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C Functions
i nt DBAddDbl Conponent (Obj ect *obj ect, char
*conpnanme, double d);
i nt DBAddFI t Conponent (Obj ect *obj ect,
char *conpnane, double f);
i nt DBAddI nt Conponent (Obj ect *obj ect,
char *conpnane, int i);
int DBAddOpti on(DBoptlist *optlist,
int option, void *val ue);
i nt DBAddSt r Conponent (Obj ect *obj ect,
char *conpnane, char *s);
i nt DBAddVar Conponent ( DBOhj ect *obj ect,
char *conpnane, char *vardata);
DBconpoundar ray *DBAl | ocConpoundarray(voi d);
DBedgel i st *DBAI | ocEdgel i st (void);
DBf acel i st *DBAI | ocFacel i st (void);
DBrateri al *DBAl | ocMateri al (void);
DBmat speci es *DBAl | ocMat speci es(voi d);
DBrneshvar *DBAl | ocMeshvar (voi d);
DBmul timesh *DBAl | ocMul ti mesh(voi d);
DBnul tivar *DBAI |l ocMul tivar (void);
DBpoi nt mesh *DBAl | ocPoi nt mesh(voi d);
DBquadnesh *DBAI | ocQuadnesh(voi d);
DBquadvar *DBAI | ocQuadvar (voi d);
DBucdnmesh *DBAI | ocUcdnesh(voi d);
DBucdvar *DBAI | ocUcdvar (voi d);
DBzonel i st *DBAI | ocZonel i st (voi d);
DBf acel i st *DBCal cExt er nal Facel i st (
int nodelist[], int nnodes,
int origin, int shapesize[],
int shapecnt[], int nshapes,
int matlist[], int bnd_nethod);
DBf acel i st *DBCal cExt er nal Facel i st 2(
int nodelist[], int nnodes,
nt lo_offset, int hi_offset,
nt origin, int shapetype[],
nt shapesi ze[], int shapecnt[],
nt nshapes, int matlist[],
nt bnd_net hod) ;
i nt DBCl ear Obj ect ( DBobj ect *obj ect);
int DBClearOptlist(DBoptlist *optlist);
int DBCl ose(DBfile *dbfile);
int DBContinue(DBfile *dbfile);
DBfil e *DBCreate(char *pathnanme, int node,
int target, char *fileinfo, int filetype);
char *DBErr Func(void);
int DBErrno(void);
char *DBErr String(void);
voi d *DBFortranAccessPointer(int value);
int DBFortranAl |l ocPointer(void *);
voi d DBFortranRenovePoi nter (int);
i nt DBFreeConpoundar ray(DBconpoundarray *Xx);
nt DBFreeEdgel i st (DBedgel i st *x);
nt DBFreeFacel i st (DBfacelist *x);
nt DBFreeMaterial (DBnaterial *x);
nt DBFreeMat speci es(DBmat speci es *Xx);
nt DBFreeMeshvar (DBneshvar *x);
nt DBFreeMil timesh(DBnul timesh *x);
nt DBFreeMul tivar (DBnul tivar *x);

nt DBFreeObj ect (DBobj ect *Xx);

nt DBFreeOptlist(DBoptlist *optlist);

nt DBFreePoi nt mresh( DBpoi nt mesh *x) ;

nt DBFreeQuadnesh( DBquadnmesh *Xx);

nt DBFreeQuadvar ( DBquadvar *x);

nt DBFreeUcdnmesh( DBucdnesh *x);

nt DBFreeUcdvar ( DBucdvar *x);

nt DBFreeZonel i st (DBzonelist *x);

void *DBCet Att (DBfile *dbfile, char *varnane,
char *attnane);

voi d *DBGet Conponent (DBfile *dbfile,
char *obj nane, char *conpnane);

i nt DBGet Conponent Type(DBfile *dbfile, char
*obj name, char *conpnane);

DBconpoundar ray *DBGet Conpoundarray(
DBfile *dbfile, char *arraynane);

DBcurve *DBGet Curve(DBfile *dbfile,

char *curvenane);

| | ong DBGet Dat aReadMask( voi d);

int DBGetDir(DBfile *dbfile, char *dirnane);

DBmat eri al *DBGet Material (DBfile *dbfile,
char *mat _nane);

DBmat speci es *DBGet Mat speci es(DBfile *dbfile,
char *ms_nane);

DBrul timat *DBGet Mul timat (DBfile *dbfile,
char *nane);

DBmul timesh *DBGet Mul ti mesh(DBfile *dbfile,
char *meshnane) ;

DBmul tivar *DBGet Mul tivar (DBfile *dbfile,
char *varnane);

DBmul ti mat speci es *DBGet Mul t i mat speci es(
DBfile *dbfile, char *nane);

DBPoi nt mesh * DBGet Poi nt nesh(DBfile *dbfile,
char *meshnane) ;

DBnmeshvar *DBGet Poi ntvar (DBfile *dbfile,
char *varnane);

DBquadnesh *DBGet Quadnesh(DBfile *dbfile,
char *meshnane) ;

DBquadvar *DBGet Quadvar (DBfile *dbfile,
char *varnane);

DBt oc *DBGet Toc(DBfile *dbfile);

DBucdnmesh *DBGet Ucdnesh(DBfile *dbfile,
char *neshnane);

DBucdvar *DBGet Ucdvar (DBfile *dbfile,
char *varnane);

voi d *DBGet Var (DBfile *dbfile, char *varnane);

int DBGetVarBytelLength(DBfile *dbfile,
char *varnane);

int DBGetVarLength(DBfile *dbfile,
char *varnane);

int DBGet Var Type(DBfile *dbfile,
char *varnane);

i nt DBI ngConpoundarray(DBfile *dbfile, char*
nane, char *el etmanes[], int *el enl engt hs,
int nelens, int nvalues, int datatype);

int DBIngFile(char *filenane);

int DBl ngMeshname(DBfile *dbfile,
char *varnane, char *neshnane);

int DBl ngMeshtype(DBfile *dbfile,
char *meshnane) ;

int DBIngVarExi sts(DBfile *dbfile,

char *nane);

DBObj ect Type DBl nqVar Type(DBfile *dbfile,

char *nane);

DBobj ect *DBMakeOhj ect (char *obj nane,

int objtype, int maxconps);

DBopt | i st *DBMakeOptli st (int maxopts);
int DBWDir(DBfile *dbfile, char *dirnane);
DBfil e *DBOpen(char *nane, int type,

nt
nt

nt

nt

nt

nt

nt

nt

nt

nt

nt

nt

int node);

DBPause(DBfil e *dbfile);

DBPut Conpoundarray(DBfile *dbfile,

char *name, char *el etmmanes|[],

int *elem engths, int nelens,

voi d *val ues, int nvalues, int datatype,
DBoptlist *optlist);

DBPut Curve(DBfile *dbfile,

char *curvenane, void *xvals,

void *yvals, int datatype, int npoints,
DBoptlist *optlist);

DBPut Facel i st (DBfile *dbfile, char *nane,
int nfaces, int ndins, int nodelist[],
int Inodelist, int origin, int zoneno[],
int shapesize[], int shapecnt[],

int nshapes, int types[], int typelist[],
int ntypes);

DBPut Mat eri al (DBfile *dbfile, char *nane,
char *meshnane, int nmat, int matnos[],
int matlist[], int dinms[], int ndins,

int mx_next[],int mx_mat[],

int mx_zone[], float mx_vf[],

int mxlen, int datatype,

DBoptlist *optlist);

DBPut Mat speci es(DBfil e *dbfil e,

char *name, char *matnane,

int nspecies_nf, float species_nf[],

int nmatspec[], int nmat, int datatype,
int speclist[], int dins[], int ndins,
int mx_list[], int mxlen,

DBoptlist *optlist);

DBPut Mul ti nat (DBfile *dbfile, char *nane,
int nmat, char *matnanes[],

DBoptlist *optlist);

DBPut Mul ti mat speci es(DBfile *dbfile,

char *nanme, int nspec, char *specnanes[],
DBoptlist *optlist);

DBPut Mul ti nesh(DBfile *dbfile, char *name,
int nmesh, char *meshnanes[],

int meshtypes[], DBoptlist *optlist);
DBPut Mul tivar (DBfile *dbfile, char *nane,
int nvar, char *varnanes[],

int vartypes[], DBoptlist *optlist);
DBPut Poi nt nesh(DBfil e *dbfile, char *name,
int ndims, float *coords[], int nels,

int datatype, DBoptlist *optlist)

DBPut Poi ntvar (DBfile *dbfile, char *nane,
char *meshnane, int nvars, float *vars[],
int nels, int datatype,

DBoptlist *optlist);
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int

DBPut Poi ntvar 1(DBfil e *dbfile, char *name,
char *meshnane, float var[], int nels,
int datatype, DBoptlist *optlist);

DBPut Quadrmesh(DBfil e *dbfile, char *nane,
char *coordnanes[], float *coords[],

int dins[], int ndins, int datatype,

int coordtype, DBoptlist *optlist)

DBPut Quadvar (DBfile *dbfile, char *nane,
char *neshnane, int nvars,

char *varnanes[], float *vars[],

int dins[], int ndins, float *mixvars[],
int mxlen, int datatype, int centering,
DBopt|ist *optlist)

DBPut Quadvar 1(DBfile *dbfile, char *nane,

char *nmeshnanme, float *var, int dins[],
int ndins, float *mixvar, int mxlen,
int datatype, int centering,

DBoptlist *optlist)

DBPut Ucdnesh(DBfil e *dbfile, char *nane,
int ndinms, char *coordnanes[],

float *coords[], int nnodes, int nzones,
char *zonel _name, char *facel _nane,

int datatype, DBoptlist *optlist)

DBPut Ucdvar (DBfil e *dbfile, char *nane,

char *meshnane, int nvars,

char *varnanes[], float *vars[],
float *m xvars[], int nmixlen,
int datatype, int centering,

DBoptlist *optlist)

DBPut Ucdvar 1(DBfil e *dbfile,

int nels,

char *nane,

char *nmeshnane, float *var, int nels,
float *mixvar, int mxlen, int datatype,
int centering, DBoptlist *optlist);

DBPut Zonel i st (DBfile *dbfile,
char *nane, int nzones, int ndins,

int nodelist[], int Inodelist, int origin,
int shapesize[], int shapecnt[],

i nt nshapes);

DBPut Zonel i st2(DBfile *dbfile,

char *name, int nzones, int ndins,

int nodelist[], int Inodelist, int
int lo_offset, int hi_offset,

int shapetype[], int shapesize[],
int shapecnt[], int nshapes);
DBReadAtt (DBfile *dbfile, char *varnane,
char *attnanme, void *results);

DBReadVar (DBfil e *dbfile, char *varnane,
void *result);

DBReadVar 1(DBfile *dbfil e,
int offset, void *result);
DBReadVar Sl i ce(DBfile *dbfile,
char *varnanme, int *offset, int
int *stride, int ndins,

origin,

char *var nane,

*| engt h,
void *result);

| | ong DBGet Dat aReadMask( | ong mask);

int

voi d DBShowErrors(int

DBSetDir (DBfile *dbfile,
I evel,
voi d(*func) (char*));

char *pat hnane) ;

| char *DBVersion(void);

Jint

nt DBWite(DBfile *dbfile, char *varnane,
void *var, int *dinms, int ndins,
int datatype);

nt DBWiteConponent (DBfile *dbfile, DBobject
*obj ect, char *conpname, char *prefix,
char *datatype, void *var, int nd,
long *count);

nt DBWiteCbject(DBfile *dbfile,

DBobj ect *object);

DBWiteSlice(DBfile *dbfile,char *varnamne,

void *var, int datatype, int *offset, int

*len, int *stride, int *dins, int ndins);

_Fortran Functions

nt eger function dbaddcopt(optlist_id, option,
cval ue, |cval ue)

nt eger function dbadddopt (optlist_id, option,
dval ue)

nt eger function dbaddi opt(optlist_id, option,
i val ue)

nt eger function dbaddropt(optlist_id, option,
rval ue)

nteger function dbcal cfl (znodelist, nnodes,
origin, zshapesize, zshapecnt, nzshapes,
matlist, bnd_nethod, id)

nteger function dbcl ose(dbid)

nt eger function dbcreate(pat hnanme, | pathnane,
nmode, target, fileinfo, Ifileinfo,
filetype, dbid)

nt eger function dbfgetca(dbid,
val ues, nval ues)

nteger function dbfreeoptlist(optlist_id)

nt eger function dbgetca(dbid, nanme, | nane,

nane, | nane,

enanes, |enanes, el engths, nel ens, val ues,
nval ues, datatype)

nteger function dbgetcurve(dbid, curvenaneg,
| curvenane, maxpoints, xvals, yvals,
dat at ype, npoints)

nt eger function dbingca(dbid, nanme, | nane,
tl enanmes, nel ens, nval ues, datatype)

nteger function dbingfile(filenane)

nteger function dbingl en(dbid, varnane,
I varnane, |en)

nteger function dbnkdir(dbid, dirnane,
I di rnane, id)

nteger function dbnkoptli st (naxopts,
optlist_id)

nteger function dbopen(nane, |nane, type,
node, dbi d)
nteger function dbputca(dbid, name, | nane,

enanes, |enanes, el engths, nel ens, val ues,
nval ues, datatype, optlist_id, id)
nt eger function dbputcurve (dbid, curvenane,
| curvenane, xvals, yvals, datatype,
npoints, optlist_id, id)
nteger function dbputfl (dbid,

nane, | nane,

nfaces, ndinms, nodelist,|nodelist, origin,
zoneno, shapesi ze, shapecnt, nshapes,
types, typelist, ntypes, idfl)

nteger function dbput mat (dbid, nane, | naneg,
meshnane, | meshnane, nmat, natnos,
matlist, dinms, ndins, mx_next, mx_mat,
m x_zone, mx_vf, mxlen, datatype,
optlist_id, id)

nt eger function dbputmat (dbi d, nane, | naneg,
nmat, natnanmes, | natnanmes, optlist_id, id)

nt eger function dbput mesh(dbi d, name, | namne,
nnmesh, neshnanes, | neshnames, neshtypes,
optlist_id, id)

nteger function dbput msp(dbid, nanme, | naneg,
mat nane, | natnane, nnat, nnmatspec,
speclist, dims, ndins, nspecies_nf,
speci es_nf, m x_speclist, mxlen,
datatype, optlist_id, id)

nt eger function dbputnmvar(dbi d, nane, |naneg,
mreshnane, | meshnane, optlist_id, id)

nt eger function dbputpn(dbid, nane, | nane,
ndinms, X, y, z, nels, datatype,
optlist_id, id)

nteger function dbputpvl(dbid, nane, |naneg,
meshnane, | meshnane, var, nels, datatype,
optlist_id, id)

nt eger function dbputgn(dbid, nane, | nane,
xhane, |xname, ynane, |ynane, znane,

| zname, x, y, z, dinms, ndins, datatype,

coordtype, optlist_id, id)

nteger function dbputqvl(dbid, nane, |nane,
meshnane, | meshnane, var, dins, ndins,
m xvar, m x|l en, datatype, centering,
optlist_id, id)

nteger function dbputun(dbid, nane, | nane,

ndinms, X, y, z, xnane, |xnanme, ynane,
| yname, zname, |znanme, datatype, nnodes,
nzones, zlnane, |zlname, flnane, |flnane,
optlist_id, id)

nteger function dbputuvl(dbid, nanme, |naneg,
meshnane, | meshnane, var, nels, mxvar,
m x| en, datatype, centering, id)

nt eger function dbputzl (dbid, nanme, |nane,
nzones, ndi ms, nodelist, |nodelist,
origin, shapesize, shapecnt, nshapes,
idzl)

nt eger function dbrdvar (dbid, varname,
| varnane, result)

nteger function dbrdvarslice(dbid, varnane,
| varnane, offset, length, stride, ndins,
result)

nteger function dbsetdir(dbid, pathnane,
| pat hnane)

nteger function dbshowerrors(level)

nteger function dbwite(dbid, varname,

| varnane, var, dins, ndins, datatype)
nteger function dbwiteslice(dbid, varnane,
| varnane, var, datatype, offset, |ength,

stride, ndins)
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Chapter 1

Introduction to Silo

1.1.

Overview

Silo is a library which implements an application programing iaterf
(API) designedor readingandwriting scientificdata.lt is ahigh-level, por-
table interfce that \as deeloped at Lewrence Lvermore National Labora-
tory to address ditult database issues, such agedént, incompatible file
formatsandlibraries,mostof which usednon-standarfeaturesof the Cray
compilers. In addition, none of the pieus libraries had portable binary
file formats.

Silo tales adantage of features in net-CDF (Neikk Common Data

Form)! and PDB (Portable Data Base), a binary database file formeit de
oped at LLNL by Stevart Brown, to luild a paverful data access mecha-
nism and to praide a higher leel view of the data. It assigns meaning to
different types of objects and supports a hierarchical directory structure.
Entities managed by the Silo library include not just arraysalso
meshesmeshvariablesmaterialdata,andcurves.TheSilo interfaceallows
the derelopment of generic tools. A general purpose datafile and a set of
generaimeshdescriptionganbedefinedandusedratherthanwriting tools
for each specific datafile and mesbr Bcample, MeshTV is a general pur-
poseanalysistool which operate®n thetypesof meshesupportedy Silo
(quadrilateral, UCD, and point).

Silo is used as our standard, portable programming atetb produce
simulation code restart files, link files, and files for the graphic output pro-
grams that help to visualize simulation results.

1. The Unidata Program Center is managed by theelsiity Corporation for
Atmospheric Research and sponsored by the National Scienoedtion. The
current netCDF softare can be obtained from aryomous FTP atini -
dat a. ucar . edu.
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Architecture

1.2.

1.2.1.

1.2.2.

Silo Ar chitecture

Silo supports four input ports and one output port.

In the input model, Silo uses the PDBext (PDBLib extensions) interface to
read objects written by that interface(Fig. 1-1). Silo can also read objectsin
Taurus formatted files and abjects in SDX-formatted data.

In the output model, Silo usesthe PDBext interfaceto write objectstoaSilo
file.

Reading Silo Files

A subset of the Silo functions contains application-level routines to be used
for reading mesh and mesh-related data from avariety of sources, including
Silofiles, Panaceafiles, and UNIX sockets. These functions return com-
pound C data structures which represent data in a general way.

Writing Silo files

A subset of the Silo functions contains application-level routinesto be used
for writing mesh and mesh-related datainto Silo files.

In the C interface, the application provides a compound C data structure
representing the data. In the Fortran interface, the datais passed viaindivid-
ual arguments.

Application
Silo
Data fi t
?n?e:;;?;s PDBext SDX Taurus
Interface . UNIX UNIX
implementations PDBLib sockets file 11O
[] input and Output [] input only

Figure 1-1: Model of Silo Architecture.

Block

1.3.

Terminology

Hereisashort summary of some of the terms used throughout the Silo
interface and documentation. These terms are common to most computer
simulation environments.

Thisisthe fundamental building block of a computational mesh. It
defines the nodal coordinates of one contiguous section of a mesh (also
known as a mesh-block).

1-2
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Computational Meshes Supported by Silo

Mesh A computationamesh composeaf oneor moremesh-blocksA mesh
can be composed of mesh-blocks ofatént types (quad, UCD) as
well as of diferent shapes.

Variable Data which are associated in someywvith a computational mesh.
Variables usually represerdlues of some pisics quantity (e.g., pres-
sure). \Alues are usually located either at the mesh nodes or at zone

centers.
Material A physical material being modeled in a computer simulation.
Node A mathematical point. The fundamentailding-block of a mesh or
zone.
Zone An areaor volumeof whichmeshesarecomprisedZonesarepolygons

or polyhedra with nodes agnices (see “UCD 2-D and 3-D Cell
Shapes” on pagk-5.)

1.4. Computational Meshes Supported by Silo

Silo supports three classes, or types, of meshes — quadrilateral, unstruc-
tured, and point.

1.4.3. Quadrilateral-Based Meshes and Related Data

A quadrilateral mesh is one which contains four nodes per zone in 2-D and
eightnodesperzone(four nodesperzoneface)in 3-D. Quadmesheganbe

either rgular, rectilinear or curvilinear but they must be logically rectan-
gular (Fig. 1-2).

Rectilinear Curvilinear
Y Y
X X
= {0.0,1.0,2.0, 3.0, X =1{0.0,1.0,2.0,
4.0,5.0} 8- 8, 8- 2, é. g,
= {0.0,1.0,2.0,3.0} 0:0:0:0:0:0}
Y = {0.0,0.0,0.0,
0.0, 0. 4,0.s,
0.0,0.8,1.6,
0.0,1.0,2.0}

Figure 1-2: Examples of quadrilateral meshes.
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UCD Meshes

A quadrilateral mesh can¥&“phong” zones—a layer of zones adjacent
to oneor moreof the“real” meshboundariegFig. 1-3). Oneuseof this fea-
ture is to simulate boundary conditions such as a pressure profile.

“Phoney” zones

Figure 1-3: Phoney zones around a collinear quadrilateral mesh.

1.4.4. UCD-Based Meshes and Related Data

An unstructured (UCD) mesh is ary general mesh representation; it is
composed of an arbitrary list of zones of arbitrary sizes and shapes. Most
meshesincludingquadrilaterabnes canberepresentedsanunstructured
mesh (Fig. 1-4). Because of their generalityvever, unstructured meshes
require more storage space and more coxrgdigorithms.

In UCD meshes, the basic concept of zones (cells) still appliethdre is
no longer an implied conneciy between a zone and its neighbas with
thequadrilateramesh.n otherwords,givena2-D quadrilaterameshzone
accesseby (i, j), oneknowsthatthis zones neighborsare(i-1,)), (i+1,)), (i,
j-1), and so on. This is not the case with a UCD mesh.

In a UCD mesh, a structure called a zonelist is used to define the nodes
which make up eachzone.A UCD meshneednot becomposeaf zonesof

just one shape (Fig. 1-5)aR of the zonelist structure describes the shapes
of the zones in the mesh and a count a¥ htary of each zone shape
occurs in the mesh. Thadelist structure is analogous to the zonelist struc-
ture, lut defines the nodes which nealdp each zonface

Figure 1-4: Sample 2-D UCD Meshes

1-4
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Point

N

Tetrahedron

Line Triangle Quadrilateral
Pyramid Prism Hexahedron

Figure 1-5: UCD 2-D and 3-D Cell Shapes

1.4.5. Point Meshes and Related Data

1.5.

Quadmesh

Quadar

Ucdmesh

A point mesh consists of a set of locations, or points, in space. This type of
meshis well suitedfor representingandomscalardata,suchastracerparti-
cles.

Silo Objects

Objectsarea groupingmechanisnfor maintainingrelatedvariablesdimen-

sions, and other data. The Silo library understands and operates on specific
types of objects including the pieusly described computational meshes
andrelateddata.Theuseris alsoableto definearbitraryobjectsfor storage

of data if the standard Silo objects are noficieht.

The objects are generalized representations for data commonly found in
physics simulations. These objects include:

A quadrilateral mesh. At a minimum, this must include the dimension
and coordinate dataubtypically also includes the mesttoordinate
system, labelling and unit information, minimum and maximum
extents, and &lid index ranges.

A variable associated with a quadrilateral mesh. At a minimum, this
must include theariables data, centering information (node-centered
vs. zonecentered)andthe nameof the quadmeshwith which this vari-
able is associated. Additional information, such as tiy&ecunits,
label, and inde ranges can also be included.

An unstructured meshAt a minimum, this must include the dimen-
sion, connectity, and coordinate dataybtypically also includes the

Silo User’'s Guide
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mesh’s coordinate system, labelling and unit information, minimum and
maximum extents, and a list of face indices.

Ucdvar A variable associated with a UCD mesh. This at a minimum must
include the variable’s data, centering information (node-centered vs.
zone-centered), and the name of the UCD mesh with which this vari-
ableisassociated. Additional information, such astime, cycle, units,
and label can aso be included.

Pointmesh A point mesh. At aminimum, this must include dimension and coordi-
nate data.

Multimat A set of materials. This object contains the names of the materialsin the
Set.

Multimatspecies A set of material species. This object contains the names of the material
speciesin the set.

Multimesh A set of meshes. This object contains the names of and types of the
meshes in the set.

Multivar Mesh variable data associated with a multimesh.

Material Material information. Thisincludes the number of materials present, a

list of valid material identifiers, and azonal-length array which contains
the material identifiers for each zone.

Material species  Extramaterial information. A material speciesis atype of amaterial.
They are used when a given material (i.e. air) may be made up of other
materials (i.e. oxygen, nitrogen) in differing amounts.

Zonelist Zone-oriented connectivity information for a UCD mesh. This object
contains a sequential list of nodes which identifies the zonesin the
mesh, and arrays which describe the shape(s) of the zones in the mesh.

Facelist Face-oriented connectivity information for aUCD mesh. This object
contains a sequential list of nodes which identifies the facesin the
mesh, and arrays which describe the shape(s) of the facesin the mesh. It
may optionally include arrays which provide type information for each
face.

Curve X versusY data. This object must contain at least the domain and range
values, along with the number of pointsin the curve. In addition, atitle,
variable names, labels, and units may be provided.

Variable Array data. This object contains, in addition to the data, the dimensions
and data type of the array. This object is not required to be associated
with amesh.

1. Unstructured cell data (UCD) is aterm commonly used to denote an arbitrarily
connected mesh. Such amesh is composed of vectors of coordinate values along
with an index array which identifies the nodes associated with each zone and/or
face. Zones may contain any number of nodes for 2-D meshes, and either four,
five, six, or eight nodes for 3-D meshes.
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1.6. Silo Directories

Silo supports directories as well as objects. Directories allow the user to
structure a database into a hierarchy that is analogous to a UNIX D file sys
tem (Fig. 1-6).

InaSilofile, adirectory called RootDir represents the top of the hierarchy
within adatabase. Although it is possible for RootDir to be the only direc-
tory inaSilofile, in general there are other directories branching from it
which in turn may have directories branching from them. Thereis no limit
to the number of branches or levelsin the resulting tree structure.

From a given directory one sees only the directories and objects directly
below it in the hierarchy. In other words, each Silo directory contains avir-
tual Silofile. Silo provides a path selection facility to move up and down the
hierarchy of directories. In the figure below, if the current position in the
hierarchy is“Dir 17, then the only items returned by a“list-contents’ call
would be“Var 1" and “Dir 4”. Note that this concept is analogous to a hier-
archical file system: when oneissuesa“list files’ command, only the files
in the current directory are listed. By changing directories, one can “ see”
the contents of other parts of the file system.

RootDir

Dir 1 Dir 2 Dir 3

Figure 1-6: Sample hierarchy within a Silo file.
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Chapter 2

C Functions

2.1. C Interface Overview
This chapter contains the C interface function summaries for the Silo input
and output packages. The interface supports both quadrilateral and UCD-
based data. The functions are presented in alphabetical order.
2.1.1. Error Handling
Silo has an error-reporting function DBShowErrors() that allows the pro-
grammer to tailor the reporting of errors. This function takes two argu-
ments. The first argument is the error level, which is one of the following
values:
Error level value Error action
DB_ALL Show all errors, beginning with the (possibly internal) routine
that first detected the error and continuing up the call stack
to the application.
DB_ABORT Same as DB_ALL except abort() is called after the error
message is printed.
DB_TOP (Default) Only the top-level Silo functions issue error mes-
sages.
DB_NONE The library does not handle error messages. The application
is responsible for checking the return values of the Silo func-
tions and handling the error.

The second argument is afunction pointer to an error handling function.
This function will be passed a string that is part of the error message (simi-
lar to the perror() function). If the function pointer isNULL, then thelibrary
will issue error messages to the standard error stream.
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The error text and erring function name can be obtained by calling DBErr-
String() or DBErrFunc(). Theinternal error number can also be obtained by
calling DBErrno().

2.1.2. Optional Arguments

The functions described below may have optional arguments. By optional,
it is meant that a dummy value can be supplied instead of an actual value.
An argument to a C function which the user does not want to provide, and
which is documented as being optional, should be replaced with aNULL
(asdefinedinthefilesilo.h ).

