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Chapter 1

APBS Programmers Guide

APBS was written by Nathan A. Baker.
Additional contributing authors listed in the code documentation.

1.1 Table of Contents

+ Programming Style
 Application programming interface documentation

— Modules
Class list

— Class members

— Class methods

1.2 License

Primary author: Nathan A. Baker (nathan.baker@pnnl.gov)

Pacific Northwest National Laboratory

Additional contributing authors are listed in the code documentation.

Copyright (c) 2010-2020 Battelle Memorial Institute. Developed at the Pacific Northwest National Laboratory, operated
by Battelle Memorial Institute, Pacific Northwest Division for the U.S. Department of Energy.

Portions Copyright (¢) 2002-2010, Washington University in St. Louis.

Portions Copyright (c) 2002-2020, Nathan A. Baker.

Portions Copyright (c) 1999-2002, The Regents of the University of California.

Portions Copyright (c) 1995, Michael Holst.

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

 Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.
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2 APBS Programmers Guide

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.

» Neither the name of the developer nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EX-
PRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTI-
TUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF

This documentation provides information about the programming interface provided by the APBS software and a general

guide to linking to the APBS libraries. Information about installation, configuration, and general usage can be found in
the User's Guide.

1.3 Programming Style

APBS was developed following the Clean 0O C style of Mike Holst. In short, Clean OO C code is written in a
object-oriented, ISO C-compliant fashion, and can be compiled with either a C or C++ compiler.

Following this formalism, all public data is enclosed in structures which resemble C++ classes. These structures and
member functions are then declared in a public header file which provides a concise description of the interface for the
class. Private functions and data are included in private header files (or simply the source code files themselves) which
are not distributed. When using the library, the end-user only sees the public header file and the compiled library and
is therefore (hopefully) oblivious to the private members and functions. Each class is also equipped with a constructor
and destructor function which is responsible for allocating and freeing any memory required by the instatiated objects.
As mentioned above, public data members are enclosed in C structures which are visible to the end-user. Public
member functions are generated by mangling the class and function names and passing a pointer to the object on
which the member function is supposed to act. For example, a public member function with the C++ declaration

public double Foo::bar(int i, double d)

would be declared as

VEXTERNC double Foo_bar (Foo xthee, int i, double d)

where VEXTERNC is a compiler-dependent macro, the underscore _ replaces the C++ double-colon : :, and thee
replaces the this variable implicit in all C++ classes. Since they do not appear in public header files, private functions
could be declared in any format pleasing to the user, however, the above declaration convention should generally be
used for both public and private functions. Within the source code, the public and private function declarations/«
definitions are prefaced by the macros VPUBLIC and VPRIVATE, respectively. These are macros which reduce global
name pollution, similar to encapsulating private data withing C++ classes.

The only C++ functions not explicitly covered by the above declaration scheme are the constructors (used to allocate
and initialize class data members) and destructors (used to free allocated memory). These are declared in the following
fashion: a constructor with the C++ declaration

public void Foo::Foo(int i, double d)

would be declared as

VEXTERNC Foo* Foo_ctor (int i, double d)

which returns a pointer to the newly constructed Foo object. Likewise, a destructor declared as
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public void Foo::~Foo ()

in C++ would be

VEXTERNC void Foo_dtor (Foo *xthee)

in Clean OO C.

Finally, inline functions in C++ are simply treated as macros in Clean OO C and declared/defined using define
statements in the public header file.

See any of the APBS header files for more information on Clean OO C programming styles.

1.4 Application programming interface documentation

The APl documentation for this code was generated by doxygen. You can either view the APl documentation by using
the links at the top of this page, or the slight re-worded/re-interpreted list below:

e Class overview
e Class declarations
* Class members

* Class methods
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Chapter 2
Bug List

Global Bmat_printHB (Bmat xthee, char xfname)

Hardwired to only handle the single block symmetric case.
Global energyFE (NOsh xnosh, int icalc, Vfetk «xfetkiNOSH_MAXCALC], int xnenergy, double xtotEnergy, double
+xqfEnergy, double xgmEnergy, double xdielEnergy)

"calcenergy 2" does not work
Global initFE (int icalc, NOsh xnosh, FEMparm xfeparm, PBEparm xpbeparm, Vpbe «pbe[NOSH_MAXCALC],
Valist xalistfNOSH_MAXMOL], Vfetk «fetk[NOSH_MAXCALC])

THIS FUNCTION IS HARD-CODED TO SOLVE LRPBE

THIS FUNCTION IS HARD-CODED TO SOLVE LRPBE

Struct sVpmgp

Value ipcon does not currently allow for preconditioning in PMG
Global Vacc_fastMolAcc (Vacc +thee, double center[VAPBS_DIM], double radius)

This routine has a slight bug which can generate very small internal regions of high dielectric (thanks to John
Mongan and Jess Swanson for finding this)

Global Vacc_molAcc (Vacc <thee, double center[VAPBS_DIM], double radius)

This routine has a slight bug which can generate very small internal regions of high dielectric (thanks to John
Mongan and Jess Swanson for finding this)

Global Vfetk_dumpLocalVar ()

This function is not thread-safe

Global Vfetk_externalUpdateFunction (SS xxsimps, int num)

This function is not thread-safe.

Global Vietk_fillArray (Vfetk xthee, Bvec xvec, Vdata_Type type)

Several values of type are not implemented
Global Vfetk_PDE_ctor (Vietk xfetk)

Not thread-safe
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Global Vietk_PDE_ctor2 (PDE xthee, Vfetk xfetk)

Not thread-safe

Global Vietk_PDE_delta (PDE xthee, int type, int chart, double txq[], void xuser, double F[])

This function is not thread-safe

Global Vfetk_PDE_DFu_wv (PDE xthee, int key, double W[], double dW[][VAPBS_DIM], double V[], double dV«
[I[VAPBS_DIM])

This function is not thread-safe

Global Vfetk_PDE_Fu (PDE xthee, int key, double F[])

This function is not thread-safe

This function is not implemented (sets error to zero)

Global Vietk_PDE_Fu_v (PDE xthee, int key, double V[], double dV[][VAPBS_DIM])

This function is not thread-safe

Global Vfetk_PDE_initElement (PDE xthee, int elementType, int chart, double tvx[][[VAPBS_DIM], void xdata)

This function is not thread-safe

Global Vietk_PDE_initFace (PDE xthee, int faceType, int chart, double tnvec]])

This function is not thread-safe
Global Vfetk_PDE_initPoint (PDE xthee, int pointType, int chart, double txq[], double tU[], double tdU[][VAPBS«
_DIM])

This function is not thread-safe

This function uses pre-defined boudnary definitions for the molecular surface.

Global Vfetk_PDE_Ju (PDE xthee, int key)

This function is not thread-safe.
Global Vfetk_PDE_markSimplex (int dim, int dimll, int simplexType, int faceType[VAPBS_NVS], int vertexType«
[VAPBS_NVS], int chart[], double vx[][VAPBS_DIM], void xsimplex)

This function is not thread-safe

Global Vietk_PDE_u_D (PDE xthee, int type, int chart, double txq[], double F[])

This function is hard-coded to call only multiple-sphere Debye-Hu functions.
This function is not thread-safe.

