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Source directory: interop/abaqus/cf_app/coreform/mesh

Directory tree

e mesh/

1 model.py

Module path: coreform.mesh.model

Available APl members
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Name Kind Description

IGAMesh. spec Attribute Concrete portable Mesh
specification to wrap.

IGAMesh.mesh type Attribute Return the type of the
wrapped Mesh specifica-
tion.

IGAMesh.immersed_rectilineaClass method Create an immersed recti-

IGAMesh.

IGAMesh.

IGAMesh.

IGAMesh.

IGAMesh.

IGAMesh.

IGAMesh

body fit Class method
from spec Class method
to_spec Instance method
copy with Instance method

is immersed rectilihesiance method

is body fit Instance method

Class

1.1 1GAMesh
Object path: coreform.mesh.model.IGAMesh

Wrap one portable Mesh specification.

Call syntax

result

= IGAMesh (spec=spec)

Signatures

linear Mesh from a spec or
spec fields.

Create a body-fit Mesh
from a spec or spec fields.

Wrap an existing portable
Mesh specification.

Return  the  wrapped
portable Mesh specifica-
tion.

Return a validated Mesh
copy with selected fields
replaced.

Return whether this Mesh
wraps an immersed recti-
linear specification.

Return whether this Mesh
wraps a body-fit specifica-
tion.

Wrap one portable Mesh
specification.
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IGAMesh(spec: MeshSpec)

Parameters
Name Type Required Default Description
spec MeshSpec Yes — Concrete
portable Mesh
specification to
wrap.
Example
>>> mesh = IGAMesh.immersed rectilinear(
degree=2,
continuity=1,
sizing=ElementSizeSizing((0.5, 0.5, 0.5)),
)
1.1.a Attributes
Name Type Value Description
spec MeshSpec — Concrete portable
Mesh specification
to wrap.
mesh type MeshType — Return the type of

the wrapped Mesh
specification.

1.1.b immersed_rectilinear
Defined on: coreform.mesh.model.IGAMesh.immersed rectilinear
Description: Create an immersed rectilinear Mesh from a spec or spec fields.

Call syntax

result = IGAMesh.immersed rectilinear(spec)
result = IGAMesh.immersed rectilinear(sizing=sizing)
Returns
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Type Description
IGAMesh Create an immersed rectilinear Mesh from
a spec or spec fields.
Signatures

immersed rectilinear(spec: ImmersedRectilinearMeshSpec, /) -> IGAMesh

immersed rectilinear(degree: int = 1, continuity: int = 0, bc penalty value:
Optional[float] = None, tessellation size: Optional[float] = None, sizing:
Optional[RectilinearSizing] = None, element layout: Optional[Tuple[str, str,
str]] = None, small cell volume ratio: float = 0.2, padding: Optional[Tuple[int,
int, int]] = None, frame: Optional[Frame] = None, extents: Optional[Tuple[Float3,
Float3]] = None) -> IGAMesh

Parameters

For immersed rectilinear(spec: ImmersedRectilinearMeshSpec, /) -> IGAMesh:

Name Type Required Default Description

spec ImmersedRectilin&gdleshSpec — Complete
portable speci-
fication.

For immersed rectilinear(degree: int = 1, continuity: int = 0, bc penalty value:
Optional[float] = None, tessellation size: Optional[float] = None, sizing:
Optional[RectilinearSizing] = None, element layout: Optional[Tuple[str, str, str]]
= None, small cell volume ratio: float = 0.2, padding: Optional[Tuple[int, int,
int]] = None, frame: Optional[Frame] = None, extents: Optional[Tuple[Float3,
Float3]] = None) -> IGAMesh:

Name Type Required Default Description

degree int No 1 Polynomial de-
gree of the
Mesh basis.

continuity int No 0 Continuity  of

the Mesh ba-
sis; it must
be less than
degree.

bc penalty valueOptional[float] No None Positive
penalty used to
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Name

Type Required

Default

Description

tessellation sizéptional[float] No

sizing

element layout

Optional[RectilinesySizing]

Optional[Tuple[stNo
str, str]]

small cell volume loattio No

padding

frame

extents

Optional[Tuple[iNo
int, int]]

Optional[Frame] No

Optional[Tuple[FNeot3,
Float3]]

None

None

0.2

None

None

None

impose essen-
tial boundary
conditions.

Positive tar-
get tessellation
size, or None for
the default.

Required ele-
ment-size  or
interval-count
sizing specifi-
cation.
Per-axis

edge centered
or

node centered
layout choices.

Small-cell
threshold in
the half-open
interval [o,
0.5).

Nonnegative
cell padding
along each
frame axis.

Explicit  local
frame; provide
it together with
extents.

Increasing
minimum and
maximum cor-
ners in frame
coordinates.
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1J.c body_fit

Defined on: coreform.mesh.model.IGAMesh.body fit

Description: Create a body-fit Mesh from a spec or spec fields.

Call syntax

result = IGAMesh.body fit(spec)
result = IGAMesh.body fit()
Returns

Type Description

IGAMesh  Create a body-fit Mesh from a spec or spec fields.

Signatures

body fit(spec: BodyFitMeshSpec, /) -> IGAMesh

body fit(degree: int =1, continuity: int = 0, bc_penalty value: Optional[float]

= None, tessellation size: Optional[float] = None) -> IGAMesh

Parameters

For body fit(spec: BodyFitMeshSpec, /) -> IGAMesh:

Name Type Required Default Description

spec BodyFitMeshSpec Yes —_ Complete
portable speci-
fication.

