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1. Introduction

The purpose of this document is to present intermediate report of the execution of FIPs 4.25 “General revision of OCCT packaging" and 6.5 "Remove dependence of TKV3d on topological packages" (see [1]).

This report contains results of analysis of the OCCT structure and proposals for its repackaging, and is submitted for comments and remarks.

2. Purpose and approach

The main purposes of this revision of OCCT contents and packaging are:

· make OCCT structure more clear and comprehensible

· exclude unnecessary dependencies

· eliminate unused and obsolete code

· finally optimize OCCT for applications in terms of memory usage by libraries

According to initial intent the following steps are considered:

1. Document relationships between toolkits and packages (e.g. build UML-like diagrams; that can be done with help of automatic tools)

2. Identify components which are obsolete and/or not used

· the obsolete components, which have more modern and reliable equivalents (for instance, class BRepMesh_Discret, see OCC6752), should be removed from OCCT

· the unused components (see e.g. packages Dynamic and Materials in TKernel) should be considered for deletion (moving to Gallery) or moving to separate modules

3. Consider repackaging of toolkits so as to eliminate unnecessary dependencies between them and provide better separation of different layers of functionality

4. In OCCT installation procedure, provide possibility to select only needed modules (or better, toolkits) for installation

This report contains description of steps 1, 2, and 3 (analysis only).

3. Investigation of OCCT structure

The dedicated tool (occtree.tcl) has been developed to facilitate investigation of OCCT structure (separation by layers module – toolkit – package – file; cross-dependencies of all items etc.).

The tool works in WOK prompt and analyses dependencies using the following information:

· Definition of OCC modules as sets of toolkits - loaded from tcl scripts located in unit KAS:dev:ros:OS.
 
Note that similar unit has been created to describe structure of OCC Products (unit KAS:dev:Products:VAS, which stands for ‘Value-Added Software’), and the occtree tool is capable of working with Products as well.

· The definition of toolkits as sets of packages - loaded from source file PACKAGES of each toolkit.

· Cross-dependencies of packages - loaded from WOK administrative files
 (<workbench>/<platform>/obj/<pack>/.adm/<pack>.ImplDep)

The dependencies between packages are further escalated to the level of toolkits and modules

· Cross-dependencies between source files are analyzed with help of grep 

The main output of the tool is HTML documentation describing modular structure of Open CASCADE and Products with cross-dependencies between items (see [2]). That documentation has been used to detect unused or rarely used items (packages and toolkits) and redundant dependencies.

It is proposed to include this kind of documentation into OCCT6.0 documentation based on Doxygen (see FIP 4.19 “Changing approach at Reference Documentation production” in [1])
To investigate dependencies on the level of source files, the tcl commands are available allowing finding all files or packages depending on a given file or package. 

As added-value a tool allowing to check sources of the WOK workbench and return list of missing units (that depend on the modified sources) and redundant units (empty units that do not depend on any of modifications) has been created. This tool can be used as alternative to finddependences tool used currently by OCC Maintenance team.
4. Proposals for repackaging

4.1 Unused and rarely used items

In this section we summarize proposals aimed either to remove unused items (classes, packages, toolkits) completely from OCC, or moving rarely-used items (packages) from low-level toolkits to more specialized ones (closer to the place where it is used). 

The removal of items from Open CASCADE should be done in a way allowing users who might still need these items to get them freely:

· The items are moved to separate toolkits in Gallery or Products. The items that are worth to be reused in Products are put in existing or new toolkits according to their purpose. The items that are completely obsolete are moved to special toolkit TKObsolete

· The list of removed items is included in OCC Release Notes, with a remark that the removed sources can be obtained freely from OCC

· The archive containing all removed items could be included as an option in Open CASCADE installation

4.1.1 Package ShapeInterference
Package ShapeInterference from TKBool (old Boolean Operations) is not used anywhere in OCC and thus can be removed to Gallery:

· Package ShapeInterference: TKBool -> TKObsolete (Gallery)
Note: this package provides tools for detecting interference (tangencies, intersections) of shapes using Boolean operations. It is considered as obsolete since we have more advanced tool for that – Collision Detection product.
Done
4.1.2 Package Correct

Package Correct from TKBool is not used in OCC except E3 product (which is obsolete by itself). It is proposed to move that package to TKE3. The associated DRAW tools (package CorrectTest) can be moved to TKXSDRAWE3I:

· Package Correct: TKBool -> TKE3I (Products)

· Package CorrectTest: TKTopTest -> TKXSDRAWE3I (Products)

Done

4.1.3 Package LibCtl 

Package LibCtl from TKernel is used only by Data Exchange components and is specific to them, therefore it can be moved to TKXSBase:

· Package LibCtl: TKernel -> TKXSBase

Done

4.1.4 Package Dico

Package Dico from TKernel is used only by Data Exchange components, Shape Healing, and OCCLicense. Though this class implements useful tool (map with keys as ascii strings), the same result can be better achieved using standard OCC maps. Therefore we suggest removing this package from TKernel and putting it to TKXSBase: 

· Package Dico: TKernel -> TKXSBase

At the same time, it is worth adding equivalent tools, which are often needed in applications, to TColStd package:

· Package TColStd: add classes DataMapOfAsciiStringInteger and DataMapOfAsciiStringTransient
These new classes should be used instead of Dico in TKShHealing (packages MoniTool, MoniMessage, ShapeProcess), and TKOCCLicense (package OCCLicense)
Not done
4.1.5 Toolkit TKMoniFrame

This toolkit is not used anywhere and can be safely removed:

· Toolkit TKMoniFrame: DataExchange -> Gallery

Done

4.1.6 Packages Dynamic, Materials, Expr, ExprIntrp

The packages Dynamic and Materials (in TKernel), Expr and ExprIntrp (in TKMath) are not used anywhere except in Gallery (TKDialog, CCL-related tools) and thus can be removed from these low-level toolkits. However, since these packages define some potentially useful functionality (generalized runtime definition of classes and expressions), they could be worth to be kept altogether in a separate toolkit. 

· Packages Dynamic and Materials: TKernel -> TKAdvTools 

· Packages Expr and ExprIntrp: TKMath -> TKAdvTools 
Done

4.1.7 Packages GraphDS and GraphTools

The packages GraphDS and GraphTools from TKernel define a number of generic classes that are not used anywhere in OCC except of 2 instantiations of one class from GraphTools in WOK, therefore it seems to be not reasonable to keep them in TKernel. Note that it is not clear whether these tools could be useful for some developments in the future. However due to their potential usability we propose to extract them to the same toolkit TKAdvTools as above packages: 

· Packages GraphDS and GraphTools: TKernel -> TKAdvTools 

Done

4.1.8 Package MgtBRepAbs

The package MgtBRepAbs in TKBRep defines 2 enumerations that are used only in TKPShape and TKPLNaming (package Naming #includes relevant header but does not use the enum actually; it can use Boolean instead), therefore we suggest eliminating this package. The definition of the only used enum can be moved to MgtBRep.cdl: 

· Enum TriangleMode: MgtBRepAbs.cdl -> MgtBRep.cdl

· Package MgtBRepAbs: TKBRep -> 0

Done

4.1.9 Package CheckWire
Package CheckWire from TKTopAlgo defines very simple tool for checking self-intersecting wires, which functionality is currently provided by ShapeAnalysis_Wire class in ShapeHealing component. The CheckWire package is not used anywhere in OCC and thus can be removed to Gallery:

· Package CheckWire: TKTopAlgo -> TKObsolete (Gallery)
Done

4.1.10 Packages Contap, TopBas and TopCnx
Packages Contap, TopBas and TopCnx from TKTopAlgo are used only in TKHLR, therefore it is logical to move them to there:

· Packages Contap, TopBas and TopCnx: TKTopAlgo -> TKHLR
Done

4.1.11 Classes BRepTools_Sewing and BRepOffsetAPI_Sewing

Class BRepTools_Sewing (toolkit TKBRep) is very obsolete version of the class BRepAlgo_Sewing and should be removed. Class BRepOffsetAPI_Sewing (toolkit TKOffset) is one-to-one interface to BRepAlgo_Sewing and could be made an alias to it.