Global Vietk_PDE_u_T (PDE xthee, int type, int chart, double txq[], double F[])

This function is not thread-safe.

Global Vfetk_write (Vfetk xthee, const char xiodev, const char xiofmt, const char xthost, const char «fname,
Bvec xvec, Vdata_Format format)

Some values of format are not implemented
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Global Vgreen_helmholtz (Vgreen xthee, int npos, double xx, double xy, double xz, double xval, double kappa)

Not implemented yet

Global Vgreen_helmholtzD (Vgreen xthee, int npos, double xx, double xy, double xz, double xgradx, double
xgrady, double xgradz, double kappa)

Not implemented yet

Global Vgrid_writeUHBD (Vgrid xthee, const char xiodev, const char xiofmt, const char xthost, const char
+fname, char xtitle, double x<pvec)

This routine does not respect partition information

Global Vpackmg (int xiparm, double xrparm, size_t xnrwk, int xniwk, int xnx, int xny, int xnz, int xnlev, int xnu1,
int xnu2, int xmgkey, int xitmax, int xistop, int xipcon, int xnonlin, int xmgsmoo, int xmgprol, int xmgcoar,
int xmgsolv, int xmgdisc, int xiinfo, double xerrtol, int xipkey, double xomegal, double xomegan, int xirite, int
xiperf)

Can this path variable be replaced with a Vio socket?

Global Vpbe_ctor2 (Vpbe xthee, Valist xalist, int ionNum, double xionConc, double xionRadii, double xionQ,
double T, double soluteDiel, double solventDiel, double solventRadius, int focusFlag, double sdens, double
z_mem, double L, double membraneDiel, double V)

The focusing flag is currently not used!!

Global Vpee_markRefine (Vpee xthee, AM xam, int level, int akey, int rcol, double etol, int bkey)

This function is no longer up-to-date with FEtk and may not function properly

Global Vpmg_fillco (Vpmg xthee, Vsurf_Meth surfMeth, double splineWin, Vchrg_Meth chargeMeth, int use—
DielXMap, Vgrid xdielXMap, int useDielYMap, Vgrid xdielYMap, int useDielZMap, Vgrid xdielZMap, int use«—
KappaMap, Vgrid xkappaMap, int usePotMap, Vgrid xpotMap, int useChargeMap, Vgrid «xchargeMap)

useDielMap could only be passed once, not three times, to this function - why not just once? that's what the
call in routines.c ends up doing - just passing useDielMap three times. - P. Ellis 11/3/11

Global Vpmg_printColComp (Vpmg xthee, char path[72], char title[72], char mxtype[3], int flag)

Can this path variable be replaced with a Vio socket?
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Chapter 3

Deprecated List

Global sMGparm::nlev

Just ignored now
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Chapter 4

Topic Index

4.1 Topics

Here is a list of all topics with brief descriptions:

dependencies . . . . . . . e 19
VESM Class . . . . . o e e e 19
Vietk class . . . . . o e 26
Vpee Class . . . . . . e e e 57
APOLparmclass . . . . . . . . 61
BEMparmclass . . . . . . . e e e e 66
FEMparm class . . . . . . . o o e e e 69
GEOFLOWparm class . . . . . . . . o o e e e e e e e 74
MGparm class . . . . . . e e e e e e 79
NOsh class . . . . . . e e e 89
PBAMparm class . . . . . . . . e e e e 107
PBEparm Class . . . . . . . o e e e e e 117
PBSAMparm class . . . . . . . . e 123
Vacc Class . . . . . . o e 129
Valistclass . . . . . . o e 148
Vatom class . . . . . . e 155
Veap Class . . . . . . e 165
Velistelass . . . . e 168
Vareen class . . . . . . e 174
Vhalclass . . . . . . e 183
Matrix wrapper Class . . . . . . . . e e e e 195
Vparam Class . . . . . . . e e e e 195
Vpbe Class . . . . . . e 207
VSINNG Class . . . . . . e 221
VUnit class . . . . . e e 223
Varidclass . . . . . e 226
Vmgrid Class . . . . . e 238
Vopot Class . . . . . . e 243
VPMQ Class . . . . . . 248
Vpmgp Class . . . . . o e e e 274
C translation of Holst group PMGicode . . . . . . . . . . . 278
High-level front-end routines . . . . . . . . . . L e 373
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Chapter 5

Data Structure Index

5.1 Data Structures

Here are the data structures with brief descriptions:

AtomForce

Structure to hold atomicforces . . . . . . . . . L 403
sAPOLparm

Parameter structure for APOL-specific variables from inputfiles . . . . .. .. .. ... ... .... 404
sBEMparm

Parameter structure for BEM-specific variables from inputfiles . . . . .. ... ... .. ... ... 410
sFEMparm

Parameter structure for FEM-specific variables from inputfiles . . . . . . ... ... ... ... .. 412
sGEOFLOWparm

Parameter structure for GEOFLOW-specific variables from inputfiles . . . . . .. ... .. ... .. 416
sMGparm

Parameter structure for MG-specific variables from inputfiles . . . . ... ... ... ... ... .. 417
sNOsh

Class for parsing fixed format inputfiles . . . . . . . . . . .. . ... 425
sNOsh_calc

Calculation class for use when parsing fixed format inputfiles . . . . . . ... ... ... ... ... 431
sPBAMparm

Parameter structure for PBAM-specific variables from inputfiles . . . . . .. .. ... .. ... .. 433
sPBEparm

Parameter structure for PBE variables from inputfiles . . . . . . . .. ... ... o000 438
sPBSAMparm

Parameter structure for PBSAM-specific variables from inputfiles . . . . . . . . ... ... ... .. 448
sVacc

Oracle for solvent- and ion-accessibility around a biomolecule . . . . . . . .. ... .. ... .... 450
sVaccSurf

Surface object list of per-atom surface points . . . . . . . .. Lo 452
sValist

Container class for list of atom objects . . . . . . . . . . ... 453
sVatom

Contains public data members for Vatom class/module . . . . . . . . .. .. .. ... ... .. 455
sVclist

Atomcell list . . . . . e 456
sVclistCell

Atomcell listcell . . . . . . L 458
sVesm

Charge-simplexmap class . . . . . . . . . e 458
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sVfetk

Contains public data members for Vfetk class/module . . . . . . . .. ... .. ... ... 460
sVfetk _LocalVar

Vfetk LocalVar subclass . . . . . . . . . . e 463
sVgreen

Contains public data members for Vgreen class/module . . . . . . . . . .. ... ... 468
sVgrid

Electrostatic potential oracle for Cartesian meshdata . . . . . . . .. .. .. ... ... ...... 469
sVmgrid

Multiresoltion oracle for Cartesianmeshdata . . . . . . . . . . . . ... ... .. ... ... 472
sVopot

