
	
	TE
	Freeform Milling operation can not distinguish between roughing and finishing.

As originally modeled in the Part 11 document, freeform milling operation does not distinguish between roughing and finishing.   The other types of milling operation (bottom & side milling) do have separate roughing and finishing subtypes that are mapped in the AIM to an action_method.description value of either “roughing” or “finishing”.  There are similar pairs in the turing operations as well.   When using freeform_milling_operation to provide a toolpath, CNC controls can provide important efficiency gains if we can indicate whether it is intended as a roughing or finishing operation.

An example of this is FANUC “Super G” mode, if you know that you are roughing, you can drive the machine much faster.

	In the AP-238 document, roughing and finishing subtypes should be added to the ARM with mappings to an action_method.description value of either “roughing” or “finishing” the same as the other operation types.


	ACCEPT - Added roughing and finishing subtypes as per other milling and turning operations.  
SEDS to SC1/WG7

	US 15
	5.2.1
	
	ED
	What units should be used for counts, ratios, and parameter_values?

It is not clear from the mapping tables, integrated resources or the EXPRESS what sort of unit to use with count measures or ratio measures.  The following ARM attributes are mapped to count_measures in the AIM.

CIRCULAR_OFFSET.index

CIRCULAR_OMIT.index

CIRCULAR_PATTERN.number_of_feature

NGON_PROFILE.number_of_sides

RECTANGULAR_OFFSET.row_index and column_index

RECTANGULAR_OMIT.row_index and column_index

RECTANGULAR_PATTERN.number_of_rows and number_of_columns

MILLING_TOOL_BODY.number_of_teeth

KNURL.number_of_teeth

The following ARM attributes are mapped to ratio_measure in the AIM:

THREAD.number_of_threads

TOOLPATH.its_speed

DRILLING_TYPE_OPERATION.feed_on_retract

DRILLING_TYPE_STRATEGY.reduced_cut_at_start

DRILLING_TYPE_STRATEGY.reduced_feed_at_start

DRILLING_TYPE_STRATEGY.reduced_cut_at_end

DRILLING_TYPE_STRATEGY.reduced_feed_at_end

TWO5D_MILLING_STRATEGY.overlap

CONTOUR_TURNING.variable_stepover_feed

TURNING_MACHINING_STRATEGY.variable_feedrate

The following are mapped as parameter_value (but should probably be changed to counts as described in the next issue):

INDEX_PALLET.its_index

INDEX_TABLE.its_index


	Update fundamental concepts and assumptions to document usage as described below.

For counts and parameters, the recommended solution is to use a context_dependent_unit with a name of ‘count’ and ‘parameter’ respectively.  For the ratios, a special subtype of named_unit exists called ratio_unit.  The supertype of statement in the named_unit definition seems to indicate that this might be combined with something else in a complex instance, but it is not clear what would be appropriate.  Usage in the AP-224 test files appears to be to use an instance of ratio_unit by itself.

So ultimately, a data set may contain three separate units as shown below. These unit definitions refer to dimensional exponents that are all zero:

#100=CONTEXT_DEPENDENT_UNIT (#200, 'count');

#110=CONTEXT_DEPENDENT_UNIT (#200, 'parameter');

#120=RATIO_UNIT(#200);

#200=DIMENSIONAL_EXPONENTS (0.,0.,0.,0.,0.,0.,0.);

This usage should be either documented in the fundamental concepts and assumptions section or else called out explicitly in the mapping tables.
	ACCEPT – Fundamental concepts and assumptions section updated to describe unit and measure handling for all measure types.
Parameter values have all been changed to counts.

	US 16
	5.1
	Table 8, Index Table and Pallet
	TE
	INDEX TABLE/PALLET value should map to count_measure rather than parameter_value

The following are mapped as parameter_value, but given the pre-existing usage of count measures for index values as seen in the replicate features, it would be more consistent to change the mappings to a count_measure instead.

INDEX_PALLET.its_index

INDEX_TABLE.its_index


	Change mappings to a count_measure.
	ACCEPT changed mapping, local rules WR4 and WR5 in machining_nc_function, add verify_count_measure_ action_method and removed verify_parameter_action_method

	US 17
	5.1
	Table 3, Numeric Parameter
	TE
	NUMERIC_PARAMETER.its_parameter_unit mapping should support both named and derived units

The NUMERIC_PARAMETER.its_parameter_unit attribute is mapped to a named_unit, but this does not permit the use of derived units such as density.  The mapping should be changed to end at the “unit” select type so that either a named_unit or derived_unit can be provided.


	Change mappings to permit named_unit or derived_unit.
	ACCEPT – changed mapping to go to the unit select allowing either one, added a dependent instantiable rule for derived units to match the one for named units.

