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Typographical Conventions

The following list defines and illustrates typographical conventions used as visual cues for specific elements
of the text throughout this document.

e Interface components are window titles, button and icon names, menu names and selections, and
other options that appear on the monitor screen or display. They are presented in boldface. A sequence
of pointing and clicking with the mouse is presented by a sequence of boldface words.

Example: Click OK

Example: The sequence Start- >Programs- >Ch5.0- >Ch indicates that you first select Start. Then
select submenu Programs by pointing the mouse on Programs, followed by Ch5.0. Finaly, select
Ch.

e Keycaps, the labeling that appears on the keys of akeyboard, are enclosed in angle brackets. The label
of akeycap is presented in typewriter-like typeface.

Example: Press<Ent er >

e Key combination is a series of keys to be pressed simultaneously (unless otherwise indicated) to
perform asingle function. The label of the keycaps is presented in typewriter-like typeface.

Example: Press<Ct r | ><Al t ><Ent er >

e Commands presented in lowercase boldface are for reference only and are not intended to be typed
at that particular point in the discussion.
Example: “Usetheinstall command to install...”

In contrast, commands presented in the typewriter-like typeface are intended to be typed as part of an
instruction.

Example: “Typei nst al | toinstal the software in the current directory.”
e Command Syntax lines consist of a command and all its possible parameters. Commands are dis-
played in lowercase bold; variable parameters (those for which you substitute a value) are displayed

in lowercase italics; constant parameters are displayed in lowercase bold. The brackets indicate items
that are optional.

Example: Is[-aAbcCdfFgilL mnopqgr Rstux1] [file...]

e Command lines consist of a command and may include one or more of the command’s possible
parameters. Command lines are presented in the typewriter-like typeface.

Example: | s / honme/ user nane
e Screen text isatext that appears on the screen of your display or external monitor. It can be a system

message, for example, or it can be atext that you are instructed to type as part of acommand (referred
to asacommand line). Screen text is presented in the typewriter-like typeface.

Example: The following message appears on your screen
usage: rm[-fiRr] file ...

| s [-aAbcCdf Fgi | Lmmopgr Rstux1] [file ... ]



Function prototype consists of return type, function name, and arguments with data type and param-
eters. Keywords of the Ch language, typedefed names, and function names are presented in boldface.
Parameters of the function arguments are presented in italic. The brackets indicate items that are
optional.

Example: double derivative(double (*func)(double), doubleX, ... [double *err, double h]);
Source code of programsis presented in the typewriter-like typeface.

Example: The program hello.ch with code

int main() {
printf("Hello, world!\n");
}

will produce the output Hel 1 o, wor | d! on the screen.

Variables are symbols for which you substitute avalue. They are presented in italics.
Example: module n (where n represents the memory module number)

System Variables and System Filenames are presented in boldface.

Example: startup file /Thome/username/.chrc or .chrcin directory / hone/ user nane in Unix and
C:\ >_chrcor _chrcindirectory C:\ > in Windows.

Identifiers declared in aprogram are presented in typewriter-like typeface when they are used inside
atext.

Example: variable var isdeclared in the program.

Directories are presented in typewriter-like typeface when they are used inside a text.
Example: Chisinstalled in thedirectory / usr/ 1 ocal / chin Unix and C: / Ch in Windows.

Environment Variables are the system level variables. They are presented in boldface.

Example: Environment variable PATH contains the directory /usr/ch.
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2 INSTALLING CHEXCEL

1 Introduction

Note: The source code of Excel and Ch programs for all examples described in this document are
availablein CHEXCEL _HOME/demoswhere CHEXCEL HOME isthe homedirectory where ChEx-
cdl isinstalled. By default, thehomedirectory for ChExcel isC:/Program Files/Softl ntegration/ChExcel.
It isrecommended that you try these examples while reading this document.

Although this documentation assumes that the user has experience in using both Microsoft Excel and
Ch, C/C++ programmers without prior experience of using Excel and Ch shall be able to use ChExcdl after
reading this document. For more information on Ch and Excel, please refer to Ch User’s Guidell] and
Microsoft’'s Excel documentation, respectively.

This documentation describes how ChExcel is designed and used. It also provides examples with de-
tailed explanation to help you learn to develop your own ChExcel application programs.

What is ChExcel?

ChExcel is aMicrosoft Excel add-in that embeds Ch (a C/C++ Interpreter) into Excel using Embedded
Ch as shown in Figure[d. ChExcel allows users to access the scripting and computation power of Ch from
Excel worksheets and Visual Basic for Applications (VBA). ChExcel lets you communicate and exchange
data between Ch and Excel. With ChExcel, Excel spreadsheets can be manipulated through C/C++ scripts.

The ChExcel Enviroment

The ChExcel add-in alows users to communicate between Ch and Excel workspaces as shown in Fig-
ure[l. Excel is a user interface to Ch, allowing the user to utilize Ch statemetns, functions, programs,
toolkits, and packages from Excel spreadsheets. The communication between Excel and Chis controlled by
afew simple ChExcel functions, keeping the interface simple and easy to use.

A Ch session is initialized for each Excel process. This means that variables can be shared between
worksheets of the same workbook or even between workbooks in the same Excel workspace. If Ch is
reinitialized any time during the Excel session al variables will be erased. Ch can be initialized by either
calling the ChReinit() function or clicking the “RestartCh” button.

2 Installing ChExcel

This section describes installation of ChExcel as an Excel add-in.

System Requirements
ChExcel requires approximately 15 Mbyte disk space. It aso requires the following software to be
installed.

e Microsoft Windows 98/ME/NT/2000/XP
e Microsoft Excel 97 or above

Installing ChExcel
Make sureto install Excel before trying to install ChExcel by executing the downloaded ChExcel toolkit
suchaschexcel - 1. 0. 0. exe.
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Microsoft Excel

Worksheets Macros VBA

| b

Excel Workspace

Embeddable C/C++ Interpreter
(Ch Space)

| I

Toolkits Packages

Figure 1. Embedded Ch inside Microsoft Excel through ChExcel.
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Fd Microsoft Excel - ChExcelDemo?.xls
File Edit ‘iew Insert Format Tools Data  Window  Help

DeEdasy gLV $BR- @

PutMatrix GetMatriz Dedvar EvalExp RestartCh _
Al - e

Figure 2. The ChExcel toolbar.

3 Getting Started

3.1 Configure Excel to Work with ChExcel
To configure Excel to work with ChExcel follow the steps below:

1. Start Microsoft Excel.

2. Select Tools from the menu toolbar, click Add-Ins.

3. Inthe Add-In window check the ChExcel box and click OK.

4. The ChExcel toolbar should pop up on you Excel Taskbar asillustrated in FigureZ.

There are two waysto try ChExcel.
1. To use ChExcel from ChExcel Toolbar in Excel, follow instructions in sectiond3.2 and[3.3

2. Totry ChExcel functions inside Excel spreadsheets described in the remaining sections, run spread-
sheets such aspl ot . xI s located in CHEXCEL _HOVE/ denps directory where CHEXCEL _HOVE is
the home directory for ChExcel such asC: / Program Fi | es/ Sof t | nt egr ati on/ ChExcel .