2.1.3. Using the Silo Option Parameter

Many of the functions take as one of their arguments alist of option-name/
option-value pairs. In this way additional information can be passed to a
function without having to change the function's interface. The following
sequence of function declarations outlines the procedure for creating and
populating such alist:

DBoptlist *DBMakeOptlist (int maxopts) /* Create a list with
maximum list  length  */

int DBAddOption ( /* Add an option to the list: */
DBoptlist *optlist, /* the list, */
int option_id, [* the option, */
void *option_value /* the option's value */

2.1.4. C Calling Sequence

The functionsin the Silo output package should be called in a particular
order.

2.1.4.1. Write Sequence
Start by creating a Silo file, with DBCreate(), create any necessary directo-
ries, then call the remaining routines as needed for writing out the mesh,
material data, and any physics variables associated with the mesh.

Schematically, your program should look something like this:
DBCreate

DBMkdir

DBSetDir
DBPutQuadmesh
DBPutQuadvarl
DBPutQuadvarl

DBSetDir

DBMkdir
DBSetDir
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DBPutZonelist
DBPutFacelist
DBPutUcdmesh
DBPutMaterial
DBPutUcdvarl

DBSetDir
DBClose

2.1.4.2. Example of C Calling Sequence for writing
The following C code is an example of the creation of a Silo file with just
one directory (the root):

#include <silo.h>
#include <string.h>

int main()
{
DBfile *file = NULL; /* The Silo file pointer */
char *coordnames|2]; /* Names of the coordinates */
float nodex[4]; /* The coordinate arrays */
float nodey[4];
float *coordinates[2]; /* The array of coordinate
arrays */
int dimensions[2]; /* The number of nodes in

each dimension */

/* Create the Silo file */
file = DBCreate(“sample.silo”, DB_CLOBBER, DB_LOCAL, NULL,
DB_PDB);

/* Name the coordinate axes ‘X’ and Y’ */
coordnames[0] = strdup(“X");
coordnames[1] = strdup(“Y");

/* Give the x coordinates of the mesh */
nodex[0] = -1.1;
nodex[1] = -0.1;
nodex[2] = 1.3;
nodex[3] = 1.7;

/* Give the y coordinates of the mesh */
nodey[0] = -2.4;

nodey[1] = -1.2;
nodey[2] = 0.4;
nodey[3] = 0.8;

/* How many nodes in each direction? */
dimensions[0] = 4;
dimensions[1] = 4;
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/* Assign coordinates to coordinates array */
coor di nat es[ 0] nodex;
coor di nat es[ 1] nodey;

/* Wite out the nesh to the file */
DBPut Quadnesh(file, “nmeshl”, coordnanes, coordi nates,
di mensi ons, 2, DB _FLOAT, DB _COLLI NEAR, NULL);

/* Close the Silo file */
DBCl ose(file);

return (0);

2.1.4.3. Read Sequence
Start by opening the Silo file with DBOpen(), then change to the required
directory, and then read the mesh, material, and variables. Schematically,
your program should look something like this:

DBOpen

DBSet Di r
DBGet Quadmesh
DBGet Quadvar 1
DBGet Quadvar 1

DBSet Di r
DBGet Ucdnesh
DBGet Ucdvar 1
DBGet Mat eri al

DBCl ose

2.1.4.4. Example of C Calling Sequence for reading
The following C code is an example of reading the Silo file in the previous

example):
#i ncl ude <silo. h>
int main()
{
DBfile *file = NULL; /* The Silo file pointer */
DBguadnesh *qm = NULL; /* The Quadnesh pointer */
i nt i, j; /* Used for indexing for |oops */
i nt ndi ns; /* The nunber of dinensions */
i nt *di ns; [* The array of dinensions */

/* Open up the Silo file */
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file = DBOpen(“sanple.silo”, DB UNKNOAN, DB READ);

/* Get the quadnesh */
gm = DBGet Quadnesh(file, “meshl”);

/[* Print out the information, if possible */
if (gm!= NULL)
{

ndi ns = gm >ndi ns;

dims = gm >di rs;

printf(“Mesh information:\n");
printf(“(See Appendix A in Silo manual for explanation)\n”);
printf(“id: %\n", gm>id);
printf(“block _no: %\ n”, gm >block no);
printf(“nanme: \"%\”"\n", gm >nane);
printf(“cycle: %l\n”, gm >cycle);
printf(“time: %f\n”, gm>tine);
printf(“coord_sys: %\ n”, gm >coord_sys);
printf(“major_order: %\n”, gm >mmjor_order);
printf(“stride[l-%l]:"”, ndinms);
for (i =0; i < ndins; i++)

printf(* %l”, gm>stride[i]);
printf(“\ncoordtype: %l\n”, gm >coordtype);
printf(“facetype: %\ n”, gm >facetype);
printf(“planar: %\ n”, gm >planar);
for (i = 0; i < ndins; i++)
{

printf(“dinms[%]:", i);

for (j =0; j <dins[i]; j++)

printf(* %f”, gm>coords[i][j]);

printf(“\n");
}
printf(“datatype: %\ n”, gm >datatype);
printf(“mn_extents[1-%]:”, ndins);
for (i =0; i < ndinms; i++)

printf(“ %f”, gm>nin_extents[i]);
printf(“\nmax_extents[1-%l]:", ndins);
for (i = 0; i < ndins; i++)

printf(“ %f”, gm>max_extents[i]);
printf(“\nlabels[1-%]:”, ndins);
for (i =0; i < ndins; i++4)

printf(“ \"%\"", gm>labels[i]);
printf(“\nunits[1-%]:”, ndins);
for (i =0; i < ndins; i++)

printf(“ \"9%\"", gm>units[i]);
printf(“\nndinms: %\n”, gm >ndins);
printf(“nspace: %\ n”, gm >nspace);
printf(“nnodes: %\ n”, gm >nnodes);
printf(“dins[1-%l]:", ndins);
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}

el se

for (i =0; i < ndinms; i++)

printf(* %", gm>dins[i]);
printf(“\norigin: %\n”, gm>origin);
printf(“mn_index[1-%l]:”, ndins);
for (i =0; i < ndins; i++)

printf(* %l”, gm>mn_index[i]);
printf(“\nmax_index[1-%]:"”, ndins);
for (i =0; i < ndins; i++)

printf(“ %”, gm >nax_index[i]);
printf(“\n\n”);

printf(“Unable to open nesh.\n");

/* Be safe and close the Silo file */
DBCl ose(file);

return (0);
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Table 2-1. C Interface Functions and Fortran Equivalents

C Functions Fortran Equivalent C Functions Fortran Equivalent
DBAddDbIComponent — DBGetVarLength —
DBAddFItComponent — DBIngCompoundarray dbingca
DBAddIntComponent — DBIngFile dbingfile
DBAddOption dbaddopt... DBIngMeshname —
DBAddStrComponent — DBIngMeshtype —
DBAddVarComponent — DBIngVarExists —
DBAlloc... — DBIngVarType —
DBCalcExternalFacelist dbcalcfl DBMakeObject —
DBCalcExternalFacelist2 — DBMakeOptlist dbmkoptlist
DBClearObject — DBMKkKDir dbmkdir
DBClearOptlist — DBOpen dbopen
DBClose dbclose DBPause —
DBContinue — DBPutCompoundarray dbputca
DBCreate dbcreate DBPutCurve dbputcurve
DBErrFunc — DBPutFacelist dbputfl
DBErrno — DBPutMaterial dbputmat
DBErrString — DBPutMatspecies dbputmsp
DBFortranAccessPointer — DBPutMultimat dbputmmat
DBFortranAllocPointer — DBPutMultimatspecies —
DBFortranRemovePointer | — DBPutMultimesh dbputmmesh
DBFreeObject — DBPutPointmesh dbputpm
DBFreeOptlist dbfreeoptlist DBPutPointvar —
DBFree... — DBPutMultivar dbputmvar
DBGetAtt — DBPutPointvarl dbputpvl
DBGetComponent — DBPutQuadmesh dbputgm
DBGetComponentType — DBPutQuadvar —
DBGetCompoundarray dbgetca DBPutQuadvarl dbputgqvl
DBGetCurve dbgetcurve DBPutUcdmesh dbputum
DBGetDataReadMask — DBPutUcdvar —
DBGetDir — DBPutUcdvarl dbputuvl
DBGetMaterial — DBPutZonelist dbputzl
DBGetMatspecies — DBPutZonelist2 —
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Table 2-1. C Interface Functions and Fortran Equivalents

C Functions Fortran Equivalent C Functions Fortran Equivalent
DBGetMultimat — DBReadAtt —
DBGetMultimatspecies — DBReadVar dbrdvar
DBGetMultimesh — DBReadVarl —
DBGetMultivar — DBReadVarSlice dbrdvarslice
DBGetPointmesh — DBSetDataReadMask —
DBGetPointvar — DBSetDir dbsetdir
DBGetQuadmesh — DBShowErrors dbshowerrors
DBGetQuadvar — DBVersion —

DBGetToc — DBWrite dbwrite
DBGetUcdmesh — DBWriteComponent —
DBGetUcdvar — DBWriteObject —
DBGetVar — DBWriteSlice dbwriteslice
DBGetVarByteLength —
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DBAddDbIComponent

DBAddDbl Conponent —Add a double precision floating point component to an object.

Synopsis:
i nt DBAddDbl Conponent (DBobj ect *object, char *conpnane, doubl e d)

Arguments:
obj ect Pointer to an object. This object is created with the DBMakeObject function.
conpnane The component name.
d The value of the double precision floating point component.

Returns:

DBAddDbIComponent returns zero on success and -aitumrd.
Description:

The DBAddDblIComponent function adds a component of double precision floating point data to
an «isting object.
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DBAddFI t Conponent —Add a floating point component to an object.

Synopsis:
i nt DBAddFI t Conponent (DBobj ect *object, char *conpnane, double f)

Arguments:
obj ect Pointer to an object. This object is created with the DBMakeObject function.
conpnane The component name.
f The value of the floating point component.

Returns:

DBAddFItComponent returns zero on success and -Aiturd.
Description:

The DBAddFItComponent function adds a component of floating point data tisiimg object.

2-10 Silo User’s Guide



DBAddIntComponent

DBAddI nt Conponent —Add an intger component to an object.

Synopsis:

i nt DBAddI nt Conponent (DBobject *object, char *conpnane, int i)

Arguments:
obj ect Pointer to an object. This object is created with the DBM¥ect function.
conpnarme The component name.
[ The walue of the intger component.

Returns:

DBAddIntComponent returns zero on success and -aiand.
Description:

The DBAddIntComponent function adds a component ofgatadata to anxgsting object.
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DBAdJdOpt i on—Add an option to an option list.

Synopsis:
i nt DBAddOption (DBoptlist *optlist, int option, void *val ue)

Arguments:
optli st Pointerto anoptionlist structurecontainingoptionialuepairs.This structures
created with the DBMaOptlist function.
option Option definition. One of the predefinealves described in the table in the
notes section of each command which accepts an option list.
val ue Pointer to the &lue associated with the prded option description. The data
type is implied byopt i on.
Returns:

DBAddOption returns a zero on success and -Jaiuré.

Description:

The DBAddOption function adds an optiomtue pair to an option list. 8eral of the output func-
tions accept option lists to prdle information of an ancillary nature.
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DBAddSt r Conponent —Add a string component to an object.

Synopsis:
i nt DBAddSt r Conrponent (DBobject *object, char *conpnane, char *s)

Arguments:
obj ect Pointer to the object. This object is created with the DBMKect function.
conpnarne The component name.
S The walue of the string component. Silo copies the contents of the string.
Returns:

DBAddStrComponent returns zero on success and -ailomef.
Description:

The DBAddStrComponent function adds a component of string data tisting object.
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DBAddVar Conponent —Add a \ariable component to an object.

Synopsis:

i nt DBAddVar Conponent (DBobject *object, char* conpnane,
char *vardata)

Arguments:
obj ect Pointer to the object. This object is created with the DBMKect function.
conpnarne Component name.
var dat a Name of the ariable object associated with the component (see Description).
Returns:

DBAddVarComponent returns zero on success and -aitumd.
Description:

The DBAddVarComponent function adds a component of Hréable type to anxesting object.

The \ariable invar dat a is stored @rbatim into the object. No translation or typing is done on
the variable as it is added to the object.
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DBAlIlloc... —Allocate and initialize a Silo structure.

Synopsis:
DBcompoundarray *DBAI | ocConmpoundarray (void)
DBedgel i st *DBAl | ocEdgel i st (voi d)
DBf acel i st *DBAl | ocFacel i st (voi d)
DBnat eri al *DBAl | ocMaterial (void)
DBnmat speci es *DBAI | ocMat speci es (voi d)
DBneshvar *DBAI | ocMeshvar (voi d)
DBmul ti nmesh *DBAl |l ocMul ti mesh (void)
DBnul ti var *DBAl [ ocMul tivar (void)
DBpoi nt nesh *DBAI | ocPoi nt nesh (voi d)
DBquadnesh *DBAI | ocQuadnesh (voi d)
DBquadvar *DBAI | ocQuadvar (void)
DBucdnesh *DBAI | ocUcdnesh (voi d)
DBucdvar *DBAl | ocUcdvar (void)
DBzonel i st *DBAl | ocZonel i st (voi d)

Returns:

Thesaeaallocationfunctionsreturna pointerto anewly allocatedandinitialized structureon success
and NULL on &ilure.

Description:

The allocation functions allocate ametructure of the requested type, and initialize aligs to
NULL or zero. There are counterpart functions for freeing structures g€n tyipe (see
DBFree....See"C DataStructures’on pagel in AppendixA for adescriptionof thesedatastruc-
tures.
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DBCal cExt er nal Facel i st —Calculate anxernal fcelist for a UCD mesh.

Synopsis:

DBf acel i st *DBCal cExt ernal Facel ist (int nodelist[], int nnodes,
int origin, int shapesize[],
int shapecnt[], int nshapes, int matlist[],
i nt bnd_net hod)

Arguments:
nodel i st Array of node indices describing mesh zones.
nnodes Number of nodes in associated mesh.
origin Origin for indices in theodel i st array Should be zero or one.
shapesi ze Array of lengthnshapes containing the number of nodes used by each zone
shape.
shapecnt Array of lengthnshapes containing the number of zonesvtray each shape.
nshapes Number of zone shapes.
mat | i st Array containing material numbers for each zone (else NULL).

bnd_net hod Method to use for calculatingternal fices. See description belo
Returns:

DBCalcExternalgcelist returns a DREelist pointer on success and NULL aiiure.
Description:

The DBCalcExternal&celist function calculates arternal ficelist from the zonelist and zone
information describing a UCD mesh. The calculation of #teraal facelist is controlled by the
bnd_ret hod parameter as defined in the table belo

bnd_method Meaning

0 Do not use material boundaries when computing external faces. The
matlist parameter can be replaced with NULL.

1 In addition to true external faces, include faces on material boundaries
between zones. Faces get generated for both zones sharing a common
face. This setting should not be used with meshes that contain mixed
material zones. If this setting is used with meshes with mixed material
zones, all faces which border a mixed material zone will be include. The
matlist parameter must be provided.

For adescriptiorof how to nodedor theallowedsharesareenumeratedsee‘DBPutUcdmesh’on
page2-98.
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DBCal cExt er nal Facel i st 2—Calculate anxernal facelist for a UCD mesh
containing ghost zones.

Synopsis:

DBf acel i st *DBCal cExt ernal Facelist2 (int nodelist[], int nnodes,
int low offset, int hi_offset, int origin,
i nt shapetype[], int shapesize[],
int shapecnt[], int nshapes, int matlist[],
i nt bnd_net hod)

Arguments:
nodel i st Array of node indices describing mesh zones.
nnodes Number of nodes in associated mesh.
| o_of f set The number of ghost zones at thgibaing of thenodel i st .
hi _of f set The number of ghost zones at the end oftheel i st .
origin Origin for indices in the nodelist arraghould be zero or one.

shapet ype Array of lengthnshapes containing the type of each zone shape. See
description belw.

shapesi ze Array of lengthnshapes containing the number of noes used by each zone

shape.
shapecnt Array of lengthnshapes containing the number of zonesvhray each shape.
nshapes Number of zone shapes.
mat | i st Array containing material numbers for each zone (else NULL).

bnd_net hod Method to use for calculatingernal fices. See description belo
Returns:

DBCalcExternalBcelist2 returns a DBEelist pointer on success and NULL aiiufre.
Description:

The DBCalcExternal&celist2 function calculates axrternal facelist from the zonelist and zone
information describing a UCD mesh. The calculation of ttieraal facelist is controlled by the
bnd_net hod parameter as defined in the table helo

bnd_net hod Meaning

0 Do not use material boundaries when computing external faces. The
matlist parameter can be replaced with NULL.

1 In addition to true external faces, include faces on material boundaries
between zones. Faces get generated for both zones sharing a com-
mon face. This setting should not be used with meshes that contain
mixed material zones. If this setting is used with meshes with mixed
material zones, all faces which border a mixed material zone will be
included. The matlist parameter must be provided.
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The allowed shape types are described in the following table;

Type Description

DB_ZONETYPE_BEAM A line segment

DB_ZONETYPE_POLYGON | A polygon where nodes are enumerated to form a polygon

DB_ZONETYPE_TRIANGLE | A triangle

DB_ZONETYPE_QUAD A quadrilateral

DB_ZONETYPE_POLYHED | A polyhedron with nodes enumerated to form faces and
RON faces are enumerated to form a polyhedron
DB_ZONETYPE_TET A tetrahedron

DB_ZONETYPE_PYRAMID A pyramid

DB_ZONETYPE_PRISM A prism

DB_ZONETYPE_HEX A hexahedron

For adescription of how the nodes for the allowed shapes are enumerated, see “ DBPutUcdmesh”
on page 2-98.
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DBCl ear (bj ect —Clear an object.

Synopsis:
i nt DBC ear Obj ect (DBobject *object)

Arguments:
obj ect Pointer to the object to be cleared. This object is created with the
DBMakeObject function.
Returns:

DBClearObject returns zero on success and -hituré.
Description:

TheDBClearObjectunctionclearsanexisting object. Thenumberof componentsissociateavith
the object is set to zero.
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DBC ear Opt | i st —Clear an optlist.

Synopsis:

int DBClearOptlist (DBoptlist *optlist)

Arguments:
optli st Pointerto anoptionlist structurecontainingoptionialuepairs.This structures
created with the DBMaOptlist function.
Returns:

DBClearOptlist returns zero on success and -laduré.
Description:

The DBClearOptlist function remes all options from the gen option list.
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DBClose

DBCl ose—Close a Silo database.

Synopsis:

int DBClose (DBfile *dbfile)
Arguments:

dbfile Database file pointer
Returns:

DBClose returns zero on success and -ladare.
Description:

The DBClose function closes a Silo database.
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DBContinue

DBCont i nue—Continues a simulation

Synopsis:

int DBContinue (DBfile *dbfile)
Arguments:

dbfile Silo database pointer
Returns:

DBContinue returns a zero on success and -hituré.
Description:

The DBContinue function resumes a simulation thad waused with a DBase function call.
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DBCreate

DBCr eat e—Create a Silo output file.

Synopsis:

DBfile *DBCreate (char *pathnane, int node, int target,
char *fileinfo, int filetype)

Arguments:
pat hnane Path name of file to create. This can be either an absolute ovegiath.
node Creation mode. One of the predefined Silo modes: DB_CLOBBER or
DB_NOCLOBBER.
t ar get Destination file format. One of the predefined types: DB_LOCAL, DB_SUNS3,
DB_SUN4, DB_SGI, DB_RS6000, or DB_CRA
fileinfo Character string containing descrigtiinformation about the file’contents.
This information is usually printed by applications when this file is opened. If
no such information is needed, send NULL for thgguanent.
filetype Destination file type. Currently only one type is supported: DB_PDB.
Returns:

DBCreate returns a DBfile pointer on success and NULlaiburé.
Description:

The DBCreate function creates a Silo file and initializes it for writing data.
Notes:

Theunderlyingdatabaséibrary (PDBLib) supportghe concepiof tamgetingoutputfiles. Thatis, a
Sun |IEEE file can be created on the Cemd vice ersa. If creating files on a mainframe or other
powerful computerit is best to tayet the file for the machine where the file will be processed.
Because of thexéra time required to do the floating point gersions, havever, one may wish to
bypass the tgeting function by prading DB_LOCAL as the tayet.

Silo currently creates only one kind of file, a PDB file. This PDB file contains some special struc-
tures for handling objects and directory hierarchies.

Note that egardless of what type of file iseated, it can still beead on any mdine
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DBErrFunc

DBEr r Func—Get name of erregenerating function

Synopsis:
char *DBErr Func (voi d)
Returns:

DBErrFunc returns ahar * containing the name of the function that generated the lastlérror
cannot &il.

Description:

The DBErrFuncfunctionis usedto find the nameof the functionthatgeneratedhelastSilo error.
It is implemented as a macro. The returned pointer points into Siliteogpace and must not be
modified or freed.
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DBErrno

DBEr r no—Get internal error number

Synopsis:

int DBErrno (void)
Returns:

DBErrno returns the internal error number of the last elireannot &il.
Description:

The DBErrnofunctionis usedto find the numberof thelastSilo errormessagéit is implemented
as a macro. The error numbers are not guaranteed to remain the same befiereatrditase
versions of Silo.
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DBErrString

DBEr r St r i ng—Get error message.

Synopsis:

char *DBErrString (void)
Returns:

DBErrString returns ahar * containing the last error message. It canaibt f
Description:

The DBErrStringfunctionis usedto find thelastSilo errormessagdt is implementedasa macro.
The returned pointer points into Siloyaie space and must not be modified or freed.
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DBFortranAccessPointer

DBFor t r anAccessPoi nt er —Access Silo objects created through toetan Silo
interface.

Synopsis:

voi d *DBFortranAccessPoi nter (int val ue)
Arguments:

val ue The value returned by a SilooRran function, referencing a Silo object.
Returns:

DBFortranAccessPointer returns a pointer to a Silo object (which must be cast to the appropriate
type) on success, and NULL aailfire.

Description:

TheDBFortranAccessPointdanctionallows programswrittenin bothC andFortranto accesshe
samedatastructuresMany of theroutinesin the Fortraninterfaceto Silo returnan“objectid”, an
integerwhichrefersto a Silo object.DBFortranAccessPointaorvertsthisintegerinto aC pointer
so that the sections of code written in C can access the Silo object directly

See “DBfortranAllocPointer” on page-28 and “DBertranRemuePointer” on pag-29 for
more information about oto use Silo objects in code that uses C amtr&n together
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DBFortranAllocPointer

DBFor t r anAl | ocPoi nt er —Facilitates accessing Silo objects througitian

Synopsis:

i nt DBFortranAll ocPointer (void *pointer)
Arguments:

poi nt er A pointer to a Silo object for which aFRran identifier is needed
Returns:

DBFortranAllocPointer returns an irger that Brtran code can use to reference thvegiSilo
object.

Description:

The DBFortranAllocPointer function alles programs written in both C andrfran to access the
same data structures. Maof the routines in thedftran interhce to Silo use an “object id”, an
integerwhichrefersto a Silo object.DBFortanAllocPointercorvertsa pointerto a Silo objectinto
anintegerthatFortrancodecanuse.ln someways,thisfunctionis theinverseof DBFortranAcces-
sPointer

The intger that DBBrtranAllocPointer returns is used to indetable of Silo object pointers.
When done with the inger, the entry in the table may be freed for use later through the use of
DBFortranRemuaePointer

See “DBportranAccessPointer” on page27 and “DBrtranRemuaePointer” on pag-29 for
more information about hoto use Silo objects in code that uses C amtr&n together
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DBFortranRemovePointer

DBFor t r anRenpvePoi nt er —Remaes a pointer from thedftran-C inde table

Synopsis:

voi d DBFortranRenovePoi nter (int val ue)
Arguments:

val ue An integer returned by DBé&ttranAllocPointer
Returns:

Nothing
Description:

TheDBFortranRemwuePointeffunctionfreesup the storageassociateavith Silo objectpointersas
allocated by DBBrtranAllocPointer

Code that uses both C andrifan may mad use of DBBrtranAllocPointer to allocate space in a
translation table so that the same Silo object may be referenced by both languagesabBE
cessPointeprovidesaccesgo this Silo objectfrom the C side.Oncethe Fortransideof thecodeis
done referencing the object, the space in the translation table may be freed by callimtyddBF
RemaePointer

See “DBportranAccessPointer” on page27 and “DBBrtranAllocPointer” on paga-28 for
more information about oto use Silo objects in code that uses C amtr&n together
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DBFree...

DBFree..—Release memory associated with a Silo structure.

Synopsis:

voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d

Arguments:

X

Returns:

DBFr eeConpoundarray (DBconpoundarray *Xx)
DBFr eeEdgel i st (DBedgel i st *x)
DBFr eeFacel i st (DBf acelist *x)
DBFreeMateri al (DBmaterial *x)
DBFr eeMat speci es ( DBmat speci es *X)
DBFr eeMeshvar (DBneshvar *Xx)
DBFreeMul ti nesh (DBrul ti mesh *x)
DBFreeMul tivar (DBrultivar *x)
DBFr eePoi nt mesh ( DBpoi nt mesh *x)
DBFr eeQuadnesh (DBquadnesh *x)
DBFr eeQuadvar (DBquadvar *Xx)

DBFr eeUcdnmesh ( DBucdnesh *x)

DBFr eeUcdvar (DBucdvar *Xx)

DBFr eeZonel i st (DBzonelist *x)

A pointerto astructurewhichis to befreed.lts typemustcorrespondo thetype
in the function name.

These free functions return zero on success and -dilaret

Description:

Thefreefunctionsreleasehegivenstructureaswell asall memorypointedto by thesestructures.
This is the preferred method for releasing these structures. There are counterpart functions for
allocating structures of awgin type (see DBlloc...).

The functions will notdil if a NULL pointer is passed to them.
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DBFreeObject

DBFr ee(Cbj ect —Free memory associated with an object.

Synopsis:
i nt DBFree(hj ect (DBobject *object)

Arguments:
obj ect Pointerto the objectto befreed.This objectis createdvith the DBMakeObject
function.
Returns:

DBFreeObiject returns zero on success and -hiturd.
Description:

The DBFreeObject function releases the memory associated witlvémeadject. The data asso-
ciated with the objed’components is not released.

DBFreeObiject will notdil if a NULL pointer is passed to it.
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DBFreeOptlist

DBFr eeOpt | i st —Free memory associated with an option list.

Synopsis:

int DBFreeOptlist (DBoptlist *optlist)

Arguments:
optli st Pointerto anoptionlist structurecontainingoptionialuepairs.This structures
created with the DBMaOptlist function.
Returns:

DBFreeOptlist returns a zero on success and -aiané.
Description:

The DBFreeOptlist function releases the memory associated withvdre@ption list. The indi-
vidual option \alues are not freed.

DBFreeOptlist will not &il if a NULL pointer is passed to it.
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DBGetAtt

DBCGet At t —Allocate space forand return, an attritbe \alue.

Synopsis:

void *DBGet Att (DBfile *dbfile, char *varnanme, char *attnamne)

Arguments:
dbfile Database file pointer
var nane Name of the ariable to which the attrilte belongs.
att nane Name of the attribite.

Returns:

DBGetAttreturnsa pointerto newly allocatedspacecontainingthe attribute valueon successand
NULL on failure.

Description:

The DBGetAtt function allocates space for an atitebalue associated with anable, reads the
attributevalue,andreturnsa pointerto thatspacelf theattribute or variabledoesnot exist, NULL
is returned.

Notes:

See DBReadAtt for a non-memory allocatiregsion of this function.
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DBGetComponent

DBGet Conponent —Allocate space forand return, an object component.

Synopsis:

voi d *DBGet Conponent (DBfile *dbfile, char *objnane,
char *conpnane)

Arguments:
dbfile Database file pointer
obj nane Object name.
conpnarne Component name.
Returns:

DBGetComponent returns a pointer tovheallocated space containing the componettie on
success, and NULL omifure.

Description:

The DBGetComponent function allocates space for one object component, reads the component,
and returns a pointer to that space. If either the object or component doeisthdildl L is
returned. It is up to the application to cast the returned pointer to the appropriate type.
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DBGetComponentType

DBCGet Conponent Ty pe—Return the type of an object component.