For body fit(degree: int = 1, continuity: int = 0, bc penalty value: Optional[float]

= None, tessellation size: Optional[float] = None) -> IGAMesh:

Name Type Required Default Description

degree int No 1 Polynomial de-
gree of the
Mesh basis.

continuity int No 0 Continuity  of

the Mesh ba-
sis; it must
be less than
degree.
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Name Type Required Default Description

bc penalty valueOptional[float] No None Positive
penalty used to
impose essen-
tial boundary
conditions.

tessellation sizéptional[float] No None Positive tar-

get tessellation
size, or None for

the default.
1.1.d from_spec
Defined on: coreform.mesh.model.IGAMesh.from spec
Description: Wrap an existing portable Mesh specification.
Call syntax
result = IGAMesh.from spec(spec=spec)
Returns
Type Description
IGAMesh  Wrap an existing portable Mesh specification.
Signatures
from spec(spec: MeshSpec) -> 'IGAMesh'
Parameters
Name Type Required Default Description
spec MeshSpec Yes — Concrete

1.1.e to_spec
Defined on: coreform.mesh.model.IGAMesh.to spec

Description: Return the wrapped portable Mesh specification.

portable Mesh
specification fo
wrap.
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Call syntax
result = mesh.to spec()
Returns

Type Description

MeshSpec  Return the wrapped portable Mesh specification.

Signatures
to spec() -> MeshSpec

Parameters

None.

1.1.f copy_with

Defined on: coreform.mesh.model.IGAMesh.copy with

Description: Return a validated Mesh copy with selected fields replaced.

Call syntax

result = mesh.copy with(...)

Returns
Type Description
IGAMesh Return a validated Mesh copy with se-
lected fields replaced.
Signatures
copy with(*, degree: int = continuity: int = ..., bc_penalty value:
Optional[float] = ..., tessellation size: Optional[float] = ..., sizing:

Optional[RectilinearSizing]

element layout: Optional[Tuple[str, str,

str]] = ..., small cell volume ratio: float = ..., padding: Optional[Tuple[int,
int, int]] = ..., frame: Optional[Frame] = ..., extents: Optional[Tuple[Float3,
Float3]] = ...) -> IGAMesh

copy with(*, degree: int = continuity: int = ..., bc _penalty value:

Optional[float] = ..., tessellation size: Optional[float] = ...) -> IGAMesh

Parameters
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For copy with(*, degree: int = ..., continuity: int = ...,
Optional[float] = ..., tessellation size: Optional[float]

Optional[RectilinearSizing] = ...
= ..., small _cell volume ratio: float = ..

bc_penalty value:

., Ssizing:

, element layout: Optionall[Tuple[str, str, str]l]
, padding: Optional[Tuple[int, int, int]]

= ..., frame: Optional[Frame] = ..., extents: Optional[Tuple[Float3, Float3]] = ...)
-> IGAMesh:
Name Applies to Type Required Default Description
degree All int No Current Polynomial
value degree of
the Mesh
basis.
continuity  All int No Current Continu-
value ity of the
Mesh  ba-
sis; it must
be less than
degree.
bc penalty valAH Optional[floatNlo Current Positive
value penalty
used fo im-
pose essen-
tial bound-
ary condi-
tions.
tessellation sAMe Optional[floatNlo Current Positive tar-
value get tessella-
tion size, or
None for the
default.
sizing ImmersedRectilOpiesoivElsHspetiNonearSizing] Current Required el-
value ement-size
or interval-
count  siz-
ing specifi-
cation.
element_layoutImmersedRectilliperoieshbpeeN ot r, Current Per-axis edge centered
str, strl]] value ornode centered

10
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Name Applies to Type Required Default Description

layout
choices.

small cell volimmemsddRectilfitemrMeshSpecNo Current Small-cell
value threshold

in the half-

open inter-

val [0, 0.5).

padding ImmersedRectilGmeeoiEshBpeleNont, Current Nonneg-
int, int]] value ative  cell

padding
along each
frame axis.

frame ImmersedRect i lGmesomEs SNl o Current Explicit lo-
value cal frame;
provide
it to-
gether with
extents.

extents ImmersedRectilGpteeoMeshEpeEleN]ploat3, Current Increas-
Float3]] value ing  mini-
mum and
maximum
corners in
frame coor-
dinates.

For copy with(*, degree: int = ..., continuity: int = ..., bc penalty value:
Optional[float] = ..., tessellation size: Optional[float] = ...) -> IGAMesh:

Name Applies to Type Required Default Description

degree All int No Current Polynomial
value degree of
the  Mesh

basis.

continuity  All int No Current Continu-
value ity of the
Mesh ba-

1
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Name Applies to Type Required Default Description
sis; it must
be less than
degree.
bc_penalty_valAH Optional[floatNlo Current Positive
value penalty
used to im-
pose essen-
tial bound-
ary condi-
tions.
tessellation sAHe Optional[floatNlo Current Positive tar-
value get tessella-
tion size, or
None for the
default.
Parameter rules
Rule Requirement
Applicability sizing applies only to
ImmersedRectilinearMeshSpec.
Applicability element_layout applies only to
ImmersedRectilinearMeshSpec.
Applicability small cell volume ratio applies only to
ImmersedRectilinearMeshSpec.
Applicability padding applies only to
ImmersedRectilinearMeshSpec.
Applicability frame applies only to
ImmersedRectilinearMeshSpec.
Applicability extents applies only to

1.1.g is_immersed_rectilinear

ImmersedRectilinearMeshSpec.

Defined on: coreform.mesh.model.IGAMesh.is immersed rectilinear

Description: Return whether this Mesh wraps an immersed rectilinear specification.

