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Welcome to pyNastran’s documentation for v0.7!

The pyNastran software interfaces to Nastran’s complicated input and output
files and provides a simplified interface to read/edit/write the various files.
The software is compatible currently being used on Windows, Linux, and Mac.

The BDF reader/editor/writer supports about 230 cards including coordinate
systems. Card objects have methods to access data such as Mass, Area, etc.
The BDF writer writes a small field formatted file, but makes full use of
the 8-character Nastran field. The OpenMDAO BDF parametrization syntax
is also supported.

The OP2 reader supports static/transient results, which unless you
analyzing frequency response data should be good enough. It also supports
F06 Writing for most of the objects. Results include: displacement,
velocity, acceleration, temperature, eigenvectors, eigenvalues, SPC forces,
MPC forces, grid point forces, load vectors, applied loads, strain energy,
as well as stress and strain.

The F06 reader/writer works for simple problems, but it’s still
preliminary. At this point, you should just use the OP2 reader. It’s faster,
more robust, and supports more results. The F06 reader is more used as
a verification tool for the OP2 reader.

The Python OP4 reader/writer supports reading ASCII/binary sparse and dense matrices, and writing ASCII matrices..

A simple GUI has been developed that can view BDF models and display static/dynamic
stress/strain/displacement/eignevectors (they must be real!) results from the OP2.
Additionally, Cart3d, Usm3d, Tetgen, STL, and Panair are somewhat supported and
included for use.
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Brief Project Overview

Since the 1960’s NASTRAN [http://en.wikipedia.org/wiki/Nastran] (NASA
Structural ANalysis) has been used to solve
structural/thermal/aerodynamic/dynamics/etc. problems.  The file formats were
originally developed by MSC for a product now called MSC Nastran.  There have
been many spinoff version of NASTRAN that have been created based on the 2001
source code release of MSC Nastran in 2002 after settlement with the FTC
(Federal Trade Commisson).  There is now NX Nastran and NEi Nastran, which are
developed independently.

pyNastran is at it’s core an API (Application Programming Interface) to
the legacy formats used by Nastran.  These files include the BDF, F06, OP2, OP4,
and PCH files.  Other code has been added to pyNastran in order to drive
development of the software in order to be able to solve other engineering
problems.  For example, Code_Aster [http://www.code-aster.org], an
open-source finite element code developed by the EDF (Electricity of France),
has a Nastran to Code_Aster [http://www.code-aster.org] converter that is in
development.  The development has helped to define the API for the loads in
order to be able to extract them in a way that makes sense.  However, this is
not the focus of the software.


Target Audience

pyNastran target audience are users of Nastran and therefore are expected
to be familiar with the software.  This has greatly reduced the necessity of
documenting every variable exhaustively as users can easily reference existing
Nastran documentation. The BDF file has roughly 700 cards availble to a user
with 238 being currently supported by pyNastran.  The majority of the cards,
defined as separate Python classes, are not documented.  However, the Quick
Reference Guide (QRG) defines each input to the card.  A user with the QRG
should have little effort in understanding what the various objects do.
However, for convenience, it’s still good to document variables.

pyNastran target audience largely uses MATLAB [http://www.mathworks.com/products/matlab/], a matrix based programming
language, and typically has little experience with general programming.  There
are also users that know Python, but have never used a class or a dictionary,
which makes an API seems complicated.
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bdf


Introduction

This is meant as a tutorial on how to use the pyNastran pyNastran.bdf.bdf.BDF class

The head/tail/file_slice methods can be found at:


https://github.com/SteveDoyle2/pyNastran/blob/v0.7/docs_sphinx/manual/py_docs/bdf_doc.py


These examples can be found at:


https://github.com/SteveDoyle2/pyNastran/blob/v0.7/docs_sphinx/manual/py_docs/bdf_doc.py





Example 1: Read/Write

this example will demonstate:



	reading the BDF

	getting some basic information

	writing the BDF






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> bdf_filename = os.path.join(test_path, 'solid_bending.bdf')





instantiate the model

>>> from pyNastran.bdf.bdf import BDF
>>> model = BDF()
>>> model.read_bdf(bdf_filename)





print information about the model

>>> print(model.get_bdf_stats())
---BDF Statistics---
SOL 101

bdf.loads[1]
  FORCE:   23

bdf.loads[2]
  LOAD:    1

bdf.params
  PARAM    : 2

bdf.nodes
  GRID     : 72

bdf.elements
  CTETRA   : 186

bdf.properties
  PSOLID   : 1

bdf.materials
  MAT1     : 1

bdf.coords
  CORD2R   : ???





write the file

>>> bdf_filename_out = os.path.join(test_path, 'solid_bending_out.bdf')
>>> model.write_bdf(bdf_filename_out)





looking at the output

>>> print(file_slice(bdf_filename_out, 94, 100))
GRID          71         .500008 1.61116      3.
GRID          72         .500015 1.00001      3.
$ELEMENTS_WITH_PROPERTIES
PSOLID         1       1
CTETRA         1       1       8      13      67      33
CTETRA         2       1       8       7      62      59





write the file with large field format; double precision

>>> bdf_filename_out2 = os.path.join(test_path, 'solid_bending_out2.bdf')
>>> model.write_bdf(bdf_filename_out2, size=16, is_double=False)
>>> print(file_slice(bdf_filename_out2, 166, 175))
GRID*                 71                         .500008         1.61116
*                     3.
GRID*                 72                         .500015         1.00001
*                     3.
$ELEMENTS_WITH_PROPERTIES
PSOLID         1       1
CTETRA         1       1       8      13      67      33
CTETRA         2       1       8       7      62      59
CTETRA         3       1       8      45      58      66





write the file with large field format; double precision

>>> bdf_filename_out3 = os.path.join(test_path, 'solid_bending_out3.bdf')
>>> model.write_bdf(bdf_filename_out3, size=16, is_double=True)
>>> print(file_slice(bdf_filename_out3, 166, 175))
GRID*                 71                5.0000800000D-011.6111600000D+00
*       3.0000000000D+00
GRID*                 72                5.0001500000D-011.0000100000D+00
*       3.0000000000D+00
$ELEMENTS_WITH_PROPERTIES
PSOLID         1       1
CTETRA         1       1       8      13      67      33
CTETRA         2       1       8       7      62      59
CTETRA         3       1       8      45      58      66








Example 2:  Printing Nodes

this example will demonstate:



	writing cards






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> bdf_filename = os.path.join(test_path, 'solid_bending.bdf')





instantiate the model

>>> from pyNastran.bdf.bdf import BDF
>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)
>>> f = open('junk.out', 'w')






Method 1 - using objects

GRIDs

>>> for nid,node in sorted(model.nodes.items()):
>>>     f.write(node.write_card(size=8, is_double=False))





GRIDSET

>>> if model.gridSet:
>>>     f.write(model.gridSet.write_card(size=8, is_double=False))





SPOINTs

>>> if model.spoints:
>>>     f.write(model.spoints.write_card(size=8, is_double=False))





CORDx

>>> for cid,coord in sorted(model.coords.items()):
>>>     if cid != 0:  # if CID=0 is the global frame, skip it
>>>         f.write(coord)








Method 2 - using built-in methods

>>> model._write_nodes(f)
>>> model._write_coords(f)










Example 3:  Printing Elements/Properties

Print the Element ID and associated Node and Property to an Output File

note this skips rigidElements

this example will demonstate:



	using the BDF class to write cards/properties






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> bdf_filename = os.path.join(test_path, 'solid_bending.bdf')





instantiate the model

>>> from pyNastran.bdf.bdf import BDF
>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)
>>> f = open('junk.out', 'w')






Method 1 - using objects

>>> for eid, element in sorted(model.elements.items()):
>>>     f.write(element.write_card(size=8, is_double=False))
>>> for pid, prop in sorted(model.properties.items()):
>>>     f.write(prop.write_card(size=8, is_double=False))








Method 2 - using built-in method

>>> model._write_elements_properties(f)








Method 3 - using built-in methods

>>> model._write_elements(f)
>>> model._write_properties(f)










Example 4: Get Element ID & Type

Print the Element ID and its type(e.g. CQUAD4, CTRIA3, etc.) to a file

note this skips rigidElements

this example will demonstate:



	accessing element type information






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> bdf_filename = os.path.join(test_path, 'solid_bending.bdf')





instantiate the model

>>> from pyNastran.bdf.bdf import BDF
>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)
>>> f = open('junk.out', 'w')






Method 1 - using objects

>>> for eid,element in sorted(model.elements.items()):
>>>     msg = 'eid=%s type=%s\n' %(eid, element.type)
>>> f.write(msg)










Example 5: Get Elements by Node ID

this example will demonstate:



	getting the list of elements that share a certain node






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> bdf_filename = os.path.join(test_path, 'solid_bending.bdf')





instantiate the model

>>> from pyNastran.bdf.bdf import BDF
>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)
>>> f = open('junk.out', 'w')





given a Node, get the Elements Attached to that Node

assume node 55

doesnt support 0d/1d elements yet

>>> nid_to_eids_map = model.get_node_id_to_element_ids_map()
>>> eids = nid_to_eids_map[55]





convert to elements instead of element IDs

>>> elements = []
>>> for eid in eids:
>>>     elements.append(model.Element(eid))
>>> print("eids = %s" % eids)
>>> print("elements =\n %s" % elements)








Example 6:  Get Elements by Property ID

this example will demonstate:



	getting a list of elements that have a certain property






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'sol_101_elements')
>>> bdf_filename = os.path.join(test_path, 'static_solid_shell_bar.bdf')





instantiate the model

>>> from pyNastran.bdf.bdf import BDF
>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)
>>> f = open('junk.out', 'w')





Creating a List of Elements based on a Property ID

assume pid=1

>>> pid_to_eids_map = model.get_property_id_to_element_ids_map()
>>> eids4  = pid_to_eids_map[4] # PSHELL
>>> print("eids4 = %s" % eids4)
eids4 = [6, 7, 8, 9, 10, 11]





convert to elements instead of element IDs

>>> elements4 = []
>>> for eid in eids4:
>>>     elements4.append(model.Element(eid))





just to verify

>>> elem = model.elements[eids4[0]]
>>> print(elem.pid)
PSHELL         4       1     .25       1               1








Example 7:  Get Elements by Material ID

this example will demonstate:



	getting a list of elements that have a certain material






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'sol_101_elements')
>>> bdf_filename = os.path.join(test_path, 'static_solid_shell_bar.bdf')





instantiate the model

>>> from pyNastran.bdf.bdf import BDF
>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)
>>> f = open('junk.out', 'w')





assume you want the eids for material 10

>>> pid_to_eids_map = model.get_property_id_to_element_ids_map()
>>> mid_to_pids_map = model.get_material_id_to_property_ids_map()
>>> pids1 = mid_to_pids_map[1]
>>> print('pids1 = %s' % pids1)
pids1 = [1, 2, 3, 4, 5]
>>> eids = []
>>> for pid in pids1:
>>>     eids += pid_to_eids_map[pid]





convert to elements instead of element IDs

>>> elements = []
>>> for eid in eids:
>>>     element = model.Element(eid)
>>>     elements.append(element)
>>>     print(str(element).rstrip())

CBAR          13       1      15      19      0.      1.      0.
$ Direct Text Input for Bulk Data
$ Pset: "shell" will be imported as: "pshell.1"
CHEXA          1       2       2       3       4       1       8       5
               6       7
CPENTA         2       2       6       8       5      10      11       9
CPENTA         3       2       6       7       8      10      12      11
CTETRA         4       2      10      11       9      13
CTETRA         5       2      10      12      11      13
CROD          14       3      16      20
CROD          15       3      17      21
CQUAD4         6       4       4       1      14      15
CQUAD4         7       4       3       2      17      16
CTRIA3         8       4       4       3      16
CTRIA3         9       4      16      15       4
CTRIA3        10       4       1       2      17
CTRIA3        11       4      17      14       1
$
CBEAM         12       5      14      18      0.      1.      0.     GGG
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op2


Introduction

This is meant as a tutorial on how to use the pyNastran pyNastran.op2.op2.OP2 class

This page runs through examples relating to the vectorized OP2.  The vectorized OP2 is preferred as it uses about 20% of the memory as the non-vectorized version of the OP2.  It’s slower to parse as it has to do two passes, but calculations will be much faster.

Note that a static model is a SOL 101 or SOL 144.  A dynamic/”transient” solution is any transient/modal/load step/frequency based solution (e.g. 103, 109, 145).

The head/tail/file_slice methods can be found at:


https://github.com/SteveDoyle2/pyNastran/blob/v0.7/docs_sphinx/manual/py_docs/bdf_doc.py


These examples can be found at:


https://github.com/SteveDoyle2/pyNastran/blob/v0.7/docs_sphinx/manual/py_docs/op2_doc.py





Example 1: Read Write

This example will demonstate:



	reading the OP2

	getting some basic information

	writing the F06






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> op2_filename = os.path.join(test_path, 'solid_bending.op2')
>>> f06_filename = os.path.join(test_path, 'solid_bending_out.f06')





instantiate the model

>>> from pyNastran.op2.op2 import OP2
>>> model = OP2()
>>> model.read_op2(op2_filename, vectorized=True)
>>> print(model.get_op2_stats())
op2.displacements[1]
  type=RealDisplacementArray nnodes=72
  data: [t1, t2, t3, r1, r2, r3] shape=[1, 72, 6] dtype=float32
  gridTypes
  lsdvmns = [1]

op2.spc_forces[1]
  type=RealSPCForcesArray nnodes=72
  data: [t1, t2, t3, r1, r2, r3] shape=[1, 72, 6] dtype=float32
  gridTypes
  lsdvmns = [1]

op2.ctetra_stress[1]
  type=RealSolidStressArray nelements=186 nnodes=930
  nodes_per_element=5 (including centroid)
  eType, cid
  data: [1, nnodes, 10] where 10=[oxx, oyy, ozz, txy, tyz, txz, o1, o2, o3, von_mises]
  data.shape = (1, 930, 10)
  element types: CTETRA
  lsdvmns = [1]
>>> model.write_f06(f06_filename)
F06:
 RealDisplacementArray SUBCASE=1
 RealSPCForcesArray    SUBCASE=1
 RealSolidStressArray  SUBCASE=1 - CTETRA
>>> print(tail(f06_filename, 21))
0       186           0GRID CS  4 GP
0                CENTER  X   9.658666E+02  XY  -2.978357E+01   A   2.559537E+04  LX-0.02 0.20 0.98  -1.094517E+04    2.288671E+04
                         Y   7.329372E+03  YZ   5.895411E+02   B  -7.168877E+01  LY-1.00-0.03-0.01
                         Z   2.454026E+04  ZX  -5.050599E+03   C   7.311813E+03  LZ 0.03-0.98 0.20
0                     8  X   9.658666E+02  XY  -2.978357E+01   A   2.559537E+04  LX-0.02 0.20 0.98  -1.094517E+04    2.288671E+04
                         Y   7.329372E+03  YZ   5.895411E+02   B  -7.168877E+01  LY-1.00-0.03-0.01
                         Z   2.454026E+04  ZX  -5.050599E+03   C   7.311813E+03  LZ 0.03-0.98 0.20
0                    62  X   9.658666E+02  XY  -2.978357E+01   A   2.559537E+04  LX-0.02 0.20 0.98  -1.094517E+04    2.288671E+04
                         Y   7.329372E+03  YZ   5.895411E+02   B  -7.168877E+01  LY-1.00-0.03-0.01
                         Z   2.454026E+04  ZX  -5.050599E+03   C   7.311813E+03  LZ 0.03-0.98 0.20
0                     4  X   9.658666E+02  XY  -2.978357E+01   A   2.559537E+04  LX-0.02 0.20 0.98  -1.094517E+04    2.288671E+04
                         Y   7.329372E+03  YZ   5.895411E+02   B  -7.168877E+01  LY-1.00-0.03-0.01
                         Z   2.454026E+04  ZX  -5.050599E+03   C   7.311813E+03  LZ 0.03-0.98 0.20
0                    58  X   9.658666E+02  XY  -2.978357E+01   A   2.559537E+04  LX-0.02 0.20 0.98  -1.094517E+04    2.288671E+04
                         Y   7.329372E+03  YZ   5.895411E+02   B  -7.168877E+01  LY-1.00-0.03-0.01
                         Z   2.454026E+04  ZX  -5.050599E+03   C   7.311813E+03  LZ 0.03-0.98 0.20
1    MSC.NASTRAN JOB CREATED ON 28-JAN-12 AT 12:52:32                       JANUARY  28, 2012  pyNastran v0.7.1       PAGE     3

1                                        * * * END OF JOB * * *








Example 2: Displacement (static)

This example will demonstate:



	calculating total deflection of the nodes for a static case for a vectorized OP2

	calculate von mises stress and max shear







\[\sqrt\left(T_x^2 + T_y^2 + T_z^2\right)\]

our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> op2_filename = os.path.join(test_path, 'solid_bending.op2')
>>> out_filename = os.path.join(test_path, 'solid_bending.out')





instantiate the model

>>> from pyNastran.op2.op2 import OP2
>>> model = OP2()
>>> model.read_op2(op2_filename, vectorized=True)
>>> print(model.get_op2_stats())





we’re analyzing a static problem, so itime=0

we’re also assuming subcase 1

>>> itime = 0
>>> isubcase = 1





get the displacement object

>>> disp = model.displacements[isubcase]





displacement is an array

# data = [tx, ty, tz, rx, ry, rz]
# for some itime
# all the nodes -> :
# get [tx, ty, tz] -> :3
>>> txyz = disp.data[itime, :, :3]





calculate the total deflection of the vector

>>> from numpy.linalg import norm
>>> total_xyz = norm(txyz, axis=1)





since norm’s axis parameter can be tricky, we’ll double check the length

>>> nnodes = disp.data.shape[1]
>>> assert len(total_xyz) == nnodes





we could also have found nnodes by using the attribute.

It has an underscore because the object is also used for elements.

>>> nnodes2 = disp._nnodes
>>> assert nnodes == nnodes2
>>> assert nnodes == 72





additionally we know we have 72 nodes from the shape:

op2.displacements[1]
  type=RealDisplacementArray nnodes=72
  data: [t1, t2, t3, r1, r2, r3] shape=[1, 72, 6] dtype=float32
  gridTypes
  lsdvmns = [1]





now we’ll loop over the nodes and print the total deflection

>>> msg = 'nid, gridtype, tx, ty, tz, txyz'
>>> print(msg)
>>> for (nid, grid_type), txyz, total_xyzi in zip(disp.node_gridtype, txyz, total_xyz):
>>>     msg = '%s, %s, %s, %s, %s, %s' % (nid, grid_type, txyz[0], txyz[1], txyz[2], total_xyzi)
>>>     print(msg)

nid, gridtype, tx, ty, tz, txyz
1, 1, 0.00764469, 4.01389e-05, 0.000111137, 0.00764561
2, 1, 0.00762899, 5.29171e-05, 0.000142154, 0.0076305
3, 1, 0.00944763, 6.38675e-05, 7.66179e-05, 0.00944816
4, 1, 0.00427092, 2.62277e-05, 7.27848e-05, 0.00427162
5, 1, 0.00152884, 1.71054e-05, -3.47525e-06, 0.00152894
...








Example 3: Eigenvector (transient)

This example will demonstate:



	calculate von mises stress and max shear for solid elements for a static case for a vectorized OP2







\[\sqrt\left(T_x^2 + T_y^2 + T_z^2\right)\]

our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'solid_bending')
>>> op2_filename = os.path.join(test_path, 'solid_bending.op2')
>>> out_filename = os.path.join(test_path, 'solid_bending.out')





instantiate the model

>>> from pyNastran.op2.op2 import OP2
>>> model = OP2()
>>> model.read_op2(op2_filename, vectorized=True)
>>> print(model.get_op2_stats())

op2.ctetra_stress[1]
  type=RealSolidStressArray nelements=186 nnodes=930
  nodes_per_element=5 (including centroid)
  eType, cid
  data: [1, nnodes, 10] where 10=[oxx, oyy, ozz, txy, tyz, txz, o1, o2, o3, von_mises]
  data.shape = (1, 930, 10)
  element types: CTETRA
  lsdvmns = [1]





we’re analyzing a static problem, so itime=0

we’re also assuming subcase 1

>>> itime = 0
>>> isubcase = 1





get the stress object (there is also cpenta_stress and chexa_stress as well as ctetra_strain/cpenta_strain/chexa_strain)

>>> stress = model.ctetra_stress[isubcase]





The stress/strain data can often be von_mises/max_shear (same for fiber_distance/curvature), so check!

 #data = [oxx, oyy, ozz, txy, tyz, txz, o1, o2, o3, von_mises]
>>> o1 = stress.data[itime, :, 6]
>>> o3 = stress.data[itime, :, 8]
>>> if stress.is_von_mises():
>>>     max_shear = (o1 - o3) / 2.
>>>     von_mises = stress.data[itime, :, 9]
>>> else:
>>>     from numpy import sqrt
>>>     o2 = data[itime, :, 8]
>>>     von_mises = sqrt(0.5*((o1-o2)**2 + (o2-o3)**2, (o3-o1)**2))
>>>     max_shear = stress.data[itime, :, 9]
>>> for (eid, node), vm, ms in zip(stress.element_node, von_mises, max_shear):
>>>     print(eid, 'CEN/4' if node == 0 else node, vm, ms)

1 CEN/4 15900.2 2957.35
1 8     15900.2 2957.35
1 13    15900.2 2957.35
1 67    15900.2 2957.35
1 33    15900.2 2957.35
2 CEN/4 16272.3 6326.18
2 8     16272.3 6326.18
2 7     16272.3 6326.18
2 62    16272.3 6326.18
2 59    16272.3 6326.18





Note that because element_node is an integer array, the centroid is 0.  We renamed it to CEN/4 when we wrote it




Example 4: Solid Stress (static)

This example will demonstate:



	calculating total deflection of the nodes for a dynamic case for a vectorized OP2







\[\sqrt\left(T_x^2 + T_y^2 + T_z^2\right)\]

our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'plate_py')
>>> op2_filename = os.path.join(test_path, 'plate_py.op2')





ut_filename = os.path.join(test_path, ‘solid_bending.out’)

instantiate the model

>>> from pyNastran.op2.op2 import OP2
>>> model = OP2()
>>> model.read_op2(op2_filename, vectorized=True)
>>> print(model.get_op2_stats())

op2.eigenvectors[1]
  type=RealEigenvectorArray ntimes=10 nnodes=231
  data: [t1, t2, t3, r1, r2, r3] shape=[10, 231, 6] dtype=float32
  gridTypes
  modes = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
eigrs = [-0.00037413835525512695, -0.00022113323211669922, -0.0001882314682006836, -0.00010025501251220703, 0.0001621246337890625, 0.00
07478296756744385, 1583362560.0, 2217974016.0, 10409966592.0, 11627085824.0]
mode_cycles = [0, 0, 0, 0, 0, 0, 0, 0, 0, 0]
>>> isubcase = 1
>>> eigenvector = model.eigenvectors[isubcase]





“time/mode/frequency are stored by id, so to get mode 5:

>>> modes = eigenvector._times  # it may not be "time" so we don't use the name "time"
>>> from numpy import where
>>> imode5 = where(modes == 5)[0]
>>> txyz = eigenvector.data[imode5, :, :3]





calculate the total deflection of the vector

>>> from numpy.linalg import norm
>>> total_xyz = norm(txyz, axis=1)





get the eigenvalue

>>> print('eigr5 = %s' % eigenvector.eigrs[imode5])
eigr5 = 0.000162124633789








Example 5: Isotropic Plate Stress (static)

This example will demonstate:



	print the fiber distance and the max principal stress for a static case for a vectorized OP2






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'sol_101_elements')
>>> op2_filename = os.path.join(test_path, 'static_solid_shell_bar.op2')





instantiate the model

>>> from pyNastran.op2.op2 import OP2
>>> model = OP2()
>>> model.read_op2(op2_filename, vectorized=True)
>>> print(model.get_op2_stats())

op2.cquad4_stress[1]
  type=RealPlateStressArray nelements=2 nnodes_per_element=5 nlayers=2 ntotal=20
  data: [1, ntotal, 8] where 8=[fiber_distance, oxx, oyy, txy, angle, omax, omin, von_mises]
  data.shape=(1L, 20L, 8L)
  element types: CQUAD4
  lsdvmns = [1]
>>> isubcase = 1
>>> itime = 0 # this is a static case
>>> stress = model.cquad4_stress[isubcase]
>>> assert stress.nnodes == 5, 'this is a bilinear quad'





write the data

#[fiber_dist, oxx, oyy, txy, angle, majorP, minorP, ovm]
>>> eids = stress.element_node[:, 0]
>>> nids = stress.element_node[:, 1]
>>> if stress.is_fiber_distance():
>>>     fiber_dist = stress.data[itime, :, 0]
>>> else:
>>>     raise RuntimeError('found fiber curvature; expected fiber distance')
>>> maxp = stress.data[itime, :, 5]
>>> for (eid, nid, fdi, maxpi) in zip(eids, nids, fiber_dist, maxp):
>>>     print(eid, 'CEN/4' if nid == 0 else nid, fdi, maxpi)

6 CEN/4 -0.125 8022.26
6 CEN/4  0.125 12015.9
6 4     -0.125 7580.84
6 4      0.125 11872.9
6 1     -0.125 8463.42
6 1      0.125 12158.9
6 14    -0.125 8463.69
6 14     0.125 12158.9
6 15    -0.125 7581.17
6 15     0.125 11872.9
7 CEN/4 -0.125 10016.3
7 CEN/4  0.125 10019.5
7 3     -0.125 10307.1
7 3      0.125 10311.0
7 2     -0.125 9725.54
7 2      0.125 9727.9
7 17    -0.125 9725.54
7 17     0.125 9728.06
7 16    -0.125 10307.1
7 16     0.125 10311.1





note we have 2 layers (upper and lower surface) for any PSHELL-based elements




Example 6: Composite Plate Stress (static)

This example will demonstate:



	print the fiber distance and the max principal stress for a static case for a vectorized OP2






our model

>>> import pyNastran
>>> pkg_path = pyNastran.__path__[0]
>>> test_path = os.path.join(pkg_path, '..', 'models', 'sol_101_elements')
>>> op2_filename = os.path.join(test_path, 'static_solid_comp_bar.op2')





instantiate the model

>>> from pyNastran.op2.op2 import OP2
>>> model = OP2()
>>> model.read_op2(op2_filename, vectorized=True)
>>> print(model.get_op2_stats())
op2.ctria3_composite_stress[1]
  type=RealCompositePlateStressArray nelements=4 ntotal=18
  data: [1, ntotal, 9] where 9=[o11, o22, t12, t1z, t2z, angle, major, minor, max_shear]
  data.shape = (1, 18, 9)
  element types: CTRIA3
  lsdvmns = [1]
>>> isubcase = 1
>>> itime = 0 # this is a static case
>>> stress = model.ctria3_composite_stress[isubcase]





In the previous example, we had an option for a variable number of nodes for the CQUAD4s (1/5), but only nnodes=1 for the CTRIA3s.

In this example, we have 4 layers on one element and 5 on another, but they’re all at the centroid.

#[o11, o22, t12, t1z, t2z, angle, major, minor, ovm]
   >>> eids = stress.element_layer[:, 0]
   >>> layers = stress.element_layer[:, 1]
   >>> maxp = stress.data[itime, :, 6]
   >>> if stress.is_fiber_distance():
   >>>     fiber_dist = stress.data[itime, :, 0]
   >>> else:
   >>>     raise RuntimeError('found fiber curvature; expected fiber distance')
   >>> maxp = stress.data[itime, :, 5]
   >>> for (eid, layer, maxpi) in zip(eids, layers, maxp):
   >>>     print(eid, 'CEN/4', layer, maxpi)

   7  CEN/4 1  89.3406
   7  CEN/4 2  89.3745
   7  CEN/4 3  89.4313
   7  CEN/4 4  89.5115
   8  CEN/4 1 -85.6691
   8  CEN/4 2 -85.6121
   8  CEN/4 3 -85.5193
   8  CEN/4 4 -85.3937
   8  CEN/4 5 -85.2394
   9  CEN/4 1  86.3663
   9  CEN/4 2  86.6389
   9  CEN/4 3  87.0977
   9  CEN/4 4  87.7489
   10 CEN/4 1 -87.6962
   10 CEN/4 2 -87.4949
   10 CEN/4 3 -87.1543
   10 CEN/4 4 -86.6662
   10 CEN/4 5 -86.0192
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bdf Package

This is the pyNastran.bdf.rst file.


bdf Module




bdf_Methods Module




bdf_replacer Module




caseControlDeck Module




deprecated Module




fieldWriter Module




field_writer_8 Module




field_writer_16 Module




field_writer_double Module

Defines functions for double precision 16 character field writing.


	
pyNastran.bdf.field_writer_double.print_card_double(fields, wipe_fields=True)[source]

	Prints a nastran-style card with 16-character width fields.





	Parameters:	
	fields – all the fields in the BDF card (no trailing Nones)

	wipe_fields – some cards (e.g. PBEAM) have ending fields
that need to be there, others cannot have them.










Note

An internal field value of None or ‘’ will be treated as
a blank field




Note

A large field format follows the  8-16-16-16-16-8 = 80
format where the first 8 is the card name or
blank (continuation).  The last 8-character field indicates
an optional continuation, but because it’s a left-justified
unneccessary field, print_card doesnt use it.



>>> fields = ['DUMMY', 1, 2, 3, None, 4, 5, 6, 7, 8.]
>>> print_card_double(fields)
DUMMY*                 1               2               3
*                      4               5               6               7
*       8.0000000000D+00
*










	
pyNastran.bdf.field_writer_double.print_field_double(value)[source]

	Prints a 16-character width field





	Parameters:	value – the value to print


	Returns field:	an 16-character string










	
pyNastran.bdf.field_writer_double.print_scientific_double(value)[source]

	Prints a value in 16-character scientific double precision.

Scientific Notation:                   5.0E+1
Double Precision Scientific Notation:  5.0D+1








subcase Module


[image: Inheritance diagram of pyNastran.bdf.subcase]





Subcase creation/extraction class


	
class pyNastran.bdf.subcase.Subcase(id=0)[source]

	Bases: object

Subcase creation/extraction class


	
_add_data(key, value, options, param_type)[source]

	




	
_simplify_data(key, value, options, param_type)[source]

	




	
cross_reference(model)[source]

	Method crossReference:





	Parameters:	
	self – the Subcase object

	model – the BDF object










Note

this is not integrated and probably never will be as it’s
not really that necessary.  it’s only really useful when running an
analysis.








	
finish_subcase()[source]

	Removes the subcase parameter from the subcase to avoid printing it in
a funny spot





	Parameters:	self – the Subcase object










	
get_analysis_code(sol)[source]

	Maps the solution number to the OP2 analysis code.



	8 - post-buckling (maybe 7 depending on NLPARM???)







	# not important

	
	3/4 - differential stiffness (obsolete)

	11  - old geometric nonlinear statics

	12  - contran (???)








Todo

verify








	
get_device_code(options, value)[source]

	Gets the device code of a given set of options and value





	Parameters:	
	self – the Subcase object

	options – the options for a parameter

	value – the value of the parameter














	
get_format_code(options, value)[source]

	Gets the format code that will be used by the op2 based on
the options.





	Parameters:	
	self – the Subcase object

	options – the options for a parameter

	value – the value of the parameter










Todo

not done...only supports REAL, IMAG, PHASE, not RANDOM








	
get_op2_data(sol, solmap_toValue)[source]

	




	
get_parameter(param_name)[source]

	Gets the [value, options] for a subcase.





	Parameters:	
	self – the Subcase object

	param_name – the case control parameter to check for









model = BDF()
model.read_bdf(bdf_filename)
case_control = model.caseControlDeck
subcase1 = case_control.subcases[1]
value, options = subcase1['LOAD']










	
get_sort_code(options, value)[source]

	Gets the sort code of a given set of options and value





	Parameters:	
	self – the Subcase object

	options – the options for a parameter

	value – the value of the parameter














	
get_stress_code(key, options, value)[source]

	Method get_stress_code:


Note

the individual element must take the stress_code and reduce



it to what the element can return.  For example, for an isotropic
CQUAD4 the fiber field doesnt mean anything.