Synopsis:

i nt DBGet Conponent Type (DBfile *dbfile, char *objnane,
char *conpnane)

Arguments:
dbfile Database file pointer
obj nane Object name.
conpnarne Component name.
Returns:

The walues that are returned depend on the compangme and he the component as written
into the object. The component types and their corresponding retiuas\are listed in the table

below.

Component Type Return value
Integer DB_INT
Float DB_FLOAT
Double DB_DOUBLE
String DB_CHAR
Variable DB_VARIABLE
all others DB_NOTYPE

Description:

TheDBGetComponentipefunctionreadshecomponenstypeandreturnsit. If eithertheobject
or component does natist, DB_NOTYPE is returned. This function als the application to
process the component withouw/ra to knawv its type in adance.
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DBGetCompoundarray

DBCGet Conpoundar r ay—Read a compound array from a Silo database.

Synopsis:

DBcompoundarray *DBCGet Conmpoundarray (DBfile *dbfile,
char *arraynane)

Arguments:

dbfile Database file pointer
arraynane Name of the compound artay

Returns:

DBGetCompoundarray returns a pointer to a DBcompoundarray structure on success and NULL
on failure.

Description:

The DBGetCompoundarray function allocates a DBcompoundarray structure, reads a compound
array from the Silo database, and returns a pointer to that structure. If an error occurs, NULL is
returned.

Notes:

See“CompoundArray Definition” on pagel in AppendixA for the definitionof DBcompoundar-
ray.
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DBGetCurve

DBGet Cur ve—Read a cure from a Silo database.

Synopsis:
DBcurve *DBCGet Curve (DBfile *dbfile, char *curvenane)
Arguments:

dbfile Database file pointer
cur venane Name of the cum to read.

Returns:
DBCurwe returns a pointer to a DBcergtructure on success and NULL ailure.
Description:

The DBGetCure function allocates a DBcw\data structure, reads a cfrom the Silo data-
base, and returns a pointer to that structure. If an error occurs, NULL is returned.

Notes:

See “Cure Definition” on pagd in Appendix A for the definition of DBcuev
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DBGetDataReadMask

DBGet Dat aReadMask—Get the current data read mask

Synopsis:

| ong DBCet Dat aReadMask (voi d)
Returns:

DBGetDataReadMask returns the current data read mask.
Description:

The DBGetDataReadMask alig the user to find out what mask is currently being used to read
the data within Silo objects.

Most Silo objects ha a metadata portion and a data portion. The data portion is that part of the
object that consists of pointers to long arrays of data. These arrays are “problem sized”.

Settingthedatareadmask(usingthe DBSetDataReadMastall) allows for a DBGet* call to only
return part of the data. M the data read mask set to BIB the DBGet* functions return all of
theinformation.With thedatareadmasksetto DBNone,they returnonly the metadataThe mask
is a bit vector specifying which part of the data model should be read.

A special case is found in the DBCalc flag. Sometimes data is not stored in thd fdénbtead
calculated from other information. The DBCalc flag controls this\iehdf it is turned of, the
data is not calculated. If it is turned on, the data is calculated.

The \alues that DBGetDataReadMask returns are binary-or'ed combinations afuke shan
in the follawving table:

Mask bit Meaning

DBAII All data values are read. This value is identical to specifying all of the
other mask bits or'ed together, setting all of the bit values to 1.

DBNone No data values are read. This value sets all of the bit values to 0.

DBCalc If data is calculable, calculate it. Otherwise, return NULL for that infor-
mation.

DBMatMatnos The lists of material numbers in material objects are read by the DBGet-
Material call.

DBMatMatnames The array of material names in material objects are read by the DBGet-
Material call.

DBMatMatlist The lists of the correspondence between zones and material numbers in

material objects are read by the DBGetMaterial call.

DBMatMixList The lists of mixed material information in material objects are read by
the DBGetMaterial call.

DBCurveArrays The data values of curves are read by the DBGetCurve call.
DBPMCoords The coordinate values of pointmeshes are read by the DBGetPointmesh
call.
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DBGetDataReadMask

Mask bit Meaning

DBPVData The data values of pointvars are read by the DBGetPointvar call.

DBQMCoords The coordinate values of quadmeshes are read by the DBGetQuad-
mesh call.

DBQVData The data values of quadvars are read by the DBGetQuadvar call.

DBUMCoords The coordinate values of UCD meshes are read by the DBGetUcdmesh
call.

DBUMPFacelist The facelists of UCD meshes are read by the DBGetUcdmesh call.

DBUMZonelist The zonelists of UCD meshes are read by the DBGetUcdmesh call.

DBUVData The data values of UCD variables are read by the DBGetUcdvar call.

DBFacelistinfo The nodelists and shape information in facelists are read by the DBGet-
Facelist call.

DBZonelistinfo The nodelist and shape information in zonelists are read by the DBGet-
Zonelist call.

Note: The data read mask is currently recognized only by the following drivers. PDB, Taurus.
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DBGetDir

DBGet Di r —Get the name of the current directory

Synopsis:

int DBGetDir (DBfile *dbfile, char *dirnane)

Arguments:
dbfile Database file pointer
di r nane Returnecturrentdirectoryname.The callermustallocatespaceor thereturned
name. The maximum space used is 256 characters, including the NULL
terminator
Returns:

DBGetDir returns zero on success and -1aluife.
Description:

The DBGetDir function returns the name of the current directory
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DBGetMaterial

DBCGet Mat er i al —Read material data from a Silo database.

Synopsis:

DBmaterial *DBCGetMaterial (DBfile *dbfile, char *mat_nane)

Arguments:

dbfile Database file pointer

mat _nane Name of the materialariable to read.
Returns:

DBGetMaterial returns a pointer to a DBmaterial structure on success and NU&iluoe. f
Description:

The DBGetMaterial function allocates a DBmaterial data structure, reads material data from the
Silo database, and returns a pointer to that structure. If an error occurs, NULL is returned.

Notes:

See “Material Data Definition” on pa@ein Appendix A for the definition of DBmaterial.
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DBGetMatspecies

DBGet Mat speci es—Read material species data from a Silo database.

Synopsis:

DBmat speci es *DBGet Mat species (DBfile *dbfile, char *ns_nane)

Arguments:

dbfile Database file pointer

nNs_name Name of the material species data to read.
Returns:

DBGetMatspecies returns a pointer to a DBmatspecies structure on success and Nailireon f
Description:

The DBGetMatspecies function allocates a DBmatspecies data structure, reads material species
data from the Silo database, and returns a pointer to that structure. If an error occurs, NULL is
returned.

Notes:

See “Material Species Data Definition” on p&ge Appendix A for the definition of DBmatspe-
cies.
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DBGetMultimat

DBGet Mul t i mat —Read a multi-block material object from a Silo database

Synopsis:
DBrul timat *DBGetMultimat (DBfile *dbfile, char *nane)

Arguments:

dbfile Database file pointer

nane Name of the multi-block material object
Returns:

DBGetMultimat returns a pointer to a DBmultimat structure on success and NUalilure f
Description:

The DBGetMultimatfunctionallocatesa DBmultimatdatastructure yeadsa multi-block material
from the Silo databaseandreturnsa pointerto thatstructurelf anerroroccurs NULL is returned.

Notes:

See"Multi-Block Material Definition” on page4 in AppendixA for the definitionof DBmultimat.
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DBGetMultimatspecies

DBGet Mul t i mat speci es—Read a multi-block species from a Silo database.

Synopsis:

DBmul ti mesh *DBGet Mul ti mat species (DBfile *dbfile, char *nane)

Arguments:

dbfile Database file pointer

nane Name of the multi-block material species.
Returns:

DBGetMultimatspecies returns a pointer to a DBmultimatspecies structure on success and NULL
on failure.

Description:

The DBGetMultimatspecies function allocates a DBmultimatspecies data structure, reads a multi-
block material species from the Silo database, and returns a pointer to that structure. If an error
occurs, NULL is returned.

Notes:

See “Multi-Block Species Definition” on pagan Appendix A for the definition of DBmulti-
matspecies.
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DBGetMultimesh

DBGet Mul t i mesh—Read a multi-block mesh from a Silo database.

Synopsis:
DBmul ti mesh *DBGet Mul ti mesh (DBfile *dbfile, char *meshnane)

Arguments:
dbfile Database file pointer
meshnanme Name of the multi-block mesh.
Returns:

DBGetMultimesh returns a pointer to a DBmultimesh structure on success and NUiluga f
Description:

The DBGetMultimeshfunctionallocatesa DBmultimeshdatastructure readsa multi-block mesh
from the Silo databaseandreturnsa pointerto thatstructurelf anerroroccurs NULL is returned.

Notes:

See “Multi-Block Mesh Definition” on paggin Appendix A for the definition of DBmultimesh.
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DBGetMultivar

DBGet Mul t i var —Read a multi-block ariable definition from a Silo database.

Synopsis:

DBmul tivar *DBGetMultivar (DBfile *dbfile, char *varname)

Arguments:

dbfile Database file pointer

var name Name of the multi-block ariable.
Returns:

DBGetMultivar returns a pointer to a DBmu#ir structure on success and NULL aiiure.
Description:

The DBGetMultvar function allocates a DBmultir data structure, reads a multi-blockigble
from the Silo databaseandreturnsa pointerto thatstructurelf anerroroccurs NULL is returned.

Notes:

See “Multi-Block \ariable Definition” on pagé in Appendix A for the definition of DBmultar.
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DBGetPointmesh

DBGet Poi nt nesh—Read a point mesh from a Silo database.

Synopsis:
DBpoi nt nesh *DBGet Poi nt mesh (DBfile *dbfile, char *meshnane)

Arguments:
dbfile Database file pointer
nmeshnane Name of the mesh.
Returns:

DBGetPointmesh returns a pointer to a DBpointmesh structure on success and Ndlllren f
Description:

The DBGetPointmesh function allocates a DBpointmesh data structure, reads a point mesh from
the Silo database, and returns a pointer to that structure. If an error occurs, NULL is returned.

Notes:

See “Point Mesh Definition” on pagein Appendix A for the definition of DBpointmesh.
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DBGetPointvar

DBGet Poi nt var —Read a pointariable from a Silo database.

Synopsis:

DBreshvar *DBGet Poi ntvar (DBfile *dbfile, char *varnane)

Arguments:
dbfile Database file pointer
var nane Name of the ariable.
Returns:

DBGetPointar returns a pointer to a DBmesinstructure on success and NULL aiiure.
Description:

The DBGetPointar function allocates a DBmesindata structure, reads ariable associated
with a pointmeshfrom the Silo databaseandreturnsa pointerto thatstructureIf anerroroccurs,
NULL is returned.

Notes:

See “Point riable Definition” on pag8d in Appendix A for the definition of DBmesav
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DBGetQuadmesh

DBCGet Quadnmesh—Read a quadrilateral mesh from a Silo database.

Synopsis:
DBquadnesh *DBGet Quadnesh (DBfile *dbfile, char *meshnane)

Arguments:
dbfile Database file pointer
nmeshnane Name of the mesh.
Returns:

DBGetQuadmesh returns a pointer to a DBquadmesh structure on success and Nallireon f
Description:

TheDBGetQuadmesfunctionallocatesa DBquadmeshilatastructure readsa quadrilateramesh
from the Silo databaseandreturnsa pointerto thatstructurelf anerroroccurs NULL is returned.

Notes:

See “Quad Mesh Definition” on pagean Appendix A for the definition of DBquadmesh.
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DBGetQuadvar

DBGet Quadvar —Read a quadrilaterahviable from a Silo database.

Synopsis:
DBquadvar *DBGet Quadvar (DBfile *dbfile, char *varnamne)

Arguments:
dbfile Database file pointer
var nane Name of the ariable.
Returns:

DBGetQuadar returns a pointer to a DBquashstructure on success and NULL aiiure.
Description:

The DBGetQuadar function allocates a DBquaalvdata structure, reads arsble associated
with a quadrilaterameshfrom the Silo databaseandreturnsa pointerto thatstructureIf anerror
occurs, NULL is returned.

Notes:

See "Quad ¥riable Definition” on pagé in Appendix A for the definition of DBquadr
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DBGetToc

DBGet Toc—Get the table of contents of a Silo database.

Synopsis:
DBt oc *DBCGet Toc (DBfile *dbfile)
Arguments:
dbfile Database file pointer
Returns:
DBGetToc returns a pointer to a DBtoc structure on success and NULL on error
Description:

The DBGetBc function returns a pointer to a DBtoc structure, which contains the names of the
various Silo object contained in the Silo database. The returned pointer points intovatk pri
space and must not be modified or freed. Also, calls to DBSetDir will free the DBtoc structure,
invalidating the pointer returned pieusly by DBGet®c.

Notes:

See “Bble of Contents Definiton” on pag@dn Appendix A for the definition of DBtoc.

Silo User’'s Guide 2-51



DBGetUcdmesh

DBGet Ucdnesh—Read a UCD mesh from a Silo database.

Synopsis:
DBucdnesh *DBGet Ucdnmesh (DBfile *dbfile, char *meshnane)

Arguments:
dbfile Database file pointer
nmeshnane Name of the mesh.
Returns:

DBGetUcdmesh returns a pointer to a DBucdmesh structure on success and N@lllren f
Description:

The DBGetUcdmesh function allocates a DBucdmesh data structure, reads a UCD mesh from the
Silo database, and returns a pointer to that structure. If an error occurs, NULL is returned.

Notes:

See “UCD Mesh Definition” on pagein Appendix A for the definition of DBucdmesh.
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DBGetUcdvar

DBGet Ucdvar —Read a UCD ariable from a Silo database.

Synopsis:

DBucdvar *DBGet Ucdvar (DBfile *dbfile, char *varnane)

Arguments:
dbfile Database file pointer
var nane Name of the ariable.
Returns:

DBGetUcdar returns a pointer to a DBuahstructure on success and NULL aiiure.
Description:

TheDBGetUcdwarfunctionallocatesa DBucdvar datastructurereadsavariableassociatedvith a
UCD meshfrom the Silo databaseandreturnsa pointerto thatstructureIf anerroroccurs NULL
is returned.

Notes:

See “UCD V\ariable Definition” on pag8 in Appendix A for the definition of DBucdwu
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DBGetVar

DBGet Var —Allocate space forand return, a simpleaviable.

Synopsis:

void *DBGetVar (DBfile *dbfile, char *varnane)

Arguments:
dbfile Database file pointer
var nane Name of the ariable
Returns:

DBGet\ar returns a pointer to wy allocated space on success and NULL alufe.
Description:

TheDBGet\ar functionallocatesspacedor asimplevariable readghevariablefrom the Silo data-
base, and returns a pointer to thevrspace. If an error occurs, NULL is returned. It is up to the
application to cast the returned pointer to the correct data type.

Notes:

See DBReadat and DBReadaf1 for non-memory allocatingevsions of this function.
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DBGetVarByteLength

DBCet Var Byt eLengt h—Return the byte length of a simplariable.

Synopsis:
i nt DBGet VarByteLength (DBfile *dbfile, char *varnane)

Arguments:
dbfile Database file pointer
var nane Variable name.
Returns:

DBGetVarByteLengtlreturnsthelengthof thegivensimplevariablein byteson successnd-1 on
failure.

Description:

The DBGet\arBytelLength function returns the length of the requested simpkble, in bytes.
Thisis usefulfor determininghow muchmemoryto allocatebeforereadinga simplevariablewith
DBRead\ar. Notethatthis would notbeaconcerrif oneusedthe DBGetVarfunction,which allo-
cates space itself.

Silo User’'s Guide 2-55



DBGetVarLength

DBCet Var Lengt h—Return the number of elements in a sim@dable.

Synopsis:
i nt DBGetVarlLength (DBfile *dbfile, char *varnane)

Arguments:
dbfile Database file pointer
var nane Variable name.
Returns:

DBGet\arLengthreturnsthenumberof elementsn the givensimplevariableon succesand-1 on
failure.

Description:

The DBGet\arLength function returns the length of the requested singpiable, in number of
elements. Br example a 16 byte array containing 4 floats has 4 elements.
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DBCGet Var Ty pe—Return the Silo datatype of a simplriable.

Synopsis:
i nt DBGetVarType (DBfile *dbfile, char *varnane)

Arguments:
dbfile Database file pointer
var nane Variable name.
Returns:

DBGetVarType returns the Silo datatype of theagi simple &riable on success and -1 @ilire.
Description:

The DBGet\ArType function returns the Silo datatype of the requested siraphble. Br exam-
ple, DB_FLQAT for float \ariables.

Notes:

This only works for simple Silo ariables (those written using DBWrite or DBWriteSlice). T
query the type of otheraviables, use DBIncafType instead.
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DBl ngConpoundar r ay—Inquire Compound Array attriltes.

Synopsis:

i nt DBI ngConpoundarray (DBfile *dbfile, char *nane,
char *el etmanes[], int *el em engths,
int nelens, int nvalues, int datatype)

Arguments:
dbfile Database file pointer
narme Name of the compound array

el emmanes Returned array of length nelems containing pointers to the names of the array
elements.

el em engt hs Returned array of lengthel ens containing the lengths of the array elements.

nel ens Returned number of array elements.

nval ues Returned number of totahiues in the compound array

dat at ype Datatype of the datealues. One of the predefined Silo data types.
Returns:

DBIngCompoundarray returns zero on success and -dilonef
Description:

The DBIngCompoundarray function returns information about the compound ladags not
return the dataalues themsebs; use DBGetCompoundarray instead.
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DBl ngFi | e—Inquire iff i | ename is a Silo file.

Synopsis:

int DBIngFile (char *fil enane)
Arguments:

filename Name of file.
Returns:

DBIngFilenameeturns0if f i | ename is notaSilofile, apositve numbeiif f i | enane isaSilo
file, and a ngative number if an error occurred.

Description:

The DBIngFile function is mainly used for its returwe, as seen abe.
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DBl ngMeshnane—Inquire the mesh name associated witladable.

Synopsis:

i nt DBI ngMeshnane (DBfile *dbfile, char *varnane, char *neshnamne)

Arguments:
dbfile Database file pointer
var name Variable name.
meshnanme Returnedmeshname.Thecallermustallocatespaceor thereturnechame.The
maximum space used is 256 characters, including the NULL terminator
Returns:

DBIngMeshname returns zero on success and -ailmd.
Description:

The DBIngMeshnaméunctionreturnsthe nameof ameshassociateavith ameshvariable.Given
the name of aariable to access, one must call this function to find the name of the mesh before
calling DBGetQuadmesh or DBGetUcdmesh.
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DBI ngMesht ype—Inquire the mesh type of a mesh.

Synopsis:
i nt DBI ngMeshtype (DBfile *dbfile, char *neshnane)

Arguments:
dbfile Database file pointer
nmeshnane Mesh name.
Returns:

DBIngMeshtype returns the mesh type on success and diloref
Description:

The DBIngMeshtype function returns the type of theegimesh. Thealue returned is described
in the follawving table:

Mesh Type Returned Value
Multi-Block DB_MULTIMESH
UCD DB_UCDMESH
Pointmesh DB_POINTMESH
Quad (Collinear) DB_QUAD_RECT
Quad (Non-Collinear) DB_QUAD_CURV
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DBI ngVar Exi st s—Queries ariable &istence

Synopsis:
int DBIngVarExists (DBfile *dbfile, char *nane);

Arguments:
dbfile Database file pointer
nane Object name.
Returns:

DBIngVarExists returngon-zero if the objectxsts in the file. Zero otherwise.
Description:

The DBIng\arExists function is used to check fotisgence of an object in thevgin file.

If an object vas written to a file, it the file has yet to be DBClodethe results of this function
guerying that ariable are undefined.
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DBI ngVar Ty pe—Return the type of theggn object

Synopsis:

DBhj ect Type DBI ngVvar Type (DBfile *dbfile,

Arguments:

dbfile
name

Returns:

DBIngVarType returns the DBObjegfpe corresponding to thevgin object.

Description:

Database file pointer
Object name.

char *nane);

The DBIng\arType function returns the DBObjegide of the gren object. Thealue returned is
described in the follwing table:

Object Type

Returned Value

Invalid object or the object was
not found in the file.

DB_INVALID_OBJECT

Quadmesh DB_QUADMESH
Quadvar DB_QUADVAR
UCD mesh DB_UCDMESH
UCD variable DB_UCDVAR

Multiblock mesh

DB_MULTIMESH

Multiblock variable

DB_MULTIVAR

Multiblock material

DB_MULTIMAT

Multiblock material species

DB_MULTIMATSPECIES

Material

DB_MATERIAL

Material species

DB_MATSPECIES

Facelist DB_FACELIST
Zonelist DB_ZONELIST
Edgelist DB_EDGELIST
Curve DB_CURVE
Pointmesh DB_POINTMESH
Pointvar DB_POINTVAR
Compound array DB_ARRAY
Directory DB_DIR
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Object Type Returned Value

Other variable (one written out | DB_VARIABLE
using DBWrite.)

User-defined DB_USERDEF

The function will signal an error if the given nane does not exist in thefile.
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DBMake(Cbj ect —Allocate an object of the specified length and initialize it.

Synopsis:

DBobj ect *DBMakeCbj ect (char *objnane, int objtype, int maxconps)

Arguments:
obj nane Name of the object.
obj type Type of object. One of the predefined types: DBADMESH,
DB_QUAD_RECT, DB_QUAD_CURV, DB_QUADVAR, DB_UCDMESH,
DB_UCDVAR, DB_POINTMESH, DB_POINT¥R, DB_MULTIMESH,
DB_MULTIVAR, DB_MATERIAL, DB_MATSPECIES, DB_ACELIST,
DB _ZONELIST, DB_EDGELIST DB_CUR/E, DB_ARRAY, or
DB _USERDEF
nmaxconps Maximum number of components needed for this object.
Returns:

DBMakeObject returns a pointer to theaty allocated and initialized object on success and
NULL on failure.

Description:

The DBMaleObject function allocates space for an objecteofconps components.
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DBMakeOpt | i st —Allocate an option list.

Synopsis:

DBopt|ist *DBMakeOptlist (int naxopts)
Arguments:

maxopt s Maximum number of options needed for this option list.
Returns:

DBMakeOptlist returns a pointer to an option list on success and NULA&iloinef.
Description:

The DBMaleOptlist function allocates memory for an option list and initializes it. Use the func-
tion DBAddOption to populate the option list structure, and DBFreeOptlist to free it.
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DBMKDi r —Create a ne directory in a Silo file.

Synopsis:
int DBMKDir (DBfile *dbfile, char *dirname)

Arguments:

dbfile Database file pointer

di r nane Name of the directory to create.
Returns:

DBMKDir returns zero on success and -1 aifufe.
Description:

The DBMKDir function creates a wedirectory in the Silo file as a child of the current directory
(see DBSetDir). The directory name may be an absolute path name simildr to ‘subdi r”,
or may be a relate path name similarta /. ./ di r/ subdir”.
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DBOpen—Open an xisting Silo file.

Synopsis:

DBfil e *DBOpen (char *name, int type, int node)

Arguments:
nane Name of the file to open. Can be either an absolute orves|adih.
type The type of file to open. One of the predefined types: DB_SDX, DB_PDB,
DB_TAURUS, or DB_UNKNQONN.
node The mode of the file to open. One of tladues DB_READ or DB_ APPEND.
Returns:

DBOpen returns a DBfile pointer on success and a NULlaiuré.
Description:

The DBOpen function opens axigting Silo file. If the filet ype is DB_UNKNOWN, Silo will
guess at the file type, getting it right most of the time.

The mode parameter alis a user to append to axigting Silo file. If a file is DBOpen’ed with a
node of DB_APPEND, the file will support write operations as well as read operations.
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DBPause—Pause a simulation

Synopsis:

int DBPause (DBfile *dbfile);
Arguments:

dbfile Silo database pointer
Returns:

DBPause returns zero on success and -laburé.
Description:

The DBRause function pauses the specified simulation until DBContinue is called.
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DBPut Conpoundar r ay—Write a Compound Array object into a Silo file.

Synopsis:

i nt DBPut Conpoundarray (DBfile *dbfile, char *nane,
char *el etmanes[], int *el em engths,
int nelens, void *values, int nval ues,
i nt datatype, DBoptlist *optlist);

Arguments:
dbfile Database file pointer
nane Name of the compound array structure.

el emmanes Array of lengthnel ens containing pointers to the names of the elements.
el em engt hs Array of lengthnel ens containing the lengths of the elements.

nel ens Number of simple array elements.

val ues Array whoselengthis determinedy nel ens andel en engt hs containing
the \alues of the simple array elements.

nval ues Total length of theval ues array

dat at ype Data type of theal ues array One of the predefined Silo types.

optli st Pointer to an option list structure containing additional information to be

included in the compound array object written into the Silo file. Use NULL is
there are no options.

Returns:
DBPutCompoundarray returns zero on success and diloref
Description:

The DBPutCompoundarrafunctionwritesa compoundarrayobjectinto a Silo file. A compound
array is an array whose elements are simple arrays. All of the simple awaysdraents of the
same data type, and eaclvéa name.

Often, an application will partition a block of memory into named piecgsyiite the block to a
database as a single entigrtran common blocks are used in theywl' he compound array
object is an abstraction of this partitioned memory block.
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DBPut Cur ve—Write a cure object into a Silo file

Synopsis:

int DBPutCurve (DBfile *dbfile, char *curvenanme, void *xvals,
void *yvals, int datatype, int npoints,
DBoptlist *optlist)

Arguments:
dbfile Database file pointer
curvenane Name of the cur object
xval s Array of lengthnpoi nt s containing the x-axis datales
yval s Array of lengthnpoi nt s containing the y-axis datales
dat at ype Data type of thval s andyval s arrays. One of the predefined Silo types.
npoi nts The number of points in the carv
optli st Pointer to an option list structure containing additional information to be

included in the compound array object written into the Silo file. Use NULL is
there are no options.

Returns:
DBPutCune returns zero on success and -1alufe.
Description:

The DBPutCure function writes a cuesobject into a Silo file. A cuevis a set of x/y points that
describes a tardimensional curs.

Both thexval s andyval s arrays must hee the same datatype.

The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Brameter” for details on the use of this construct.

Option Name De:::\ll#';pe Option Meaning Default Value
DBOPT_LABEL int Problem cycle value. 0
DBOPT_XLABEL char * Label for the x-axis NULL
DBOPT_YLABEL char * Label for the y-axis NULL
DBOPT_XUNITS char * Character string defining the units for the NULL

X-axis.
DBOPT_YUNITS char * Character string defining the units for the NULL
y-axis
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Value
Option Name Data Type Option Meaning Default Value
DBOPT_XVARNAME char * Name of the domain (x) variable. This is NULL
the problem variable name, not the code
variable name passed into the xval s
argument.
DBOPT_YVARNAME char * Name of the domain (y) variable. This is NULL

problem variable name, not the code vari-
able name passed into the yval s argu-
ment.
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DBPut Facel i st —Write a facelist object into a Silo file.

Synopsis:

i nt DBPut Facelist (DBfile *dbfile,

Arguments:

dbfile
nane

nf aces
ndi ms
nodel i st
| nodel i st
origin
zoneno

shapesi ze

shapecnt

nshapes
types

typeli st

nt ypes

Returns:

char *nane, int nfaces,

int ndinms, int nodelist[], int |Inodelist,
int origin, int zoneno[], int shapesize[],
int shapecnt[], int nshapes, int types[],
int typelist[], int ntypes)

Database file pointer

Name of thedcelist structure.

Number of eternal fices in associated mesh.

Number of spatial dimensions represented by the associated mesh.
Array of lengthl nodel i st containing node indices describing mesbefs.
Length of nodelist array

Origin for indices in nodelist arrafither zero or one.

Array of lengthnf aces containing the zone number from which eamtef
came. Use a NULL for this parameter if zone numbering info is aoted.
(MeshTV equires a non-NULIzoneno for pseudocolor plots.)

Array of lengthnshapes containing the number of nodes used by each f
shape (for 3-D meshes only).

Array of lengthnshapes containing the number of€es haing each shape
(for 3-D meshes only).

Number of &ce shapes (for 3-D meshes only).