	US 18
	Clause 4, 5.1, and 5.2
	
	TE
	Are volume and area measure/unit subtypes required for geometric validation properties.

Given that an AP-238 data set can contain an Advanced B-REP shape description of the workpiece, the associated geometric validation properties may also accompany the shape for verification purposes.  The DIS schema does not include the volume_unit or area_unit subtypes of named_unit nor the volume_measure_with_unit or area_measure_with_unit subtypes of measure with unit.  If these are required to properly convey the geometric validation properties they should be added to the schema.


	If volume and area geometric properties are to be added, the AIM express needs the measure with unit subtypes, unit subtypes, and the ARM needs definitions for the validation properties, most likely as properties on Workpiece.
	ACCEPT – Added area_measure, volume_measure, , mass_measure, mass_measure_with_unit, mass_unit to AIM

Did not add area_unit, area_measure_with_unit, volume_measure_with_unit,volume_unit are deprecated in P41 because of definition problems

	US 19
	Clause 4 / 5.2.1
	
	TE
	Can not reuse toolpaths in multiple locations

Currently, toolpaths can only describe a single absolute path in the part space.  The only reuse possible is to run the same toolpath in the same location (the notion of a “free pass” in machining to pick up material left by tool deflection).

There is no way to run a toolpath in multiple locations, such as when machining multiple identical features on a part.  Given a part with four “widgets” a traditional program might define one set of tool motions using relative coordinates and then move to four different starting points and run that one set of motions four times.  With the current STEP-NC toolpath stuctures, one must define four different toolpaths with the different absolute coordinates.

A simple way to correct this would be to define a new type of toolpath that applies a transformation to another toolpath.   This is similar to the way that assemblies are handled in STEP.  A suggestion for the new ARM type is shown below.  The base toolpath could describe a path in absolute coordinates starting at 0,0,0 and then the axis placement gives the location and orientation in space where it is to be used.  This allows the toolpath to be reused in many different locations, but still describes the path as a complete curve (unlike the use of G-code relative coordinates, which requires a “backplot” to understand)

ENTITY relative_toolpath

   SUBTYPE OF (toolpath)

   orientation : axis2_placement_3d;

   base_toolpath : toolpath;

END_ENTITY;

The mapping would be handled as with all of the other toolpaths.  The orientation would be handled as a normal action_property and the base_toolpath would be related by an action_method_relationship.  Alternatively, a cartesian_transformation_operator could be used instead of an axis2_placement_3d if scaling were to be allowed.

Some toolpath types may not be appropriate as the base_toolpath, because it is not relocatable (axis_trajectory), has no location (feedstop), or has a location defined in terms of the location of other entities (connect_direct).   This can be handled either by defining a WHERE rule forbidding these types or by stating in the relative_toolpath definition that the orientation is meaningless in these cases.

Furthermore, there is some ambiguity in ISO 14649-10, section 4.8.4, which says that the basiccurve of a cutter_location_trajectory is “a 3D curve defining the cartesian co-ordinates of the cutter location point in the workpiece co-ordinate system or the local coordinate system of the feature, respectively.”   However, the standard does not define how one would choose one frame of reference vs. the other.  Similar verbage can be found in the definitions of cutter_contact_trajectory, approach_lift_path, and connect_secplane.  This might provide a separate avenue for addressing this issue, but one in which the transformation is more limited in scope.


	Clarify in the fundamental concepts and assumptions how toolpaths are to be relocated, either through existing mechanisms brought in from ISO14649 or through new definitions.   The mechanism must be clear and free of side-effects. 
	Discussion identified two activities:

1) Reuse a single toolpath in a different location.  Current ARM does not cover.  proposal for transformed toolpath addresses this axis placement + reference to another toolpath

DEFER Should also be in 14649, propose addition

2) Reuse all toolpaths from an operation in a different location ISO 14649 does by using origin from different features, but this doesn’t work for 238 because of harmonization constraints.  AP238 may use feature from upstream with origin that was convenient for designer.   Make explicit as axis placement on workingstep.  Would have same numeric value as ISO 14649 feature placement.  Default is global space.

ACCEPT added machining_workinstep.toolpath_orientation att.

	US 20
	Clause 4 / 5.1
	
	TE
	Need support for product shapes other than advanced brep

As originally defined the ARM, a data set may only describe the shape of a workpiece using an Advanced B-REP (AIC 514 advanced_brep_shape_representation)  During testing we regularly encountered workpiece data coming from upstream AP-203/214 files but described by one of the other types of shape_representation supported by those APs, such as manifold_surface_shape_representation.