Electrostatic potential oracle for Cartesian meshdata . . . . . . . .. .. ... ... .. ...... 473
sVparam_AtomData

AtomData sub-class; stores atomdata . . . . . . . . . . ... . 473
sVpbe

Contains public data members for Vpbe class/module . . . . . . . .. .. ... ... ... ..... 475
sVpee

Contains public data members for Vpee class/module . . . . . . . . ... ... ... ... ... .. 479
sVpmg

Contains public data members for Vpmg class/module . . . . . . . . ... ... ... 481
sVpmgp

Contains public data members for Vpmgp class/module . . . . . . . . .. ... ... ... .. 487
Vparam

Reads and assigns charge/radii parameters . . . . . . . . ..o L oL 496
Vparam_ResData

ResData sub-class; storesresiduedata . . . . . . . . . . . . . . ... ... 497

Generated on Mon Jul 27 2026 00:00:00 for APBS by Doxygen



Chapter 6

File Index

6.1 File List

Here is a list of all documented files with brief descriptions:

doc/programmer/mainpage.h . . . . . L e e e e e e 499
src/apbs.h

Header file for header dependencies . . . . . . . . . . . . . Lo 499
src/main.c

APBS "front end" program using formatted inputfiles . . . . . . .. .. .o o oo 909
src/routines.c

Supporting routines for APBS frontend . . . . . . .. ... L. L .. ... 1342
src/routines.h

Header file for front end auxiliary routines . . . . . . . ... ... ... ... ... ........1414
src/fem/vesm.c

Class Vesmmethods . . . . . . . . . . e 502
src/fem/vesm.h

Contains declarations forthe Vesmclass . . . . . . . . . . . o 510
src/fem/vfetk.c

Class Vfetk methods . . . . . . . . . . . e 515
src/fem/vfetk.h

Contains declarations forclass Vfetk . . . . . . . . . . . . 553
src/fem/vpee.c

Class Vpeemethods . . . . . . . . . . . L e 563
src/fem/vpee.h

Contains declarations forclass Vpee . . . . . . . . . . . 571
src/generic/apolparm.c

Class APOLparmmethods . . . . . . . . . . 575
src/generic/apolparm.h . . L L L e e 586
src/generic/bemparm.c

Class BEMparm methods . . . . . . . . . . 587
src/generic/bemparm.h . . L L L 594
src/generic/femparm.c

Class FEMparm methods . . . . . . . . . . . 595
src/generic/femparm.h

Contains declarations for class APOLparm . . . . . . . . . . . . . . 604
src/generic/geoflowparm.c

Class GEOFLOWparm methods . . . . . . . . . . . e 609
src/generic/geoflowparm.h

Contains declarations for class GEOFLOWparm . . . . . . . . . . . . . ... ... 614
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src/generic/mgparm.c

Class MGparm methods . . . . . . . . . . . 618
src/generic/mgparm.h

Contains declarations for class MGparm . . . . . . . . . . . . 634
src/generic/nosh.c

Class NOshmethods . . . . . . . . . . . . . e 640
src/generic/nosh.h

Contains declarations forclass NOsh . . . . . . . . . . . . L 687
src/generic/pbamparm.c

Class PBAMparm methods . . . . . . . . . . 694
src/generic/pbamparm.h

Contains declarations for class PBAMparm . . . . . . . . . . . 706
src/generic/pbeparm.c

Class PBEparmmethods . . . . . . . . . . . . . e 712
src/generic/pbeparm.h

Contains declarations for class PBEparm . . . . . . . . . . ... 733
src/generic/pbsamparm.c

Class PBSAMparm methods . . . . . . . . . . . . 738
src/generic/pbsamparm.h

Contains declarations for class PBSAMparm . . . . . . . . . . .. 744
src/generic/vacc.c

Class Vaccmethods . . . . . . . . L e 748
src/generic/vacc.h

Contains declarations forclass Vacc . . . . . . . . . . . 777
src/generic/valist.c

Class Valist methods . . . . . . . . . . . . . e 785
src/generic/valist.h

Contains declarations for class Valist . . . . . . . . . . . ... 800
src/generic/vatom.c

Class Vatom methods . . . . . . . . . . . e 804
src/generic/vatom.h

Contains declarations for class Vatom . . . . . . . . ... 809
src/generic/vcap.c

Class Vcap methods . . . . . . . . . . e 814
src/generic/vcap.h

Contains declarations forclass Veap . . . . . . . . . . . 817
src/generic/vclist.c

Class Vclistmethods . . . . . . . . . . . e 820
src/generic/vclist.h

Contains declarations forclass Vclist . . . . . . . . . . . 829
src/generic/vgreen.c

Class Vgreenmethods . . . . . . . . . . L e 834
src/generic/vgreen.h

Contains declarations for class Vgreen . . . . . . . . . . L 842
src/generic/vhal.h

Contains generic macro definitions for APBS . . . . . . . ... o 846
src/generic/vmatrix.h

Contains inclusions for matrix datawrappers . . . . . . . . . . ..o 866
src/generic/vparam.c

Class Vparammethods . . . . . . . . . . . e 869
src/generic/vparam.h

Contains declarations for class Vparam . . . . . . . . . .. 880
src/generic/vpbe.c

Class Vpbe methods . . . . . . . . . . 885
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src/generic/vpbe.h

Contains declarations forclass Vpbe . . . . . . . . . .. 894
src/generic/vstring.c

Class Vstringmethods . . . . . . . . . . L 900
src/generic/vstring.h

Contains declarations forclass Vstring . . . . . . . . . . . 904
src/generic/vunit.h

Contains a collection of useful constants and conversion factors . . . . . . ... ... ... .... 907
src/mg/vgrid.c

Class Vgridmethods . . . . . . . . . . e 922
src/mg/vgrid.h

Potential oracle for Cartesian meshdata . . . . . . . ... .. ... ... . ... ... ... ... 950
src/mg/vmgrid.c

Class Vmgrid methods . . . . . . . . . . . e 956
src/mg/vmgrid.h

Multiresolution oracle for Cartesianmeshdata . . . . . . . . . .. ... ... ... ... ... . 960
src/mg/vopot.c

Class Vopot methods . . . . . . . . . . . L 964
src/mg/vopot.h

Potential oracle for Cartesianmeshdata . . . . . . . . . . . .. .. oo 970
src/mg/vpmg.c

Class Vpmg methods . . . . . . . . . . e 973
src/mg/vpmg.h

Contains declarations forclassVpmg . . . . . . . . . . . . ... ... ... ... .. ... ... 1128
src/mg/vpmgp.c