BAR - no von mises/fiber
ISOTROPIC - no fiber


Todo

how does the MATERIAL bit get turned on?  I’m assuming it’s
element dependent...








	
get_table_code(sol, table_name, options)[source]

	Gets the table code of a given parameter.  For example, the
DISPLACMENT(PLOT,POST)=ALL makes an OUGV1 table and stores the
displacement.  This has an OP2 table code of 1, unless you’re running a
modal solution, in which case it makes an OUGV1 table of eigenvectors
and has a table code of 7.





	Parameters:	
	self – the Subcase object

	options – the options for a parameter

	value – the value of the parameter














	
has_parameter(param_name)[source]

	see __contains__






	
print_param(key, param)[source]

	Prints a single entry of the a subcase from the global or local
subcase list.





	Parameters:	self – the Subcase object










	
solCodeMap = {64: 106, 1: 101, 66: 106, 68: 106, 76: 101, 144: 101, 21: 101, 24: 101, 26: 101, 99: 129, 187: 101, 61: 101}

	




	
subcase_sorted(lst)[source]

	Does a “smart” sort on the keys such that SET cards increment in
numerical order.  Also puts the sets first.





	Parameters:	
	self – the Subcase object

	lst – the list of subcase list objects






	Returns listB:	the sorted version of listA












	
write_subcase(subcase0)[source]

	Internal method to print a subcase





	Parameters:	
	self – the Subcase object

	subcase0 – the global Subcase object


















	
pyNastran.bdf.subcase.update_param_name(param_name)[source]

	Takes an abbreviated name and expands it so the user can type DISP or
DISPLACEMENT and get the same answer





	Parameters:	param_name – the parameter name to be standardized
(e.g. DISP vs. DIPLACEMENT)






Todo

not a complete list










utils Module




write_path Module


	Defines following useful methods:

	
	write_include








	
pyNastran.bdf.write_path._split_path(abspath)[source]

	Takes a path and splits it into the various components.

This is a helper method for write_include






	
pyNastran.bdf.write_path.main()[source]

	




	
pyNastran.bdf.write_path.write_include(filename, is_windows=True)[source]

	Writes a bdf INCLUDE file line given an imported filename.





	Parameters:	
	filename – the filename to write

	is_windows – Windows has a special format for writing INCLUDE files
so the format for a BDF that will run on Linux and
Windows is different.  We could check the platform,
but since you might need to change platforms, it’s an
option (default=True)









For a model that will run on Linux:

..code-blocK:: python


fname = r’/opt/NASA/test1/test2/test3/test4/formats/pynastran_v0.6/pyNastran/bdf/model.inc’
write_include(fname, is_windows=False)


We want:

..code-blocK:: python



	INCLUDE /opt/NASA/test1/test2/test3/test4/formats/pynastran_v0.6/

	pyNastran/bdf/model.inc
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bdfInterface Package


addCard Module


[image: Inheritance diagram of pyNastran.bdf.bdfInterface.addCard]






	
class pyNastran.bdf.bdfInterface.addCard.AddMethods[source]

	Bases: object


	
add_AEFACT(aefact, allowOverwrites=False)[source]

	




	
add_AELINK(aelink)[source]

	




	
add_AELIST(aelist)[source]

	




	
add_AEPARM(aeparam)[source]

	




	
add_AERO(aero)[source]

	




	
add_AEROS(aero)[source]

	




	
add_AESTAT(aestat)[source]

	




	
add_AESURF(aesurf)[source]

	




	
add_ASET(set_obj)[source]

	




	
add_BCRPARA(card, allowOverwrites=False)[source]

	




	
add_BCTADD(card, allowOverwrites=False)[source]

	




	
add_BCTPARA(card, allowOverwrites=False)[source]

	




	
add_BCTSET(card, allowOverwrites=False)[source]

	




	
add_BSET(set_obj)[source]

	




	
add_BSURF(card, allowOverwrites=False)[source]

	




	
add_BSURFS(card, allowOverwrites=False)[source]

	




	
add_CAERO(caero)[source]

	




	
add_CSET(set_obj)[source]

	




	
add_DAREA(darea, allowOverwrites=False)[source]

	




	
add_DCONSTR(dconstr)[source]

	




	
add_DDVAL(ddval)[source]

	




	
add_DEQATN(deqatn, allowOverwrites=False)[source]

	




	
add_DESVAR(desvar)[source]

	




	
add_DLINK(dlink)[source]

	




	
add_DMI(dmi, allowOverwrites=False)[source]

	




	
add_DMIG(dmig, allowOverwrites=False)[source]

	




	
add_DMIJ(dmij, allowOverwrites=False)[source]

	




	
add_DMIJI(dmiji, allowOverwrites=False)[source]

	




	
add_DMIK(dmik, allowOverwrites=False)[source]

	




	
add_DRESP(dresp)[source]

	




	
add_DVMREL(dvmrel)[source]

	




	
add_DVPREL(dvprel)[source]

	




	
add_FLFACT(flfact)[source]

	




	
add_FLUTTER(flutter)[source]

	




	
add_FREQ(freq)[source]

	




	
add_GUST(gust)[source]

	




	
add_LSEQ(load)[source]

	




	
add_MKAERO(mkaero)[source]

	




	
add_NLPARM(nlparm)[source]

	




	
add_NLPCI(nlpci)[source]

	




	
add_PAERO(paero)[source]

	




	
add_PARAM(param, allowOverwrites=False)[source]

	




	
add_PBUSHT(prop, allowOverwrites=False)[source]

	




	
add_PDAMPT(prop, allowOverwrites=False)[source]

	




	
add_PELAST(prop, allowOverwrites=False)[source]

	




	
add_PHBDY(prop)[source]

	




	
add_QSET(set_obj)[source]

	




	
add_SESET(set_obj)[source]

	




	
add_SET(set_obj)[source]

	




	
add_SPLINE(spline)[source]

	




	
add_SPOINT(spoint)[source]

	




	
add_TRIM(trim, allowOverwrites=False)[source]

	




	
add_TSTEP(tstep, allowOverwrites=False)[source]

	




	
add_TSTEPNL(tstepnl, allowOverwrites=False)[source]

	




	
add_cmethod(cMethod, allowOverwrites=False)[source]

	




	
add_constraint(constraint)[source]

	




	
add_constraint_MPC(constraint)[source]

	




	
add_constraint_MPCADD(constraint)[source]

	




	
add_constraint_SPC(constraint)[source]

	




	
add_constraint_SPCADD(constraint)[source]

	




	
add_convection_property(prop)[source]

	




	
add_coord(coord, allowOverwrites=False)[source]

	




	
add_creep_material(material, allowOverwrites=False)[source]

	
Note

May be removed in the future.  Are CREEP cards materials?
They have an MID, but reference structural materials.








	
add_damper(elem, allowOverwrites=False)[source]

	
Warning

can dampers have the same ID as a standard element?








	
add_dload(dload)[source]

	




	
add_dload_entry(dload)[source]

	




	
add_element(elem, allowOverwrites=False)[source]

	




	
add_hyperelastic_material(material, allowOverwrites=False)[source]

	




	
add_load(load)[source]

	




	
add_mass(mass, allowOverwrites=False)[source]

	




	
add_material_dependence(material, allowOverwrites=False)[source]

	




	
add_method(method, allowOverwrites=False)[source]

	




	
add_node(node, allowOverwrites=False)[source]

	




	
add_property(prop, allowOverwrites=False)[source]

	




	
add_property_mass(prop, allowOverwrites=False)[source]

	




	
add_random_table(table)[source]

	




	
add_rigid_element(elem, allowOverwrites=False)[source]

	




	
add_structural_material(material, allowOverwrites=False)[source]

	




	
add_suport(suport)[source]

	




	
add_table(table)[source]

	




	
add_thermal_BC(bc, key)[source]

	




	
add_thermal_element(elem)[source]

	same as add_element at the moment...






	
add_thermal_load(load)[source]

	




	
add_thermal_material(material, allowOverwrites=False)[source]

	










assign_type Module

Parses Nastran fields


	
pyNastran.bdf.bdfInterface.assign_type._get_dtype(value)[source]

	Get the type of the input value in a form that is clear.





	Parameters:	value – the value to get the type of










	
pyNastran.bdf.bdfInterface.assign_type.blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.components(card, ifield, fieldname)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field














	
pyNastran.bdf.bdfInterface.assign_type.components_or_blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.double(card, ifield, fieldname)[source]

	Converts a field into a double





	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field














	
pyNastran.bdf.bdfInterface.assign_type.double_or_blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.double_or_string(card, ifield, fieldname)[source]

	Converts a field into a double or a string





	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field














	
pyNastran.bdf.bdfInterface.assign_type.double_string_or_blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)






	Returns value:	a double, string, or default value




	Raises SyntaxError:

		if there is an invalid type












	
pyNastran.bdf.bdfInterface.assign_type.field(card, ifield, fieldname)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field














	
pyNastran.bdf.bdfInterface.assign_type.fields(f, card, fieldname, i, j=None)[source]

	
Todo

improve fieldname








	
pyNastran.bdf.bdfInterface.assign_type.integer(card, ifield, fieldname)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field














	
pyNastran.bdf.bdfInterface.assign_type.integer_double_or_blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.integer_double_or_string(card, ifield, fieldname)[source]

	Converts a field into an integer, double or a string





	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field














	
pyNastran.bdf.bdfInterface.assign_type.integer_double_string_or_blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.integer_or_blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.integer_or_double(card, ifield, fieldname)[source]

	Converts a field into an integer or double





	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field






	Returns value:	the value with the proper type




	Raises SyntaxError:

		if there’s an invalid type












	
pyNastran.bdf.bdfInterface.assign_type.integer_or_string(card, ifield, fieldname)[source]

	Converts a field into an integer or string





	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.integer_string_or_blank(card, ifield, fieldname, default=None)[source]

	Converts a field into an integer, string or sets the default using a blank value





	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)














	
pyNastran.bdf.bdfInterface.assign_type.interpret_value(value_raw, card='')[source]

	Converts a value from nastran format into python format.





	Parameters:	
	raw_value – a string representation of a value

	card – ???








	Returns value:	the Nastran reprentation of the value












	
pyNastran.bdf.bdfInterface.assign_type.string(card, ifield, fieldname)[source]

	Converts a field into a string





	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field














	
pyNastran.bdf.bdfInterface.assign_type.string_or_blank(card, ifield, fieldname, default=None)[source]

	



	Parameters:	
	card – BDF card as a list

	ifield – field number

	fieldname – name of field

	default – the default value for the field (default=None)
















BDF_Card Module


[image: Inheritance diagram of pyNastran.bdf.bdfInterface.BDF_Card]





Defines the BDFCard class that is passed into the various Nastran cards.


	
class pyNastran.bdf.bdfInterface.BDF_Card.BDFCard(card=None, debug=False)[source]

	Bases: object

A BDFCard is a list that has a default value of None for fields out of
range.


	
field(i, default=None)[source]

	Gets the ith field on the card





	Parameters:	
	self – the object pointer

	i (integer) – the ith field on the card (following list notation)

	default – the default value for the field






	Returns value:	the value on the ith field












	
fields(i=0, j=None, defaults=None)[source]

	Gets multiple fields on the card





	Parameters:	
	self – the object pointer

	i (integer >= 0) – the ith field on the card (following list notation)

	j (integer or None (default=end of card)) – the jth field on the card (None means till the end
of the card)

	defaults – the default value for the field (as a list)
len(defaults)=i-j-1






	Returns value:	the values on the ith-jth fields












	
index(value)[source]

	




	
nFields()[source]

	Gets how many fields are on the card





	Parameters:	self – the object pointer


	Returns nfields:

		the number of fields on the card










	
pop()[source]

	Pops the last value off












bdf_writeMesh Module




crossReference Module


[image: Inheritance diagram of pyNastran.bdf.bdfInterface.crossReference]





Links up the various cards in the BDF.

For example, with cross referencing...

>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)

>>> nid1 = 1
>>> node1 = model.nodes[nid1]
>>> node.nid
1

>>> node.xyz
[1., 2., 3.]

>>> node.Cid()
3

>>> node.cid
CORD2S, 3, 1, 0., 0., 0., 0., 0., 1.,
        1., 0., 0.
# get the position in the global frame
>>> node.Position()
[4., 5., 6.]

# get the position with respect to another frame
>>> node.PositionWRT(model, cid=2)
[4., 5., 6.]





Without cross referencing...

>>> model = BDF()
>>> model.read_bdf(bdf_filename, xref=True)

>>> nid1 = 1
>>> node1 = model.nodes[nid1]
>>> node.nid
1

>>> node.xyz
[1., 2., 3.]

>>> node.Cid()
3

>>> node.cid
3

# get the position in the global frame
>>> node.Position()
Error!





Cross-referencing allows you to easily jump across cards and also helps
with calculating things like position, area, and mass.  The BDF is designed
around the idea of cross-referencing, so it’s recommended that you use it.


	
class pyNastran.bdf.bdfInterface.crossReference.XrefMesh[source]

	Bases: object

Links up the various cards in the BDF.

The main BDF class defines all the parameters that are used.


	
_cross_reference_aero()[source]

	Links up all the aero cards






	
_cross_reference_constraints()[source]

	Links the SPCADD, SPC, SPCAX, SPCD, MPCADD, MPC cards.






	
_cross_reference_coordinates()[source]

	Links up all the coordinate cards to other coordinate cards and nodes






	
_cross_reference_elements()[source]

	Links the elements to nodes, properties (and materials depending on
the card).






	
_cross_reference_loads()[source]

	Links the loads to nodes, coordinate systems, and other loads.






	
_cross_reference_masses()[source]

	Links the mass to nodes, properties (and materials depending on
the card).






	
_cross_reference_materials()[source]

	Links the materials to materials (e.g. MAT1, CREEP)
often this is a pass statement






	
_cross_reference_nodes()[source]

	Links the nodes to coordinate systems






	
_cross_reference_properties()[source]

	Links the properties to materials






	
cross_reference(xref=True, xref_elements=True, xref_properties=True, xref_materials=True, xref_loads=True, xref_constraints=True, xref_aero=True)[source]

	Links up all the cards to the cards they reference





	Parameters:	
	xref – cross references the model (default=True)

	xref_element – set cross referencing of elements (default=True)

	xref_properties – set cross referencing of properties (default=True)

	xref_materials – set cross referencing of materials (default=True)

	xref_loads – set cross referencing of loads (default=True)

	xref_constraints – set cross referencing of constraints (default=True)

	xref_aero – set cross referencing of CAERO/SPLINEs (default=True)









To only cross-reference nodes:

model = BDF()
model.read_bdf(bdf_filename, xref=False)
model.cross_reference(xref=True, xref_loads=False, xref_constraints=False,
                                 xref_materials=False, xref_properties=False,
                                 xref_aero=False, xref_masses=False)






Warning

be careful if you call this method
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cards Package


aero Module




baseCard Module




bdf_sets Module




bdf_tables Module




constraints Module




contact Module




coordinateSystems Module




dmig Module




dynamic Module




materials Module




material_deps Module




methods Module




nodes Module




optimization Module




params Module




utils Module


	
pyNastran.bdf.cards.utils.build_table_lines(fields, nstart=1, nend=0)[source]

	Builds a table of the form:













	DESVAR
	DVID1
	DVID2
	DVID3
	DVID4
	DVID5
	DVID6
	DVID7


	
	DVID8
	-etc.-
	
	
	
	
	


	
	UM
	VAL1
	VAL2
	-etc.-
	
	
	





and then pads the rest of the fields with None’s





	Parameters:	
	fields (list of values) – the fields to enter, including DESVAR

	nStart – the number of blank fields at the start of the
line (default=1)

	nStart – int

	nEnd – the number of blank fields at the end of the
line (default=0)

	nEnd – int










Note

will be used for DVPREL2, RBE1, RBE3




Warning

only works for small field format???








	
pyNastran.bdf.cards.utils.wipe_empty_fields(card)[source]

	Removes an trailing Nones from the card.
Also converts empty strings to None.





	Parameters:	card – the fields on the card as a list


	Returns short_card:

		the card with no trailing blank fields






Todo

run this in reverse to make it faster
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bars Module




bush Module




damper Module
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mass Module
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loads Module
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bars Module




bush Module




damper Module
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properties Module
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test Package


all_tests Module




bdf_test Module




bdf_unit_tests Module




compare_card_content Module




get_uniq_fields Module




run_nastran_double_precision Module




test_bdf Module




test_case_control_deck Module




test_field_writer Module




test_openmdao Module
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unit Package


line_parsing Module


	
pyNastran.bdf.test.unit.line_parsing._parseEntry(lines)[source]

	




	
pyNastran.bdf.test.unit.line_parsing.parseSetSline(listA)[source]

	




	
pyNastran.bdf.test.unit.line_parsing.parseSetType(i, line, lines, key, value)[source]

	






test_assign_type Module


[image: Inheritance diagram of pyNastran.bdf.test.unit.test_assign_type]








	
class pyNastran.bdf.test.unit.test_assign_type.ExtendedTestCase(methodName='runTest')[source]

	Bases: unittest.case.TestCase

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
assertRaisesWithMessage(msg, func, *args, **kwargs)[source]

	








	
class pyNastran.bdf.test.unit.test_assign_type.Test(methodName='runTest')[source]

	Bases: pyNastran.bdf.test.unit.test_assign_type.ExtendedTestCase

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
check_double(method)[source]

	




	
check_integer(method)[source]

	




	
run_function(f, card, exact)[source]

	




	
run_function_default(f, card, exact, default)[source]

	




	
test_bad()[source]

	




	
test_blank()[source]

	value = integer(card, n, fieldname)






	
test_components()[source]

	




	
test_components_or_blank_01()[source]

	




	
test_components_or_blank_02()[source]

	




	
test_double()[source]

	value = double(card, n, fieldname)






	
test_double_or_blank()[source]

	value = double_or_blank(card, n, fieldname, default=None)






	
test_double_or_string()[source]

	




	
test_double_string_or_blank()[source]

	




	
test_integer()[source]

	value = integer(card, n, fieldname)






	
test_integer_double_or_blank()[source]

	value = double_or_blank(card, n, fieldname, default=None)






	
test_integer_double_or_string()[source]

	




	
test_integer_or_blank()[source]

	value = integer_or_blank(card, n, fieldname)






	
test_integer_or_double()[source]

	




	
test_integer_or_string()[source]

	




	
test_integer_string_or_blank()[source]

	




	
test_string()[source]

	value = string(card, n, fieldname)












test_mass Module




test_read_write Module




test_read_write Module
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f06 Package

This is the pyNastran.f06.rst file.


f06 Module




f06Writer Module




f06_classes Module


[image: Inheritance diagram of pyNastran.f06.f06_classes]






	
class pyNastran.f06.f06_classes.MaxDisplacement(data)[source]

	Bases: object


	
write_f06(page_stamp='%i', pageNum=1)[source]

	










f06_formatting Module




errors Module


[image: Inheritance diagram of pyNastran.f06.errors]






	
exception pyNastran.f06.errors.FatalError[source]

	Bases: exceptions.RuntimeError
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tables Package


grid_point_weight Module




lama Module




max_min Module


[image: Inheritance diagram of pyNastran.f06.tables.max_min]






	
class pyNastran.f06.tables.max_min.MAX_MIN[source]

	Bases: object


	
_get_max_applied_loads()[source]

	




	
_get_max_displacements()[source]

	




	
_get_max_mpc_forces()[source]

	




	
_get_max_spc_forces()[source]

	










oef Module




oes Module




oload_resultant Module




oqg Module




oug Module
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This is the pyNastran.op2.rst file.


op2 Module




op2_scalar Module




fortran_format Module


[image: Inheritance diagram of pyNastran.op2.fortran_format]






	
class pyNastran.op2.fortran_format.FortranFormat[source]

	Bases: object





	Parameters:	self – the OP2 object pointer






	
_get_record_length()[source]

	The record length helps us figure out data block size, which is used
to quickly size the arrays.  We just need a bit of meta data and can
jump around quickly.






	
_get_table_mapper()[source]

	



	Parameters:	self – the OP2 object pointer










	
_read_record(stream=False, debug=True)[source]

	



	Parameters:	self – the OP2 object pointer










	
_read_subtable_3_4(table3_parser, table4_parser, passer)[source]

	




	
_read_subtable_results(table4_parser, record_len)[source]

	# if reading the data
# 0 - non-vectorized
# 1 - 1st pass to size the array (vectorized)
# 2 - 2nd pass to read the data  (vectorized)






	
_read_subtables()[source]

	



	Parameters:	self – the OP2 object pointer










	
_skip_record()[source]

	




	
_skip_subtables()[source]

	



	Parameters:	self – the OP2 object pointer










	
_stream_record(debug=True)[source]

	Creates a “for” loop that keeps giving us records until we’re done.





	Parameters:	self – the OP2 object pointer










	
get_nmarkers(n, rewind=True)[source]

	Gets n markers, so if n=2, it will get 2 markers.





	Parameters:	
	self – the OP2 object pointer

	n – number of markers to get

	rewind – should the file be returned to the starting point






	Retval markers:	list of [1, 2, 3, ...] markers












	
goto(n)[source]

	Jumps to position n in the file





	Parameters:	
	self – the OP2 object pointer

	n – the position to goto














	
isAllSubcases = None

	stores if the user entered [] for iSubcases






	
is_valid_subcase()[source]

	Lets the code check whether or not to read a subcase





	Parameters:	self – the OP2 object pointer


	Retval is_valid:

		should this subcase defined by self.isubcase be read?










	
passer(data)[source]

	dummy function used for unsupported tables
:param self:    the OP2 object pointer






	
read_block()[source]

	
	Reads a block following a pattern of:

	[nbytes, data, nbytes]







	Retval data:	the data in binary










	
read_markers(markers)[source]

	Gets specified markers, where a marker has the form of [4, value, 4].
The “marker” corresponds to the value, so 3 markers takes up 9 integers.
These are used to indicate position in the file as well as
the number of bytes to read.





	Parameters:	
	self – the OP2 object pointer

	markers – markers to get; markers = [-10, 1]














	
show(n, types='ifs')[source]

	



	Parameters:	self – the OP2 object pointer










	
show_data(data, types='ifs')[source]

	




	
show_ndata(n, types='ifs')[source]

	




	
skip_block()[source]

	
	Skips a block following a pattern of:

	[nbytes, data, nbytes]







	Parameters:	self – the OP2 object pointer


	Retval data:	since data can never be None, a None value
indicates something bad happened.










	
write_data(f, data, types='ifs')[source]

	Useful function for seeing what’s going on locally when debugging.





	Parameters:	self – the OP2 object pointer










	
write_ndata(f, n, types='ifs')[source]

	Useful function for seeing what’s going on locally when debugging.





	Parameters:	self – the OP2 object pointer
















op2Codes Module


[image: Inheritance diagram of pyNastran.op2.op2Codes]






	
class pyNastran.op2.op2Codes.Op2Codes[source]

	Bases: object


	
_set_op2_date(month, day, year)[source]

	




	
code_information()[source]

	prints the general table information
DMAP - page 60-63






	
get_element_type(eCode)[source]

	




	
isRandomResponse()[source]

	




	
isReal()[source]

	




	
isRealImaginaryOrMagnitudePhase()[source]

	




	
isSortedResponse()[source]

	




	
isStress()[source]

	




	
is_magnitude_phase()[source]

	




	
is_real_imaginary()[source]

	




	
is_sort1()[source]

	




	
is_sort2()[source]

	




	
is_thermal()[source]

	




	
print_table_code(table_code)[source]
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[image: Inheritance diagram of pyNastran.op2.resultObjects.op2_Objects]








	
class pyNastran.op2.resultObjects.op2_Objects.BaseScalarObject[source]

	Bases: pyNastran.op2.op2Codes.Op2Codes


	
_write_f06_transient(header, page_stamp, page_num=1, f=None, is_mag_phase=False)[source]

	




	
get_stats()[source]

	




	
name()[source]

	




	
write_f06(header, page_stamp, page_num=1, f=None, is_mag_phase=False)[source]

	








	
class pyNastran.op2.resultObjects.op2_Objects.ScalarObject(data_code, isubcase, apply_data_code=True)[source]

	Bases: pyNastran.op2.resultObjects.op2_Objects.BaseScalarObject


	
append_data_member(var_name, value_name)[source]

	this appends a data member to a variable that may or may not exist






	
apply_data_code()[source]

	




	
cast_grid_type(grid_type)[source]

	converts a grid_type string to an integer






	
getUnsteadyValue()[source]

	




	
getVar(name)[source]

	




	
get_data_code()[source]

	




	
isImaginary()[source]

	




	
print_data_members()[source]

	Prints out the “unique” vals of the case.
Uses a provided list of data_code[‘dataNames’] to set the values for
each subcase.  Then populates a list of self.name+’s‘ (by using
setattr) with the current value.  For example, if the variable name is
‘mode’, we make self.modes.  Then to extract the values, we build a
list of of the variables that were set like this and then loop over
them to print their values.

This way there is no dependency on one result type having [‘mode’] and
another result type having [‘mode’,’eigr’,’eigi’].






	
recast_gridtype_as_string(grid_type)[source]

	converts a grid_type integer to a string






	
set_data_members()[source]

	




	
set_var(name, value)[source]

	




	
start_data_member(var_name, value_name)[source]

	




	
update_data_code(data_code)[source]

	




	
update_dt(data_code, dt)[source]

	This method is called if the object already exits and a new
time/freq/load step is found
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class pyNastran.op2.tables.oug.oug_Objects.Flux(data_code, isubcase, dt)[source]

	Bases: pyNastran.op2.resultObjects.op2_Objects.ScalarObject


	
add(nodeID, gridType, v1, v2, v3, v4=None, v5=None, v6=None)[source]

	




	
delete_transient(dt)[source]

	




	
get_transients()[source]

	




	
write_op2(block3, device_code=1)[source]

	Creates the binary data for writing the table
.. warning:: hasnt been tested...
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This is the pyNastran.utils.rst file.
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[image: Inheritance diagram of pyNastran.converters.panair.panairWrite]






	
class pyNastran.converters.panair.panairWrite.PanairWrite[source]

	Bases: object


	
print_abutments()[source]

	




	
print_grid_summary()[source]

	




	
print_options()[source]

	




	
print_out_header()[source]

	




	
write_data_check()[source]

	




	
write_printout()[source]
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  	pyNastran.bdf.bdfInterface.crossReference (module)
  


      
  	pyNastran.bdf.cards.utils (module)
  


      
  	pyNastran.bdf.field_writer_double (module)
  


  

  	
      
  	pyNastran.bdf.subcase (module)
  


      
  	pyNastran.bdf.test.unit.line_parsing (module)
  


      
  	pyNastran.bdf.test.unit.test_assign_type (module)
  


      
  	pyNastran.bdf.write_path (module)
  


      
  	pyNastran.converters.cart3d (module)
  


      
  	pyNastran.converters.LaWGS (module)
  


      
  	pyNastran.converters.nastran (module)
  


      
  	pyNastran.converters.panair (module)
  


      
  	pyNastran.converters.panair.panairWrite (module)
  


      
  	pyNastran.converters.shabp (module)
  


      
  	pyNastran.converters.stl (module)
  


      
  	pyNastran.converters.usm3d (module)
  


      
  	pyNastran.f06.errors (module)
  


      
  	pyNastran.f06.f06_classes (module)
  


      
  	pyNastran.f06.tables.max_min (module)
  


      
  	pyNastran.op2.fortran_format (module)
  


      
  	pyNastran.op2.op2Codes (module)
  


      
  	pyNastran.op2.resultObjects.op2_Objects (module)
  


      
  	pyNastran.op2.tables.oug.oug_Objects (module)
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  	read_markers() (pyNastran.op2.fortran_format.FortranFormat method)
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Nonmenclature








		Symbol
		Description





		\([B]\)
		Displacement-to-Strain Matrix



		\([D]\)
		Material Matrix



		\(E\)
		Young’s Modulus (\(F/L^2\))



		\(\{F\}\)
		Applied force vector



		\(\{F_g\}\)
		Global  applied force vector



		\(\{F_a\}\)
		Reduced applied force vector



		\(\{f\}\)
		Generalized (Modal) force vector



		\(G\)
		Shear Modulus (\(F/L^2\))



		\([J]\)
		Jacobian Matrix



		\([K]\)
		Stiffness matrix



		\([K_e]\)
		Element stiffness matrix ( \(F/ L^2\) )



		\([K_{gg}]\)
		Global  Stiffness Matrix



		\([K_{aa}]\)
		Reduced Stiffness Matrix



		\(k\)
		Spring stiffness ( \(F/L^2\) )



		\(L\)
		Length (L)



		\(L,M,N\)
		X,Y,Z Moment (FL)



		\(M_x, M_y, M_z\)
		X,Y,Z Moment (FL)



		\([M]\)
		Matrix



		\([M_L]\)
		Mass Matrix



		\([N]\)
		Function Matrix



		\(m\)
		mass (M)



		nsm
		non-structural mass (M)



		\([T]\)
		Transformation matrix



		\(t\)
		thickness (L)



		\(T\)
		translation (L)



		\(R\)
		rotation (L/radians)



		\(u\)
		generalized load (translation, rotation)



		\(X,Y,Z\)
		X,Y,Z Force (F)



		\(F_x, F_y, F_z\)
		X,Y,Z Force (F)



		\(x,y,z\)
		displacement (L)



		\(\{x\}\)
		generalized load (translation, rotation)



		\(V\)
		Volume  ( \(L^3\) )



		\(V_i\)
		\(i^{th}\) Volume  ( \(L^3\) )



		\(\epsilon\)
		strain, shear strain (\(\Delta L/L\))



		\(\gamma\)
		shear strain (\(F/L^2\))



		\(\nu\)
		Poisson’s ratio



		\(\Omega\)
		Natural frequencies (\(Hz\))



		\(\omega\)
		natural frequency (\(Hz\))



		\(\rho\)
		density (\(M/L^3\))



		\(\sigma_{ij}\)
		normal stress, shear stress (\(F/L^2\))



		\(\tau_{ij}\)
		shear stress (\(F/L^2\))



		\(\theta\)
		rotation (radians)
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Developer: BDF Reading



		This document is a reference for developers of pyNastran, but are not necessarily


		people that are familiar with Nastran or even Finite Element Analysis (FEA).






bdf:   Introduction


bdf module controls the model object that is instantiated with
model = BDF() the BDF.__init__ method
is called when model = BDF() is run.  The pyNastran.bdf.bdf.BDF
used to be very large and was split (in a non-standard way) into multiple files
that allowed for simpler development.  The classes:




		pyNastran.bdf.bdf_Methods.BDFMethods,


		pyNastran.bdf.bdfInterface.getCard.GetMethods,


		pyNastran.bdf.bdfInterface.addCard.AddMethods,


		pyNastran.bdf.bdfInterface.bdf_writeMesh.WriteMesh,


		pyNastran.bdf.bdfInterface.crossReference.XrefMesh









are basically bags of functions for the “model” object.


The pyNastran.bdf.bdf.BDF.cards_to_read attribute limits the cards that
pyNastran processes and can be modified by the user in order to fix bugs
or make their code run faster.


Moving onto pyNastran.bdf.bdf.BDF._init_solution sets a series of
alternate names for Nastran solution types.  For example, a solution 101 is
a static solution (no acceleration) and will calculate the displacements of
the system \([K]\{x\} = \{F\}\).  You can then extract stresses and strains.
Other solution numbers solve different equations.


In methods pyNastran.bdf.bdf.BDF._init_structural_defaults(),
pyNastran.bdf.bdf.BDF._init_aero_defaults(),
pyNastran.bdf.bdf.BDF._init_thermal_defaults()
the structural, aerodyanmic, and thermal card holders (e.g. model.materials)
are defined as dictionaries.


Finally, the pyNastran.bdf.bdf.BDF.readBDF() method is defined.
There are three sections to a BDF/DAT/NAS file. BDF (Bulk Data File) is the file
format used by MSC Nastran and the DAT (data?) file is used by NX Nastran.
NAS (Nastran) is also used.


The first section is the “Executive Control Deck” and contains a “SOL 101” or
“SOL 103” or “SOL STATIC” depending on the solution type. It ends when the “CEND”
marker is found. Then the “Case Control Deck” is read. Here, general solution
information is listed, such  as what outputs do you want and what loads are applied
(not all loads in the file are necessarily applied).  Finally this section defines
one or more subcases, which are different load combinations. The last section
is the “Bulk Data Deck”.  This section stores 99% of the file and this section
introduces very specific formatting restrictions for “cards”.