	The suggested fix is to relax the requirement for advanced_brep_shape_representation to instead allow the more general shape_representation type.  Then add extend the EXPRESS to support all of AICs for AP-203  CCs 2-6 (some of which are already present in the schema) This includes:  AIC 514 advanced_brep (already present), AIC 512 faceted brep, AIC 509 manifold surface (already present), AIC 501 edge-based wireframe, AIC 502 shell-based wireframe, AIC 507 geometrically-bounded surface (already present), and AIC 510 geometrically-bounded wireframe.
	ACCEPT – Updated workpiece geometry and bounding geom., as well as in_process_geometry to handle shapes described by AIC 501, 502, 507, 508, 509, 510, 512, as well as the original AIC 514.

	US 21
	Clause 4 / 5.1
	
	TE
	Workpiece should have same PDM fields as project

As originally defined the ARM, the project has a range of PDM attributes (owner, approval, release data), but the workpiece has none.  During testing we regularly encountered workpiece data coming from upstream AP-203/214 files with associated owner and approval data, but without an ARM path from workpiece, applications can not easily take advantage of it.  The ARM definition for workpiece should have, at very least, the same PDM fields as project.


	
	ACCEPT –To track this PDM information add the following fields to the Workpiece:

its_category, its_components, its_people, its_orgs, its_datestamps, its_timestamps, its_approvals, product_people, product_orgs, product_datestamps, product_timestamps, product_approvals, revision_id, revision_people, revision_orgs, revision_datestamps, revision_timestamps, revision_approvals
And the following new AOs Assigned_person, Assigned_organization, Assigned_date, Assigned_time, Workpiece_assembly_component
Also changed its_id mapping to product.id for compatibility with other APs
See SEDS submitted to SC1 as per CH19 for specifics.

	US 22
	Clause 4
	
	TE
	Inconsistant meaning for Tool Axis curve


In the cutter location trajectory, the associated “tool_axis” bounded curve is to be interpreted as a series of IJK values indicating the tool orientation.  In the cutter contact trajectory, the very same “tool_axis” curve is supposed to be interpreted as a series of yaw and pitch angles, in degrees.  This is confusing, inconsistant and unnecessary.  It looks like the ISO 14649 definitions were created by two different people.  


	The tool axis convention should be changes so that they are IJK in both.
	ACCEPT – Changed in clause 4, SEDS to SC1

	US 23
	5.2.1.3.65
	
	TE
	Representation context for Tool Axis curve

Since the tool axis curve is to be interpreted as direction vectors, the AIM representation context should be used to indicate this interpretation.  A normal geometric representation context with associated units is not really appropriate since directions are unit-less.


	Investigate whether something like a “direction” or “direction curve” representation_context already exists and create if necessary.  The local rules on machining_toolpath should be updated to require the use of the appropriate context.
	ACCEPT –  Added discussion and examples to 5.2.1,  There is no need to have a separate geometric context since ap224 does not require anything like that for direction shape rep.

	US 24
	Clause 4 / 5.2.1
	
	ED
	Interpretation of the Surface Normal curve

The ISO 14649 descriptions of cutter contact and cutter location toolpaths does not define how the surface normal curve is to be interpreted.  It is reasonable to assume that the intent is to handle it as IJK direction values as with tool axis. 


	Update clause 4 or the fundamental concepts and assumptions section to document this understanding.
	ACCEPT – Only affected cutter location trajectory.

Added clarification in clause 4, SEDS to SC1

	US 25
	Clause 4 / 5.2.1
	
	ED
	What does it mean to have "matching parameterization" for toolpath basis, axis and normal curves.

The ISO 14649 descriptions of cutter contact and cutter location toolpaths insist that the bounded_curves that describe basis, tool axis, and surface normal must have the same parameterization.

If you have a b-spline curve, it means that you put the same U and V into both curves and get the appropriate XYZ or IJK values. 

    basis curve ==> f(u,v) = (x,y,z);

    tool axis   ==> f(u,v) = (i,j,k);

If the curve is in normal space, such as a polyline, how is the issue of matching parameterization to be handled?

    basis ==> f(x,y,z) = 1;

    taxis ==> ?

Since there is no parameterization to synchronize, the only sensible thing seems to be to describe the tool axis at the start and end of the curve, and then linearly interpolate between the two directions as we move along the basis curve.  Polylines and composite curves are segmented, so we can specify the direction at each segment.


	The suggested usage is as follows, and should be documented in the fundamental concepts and assumptions:

Except for the cases described below, the tool axis curve should be given as polyline with two points.  The first point indicates the tool axis at the start of the curve, and the second point indicates the tool axis at the end of the curve.

If the tool axis is given for a b_spline_curve, it should be given as a b_spline_curve that returns the appropriate IJK values for a given UV pair, or as a polyline with a start and end point.