Class Vpmgp methods . . . . . . . . . . . . . 1157
src/mg/vpmgp.h

Contains declarations forclassVpmgp . . . . . . . . . . ... . ... ... ... ......... 1163
src/pmge/buildAd.c . . . . L e e e e e e e e e e e 1168
src/pmgce/buildAd.h . L L L L 11T
src/pmge/buildBd.c . . .. L e e e e e .. 1178
src/pmge/buildBd.h . . . L L e e e 11TE
src/pmge/buildGd.c . . L L L e e oA
src/pmgc/buildGd.h . . . L L e e 1215
src/pmgce/buildPd.c . . L L L L A2
src/pmgc/buildPd.h . . o L L e e 1236
SIC/pMGC/Cgd.C . . . . e e e e e e e e e e e e e e 1239
src/pmge/cgd.h . L L L e e e e e e e e e oo 1240
SIC/PMQC/GSA.C . . . . e e e e e e e e 1240
sre/pmgce/gsd.h .. L e e e e e e e e 1244
src/pmge/matvecd.C . . . . . L L L e e e e e e e e e e 1245
src/pmge/matvecd.h . .. L L L L e e e e e e oo ... . 1258
Sre/pmge/mgesd.C . . . . . e e e e e e e e e e e e e e e e e e 1264
src/pmge/mgesd.n L L L L L e e e e e 1270
sre/pmge/mgarvd.C . . L L L e e e e e e e e e e e e e e e e e e e 12T
src/pmge/mgdrvd.h Lo L L L e e e e 1279
src/pmge/mgfasd.c . . . . . L e e e e e e e e 1280
src/pmge/mgfasd.h . . L. L e e e e 1287
src/pmge/mgsubd.c . . ... L L e e e e e e e oo 1288
src/pmge/mgsubd.h ... L L L e e e e oo 1300
src/pmge/mikpckd.Cc . . . . . L L L e e e e e e e e e oo oo, . 1308
src/pmge/mikpekd.h .. L L L e e e oo oo 1308
src/pmge/mlinpekd.C . . . L L L L e e e e e e e e e 1310
src/pmge/mlinpekd.h . . . . L e e e oo 1318
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sre/pmge/mypdec.C . . . .. . . e e e e e e e e e e e e oo 1313
src/pmge/mypdec.h . . L L L L e e e e 1319
sre/pmge/newdrvd.C .. L L L L e e e e 13
src/pmge/newdrvd.h L L L L e e e 1324
sre/pmge/newtond.C . . . . . L L L L e e e e e e e e e e e 1325
src/pmge/newtond.h . . L L L L L e e e e oo 1332
SIC/pmgC/powerd.C . . . . . L e e e e e e e e e e e e 1334
src/pmgc/powerd.h . . L L L L e e e e e e e oo ...... 1338
src/pmgce/smoothd.c . . . . . L. e e e e e e 1340
src/pmgce/smoothd.h . . . L L L e e 134
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Topic Documentation

7.1 dependencies

7.2 Vcsm class

A charge-simplex map for evaluating integrals of delta functions in a finite element setting.

Files

« file src/fem/vesm.c

Class Vesm methods.
« file src/fem/vesm.h

Contains declarations for the Vcsm class.

Data Structures

« struct sVesm

Charge-simplex map class.

Typedefs

« typedef struct sVcsm Vesm

Declaration of the Vcsm class as the Vesm structure.

Functions

« VEXTERNC void Gem_setExternalUpdateFunction (Gem xthee, void(xexternalUpdate)(SS *xsimps, int num))
External function for FEtk Gem class to use during mesh refinement.

VEXTERNC Valist * Vcsm_getValist (Vcsm xthee)
Get atom list.

VEXTERNC int Vcsm_getNumberAtoms (Vcsm xthee, int isimp)
Get number of atoms associated with a simplex.

+ VEXTERNC Vatom * Vcsm_getAtom (Vcsm xthee, int iatom, int isimp)

Get particular atom associated with a simplex.
VEXTERNC int Vcsm_getAtomindex (Vesm xthee, int iatom, int isimp)

Get ID of particular atom in a simplex.
VEXTERNC int Vesm_getNumberSimplices (Vcsm xthee, int iatom)

Generated on Mon Jul 27 2026 00:00:00 for APBS by Doxygen



20 Topic Documentation

Get number of simplices associated with an atom.
+ VEXTERNC SS * Vcsm_getSimplex (Vesm xthee, int isimp, int iatom)

Get particular simplex associated with an atom.
* VEXTERNC int Vcsm_getSimplexIndex (Vcsm xthee, int isimp, int iatom)

Get index particular simplex associated with an atom.
* VEXTERNC unsigned long int Vcsm_memChk (Vcsm xthee)

Return the memory used by this structure (and its contents) in bytes.
* VEXTERNC Vesm * Vesm_ctor (Valist xalist, Gem xgm)

Construct Vesm object.
« VEXTERNC int Vcsm_ctor2 (Vcsm xthee, Valist xalist, Gem xgm)

FORTRAN stub to construct Vcsm object.
* VEXTERNC void Vcsm_dtor (Vcsm *xthee)

Destroy Vcsm object.
* VEXTERNC void Vcsm_dtor2 (Vcsm xthee)

FORTRAN stub to destroy Vcsm object.
* VEXTERNC void Vesm_init (Vesm xthee)

Initialize charge-simplex map with mesh and atom data.
» VEXTERNC int Vesm_update (Vcsm xthee, SS sxsimps, int num)

Update the charge-simplex and simplex-charge maps after refinement.

7.2.1 Detailed Description

A charge-simplex map for evaluating integrals of delta functions in a finite element setting.

7.2.2 Typedef Documentation
7.2.2.1 Vesm

typedef struct sVcsm Vcsm
Declaration of the Vcsm class as the Vesm structure.
Definition at line 122 of file vesm.h.

7.2.3 Function Documentation
7.2.3.1 Gem_setExternalUpdateFunction()

VEXTERNC void Gem_setExternalUpdateFunction (

Gem x thee,

void (¥ externalUpdate ) (SS **xsimps, int num))
External function for FEtk Gem class to use during mesh refinement.

Author
Nathan Baker

Parameters

thee The FEtk geometry manager

externalUpdate | Function pointer for call during mesh refinement
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7.2 Vcsm class

7.2.3.2 Vesm_ctor()

VEXTERNC Vcsm * Vcsm_ctor (
Valist * alist,
Gem * gm)

Construct Vcsm object.

Author
Nathan Baker

Note

» The initial mesh must be sufficiently coarse for the assignment procedures to be efficient
» The map is not built until Vesm_init is called

Returns

Pointer to newly allocated Vcsm object

Parameters

alist | List of atoms

gm | FEtk geometry manager defining the mesh

Definition at line 136 of file vesm.c.

7.2.3.3 Vesm_ctor2()

VEXTERNC int Vcsm_ctor2 (
Vcsm * thee,
Valist * alist,

Gem * gm)

FORTRAN stub to construct Vesm object.
Author
Nathan Baker

Note

» The initial mesh must be sufficiently coarse for the assignment procedures to be efficient
» The map is not built until Vesm_init is called

Returns

1 if successful, 0 otherwise

Parameters

thee | The Vcsm object

alist | The list of atoms

gm | The FEtk geometry manager defining the mesh

Definition at line 147 of file vesm.c.
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7.2.3.4 Vecsm_dtor()

VEXTERNC void Vesm_dtor (
Vcsm xx thee)
Destroy Vcsm object.

