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EXPLORE:
A GENESIS/EXODUS

Database Examination Program

EXPLORE  is  a  program  that  examines  the  input  to  a  finite  element 
analysis (which is in the GENESIS database format) or the output from an 
analysis  (in  the  EXODUS  database  format).  EXPLORE  allows  the  user  to 
examine any value in the database. The display can be directed to the user’s 
terminal or to a print file.
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1 Introduction

This manual assumes that the reader is familiar with the GENESIS and EXODUS da
formats. The formats are described briefly in appendix A on page 21 . The GENESIS1 and
EXODUS2 manuals describe the formats in detail.

When the program moves to a new time step, only the destination time step variab
read; the intermediate time steps are scanned over. TheCHECK command verifies the
correctness of all time step records.

All record items are set to a default value before each database record is read. If 
record is read, the default values remain in the unread portion of the record an
displayed when the user requests the contents of the record.

EXPLORE is a program that examines the input to a finite element analysis (which is in 
the GENESIS1 database format) or the output from an analysis (in the EXODUS2database 
for- mat). EXPLORE allows the user to examine any value in the database. The display 
can be directed to the user’s terminal or to a print file.

EXPLORE  is  very  useful  for  locating  database  errors  that  have  been  flagged  by 
another program. EXPLORE attempts to give as much information about an erroneous 
database as possible. If a read error occurs, an error message is displayed showing the 
record that was being read and the type of error. If a very minor read error occurs 
(such  as  a  short  title  record),  EXPLORE  continues  reading  the  database.  Most  errors 
cause EXPLORE to stop reading the database and prompt for user input.
7
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2 Command Input

The commands are in free-format and must adhere to the following syntax rules.

• Valid delimiters are a comma or one or more blanks.

• Either lowercase or uppercase letters are acceptable, but lowercase letters a
verted to uppercase.

• A “$” character in any command line starts a comment. The “$” and any characters
following it on the line are ignored.

• A command may be continued over several lines with an “>” character. The “>” and
any characters following it on the current line are ignored and the next line i
pended to the current line.

Each command has an action keyword or “verb” followed by a variable numbe
parameters. The command verb is a character string. It may be abbreviated, as 
enough characters are given to distinguish it from other commands.

The meaning and type of the parameters is dependent on the command verb
command parameters are optional. If an optional parameter field is blank, a com
dependent default value is supplied. Below is a description of the valid entrie
parameters.

• A numeric parameter may be a real number or an integer. A real number may
any legal FORTRAN numeric format (e.g.,1, 0.2, -1E-2). An integer parameter
may be in any legal integer format.

• A string parameter is a literal character string. Most string parameters may b
breviated.

• Variable names must be fully specified. The blank delimiter creates a problem
database variable names with embedded blanks. The program handles this by
ing all embedded blanks from the input database names. For example, the va
name “SIG R” must be entered as “SIGR”. The blank must be deleted in any re
erences to the variable. All database names appear exactly as input in all dis

• Several parameters allow a range of values. A range is in one of the follo
forms:

• “n
1
” selects valuen

1
,

• “n
1

TO n
2
” selects all values fromn

1
 to n

2
,

• “n
1

TO n
2

BY n
3
” selects all values fromn

1
 to n

2
 stepping byn

3
, wheren

3
 may be

positive or negative.

If the upper limit of the range is greater than the maximum allowable value, the u
limit is changed to the maximum without a message.

The notation conventions used in the command descriptions are:
9
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• The command verb is inbold  type.

• A literal string is in all uppercaseSANSERIF type and should be entered as show
(or abbreviated).

• The value of a parameter is represented by the parameter name initalics.

• A literal string in square brackets (“[ ]”) represents a parameter option whic
omitted entirely (including any following comma) if not appropriate. These par
eters are distinct from most parameters in that they do not require a comm
place holder to request the default value.

• The default value of a parameter is in angle brackets (“< >”). The initial value
parameter set by a command is usually the default parameter value. If not, the
setting is given with the default or in the command description.