If a tool axis is given for a polyline, it should be given as a polyline with the same number of points.

If the tool axis is given for a composite curve, it should be a composite curve with the same number of curve segments.  Each segment should be as appropriate for the basic curve type in the corresponding segment.

If the tool axis is given for a trimmed_curve, bounded_pcurve, or bounded_surface_curve, it should be given as appropriate for the underlying curve.


	ACCEPT – Added clarification to 5.2.1

	US 26
	
	
	TE
	Need support for specifying assumed machine tool characteristics

AP-238 files should include minimum machine tool characteristics required by the program, such as number of axes, spindle horsepower and axes ranges of travel. This will allow the CNC to easily flag programs that cannot be machined. Otherwise, the CNC will have to perform a costly analysis of the complete program. The requirements should not accompany an AP-238 file, but should be part of the AP-238 file, since it will be difficult to ensure that a collection of files will always be conveyed together. 

ASME draft standard B5.59-2 describes the required information and is a candidate reference. This standard is expected to go to ISO for full international standardization. 
	Follow ASME B5.59-2 through US ratification and ISO standardization, determine those elements applicable to AP-238 machine tool requirements specification, and incorporate into the earliest revision or edition that can reference that ISO standard. 


	ACCEPT – In the ARM added a new attribute to workplan called machine requirements that refers to a machine_parameters ARM type.   Since this parallels the operation -> tool reqs relation, in the AIM, this is mapped to an action resource subtype called machining_execution_resource.

SEDS submitted to SC1


Issues found by the project during comment resolution and implementation testing

	1
	5.1
	Table 1
	ED
	Plus_minus_value was called Plus_minus_bounds in the EXPRESS-G for the ARM
	The original name from ISO-14649-10 is plus minus value, but as part of the GDT harmonization the “plus minus bounds” name slipped in because that is the naming convention used in AP-214 and the modules.

Update the EXPRESS-G and ARM express to use the original “plus minus value” term consistently.
	Adoped proposed solution.

	2
	4.2.54, 5.1
	Table 1
	ED
	Significant digits appears twice, in Plus_minus_value and Value_with_tolerance.
	Eliminate the duplicate in Plus_minus_value.  As part of the GDT harmonization, it was moved to val with tolerance.  ARM EXPRESS-G already shows it this way, but the mapping tables and clause 4 need to be corrected.
	Adopt proposed solution

	3
	5.1
	Table 4:


	ED
	COUNTERBORE_HOLE

COUNTERSUNK_HOLE

the path the root object is missing a paragraph break in the second to  last line.  

GENERAL_PATTERN.replicate_locations

  misspelled line 5, spelling error:

       characterized_definition = charcterized_object

RECTANGULAR_PATTERN.spacing

Lines 4-8: SELECT problem: characterized_object is not a shape_definition

RECTANGULAR_PATTERN.its_direction

Lines 5-6: shape_definition should be replaced with characterized_definition

RECTANGULAR_PATTERN.number_of_rows, number_of_columns, row_spacing, 

row_layout_direction, :

erronious selection shape_definition

REGION_PROJECTION.proj_curve: line6

replace surface_of_linear_extrusion.swept_curve with 

swept_surface.swept_curve

REGION_SURFACE_LIST (root path)

line 13 should have a newline in

    { property_definition => product_definition_shape }

TOPOLOGICAL_REGION (root path)

line 2: shell_based_surface_model.shells does not exist.  (did you mean  sbsm_boundary?)

CIRCULAR_PATTERN.angle_increment:

   the path assumes that feature_definition is a characterized_object.

PLANAR_FACE.its_boss:

   the end of the path does not construct and AND/OR as required

same for POCKET.its_boss
	
	Corrected as indicated

	4
	5.1
	Table 5
	ED
	In TOOL_PROBING.max_wear line 17 of the path there is

    measure_with_unit =>

The next line is an attribute declaration, so the => is a syntax error.
	
	Corrected as indicated

	5
	5.1
	Table 5
	ED
	In CHANNEL and TOUCH_PROBE the derived attribute representation.description  is used.  The intent is to use the explicit name attribute instead of the derived


	Change the mapping to avoid the use of the derived attribute.  Identifiy the application object using the representation.name field rather than representation.description and then map the its_id field to a descriptive rep item contained within the representation.  This also addresses the local rule within represntation that says it must contain at least one item.
	Adopted the proposed change for both channel and touch probe.