· Class BRepTools_Sewing: BRepTools (TKBRep) -> 0
· Class BRepOffsetAPI_Sewing -> alias to BRepAlgo_Sewing
Note that class BRepAlgo_BooleanOperation (cxx only) should be corrected to use BRepAlgo_Sewing instead of BRepTools_Sewing. Classes BRepTest_SurfaceCommands, SWDRAW_SewingTest, BRepOffsetAPI_ThruSections, and ECsgToResult_MakeBRep (in Products) should be corrected to use BRepAlgo_Sewing directly instead of BRepOffsetAPI_Sewing.

Done

4.1.12 Package TColQuantity

Package TColQuantity in TKernel defines a few collections that are used in visualization only, therefore it is proposed to move them to TKService toolkit:

· Package TColQuantity: TKernel -> TKService
Done

4.1.13 Packages Data, SysBase, MathBase, Smoothing, ApproxF2var

The packages Data, SysBase, MathBase, Smoothing (in TKMath), and ApproxF2var (in TKGeomBase) contain FORTRAN-derived codes (coming from CISIGRAPH) and are finally used only by 3 classes in AdvApp2Var package (approximation algorithms). The proposal is to extract these packages to separate toolkit.

· Packages Data, SysBase, MathBase, Smoothing: TKMath -> TKMathOld
· Package ApproxF2var: TKGeomBase -> TKMathOld
Since at the moment more advanced approximation algorithms are available, it is possible that these tools are not really useful and could be removed from OCC – to be investigated (in dependencies of AdvApp2Var). 
Not done: it needs complex investigation
4.1.14 Package ShapePlacement

The package ShapePlacement from TKTopAlgo defines a set of classes intended for resolving geometrical constraints on shapes. Since it is out of use in OCC, and is not completed, it is proposed to move it to Gallery, with probably further inclusion in a new Parametric Kernel component:

· Package ShapePlacement: TKTopAlgo -> TKDCAFAdv (Gallery)
Done

4.1.15 Duplicate classes for maps in Standard and TCollection

Packages Standard and TCollection contain duplicate set of generic classes defining maps: BasicMap, BasicMapIterator, IndexedMap etc. These maps are copies of the same code, with a minor differences, among which are (besides names of classes):

· In Standard, BasicMap has additional constructor and field allowing to set maximal size of the map

· In Standard, map node classes are defined in CXX code rather than being instantiated as CDL classes like in TCollection

· In Standard, IndexedMap::FindKey returns null reference while in TCollection it raises exception

· TCollection contains a few minor improvements made recently

It is proposed to avoid duplication of these sources by using definitions from Standard in TCollection (via CDL alias to keep the same names). Naturally, all the differences must be merged to Standard. Note that Standard has to contain definitions of maps in order to be able to instantiate map of types, needed for RTTI.
Not done: it needs investigation

4.2 Logical repackaging

This section contains proposals for repackaging of existing classes, packages, or toolkits, coming from logical analysis and knowledge of how these items are used.

4.2.1 Packages MeshDS, MeshAlgo, MeshShape, BRepMesh, IntPoly

Packages MeshDS (TKBRep), MeshAlgo, MeshShape, BRepMesh, IntPoly (TKTopAlgo) are not used by other topological tools (they are used by DRAW, Visualisation, Data Exchange, and Products). 