Array of lengthnf aces containing information about eachck. This
argument is ignored ifit ypes is zero, or if this parameter is NULL.

Array of lengthnt ypes containingtheidentifiersfor eachtype. Thisagument
is ignored ifnt ypes is zero, or if this parameter is NULL.

Number of types, or zero if type informatiomsvnot preided.

DBPutFacelist returns zero on success or -laluife.

Description:

The DBPutRcelist function writes atelist object into a Silo file. The nameagi to this object
can in turn be used as a parameter to the DBPutUcdmesh function.
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Notes:

See the write-up of DBPutUcdmesh for afull description of the facelist data structures. Note that
MeshTV gpects this structerto contain descriptions of thgternal faces onhAlso note that
MeshTVin order to do pseudocolor plots cewtly, requires a non-NULIzoneno.
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DBPut Mat er i al —Write a material data object into a Silo file.

Synopsis:

int DBPut Material (DBfile *dbfile, char *nane, char *neshnane,
int nmat, int matnos[], int matlist[],
int dims[], int ndinms, int mx_next[],
int mx_mat[], int mx_zone[], float m x_vf[],
int mxlen, int datatype, DBoptlist *optlist)

Arguments:

dbfile Database file pointer

nane Name of the material data object.

meshnane Name of the mesh associated with this information.

nmat Number of materials.

mat nos Array of lengthnmat containing material numbers.

mat | i st Array whose dimensions are defineddayrs andndi ns. It contains the
material numbers for each single-material (honed)xzone, and indices into
the mixed data arrays for each multi-material (ed¥ zone. A ngative \value
indicatesamixedzone,andits absolutevalueis usedasanindex into themixed
data arrays.

di s Array of lengthndi ns which defines the dimensionality of thrat | i st
array

ndi s Number of dimensions imat | i st array

m X_next Array of lengthmi x| en of indices into the mied data arrays (one-origin).

m x_mat Array of lengthni x1 en of material numbers for the n&s zones.

m X_zone Optional array of lengthm x| en of back pointers to originating zon&he
origin is determined bipBOPT_CRI G N. Even ifm x| en > 0, this agument
is optional.

m x_vf Array of lengthm x| en of volume fractions for the med zones.

m xl en Length of mixed data arrays (or zero if no ratkdata is present). i x| en >
0, then the “mix_" aguments describing the nad data arrays must be non-
NULL.

dat at ype Volume fraction data type. One of the predefined Silo data types.

optli st Pointer to an option list structure containing additional information to be
included in the material object written into the Silo file. See the tablavifeto
the \alid options for this function. If no options are to beviled, use NULL
for this agument.

Returns:

DBPutMaterial returns zero on success and -laduaré.
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Description:

Notes:

The DBPutMateria function writes a material data object into the current open Silo file. The min-
imum required information for amaterial data object is supplied viathe standard argumentsto this
function. Theopt | i st argument must be used for supplying any information not requested
through the standard arguments.

The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Parameter” for details on the use of this construct.

Value
Option Name Data Type Option Meaning Default Value
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_LABEL char * Character string defining the label associ- | NULL
ated with material data.
DBOPT_MAJORORDER int Indicator for row-major (0) or column- 0
major (1) storage for multidimensional
arrays.
DBOPT_ORIGIN int Origin for mix_zone. Zero or one. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
DBOPT_MATNAMES char** Array of strings defining the names of the NULL
individual materials.

The model used for storing material datais the most efficient for MeshTV, and works as follows:

One zona array, mat | i st , contains the material number for a clean zone or an index into the
mixed data arraysif the zone is mixed. Mixed zones are marked with negative entriesin

mat | i st,soyoumusttake ABS(mat | i st[i]) togettheactua 1-origin mixed dataindex. All
indices ae 1-origin to allowmat | i st to use zar as a material number

The mixed data arrays are essentially alinked list of information about the mixed elements within
azone. Each mixed data array isof length m x| en. For agiven index i, the following information
is known about the i’ th element:

m x_zone[i] Theindex of the zone which contains this element. The origin is determined by
DBOPT_ORI G N.

mx_mat[i] Themateria number of this element
mx_vf[i] The volume fraction of this element

m x_next[i] Thel-originindex of the next material entry for thiszone, else 0 if thisisthe
last entry.
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; Mesh ‘plot’
1 1 2| 2 with material
1 1. 2| 2 numbers and
interface
1 -3 2 Corresponding
mat | i st array
1 -1 2
mix_zone mix_mat mix_vf mix_next
1 2 | 1: 1 = 1: 4 el 1 2
2. 2 F» 2. 2 {2 6 (2. 0 :)
- 3: 5 b 3: 1 +» 3: g P 3 4 :)
4: S5 % 4 2 >4 3 4 0

Figure 2-1: Example using mixed data arrays for representing material information
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DBPut Mat speci es—Write a material species data object into a Silo file.

Synopsis:

i nt DBPut Mat species (DBfile *dbfile, char *name, char *matnane,
int nmat, int nmatspec[], int speclist[],
int dins[], int ndinms, int nspecies_nf,
float species_nf[], int mix_ list[],
int mxlen, int datatype, DBoptlist *optlist)

Arguments:

dbfile Database file pointer

nane Name of the material species data object.

mat name Name of the material object with which the material species object is
associated.

nmat Number of materials.

nmat spec Array of lengthnmat containing the number of material species associated
with each material.

specli st Array of dimension defined bydi ns anddi ns of indices into the
speci es_nf array Each entry corresponds to one zone. If the zone is clean,
the entry in this array must be poattior zero. A positie value is a 1-origin
index to themasdractionsof thezones materialspeciesA zerocanbeusedif
the material in this zone contains only one species. If the zoneas ntliks
value is ignored and the arrayx_| i st is used instead.

di s Array of lengthndi s that defines the length of te@ecl i st array

ndi s Number of dimensions in thepecl i st array

nspeci es_nf Number of material species mass fractions.

speci es_nf  Array of lengthnspeci es_nf containing mass fractions of the material
species.

mx_|ist Array of lengthmi x| en containing indices into thepeci es_nf array
These are used for né@d zones. & every indexj in this array
m x_list[j] corresponds to theBnat eri al structure$ material
m x_mat[j] and zonem x_zone[j].

m x| en Length of them x_| i st array
dat at ype Thedatatypeof themasdractiondatain speci es_nf . Oneof the predefined
Silo data types.
optli st Pointer to an option list structure containing additional information to be
included in the object written into the Silo file. Use a NULL if there are no
options.
Returns:

DBPutMatspecies returns zero on success and -dilonef.

2-78 Silo User’s Guide



DBPutMatspecies

Description:

The DBPutM atspecies function writes a material species data object into a Silo file. The minimum
required information for amaterial species data object is supplied via the standard arguments to
thisfunction. Theopt | i st argument must be used for supplying any information not requested
through the standard arguments.

Notes:

The following table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value
DBOPT_MAJORORDER int Indicator for row-major (0) or column- 0
major (1) storage for multidimensional
arrays.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
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DBPut Mul t i nat —Write a multi-block material object into a Silo file.

Synopsis:

int DBPutMultimat (DBfile *dbfile, char *nane, int nmat,
char *mat nanmes[], DBoptlist *optlist)

Arguments:
dbfile Database file pointer
nane Name of the multi-material object.
nmat Number of materials prided.
mat names Array of lengthnmat containing pointers to the names of the materials to be
associated with the multi-material object.
optli st Pointer to an option list structure containing additional information to be
included in the object written into the Silo file. Use a NULL if there are no
options
Returns:

DBPutMultimat returns zero on success and -1 on.error
Description:

The DBPutMultimat function writes a multi-material object into a Silo file.
Notes:

The followving table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value

DBOPT_BLOCKORIGIN int The origin of the block numbers. 1
DBOPT_GROUPORIGIN int The origin of the group numbers. 1
DBOPT_NGROUPS int The total number of groups in this multi- 0

mat species object.
DBOPT_NMATNOS int Number of material numbers stored in the | O

DBOPT_MATNCS option.
DBOPT_MATNOS int * Pointer to an array of length NULL

DBOPT_NMATNGS containing a complete

list of the material numbers used in the

Multimat object. DBOPT_NMATNGCS must

be set for this to work correctly.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
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DBPut Mul t i mat speci es—Write a multi-block species object into a Silo file.

Synopsis:

int DBPut Multimatspecies (DBfile *dbfile, char *name, int nspec,
char *specnanes[], DBoptlist *optlist)

Arguments:
dbfile Database file pointer
nane Name of the multi-block species structure.
nspec Number of species objects pided.

specnanes Array of lengthnspec containing pointers to the names of each of the species.

optli st Pointer to an option list structure containing additional information to be
included in the object written into the Silo file. Use a NULL if there are no
options.
Returns:

DBPutMultimatspecies returns zero on success and -ailonef,
Description:

The DBPutMultimatspecietunctionwritesamulti-block materialspeciesbjectinto a Silo file. It
accepts as input descriptions of tlagious sub-species (blocks) which are part of this mesh.

Notes:

The followving table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value
DBOPT_BLOCKORIGIN int The origin of the block numbers. 1
DBOPT_GROUPORIGIN int The origin of the group numbers. 1
DBOPT_NGROUPS int The total number of groups in this multi- 0
mat species object.
DBOPT_MATNAME char * Character string defining the name of the NULL
multi-block material with which this object
is associated.
DBOPT_NMAT int The number of materials in the associated | O
material object.
DBOPT_NMATSPEC int * Array of length DBOPT_NVAT containing NULL
the number of material species associated
with each material. DBOPT_NMAT must be
set for this to work correctly.
DBOPT_CYCLE int Problem cycle value. 0
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Value
Option Name Data Type Option Meaning Default Value
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
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DBPut Mul t 1 mesh—Wwrite a multi-block mesh object into a Silo file.

Synopsis:

int DBPutMultinmesh (DBfile *dbfile, char *nanme, int nnesh,
char *meshnanes[],int neshtypes|[],
DBoptlist *optlist)

Arguments:
dbfile Database file pointer
nane Name of the multi-block mesh structure.
nmesh Number of meshes prvmled.

meshnanes Array of lengthnnesh containing pointers to the names of each of the meshes.

nmesht ypes Array of lengthnnesh containingthetypeof eachmesh.Oneof thepredefined
types:DB_QUAD_RECT, DB_QUAD_CURV, DB_UCDMESH, and
DB_PO NTMESH.

optli st Pointer to an option list structure containing additional information to be
included in the object written into the Silo file. Use a NULL if there are no
options.
Returns:

DBPutMultimesh returns zero on success and -hiburé.
Description:

TheDBPutMultimeshfunctionwritesamulti-block meshobjectinto a Silo file. It acceptasinput
descriptions of thearious sub-meshes (blocks) which are part of this mesh.

Notes:

The following table describes the options accepted by this function:

Option Name DzXZlEIJ;pe Option Meaning Default Value
DBOPT_BLOCKORIGIN int The origin of the block numbers. 1
DBOPT_GROUPORIGIN int The origin of the group numbers. 1
DBOPT_NGROUPS int The total number of groups in this multi- 0

mesh object.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
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DBPut Mul t i var —Write a multi-block wariable object into a Silo file.

Synopsis:

int DBPutMultivar (DBfile *dbfile, char *nane, int nvar,
char *varnanmes[], int vartypes[],
DBoptlist *optlist);

Arguments:
dbfile Database file pointer
nane Name of the multi-blockariable.
nvar Number of \ariables associated with the multi-blockiable.
var nanes Array of lengthnvar containing pointers to the names of tlagiables. These
are \ariables written with DBPutPoirdy, DBPutQuadar, and DBPutUcdar.
vartypes Array of lengthnvar containingthetypesof thevariables Eachentrymustbe
one of the follaving: DB_POINT\AR, DB_QUADVAR, or DB_UCD/AR.
optli st Pointer to an option list structure containing additional information to be
included in the object written into the Silo file. Use a NULL if there are no
options.
Returns:

DBPutMultivar returns zero on success and -1alurfe.
Description:

The DBPutMultvar function writes a multi-blockariable object into a Silo file.
Notes:

The followving table describes the options accepted by this function:

Option Name Dz;{;ll#?pe Option Meaning Default Value
DBOPT_BLOCKORIGIN int The origin of the block numbers. 1
DBOPT_GROUPORIGIN int The origin of the group numbers. 1
DBOPT_NGROUPS int The total number of groups in this multivar | 0

object.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
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DBPut Poi nt mesh—Wwrite a point mesh object into a Silo file.

Synopsis:

i nt DBPut Poi ntmesh (DBfile *dbfile, char *nanme, int ndins,
float *coords[], int nels, int datatype,
DBoptlist *optlist)

Arguments:
dbfile Database file pointer
nane Name of the mesh.
ndi s Number of dimensions.
coords Array of lengthndi ns containing pointers to coordinate arrays.
nel s Number of elements (points) in mesh.
dat at ype Datatype of the coordinate arrays. One of the predefined Silo data types.
optli st Pointer to an option list structure containing additional information to be
includedin the meshobjectwritteninto the Silo file. Typically, thisarguments
NULL.
Returns:

DBPutPointmesh returns zero on success and -ailome.
Description:

The DBPutPointmesh function accepts pointers to the coordinate arrays and is responsible for
writing the mesh into a point-mesh object in the Silo file.

A Silo point-mesh object contains all necessary information for describing a mesh. This includes
the coordinate arrays, the number of dimensions (1,2,3,...) and the number of points.

Notes:

The followving table describes the options accepted by this function. See the section titled “Using
the Silo Option Brameter” for details on the use of this construct.

Value
Option Name Data Type Option Meaning Default Value
DBOPT_GROUPNUM int The group number to which this point- -1 (not in a group)
mesh belongs.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_XLABEL char * Character string defining the label associ- | NULL
ated with the X dimension.
DBOPT_YLABEL char * Character string defining the label associ- | NULL
ated with the Y dimension.
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Value
Option Name Data Type Option Meaning Default Value

DBOPT_ZLABEL char * Character string defining the label associ- | NULL
ated with the Z dimension.

DBOPT_NSPACE int Number of spatial dimensions used by this | ndims
mesh.

DBOPT_ORIGIN int Origin for arrays. Zero or one. 0

DBOPT_TIME float Problem time value. 0.0

DBOPT_DTIME double Problem time value. 0.0

DBOPT_XUNITS char * Character string defining the units associ- | NULL
ated with the X dimension.

DBOPT_YUNITS char * Character string defining the units associ- | NULL
ated with the Y dimension.

DBOPT_ZUNITS char * Character string defining the units associ- | NULL
ated with the Z dimension.
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DBPut Poi nt var —Write a \ector/tensor pointariable object into a Silo file.

Synopsis:

i nt DBPut Poi ntvar (DBfile *dbfile, char *nane, char *neshnane,
int nvars, float *vars[], int nels,
i nt datatype, DBoptlist *optlist)

Arguments:
dbfile Database file pointer
nane Name of the ariable set.
meshnane Name of the associated point mesh.
nvars Number of \ariables supplied imar s array
vars Array of lengthnvar s containing pointers toalue arrays.
nel s Number of elements (points) imrable.
dat at ype Datatype of thealue arrays. One of the predefined Silo data types.
optli st Pointer to an option list structure containing additional information to be
includedin thevariableobjectwritteninto the Silo file. Typically, thisargument
is NULL.
Returns:

DBPutPointar returns zero on success and -1aluffe.
Description:

The DBPutPointar functionacceptgpointersto the valuearraysandis responsibldor writing the
variables into a pointariable object in the Silo file.

A Silo point-variableobjectcontainsall necessarinformationfor describingavariableassociated
with apointmesh.Thisincludesthenumberof arrays the datatypeof thevariable,andthenumber
of points. This function should be used when writiegter or tensor quantities. Otherwise, it is
more corenient to use DBPutPoirdvl.

Notes:

The followving table describes the options accepted by this function. See the section titled “Using
the Silo Option Brameter” for details on the use of this construct.

Option Name Df;tlgl%?pe Option Meaning Default Value
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_NSPACE int Number of spatial dimensions used by this | ndims

mesh.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
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Value
Option Name Data Type Option Meaning Default Value
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
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DBPut Poi nt var 1—Write a scalar pointariable object into a Silo file.

Synopsis:

int DBPut Pointvarl (DBfile *dbfile, char *nane, char *neshnane,
float var[], int nels, int datatype,
DBoptlist *optlist)

Arguments:
dbfile Database file pointer
nane Name of the ariable.
meshnane Name of the associated point mesh.
var Array containing dataatues for this ariable.
nel s Number of elements (points) imrable.
dat at ype Datatype of theariable. One of the predefined Silo data types.
optli st Pointer to an option list structure containing additional information to be
includedin thevariableobjectwritteninto the Silo file. Typically, thisargument
is NULL.
Returns:

DBPutPointarl returns zero on success and -lailnre.
Description:

The DBPutPointarlfunctionaccepts valuearrayandis responsibldor writing thevariableinto
a point-ariable object in the Silo file.

A Silo point-variableobjectcontainsall necessarinformationfor describingavariableassociated
with apointmesh.Thisincludesthenumberof arrays the datatypeof thevariable,andthenumber
of points. This function should be used when writing scalar quantitesriie vector or tensor
guantities, one must use DBPutPoatv

Notes:

The followving table describes the options accepted by this function. See the section titled “Using
the Silo Option Brameter” for details on the use of this construct.

Option Name Df;tlgl'ur;?pe Option Meaning Default Value
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_NSPACE int Number of spatial dimensions used by this | ndims

mesh.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
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Value
Option Name Data Type Option Meaning Default Value
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
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DBPut Quadnesh—Wwrite a quad mesh object into a Silo file.

Synopsis:

i nt DBPut Quadrmesh (DBfile *dbfile, char *nanme, char *coordnanes|],
float *coords[], int dins[], int ndins,
i nt datatype, int coordtype,
DBoptlist *optlist)

Arguments:
dbfile Database file pointer
nane Name of the mesh.

coordnanes Array of lengthndi ns containing pointers to the names to bevigted when
writing out the coordinate arrayEhis paameter is curently ignoed and can
be set as NULL.

coords Array of lengthndi s containing pointers to the coordinate arrays.

di ns Array of lengthndi s describing the dimensionality of the mesh. Eaallue
in thedi ns array indicates the number of nodes contained in the mesh along
that dimension.

ndi ns Number of dimensions.
dat at ype Datatype of the coordinate arrays. One of the predefined Silo data types.

coor dt ype Coordinate array type. One of the predefined types: DB_COLLINEAR or
DB_NONCOLLINEAR. Collinear coordinate arrays are/ays one-
dimensional, rgardless of the dimensionality of the mesh; non-collinear arrays
have the same dimensionality as the mesh.

optli st Pointer to an option list structure containing additional information to be
includedin the meshobjectwritteninto the Silo file. Typically, this agumentis
NULL.
Returns:

DBPutQuadmesh returns zero on success and -dilaret
Description:

The DBPutQuadmesh function accepts pointers to the coordinate arrays and is responsible for
writing the mesh into a quad-mesh object in the Silo file.

A Silo quad-mesh object contains all necessary information for describing a mesh. This includes
the coordinate arrays, the rank of the mesh (1,2,3,...) and the type (collinear or non-collinear). In
addition, other information is useful and is therefore optionally includedrajor indicator

time and gcle of mesh, dets to ‘real’ zones, plus coordinate system type.)
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Notes:

The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Parameter” for details on the use of this construct.

Value
Option Name Data Type Option Meaning Default Value
DBOPT_GROUPNUM int The group number to which this quad- -1 (not in a group)
mesh belongs.
DBOPT_COORDSYS int Coordinate system. One of: DB_OTHER
DB_CARTESIAN, DB_CYLINDRICAL,
DB_SPHERICAL, DB_NUMERICAL, or
DB_OTHER.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_FACETYPE int Zone face type. One of the predefined DB_RECTILINEAR
types: DB_RECTILINEAR or
DB_CURVILINEAR.
DBOPT_HI_OFFSET int * Array of length ndi ns which defines zero- | {0,0,...}
origin offsets from the last node for the
ending index along each dimension.
DBOPT_LO_OFFSET int * Array of ndi ms which defines zero-origin {0,0,...}
offsets from the first node for the starting
index along each dimension.
DBOPT_XLABEL char * Character string defining the label associ- | NULL
ated with the X dimension.
DBOPT_YLABEL char * Character string defining the label associ- | NULL
ated with the Y dimension.
DBOPT_ZLABEL char * Character string defining the label associ- | NULL
ated with the Z dimension.
DBOPT_MAJORORDER int Indicator for row-major (0) or column- 0
major (1) storage for multidimensional
arrays.
DBOPT_NSPACE int Number of spatial dimensions used by this | ndims
mesh.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
DBOPT_PLANAR int Planar value. One of: DB_AREA or DB_OTHER
DB_VOLUME.
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
DBOPT_XUNITS char * Character string defining the units associ- | NULL
ated with the X dimension.
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Value
Option Name Data Type Option Meaning Default Value
DBOPT_YUNITS char * Character string defining the units associ- | NULL
ated with the Y dimension.
DBOPT_ZUNITS char * Character string defining the units associ- | NULL
ated with the Z dimension.

TheoptionsDB_LO_OFFSET and DB_HI_OFFSET should be used if the mesh being described
uses the notion of “phoney” zones (i.e., some zones should be ignored.) For example, if a2-D
mesh had designated the first column and row, and the last two columns and rows as “ phoney”,
then we would use: lo_off ={1,1} and hi_off ={2,2}.
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DBPut Quadvar —Write a \ector/tensor quadaviable object into a Silo file.

Synopsis:

i nt DBPut Quadvar (DBfile *dbfile, char *name, char *meshnane,

Arguments:

dbfile
nanme
nmeshnanme

nvars

var nanes

var s

di ns

ndi ns

m xvar s

m x| en
dat at ype
centering

optli st

Returns:

int nvars, char *varnanes[], float *vars[],
int dims[], int ndins, float *m xvars[],
int nmxlen, int datatype, int centering,
DBoptlist *optlist)

Database file pointer
Name of the ariable.

Name of the mesh associated with thasiable (written with DBPutQuadmesh
or DBPutUcdmesh)If no associatioris to bemade thisvalueshouldbe NULL.

Numberof sub-\ariableswhich comprisethis variable.For ascalararray thisis
one. If writing a ector quantityhowever, this would be tvo for a 2-D ector
and three for a 3-Dectot

Array of lengthnvar s containing pointers to character strings defining the
names associated with each saipiable.

Array of lengthnvar s containing pointers to arrays defining tlzdues
associated with each staviable

Array of lengthndi s which describes the dimensionality of tregiable.
Eachvaluein thedi ns arrayindicateshenumberof elementsontainedn the
variable along that dimension.

Number of dimensions.

Array of lengthnvar s containing pointers to arrays defining the edgxdata
values associated with each gaifiable. If no mied \alues are present, this
should be NULL.

Length of mixed data arrays, if pvided.
Datatype of the ariable. One of the predefined Silo data types.

Centering of the subaviables on the associated mesh. One of the predefined
types: DB_NODECENT or DB_ZONECENT

Pointer to an option list structure containing additional information to be
includedin thevariableobjectwritteninto the Silo file. Typically, thisargument
is NULL.

DBPutQuadar returns zero on success and -1alufe.

Description:

The DBPutQuadar function writes aariable associated with a quad mesh into a Silo file. Note
that variables will be either node-centered or zone-centered. A caraosbject contains theavi-
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able values. Other information can also be included. This function is useful for writing vector and
tensor fields, whereas the companion function, DBPutQuadvarl, is appropriate for writing scalar

fields.
Notes:
The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Parameter” for details on the use of this construct.
Value
Option Name Data Type Option Meaning Default Value
DBOPT_COORDSYS int Coordinate system. One of: DB_OTHER
DB_CARTESIAN, DB_CYLINDRICAL,
DB_SPHERICAL, DB_NUMERICAL, or
DB_OTHER.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_FACETYPE int Zone face type. One of the predefined DB_RECTILINEAR
types: DB_RECTILINEAR or
DB_CURVILINEAR.
DBOPT_LABEL char * Character string defining the label associ- | NULL
ated with this variable.
DBOPT_MAJORORDER int Indicator for row-major (0) or column- 0
major (1) storage for multidimensional
arrays.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
DBOPT_UNITS char * Character string defining the units associ- | NULL
ated with this variable.
DBOPT_USESPECMF int Boolean (DB_OFF or DB_ON) value DB_OFF
specifying whether or not to weight the
variable by the species mass fraction
when using material species data.
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DBPut Quadvar 1— Write a scalar quadaviable object into a Silo file.

Synopsis:

i nt DBPut Quadvarl (DBfile *dbfile, char *nane, char *neshnane,
float *var, int dins[], int ndins,
float *mi xvar, int mxlen, int datatype,
int centering, DBoptlist *optlist)

Arguments:

dbfile Database file pointer

nane Name of the ariable.

meshnane Name of the mesh associated with thasiable (written with DBPutQuadmesh
or DBPutUcdmesh.)f no associatioris to bemade thisvalueshouldbe NULL.

var Array defining the &lues associated with thianable.

di ns Array of lengthndi s which describes the dimensionality of tregiable.
Eachvaluein thedi s arrayindicateshenumberof elementsontainedn the
variable along that dimension.

ndi ms Number of dimensions.

m xvar Array defining the migd-data alues associated with thianable. If no mied
values are present, this should be NULL.

m xl en Length of mixed data arrays, if pvided.

dat at ype Datatype of sub-ariables. One of the predefined Silo data types.

centering Centering of the subaviables on the associated mesh. One of the predefined
types: DB_NODECENT or DB_ZONECENT

optli st Pointer to an option list structure containing additional information to be
includedin thevariableobjectwritteninto the Silo file. Typically, thisargument
is NULL.
Returns:

DBPutQuadarl returns zero on success and -ladurie.
Description:

The DBPutQuadarl functionwritesa scalarvariableassociateavith aquadmeshinto a Silo file.
Note that ariables will be either node-centered or zone-centered. A carambject contains the
variable \alues, plus the name of the associated quad-mesh. Other information can also be
included. This function should be used for writing scalar fields, and its companion function,
DBPutQuadwar, should be used for writingeetor and tensor fields.
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Notes:

The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Parameter” for details on the use of this construct.

Value
Option Name Data Type Option Meaning Default Value
DBOPT_COORDSYS int Coordinate system. One of: DB_OTHER
DB_CARTESIAN, DB_CYLINDRICAL,
DB_SPHERICAL, DB_NUMERICAL, or
DB_OTHER.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_FACETYPE int Zone face type. One of the predefined DB_RECTILINEAR
types: DB_RECTILINEAR or
DB_CURVILINEAR.
DBOPT_LABEL char * Character string defining the label associ- | NULL
ated with this variable.
DBOPT_MAJORORDER int Indicator for row-major (0) or column- 0
major (1) storage for multidimensional
arrays.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
DBOPT_UNITS char * Character string defining the units associ- | NULL
ated with this variable.
DBOPT_USESPECMF int Boolean (DB_OFF or DB_ON) value DB_OFF
specifying whether or not to weight the
variable by the species mass fraction
when using material species data.
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DBPut Ucdnesh—Write a UCD mesh object into a Silo file.

Synopsis:
i nt DBPut Ucdrmesh (DBfile *dbfile, char *nane, int ndins,
char *coordnanes[], float *coords[],
i nt nnodes, int nzones,
char *zonel _nane, char *facel _nane,
i nt datatype, DBoptlist *optlist)
Arguments:
dbfile Database file pointer
name Name of the mesh.
ndi s Number of spatial dimensions represented by this UCD mesh.

coor dnanes

Array of lengthndi s containing pointers to the names to bevjated when
writing out the coordinate arrayEhis paameter is curently ignoed and can
be set as NULL.

coords Array of lengthndi s containing pointers to the coordinate arrays.
nnodes Number of nodes in this UCD mesh.
nzones Number of zones in this UCD mesh.

zonel _name

facel name

Name of the zonelist structure associated with thigable [written with
DBPutZonelist]. If no association is to be made, thisi® should be NULL.