A basic model will be made of nodes, elements, properties, and materials.
For example, for a square plate made of steel model GRID cards are used for
the nodes, CQUAD4 or CTRIA3 cards are used for the elements (the C generally
indicates the card is an element so quadrilateral element and triangular element).
The element has a property (PSHELL) that defines the thickness.  Similarly,
properties generally start with P.  Finally,  the property references a material
(MAT1) that defines the material as steel.  INCLUDE cards may also be used to
add additional files into the BDF.





bdf: Card Formatting


A “card” is at most 72-characters wide.  Comments may follow the card if a
$ sign is used.


The standard card is called small field format (single precision) and has 9 fields
defined per line, each with 8-characters and are fixed width.  Multiline cards are
implied by leaving 8 spaces at the beginning of the following line.
Alternatively, a + sign may be used in the first 8 spaces.


The large field format (double precision) card uses a \(1 * 8 + 4 * 16\)
to reach the 72-character width instead of \(1 * 8 + 8 * 8\) characters.
If the first line of a card is double precision, a * follows the card name,
so all card  names are 7-characters or less.  If the second line of a card is
double precision, a * begins the line.  A single line of a small field formatted
takes exactly two lines to write if large field format is used.


The CSV (comma separated value) format is similar to small field format.
It’s less picky then the 8-character format, but much harder to read.
It is still subject to the 9 fields per line restriction.  If a CSV card has
a * on it, the card becomes a large field CSV formatted card and may have only
5 fields on the line (including the blank field).


Although introduced as separate types of cards, small field format and large
field format may be mixed and matched. However, this only occurs for hand-edited
BDFs.  There’s also a difficult to understand format known as a “continuation card”.
This uses values from previous cards and is basically a for loop.
Hundreds of cards may be defined in just a few lines.





bdf : Parsing


A basic card is a GRID card.  Once parsed, a standard grid card will have fields
of ['GRID', nodeID, coord, x, y, z]. This section will discuss how a card is
parsed.


The pyNastran.bdf.bdf.BDF.readBDF() method must generalize the way
files are opened because INCLUDE files may be used. Once the Executive and Case
Control Decks are read (using simple while loops), the
pyNastran.bdf.bdf.BDF._read_bulk_data_deck() method is called.


This method (BDF._read_bulk_data_deck()) keeps looping over the file as
long as there are files opened (an INCLUDE file side effect) and calls:
(rawCard, card, cardName) = self._get_card(debug=False). cardName is
just the card’s name, while rawCard is the full, unparsed card. card is
the card  parsed into fields as a card object, which is basically a list
of fields ['GRID', nodeID, coord, x, y, z].


The basic idea of the self._get_card() method(see
pyNastran.bdf.bdfInterface.bdf_cardMethods.CardMethods._get_card()) is
to make a self.linesPack, (pyNastran.bdf.bdf.BDF.linesPack)which
is a list of 1500 lines that are stored in memory.  When a new line is added to
self.linesPack, it is first stripped of comments in order to simplify
parsing.  If the linesPack is empty or 50 blank lines are found, the code
assumes an infinite loop has been entered and closes the file.  If additional
files are open, the linesPack from the previous file will be used (INCLUDE
file case).


Now that we have 1500 lines in linesPack, we must call:  (i, tempcard) =
self._get_multi_line_card(i, tempcard) to get the card. tempcard starts
out as the first line in the card and afterwards contains all lines of the card.
tempcard will eventually become rawCard.  It’s important to note the
tempcard passed into
pyNastran.bdf.bdfInterface.bdf_cardMethods.CardMethods._get_multi_line_card()
is a 72-character string (generally) and the tempcard output is a list of
8-character (or 16) width fields.  Why: the original data isn’t needed, so the
variable is reused.


pyNastran.bdf.bdfInterface.bdf_cardMethods.CardMethods._get_multi_line_card()
will search through the linesPack and try to end the card by looking for a
non-whitespace character in the first character position (all cards must have
field[0] justified).
If a * is found, it’s double precision, if not it’s small field.  Additionally,
if a ‘,’ is found it’s CSV format.
So the formats are:




		small field,


		small field CSV,


		large field,


		large field CSV.









Once the format of the line is known, it’s an easy process to split the card
(see
pyNastran.bdf.bdfInterface.bdf_cardMethods.CardMethods.processCard())
and turn it into a pyNastran.bdf.bdfInterface.BDF_Card.BDFCard
object.  Note that the first field in any line beyond the first one must be
blank and is ignored.  This prevents cards defined in small field and large
field to have the same value defined in different positions of the list.


Finally, as Nastran is very specific in putting a decimal on float values, it’s
easy to parse field values into their proper type dynamically.  This is
especially important when a field may be defined as an integer, float, a string,
or be left blank and the variable is different depending on variable type.
Strings, must being with alphabetical characters (A, B, C) and are case
insensitive, which is why a “GRID” card is called a “GRID” card and not a “grid”
card.





bdf : Card Object


A pyNastran.bdf.bdfInterface.BDF_Card.BDFCard object is basically a
list of fields of ['GRID', nodeID, coord, x, y, z] with methods to get the
1st entry (nodeID) as card.field(1) instead of fields[1] for a list.
A card object is useful for setting defaults.  The x, y, and z values
on the GRID card have defaults of 0.0, so card.field(3,0.0) may be used to
get the x coordinate. Finally, card.fields(3,5,[0.,0.,0.]) may be used
to get xyz and set the defaults in a single step.  Additionally, the
card object is useful when parsing “continuation cards”, but is typically
disabled.


After an excessively long branch of cardNames in
pyNastran.bdf.BDF.readBDF(), the card object is turned into a GRID,
CTRIA3, CQUAD4, PSHELL, MAT1 or any of 200 other card types.  There are roughly
as many nodes as there are elements, which make up roughly 95% of the cards in
large models.  The difference in a large model and a small model, is the
discretization and will change nodes, elements, loads, and constraints.  Loads
and constraints are applied to only small portions of the model and (generally)
only the boundary of a model.  The number of propertie and materials is very
likely the same.


Most cards are stored in a dictionary based on their integer ID.  IDs may be
used only once, but if a card is exactly duplicated, it is still valid.





shell: CQUAD4 Object


In bdf/cards/elements/shell.py, the
pyNastran.bdf.cards.elements.shell.CQUAD4 is defined.


The pyNastran.bdf.cards.elements.shell.CQUAD4 is a shell-type
element and must reference a PSHELL (isotropic property) or a PCOMP (composite
property) card.  An example of an isotropic material is steel or aluminum and a
composite material would be fiberglass or layers of carbon fiber/epoxy resin at
layed up at different angles.


The PSHELL may reference MAT1 (isotropic material) cards, while the PCOMP card
may reference MAT1 or MAT8 (orthotropic material) cards.  An orthotropic
material is stronger in longitudinally than laterally (e.g. fibers are oriented
unidirectionally in a carbon fiber composite).


The pyNastran.bdf.cards.elements.shell.CQUAD4 class inherits from
the pyNastran.bdf.cards.elements.shell.QuadShell class which defines
common methods to the various QUAD-type cards.  There are additional QUAD
element with different numbers of nodes (8-CQUAD8, 9-CQUAD) and the CQUADR and
CQUADX are axi-symmetric versions of the CQUAD4, and CQUAD8 respectively.
However, the Area(), Mass(), Density(), etc. methods are calculated
in the the same way for each card (although the axi-symmetric cards return mass
per unit theta).  The last thing to note is rawFields and reprFields are
very important to how the code integrates.


rawFields is used to check if a duplicated card is the same as another card
and is also used for testing.  After reading and writing, reading back in,
writing back out, reading back in, if the fields are the  same, then there’s
likely no error in reading a card (fields can still be missed while reading, so
it’s not perfect). raw_fields returns a list of the fields (similar to the
list-esque card object from before).


reprFields is analogous to the __repr__() method, and is an abbreviated
way to write the card. For example, the T1, T2, T3, and T4 values
(thickness at nodes 1, 2, 3, 4) are generally 0.0 and instead are set at an
elemental level using the PSHELL card.  If these fields were printed, the CQUAD4
card would be a two line card instead of a one line card.  reprFields is
used instead of __repr__() in order to be able to write the card in large
field or small field format.  Defaults are generally not written by the
__repr__() method, but are written for certain fields (e.g. the xyz
fields on the GRID card).


To get the CQUAD4, with an element ID of 1000, you would type:


elem = model.elements[1000]






or:


elem = model.Element(1000)






to use the function.


Then to print the card, type:


print(elem)






to see the Nastran formatted card.  The __repr__() method is defined in
bdf/cards/baseCard.py the pyNastran.bdf.cards.baseCard class
(which is used by the pyNastran.bdf.cards.baseCard.Element class
also defined in baseCard.py).





shell: Cross-Referencing the CQUAD4 Object


Previously, it was mentioned that the square plate model built with quads and
triangles had a thickness and a material. The nodes of the elements also have
positions.  The nodes further be defined in a rectangular, cylindrical,
or spherical coordinate system, so to get the mass of an element is actually
quite involved.  Creating a function to access the mass becomes possible without
passing the entire model object around to every function through the use of
cross-referencing.


Cross Referencing takes a CQUAD4 card and replaces the GRID references with actual
GRID cards.  The GRID cards in turn reference two COORDx (CORD1R, CORD2R, CORD1C,
COR2DC, CORD1S, CORD2S) cards, which also may reference two CORDx cards.
The CQUAD4 references a PSHELL or PCOMP card.  The PSHELL references a single
MAT1 card, and as mentioned before the PCOMP card may reference one or more
MAT1/MAT8 cards.  In order to calculate something simple like the mass of the
CQUAD4 requires the formula:



\[m = A \left( t \rho + \frac{nsm}{A} \right)\]

for a PSHELL or:



\[m = A \left( \sum_{i=0}^{i=1}{t\rho} + \frac{nsm}{A} \right)\]

for a PCOMP.


By using classes and functions, it’s easy to just call the element.MassPerArea()
method and get the proper data to apply the formula.  Similarly, the
element.Area() method calls the node.Position() method to get the node
in the global XYZ coordinate frame and can then find the area using vectors
in a 3D space:



\[A=\frac{1}{2} | (n_1-n_3) \times (n_2-n_4) |\]

(see http://en.wikipedia.org/wiki/Quadrilateral).





crossReference: Cross-Referencing Process


Cross referencing must first be done on the coordinate cards.  Then, once they’re
done, the nodes are cross referenced. Once this is done, the coordinate systems
may be resolved (CORD1x cards reference GRID cards).  Then elements, properties,
materials, loads, boundary conditions, aerodynamic cards, thermal, dynamic,
etc. cards are mapped. The order doesn’t matter, but CORD1x cards and GRID cards
must be mapped first.


Cross Referencing is performed by looping over the card objects and calling the
card.cross_reference() method.  This will setup all cross-referencing and
a full list of the status of various cards is listed in bdf_crossReferencing.txt.





bdf_writeMesh.py: Writing the BDF


The BDF is written by looping through all the objects and calling the
card.write_bdf(size=8/16, is_double=True/False) method.
Cards may also be written by typing str(card).


The card.write_bdf() method dynamically figures out how to write the card
based on the data type.
For float values, the highest precision 8/16-character width field will be used
even if it uses Nastran’s strange syntax of “1.2345+8” to represent
a more standard “1.2345e+08”.


Note that not all cards support double precision (e.g. 1.8000D+08 vs.
1.8000E+08).  Nastran will crash if you write the card with double
precision.  As such, the write_bdf method won’t always write with double
precision.
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User: BDF


This document is intended to be a reference guide for users.



Nodes



GRID


In NASTRAN, nodes can be in the global or a local coordinate frame (rectangular,
cylindrical, spherical).  Each node may reference a different coordinate frame
\(cp\) for the reference coordinate frame (what the value is in the
\(x_1, x_2\), and \(x_3\) fields) and for the analysis coordinate frame
\(aid\).


Node Specific Variable Names:








		Name
		Description





		xyz
		Raw location <\(x_1, x_2, x_3\)> in the BDF



		cp
		reference coordinate system



		cd
		analysis  coordinate system



		Position
		location in an arbitrary coordinate system



		UpdatePosition
		change the value of xyz and cp



		resolveGrids
		update all the positions of the grids to a common
coordinate system in an more efficient way







Using the node object:


bdf = BDF()
bdf.readBDF(bdfName)
node = bdf.Node(nid)
node.Position()              % gets the position of the node in the global frame
node.Position(cid=0)         % same
node.Position(cid=1)         % gets the position of the node in a local frame

node.UpdatePosition(bdf,array([1.,2.,3.]),cid=3) % change the location of the node

bdf.resolveGrids(cid=0)      % change the xyz of all nodes to the same coordinate system as cid

bdf2 = BDF()
bdf2.readBDF(bdfNameAlt)
bdf.unresolveGrids(bdf2)     % change the coordinte system back to the coordinate system in bdf2









CORDx


A coordinate system may be defined by 3 points in any non-circular coordinate
system or by 3 vectors.


Once cross-referenced a node may use it’s node.Position(cid) method to
determine the position in any frame defined by a coordinate system.
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  All modules for which code is available


		pyNastran.bdf.bdfInterface.BDF_Card


		pyNastran.bdf.bdfInterface.addCard


		pyNastran.bdf.bdfInterface.assign_type


		pyNastran.bdf.bdfInterface.crossReference


		pyNastran.bdf.cards.utils


		pyNastran.bdf.field_writer_double


		pyNastran.bdf.subcase


		pyNastran.bdf.test.unit.line_parsing


		pyNastran.bdf.test.unit.test_assign_type


		pyNastran.bdf.write_path


		pyNastran.converters.panair.panairWrite


		pyNastran.f06.errors


		pyNastran.f06.f06_classes


		pyNastran.f06.tables.max_min


		pyNastran.op2.fortran_format


		pyNastran.op2.op2Codes


		pyNastran.op2.resultObjects.op2_Objects


		pyNastran.op2.tables.oug.oug_Objects
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  Source code for pyNastran.bdf.subcase

# pylint: disable=C0103,R0201
"""
Subcase creation/extraction class
"""
from __future__ import print_function
from six import string_types, iteritems

[docs]class Subcase(object):
    """
    Subcase creation/extraction class
    """
    solCodeMap = {
        1: 101,
        21: 101,
        24: 101,
        26: 101,
        61: 101,
        64: 106,  # correct
        66: 106,  # correct
        68: 106,  # correct
        76: 101,
        99: 129,  # correct
        144: 101,  # correct
        187: 101,
    }

    def __init__(self, id=0):
        self.id = id
        self.params = {}
        self.sol = None
        #print("\n***adding subcase %s***" % self.id)

[docs]    def get_stress_code(self, key, options, value):
        """
        Method get_stress_code:

        .. note:: the individual element must take the stress_code and reduce
        it to what the element can return.  For example, for an isotropic
        CQUAD4 the fiber field doesnt mean anything.

        BAR - no von mises/fiber
        ISOTROPIC - no fiber

        .. todo:: how does the MATERIAL bit get turned on?  I'm assuming it's
                  element dependent...
        """
        stress_code = 0
        if 'VONMISES' in options:
            stress_code += 1
        if key == 'STRAIN':
            stress_code += 10  # 2+8=10 - fields 2 and 4
        if 'FIBER' in options:
            stress_code += 4
        #if 'MATERIAL' in options:
        #    stress_code += 16  material coord (1) vs element (0)
        return stress_code


[docs]    def get_format_code(self, options, value):
        """
        Gets the format code that will be used by the op2 based on
        the options.

        :param self:     the Subcase object
        :param options:  the options for a parameter
        :param value:    the value of the parameter
        .. todo::  not done...only supports REAL, IMAG, PHASE, not RANDOM
        """
        format_code = 0
        if 'REAL' in options:
            format_code += 1
        if 'IMAG' in options:
            format_code += 2
        if 'PHASE' in options:
            format_code += 4
        format_code = max(format_code, 1)
        return format_code


[docs]    def get_sort_code(self, options, value):
        """
        Gets the sort code of a given set of options and value

        :param self:    the Subcase object
        :param options: the options for a parameter
        :param value:   the value of the parameter
        """
        sort_code = 0
        if 'COMPLEX' in options:
            sort_code += 1
        if 'SORT2' in options:
            sort_code += 2
        if 'RANDOM' in options:
            sort_code += 4
        return sort_code


[docs]    def get_device_code(self, options, value):
        """
        Gets the device code of a given set of options and value

        :param self:    the Subcase object
        :param options: the options for a parameter
        :param value:   the value of the parameter
        """
        device_code = 0
        if 'PRINT' in options:
            device_code += 1
        if 'PLOT' in options:
            device_code += 2
        if 'PUNCH' in options:
            device_code += 4
        device_code = max(device_code, 1)
        #if device_code==0:
        #    device_code=1  # PRINT
        return device_code


[docs]    def get_analysis_code(self, sol):
        """
        Maps the solution number to the OP2 analysis code.

         * 8 - post-buckling (maybe 7 depending on NLPARM???)

        # not important
         * 3/4 - differential stiffness (obsolete)
         * 11  - old geometric nonlinear statics
         * 12  - contran (???)

        .. todo:: verify
        """
        codes = {
            101: 1,  # staics
            103: 2,  # modes
            105: 7,  # pre-buckling
            106: 10, # nonlinear statics
            107: 9,  # complex eigenvalues
            108: 5,  # frequency
            111: 5,
            112: 6,
            114: 1,
            115: 2,
            116: 7,
            118: 5,
            129: 6,  # nonlinear
            144: 1,  # static aero
            145: 1,
            146: 1,  # flutter
            153: 10,
            159: 6,  # transient thermal
        }
        #print("sol=%s" % sol)
        approach_code = codes[sol]
        #print('approach_code = %s' % approach_code)
        return approach_code


[docs]    def get_table_code(self, sol, table_name, options):
        """
        Gets the table code of a given parameter.  For example, the
        DISPLACMENT(PLOT,POST)=ALL makes an OUGV1 table and stores the
        displacement.  This has an OP2 table code of 1, unless you're running a
        modal solution, in which case it makes an OUGV1 table of eigenvectors
        and has a table code of 7.

        :param self:    the Subcase object
        :param options: the options for a parameter
        :param value:   the value of the parameter
        """
        if table_name in ['VECTOR', 'PRESSURE']:
            table_name = 'DISPLACEMENT'  # equivalent tables...

        key = (sol, table_name)
        tables = {
            # SOL, table_name      table_code
            (101, 'ACCELERATION'): 11,
            (103, 'ACCELERATION'): 11,
            (106, 'ACCELERATION'): 11,
            (107, 'ACCELERATION'): 11,
            (108, 'ACCELERATION'): 11,
            (129, 'ACCELERATION'): 11,
            #(144, 'ACCELERATION'): 11,
            (145, 'ACCELERATION'): 11,
            (146, 'ACCELERATION'): 11,

            (101, 'DISPLACEMENT'): 1,
            (103, 'DISPLACEMENT'): 7,  # VECTOR
            (105, 'DISPLACEMENT'): 7,
            (106, 'DISPLACEMENT'): 1,
            (107, 'DISPLACEMENT'): 7,
            (108, 'DISPLACEMENT'): 1,
            (109, 'DISPLACEMENT'): 1,
            (111, 'DISPLACEMENT'): 7,
            (112, 'DISPLACEMENT'): 1,
            (129, 'DISPLACEMENT'): 7,
            #(144, 'DISPLACEMENT'): 1,
            (145, 'DISPLACEMENT'): 1,
            (146, 'DISPLACEMENT'): 1,

            (101, 'ESE'): 18,  # energy
            (103, 'ESE'): 18,  # energy
            (105, 'ESE'): 18,  # energy
            (106, 'ESE'): 18,  # energy
            (107, 'ESE'): 18,  # energy
            (108, 'ESE'): 18,  # energy
            (109, 'ESE'): 18,  # energy
            (110, 'ESE'): 18,  # energy
            (111, 'ESE'): 18,  # energy
            (112, 'ESE'): 18,  # energy
            (145, 'ESE'): 18,  # energy
            (146, 'ESE'): 18,  # energy

            (101, 'FORCE'): 3,  # ???
            (103, 'FORCE'): 3,  # ???
            (105, 'FORCE'): 3,  # ???
            (106, 'FORCE'): 3,  # ???
            (107, 'FORCE'): 4,  # ???
            (108, 'FORCE'): 3,  # ???
            (111, 'FORCE'): 3,  # ???
            (112, 'FORCE'): 3,  # ???
            (129, 'FORCE'): 3,  # ???
            (145, 'FORCE'): 3,  # ???
            (146, 'FORCE'): 3,  # ???

            (101, 'GPFORCE'): 19,
            (105, 'GPFORCE'): 19,
            (106, 'GPFORCE'): 19,
            (107, 'GPFORCE'): 19,
            (108, 'GPFORCE'): 19,
            (111, 'GPFORCE'): 19,
            (112, 'GPFORCE'): 19,
            (129, 'GPFORCE'): 19,
            (145, 'GPFORCE'): 19,
            (146, 'GPFORCE'): 19,

            (101, 'GPSTRESS'): 20,
            (105, 'GPSTRESS'): 20,
            (106, 'GPSTRESS'): 20,
            (107, 'GPSTRESS'): 20,
            (108, 'GPSTRESS'): 20,
            (111, 'GPSTRESS'): 20,
            (112, 'GPSTRESS'): 20,
            (129, 'GPSTRESS'): 20,
            (145, 'GPSTRESS'): 20,
            (146, 'GPSTRESS'): 20,

            (101, 'GPSTRAIN'): 21,
            (105, 'GPSTRAIN'): 21,
            (106, 'GPSTRAIN'): 21,
            (107, 'GPSTRAIN'): 21,
            (108, 'GPSTRAIN'): 21,
            (111, 'GPSTRAIN'): 21,
            (112, 'GPSTRAIN'): 21,
            (129, 'GPSTRAIN'): 21,
            (145, 'GPSTRAIN'): 21,
            (146, 'GPSTRAIN'): 21,

            (101, 'MPCFORCES'): 3,
            (103, 'MPCFORCES'): 3,
            (106, 'MPCFORCES'): 3,
            (108, 'MPCFORCES'): 3,
            (112, 'MPCFORCES'): 3,
            (129, 'MPCFORCES'): 3,
            #(144, 'MPCFORCES'): 3,
            (145, 'MPCFORCES'): 3,
            (146, 'MPCFORCES'): 3,

            (101, 'OLOAD'): 2,
            (103, 'OLOAD'): 2,
            (105, 'OLOAD'): 2,
            (106, 'OLOAD'): 2,
            (107, 'OLOAD'): 2,
            (108, 'OLOAD'): 2,
            (111, 'OLOAD'): 2,
            (112, 'OLOAD'): 2,
            (129, 'OLOAD'): 2,
            #(144, 'OLOAD'): 2,
            (145, 'OLOAD'): 2,
            (146, 'OLOAD'): 2,

            (101, 'SPCFORCES'): 3,
            (103, 'SPCFORCES'): 3,
            (105, 'SPCFORCES'): 3,
            (106, 'SPCFORCES'): 3,
            (107, 'SPCFORCES'): 3,
            (108, 'SPCFORCES'): 3,
            (110, 'SPCFORCES'): 3,
            (111, 'SPCFORCES'): 3,
            (112, 'SPCFORCES'): 3,
            (129, 'SPCFORCES'): 3,
            #(144, 'SPCFORCES'): 3,
            (145, 'SPCFORCES'): 3,
            (146, 'SPCFORCES'): 3,

            (101, 'STRAIN'): 5,  # 5/20/21 ???
            (105, 'STRAIN'): 5,
            (106, 'STRAIN'): 5,
            (107, 'STRAIN'): 5,
            (108, 'STRAIN'): 5,
            (110, 'STRAIN'): 5,
            (111, 'STRAIN'): 5,
            (112, 'STRAIN'): 5,
            (129, 'STRAIN'): 5,
            (145, 'STRAIN'): 5,
            (146, 'STRAIN'): 5,

            (101, 'STRESS'): 5,  # 5/20/21 ???
            (103, 'STRESS'): 5,
            (105, 'STRESS'): 5,
            (106, 'STRESS'): 5,
            (107, 'STRESS'): 5,
            (108, 'STRESS'): 5,
            (111, 'STRESS'): 5,
            (112, 'STRESS'): 5,
            (129, 'STRESS'): 5,
            (145, 'STRESS'): 5,
            (146, 'STRESS'): 5,

            (145, 'SVECTOR'): 14,

            (101, 'FLUX'): 4,
            (103, 'FLUX'): 4,
            (106, 'FLUX'): 4,
            (112, 'FLUX'): 4,
            (108, 'FLUX'): 4,
            (153, 'FLUX'): 4,
            (159, 'FLUX'): 4,

            (101, 'THERMAL'): 3,  # 3/4 ???
            (159, 'THERMAL'): 3,  # 3/4 ???

            (101, 'VELOCITY'): 10,
            (103, 'VELOCITY'): 10,
            (106, 'VELOCITY'): 10,
            (107, 'VELOCITY'): 10,
            (108, 'VELOCITY'): 10,
            (111, 'VELOCITY'): 10,
            (112, 'VELOCITY'): 10,
            (129, 'VELOCITY'): 10,
            #(144, 'VELOCITY'): 10,
            (145, 'VELOCITY'): 10,
            (146, 'VELOCITY'): 10,

            (101, 'VUGRID'): 10,
        }
        print("key=%s" % str(key))
        if key not in tables:
            raise KeyError(key)
        table_code = tables[key]
        return table_code


    def __contains__(self, param_name):
        """
        Checks to see if a parameter name is in the subcase.

        :param self:       the Subcase object
        :param param_name: the case control parameter to check for

        .. code-block:: python

          model = BDF()
          model.read_bdf(bdf_filename)
          case_control = model.caseControlDeck
          subcase1 = case_control.subcases[1]
          if 'LOAD' in subcase1:
              print('found LOAD for subcase 1')
        """
        if param_name in self.params:
            return True
        return False

[docs]    def has_parameter(self, param_name):  # possibly deprecate...
        """see ``__contains__``"""
        return self.__contains__(param_name)


    def __getitem__(self, param_name):
        """
        Gets the [value, options] for a subcase.

        :param self:       the Subcase object
        :param param_name: the case control parameter to check for

        .. code-block:: python

          model = BDF()
          model.read_bdf(bdf_filename)
          case_control = model.caseControlDeck
          subcase1 = case_control.subcases[1]
          value, options = subcase1['LOAD']
        """
        param_name = update_param_name(param_name)
        if param_name not in self.params:
            raise KeyError('%s doesnt exist in subcase=%s in the case '
                           'control deck.' % (param_name, self.id))
        return self.params[param_name][0:2]

[docs]    def get_parameter(self, param_name):  # possibly deprecate...
        """
        Gets the [value, options] for a subcase.

        :param self:       the Subcase object
        :param param_name: the case control parameter to check for

        .. code-block:: python

          model = BDF()
          model.read_bdf(bdf_filename)
          case_control = model.caseControlDeck
          subcase1 = case_control.subcases[1]
          value, options = subcase1['LOAD']
        """
        return self.__getitem__(param_name)


[docs]    def _add_data(self, key, value, options, param_type):
        key = update_param_name(key)
        #print("adding isubcase=%s key=%r value=%r options=%r "
        #      "param_type=%r" %(self.id, key, value, options, param_type))
        if isinstance(value, string_types) and value.isdigit():
            value = int(value)

        (key, value, options) = self._simplify_data(key, value, options, param_type)
        self.params[key] = [value, options, param_type]


[docs]    def _simplify_data(self, key, value, options, param_type):
        if param_type == 'SET-type':
            #print("adding isubcase=%s key=%r value=|%s| options=|%s| "
            #      "param_type=%s" %(self.id, key, value, options, param_type))
            values2 = []
            for (i, ivalue) in enumerate(value):
                ivalue = ivalue.strip()
                if ivalue.isdigit():
                    values2.append(int(ivalue))
                else:
                    if value is 'EXCLUDE':
                        msg = ('EXCLUDE is not supported on CaseControlDeck '
                               'SET card\n')
                        raise RuntimeError(msg)
                    values2.append(ivalue)

            #: .. todo:: expand values with THRU and EXCLUDE
            #: .. todo:: sort values
            #: .. todo:: collapse values when printing

            #print "values2 = ",values2
            options = int(options)
            return (key, values2, options)

        elif param_type == 'CSV-type':
            #print("adding isubcase=%s key=%r value=|%s| options=|%s| "
            #      "param_type=%s" %(self.id, key, value, options, param_type))
            if value.isdigit():  # PARAM,DBFIXED,-1
                value = value
        else:
            #a = 'key=%r' % key
            #b = 'value=%r' % value
            #c = 'options=|%s|' % options
            #d = 'param_type=%r' % param_type
            #print("_adding isubcase=%s %-18s %-12s %-12s %-12s" %(self.id, a, b, c, d))
            if isinstance(value, int) or value is None:
                pass
            elif value.isdigit():  # STRESS = ALL
                value = value
            #else: pass
        return (key, value, options)


[docs]    def get_op2_data(self, sol, solmap_toValue):
        self.sol = sol
        label = 'SUBCASE %s' % (self.id)
        op2Params = {'isubcase': None, 'tables': [], 'analysisCodes': [],
                     'device_codes': [], 'sortCodes': [], 'tableCodes': [],
                     'label': label, 'subtitle': None, 'title': None,
                     'formatCodes': [], 'stressCodes': [], 'thermal': None}

        results = ['DISPLACEMENT', 'EKE', 'EDE', 'ELSDCON', 'ENTHALPY',
                   'EQUILIBRIUM', 'ESE', 'FLUX', 'FORCE', 'GPFORCE', 'GPKE',
                   'GPSDCON', 'GPSTRAIN', 'GPSTRESS', 'HOUTPUT', 'MODALKE',
                   'MODALSE', 'MPCFORCES', 'NLSTRESS', 'NOUTPUT', 'OLOAD',
                   'PFGRID', 'PFMODE', 'PFPANEL', 'RCROSS', 'RESVEC',
                   'SACCELERATION', 'SDISPACEMENT', 'SPCFORCES', 'STRAIN',
                   'STRESS', 'SVECTOR', 'SVELOCITY', 'THERMAL', 'VECTOR',
                   'VELOCITY', 'VUGRID', 'WEIGHTCHECK']

        # converts from solution 200 to solution 144
        if self.sol == 200 or 'ANALYSIS' in self.params:
            param = self.params['ANALYSIS']
            (value, options, paramType) = param

            sol = solmap_toValue[value.upper()]
            print("***value=%s sol=%s" % (value, sol))
        else:  # leaves SOL the same
            sol = self.sol

        if sol in self.solCodeMap:  # reduces SOL 144 to SOL 101
            sol = self.solCodeMap[sol]

        for (key, param) in iteritems(self.params):
            key = key.upper()
            (value, options, paramType) = param
            #msg = ("  -key=|%s| value=|%s| options=%s paramType=|%s|"
            #    % (key, value, options, paramType))

        thermal = 0
        for (key, param) in iteritems(self.params):
            key = key.upper()
            (value, options, paramType) = param
            #msg = ("  *key=|%s| value=|%s| options=%s paramType=|%s|"
            #    % (key, value, options, paramType)
            #print(msg)
            #msg += self.printParam(key, param)
            if paramType == 'SUBCASE-type':
                op2Params['isubcase'].append(value)
            elif key in ['BEGIN', 'ECHO', 'ANALYSIS'] or 'SET' in key:
                pass
            elif key == 'TEMPERATURE':
                thermal = 1
            elif key in results:
                sort_code = self.get_sort_code(options, value)
                device_code = self.get_device_code(options, value)

                if key in ['STRESS', 'STRAIN']:
                    stressCode = self.get_stress_code(key, options, value)
                    op2Params['stressCodes'].append(stressCode)
                else:
                    op2Params['stressCodes'].append(0)

                format_code = self.get_format_code(options, value)
                table_code = self.get_table_code(sol, key, options)
                analysis_code = self.get_analysis_code(sol)

                approach_code = analysis_code * 10 + device_code
                tCode = table_code * 1000 + sort_code
                op2Params['tables'].append(key)

                op2Params['analysisCodes'].append(analysis_code)
                op2Params['approachCodes'].append(approach_code)
                op2Params['device_codes'].append(device_code)
                op2Params['formatCodes'].append(format_code)
                op2Params['sortCodes'].append(sort_code)
                op2Params['tableCodes'].append(table_code)
                op2Params['tCodes'].append(tCode)
                #analysisMethod = value

            #elif key in ['ADACT', 'ADAPT', 'AERCONFIG', 'TITLE', 'SUBTITLE',
            #             'LABEL', 'LOAD', 'SUPORT', 'SUPORT1', 'MPC', 'SPC',
            #            'TSTEPNL', 'NLPARM', 'TRIM', 'GUST', 'METHOD',
            #            'DESOBJ', 'DESSUB', 'FMETHOD', 'SEALL']:
            else:
                op2Params[key.lower()] = value

            #else:
            #    raise NotImplementedErrror('unsupported entry...\n%s' %(msg))

        op2Params['thermal'] = thermal

        print("\nThe estimated results...")
        for (key, value) in sorted(iteritems(op2Params)):
            if value is not None:
                print("   key=%r value=%r" % (key, value))


[docs]    def print_param(self, key, param):
        """
        Prints a single entry of the a subcase from the global or local
        subcase list.