Since these packages work with meshes rather than with topological shapes, it is logical to extract them to separate toolkit TKMesh:

· Package MeshDS: TKBRep -> TKMesh

· Packages MeshAlgo, MeshShape, BRepMesh, and IntPoly: TKTopAlgo -> TKMesh

Done

4.2.2 Package BRepProj

Package BRepProj in TKOffset has nothing to do with offsets (it defines single class to project a wire on a shape along direction), therefore it is logical to move it to TKBool toolkit:

· Package BRepProj: TKOffset -> TKBool

Done

4.2.3 Packages Prs2d, GGraphic2d, AIS2D, and Select2D

Packages Prs2d, GGraphic2d, AIS2D, and Select2D are currently located in TKV3d while logically they should be in TKV2d

· Packages Prs2d, GGraphic2d, AIS2D, and Select2D: TKV3d -> TKV2d
Done

4.2.4 Package MoniMessage

Package MoniMessage in TKShHealing provides functionality to work with messages (load message files, format messages and send them to different destinations) that has nothing to do with shape healing and is more general-purpose. 

Since this kind of functionality is needed in many SD applications and has been already rewritten several times (RINA, CATHARE etc.), it is proposed to put it to TKernel to be really reusable. Note that in this action, the improvements made in applications (support of UNICODE strings, stream-like interface in message class) should be taken into account.

· Package MoniMessage (TKShHealing) -> Message (TKernel)

Only renaming done

4.2.5 Package MoniTool

Package MoniTool in TKShHealing provides a number of tools, neither of which is related to Shape Healing. Most of tools are specific for Data Exchange, though a few of them provide general-purpose functionality that could be used in applications (abstract progress indicator interface). Therefore it is proposed to move this package to TKXSBase, except classes related to progress indicator that could be put into TKernel (e.g. package Message):

· Classes MoniTool_Progress*: MoniTool (TKShHealing) -> Message (TKernel)

· Package MoniTool: TKShHealing -> TKXSBase

Only renaming done

4.2.6 Toolkit TKShHealing

Currently toolkit TKShHealing belongs to Data Exchange module while it works with shapes and has more general purpose (analysis and fixing of problems in shapes). So it is proposed to move it to ModelingAlgorithms module:

· Toolkit TKShHealing: DataExchange -> ModelingAlgorithms

Done

4.2.7 Package GeomCheck and toolkit TKGeomCheck

New package GeomCheck created recently has been put into separate toolkit TKGeomCheck in Data Exchange module though it is purely geometric algorithm and has nothing to do with Data Exchange.

Moreover, it has been decided to keep this new component separated from Open Source OCCT and probably form it into a separate component (or product).

Therefore it is proposed to move this package and related tools from ShapeAnalysis and ShapeFix packages to separate toolkit in Products, and rename them as follows:

· Toolkit TKGeomCheck -> TKOverlap (Products)

· Package GeomCheck (TKGeomCheck) -> OverlapGeom (TKOverlap)

· New package OverlapShape in TKOverlap

· Class ShapeAnalysis_CheckCoincidenceTool -> OverlapShape_Check

· Class ShapeFix_OverlappingTool -> OverlapShape_Fix

Not done: it needs investigation

4.2.8 Class BRepMesh_Discret 

The two classes -- Discret and FastDiscret -- in BRepMesh package implement two independent meshing algorithms (having the same origin), and are both used in different parts of OCC (visualization etc.). It is desirable to analyze the difference between these algorithms and in case if one is proved to be better than another, leave only the best one.

From the integrations log it can be seen that FastDiscret has been created in 1997 from Discret, and since then only FastDiscret has been evolving and improving. The class Discreet had only a few stylistic corrections (like commenting out unused variables) till the very last change in November 2003 (seem to be also stylistic corrections, in method Control()). Therefore it is logical to think that FastDiscret is better than Discret, and remove Discret from OCCT.