2.1 Database Selection and Display Commands

SELECT option <No Default>

SELECT selects the database information for theLIST andPRINT commands.
Items are displayed in the order listed in theSELECT command. If theADD
parameter is present, the listed values are added to the current selection.

SELECT NODES [ADD,] node_range
1
, node_range

2
, ... <all nodes>

selects the nodes. Eachnode_range must be in the range form described under
Command Input.

SELECT ELEMENTS [ADD,] element_range
1
, element_range

2
, ...  <all

elements>

selects the elements. Eachelement_range must be in the range form described
under Command Input. The selected element blocks are changed to select on
those blocks that include a selected element. The selected elements are reorde
so that they are grouped by element block.

SELECT BLOCKS or MATERIAL [ADD,] block_id
1
, block_id

2
, ... <all

element blocks>

selects the element blocks. Theblock_id is the element block identifier displayed
by theLIST BLOCKS command. The selected elements are changed to select a
the elements in the selected blocks and no elements in non-selected blocks.

SELECT NSETS [ADD,] set_id
1
, set_id

2
, ... <all node sets>

selects the node sets. Theset_id is the node set identifier displayed by theLIST
NSETS command.

SELECT SSETS [ADD,] set_id
1
, set_id

2
, ... <all side sets>
10
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selects the side sets. Theset_id is the side set identifier displayed by theLIST
SSETS command.

SELECT HVARS [ADD,] history_variable
1
, history_variable

2
, ... <all history

variables>

selects the history variables.

SELECT GVARS [ADD,] global_variable
1
, global_variable

2
, ... <all global

variables>

selects the global variables.

SELECT NVARS [ADD,] nodal_variable
1
, nodal_variable

2
, ... <all nodal

variables>

selects the nodal variables.

SELECT EVARS [ADD,] element_variable
1
, element_variable

2
, ... <all

element variables>

selects the element variables.

SELECT READ nstep <1>

changes the selected time step tonstep steps forward (ifnstep is positive) or
backward (ifnstep is negative) of the current selected step.

SELECT STEP nstep <current selected step>

changes the selected time step to stepnstep.

SELECT TIME time <current selected step time>

changes the selected time step to the step that has the time nearesttime.

LIST option <No Default>

LIST displays the database information specified byoption on the user’s terminal.
The “selected” items are specified with theSELECT command.

LIST VARS

displays a summary of the database. The summary includes the database title; 
number of nodes, elements, and element blocks; the number of node sets and s
sets; and the number of each type of variable.

LIST COORDINA

displays the coordinate values for the selected nodes.

LIST MAP
11
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displays the element order map for all elements.

LIST BLOCKS or MATERIAL

displays a summary of the selected element blocks. The summary includes th
block identifier, the number of elements in the block, the number of nodes pe
element, and the number of attributes per element.

LIST LINK or CONNECTI

displays the nodal connectivity of the selected elements.

LIST ATTRIBUT

displays the attribute values associated with the selected elements.

LIST NSETS

displays a summary of the selected node sets. The summary includes the s
identifier and the number of nodes in the set.

LIST NNODES

displays the numbers of the nodes in the selected node sets.

LIST NFACTORS

displays the distribution factors of the nodes in the selected node sets.

LIST SSETS

displays a summary of the selected side sets. The summary includes the s
identifier, the number of elements in the set, and the number of nodes in the set

LIST SELEMS

displays the numbers of the elements in the selected side sets.

LIST SNODES

displays the numbers of the nodes in the selected side sets.

LIST SFACTORS

displays the distribution factors of the nodes in the selected side sets.

LIST QA

displays the QA records and the information records.

LIST NAMES

displays the names of the history, global, nodal, and element variables.
12
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LIST HISTORY or HVARS

displays the values of the selected history variables for the selected time step.

LIST GLOBALS or GVARS

displays the values of the selected global variables for the selected time step.

LIST NODALS or NVARS

displays the values of the selected nodal variables for the selected nodes for t
selected time step.

LIST ELEMENTS or EVARS

displays the values of the selected element variables for the selected elements 
the selected time step.