Call syntax

12
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result = mesh.is immersed rectilinear()

Returns
Type Description
bool Return whether this Mesh wraps an im-
mersed rectilinear specification.
Signatures

is immersed rectilinear() -> bool

Parameters

None.

11.h is_body_ fit
Defined on: coreform.mesh.model.IGAMesh.is body fit

Description: Return whether this Mesh wraps a body-fit specification.

Call syntax
result = mesh.is body fit()
Returns

Type Description

bool  Return whether this Mesh wraps a body-fit specification.
Signatures
is body fit() -> bool

Parameters

None.

2 specs.py

Module path: coreform.mesh.specs

Available APl members

13
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Name Kind

Description

MeshType.IMMERSED RECTILINEA®tribute

MeshType.BODY FIT Attribute

ElementSizeSizing.schemaVer@ivribute

ElementSizeSizing.element_ satribute

ElementSizeSizing.sizing typdtribute

ElementIntervalCountByAxisStribugehemaVersion

Immersed rectilinear Mesh
specification.

Body-fit Mesh specifica-
tion.

Version of the serialized
specification schema.

Positive target element size
along each frame axis.

Serialized discriminator for
this sizing form.

Version of the serialized
specification schema.

ElementIntervalCountByAxisSgtribigbement interval counPdsitivels element-interval

ElementIntervalCountByAxisStribbigezing type

ElementIntervalCountSizing. ¢itebaltersion

ElementIntervalCountSizing. Aiepibuteinterval count

ElementIntervalCountSizing. Aittdibateype

RectilinearSizing Attribute
Frame.schemaVersion Attribute
Frame.origin Attribute
Frame.basis Attribute

14

count along each frame
axis.

Serialized discriminator for
this sizing form.

Version of the serialized
specification schema.

Positive element-interval
count for the three frame
axes.

Serialized discriminator for
this sizing form.

Any supported rectilinear
Mesh sizing specification.
Version of the serialized

specification schema.

Origin of the local frame in
global coordinates.

Right-handed orthonormal
basis vectors stored as
rows.
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Name Kind

Description

ImmersedRectilinearMeshSpec Agthibugéersion

ImmersedRectilinearMeshSpec Attgbege

ImmersedRectilinearMeshSpec Atdributeity

ImmersedRectilinearMeshSpec Attripertelty value

ImmersedRectilinearMeshSpec Ai¢sibeitbation size

ImmersedRectilinearMeshSpec Agtribuge

ImmersedRectilinearMeshSpec Agteberte layout

ImmersedRectilinearMeshSpec Agtebuteell volume ratio

ImmersedRectilinearMeshSpec Atdrithite

ImmersedRectilinearMeshSpec Aftteibtite

ImmersedRectilinearMeshSpec Atxtibute

ImmersedRectilinearMeshSpec AttsibUtee

BodyFitMeshSpec.schemaVersigttribute

BodyFitMeshSpec.degree Attribute

15

Version of the serialized
specification schema.

Polynomial degree of the
Mesh basis.

Continuity of the Mesh ba-
sis; it must be less than
degree.

Positive penalty used to
impose essential boundary
conditions.

Positive target tessellation
size, or None for the default.

Required element-size or
interval-count sizing spec-
ification.

Per-axis edge centered
or node centered layout
choices.

Small-cell threshold in the
half-open interval [0, 0.5).

Nonnegative cell padding
along each frame axis.

Explicit local frame; pro-
vide it together with
extents.

Increasing minimum and
maximum corners in frame
coordinates.

Persistent Mesh discrimi-
nator for this specification.

Version of the serialized
specification schema.

Polynomial degree of the
Mesh basis.
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Name

Kind

Description

BodyFitMeshSpec.continuity Attribute

BodyFitMeshSpec.bc penalty Ytribute

BodyFitMeshSpec.tessellatiof$iibtte

BodyFitMeshSpec.meshType

MeshSpec

ElementSizeSizing

ElementSizeSizing

ElementSizeSizing

ElementSizeSizing

ElementSizeSizing

ElementSizeSizing

Attribute

Attribute

.to_dict [nstance method

.to_json [nstance method

.from_dictClass method

.from_jsonClass method

.copy_with|nstance method

.validate |nstance method

ElementIntervalCountByAxisSinstande nhisthod

ElementIntervalCountByAxisSiAdtande method

16

Continuity of the Mesh ba-
sis; it must be less than
degree.

Positive penalty used to
impose essential boundary
conditions.

Positive target tessellation
size, or None for the default.

Persistent Mesh discrimi-
nator for this specification.

Any supported portable
Mesh specification.

Serialize this specification
to a versioned dictionary.

Serialize this specification
to a versioned JSON doc-
ument.

Create a validated sizing
specification from a map-
ping payload.

Create a validated specifi-
cation from a JSON docu-
ment.

Return a validated copy
with the supplied fields re-
placed.

Return validation issues for
the element-size specifica-
tion.

Serialize this specification
to a versioned dictionary.

Serialize this specification
to a versioned JSON doc-
ument.
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Name Kind Description

ElementIntervalCountByAxisSClasg.eihaodct Create a validated sizing
specification from a map-
ping payload.

ElementIntervalCountByAxisS{Cineg.Meihddon Create a validated specifi-
cation from a JSON docu-
ment.

ElementIntervalCountByAxisSimdtancemnethiod Return a validated copy
with the supplied fields re-
placed.

ElementIntervalCountByAxisSiadtanee idthod Return validation issues
for the per-axis interval
counts.

