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Programmer's Manual for GHMEDIT:  An Activex
Server for Integrating Finite Difference Modeling and
Geographic Information Systems using INI-Style Files

Greg Pouch
Kansas Geological Survey

Abstract
Finite difference models are often the method of choice to model fluid flow.  Such

models require two-dimensional aITays of input parameters for each model cell as well as
input data and options that are specific to a particular program.  The arrays of input
parameters, such as permeability and withdrawal through wells, have geographic meaning
and it is desirable to be able to use GISs to manage the information and view the results.

Traditionally, the input arrays were obtained from hand-edited text files, by using a
dedicated pre-/post-processor, or by using a set of transfer programs specific to the
combination of GIS and model.  The Grid Exchange Method (GEM) improves on this
situation by providing a common format that can be used by any GIS and by any finite-
difference model.  This divides the problem into two much more tractable parts:    for the
GIS or GIS helper-program, reading and writing the arrays from and to the GEM file;  for
the model or model helper program, reading and writing the arrays from  and to the GEM
file.

This paper describes a server program, GEMEDIT, which can be called by other
programs through an OLE/Activex interface.  GEMEDIT  provides basic utility functions
to read and write various parts of a GEM file under Microsoft Windows.  This paper is
intended for use by programmer' s developing Model-helper program or GIS-helper
programs that use the GEM specification for exchanging finite difference model arrays.
GEMEDIT can be used to edit GEM files, but is designed primarily as a component for use
by other programs.

The specification of the Grid Exchange Method and includes information on how a
GEM file is organized and what information it contains and how are described in a
separate paper.  A translation program that lets GEM files be used with the Windows-
based Hydrogeologic Exploration and Appraisal Toolkit (WHEAT) Electronic Mapping
programs is available and is described in a separate paper, although example source code
from GEM  Wlrr is included here.
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Overview of the Grid Exchange Method
Each finite difference model requires input in its own particular format.  Preparing

the input datasets and reading the output results can require as much effort as the actual
modeling of the system.  Such a situation significantly impedes productivity and hinders
modeling.  The GEM file standard used herein solves this problem by breaking one large
problem into a small number of tractable pieces that can be easily modified to take
advantage of new models, new model features, and new GISs.  It does this by storing
model information in an easily-read Windows INI-style file.

GEM uses Windows INI-style files for two reasons:  they are easy for humans to
read and edit and they are easy for computer programs to read and edit.  Although
somewhat slower than a traditional dedicated file format or a database, this compromise
file type allows more flexibility, extendibility, and portability.  The analyst can hand-edit
the file and not have to keep track of line and column number-a major task in a file
containing only numbers for property values and program options.  Computer programs
can rapidly extract only the portions of interest to them and not be confused by comment-
lines, line labels, and extra information used by the analyst or other programs.

The GEM file is a derivative of the standard MSwindows initialization (INI) file, a
labeled, ascii file.  An INI file is organized into sections and entries within sections.
Sections are enclosed in brackets.  Each entry follows the format EntryName=Entryvalue.
Semi-colons should be interpreted as comment characters.

The following is an example from my Windows.INI file

[D®gktop]
IcozLTltl.I.c.Nan.=HS  Sane  Serif
lcozLSpacing=75
Patt®rn= ( Nozi® )
Tll®Wallpaper=O
Cridoranularity=O
W.I I pap.r= ( Nozi. )
IconTicl®Styl.IO
IconTLtl.Siz.=8

(Ext.a.lob.I
crd=cardfll...x.  ^.crd
tzn-t®ndzial..x.  ^.t=n
CxC[not.p.d.®x.  ^.txt
inl.aot®pad..x®  ^.inl
pcxtc a \HS0rrlc=\COFIE:LI)RW\PHOTOPNT\cor.1pnt..x.   ^.pcx
bmp=pbru.I..x.  ^.hag

This shows two sections [Desktop] and [Extensions].  The first entry in [Desktop]
IconTltl.r&c.Nan.=HS  Sap.  S®rlf

indicates that icons use the MS Sans Serif typeface.  The entry name is
IconTitleFaceName, and the entry value is MS Sans Serif.  Reading an INI file requires
knowing the meaning of the sections and the entries.  Guidelines for using an INI file to
store the data needed for finite difference modeling are contained in the GEM
Specification.  An example GEM file is included at the end of this document.

This paper describes GEMEDIT, an Activex/OLE server component that can be
used to read and write GEM files that can be used as a component by GIS-helper
programs or by model-helper programs.  In order to use GEMEDIT as a component, the
programming language must be able to use Activex/OLE server components.  Examples
include Microsoft Visual Basic, Excel, Access, and Visual C++, and Borland C++ and
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Delphi.  If you can control Excel using the OLE interface, you can use GEMEDIT to
manipulate GEM files.  Altematively, you can use the GEM specification and directly
manipulate the GEM file, since it is a simple ascii text format.

Model  grid
wizard

GIS  used to
manipulate

geographic  input
such  as  model  cell

formation  and
Pumpage

GIS  to  GEM
translation

GEM  to  GIS
translation

GEMEdit

GEMEdit

Model  start
wizard

GEMEdit

GEM  to  Model
translation

GEMEdit

Model  to  GEM
translation

Finite  Difference
Flow  Model

GEMEDIT
Although the GEM file specification itself provides a basis for designing programs

to use a GIS as a pre-processor/post-processor for a wide variety of finite difference
models, software that actually implements this idea is even better.  GEMEDIT is a
MSwindows program written in Visual Basic 4.0 that 1) allows the user to manipulate
arrays in a GEM file interactively with spreadsheet-style editor and 2) can be used as a
component in a larger program that deals with GEM files, such as GEM_WHT, that
handles GEM and WrllEAT conversions.