LIST STEPS

displays the number of time steps and the minimum and maximum time ste
times.

LIST TIMES

displays the step numbers and times for all time steps on the database.

PRINT option <no parameter>

PRINT writes the database information specified byoption to the print file. The
valid options are described under theLIST command. If the file cannot be opened,
a message is printed and the command is ignored.

2.2 Miscellaneous Commands

CHECK

CHECK checks the database for violations of the GENESIS or EXODUS
standards [bib:genesis,bib:exodus] and prints a message if any violations a
found. The following checks are made:

• The element order map contains each element exactly once.

• The element block identifiers are unique.

• The sum of the number of elements in all element blocks equals the total num
elements.

• The connectivity for each element contains valid node numbers.

• The node set identifiers are unique.

• The node set maximum node list index equals the length of the node set nod
13
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• The node set node list contains valid node numbers.

• The side set identifiers are unique.

• The side set maximum element list index equals the length of the side set el
list.

• The side set element list contains valid element numbers.

• The side set maximum node list index equals the length of the side set node 

• The side set node list contains valid node numbers.

CHECK also reads all the time step records and displays a message if an error
found in any record format.

MINMAX variable <No Default> ,ALL or THIS <THIS>

MINMAX prints the minimum and maximum values of the given variable and at
which step and node or element (if any) the first instance of the values was found
If the second parameter isALL, all time steps are searched for the minimums and
maximums; otherwise only the current time step is searched.

HELP command <no parameter>

HELP displays information about the program command given as the paramete
If no parameter is given, all the command verbs are displayed.HELP is system-
dependent and may not be available on all systems.

EXIT

EXIT exits from the program.
14
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3 Informational and Error Messages

DATABASE ERROR - Readingdatabase item

and the type of error that was detected. If a format error is found while scanning the
steps, the following error message is printed:

WARNING - End-of-file during time steps.

The program stops reading the database when an error is found, but all informatio
before the error (including information about the time step that contains the err
available for display.

WARNING - Print file cannot be opened

and thePRINT command is ignored. If the information is directed to the print file, no t
appears on the user’s terminal except error messages. An appropriate header ident
information on the print file.

The program allocates memory dynamically as it is needed. If the system runs 
memory, the following message is printed:

EXPLORE first reads the database and scans the time step information. If a database 
format error is discovered before the time steps are read, the program prints an error of 
the fol- lowing format:

After the database is read, command input is requested from the user. Most commands 
request  a  display  of  information.  The  response  from  EXPLORE  is  either  an  error 
message or the information requested. The print file is opened when the first PRINT 
command is issued. If the print file cannot be opened, the following message appears:

 FATAL ERROR - Too much dynamic memory requested

and the program aborts. The user should try to obtain more memory on the system. 

EXPLORE has certain programmer-defined limitations. The limits are not specified in 
this manual since they may change. In most cases the limits are chosen to be more 
than adequate. If the user exceeds a limit, a message is printed. If the user feels the limit 
is too restrictive, the code sponsor should be notified so the limit may be raised in future 
releases of EXPLORE .
15
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4.1 Execution Files

4.2 Special Software

• the VAX VMS help facility and

• the OPEN options for the files.

• the SUPES package4 which includes dynamic memory allocation, a free-field rea
er, and FORTRAN extensions.

Description  Unit Number  Type  File Format

User input  standard input  input  Section 2

User output  standard output  output  ASCII

EXODUS database  11  input  Appendix A

Print file  20  optional output  ASCII

4 Executing EXPLORE
The details of executing EXPLORE are dependent on the system being used. The 
system manager of any system that runs EXPLORE should provide a supplement to this 
manual  that  explains  how  to  run  the  program  on  that  particular  system.  Site 
supplements for all cur- rently supported systems are in Appendix [Ref: appx:site] .

The table below summarizes EXPLORE’s file usage.

All files must be connected to the appropriate unit before EXPLORE is run. Each file 
(except standard input and output) is opened with the name retrieved by the EXNAME 
routine of the SUPES library4.