3.2 TheChExcel Toolbar

The ChExcel toolbar provides the user with fast access to commonly used ChExcel macro operations.
There are five buttons located on the toolbar: Put Mat ri x, Get Matri x, Decl Var, Eval Exp,and
Rest ar t Ch asshown in Figure[2l

3.2.1 PutMatrix

The first toolbar button is PutMatrix, which alows the user to put a matrix from the Excel environment into
a Ch variable. A matrix can be either a one or two dimensional array in Ch. To use the button, first select
the cells that contain the data, then click the PutMatrix button. When the window opens, enter the name
of the variable you would like the data to be stored in, then click OK. This will store the data from the
spreadsheet into a Ch variable of type array double if a number of cells were selected, or into a Ch variable
of type double if asingle cell was selected. If worksheet cellsin asingle row or column are selected, aone
dimensiona array in Ch will be declared and initialized with the values in the worksheet cells. If avariable
of the specified name already existsin Ch, it will be first removed, then declared and initialized.
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3.2.2 GetMatrix

The button GetMatrix, lets the user retrieve a matrix or a single value from Ch and place it on the Excel
spreadsheet. Before using the button, first select a range where you would like the data to be placed. If
the variable is a one dimensional array it can be placed into the worksheet as either a row or a column.
To specify row format select a single row. To specify column format select a single column. If the range
selected is smaller than the dimensions of the data, the the data will overflow into the adjacet cells. If the
range selected is larger than the dimensions of the data, the data will only fill the required region. After
selecting the range, press the GetMatrix button and enter the Ch variable you would like to get, and click
OK.

3.2.3 DeclVar

Thethird button, DeclVar, allows the user to declare avariable in Ch syntax. The user can declare avariable
of any type and dimension. To declare an array of integers, simply type,

"array int MyArray[4]][5]" intheareaprovided in thewindow. To declare acharacter string type,
"char * MyString".

3.24 EvalExpr

The fourth ChExcel toolbar button, EvalExpr, allows the user to evaluate a Ch expression. When the button
is pressed, the user can enter any valid Ch expression to pass to Ch. When entering an expression, make
sure that the variables being used have been declared beforehand.

3.25 RestartCh

The RestartCh button, allows the user to refresh the Ch session. This erases all variables and begins a new
Ch session. Be careful not to push this by accident because you cannot recover work from the previous Ch
Session.

3.3 ChExcel Toolbar Examples

Put data into Ch Variable

1. Highlight the cells you want to initialize the variable with.
2. Click the PutMatrix button.

3. Type in the variable name and click OK.



3 GETTING STARTED 3.3 ChExcel Toolbar Examples

F-1 Mecrosoit Exced - Bookl =
H) re EMt Vew pwet Fomat Took Data Window  Help -
DeEsy SRY LR oo Q-85 o -3,
[FUBEEE] GotMatrin Dechier EvelEnp Restartch

- &1

a | B 6 | E F G H [ 2
: . [worosanexcs = N
2 4
7| rd Enker warisble to declsre in Ch I
r ET o E i (nl 4
5 | I:anndl
E |
7 |
B [ bt s ¢
9

Manipulate Ch variable
1. Click the EvalExpr button.
2. Type in Ch Expression and click OK.
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Retrieve data from Ch

1. Click the cell or select the range you would like the data to be put.
2. Click the GetM atrix Button.

3. Type in variable name and click OK.
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3.3 ChExcel Toolbar Examples
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Declare and initialize Ch variable
1. Click the DeclVar button.
2. Type in variable declaration and click OK.
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Manipulate Ch variable
1. Click the EvalExpr button.
2. Typein aCh expression and click OK.
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Retrieve datafrom Ch

1. Click the cell or select the range you would like the data to be put.
2. Click the GetM atrix Button.

3. Typein variable name and click OK.
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3.4 ChExcel Functions

With ChExcel installed according to the preceding instructions, Ch will automatically be initialized when
Excdl is started. There are two types of ChExcel functions. The first is the Link Management function.
They help control, initialize, and end Excel connections to Ch. The " Rest ar t Ch" button located in the
ChExcel toolbar isthe only link managment function provided with ChExcel because there is the overhead
for running Ch in Excel is very small.

The second type of function is the Data Management function. This collection of functions alows the
user to place data from Excel into Ch, manipulate the data within Ch, and retrieve the data from Ch back
onto the Excel spreedsheet. These functions will be discussed in detail in the next section.
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3.4.1 Calling ChExce Functions

ChExcel functions can be placed into a worksheet cell in two ways. The first is to use the function wizard.
To enter afunction using this method, click on the cell you want to function to be, then go to the menu and
click on Insert and Function. In the function wizard select the User Defined category. Click on the function
you want and the function will pop-up. Fill in the arguments and click OK.

For example, Figure[3] shows the Excel worksheet function menu. This menu lists all the worksheet
functions available to the user. ChExcel functions are located in the User Defined section. Figurédl shows
the function wizard for ChFunc () The function wizard lets the user input arguments one at atime. Figurédl
shows the result of running the function wizard. In this figure, cell A1 has been assigned the function

ChFunc("pow', 2, 3).

Ed Hicrosoft Excel - Book1 B]E=]E)
File Edit Wiew Insert Format  Tools  Data  indow  Help - 7 X
v o & B ER- K - E - 0 7
PutMatrix GetMatriz Dechar EvalExp RestartCh
SUMIF * X J[E =
A, B G ] E F [ H =
1 I
2
3 Search For a function;
4 Tvpe a brief description of what vyou want ko do and then 50
5 click Go
= Or select a cateqory: [User Defined j
7
g Select a Function:
9 ChiZalcExprMatriz ﬂ
ChDeclvar
ZhExprEwal
ChFunc J .
ChFuncMatrix
ChizetMatrix
ZhPutMatrix ﬂ
15 ChFunc{FuncName,Arguments,...)
16 Mo help available,
17
18
19 Help on this Function K, | Cancel | b
20 -
4 4 » Wy Sheetl  Sheet2 f Sheetd / | <] | HIN
Edit MLIM

Figure 3. The Excd function menu.
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Figure 4. The ChFunc function wizard.



3 GETTING STARTED 3.4 ChExce Functions

Ed Microsoft Excel - Book1

@ File Edit Wiew Insert Format  Tools Data  wWindow  Help - 7 X

DeEdsn SRIY s - o @=-4%me?

PutMatrix GetMatriz Declvar EvalExp Restart Ch RunScript
Al - B =ChFunc("pow" 2 3}

A, B C D E F 5 H 1
<==ChFunc("pow" 2 3} =
[ ]

-

0|00~ || M b= LD R —

19 -
M 4 » M)\ Sheetl J Sheat2 f Sheeta / |« | Hin

Readsy Calculate MU

Figure 5. Result of the function wizard.

The second method of entering a ChExcel function into the worksheet isto type it in by hand as shown
in Figure[®l To use this method, go to the cell you want the function to be located. To indicate that you are
entering a function type " =" and enter the function and arguments. In the examples provided, all function
cells have a comment cell located to its right. The comment cell starts with " <==" and contains the exact
text of the function. To exexcute the function in a cell, move the cursor to the cell and then press function
key F2.

3.4.2 Argument Passing Conventions

ChExcel functions recognize four argument passing conventions illustrated in Figurdg. Details of the ChEx-
cel functions used in the spreadsheet in Figurel@will be described in two sectionsi4d.2l and5.3

Thefirst convention is for passing ranges, range names and numeric values. You do not have to inclose
ranges, range names, or numeric values in double quotes. To pass the range A1:B2 to ChPut Mat ri x()
type A1:B2 directly into the field as follows, ChPut Mat ri x( Al: B2, "a"). To pass an Excel range
named "MyRange” to ChPut Mat ri x() enter ChPut Mat ri x( MyRange, "x").A vauefromadrop-
list in a cell such as cell B4 in Figure6 can aso be obtained. To pass numerical values, also type them
directly into the function field, like in ChFunc(" pow', 2, 3), which is the equivalent of pow 2, 3) in

10
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The second conversion is for passing variable names and function names. To pass a variable name or
function name to ChExcel, simply enclose it in a pair of double quotes. For example, to get the values for
variable a from Ch and place them in cels A11:B12, cal the ChExcel function
ChGet Matri x(Al1l: B12, "a") with aindouble quotes.

The third convention is for passing strings. If you pass al arguments as a single string, you must in-
close all embedded strings in two sets of double quotes. For example, ChExpr Eval () takes a single
string arguments. If you want to set the string variable s, with type string t or pointer to char, to the envi-
ronment variable CHHOVE, then you must enclose CHHOVE in double quotes. The resulting call would be
ChExpr Eval ("s = getenv(""CHHOVE""), which is the equivalent of s = get env(" HOVE")
in Ch.