ElementIntervalCountSizing.tnsthreée method Serialize this specification
to a versioned dictionary.

ElementIntervalCountSizing. tustzeve method Serialize this specification
to a versioned JSON doc-
ument.

ElementIntervalCountSizing. Qlewsdiathod Create a validated sizing
specification from a map-
ping payload.

ElementIntervalCountSizing. Glessjswthod Create a validated specifi-
cation from a JSON docu-
ment.

ElementIntervalCountSizing. fngtamdé&hmethod Return a validated copy
with the supplied fields re-
placed.

ElementIntervalCountSizing. yndtatace method Return validation issues for
the interval counts.

Frame.to_dict Instance method Serialize this specification
to a versioned dictionary.

Frame.to_json Instance method Serialize this specification
to a versioned JSON doc-
ument.

17
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Name

Kind

Description

Frame.from dict

Frame.from json

Frame.copy with

Frame.validate

Class method

Class method

Instance method

Instance method

ImmersedRectilinearMeshSpec|hstalicé method

ImmersedRectilinearMeshSpec|ngtarsee method

ImmersedRectilinearMeshSpec (lass mhiethod

ImmersedRectilinearMeshSpec (less rteiihod

ImmersedRectilinearMeshSpec|astanhoétimethod

ImmersedRectilinearMeshSpec |ngfdniesdenethod

ImmersedRectilinearMeshSpec|hstraree inethodame

BodyFitMeshSpec.to dict

Instance method

18

Create a validated speci-
fication from a mapping
payload.

Create a validated specifi-
cation from a JSON docu-
ment.

Return a validated copy
with the supplied fields re-
placed.

Return validation issues for
the frame basis.

Serialize this specification
to a versioned dictionary.

Serialize this specification
to a versioned JSON doc-
ument.

Create a validated speci-
fication from a mapping
payload.

Create a validated specifi-
cation from a JSON docu-
ment.

Return a validated copy
with the supplied fields re-
placed.

Return validation issues for
the immersed rectilinear
Mesh.

Return whether both a
frame and its extents are
defined.

Serialize this specification
to a versioned dictionary.
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Name

Kind

Description

BodyFitMeshSpec.to json

BodyFitMeshSpec.from dict

BodyFitMeshSpec.from json

BodyFitMeshSpec.copy with

BodyFitMeshSpec.validate

MeshType

ElementSizeSizing

Instance method

Class method

Class method

Instance method

Instance method

Class

Class

ElementIntervalCountByAxisS{Ciosg

ElementIntervalCountSizing Class

Frame

Class

ImmersedRectilinearMeshSpecClass

BodyFitMeshSpec

2.1 MeshType

Class

Object path: coreform.mesh.specs.MeshType

19

Serialize this specification
to a versioned JSON doc-
ument.

Create a validated speci-
fication from a mapping
payload.

Create a validated specifi-
cation from a JSON docu-
ment.

Return a validated copy
with the supplied fields re-
placed.

Return validation issues for
the body-fit Mesh.

Persistent Mesh kinds sup-
ported by the portable API.

Specify rectilinear Mesh
sizing with one element
size per axis.

Specify rectilinear Mesh
sizing with an interval
count for each axis.

Specify rectilinear Mesh
sizing with a three-axis in-
terval-count tuple.

Define the origin and or-

thonormal basis of a local
Mesh frame.

Define a portable im-
mersed rectilinear Mesh.

Define a portable body-fit
Mesh.
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Persistent Mesh kinds supported by the portable API.

2.1.a Attributes

Name Type

Value

Description

IMMERSED RECTILINEAR MeshType

BODY FIT

2.2 ElementSizeSizing

MeshType

'ImmersedRectilinearNastnersed rectilin-

'BodyFitMesh'

Object path: coreform.mesh.specs.ElementSizeSizing

Specify rectilinear Mesh sizing with one element size per axis.

Call syntax

result = ElementSizeSizing(element size=element size)

Signatures

ElementSizeSizing(element size: Float3)

ear Mesh specifica-
tion.

Body-fit Mesh
specification.

Parameters
Name Type Required Default Description
element size Float3 Yes —_ Positive tar-
get  element
size along each
frame axis.
2.2.a Attributes
Name Type Value Description
schemaVersion int 0 Version of the seri-
alized specification
schema.
element size Float3 — Positive target el-

20

ement size along
each frame axis.
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Name Type Value Description
sizing type str '"ElementSizeSizing' Serialized discrimi-
nator for this sizing
form.
2.2.b to_dict
Defined on: coreform.mesh.specs.ElementSizeSizing.to dict
Description: Serialize this specification to a versioned dictionary.
Call syntax
result = spec.to dict()
Returns
Type Description
Dict[str, Any] Canonical specification fields with top-
level schema metadata.
Signatures

to dict() -> Dict[str, Any]

Parameters

None.

2.2.c to_json
Defined on: coreform.mesh.specs.ElementSizeSizing.to json

Description: Serialize this specification to a versioned JSON document.

Call syntax
result = spec.to json()
Returns

Type Description

str  Versioned JSON representation of this specification.

Signatures

2]
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to_json(indent: Optional[int] = 2) -> str
Parameters
Name Type Required Default Description
indent Optional[int] No 2 Number of
spaces used

2.2.d from_dict

Defined on: coreform.mesh.specs.ElementSizeSizing.from dict

to indent the
JSON, or None
for compact
JSON.

Description: Create a validated sizing specification from a mapping payload.

Call syntax

result = ElementSizeSizing.from dict(payload=payload)

Returns

Type

Description

_SizingSpecT

Signatures

from dict(payload: Mapping[str, Any]) -> ElementSizeSizing

Create a validated sizing specification

from a mapping payload.