GEMEDIT is an OLE server that exposes methods for creating a new GEM file,
reading and writing arrays, reading and writing property mappings, reading and writing
individual entries in an INI file, obtaining a list of arrays or sections in a GEM file.
GEMEDIT can be used from other OLE-using programs in the same way as Excel, by
declaring or creating an object of type GEMFile and using its properties and methods to
perform tasks
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In the following example, assume that the array Perm( ) contains permeabilities to
be written to section [Permeability for Layer 1] and that much suggested data will not be
written for clarity reasons.

Dln  "yGE)fFil.  a.  a.v  GEXFil.
Din  aver  a-  v&rlant
av.r=P.rn(   )   `Copy  th.  array  ill  Ch®  variazit
JErrcod®  =  zp]PIITIFll..rll.Open(etrFll®Namo:=8trlNIFl1.,   nRowB : =nRowg,
zicolunn8 : =ncole,   ziLay®r8 : =nl.ay®re )
my].ITIFl1®.Writ®Array  a.ctlon:="P.m®&bility  for  Lay.I.  1",
VarlancTOHoldJlrr&y : =av.r,   DoataTyp® : ="Rna,I."

Methods and Functions Available in GEMEdit
GEMEDIT can be used for two purposes:  the user can directly edit a GEM file

using it and it can be used as an OLE server providing access to GEM files to other
programs, such as Model-GEM and GIS-GEM link programs.

This section explains the methods and functions available in GEMEdit as an OLE
server.  Data types are those used by Visual Basic 4.0.  Most functions return an error
code.  For functions that return an error code, 0 indicates success.  For functions that
return a count, positive values indicate success and negative values are error codes.

Functions are listed in decreasing order of likelihood of use.

FILENEW
Used to create a new GEM file.  All parameters are input.  Fails if the file already exists,
so this needs to be checked by the calling program.  Returns an error code.

Function  Ill.N.v(rll.Nazb.  ^e  String,   tLColunni  A8  Long,   nRow8  JLe  I.ong,   nl.ayerB  Jls
I.ongi)   A.   Long

FILE0pEN
Used to open a pre-existing GEM file.  FileName is input, others are output.  Fails if the
file does not already exist, so this needs to be checked by the calling program. Returns an
error code.

Function  rileop®n(Ill.Nan.  Jl.  String,   zicolurms  JL.  I.ongr,   nRowf)  Jls  liong,   nLay®rB  AB
I.ozig)   JIB   Long

ARRAYNAMES

Used to list array sections.  If Index is specified, it returns the name of that array.  If not
specified, it returns a variant containing an array of strings.

hizictlon  Arra]rtyan.. (optlozial  Itid.x  A.  V.rl.nt)  Jlf)  V.rLant

READARRAV

Reads an array from the file.  Section is the name of the desired array.  Output is a variant
that will hold an array of the appropriate type and a text string describing the datatype.
Specifying optional variables will be filled with the appropriate data on output, such as a
VariableName.  Return value is an error code.
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mnccion  R.adJlrray(S.ction  JLB  String,  V.riantTolloldArray  A8  Variant,   DataT]rpe  As
String,   Optiozial  Unltfi,   Optlozial  Com.nt.rorue.r,   Optional  VarlabloNaz(Le,   Opcional
Hi..ingvalu®8ShormJl.,     Optlozial  R.vlfilot)mimb®r,   Option.1  Accuracy,     Optional
I-..t)fodfi.dTln.,   Optional  I.a8tl(odfi.dJlutbor)  JIB  I.ozig

READARRAYPROPERTIES

Reads everything in an array section that isn't part of the array.  Used for providing
comments, variable name, units information and such to other programs.  The return value
is the number of properties returned if positive and an error code if negative.
PropertyNames and Propertyvalues hold the actual answers on output

Function  R.adJlrrayE>rop®rti®8(8.ction  Jls  Stringr,   Prop®rtyName8 ( )   As  String,
Prop.rtyvalu®e()   JLe  Variant)   Jle  I.ong

WRITEARRAY

Used to write an array section.  The array itself is stored in a variant.  All parameters are
output.  Return value is an error code.

ruzictlon  Wrlt®JLrr.y(S®ctiozi  Jle  String,   VariantTOHoldLLeray  AB  Variant,   DataTyp®  JIB
Strlz)g,     Option.1  Unit.,   Optional  Com®ntsForue.r,     Optional  VarlabloNam.,
Optional  Hlflflingv.1v.esho`onJl8,     Optlon&1  R.viflionNunber,   Optional  Jlccuracy,
Optiozial  LafitHodf i®dTin.,   Optiozial  I.&8tHodfl.dAuthor)   A.  IIong

APPENDARRAyTOFILE

Writes the data in the specified section to the file in the format specified.  The fomat
should be a standard Visual Basic format string (same as an Excel Text format string or an
Access format string).  The file must be closed for this to work.  This might be called
several times in succession.  Remember to erase or re-name an old input file before using
this to construct a new input file.  Return value is an error code.

Public  E'`izictlozi  App.zidJlrrayTorll.(S.ctlozi  Afl  String,   Fil®Nan®  Jl8  Stringi,
OutputFoz"t  JLe  Strizig)  Jle  I.ong

READENTRY

Used to read a single entry in the file.  Can be replaced by the corresponding function in
MegalNI.  Do not use the Windows API functions if the file is larger than 64KB.