· Class BRepMesh_Discret: BRepMesh -> 0

The places where the class BRepMesh_Discret is used should be updated to use class FastDiscret (StdPrs.cdl -- instantiation of the class ShadedShape, MeshTest package, SWDRAW_ToVRML.cxx, and DxfData_MakePolyline.cxx). Note that complete non-regression tests should be performed separately for this modification, since a big number of differences (hopefully improvements) are expected.
Done
4.2.9 Class TPrsStd_Position

This class stores gp_Pnt and therefore could be of more general use than visualization. Therefore it could be moved to TDataStd

· Class TPrsStd_Position: TPrsStd -> TDataStd

Note that corresponding persistence classes should also be moved:

· Class PPrsStd_Position: PPrsStd -> PDataStd

· Class MPrsStd_Position: MPrsStd -> MDataStd

· Class XmlMPrsStd_Position: XmlMPrsStd -> XmlMDataStd

· Class BinMPrsStd_Position: BinMPrsStd -> BinMDataStd

Done

4.3 Redundant dependencies

This section contains proposals to eliminate unwanted dependencies between toolkits. This is aimed to decrease number of toolkits that will be necessary in applications (for instance, to avoid current situation when any application using TKV3d has to be linked with TKBool).

4.3.1 Move all non-obsolete tools from TKBool

The toolkit TKBO contains modern version of Boolean operations and associated tools, while TKBool (that depends on TKBO) contains obsolete Boolean operations. However, some widely used tools are still located in TKBool. The proposal is to put these tools to TKBO or other toolkits, which will break at once a number of dependencies of many tools and applications from old Boolean Operations.

The identified tools to be moved are:

· Package BRepAlgoAPI: TKBool -> TKBO

· Class BRepAlgo_Sewing: BRepAlgo (TKBool) -> BRepBuilderAPI (TKTopAlgo)

Done

4.3.2 Remove dependence of TKV3d on topological packages
This topic was subject of a separate FIP (6.5 "Remove dependence of TKV3d on topological packages" in [1]), but included in this report since its matter is also repackaging of OCC.

4.3.2.1 Initial specification

In a number of applications (e.g., RINA LH3D, Principia projects) the interactive services are not required for BRep objects. However the current (5.2.2) packaging contains a number of dependencies of visualisation packages on topology, including:

  - TKBool

  - TKBO

  - TKPrim

  - TKTopAlgo

These 4 packages account for 25% of the minimal set of OCCT toolkits required to visualise a mesh. The proposal consists in removal of these dependencies.

The first action consists in moving the code of BRepTopAdaptor_Class2d from TKTopAlgo to TKMath. This class is called from Select3d, besides it has general importance (for instance for meshers), it operates only with points and scalars therefore no use to keep such algorithm among topological tools.

4.3.2.2 Dependence on TKBool

The direct dependence of TKV3d on TKBool (and TKPrim that is used by TKBool) will be eliminated after modification suggested in 4.3.1
An additional dependence is created by TKHLR that uses two tiny classes from TKBool (package TopOpeBRepApprox). This dependence should be removed as well. For that, package TopOpeBRepApprox could be moved to TKTopAlgo (and also renamed to BRepApprox). Note that this package defines two generic classes and two instantiations based on classes from BRepAdaptor, therefore it could not be merged with package Approx.

· Package TopOpeBRepApprox (TKBool) -> BRepApprox (TKTopAlgo)

Done

4.3.2.3 Dependence on TKTopAlgo: class BRepTopAdaptor_Class2d
According to initial suggestion, class BRepTopAdaptor_Class2d could be moved from TKTopAlgo to TKMath (since it is general-purpose and does not work with geometry or topology). 

· Class BRepTopAdaptor_Class2d: BRepTopAdaptor (TKTopAlgo) -> CSLib (TKMath)

After this action, the class BRepTopAdaptor_Class2d is moved to the package CSLib from TKMath, and renamed to CSLib_Class2d.

Note however, that this modification, even if reasonable by itself (e,g. it will remove dependency of TKMeshVS on TKTopAlgo), does not break dependency of TKV3d on TKTopAlgo, because of the number of other algorithms used in visualization of shapes. See the following paragraphs for further analysis 

Done

4.3.2.4 Dependence on TKBO

For eliminating the dependence of TKV3d from new Boolean Operations, the classes Prs3d_WFSectionShape, StdPrs_ToolSectionShape and StdPrs_WFSectionShape that are currently not used by OCC itself can be deleted or moved into separate toolkit.