Author
Nathan Baker

Parameters

’ thee ‘ Pointer to memory location for Vcsm object

Definition at line 292 of file vesm.c.

7.2.3.5 Vcsm_dtor2()

VEXTERNC void Vecsm_dtor2 (

Vcsm x thee)

FORTRAN stub to destroy Vcsm object.
Author
Nathan Baker

Parameters

’ thee ‘ Pointer to Vcsm object

Definition at line 300 of file vesm.c.

7.2.3.6 Vcsm_getAtom()

VEXTERNC Vatom * Vcsm_getAtom (
Vcsm * thee,
int iatom,
int isimp)
Get particular atom associated with a simplex.

Author

Nathan Baker

Returns

Array of atoms associated with a simplex

Parameters

thee | The Vcsm object

iatom | Index of atom in Vcsm list ofr this simplex

isimp | Simplex 1D

Definition at line 77 of file vesm.c.
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7.2.3.7 Vecsm_getAtomindex()

VEXTERNC int Vcsm_getAtomIndex (
Vcsm *x thee,
int iatom,
int isimp)

Get ID of particular atom in a simplex.

Author
Nathan Baker

Returns

Index of atom in Valist object

Parameters

thee | The Vcsm object

iatom | Index of atom in Vcsm list for this simplex

isimp | Simplex ID

Definition at line 88 of file vesm.c.

7.2.3.8 Vecsm_getNumberAtoms()

VEXTERNC int Vcsm_getNumberAtoms (
Vcsm * thee,
int isimp)
Get number of atoms associated with a simplex.

Author
Nathan Baker

Returns

Number of atoms associated with a simplex

Parameters

thee | The Vcsm object

isimp | Simplex ID

Definition at line 69 of file vesm.c.

7.2.3.9 Vcesm_getNumberSimplices()

VEXTERNC int Vcsm_getNumberSimplices (
Vcsm * thee,
int iatom)

Get number of simplices associated with an atom.
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Author
Nathan Baker

Returns

Number of simplices associated with an atom

Parameters

thee | The Vcsm object

iatom | The Valist atom index

Definition at line 99 of file vesm.c.

7.2.3.10 Vcsm_getSimplex()

VEXTERNC SS * Vcsm_getSimplex (
Vecsm * thee,
int isimp,
int iatom)
Get particular simplex associated with an atom.

Author

Nathan Baker

Returns

Pointer to simplex object

Parameters

thee | The Vcsm object

isimp | Index of simplex in Vcsm list

jatom | Valist atom index

Definition at line 109 of file vesm.c.

7.2.3.11 Vcsm_getSimplexindex()

VEXTERNC int Vcsm_getSimplexIndex (
Vcsm *x thee,
int isimp,

int iatom)

Get index particular simplex associated with an atom.

Author
Nathan Baker
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Returns

Gem index of specified simplex

Parameters

thee | The Vcsm object

isimp | Index of simplex in Vcsm list

iatom | Index of atom in Valist

Definition at line 119 of file vesm.c.

7.2.3.12 Vcsm_getValist()

VEXTERNC Valist % Vecsm_getValist (
Vecsm * thee)
Get atom list.

Author
Nathan Baker

Returns

Pointer to Valist atom list

Parameters

’ thee ‘ The Vcsm object

Definition at line 62 of file vesm.c.

7.2.3.13 Vcesm_init()

VEXTERNC void Vecsm_init (
Vcsm x thee)
Initialize charge-simplex map with mesh and atom data.

Author
Nathan Baker

Note

The initial mesh must be sulfficiently coarse for the assignment procedures to be efficient

Parameters

’ thee ‘ The Vcsm object

Definition at line 170 of file vesm.c.
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7.2.3.14 Vcsm_memChk()

VEXTERNC unsigned long int Vecsm_memChk (

Vcsm *x thee)

Return the memory used by this structure (and its contents) in bytes.

Author
Nathan Baker
Returns

The memory used by this structure and its contents in bytes

Parameters

’ thee ‘ The Vcsm object

Definition at line 129 of file vesm.c.

7.2.3.15 Vcsm_update()

VEXTERNC int Vcsm_update (
Vecsm * thee,
SS xx simps,

int num)

Update the charge-simplex and simplex-charge maps after refinement.

Author
Nathan Baker
Returns

1 if successful, 0 otherwise

Parameters

thee The Vecsm object

should represent new entries in the charge-simplex map.

simps | List of pointer to newly created (by refinement) simplex objects. The first simplex is expected to be derived
from the parent simplex and therefore have the same ID. The remaining simplices are the children and

num Number of simplices in simps list

Definition at line 326 of file vesm.c.

7.3 Vietk class

FEtk master class (interface between FEtk and APBS).

Files

« file src/fem/vfetk.c

Class Vfetk methods.
« file src/fem/vfetk.h

Contains declarations for class Vfetk.
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Data Structures

« struct sVfetk

Contains public data members for Vfetk class/module.
« struct sVfetk_LocalVar

Vfetk LocalVar subclass.

Macros

+ #define VRINGMAX 1000

Maximum number of simplices in a simplex ring.
+ #define VATOMMAX 1000000

Maximum number of atoms associated with a vertex.

Typedefs

* typedef enum eVfetk_LsolvType Vfetk_LsolvType

Declare FEMparm_LsolvType type.
 typedef enum eVfetk_MeshLoad Vfetk_MeshLoad

Declare FEMparm_GuessType type.
+ typedef enum eVfetk_NsolvType Vfetk_NsolvType

Declare FEMparm_NsolvType type.
+ typedef enum eVfetk_GuessType Vfetk_GuessType

Declare FEMparm_GuessType type.
« typedef enum eVfetk_PrecType Vietk_PrecType

Declare FEMparm_GuessType type.
« typedef struct sVfetk_LocalVar Vfetk_LocalVar

Declaration of the Vfetk_LocalVar subclass as the Vfetk_LocalVar structure.
« typedef struct sVfetk Vfetk

Declaration of the Vfetk class as the Vfetk structure.