	6
	4,5.1, Annex G
	Table 13
	ED
	RADIAL_SIZE_DIMENSION.radius_type missing from ARM express-g.  Also the string value in the mapping table and clause 4 must be changed to use the iso spelling “centred” rather than “centered”


	
	Added to ARM express and updated the string in mapping table and clause 4 explanation

	7
	Annex G
	
	ED
	TARGET_STRAIGHT_LINE.target_length is missing from ARM express-g


	
	Added to ARM express

	8
	4.2.21, 4.3.1.1
	
	ED
	DATUM_DEFINED_BY_TARGETS the attribute “target” should be called “defined_by”.
	
	Changed as described

	9
	5.1
	Table 13
	ED
	SINGLE_DATUM should not have an entry for defined_by.  As part of GDT harmonization, this was moved to DATUM_DEFINED_BY_FEATURE and DATUM_DEFINED_BY_TARGETS and the mapping table already has defined_by entries under those ARM objects.
	
	Removed defined_by table entry.

	10
	5.1
	Table 4
	ED
	Profile_feature to linear_path (as profile_swept_shape) Has {} text that makes sense for the boundary but not the path. The text should be "path feature component usage" as per the rules in AIC 522
	
	Removed the boundary occurrence strings from the intermediate shape aspect.  AIC 522 should really be updated to call for course of travel occurrence to match the other features.

	11
	5.1
	Table 4
	ED
	In the latest AIC 522, BOSS on planar face, pocket and step now uses the string 'uncut  volume' rather than 'uncut area' need to change mappings.
	
	Updated mappings as described.

	12
	5.1
	Table 4
	ED
	In the mapping for the BOSS its_boundary property, it is not clear how the different occurrence strings are used. And for harmonization with ap224, there are other strings that go along with it in the boss description attribute.
	Change the mapping to:

boss <=

feature_definition <=

characterized_object

#1:   { (characterized_object.description = 'circular')

#2:     (characterized_object.description = 'complex')

#3:     (characterized_object.description = 'rectangular')}

characterized_definition = characterized_object

characterized_definition <-

property_definition.definition

property_definition =>

product_definition_shape <-

shape_aspect.of_shape

#1:   { (shape_aspect.description = 'circular profile occurrence')

#2:     (shape_aspect.description = 'enclosed profile occurrence')

#3:     (shape_aspect.description = 'rectangular profile occurrence')}

shape_aspect <-

shape_aspect_relationship.related_shape_aspect

{ shape_aspect_relationship =>

shape_defining_relationship }

{ shape_aspect_relationship.description = 'profile usage' }

shape_aspect_relationship

shape_aspect_relationship.relating_shape_aspect ->

shape_aspect =>

#1:   (circular_closed_profile)

#2:   (closed_path_profile)

#2:   (ngon_closed_profile)

#3:   (rectangular_closed_profile)


	Updated as described.

	13
	4.2,5.1
	Table 4
	ED
	The shape of a BOSS in ap224 is given by a profile and path.  In 238, the profile is there, but the linear path was forgotten when harmonizing all of the other features.


	Add to the ARM as follows:

ENTITY boss 
(* m1 *)

SUBTYPE OF(machining_feature);

its_boundary:               closed_profile;

slope:                      OPTIONAL plane_angle_measure;

boss_height:  
linear_path;
-- ADD TO 238

END_ENTITY;

Add mapping  the same as other courses of travel, but with the strings 'boss height' and 'boss height occurrence' as follows:

boss <=

feature_definition <=

characterized_object

characterized_definition = characterized_object

characterized_definition <-

property_definition.definition

property_definition =>

product_definition_shape <-

shape_aspect.of_shape

{ shape_aspect.description = 'boss height occurrence' }

shape_aspect <-

shape_aspect_relationship.related_shape_aspect

{ shape_aspect_relationship =>

shape_defining_relationship }

{ shape_aspect_relationship.name = 'boss height' }

{ shape_aspect_relationship.description = \

'path feature component usage' }

shape_aspect_relationship

shape_aspect_relationship.relating_shape_aspect ->

{ shape_aspect.description = 'linear' }

shape_aspect =>

path_feature_component
	Updated as described.
SEDS submitted to SC1

	14
	5.1
	Table 4
	ED
	Both feature shape_aspects (round_hole, pocket, etc) and feature component shape_aspects (hole_bottom, taper, etc) are described by an associated shape_rep_with_parameters.  For features, this is linked through an instance of product_definition_shape, but for the components it should be linked through a property_definition.

The mappings however require a roduct_definition_shape in all cases.  This causes problems when interoperating with ap224, which just uses a prop_def for feature components.   
Furthermore product_definition_shapes can only be on product_definitions, PD_relationships, or characterized_objects.  The instanced_features and replicate features are OK since they inherit from CO, but the transition features and all feature components (paths/profiles/etc) can not have a PDS.