· Classes Prs3d_WFSectionShape, StdPrs_ToolSectionShape and StdPrs_WFSectionShape:
 
TKV3d -> PrsAdv in TKPrsAdv (Gallery)

Note that removed classes will be still reusable in SD projects.

Done

4.3.2.5 Dependence on TKTopAlgo and TKBRep

After the above proposed changes, two unwanted dependences of TKV3d will remain: from TKBRep and from TKTopAlgo. These toolkits contain data structures of shapes and some auxiliary algorithms useful in processing of shapes. 

It is possible to extract the shape-dependent part of TKV3d (the classes that use shapes) in separate toolkit (e.g. TKVisTop). Note that while some tools are already separated into low-level and shape-dependent classes and can be readily separated by packages, some other tools will have to be rewritten.

Please see Appendix for proposed separation of the classes.
Not done
After all these actions, there will be still a dependence of PrsMgr, Select3D, SelectMgr and others on package TopLoc (from toolkit TKBRep). To avoid this dependence, it is proposed to move the package TopLoc from TKBRep to TKMath.
· Package TopLoc: TKBRep -> TKMath

Done

4.3.3 Separate shape-dependent part of OCAF

Recently separation of OCAF component on two parts – one independent on OCC visualization, another not dependent -- has been performed. Since many applications (e.g. ones that work with meshes) that use OCAF do not need shapes, it would be logical to proceed in this direction and separate shape-dependent part of OCAF as well. This would allow applications that use OCAF to avoid linking with toolkits TKG2d, TKG3d, TKGeomAlgo, TKBRep, and TKTopAlgo.

For that, we propose to move package TNaming and shape-dependent classes from package TDataStd from toolkit TKLCAF to TKCAF. The new package TShapeStd will be created for shape-dependent classes from TDataStd. Note that the same should be done for corresponding M*, P*, XmlM*, and BinM* packages.  

· Package TNaming: TKLCAF -> TKCAF

· Packages MNaming, DNaming: TKPLCAF -> TKPCAF

· Package XmlMNaming: TKXmlL -> TKXml

· Package BinMNaming: TKBinL -> TKBin

· Classes Axis, Constraint, Geometry, PatternStd, Plane, Point, Shape: 

TDataStd -> TShapeStd, MDataStd -> MShapeStd, PDataStd -> PShapeStd, XmlMDataStd -> XmlPShapeStd, BinMDataStd -> BinMShapeStd

In addition, some corrections will be needed in order to remove dependency of TDocStd package on TNaming:

· In constructor of TDocStd_Document the work-around code needed for creation of TNaming_UsedShapes attribute on a new document. That attribute can be created upon first request (the relevant method should be provided by TNaming_UsedShapes class), or in method NewDocument() of the class AppStd_Application.

· In TDocStd_XLink, some operation with shapes is performed. If it is not possible to avoid this, that class should be moved to TShapeStd package.

Not done: needs complex investigation
4.3.4 Avoid persistence packages for TPrsStd

Most of attributes contained in the package TPrsStd are transient ones and do not need persistence. Actually only one visualization-specific class has persistence (TPrsStd_AISPresentation), and all its data that need to be saved are visualization-independent. Thus it would be reasonable to avoid having persistence for TPrsStd. That would allow separating visualization-dependent part of OCAF (TPrsStd) from other parts in one toolkit. 

Unfortunately, AISPresentation class is bound to visualization (AIS) strongly by its interface, since its task is to synchronize changes of visualization parameters stored in OCAF with those in transient object AIS_InteractiveObject. The possible way to unbind that class from persistence is to separate interface from data stored in OCAF. That could be done in standard way usually recommended by OCAF developers:

· The data are stored on sublabels with help of standard attributes (Real, Integer), or on the same label as array of reals and/or integers

· The UAttribute attribute with specific GUID is stored on the label and saved to persistence instead of AISPresentation attribute

· The AISPresentation attribute is not saved in persistent form but created after loading of OCAF document on the same labels where corresponding UAttribute attributes are found 

Note that this approach would require corresponding preprocessing of OCAF documents after loading, to create AISPresentation attributes.