Parameters
Name Type Required Default Description
payload Mapping[str, Yes — Sizing fields
Any] and optional

22

discriminator
to validate and
load.
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2.2.e from_json

Defined on: coreform.mesh.specs.ElementSizeSizing.from json
Description: Create a validated specification from a JSON document.

Call syntax

result = ElementSizeSizing.from json(text=text)

Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from json(text: str) -> ElementSizeSizing

Parameters

Name Type Required Default Description

text str ~ Yes — Versioned JSON specification document.

2.2.f copy_with
Defined on: coreform.mesh.specs.ElementSizeSizing.copy with

Description: Return a validated copy with the supplied fields replaced.

Call syntax

result = spec.copy with(...)

Returns

Type Description

CoreformSpec Validated copy of the same concrete
specification type.

Signatures

copy with(**kwargs: Any) -> CoreformSpec

Parameters

23
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Name Type Required Default Description
kwargs Any No — Specification

fields and their
replacement
values.

2.2.g validate
Defined on: coreform.mesh.specs.ElementSizeSizing.validate

Description: Return validation issues for the element-size specification.

Call syntax

result = spec.validate()

Returns
Type Description
Tuple[ValidationIssue, ...] Return validation issues for the element-
size specification.
Signatures
validate() -> Tuple[ValidationIssue, ...]
Parameters
None.

2.3 ElementIntervalCountByAxisSizing
Object path: coreform.mesh.specs.ElementIntervalCountByAxisSizing

Specify rectilinear Mesh sizing with an interval count for each axis.

Call syntax
result = ElementIntervalCountByAxisSizing(element interval count by axis=element interval count by
Signatures

ElementIntervalCountByAxisSizing(element interval count by axis: Tuple[int,
int, int])

Parameters

24
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Name Type Required Default Description
element interval Toplef iyt ,axis  Yes — Positive ele-

int, int] ment-interval
count  along
each frame

axis.
2.3.a Attributes
Name Type Value Description
schemaVersion int 0 Version of the seri-
alized specification
schema.
element interval coudupe [@xnits, int, — Positive  element-
int] interval count
along each frame
axis.
sizing type str 'ElementIntervalCoun@orializétz idiscrimi-
nator for this sizing
form.

2.3.b to_dict
Defined on: coreform.mesh.specs.ElementIntervalCountByAxisSizing.to dict

Description: Serialize this specification to a versioned dictionary.

Call syntax

result = spec.to dict()

Returns

Type Description

Dict[str, Any] Canonical specification fields with top-
level schema metadata.

Signatures

to dict() -> Dict[str, Any]

Parameters
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None.

2.3.c to_json

Defined on: coreform.mesh.specs.ElementIntervalCountByAxisSizing.to json

Description: Serialize this specification to a versioned JSON document.

Call syntax
result = spec.to json()
Returns

Type Description

str  Versioned JSON representation of this specification.
Signatures

to json(indent: Optional[int] = 2) -> str

Parameters
Name Type Required Default Description
indent Optional[int] No 2 Number of

2.3.d from_dict

spaces used
to indent the
JSON, or None
for compact
JSON.

Defined on: coreform.mesh.specs.ElementIntervalCountByAxisSizing.from dict

Description: Create a validated sizing specification from a mapping payload.

Call syntax

result = ElementIntervalCountByAxisSizing.from dict(payload=payload)

Returns
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Type Description

_SizingSpecT Create a validated sizing specification
from a mapping payload.

Signatures

from dict(payload: Mapping[str, Any]) -> ElementIntervalCountByAxisSizing

Parameters
Name Type Required Default Description
payload Mapping[str, Yes — Sizing fields

Any] and optional

discriminator
to validate and
load.

2.3.e from_json
Defined on: coreform.mesh.specs.ElementIntervalCountByAxisSizing.from json

Description: Create a validated specification from a JSON document.

Call syntax

result = ElementIntervalCountByAxisSizing.from json(text=text)

Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from json(text: str) -> ElementIntervalCountByAxisSizing

Parameters

Name Type Required Default Description

text str ~ Yes — Versioned JSON specification document.
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2.3.f copy_with
Defined on: coreform.mesh.specs.ElementIntervalCountByAxisSizing.copy with

Description: Return a validated copy with the supplied fields replaced.

Call syntax

result = spec.copy with(...)

Returns

Type Description

CoreformSpec Validated copy of the same concrete
specification type.

Signatures

copy with(**kwargs: Any) -> CoreformSpec

Parameters
Name Type Required Default Description
kwargs Any No — Specification

fields and their
replacement
values.

2.3.g validate
Defined on: coreform.mesh.specs.ElementIntervalCountByAxisSizing.validate

Description: Return validation issues for the per-axis interval counts.

Call syntax

result = spec.validate()

Returns
Type Description
Tuple[ValidationIssue, ...] Return validation issues for the per-axis
interval counts.
Signatures
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validate() -> Tuple[ValidationIssue,

Parameters

None.

2.4 ElementIntervalCountSizing

Object path: coreform.mesh.specs.ElementIntervalCountSizing

-]

Specify rectilinear Mesh sizing with a three-axis interval-count tuple.