Enumerations

» enum eVfetk_LsolvType { VLT_SLU =0, VLT_MG =1, VLT_CG =2, VLT_BCG =3}
Linear solver type.
» enum eVfetk_MeshLoad { VML_DIRICUBE , VML_NEUMCUBE , VML_EXTERNAL }

Mesh loading operation.
» enum eVfetk_NsolvType { VNT_NEW =0, VNT_INC =1, VNT_ARC =2}

Non-linear solver type.
» enum eVfetk_GuessType { VGT_ZERO =0, VGT_DIRI =1 , VGT_PREV =2}

Initial guess type.
+ enum eVfetk_PrecType { VPT_IDEN =0, VPT_DIAG =1, VPT_MG =2}

Preconditioner type.
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Functions

» VPUBLIC double Vfetk_energy (Vfetk xthee, int color, int nonlin)
Return the total electrostatic energy.
* VEXTERNC Gem * Vfetk_getGem (Vfetk xthee)
Get a pointer to the Gem (grid manager) object.
+ VEXTERNC AM x Vietk_getAM (Vfetk xthee)
Get a pointer to the AM (algebra manager) object.
« VEXTERNC Vpbe * Vfetk_getVpbe (Vfetk xthee)
Get a pointer to the Vpbe (PBE manager) object.
* VEXTERNC Vcsm * Vfetk_getVesm (Vietk xthee)
Get a pointer to the Vcsm (charge-simplex map) object.
» VEXTERNC int Vfetk_getAtomColor (Vfetk xthee, int iatom)
Get the partition information for a particular atom.
+ VEXTERNC Vfetk x Vfetk_ctor (Vpbe *pbe, Vhal_PBEType type)
Constructor for Vfetk object.
« VEXTERNC int Vietk_ctor2 (Vfetk xthee, Vpbe xpbe, Vhal _PBEType type)
FORTRAN stub constructor for Vfetk object.
« VEXTERNC void Vfetk_dtor (Vfetk xxthee)
Object destructor.
» VEXTERNC void Vfetk_dtor2 (Vfetk xthee)
FORTRAN stub object destructor.
« VEXTERNC double * Vfetk_getSolution (Vfetk xthee, int xlength)
Create an array containing the solution (electrostatic potential in units of kT /e) at the finest mesh level.
« VEXTERNC void Vfetk_setParameters (Vfetk xthee, PBEparm xpbeparm, FEMparm xfeparm)
Set the parameter objects.
+ VEXTERNC double Vfetk_dgmEnergy (Vfetk xthee, int color)
Get the "mobile charge" and "polarization" contributions to the electrostatic energy.
« VEXTERNC double Vfetk_gfEnergy (Vfetk xthee, int color)
Get the "fixed charge" contribution to the electrostatic energy.
« VEXTERNC unsigned long int Vfetk_memChk (Vfetk xthee)
Return the memory used by this structure (and its contents) in bytes.
» VEXTERNC void Vfetk_setAtomColors (Vfetk xthee)
Transfer color (partition ID) information frmo a partitioned mesh to the atoms.
« VEXTERNC void Bmat_printHB (Bmat *thee, char xfname)

Writes a Bmat to disk in Harwell-Boeing sparse matrix format.
« VEXTERNC Vrc_Codes Vfetk_genCube (Vfetk xthee, double center[3], double length[3], Vfetk_MeshLoad
meshType)

Construct a rectangular mesh (in the current Vfetk object).
« VEXTERNC Vrc_Codes Vfetk_loadMesh (Vfetk xthee, double center[3], double length[3], Vfetk_MeshLoad
meshType, Vio xsock)

Loads a mesh into the Vfetk (and associated) object(s).
* VEXTERNC PDE * Vfetk_PDE_ctor (Vfetk xfetk)

Constructs the FEtk PDE object.
« VEXTERNC int Vfetk_PDE_ctor2 (PDE xthee, Vfetk xfetk)

Intializes the FEtk PDE object.
» VEXTERNC void Vfetk_PDE_dtor (PDE xxthee)

Destroys FEtk PDE object.
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« VEXTERNC void Vfetk_PDE_dtor2 (PDE xthee)

FORTRAN stub: destroys FEtk PDE object.
» VEXTERNC void Vfetk_PDE_initAssemble (PDE xthee, int ip[], double rp[])

Do once-per-assembly initialization.
+ VEXTERNC void Vfetk_PDE_initElement (PDE xthee, int elementType, int chart, double tvx[ [VAPBS_DIM], void
xdata)
Do once-per-element initialization.
+ VEXTERNC void Vfetk_PDE_initFace (PDE xthee, int faceType, int chart, double tnvec[])

Do once-per-face initialization.
+ VEXTERNC void Vfetk_PDE_initPoint (PDE xthee, int pointType, int chart, double txq[], double tU[], double
tdU[ ]J[VAPBS_DIM])
Do once-per-point initialization.
+ VEXTERNC void Vfetk_PDE_Fu (PDE xthee, int key, double F[])
Evaluate strong form of PBE. For interior points, this is:
» VEXTERNC double Vfetk_PDE_Fu_v (PDE xthee, int key, double V[], double dV[][VAPBS_DIM])

This is the weak form of the PBE; i.e. the strong form integrated with a test function to give:
+ VEXTERNC double Vfetk PDE_DFu_wv (PDE xthee, int key, double W[], double dW[][VAPBS_DIM], double
V[], double dV[][VAPBS_DIM])
This is the linearization of the weak form of the PBE; e.g., for use in a Newton iteration. This is the functional linearization
of the strong form integrated with a test function to give:
+ VEXTERNC void Vfetk_PDE_delta (PDE xthee, int type, int chart, double txq[ ], void xuser, double F[])

Evaluate a (discretized) delta function source term at the given point.
+ VEXTERNC void Vfetk_PDE_u_D (PDE =xthee, int type, int chart, double txq[], double F[])

Evaluate the Dirichlet boundary condition at the given point.
« VEXTERNC void Vfetk_PDE_u_T (PDE =xthee, int type, int chart, double txq[], double F[])

Evaluate the "true solution" at the given point for comparison with the numerical solution.
+ VEXTERNC void Vfetk_PDE_bisectEdge (int dim, int dimll, int edgeType, int chart[], double vx[ ][VAPBS_DIM])

Define the way manifold edges are bisected.
+ VEXTERNC void Vfetk_PDE_mapBoundary (int dim, int dimll, int vertexType, int chart, double vx[VAPBS_DIM])

Map a boundary point to some pre-defined shape.
« VEXTERNC int Vfetk PDE_markSimplex (int dim, int dimll, int simplexType, int faceType[VAPBS_NVS], int
vertexType[VAPBS_NVS], int chart[], double vx[ ][VAPBS_DIM], void xsimplex)
User-defined error estimator — in our case, a geometry-based refinement method; forcing simplex refinement at the dielec-
tric boundary and (for non-regularized PBE) the charges.
* VEXTERNC void Vfetk_PDE_oneChart (int dim, int dimll, int objType, int chart[], double vx[][VAPBS_DIM], int
dimV)
Unify the chart for different coordinate systems — a no-op for us.

+ VEXTERNC double Vfetk_PDE_Ju (PDE xthee, int key)

Energy functional. This returns the energy (less delta function terms) in the form:

+ VEXTERNC void Vfetk_externalUpdateFunction (SS xxsimps, int num)

External hook to simplex subdivision routines in Gem. Called each time a simplex is subdivided (we use it to update the
charge-simplex map).

« VEXTERNC int Vietk_PDE_simplexBasisInit (int key, int dim, int comp, int *xndof, int dof[ ])

Initialize the bases for the trial or the test space, for a particular component of the system, at all quadrature points on the
master simplex element.