The last calling convention is for passing arguments as separate strings. For the function ChFunc and
ChFuncMatrix, each argument is passed into ChExcel as separate strings. If you want to pass the plot name
ChPI ot tothefunction pl ot xy() ,then youwould need to enclose ChPI ot inthree sets of double quotes.
The resulting function will be ChFunc("pl ot xy","x","sin(x)+2*xy","""ChPlot""",

"""xlabel """, """yl abel """) ,whichisequivalenttopl ot xy(x, sin(x)+2*x,"ChPl ot",
"xl abel ™, "yl abel ") inCh.
£ Microsoft Excel - argument.xis - _ ol x|
EEle Edit View Insert Format Took [ata Window Help a® X
DY SET L8 - E T A »10 »2s0mm *
Puttarts Gettarh Declvar Evalbwn RestartCh |
B4 - & 200
A ER C 1] E F [ H [ 30 T

1 10 a0 ] “==CnPulidan= A1 B3 "a") "l
] 11 el “nPuthdatri byiange. )

) 13 1< me_nFgtatmme 84, "ot
£ |_1m:| 1K “miGedatnd 812 B13 gt

[ 15 } ==ChiGelvamd 15, “a")

fi 16 ==ChiGetMaimd A5 G185 ')

T == hizefdatme D12, ")

B ==ChFuns "pos™ 2 31
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Figure 6. Example of argument passing conventions.
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3.5 Data Management Functions

Functions below can be used for handle data. These functions will be described in detail in sectiongd and
B. Functions ChGetVar () and ChPutVar () are only availablein VBA.

Function Description

ChAppendMatrix() Append data to a Ch matrix variable.
ChAppendScript() Append script to Ch session.

ChCalcExpr() Returns value of scalar Ch Expression.
ChCalcExprMatrix[VB]() Returns value of matrix Ch Expression.
ChDeclVar() Declare a Ch variable.

ChExprEval() Evaluate a Ch expression in Ch.

ChFunc() Evaluate a Ch function with return of scalar.
ChFuncMatrix[VB]() Evaluate a Ch function with return of array.
ChGetMatrix[VB]() Get scalar or matrix value of Ch variable and place in Excel.
ChGetVar() Get value of variable from Ch and place in VBA.
ChPutMatrix() Put Excel matrix or scalar value into Ch variable.
ChPutVar () Put value of a VBA variable into Ch variable.
ChRemVar () Remove variable from Ch.

ChReinit() Reinitialize Ch session.

ChRunScript() Run script in Ch session.

3.6 Toolbar Buttonsvs. Functions

When using ChExcel, one might wonder what is the difference between using the toolbar buttons and the
ChExce worksheet functions? To answer this question, we must take acloser ook at the Excel environment.
In Excel there aretwo types of procedures. macros and functions. A macro can accept passed arguments, but
cannot return avalue or be associated with aworksheet cell. A function can accept arguments, be associated
with aworksheet cell and return avalue. The difference between the ChExcel toolbar buttons and ChExcel
functions is that the ChExcel toolbar buttons actually call macros and therefore cannot return values, but
only modify worksheet cells.

In general, if you want to save your work, you should use worksheet functions because they can be
invoked from worksheet cells. To retrieve the result the next time you open your Excel workbook, simply
recalculate the formulas in the correct order by pressing F2 and Enter on each cell. A macro can be used for
fast calculations and function calls, but once invoked only their results can be saved in the workbook.

4 Variable Declaration Functions

4.1 ChDeclVar()

The function ChDeclVar() is aworksheet function that declares avariable in Ch. Thisfunction takes astring
as an argument and will return O for success or #ERROR# on failure. The string argument must be asingle

12
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Ch variable declaration. The declaration can be of any data type. The variable can also be initiaize at this
time. Make sure that you only declare one variable per ChDeclVar() function. If you redeclare a variable
name it will overwrite the previous variable declaration, so be sure not to redefine variables by accident.

4.2 ChPutMatrix()

The function ChPutMatrix() places data from the Excel environment into a Ch variable. The function takes
two arguments, a range and a variable name. It returns 0 on success and #ERROR# on error. If arangeis
passed to ChPutMatrix(), the data will be placed into a Ch variable of array double type with dimensions
corresponding to the Excel matrix. If asingle cdll is selected, the data will be placed into a Ch variable
of double type. If the variable name passed to ChPutMatrix() has been previously declared, the original
variable will be overwritten.

In Figure [@, the vaues in cells A1:B2 is placed in variable a by function cal
ChPut Mat ri x( Al: B2, "a"),whichisequivaent to the following declaration.

array double a[2][2]={10, 20,
11, 21};

The Excel variable MyRange contains A1:A6. Therefore, the values for cells A1:A6 are placed in variable
x of array type. The value 200 in drop-list in cell B4 is placed in variable ¢ of double type by function call
ChPut Matri x(B4, "c"),whichisequivalent to the following declaration.

doubl e ¢ = 200;

4.3 ChRemVar()

The function ChRemVar() removes a variable from the Ch session. ChRemVar() takes a variable name as
an argument. The function returns O if the variable is removed successfully, or #ERROR# on failure.

4.4 Variable Declaration Function Examples

Cell Al in Figure[7 contains the ChDeclVar() function. It declares the variablei of int type. Variables can
also be declared with initialization. Cell A2 declares and initializes an integer computational array variable
a. The cell A7 contains the ChPutMatrix function. It takes the data from cells A1 through C5 and places
them in the Ch double array variable b. The cell A9 contains the ChRemVar function. This cell will remove
the variable a from the Ch session.
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i Microsoft Excel - declvar.xls _ ol x|
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i =
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8
g 0| <==ChRemVan "a")
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Figure 7. Variable declaration.

5 Variable and Data Operation Functions

5.1 Functions Returning Scalar Values
51.1 ChCalcExpr()

ChCalcExpr() calculates a Ch expression of scalar type and returns the value of the expression. It takes
a string as an argument and can return a single value of data type double, float, short, char, int, or string.
ChCalcExpr() will return the value of the expression on success and #ERROR# on failure.

512 ChFunc()

The function ChFunc() makes a call to a Ch function and returns the value of the called function. ChFunc()
takes a function name and variable number of parameters as arguments. The function passed to ChFunc()
must have a return value of double , int, float, char, short, or string. This function can return a single value
of datatype double, int, float, char, short, or string. ChFunc() will return the value of the function on success
and #ERROR# on failure.

5.1.3 Examplesof Functions Returning Scalar Values

Thecells A5, A6 and A9 in Figurel8 eval ute Ch functions given numeric and string arguments. Cells A7 and
A8 evaluate Ch functions given Excel ranges. Cell F6 evalutes the Ch function hypot(), which returns the
hypotenues of atriangle given two lengths. Cell 7 adds values in the range of A1 to C3 using Ch numerical
function sum(). Cells F8 through F10 give examples of ChCalcExpr(). Cell F8 returns an integer, cell F9
returns adouble, and F10 returns a string.
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Figure 8. Function returning scalar values.

5.2 Functions Returning Matrices

5.2.1 ChCalcExprMatrix()

ChCalcExprMatrix() evaluates an expression returning a matrix, and places the matrix on the spreedsheet.
The function takes two arguments, a Ch expression and a range. The matrix can be either a one or two
dimensiona array in Ch. The expression is evaluated and the result is placed in the specified range. The
specified range must have the exact same dimensions as the result or the data will be incorrectly formatted.
Make sure not to include the function cell into the range that you passto ChCalcExprMatrix(), or the function
will be averwritten. This function returns 0 on success and #ERROR# on failure.