Not done: needs complex investigation

4.4 Products and Gallery

This chapter lists proposals related to improvement of structure of Open CASCADE Products and Gallery workbenches. Even if this is out of scope of original intent (oriented mainly on Open Source part), these proposals could be useful for improvement of organization of internal tools.

4.4.1 Formal definition of Products and Gallery structure 

Currently the modular structure of Open Source part of Open CASCADE is defined by tcl scripts located in resource unit KAS:dev:ros. This not only gives clear definition of the OCC structure, but allows automatic tools to be based on it (e.g. preparation of OCC installation). It is proposed to do the same for Products and Gallery.

Note that for Products this kind of definition exists (in KAS:dev:Products-tst:OS) but is used only internally by OCC Maintenance team for preparation of products deliveries.

Thus we propose creating two resource units, having the same structure as KAS:dev:ros:OS:

· Create resource unit KAS:dev:Products:VAS (stands for ‘Value Added Software’) – for definition of Products structure
· Create resource unit KAS:dev:Gallery:RC (stands for ‘Reusable Components’) – for definition of structure of Gallery components
Note that some parts of Gallery will likely remain unclassified.

Not done

4.4.2 Move Gallery workbench under Products

Currently both Gallery and Products workbenches in KAS:dev have ros as father. Therefore it is not possible to have in Gallery tools that use Products. Since we may expect appearance of such tools, it could be worth making Products workbench a father of Gallery:

· Workbench KAS:dev:Gallery -> set Products as father
Not done

4.4.3 Merge Advanced Shape Healing product with SSP

Currently Advanced Shape Healing (toolkit TKShHealingAdv) in Products is considered (internally) as separate product (SHA); however it is not sold as a product for the customers (delivered only as part of some other products e.g. connectors). Actually it has no big added value since it is just interface to SSP (PlateFE) algorithm. Moreover, there is cyclic dependency between it and SSP (it is used in SSP DRAW tools).

It is proposed to include TKShHealingAdv as part to SSP component. Thus we get rid of redundant product and considerably enforce SSP product (by example of application to real cases).

· Toolkit TKShHealingAdv: SHA -> SSP
· Product SHA -> 0
Not done

4.4.4 Unify ShapeProcessing interface in products

Following the previous proposal, the further step is to make ShapeProcessing interface an integral part of products that provide some shape processing functionality. These products are existing SSP and CR, and new product candidate – Check Overlapping (see 4.2.7 above), as well as probably some others.

All the shape processing part could be put into one package and one (separate) toolkit, for instance, for SSP product:

· Toolkit TKShHealingAdv -> TKShapeProcessSSP
· Packages ShapeFixAdv (2 classes) and ShapeProcessAdv (1 class) -> single package ShapeProcessSSP
Note that the ShapeProcessing interfaces for CR and Check Overlapping products do not exist by the moment and thus should be created.

Not done

4.4.5 Delete TKFilTest

Toolkit TKFilTest is duplication of another toolkit – TKFillTest, so it should be deleted:

· Toolkit TKFilTest: Gallery -> 0
Not done: there is no Resources in Gallery

5. Implementation

It is proposed to implement all the items described in 4.1-4.3 above, except items 4.3.2.5 and 4.3.4 – these items require considerable efforts and could not fit into the frames of this project. They could be considered as separate projects. The same is related to section 4.4.

Note that implementation of items 4.1.13, 4.1.15, 0, 4.2.4, 4.2.5, and 4.2.8 will require additional analysis and/or testing, so they will be implemented after other (more simple) items.

6. References

[1] List of FIPs considered by TC, http://info.nnov.opencascade.com/~det/TC/FIPs/FIPsList.html 

[2] OCCT Structure documentation, http://info.nnov.opencascade.com/~det/OCCStructure
7. Appendix

7.1 Proposal for extract of shape-dependent parts of TKV3d and TKV2d

It is proposed to have 3 toolkits dealing with visualization: TKV2d, TKV3d and TKVisTop. The new toolkit TKVisTop will contain all entities dealing with shapes and BRep-algorithms extracted from TKV2d and TKV3d. 