F`inctlon  R.admtry(S®ction  A8  String,   Entr]r  Jle  String,   D®faultvalu.  JIB  Strizig)  A8
String

WRITEENTRY
Used to write a single entry in the file.  Can be replaced by the corresponding function in
MegalNI.  Do not use the Windows API functions if the file is larger than 64KB.

Sub  Vrlt.=ntr]r(S.ctlozi  JL®  String,   Entry  Jl.  Strlz)g,   YourHeeeag.Her.  Jle  String)

PROPERTYMAPPINGNAMES

Used to list PropertyMappings.  Same usage as ArrayNames
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r`incclon  Prop.rtyHappingNan®fi (Optional  Index  A8  Variant)   JIB  Variant
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READPROPERTYMAPPING

Used to read a property mapping.  The return value is number of types if positive, an error
code if negative.  VariantTOHoldNamesArray is an array that lists the types, such as unit
names, and VariantTOHoldvaluesArray is a variant holding an aITay that lists the values,
such as permeability.

Function  R®adprop.rtyHapping ( S.ction  JIB  String,   VariantTOHoldNameBArray  Jl8
Varlazlt,   VarlantTOHoldvalu®BArray  JIB  Variant,   I)ataType  JL8  String,   Dofaultvalue  JLg
Variant,   Unitfi  Jle  Variant,   Varlabl®Nam®  JIB  Variant,   Optional  Commez}t8Foru8®r,
Optiozlal  RovisionNunb®r,   Optional  lia8tHodf iedTime,   Optiozial  I,agtModf iedAuthor)   JLs
Long

WRITEPROPERTYMAPPING

Used to write a property mapping.  Usage is similar to ReadpropertyMapping
r`inctlozi  Wrlteprop.rt]rHapplng ( Section  Jl8  String,   VariantTOHoldNamegArray  A8
Varl.nc,   Varl.ntTOHoldvalu®EIJLrray  Jl.  Varlaz)C,   I)ataTyp®  Jls  String,   I)®faultvalue  Aa
Variant,   Unit.  Jl8  Varlanc,  V.rLabl.Nan.  JIB  Varlatit,   Optional  CormentgForuf)er,
Optional  RevleionNunb®r,   Optional  I.aBtHodf i®dTim®,   Optional  I.astModf i®dAuthor)   Ag
Long

SECTIONNAMES

Used to list all Sections in the file, including Arrays and PropertyMappings Same usage as
ArrayNanes.

E`ibllc  F`inctlozl  S®ctlonNan®f) (Optional  Ind.x  Ae  Variazlt)   Af)  Variant

REFRESH

Forces a read of the file and optionally re-builds the lists of array sections and
PropertyMapping sections.  Only useful if other programs might be manipulating the file

Sub  R®fr®eh(Optiozial   R®fr®gmh®Fil®)

Altematively, you might want to use z_RefreshListofAITaysNOMatterwhat

Z_REFRESHLISTOFARRAYSNOMATTERWHAT
As the name suggests, blindly updates the lists of array, section, and property mappings.

I_a.fr.fihl.1.tofJlrraysNoxatt.rTh.t

Z_UPDATELISTSOFARRAYSSECTIONSANDPROPS

Same as above, but does not update the time stamp.
=_Updat.Iilltfio£Jlrr.y.S.ctloneAndE.Fop.
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Sample GEM File
[Izitroduction]
Nuzbb.rofcoluzbne=10
NUJbb®rofRovfi=3
Cr..t.dAt=7/12/9612:44:43  PH
Numb.rofl,-y.I.=2

[P®meabillty  L.yer  1]
Storaqr®Styl.=RoWYYYYYY
RowOOOOO1=1.10    0    4.15.10
RovO00002=O   0   0   4.2   0   0   7.2
RowO00003=1.3   0   a   0   0   6.3   0
DDat.T]ro®=REAI,
R.vl8ioneru]bb.r=7
I,agtHodfi.dTim®=7/24/96   4:03:48   PM
ThifilflJlziArrays®ctioz)=TRU=

[P.zn®ablllty  Lay.r  2]
ThieleJlnArrays®ctlon=TRUE
Storag.Styl®=Ror./YYY¥¥¥
RowOOOOO1=1.11.2    0    0    0.009
RowO00002=1.21.2E:-07   0   4.2
RowO00003=1.3   0.012   0   0   0   0
DI)&t'Typ®.REAI.
R.vl.1onNudLb.r=4
I.afitHodfi®dTin.=7/24/96   4:03:55   PH

[Xod.lc®lls®rlallhiznbers]
Thl.IIJLZLALrrays.ction=TRIJE
Star.g.Scyl.-Roll/V¥¥¥YY
Uzilt-=DID.a.1ozil.efi I 1 I
RowOOOOO1=1   2    3    4    5    6   7    8
RowO00002=11   12   13   14
RowO00003=21   22   23   24
DDat.Typ®=INT=G=R
Co"eatForu..r=Do  not  modify  th®8®  values.   They  are  n®®d®d  by  WHELP.
R.vl81onN`inb®r=4
I.agtHodfi.dTlm.=7/24/96   4!03:59   PH