5.2.2 ChFuncMatrix()

ChFuncMatrix() calls a Ch function and returns the resulting matrix. The function takes a Ch function name,
range, and a variable number of parameters as arguments. The Ch function passed to ChFuncMatrix() must
return amatrix of double or integer type. ChFuncMatrix() will evaluate the function and place the returned
matrix into the specified range. The specified range must have the exact same dimensions as the result or the
datawill be incorrectly formatted. Make sure not to include the function cell into the range that you pass to
ChFuncMatrix(), or the function will be overwritten. This function returns 0 on success and #ERROR# on
failure.

5.2.3 Examplesof Functions Returning Matrices

Cell A7 in Figure[d calculates the addition of two matricies, r and p, and returns the result to cells A9
through C11. Cell A14 calls the Ch function i nver se() and returns the inverse of the range A1:B2 to
A16:B17. Cdl F10 returns the matrix, resulting from the functiont r anspose() for cells Al through C2
to F12 through G14.
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Figure 9. Function returning matrices.

5.3 Function ChGetMatrix() for Obtaining Both Scalar and Matrix Valuesfrom Variables

ChGetMatrix() retrieves the value of a Ch variable and places it into the Excel worksheet as shown in
Figurel@. The function takes two arguments, arange and a variable name. The Ch variable will be placed in
the specified range. If the variable is a scalar, it will be placed in the specified cell in the first argument. If
the variable is a one dimensional array it can be placed into the worksheet as either arow or a column. To
specify row format select a single row range. To specify column format select a single column range. If the
Ch matrix is smaller than the specified range, it will only fill the required range. If the Ch matrix is larger
than the specified range, it will overflow into the adjacent cells. Make sure not to include the function cell
into the range that you pass to ChGetMatrix(), or the function will be overwritten. This function returns O
on success and #ERROR# on failure.

In Figure[6, the values for two-dimensional array a are placed in cells A12:B13 and A15:B16. The
values for one-dimensional array x isplaced in cells A18:F16. The value for scalar ¢ is placed in cell D14.

5.4 Function to Evaluate Both Scalar and Matrix Expressions

54.1 ChExprEval()

ChExprEval() evaluates a Ch expression. It takes a single expression as an argument, and returns O on
success and #ERROR# on failure. This function can be used to initialize variables, modify variables, call
functions, and modify the Ch session.
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5.4.2 Expression Evaluation Function Examples

The example in Figure[IJillustrates modifying Ch variables using the ChExcel function ChExpr Eval () .
Cell A5 declares the variable a, and initializes it to the data in cells A1 through C3. The function
ChGet Matri x() in cell A6 adds 5 to each element in the matrix a. The value of ais placed onto the
spreadsheet using ChGetMatrix(). Cell E6 evaluates the expression"a = transpose(a)" and setsthe
value of aegual to its transpose. The result is then returned to the spreadsheet by ChGet Mat ri x() .

3 Microsoft Excel - expreval.xls =[O] X|

%] Elle Edit WView [rsert Format Tools Data Window Help - # x
N &RY 40 - | GE-H BE %A =10 = 7
Pulhatrix Getfalrix Declviar EvalEsp RestartCh |
E1is - &

| A E = C: E E G H [ i
i 1 2 3 |
2 4 5 i
3 [ 3 g
4
5 0 «==ChEuiatrg 2103 "2
i 0| === hExprEval(a = a = §%) 0 <==ChExprEval{“a = franspose(al’)
T 0 ===ChGalhdatrix 40211 a} ) ===Chetidaln=ES s
8
2 & T | & 9 12
10 g 0 11 Iy i 15
11 12 13 14 B 11 14 |
12

Figure 10. Expression evaluation.

5.5 Function to Modify Matrices

55.1 ChAppendMatrix()

The function ChAppendMatrix() lets the user append data to Ch matrices. This function takes a Ch variable
name, arange, and 0 or 1 as arguments. The last arguments specify where on the Ch variable the range will
be appended: 0 for horizontal or 1 for vertical. ChAppendMatrix() will takes the range and append it to the
right or to the bottom of the Ch variable. If you want to append a range to the right of a Ch variable make
sure the number of rows match. If you want to append a range to the bottom of a Ch matrix, make sure the
number of columns match. This function returns O on success and #ERROR# on failure.

5.5.2 ChAppendMatrix Examples

The cell A6 in Figure[ITlappends the range E1 to F3 to the right of the Ch variable r . The result is placed
on the spreadsheet using the function ChGet Mat ri x() . The cell G6 appends the range E1 to G2 to the
bottom of the Ch variable p.
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Figure 11. Matrix modification.

5.6 Functions Running Ch Programs

5.6.1 ChRunScript()

The function ChRunScript(), allows the user to run a Ch program. This function reinitializes the Ch session
so al variables in the current session are erased. The user will input the name of the program and ChExcel
will execute it from the function mai n() if it exists. Any global variable declared in the program will then
be accessible to ChExcel. Also, any functions that have been declared can now be used by the ChExcel.
The program must reside in Ch's program path specified by the Ch variable _pat h or the user must enter a
complete path to the program. Thisfunction is best used to begin a ChExcel session to import variables from
Chto Excel. An example of aprogram run with ChRunScript() in ChExcel is provided in section5.6.4l

5.6.2 ChAppendScript()

The function AppendScript, allows the user to run a Ch script in the current session. The user will input
the name of the script and ChExcel will execute it. Any global variable declared in the script will then be
accessible to ChExcel. Also, any functions that have been declared can now be used by the ChExcel. Ch
variables cannot be redeclared in the Ch script so make sure not to use variable names that currently exist in
ChExcel. The script must reside in Ch's program path specified by the Ch variable _pat h or the user must
enter acomplete path to the script. Thisfunction is best used to transfer variables to and from Ch and Excel.
An example of a program run with ChAppendScript() in ChExcel is provided in section5.6.41

56.3 ChReinit()

The function ChReinit() reinitializes the Ch environment. When Chisreinitialized all the variables from the
previous session are erased. This function takes no arguments and returns O for success and #ERROR# for
failure.
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5.6 Functions Running Ch Programs

5.6.4 Examplesof Functions Running Ch Programs

The Ch script in Program([Il consists of four global variables and two functions. The function ChRunScript()
will begin running in the function mai n() . The function mai n() modifies the global variables and pro-
duces aplot.

#i ncl ude <nuneric. h>
#i ncl ude <array. h>

doubl e total;
array double val[2][3];
array double tine[10], sine[10];

int main()

{
| i nspace(val, 1, 6);
total = sun(val);
|l i nspace(tine, 0, MPI);
sine = sin(tine);

pl otxy(tinme,sine,"Sin Plot", "time", "sin");
return O;

}

doubl e func(doubl e x, double y)

{
return 2*hypot (x,Vy);

}

Program 1. Script for ChRunScript (r unscri pt. ch).

Figure [12] shows the Excel worksheet runscript.xls. Cell E1 contains the ChRunScript() function that
runs the program runscript.ch. Cells E2 through E5 use the ChExcel function ChGet Mat ri x() toretrieve
data from Ch and place them on the Excel spreadsheet. Cell E6 cals the function f unc() defined in
the program runscript.ch. Figure[13 shows the worksheet runscript.xls after all the functions have been
evaluated. Figure[I4 shows the plot generated by runscript.ch.
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Figure 12. Before evaluation of ChRunScript.
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Figure 13. After evaluation of ChRunScript.
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Figure 14. Plot generated by (r unscri pt . ch)and (appendscri pt. ch).