EXPLORE  is  written  in  ANSI  FORTRAN-773  with  the  exception  of  the  following 
system- dependent features:

EXPLORE uses the following software packages:
17
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A The EXODUS Database Format

The following code segment reads an EXODUS database. The first segment is the G
SIS database format.

C   --Open the EXODUS database file
      NDB = 9
      OPEN (UNIT=NDB, ..., STATUS=’OLD’, FORM=’UNFORMATTED’)
C   --Read the title
      READ (NDB) TITLE
C      --TITLE - the title of the database (CHARACTER*80)
C   --Read the database sizing parameters
      READ (NDB) NUMNP, NDIM, NUMEL, NELBLK,
     &   NUMNPS, LNPSNL, NUMESS, LESSEL, LESSNL, NVERSN
C      --NUMNP - the number of nodes
C      --NDIM - the number of coordinates per node
C      --NUMEL - the number of elements
C      --NELBLK - the number of element blocks
C      --NUMNPS - the number of node sets
C      --LNPSNL - the length of the node sets node list
C      --NUMESS - the number of side sets
C      --LESSEL - the length of the side sets element list
C      --LESSNL - the length of the side sets node list
C      --NVERSN - the file format version number
C   --Read the nodal coordinates
      READ (NDB) ((CORD(INP,I), INP=1,NUMNP), I=1,NDIM)
C   --Read the element order map (each element must be listed once)
      READ (NDB) (MAPEL(IEL), IEL=1,NUMEL)
C   --Read the element blocks
      DO 100 IEB = 1, NELBLK
C      --Read the sizing parameters for this element block
         READ (NDB) IDELB, NUMELB, NUMLNK, NATRIB
C         --IDELB - the element block identification (must be unique)
C         --NUMELB - the number of elements in this block
C         --   (the sum of NUMELB for all blocks must equal NUMEL)
C         --NUMLNK - the number of nodes defining the connectivity
C         --   for an element in this block
C         --NATRIB - the number of element attributes for an element
C         --   in this block
C      --Read the connectivity for all elements in this block
         READ (NDB) ((LINK(J,I), J=1,NUMLNK, I=1,NUMELB)
C      --Read the attributes for all elements in this block
         READ (NDB) ((ATRIB(J,I), J=1,NATRIB, I=1,NUMELB)
  100 CONTINUE
C   --Read the node sets
      READ (NDB) (IDNPS(I), I=1,NUMNPS)
C      --IDNPS - the ID of each node set
      READ (NDB) (NNNPS(I), I=1,NUMNPS)
C      --NNNPS - the number of nodes in each node set
      READ (NDB) (IXNNPS(I), I=1,NUMNPS)
C      --IXNNPS - the index of the first node in each node set
C      --   (in LTNNPS and FACNPS)
      READ (NDB) (LTNNPS(I), I=1,LNPSNL)
21
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C      --LTNNPS - the nodes in all the node sets
      READ (NDB) (FACNPS(I), I=1,LNPSNL)
C      --FACNPS - the factor for each node in LTNNPS
C   --Read the side sets
      READ (NDB) (IDESS(I), I=1,NUMESS)
C      --IDESS - the ID of each side set
      READ (NDB) (NEESS(I), I=1,NUMESS)
C      --NEESS - the number of elements in each side set
      READ (NDB) (NNESS(I), I=1,NUMESS)
C      --NNESS - the number of nodes in each side set
      READ (NDB) (IXEESS(I), I=1,NUMESS)
C      --IXEESS - the index of the first element in each side set
C      --   (in LTEESS)
      READ (NDB) (IXNESS(I), I=1,NUMESS)
C      --IXNESS - the index of the first node in each side set
C      --   (in LTNESS and FACESS)
      READ (NDB) (LTEESS(I), I=1,LESSEL)
C      --LTEESS - the elements in all the side sets
      READ (NDB) (LTNESS(I), I=1,LESSNL)
C      --LTNESS - the nodes in all the side sets
      READ (NDB) (FACESS(I), I=1,LESSNL)
C      --FACESS - the factor for each node in LTNESS