[Lltholoqr]r  Layer  1]
Thl.I.Jlz]Jlrr.ys®ctlon=TRU=
Stor.g®Styl.=RotirrYYYY¥
Uziltfi=Dln.a.lozil... I 1 I
RovOOOOO1-Kgrh  Xgh  Kgh  To   To   To  Kgb  Kgh  Kgh  To
RowO00002=tcqrh  *grh  Kgh  To   To  Kgh  Kgh  Kgb  Kgh  Kgh
RovO00003-Igb  Kgh  kgh  Kgh  To  To  Kgh  Koh  Kgh  Kgh
DD.t&Typ.-TEXT
Com.ntroru..r=roz"tlozi  cod.fi  in  layer  1,  bag.d  on  cell  center.
R.vl.1ozlN`inb.r=1
I...txodfL.dTin®=7/24/96   4:08:35   PN

[I.1tholoo]rToP.in..bllltymppLng]
Thl.I.JIprop.rtyN.pplng=tr`i.
DD.t.Typ..R=JII`
unit.-£t/a.y|3.52777777777®.-6|n^+1.^-1
H.nb.I.=To  Kgh  Kgr  Kd  Kch  X*
`ol21
Koh. 0 . 0 1
Kgrao . 0001
Xdl5
Kchl2 . 5
Ill a . 0 01
D.I.ultvalu®=-1.20
V&rl.bl®N.a.iHydraul Lc  conductlvlty

[I,1|t  0£  Jlrr,ye]
JLrrayl=P.I:a..blllty  Lay.I  1
ALrr.y2a.P.rn.al)llLty  I..y®r  2
Jlrr.y3=Xod.lc.llS.rl.lNunberB
^rr.y4-Lltbologry  I.ay.r  1

Greg Pouch
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Sample Code from GEM_WHT
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CopyFROMGEMToWHEAT
P`ibllc  Function  CopyFromcEHToWHEAT(€trGEHFil.Nan®  A8  String,   _

strsoction.()   JL8  String,   BtrTableName  A8
string,  _

8trl)BName  A8   String,   8trHod®lNan®  JLs   String)
JL8   I,Ong

'Clv®zi  all  input  GH(  £il.,   thl.  Will  copy  all  the  arrays   [sectiong]     listed
'     into  f L®1de  lzi  the  output  table  BtrTabloNam®  in  databas®  8trl)BNan®

Din  nRowfl  JLe   I.ong,   mcolunng  Jlg   liong,   ml.&y®re  Jle   I.one,   _
nR  A.   Lozig,   I)C  A.  Long,   nl.  Jl.  Long,   a  Jle  Longr

Dlb  .trT.np  Jle  String,   .trs®rNum  A.  Strizig
Din  Tenpvar  JLe  Variazit
Din  db  JL.  Databae.,   rce  AEi  Rocord8et
Din  I.npGE)frll.  Jls  N®v  GEMFl1.

On  Error  R.eun®  Next
I.npGEITil®. Fil®Op.zi  £11®nam. : =fitrcEHril®Nan®,   ncol`mziB : =ncolumnB,   IiRowg : =nRowg,
nl..y.re : ml..y.re'O.t  th.  e®rlal  nan.  of  this  nod®19rld

If  etrHod®lNan®  =   '.  Th.a
•trHod.lNan.  a  TenpcEHFil®.R..dEzitry(g.ction:=NOEH_Wheatq ,   Entry:="Hod.1Gridn ,

D.faultv&1u. : I . . )
If  fltrHod.1Nan.  I   --Th.zl  I)[1C  Fuziction   'ral8.  an  error

End  If
•trs.rNLim  =   'Xod.1C.11S®rial"inb.r_-   &  .trHod®1Namo

If   .trDEINan.  -   11.   Th.zi
•trDENan.  I  T®DpOEuril®.R.adEzitry(g®ction:=-C=H_wh®atH,   Entry: =qDatabage" ,

D.faultv&1u. : = -' )
1£  |trDEN®n.  I  I..  Th.zi  I)(it  Function     'r.i8.  an  error

End  1£

S.t  db  I  OpenDatabag®(ecrDBNap®,   ralg®,   Pale.)
1£   I:rr   <>   0   Ttiezi'ral..  an .rror

H.gBox  .Error  #.  &  Err  &  vbcrLf  &  I:rror  a  vbcrl,I  &  t'Trylng  to  open  the
datab,e®  fll®l.

=][1t  binctlozi
End  1£

•O.t  th.  e.rlal  nubb.r.  frozl  the nod.1  grid  into  .a  .fray
S®C   rc.   -db.Op®nR.cord.®t(-S®l®ct   *   rROX   I.   &   €trHodelNan.   a   l'_Mod.lGrld]   ORE)EEL
BY      Coluzbn,    Row   ;I.)
rc..Xov.Fir.t :  rc8.Nov.I.afit :   rce.Nov.rlr®t
If  rc..FL.cordcouzic  <>  nRov8   *  DColunn.  Then'r.i..  .zi error

Bit  Function
=ad  If

DID  I Ida.r»un Jl.  Fi.ld
S.t  flds.rthin  a  rce (atrserl)un)
Din  ls.rthin()   A.  I,oz)g
R.Din  ls.rNun(1  To  nRowe,   1  To  ncol`Inz}e)
For  nc  -  1  To  ncolunn.