The Ch script appendscript.ch in Program[2 modifies variables declared in the current Ch session. The
worksheet appendscript.xls, shown in Figure15, declares three Ch variables using the functions ChPut Mat ri x()
and ChDecl Var () . Cél E5 contains the ChExcel function ChAppendScr i pt () which runs the script
appendscript.ch. Figure[I8 shows the resulting worksheet after the ChGet Mat ri x() functions have been

evaluated. Cell E8 displays the return value of the function f unc() defined in appendscript.ch. The plot
generated by appendscript.ch is shown in Figurd14.
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#i nc
#i nc

/* these variables are declared i n ChExcel

/] ar
/] ar

doub

total =

si ne

| ude <nuneric. h>
| ude <array. h>

ray double val[2][3];
ray double tinme[10], sine[10];
le total;
sum(val ) ;
= sin(tinme);
pl ot xy(time,sine,"Sin Plot", "tine",
| e func(doubl e x, double y) {

doub

}

return 2*hypot (x,VY);

"sin");

5.6 Functions Running Ch Programs

functions */

Program 2. Script for ChAppendScript (appendscri pt. ch).
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Figure 15. Before evaluation of ChAppendScript.
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Figure 16. After evaluation of ChA ppendScript.

5.7 Functions Capable of Plotting

There are a few ChExcel functions that are capable of producing plots. The first is ChExprEval(), which
can evauate the Ch function pl ot xy() and pl ot xyz() . The second function that can produce plotsis
ChFunc() which can call plotting functions and pass them arguments.

57.1 Plotting Examples

In the following example, three plots are generated using ChExpr Eval () and ChFunc() . Thecells Al
and A2 declare the variables x and y. Cell A3 evaluatesthel i nspace() function to fill the array x. Cell
A4 calculates the values for the array y. Cell A5 evaluates the function pl ot xy () with the arguments x
and y. Cell A6 evaluates the function pl ot xy() with the three additional arguments to specify the title,
and the axis labels. Cell A7 uses ChExce function ChFunc() to call Ch function pl ot xy() to generate a
plot.
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Figure 18. Plot generated by cell A5.
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Figure 19. Plot generated by cell A6.
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Figure 20. Plot generated by cell A7.

5.8 User Defined Functions

A user defined function is a function file that contains a single function definition. The file and function
must have the same name and the file must end in . chf . The file also must be in the Ch's function path
specified in the system variable _f pat h in Ch. For ChExcel to be able to call a user defined function, the
file must conform to a strict structure. The file must be in the following order:

1. Preprocessor directives.
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2. Function declaration.
3. Global variable declaration.

4. Function definition.

There are a few ChExcd functions that are capable of running user defined function. ChFunc() can
evaluate a user defined function and return a scalar value. ChFuncMat ri x() ,and ChCal cExpr () can
evaluate afunction and return amatrix to the spreadsheet. ChExpr Eval () can also evaluate a user defined
function.

5.8.1 User Defined Function Example

Program[3 defines afunction xf unc() infunction filexf unc. chf . The program begins by including the
header file numeric.h with function prototype for numerical function sun( ) , followed by function prototype
for xf unc() and declaration of the global variablet ot al . The function xf unc() takes an integer asan
argument, assigns the sum for each element of the array val declared in ChExcel tot ot al . and returns
the product of the integral argument and value of variablet ot al .

#i ncl ude <nuneric. h>

/* function prototype right after preprocessing directives */

doubl e xfunc(int n);

/* variable val is declared in ChExcel */

/larray double val [2][3];

/* declare the gl obal variables here to be retrieved by ChExcel Functions */
doubl e total

doubl e xfunc(int n)

{
total = sun{val);
return n*total

Program 3. User defined function(xf unc. chf)).

Figure[21l shows the spreadsheet xfunc.xls. Cell E1 uses ChExcel function ChPutMatrix() to place the
matrix in A2 through C3 into the variable val . Cell E2 uses ChExcel function ChFunc() to cal the Ch
function xf unc() with the argument 10. The returned value from calling function xfunc() in function file
xfunc.chf is placed in Cell E2. Cell E3 uses ChExcel function ChGetMatrix() to get the value of variable
t ot al inChand placesitin Cell B5. The resulting spreadsheet is shown in FigurelZ2l
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Figure 21. Spreadsheet before running function file xf unc. chf .
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Figure 22. Spreadsheet after running function file xf unc. chf .

6 Using Win32 for Graphical User Interface

Ch supports Win32 API. Ch program with Win32 API can be invoked as a script from Excel using ChExcel.
The user defined function messagefunc() in Programi4] uses Win32 APl MessageBox() to display a message.
When function messagefunc() isinvoked by ChExcel function ChFunc() from a spreadsheet a message box
will be displayed as shown in Figure2Z3 The other Win32 APIs can also be used inside a Ch script. Fig-
ure[24]displays dialog boxes created when Ch script di al ogbox. chisinvoked from an Excel spreadsheet
di al ogbox. x| s. created from.
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#i ncl ude <nuneric. h>
#i ncl ude <wi ndows. h>
#defi ne APP_NAME "MessageBox Title"

/* function prototype right after preprocessing directives */

doubl e messagefunc(int n);

/* these variables are declared in ChExcel functions */

/larray double val[2][3];

/11* declare the global variables here to be retrieved by ChExcel Functions */
doubl e total;

doubl e messagefunc(int n) {
CHAR string[100];

total = sunm(val);
sprintf(string, "This is a nessage generated from MessageBox().\n"
"total = %\n", total);
MessageBox( NULL, string, APP_NAME, MB_OK | MB_SYSTEMVODAL | MB_NOFOCUS);
return n*total;

Program 4. User defined function mnessagef unc. chf using Win32 APl MessageBox().
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Figure 23. Spreadsheet and messagebox using MessageBox() in Win32 API.
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Figure 24. Spreadsheet and dialog boxes from Win32 API.

7 Programmingin Visual Basic for Applications (VBA) with ChExcel

VBA isaconvenient Excel programming tool. With ChExcel you can use the power of Chin VBA. To open
the VBA editor in Excel press ALT + F11. To use ChExcel functions within an Excel VBA program, you
need to go to the tools menu of the VBA editor and click on References. In the References window, check
the box next to ChExcel. Excel alows macros to be defined within spreadsheets and modules, while user
defined Excel functions can only be defined within modules. ChExcel provides two additional functions to
interact between the VBA environment and Ch.

7.1 ChGetVar()

The first of the functions is ChGetVar. ChGetVar takes a Ch variable and a VBA variable as arguments. It
then places the data or matrix in the Ch variable into the VBA variable. The VBA variable must be declared
with the same dimensions as the VBA variable or it will produce errors.
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7.2 ChPutVar()

7.2 ChPutVar()

The second of the function is ChPutVar. Thisfunction takes a Ch variable and aVBA variable as arguments
and places the data or matrix from the VBA variable into the Ch variable. ChPutVar declares the Ch variable
passed to it, which overwrites any previous declarations of the variable name.

7.3 VBA Programming Examples

The macros PlotCh, AppendScript, and RunScript are located in the ThisWorkbook sheet for Excel program
VBA. x| s as shown in Figure[25. Figure[28 shows these macros in the Excel VBA Editor. Macros located
in this sheet are accessible from all worksheets in the workbook. To run amacro from the VBA editor, click
on the macro definition so that the macro name shows up in the upper right window and click the run button
as shown in Figure[Z5. To run a macro from a worksheet, go to the Tools menu click on Macro and then
click on Macros. From the macro menus select the macro you wish to run and click Run. The macro menu
isshown in Figure[Z5.

Fd Microsoft Excel - YBA.xls

File Edit Miew Insert Format | Tools | Daka  Window  Help - & X
v Maco M macros... at+Fs  |2) -
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3
4
]
G
T Macro name:
i This\Warkbook, AppendScript % B I
J This'Workbook, AppendScript
10 ThisWwarkbook, PlakCh Cancel |
11 Thistworkbook, Runacripk
12 Step Into |
13
14 Edit |
15
16 Create |
17
18 j Delete |
19 Macros in: &l Cpen Workboaoks j Cptions. ..
20 Descripkion L
21
o bl
M 4 » M} She | ﬂJJ
Enter Calculate MM ‘,..5:.