A shape_definition_representation pointing to a normal property is OK though, and that is the pattern used for shape_def_with_params
	 Eliminate the{ property_definition => product_definition_shape } constraint for:
angle_taper.angle

circular_closed_profile.diameter

circular_offset.angular_offset

circular_offset.index

circular_omit.index

circular_path.radius

circular_pattern.angle_increment

circular_pattern.base_feature_diameter

circular_pattern.base_feature_rotation

circular_pattern.number_of_feature

conical_hole_bottom.tip_angle

conical_hole_bottom.tip_radius

diameter_taper.final_diameter

flat_slot_end_type.corner_radius1

flat_slot_end_type.corner_radius2

flat_with_radius_hole_bottom.corner_radius

linear_path.distance

linear_profile.profile_length

ngon_profile.circumscribed_or_across_flats

ngon_profile.diameter

ngon_profile.number_of_sides

partial_area_definition.effective_length

partial_area_definition.maximum_length

partial_area_definition.placement

partial_circular_path.sweep_angle

partial_circular_profile.radius

partial_circular_profile.sweep_angle

pocket.planar_radius (from the pocket_bottom down

profile.placement

profile_floor.floor_radius

profile_floor.start_or_end

radiused_pocket_bottom_condition.floor_radius

radiused_pocket_bottom_condition.floor_radius_center

rectangular_closed_profile.profile_length

rectangular_closed_profile.profile_width

rectangular_offset.column_index

rectangular_offset.offset_direction

rectangular_offset.offset_distance

rectangular_offset.row_index

rectangular_omit.column_index

rectangular_omit.row_index

rounded_u_profile.depth

rounded_u_profile.width

spherical_hole_bottom.radius

square_u_profile.depth

square_u_profile.first_angle

square_u_profile.first_radius

square_u_profile.second_angle

square_u_profile.second_radius

square_u_profile.width

tee_profile.cross_bar_depth

tee_profile.cross_bar_width

tee_profile.first_angle

tee_profile.first_offset

tee_profile.radius

tee_profile.second_angle

tee_profile.second_offset

tee_profile.width

travel_path.placement

vee_profile.first_side_length

vee_profile.profile_angle

vee_profile.profile_radius

vee_profile.second_side_length

vee_profile.tilt_angle

woodruff_slot_end_type.radius
chamfer.first_offset_amount

chamfer.angle_to_plane

chamfer.chamfer_face

edge_round.radius

edge_round.first_offset_amount

edge_round.second_offset_amount

edge_round.edge_round_face

edge_round.first_face_shape

edge_round.second_face_shape

region_projection

region_surface_list

topological_region

Added product_definition_shape constraints to:

circular_pattern.angle_increment

circular_pattern.number_of_feature

circular_pattern.base_feature_diameter

circular_pattern.base_feature_rotation

diagonal_knurl.helix_angle

diamond_knurl.helix1_angle

diamond_knurl.helix2_angle

knurl.tooth_depth

knurl.diametral_pitch

knurl.root_fillet

knurl.number_of_teeth

knurl.major_diameter

knurl.nominal_diameter

outer_diameter.diameter_at_placement

outer_diameter.feature_length
outer_diameter_to_shoulder.diameter_at_placement

revolved_feature.radius


	Updated mappings as recommended.

	15
	5.1
	Table 13
	
	AP238 Table 13 SIZE_DIMENSION.envelope_principal 

dimensional_size 
dimensional_characteristic = dimensional_size 
dimensional_characteristic <- 
        dimensional_characteristic_representation.dimension 
          dimensional_characteristic_representation 
          dimensional_characteristic_representation.representation -> 
shape_dimension_representation <= 
shape_representation <= 
representation 
representation.name 
       #1: { representation.name = 'envelope tolerance' } 
       #2: { representation.name = '' }

the last two lines should each be enclosed in (): 
       #1: ({ representation.name = 'envelope tolerance' }) 
       #2: ({ representation.name = '' })
	
	Updated mappings as recommended.

	16
	5.1
	Table 4
	ED
	In COUNTERSUNK_HOLE, the root path is not clear that there are two different feature component relationships being referred to.
composite_hole <=

compound_feature <=

{ feature_definition =>

instanced_feature}

feature_definition <=

characterized_object

{ characterized_object.description = 'countersunk' }

{ characterized_definition = characterized_object

characterized_definition <-

property_definition.definition

property_definition =>

product_definition_shape <-

shape_aspect.of_shape

{ shape_aspect =>

composite_shape_aspect}

shape_aspect <-

shape_aspect_relationship.relating_shape_aspect

{ (shape_aspect_relationship.name = 'tapered hole')