Call syntax

result

= ElementIntervalCountSizing(element interval count=element interval count)

Signatures

ElementIntervalCountSizing(element interval count: Tuple[int, int, int])

Parameters
Name Type Required Default Description
element interval Toplefint, Yes —_ Positive  ele-
int, int] ment-interval
count for the
three  frame
axes.
2.4.a Attributes
Name Type Value Description
schemaVersion int 0 Version of the seri-
alized specification
schema.
element interval couduple[int, int, — Positive  element-
int] interval count for
the three frame
axes.
sizing type str '"ElementIntervalCounSgrialigéd discrimi-
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2.4.b to_dict
Defined on: coreform.mesh.specs.ElementIntervalCountSizing.to dict

Description: Serialize this specification to a versioned dictionary.

Call syntax

result = spec.to dict()

Returns

Type Description

Dict[str, Any] Canonical specification fields with top-
level schema metadata.

Signatures

to dict() -> Dict[str, Any]

Parameters

None.

2.4.c to_json
Defined on: coreform.mesh.specs.ElementIntervalCountSizing.to json

Description: Serialize this specification to a versioned JSON document.

Call syntax
result = spec.to json()
Returns

Type Description

str  Versioned JSON representation of this specification.
Signatures
to _json(indent: Optional[int] = 2) -> str

Parameters
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Name Type Required Default Description
indent Optional[int] No 2 Number of

spaces used
to indent the
JSON, or None
for compact
JSON.

2.4.d from dict
Defined on: coreform.mesh.specs.ElementIntervalCountSizing.from dict

Description: Create a validated sizing specification from a mapping payload.

Call syntax

result = ElementIntervalCountSizing.from dict(payload=payload)

Returns

Type Description

_SizingSpecT Create a validated sizing specification
from a mapping payload.

Signatures

from dict(payload: Mapping[str, Any]) -> ElementIntervalCountSizing

Parameters
Name Type Required Default Description
payload Mapping[str, Yes — Sizing fields

Any] and optional
discriminator
to validate and
load.

2.4.e from_json
Defined on: coreform.mesh.specs.ElementIntervalCountSizing.from json

Description: Create a validated specification from a JSON document.

Call syntax
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result = ElementIntervalCountSizing.from json(text=text)

Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from json(text: str) -> ElementIntervalCountSizing

Parameters

Name Type Required Default Description

text str  Yes — Versioned JSON specification document.

2.4.f copy with
Defined on: coreform.mesh.specs.ElementIntervalCountSizing.copy with

Description: Return a validated copy with the supplied fields replaced.

Call syntax
result = spec.copy with(...)
Returns
Type Description
CoreformSpec Validated copy of the same concrete
specification type.
Signatures

copy with(**kwargs: Any) -> CoreformSpec

Parameters
Name Type Required Default Description
kwargs Any No — Specification

fields and their
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Name Type Required Default Description

replacement
values.

2.4.g validate
Defined on: coreform.mesh.specs.ElementIntervalCountSizing.validate

Description: Return validation issues for the interval counts.

Call syntax

result = spec.validate()

Returns

Type Description

Tuple[ValidationIssue, ...] Return validation issues for the interval

counts.
Signatures
validate() -> Tuple[ValidationIssue, ...]
Parameters
None.

2.5 RectilinearSizing
Object path: coreform.mesh.specs.RectilinearSizing

Type: Union[ElementSizeSizing, ElementIntervalCountByAxisSizing,
ElementIntervalCountSizing]

Any supported rectilinear Mesh sizing specification.

2.6 Frame
Object path: coreform.mesh.specs.Frame

Define the origin and orthonormal basis of a local Mesh frame.

Call syntax
result = Frame(origin=origin, basis=basis)

Signatures
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Frame(origin: Vector3D, basis: Tuple[Vector3D, Vector3D, Vector3D])

Parameters
Name Type Required Default Description
origin Vector3D Yes — Origin of the
local frame in
global coordi-
nates.
basis Tuple[Vector3D, Yes — Right-handed
Vector3D, orthonormal
Vector3D] .
basis vectors
stored as rows.
2.6.a Attributes
Name Type Value Description
schemaVersion int 0 Version of the seri-
alized specification
schema.
origin Vector3D — Origin of the local
frame in global co-
ordinates.
basis Tuple[Vector3D, — Right-handed  or-
Vector3D, thonormal  basis
Vector3D]

vectors stored as
rows.

2.6.b to_dict
Defined on: coreform.mesh.specs.Frame.to dict

Description: Serialize this specification to a versioned dictionary.

Call syntax
result = spec.to dict()

Returns
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Type Description

Dict[str, Any] Canonical specification fields with top-
level schema metadata.

Signatures

to dict() -> Dict[str, Any]

Parameters

None.

2.6.c to_json
Defined on: coreform.mesh.specs.Frame.to json

Description: Serialize this specification to a versioned JSON document.

Call syntax
result = spec.to json()

Returns

Type Description

str  Versioned JSON representation of this specification.

Signatures

to _json(indent: Optional[int] = 2) -> str
Parameters

Name Type Required Default Description
indent Optional[int] No 2 Number of

spaces used
to indent the
JSON, or None
for compact
JSON.

2.6.d from_dict
Defined on: coreform.mesh.specs.Frame.from dict
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Description: Create a validated specification from a mapping payload.

Call syntax

result = Frame.from dict(payload=payload)

Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from dict(payload: Mapping[str, Any]) -> Frame

Parameters
Name Type Required Default Description
payload Mapping[str, Yes — Versioned

Any] specification
fields to vali-
date and load.

2.6.e from_json
Defined on: coreform.mesh.specs.Frame.from json

Description: Create a validated specification from a JSON document.

Call syntax

result = Frame.from json(text=text)

Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from json(text: str) -> Frame
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Parameters

Name Type Required Default Description

text str  Yes — Versioned JSON specification document.