        :param self: the Subcase object
        """
        msg = ''
        #msg += 'id=%s   ' %(self.id)
        (value, options, param_type) = param

        spaces = ''
        if self.id > 0:
            spaces = '    '

        #print('key=%s param=%s param_type=%s' % (key, param, param_type))
        if param_type == 'SUBCASE-type':
            if self.id > 0:
                msg += 'SUBCASE %s\n' % (self.id)
            #else:  global subcase ID=0 and is not printed
            #    pass
        elif param_type == 'KEY-type':
            #print "KEY-TYPE:  |%s|" %(value)
            assert value is not None, param
            if ',' in value:
                sline = value.split(',')
                two_spaces = ',\n' + 2 * spaces
                msg += spaces + two_spaces.join(sline) + '\n'
            else:
                msg += spaces + '%s\n' % value
        elif param_type == 'STRING-type':
            msg += spaces + '%s = %s\n' % (key, value)
        elif param_type == 'CSV-type':
            msg += spaces + '%s,%s,%s\n' % (key, value, options)
        elif param_type == 'STRESS-type':
            sOptions = ','.join(options)
            #print("sOptions = |%s|" %(sOptions))
            #print("STRESSTYPE key=%s value=%s options=%s"
            #    %(key, value, options))
            if value is None:
                val = ''
            else:
                val = ' = %s' % value
            if len(sOptions) > 0:
                msg += '%s(%s)%s\n' % (key, sOptions, val)
            else:
                msg += '%s%s\n' % (key, val)
            msg = spaces + msg

        elif param_type == 'SET-type':
            #: .. todo:: collapse data...not written yet
            starter = 'SET %s = ' % (options)
            msg2 = spaces + starter
            nChars = len(msg2)

            i = 0
            while i < len(value):
                #print "type(value[i]) = ",type(value[i])
                newString = '%s, ' % (value[i])
                #print "newString[%i] = |%s|" %(i,newString)
                if len(msg2 + newString) > 70:
                    msg += msg2 + '\n'
                    msg2 = ' ' * nChars + newString
                else:
                    msg2 += newString
                i += 1

            msg += msg2.rstrip(' \n,') + '\n'
        else:
            # SET-type is not supported yet...
            raise NotImplementedError((key, param))

        #print "msg = |%r|" %(msg)
        return msg


[docs]    def cross_reference(self, model):
        """
        Method crossReference:

        :param self:   the Subcase object
        :param model: the BDF object
        .. note:: this is not integrated and probably never will be as it's
          not really that necessary.  it's only really useful when running an
          analysis.
        """
        print("keys = %s" % (sorted(self.params.keys())))
        if 'LOAD' in self.params:
            load_id = self.params['LOAD'][0]
            loadObj = model.loads[load_id]
            loadObj.cross_reference(model)
        if 'SUPORT' in self.params:
            pass
        if 'MPC' in self.params:
            #mpcID = self.params['MPC'][0]
            #mpcObj = model.mpcs[mpcID]
            #mpcObj.cross_reference(model)
            pass
        if 'SPC' in self.params:
            #spcID = self.params['SPC'][0]
            #print "SPC ID = ",spcID
            #spcObj = model.spcObject
            #spcObj.cross_reference(spcID, model)
            pass
        if 'TSTEPNL' in self.params:
            tstepnlID = self.params['TSTEPNL'][0]
            tstepnlObj = model.tstepnl[tstepnlID]
            tstepnlObj.cross_reference(model)
        if 'NLPARM' in self.params:
            nlparmID = self.params['NLPARM'][0]
            nlparmObj = model.nlparms[nlparmID]
            nlparmObj.cross_reference(model)
        if 'TRIM' in self.params:
            trimID = self.params['TRIM'][0]
            trimObj = model.trims[trimID]
            trimObj.cross_reference(model)
        if 'GUST' in self.params:
            gustID = self.params['GUST'][0]
            gustObj = model.gusts[gustID]
            gustObj.cross_reference(model)
        if 'DLOAD' in self.params:  # ???
            pass


[docs]    def finish_subcase(self):
        """
        Removes the subcase parameter from the subcase to avoid printing it in
        a funny spot

        :param self:  the Subcase object
        """
        if 'SUBCASE' in self.params:
            del self.params['SUBCASE']
        #print "self.params %s = %s" %(self.id,self.params)


[docs]    def write_subcase(self, subcase0):
        """
        Internal method to print a subcase

        :param self:     the Subcase object
        :param subcase0: the global Subcase object
        """
        if self.id == 0:
            msg = str(self)
        else:
            msg = 'SUBCASE %s\n' % self.id
            nparams = 0
            for (key, param) in self.subcase_sorted(self.params.items()):
                if key in subcase0.params and subcase0.params[key] == param:
                    pass  # dont write global subcase parameters
                else:
                    #print("key=%s param=%s" %(key, param))
                    (value, options, paramType) = param
                    #print("  *key=|%s| value=|%s| options=%s "
                          #"paramType=|%s|" % (key, value, options, paramType))
                    msg += self.print_param(key, param)
                    nparams += 1
                    #print ""
            if nparams == 0:
                for (key, param) in self.subcase_sorted(self.params.items()):
                    #print("key=%s param=%s" %(key, param))
                    (value, options, paramType) = param
                    #print("  *key=|%s| value=|%s| options=%s "
                          #"paramType=|%s|" % (key, value, options, paramType))
                    msg += self.print_param(key, param)
                    nparams += 1
                assert nparams > 0, 'No subcase paramters are defined for isubcase=%s...' % self.id

        return msg


[docs]    def subcase_sorted(self, lst):
        """
        Does a "smart" sort on the keys such that SET cards increment in
        numerical order.  Also puts the sets first.

        :param self:    the Subcase object
        :param lst:     the list of subcase list objects
        :returns listB: the sorted version of listA
        """
        # presort the list to put all the SET cards next to each other
        # instead of listA.sort() as it allows lst to be any iterable
        lst = sorted(lst)

        i = 0  # needed in case the loop doesn't execute
        iSet = None  # index of first SET card in the deck
        setDict = {}
        listBefore = []
        setKeys = []
        for (i, entry) in enumerate(lst):
            key = entry[0]
            if 'SET' in key[0:3]:
                if key == 'SET':  # handles "SET = ALL"
                    key = 0
                else:  # handles "SET 100 = 1,2,3"
                    sline = key.split(' ')
                    try:
                        key = int(sline[1])
                    except:
                        msg = 'error caclulating key; sline=%s' % sline
                        raise RuntimeError(msg)

                # store the integer ID and the SET-type list
                setDict[key] = entry
                setKeys.append(key)
            else:
                # only store the entries before the SET cards
                listBefore.append(entry)
                if iSet:
                    break

        # grab the other entries
        listAfter = lst[i + 1:]

        # write the SET cards in a sorted order
        setList = []
        for key in sorted(setKeys):
            setList.append(setDict[key])

        # combine all the cards
        listB = setList + listBefore + listAfter
        return listB


    def __repr__(self):
        """
        Prints out EVERY entry in the subcase.  Skips parameters already in
        the global subcase.

        .. note:: this function is only used for debugging.
        """
        #msg = "-------SUBCASE %s-------\n" %(self.id)
        msg = ''
        if self.id > 0:
            msg += 'SUBCASE %s\n' % self.id

        nparams = 0
        for (key, param) in self.subcase_sorted(self.params.items()):
            #print("key=%s param=%s" %(key,param))
            (value, options, paramType) = param
            #print("  ?*key=|%s| value=|%s| options=%s paramType=|%s|"
            #      %(key,value,options,paramType))
            msg += self.print_param(key, param)
            #print ""
            nparams += 1
        if self.id > 0:
            assert nparams > 0, 'No subcase paramters are defined for isubcase=%s...' % self.id
        return msg


[docs]def update_param_name(param_name):
    """
    Takes an abbreviated name and expands it so the user can type DISP or
    DISPLACEMENT and get the same answer

    :param param_name: the parameter name to be standardized
                       (e.g. DISP vs. DIPLACEMENT)
    .. todo:: not a complete list
    """
    if   param_name.startswith('ACCE'):
        param_name = 'ACCELERATION'
    elif param_name.startswith('DESO'):
        param_name = 'DESOBJ'
    elif param_name.startswith('DESS'):
        param_name = 'DESSUB'
    elif param_name.startswith('DISP'):
        param_name = 'DISPLACEMENT'
    elif param_name.startswith('EXPO'):
        param_name = 'EXPORTLID'
    elif param_name.startswith('ELFO'):
        param_name = 'FORCE'
    elif param_name.startswith('ELST'):
        param_name = 'STRESS' # or ELSTRESS
    elif param_name.startswith('FORC'):
        param_name = 'FORCE'
    elif param_name.startswith('FREQ'):
        param_name = 'FREQUENCY'
    elif param_name.startswith('GPFO'):
        param_name = 'GPFORCE'
    elif param_name == 'GPST':
        raise SyntaxError('invalid GPST stress/strain')
    elif param_name.startswith('HARMONIC'):
        param_name = 'HARMONICS'
    elif param_name.startswith('METH'):
        param_name = 'METHOD'
    elif param_name.startswith('MPCF'):
        param_name = 'MPCFORCES'
    elif param_name.startswith('NLPAR'):
        param_name = 'NLPARM'
    elif param_name.startswith('OLOA'):
        param_name = 'OLOAD'
    elif param_name.startswith('PRES'):
        param_name = 'PRESSURE'
    elif param_name.startswith('SDAMP'):
        param_name = 'SDAMPING'
    elif param_name.startswith('SDISP'):
        param_name = 'SDISPLACEMENT'
    elif param_name.startswith('SMETH'):
        param_name = 'SMETHOD'
    elif param_name.startswith('SPCF'):
        param_name = 'SPCFORCES'
    elif param_name.startswith('STRA'):
        param_name = 'STRAIN'
    elif param_name.startswith('STRE'):
        param_name = 'STRESS'
    elif param_name.startswith('SUBT'):
        param_name = 'SUBTITLE'
    elif param_name.startswith('SUPO'):
        param_name = 'SUPORT1'
    elif param_name.startswith('SVEC'):
        param_name = 'SVECTOR'
    elif param_name.startswith('SVELO'):
        param_name = 'SVELOCITY'
    elif param_name.startswith('THER'):
        param_name = 'THERMAL'
    elif param_name.startswith('VECT'):
        param_name = 'PRESSURE' # or VECTOR
    elif param_name.startswith('VELO'):
        param_name = 'VELOCITY'
    elif param_name.startswith('TITL'):
        param_name = 'TITLE'
    elif param_name.startswith('MAXLINE'):
        param_name = 'MAXLINES'
    elif param_name.startswith('LINE'):
        param_name = 'LINE'
    elif param_name.startswith('AXISYM'):
        param_name = 'AXISYMMETRIC'
    elif param_name.startswith('SUBSE'):
        param_name = 'SUBSEQ'
    elif param_name.startswith('XTIT'):
        param_name = 'XTITLE'
    elif param_name.startswith('YTIT'):
        param_name = 'YTITLE'
    elif param_name.startswith('SACCE'):
        param_name = 'SACCELERATION'
    elif param_name.startswith('GPSTRE'):
        param_name = 'GPSTRESS'
    elif param_name.startswith('GPSTR'):
        param_name = 'GPSTRAIN'
    elif param_name in ['DEFO', 'DEFOR']:
        param_name = 'DEFORM'

    #elif param_name.startswith('DFRE'):  param_name = 'D'

    # handled in caseControlDeck.py
    #elif param_name.startswith('TEMP'):  param_name = 'TEMPERATURE'
    #print '*param_name = ',param_name
    return param_name
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  Source code for pyNastran.bdf.bdfInterface.crossReference

"""
Links up the various cards in the BDF.

For example, with cross referencing...

.. code-block:: python

  >>> model = BDF()
  >>> model.read_bdf(bdf_filename, xref=True)

  >>> nid1 = 1
  >>> node1 = model.nodes[nid1]
  >>> node.nid
  1

  >>> node.xyz
  [1., 2., 3.]

  >>> node.Cid()
  3

  >>> node.cid
  CORD2S, 3, 1, 0., 0., 0., 0., 0., 1.,
          1., 0., 0.
  # get the position in the global frame
  >>> node.Position()
  [4., 5., 6.]

  # get the position with respect to another frame
  >>> node.PositionWRT(model, cid=2)
  [4., 5., 6.]


Without cross referencing...

.. code-block:: python

  >>> model = BDF()
  >>> model.read_bdf(bdf_filename, xref=True)

  >>> nid1 = 1
  >>> node1 = model.nodes[nid1]
  >>> node.nid
  1

  >>> node.xyz
  [1., 2., 3.]

  >>> node.Cid()
  3

  >>> node.cid
  3

  # get the position in the global frame
  >>> node.Position()
  Error!

Cross-referencing allows you to easily jump across cards and also helps
with calculating things like position, area, and mass.  The BDF is designed
around the idea of cross-referencing, so it's recommended that you use it.
"""
# pylint: disable=E1101,C0103,R0902,R0904,R0914,W0611

from __future__ import print_function
from six import iteritems, itervalues
import warnings
import traceback


[docs]class XrefMesh(object):
    """
    Links up the various cards in the BDF.
    """
    def __init__(self):
        """
        The main BDF class defines all the parameters that are used.
        """
        self._ixref_errors = 0
        self._nxref_errors = 100
        self._stop_on_xref_error = True
        self._stored_xref_errors = []

[docs]    def cross_reference(self, xref=True,
                        xref_elements=True,
                        xref_properties=True,
                        xref_materials=True,
                        xref_loads=True,
                        xref_constraints=True,
                        xref_aero=True):
        """
        Links up all the cards to the cards they reference

        :param xref:             cross references the model (default=True)
        :param xref_element:     set cross referencing of elements (default=True)
        :param xref_properties:  set cross referencing of properties (default=True)
        :param xref_materials:   set cross referencing of materials (default=True)
        :param xref_loads:       set cross referencing of loads (default=True)
        :param xref_constraints: set cross referencing of constraints (default=True)
        :param xref_aero:        set cross referencing of CAERO/SPLINEs (default=True)

        To only cross-reference nodes:

        .. code-block:: python

          model = BDF()
          model.read_bdf(bdf_filename, xref=False)
          model.cross_reference(xref=True, xref_loads=False, xref_constraints=False,
                                           xref_materials=False, xref_properties=False,
                                           xref_aero=False, xref_masses=False)

        .. warning:: be careful if you call this method
        """
        if xref:
            self.log.debug("Cross Referencing...")
            self._cross_reference_nodes()
            self._cross_reference_coordinates()

            if xref_elements:
                self._cross_reference_elements()
            if xref_properties:
                self._cross_reference_properties()
            self._cross_reference_masses()
            if xref_materials:
                self._cross_reference_materials()

            if xref_aero:
                self._cross_reference_aero()
            if xref_constraints:
                self._cross_reference_constraints()
            if xref_loads:
                self._cross_reference_loads()
            #self.caseControlDeck.cross_reference(self)


[docs]    def _cross_reference_constraints(self):
        """
        Links the SPCADD, SPC, SPCAX, SPCD, MPCADD, MPC cards.
        """
        #self.spcObject.cross_reference(self)  # enable to output SPCs
        #self.mpcObject.cross_reference(self)  # enable to output MPCs

        #self.spcObject = constraintObject()
        for spcadd in itervalues(self.spcadds):
            self.spcObject.Add(spcadd)

        for spcs in itervalues(self.spcs):
            for spc in spcs:
                self.spcObject.append(spc)

        for mpcadd in itervalues(self.mpcadds):
            self.mpcObject.Add(mpcadd)

        for mpcs in itervalues(self.mpcs):
            for mpc in mpcs:
                self.mpcObject.append(mpc)
        #self.mpcObject = constraintObject()
        #self.spcObject.cross_reference(self)


[docs]    def _cross_reference_coordinates(self):
        """
        Links up all the coordinate cards to other coordinate cards and nodes
        """
        # CORD2x: links the rid to coordinate systems
        # CORD1x: links g1,g2,g3 to grid points
        for coord in itervalues(self.coords):
            coord.cross_reference(self)

        for coord in itervalues(self.coords):
            coord.setup()


[docs]    def _cross_reference_aero(self):
        """
        Links up all the aero cards
        """
        for caero in itervalues(self.caeros):
            caero.cross_reference(self)

        for spline in itervalues(self.splines):
            spline.cross_reference(self)


[docs]    def _cross_reference_nodes(self):
        """
        Links the nodes to coordinate systems
        """
        gridSet = self.gridSet
        for n in itervalues(self.nodes):
            try:
                n.cross_reference(self, gridSet)
            except:
                self.log.error("Couldn't cross reference GRID.\n%s" % (str(n)))
                raise

        if self.spoints:
            self.spointi = self.spoints.createSPOINTi()


[docs]    def _cross_reference_elements(self):
        """
        Links the elements to nodes, properties (and materials depending on
        the card).
        """
        for elem in itervalues(self.elements):
            try:
                elem.cross_reference(self)
            except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                self._ixref_errors += 1
                var = traceback.format_exception_only(type(e), e)
                self._stored_xref_errors.append((elem, var))
                if self._ixref_errors > self._nxref_errors:
                    self.pop_xref_errors()
                    #msg = "Couldn't cross reference Element.\n%s" % str(elem)
                    #self.log.error(msg)
                    #raise


[docs]    def _cross_reference_masses(self):
        """
        Links the mass to nodes, properties (and materials depending on
        the card).
        """
        for mass in itervalues(self.masses):
            try:
                mass.cross_reference(self)
            except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                self._ixref_errors += 1
                var = traceback.format_exception_only(type(e), e)
                self._stored_xref_errors.append((mass, var))
                if self._ixref_errors > self._nxref_errors:
                    self.pop_xref_errors()
                    #msg = "Couldn't cross reference Mass.\n%s" % str(mass)
                    #self.log.error(msg)
                    #raise

        for prop in itervalues(self.properties_mass):
            try:
                prop.cross_reference(self)
            except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                self._ixref_errors += 1
                var = traceback.format_exception_only(type(e), e)
                self._stored_xref_errors.append((prop, var))
                if self._ixref_errors > self._nxref_errors:
                    self.pop_xref_errors()
                    #msg = "Couldn't cross reference PropertyMass.\n%s" % (str(prop))
                    #self.log.error(msg)
                    #raise


[docs]    def _cross_reference_properties(self):
        """
        Links the properties to materials
        """
        for prop in itervalues(self.properties):
            try:
                prop.cross_reference(self)
            except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                self._ixref_errors += 1
                var = traceback.format_exception_only(type(e), e)
                self._stored_xref_errors.append((prop, var))
                if self._ixref_errors > self._nxref_errors:
                    self.pop_xref_errors()
                    #msg = "Couldn't cross reference Property.\n%s" % (str(prop))
                    #self.log.error(msg)
                    #raise


[docs]    def _cross_reference_materials(self):
        """
        Links the materials to materials (e.g. MAT1, CREEP)
        often this is a pass statement
        """
        for mat in itervalues(self.materials):  # MAT1
            try:
                mat.cross_reference(self)
            except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                self._ixref_errors += 1
                var = traceback.format_exception_only(type(e), e)
                self._stored_xref_errors.append((mat, var))
                if self._ixref_errors > self._nxref_errors:
                    self.pop_xref_errors()
                    #msg = "Couldn't cross reference Material\n%s" % (str(mat))
                    #self.log.error(msg)
                    #raise

        # CREEP - depends on MAT1
        data = [self.MATS1, self.MATS3, self.MATS8,
                self.MATT1, self.MATT2, self.MATT3, self.MATT4, self.MATT5,
                self.MATT8, self.MATT9]
        for material_deps in data:
            for mat in itervalues(material_deps):
                try:
                    mat.cross_reference(self)
                except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                    self._ixref_errors += 1
                    var = traceback.format_exception_only(type(e), e)
                    self._stored_xref_errors.append((mat, var))
                    if self._ixref_errors > self._nxref_errors:
                        self.pop_xref_errors()
                        #msg = "Couldn't cross reference Material\n%s" % (str(mat))
                        #self.log.error(msg)
                        #raise


[docs]    def _cross_reference_loads(self):
        """
        Links the loads to nodes, coordinate systems, and other loads.
        """
        for (lid, sid) in iteritems(self.loads):
            #self.log.debug("lid=%s sid=%s" %(lid, sid))
            for load in sid:
                try:
                    load.cross_reference(self)
                except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                    self._ixref_errors += 1
                    var = traceback.format_exception_only(type(e), e)
                    self._stored_xref_errors.append((load, var))
                    if self._ixref_errors > self._nxref_errors:
                        self.pop_xref_errors()
                        #self.log.error("lid=%s sid=%s" % (lid, sid))
                        #msg = "Couldn't cross reference Load\n%s" % (str(load))
                        #self.log.error(msg)
                        #raise

        for (lid, sid) in iteritems(self.dloads):
            #self.log.debug("lid=%s sid=%s" %(lid, sid))
            for load in sid:
                try:
                    load.cross_reference(self)
                except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                    self._ixref_errors += 1
                    var = traceback.format_exception_only(type(e), e)
                    self._stored_xref_errors.append((load, var))
                    if self._ixref_errors > self._nxref_errors:
                        self.pop_xref_errors()

        for (lid, sid) in iteritems(self.dload_entries):
            #self.log.debug("lid=%s sid=%s" %(lid, sid))
            for load in sid:
                try:
                    load.cross_reference(self)
                except (SyntaxError, RuntimeError, AssertionError, KeyError, ValueError) as e:
                    self._ixref_errors += 1
                    var = traceback.format_exception_only(type(e), e)
                    self._stored_xref_errors.append((load, var))
                    if self._ixref_errors > self._nxref_errors:
                        self.pop_xref_errors()

        self.log.debug("done with xref_loads")
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  Source code for pyNastran.bdf.field_writer_double

"""
Defines functions for double precision 16 character field writing.
"""
from __future__ import (nested_scopes, generators, division, absolute_import,
                        print_function, unicode_literals)
from six.moves import range
import sys
from pyNastran.bdf.cards.utils import wipe_empty_fields

[docs]def print_scientific_double(value):
    """
    Prints a value in 16-character scientific double precision.

    Scientific Notation:                   5.0E+1
    Double Precision Scientific Notation:  5.0D+1
    """
    if value < 0:
        Format = "%16.9e"
    else:
        Format = "%16.10e"

    svalue = Format % value
    field = svalue.replace('e', 'D')

    if field == '-0.0000000000D+00':
        field = '0.0000000000D+00'
    #assert len(field) == 16, ('value=%r field=%r is not 16 characters '
    #                          'long, its %s' % (value, field, len(field)))
    return field



[docs]def print_field_double(value):
    """
    Prints a 16-character width field

    :param value:   the value to print
    :returns field: an 16-character string
    """
    if isinstance(value, int):
        field = "%16s" % value
    elif isinstance(value, float):
        field = print_scientific_double(value)
    elif value is None:
        field = "                "
    else:
        field = "%16s" % value
    if len(field) != 16:
        msg = 'field=%r is not 16 characters long...rawValue=%r' % (field, value)
        raise RuntimeError(msg)
    return field



[docs]def print_card_double(fields, wipe_fields=True):
    """
    Prints a nastran-style card with 16-character width fields.

    :param fields: all the fields in the BDF card (no trailing Nones)
    :param wipe_fields:  some cards (e.g. PBEAM) have ending fields
                         that need to be there, others cannot have them.
    .. note:: An internal field value of None or '' will be treated as
              a blank field
    .. note:: A large field format follows the  8-16-16-16-16-8 = 80
              format where the first 8 is the card name or
              blank (continuation).  The last 8-character field indicates
              an optional continuation, but because it's a left-justified
              unneccessary field, print_card doesnt use it.

    .. code-block:: python

      >>> fields = ['DUMMY', 1, 2, 3, None, 4, 5, 6, 7, 8.]
      >>> print_card_double(fields)
      DUMMY*                 1               2               3
      *                      4               5               6               7
      *       8.0000000000D+00
      *
    """
    if wipe_fields:
        fields = wipe_empty_fields(fields)
    nfields_main = len(fields) - 1  # chop off the card name
    nbdf_lines = nfields_main // 8
    if nfields_main % 8 != 0:
        nbdf_lines += 1
        nextra_fields = 8 * nbdf_lines - nfields_main
        fields += [None] * nextra_fields

    try:
        out = '%-8s' % (fields[0] + '*')
    except:
        print("ERROR!  fields=%s" % fields)
        sys.stdout.flush()
        raise

    for i in range(1, len(fields)):
        field = fields[i]
        try:
            out += print_field_double(field)
        except:
            print("bad fields = %s" % fields)
            raise
        if i % 4 == 0:  # allow 1+4 fields per line
            out = out.rstrip(' ')
            if out[-1] == '\n':  # empty line
                out += '*'
            out += '\n*       '
    out = out.rstrip(' *')  # removes one continuation star
    if not out.endswith('\n'):
        out += '\n'
    return out
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  Source code for pyNastran.bdf.write_path

"""
Defines following useful methods:
  - write_include
"""
from __future__ import print_function
import os


[docs]def write_include(filename, is_windows=True):
    """
    Writes a bdf INCLUDE file line given an imported filename.

    :param filename: the filename to write
    :param is_windows: Windows has a special format for writing INCLUDE files
                       so the format for a BDF that will run on Linux and
                       Windows is different.  We could check the platform,
                       but since you might need to change platforms, it's an
                       option (default=True)

    For a model that will run on Linux:

    ..code-blocK:: python

      fname = r'/opt/NASA/test1/test2/test3/test4/formats/pynastran_v0.6/pyNastran/bdf/model.inc'
      write_include(fname, is_windows=False)

    We want:

    ..code-blocK:: python

      INCLUDE /opt/NASA/test1/test2/test3/test4/formats/pynastran_v0.6/
              pyNastran/bdf/model.inc
    """
    msg = 'INCLUDE '  # len=8
    #nmax = 72 - 8 # 64

    if is_windows:
        marker = '\\'
    else:
        marker = '/'

    sline = _split_path(filename)
    print("sline = %s" % sline)
    if len(filename) > 52: # 62
        pth = ''
        for p in sline:
            if p == '/':
                pth += '%s' % marker
            else:
                pth += '%s%s' % (p, marker)
            if len(pth) > 52:
                pth += '\n        '
                msg += pth
                pth = ''
        pth = pth.rstrip(' /\\\n')
    else:
        pth = marker.join(sline)
    return msg + pth



[docs]def _split_path(abspath):
    """
    Takes a path and splits it into the various components.

    This is a helper method for write_include
    """
    path = abspath

    basepaths = []
    npaths_old = -1
    npaths_new = 0
    dpaths = 1
    while dpaths:
        npaths_old = len(basepaths)
        basepath = os.path.basename(path)
        if basepath:
            basepaths.append(basepath)
            path = os.path.dirname(path)
        npaths_new = len(basepaths)
        dpaths = npaths_new - npaths_old
    if path:
        basepaths.append(path)

    basepaths.reverse()
    return basepaths



[docs]def main():
    include_name = r'C:\NASA\formats\pynastran_v0.6\pyNastran\bdf\writePath.py'
    print('%s' % write_include(include_name, is_windows=True))

    include_name = r'/opt/NASA/formats/pynastran_v0.6/pyNastran/bdf/writePath.py'
    print('%s' % write_include(include_name, is_windows=False))

    include_name = r'/opt/NASA/test1/test2/test3/test4/formats/pynastran_v0.6/pyNastran/bdf/writePath.py'
    print('%s' % write_include(include_name, is_windows=False))

    include_name = r'/opt/NASA/test1/test2/test3/test4/formats/pynastran_v0.6/pyNastran/bdf/writePath.py'
    print('%s' % write_include(include_name, is_windows=True))


if __name__ == '__main__':  ## pragma: no cover
    main()
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  Source code for pyNastran.bdf.bdfInterface.assign_type

"""
Parses Nastran fields
"""
from __future__ import print_function
from six import string_types
from pyNastran.bdf.bdfInterface.BDF_Card import BDFCard

[docs]def components(card, ifield, fieldname):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    svalue = card.field(ifield)
    if isinstance(svalue, int):
        pass
    elif svalue is None or '.' in svalue:
        dtype = _get_dtype(svalue)
        msg = ('%s = %r (field #%s) on card must be an integer (not %s).\n'
               'card=%s' % (fieldname, svalue, ifield, dtype, card))
        raise SyntaxError(msg)

    try:
        value = int(svalue)
    except:
        dtype = _get_dtype(svalue)
        msg = ('%s = %r (field #%s) on card must be an integer (not %s).\n'
               'card=%s' % (fieldname, svalue, ifield, dtype, card))
        raise SyntaxError(msg)
    if value > 0 and isinstance(svalue, string_types):
        if '0' in svalue:
            value2 = str(svalue).replace('0', '')
            msg = ('%s = %r (field #%s) on card must contain 0 or %s (not both).\n'
                   'card=%s' % (fieldname, svalue, ifield, value2, card))
            raise SyntaxError(msg)
    svalue2 = str(value)
    svalue3 = ''.join(sorted(svalue2))
    for i, component in enumerate(svalue3):
        if component not in '0123456':
            msg = ('%s = %r (field #%s) on card contains an invalid component %r.\n'
                   'card=%s' % (fieldname, svalue, ifield, component, card))
            raise SyntaxError(msg)
        if component in svalue3[i + 1:]:
            msg = ('%s = %r (field #%s) on card must not contain duplicate entries.\n'
                   'card=%s' % (fieldname, svalue, ifield, card))
            raise SyntaxError(msg)
    return svalue3


[docs]def components_or_blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    svalue = card.field(ifield)
    if svalue is None:
        return default
    elif isinstance(svalue, int):
        svalue = str(svalue)
    else:
        svalue = svalue.strip()

    if svalue:
        return components(card, ifield, fieldname)
    else:
        return default


[docs]def blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    svalue = card.field(ifield)
    if svalue is None:
        return default

    if isinstance(svalue, string_types):
        svalue = svalue.strip().upper()
        if len(svalue) == 0:
            return default
    dtype = _get_dtype(svalue)
    raise SyntaxError('%s = %r (field #%s) on card must be blank (not %s).\n'
                      'card=%s' % (fieldname, svalue, ifield, dtype, card))


[docs]def field(card, ifield, fieldname):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    return integer_double_string_or_blank(card, ifield, fieldname, default=None)


[docs]def integer_double_string_or_blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
    #raise SyntaxError('%s (field #%s) on card must be an integer, float, string, or blank.\n'
                      #'card=%s' % (fieldname, ifield, card))

    if isinstance(svalue, int):
        return svalue
    elif svalue is None:
        return default
    elif isinstance(svalue, float):
        return svalue

    svalue = svalue.strip().upper()
    if svalue:
        # integer/float/string
        if '.' in svalue:
            # float
            value = double(card, ifield, fieldname)
        elif svalue.isdigit():
            # int
            try:
                value = int(svalue)
            except ValueError:
                dtype = _get_dtype(svalue)
                msg = ('%s = %r (field #%s) on card must be an integer, float, or string (not %s).\n'
                       'card=%s' % (fieldname, svalue, ifield, dtype, card))
                raise SyntaxError(msg)
        else:
            value = svalue
        return value
    return default

#def assert_int_bounded_range(card, ifield, fieldname, lower=None, upper=None):


[docs]def fields(f, card, fieldname, i, j=None):
    """
    .. todo:: improve fieldname
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(fieldname, string_types), type(fieldname)
    fs = []
    if j is None:
        j = len(card)
    for ii in range(i, j):
        fs.append(f(card, ii, fieldname + str(ii)))
    return fs

#def fields_or_blank(f, card, fieldname, i, j=None, defaults=None):
    #assert isinstance(card, BDFCard), type(card)
    #assert isinstance(fieldname, string_types), type(fieldname)
    #if j is None:
        #j = len(card)