Name of thedcelist structure associated with thigiable [written with
DBPutFacelist]. If no association is to be made, tlakie should be NULL.

dat at ype Datatype of the coordinate arrays. One of the predefined Silo data types.
optli st Pointer to an option list structure containing additional information to be
includedin themeshobjectwritten into the Silo file. Seethetablebelow for the
valid options for this function. If no options are to bevited, use NULL for
this agument.
Returns:

DBPutUcdmesh returns zero on success and -Ailumd.
Description:

The DBPutUcdmesh function accepts pointers to the coordinate arrays and is responsible for writ-
ing the mesh into a UCD mesh object in the Silo file.

A Silo UCD mesh object contains all necessary information for describing a mesh. This includes
the coordinate arrays, the rank of the mesh (1,2,3,...) and the type (collinear or non-gdhinear
addition, other information is useful and is therefore included (timeyid of mesh, plus coor-
dinate system type).
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Notes:

See the description of “DBCalcExternal Facelist” on page 2-16 or “DBCalcExternalFacelist2” on
page 2-17 for an automated way of computing the facelist needed for this call.

1 2 3
| | |
| | |
| | |
| | |
4 |5 I I
| | |
! ! 13
| | |
| |
z 7 g | 9
al al Y
10 11 12
X
nnodes = 13
nzones =3
nzshapes =2
| znodelist = 2*8 + 1*5 = 21 zone nodes
nf aces = 13 external faces
nf shapes = 2 external face shapes
nftypes =0
| fnodelist = 9*4 + 4*3 = 48 external face nodes
fnodelist = { 1,2,8,7 external face nodeli st
2,3,9, 8,
8,9, 12, 11,
5,6, 12, 11, }
f shapesi ze = {4,3} external face shape sizes

{
f shapecnt = {9, xternal face shape counts
= {

} e
f zoneno 1,2,2,2 .}external face zone nos
znodelist ={ 1,4,5,2,7,10,11,8, zone nodeli st
2,5,6,3,8,11, 12,9,
13, 3, 6, 12 9}
zshapesi ze = {8,5} zone shape sizes
zshapecnt = {2,1} zone shape counts
x ={0,1,2,0,1,2,0,1,2,0,1, 2, 3}
y ={1,1,1,0,0,0,1,1,1,0,0,0, .5}
z =4{11,1,1,1,1,0,0,0,0,0,0,.5}

Figure 2-2: Example usage of UCD zonelist and external facelist variables.
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The order in which nodes are defined in the zonelist isimportant, especially for 3D cells. Nodes
defining a 2D cell should be supplied in either clockwise or counterclockwise order around the
cell. The node ordering for the predefined 3D cell typesisillustrated bel ow.

4
0 3
1

1 2 3 2

Tetrahedron Pyramid
4 5

4 5 :
7 ; 6
0: 1
1 EREE
3 2 3 I 2
Prism Hexahedron

Figure 2-3: Node ordering for UCD zone shapes.

The nodes of apolyhedron are specified in the following fashion: First specify the number of faces
in the polyhedron. Then, for each face, specify the number of nodesin the face followed by the
nodes that make up the face. The nodes should be ordered such that they are numbered in a
counter-clockwise fashion when viewed from the outside.
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1 2 3
i | .
| | |
| | |
| | |
4 |5 I I
| | |
! : 13
| | |
D i I -
- - Y
10 11 12
X
nzones =3
nzshapes =2
| znodelist =8+ 1 +6 *5+1+5+4* 4 =061
znodel ist = {1,4,5,2,7,10,11, 8,
61
4,11,12,9, 8,
4,12,6, 3,9,
4,6,5, 2,3,
4,5, 11, 8, 2,
4,5,6,12, 11,
4,3,2,8,9,
51
4,3,6,12,9,
3,6,13,12,
3,12, 13,9,
3,9,13, 3,
3,3,13, 6}
zshapetype = {DB_ZONETYPE HEX,

DB_ZONETYPE_POL YHEDRON}

zshapecnt = {1, 2
zshapesi ze = {

Figure 2-4: Example usage of UCD zonelist combining a hex and 2 polyhedra.
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The following table describes the options accepted by this function:

ated with the Z dimension.

Value
Option Name Data Type Option Meaning Default Value
DBOPT_GROUPNUM int The group number to which this UCD- -1 (not in a group)
mesh belongs.
DBOPT_COORDSYS int Coordinate system. One of: DB_OTHER
DB_CARTESIAN, DB_CYLINDRICAL,
DB_SPHERICAL, DB_NUMERICAL, or
DB_OTHER.
DBOPT_NODENUM int* An array of length nnodes giving a global | NULL
node number for each node in the mesh.
DBOPT_CYCLE int Problem cycle value 0
DBOPT_FACETYPE int Zone face type. One of the predefined DB_RECTILINEAR
types: DB_RECTILINEAR or
DB_CURVILINEAR.
DBOPT_XLABEL char * Character string defining the label associ- | NULL
ated with the X dimension.
DBOPT_YLABEL char * Character string defining the label associ- | NULL
ated with the Y dimension.
DBOPT_ZLABEL char * Character string defining the label associ- | NULL
ated with the Z dimension.
DBOPT_NSPACE int Number of spatial dimensions used by this | ndi s
mesh.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
DBOPT_PLANAR int Planar value. One of: DB_AREA or DB_NONE
DB_VOLUME.
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
DBOPT_XUNITS char * Character string defining the units associ- | NULL
ated with the X dimension.
DBOPT_YUNITS char * Character string defining the units associ- | NULL
ated with the Y dimension.
DBOPT_ZUNITS char * Character string defining the units associ- | NULL
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DBPut Ucdvar —Write a \ector/tensor UCD ariable object into a Silo file.

Synopsis:

i nt DBPut Ucdvar (DBfile *dbfile, char *nane, char *neshnane,
int nvars, char *varnanes[], float *vars[],
int nels, float *mixvars[], int mxlen,

i nt datatype, int centering,
DBoptlist *optlist)

Arguments:

dbfile Database file pointer

name Name of the ariable.

meshnane Name of the mesh associated with trasiable (written with DBPutUcdmesh).

nvars Numberof sub-\ariablesvhich comprisethis variable.For ascalararray thisis
one. If writing a ector quantityhowever, this would be tvo for a 2-D ector
and three for a 3-Dectot

var namnmes Array of lengthnvar s containing pointers to character strings defining the
names associated with eachwimble.

vars Array of lengthnvar s containing pointers to arrays defining trzdues
associated with each stdviable.

nel s Number of elements in thisaxable.

m xvars Array of lengthnvar s containing pointers to arrays defining the edxdata
values associated with each gaiable. If no mied \alues are present, this
should be NULL.

m x| en Length of mixed data arrays (i.a1 xvars).

dat at ype Datatype of sub-ariables. One of the predefined Silo data types.

centering Centering of the subaviables on the associated mesh. One of the predefined
types: DB_NODECENT or DB_ZONECENT

optli st Pointer to an option list structure containing additional information to be
included in the ariable object written into the Silo file. See the tableedty
the valid options for this function. If no options are to bevinled, use NULL
for this agument.

Returns:
DBPutUcd\ar returns zero on success and -1aluife.
Description:

The DBPutUcdar function writes aariable associated with an UCD mesh into a Silo file. Note
that variables will be either node-centered or zone-centered. Other information can also be
included.This functionis usefulfor writing vectorandtensorfields, whereaghe companiorfunc-
tion, DBPutUcdwarl, is appropriate for writing scalar fields.
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Notes:

The following table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value
DBOPT_COORDSYS int Coordinate system. One of: DB_OTHER
DB_CARTESIAN, DB_CYLINDRICAL,
DB_SPHERICAL, DB_NUMERICAL, or
DB_OTHER.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_LABEL char * Character strings defining the label asso- NULL
ciated with this variable.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
DBOPT_UNITS char * Character string defining the units associ- | NULL
ated with this variable.
DBOPT_USESPECMF int Boolean (DB_OFF or DB_ON) value DB_OFF
specifying whether or not to weight the
variable by the species mass fraction
when using material species data.
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DBPut Ucdvar 1—Write a scalar UCDariable object into a Silo file.

Synopsis:

int DBPut Ucdvarl (DBfile *dbfile, char *name, char *meshnane,

Arguments:

dbfile
nane
meshname

var
nel s

m xvar

nm xl en
dat at ype
centering

optli st

Returns:

float *var, int nels, float *m xvar,
int mixlen, int datatype, int centering,
DBoptlist *optlist)

Database file pointer
Name of the ariable.

Name of the mesh associated with ttasiable (written with either
DBPutUcdmesh).

Array of lengthnel s containing the &lues associated with thianable.
Number of elements in thiswiable.

Array of lengthm x| en containing the mied-data &lues associated with this
variable. Ifm x| en is zero, this @lue is ignored.

Length of mix\ar array If zero, no mied data is present.
Datatype of ariable. One of the predefined Silo data types.

Centering of the subaviables on the associated mesh. One of the predefined
types: DB_NODECENT or DB_ZONECENT

Pointer to an option list structure containing additional information to be
included in the ariable object written into the Silo file. See the tablewdty
the \alid options for this function. If no options are to bevaed, use NULL
for this agument.

DBPutUcdwarl returns zero on success and -laduorfe.

Description:

DBPutUcdwarlwritesavariableassociateavith anUCD meshinto a Silo file. Notethatvariables

will be either node-centered or zone-centered. Other information can also be included. This func-
tion is usefulfor writing scalarfields,whereaghe companiorfunction,DBPutUcd\ar, is appropri-

ate for writing ector and tensor fields.
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Notes:

The following table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value
DBOPT_COORDSYS int Coordinate system. One of: DB_OTHER
DB_CARTESIAN, DB_CYLINDRICAL,
DB_SPHERICAL, DB_NUMERICAL, or
DB_OTHER.
DBOPT_CYCLE int Problem cycle value. 0
DBOPT_LABEL char * Character strings defining the label asso- NULL
ciated with this variable.
DBOPT_ORIGIN int Origin for arrays. Zero or one. 0
DBOPT_TIME float Problem time value. 0.0
DBOPT_DTIME double Problem time value. 0.0
DBOPT_UNITS char * Character string defining the units associ- | NULL
ated with this variable.
DBOPT_USESPECMF int Boolean (DB_OFF or DB_ON) value DB_OFF
specifying whether or not to weight the
variable by the species mass fraction
when using material species data.
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DBPut Zonel i st —Write a zonelist object into a Silo file.

Synopsis:

i nt DBPut Zonelist (DBfile *dbfile, char *nane, int nzones,
int ndinms, int nodelist[], int |Inodelist,
int origin, int shapesize[], int shapecnt[],
i nt nshapes)

Arguments:
dbfile Database file pointer
name Name of the zonelist structure.
nzones Number of zones in associated mesh.
ndi s Number of spatial dimensions represented by associated mesh.
nodel i st Array of lengthl nodel i st containing node indices describing mesh zones.
| nodel i st Length of nodelist array
origin Origin for indices in the nodelist arraghould be zero or one.
shapesi ze Array of lengthnshapes containing the number of nodes used by each zone
shape.
shapecnt Array of lengthnshapes containing the number of zonesvtray each shape.
nshapes Number of zone shapes.

Returns:
DBPutZonelist returns zero on success or -ladnrke.

Description:

The DBPutZonelist function writes a zonelist object into a Silo file. The name assigned to this

object can in turn be used as #wnel _nane parameter to the DBPutUcdmesh function.
Notes:

See the write-up of DBPutUcdmesh for a full description of the zonelist data structures.
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DBPut Zonel i st 2—Write a zonelist object containing ghost zones into a Silo file.

Synopsis:

i nt DBPut Zonelist2 (DBfile *dbfile, char *nane, int nzones,
int ndinms, int nodelist[], int |Inodelist,
int origin, int lo_offset, int hi_offset,
i nt shapetype[], int shapesize[],

i nt shapecnt[], int nshapes,
DBoptlist *optlist)

Arguments:
dbfile Database file pointer
name Name of the zonelist structure.
nzones Number of zones in associated mesh.
ndi s Number of spatial dimensions represented by associated mesh.
nodel i st Array of lengthl nodel i st containing node indices describing mesh zones.
| nodel i st Length of nodelist array
origin Origin for indices in the nodelist arraghould be zero or one.
| o_of f set The number of ghost zones at thgibaing of thenodel i st .
hi _of f set The number of ghost zones at the end ohtheel i st .

shapet ype Array of lengthnshapes containing the type of each zone shape. See
description belw.

shapesi ze Array of lengthnshapes containing the number of hodes used by each zone

shape.
shapecnt Array of lengthnshapes containing the number of zonesvhray each shape.
nshapes Number of zone shapes.
optli st Pointer to an option list structure containing additional information to be

included in the &riable object written into the Silo file. See the tablewdtr
the \alid options for this function. If no options are to beviled, use NULL
for this agument.

Returns:
DBPutZonelist2 returns zero on success or -ladore.
Description:

The DBPutZonelist2 function writes a zonelist object into a Silo file. The name assigned to this
object can in turn be used as #wnel _nane parameter to the DBPutUcdmesh function.
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The allowed shape types are described in the following table;

Type Description

DB_ZONETYPE_BEAM A line segment

DB_ZONETYPE_POLYGON A polygon where nodes are enumerated to form a polygon
DB_ZONETYPE_TRIANGLE A triangle

DB_ZONETYPE_QUAD A quadrilateral

DB_ZONETYPE_POLYHEDRON | A polyhedron with nodes enumerated to form faces and
faces are enumerated to form a polyhedron

DB_ZONETYPE_TET A tetrahedron

DB_ZONETYPE_PYRAMID A pyramid

DB_ZONETYPE_PRISM A prism

DB_ZONETYPE_HEX A hexahedron

Notes:
The following table describes the options accepted by this function:
Value
Option Name Data Type Option Meaning Default Value
DBOPT_ZONENUM int* Array of global zone numbers, one per NULL
zone in this zonelist.

For a description of how the nodes for the allowed shapes are enumerated, see “ DBPutUcdmesh”
on page 2-98
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DBReadAt t —Read an attrilite \alue.

Synopsis:

int DBReadAtt (DBfile *dbfile, char *varname, char *attnane,
void *results)

Arguments:

dbfile Database file pointer

var nane Name of the ariable to which the attrilte belongs.

att nane Name of the attribite.

results Pointer to memory where atttite \alue should be stored.
Returns:

DBReadAtt returns zero on success, and -ladaré.
Description:

The DBReadAtt function reads thevgn attritute \alue into the praided space.
Notes:

See DBGetAtt for a memory-allocatingngion of this function.
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DBReadVar —Read a simple Siloariable.

Synopsis:

i nt DBReadVar (DBfile *dbfile, char *varnanme, void *result)

Arguments:
dbfile Database file pointer
var nane Name of the simpleariable.
result Pointer to memory into which theasiable should be read. It is up to the
application to preide suficient space in which to read thariable.
Returns:

DBRead\ar returns zero on success and -laluffe.
Description:

The DBRead¥r function reads a simplewable into the gien space.
Notes:

See DBGet¥r for a memory-allocatingevsion of this function.

Silo User’'s Guide 2-111



DBReadVarl

DBReadVar 1—Read one element from a simphriable.

Synopsis:

int DBReadVarl (DBfile *dbfile, char *varnane, int offset,
void *result)

Arguments:
dbfile Database file pointer
var nane Name of the simpleariable.
of f set Offset of one element to read.
result Pointer to memory in which the element should be read. It is up to the
application to preide suficient space in which to read the element.
Returns:

DBRead\arl returns zero on success and -ladare.
Description:

The DBRead¥rl function reads one element from a simpleable into the pnaded space.
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DBReadVar Sl i ce—Read a (hiper)slab of data from a simplanable.

Synopsis:

int DBReadVarSlice (DBfile *dbfile, char *varname, int *offset,
int *length, int *stride, int ndins,
void *result)

Arguments:
dbfile Database file pointer
var nane Name of the simpleariable.
of f set Array of lengthndi ns of offsets in each dimension of thanable. This is the
0-origin position from which to lggn reading the slice.
| ength Array of lengthndi s of lengths of data in each dimension to read from the
variable. All lengths must be posi.
stride Array of lengthndi s of stride steps in each dimension. If no striding is
desired, zeroes should be passed in this.array
ndi ms Number of dimensions in thawable.
result Pointer to location where the slice is to be written. It is up to the application to
provide suficient space in which to read thariable.
Returns:

DBRead\arSlice returns zero on success and -ladare.
Description:

TheDBRead\arSlicefunctionreadsa slabof datafrom a simplevariableinto a locationprovided
in ther esul t pointer Any hyperslab of data may be read.

Note that the minimurhengt h value is 1 and the minimust r i de value is one.

A one-dimensional array slice:

Stride = 1 Stride = 2
:l: :l =|<
Offset =5 | Length = 12 | Offset = 5| Length = 12

Figure 2-5: Array slice
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DBSet Dat aReadMas k—Set the data read mask

Synopsis:

| ong DBSet Dat aReadMask (| ong mask)

Arguments:
mask The mask to use to read data. This is adxter of \alues that define whether
each data portion of thasious Silo objects should be read.
Returns:

DBSetDataReadMask returns thepoeis data read mask.

Description:

The DBSetDataReadMask aMle the user to set the mask thatsed to read the data within Silo
objects.

Most Silo objects hae a metadata portion and a data portion. The data portion is that part of the
object that consists of pointers to long arrays of data. These arrays are “problem sized”.

Setting the data read mask alfor a DBGet* call to only return part of the datatiwhe data
read mask set to D8I, the DBGet* functions return all of the information.ifthe data read
masksetto DBNone,they returnonly themetadataThe maskis a bit vectorspecifyingwhich part
of the data model should be read.

A special case is found in the DBCalc flag. Sometimes data is not stored in the f8enbtead
calculated from other information. The DBCalc flag controls this\iehdf it is turned of, the
data is not calculated. If it is turned on, the data is calculated.

ThevaluesthatDBSetDataReadMadkkesasthermask parametearebinary-or'edcombinations
of the \alues shan in the follawing table:

Mask bit Meaning

DBAII All data values are read. This value is identical to specifying all of the
other mask bits or'ed together, setting all of the bit values to 1.

DBNone No data values are read. This value sets all of the bit values to 0.

DBCalc If data is calculable, calculate it. Otherwise, return NULL for that infor-
mation.

DBMatMatnos The lists of material numbers in material objects are read by the DBGet-
Material call.

DBMatMatnames The arrays of material names in material objects are read byt the

DBGetMaterial call.

DBMatMatlist The lists of the correspondence between zones and material numbers in
material objects are read by the DBGetMaterial call.

DBMatMixList The lists of mixed material information in material objects are read by
the DBGetMaterial call.

2-114

Silo User’s Guide



DBSetDataReadMask

Mask bit Meaning

DBCurveArrays The data values of curves are read by the DBGetCurve call.

DBPMCoords The coordinate values of pointmeshes are read by the DBGetPointmesh
call.

DBPVData The data values of pointvars are read by the DBGetPointvar call.

DBQMCoords The coordinate values of quadmeshes are read by the DBGetQuad-
mesh call.

DBQVData The data values of quadvars are read by the DBGetQuadvar call.

DBUMCoords The coordinate values of UCD meshes are read by the DBGetUcdmesh

call.

DBUMFacelist

The facelists of UCD meshes are read by the DBGetUcdmesh call.

DBUMZonelist

The zonelists of UCD meshes are read by the DBGetUcdmesh call.

DBUVData

The data values of UCD variables are read by the DBGetUcdvar call.

DBFacelistinfo

The nodelists and shape information in facelists are read by the DBGet-
Facelist call.

DBZonelistInfo

The nodelist and shape information in zonelists are read by the DBGet-
Zonelist call.

Use the DBGetDataReadMask call to retrieve the current data read mask without setting one.

Note: The data read mask is currently recognized only by the following drivers. PDB, Taurus.
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DBSet Di r —Set the current directory within the Silo database.

Synopsis:
int DBSetDir (DBfile *dbfile, char *pathnamne)

Arguments:

dbfile Database file pointer

pat hnane Path name of the directaryhis can be either an absolute or rgiapath name.
Returns:

DBSetDir returns zero on success and -ladare.
Description:

The DBSetDir function sets the current directory within thegiSilo database. Also, calls to
DBSetDirwill freetheDBtoc structurejnvalidatingthepointerreturnedpreviously by DBGetToc.
DBGetToc mustbecalledagainin orderto obtaina pointerto thenew directory’s DBtoc structure.
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DBShowEr r or s—Set the error reporting mode.

Synopsis:

voi d DBShowerrors (int level, void (*func)(char*))

Arguments:
| evel Error reporting leel. One of DB_ALL, DB_ABOR, DB_TOPR or DB_NONE.
func Function pointer to an errdrandling function.

Returns:

DBShawErrors returns nothing ¢id). It cannot &il.
Description:

The DBShavErrors function sets theuel of error reporting done by Silo when it encounters an
error. The followving table describes the action éakupon error for diérent \alues ofl evel :

Error level value Error action

DB_ALL Show all errors, beginning with the (possibly internal) routine
that first detected the error and continuing up the call stack
to the application.

DB_ABORT Same as DB_ALL except abort is called after the error mes-
sage is printed.

DB_TOP (Default) Only the top-level Silo functions issue error mes-
sages.

DB_NONE The library does not handle error messages. The application

is responsible for checking the return values of the Silo func-
tions and handling the error.

For more information, see “Error Handling” on paté.
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DBVer si on—Get the 'ersion of the Silo library

Synopsis:

char *DBVersion (void)
Returns:

DBVersion returns theersion as a character string.
Description:

The DBVersionfunctiondeterminesvhatversionof the Silo library is beingusedandreturnsthat
version in string form.
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DBW i t e—Write a simple ariable.

Synopsis:

int DBWite (DBfile *dbfile, char *varname, void *var, int *dins,
int ndins, int datatype)

Arguments:

dbfile Database file pointer

var nane Name of the simpleariable.

var Array defining the &lues associated with thaniable.

di s Array of lengthndi ns which describes the dimensionality of tregiable.
Eachvaluein thedi ns arrayindicateshe numberof elementgontainedn the
variable along that dimension.

ndi s Number of dimensions.

dat at ype Datatype of the ariable. One of the predefined Silo data types.

Returns:

DBWrite returns zero on success and -1ahfe.

Description:

The DBWrite function writes a simplesxiable into a Silo file.
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DBW i t eConponent —Add a \ariable component to an object and write the associated
data.

Synopsis:

int DBWiteConponent (DBfile *dbfile, DBobject *object,
char *conpnane, char *prefix, char *datatype,
void *var, int nd, long *count)

Arguments:
dbfile Database file pointer
obj ect Pointer to the object.
conmpnarne Component name.
prefix Path name prefix of the object.
dat at ype Data type of the componesttiata. One of: “short”, “inger”, “long”, “float”,
“double”, “char”.
var Pointer to the componesttata.
nd Number of dimensions of the component.
count An array of lengtimd containing the length of the component in each of its
dimensions.
Returns:

DBWriteComponent returns zero on success and -hiturd.
Description:

TheDBWriteComponentunctionaddsa componento anexisting objectandalsowritesthecom-
ponents data to a Silo file.
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DBW i t eCbj ect —Write an object into a Silo file.

Synopsis:

int DBWiteCObject (DBfile *dbfile, DBobject *object, int freenen

Arguments:
dbfile Database file pointer
obj ect Objectcreatedvith DBMakeObjectandpopulatedvith DBAddFItComponent,
DBAddIntComponent, DBddStrComponent, and DRIdVarComponent.
freemem If non-zero, then the object will be freed after writing.
Returns:

DBWriteObject returns zero on success and -ladare.
Description:

The DBWriteObject function writes an object into a Silo file. This is adskned object that
consists of &rious components. Thare used when the basic Silo structures are niitisut.
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DBW it eS| i ce—Write a (lyper)slab of a simpleariable

Synopsis:

int DBWiteSlice (DBfile *dbfile, char *varnane, void *var,

Arguments:

dbfile
var nane
var

dat at ype
of f set

| ength

stride

di s

ndi ns

Returns:

int datatype, int *offset, int *length,
int *stride, int *dinms, int ndins)

Database file pointer

Name of the simpleariable.

Array defining the &lues associated with the slab

Datatype of theariable. One of the predefined Silo data types.

Array of lengthndi ns of offsets in each dimension of thanable. This is the
0-origin position from which to lggn writing the slice.

Array of lengthndi s of lengths of data in each dimension to write to the
variable. All lengths must be posi.

Array of lengthndi s of stride steps in each dimension. If no striding is
desired, zeroes should be passed in this.array

Array of lengthndi s which describes the dimensionality of the entire
variable. Eachalue in thadi s array indicates the number of elements
contained in the entireaviable along that dimension.

Number of dimensions.

DBWriteSlice returns zero on success and -lagdore.

Description:

The DBWriteSlicefunctionwritesaslabof datato a simplevariablefrom thedataprovidedin the
var pointer Any hyperslab of data may be written.

The size of the entireaviable (after all slabs fia been written) must be kwa when the
DBWriteSlice function is called. The data in thar parameter is written into the entirariable
using the location specified in théf set , | engt h, andst ri de parameters. The data that
makes up the entireariable may be written with one or more calls to DBWriteSlice.

The minimuml engt h value is 1 and the minimust r i de value is one.
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A one-dimensional array dice:

Stride = 1 Stride = 2
:l: :l =|:
Offset =5 Length =12 | Offset =5 Length =12

Figure 2-6: Array slice
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Chapter 3

Fortran Functions

3.1.

3.1.1.

Fortran Interface

Thefollowing section contains the Fortran function descriptions for the Silo
input and output packages. The interface supports both quadrilateral and
UCD-based data. Currently, C-callable functions exist for all routines, but
Fortran-callable functions exist for only a portion of the routines. The func-
tions are arranged in alphabetical order.

Error Handling

Silo has an error-reporting function dbshowerrors that allows the program-
mer to tailor the reporting of errors. This function takes as its argument an
error level, which is one of the following values:

Error level value Error action

DB_ALL

Show all errors, beginning with the (possibly internal) routine
that first detected the error and continuing up the call stack
to the application.

DB_ABORT

Same as DB_ALL except abort() is called after the error
message is printed.

DB_TOP

(Default) Only the top-level Silo functions issue error mes-
sages.

DB_NONE

The library does not handle error messages. The application
is responsible for checking the return values of the Silo func-
tions and handling the error.

3.1.2.

Optional Arguments

The functions described below have optional arguments. By optiond, it is
meant that a dummy value can be supplied instead of an actual value. An
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argument to a Fortran function, which the user does not want to provide,
and which is documented as optional, should be replaced with the parame-
ter DB_F77NULL, which isdefined inthefilesi | 0. i nc.

3.1.3. Using the Silo Option Parameter
Many of the functions take as one of their arguments alist of option-name/
option-value pairs. In this way, additional information can be passed to a
function without having to change the function’s interface. The following
sequence of function declarations outlines the procedure for creating and
populating such alist:
i nteger function dbnkoptli st ( I Create a list:
maxopt s, I' maximum |list |ength
optlist_id ' list identifier

i nt eger function dbaddi opt (

3.1.4.

)

Add an integer option

|
I to the list:
optlist_id, I the list
option_id, I the option
i nt _val ue I the option’ s integer
I val ue

)

There also are functions for adding real and character option valuesto alist.

Fortran Calling Sequence

The functionsin the Silo output package should be called in a particular
order. Start by creating aSilo file, withdbcr eat e() , create any necessary
directories, then call the remaining routines as needed for writing out the
mesh, material data, and any physics variables associated with the mesh.

Schematically, your program should ook something like this:
dbcreate

dbrkdi r
dbsetdir
dbput gm
dbput qv1
dbput qv1
dbput qv1

dbset di r.

dbrkdi r
dbsetdir
dbput z|
dbput f |
dbput um
dbput mat

3-2
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dbput uvl
dbset di r

dbcl ose
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Table 3-1. Fortran Interface Functions and C Equivalents

Fortran Functions C Equivalent Fortran Functions C Equivalent
dbadd*opt DBAddOption dbputmmat DBPutMultimat
dbcalcfl DBCalcExternalFacelist dbputmmesh DBPutMultimesh
dbclose DBClose dbputmsp DBPutMatspecies
dbcreate DBCreate dbputmvar DBPutMultivar
dbfgetca — dbputpm DBPutPointmesh
dbfreeoptlist DBFreeOptlist dbputpvl DBPutPointvarl
dbgetca DBGetCompoundarray dbputgm DBPutQuadmesh
dbgetcurve DBGetCurve dbputqvl DBPutQuadvarl
dbingca DBIngCompoundarray dbputum DBPutUcdmesh
dbingfile DBIngFile dbputuvl DBPutUcdvarl
dbinglen DBGetVarLength dbputzl DBPutZonelist
dbmkdir DBMKDir dbrdvar DBReadVar
dbmkoptlist DBMakeOptlist dbrdvarslice DBReadVarSlice
dbopen DBOpen dbsetdir DBSetDir
dbputca DBPutCompoundarray dbshowerrors DBShowErrors
dbputcurve DBPutCurve dbwrite DBWrite
dbputfl DBPutFacelist dbwriteslice DBWriteSlice
dbputmat DBPutMaterial
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dbadd* opt —Add an option to an option list.