2.6.f copy_with
Defined on: coreform.mesh.specs.Frame.copy with

Description: Return a validated copy with the supplied fields replaced.

Call syntax

result = spec.copy with(...)

Returns

Type Description

CoreformSpec Validated copy of the same concrete
specification type.

Signatures

copy with(**kwargs: Any) -> CoreformSpec

Parameters
Name Type Required Default Description
kwargs Any No — Specification

2.6.g validate
Defined on: coreform.mesh.specs.Frame.validate

Description: Return validation issues for the frame basis.

Call syntax

result = spec.validate()

Returns
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Type Description

Tuple[ValidationIssue, ...] Return validation issues for the frame ba-
sis.

Signatures

validate() -> Tuple[ValidationIssue, ...]

Parameters

None.

2.7 ImmersedRectilinearMeshSpec
Object path: coreform.mesh.specs.ImmersedRectilinearMeshSpec

Define a portable immersed rectilinear Mesh.

Call syntax

result = ImmersedRectilinearMeshSpec(sizing=sizing)

Signatures
ImmersedRectilinearMeshSpec(degree: int = 1, continuity: int = 0,
bc penalty value: Optional[float] = None, tessellation size: Optional[float]
= None, sizing: Optional[RectilinearSizing] = None, element layout:

Optional[Tuple[str, str, str]] = None, small cell volume ratio: float = 0.2,
padding: Optional[Tuple[int, int, int]] = None, frame: Optional[Frame] = None,
extents: Optional[Tuple[Float3, Float3]] = None)

Parameters

Name Type Required Default Description

degree int No 1 Polynomial de-
gree of the
Mesh basis.

continuity int No 0 Continuity  of

the Mesh ba-
sis; it  must
be less than
degree.
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Name

Type Required

Default

Description

bc penalty valueOptional[float] No

tessellation sizéptional[float] No

sizing

element layout

Optional[RectilinesySizing]

Optional[Tuple[stNo
str, str]l

small cell volume lioattio No

padding

frame

extents

Optional[Tuple[iNo
int, intl]]

Optional[Frame] No

Optional[Tuple[FNeot3,
Float3]]
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None

None

None

0.2

None

None

None

Positive
penalty used to
impose essen-
tial boundary
conditions.

Positive tar-
get tessellation
size, or None for
the default.

Required ele-
ment-size  or
interval-count
sizing specifi-
cation.
Per-axis

edge centered
or

node centered
layout choices.

Small-cell
threshold in
the half-open
interval [o,
0.5).

Nonnegative
cell padding
along each
frame axis.

Explicit  local
frame; provide
it together with
extents.

Increasing
minimum and
maximum cor-
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Name Type Required Default Description
ners in frame
coordinates.
2.7.a Attributes
Name Type Value Description
schemaVersion int 0 Version of the seri-
alized specification
schema.
degree int 1 Polynomial degree
of the Mesh basis.
continuity int 0 Continuity of the
Mesh basis; it must
be less than degree.
bc_penalty value Optional[float] None Positive penalty
used to impose
essential boundary
conditions.
tessellation size  Optional[float] None Positive target tes-

sizing

element layout

Optional[RectilinearSiisilnyHefault=None,
metadata={'required'’
True})

Optional[Tuple[str, None

str, strl]]

small cell volume ratiwat

padding

0.2

Optional[Tuple[int, None

int, int]]
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sellation size, or
None for the default.

Required element-
size or interval-
count sizing speci-
fication.

Per-

axis edge centered
or node centered
layout choices.

Small-cell  thresh-
old in the half-open
interval [0, 0.5).

Nonnegative  cell
padding along
each frame axis.
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Name Type Value Description

frame Optional[Framel None Explicit local frame;
provide it together
with extents.

extents Optional[Tuple[Float¥ield(default=None, Increasing mini-

Float3]] metadata={"'camel _cas¢num and maxi-
'frameExtents'}) .

mum corners In
frame coordinates.

meshType MeshType MeshType.IMMERSED RE@P@tsidteit Mesh

discriminator  for
this specification.

2.7.b to_dict

Defined on: coreform.mesh.specs.ImmersedRectilinearMeshSpec.to dict
Description: Serialize this specification to a versioned dictionary.

Call syntax

result = spec.to dict()

Returns

Type Description

Dict[str, Any] Canonical specification fields with top-
level schema metadata.

Signatures

to dict() -> Dict[str, Any]

Parameters

None.

2.7.c to_json

Defined on: coreform.mesh.specs.ImmersedRectilinearMeshSpec.to json
Description: Serialize this specification to a versioned JSON document.

Call syntax
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result = spec.to json()

Returns

Type Description

str  Versioned JSON representation of this specification.

Signatures

to json(indent: Optional[int] = 2) -> str

Parameters

Name Type Required Default Description
indent Optional[int] No 2 Number of

spaces used
to indent the
JSON, or None
for compact
JSON.

2.7.d from_dict
Defined on: coreform.mesh.specs.ImmersedRectilinearMeshSpec.from dict

Description: Create a validated specification from a mapping payload.

Call syntax

result = ImmersedRectilinearMeshSpec.from dict(payload=payload)

Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from dict(payload: Mapping[str, Any]) -> ImmersedRectilinearMeshSpec

Parameters
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Name Type Required Default Description
payload Mapping[str, Yes — Versioned

Any] specification
fields to vali-
date and load.

2.7.e from_json

Defined on: coreform.mesh.specs.ImmersedRectilinearMeshSpec.from json
Description: Create a validated specification from a JSON document.