Figure 25. Excel macro menu.
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7.3 VBA Programming Examples
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Figure 26. Excel VBA editor.
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7.3 VBA Programming Examples

Public Sub Pl ot Ch()
Di m a(100) As Doubl e
Di m b(100) As Doubl e

Dim i As Doubl e
For i = 0 To 100
a(i) =i [/ 100 * 2 * 3.1415
b(i) = ChFunc("sin", a(i))
Next

"put VBA variable "a" into Ch variable "x"
Call ChPut Var("x", a)
"put VBA variable "b" into Ch variable "y"

ChPutVar "y", b "sane as Call ChPutVar("y", b)
Cal | ChFunc("plotxy", "x", "y", """Sin Plot""", ""wx"'"", n"rrytnen)
End Sub

Program 5. VBA macro (Pl ot Ch).

{B2 gnuplot graph 3=1[3]

Sin Plot

Figure 27. Plot generated by macro PlotCh.
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7.3 VBA Programming Examples

The macro Pl ot Ch, shown in Program[5, begins by declaring two VBA arrays. The arrays are then
filled with values using the ChExcel function ChFunc(). The VBA variables are placed into the Ch
environment by the function ChPut Var () . A plot isthen generated from the Ch variables x and y by the
function ChFunc() .

The macro AppendScr i pt isshown in Program[@ It begins by reinitializing the Ch session so there
won't be any variable name conflicts. It then places the datain the range B5:B14 into the Ch variablet i ne.
The reason that we have to cast the string " B5: B14" into the range variable r ng1 is because the ChExcel
function ChPutMatrix takes a range as the first argument. The macro then declares the array si ne and the
variable val . ChAppendScript is then called to run the script appendscript.ch, shown in Program2l The
matricessi ne andt ot al arethen places onto the spreadsheet. Figurel28 shows the spreadsheet in Sheetl

before the macro AppendScr i pt is run and Figure 29 shows the spreadsheet after AppendScri pt is
run.

Publ i ¢ Sub AppendScri pt ()
Di m rngl As Range
Di m rng2 As Range

"Function called to avoid using RestartCh button
Call ChReinit

"Put data in range B5:B14 into Ch variable "tine"
Set rngl = Range("B5: B14")
ChPut Matri x rngl, "tinme"

"Decl are variabl e
ChDecl Var "array doubl e sine[10]"

Set rng2 = Range("E10: GL1")
ChPut Matrix rng2, "val"

ChAppendScri pt "appendscript.ch"
ChGet vatri xVB "C5: C14", "sine"

ChGet Matri xVB "F13", "total"
End Sub

Program 6. VBA macro (appendscri pt).
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7.3 VBA Programming Examples
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Figure 28. Before running appendscri pt .
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7.3 VBA Programming Examples
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Figure 29. After running appendscri pt .

The macro RunScr i pt is shown in Program[7Zl It begins by calling ChRunScript to run the script
runscri pt. ch, shownin Program[I. A few variables are then retrieved from Ch and placed onto the
spreadsheet. The VBA variable isthen assigned the value returned from the function f unc() and amessage
box isdisplayed showing the value of r esul t . Figureg30 shows the spreadsheet in Sheet2 before the macro
RunScr i pt isrun and Figure[31 shows the spreadsheet after RunScr i pt isexecuted.
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7.3 VBA Programming Examples

Public Sub RunScri pt ()
Dimresult As Double

"Run script "runscript.ch"
ChRunScript "runscript.ch”

"Retrieve val ues from Ch

ChGet Matri xVB "B6: B14", "tine"
ChGet Matri xVB " C6: C14", "sine"
ChGet Matri xVB "E9: F10", "val"
ChGet Matri xVB "F12", "total"

"Call func() declared in runscript.ch

result = ChFunc("func", 3, 4)

MsgBox "ChFunc(""func"", 3, 4) =" & result
End Sub

Program 7. VBA macro (r unscri pt).
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Figure 30. Before running r unscri pt .
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Figure 31. After running r unscri pt.

8 Examples

8.1 Example1l: Data lnterpolation

The Ch script in Program[8 performs interpolation for two dimensiona data. Interpolation is a method of
estimating intermediate values between data points. Ch provides the function i nt er p2() to interpolate
two dimensional data. The function i nt er p2() takes seven arguments. The first three arguments are
matrices to be filled with interpolated data. The second set of three matricies contain known data points.
The last argument specifies the type of interpolation to perform.

The script chi nt er p. ch is a stand alone Ch program. It begins by declaring four matrices and
filling them with data. It then calls the function i nt er p2() and fills the two dimensional matrix za with
interpolated data.
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#i ncl ude <chpl ot. h>
#i ncl ude <nuneric. h>

int nF12, n = 8;
array double x[nm,y[n], z[m[n],zd][nfn];
int i,j;

/* Construct data set of the peaks function */
l'i nspace(x, -3, 3);
linspace(y, -4, 4);
for(i=0; i<m i++) {
for(j=0; j<n; j++) {
z[P]1[j] = 3*(1-x[i])*(1-x[i])~
exp(- (x[i]*x[i])-(y[j]+1)*(y[i]+1))
- 10*(x[i1/5 - x[i]*x[i]*x[i]-
pow(y[j],5))*exp(-x[i]*x[i]-y[jl1*y[il)
- U 3*exp(-(x[i]+1)*(x[i1]+1)-y[j]1*y[i]);
printf("9.2f ", z[i]l[]j]);

}
printf("\n");
}

zd = (array double[ntn])z;

/* For interpolated data */

int mk = 20, ny = 16;

array doubl e xa[nx],ya[ny], za[mx][ny], zad[nmx*ny];
class CPlot plot;

l'i nspace(xa, -3, 3);
l'i nspace(ya, -4, 4);

/* 2-di mensi onal cubic spline interpolation*/
interp2(za, xa, ya, x,y, z,"spline");

/* add offset for display */
zad = (array doubl e[ nx*ny])za + 100;

pl ot . data3D(x, y, zd);

pl ot . dat a3D(xa, ya, zad);

pl ot. | abel (PLOT_AXI S X, "x");

plot. | abel (PLOT_AXIS_ Y, "y");

plot. | abel (PLOT_AXI S _zZ, "z");

plot.ticsLevel (0);

plot.text("Spline", PLOT_TEXT_RI GHT, 3.5, 3.5, 120);
plot.text("Original", PLOT_TEXT_RI GHT, 3.5, 3.5, 20);
pl ot. pl ot Type( PLOT_PLOTTYPE_LI NES, 0, 1, 1);

pl ot . pl ot Type(PLOT_PLOTTYPE_ LI NES, 1, 1, 1) ;
plot.plotting();

Program 8. Script for ChRunScript (chi nt er p. ch).

The worksheet chinterp.xls is shown in Figure[32. It starts by running the script chinterp.ch with
ChRunScri pt ("chi nterp.ch"). If then retrieves the two matricies z and za and places them on
the spreadsheet. The result of the evaluation is shown in Figure33l The interpolation plot is shown in
Figure[34
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8 EXAMPLES 8.1 Example 1. Data Interpolation
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Figure 32. Before evaluation of ChRunScript.
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Figure 33. After evaluation of ChRunScript.
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I gnuplot graph

Figure 34. Plot generated by chinterp.ch.

The worksheet excelinterp.xls displayed in Figure35 runs the script excelinterp.ch. The worksheet be-
gins by declaring avariable z. The function in cell A15 puts the data located in A2 through H13 into the Ch
variable z.

The script excelinterp.ch, shown in Program[9, uses the Ch variable z to generate the matrix za. The
dimensions m and n for row and column of array z are obtained by function shape().