Synopsis:

i nteger function dbaddcopt (optlist_id, option, cvalue, |cvalue)
i nt eger function dbadddopt (optlist_id, option, dvalue)
i nteger function dbaddi opt (optlist_id, option, ivalue)
i nteger function dbaddropt (optlist_id, option, rval ue)

i nteger ivalue, optlist_id, option, |cvalue
doubl e precision dval ue

real rval ue

character*(*) cval ue

Arguments:

optlist _id
option

i val ue
dval ue
rval ue
cval ue

| cval ue

Returns:

Identifier returned from a pveus call to domé&ptlist.

Option definition. One of the predefinealves described in the table in the
notes section of each command which accepts an option list. Alsalsiee8T

Integer \alue associated withpt i on.

Double precision @ue associated with option.

Real \alue associated withpt i on.

Character alue associated withpt i on.

Length of thecval ue variable parameter in characters.

These functions return zero on success and -aitmd.

Description:

Thedbadd*optfunctionsaddanoptionialuepairto anoptionlist. Seseralof theoutputfunctions
accepioptionliststo provide informationof anancillary nature.This Fortraninterfaceis split into
multiple functions, one for each data type. Use the function appropriate fovéineogition type.
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dbcal cf | —Calculate anxernal facelist for a UCD mesh.

Synopsis:

i nteger dbcal cfl (znodelist, nnodes, origin, zshapesize,
zshapecnt, nzshapes, matlist, bnd_nethod, id)

i nteger zonelist(*), nnodes, origin, zshapesize(*)
i nt eger zshapecnt(*), nzshapes, matlist(*), bnd_nethod, id

Arguments:

znodel i st Array containing node indices describing mesh zones.

nnodes Number of nodes in associated mesh.

origin Origin for indices in thenodel i st array Should be zero or one.

zshapesi ze  Array of lengthnzshapes containing the number of nodes used by each zone
shape.

zshapecnt Array of lengthnzshapes containing the number of zonesviray each shape.

nzshapes Number of zone shapes.

mat | i st Array providing material numbers for each zone (else DB_F77NULL).

bnd_net hod Method to use for calculatingternal fices. See description belo

id Returnedacelistidentifier. (Thisshouldnotbereliedupon,astheuseof facelist
identifiers is no longer supported.)

Returns:
dbcalcfl returns zero on success and -1adnre.
Description:

The dbcalcfl function calculates axternal ficelist from the zonelist and zone information
describing a UCD mesh. It returns the object identifier for this object.abieéidt should be writ-
teninto themeshwith the dbputflfunction. Thecalculationof the externalfacelistis controlledby
the bnd_method parameter as defined in the tablevbelo

bnd_method Meaning

0 Do not use material boundaries when computing external faces. The
matlist parameter can be replaced with DB_F77NULL.

1 In addition to true external faces, include faces on material boundaries
between two clean zones. The matlist parameter must be provided.
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bnd_method

Meaning

2

In addition to true external faces, include faces on material boundaries
between two clean zones and between one clean and one mixed zone
(only the face from the clean zone will be included.) The matlist parame-
ter must be provided.

In addition to true external faces, include faces on material boundaries
between two clean zones and between one clean and one mixed zone
(both faces will be included in this case.) The matlist parameter must be
provided.

Silo User’'s Guide
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dbcl ose—cClose a Silo database.

Synopsis:
i nteger function dbcl ose (dbid)
i nteger dbid

Arguments:
dbi d Database identifier

Returns:

dbclose returns zero on success and -Tiburé.

Description:

The dbclose function closes a Silo database.

3-8

Silo User’'s Guide



dbcreate

dbcr eat e—Create a Silo output file.

Synopsis:

i nteger function dbcreate (pathnane, |pathnanme, node, target,
fileinfo, Ifileinfo, filetype, dbid)

character*(*) pathnane, fileinfo
i nt eger | pathnanme, node, target, Ifileinfo, filetype, dbid

Arguments:

pat hnanme Pathname of the file to create. This can be either an absolute orerglaitn.

| pat hnane Length of thepat hnane parameter in characters.

node Creation mode. One of the predefined Silo modes: DB_CLOBBER or
DB _NOCLOBBER.

t ar get Destination file format. One of the predefined types: DB_LOCAL, DB_SUNS3,
DB_SUN4, DB_SGI, DB_RS6000, or DB_CRA

fileinfo Character string containing descrigtiinformation about the file’contents.

This information is usually printed by applications when this file is opened. If
no such information is needed, send DB_F77NULL for thgsigent.

I[fileinfo Length of thef i | ei nf o parameter in characters.

filetype Destination file type. Currently only one type is supported: DB_PDB.
dbi d Returned database identifier for this file.
Returns:

dbcreate returns zero on success and -hiarré.
Description:

The dbcreate function creates a Silo file and initializes it for writing data.
Notes:

Theunderlyingdatabasdibrary (PDBLib) supportghe concepbf targetingoutputfiles. Thatis, a
Sun |IEEE file can be created on the Cemd vice ersa. If creating files on a mainframe or other
powerful computerit is best to tayet the file for the machine where the file will be processed.
Because of thex¢ra time required to do the floating point gersions, haever, one may wish to
bypass the tgeting function by praiding DB_LOCAL as the tayet.

Silo currently creates only one kind of file, a PDB file. This PDB file contains some special struc-
tures for handling objects and directory hierarchies.

Note that egardless of what type of file iseated, it can still beead on any mdgne
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dbf get ca—Fast get of Compound Array object from Silo file.

Synopsis:
i nteger function dbfgetca (dbid, nanme, |name, val ues, nval ues)

i nteger dbid, |nane, nval ues
character*(*) nane
real val ues(*)

Arguments:
dbi d Database identifier
nane Name of the compound artay
I name Length of thename parameter in characters.
val ues Returned array of lengtival ues containing the dataalues.
nval ues Returned length of theal ues array
Returns:

dbfgetca returns zero on success and -Jaiuré.
Description:

The dbfgetca function reads in a compound array from the Silo database, and retuahgethe v
associated with it.

3-10 Silo User’s Guide



dbfreeoptlist

dbf r eeopt | i st —Free memory associated with an option list.

Synopsis:
i nteger function dbfreeoptlist (optlist_id)
integer optlist_id
Arguments:
optlist_id Identifier returned from a pvous call to doméptlist.
Returns:
dbfreeoptlist returns zero on success and -hiburé.
Description:

The dbfreeoptlist function releases the memory associated withvdre@ption list. The indid-
ual option alues are not freed.
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dbget ca—Read a compound array from a Silo database.

Synopsis:

i nteger function dbgetca (dbid, nanme, |nane, enanes, |enanes,
el engt hs, nel ens, val ues, nval ues, datatype)

i nt eger dbid, |name, nelens, nval ues, datatype
i nteger | enanes(*), elengths(*)

character*(*) nane, enanes

real val ues(*)

Arguments:

dbi d Database identifier

nane Name of the compound artay

| name Length of thenane parameter in characters.

enanes Array with length determined Hyenanes containing the returned names of
the elements. These names are stored sequentially in the array

| enanes Returnedarrayof lengthnel ens containingthelengthsof thenamesstoredin
the enames array

el engt hs Returned array of lengtinel ens containing the lengths of the elements.

nel ens Number of elements.

val ues Returned array of lengtival ues containing the dataalues.

nval ues Number of alues.

dat at ype The datatype of thealues. One of the predefined Silo data types.
Returns:

dbgetca returns zero on success and -hiduré.
Description:

Thedbgetcdunctionreadsn acompoundarrayfrom the Silo databaseandreturnsthenamesand
values associated with it.
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dbget cur ve—Read a cuw from a Silo database.

Synopsis:

i nteger function dbgetcurve (dbid, curvenane, |curvenane,
maxpoi nts, xvals, yvals, datatype, npoints)

i nt eger dbid, |curvenanme, maxpoints, datatype, npoints
real (*) xvals, yvals
character*(*) curvenane

Arguments:

dbi d Database identifier
curvenamne Name of the cum to read.
| curvenane Length of thecur venane parameter in characters

maxpoi nt s The maximum number of points to read intoxlval s andyval s arrays.
Normally, this is the length of the arrays.

xval s Array to readx-axisvaluesinto. No morethanmaxpoi nt s valueswill beread
into this array

yval s Array to ready-axisvaluesinto. No morethanmaxpoi nt s valueswill beread
into this array

dat at ype Returned Silo datatype of the datues

npoi nts Returned number of points in the caeriNote that this number may be greater

thanmaxpoi nt s.
Returns:
dbcune returns zero on success and -1aluffe..
Description:

Thedbgetcure functionreadsa curve from the Silo databasandreturnsthe datafrom thatcurve
in thexval s,yval s, dat at ype, andnpoi nt s paramters..
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dbget gv1—Read a scalar quadnable object from a Silo database.

Synopsis:

i nteger function dbgetqvl (dbid, varnane, |varnane, var, dins,
ndi s, mxvar, mxlen, datatype, centering)

i nteger dbid, |varnanme, ndins, mxlen, datatype, centering
i nteger dins(*)

character*(*) varnane

real var(*), mxvar(*)

Arguments:

dbi d Database identifier

var name Name of the ariable.

| var nane Length of thenane parameter in characters.

var Returnedarraydefiningthevaluesassociateavith this variable. The storagdor
the array must be supplied by the calling routine.

di s Returnedarrayof lengthndi ns which describeshedimensionalityof thevari-
able. Each &lue in thedi ns array indicates the number of elements contained
in thevariablealongthatdimension.The storageor thearraymustbe supplied
by the calling routine.

ndi ms Returned number of dimensions.

m xvar Returnedharraydefiningthemixed-datavaluesassociateavith thisvariable.The
storagdor thearraymustbesuppliedby thecalling routine.If themixedvalues
are not desired, this should be setto DB_F77NULL.

m xl en Returned length of the nmaéxl data arrays.

dat at ype Returned datatype of sulaniables. One of the predefined Silo data types.

centering Returned centering of the subfiables on the associated mesh. One of the pre-
defined types: DB_NODECENT or DB_ ZONECENT

Returns:
dbgetqgvl returns zero on success and -hibaré.
Description:

The dbgetqvl function reads a scalariable associated with a quad mesh from a Silo database.
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dbi ngca—Inquire Compound Array attriltes.

Synopsis:

i nteger function dbinqgca (dbid, nane, |nane, tlenanmes, nelens,
nval ues, dat atype)

i nteger dbid, |nanme, tlenanmes, nelens, nval ues, datatype
character*(*) nane

Arguments:

dbi d Database identifier

nane Name of the compound artay

I name Length of thename parameter in characters.

t I enanes Returned sum of the lengths of the element hames.

nel ens Returned number of array elements.

nval ues Returned number of datalues.

dat at ype Datatype of the datealues. One of the predefined Silo data types.
Returns:

dbingca returns zero on success and -ladaré.
Description:

The dbingca function returns information about the Compound Alrdges not return the data
values themsebs; use dbgetca instead.
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dbi ngf i | e—Determine iff i | enane is a Silo file.

Synopsis:
i nteger function dbingfile (filenane, [filename, issilo)

integer |Ifilename, issilo
character*(*) fil enane

Arguments:

fil ename Name of file.
[ fil ename Length of thef i | ename parameter in characters.
issilo Returned alue indicating if filename is a Silo file.

Returns:
dbinglen returns zero on success and -ladare.
Description:

Thedbinglenfunctionassignseroto issiloif f i | enane is nota Silo file andanon-zeronumber
to issilo iff i | enane is a Silo file.
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dbi ngl en—Return the number of elements in a sim@dable.

Synopsis:
i nteger function dbinglen (dbid, varnane, |varnane,

i nteger dbid, |varnane, |en
character*(*) varnane

Arguments:
dbi d Database identifier
var nane Simple \ariable name.
| var nane Length of thevar nane parameter in characters.
I en Length of the griable (number of elements).
Returns:

dbinglen returns zero on success and -ladare.

Description:

| en)

The dbinglen function returns the length of the requested siragkble in number of elements.
For example, a 16 byte array containing 4 floating poaiugs has 4 elements.

Silo User’'s Guide
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dbrkdi r —Create a ne directory in the open Silo file.

Synopsis:
i nteger function dbnkdir (dbid, dirname, |dirname, id)

i nteger dbid, lIdirnane, id
character*(*) dirnanme

Arguments:
dbi d Database identifier
di r nane Name of the directory to create.
| di r nane Length of thedi r nane parameter in characters.
id Returned statusalue. This is zero on success and -1ailuffe. (The use of
directory identifiers is no longer supported.)
Returns:

dbmkdir returns zero on success and -lanffe.
Description:

The dbmkdir function creates améirectory in the open Silo file as a child of the current direc-
tory (see dbsetdir). The directory name may be an absolute path name sinithirté Sub-
di r”, or may be a relate path name similarta /.. /dir/subdir”.
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dbnkopt | i st —Allocate an option list.

Synopsis:
i nteger function dbnkoptlist (maxopts, optlist _id)
i nt eger nmaxopts, optlist_id

Arguments:

maxopt s Maximum number of options needed for this option list.
optlist_id Returned identifier for this option list.

Returns:
dbmkoptlist returns zero on success and -1aslurfe.
Description:

The dbmioptlist function allocates memory for an option list and initializes it. Use the function
dbadd*opt to populate the option list structure, and dbfreeoptlist to free it.
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dbopen—Open an xisting Silo file.

Synopsis:

i nteger function dbopen (name, |nanme, type, node, dbid)

i nteger type, |nanme, node, dbid
character*(*) nane

Arguments:
nane Name of the file to open. Can be either an absolute orvee|adih.
| name Length of thename parameter in characters.
type The type of file to open. One of the predefined types: DB_SDX, DB_PDB,
DB_TAURUS, or DB_UNKNQONN.
node The mode of the file to open. One of tlzduwes DB_READ or DB_APPEND.
dbi d Returned database identifier
Returns:

dbopen returns zero on success and -hiburé.

Description:

The dbopen function opens axisting Silo file. If the filet ype if DB_UNKNOWN, Silo will
guess at the file type, getting it right most of the time.

The mode parameter alis a user to append to axisgting Silo file. If a file is dbopen’ed with a
mode of DB_APPEND, the file will support write operations as well as read operations.
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dbput ca—Wwrite a Compound Array object into a Silo file.

Synopsis:

i nteger function dbputca (dbid, nanme, |nane, enanes, |enanes,
el engt hs, nel ens, val ues, nval ues, datatype,
optlist_id, id)

i nt eger dbid, |nanme, nelens, nval ues, datatype, optlist_id, id
i nteger | enanes(*), elengths(*)

character*(*) nane

character*32 enanes(*)

real val ues(*)

Arguments:

dbi d Database identifier

narme Name of the compound array

| nane Length of the name parameter in characters.

enamnes Array of lengthnel ens containingthenamesof theelementsThisis anarray
of 32-character strings.

| enanes Array of lengthnel ens containing the lengths of tlemanes strings.

el engt hs Array of lengthnel ens containing the lengths of the elements.

nel ens Number of simple array elements.

val ues Array whose length is determined bgl ens andel engt hs containing the
values of the simple array elements.

nval ues Total length of theval ues array

dat at ype Data type of theal ues array One of the predefined Silo types.

optlist_id Optionlistidentifiercreatedvith dbmloptlistandpopulatedwvith dbadd*opt.If
no options are to be pried, use DB_F77NULL for this gament.

id Returned statusalue. This is zero on success and -1aluife. (The use of
compound array identifiers is no longer supported.)

Returns:
dbputca returns zero on success and -hiburé.
Description:

The dbputca function writes a compound array object into a Silo file. A compound array is an
array whose elements are simple arrays. All of the simple arragslanents of the same data
type, and each ka a name.

Often, an application will partition a block of memory into named piecgsyiite the block to a
database as a single entigrtran common blocks are used in thiywl' he compound array
object is an abstraction of this partitioned memory block.
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dbput cur ve—Wwrite a cure object into a Silo file

Synopsis:
i nteger function dbputcurve (dbid, curvenane, |curvenane, xvals,
yval s, datatype, npoints, optlist_id, id)

i nteger dbid, |curvenane, datatype, npoints, optlist_id, id
character*(*) curvenane
real (*) xvals, yvals

Arguments:

dbi d Database identifier
curvenane Name of the cur
| curvenane Length of thecur venane parameter in characters

xval s Array of lengthnpoi nt s containing the x-axis datales

yval s Array of lengthnpoi nt s containing the y-axis datales

dat at ype Data type of th&xval s andyval s arrays. One of the predefined Silo types.
npoi nt s The number of points in the cav

optlist_id Optionlistidentifiercreatedvith domlkoptlistandpopulatedwvith dbadd*opt.If
no options are to be pried, use DB_F77NULL for this gament.

id Returned statusalue. This is zero on success and -lalurfe.
Returns:

dbputcune returns zero on success and -laluffe.
Description:

The dbputcure function writes a cuerobject into a Silo file. A cuevis a set of x/y points that
describe a te-dimensional cum.

Both thexval s andyval s arrays must hae the same datatype.

The followving table describes the options accepted by this function. See the section titled “Using
the Silo Option Brameter” for details on the use of this construct.

Value Data
Option Name Type Option Meaning Default Value
DBOPT_LABEL integer Problem cycle value. 0
DBOPT_XLABEL character*(*) Label for the x-axis NULL
DBOPT_YLABEL character*(*) Label for the y-axis NULL
DBOPT_XUNITS character*(*) Character string defining the units for the NULL
X-axis.
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Value Data
Option Name Type Option Meaning Default Value
DBOPT_YUNITS character*(*) Character string defining the units for the

y-axis

DBOPT_XVARNAME | character*(*) Name of the domain (x) variable. This is NULL
the problem variable name, not the code
variable name passed into the xval s
argument.

DBOPT_YVARNAME | character*(*) Name of the domain (y) variable. This is NULL
problem variable name, not the code vari-
able name passed into the yval s argu-
ment.
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dbput f | —write a facelist object into a Silo file.

Synopsis:
i nteger function dbputfl (dbid, nanme, |nane, nfaces, ndins,
nodel i st, | nodelist, origin, zoneno,
shapesi ze, shapecnt, nshapes, types, typelist,
ntypes, id)
i nteger dbid, |nanme, nfaces, ndins, |nodelist, origin, nshapes

i nteger ntypes, id

character*(*) nane

i nt eger nodelist(*), shapesize(*), shapecnt(*)
i nt eger zoneno(*), types(*), typelist(*)

Arguments:

dbi d Database identifier

nane Name of thedcelist structure.

| name Length of the name parameter in characters.

nf aces Number of &ternal fices in associated mesh.

ndi s Number of spatial dimensions represented by the associated mesh.

nodel i st Array of lengthl nodel i st containing node indices describing meabefs.

| nodel i st Length of thenodel i st array

origin Origin for indices imodel i st array Either zero or one.

zoneno Array of lengthnf aces containing the zone number from which eaatef
came. Use DB_F77NULL for this parameter if zone numbering info is not
wanted.(MeshTV equires a non-NULIzoneno for pseudocolor plots.)

shapesi ze Array of lengthnshapes containing the number of nodes used by each f
shape (for 3-D meshes only).

shapecnt Array of lengthnshapes containing the number caées haing each shape
(for 3-D meshes only).

nshapes Number of fice shapes (for 3-D meshes only).

types Array of lengthnf aces containinginformationabouteachface.Thisamgument
is ignored ifnt ypes is zero, or if this parameter is DB_F77NULL.

typeli st Array of lengthnt ypes containingtheidentifiersfor eachtype. This argument
is ignored ifnt ypes is zero, or if this parameter is DB_F77NULL.

nt ypes Number of types, or zero if type informatiomsvnot preided.

id Returned statusalue. This is zero on success and -1aluffe. (The use of
facelist identifiers is no longer supported.)

Returns:

dbputfl returns zero on success and -lainre.
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Description:

The dbputfl function writes afacelist object into the open Silo file. The name given to this object
can in turn be used as a parameter to the dbputum function.

Notes:

See the write-up of dbputum for afull description of the facelist data structures. NotethatMeshTV
expects this structerto contain descriptions of thgternal faces onlyAlso note that MeshTih
order to do pseudocolor plots cewatly, requires a non-NULIzoneno.
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dbput mat —write a material data object into a Silo file.

Synopsis:

i nteger function dbputmat (dbid, nane, | nane, neshnane, | meshnane,

i nt eger
i nt eger
i nt eger
i nt eger

dbi d,

mat nos(*),
m x_zone(*)

nmat, matnos, matlist, dinms, ndins, mXx_next,
m x_mat, mix_zone, nix_vf, mxlen, datatype,
optlist_id, id)
| name, | nmeshnane, nmat, ndins, mxlen, datatype
optlist_id, id
matlist(*), dinms(*), mx_next(*), mx_mat(*)

character*(*) nane
character*(*) neshnane
real mx_vf(*)

Arguments:

dbi d
nane
| nane

meshnanme

| meshnane

nmat
mat nos

mat | i st

di s

ndi s

m Xx_next
m x_mat

m x_zone

m x_vf

m x| en

dat at ype

Database identifier

Name of the material data object.

Length of thenane parameter in characters.

Name of the mesh associated with this information.
Length of thareshnane parameter in characters.
Number of materials.

Array of lengthnmat containing alid material numbers.

Array whosedimensionsaredefinedby di ns andndi ns. It containghe mate-
rial numbers for each single-material (non-et¥ zone, and indices into the
mixed data arrays for each multi-material (edx zone. A ngative value indi-
cates a migd zone, and its absolutalve is used as an indmto the mixed
data arrays.

Array of lengthndi ns which defineghedimensionalityof themat | i st array
Number of dimensions imat | i st array

Array of lengthm x| en of indices into the mied data arrays (one-origin).
Array of lengthm x| en of material numbers for the n@® zones.

Optionalarrayof lengthm x| en of backpointersto originatingzones The ori-
gin is determined bPBOPT_ORI G N. Even ifm x| en > 0, this agument is
optional.

Array of lengthm x| en of volume fractions for the med zones.

Lengthof themixeddataarrays(or zeroif nomixeddatais present)If m x| en
> 0, then thefi x_" arguments describing the néd data arrays must be non-
null.

Volume fraction data type. One of the predefined Silo data types.
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optlist _id Optionlistidentifier created with domkoptlist and populated with dbadd* opt. If
no options are to be provided, use DB_F77NULL for this argument.

id Returned status value. Thisis zero on success and -1 on failure. (The use of
material identifiersis no longer supported.)

Returns:

dbputmat returns zero on success and -1 on failure.

Description:

Notes:

The dbputmat function writes a material data object into the current open Silo file. The minimum
required information for amaterial data object is supplied via the standard arguments to this func-
tion. Theopt | i st _i d argument must be used for supplying any information not requested
through the standard arguments.

The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Parameter” on page 3-2 for details on the use of this construct.

Option Name Value Data Type Option Meaning Default Value
DBOPT_CYCLE integer Problem cycle value. 0
DBOPT_LABEL character*(*) Character string defining the label | DB_F77NULL

associated with material data.

DBOPT_MAJORORDER integer Indicator for row-major (0) or col- 0

umn-major (1) storage for multidi-
mensional arrays.

DBOPT_ORIGIN integer Origin for mix_zone. Zero or one. 0

DBOPT_TIME real Problem time value. 0.0

The model used for storing material datais the most efficient for MeshTV, and works as follows.

One zonal array, mat | i st , isused which contains the material number for a clean zone or an
index into the mixed data arrays if the zone is mixed. Mixed zones are marked with negative
entriesinmat | i st, soyoumust take ABS(mat | i st[i]) toget the actual 1-origin mixed data
index. All indices ae 1-origin to allowmat | i st to use zay as a material number

The mixed data arrays are essentially alinked list of information about the mixed elements within
azone. Each mixed dataarray is of length mi x| en. For agiven index i, the following information
is known about the i’ th element:

m x_zone[i] Theindex of the zone which contains this element. The origin is determined by
DBOPT_ORI G N.

mx_mat[i] Themateria number of this element
mx_vf[i] The volume fraction of this element

m x_next[i] Thel-originindex of the next material entry for thiszone, else 0 if thisisthe
last entry.
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Figure 3-1: Example using mixed data arrays for representing material information.
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1 1/ 2 2 numbers and
interface
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dbput nmat —write a multi-block material object into the open Silo file

Synopsis:

i nteger function dbputmmat (dbid, nane, | nane, nnmat, natnanes,
| mat nanes, optlist_id, id)

i nteger dbid, |nane, nmat, optlist_id, id
i nt eger | mat names(*)

character*(*) nane

charact er *32 mat names(*)

Arguments:
dbi d Database identifier
nane Name of the multi-material object.
| nane Length of thenane parameter in characters.
nmat Number of materials prvided.
mat names Array of lengthnmat containing the names of the materials to be associated

with the multi-material object. This is an array of 32-character strings.
| mat nanes Array of lengthnmat containing the lengths of that nanes strings.

optlist _id Optionlistidentifiercreatedvith domloptlistandpopulatedvith dbadd*opt.If
no options are to be prided, use DB_F77NULL for this gnment.

id Returned statusalue. This is zero on success and -l1alufe. (The use of
multi-material identifiers is no longer supported.)

Returns:

dbputmmat returns zero on success and -hituré.
Description:

The dbputmmat function writes a multi-material object into the open Silo file.
Notes:

The followving table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value

DBOPT_BLOCKORIGIN integer The origin of the block numbers. 1
DBOPT_GROUPORIGIN integer The origin of the group numbers. 1
DBOPT_NGROUPS integer The total number of groups in this multi- 0

mat species object.
DBOPT_NMATNOS integer Number of material numbers stored in the | O

DBOPT_MATNOCS option.
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Value
Option Name Data Type Option Meaning Default Value

DBOPT_MATNOS integer*(*) Array of length DBOPT_NMATNGCS contain- | NULL

ing a complete list of the material numbers

used in the Multimat object.

DBOPT_NMATNGS must be set for this to

work correctly.
DBOPT_CYCLE integer Problem cycle value. 0
DBOPT_TIME real Problem time value. 0.0
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dbput nmesh—Wwrite a multi-block mesh object into the open Silo file.

Synopsis:

i nteger function dbput mresh (dbid,

i nt eger dbid,
i nt eger meshtypes(*),

name, | nane, nnesh, neshnanes,
| meshnanmes, neshtypes, optlist_id, id)
| nare, nnesh, | nmeshnanes(*)

optlist_id, id

character*32 meshnanes(*)
character*(*) nane

Arguments:

dbi d

nanme

| nane
nmesh
nmeshnanes

| reshnanes
mesht ypes

optlist _id

id

Returns:

Database identifier

Name of the multi-block mesh structure.
Length of thenane parameter in characters.
Number of meshes primed.

Array of lengthnmesh containingthe nameof the meshesThisis anarrayof
32-character strings.

Array of lengthnnmesh containing the lengths of tiieeshnanes strings.

Array of lengthnres h containingthetypeof eachmesh.Oneof thepredefined
types: DB_@WAD_RECT, DB_QUAD_CURY, DB_UCD.

Optionlist identifiercreatedwvith dbmlkoptlistandpopulatedvith dbadd*opt.If
no options are to be prided, use DB_F77NULL for this gument.

Returned statusalue. This is zero on success and -1ailuffe. (The use of
multimesh identifiers is no longer supported.)

dbputmmesh returns zero on success and -aitmd.