For  nR  I  1  To  nRov.
IS.rN`in(ZLR,   nc)   -flds.rNum   I   rcEl(['Hod®lc.LIB.rialthrmb®r_.   a   strHodelNam®)
rc . . dev.N.xt

Next  nR
Next  nc
rc..Clo..:   a.t  rc.  I  Notblzigr

'N.xt,  copy  th.  data  into  .rr.y.  bldd.zl  ln varlantfl
DID  .vcolunzi.()   Jl.  VarlazLt   'E:ach  .lonent  o£  .vcolumnfi  corr.BpondB  to  a
[8.ctlotl] /Column
oln  vJlrray  A.  V&rl.nc,   .DataTyp.  Jls  String
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R.I)1ztL  avcolunn. (LBouzid(aitrsoction8)   To  UBound(strs.ctioz)a) )

For  a  a  I.Bound(fitrs.ctlon8)   To  UBouzLd(strs.ctions)
TenpcE)IT11®.R®adJLrray  S.ction: =etrsectiozie (a) ,   Varian€TOHoldArray: =vJlrray,

D.t&T]P. i =flD.t.Typ.
•vcol`inn8(a)   I  JLrr.y(Btrs.ctiozifi(a) ,  vArray,   eDataType)

Next  a

'Nov,   constr`ict  a  table  to  hold  this  data.
Dlm  tdf  Jlf)  Tabl.D.I ,   fld  JL.  Field
I)in  .Nan®  A.  String,   iType  A8  I.one

S.t  td£  =  db.Cr.at.Tabl.D.I (8trTabl.Nana)
tc®11  fl.rial  number  fl.1d
Sot  fld  =  tdf.Cr®.t.rl®1d(NHod.1C.lls®rialNumber_I   a  gtrModelName,   dbl,ong) :

tdf .rl.1dfi.J\pp.nd  fld:   Set  fld  =  Nothing

For  a  =  IiBound(etrs®ctiozie)   To  UBound(8trsoccion8)
flNan.  =  Trims(avcol`inn&(a) (1) )
If   eName  =   8trs.rNun  Then  GOTo  I,BI._SkipField
If  gNan®  =   "   Tbon  GOTo  IIBILsklpFiold
a.1®ct  Ca..  avcol`inzi.(a) (3)

Cas.   .INTEGER',    "IioNG..
Set   fld  =  tdf .Cr®at.F1®ld(8Nan®,   dbltozigr) :   tdf .Fielde.Append  fld:

a.t  I ld  =  Notbinqr
Cale   |RELN I.rroATI,    nsI»GI.=u,    NDoUBLEl] :   lTyp®   =   dbsingl.

S.t  fld  =  tdf .Cr®at®rl®1d(fiNane,   dbsingrl®) :   tdf .Fields.Append  fld:
Set  I ld  =  Nothizig

C&8®   Elfl®
Set  fld  =  tdf.Creat®rl®1d(BNane,   dbT®xt,   255) :   tdf.Fields.App®zid

fld:   a.C  fld  -  Hocblag
End  8®|®ct
I.qpv.r  -.vcol`irml (I)) (2)
•vcol`irm. (a)   a  T®ppvar
Tapv&r  I  Null
I.ircolunn.(a)   =  avcolunn8(I)) (2)

I.BL_SklpF1.ld:
N®xt  a

db.Tabl.D.I..J\pp.zid  td£
Set  tdf  a  Nothingr:   db.Tabl.D®ffi.R.fr®Sh

S.t  rc.  =  db.Op.nR.corde®C (fitrTabl.Nana)'Nov,  tirrit.  th.  dot.  out.
For  nc  -  1  To  ncol`irml

Tor  nR  -  1  To  nRow.
DOEiv®nt.
rc . . JlddIN.w
rc.(t'Xod.1C.llS.rlalNunb.r_-&  .trHod.lNam®)   =  lserNum(nR,   nc)
For  a  =  LBound(.trs.ctlone)   To  UBound(-trs®ctlong)

rcfl(etrs.ctlozi.(a) )   I  avcolunziB(a) (nFl,   zic)
Next  a

rc,.Updete
Dorv®nt.

Next  nR
Next  zlc
rc..Clo.e:  a.t  rce  a  Nothing
'Jlt  thi.  polnc,  v.  fihould  add  .11  th.  extra  iziformatlon  a.  prop.rtl.a  of  tb®
fi®1d.
Din  ziprop.  A.  Iiong,   vpropNazb..  A8  V&rl&zic,   vpropvalu®8  JL8  Variant,   np  JIB  I.ong

a.t  tdt  I  db.I.bl.D.£. (fitrTabl®Nan®)
I Set  I.npoEHrll.  I  Nothiziqr
I I.npoERTil.. rll.Op.a  Ill.nan. : =f)trcEHFll.Nan.,   ncol`inn8 : =ncolunn8 ,   nRows : =nRowg ,
tll'&y®r, i -Lay,rl

Dltb  8PropNan..()   Jl.  Strlziqr,   .Propv.lu.e()   Jlf)  String
R.Din  spropNan.a(O  To  0),   .Propvalu.8(a  To  0)

'For  .on.  I.-.on,   rddlng  prop®rtl.a  this  way  caug.8  JICC=SS  to  crash  when  you
'     Cr]r  op.ziltlg  th.  tabl.  ia  d.fiigzL  vl.v.     Big  craflh.    Very  big  crash.
'  ^nytiray,   it  do..  fi..a  to  r..lly b.  th.r®,   Lt'.  just  that  lt  completely  crashes

^ccef'|,•Thl.  c&u...  a  cr..h  lzi  oE]t=dlt  when  lt  doe.  the  Get=ntrl..Jlll  bit.
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'How  to  debug  thL8???     I  Would  zie.a  to  hav.  both  CEH=dit  and  M®galNI  running  in
a.41gz)  Dodo,   &zLd  I  call  only  provide  one  inBtanc®  of  HegalNI   in  design  node .....'dla vNan..  afl  vari-nt,  vvalues  ae  variant