(shape_aspect_relationship.name = 'constant diameter hole') } 

shape_aspect_relationship=>

feature_component_relationship}

	Change the path to the following to clarify that there are two separate objects being referred to:
composite_hole <=

compound_feature <=

{ feature_definition =>

instanced_feature}

feature_definition <=

characterized_object

{ characterized_object.description = 'countersunk' }

{ characterized_definition = characterized_object

characterized_definition <-

property_definition.definition

property_definition =>

product_definition_shape <-

shape_aspect.of_shape

{ shape_aspect =>

composite_shape_aspect}

shape_aspect <-

shape_aspect_relationship.relating_shape_aspect

{ shape_aspect_relationship.name = 'tapered hole' } 

shape_aspect_relationship=>

feature_component_relationship}

{ characterized_definition = characterized_object

characterized_definition <-

property_definition.definition

property_definition =>

product_definition_shape <-

shape_aspect.of_shape

{ shape_aspect =>

composite_shape_aspect}

shape_aspect <-

shape_aspect_relationship.relating_shape_aspect

{ shape_aspect_relationship.name = 'constant diameter hole' } 

shape_aspect_relationship=>

feature_component_relationship}
	Updated as recommended.  Also applied the same change to the root mapping of COUNTERBORE_HOLE.

	17
	
	
	ED
	The mappings OPEN_POCKET to open_profile and CLOSED_POCKET to closed_profile are harmonized with the ap224 GENERAL_POCKET mappings, but AP 224 defines special pocket subtypes for open and closed pockets with rectangular profiles.  Within AP 224, pockets with rectangular profiles can be represented as a general pocket ARM object or as the rectangular specialization.   

There is no provision for the rectangular open and closed pocket types, which use slightly different strings.  This means that ap224 data containing rectangular open/closed pockets can not be accommodated in an ap238 data set.

Where 238 uses 'boundary occurrence', 224 may use 'open boundary occurrence' if the profile is a square_u_profile and the characterized object description is ‘open rectangular’)

	Add an optional case to the mappings to cover the AP 224 usage.  This allows the use of pocket feature data that may have originated from an AP 224 process.

#1: preferred

#2: optional, compatible with AP 224  rectangular_closed_pocket usage

pocket <=

feature_definition <=

characterized_object

#2: { characterized_object.description = 'closed rectangular' }

characterized_definition = characterized_object

characterized_definition <-

property_definition.definition

property_definition =>

product_definition_shape <-

shape_aspect.of_shape

#1: {shape_aspect.description = 'boundary occurrence’}

#2: {shape_aspect.description = 'rectangular profile occurrence’}

shape_aspect <-

shape_aspect_relationship.related_shape_aspect

{shape_aspect_relationship =>

shape_defining_relationship}

{shape_aspect_relationship.description = 'profile usage’}

shape_aspect_relationship

shape_aspect_relationship.relating_shape_aspect ->

#1: {shape_aspect.description = 'boundary’}

shape_aspect =>

#1: (circular_closed_profile)

#1: (closed_path_profile)

#1: (ngon_closed_profile)

#1,#2: (rectangular_closed_profile)
	Added mapping option and notes as described for both the open pocket and closed pocket boundary mappings


	18
	4.2,5.1
	Table 4
	ED
	ISO 10303 pockets also have a length parameter called base_radius that describe a filet between the top of the pocket and the surrounding part face.  This is not present in the ISO 14649 descriptions.  The name base_radius could be confused with the other radii of a pocket, so a name of top_fillet_radius should be used for this.
	Add a top_fillet_radius to POCKET with mapping shown below.  Add to the ARM as follows:
ENTITY pocket 
(* m1 *)

ABSTRACT SUPERTYPE OF (ONEOF(closed_pocket, open_pocket))

SUBTYPE OF (machining_feature);

its_boss:                   SET [0:?] OF boss;

slope:                      OPTIONAL plane_angle_measure;

bottom_condition:           pocket_bottom_condition;

planar_radius:
     OPTIONAL toleranced_length_measure;

orthogonal_radius:          OPTIONAL toleranced_length_measure;

course_of_travel:  
linear_path;
-- ADD

top_fillet_radius:
     OPTIONAL toleranced_length_measure; -- ADD

END_ENTITY;

pocket <=

feature_definition <=

characterized_object

characterized_definition = characterized_object

characterized_definition <-

property_definition.definition

{ property_definition =>

product_definition_shape }

property_definition <-

property_definition_representation.definition

{ property_definition_representation =>

shape_definition_representation }

property_definition_representation

property_definition_representation.used_representation ->

{representation =>

shape_representation =>

shape_representation_with_parameters}

representation

representation.items[i] ->

{representation_item.name = ‘fillet radius’}

representation_item =>

measure_representation_item <=

measure_with_unit =>

length_measure_with_unit
	Adopted proposed solution

SEDS submitted to SC1

	19
	5.1
	Table 5
	ED
	The mapping for Workingstep does not take into account all possible ARM subtypes.  Workingstep is mapped to machining_workingstep, but in the ARM it is also the supertype of rapid and touch probing.  The AIM for the latter objects inherit from machining_process_exec rather than machining_workingstep.
	Fix mapping by using three alternates 
#1: if workingstep is a machining_workingstep or turning_workingstep 
#2: if workingstep is a rapid_movement 
#3: if workingstep is a touch_probing 