Description:

Notes:

The dbputmmesh function writes a multi-block mesh object into the open Silo file. It accepts as

input descriptions of theavious sub-meshes (blocks) which are part of this mesh.

The followving table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value
DBOPT_BLOCKORIGIN integer The origin of the block numbers. 1
DBOPT_GROUPORIGIN integer The origin of the group numbers. 1
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Option Name Daxglilj')?pe Option Meaning Default Value
DBOPT_NGROUPS integer The total number of groups in this multi- 0
mesh object.
DBOPT_CYCLE integer Problem cycle value. 0
DBOPT_TIME real Problem time value. 0.0
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dbput s p—Wwrite a material species data object into a Silo file

Synopsis:

i nteger function dbputmsp (dbid, name, |name, matnane, | nmatnane,

nmat, nmat spec, speclist, dinms, ndins,
nspeci es_nf, species_nf, mix_speclist, mxlen,
datatype, optlist_id, id)

i nteger dbid, |nanme, |matnane, nmat, ndins, nspecies_nf

i nteger m xlen, datatype, optlist_id, id

i nt eger nmat spec(*), speclist(*), dins(*), mx_speclist(*)
character*(*) nane, matnane

real species_nf(*)

Arguments:
dbi d
nane

| name
mat nane

| mat nanme
nmat
nmat spec

specl i st

di ns

ndi ms
nspeci es_nf
speci es_nf

m x_specl i st

m x| en

dat at ype

optlist_id

Database identifier
Name of the material species data object.
Length of thenane parameter in characters.

Name of the material object with which the material species object is associ-
ated.

Length of tharat nanme parameter in characters.
Number of materials.

Array of lengthnmat containing the number of material species associated
with each material.

Array of dimensiomdi ns * di s of indicesinto thespecies_mérray Each
entry corresponds to one zone. A pesitalue is the indeto the mass frac-
tionsof acleanzones materialspeciesA negative valuemeanghatthezoneis
amixedzoneandthatthearraym x_specl i st containgheindex to thespe-
cies mass fractions.

Array of lengthndi s that defines the length of te@ecl i st array
Number of dimensions in thepecl i st array
Number of material species mass fractions.

Array of lengthnspeci es_nf containing mass fractions of the material spe-
cies.

Array of length mixlen containing indices into the species_mf ailiagse are
used for mied zones.

Length of tham x_1I i st array

Thedatatypeof the masdractiondatain speci es_nf . Oneof the predefined
Silo data types.

Optionlist identifiercreatedvith dbmkoptlistandpopulatedvith dbadd*opt.If
no options are to be pried, use DB_F77NULL for this gament.
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id Returned status value. Thisis zero on success and -1 on failure. (The use of
material speciesidentifiersisno longer supported.)

Returns:

dbputmsp returns zero on success and -1 on failure.

Description:

The dbputmsp function writes a material species data object into the open Silo file. The minimum
required information for amaterial species data object is supplied viathe standard arguments to
thisfunction. Theopt I i st _i d argument must be used for supplying any information not
reguested through the standard arguments.

Notes:

The following table describes the options accepted by this function:

Value
Option Name Data Type Option Meaning Default Value
DBOPT_MAJORORDER integer Indicator for row-major (0) or column- 0
major (1) storage for multidimensional
arrays.
DBOPT_ORIGIN integer Origin for arrays. Zero or one. 0
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dbput mvar —write a multi-block \ariable object into the open Silo file.

Synopsis:

i nteger function dbputnmvar (dbid, nane, |nane, nvar, varhnanes,

| var nanes, vartypes, optlist_id, id)

i nteger dbid, |Inanme, nvar, optlist_id, id
i nteger | varnanmes(*), vartypes(*)
character*(*) nane

charact er*32 varnames(*)

Arguments:

dbi d
nanme

| nane
nvar

var names

| var nanes
vartypes

optlist _id

id

Returns:

Database identifier

Name of the multi-blockariable.

Length of thenane parameter in characters.

Number of \ariables associated with the multi-blockriable.

Array of lengthnvar containing the names of thanables associated with
each block. This is an array of 32-character strings.

Array of lengthnvar containing the lengths of thear nanes strings.

Array of lengthnvar containingthetypesof thevariables Eachentrymustbe
one of the follwing: DB_ POINT\AR, DB_ QUADVAR, or DB_UCDVAR.

Optionlist identifiercreatedwvith dbmlkoptlistandpopulatedvith dbadd*opt.If
no options are to be prided, use DB_F77NULL for this gument.

Returned statusalue. This is zero on success and -1ajluffe. (The use of
multi-block variable identifiers is no longer supported.)

dbputmiar returns zero on success and -lasluife.

Description:

The dbputmar function writes a multi-blockariable object into the open Silo file.

Notes:
The followving table describes the options accepted by this function:
Value
Option Name Data Type Option Meaning Default Value
DBOPT_BLOCKORIGIN integer The origin of the block numbers. 1
DBOPT_GROUPORIGIN integer The origin of the group numbers. 1
DBOPT_NGROUPS integer The total number of groups in this multivar | 0
object.
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Value
Option Name Data Type Option Meaning Default Value
DBOPT_CYCLE integer Problem cycle value. 0
DBOPT_TIME real Problem time value. 0.0
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dbput pm—Wwrite a point mesh object into the open Silo file.

Synopsis:

i nteger function dbput pm (dbid, nane, | nane, ndinms, x, y, z, nels,
dat atype, optlist_id, id)

i nteger dbid, |Inanme, ndinms, nels, datatype, optlist_id, id

real x(*), y(*), z(*)
char*(*) nane

Arguments:
dbi d Database identifier
name Name of the mesh.
| nane Length of thenane parameter in characters.
ndi s Number of dimensions.
X, Y, Z Arrays containing coordinateiues. Ifndi s is 2, there is ignored.
nel s Number of elements (points) in the mesh.
dat at ype Datatype of the coordinate arrays. One of the predefined Silo data types.

optlist_id Optionlistidentifiercreatedvith domloptlistandpopulatedwvith dbadd*opt.If
no options are to be pried, use DB_F77NULL for this gament.

id Returned statusalue. This is zero on success and -l1aluife. (The use of
pointmesh identifiers is no longer supported.)

Returns:
dbputpm returns zero on success and -laduaré.
Description:

The dbputpm function accepts pointers to the coordinate arrays and is responsible for writing the
mesh into a pointmesh object in the Silo file.

A Silo pointmesh object contains all necessary information for describing a mesh. This includes
the coordinate arrays, the number of dimensions (1,2,3,...) and the number of points.

Notes:
The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Brameter” on page-2 for details on the use of this construct.
Option Name Value Data Type Option Meaning Default Value
DBOPT_GROUPNUM integer The group number to which this -1 (not in a group)
pointmesh belongs.
DBOPT_CYCLE integer Problem cycle value. 0
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Option Name Value Data Type Option Meaning Default Value

DBOPT_XLABEL character*(*) Character string defining the label DB_F77NULL
associated with the X dimension.

DBOPT_YLABEL character*(*) Character string defining the label DB_F77NULL
associated with the Y dimension.

DBOPT_ZLABEL character*(*) Character string defining the label DB_F77NULL
associated with the Z dimension.

DBOPT_NSPACE integer Number of spatial dimensions used | ndims
by this mesh.

DBOPT_ORIGIN integer Origin for arrays. Zero or one. 0

DBOPT_TIME real Problem time value. 0.0

DBOPT_XUNITS character*(*) Character string defining the units DB_F77NULL

associated with the X dimension.

DBOPT_YUNITS character*(*) Character string defining the units DB_F77NULL
associated with the Y dimension.

DBOPT_ZUNITS character*(*) Character string defining the units DB_F77NULL
associated with the Z dimension.
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dbput pv1—Wwrite a scalar pointariable object into the open Silo file.

Synopsis:

i nteger function dbputpvl (dbid, nane, | nane, neshnane, | meshnane,

var, nels, datatype, optlist_id, id)

i nteger dbid, |name, |nmeshnanme, nels, datatype, optlist_id, id
character*(*) nane, neshnane

real var(*)

Arguments:
dbi d
name
| name
nmeshnane
| meshnane
var
nel s
dat at ype
optlist_id

id

Returns:

Database identifier

Name of the ariable.

Length of thename parameter in characters

Name of the associated point mesh.

Length of the meshname parameter in characters.

Array containing dataalues for this &riable.

Number of elements (points) imiable.

Datatype of the ariable. One of the predefined Silo data types.

Optionlist identifiercreatedvith dbmkoptlistandpopulatedvith dbadd*opt.If
no options are to be pried, use DB_F77NULL for this gament.

Returned statusalue. This is zero on success and -l1aluife. (The use of
pointmesh griable objects is no longer supported.)

dbputpvl returns zero on success and -laduré.

Description:

The dbputpvl function accepts awe array and is responsible for writing tlagiable into a
point-variable object in the Silo file.

A Silo point-variableobjectcontainsall necessarinformationfor describingavariableassociated
with apointmesh.Thisincludesthenumberof arrays thedatatypeof thevariable,andthenumber
of points. This function should be used when writing scalar quantities.
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Notes:

The following table describes the options accepted by this function. See “Using the Silo Option
Parameter” on page 3-2 for details on the use of this construct.

Option Name Value Data Type Option Meaning Default Value
DBOPT_CYCLE integer Problem cycle value. 0
DBOPT_NSPACE integer Number of spatial dimensions ndims

used by this mesh.
DBOPT_ORIGIN integer Origin for arrays. Zero or one. 0
DBOPT_TIME real Problem time value. 0.0
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dbput gm—Wwrite a quad mesh object into the open Silo file.

Synopsis:
i nteger function dbputgm (dbid, nane, | nane, xnane, | xnane, ynane,
| ynane, zname, |znane, x, y, z, dins, ndins,
dat at ype, coordtype, optlist_id, id)
i nteger dbid, |nane, |xnane, |ynanme, |zname, ndinms, datatype

i nt eger coordtype,

optlist _id, id

i nteger dins(*)

char*(*) nanme, xnane, ynane, zname
real x(*), y(*), z(*)
Arguments:

dbi d Database identifier

nane Name of the mesh.

| nane Length of thename parameter in characters.

[ xyz] name Name to associate with the correspondingZ] coordinate array

I [ xyz] nane Length of the Xyz]name parameter in characters.

X, VY, Z Arrays containing coordinatelues. Ifndi ns is 2, there is ignored.

di s Array of lengthndi ns which describes the dimensionality of the mesh. Each
value in thedi s array indicates the number of nodes contained in the mesh
along that dimension.

ndi s Number of dimensions.

dat at ype Datatype of the coordinate arrays. One of the predefined Silo data types.

coor dt ype Coordinate array type. One of the predefined types: DB_COLLINEAR or
DB_NONCOLLINEAR. Collinear coordinate arrays aravays one-dimen-
sional, rgardless of the dimensionality of the mesh; non-collinear arrays ha
the same dimensionality as the mesh.

optlist_id Optionlistidentifiercreatedvith domloptlistandpopulatedvith dbadd*opt.If
no options are to be prided, use DB_F77NULL for this gnment.

id Returned statusalue. This is zero on success and -l1alufe. (The use of
quadmesh identifiers is no longer supported.)

Returns:

dbputgm returns zero on success and -Jaduaré.
Description:

The dbputgm function accepts pointers to the coordinate arrays and is responsible for writing the
mesh into a quadmesh object in the Silo file.
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A Silo quadmesh object contains all necessary information for describing a mesh. This includes
the coordinate arrays, the rank of the mesh (1,2,3,...) and the type (collinear or non-gdhinear
addition, other information is useful and is therefore optionally includedfrajor indicator

time and gcle of mesh, dets to ‘real’ zones, plus coordinate system type.)

The following table describes the options accepted by this function. See the section titled “Using

the Silo Option Brameter” on page-2 for details on the use of this construct.

Option Name

Value Data Type

Option Meaning

Default Value

DBOPT_GROUPNUM

integer

The group number to which this
qguadmesh belongs.

-1 (not in a group)

DBOPT_COORDSYS

integer

Coordinate system. One of:
DB_CARTESIAN,
DB_CYLINDRICAL,
DB_SPHERICAL,
DB_NUMERICAL, or DB_OTHER.

DB_OTHER

DBOPT_CYCLE

integer

Problem cycle value.

0

DBOPT_FACETYPE

integer

Zone face type. One of the pre-
defined types: DB_RECTILINEAR
or DB_CURVILINEAR.

DB_RECTILINEAR

DBOPT_HI_OFFSET

integer *

Array of length ndi ns which
defines zero-origin offsets from the
last node for the ending index along
each dimension.

{0,0,..}

DBOPT_LO_OFFSET

integer *

Array of length ndi s which
defines zero-origin offsets from the
first node for the starting index
along each dimension.

{0,0,..}

DBOPT_XLABEL

character*(*)

Character string defining the label
associated with the X dimension.

DB_F77NULL

DBOPT_YLABEL

character*(*)

Character string defining the label
associated with the Y dimension.

DB_F77NULL

DBOPT_ZLABEL

character*(*)

Character string defining the label
associated with the Z dimension.

DB_F77NULL

DBOPT_MAJORORDER

integer

Indicator for row-major (0) or col-
umn-major (1) storage for multidi-
mensional arrays.

DBOPT_NSPACE

integer

Number of spatial dimensions used
by this mesh.

ndims

DBOPT_ORIGIN

integer

Origin for arrays. Zero or one.

0

DBOPT_PLANAR

integer

Planar value. One of: DB_AREA or
DB_VOLUME.

DB_OTHER

DBOPT_TIME

real

Problem time value.

0.0

DBOPT_XUNITS

character*(*)

Character string defining the units
associated with the X dimension.

DB_F77NULL
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Option Name Value Data Type Option Meaning Default Value

DBOPT_YUNITS character*(*) Character string defining the units DB_F77NULL
associated with the Y dimension.

DBOPT_ZUNITS character*(*) Character string defining the units DB_F77NULL
associated with the Z dimension.

The options DB_LO_OFFSET and DB_HI_OFFSET should be used if the mesh being described
uses the notion of “phoney” zones (i.e., some zones should be ignored.) For example, if a2-D
mesh had designated the first column and row, and the last two columns and rows as “ phoney”,
then we would use: lo_off ={1,1} and hi_off ={2,2}.
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dbput gqv1—Wwrite a scalar quadaviable object into the open Silo file.

Synopsis:

i nteger function dbputqvl (dbid, nane, | nane, neshnane, | meshnane,
var, dins, ndinms, mxvar, mxlen, datatype,
centering, optlist_id, id)
| namre, | nmeshnanme, ndins, m xlen, datatype

i nt eger dbid,
i nt eger centering,

optlist _id, id

i nteger dins(*)
character*(*) nane, neshnane

r eal

Arguments:

dbi d
name

| nane
meshnane

| meshnane
var
di ns

ndi ns
m xvar

m x| en
dat at ype
centering

optlist_id

id

Returns:

var (*),

m xvar (*)

Database identifier
Name of the ariable.
Length of thename parameter in characters.

Name of the mesh associated with thasiable (written with dbputgm or dbpu-
tum.) If no association is to be made, thatue should be DB_F77NULL.

Length of theveshnane parameter in characters.
Array defining the &lues associated with thianable.

Array of lengthndi s which describes the dimensionality of tregiable.
Eachvaluein thedi ns arrayindicateshenumberof elementsontainedn the
variable along that dimension.

Number of dimensions.

Array defining the migd-data &lues associated with thianable. If no mied
values are present, this should be DB_F77NULL.

Length of the mird data arrays, if pvided.
Datatype of sub-ariables. One of the predefined Silo data types.

Centering of the subaviables on the associated mesh. One of the predefined
types: DB_NODECENT or DB_ZONECENT

Optionlist identifiercreatedvith dbmkoptlistandpopulatedvith dbadd*opt.If
no options are to be prided, use DB_F77NULL for this gnment.

Returned statusalue. This is zero on success and -l1alufe. (The use of
quadmesh ariable identifiers is no longer supported.)

dbputgvl returns zero on success and -laduré.
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Description:

The dbputqvl function writes a scalar variable associated with a quad mesh into a Silo file. Note
that variables will be either node-centered or zone-centered. A quad-var object contains the vari-
able values, plus the name of the associated quadmesh. Other information can also be included.

This function should be used for writing scalar fields.

Notes:
The following table describes the options accepted by this function. See the section titled “Using
the Silo Option Parameter” on page 3-2 for details on the use of this construct.
Value Data
Option Name Type Option Meaning Default Value

DBOPT_COORDSYS integer Coordinate system. One of: DB_OTHER
DB_CARTESIAN, DB_CYLINDRICAL,
DB_SPHERICAL, DB_NUMERICAL, or
DB_OTHER.

DBOPT_CYCLE integer Problem cycle value. 0

DBOPT_FACETYPE integer Zone face type. One of the predefined DB_RECTILINEAR
types: DB_RECTILINEAR or
DB_CURVILINEAR.

DBOPT_LABEL character*(*) Character string defining the label associ- | DB_F77NULL
ated with this variable.

DBOPT_MAJORORDER integer Indicator for row-major (0) or column- 0
major (1) storage for multidimensional
arrays.

DBOPT_ORIGIN integer Origin for arrays. Zero or one. 0

DBOPT_TIME real Problem time value. 0.0

DBOPT_UNITS character*(*) Character string defining the units associ- | DB_F77NULL
ated with this variable.

DBOPT_USESPECMF integer Boolean (DB_OFF or DB_ON) value DB_OFF

specifying whether or not to weight the
variable by the species mass fraction
when using material species data.
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dbput um—Wwrite an UCD mesh object into the open Silo file.

Synopsis:

i nteger function dbputum (dbid, nane, |nane, ndins, X, vy, z,
xnane, | xnane, ynane, |ynane, zname, |znane,
dat at ype, nnodes, nzones, zlnane, |zl nane,
flname, Iflnane, optlist_id, id)

i nteger dbid, |nanme, |xnane, |ynanme, |znanme, datatype, nnodes

i nt eger nzones, ndins, |zlname, [flnanme, optlist_id, id

real x(*), y(*), z(*)

character*(*) nane, xname, ynane, znane, zlnane, flnane

Arguments:

dbi d Database identifier

nane Name of the mesh.

| nane Length of thename parameter in characters.

ndi s Number of dimensions.

X, VY, Z Arrays containing coordinatelues. Ifndi ns is 2, there is ignored.

[ xyz] name Name to associate with the correspondingZ] coordinate array

I [ xyz] nane Length of the Xyz]name parameter in characters.

dat at ype Datatype of the coordinate arrays. One of the predefined Silo data types.

nnodes Number of nodes.

nzones Number of zones.

zl nanme Name of the zonelist structure associated with thrgable (written with

dbputzl.) If no association is to be made, ttakie should be DB_F77NULL.
| zI name Length of thezl nane parameter in characters.

f I nane Name of thedcelist structure associated with thagiable (written with

dbputfl.) If no association is to be made, thafue should be DB_F77NULL.

[ f1 nane Length of thef | nanme parameter in characters.

optlist_id Optionlistidentifiercreatedvith dbmloptlistandpopulatedwvith dbadd*opt.If

no options are to be pried, use DB_F77NULL for this gament.

id Returned statusalue. This is zero on success and -1aluife. (The use of

UCDmesh identifiers is no longer supported.)
Returns:

dbputum returns zero on success and -laduaré.
Description:

The dbputum function accepts pointers to the coordinate arrays and is responsible for writing the
mesh into a UCD mesh object in the Silo file.
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A Silo UCD mesh object contains al necessary information for describing a mesh. Thisincludes
the coordinate arrays, the rank of the mesh (1,2,3,...) and the type (collinear or non-collinear.) In
addition, other information is useful and is therefore included (time and cycle of mesh, plus coor-
dinate system type.)

Notes:

See the description of “dbcalcfl” on page 3-6 for an automated way of computing the facelist
needed for this call.

The order in which nodes are defined in the zonelist isimportant, especially for 3D cells. Nodes
defining a 2D cell should be supplied in either clockwise or counterclockwise order around the
cell. Nodes defining a 3D cell should be supplied in the order illustrated below:

4
0 3
1
1 2 3 2
Tetrahedron Pyramid
4 5
4 5 :
7 ; 6
0: 1
1 ot
3 2 3 2
Prism Hexahedron

Figure 3-2: Node ordering for UCD zone shapes.
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1 2 3
i | .
| | |
| | |
| | |
4 |5 I I
| | |
! ! 13
| | |
z ' '
/ﬁ_ ______ /J_______ﬁ
- - Y
10 11 12
X
nnodes = 13
nzones =3
nzshapes =2
| znodelist = 2*8 + 1*5 = 21 zone nodes
nf aces = 13 external faces
nf shapes = 2 external face shapes
nftypes =0
| fnodelist = 9*4 + 4*3 = 48 external face nodes
fnodelist = { 1,2,8,7 external face nodeli st
2,3,9,8,
8,9,12, 11,
5,6,12,11,...}
f shapesi ze = {4,3} external face shape sizes
fshapecnt = {9, 4} external face shape counts
fzoneno ={1,2,2,2,...}external face zone nos
znodelist = { 1,4,5,2,7,10,11,8, zone nodeli st
2,5,6,3,8,11, 12, 9,
13, 3,6, 12, 9}
zshapesi ze = {8,5} zone shape sizes
zshapecnt = {2,1} zone shape counts
x ={0,1,2,0,1,2,0,1,2,0,1, 2, 3}
y ={1,1,1,0,0,0,1,1,1,0,0,0, .5}
z ={{112,1,1,12,1,0,0,0,0,0,0,.5}

Figure 3-3: Example usage of UCD zonelist and external facelist variables.
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The following table describes the options accepted by this function:

Option Name

Value Data Type

Option Meaning

Default Value

associated with the Z dimension.

DBOPT_GROUPNUM integer The group number to which this -1 (not in a group)
UCDmesh belongs.

DBOPT_COORDSYS integer Coordinate system. One of: DB_OTHER
DB_CARTESIAN,
DB_CYLINDRICAL,
DB_SPHERICAL,
DB_NUMERICAL, or DB_OTHER.

DBOPT_CYCLE integer Problem cycle value. 0

DBOPT_EDGELIST integer Object identifier for edgelist struc- 0
ture

DBOPT_FACETYPE integer Zone face type. One of the pre- DB_RECTILINEAR
defined types: DB_RECTILINEAR
or DB_CURVILINEAR.

DBOPT_XLABEL character*(*) Character string defining the label DB_F77NULL
associated with the X dimension.

DBOPT_YLABEL character*(*) Character string defining the label DB_F77NULL
associated with the Y dimension.

DBOPT_ZLABEL character*(*) Character string defining the label DB_F77NULL
associated with the Z dimension.

DBOPT_NSPACE integer Number of spatial dimensions used | ndims
by this mesh.

DBOPT_ORIGIN integer Origin for arrays. Zero or one. 0

DBOPT_PLANAR integer Planar value. One of: DB_AREA or | DB_NONE
DB_VOLUME.

DBOPT_TIME real Problem time value. 0.0

DBOPT_XUNITS character*(*) Character string defining the units DB_F77NULL
associated with the X dimension.

DBOPT_YUNITS character*(*) Character string defining the units DB_F77NULL
associated with the Y dimension.

DBOPT_ZUNITS character*(*) Character string defining the units DB_F77NULL
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dbput uv1—Wwrite a scalar UCDariable object into the open Silo file.

Synopsis:
i nteger function dbputuvl (dbid, nane, | nane, neshnane, | meshnane,
var, nels, mxvar, mxlen, datatype,
centering, optlist_id, id)
i nteger dbid, |nanme, |nmeshnanme, nels, nixlen, datatype

i nteger centering, optlist_id, id
character*(*) nane, nmeshnane

real var(*), mxvar(*)
Arguments:

dbi d Database identifier

name Name of the ariable.

| name Length of thenanme parameter in characters.

meshnane Name of the mesh associated with thisiable (written with dbputum).

| meshnane Length of theveshnane parameter in characters.

var Array of lengthnel s containing the alues associated with thianable.

nel s Number of elements in thiswiable.

m xvar Array of lengthni x| en containing the mied-data @lues associated with this
variable. Ifm x| en is zero, this &lue is ignored.

m x| en Length of them xvar array If zero, no mied data is present.

dat at ype Datatype of ariable. One of the predefined Silo data types.

centering Centering of the subaviables on the associated mesh. One of the predefined
types: DB_NODECENT or DB_ZONECENT

optlist_id Optionlistidentifiercreatedvith dbmloptlistandpopulatedwvith dbadd*opt.If
no options are to be prided, use DB_F77NULL for this gament.

id Returned statusalue. This is zero on success and -1aluife. (The use of
UCDmesh wariable identifiers is no longer supported.

Returns:

dbputuvl returns zero on success and -laduaré.

Description:

Thedbputuvilfunctionwritesa scalarvariableassociateavith an UCD meshinto a Silo file. Note
that \ariables will be either node-centered or zone-centered. A HTiBble object contains the
variablevalues plusthe objectidentifier of theassociated CD mesh.Otherinformationcanalso
be included. This function is useful for writing scalar fields.
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The following table describes the options accepted by this function:

Option Name

Value Data Type

Option Meaning

Default Value

value specifying whether or not to
weight the variable by the species
mass fraction when using material
species data.

DBOPT_COORDSYS integer Coordinate system. One of: DB_OTHER
DB_CARTESIAN,
DB_CYLINDRICAL,
DB_SPHERICAL,
DB_NUMERICAL, or DB_OTHER.
DBOPT_CYCLE integer Problem cycle value. 0
DBOPT_LABEL character*(*) Character strings defining the label | DB_F77NULL
associated with this variable.
DBOPT_ORIGIN integer Origin for arrays. Zero or one. 0
DBOPT_TIME real Problem time value. 0.0
DBOPT_UNITS character*(*) Character string defining the units DB_F77NULL
associated with this variable.
DBOPT_USESPECMF integer Boolean (DB_OFF or DB_ON) DB_OFF
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dbput zI —write a zonelist object into a Silo file.

Synopsis:

i nteger function dbputzl (dbid, nanme, |nane, nzones, ndins,
nodel i st, | nodelist, origin, shapesize,
shapecnt, nshapes, idzl)

i nteger dbid, |nanme, nzones, ndins, |nodelist, origin, nshapes,

i dzl
i nteger nodelist(*), shapesize(?*),

character*(*) nane

shapecnt (*)

Arguments:
dbi d Database identifier
nane Name to assign this structure within the file.
| name Length of the name parameter in characters.
nzones Number of zones in associated mesh.
ndi s Number of spatial dimensions represented by associated mesh.
nodel i st Array of lengthl nodel i st containing node indices describing mesh zones.
| nodel i st Length of thenodel i st array
origin Origin for indices in the nodelist arraghould be zero or one.
shapesi ze Array of lengthnshapes containing the number of hodes used by each zone
shape.
shapecnt Array of lengthnshapes containing the number of zonesvhray each shape.
nshapes Number of zone shapes.
i dzl Returned statusalue. This is zero on success and -l1alufe. (The use of
zonelist identifiers is no longer supported.)
Returns:

dbputzl returns zero on success and -lailare.
Description:

The dbputzl function writes a zonelist object into the open Silo file. The name assigned to this
object can in turn be used as #wnel _nane parameter to the dbputum function.

Notes:

See the write-up of dbputum for a full description of the zonelist data structures.
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dbr dvar —Read a simpleariable.

Synopsis:
i nteger function dbrdvar (dbid, varname, |varname, result)

i nteger dbid, |varnane
character*(*) varnane
real result(*)

Arguments:
dbi d Database identifier
var nane Name of the simpleariable
| var nanme Length of thevar nanme parameter in characters.
result Pointerto memoryin which simplevariableshouldberead.lt is up to theappli-
cation to preide suficient space in which to read thariable.
Returns:

dbrdvar returns zero on success and -ladluife.
Description:

The dbrdwar function reads a simpl@sable into the gien space.
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dbr dvar sl i ce—Read a (iper)slab of data from a simplanable.