For  a  =  I.Bouzid(fitrs.ctloz)a)   To  UBouzLd(gtrs®ctiozie)
•trT.zpp  -.trs.ctlozi8 (zi)
ziprope  -TenpcEHFll..R®adArrayprop.rti®B (BtrTe"p,   spropNames ( ) ,

•Propvalu.. ( ) )
I                npropB  =  I.npGH(Fll®. R.adJlrrayElropertiesvariant (Section: =f!trsections (n) ,
VarlantTOHoldpropertyNan® I) : =vpropName8 ,   VariantTolloldpropert]/Value Ei : =vpropvalueB )

If  nprop.  >  0  Th.a
a.t  fld  I  td£.ri.1d.(.trs.ctlonB(n))
vpropNan.a  =   8PropNaD.fi ( )
vpropvalu.a  =  ®Propvalu.a ( )
Call  S.tFl®1dprop.rti.. (fld,   vpropNtLn®g,   vpropvalue8)
Set  I ld  a  Nothing

End  1£
Next  a

'Jldd  a  prim.r]r  key  on  tb.  a.11  serial  ziunb®r
Dim  ld][  JIB   Index
S.t  idx  -tdf.Cr.at®Ind.x(NprlmaryK®yN)
Set  fld  =  ldx.Cr..t.F1®ld( -Hod.lc.llSerialNumber_"  a  strModelName)
id]E.F1®1dEI.App.nd  fld:   Set   fld  =  Nothing
ld]t.I.rinar]r  =  Tru.
tdf . Izrd.x®..App.zid  ldrE
Set  ldrE  -  Nothing

a.t  td£  I  Nothizlg
Call  JlddToxod.lprop.rti..Ll®t ( 8trl)BNan® : =f)trl)BNam.,   etrTabl® : =fltrTabloNam®,
•trHod.lGrld : I.t"od.1Nan.,   8trv®r.1otiNan. : =etrcE)Dll®Nam®  &  Foz:mats (Now,
I_YYHneD_hhDn.I ) ,   .tru..rcom.I)I. : --G.zi.r&t®d  from.   a  strGEHFileNaae)
S.t  T®zbpcExril.  -  Nothlnqr
db.Cloe®:   Set  db  -Nothiziq
End  Function

COP¥FROMWHEATTOGHM
Public  mzLctlon  Copyrromwb..CToOEH(EitrDBNan®  JLf)   String,   8trTable  Jlg   String,   _

I)CrHod®lGrid  J18   String,   _
ri®ldf)Out()   JIB  String,   .trGEMFileout  Jla

String)   Jlfi  Long

'Thlfl  fvz}ctiozi  copl.e  the  fl®ld.llfit  ln  .trFi.ld80ut()   in  the  table  gtrTabl®Naem
t     corr.flpondlzig  to  bod.1  €trxod®lcrld  lzi  databa8®  fitrDENam®  into  the  GEM  File
sp.cl£1.a  ..  etrcE)Dll.Out'If  th.  Ill.  .trGrmlleout  do..  not  ®*1fic,   1t  will  be  created.    If  lt  doo8  ®xiBt,
1t  vlll  b.  zbodlf i.a.
Din  nylNIS®ctlon  JLe  N.w  INIS.ctlon
Din  nRow.  Jl8  I.ong,   ncol`innfi  Jlf[   Long,   nl,.yerg  JL®  I.ongr,   lcolumng  A8   I.ollg,   1Row8  As
Long,    1I-ay®r8  JLe   Lozio,   _

nR  JL.   Iionqi,   nc  A&   Long,   nll  Jlg   I.ozig,   zi  Jl.   Long
DLn  aicrTezbp  Jlfi  String,   etrsQI-  A8  String,   .trs®nl`in  AB  String
Dla  db  A.  Datab ...,   rce  Jl.  R®corde.t,   qdf  A4  Qu®r]rl)®f
DID  I.apomtrll.  ]i.  N.v  G=HF11.

On  Error  R..`in.  ».xt

1£  .trDENan.  I  ..  Or  .CrTabl.  I   ..  Or  8trHod.1Grid  =   --or  etrGE](ril.out  =   Wu  Then'r.1.. .a .rror
Exit  runctlon

=zld  lf
8.C  db  -Op.zLDataba..(.trDENan.,   Pal..,   Pal..)
If  Err  <>   0  Th.A'rali.  -zi .rror

E]Elt  ninctloa
End  If

'Copy  non-bl.nk  .trlzlge  ov.I  to  a  all  output  l18t.
Din  fitrrl.ld.Out()  Jl.  Strlzig
Din  zirl.ld.  Jl.  I,ong
nri.Ida  =  UBound(rl.1d.o`it)   -  I.Bound(rl.ldeo`it)   +  1

Greg Pouch KGS OFR 97-55B                      12:28  06 February  1997



GEMEDIT Programmer's Manual

R.Din  .trrl.1dgout(1  To  ari®1dg)
nL  -  nF1.ldf.
nrl.1d.  -  0
ror  a  =  1  .a  nl,

If  Tri-S(rl.1dlout(a))   <>   I..  Th.n
nF1.1di  I  nF1.Ida  +  1
etrF1®1diout(nrl®lde)   =  Trios (ri.1d80ut(a) )

End  If
Next  a
If  nFl.1d-  =  0  Then  Exit  Function
R®Din  Pro-.rve  fltrFi®1dE!Out(1  To  nFi.ld8)