#1: (machining_workingstep) 
#2: (machining_rapid_movement) 
#3: (machining_touch_probing)
	Adopted proposed solution



	20
	4.2,5.1
	Table 4
	ED
	As defined in 14649-10, general_profile., general_closed_profile, and general_path only permit bounded_curves to be used. The definitions in ISO 10303-224 and other ISO 10303 parts permit the use of bounded_curve, edge_curve, or path to describe general profile and travel path shapes.   These additional types are used in existing AP-224 data sets to describe travel paths and profiles using edge and path elements which are already present in the advanced brep shape of a workpiece.

	Relax mappings for the following to harmonize with AP224.  Must handle bounded_curve, edge curve, and path

general_profile.its_profile

general_closed_profile.closed_profile_shape

general_path.swept_path
	Adopted proposed solution

SEDS submitted to SC1

	21
	5.1
	Table 3
	ED
	Manufacturing_feature.explicit_shape

The AP238 mapping for explicit shape is unambiguous, but an alternate, somewhat ambiguous usage has been  observed in AP224 implementations.  Not documented in the AP224 document, it consists of an unnamed property and rep containing faces.  In practice, this can only be identified after all other properties have been ruled out.
#5813=PROPERTY_DEFINITION('',$,#5812);

#5814=PROPERTY_DEFINITION_REPRESENTATION(#5813,#5815);

#5815=REPRESENTATION('',(#5818,#5816,#5817),#5321);

#5816=ADVANCED_FACE('',(#579),#591,.T.);

#5817=ADVANCED_FACE('',(#2588),#2594,.T.);

#5818=ADVANCED_FACE('',(#536),#574,.T.);

Would like to provide for this undocumented usage, but only as an alternate to the original disambiguated AP238 path.
	explicit_representation mapping as follows, additional discussion in 5.2.1 explaining the alternate usage.
#1: preferred

#2: alternate, compatible with observed AP 224 usage

shape_aspect

shape_definition = shape_aspect

shape_definition

characterized_definition = shape_definition

characterized_definition <-

property_definition.definition

property_definition

represented_definition = property_definition

represented_definition <-

property_definition_representation.definition

property_definition_representation

#1: { property_definition_representation =>

shape_definition_representation }

property_definition_representation.used_representation ->

#1: ( { representation.name = ‘explicit feature shape’ }

representation =>

shape_representation)

#2: (representation)

{ representation.items[i] ->

representation_item =>

face }


	Adopted proposed solution

	22
	4.2,5.1
	Table 4
	ED
	The AP224 start_or_end parameters are missing from round hole bottoms and pocket bottoms.  Without these parameters it is not possible to interpret the placement of some AP224 features. 


	Add to the pocket and round_hole application objects and update the mapping tables.
	Adoped proposed solution

SEDS to SC1

	23
	4.2,5.1
	Table 4
	ED
	The AP224 feature_description and feature_name parameters are missing from compound feature.  These are needed for traceability when using feature data sets that originate from AP224
	Add to the compound_feature application object and update the mapping tables.
	Adoped proposed solution

SEDS to SC1

	24
	4.2,5.1
	Table 4
	ED
	The AIM schema can handle the common AP 203/214 usage where the actual advanced brep shape of a workpiece is related to the its_geometry shape rep in the by a shape_representation_relationship  (but is not an assembly).   However the ARM and mappings for workpiece shape do not document this relationship.
	Add its_related_geometry to document the usage for clarity and  harmonization with AP203/214
its_related_geometry: 
SET [0:?] OF shape_representation;

product_definition

characterized_product_definition = product_definition

characterized_product_definition

characterized_definition = characterized_product_definition

characterized_definition <-

property_definition.definition

{ property_definition =>

product_definition_shape }

property_definition

represented_definition = property_definition

represented_definition <-

property_definition_representation.definition

{property_definition_representation =>

shape_definition_representation }

property_definition_representation

property_definition_representation.used_representation ->

representation =>

shape_representation <-

representation_relationship.rep_1

{ representation_relationship =>

shape_representation_relationship }

representation_relationship

representation_relationship.rep_2 ->

representation =>

shape_representation
	Adoped proposed solution
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