Synopsis:

i nteger function dbrdvarslice (dbid, varnane, |varnanme, offset,
length, stride, ndins, dins, result)

i nteger dbid, |varnane, ndins

i nteger offset(*), length(*), stride(*), dinms(*)
character*(*) varnane

real result(*)

Arguments:
dbi d Database identifier
var nane Name of the simpleariable.
| var nane Length of thevar nane parameter in characters.
of f set Array of lengthndi ns of offsetsin eachdimensionof the entirevariable.This
is 1-origin position from which to Ilggn reading the slice.
| engt h Array of lengthndi s of lengths of data in each dimension to read from the
entire \ariable. All lengths must be posii.
stride Array of lengthndi ns of stride steps in each dimension. If no striding is
desired, zeroes should be passed in this.array
ndi s Number of dimensions in the entirariable.
result Pointer to memory in which the slab of theriable should be read. It is up to
the application to prade suficient space in which to read thariable.
Returns:

dbrdvarslice returns zero on success and -ladarg.

Description:

The dbrdwarslice function reads a slab of data from a Sdlidable into a location puided in the

result arrayAny hyperslab of data may be read.
Note that the minimurhengt h value is 1 and the minimust r i de value is zero.

A one-dimensional array slice:

Stride =1 Stride = 2
e ) 0
Offset = 6| Length = 12 | Offset = 6| Length =12

Figure 3-4: Array slice
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dbset di r —Set the current directory within the Silo database.

Synopsis:
i nteger function dbsetdir (dbid, pathnanme, | pathnamne)

i nteger dbid, |pathname
character*(*) pathnane

Arguments:
dbi d Database identifier
pat hnane Pathname of the directaryhis can be either an absolute or relapathname.

| pat hnane Length of thepat hnane string.
Returns:

dbsetdir returns zero on success and -laduaré.
Description:

The dbsetdir function sets the current directory within tkiergBilo database.
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dbshower r or s—Set the error reporting mode.

Synopsis:
i nteger function dbshowerrors (I evel)
i nteger |evel
Arguments:
| evel Error reporting lgel. One of DB_ALL, DB_ABOR, DB_TOR or DB_NONE.
Returns:
dbshaverrors alvays returns zero. It cannatilf
Description:

The dbshwerrors function sets thevel of error reporting done by Silo when it encounters an
error. The followving table describes the action éakupon error for diérent \alues ofl evel :

Error level value Error action

DB_ALL Show all errors, beginning with the (possibly internal) routine
that first detected the error and continuing up the call stack
to the application.

DB_ABORT Same as DB_ALL except abort is called after the error mes-
sage is printed.

DB_TOP (Default) Only the top-level Silo functions issue error mes-
sages.

DB_NONE The library does not handle error messages. The application

is responsible for checking the return values of the Silo func-
tions and handling the error.

For more information, see “Error Handling” on padjé.
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dbwr i t e—Write a simple griable.

Synopsis:

i nteger function dbwite (dbid, varname, |varnanme, var, dins,
ndi ms, dat atype)

i nteger dbid, I|varnane, ndins, datatype
i nteger dins(*)

character*(*) varnane

real var(*)

Arguments:

dbi d Database identifier

var nane Name of the simpleariable.

| var nane Length of thevar nane parameter in characters.

var Array defining the &lues associated with thaniable.

di s array of lengtindi ns describing the dimensionality of the simpbaiable.
Eachvaluein thedi ns arrayindicateshe numberof elementsontainedn the
variable along that dimension.

ndi s Number of dimensions.

dat at ype Datatype of theariable. One of the predefined Silo data types.

Returns:

dbwrite returns zero on success and -lainrfe.
Description:

The dbwrite function writes a simplanable into a Silo file.
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dbwri t esl i ce—Read a (iper)slab of data from a simplanable.

Synopsis:

i nteger function dbwiteslice (dbid, varnane, |varnanme, var,

dat at ype, offset, length, stride, ndins)

i nteger dbid, I|varnane, ndins, datatype
i nteger offset(*), length(*), stride(*)
character*(*) varnane

real var(*)

Arguments:
dbi d Database identifier
var nane Name of the simlpeariable.
| var nane Length of thevar nane parameter in characters.
var Array defining the &lues associated with the slab
dat at ype Datatype of the ariable. One of the predefined Silo data types.
of f set Array of lengthndi s of offsets in each dimension of thanable. This is 1-
origin position from which to lmn reading the slice.
| engt h Array of lengthndi s of lengths of data in each dimension to read from the
variable. All lengths must be posi.
stride Array of lengthndi ns of stride steps in each dimension. If no striding is
desired, zeroes should be passed in this.array
di s Array of lengthndimswhich describeshedimensionalityof theentirevariable.
Each alue in the dims array indicates the number of elements contained in the
entire \ariable along that dimension.
ndi s Number of dimensions in thexable.
Returns:

dbwriteslice returns zero on success and -laduaré.

Description:

The dbwriteslice function writes a slab of data to a simat@le from the data pvimed in the
var array Any hyperslab of data may be read.

The size of the entireaviable (after all slabs fia been written) must be kwa when the

dbwriteslice function is called. The data in treer parameter is written into the entirariable
using the location specified in théf set , | engt h, andst ri de parameters. The data that

malkes up the entireariable may be written with one or more calls to dbwriteslice.

Note that the minimurhengt h value is 1 and the minimust r i de value is zero.

3-58 Silo User’s Guide



dbwriteslice

A one-dimensional array dice:

Stride =1 Stride = 2
e ) 0
Offset = 6| Length =12 | Offset = 6| Length =12

Figure 3-5: Array slice
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Appendix A Data StI’UCtUI’eS

A.1 C Data Structures

A.1.1 Compound Arra y Definition

t ypedef struct {
int id; /* identifier of the compound aay */
char *nane; /* name of the compound ay */
char **el emmanes; /* names of the simple ay elements */
int *el em engt hs; * lengths of the simple aaws */

i nt nel ens; /* number of simple aays */

voi d *val ues; /* simple aray values */

i nt nval ues; /* sum eduction of “elemlengths’ vector */
i nt dat atype; [* simple ary element data type */

} DBconpoundarr ay;

A.1.2 Curve Definition

t ypedef struct {

A Xvs. Y (Curve) Data ----------- */

int id; * Identifier for this object */

i nt datatype; /* Datatype for x and y (float, double) */
int origin; /*'0" or ‘1’ */

char *title; [* Title for curve */

char *xvar nane; /* Name of domain (x) variable */
char *yvar nane; /* Name of ange (y) variable */
char *xl| abel ; [* Label for x-axis */

char *yl abel ; /* Label for y-axis */

char *xunits; * Units for domain */

char *yunits; * Units for range */

float *x; /* Domain values for curve */
float *y; /* Range values for curve */
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int npts;

} DBcurve;

/* Number of points in curve */

A.1.3 Material Data Definition

typedef struct {
[Femmmmeeeee Material Information

int id;

char *nane;

i nt ndi ns;

int origin;

int dins[3];

i nt najor_order;

int stride[3];
int nmat;

i nt *mat nos;
char **mat nanes;
int *matlist;
int mxlen;

i nt datatype;
float *m x_vf;
int *m x_next;
int *mx_mat;
int *m x_zone;

} DBrmaterial;

[* Identifier */

I* Name of this material information data */

/* Rank of ‘matlist’ variable */

[*'0" or ‘1" */

/* Number of elements in dacdimension */

/* Use DB_ROWMAJOR to indicateaw-major
for multi-d arrays. Use DB_ COLMAJOR to
indicate column-major for multi-d aa.s */

[* Offsets to adjacent elements in matlist*/

/* Number of materials */

[* Array [nmat] of valid material number*/

[* Arry of material names */

/* Array [nzone] with mat. number or mix ind¥

* Length of mixed data aays (mix_xxx) */

/* Datatype of volume-fctions (doubldloat) */

[* Array [mixlen] of volume fctions */

[* Array [mixlen] of mixed data indices */

[* Array [mixlen] of material number*/

* Array [mixlen] of bak pointes to mesh */

A.1.4 Material Species Data Definition

typedef struct {
e Species Information

int id;
char *nane;
char *nmat nane;

int nmat;
i nt *nmat spec;

int ndins;
int dinms[3];

i nt naj or_order;

int stride[3];
i nt nspecies_nf;

fl oat *species_nf;

[* Identifier */

/* Name of this material species information tMd¢

/* Name of material object with whidhe material
species object is associated */

/* Number of materials */

I* Array [nmat] of the number of material species
associated with e&cmaterial */

/* Rank of ‘speclist’ variable */

/* Number of elements in dadimension of the ‘spe-
clist’ variable */

I* Use DB_ROWMAJOR to indicateow-major
for multi-d arrays. Use DB_COLMAJOR to
indicate column-major for multi-d aay.s */

* Offsets to adjacent elements in ‘speclist’ */

[* Total number of species masadtions */

* Array [nspecies_mf] of massafitions of material
species */

A-2
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int *speclist; * Zone array of dimensions described by ndims and
dims. If the zoneisclean, thisarray element will bea
positiveindex into the species mf array. If the zoneis
mixed, then thisvalueisignored. */

int mxlen; [* Length of ‘mix_speclist’ array */

int *m x_speclist; * Array [mixlen] of 1-origin indicesinto the
‘species mf’ array. mix_speclist[j] istheindexin
array ‘species mf’ of the first of the mass fractions
for material mix_mat[j] in zone mix_zone[j]*/

i nt dat at ype; [* Datatype of mass fraction data */

} DBmat speci es;

A.1.5 Point Variable Definition
t ypedef struct {

[*—mmemeee- Point Variable ----------- */

int id; * |dentifier for this object */

char *name; [* Name of variable */

char *units; /* Unitsfor variable, e.g, ‘mm/ms’ */

char *| abel; * Label (perhaps for editing purposes) */

int cycle; * Problem cycle number */

float tine; /* Problemtime*/

doubl e dti me; /* Problemtime, double data type */

int meshid, * Identifier for associated mesh */

float **vals; /* Array of pointersto data arrays*/

i nt datatype; * Type of data pointed to by ‘val’ */

int nels; /* Number of elementsin each array */

int nvals; /* Number of arrays pointed to by ‘vals' */

i nt nspace; [* Spatial rank of variable */

i nt ndins; /* Rank of ‘vals' array(s) (computational rank) */

int origin; [*'0 orl */

int centering; * Centering within mesh (nodal, zonal, other) */

float align[3]; * Alignment per dimension if centering==other*/

int dinms[3]; /* Number of elementsin each dimension */

i nt nmaj or_order; /* Use DB_ ROWMAJOR to indicate row-major
for multi-d arrays. Use DB_COLMAJOR to
indicate column-major for multi-d array.s*/

int stride[3]; * Offsets to adjacent elements */

int mn_index|[3]; /* Index in each dimension of 1st non-phoney */

i nt max_i ndex[ 3] ; /* Index in each dimension of last non-phoney*/

} DBrneshvar;

A.1.6 Multi-Block Mesh Definition
typedef struct {

e Multi-Block Mesh ----------- */

int id; [* ldentifier for this object */

i nt nbl ocks; /* Number of blocksin mesh */

i nt ngroups; /* Number of groupsin mesh */

i nt *meshi ds; /* Array of mesh-id’s which comprise this mesh */
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char **nmeshnanes; * Array of mesh-names corresponding to meshids */
i nt *meshtypes; * Array of mesh-type indicators [ nblocks] */

int *dirids; /* Array of directory ID’swhich contain block */

i nt bl ockori gin; /* Origin (0 or 1) of block numbers*/

int grouporigin; /* Origin (0 or 1) of group numbers*/

} DBrul ti nmesh;

A.1.7 Multi-Block Material Definition
t ypedef struct {

[*—mmemeee- Multi-Block Variable ----------- */

int id; * |dentifier for this object */

int nmats; /* Number of materials */

i nt ngroups; /* Number of groups in mesh */

char **pmat nanes; [* Material names */

i nt bl ockori gin; /* Origin (0 or 1) of block numbers */
i nt groupori gin; /* Origin (0 or 1) of group humbers*/

} DBrul ti mat;

A.1.8 Multi-Block Variable Definition
t ypedef struct {

[*—mmemeee- Multi-Block Variable ----------- */

int id; * Identifier for this object */

int nvars; /* Number of variables*/

i nt ngroups; /* Number of groupsin mesh */

char **var nanes; [* Variable names */

int *vartypes; /* Variabletypes */

i nt bl ockori gin; /* Origin (0 or 1) of block numbers */
i nt groupori gin; /* Origin (0 or 1) of group humbers*/

} DBrul tivar;

A.1.9 Multi-Block Species Definition
t ypedef struct {

[*—mmemeee- Multi-Block Variable ----------- */

int id; * Identifier for this object */

i nt nspec; /* Number of species objects */

i nt ngroups; /* Number of groupsin mesh */

char **specnanes; /* Names of species objects */

i nt bl ockori gin; * Origin (0 or 1) of block numbers*/
i nt grouporigin,; /* Origin (0 or 1) of group numbers */

} DBnul ti mat speci es;

A.1.10 Optlist Definition

typedef struct {
/* Option structure for some of the C Silo functions */

int *options; /* Array of option identifiers (see Table above) */

voi d **val ues; /* Array of pointersto option values*/
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i nt nunopts;
i nt nmaxopts;

/* Number of options in use */

/* Maximum number of options
(i.e., length of arays) */

} DBoptli st;

A.1.11 Point Mesh Definition
t ypedef struct {

e Point Mesh----------- */

int id;

i nt bl ock_no;

i nt group_no;

char *nane;

int cycle;

float tine;

doubl e dti ne;

char *units[3];

char *I| abel s[ 3];

char *title;

fl oat *coords[3];
float mn_extents[3];
float max_extents[3];
i nt dat atype;

/* 1dentifier for this object */

* Block number for this mesh */

/* Group number for this mesh */

/* Name associated with mesh */

/* Problem cycle number */

/* Problem time */

/* Problem timedouble data type */

/* Units for variable eg, ‘mm/ms’ */

/* Label associated with eaadimension */
[* Title for curve */

/* Mesh node codlinates */

/* Min mesh &tents [ndims] */

[* Max mesh gtents [ndims] */

/* Datatype of coadinate ariays (doubldloat) */

i nt ndins; /* Number of computational dimensions */
int nels; /* Total number of elements (points) in mesh*/
int origin; /*'0" or ‘1’ */

} DBpoi nt nesh;

A.1.12 Quad Mesh Definition

typedef struct {
[Femmmmmenas Quad Mesh --------

int id;

i nt bl ock_no;

i nt group_no;
char *nane;

int cycle;

float tinmne;
doubl e dti ne;
int coord_sys;

i nt rmaj or_order;

int stride[3];

i nt coordtype;

int facetype;

int planar;

float *coords[3];

i nt datatype;

float mn_extents[3];

* Identifier for this object */

* Block number for this mesh */

/* Group number for this mesh */

[* Name associated with mesh */

/* Problem cycle number */

/* Problem time */

/* Problem timedouble date type*/

[* Cartesian, cylindrical, spherical */

/* Use DB_ RWMAJOR to indicateaw-major
for multi-d arrays. Use DB_COLMAJOR to
indicate column-major for multi-d aawy.s */

[* Offsets to adjacent elements */

/* Coord array type: collinegrnon-collinear */

/* Zone face type:act, curv */

[* Sentinel: zonesapresent aga or volume? */

/* Mesh node codlinate pts [ndims] */

/* Datatype of coadinate ariays (doublgdloat) */

/* Min mesh &tents [ndims] */
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fl oat max_extents[3];

char *| abel s[ 3];
char *units[3];

nt
nt
nt
nt
nt
nt
nt
nt
nt
nt

ndi ns;

nspace;

nnodes;

di ms[ 3] ;
origin;

m n_i ndex|[ 3] ;
max_i ndex[ 3] ;
base_i ndex[ 3];
start _i ndex[ 3];
si ze_index[ 3];

} DBquadnesh;

/* Max mesh extents [ndims] */

/* Label associated with each dimension */

/* Unitsfor variable, e.g, ‘mm/ms’ */

/* Number of computational dimensions */

/* Number of physical dimensions */
/* Total number of nodes */
/* Number of nodes per dimension */

[0 or*1 */

/* Index in each dimension of first non-phoney */

/* Index in each dimension of last non-phoney */

/* Lowest real i,j,k value for this block */

I* i,j,k values corresponding to the original mesh */
* # of nodes per dimension for original mesh */

A.1.13 Quad Variable Definition

typedef struct {

nt

------- Quad Variable -------

id;

char *nane;
char *units;
char *Il abel;
int cycle;
float tine;
doubl e dti ne;
i nt nmeshid;
float **vals;

nt
nt
nt
nt
nt
nt

nt
nt
nt
nt

dat at ype;
nel s;

nval s;

ndi s;

di nms[ 3] ;

nmej or _order;

stride[3];

nm n_i ndex[ 3];
max_i ndex[ 3] ;
origin;

float align[3];
float **m xval s;
int mxlen;

i nt use_specnf;

int ascii | abels;

* |dentifier for this object */

/* Name of variable */

/* Unitsfor variable, e.g, ‘mm/ms’ */

* Label (perhaps for editing purposes) */

* Problem cycle number */

/* Problemtime*/

/* Problemtime, double data type */
* Identifier for associated mesh */

/* Array of pointersto data arrays*/
[* Type of data pointed to by ‘val’ */

/* Number of elementsin each array */
/* Number of arrays pointed to by ‘vals' */

/* Rank of variable */

/* Number of elementsin each dimension */

/* Use DB_ ROWMAJOR to indicate row-major
for multi-d arrays. Use DB_COLMAJOR to
indicate column-major for multi-d array.s*/

* Offsets to adjacent elements */

* Index in each dimension of first non-phoney */
* Index in each dimension of last non-phoney */

[*'0 or'l */

/* Centering and alignment per dimension */
/* nvals pointersto data arrays for mixed zones */
/* Number of elementsin each mixed zone data array

*/

* Flag indicating whether to apply species mass frac-

tionsto the variable. */

[* Treat variable values as ASCI | values by rounding to

} DBquadvar;

the nearest integer in therange [0, 255] */
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A.1.14 Table of Contents Definiton

t ypedef struct {

char
i nt
char

i nt
char

i nt
char

i nt
char

i nt
char
i nt
char

i nt
char
i nt
char

i nt
char
i nt
char

i nt
char
i nt
char

i nt
char
i nt
char
i nt
char
i nt
char
i nt
} DBtoc;

**curve_nanes
ncurve
**nul ti nesh_nanes

nmul ti nesh
**mul tivar _nanmes

nnul ti var
**nul ti mat _nanes

nmul ti mat

/* Array [ncurve] of pointersto curve names */

/* Number of curves*/

[* Array [nmultimesh] of pointers to multimesh names
*/

/* Number of multimeshes */

/* Array [nmultivar] of pointersto multi-variable
names */

/* Number of multi-variables */

[* Array [nmultimat] of pointers to multi-material
names */

/* Number of multi-variables*/

**mul ti mat speci es_nanes/* Array [ nmultimatspecies] of pointersto multi-

nrul ti mat speci es
**gqnmesh_namnes
ngmesh

**gvar _namnes

ngvar
**ucdnmesh_nanes
nucdnesh
**ucdvar _nanes

nucdvar

**pt mesh_nanes
npt mesh
**ptvar _namnes

npt var

**mat _nanes

nmat

**mat speci es_nanes

nmat speci es
**var _nanmes
nvar

**0obj _nanmes
nobj
**di r _nanmes
ndi r
**array_names
narrays

species names */

/* Number of multi-species */

* Array [ngmesh] of pointers to quadmesh names */

/* Number of quadmeshes */

* Array [ngvar] of pointersto quadmesh variable
names */

/* Number of quadmesh variables */

* Array [ nucdmesh] of pointers to ucdmesh names */

/* Number of ucdmeshes */

[* Array [nucdvar] of pointersto ucdmesh variable
names */

/* Number of ucdmesh variables */

/* Array [ nptmesh] of pointersto pointmesh names*/

/* Number of pointmeshes */

[* Array [nptvar] of pointers to pointmesh variable
names */

/* Number of pointmesh variables*/

/* Array [nmat] of pointersto materialnames */

/* Number of materials*/

I* Array [ nmatspecies| of pointersto material species
names */

/* Number of material species*/

/* Array [nvar] of pointersto variable names */

/* Number of variables*/

/* Array [nobj] of pointersto object names*/

/* Number of objects */

[* Array [ndir] of pointers to subdirectory names */

/* Number of subdirectories™*/

/* Array [narrays] of pointersto array names */

/* Number of arrays*/

A.1.15 UCD Mesh Definition

typedef struct {
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[* - Unstructured Cell Data (UCD) Mesh ----------- */

int id;

i nt bl ock_no;

i nt group_no;

char *nane;

int cycle;

float tine;

doubl e dti ne;

int coord_sys;

char *units[3];

char *I| abel s[ 3];

fl oat *coords[3];

i nt datatype;

float mn_extents[3];
float max_extents[3];
i nt ndins;

i nt nnodes;

int origin;

DBf acel i st *faces;
DBzonel i st *zones;
DBedgel i st *edges;

int *nodeno
i nt *gnodeno

} DBucdnesh;

* |dentifier for this object */

/* Block number for this mesh */

/* Group number for this mesh */

[* Name associated with mesh */

* Problem cycle number */

[* Problemtime*/

/* Problemtime, double data type */

/* Coordinate system*/

/* Unitsfor variable, e.g, ‘mm/ms’ */

/* Label associated with each dimension */

/* Mesh node coordinates */

/* Datatype of coordinate arrays (doublefloat) */
/* Min mesh extents [ndims] */

/* Max mesh extents [ ndims] */

/* Number of computational dimensions */

* Total number of nodes */

[*‘0 or‘1 */

/* Data structure describing mesh faces */

/* Data structure describing mesh zones */

/* Data structure describing mesh edges (optional) */
e Optional node attributes -------------- */
/* [nnodes] Node number of each node */

* [nnodes] Global node number of each node */

A.1.16 UCD Variable Definition

typedef struct {

[ ememeanenas Unstructured Cell Data (UCD) Variable ----------- */

int id; * |dentifier for this object */

char *nane; [* Name of variable */

int cycle; * Problem cycle number */

char *units; /* Unitsfor variable, e.g, ‘mm/ms’ */
char *I abel; * Label (perhaps for editing purposes) */

float tine;
doubl e dti ne;
i nt neshi d;

fl oat **val s;

i nt datat ype;
nt nels;

nt nval s;

nt ndi ns;

nt origin;
int centering;
float **m xval s;
int mxlen;

i nt use_specnf;

[* Problemtime*/

/* Problemtime, double data type */

* Identifier for associated mesh */

* Array of pointersto data arrays*/

/* Type of data pointed to by ‘vals' */

/* Number of elementsin each array */

/* Number of arrays pointed to by ‘vals' */

/* Rank of variable */

[*'0 or'l */

/* Centering within mesh (nodal or zonal) */

/* nvals pointers to data arrays for mixed zones */

/* Number of elementsin each mixed zone data array
*/

* Flag indicating whether to apply species mass frac-
tionsto the variable. */
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int ascii_| abels; * Treat variable values as ASCII values by rounding to
the nearest integer in therange [0, 255] */
} DBucdvar;
A.1.17 UCD Edgelist Definition
typedef struct {
i nt ndins; /* Number of dimensions (2,3) */
i nt nedges; /* Number of edges */
i nt *edge_ beg; [* [nedges] */
i nt *edge_end, /* [nedges] */
int origin; 0 or*l */
} DBedgeli st;
A.1.18 UCD Facelist Definition
t ypedef struct {
e Required components ------------ */
i nt ndins; /* Number of dimensions (2,3) */
i nt nfaces; /* Number of facesin list */
int origin; *'0 or‘l */
i nt *nodelist; * Sequential list of nodes which comprise faces*/
int | nodeli st; /* Number of nodes in nodelist */
[*mmmemmeee 3D components ------------------ */
i nt nshapes; /* Number of face shapes */
i nt *shapecnt; * [nshapes] Number of occurences of each shape */
i nt *shapesi ze; * [nshapes] Number of nodes per shape */
R Optional type component--------- */
i nt ntypes; /* Number of face types*/
int *typelist; * [ntypes] Type ID for each type */
int *types; * [nfaces] Type info for each face */
e Optional zone-reference component ------- */
i nt *nodeno; * [Inodelist] node number of each node */
i nt *zoneno; * [ nfaces] Zone number for each face */
} DBfacelist;
A.1.19 UCD Zonelist Definition
typedef struct {
i nt ndins; /* Number of dimensions (2,3) */
i nt nzones; /* Number of zonesin list */
i nt nshapes; /* Number of zone shapes */
i nt *shapecnt; * [nshapes] Number of occurences of each shape */
i nt *shapesi ze; * [nshapes] Number of nodes per shape */
i nt *shapetype; * [nshapes] Type of shape */
int *nodelist; * Sequential list of nodes which comprise zones */
int | nodelist; /* Number of nodesin nodelist */
int origin; [0 or‘1 */
int mn_index; /* Index of first real zone */
i nt nmax_i ndex; /* Index of last real zone */
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[* e Optional zone attributes --------------- */
i nt *nodeno /* [nnodes] Node number of each node */
i nt *gnodeno /* [nnodes] Global node number of each node */

} DBzoneli st;
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Glossary

Block

Curve

Facdlist

Group

Material

Material species

Mesh

Multimat

Multimesh

Also known as amesh-block. Thisisthe fundamental building block of a
computational mesh. It defines the nodal coordinates of one contiguous
section of amesh.

X versusY data. This object contains the domain and range values, along
with the number of pointsin the curve. In addition, atitle, variable names,
labels, and units may be provided.

Face-oriented connectivity information for a UCD mesh. This object con-
tains a sequential list of nodes which identifies the faces in the mesh, and
arrays which describe the shape(s) of the faces in the mesh. It may option-
aly include arrays which provide type information for each face.

A collection of blocks. Blocks within a group are usually structured
meshes which can be logically indexed as though they comprised asingle,
larger block.

A physical material being modeled in a computer simulation. This
includes the number of materials present, alist of valid material identifi-
ers, and a zonal-length array which contains the material identifiers for
each zone.

Extramateria information. A material speciesis atype of amaterial.
They are used when a given materia (i.e. air) may be made up of other
materials (i.e. oxygen, nitrogen) in differing amounts.

A computational mesh, composed of one or more mesh-blocks. A mesh
can be composed of mesh-blocks of different types (quad, UCD) as well
as of different shapes.

A set of materials. This object contains the names of the materiasin the
Set.

A set of meshes. This object contains the names of and types of the
meshes in the set.
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Multivar
Node
Pointmesh
Quadmesh

Quadvar

ucCb

Ucdmesh

Ucdvar

Variable

Zone

Zonelist

Mesh variable data associated with a multimesh.
A mathematical point. The fundamental building-block of amesh or zone.
A point mesh. This includes dimension and coordinate data.

A quadrilateral mesh. This includes the dimension and coordinate data,
but typically also includes the mesh’s coordinate system, labelling and
unit information, minimum and maximum extents, and valid index
ranges.

A variable associated with a quadrilateral mesh. This includes the vari-
able's data, centering information (node-centered vs. zone centered), and
the name of the quad mesh with which this variable is associated. Addi-
tional information, such astime, cycle, units, label, and index ranges can
also be included.

Unstructured cell datais aterm commonly used to denote an arbitrarily

connected mesh. Such a mesh is composed of vectors of coordinate val-
ues along with an index array which identifies the nodes associated with
each zone and/or face. Zones may contain any number of nodes for 2-D
meshes, and either four, five, six, or eight nodes for 3-D meshes.

An unstructured mesh. Thisincludes the dimension, connectivity, and
coordinate data, but typically aso includes the mesh’s coordinate system,
labelling and unit information, minimum and maximum extents, and alist
of faceindices.

A variable associated with aUCD mesh. Thisincludesthe variable' s data,
centering information (node-centered vs. zone-centered), and the name of
the UCD mesh with which this variable is associated. Additional informa-
tion, such astime, cycle, units, and label can also be included.

Array data. This object contains, in addition to the data, the dimensions
and data type of the array. This object isnot required to be (but usualy is)
associated with a mesh.

An area or volume from which meshes are comprised. Zones are poly-
gons or polyhedra with nodes as vertices.

Zone-oriented connectivity information for aUCD mesh. This object con-
tains a sequential list of nodes which identifies the zonesin the mesh, and
arrays which describe the shape(s) of the zones in the mesh.
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