The plot produced by excelinterp.ch is shown in Figure[34. The resulting spreadsheet is shown in
Figure[36
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#i ncl ude <chpl ot. h>
#i ncl ude <nuneric. h>

/* variable z is declared inside ChExcel
/larray double z[m[n];

function */

/lint mr12, n = 8§;

array int dinf2] = shape(z);
int m=dinf0], n =dinfl];

/* For plotting of the original data */
array double x[m,y[n], zd[mn];

zd = (array doubl e[ntn])z;

l'i nspace(x, -3, 3);

li nspace(y, -4, 4);

/* For interpolated data */
int mxk = 20, ny = 16;

array doubl e xa[ nx], ya[ ny],
class CPlot plot;

za[mx] [ny], zad[ mx*ny];

| i nspace(xa,
i nspace(ya,

-3, 3);
-4, 4);

/* 2-di mensi onal cubic spline interpolation*/
interp2(za, xa, ya, x,V, z,"spline");

/* add offset for display */
zad = (array doubl e[ nx*ny])za + 100;

pl ot.
pl ot.
pl ot.
pl ot.
pl ot.
pl ot.
pl ot.
pl ot.
pl ot.
pl ot.
pl ot.

data3D(x, y, zd);

dat a3D( xa, ya, zad);

| abel (PLOT_AXI S_X, "x");
| abel (PLOT_AXIS_Y, "y");
| abel (PLOT_AXIS Z, "z");
ticsLevel (0);

text ("Spline", PLOT_TEXT_RI GHT, 3.5, 3.5, 120);
text("Original", PLOT_TEXT_RIGHT, 3.5, 3.5, 20);
pl ot Type( PLOT_PLOTTYPE_LI NES, 0, 1, 1) ;

pl ot Type( PLOT_PLOTTYPE_LINES, 1,1, 1) ;
plotting();

Example 1: Data Interpolation

Program 9. Script for ChAppendScript (excel i nt er p. ch).
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Figure 35. Before evaluation of ChAppendScript.
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Figure 36. After evaluation of ChA ppendScript.
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ChExcdl and VBA Functions

10.1

ChExcel and VBA Functions

ChAppendMatrix()
ChAppendScript()
ChCalcExpr()
ChCalcExprMatrix[VB]()
ChDeclVar()
ChExprEval()
ChFunc()
ChFuncMatrix[VB]()
ChGetMatrix[VB]()
ChPutMatrix()
ChRemVar ()
ChReinit()
ChRunScript()

Append datato a Ch matrix variable.
Append script to Ch session.
Returns value of scalar Ch Expression.

Returns value of matrix Ch Expression.

Declare a Ch variable.
Evaluate a Ch expression in Ch.

Evaluate a Ch function with return of scalar.

Evaluate a Ch function with return of array.

Get scalar or matrix value of Ch variable and place in Excel.
Put Excel matrix or scalar value into Ch variable.

Remove variable from Ch.
Reinitialize Ch session.
Run script in Ch session.

VBA Functions

Function Description
ChGetVar() Get value of variable from Ch and place in VBA.
ChPutVar () Put value of a VBA variable into Ch variable.

10.1 ChExcea and VBA Functions
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ChExcel and VBA Functions ChAppendMatrix

ChAppendMatrix
Synopsisin Wor ksheet

int ChAppendMatrix(“ChVar”, Range, Direc);
Synopsisin VBA

int ChAppendMatrix(“ChVar”, Range, Direc);

Purpose
Append datato Ch variable.

Return Value
This function returns 0 on success, #ERROR# on failure.

Parameters

ChVar Ch variable name

Range Excel Range

Direc Direction: O for right, 1 for bottom

Description

The function ChAppendM atrix() takes a Ch variable name, arange of cells, and a direction as arguments.
Chvar must be previously declared. The data in Range is appended to the right of the variable ChVar if
Direcis O, or to the bottom if Direcis 1.

Examples

ChAppendMat ri x("x", A3:B5, 0)

Appends the data in range A3:B5 to the right of the Ch variable x.
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ChAppendScript
Synopsisin Wor ksheet

int ChAppendScript(“ ScriptName”);
Synopsisin VBA

int ChAppendScript(“ ScriptName”);

Purpose
Append script to Ch Session.

Return Value
This function returns 0 on success, #ERROR# on failure.

Parameters
ScriptName Ch script name

Description

The function ChAppendScript() takes a script name as an argument. The script will be run in the current
Ch session. After the script isrun, any global variable declared in the script will then be accessible to ChEx-
cel. Also, any functions that have been declared can now be used by the ChExcel. Ch variables cannot be
redeclared in the Ch script. The script must reside in Ch’s program path specified by the Chvariable _pat h
or the user must enter a complete path to the script. This function is best used to transfer variables between
Ch and Excel.

Examples
ChAppendScri pt ("Myscript.ch™)

Appends the script Myscr i pt . ch to the current Ch session.
ChAppendScri pt ("C./ Prograns/ Scri pts/ Myscript.ch")

Appends the script Myscr i pt . ch to the current Ch session.
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ChCalcExpr
Synopsisin Wor ksheet

VARIANT ChCalcExpr (“Expr”);
Synopsisin VBA

VARIANT ChCalcExpr (“Expr”);

Purpose
Evaluate a Ch expression evaluating to an integer, double or string value.

Return Value
This function returns the value of the expression on success, #ERROR# on failure.

Parameters
Expr Ch Expression
Description

The function ChCalcExpr () takes a Ch expression as an argument. If the expression contains a function, it
should be located in the current session or in a function file specified by the system variable_ fpath in Ch.
The expression Expr must evaluate to either an integer, double, or string data type.

Examples
ChCal cExpr("5 * 4 + (pow(2,3) / 2)")

Returns the value 24.
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ChCalcExprMatrix[VB]

Synopsisin Wor ksheet

int ChCalcExprMatrix(“Expr”, Range);
Synopsisin VBA

int ChCalcExprMatrixVB(“Expr”, Range);

Purpose
Evaluate a Ch expression returning ainteger or double matrix.

Return Value
This function returns the value 0 on success, #ERROR# on failure.

Parameters
Expr Ch Expression
Range Excel Range

Description

The function ChCalcExprMatrix() takes a Ch expression and a range as an arguments. |If the expression contains
afunction, it should be located in the current session or in a function file specified by the system variable fpathin
Ch. Theresult of the expression is placed in Range. The expression Expr must evaluate to either an integer, or double
matrix.

Examples

ChDecl Var (Al1: C3, "a")

ChDecl Var (D1: F3, "b")

ChCal cExprMatrix("a + b", A4:C7)

Places the matrix resulting from “a+ b” to A4.C7.

50



ChExcdl and VBA Functions ChDeclVar

ChDeclVar

Synopsisin Wor ksheet

int ChDeclVar (“ChDecl”);
Synopsisin VBA

int ChDeclVar (“ChDecl”);

Purpose
Declare and initialize Ch variable.

Return Value
This function returns 0 on success, #ERROR# on failure.

Parameters
ChDecl Ch declaration

?r?z?‘rulr?ct:'lﬁjr;] ChDeclVar () takes a Ch declaration as an argument. If ChDecl was previously defined, it is overwritten.
The declaration can be of any datatype.

Examples

ChDecl Var ("doubl e array x[500];")

Declare Ch variable x of array double type.

ChDecl vVar ("char * y = ""hi"";")

Declare and initialize Ch variabley of character pointer type.
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ChExprEval

Synopsisin Wor ksheet

int ChExprEval(“Expr”);
Synopsisin VBA

int ChExprEval(“Expr”);

Purpose
Evaluate Ch Expression.

Return Value
This function returns 0 on success, #ERROR# on failure.

Parameters
Expr Ch Expression
Description

The function ChExprEval() takes a Ch expression as an argument. If the expression contains a function, it should
be located in the current session or in a function file specified by the system variable fpath in Ch. It evaluates the
expression and saves the changesin the Ch session.

Examples

ChExpr Eval ("l inspace(x,.1,5.0)")

Linearly space the array x from .1to0 5.0.

ChExprEval ("a = sin(y)")

Set the variable aequal to the sin of y.
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ChFunc

Synopsisin Wor ksheet

VARIANT ChFunc(“FuncName’, arg ...);
Synopsisin VBA

VARIANT ChFunc(“FuncName’, arg ...);

Purpose
Evaluate Ch function with return type double, integer, float, char, or string.