+ VEXTERNC void Vfetk_PDE_simplexBasisForm (int key, int dim, int comp, int pdkey, double xq[ ], double basis[])
Evaluate the bases for the trial or test space, for a particular component of the system, at all quadrature points on the
master simplex element.

» VEXTERNC void Vfetk_readMesh (Vfetk xthee, int skey, Vio *sock)
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Read in mesh and initialize associated internal structures.
VEXTERNC void Vfetk_dumpLocalVar ()
Debugging routine to print out local variables used by PDE object.
VEXTERNC int Vietk_fillArray (Vfetk xthee, Bvec xvec, Vdata_Type type)
Fill an array with the specified data.

* VEXTERNC int Vfetk_write (Vfetk xthee, const char xiodev, const char xiofmt, const char xthost, const char
xfname, Bvec xvec, Vdata_Format format)

Write out data.
VEXTERNC Vrc_Codes Vfetk_loadGem (Vfetk xthee, Gem xgm)

Load a Gem geometry manager object into Vfetk.

7.3.1 Detailed Description

FEtk master class (interface between FEtk and APBS).

7.3.2 Macro Definition Documentation
7.3.2.1 VATOMMAX

#define VATOMMAX 1000000
Maximum number of atoms associated with a vertex.
Definition at line 1779 of file vfetk.c.

7.3.2.2 VRINGMAX

#define VRINGMAX 1000
Maximum number of simplices in a simplex ring.
Definition at line 1776 of file vfetk.c.

7.3.3 Typedef Documentation
7.3.3.1 Vietk

typedef struct sVfetk Vfetk
Declaration of the Vfetk class as the Vfetk structure.
Definition at line 207 of file vfetk.h.

7.3.3.2 Vfetk_GuessType

typedef enum eVfetk_GuessType Vfetk_ GuessType
Declare FEMparm_GuessType type.
Definition at line 148 of file vfetk.h.

7.3.3.3 Vfetk_LocalVar

typedef struct sVfetk_LocalVar Vfetk_LocalVar
Declaration of the Vfetk LocalVar subclass as the Vfetk LocalVar structure.
Definition at line 259 of file vfetk.h.

7.3.3.4 Vfetk_LsolvType

typedef enum eVfetk_LsolvType Vfetk_ LsolvType
Declare FEMparm_LsolvType type.
Definition at line 97 of file vfetk.h.
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7.3.3.5 Vfetk_MeshLoad

typedef enum eVfetk_MeshlLoad Vfetk_MeshLoad
Declare FEMparm_GuessType type.
Definition at line 114 of file vfetk.h.

7.3.3.6 Vfetk_NsolvType

typedef enum eVfetk_ NsolvType Vfetk NsolvType
Declare FEMparm_NsolvType type.
Definition at line 131 of file vfetk.h.

7.3.3.7 Vfetk_PrecType

typedef enum eVfetk_ PrecType Vfetk_PrecType
Declare FEMparm_GuessType type.
Definition at line 165 of file vfetk.h.

7.3.4 Enumeration Type Documentation
7.3.4.1 eVfetk_GuessType

enum eVfetk_GuessType
Initial guess type.

Note

Do not change these values; they correspond to settings in FEtk

Enumerator
VGT_ZERO | Zero initial guess
VGT_DIRI Dirichlet boundary condition initial guess

VGT_PREV | Previous level initial guess

Definition at line 138 of file vfetk.h.

7.3.4.2 eVietk_LsolvType

enum eVfetk_LsolvType
Linear solver type.

Note

Do not change these values; they correspond to settings in FEtk

Enumerator
VLT_SLU | SuperLU direct solve
VLT_MG Multigrid
VLT_CG Conjugate gradient
VLT_BCG | BiCGStab

Definition at line 86 of file vfetk.h.
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7.3.4.3 eVfetk_MeshLoad

enum eVfetk_MeshLoad
Mesh loading operation.

Enumerator
VML_DIRICUBE Dirichlet cube
VML_NEUMCUBE | Neumann cube
VML_EXTERNAL External mesh (from socket)

Definition at line 104 of file vfetk.h.

7.3.4.4 eVietk_NsolvType

enum eVfetk NsolvType
Non-linear solver type.

Note

Do not change these values; they correspond to settings in FEtk

Enumerator
VNT_NEW | Newton solver
VNT_INC Incremental
VNT_ARC | Psuedo-arclength

Definition at line 121 of file vfetk.h.

7.3.4.5 eVfetk_PrecType

enum eVfetk_PrecType
Preconditioner type.

Note

Do not change these values; they correspond to settings in FEtk

Enumerator
VPT_IDEN | Identity matrix
VPT_DIAG | Diagonal scaling
VPT_MG Multigrid

Definition at line 155 of file vfetk.h.

7.3.5 Function Documentation
7.3.5.1 Bmat_printHB()

VEXTERNC void Bmat_printHB (
Bmat * thee,

char *x fname)
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Writes a Bmat to disk in Harwell-Boeing sparse matrix format.
Author
Stephen Bond

Note

This is a friend function of Bmat

Bug Hardwired to only handle the single block symmetric case.

Parameters

thee The matrix to write

fname | Filename for output

Definition at line 1026 of file vfetk.c.

7.3.5.2 Vfetk_ctor()

VEXTERNC Vfetk *x Vfetk_ctor (
Vpbe * pbe,
Vhal_PBEType type)

Constructor for Vfetk object.

Author
Nathan Baker

Returns

Pointer to newly allocated Vfetk object
Note

This sets up the Gem, AM, and Aprx FEtk objects but does not create a mesh. The easiest way to create a mesh
is to then call Vfetk_genCube

Parameters

pbe | Vpbe (PBE manager object)

type | Version of PBE to solve

Definition at line 532 of file vfetk.c.

7.3.5.3 Vfetk_ctor2()

VEXTERNC int Vfetk_ctor2 (
Vfetk * thee,
Vpbe * pbe,
Vhal_PBEType type)
FORTRAN stub constructor for Vietk object.

Generated on Mon Jul 27 2026 00:00:00 for APBS by Doxygen



34 Topic Documentation

Author
Nathan Baker

Returns

1 if successful, 0 otherwise
Note

This sets up the Gem, AM, and Aprx FEtk objects but does not create a mesh. The easiest way to create a mesh
is to then call Vfetk_genCube

Parameters

thee | Vfetk object memory

pbe | PBE manager object

type | Version of PBE to solve

Definition at line 545 of file vfetk.c.

7.3.5.4 Vietk_dgmEnergy()

VEXTERNC double Vfetk_dgmEnergy (
Vfetk * thee,
int color)
Get the "mobile charge" and "polarization" contributions to the electrostatic energy.
Using the solution at the finest mesh level, get the electrostatic energy due to the interaction of the mobile charges with
the potential and polarization of the dielectric medium:

_ 1 2 —2 —qiu(x) 1 2
G= 11 ;czqi '/n (x)e dz + 5 e(Vu)=dx

for the NPBE and 1 1
G = 3 /R2(m)u2(x)da: + 3 /e(Vu)de

for the LPBE. Here i denotes the counterion species, I is the bulk ionic strength, Ez(x) is the modified Debye-Huckel
parameter, ¢; is the concentration of species 4, ¢; is the charge of species i, ¢ is the dielectric function, and u(z) is the
dimensionless electrostatic potential. The energy is scaled to units of k;7T'.