Call syntax

result = ImmersedRectilinearMeshSpec.from json(text=text)

Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from json(text: str) -> ImmersedRectilinearMeshSpec

Parameters

Name Type Required Default Description

text str ~ Yes — Versioned JSON specification document.

2.7.f copy_with
Defined on: coreform.mesh.specs.ImmersedRectilinearMeshSpec.copy with

Description: Return a validated copy with the supplied fields replaced.

Call syntax
result = spec.copy with(...)

Returns
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Type Description

CoreformSpec Validated copy of the same concrete
specification type.

Signatures

copy with(**kwargs: Any) -> CoreformSpec

Parameters
Name Type Required Default Description
kwargs Any No —_ Specification

fields and their
replacement
values.

2.7.g validate

Defined on: coreform.mesh.specs.ImmersedRectilinearMeshSpec.validate
Description: Return validation issues for the immersed rectilinear Mesh.

Call syntax
result = spec.validate()

Returns

Type Description

Tuple[ValidationIssue, ...] Return validation issues for the immersed
rectilinear Mesh.

Signatures

validate() -> Tuple[ValidationIssue, ...]

Parameters

None.

2.7.h has_explicit_frame

Defined on: coreform.mesh.specs.ImmersedRectilinearMeshSpec.has explicit frame

Description: Return whether both a frame and its extents are defined.
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Call syntax
result = spec.has explicit frame()

Returns

Type Description

bool Return whether both a frame and its extents are defined.

Signatures
has explicit frame() -> bool

Parameters

None.

2.8 BodyFitMeshSpec
Object path: coreform.mesh.specs.BodyFitMeshSpec

Define a portable body-fit Mesh.

Call syntax

result = BodyFitMeshSpec()

Signatures

BodyFitMeshSpec(degree: int = 1, continuity:

int =

bc penalty value:

Optional[float] = None, tessellation size: Optional[float] = None)

Parameters

Name Type Required Default Description

degree int No 1 Polynomial de-
gree of the
Mesh basis.

continuity int No 0 Continuity  of
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Name Type Required Default Description

bc penalty valueOptional[float] No None Positive
penalty used to
impose essen-
tial boundary
conditions.

tessellation sizéptional[float] No None Positive tar-

get tessellation
size, or None for

the default.
2.8.a Attributes
Name Type Value Description
schemaVersion int 0 Version of the seri-
alized specification
schema.
degree int 1 Polynomial degree
of the Mesh basis.
continuity int 0 Continuity of the
Mesh basis; it must
be less than degree.
bc_penalty value Optional[float] None Positive penalty
used to impose
essential boundary
conditions.
tessellation_size  Optional[float] None Positive target tes-
sellation size, or
None for the default.
meshType MeshType MeshType.BODY FIT Persistent Mesh

2.8.b to_dict

Defined on: coreform.mesh.specs.BodyFitMeshSpec.to dict

Description: Serialize this specification to a versioned dictionary.

Call syntax
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result = spec.to dict()

Returns

Type Description

Dict[str, Any] Canonical specification fields with top-
level schema metadata.

Signatures

to dict() -> Dict[str, Any]

Parameters

None.

2.8.c to_json
Defined on: coreform.mesh.specs.BodyFitMeshSpec.to json

Description: Serialize this specification to a versioned JSON document.

Call syntax
result = spec.to json()
Returns

Type Description

str  Versioned JSON representation of this specification.
Signatures

to json(indent: Optional[int] = 2) -> str

Parameters
Name Type Required Default Description
indent Optional[int] No 2 Number of

spaces used
to indent the
JSON, or None
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Name Type Required Default Description
for compact
JSON.
2.8.d from_dict
Defined on: coreform.mesh.specs.BodyFitMeshSpec.from dict
Description: Create a validated specification from a mapping payload.
Call syntax
result = BodyFitMeshSpec.from dict(payload=payload)
Returns
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures
from dict(payload: Mapping[str, Any]) -> BodyFitMeshSpec
Parameters
Name Type Required Default Description
payload Mapping[str, Yes — Versioned
Any] specification

fields to wvali-
date and load.

2.8.e from_json
Defined on: coreform.mesh.specs.BodyFitMeshSpec.from json

Description: Create a validated specification from a JSON document.

Call syntax
result = BodyFitMeshSpec.from json(text=text)

Returns

48



coreform IGA

for Abaqus
Type Description
CoreformSpec Validated instance of the concrete speci-
fication class.
Signatures

from json(text: str) -> BodyFitMeshSpec

Parameters

Name Type Required Default Description

text str ~ Yes — Versioned JSON specification document.

2.8.f copy_with
Defined on: coreform.mesh.specs.BodyFitMeshSpec.copy with

Description: Return a validated copy with the supplied fields replaced.

Call syntax

result = spec.copy with(...)

Returns

Type Description

CoreformSpec Validated copy of the same concrete
specification type.

Signatures

copy with(**kwargs: Any) -> CoreformSpec

Parameters
Name Type Required Default Description
kwargs Any No — Specification

fields and their
replacement
values.
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2.8.g validate
Defined on: coreform.mesh.specs.BodyFitMeshSpec.validate

Description: Return validation issues for the body-fit Mesh.

Call syntax

result = spec.validate()

Returns

Type Description

Tuple[ValidationIssue, ...] Return validation issues for the body-fit

Mesh.
Signatures
validate() -> Tuple[ValidationIssue, ...]
Parameters
None.

2.9 MeshSpec
Object path: coreform.mesh.specs.MeshSpec

Type:Union[ImmersedRectilinearMeshSpec, BodyFitMeshSpec]

Any supported portable Mesh specification.
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