    #assert j - i == len(defaults), 'j=%s i=%s j-i=%s len(defaults)=%s\ncard=%s' % (j, i, j-i, len(defaults), card)
    #fs = []
    #for ii, default in enumerate(defaults):
        #fs.append(f(card, ii + i, fieldname + str(ii), default))
    #return fs


[docs]def integer(card, ifield, fieldname):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    """
    assert isinstance(card, BDFCard), 'type=%s card=%s' % (type(card), card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    try:
        svalue = card.field(ifield)
    except IndexError:
        msg = '%s (field #%s) on card must be an integer, but doesnt exist.' % (fieldname, ifield)
        raise SyntaxError(msg)

    if isinstance(svalue, float):
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an integer (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    try:
        return int(svalue)
    except:
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an integer (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))


[docs]def integer_or_blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
    #    return default

    if isinstance(svalue, int):
        return svalue
    elif svalue is None:
        return default
    elif isinstance(svalue, string_types):
        if len(svalue) == 0:
            return default
        elif '.' in svalue:
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be an integer or blank (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))

        try:
            return int(svalue)
        except:
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be an integer or blank (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))

    dtype = _get_dtype(svalue)
    raise SyntaxError('%s = %r (field #%s) on card must be an integer (not %s).\n'
                      'card=%s' % (fieldname, svalue, ifield, dtype, card))


[docs]def double(card, ifield, fieldname):
    """
    Converts a field into a double

    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    try:
        svalue = card.field(ifield)
    except IndexError:
        raise SyntaxError('%s (field #%s) on card must be a float, but doesnt exist..\n'
                          'card=%s' % (fieldname, ifield, card))

    if isinstance(svalue, float):
        return svalue
    elif isinstance(svalue, int):
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be a float (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))
    elif svalue is None or len(svalue) == 0:  ## None
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be a float (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    if svalue.isdigit():
        # if only int
        dtype = _get_dtype(int(svalue))
        raise SyntaxError('%s = %r (field #%s) on card must be a float (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    #svalue = svalue.strip()
    try:
        # 1.0, 1.0E+3, 1.0E-3
        value = float(svalue)
    except TypeError:
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be a float (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))
    except ValueError:
        # 1D+3, 1D-3, 1-3
        try:
            svalue = svalue.upper()
            if 'D' in svalue:
                # 1.0D+3, 1.0D-3
                svalue2 = svalue.replace('D', 'E')
                return float(svalue2)

            # 1.0+3, 1.0-3
            sign = ''
            if '+' in svalue[0] or '-' in svalue[0]:
                sign = svalue[0]
                svalue = svalue[1:]
            if '+' in svalue:
                svalue = sign + svalue.replace('+', 'E+')
            elif '-' in svalue:
                svalue = sign + svalue.replace('-', 'E-')

            value = float(svalue)
        except ValueError:
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be a float (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))
    return value


[docs]def double_or_blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
        #return default

    if isinstance(svalue, float):
        return svalue
    elif isinstance(svalue, int):
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be a float or blank (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))
    elif isinstance(svalue, string_types):
        svalue = svalue.strip().upper()
        if not svalue:
            return default
        try:
            return double(card, ifield, fieldname)
        except:
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be a float or blank (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))
    return default


[docs]def double_or_string(card, ifield, fieldname):
    """
    Converts a field into a double or a string

    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
        #raise SyntaxError('%s (field #%s) on card must be a float or string (not blank).\n'
                          #'card=%s' % (fieldname, ifield, card))

    if isinstance(svalue, float):
        return svalue
    elif svalue is None or isinstance(svalue, int):
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an float or string (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))
    elif isinstance(svalue, string_types):
        svalue = svalue.strip().upper()

    if '.' in svalue:
        # float
        try:
            return double(card, ifield, fieldname)
        except:
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be an float or string (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))
    elif svalue.isdigit():
        # fail
        pass
    elif svalue:
        # string
        return str(svalue)
    dtype = _get_dtype(svalue)
    raise SyntaxError('%s = %r (field #%s) on card must be an float or string (not %s).\n'
                      'card=%s' % (fieldname, svalue, ifield, dtype, card))



[docs]def double_string_or_blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    :returns value:   a double, string, or default value
    :raises SyntaxError: if there is an invalid type
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
        #return default
    if isinstance(svalue, float):
        return svalue
    elif svalue is None:
        return default
    elif isinstance(svalue, string_types):
        svalue = svalue.strip().upper()
    elif isinstance(svalue, int):
        dtype = _get_dtype(svalue)
        msg = ('%s = %r (field #%s) on card must be an float, string, or blank (not %s).\n'
               'card=%s' % (fieldname, svalue, ifield, dtype, card))
        raise SyntaxError(msg)

    if '.' in svalue:
        try:
            return double(card, ifield, fieldname)
        except:
            dtype = _get_dtype(svalue)
            msg = ('%s = %r (field #%s) on card must be a float, string or blank (not %s).\n'
                   'card=%s' % (fieldname, svalue, ifield, dtype, card))
            raise SyntaxError(msg)
    elif svalue.isdigit():
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be a float, string or blank (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))
    elif svalue == '':
        return default
    return svalue


[docs]def integer_or_double(card, ifield, fieldname):
    """
    Converts a field into an integer or double

    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :returns value:   the value with the proper type
    :raises SyntaxError: if there's an invalid type
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
        #raise SyntaxError('%s (field #%s) on card must be an integer or float.\n'
                          #'card=%s' % (fieldname, ifield, card) )

    if isinstance(svalue, int) or isinstance(svalue, float):
        return svalue
    elif svalue is None:
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an integer or float (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    if '.' in svalue:
        # float/exponent
        try:
            value = double(card, ifield, fieldname)
        except ValueError:
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be a integer or a float (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))
    else:
        # int
        try:
            value = int(svalue)
        except:
            value = interpret_value(svalue)
            if isinstance(value, int) or isinstance(value, float):
                return value
            dtype = _get_dtype(svalue)
            msg = ('%s = %r (field #%s) on card must be an integer or a float (not %s).\n'
                   'card=%s' % (fieldname, svalue, ifield, dtype, card))
            raise SyntaxError(msg)
    return value


[docs]def integer_double_or_blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
    #    return default

    if isinstance(svalue, int) or isinstance(svalue, float):
        return svalue
    elif svalue is None:
        return default

    if svalue:
        # integer/float
        try:
            return integer_or_double(card, ifield, fieldname)
        except:
            dtype = _get_dtype(svalue)
            msg = ('%s = %r (field #%s) on card must be an integer, float, or blank (not %s).\n'
                   'card=%s' % (fieldname, svalue, ifield, dtype, card))
            raise SyntaxError(msg)
    return default


[docs]def integer_or_string(card, ifield, fieldname):
    """
    Converts a field into an integer or string

    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
        #msg = ('%s (field #%s) on card must be an integer or string.\n'
               #'card=%s' % (fieldname, ifield, card))
        #raise SyntaxError(msg)
    if isinstance(svalue, int):
        return svalue
    elif isinstance(svalue, float):
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an integer or string (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))
    elif svalue is None:
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an integer or string (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    if svalue.isdigit():
        # int
        try:
            value = int(svalue)
        except ValueError:
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be an integer or string (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))
    elif isinstance(svalue, float):
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an integer or string (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))
    else:
        # string
        value = double_or_string(card, ifield, fieldname)
        if isinstance(value, float):
            dtype = _get_dtype(svalue)
            raise SyntaxError('%s = %r (field #%s) on card must be an integer or string (not %s).\n'
                              'card=%s' % (fieldname, svalue, ifield, dtype, card))

        return str(svalue.upper())
    return value


[docs]def integer_string_or_blank(card, ifield, fieldname, default=None):
    """
    Converts a field into an integer, string or sets the default using a blank value

    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    #try:
    svalue = card.field(ifield)
    #except IndexError:
        #return default
    if isinstance(svalue, int):
        return svalue
    elif svalue is None:
        return default
    elif isinstance(svalue, float):
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an integer or string (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    if svalue.strip():
        # integer/string
        try:
            return integer_or_string(card, ifield, fieldname)
        except:
            dtype = _get_dtype(svalue)
            msg = ('%s = %r (field #%s) on card must be an integer, string, or blank (not %s).\n'
                   'card=%s' % (fieldname, svalue, ifield, dtype, card))
            raise SyntaxError(msg)
    return default


[docs]def _get_dtype(value):
    """
    Get the type of the input value in a form that is clear.

    :param value: the value to get the type of
    """
    try:
        value = interpret_value(value)
    except:
        pass
    if value is None:
        dtype = 'blank'
    elif isinstance(value, int):
        dtype = 'an integer'
    elif isinstance(value, float):
        dtype = 'a double value=%r' % value
    elif isinstance(value, string_types):
        dtype = 'a string'
    else:
        dtype = str(type(value))
    return dtype



[docs]def integer_double_or_string(card, ifield, fieldname):
    """
    Converts a field into an integer, double or a string

    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    try:
        svalue = card.field(ifield)
    except IndexError:
        msg = ('%s (field #%s) on card must be an integer, float, or string, but doesnt exist.\n'
               'card=%s' % (fieldname, ifield, card))
        raise SyntaxError(msg)

    if isinstance(svalue, int) or isinstance(svalue, float):
        return svalue

    svalue = str(svalue.strip())
    if svalue:  # integer/float/string
        if '.' in svalue:
            # float
            value = double(card, ifield, fieldname)
        elif svalue.isdigit():
            # int
            try:
                value = int(svalue)
            except ValueError:
                msg = ('%s = %r (field #%s) on card must be an integer, float, or string (not blank).\n'
                       'card=%s' % (fieldname, svalue, ifield, card))
                raise SyntaxError(msg)
        else:
            value = interpret_value(svalue)
        return value
    dtype = _get_dtype(svalue)
    raise SyntaxError('%s = %r (field #%s) on card must be an integer, float, or string (not %s).\n'
                      'card=%s' % (fieldname, svalue, ifield, dtype, card))



[docs]def string(card, ifield, fieldname):
    """
    Converts a field into a string

    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    svalue = card.field(ifield)
    if isinstance(svalue, string_types):
        svalue = svalue.strip()
    else:
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an string (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    if svalue.isdigit() or '.' in svalue:
        value = integer_or_double(card, ifield, fieldname)
        dtype = _get_dtype(value)
        msg = ('%s = %r (field #%s) on card must be an string with a character (not %s).\n'
               'card=%s' % (fieldname, value, ifield, dtype, card))
        raise SyntaxError(msg)

    if svalue:  # string
        return str(svalue.upper())
    dtype = _get_dtype(svalue)
    msg = ('%s = %r (field #%s) on card must be an string (not %s).\n'
           'card=%s' % (fieldname, svalue, ifield, dtype, card))
    raise SyntaxError(msg)



[docs]def string_or_blank(card, ifield, fieldname, default=None):
    """
    :param card:      BDF card as a list
    :param ifield:    field number
    :param fieldname: name of field
    :param default:   the default value for the field (default=None)
    """
    assert isinstance(card, BDFCard), type(card)
    assert isinstance(ifield, int), type(ifield)
    assert isinstance(fieldname, string_types), type(fieldname)
    svalue = card.field(ifield)
    if svalue is None:
        return default
    elif isinstance(svalue, string_types):
        svalue = svalue.strip().upper()
    else:
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an string (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    svalue = svalue.strip()
    if svalue.isdigit() or '.' in svalue:
        dtype = _get_dtype(svalue)
        raise SyntaxError('%s = %r (field #%s) on card must be an string or blank (not %s).\n'
                          'card=%s' % (fieldname, svalue, ifield, dtype, card))

    if svalue:  # string
        return str(svalue.upper())
    return default

# int                    - done
# int/blank              - done
# int/float              - done
# int/float/blank        - done
# int/float/string       - done
# int/float/string/blank - done
# int/string             - done
# int/string/blank       - done

# float              - done
# float/blank        - done
# float/string       - done
# float/string/blank - done

# string       - done
# string/blank - done



[docs]def interpret_value(value_raw, card=''):
    """
    Converts a value from nastran format into python format.

    :param raw_value: a string representation of a value
    :param card:  ???

    :returns value: the Nastran reprentation of the value
    """
    if value_raw is None:
        return None

    try:
        value_in = value_raw.lstrip().rstrip(' *').upper()
    except AttributeError:
        # it's already an int/float
        msg = 'valueRaw=%s type=%s' % (value_raw, type(value_raw))
        assert isinstance(value_raw, int) or isinstance(value_raw, float), msg
        return value_raw

    if len(value_in) == 0:
        # blank / None
        return None

    if value_in[0].isalpha():
        # string
        return value_in

    if '=' in value_in or '(' in value_in or '*' in value_raw:
        return value_raw.strip()

    # int, float, string, exponent
    value_positive = value_in.strip('+-')
    if value_positive.isdigit():
        # int
        return int(value_in)
    try:
        value = float(value_in)
        # float
        return value
    except ValueError:
        pass

    #if('=' in value_in or '(' in value_in or ')' in value_in):
    #    print("=()!")
    #    return value_in

    # if there are non-floats/scientific notation -> string
    noED = list(set(value_in) - set('ED 1234567890+-'))
    word = ''.join(noED)
    if word.isalpha():
        # word
        return value_in

    val0 = value_in[0]
    if '-' == val0 or '+' == val0:
        # truncate the sign for now
        value_left = value_in[1:]
    else:
        # inplied positive value
        val0 = '+'
        value_left = value_in

    if val0 == '-':
        factor = -1.
    elif val0 == '+' or val0.isdigit():
        factor = 1.
    else:
        msg = ('the only 2 cases for a float/scientific are +/- for v0...'
               'valueRaw=%r val0=%r card=%s' % (value_raw, val0, card))
        raise SyntaxError(msg)

    # dont include the 1st character, find the exponent
    val_minus = value_in.find('-', 1)
    val_plus = value_in.find('+', 1)
    if val_minus > 0:
        sline = value_left.split('-')
        exp_factor = -1.
    elif val_plus > 0:
        sline = value_left.split('+')
        exp_factor = 1.
    else:
        msg = ("I thought this was in scientific notation, but i can't find "
               "the exponent sign...value_raw=%r fname, =%r "
               "card=%s\nYou also might have mixed tabs/spaces/commas."
               % (value_raw, value_left, card))
        raise SyntaxError(msg)

    if 'D' == sline[0][-1]:
        sline[0] = sline[0][:-1]

    try:
        sci0 = factor * float(sline[0])
        sci1 = exp_factor * int(sline[1])
    except ValueError:
        msg = "vm=%s vp=%s value_raw=%r sline=%s" % (val_minus, val_plus, value_raw, sline)
        raise SyntaxError('cannot parse sline[0] into a float and sline[1] '
                          'into an integer\n%s\nYou HAVE mixed '
                          'tabs/spaces/commas!  Fix it!' % msg)

    value = sci0 * 10 ** sci1
    # scientific
    return value


#def string_parser(string_in):
    #"""not used"""
    #type_check = ''
    #n = 0
    #for (i, s) in enumerate(string_in):
        #if s in "+-":
            #state = '+'
        #elif s == " ":
            #state = ' '
        #elif s == ".":
            #state = '.'
        #elif s in "eEdD":
            #state = 'e'
        #elif s.isdigit():
            #state = '1'
        #elif s.isalpha() or s in "()*/=]['\"":
            #return 'string'  # string character
        #else:
            #msg = "s=|%r|" % s
            #raise SyntaxError(msg)

        #if i == 0:
            #type_check += state
            #n += 1
        #elif type_check[n - 1] != state:
            #type_check += state
            #n += 1
        #elif state in 'e .+':  # double e, space, dot, plus
            #return 'string'

    #if type_check == ' ':
        #return None

    #type_check = type_check.strip()
    #if type_check in ['1', '+1']:  # integer
        #return int(string_in)

    #elif type_check in ['1.', '1.1', '.1',  # float
                        #'+1.', '+1.1', '+.1']:
        #return float(string_in)

    #elif type_check in ['1.1e1', '1.1e+1', '1.e1', '1.e+1',  # python scientific
                        #'+1.1e1', '+1.1e+1', '+1.e1', '+1.e+1',
                        #'.1e1', '.1e+1', '+.1e1', '+.1e+1', ]:
        #return float(string_in)

    #elif type_check in ['1+1', '+1+1', '.1+1', '+.1+1']:  # nastran scientific
        #string_reversed = string_in[::-1]
        #i = string_reversed.index('+')
        #list_string = list(string_in)
        #list_string.insert(-i - 1, 'e')

        #out = ''.join(list_string)
        #return float(out)
    #else:
        ## string
        #return string_in

    #print("type_check = %r" % type_check)
    #raise RuntimeError('error parsing a card...this should never happen...')


if __name__ == '__main__':  # pragma: no cover
    pass
    #print(string_parser('123'))
    #print(string_parser('+123'))
    #print(string_parser('.234'))
    #print(string_parser('+.234'))
    #print(string_parser('-.234'))
    #print(string_parser('1+5'))
    #print("abc = %r" % string_parser('abc'))
    #print("eeg = %r" % string_parser('eeg'))
    ##print("e1 = %r" % string_parser('\T'))
    #print(string_parser('.e1'))
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  Source code for pyNastran.bdf.cards.utils

from six import string_types

[docs]def build_table_lines(fields, nstart=1, nend=0):
    """
    Builds a table of the form:

    +--------+-------+--------+-------+--------+-------+-------+-------+
    | DESVAR | DVID1 | DVID2  | DVID3 |DVID4   | DVID5 | DVID6 | DVID7 |
    +--------+-------+--------+-------+--------+-------+-------+-------+
    |        | DVID8 | -etc.- |       |        |       |       |       |
    +--------+-------+--------+-------+--------+-------+-------+-------+
    |        |  UM   | VAL1   | VAL2  | -etc.- |       |       |       |
    +--------+-------+--------+-------+--------+-------+-------+-------+

    and then pads the rest of the fields with None's

    :param fields: the fields to enter, including DESVAR
    :type fields:  list of values
    :param nStart: the number of blank fields at the start of the
                   line (default=1)
    :param nStart: int
    :param nEnd:   the number of blank fields at the end of the
                   line (default=0)
    :param nEnd:   int

    .. note:: will be used for DVPREL2, RBE1, RBE3
    .. warning:: only works for small field format???
    """
    fields_out = []
    n = 8 - nstart - nend

    # pack all the fields into a list.  Only consider an entry as isolated
    for (i, field) in enumerate(fields):
        fields_out.append(field)
        if i > 0 and i % n == 0:  # beginning of line
            #pad = [None] * (i + j)
            #fields_out += pad
            fields_out += [None] * (nstart + nend)

    # make sure they're aren't any trailing None's (from a new line)
    fields_out = wipe_empty_fields(fields_out)

    # push the next key (aka next fields[0]) onto the next line
    nspaces = 8 - (len(fields_out)) % 8  # puts UM onto next line
    if nspaces < 8:
        fields_out += [None] * nspaces
    return fields_out



[docs]def wipe_empty_fields(card):
    """
    Removes an trailing Nones from the card.
    Also converts empty strings to None.

    :param card:         the fields on the card as a list
    :returns short_card: the card with no trailing blank fields

    .. todo:: run this in reverse to make it faster
    """
    short_card = []
    for field in card:
        if isinstance(field, string_types):
            field = field.strip()
            if field == '':
                field = None
        short_card.append(field)

    i = 0
    imax = 0
    while i < len(card):
        if short_card[i] is not None:
            imax = i
        i += 1
    return short_card[:imax + 1]
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  Source code for pyNastran.bdf.bdfInterface.BDF_Card

"""
Defines the BDFCard class that is passed into the various Nastran cards.
"""
from __future__ import (nested_scopes, generators, division, absolute_import,
                        print_function, unicode_literals)
from pyNastran.bdf.cards.utils import wipe_empty_fields
from six.moves import range


[docs]class BDFCard(object):
    """
    A BDFCard is a list that has a default value of None for fields out of
    range.
    """
    def __init__(self, card=None, debug=False):
        self.debug = debug
        if card:
            self.card = wipe_empty_fields(card)
            self.nfields = len(self.card)
        else:
            self.card = None
            self.nfields = None

[docs]    def pop(self):
        """
        Pops the last value off
        """
        self.nfields -= 1
        return self.card.pop()


    def __setitem__(self, key, value):
        """card[4] = value"""
        self.card.__setitem__(key, value)

    def __getitem__(self, key):
        """print card[5]"""
        return self.card.__getitem__(key)

    def __getslice__(self, i, j):
        """card[1:10]"""
        return self.card.__getslice__(i, j)

    def __setslice__(self, i, j, sequence):
        """card[1:10] = 2"""
        self.card.__setslice__(i, j, sequence)

[docs]    def index(self, value):
        """card.index(value)"""
        return self.card.index(value)


    def __repr__(self):
        """
        Prints the card as a list

        :param self:  the object pointer
        :returns msg: the string representation of the card
        """
        return str(self.card)

[docs]    def nFields(self):
        """
        Gets how many fields are on the card

        :param self:      the object pointer
        :returns nfields: the number of fields on the card
        """
        return self.nfields


    def __len__(self):
        """len(card)"""
        return self.nfields

[docs]    def fields(self, i=0, j=None, defaults=None):
        """
        Gets multiple fields on the card

        :param self:     the object pointer
        :param i:        the ith field on the card (following list notation)
        :type i:         integer >= 0
        :param j:        the jth field on the card (None means till the end
                         of the card)
        :type j:         integer or None (default=end of card)
        :param defaults: the default value for the field (as a list)
                         len(defaults)=i-j-1

        :returns value: the values on the ith-jth fields
        """
        if defaults is None:
            defaults = []
        if j is None:
            if self.nfields is None:
                return [None]
            j = self.nfields

        if defaults == []:
            defaults = [None] * (j - i + 1)
        out = []

        d = 0
        for n in range(i, j):
            value = self.field(n, defaults[d])
            out.append(value)
            d += 1
        return out


[docs]    def field(self, i, default=None):
        """
        Gets the ith field on the card

        :param self:    the object pointer
        :param i:       the ith field on the card (following list notation)
        :type i:        integer
        :param default: the default value for the field

        :returns value: the value on the ith field
        """
        if i < self.nfields and self.card[i] is not None and self.card[i] is not '':
            return self.card[i]
        else:
            return default
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  Source code for pyNastran.bdf.bdfInterface.addCard

# pylint: disable=E1101,C0103,R0902,R0904,R0914
from __future__ import (nested_scopes, generators, division, absolute_import,
                        print_function, unicode_literals)


[docs]class AddMethods(object):
    def __init__(self):
        pass

[docs]    def add_DMI(self, dmi, allowOverwrites=False):
        name = dmi.name
        self.dmis[name] = dmi


[docs]    def add_DMIG(self, dmig, allowOverwrites=False):
        name = dmig.name
        self.dmigs[name] = dmig


[docs]    def add_DMIJ(self, dmij, allowOverwrites=False):
        name = dmij.name
        self.dmijs[name] = dmij


[docs]    def add_DMIJI(self, dmiji, allowOverwrites=False):
        name = dmiji.name
        self.dmijis[name] = dmiji


[docs]    def add_DMIK(self, dmik, allowOverwrites=False):
        name = dmik.name
        self.dmiks[name] = dmik


[docs]    def add_PARAM(self, param, allowOverwrites=False):
        key = param.key
        if key in self.params and not allowOverwrites:
            if not param._is_same_card(self.params[key]):
                #assert param.key not in self.params,'key=%s param=%s oldPARAM=%s' %(key,param,self.params[key])
                self.log.warning('key=%s param=%s oldPARAM=%s'
                                 % (key, param, self.params[key]))
                self.params[key] = param
        else:
            self.params[key] = param


[docs]    def add_node(self, node, allowOverwrites=False):
        key = node.nid
        if key in self.nodes and not allowOverwrites:
            if not node._is_same_card(self.nodes[key]):
                print('nid=%s\noldNode=\n%snewNode=\n%s'
                      % (key, self.nodes[key], node))
                assert node.nid not in self.nodes, 'nid=%s\noldNode=\n%snewNode=\n%s' % (node.nid, self.nodes[key], node)
            else:
                #print('Node was duplicated...nid=%s; node=\n%s' % (key, node))
                pass
        else:
            assert key > 0, 'nid=%s node=%s' % (key, node)
            self.nodes[key] = node


[docs]    def add_SPOINT(self, spoint):
        if self.spoints is None:
            self.spoints = spoint
        else:
            self.spoints.addSPoints(spoint.spoints)


[docs]    def add_element(self, elem, allowOverwrites=False):
        key = elem.eid
        assert key > 0, 'eid=%s must be positive; elem=\n%s' % (key, elem)
        if key in self.elements and not allowOverwrites:
            if not elem._is_same_card(self.elements[key]):
                self._duplicate_elements.append(elem)
        else:
            self.elements[key] = elem


[docs]    def add_mass(self, mass, allowOverwrites=False):
        key = mass.eid
        assert key > 0, 'eid=%s must be positive; mass=\n%s' % (key, mass)
        if key in self.masses and not allowOverwrites:
            if not mass._is_same_card(self.masses[key]):
                self._duplicate_masses.append(mass)
        else:
            self.masses[key] = mass


[docs]    def add_damper(self, elem, allowOverwrites=False):
        """.. warning:: can dampers have the same ID as a standard element?"""
        return self.add_element(elem, allowOverwrites)


[docs]    def add_rigid_element(self, elem, allowOverwrites=False):
        key = elem.eid
        if key in self.rigidElements and not allowOverwrites:
            print('eid=%s\noldElement=\n%snewElement=\n%s' % (
                key, self.rigidElements[key], elem))
            assert elem.eid not in self.rigidElements, 'eid=%s\noldElement=\n%snewElement=\n%s' % (elem.eid, self.rigidElements[elem.eid], elem)
        assert key > 0, 'eid=%s elem=%s' % (key, elem)
        self.rigidElements[key] = elem


[docs]    def add_thermal_element(self, elem):
        """same as add_element at the moment..."""
        self.add_element(elem)


[docs]    def add_DEQATN(self, deqatn, allowOverwrites=False):
        key = deqatn.eqID
        #if not allowOverwrites:
        #    assert prop.pid not in self.properties, 'pid=%s oldProperty=\n%snewProperty=\n%s' % (prop.pid,self.properties[prop.pid], prop)
        assert key > 0, 'ID=%s deqatn\n%s' % (key, deqatn)
        self.dequations[key] = deqatn


[docs]    def add_property(self, prop, allowOverwrites=False):
        key = prop.pid
        assert key > 0, 'pid=%s prop=%s' % (key, prop)

        if key in self.properties and not allowOverwrites:
            if not prop._is_same_card(self.properties[key]):
                self._duplicate_properties.append(prop)
        else:
            self.properties[key] = prop


[docs]    def add_property_mass(self, prop, allowOverwrites=False):
        key = prop.pid
        if key in self.properties_mass and not allowOverwrites:
            if not prop._is_same_card(self.properties_mass[key]):
                #print('pid=%s\noldProperty=\n%snewProperty=\n%s' %(key,self.properties_mass[key],prop))
                assert key not in self.properties_mass, 'pid=%s oldProperty=\n%snewProperty=\n%s' % (key, self.properties_mass[key], prop)
        else:
            assert key > 0, 'pid=%s prop=%s' % (key, prop)
            self.properties_mass[key] = prop


[docs]    def add_PBUSHT(self, prop, allowOverwrites=False):
        key = prop.pid

        if key in self.pbusht and not allowOverwrites:
            if not prop._is_same_card(self.pbusht[key]):
                #print('pid=%s\noldProperty=\n%snewProperty=\n%s' %(key,self.pbusht[key],prop))
                assert key not in self.pbusht, 'pid=%s oldProperty=\n%snewProperty=\n%s' % (key, self.pbusht[key], prop)
        else:
            assert key > 0, 'pid=%s prop=%s' % (key, prop)
            self.pbusht[key] = prop


[docs]    def add_BCRPARA(self, card, allowOverwrites=False):
        self.bcrparas[card.crid] = card


[docs]    def add_BCTADD(self, card, allowOverwrites=False):
        self.bctadds[card.csid] = card


[docs]    def add_BCTPARA(self, card, allowOverwrites=False):
        self.bctparas[card.csid] = card


[docs]    def add_BCTSET(self, card, allowOverwrites=False):
        self.bctsets[card.csid] = card


[docs]    def add_BSURF(self, card, allowOverwrites=False):
        self.bsurf[card.sid] = card


[docs]    def add_BSURFS(self, card, allowOverwrites=False):
        self.bsurfs[card.id] = card


[docs]    def add_PDAMPT(self, prop, allowOverwrites=False):
        key = prop.pid
        if key in self.pdampt and not allowOverwrites:
            if not prop._is_same_card(self.pdampt[key]):
                #print('pid=%s\noldProperty=\n%snewProperty=\n%s' %(key,self.pdampt[key],prop))
                assert key not in self.pdampt, 'pid=%s oldProperty=\n%snewProperty=\n%s' % (key, self.pdampt[key], prop)
        else:
            assert key > 0, 'pid=%s prop=%s' % (key, prop)
            self.pdampt[key] = prop


[docs]    def add_PELAST(self, prop, allowOverwrites=False):
        key = prop.pid
        assert key > 0, 'pid=%s prop=%s' % (key, prop)
        if key in self.pelast and not allowOverwrites:
            if not prop._is_same_card(self.pelast[key]):
                #print('pid=%s\noldProperty=\n%snewProperty=\n%s' %(key,self.pdampt[key],prop))
                assert key not in self.pelast, 'pid=%s oldProperty=\n%snewProperty=\n%s' % (key, self.pelast[key], prop)
        else:
            self.pdampt[key] = prop


[docs]    def add_structural_material(self, material, allowOverwrites=False):
        key = material.mid
        assert key > 0, 'mid=%s material=\n%s' % (key, material)
        if key in self.materials and not allowOverwrites:
            if not material._is_same_card(self.materials[key]):
                self._duplicate_materials.append(material)
        else:
            self.materials[key] = material


[docs]    def add_thermal_material(self, material, allowOverwrites=False):
        key = material.mid
        assert key > 0, 'mid=%s material=\n%s' % (key, material)
        if key in self.thermalMaterials and not allowOverwrites:
            if not material._is_same_card(self.thermalMaterials[key]):
                self._duplicate_thermal_materials.append(material)
        else:
            self.thermalMaterials[key] = material


[docs]    def add_hyperelastic_material(self, material, allowOverwrites=False):
        key = material.mid
        assert key > 0, 'mid=%s material=\n%s' % (key, material)
        if key in self.hyperelasticMaterials and not allowOverwrites:
            if not material._is_same_card(self.hyperelasticMaterials[key]):
                assert key not in self.hyperelasticMaterials, 'mid=%s\noldMaterial=\n%snewMaterial=\n%s' % (key, self.hyperelasticMaterials[key], material)
        else:
            self.hyperelasticMaterials[key] = material


[docs]    def add_material_dependence(self, material, allowOverwrites=False):
        Type = material.type
        key = material.mid
        mapper = {
            'MATS1' : self.MATS1,
            'MATS3' : self.MATS3,
            'MATS8' : self.MATS8,

            'MATT1' : self.MATT1,
            'MATT2' : self.MATT2,
            'MATT3' : self.MATT3,
            'MATT4' : self.MATT4,
            'MATT5' : self.MATT5,
            'MATT8' : self.MATT8,
            'MATT9' : self.MATT9,
        }
        slot = mapper[Type]
        if key in slot and not allowOverwrites:
            if not material._is_same_card(slot[key]):
                assert key not in slot, 'mid=%s Type=%r\noldMaterialDep=\n%snewMaterialDep=\n%s' % (key, Type, slot[key], material)
        else:
            assert key > 0, 'mid=%s material=\n%s' % (key, material)
            slot[key] = material


[docs]    def add_creep_material(self, material, allowOverwrites=False):
        """
        .. note:: May be removed in the future.  Are CREEP cards materials?
                  They have an MID, but reference structural materials.
        """
        key = material.mid
        if key in self.thermalMaterials and not allowOverwrites:
            if not material._is_same_card(self.creepMaterials[key]):
                assert key not in self.creepMaterials, 'mid=%s\noldMaterial=\n%snewMaterial=\n%s' % (key, self.creepMaterials[key], material)
        else:
            assert key > 0, 'mid=%s material=\n%s' % (key, material)
            self.creepMaterials[key] = material