Author
Nathan Baker

Parameters
thee | Vfetk object

color | Partition restriction for energy evaluation, only used if non-negative
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Returns

The "mobile charge" and "polarization" contributions to the electrostatic energy in units of kT

Parameters
thee | The Vfetk object

color | Partition restriction for energy calculation; if non-negative, energy calculation is restricted to the specified
partition (indexed by simplex and atom colors

Definition at line 842 of file vfetk.c.

7.3.5.5 Vfetk_dtor()

VEXTERNC void Vfetk_dtor (
Vfetk *x thee)
Object destructor.

Author
Nathan Baker

Parameters

’ thee ‘ Pointer to memory location of Vfetk object

Definition at line 625 of file vfetk.c.

7.3.5.6 Vfetk_dtor2()

VEXTERNC void Vfetk_dtor2 (
Vfetk * thee)
FORTRAN stub object destructor.

Author
Nathan Baker

Parameters

’ thee ‘ Pointer to Vfetk object to be destroyed

Definition at line 633 of file vfetk.c.

7.3.5.7 Vfetk_dumpLocalVar()

VEXTERNC void Vfetk_dumpLocalVar ()
Debugging routine to print out local variables used by PDE object.

Author
Nathan Baker

Bug This function is not thread-safe

Definition at line 2255 of file vfetk.c.
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7.3.5.8 Vietk_energy()

VEXTERNC double Vfetk_energy (

Vfetk * thee,

int color,

int nonlin)
Return the total electrostatic energy.
Using the solution at the finest mesh level, get the electrostatic energy using the free energy functional for the Poisson-
Boltzmann equation without removing any self-interaction terms (i.e., removing the reference state of isolated charges
present in an infinite dielectric continuum with the same relative permittivity as the interior of the protein) and return the
result in units of kpT'. The argument color allows the user to control the partition on which this energy is calculated; if
(color == -1) no restrictions are used. The solution is obtained from the finest level of the passed AM object, but atomic
data from the Vfetk object is used to calculate the energy.

Author
Nathan Baker

Returns
Total electrostatic energy in units of kT

< Total energy
<
<

Parameters
thee THe Vfetk object

color | Partition restriction for energy calculation; if non-negative, energy calculation is restricted to the specified
partition (indexed by simplex and atom colors

nonlin | 1f 1, the NPBE energy functional is used; otherwise, the LPBE energy functional is used. If -2, SMPBE is
used.

Definition at line 693 of file vfetk.c.

7.3.5.9 Vietk_externalUpdateFunction()

VEXTERNC void Vfetk_externalUpdateFunction (

SS *xx simps,

int num)
External hook to simplex subdivision routines in Gem. Called each time a simplex is subdivided (we use it to update the
charge-simplex map).

Author
Nathan Baker

Bug This function is not thread-safe.

Parameters

simps | List of parent (simps[0]) and children (remainder) simplices

num Number of simplices in list

Definition at line 2078 of file vfetk.c.
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7.3.5.10 Vfetk_fillArray()

VEXTERNC int Vfetk_fillArray (
Vfetk * thee,
Bvec * vec,
Vdata_Type type)

Fill an array with the specified data.

Author

Nathan Baker

Note

This function is thread-safe

Bug Several values of type are not implemented

Returns

1 if successful, 0 otherwise

Parameters
thee | The Vfetk object with the data

vec | The vector to hold the data

type | THe type of data to write

Definition at line 2299 of file vfetk.c.

7.3.5.11 Vfetk_genCube()

VEXTERNC Vrc_Codes Vfetk_genCube (
Vfetk *x thee,
double center[3],
double length[3],
Vfetk_MeshLoad meshType)
Construct a rectangular mesh (in the current Vfetk object).

Author
Nathan Baker

Generates a new cube mesh within the provided Vfetk object based on the specified mesh type. Creates a new copy of
the mesh based on the global variables at the top of the file and the mesh type, then recenters the mesh based on the
center and length variables provided to the function.

Parameters
thee Vfetk object
center Center for mesh, which the new mesh will adjust to
length Mesh lengths, which the new mesh will adjust to
meshType | Mesh boundary conditions

Definition at line 885 of file vfetk.c.
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7.3.5.12 Vfetk_getAM()

VEXTERNC AM *x Vfetk_getAM (
Vfetk * thee)

Get a pointer to the AM (algebra manager) object.

Author
Nathan Baker

Returns

Pointer to the AM (algebra manager) object

Parameters
] thee \ The Vietk object

Definition at line 497 of file vfetk.c.

7.3.5.13 Vietk_getAtomColor()

VEXTERNC int Vfetk_getAtomColor (
Vfetk * thee,
int iatom)

Get the partition information for a particular atom.
Author
Nathan Baker

Note

Friend function of Vatom

Returns

Partition 1D

Parameters
thee | The Vfetk object

jatom | Valist atom index

Definition at line 517 of file vfetk.c.

7.3.5.14 Vfetk_getGem()

VEXTERNC Gem * Vfetk_getGem (
Vfetk x thee)
Get a pointer to the Gem (grid manager) object.

Author
Nathan Baker
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Returns

Pointer to the Gem (grid manager) object

Parameters

’ thee ‘ Vfetk object

Definition at line 490 of file vfetk.c.

7.3.5.15 Vfetk_getSolution()

VEXTERNC double * Vfetk_getSolution (
Vfetk * thee,
int % length)
Create an array containing the solution (electrostatic potential in units of kg7/e) at the finest mesh level.

Author
Nathan Baker and Michael Holst

Note

The user is responsible for destroying the newly created array

Returns

Newly created array of length "length" (see above); the user is responsible for destruction

Parameters

thee Vfetk object with solution

length | Ste to length of the newly created solution array

Definition at line 641 of file vfetk.c.

7.3.5.16 Vfetk_getVesm()

VEXTERNC Vcsm x Vfetk_getVesm (
Vfetk * thee)
Get a pointer to the Vcsm (charge-simplex map) object.

Author
Nathan Baker

Returns

Pointer to the Vcsm (charge-simplex map) object

Parameters
] thee \ The Vietk object

Definition at line 510 of file vfetk.c.

Generated on Mon Jul 27 2026 00:00:00 for APBS by Doxygen



40

Topic Documentation

7.3.5.17 Vfetk_getVpbe()

VEXTERNC Vpbe * Vfetk_getVpbe (
Vfetk * thee)
Get a pointer to the Vpbe (PBE manager) object.

Author
Nathan Baker

Returns

Pointer to the Vpbe (PBE manager) object

Parameters
] thee \ The Vfetk object

Definition at line 503 of file vfetk.c.

7.3.5.18 Vfetk_loadGem()

VEXTERNC Vrc_Codes Vf