12 of 14

Gosub  SUELG.tDim.neloz)fi   'C®t  infomatLon  on  the  nodal  grid
Oosub  SUB_Ch®ckDin®zi8iong   .Se.  if  the  GEM  file  air.edy  hag  model  data  ill  it.     If
it  doee  az)a  th.  nod.1  dimonlion8  don't  a.tcb  this  file,   raigo  and  error  and  exit
Oosub   StJB_Ch®ckGE)L`WIIT

•Start  the  query  that  g.t8  c.11  dat..    Thl8  nuBt  b.  ordered  by  column  and  row
•trs®rlhln  I   I [14od.lc®11S.rlalthimb®r_n   &  strHod®1Crid  a   '[] ..
I S=L=CT  DISTINCTROW  Grid.Col`]nn,   Grid.Row,   Prop.rtle8. *
'TROH  Low.rR&ttl..a-I._Nod.10rid  AS  arid  INNER  .OIN
I.ow.rR.ttl..a.I._IIlghK_960730_1750  AS  Elrop®rtl..  ON
Orld. Nod.1C.118.rl.1N`inb.r_Low.rR.tt 1.finak®  =
Elrop.rtl...Hod.1C.11S®rlalN`inb.r_I.ov.rRattl®gziak.
•ORDER  B¥  Grid.Col`inzi,   Orld.Row;
gtrsQI-   =   .SELECT  I)ISTINCTROW  arid.Col`irm,   Grid.Row,

`'   FROM   [1   &   fltrHod.1Crid  &   ._Hod.1Grld]   JLS
&   N)   ]is  Prop.rtl.a   .I   &  _

I   ON  Orld.-&  .trs®rNun  &   I.   a  Prop.rtlef).I
arid.Column,   arid.Row;   .
a.C  rc.  -db.Op®nR®cord..t(etrsQL)
rc..Xov.Flr8tS   rc..Nov.La.t:  rc4.Mov.Flret
If  rc8.A.cordcount  <>  nRowfi  *  mcolunnfl  in.I)'r.1.. .a .rror

E]EIC  binctlozi
=ad  1£

prop®rti®g.*   .   a  _
Grid  INNER  .OIN   [''   a  gcrTable

a   .trs®rNum  &   "   ORDER  BY

'|t  thl.  point,  w.  hav.  .  v&11d  oE)(  I ll®  vlth  a  CH4_Wh.at  s®ctlon

TenpGFTl1..Ill.Open  fil®nazD®: =.tro"F11.Out,   ncolunne : =lcolunzig,   nRowg :=1RowE],
nl,ay®re : -1Lay®rfl

Din  nFi.1df!Out  A8  Lonqr
nFi.1dgout   I  UBound(etrF1.1d80ut)   -   I,Bound(8trFi.1dEIOut)   +   1
Din  vpropArr.ye()   A.  V&riazit,   von®PropJlrr.y()   Ae  Variant,   gDataT]p®()   As  String
R.DID  vpropJlrrayfi (I.Bound(8trFi®ldsout)   To  UBound(etrFieldBOut) ) ,
8DataTyp. (LElound ( fltrF1®ldso`it )   To  UBound ( BtrFi®1deo`it ) )

R.DID  vozi.PropJlrr.y(1  To  qLRov8,   1  To  mcolumn.)
For  a  -LElouzid(|trFleldfiout)   To  UBouzid(IitrFi.1dBOut)
'          D.buqi.Print  a,   ItrFi.1d®Out(n) ,   Now
'          D.bug.Prlzit  EL,   rc.(etrrl.ld80`it(a) ).Nan.,   rc8(®trFi®ldgout(a) ).T]rpe

vpropJlrr.y.(a)   a  voa.PropALrray()     'fill  th.  .fray  vElropJlrrayB  witb  copies  of  a
varl.nt  .rr.y With  th.  rlgbt  din.zieion

a.I.ct  Ca..  rc.(.trrl.ld.Out(zi)).gyp.  'S.t  th.  data  typ®8  for  let.r  u€®
C.fi.  dbByt.,  dblnt.g.r,  dbtozio

flo.t.Tip.(a)   I   -INTEGER.
C.a.  dbBlzigl.,   dbDoubl.

•D.taT]rp.(zi)   I   -REALI,I.
Caf®   =1,,

•D.t.T]rp.(a)   -   -TEXTl.
=zld  S®|®ct

Next  zl

tR.ad  th.  a.ll  valu..  1z)
For  nc  I  1  To  DColunn.

For  nR  -  1  To  nRov.
For  a  -  LBouzid(etrF1.1d.Out)   To  UE}ound(.trrl.ld80ut)

vpropALrr.y-(a) (nR,   zic)   =  rcfl(.trri.ldaout(a) )
P®xt  a
rc I . IIov®N.xt

Next  zm
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Next  nc
I)in  |PropNane.()   Jl8  String,   vpropvalu®.()   Jl.  Variazlt,   fld  Jlg  Field,   np  Ag  I,ong
'Wrlt.  th.  v&1u..  out  ae  e.ctlon8
Tor  a  a  LBocnd(.trFi.1dso`it)   To  tJBouzid(etrF1®1d80ut)'Copy  all  tb.  field  prop.rtl®e  to  th.  8®ction  a8  .utrief)

Set  fld  -rc®(etrF1.1dfiout(zi))
For  np  =   1  To  GecFi®ldprop®rtie8(fld,   8PropNames(),   vpropvalues() )•Do  tbig  first  So  that  automatically-updated  entries  are  not  over-written

TompGm4File.Writ®Entz:y  S®ction:=gtrFieldBOut (n},   Entry:=spropNalrLes (np) ,
YourMesBageH®r. : =Cstr (vpropvaluos ( np) )