[docs]    def add_coord(self, coord, allowOverwrites=False):
        key = coord.cid
        assert coord.cid > -1, 'cid=%s coord=\n%s' % (key, coord)
        if key in self.coords:
            #if not allowOverwrites:
            if not coord._is_same_card(self.coords[key]):
                self._duplicate_coords.append(coord)
        else:
            self.coords[key] = coord


[docs]    def add_load(self, load):
        key = load.sid
        if key in self.loads:
            self.loads[key].append(load)
        else:
            self.loads[key] = [load]


[docs]    def add_dload(self, dload):
        key = dload.sid
        if key in self.dloads:
            self.dloads[key].append(dload)
        else:
            self.dloads[key] = [dload]


[docs]    def add_dload_entry(self, dload):
        print(dload)
        key = dload.sid
        if key in self.dload_entries:
            self.dload_entries[key].append(dload)
        else:
            self.dload_entries[key] = [dload]


[docs]    def add_LSEQ(self, load):
        key = load.sid
        if key in self.loads:
            self.loads[key].append(load)
        else:
            self.loads[key] = [load]


[docs]    def add_thermal_load(self, load):  # same function at the moment...
        key = load.sid
        assert key > 0
        if key in self.loads:
            self.loads[key].append(load)
        else:
            self.loads[key] = [load]


[docs]    def add_PHBDY(self, prop):
        assert prop.pid > 0
        assert prop.pid not in self.phbdys
        self.phbdys[prop.pid] = prop


[docs]    def add_convection_property(self, prop):
        assert prop.pconid > 0
        assert prop.pconid not in self.convectionProperties
        self.convectionProperties[prop.pconid] = prop


[docs]    def add_thermal_BC(self, bc, key):
        assert key > 0
        if key in self.bcs:
            self.bcs[key].append(bc)
        else:
            self.bcs[key] = [bc]


[docs]    def add_constraint_MPCADD(self, constraint):
        if constraint.conid in self.mpcadds:
            raise RuntimeError('must have unique MPCADD IDs')
        self.mpcadds[constraint.conid] = constraint


[docs]    def add_constraint_MPC(self, constraint):
        if constraint.conid in self.mpcs:
            self.mpcs[constraint.conid].append(constraint)
        else:
            self.mpcs[constraint.conid] = [constraint]


[docs]    def add_constraint_SPCADD(self, constraint):
        if constraint.conid in self.spcadds:
            raise RuntimeError('must have unique SPCADD IDs')
        self.spcadds[constraint.conid] = constraint


[docs]    def add_constraint_SPC(self, constraint):
        if constraint.conid in self.spcs:
            self.spcs[constraint.conid].append(constraint)
        else:
            self.spcs[constraint.conid] = [constraint]


[docs]    def add_constraint(self, constraint):
        key = constraint.conid

        if constraint.conid in self.spcs:
            self.spcs[key].append(constraint)
        else:
            self.spcs[key] = [constraint]


[docs]    def add_suport(self, suport):
        self.suports.append(suport)


[docs]    def add_DAREA(self, darea, allowOverwrites=False):
        key = (darea.sid, darea.p)
        if key in self.dareas and not allowOverwrites:
            if not darea._is_same_card(self.dareas[key]):
                assert key not in self.dareas, '\ndarea=\n%s oldDArea=\n%s' % (darea, self.dareas[key])
        else:
            assert darea.sid > 0
            self.dareas[key] = darea


[docs]    def add_AERO(self, aero):
        key = aero.acsid
        assert key not in self.aero, '\naero=\n%s oldAERO=\n%s' % (aero, self.aero[key])
        assert key >= 0
        self.aero[key] = aero


[docs]    def add_AEROS(self, aero):
        key = aero.acsid
        assert key not in self.aeros, '\naeros=\n%s oldAEROS=\n%s' % (aero, self.aeros[key])
        assert key >= 0
        self.aeros[key] = aero


[docs]    def add_AEFACT(self, aefact, allowOverwrites=False):
        key = aefact.sid
        if key in self.aefacts and not allowOverwrites:
            if not aefact._is_same_card(self.aefacts[key]):
                assert key not in self.aefacts, 'sid=%s\noldAEFACT=\n%snewAEFACT=\n%s' % (key, self.aefacts[key], aefact)
        else:
            assert key > 0, 'sid=%s method=\n%s' % (key, aefact)
            self.aefacts[key] = aefact


[docs]    def add_AELIST(self, aelist):
        key = aelist.sid
        assert key not in self.aelists, '\naelist=\n%s oldAELIST=\n%s' % (aelist, self.aelists[key])
        assert key >= 0
        self.aelists[key] = aelist


[docs]    def add_AELINK(self, aelink):
        key = aelink.id
        assert key >= 0
        if key not in self.aelinks:
            self.aelinks[key] = []
        self.aelinks[key].append(aelink)
        #assert key not in self.aestats,'\naestat=%s oldAESTAT=\n%s' %(aestat,self.aestats[key])


[docs]    def add_AEPARM(self, aeparam):
        key = aeparam.id
        assert key not in self.aeparams, '\naeparam=\n%s oldAEPARM=\n%s' % (aeparam, self.aeparams[key])
        assert key >= 0
        self.aeparams[key] = aeparam


[docs]    def add_AESTAT(self, aestat):
        key = aestat.id
        assert key not in self.aestats, '\naestat=\n%s oldAESTAT=\n%s' % (
            aestat, self.aestats[key])
        assert key >= 0
        self.aestats[key] = aestat


[docs]    def add_AESURF(self, aesurf):
        key = aesurf.aesid
        assert key not in self.aesurfs, '\naesurf=\n%s oldAESURF=\n%s' % (
            aesurf, self.aesurfs[key])
        assert key >= 0
        self.aesurfs[key] = aesurf


[docs]    def add_CAERO(self, caero):
        key = caero.eid
        assert key not in self.caeros, '\ncaero=\n|%s| oldCAERO=\n|%s|' % (
            caero, self.caeros[key])
        assert key > 0
        self.caeros[key] = caero


[docs]    def add_PAERO(self, paero):
        key = paero.pid
        assert key not in self.paeros, '\npaero=\n|%s| oldPAERO=\n|%s|' % (
            paero, self.paeros[key])
        assert key > 0, 'paero.pid = %r' % (key)
        self.paeros[key] = paero


[docs]    def add_SPLINE(self, spline):
        assert spline.eid not in self.splines
        assert spline.eid > 0
        self.splines[spline.eid] = spline


[docs]    def add_GUST(self, gust):
        key = gust.sid
        assert key not in self.gusts
        assert key > 0
        self.gusts[key] = gust


[docs]    def add_TRIM(self, trim, allowOverwrites=False):
        key = trim.sid
        if not allowOverwrites:
            assert key not in self.trims, 'trim=%s oldTrim=\n%snewProperty=\n%s' % (key, self.trims[key], trim)
        assert key > 0, 'key=%r trim=\n%s' % (key, trim)
        self.trims[key] = trim


[docs]    def add_FLUTTER(self, flutter):
        key = flutter.sid
        assert key not in self.flutters
        assert key > 0
        self.flutters[key] = flutter


[docs]    def add_FLFACT(self, flfact):
        key = flfact.sid
        #assert key not in self.flfacts
        assert key > 0
        self.flfacts[key] = flfact  # set id...


[docs]    def add_DCONSTR(self, dconstr):
        key = (dconstr.oid, dconstr.rid)
        assert key not in self.dconstrs
        assert dconstr.oid > 0
        assert dconstr.rid > 0
        self.dconstrs[key] = dconstr


[docs]    def add_DESVAR(self, desvar):
        key = desvar.oid
        assert key not in self.desvars
        assert key > 0
        self.desvars[key] = desvar


[docs]    def add_DDVAL(self, ddval):
        key = ddval.oid
        assert key not in self.ddvals
        assert key > 0
        self.ddvals[key] = ddval


[docs]    def add_DLINK(self, dlink):
        key = dlink.oid
        assert key not in self.dlinks
        assert key > 0
        self.dlinks[key] = dlink


[docs]    def add_DRESP(self, dresp):
        key = dresp.oid
        assert key not in self.dresps
        assert key > 0
        self.dresps[key] = dresp


[docs]    def add_DVMREL(self, dvmrel):
        key = dvmrel.oid
        assert key not in self.dvmrels
        assert key > 0
        self.dvmrels[key] = dvmrel


[docs]    def add_DVPREL(self, dvprel):
        key = dvprel.oid
        assert key not in self.dvprels
        assert key > 0
        self.dvprels[key] = dvprel


[docs]    def add_NLPARM(self, nlparm):
        key = nlparm.nid
        assert key not in self.nlparms
        assert key > 0
        self.nlparms[key] = nlparm


[docs]    def add_NLPCI(self, nlpci):
        key = nlpci.nlparm_id
        assert key not in self.nlpcis
        assert key > 0
        self.nlpcis[key] = nlpci


[docs]    def add_TSTEP(self, tstep, allowOverwrites=False):
        key = tstep.sid
        if key in self.tsteps and not allowOverwrites:
            if not tstep._is_same_card(self.tsteps[key]):
                assert key not in self.tsteps, 'sid=%s\noldTSTEP=\n%snewTSTEP=\n%s' % (key, self.tsteps[key], tstep)
        else:
            assert key > 0, 'sid=%s tstep=\n%s' % (key, tstep)
            self.tsteps[key] = tstep


[docs]    def add_TSTEPNL(self, tstepnl, allowOverwrites=False):
        key = tstepnl.sid
        if key in self.tstepnls and not allowOverwrites:
            if not tstepnl._is_same_card(self.tstepnls[key]):
                assert key not in self.tstepnls, 'sid=%s\noldTSTEPNL=\n%snewTSTEPNL=\n%s' % (key, self.tstepnls[key], tstepnl)
        else:
            assert key > 0, 'sid=%s tstepnl=\n%s' % (key, tstepnl)
            self.tstepnls[key] = tstepnl


[docs]    def add_FREQ(self, freq):
        key = freq.sid
        assert key > 0
        if key in self.frequencies:
            self.frequencies[key].add_frequency_object(freq)
        else:
            self.frequencies[key] = freq


[docs]    def add_SET(self, set_obj):
        key = set_obj.sid
        assert key >= 0
        if key in self.sets:
            self.sets[key].add_set(set_obj)
        else:
            self.sets[key] = set_obj


[docs]    def add_ASET(self, set_obj):
        self.asets.append(set_obj)


[docs]    def add_BSET(self, set_obj):
        self.bsets.append(set_obj)


[docs]    def add_CSET(self, set_obj):
        self.csets.append(set_obj)


[docs]    def add_QSET(self, set_obj):
        self.qsets.append(set_obj)


[docs]    def add_SESET(self, set_obj):
        key = set_obj.seid
        assert key >= 0
        if key in self.setsSuper:
            old_set = self.setsSuper[key]
            set_obj.add_SESET_Object(old_set)
        self.setsSuper[key] = set_obj


[docs]    def add_table(self, table):
        key = table.tid
        assert key not in self.tables, '\nTable=\n%s oldTable=\n%s' % (
            table, self.tables[key])
        assert key > 0
        self.tables[key] = table


[docs]    def add_random_table(self, table):
        key = table.tid
        assert key not in self.randomTables, '\nTable=\n%s oldTable=\n%s' % (
            table, self.randomTables[key])
        assert key > 0
        self.randomTables[key] = table


[docs]    def add_method(self, method, allowOverwrites=False):
        key = method.sid
        if key in self.methods and not allowOverwrites:
            if not method._is_same_card(self.methods[key]):
                assert key not in self.methods, 'sid=%s\noldMethod=\n%snewMethod=\n%s' % (key, self.methods[key], method)
        else:
            assert key > 0, 'sid=%s method=\n%s' % (key, method)
            self.methods[key] = method


[docs]    def add_cmethod(self, cMethod, allowOverwrites=False):
        key = cMethod.sid
        if key in self.cMethods and not allowOverwrites:
            if not cMethod._is_same_card(self.cMethods[key]):
                assert key not in self.cMethods, 'sid=%s\noldCMethod=\n%snewCMethod=\n%s' % (key, self.cMethods[key], cMethod)
        else:
            assert key > 0, 'sid=%s cMethod=\n%s' % (key, cMethod)
            self.cMethods[key] = cMethod


[docs]    def add_MKAERO(self, mkaero):
        self.mkaeros.append(mkaero)
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  Source code for pyNastran.bdf.test.unit.line_parsing

from six.moves import range
from pyNastran.bdf.bdfInterface.assign_type import interpret_value
#from pyNastran.bdf.caseControlDeck import CaseControlDeck


[docs]def parseSetSline(listA):
    print("listA = ", listA)
    listB = []
    for spot in listA:
        spot = spot.strip()
        print("spot = ", spot)
        if spot == '':
            pass
        elif ' ' in spot:
            sline = spot.split(' ')
            print("sline = ", sline)
            if sline[1] == 'THRU':
                if 'BY' in sline:
                    by = sline[4]
                else:
                    by = 1
                #print("BY = %s" % by)
                vals = set([])
                startValue = interpret_value(sline[0])
                endValue = interpret_value(sline[2]) + 1
                for i in range(startValue, endValue, by):
                    vals.add(i)
                #print("vals = ", vals)
                if 'EXCEPT' in sline:
                    iExcept = sline.index('EXCEPT')
                    #print("e = ", sline[iExcept])
                    excepted = int(sline[iExcept + 1])
                    vals.remove(excepted)
                vals = list(vals)
                listB += vals
                print("vals = ", vals)
            else:
                print("sline = ", sline)
        else:
            #print("spot = %s" % (spot))
            if '/' in spot:
                listB.append(spot)
            else:
                listB.append(interpret_value(spot))
    return listB



[docs]def parseSetType(i, line, lines, key, value):
    (key, ID) = key.split()
    key = key + ' ' + ID

    #print('SET-type key=%s ID=%s' %(key, ID))
    sline = value.strip(' ,').split(',')  # float/int values
    fivalues = parseSetSline(sline)

    #: .. todo:: should be more efficient multiline reader...
    # read more lines....
    if line[-1].strip() == ',':
        i += 1
        #print("rawSETLine = %r" % lines[i])
        while 1:
            if ',' == lines[i].strip()[-1]:
                sline = lines[i][:-1].strip().split(',')
                fivalues += parseSetSline(sline)
            else:  # last case
                sline = lines[i].strip().split(',')
                fivalues += parseSetSline(sline)
                #print("fivalues last = i=%s |%r|" % (i, lines[i]))
                i += 1
                break
            i += 1

    #print("len(fivalues) = %s" % len(fivalues))
    value = fivalues

    options = int(ID)  # needed a place to put it...
    paramType = 'SET-type'
    return (i, key, value, options, paramType)



[docs]def _parseEntry(lines):
    i = 0
    options = []
    value = None
    key = None
    paramType = None

    line = lines[i]
    #print(line)
    #print("*****lines = ", lines)

    equalsCount = 0
    for letter in line:
        if letter == '=':
            equalsCount += 1
    lineUpper = line.upper()

    if lineUpper.startswith('SUBCASE'):
        #print("line = |%r|" % line)
        line2 = line.replace('=', '')
        sline = line2.split()
        if len(sline) != 2:
            msg = "trying to parse |%s|..." % line
            raise SyntaxError("Invalid Subcase: %s" % msg)
        (key, isubcase) = sline
        #print("key=%r isubcase=%r" % (key, isubcase))
        value = int(isubcase)
        #self. subcase = int(isubcase)
        paramType = 'SUBCASE-type'
    elif (lineUpper.startswith(('LABEL', 'SUBTITLE')) or
          lineUpper.startswith('TITLE')):
        eIndex = line.index('=')
        key = line[0:eIndex].strip()
        value = line[eIndex + 1:].strip()
        options = []
        paramType = 'STRING-type'
    elif equalsCount == 1:  # STRESS
        if '=' in line:
            (key, value) = line.strip().split('=')
        else:
            msg = 'expected item of form "name = value"   line=|%r|' % (
                line.strip())
            raise RuntimeError(msg)

        key = key.strip()
        #print(value)
        value = value.strip()
        #print("key=%r value=%r" % (key, value))
        paramType = 'STRESS-type'

        #if 'SET' in key:
            #(i,key,value,options,paramType) = parseSetType(i,line,lines,key,value)
        if '(' in key:  # comma may be in line - STRESS-type
            #paramType = 'STRESS-type'
            sline = key.strip(')').split('(')
            key = sline[0]
            options = sline[1].split(',')

            # handle TEMPERATURE(INITIAL) and TEMPERATURE(LOAD) cards
            if key == 'TEMPERATURE' or key == 'TEMP':
                key = 'TEMPERATURE(%s)' % (options[0])
                options = []
            #print("key=%r options=%s" % (key, options))

        elif ' ' in key and ',' in value:  # SET-type (with spaces, so SET 1 = 1, not SET = ALL)
            (i, key, value, options, paramType) = parseSetType(
                i, line, lines, key, value)
        elif ',' in value:  # STRESS-type; special TITLE = stuffA,stuffB
            #print('A ??? line = ',line)
            #raise RuntimeError(line)
            pass
        else:  # STRESS-type; TITLE = stuff
            #print('B ??? line = ',line)
            if ' ' in value:
                sline = value.split(' ')
                print("sline = ", sline)
                value = parseSetSline(sline)
            else:
                value = interpret_value(value)

    elif lineUpper.startswith('BEGIN'):  # begin bulk
        try:
            (key, value) = lineUpper.split(' ')
        except:
            msg = 'excepted "BEGIN BULK" found=|%r|' % (line)
            raise RuntimeError(msg)
        paramType = 'BEGIN_BULK-type'
    elif 'PARAM' in lineUpper:  # param
        sline = line.split(',')
        if len(sline) != 3:
            raise SyntaxError("Param Parse: trying to parse %r..." % line)
        (key, value, options) = sline
        paramType = 'CSV-type'
    elif ' ' not in line:
        key = line.strip()
        value = line.strip()
        options = None
        paramType = 'KEY-type'
    else:
        msg = 'generic catch all...line=%r' % line
        #print('C ??? line = ', line)
        #raise RuntimeError(msg)
        key = ''
        value = line
        options = None
        paramType = 'KEY-type'
    i += 1
    #print("done with %s" % key)
    return (i, key, value, options, paramType)


if __name__ == '__main__':  # pragma: no cover
    pass
    #print(_parseEntry(['SET =ALL']))
    #print(_parseEntry(['SET 77=5']))
    #print(_parseEntry(['SET 88=5, 6, 7, 8, 9, 10 THRU 55 EXCEPT 15, 16, 77, 78, 79, 100 THRU 300']))
    #print(_parseEntry(['SET 99=1 THRU 110']))
    #print(_parseEntry(['SET 2001=M1,M2']))
    #print(_parseEntry(['SET 101=1.0, 2.0, 3.0']))
    #deck = CaseControlDeck(lines)

    #print(_parseEntry(['SET 105=1.009, 10.2, 13.4, 14.0, 15.0']))
    #print(_parseEntry(['SET 1001=101/T1, 501/T3, 991/R3']))
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  Source code for pyNastran.bdf.test.unit.test_assign_type

import unittest
from pyNastran.bdf.bdfInterface.BDF_Card import BDFCard
from pyNastran.bdf.bdfInterface.assign_type import (integer, integer_or_blank,
    double, double_or_blank, integer_or_double, integer_double_or_blank,
    string, string_or_blank, double_or_string, double_string_or_blank,
    integer_or_string, integer_string_or_blank, integer_double_or_string,
    blank, components, components_or_blank, _get_dtype, interpret_value)

[docs]class ExtendedTestCase(unittest.TestCase):

[docs]    def assertRaisesWithMessage(self, msg, func, *args, **kwargs):
        try:
            func(*args, **kwargs)
            self.assertFail()
        except Exception as inst:
            self.assertEqual(inst.message, msg)



[docs]class Test(ExtendedTestCase):

[docs]    def run_function_default(self, f, card, exact, default):
        fieldname = 'f'
        assert len(card) == len(exact), 'len(card)=%s len(exact)=%s' % (len(card), len(exact))
        assert len(card) == len(default), 'len(card)=%s len(default)=%s' % (len(card), len(default))
        i = 0
        card = BDFCard(card)
        for i, exacti in enumerate(exact):
            defaulti = default[i]
            if exacti == SyntaxError:
                with self.assertRaises(exacti):
                    msg = 'field=%r exact=%r default=%r' % (card.field(i), exacti, defaulti)
                    #print msg
                    f(card, i, fieldname, defaulti)
            else:
                value = f(card, i, fieldname, defaulti)
                self.assertEqual(value, exacti)
            i += 1


[docs]    def run_function(self, f, card, exact):
        assert len(card) == len(exact), 'len(card)=%s len(exact)=%s' % (len(card), len(exact))
        i = 0
        fieldname = 'f'
        card = BDFCard(card)
        for i, exacti in enumerate(exact):
            if exacti == SyntaxError:
                with self.assertRaises(SyntaxError):
                    msg = 'field=%r exact=%r' % (card.field(i), exacti)
                    #print msg
                    f(card, i, fieldname)
            else:

                value = f(card, i, fieldname)
                self.assertEqual(value, exacti)
            i += 1


[docs]    def test_blank(self):
        """
        value = integer(card, n, fieldname)
        """
        # integer
        with self.assertRaises(SyntaxError):
            blank(BDFCard([1]), 0, 'field')
        with self.assertRaises(SyntaxError):
            blank(BDFCard(['1']), 0, 'field')

        # float
        with self.assertRaises(SyntaxError):
            blank(BDFCard([1.]), 0, 'field')
        with self.assertRaises(SyntaxError):
            blank(BDFCard(['1.']), 0, 'field')

        # string
        with self.assertRaises(SyntaxError):
            blank(BDFCard(['a']), 0, 'field')
        with self.assertRaises(SyntaxError):
            blank(BDFCard(['1b']), 0, 'field')

        # blank
        val = blank(BDFCard(['']), 0, 'field')
        self.assertEqual(val, None)
        val = blank(BDFCard([None]), 0, 'field')
        self.assertEqual(val, None)
        val = blank(BDFCard([None]), 0, 'field', 'default')
        self.assertEqual(val, 'default')


[docs]    def test_double(self):
        """
        value = double(card, n, fieldname)
        """
        # out of range
        with self.assertRaises(SyntaxError):
            double(BDFCard([1.]), 1, 'field')

        # integer
        with self.assertRaises(SyntaxError):
            double(BDFCard([1]), 0, 'field')
        with self.assertRaises(SyntaxError):
            double(BDFCard(['1']), 0, 'field')

        # float
        self.check_double(double)

        # string
        with self.assertRaises(SyntaxError):
            double(BDFCard(['a']), 0, 'field')
        with self.assertRaises(SyntaxError):
            double(BDFCard(['1b']), 0, 'field')

        # blank
        with self.assertRaises(SyntaxError):
            double(BDFCard(['']), 0, 'field')
        with self.assertRaises(SyntaxError):
            double(BDFCard([None]), 0, 'field')

        card = [1.0, '2.0', '3.', 'C', None, '']
        exact = [1.0, 2.0, 3.0, SyntaxError, SyntaxError, SyntaxError]
        self.run_function(double, card, exact)


[docs]    def test_integer(self):
        """
        value = integer(card, n, fieldname)
        """
        # integer
        self.check_integer(integer)

        # out of range
        with self.assertRaises(SyntaxError):
            integer(BDFCard([1.]), 1, 'field')

        # float
        with self.assertRaises(SyntaxError):
            integer(BDFCard([1.]), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer(BDFCard(['1.']), 0, 'field')

        # string
        with self.assertRaises(SyntaxError):
            integer(BDFCard(['a']), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer(BDFCard(['1b']), 0, 'field')

        # blank
        with self.assertRaises(SyntaxError):
            integer(BDFCard(['']), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer(BDFCard([None]), 0, 'field')

        card = [1, '2', '3.', 'C', None, '']
        exact = [1, 2, SyntaxError, SyntaxError, SyntaxError, SyntaxError]
        self.run_function(integer, card, exact)


[docs]    def test_string(self):
        """
        value = string(card, n, fieldname)
        """
        # integer
        with self.assertRaises(SyntaxError):
            string(BDFCard([1]), 0, 'field')
        with self.assertRaises(SyntaxError):
            string(BDFCard(['1']), 0, 'field')

        # float
        with self.assertRaises(SyntaxError):
            string(BDFCard([1.]), 0, 'field')
        with self.assertRaises(SyntaxError):
            string(BDFCard(['1.']), 0, 'field')

        # string
        self.assertEqual('A', string(BDFCard(['a']), 0, 'field'))
        self.assertEqual('1B', string(BDFCard(['1b']), 0, 'field'))

        # blank
        with self.assertRaises(SyntaxError):
            string(BDFCard(['']), 0, 'field')
        with self.assertRaises(SyntaxError):
            string(BDFCard([None]), 0, 'field')

        card = ['a', 'b1', '3.', 'C', None, '', 'frog']
        exact = ['A', 'B1', SyntaxError, 'C', SyntaxError, SyntaxError, 'FROG']
        self.run_function(string, card, exact)

    #-------------------------------------------------------

[docs]    def test_integer_or_blank(self):
        """
        value = integer_or_blank(card, n, fieldname)
        """
        # integer
        self.check_integer(integer_or_blank)

        # float
        with self.assertRaises(SyntaxError):
            integer_or_blank(BDFCard([1.]), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer_or_blank(BDFCard(['1.']), 0, 'field')

        # string
        with self.assertRaises(SyntaxError):
            integer_or_blank(BDFCard(['a']), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer_or_blank(BDFCard(['1b']), 0, 'field')

        # blank
        self.assertEqual('a', integer_or_blank(BDFCard(['']), 0, 'field', 'a'))
        self.assertEqual('b', integer_or_blank(BDFCard([None]), 0, 'field', 'b'))


        card = [1, '2', '3.', 'C', None, '']
        exact = [1, 2, SyntaxError, SyntaxError, None, None]
        default = [None, None, None, None, None, None]
        self.run_function_default(integer_or_blank, card, exact, default)



[docs]    def check_integer(self, method):
        # integer
        self.assertEqual(1, method(BDFCard([1]), 0, 'field'))
        self.assertEqual(2, method(BDFCard(['2']), 0, 'field'))


[docs]    def check_double(self, method):
        # float
        method(BDFCard([3.0]), 0, 'field')
        method(BDFCard(['4.0']), 0, 'field')
        method(BDFCard(['5.']), 0, 'field')

        self.assertEqual(1.0, double(BDFCard([1.]), 0, 'field'))
        self.assertEqual(1.0, double(BDFCard(['1.']), 0, 'field'))
        self.assertEqual(-9.31e-4, double(BDFCard(['-9.31-4']), 0, 'field'))

        # float
        val = method(BDFCard([1.]), 0, 'field')
        self.assertEqual(1., val)
        val = method(BDFCard(['1.']), 0, 'field')
        self.assertEqual(1., val)
        val = method(BDFCard(['1-3']), 0, 'field')
        self.assertEqual(1.e-3, val)


[docs]    def test_double_or_blank(self):
        """
        value = double_or_blank(card, n, fieldname, default=None)
        """
        # integer
        card = BDFCard([1])
        with self.assertRaises(SyntaxError):
            val = double_or_blank(card, 0, 'field')
        card = BDFCard(['2'])
        with self.assertRaises(SyntaxError):
            val = double_or_blank(card, 0, 'field')

        self.check_double(double_or_blank)

        # string
        with self.assertRaises(SyntaxError):
            double_or_blank(BDFCard(['a']), 0, 'field')
        with self.assertRaises(SyntaxError):
            double_or_blank(BDFCard(['1b']), 0, 'field')

        # blank
        double_or_blank(BDFCard(['   ']), 0, 'field')
        double_or_blank(BDFCard([None]), 0, 'field')


[docs]    def test_double_or_string(self):
        # out of range
        with self.assertRaises(SyntaxError):
            double_or_string(BDFCard([1.]), 1, 'field')


[docs]    def test_double_string_or_blank(self):
        pass
        # out of range
        #with self.assertRaises(SyntaxError):
            #double_string_or_blank(BDFCard([1.]  ), 1, 'field')


[docs]    def test_integer_or_double(self):
        # out of range
        with self.assertRaises(SyntaxError):
            integer_or_double(BDFCard([1.]), 1, 'field')


[docs]    def test_integer_or_string(self):
        # out of range
        with self.assertRaises(SyntaxError):
            integer_or_string(BDFCard([1.]), 1, 'field')


[docs]    def test_integer_double_or_blank(self):
        """
        value = double_or_blank(card, n, fieldname, default=None)
        """
        # integer
        self.check_integer(integer_double_or_blank)

        # float
        self.check_double(integer_double_or_blank)

        # error - string
        with self.assertRaises(SyntaxError):
            integer_double_or_blank(BDFCard(['C']), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer_double_or_blank(BDFCard(['1C']), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer_double_or_blank(BDFCard(['C1']), 0, 'field')

        # blank
        double_or_blank(BDFCard(['   ']), 0, 'field')
        double_or_blank(BDFCard([None]), 0, 'field')

        #card    = [1,    2.0, '3.0', '4.', 'C',        None, None,          '', None, 'cat']
        #exact   = [1,    2.0,  3.0,   4.0, SyntaxError,None, 2.0,  SyntaxError, 1.0, SyntaxError]
        #default = [None, None, None, None, None,       None, 2.0,         None, 1.0, 1.0]
        #self.run_function_default(integer_double_or_blank, card, exact, default)


[docs]    def test_integer_string_or_blank(self):
        # integer
        self.check_integer(integer_string_or_blank)

        # float
        #print type(integer_string_or_blank(BDFCard(['4.0']), 0, 'field'))

        with self.assertRaises(SyntaxError):
            integer_string_or_blank(BDFCard([3.0]), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer_string_or_blank(BDFCard(['4.0']), 0, 'field')
        with self.assertRaises(SyntaxError):
            integer_string_or_blank(BDFCard(['5.']), 0, 'field')

        # string
        self.assertEqual('LOAD', integer_string_or_blank(BDFCard(['load']), 0, 'field'))

        # blank
        integer_string_or_blank(BDFCard(['   ']), 0, 'field')
        integer_string_or_blank(BDFCard([None]), 0, 'field')


    #def test_double_string_or_blank(self):


[docs]    def test_integer_double_or_string(self):
        # out of range
        with self.assertRaises(SyntaxError):
            integer_or_double(BDFCard([1.]), 1, 'field')

        # integer
        self.check_integer(integer_double_or_string)

        # float
        self.check_double(integer_double_or_string)

        # string
        self.assertEqual('LOAD', integer_double_or_string(BDFCard(['load']), 0, 'field'))


[docs]    def test_components(self):
        # single ints
        val = components(BDFCard([0]), 0, 'field')
        self.assertEqual(val, '0')

        val = components(BDFCard([1]), 0, 'field')
        self.assertEqual(val, '1')

        # single strings
        val = components(BDFCard(['0']), 0, 'field')
        self.assertEqual(val, '0')

        val = components(BDFCard(['1']), 0, 'field')
        self.assertEqual(val, '1')

        # double ints
        val = components(BDFCard(['123']), 0, 'field')
        self.assertEqual(val, '123')

        val = components(BDFCard([123]), 0, 'field')
        self.assertEqual(val, '123')

        val = components(BDFCard([321]), 0, 'field')
        self.assertEqual(val, '123')

        # embedded whiteshape
        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['12 3']), 0, 'field')

        # all numbers
        val = components(BDFCard(['123456']), 0, 'field')
        self.assertEqual(val, '123456')

        # invalid 0's defined with numbers
        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['0123456']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['01']), 0, 'field')

        # doubles
        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['4524']), 0, 'field')

        # only 0 to 6
        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['7']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components(BDFCard([7]), 0, 'field')

        # dumb input
        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['4.0']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['-4.0']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['asdf']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components(BDFCard(['-1']), 0, 'field')

        # blank
        #components(BDFCard(['   ']), 0, 'field')
        #components(BDFCard([None]), 0, 'field')


[docs]    def test_components_or_blank_01(self):
        # single ints
        val = components_or_blank(BDFCard([0]), 0, 'field')
        self.assertEqual(val, '0')

        val = components_or_blank(BDFCard([1]), 0, 'field')
        self.assertEqual(val, '1')

        # single strings
        val = components_or_blank(BDFCard(['0']), 0, 'field')
        self.assertEqual(val, '0')

        val = components_or_blank(BDFCard(['1']), 0, 'field')
        self.assertEqual(val, '1')