Return Value
This function returns the result of the function on success, and #ERROR# on failure.

Parameters
FuncName Ch function name
arg argument

Description

The function ChFunc makes a call to afunction and returns the value of the function. ChFunc takes a function name
and variable number of parameters as arguments. The function should be located in the current session or in afunction
file specified by the system variable _fpath in Ch. The function passed to ChFunc must have a return value of double,
int, float, char, short, or string. This function can return a single value of data type double, int, float, char, short, or
string. ChFunc will return the value of the function on success and #ERROR# on failure.

Examples
ChFunc("pow', 2, 3)

Returns the value 8.
ChFunc("pl ot xy","x","y","""ChPlot""","""xl abel """, """yl abel """)

Generatesaplot using x andy with title “ChPlot” and x and y labels.
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ChFuncMatrix[VB]

ChFuncMatrix[VB]

Synopsisin Wor ksheet

VARIANT ChFuncMatrix(“ FuncName”, Range, arg ...);
Synopsisin VBA

VARIANT ChFuncMatrixVB(“FuncName”, Range, arg ...);

Purpose

Evaluate Ch function with return type array and place result in worksheet.

Return Value
This function returns O on success, #ERROR# on failure.

Parameters

FuncName Ch function name
Range Excel range

arg argument

Description

ChFuncMatrix calls a Ch function and returns the resulting matrix. The function takes a Ch function name, range, and
a variable number of parameters as arguments. The function should be located in the current session or in afunction
file specified by the system variable _fpath in Ch. The Ch function passed to ChFuncMatrix must return a matrix of
double or integer type. ChFuncMatrix will evaluate the function and place the returned matrix into the specified range.
The specified range must have the exact same dimensions as the result or the datawill be formatted incorrectly. Make
sure not to include the function cell into the range that you pass to ChFuncMatrix, or the function will be overwritten.

This function returns 0 on success and #ERRORY on failure.

Examples
ChFuncMatri x("transpose", A3: C6, "r")
Places the inverse of the matrix r into the cells A3 through C6.
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ChGetMatrix[VB]

Synopsisin Wor ksheet

int ChGetM atrix(Range, “Chvar”);
Synopsisin VBA

int ChGetMatrixVB(Range, “ Chvar”);

Purpose

Get matrix or scalar variable and place into worksheet.
Return Value

This function returns 0 on success, and #ERROR# on failure.

Parameters
Range Excel range
ChVar Ch variable name

Description

ChGetMatrix retrievesthe value of a Ch variable and placesit into the Excel worksheet. The function takes two argu-
ments, arange and a variable name. The value for a Ch variable will be placed in the specified range. If the variableis
ascalar, it will be placed in the specified cell in thefirst argument. If the Ch matrix is smaller than the specified range,
it will only fill the required range. If the Ch matrix is larger than the specified range, it will overflow into the adjacent
cells. If the variable is a one dimensional array it can be placed into the worksheet as either arow or a column. To
specify row format select a single row range. To specify column format select a single column range. Make sure not
to include the function cell into the range that you pass to ChGetMatrix, or the function will be overwritten.

Examples

ChDecl Var ("array double y[5][5]")
ChGet Matri x(A4: E9, "y")

Place the matrix y into the cells A4 through E9.
ChDecl Var ("int x = 10")
ChGet Matrix(A4, "x"

Places the value of x into the cell A4.
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ChPutM atrix

Synopsisin Wor ksheet

int ChPutMatrix(Range, “ Chvar”);
Synopsisin VBA

int ChPutM atrix(Range, “Chvar”);

Purpose
Place the value of acell or the value of arange of cellsinto a Ch variable.

Return Value

This function returns 0 on success, #ERROR# on failure.

Parameters
Range Excel Range
Chvar Ch variable name

Description

The function ChPutMatrix() takes a range of cells, and a Ch variable name as arguments. If a range is pasted to
ChPutMatrix, the data will be placed into a Ch variable of array double type with dimensions corresponding to the
Excel matrix. If asingle cell is selected, the datawill be placed into a Ch variable of double type. If the variable name
passed to ChPutMatrix has been previously declared, the original variable will be overwritten.

Examples

ChPut Matri x(A3: B5, "y")

Places the matrix in cells A3 through B5 into the Ch variabley. Declaredasarray doubl e y[3][2].
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ChRaeinit
Synopsisin Wor ksheet
int ChReinit();

Synopsisin VBA
int ChReinit();

Purpose
Reinitialize Ch session.

Return Value
This function returns 0 on success, #ERROR# on failure.

Parameters
This function does not take any arguments.

Description
The function ChReinit() reinitializes the current Ch session. All variables and changes are permanently erased.

Examples
ChRei nit ()

Reinitialize the current Ch session.
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ChRemVar

Synopsisin Wor ksheet

int ChRemVar (“Chvar”);
Synopsisin VBA

int ChRemVar (“Chvar”);

Purpose
Remove Ch variable from current session.

Return Value
This function returns 0 on success, #ERROR# on failure.

Parameters
ChVar Ch variable name

Description

The function ChRemVar () takes a Ch variable name as an argument. The variable is removed from the session along
with it's data. The variable name can then be redeclared.

Examples

ChRenVar (" x"

Remove the Ch variable x from the current Ch session.
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ChRunScript

Synopsisin Wor ksheet

int ChRunScript(“ ScriptName”);
Synopsisin VBA

int ChRunScript(“ScriptName”);

Purpose
Run script in Ch session.

Return Value
This function returns 0 on success, #ERROR# on failure.

Parameters
ScriptName Ch script name

Description

The function ChRunScript() takes a Ch script name as an arguments. This function reinitializes the Ch session so all
variables in the current session are erased. The user will input the name of the program and ChExcel will execute it
fromthefunctionrmai n() if it exists. Any global variable declared in the program will then be accessible to ChExcel.
Also, any functionsthat have been declared can now be used by the ChExcel. The program must residein Chs program
path specified by the Ch variable _pat h or the user must enter a complete path to the program. This function is best
used to begin a ChExcel session to import variablesfrom Ch to Excel.

Examples
ChRunScri pt ("Myscript.ch")

Runthe script Myscri pt . ch inthe current Ch session.
ChRunScri pt (" C./ Programns/ Scri pts/ Myscript.ch")

Run the script Myscri pt . ch inthe current Ch session.
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VBA Functions ChPutVar

10.2 VBA Functions

ChPutVar

Synopsisin VBA
int ChPutVar (“Chvar”, VBAvar);

Purpose

Put value of Ch variable and into VBA variable.
Return Value

This function returns 0 on success, and -1 on failure.

Parameters
ChVar Ch variable name
VBAvar VBA variable name

Description

ChPutVar places the value of a VBA variable into a Ch variable. The function takes two arguments, a Ch variable
name and aVBA variable name. The Ch variable will be declared with the same data type and dimensions asthe VBA
variable. If the Ch variable has been previoudly declared, it will be overwritten.

Examples

D m b(10, 15) As Doubl e
ChPut Var ("y", b)

Place the value the VBA variable b into the Ch variabley declaredas™ array doubl e y[ 10][ 15] ".
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ChGetVar

ChGetVar
Synopsisin VBA
int ChGetVar (“ChVar”, VBAvar);

Purpose

Get value of Ch variable and place into VBA variable.

Return Value
This function returns O on success, and -1 on failure.

Parameters
ChVar Ch variable name
VBAvar VBA variable name

Description

ChGetVar retrieves the value of a Ch variable and places it into a VBA variable. The function takes two arguments,
a Ch variable name and a VBA variable name. The value of the Ch variable will be placed into the VBA variable. If
the Ch variableis a one or two dimensional array, the VBA variable must be declared with matching dimensions. The

VBA variable also must be declared with the same data type as the Ch variable.

Examples

Di m b(10, 15) As Doubl e
ChDecl Var ("array double y[10][15])
ChGet Var ("y", b)

Place the value the Ch variabley into the VBA variableb.
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