Next  np
TempGEHF11® .WrlteArray  S.ction: =BtrFieldsout (a) ,

VariantTOHoldJlrray: =vpropArrayg (n) ,   DataTyp. : =sDataType (n)
Next  a
I.znpGEHFll®.I_R®£r.8hl.ifitofJLrray8NOHatt®rwhat
a.t  TempGEHFlle  =  Nothing

Eb(it  Function

SUB_Ch.ckDID®nglone :
•Ch.ck  nod®1  din®zi81one,   azid  pot®ntlally  l®avo  the  function  if  they  don't  match

mylNIS.ctlon.fll®zian®  =  €trcExpil®Out
mylNIS.ctlozi.S®ctlonNan.  =   .IntroductlonN

I Call  PrivlniR®giflt.r ( sS.ctlonName : = Plntroduction'' ,
8IniFll®Nan.:=€troE14Fil®Out)

1Colunne   =  nylNIS®ctlozi.CetEntry(Ez}tryName : ="NLimberofcolumns q ,
D®f aultvalu. : = -0 " )

1£   1Colunne   =   0   Th®zi
rtylNIsection . S®t=ntr]r  I:ntryNan® : = ''th]nb®rofcolunn81' ,

=atr]/Valu. : -Cstr (zBColunne )
=18®

If  lcolumn.  <>  ncolumne  Then
'Rale.  .zid  .rror  .nd  l®av®
Exit  Function

End  If
End  If

lRov8   a  nylNIS.ction.a.t=ntry(=ntryNane:=l.NunborofRow€",   Defaultvalu® : =.'Ot' )
If  lRowfi  a  0  Then

nylNIS.ctlon. S.t=zitry  EntryName : = -Numb®rofRowg l' ,   Elitryvalu® : =Cst.r (mRowg )
=18®

If  lRow.  <>  nRov.  Then'Ral8.  -nd  .rror  and  I.av.
Eklt  Fuziction

End  1£
End  If

lLay.r.  -nylNIS.ctlozi. G®t=ncry (I:ntr]/Wane : = NNumberofl,ay®rs " ,
D.I.ultv.1u. : -. 0 . )

If  |I,.y.r.  I  0  Th.a
nylNIS.ctlozl . S.t=zltry  =ntryNazb. : I .th]nb.rot liay®rs ' ,

=ntryvalu. : -Cstr (nl.ay.r. )
=11®
If  lI.ay.r.  <>  nl..y.r.  Th.a'R-1..  azid  .rror  and  1..v.

=xlt  hinctlozi
End  If

End  If
Return

SUB  a.tDln®B.ion. :
a.C  qdf   -db. Op.nQ`i.ryD®f ( -zWIEAiT_Hod.1e_Crldlzlfo_ParaJbQDF" )
qdf .P&ran®t.r.(O)   I  .trxod.lorld
a.t  rc.  =  qd£.Op.nR.cord..tI)tat.  .ur.  th.r.  ar.  r®corde
If  rcfi.R.cordcount  <>  1  Then'r.i.. .a .rror

Ebtlt  mnctlon
E|8®
nRov8  =  rc. ( "thinb.rofRov.N )
ncoluzbzll   -rcfi ( I'Nunb.ro£ColunnB-)
nl,.y.rfi  I  rcfl ( t.Numb.ro£I.-y®rfi. )
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rc8.Clog.:   Sot  rc8  =  NothiDg
qdf .CloB®:   S.t  qd£  =  Nothing

End  lf
Return

SUB_Ch®ckGEX_WEIT:
Din  tmpDBName  JL8   String,   tmpHodelGrid  ZL8   String

nylNIS®ction.fllenane  =  BtrGEHFileout
nylNIS®ction. SectlonNan®   =   t'CEH_Wh®atq

I Call   PrlvlniR.gri8t®r ( gsectlonNane : = UGEH_Wheat " ,   8IniFileNaz[Le : =gtrGEMFileout )
tzppDBNazb®  =  nylNIS®ction.a.t=ntry(EzltryName : = "I)atabag® " ,   Dofaultvalue : = '" )
If   tDPDBNan®   =   Nb   Then

zny'INIS.ctlon. S®t=ntr]r  =ntryName : = "I)ataba8®.I ,   Entryvalu® : =gtrDBNane
=18®

If   t"pDBNan®   <>   etrDBNam®  Then
E][1t  Function   .raise  an  error

End  If
End  If

tnpHodelGrid  =  mylNIsectlon.Get=ntry(EntryNam®: =l'HodelGrid.. ,   Defaultvalue:='' " )
tmpHod®1Grid  =  Trims (tmpModolGrid)
I)trHod.1Grid  =  Trims ( fltrHod®lGrid)
If  tmpHod.1Grld  =  ..  Then

nylNIS.ctlozi. S®t=ntr]r  =ntryNene : ="Hod®1CridN ,   =ntryvalue : =8trModelGrid
Ele®

If  tmpHod.1Grid  <>   8trHod®10rid  Then
=]Elt  Fuzictlon   .ral8e  an  .rror

End  If
=zld  If

R®turzl

Ezid  Function
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Disclaimer

The  Kansas  Geological Survey does  not guarantee tbis  document to be  free from
errors    or    inaccuracies    and    disclaims    any    responsibility    or    liability    for
interpretations based on data used in the production of this document or decisions
based thereon.   This report is intended to make results of research available at the
earliest possible date,  but is  not intended to constitute final or formal publication.
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