        # double ints
        val = components_or_blank(BDFCard(['123']), 0, 'field')
        self.assertEqual(val, '123')

        val = components_or_blank(BDFCard([123]), 0, 'field')
        self.assertEqual(val, '123')

        val = components_or_blank(BDFCard([321]), 0, 'field')
        self.assertEqual(val, '123')

        # embedded whiteshape
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['12 3']), 0, 'field')

        # all numbers
        val = components_or_blank(BDFCard(['123456']), 0, 'field')
        self.assertEqual(val, '123456')

        # invalid 0's defined with numbers
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['0123456']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['01']), 0, 'field')

        # doubles
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['4524']), 0, 'field')

        # only 0 to 6
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['7']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard([7]), 0, 'field')

        # dumb input
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['4.0']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['-4.0']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['asdf']), 0, 'field')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['-1']), 0, 'field')

        # blank
        #components_or_blank(BDFCard(['   ']), 0, 'field')
        #components_or_blank(BDFCard([None]), 0, 'field')


[docs]    def test_components_or_blank_02(self):
        # single ints
        val = components_or_blank(BDFCard([0]), 0, 'field', 'default')
        self.assertEqual(val, '0')

        val = components_or_blank(BDFCard([1]), 0, 'field', 'default')
        self.assertEqual(val, '1')

        # single strings
        val = components_or_blank(BDFCard(['0']), 0, 'field', 'default')
        self.assertEqual(val, '0')

        val = components_or_blank(BDFCard(['1']), 0, 'field', 'default')
        self.assertEqual(val, '1')

        # double ints
        val = components_or_blank(BDFCard(['123']), 0, 'field', 'default')
        self.assertEqual(val, '123')

        val = components_or_blank(BDFCard([123]), 0, 'field', 'default')
        self.assertEqual(val, '123')

        val = components_or_blank(BDFCard([321]), 0, 'field', 'default')
        self.assertEqual(val, '123')

        # embedded whiteshape
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['12 3']), 0, 'field', 'default')

        # all numbers
        val = components_or_blank(BDFCard(['123456']), 0, 'field', 'default')
        self.assertEqual(val, '123456')

        # invalid 0's defined with numbers
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['0123456']), 0, 'field', 'default')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['01']), 0, 'field', 'default')

        # doubles
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['4524']), 0, 'field', 'default')

        # only 0 to 6
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['7']), 0, 'field', 'default')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard([7]), 0, 'field', 'default')

        # dumb input
        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['4.0']), 0, 'field', 'default')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['-4.0']), 0, 'field', 'default')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['asdf']), 0, 'field', 'default')

        with self.assertRaises(SyntaxError):
            val = components_or_blank(BDFCard(['-1']), 0, 'field', 'default')

        # blank
        val = components_or_blank(BDFCard(['   ']), 0, 'field', 'default')
        self.assertEqual(val, 'default')
        val = components_or_blank(BDFCard([None]), 0, 'field', 'default')
        self.assertEqual(val, 'default')


[docs]    def test_bad(self):
        val = _get_dtype('1.000000000D+00')
        #print "val = ", val
        val = interpret_value('1.000000000D+00')
        #print "val = ", val




if __name__ == '__main__':  # pragma: no cover
    unittest.main()
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  Source code for pyNastran.op2.op2Codes

from __future__ import (nested_scopes, generators, division, absolute_import,
                        print_function, unicode_literals)


[docs]class Op2Codes(object):
    def __init__(self):
        pass

[docs]    def get_element_type(self, eCode):
        elements = {
            None: '',
            0: 'GRID',
            1: 'ROD',
            2: 'BEAM',
            3: 'TUBE',
            4: 'SHEAR',
            5: 'FORMON12',
            6: 'FORCE',
            7: 'PLOAD4',
            8: 'PLOADX1',
            9: 'PLOAD/PLOAD2',
            10: 'CONROD',
            11: 'ELAS1',
            12: 'ELAS2',
            13: 'ELAS3',
            14: 'ELAS4',
            15: 'AEROT3',
            16: 'AEROBEAM',
            17: None,
            18: None,
            19: None,
            20: 'DAMP1',
            21: 'DAMP2',
            22: 'DAMP3',
            23: 'DAMP4',
            24: 'VISC',
            25: 'MASS1',
            26: 'MASS2',
            27: 'MASS3',
            28: 'MASS4',
            29: 'CONM1',
            30: 'CONM2',
            31: 'PLOTEL',
            32: None,
            33: 'QUAD4',
            34: 'BAR',
            35: 'CON',
            36: None,
            37: None,
            38: 'GAP',
            39: 'TETRA',
            40: 'BUS1D',
            41: None,
            42: None,
            43: 'FLUID2',
            44: 'FLUID3',
            45: 'FLUID4',
            46: 'FLMASS',
            47: 'AXIF2',
            48: 'AXIF3',
            49: 'AXIF4',
            50: 'SLOT3',
            51: 'SLOT4',
            52: 'HBDY',
            53: 'TRIAX6',
            54: None,
            55: 'DUM3',
            56: 'DUM4',
            57: 'DUM5',
            58: 'DUM6',
            59: 'DUM7',
            60: 'DUM8',
            61: 'DUM9',
            62: None,
            63: None,
            64: 'QUAD8',
            65: None,
            66: None,
            67: 'HEXA',
            68: 'PENTA',
            69: 'BEND',
            70: 'TRIAR',
            71: None,
            72: 'AEROQ4',
            73: None,
            74: 'TRIA3',
            75: 'TRIA6',
            76: 'HEXPR',
            77: 'PENPR',
            78: 'TETPR',
            79: None,
            80: None,
            81: None,
            82: 'QUADR',
            83: 'HACAB',
            84: 'HACBR',
            85: 'TETRANL',
            86: 'GAPNL',
            87: 'TUBENL',
            88: 'TRIA3NL',
            89: 'RODNL',
            90: 'QUAD4NL',
            91: 'PENTANL',
            92: 'CONRODNL',
            93: 'HEXANL',
            94: 'BEAMNL',
            95: 'QUAD4LC',
            96: 'QUAD8LC',
            97: 'TRIA3LC',
            98: 'TRIA6LC',
            99: None,
            100: 'BARS',
            101: 'AABSF',
            102: 'BUSH',
            103: 'QUADP',
            104: 'TRIAP',
            105: 'BEAMP',
            106: 'DAMP5',
            107: 'CHBDYE',
            108: 'CHBDYG',
            109: 'CHBDYP',
            110: 'CONV',
            111: 'CONVM',
            112: 'QBDY3',
            113: 'QVECT',
            114: 'QVOL',
            115: 'RADBC',
            116: 'SLIF1D',
            117: 'WELDC',
            118: 'WELDP',
            119: 'GENEL',
            120: 'DMIG',
            121: None,
            122: None,
            123: None,
            124: None,
            125: None,
            126: None,
            127: None,
            128: None,
            129: None,
            130: None,
            131: None,
            132: None,
            133: None,
            134: None,
            135: None,
            136: None,
            137: None,
            138: None,
            139: 'QUAD4FD',
            140: 'HEXA8FD',
            141: 'HEXAP',
            142: 'PENTAP',
            143: 'TETRAP',
            144: 'QUAD144',
            145: 'VUHEXA',
            146: 'VUPENTA',
            147: 'VUTETRA',
            148: None,
            149: None,
            150: None,
            151: None,
            152: None,
            153: None,
            154: None,
            155: None,
            156: None,
            157: None,
            158: None,
            159: None,
            160: 'PENTA6FD',
            161: 'TETRA4FD',
            162: 'TRIA3FD',
            163: 'HEXAFD',
            164: 'QUADFD',
            165: 'PENTAFD',
            166: 'TETRAFD',
            167: 'TRIAFD',
            168: 'TRIAX3FD',
            169: 'TRIAXFD',
            170: 'QUADX4FD',
            171: 'QUADXFD',
            172: 'QUADRNL',
            173: 'TRIARNL',
            174: None,
            175: None,
            176: None,
            177: None,
            178: None,
            179: None,
            180: None,
            181: None,
            182: None,
            183: None,
            184: None,
            185: None,
            186: None,
            187: None,
            188: None,
            189: 'VUQUAD',
            190: 'VUTRIA',
            191: 'VUBEAM',
            192: 'CVINT',
            193: None,
            194: None,
            195: None,
            196: None,
            197: 'SFINT',
            198: 'CNVPEL',
            199: 'VUHBDY',
            200: 'WELD',
            201: 'QUAD4FD',
            202: 'HEXA8FD',
            203: 'SLIF1D?',
            204: 'PENTA6FD',
            205: 'TETRA4FD',
            206: 'TRIA3FD',
            207: 'HEXAFD',
            208: 'QUADFD',
            209: 'PENTAFD',
            210: 'TETRAFD',
            211: 'TRIAFD',
            212: 'TRIAX3FD',
            213: 'TRIAXFD',
            214: 'QUADX4FD',
            215: 'QUADXFD',
            216: 'TETRA4FD',
            217: 'TRIA3FD',
            218: 'HEXAFD',
            219: 'QUADFD',
            220: 'PENTAFD',
            221: 'TETRAFD',
            222: 'TRIAX3FD',
            223: 'QUADXFD',
            224: 'ELAS1',
            225: 'ELAS3',
            226: 'BUSH',
            227: 'RBAR',
            228: 'RBE1',
            229: 'RBE3',
            230: 'RJOINT',
            231: 'RROD',
            232: 'QUADRLC',
            233: 'TRIARLC',
            234: '???',
            235: 'CQUADR',  # was blank in DMAP, found reference in OEF table
            236: 'CTRIAR',  # was blank in DMAP, found reference in OEF table
        }
        return elements[eCode]  # +'_'+str(eCode)


[docs]    def print_table_code(self, table_code):
        tableCodeContent = table_code % 1000
        #dataFormat = table_code/1000
        msg = ''
        #msg += 'tableCodeContent=%s dataFormat=%s\n' %(tableCodeContent,dataFormat)

        tableContent = {
            0: '',
            1: 'OUG - Displacement vector',
            2: 'OPG - Load vector',
            3: 'OQG - SPC Force vector',
            4: 'OEF - Element force/flux',
            5: 'OES - Element stress/strain',
            6: 'LAMA - Eigenvalue summary',
            7: 'OUG - Eigenvector',
            8: None,
            9: 'OEIGS - Eigenvalue analysis summary',
            10: 'OUG - Velocity vector',
            11: 'OUG - Acceleration vector',
            12: 'OPG - Nonlinear force vector',
            13: 'OGPWG - Grid point weight generator',
            14: 'OUG - Eigenvector (solution set)',
            15: 'OUG - Displacement vector (solution set)',
            16: 'OUG - Velocity vector (solution set)',
            17: 'OUG - Acceleration vector (solutin set)',
            18: 'OEE - Element strain energy',
            19: 'OGF - Grid point force balance',
            20: 'OES - Stresses at grid points',
            21: 'OES - Strain/curvature at grid points',
            22: 'OELOF1 - Element internal forces/moments',
            23: 'OELOP1 - Summation of element oriented forces on adjacent elements',
            24: 'OEP - Element pressures',
            25: 'OEF - Composite failure indices',
            26: 'OGS - Grid point stresses (surface)',
            27: 'OGS - Grid point stresses (volume - direct)',
            28: 'OGS - Grid point stresses (volume - princial)',
            29: 'OGS - Element stress discontinuities (surface)',
            30: 'OGS - Element stress discontinuities (volume - direct)',
            31: 'OGS - Element stress discontinuities (volume - princial)',
            32: 'OGS - Grid point stress discontinuities (surface)',
            33: 'OGS - Grid point stress discontinuities (volume - direct)',
            34: 'OGS - Grid point stress discontinuities (volume - princial)',
            35: 'OGS - Grid point stresses (plane stress)',
            36: 'OEE - Element kinetic energy',
            37: 'OEE - Element energy loss',
            38: 'OMM - MaxMin summary',
            39: 'OQG - MPC forces',
            40: 'OGPKE - Grip point kinetic energy',
            51: 'OFMPF2M - ???',
            52: 'OSMPF2M - ???',
            53: 'OPMPF2M - ???',
            54: 'OLMPF2M - ???',
            55: 'OGMPF2M - ???',
        }
        msg += 'n=%s table=%s-%s' % (self.n, self.table_name,
                                     tableContent[tableCodeContent])
        return msg


[docs]    def code_information(self):
        """
        prints the general table information
        DMAP - page 60-63
        """
        device_code = self.device_code
        #analysis_code = self.analysis_code
        #table_code    = self.table_code
        sort_code = self.sort_code

        format_code = None
        if hasattr(self, 'format_code'):
            format_code = self.format_code

        s_code = None
        if hasattr(self, 's_code'):
            s_code = self.s_code

        thermal = None
        if hasattr(self, 'thermal'):
            thermal = self.thermal

        stressWord = ''
        if hasattr(self, 'stress_bits'):
            if self.isStress():
                stressWord = 'Stress'
            else:
                stressWord = 'Strain'

        element_type = None
        if hasattr(self, 'element_type'):
            element_type = self.element_type

        sWord = ''
        if s_code == 0:
            sWord += 'Coordinate Element - Stress Max Shear (Octahedral)'
        elif s_code == 14:
            sWord += 'Coordinate Element - Strain Fiber Max Shear (Octahedral)'

        elif s_code == 1:
            sWord += 'Coordinate Element - Stress von Mises'
        elif s_code == 10:
            sWord += 'Coordinate Element - Strain Curvature Max Shear (Octahedral)'

        elif s_code == 11:
            sWord += 'Coordinate Element - Strain Curvature von Mises'
        elif s_code == 15:
            sWord += 'Coordinate Element - Strain Fiber von Mises'

        elif s_code == 16:
            sWord += 'Coordinate Material - Stress Max Shear (Octahedral)'
        elif s_code == 17:
            sWord += 'Coordinate Material - Stress von Mises'

        elif s_code == 26:
            sWord += 'Coordinate Material - Strain Curvature Max Shear'
        elif s_code == 30:
            sWord += 'Coordinate Material - Strain Fiber Max Shear (Octahedral)'

        elif s_code == 27:
            sWord += 'Coordinate Material - Strain Curvature von Mises'
        elif s_code == 31:
            sWord += 'Coordinate Material - Strain Fiber von Mises'
        else:
            #sWord = 'Stress or Strain - UNDEFINED'
            sWord = ''

        formatWord = '???'
        if format_code == 1:
            formatWord = "Real"
        elif format_code == 2:
            formatWord = "Real/Imaginary"
        elif format_code == 3:
            formatWord = "Magnitude/Phase"
        else:
            formatWord = '\n%18s1 - Real\n%18s2-Real/Imaginary\n%18s3-Magnitude/Phase\n' % ('','','')
            #msg = 'unsupported format_code:  format_code=%s\n' % format_code
            #raise InvalidFormatCodeError(msg)

        if   self.sort_bits[0] == 0:
            sortWord1 = 'Sort1'
        else:
            sortWord1 = 'Sort2'
        if   self.sort_bits[1] == 0:
            sortWord2 = 'Real'
        else:
            sortWord2 = 'Real/Imaginary'
        if   self.sort_bits[2] == 0:
            sortWord3 = 'Sorted Responses'
        else:
            sortWord3 = 'Random Responses'

        #if   self.sort_code==0: sortWord = 'Real'
        #elif self.sort_code==1: sortWord = 'Real/Imaginary'
        #elif self.sort_code==2: sortWord = 'Random Responses'
        #else:
            #sortWord = '???'
            #msg = 'unsupported sort_code:  sort_code=%s\n' %(sort_code)
            #print msg
            #raise RuntimeError(msg)

        if thermal == 0:
            thermalWord = 'isHeatTransfer = False'
        elif thermal == 1:
            thermalWord = 'isHeatTransfer = True'
        elif thermal == 2:
            thermalWord = 'Scaled response spectra ABS'
        elif thermal == 3:
            thermalWord = 'Scaled response spectra SRSS'
        elif thermal == 4:
            thermalWord = 'Scaled response spectra NRL'
        elif thermal == 5:
            thermalWord = 'Scaled response spectra NRLO'
        else:
            thermalWord = '???'
            #msg = 'unsupported thermal:  thermal=%s\n' %(thermal)
            #raise ValueError(msg)

        analysis = '???'
        if self.analysis_code == 1:
            analysis = "Statics"
        elif self.analysis_code == 2:
            analysis = "Normal modes or buckling (real eigenvalues)"
        elif self.analysis_code == 3:
            analysis = "Differential Stiffness 0 - obsolete"
        elif self.analysis_code == 4:
            analysis = "Differential Stiffness 1 - obsolete"
        elif self.analysis_code == 5:
            analysis = "Frequency"
        elif self.analysis_code == 6:
            analysis = "Transient"
        elif self.analysis_code == 7:
            analysis = "Pre-buckling"
        elif self.analysis_code == 8:
            analysis = "Post-buckling"
        elif self.analysis_code == 9:
            analysis = "Complex eigenvalues"
        elif self.analysis_code == 10:
            analysis = "Nonlinear statics"
        elif self.analysis_code == 11:
            analysis = "Geometric nonlinear statics"

        device = '???'
        if self.device_code == 1:
            device = "Print"
        elif self.device_code == 2:
            device = "Plot"
        elif self.device_code == 3:
            device = "Print and Plot"
        elif self.device_code == 4:
            device = "Punch"
        elif self.device_code == 5:
            device = "Print and Punch"
        elif self.device_code == 6:
            device = "Plot and Punch"
        elif self.device_code == 7:
            device = "Print, Plot, and Punch"

        if thermal == 0:
            ForceFlux = 'Force'
        elif thermal == 1:
            ForceFlux = 'Flux'
        else:
            ForceFlux = 'Force (or Flux); thermal=%r' % thermal

        if thermal == 0:
            DispTemp = 'Displacement'
        elif thermal == 1:
            DispTemp = 'Temperature'
        #elif thermal is None:
            #raise RuntimeError('thermal_code is not specified; thermal_code=None')
        else:
            DispTemp = 'Displacement/Temperature; thermal=%r' % thermal

        table = '???'
        if self.table_code == 1:
            table = "OUG - %s vector/scalar" % DispTemp
        elif self.table_code == 2:
            table = "OPG - Load vector"
        elif self.table_code == 3:
            table = "OQG - SPC Force vector"
        elif self.table_code == 4:
            table = "OEF - Element %s" % ForceFlux
        elif self.table_code == 5:
            table = "OES - Element %s" % stressWord
        elif self.table_code == 6:
            table = "LAMA - Eigenvalue summary"
        elif self.table_code == 7:
            table = "OUG - Eigenvector"
        elif self.table_code == 8:
            table = "none - Grid point singularity table (obsolete)"
        elif self.table_code == 9:
            table = "OEIGS - Eigenvalue analysis summary"
        elif self.table_code == 10:
            table = "OUG - Velocity vector"
        elif self.table_code == 11:
            table = "OUG - Acceleration vector"
        elif self.table_code == 12:
            table = "OPG - Nonlinear force vector"
        elif self.table_code == 13:
            table = "OGPWG - Grid point weight generator"
        elif self.table_code == 14:
            table = "OUG - Eigenvector (solution set)"
        elif self.table_code == 15:
            table = "OUG - Displacement vector (solution set)"
        elif self.table_code == 16:
            table = "OUG - Velocity vector (solution set)"
        elif self.table_code == 17:
            table = "OUG - Acceleration vector (solution set)"
        elif self.table_code == 18:
            table = "OEE - Element strain energy"
        elif self.table_code == 19:
            table = "OGF - Grid point force balance"
        elif self.table_code == 20:
            table = "OES - Stresses at grid points (from the CURV module)"
        elif self.table_code == 21:
            table = "OES - Strain/curvature at grid points"
        elif self.table_code == 22:
            table = "OELOF1 - Element internal forces and moments"
        elif self.table_code == 23:
            table = "OELOP1 - Summation of element oriented forces on adjacent elements"
        elif self.table_code == 24:
            table = "OEP - Element pressures"
        elif self.table_code == 25:
            table = "OEF - Composite failure indicies"
        elif self.table_code == 26:
            table = "OGS - Grid point stresses (surface)"
        elif self.table_code == 27:
            table = "OGS - Grid point stresses (volume -- direct)"
        elif self.table_code == 28:
            table = "OGS - Grid point stresses (volume -- principal)"
        elif self.table_code == 29:
            table = "OGS - Element stress discontinuities (surface)"
        elif self.table_code == 30:
            table = "OGS - Element stress discontinuities (volume -- direct)"
        elif self.table_code == 31:
            table = "OGS - Element stress discontinuities (volume -- principal)"
        elif self.table_code == 32:
            table = "OGS - Grid point stress discontinuities (surface)"
        elif self.table_code == 33:
            table = "OGS - Grid point stress discontinuities (volume -- direct)"
        elif self.table_code == 34:
            table = "OGS - Grid point stress discontinuities (volume -- principal)"
        elif self.table_code == 35:
            table = "OGS - Grid point stress discontinuities (plane strain)"
        elif self.table_code == 36:
            table = "OEE - Element kinetic energy"
        elif self.table_code == 37:
            table = "OEE - Element energy loss"
        elif self.table_code == 38:
            table = "OMM - Max/Min summary"
        elif self.table_code == 39:
            table = "OQG - MPC Forces"
        elif self.table_code == 40:
            table = "OGPKE - Grip point kinetic energy"

        msg = '--Table3Data--\n\n'
        msg += "  device_code   = %-3s %s\n" % (self.device_code, device)
        msg += "  analysis_code = %-3s %s\n" % (self.analysis_code, analysis)
        msg += "  table_code    = %-3s %s-%s\n" % (self.table_code, self.table_name, table)
        msg += "  format_code   = %-3s %s\n" % (format_code, formatWord)

        msg += "  sortType      = %-3s %s\n" % (self.sort_bits[0], sortWord1)
        msg += "  dataFormat    = %-3s %s\n" % (self.sort_bits[1], sortWord2)
        msg += "  isRandom      = %-3s %s\n" % (self.sort_bits[2], sortWord3)

        if element_type is not None:
            msg += "  element_type  = %-3s %s\n" % (element_type, self.get_element_type(element_type))
        if sWord:  # stress code
            msg += "  s_code        = %-3s %s\n" % (s_code, sWord)
        if thermal is not None:
            msg += "  thermal       = %-3s %s\n" % (thermal, thermalWord)

        if hasattr(self, 'num_wide'):
            msg += "  num_wide      = %-3s\n" % self.num_wide
        if hasattr(self, 'isubcase'):
            msg += "  isubcase      = %-3s\n" % self.isubcase
        else:
            msg += "  ID            = %-3s\n" % self.ID
        #print msg
        return msg

    #----

[docs]    def is_thermal(self):
        if self.thermal == 0:
            return False
        elif self.thermal == 1:
            return True
        return '???'

    #----
    # format_code 3

[docs]    def is_magnitude_phase(self):
        if self.format_code == 3:
            return True
        return False

    #----
    # sort_code 0

[docs]    def is_sort1(self):
        if self.sort_bits[0] == 0:
            return True
        return False


[docs]    def is_sort2(self):
        return not(self.is_sort1())

    #----
    # sort_code 1

[docs]    def isReal(self):  # format_code=1, this one is tricky b/c you can overwrite the Real code
        #if self.format_code==1:
        #    return True
        if self.sort_bits[1] == 0:
            return True
        return False


[docs]    def is_real_imaginary(self):  # format_code=2...does that dominate?
        return not(self.isReal())

    #----
    # sort_code 2

[docs]    def isSortedResponse(self):
        if self.sort_bits[2] == 0:
            return True
        return False


[docs]    def isRandomResponse(self):
        return not(self.isSortedResponse())

    #----
    # combos
    #def isRealOrRandom(self):  # been broken for a long time
        #asfd
        #return self.isReal() or self.isRandom()


[docs]    def isRealImaginaryOrMagnitudePhase(self):
        return self.is_real_imaginary or self.MagnitudePhase()

    #----

[docs]    def isStress(self):
        if self.stress_bits[1] == 0:
            return True
        return False


[docs]    def _set_op2_date(self, month, day, year):
        self.date = (month, day, 2000 + year)
        return self.date
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  Source code for pyNastran.op2.resultObjects.op2_Objects

#pylint: disable=C0301,C0111
from __future__ import print_function
from six import  iteritems
from six.moves import range
import copy

from pyNastran import is_release
from pyNastran.op2.op2Codes import Op2Codes
#from pyNastran.utils import list_print


[docs]class BaseScalarObject(Op2Codes):
    def __init__(self):
        Op2Codes.__init__(self)
        self.is_built = False

[docs]    def name(self):
        return self.__class__.__name__


[docs]    def write_f06(self, header, page_stamp, page_num=1, f=None, is_mag_phase=False):
        if self.nonlinear_factor is not None:
            return self._write_f06_transient(header, page_stamp, page_num=page_num, f=f, is_mag_phase=is_mag_phase)
        msg = 'write_f06 is not implemented in %s\n' % self.__class__.__name__
        f.write(msg)
        print(msg[:-1])
        return page_num


[docs]    def _write_f06_transient(self, header, page_stamp, page_num=1, f=None, is_mag_phase=False):
        msg = '_write_f06_transient is not implemented in %s\n' % self.__class__.__name__
        f.write(msg)
        print(msg[:-1])
        return page_num


    def __repr__(self):
        return ''.join(self.get_stats())

[docs]    def get_stats(self):
        msg = 'get_stats is not implemented in %s\n' % self.__class__.__name__
        if not is_release:
            raise NotImplementedError(msg)
        return msg




[docs]class ScalarObject(BaseScalarObject):
    def __init__(self, data_code, isubcase, apply_data_code=True):
        assert 'nonlinear_factor' in data_code, data_code
        BaseScalarObject.__init__(self)
        self.isubcase = isubcase
        self.isTransient = False
        self.dt = None
        self.ntimes = 0
        self.ntotal = 0
        self.data_code = copy.deepcopy(data_code)

        # if data code isn't being applied and you don't have
        # parameters that were in data_code (e.g.
        # self.element_name/self.element_type), you need to define
        # your vectorized class as setting data_code
        #
        # see pyNastran.op2.oes_stressStrain.real.oes_bars for an example
        # it's raelly subtle...
        if apply_data_code:
            self.apply_data_code()
            self.set_data_members()
        #print(self.code_information())

[docs]    def isImaginary(self):
        return bool(self.sort_bits[1])


[docs]    def apply_data_code(self):
        for key, value in sorted(iteritems(self.data_code)):
            self.__setattr__(key, value)
            #print("  key=%s value=%s" %(key, value))
        #if self.table_name in [b'OES1X', b'OES1X1']:
            #asdf


[docs]    def get_data_code(self):
        msg = []
        if 'dataNames' not in self.data_code:
            return []

        for name in self.data_code['dataNames']:
            if hasattr(self, name + 's'):
                vals = getattr(self, name + 's')
                name = name + 's'
            else:
                vals = getattr(self, name)
            msg.append('%s = [%s]\n' % (name, ', '.join(['%r' % val for val in vals])) )
        #print("***dataNames =", self.dataNames)
        return msg


[docs]    def getUnsteadyValue(self):
        name = self.data_code['name']
        return self.getVar(name)


[docs]    def getVar(self, name):
        return getattr(self, name)


[docs]    def set_var(self, name, value):
        return self.__setattr__(name, value)


[docs]    def start_data_member(self, var_name, value_name):
        if hasattr(self, var_name):
            return True
        elif hasattr(self, value_name):
            self.set_var(var_name, [])
            return True
        return False


[docs]    def append_data_member(self, var_name, value_name):
        """
        this appends a data member to a variable that may or may not exist
        """
        hasList = self.start_data_member(var_name, value_name)
        if hasList:
            listA = self.getVar(var_name)
            if listA is not None:
                #print("has %s" % var_name)
                value = self.getVar(value_name)
                try:
                    n = len(listA)
                except:
                    print("listA = ", listA)
                    raise
                listA.append(value)
                assert len(listA) == n + 1


[docs]    def set_data_members(self):
        if 'dataNames' not in self.data_code:
            msg = 'No "transient" variable was set for %s ("dataNames" was not defined in self.data_code).\n' % self.table_name
            raise NotImplementedError(msg + self.code_information())

        for name in self.data_code['dataNames']:
            self.append_data_member(name + 's', name)

        if 'element_name' in self.data_code:
            self.element_names = [self.data_code['element_name']]


[docs]    def update_data_code(self, data_code):
        if not self.data_code or (data_code['nonlinear_factor'] != self.data_code['nonlinear_factor']):
            self.data_code = data_code
            self.apply_data_code()  # take all the parameters in data_code and make them attributes of the class
            self.set_data_members()  # set the transient variables
        #else:
            #print('NF_new=%r NF_old=%r' % (data_code['nonlinear_factor'], self.data_code['nonlinear_factor']))


[docs]    def print_data_members(self):
        """
        Prints out the "unique" vals of the case.
        Uses a provided list of data_code['dataNames'] to set the values for
        each subcase.  Then populates a list of self.name+'s' (by using
        setattr) with the current value.  For example, if the variable name is
        'mode', we make self.modes.  Then to extract the values, we build a
        list of of the variables that were set like this and then loop over
        them to print their values.

        This way there is no dependency on one result type having ['mode'] and
        another result type having ['mode','eigr','eigi'].
        """
        key_vals = []
        for name in self.data_code['dataNames']:
            vals = getattr(self, name + 's')
            key_vals.append(vals)
            #print("%ss = %s" % (name, vals))

        msg = ''
        for name in self.data_code['dataNames']:
            msg += '%-10s ' % name
        msg += '\n'

        nModes = len(key_vals[0])
        for i in range(nModes):
            for vals in key_vals:
                msg += '%-10g ' % vals[i]
            msg += '\n'
        return msg + '\n'


[docs]    def recast_gridtype_as_string(self, grid_type):
        """converts a grid_type integer to a string"""
        if grid_type == 1:
            Type = 'G'  # GRID
        elif grid_type == 2:
            Type = 'S'  # SPOINT
        elif grid_type == 7:
            Type = 'L'  # RIGID POINT (e.g. RBE3)
        elif grid_type == 0:
            Type = 'H'  # SECTOR/HARMONIC/RING POINT
        else:
            raise RuntimeError('grid_type=%s' % grid_type)
        return Type


[docs]    def cast_grid_type(self, grid_type):
        """converts a grid_type string to an integer"""
        if grid_type == 'G':
            Type = 1  # GRID
        elif grid_type == 'S':
            Type = 2  # SPOINT
        elif grid_type == 'L':
            Type = 7  # RIGID POINT (e.g. RBE3)
        elif grid_type == 'H':
            Type = 0  # SECTOR/HARMONIC/RING POINT
        else:
            raise RuntimeError('grid_type=%r' % grid_type)
        return Type


[docs]    def update_dt(self, data_code, dt):
        """
        This method is called if the object already exits and a new
        time/freq/load step is found
        """
        self.data_code = data_code
        self.apply_data_code()
        msg = 'update_dt not implemented in the %s class' % self.__class__.__name__
        raise RuntimeError(msg)
        #assert dt>=0.
        #print("updating dt...dt=%s" % dt)
        if dt is not None:
            self.dt = dt
            self.add_new_transient()
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  Source code for pyNastran.f06.errors

[docs]class FatalError(RuntimeError):
    pass
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  Source code for pyNastran.op2.fortran_format

from __future__ import print_function
from six.moves import range
import sys
from struct import unpack
import copy

[docs]class FortranFormat(object):
    def __init__(self):
        """
        :param self:    the OP2 object pointer
        """
        self.n = 0
        self.f = None
        self.obj = None
        self.data_code = None
        self.table_name = None
        self.isubcase = None
        self._table_mapper = {}

        #: stores if the user entered [] for iSubcases
        self.isAllSubcases = True
        self.valid_subcases = []

[docs]    def show(self, n, types='ifs'):
        """
        :param self:    the OP2 object pointer
        """
        assert self.n == self.f.tell()
        nints = n // 4
        data = self.f.read(4 * n)
        strings, ints, floats = self.show_data(data, types=types)
        self.f.seek(self.n)
        return strings, ints, floats


[docs]    def show_data(self, data, types='ifs'):
        return self.write_data(sys.stdout, data, types)


[docs]    def write_data(self, f, data, types='ifs'):
        """
        Useful function for seeing what's going on locally when debugging.