A valid GENESIS database may end at this point or at any point until the numb
variables is read.
C   --Read the QA header information
      READ (NDB, END=900) NQAREC
C      --NQAREC - the number of QA records (must be at least 1)
      DO 110 IQA = 1, MAX(1,NQAREC)
         READ (NDB) (QATITL(I,IQA), I=1,4)
C         --QATITL - the QA title records; each record contains:
C         --   1) analysis code name (CHARACTER*8)
C         --   2) analysis code qa descriptor (CHARACTER*8)
C         --   3) analysis date (CHARACTER*8)
C         --   4) analysis time (CHARACTER*8)
  110 CONTINUE
C   --Read the optional header text
      READ (NDB, END=900) NINFO
C      --NINFO - the number of information records
      DO 120 I = 1, NINFO
         READ (NDB) INFO(I)
C         --INFO - extra information records (optional) that contain
C         --   any supportive documentation that the analysis code
C         --   developer wishes (CHARACTER*80)
  120 CONTINUE
C   --Read the coordinate names
      READ (NDB, END=900) (NAMECO(I), I=1,NDIM)
C      --NAMECO - the coordinate names (CHARACTER*8)
C   --Read the element type names
      READ (NDB, END=900) (NAMELB(I), I=1,NELBLK)
C      --NAMELB - the element type names (CHARACTER*8)

The GENESIS section of the database ends at this point.
22



C   --Read the history, global, nodal, and element variable information
      READ (NDB, END=900) NVARHI, NVARGL, NVARNP, NVAREL
C      --NVARHI - the number of history variables
C      --NVARGL - the number of global variables
C      --NVARNP - the number of nodal variables
C      --NVAREL - the number of element variables
      READ (NDB)
     &   (NAMEHV(I), I=1,NVARHI),
     &   (NAMEGV(I), I=1,NVARGL),
     &   (NAMENV(I), I=1,NVARNP),
     &   (NAMEEV(I), I=1,NVAREL)
C      --NAMEHI - the history variable names (CHARACTER*8)
C      --NAMEGV - the global variable names (CHARACTER*8)
C      --NAMENV - the nodal variable names (CHARACTER*8)
C      --NAMEEV - the element variable names (CHARACTER*8)
      READ (NDB) ((ISEVOK(I,J), I=1,NVAREL), J=1,NELBLK)
C      --ISEVOK - the name truth table for the element blocks;
C      --   ISEVOK(i,j) refers to variable i of element block j;
C      --   the value is 0 if and only if data will NOT be output for
C      --   variable i for element block j (otherwise the value is 1)
C   --Read the time steps
  130 CONTINUE
         READ (NDB, END=900) TIME, HISTFL
C         --TIME - the time step value
C         --HISTFL - the time step type flag:
C         --   0.0 for all variables output ("whole" time step) else
C         --   only history variables output ("history-only" time step)
C
         READ (NDB) (VALHV(IVAR), IVAR=1,NVARGL)
C         --VALHV - the history values for the current time step
         IF (HISTFL .EQ. 0.0) THEN
            READ (NDB) (VALGV(IVAR), IVAR=1,NVARGL)
C            --VALGV - the global values for the current time step
            DO 140 IVAR = 1, NVARNP
               READ (NDB) (VALNV(INP,IVAR), INP=1,NUMNP)
C               --VALNV - the nodal variables at each node
C               --   for the current time step
  140       CONTINUE
            DO 160 IBLK = 1, NELBLK
               DO 150 IVAR = 1, NVAREL
                  IF (ISEVOK(IVAR,IBLK) .NE. 0) THEN
                     READ (NDB) (VALEV(IEL,IVAR,IBLK),
     &                  IEL=1,NUMELB(IBLK))
C                     --VALEV - the element variables at each element
C                     --   for the current time step
                  END IF
  150          CONTINUE
  160       CONTINUE
         END IF
C      --Handle time step data
         ...
      GOTO 130
  900 CONTINUE
23



C   --Handle end of file on database ...
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