That toolkit will contain the following new packages:

· AIS2DTop

· Prs3dTop

· StdPrsTop

· SelectMgrTop

· StdSelectTop

· DsgPrsTop

· AISTop

AIS2DTop: some entities from AIS2D:
· AIS2D_ProjShape

· AIS2D_InteractiveContext and AIS2D_LocalContext must be divided into two parts: the base part will not contain shapes and remain in AIS2D, and new descendant classes AIS2DTop_InteractiveContext and AIS2DTop_LocalContext will contain redefined virtual method DrawObject.

Prs3dTop: some entities from Prs3d:
· Prs3d_ShapeTool

· Prs3d_WFShape

· Prs3d_WFRestrictedFace

· Prs3d_WFDeflectionRestrictedFace

· Prs3d_ShadedShape

· Prs3d_HLRShapeTool

· Prs3d_Projector

· Prs3d_HLRShape

· Prs3d_SectionShapeTool

StdPrsTop: some entities from StdPrs:
· StdPrs_ToolRFace

· StdPrs_ToolSectionShape

· StdPrs_ToolShadedShape

· StdPrs_HLRToolShape

· StdPrs_WFDeflectionRestrictedFace

· StdPrs_HLRPolyShape

· StdPrs_ToolVertex

· StdPrs_Vertex

· StdPrs_WFDeflectionShape

· StdPrs_WFRestrictedFace

· StdPrs_WFShape

· StdPrs_ShadedShape

· StdPrs_WFSectionShape

· StdPrs_HLRShape

and one class from DsgPrs:

· DsgPrs_ShapeDirPresentation
SelectMgrTop: some entities from SelectMgr:
· SelectMgr_EntityOwner must be divided into two parts: the base part without shapes (it will remain in SelectMgr), and new descendant class SelectMgrTop_EntityOwner. The following classes must be redefined to inherit from this new class instead of SelectMgr_EntityOwner:

· StdSelect_BRepOwner

· AIS_DimensionOwner

StdSelectTop: some entities from StdSelect:
· StdSelect_BRepSelectionTool

· StdSelect_BRepOwner

· StdSelect_EdgeFilter

· StdSelect_FaceFilter

· StdSelect_Shape

· StdSelect_ShapeTypeFilter

· StdSelect_BRepHilighter

AISTop: some entities from AIS
· AIS.cxx (note that part without shapes will be so small that it probably could be avoided)

· AIS_InteractiveContext and AIS_LocalContext must be divided into two parts: base classes without shapes and new descendant classes AISTop_InteractiveContext and AISTop_LocalContext dealing with shapes.

· AIS_Relation and its descendants:

· AIS_AngleDimension

· AIS_Chamf2dDimension

· AIS_Chamf3dDimension

· AIS_ConcentricRelation

· AIS_DiameterDimension

· AIS_EllipseRadiusDimension

· AIS_EqualDistanceRelation

· AIS_EqualRadiusRelation

· AIS_FixRelation

· AIS_IdenticRelation

· AIS_LengthDimension

· AIS_MaxRadiusDimension

· AIS_MidPointRelation

· AIS_MinRadiusDimension

· AIS_OffsetDimension

· AIS_ParallelRelation

· AIS_PerpendicularRelation

· AIS_RadiusDimension

· AIS_SymmetricRelation

· AIS_TangentRelation

· AIS_BadEdgeFilter

· AIS_C0RegularityFilter

· AIS_ConnectedShape

· AIS_DimensionOwner

· AIS_MultipleConnectedShape

· AIS_Shape

· AIS_TexturedShape

· AIS_Point must be divided into two parts: base class and new descendant class AISTop_Point with additional method Vertex()

It will be also necessary to delete the useless #include<TopoDS.hxx> from the file AIS_Line.cxx and #include<BrepAdaptor…> from the file DsgPrs_SymmetricPresentation.cxx. 

Not done
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