        :param self:    the OP2 object pointer
        """
        n = len(data)
        nints = n // 4
        ndoubles = n // 8
        strings = None
        ints = None
        floats = None
        longs = None
        if 's' in types:
            strings = unpack(b'%is' % n, data)
            f.write("strings = %s\n" % str(strings))
        if 'i' in types:
            ints = unpack(b'%ii' % nints, data)
            f.write("ints    = %s\n" % str(ints))
        if 'f' in types:
            floats = unpack(b'%if' % nints, data)
            f.write("floats  = %s\n" % str(floats))

        if 'l' in types:
            longs = unpack(b'%il' % nints, data)
            f.write("long  = %s\n" % str(longs))
        if 'I' in types:
            ints2 = unpack(b'%iI' % nints, data)
            f.write("unsigned int = %s\n" % str(ints2))
        if 'L' in types:
            longs2 = unpack(b'%iL' % nints, data)
            f.write("unsigned long = %s\n" % str(longs2))
        if 'q' in types:
            longs = unpack(b'%iq' % ndoubles, data[:ndoubles*8])
            f.write("long long = %s\n" % str(longs))
        return strings, ints, floats


[docs]    def show_ndata(self, n, types='ifs'):
        return self.write_ndata(sys.stdout, n, types=types)


[docs]    def write_ndata(self, f, n, types='ifs'):
        """
        Useful function for seeing what's going on locally when debugging.

        :param self:    the OP2 object pointer
        """
        nold = self.n
        data = self.f.read(n)
        self.n = nold
        self.f.seek(self.n)
        return self.write_data(f, data, types=types)


[docs]    def skip_block(self):
        """
        Skips a block following a pattern of:
            [nbytes, data, nbytes]

        :param self:    the OP2 object pointer
        :retval data: since data can never be None, a None value
                      indicates something bad happened.
        """
        data = self.f.read(4)
        ndata, = unpack(b'i', data)
        self.n += 8 + ndata
        self.goto(self.n)
        return None


[docs]    def read_block(self):
        """
        Reads a block following a pattern of:
            [nbytes, data, nbytes]
        :retval data: the data in binary
        """
        data = self.f.read(4)
        ndata, = unpack(b'i', data)

        data_out = self.f.read(ndata)
        data = self.f.read(4)
        self.n += 8 + ndata
        return data_out


[docs]    def read_markers(self, markers):
        """
        Gets specified markers, where a marker has the form of [4, value, 4].
        The "marker" corresponds to the value, so 3 markers takes up 9 integers.
        These are used to indicate position in the file as well as
        the number of bytes to read.

        :param self:    the OP2 object pointer
        :param markers: markers to get; markers = [-10, 1]
        """
        for i, marker in enumerate(markers):
            data = self.read_block()
            imarker, = unpack(b'i', data)
            assert marker == imarker, 'marker=%r imarker=%r; markers=%s i=%s' % (marker, imarker, markers, i)
            self.binary_debug.write('  read_markers -> [4, %i, 4]\n' % marker)


[docs]    def get_nmarkers(self, n, rewind=True):
        """
        Gets n markers, so if n=2, it will get 2 markers.

        :param self:    the OP2 object pointer
        :param n:        number of markers to get
        :param rewind:   should the file be returned to the starting point
        :retval markers: list of [1, 2, 3, ...] markers
        """
        ni = self.n
        markers = []
        for i in range(n):
            data = self.read_block()
            marker, = unpack(b'i', data)
            markers.append(marker)
        if rewind:
            self.n = ni
            self.f.seek(self.n)
        else:
            for i in range(n):
                self.binary_debug.write('get_nmarkers- [4, %i, 4]\n' % i)
        return markers


[docs]    def _skip_subtables(self):
        """
        :param self:    the OP2 object pointer
        """
        self.isubtable = -3
        self.read_markers([-3, 1, 0])

        markers = self.get_nmarkers(1, rewind=True)
        while markers[0] != 0:
            data = self._skip_record()
            self.log.debug("skipping table_name = %r" % self.table_name)
            #if len(data) == 584:
                #self._parse_results_table3(data)
            #else:
                #data = self._parse_results_table4(data)

            self.isubtable -= 1
            self.read_markers([self.isubtable, 1, 0])
            markers = self.get_nmarkers(1, rewind=True)
        self.read_markers([0])


[docs]    def passer(self, data):
        """
        dummy function used for unsupported tables
        :param self:    the OP2 object pointer
        """
        pass


[docs]    def _get_table_mapper(self):
        """
        :param self:    the OP2 object pointer
        """
        raise NotImplementedError('this should be overwritten')


[docs]    def _read_subtables(self):
        """
        :param self:    the OP2 object pointer
        """
        # this parameters is used for numpy streaming
        self._data_factor = 1

        nstart = self.n
        self.isubtable = -3
        self.read_markers([-3, 1, 0])
        self.binary_debug.write('***isubtable = %i\n' % self.isubtable)
        self.binary_debug.write('---markers = [-3, 1, 0]---\n')
        table_mapper = self._get_table_mapper()

        # get the parsing functions (table3_parser, table4_parser)
        # or find out we're going to be skipping the tables
        #
        # table3 - the table with the meta data (e.g. subcaseID, time, is_stress/strain)
        # table4 - the actual results data
        #
        # we indicate table3/4 by isubtable, which starts from -3 (so table3) and counts
        # down (yes down) to 4 to indicate table4.  If we count down again, we end up
        # back at table 3 (with isubtable=-5), which will occur in the case of multiple
        # times/element types/results in a single macro table (e.g. OUG, OES).
        if self.table_name in table_mapper:
            #if self.read_mode in [0, 2]:
                #self.log.debug("table_name = %r" % self.table_name)

            table3_parser, table4_parser = table_mapper[self.table_name]
            passer = False
        else:
            if self.read_mode in [0, 2]:
                self.log.debug("skipping table_name = %r" % self.table_name)
                #raise NotImplementedError(self.table_name)
            table3_parser = None
            table4_parser = None
            passer = True

        # we need to check the marker, so we read it and rewind, so we don't
        # screw up our positioning in the file
        markers = self.get_nmarkers(1, rewind=True)
        self.binary_debug.write('---marker0 = %s---\n' % markers)

        # while the subtables aren't done
        while markers[0] != 0:
            self.is_start_of_subtable = True
            self.binary_debug.write('***isubtable = %i\n' % self.isubtable)
            self._read_subtable_3_4(table3_parser, table4_parser, passer)
            self.isubtable -= 1
            self.read_markers([self.isubtable, 1, 0])
            markers = self.get_nmarkers(1, rewind=True)

        # we've finished reading all subtables, but have one last marker to read
        self.read_markers([0])
        self.finish()


[docs]    def _read_subtable_3_4(self, table3_parser, table4_parser, passer):
        # this is the length of the current record inside table3/table4
        record_len = self._get_record_length()

        if record_len == 584:  # table3 has a length of 584
            self.data_code = {}
            self.obj = None
            data = self._read_record()
            if not passer:
                table3_parser(data)
                #if hasattr(self, 'isubcase'):
                    #print("code = ", self._get_code())
        else:
            if passer or not self.is_valid_subcase():
                data = self._skip_record()
            else:
                if hasattr(self, 'num_wide'):
                    # num_wide is the result size and is usually found in
                    # table3, but some B-list tables don't have it
                    n = self._read_subtable_results(table4_parser, record_len)
                else:
                    data = self._read_record()
                    n = table4_parser(data)
                #del n


[docs]    def _read_subtable_results(self, table4_parser, record_len):
        """
        # if reading the data
        # 0 - non-vectorized
        # 1 - 1st pass to size the array (vectorized)
        # 2 - 2nd pass to read the data  (vectorized)
        """
        datai = b''
        n = 0
        if self.read_mode in [0, 2]:
            self.ntotal = 0

            # we stream the record because we get it in partial blocks
            for data in self._stream_record():
                data = datai + data

                n = table4_parser(data)
                assert isinstance(n, int), self.table_name
                datai = data[n:]

            # PCOMPs are stupid, so we need an element flag
            if hasattr(self, 'eid_old'):
                del self.eid_old

            # if reading the data
            # 0 - non-vectorized
            # 1 - 1st pass to size the array (vectorized)
            # 2 - 2nd pass to read the data  (vectorized)
            if self.read_mode == 2:
                # vectorized objects are stored as self.obj
                # they have obj.itime which is their table3 counter
                if hasattr(self, 'obj') and hasattr(self.obj, 'itime'):
                    #ntotal = record_len // (self.num_wide * 4) * self._data_factor

                    # we reset the itime counter when we fill up the
                    # total number of nodes/elements/layers in the
                    # result, where ntotal is the critical length of
                    # interest.  This let's us start back at the correct
                    # spot the next time we read table3
                    #
                    # For displacements, ntotal=nnodes
                    #
                    # For a CBAR, it's ntotal=nelements*2, where 2 is
                    # the number of nodes; points A/B
                    #
                    # For a CTRIA3 / linear CQUAD4, it's
                    # ntotal=nelements*2, where 2 is the number of
                    # layers (top/btm) and we only get a centroidal
                    # result.
                    #
                    # For a CQUAD4 bilinear, it's
                    # ntotal=nelements*(nnodes+1)*2, where 2 is the
                    # number of layers and nnodes is 4 (we get an extra
                    # result at the centroid).
                    #
                    # For a PCOMP, it's ntotal=sum(nelements*nlayers),
                    # where each element can have a different number
                    # of layers
                    if self.obj.ntotal == self.obj.data.shape[1]:
                        self.obj._reset_indices()
                        self.obj.words = self.words
                        self.obj.itime += 1
                    else:
                        print('self.obj.name=%r has itime' % self.obj.__class__.__name__)
                        print('ntotal=%s shape=%s shape[1]=%s _data_factor=%s' % (
                            self.obj.ntotal, str(self.obj.data.shape),
                            self.obj.data.shape[1], self._data_factor))
                #else:
                    #print('self.obj.name=%r doesnt have itime' % self.obj.__class__.__name__)

        elif self.read_mode == 1:
            # if we're checking the array size

            #n = self._skip_record()
            #n = table4_parser(datai, 300000)
            if 1:
                self.ntotal = 0
                #n = self.n
                n = 0
                for i, data in enumerate(self._stream_record()):
                    data = datai + data
                    ndata = len(data)
                    n = table4_parser(data)
                    assert isinstance(n, int), self.table_name
                    datai = data[n:]
                assert len(datai) == 0, len(datai)
                #n = record_len
                #break
            #self.goto(n)
            #n = self._skip_record()

            if hasattr(self, 'obj') and self.obj is not None:
                if hasattr(self.obj, 'ntimes'):
                    if not hasattr(self.obj, '_reset_indices'):
                        methods = '\ndir(obj)=%s' % ', '.join(sorted(dir(self.obj)))
                        msg = 'is %s vectorized because its missing _reset_indices...%s' % (
                            self.obj.__class__.__name__, methods)
                        return None
                        raise RuntimeError(msg)
                    self.obj._reset_indices()
                    self.obj.ntimes += 1
                    self.obj.ntotal = record_len // (self.num_wide * 4) * self._data_factor
                else:
                    print('obj=%s doesnt have ntimes' % self.obj.__class__.__name__)
        else:
            raise RuntimeError(self.read_mode)
        from pyNastran.utils import object_attributes
        del_words = [
            'words',
            #'Title',
            #'ID',
            'analysis_code',
            #'result_names',
            #'labels',
            #'dataNames',
        ]
        msg = ''
        if hasattr(self, 'words'):
            for word in self.words:
                if word in ['???', 'Title']:
                    continue
                if not hasattr(self, word):
                    continue
                delattr(self, word)
            self.words = []
        if hasattr(self, 'analysis_code'):
            del self.analysis_code
        #if hasattr(self, 'dataNames') and self.dataNames is not None:
            #print(object_attributes(self))

        if hasattr(self, 'data_code'):
            del self.data_code

        for word in del_words:
            if hasattr(self, word):
                val = getattr(self, word)
                if isinstance(val, list) and len(val) == 0:
                    continue
                msg += '  %s=%s\n' % (word, val)
        if msg:
            print(object_attributes(self))
            print(msg)
        return n


[docs]    def is_valid_subcase(self):
        """
        Lets the code check whether or not to read a subcase

        :param self:    the OP2 object pointer
        :retval is_valid: should this subcase defined by self.isubcase be read?
        """
        if not self.isAllSubcases:
            if hasattr(self, 'isubcase') and self.isubcase in self.valid_subcases:
                return True
            return False
        return True


[docs]    def goto(self, n):
        """
        Jumps to position n in the file

        :param self:    the OP2 object pointer
        :param n:    the position to goto
        """
        self.n = n
        self.f.seek(n)


[docs]    def _get_record_length(self):
        """
        The record length helps us figure out data block size, which is used
        to quickly size the arrays.  We just need a bit of meta data and can
        jump around quickly.
        """
        len_record = 0
        n0 = self.n
        markers0 = self.get_nmarkers(1, rewind=False)

        n = self.n
        record = self.skip_block()
        len_record += self.n - n - 8  # -8 is for the block

        markers1 = self.get_nmarkers(1, rewind=True)
        # handling continuation blocks
        if markers1[0] > 0:
            while markers1[0] > 0:
                markers1 = self.get_nmarkers(1, rewind=False)
                n = self.n
                record = self.skip_block()
                len_record += self.n - n - 8  # -8 is for the block
                markers1 = self.get_nmarkers(1, rewind=True)
        self.goto(n0)
        return len_record


[docs]    def _skip_record(self):
        markers0 = self.get_nmarkers(1, rewind=False)
        record = self.skip_block()

        markers1 = self.get_nmarkers(1, rewind=True)
        # handling continuation blocks
        if markers1[0] > 0:
            while markers1[0] > 0:
                markers1 = self.get_nmarkers(1, rewind=False)
                record = self.read_block()
                markers1 = self.get_nmarkers(1, rewind=True)
        return record


[docs]    def _stream_record(self, debug=True):
        """
        Creates a "for" loop that keeps giving us records until we're done.

        :param self:    the OP2 object pointer
        """
        self.istream = 0
        markers0 = self.get_nmarkers(1, rewind=False)
        if self.debug and debug:
            self.binary_debug.write('_stream_record - marker = [4, %i, 4]\n' % markers0[0])
        record = self.read_block()
        if self.debug and debug:
            nrecord = len(record)
            self.binary_debug.write('_stream_record - record = [%i, recordi, %i]\n' % (nrecord, nrecord))
        assert (markers0[0]*4) == len(record), 'markers0=%s*4 len(record)=%s' % (markers0[0]*4, len(record))
        yield record
        self.istream += 1

        markers1 = self.get_nmarkers(1, rewind=True)
        if self.debug and debug:
            self.binary_debug.write('_stream_record - markers1 = [4, %s, 4]\n' % str(markers1))

        # handling continuation blocks
        if markers1[0] > 0:
            nloop = 0
            while markers1[0] > 0:
                markers1 = self.get_nmarkers(1, rewind=False)
                if self.debug and debug:
                    self.binary_debug.write('_stream_record - markers1 = [4, %s, 4]\n' % str(markers1))
                record = self.read_block()
                yield record
                self.istream += 1

                markers1 = self.get_nmarkers(1, rewind=True)
                nloop += 1


[docs]    def _read_record(self, stream=False, debug=True):
        """
        :param self:  the OP2 object pointer
        """
        markers0 = self.get_nmarkers(1, rewind=False)
        if self.debug and debug:
            self.binary_debug.write('read_record - marker = [4, %i, 4]\n' % markers0[0])
        record = self.read_block()

        if self.debug and debug:
            nrecord = len(record)
            self.binary_debug.write('read_record - record = [%i, recordi, %i]\n' % (nrecord, nrecord))
        assert (markers0[0]*4) == len(record), 'markers0=%s*4 len(record)=%s' % (markers0[0]*4, len(record))

        markers1 = self.get_nmarkers(1, rewind=True)

        # handling continuation blocks
        if markers1[0] > 0:
            nloop = 0
            records = [record]
            while markers1[0] > 0:
                markers1 = self.get_nmarkers(1, rewind=False)
                if self.debug and debug:
                    self.binary_debug.write('read_record - markers1 = [4, %i, 4]\n' % markers1[0])
                record = self.read_block()
                records.append(record)
                markers1 = self.get_nmarkers(1, rewind=True)
                if self.debug and debug:
                    self.binary_debug.write('read_record - markers1 = [4, %i, 4]\n' % markers1[0])
                nloop += 1

            if nloop > 0:
                record = b''.join(records)
        return record







          

      

      

    


    
        © Copyright 2015, Steven Doyle, Al Danial, Marcin Gasiorek.
      Created using Sphinx 1.2.2.
    

  

_modules/pyNastran/op2/tables/oug/oug_Objects.html


    
      Navigation


      
        		
          index


        		
          modules |


        		pyNastran 0.7 0.7.0 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for pyNastran.op2.tables.oug.oug_Objects

from six import  iteritems
from struct import pack
from pyNastran.op2.resultObjects.op2_Objects import ScalarObject


#class staticFlux(scalarObject): # approach_code=1, table_code=3 - whatever the static version of this is...


[docs]class Flux(ScalarObject):  # approach_code=1, table_code=3, thermal=1
    def __init__(self, data_code, isubcase, dt):
        ScalarObject.__init__(self, data_code, isubcase)

        self.dt = dt
        self.fluxes = {}
        if dt is not None:
            self.fluxes = {}
            self.isTransient = True
            raise NotImplementedError('transient fluxObject is supported...')

[docs]    def delete_transient(self, dt):
        del self.fluxes[dt]


[docs]    def get_transients(self):
        k = self.fluxes.keys()
        k.sort()
        return k


[docs]    def add(self, nodeID, gridType, v1, v2, v3, v4=None, v5=None, v6=None):
        assert 0 < nodeID < 1000000000, 'nodeID=%s' % (nodeID)
        assert nodeID not in self.fluxes
        self.fluxes[nodeID] = array([v1, v2, v3])


[docs]    def write_op2(self, block3, device_code=1):
        """
        Creates the binary data for writing the table
        .. warning:: hasnt been tested...
        """
        msg = block3
        for nodeID, flux in sorted(iteritems(self.fluxes)):
            grid = nodeID * 10 + device_code
            msg += pack('i6f', grid, flux[0], flux[1], flux[2], 0, 0, 0)
        return msg
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  Source code for pyNastran.converters.panair.panairWrite

from six import iteritems
from six.moves import range


[docs]class PanairWrite(object):
    def __init__(self):
        pass

[docs]    def print_abutments(self):
        msg = ''
        msg += '               SUMMARY OF FACING SURFACES (+:upper, -:lower)\n'
        msg += ' abutment   nw-ident  ntd  knet.edge    nw-ident  ntd  knet.edge\n'
        msg += '        1   winga      12     1.3+      wingwk     18     7.1+\n'
        msg += '            wingwk     18     7.1-      winga      12     1.1+\n'
        msg += '            winga      12     1.1-      winga      12     1.3-\n'
        msg += '        9   1st p-o-s   0    -1.0       bodyl      12     3.4+\n'
        msg += '            bodyl      12     3.4-      1st p-o-s   0    -1.0\n'

        for patchID, patch in iteritems(self.patches):
            (p1, x1, y1, z1) = patch.get_edges()
            self.log.debug("p[%s] = %s" % (patchID, p1))
            #print "x = ",x1
            #print "y = ",y1
            #print "z = ",z1

        return msg


[docs]    def print_options(self):
        msg = ''
        msg += '0            options\n'
        msg += '            %i = singularity grid print flag\n' % (
            self.isings)
        msg += '            %i = panel geometry print flag\n' % (self.igeomp)
        msg += '            %i = spline data flag  ( 0 ==> off, nonzero ==> on )\n' % (self.isingp)
        msg += '            %i = control point information print flag\n' % (
            self.icontp)
        msg += '            %i = boundary condition data print flag \n' % (
            self.ibconp)
        msg += '            %i = edge matching information print flag\n' % (
            self.iedgep)
        msg += '            %i = index of control point for which aic-s are printed\n' % (self.ipraic)
        msg += '            %i = edge control point flow properties print flag\n' % (self.nexdgn)
        msg += '            %i = output control flag (-1 ==> no surface flow properties, 0 ==> standard output, 1 ==> short form output )\n' % (self.ioutpr)
        msg += '            %s = force/moment control flag (-1 ==> no force and moment data, 0 ==> standard output, 1 ==> nw totals only )\n' % (self.ifmcpr)
        msg += '            %i = print flag for detailed cost information during execution of job\n' % (self.icostp)
        msg += '            1 = print flag for singularity parameter maps\n'
        msg += '0               abutment processing options\n'
        msg += '   %10s = global edge abutment tolerance specified by user.  if this value is zero, a default value will be calculated\n' % (fortran_value(self.epsgeo))
        msg += '                later.   this default value is taken as:  .001  * (minimum panel diameter)\n'
        msg += '            %i = print flag controlling geometry printout  b e f o r e  the abutment processing.  ( nonzero ==> do print )\n' % (self.igeoin)
        msg += '            %i = print flag controlling geometry printout  a f t e r    the abutment processing.  ( nonzero ==> do print )\n' % (self.igeout)
        msg += '            %i = network/abutment/abutment-intersection print flag.  ( nonzero ==> generate the cross referenced abutment listing\n' % (self.nwxref)
        msg += '            %i = control index for panel intersection checking.  ( nonzero ==> do perform the check. )\n' % (self.triint)
        msg += '            %i = abutment/abutment-intersection (short listing) print flag ( 0 ==> suppress, nonzero ==> generate usual print )\n' % (2)
        msg += ' \n'
        msg += '                force and moment reference parameters\n'
        msg += '   %10s = reference area for force and moment calculations.    (sref)\n' % (fortran_value(self.sref))
        msg += '   %10s = rolling moment reference length  (bref)\n' % (
            fortran_value(self.bref))
        msg += '   %10s = pitching moment reference length (cref)\n' % (
            fortran_value(self.cref))
        msg += '   %10s = yawing moment reference length   (dref)\n' % (
            fortran_value(self.dref))
        msg += '   %10s = x - coordinate for the point about which moments will be calculated  (xref)\n' % (fortran_value(self.xref))
        msg += '   %10s = y - coordinate for the point about which moments will be calculated  (yref)\n' % (fortran_value(self.yref))
        msg += '   %10s = z - coordinate for the point about which moments will be calculated  (zref)\n' % (fortran_value(self.zref))
        msg += '            3 = pressure coefficient index (nprcof) (1=linear, 2=slenderbody, 3=2nd, 4=isentropic)\n'
        msg += '1\n'
        return msg


[docs]    def print_out_header(self):
        msg = """\n
         ****************************************************************************************************

          dynamic memory management initialization

          max no. levels         15   max no. arrays        200   maximum scratch storage     900000   total storage provided  900000
             addr(maplev)          0     addr(maplws)          0     addr(scratch storage)          1

        ****************************************************************************************************
          wopen call on unit    1  blocks:    10   status:     0
          wopen call on unit    2  blocks:    10   status:     0
          wopen call on unit    3  blocks:    10   status:     0
        1


        *****************************************************************************
         *                                                                           *
         *                     a502 - pan-air technology program                     *
         *                                                                           *
         *               potential flow about arbitrary configurations               *
         *               version id = ht2 (12 feb 92) boeing ver i00                 *
         *                                                                           *
         *                                   02/12/92                                *
         *                                                                           *
         *                                                                           *
         * simple wing-body with composite panel. (run with a502i)
         * saaris  865-6209  m/s 7c-36
         *                                                                           *
         *                                                                           *
         *                                                                           *
         *****************************************************************************
        1
        0*b*input-da






                               - list of a502 input data cards -\n"""
        return msg


[docs]    def print_grid_summary(self):
        msg = ''
        msg2 = ''
        msg3 = ''

        self.nOffBodyPoints = 0
        self.nStreamlines = 0
        msg += '        1               ***  quick summary of a502 input  ***\n'

        for i, titleLine in enumerate(self.titleLines):
            msg += "title%s:%s\n" % (i + 1, titleLine)

        msg += '0               processing options\n'
        msg += '            %i = datacheck.   (0=regular run,1=full datacheck,2=short datacheck)\n' % (self.dataCheck)
        msg += '            0 = s.p. flag.   (0 ==> no s.p. file (ft09) provided, 1 ==> local file ft09 with singularity values is provided)\n'
        msg += '            0 = aic flag.    (0 ==>  no aic file (ft04) provided, 1 ==> local file ft04 with aic-s is provided by the user)\n'
        msg += '            0 = b.l. flag    (0 ==> no boundary layer file requested, 1 ==> boundary layer data will be written to file ft17)\n'
        msg += '            0 = velocity correction index.  (0 ==> no correction, 1 ==> mclean correction, 2 ==>  boctor correction)\n'
        msg += '            0 = flow visualization flag.  (nonzero ==> off-body and streamline processing will be performed)\n'
        msg += '            0 = off-body calculation type. (0 ==> mass flux, nonzero ==> velocity)\n'
        msg += '            0 = streamline calculation type. (0 ==> mass flux, nonzero ==> velocity)\n'
        msg += '           %2i = number of off-body points.\n' % (
            self.nOffBodyPoints)
        msg += '           %2i = number of streamlines to be traced.\n' % (
            self.nStreamlines)
        msg += '0               case summary\n'
        msg += '           %2i = number of cases\n' % (self.ncases)
        msg += '     %f = mach number\n' % (self.mach)
        msg += '     %f = compressibility axis angle of attack (alpc)\n' % (
            self.alphaC)
        msg += '     %f = compressibliity axis angle of sideslip (betc)\n' % (
            self.betaC)

        msg3 += '0network id&index   #rows   #cols  kt  src  dblt  nlopt1  nropt1  nlopt2  nropt2    ipot   # pts  # pans  cpnorm  cum pt  cum pn\n'
        msg3 += '---------- -----   -----   -----  --  ---  ----  ------  ------  ------  ------    ----    ----    ----  ------  ------  ------\n'

        totalPoints = 0
        totalPanels = 0
        for patchID in range(self.nPatches()):
            patch = self.patch(patchID)
            msg3 += patch.quick_summary(totalPoints, totalPanels)
            totalPanels += patch.nPanels()
            totalPoints += patch.nPoints()

        msg2 += '0  case       alpha          beta      mag(f-s-v)\n'
        msg2 += ' ------    ----------    ----------   -----------\n'
        for iCase in range(self.ncases):
            alpha = self.alphas[iCase]
            beta = self.betas[iCase]
            msg2 += '     %2s      %f      %f      1.000000\n' % (
                iCase + 1, alpha, beta)

        msg2 += '0               symmetry options\n'
        msg2 += '            %s = number of planes of symmetry\n' % (
            self.nSymmetryPlanes)
        msg2 += '            %s = x-z plane of symmetry flag (0 ==> no symmetry, 1==> flow symmetry, -1 ==> flow antisymmetry)\n' % (self.XZsymmetry)
        msg2 += '            %s = x-y plane of symmetry flag (0 ==> no symmetry, 1==> flow symmetry, -1 ==> flow antisymmetry)\n' % (self.XYsymmetry)
        msg2 += '0               configuration summary\n'
        msg2 += '          %3s = total number of networks read in\n' % (
            self.nNetworks)
        msg2 += '         %4s = total number of mesh points\n' % (totalPoints)
        msg2 += '         %4s = total number of panels\n' % (totalPanels)

        return msg + msg2 + msg3


[docs]    def write_data_check(self):
        msg = '$datacheck\n'
        msg += '%s.\n' % (self.dataCheck)
        return msg


[docs]    def write_printout(self):
        msg = '$printout options\n'
        msg += "%-10s%-10s%-10s%-10s%-10s%-10s\n" % (self.isings, self.igeomp,
                                                     self.isingp, self.icontp, self.ibconp, self.iedgep)
        msg += "%-10s%-10s%-10s%-10s%-10s\n" % (self.ipraic,
                                                self.nexdgn, self.ioutpr, self.ifmcpr, self.icostp)
        return msg
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  Source code for pyNastran.f06.f06_classes

from six import iteritems


[docs]class MaxDisplacement(object):
    def __init__(self, data):
        self.translations = {}
        self.rotations = {}
        for line in data:
            sid = line[0]
            self.translations[sid] = line[1:4]
            self.rotations[sid] = line[4:]

[docs]    def write_f06(self, page_stamp='%i', pageNum=1):
        msg = ['0                                                  MAXIMUM  DISPLACEMENTS',
               '  SUBCASE/',
               '  DAREA ID        T1             T2             T3             R1             R2             R3']
        for sid, trans in sorted(iteritems(self.translations)):
            rot = self.rotations[sid]
            msg.append('0 %8i  %13.8E %13.8E %13.8E %13.8E %13.8E %13.8E' %
                       (tuple([sid] + trans + rot)))
        msg.append(page_stamp % page_num)
        return '\n'.join(msg)
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  Source code for pyNastran.f06.tables.max_min

from pyNastran.f06.f06_classes import MaxDisplacement  # classes not in op2

[docs]class MAX_MIN(object):
    def __init__(self):
        pass

[docs]    def _get_max_spc_forces(self):  # .. todo:: not done
        headers = self.skip(2)
        #print "headers = %s" % (headers)
        data = self._read_f06_table([int, float, float, float, float, float, float])
        #print "max SPC Forces   ",data
        #self.disp[isubcase] = DisplacementObject(isubcase,data)
        #print self.disp[isubcase]


[docs]    def _get_max_mpc_forces(self):  # .. todo:: not done
        headers = self.skip(2)
        #print "headers = %s" % (headers)
        data = self._read_f06_table([int, float, float, float, float, float, float])
        #print "max SPC Forces   ", data
        #self.disp[isubcase] = DisplacementObject(isubcase, data)
        #print self.disp[isubcase]


[docs]    def _get_max_displacements(self):  # .. todo:: not done
        headers = self.skip(2)
        #print "headers = %s" % (headers)
        data = self._read_f06_table([int, float, float, float, float, float, float])
        #print "max Displacements",data
        disp = MaxDisplacement(data)
        #print disp.write_f06()
        #self.disp[isubcase] = DisplacementObject(isubcase,data)
        #print self.disp[isubcase]


[docs]    def _get_max_applied_loads(self):  # .. todo:: not done
        headers = self.skip(2)
        #print "headers = %s" % (headers)
        data = self._read_f06_table([int, float, float, float, float, float, float])
        #print "max Applied Loads",data
        #self.disp[isubcase] = DisplacementObject(isubcase,data)
        #print self.disp[isubcase]
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Developer: Getting Started



Code Formatting - PEP-8


pyNastran is attempting to implement Python’s PEP-8 [http://www.python.org/dev/peps/pep-0008/] formatting standard after not
following it for multiple versions.  It’s a work in progress to upgrade the
code, so try to follow it. The biggest challenge has been to come up with a
clear way to reference methods and very similar variable names.
For example, the element.Area() method uses the element.area variable in the
case of the CQUAD4, but references element.areas in the case of a
multi-segmented CBAR.  It’s recommended that developers use Spyder [http://pypi.python.org/pypi/spyder/] with pylint [http://pypi.python.org/pypi/pylint/] integration to help with identifying
PEP-8 [http://www.python.org/dev/peps/pep-0008/] deficiencies.


Most important points of Python PEP-8 (http://www.python.org/dev/peps/pep-0008/):



		Use spaces (not tabs) when indenting code


		Try to limit code to 80-characters width


		Files are named as_follows.py


		Classes are named AsFollows


		Functions are are named as_follows() and private functions are named
_as_follows()


		Variable names**_have_embedded_underscores** or without any (e.g. self.elements).
A private variable would look _similar_to_a_function


		Don’t use import *


		Break the rules if it’s clearer


		Document functions/classes/variables








Additional Guidelines



		pyNastran liberally uses classes (it has too many!), so try not to
write more classes than necessary. Functions are often better to avoid having
extra functions in objects the    user has immediate access to (imagine having
100 functions to sift through)    in an IDE.  Watch this video [http://www.youtube.com/watch?v=o9pEzgHorH0]    for a better explanation.
Again, it’s a work in progress.


		When writing classes, group similar classes in the same file to reduce having
to search for a class across multiple files (very common in Java).


		When deprecating functions, throw a warning using the Python warnings module.
It’s easier to make sure the rest of
the code isn’t using it this way.  This is not nearly as important if it’s
not a function the user is likely to interact with.








Documentation


pyNastran uses Sphinx [http://www.doxygen.org/] for docstrings.
Doxygen is nice because it allows LaTeX to be embedded in the documentation and
HTML docs are easily generated.


Some guidelines for Sphinx:






		param x:		in_variable_name a description goes here



		@retval:		out_variable_name another description



		@see:		look at AsFollows class or as_follows function



		@note:		a message



		@warning:		a warning



		@todo:		something that’s not done
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