Calling C++ Developed DLL
and XLL by Excel (2)

2007/08/13 % % 1%



Using Excel to solve some flnanmal problems
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urning DLLs into XLLs

Creating XLL using Visual C++ 6.0
-Download Excel 97 SDK
-Framework (a template of XLL)

Accessing XLL by Excel Add-in



Creating XLL using VCG6

Open a template project
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Creating XLL using VC6 (Cont.)
The xlAuto Interface function

-X|IAutoOpen

- Called when Excel starts up or adds-in loaded
-X|IAutoClose

- Called when Excel close down or adds-in unloaded
-X|AutoAdd

- called when the Add-In Manager adds an XLL
-X|IAutoRemove

- called when the Add-In Manager removes an XLL



Creating XLL using VC6 (Cont.)
The xIAuto Interface function (cont.)

-X|IAddInManagerinfo

 Called when the first time the Add-In Manager is
iInvoked

-X|IAutoRegister

- called if a macro sheet tries to register a function
without specifying the argument and return value types



Creating XLL using VC6 (Cont.)

Adding code (pricing a zero-coupon bond)
-In generic.c

3 Source Files y
¥] FRAMEWRK.C return FALSE;
. GENERIC.C '
] GENERIC.DEF
nGENEHIC.FlC {_dechpec{dllexpurt] double WINAPI pricing_zerobond {double FU, double yield, long period)
] Xlauto.
auto-cpp double discount=pou{i+yield, -period);
xICoerce.cpp POA ™) d

double price=FU=discount;

XLCALL32.LIB return price;
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Creating XLL using VC6 (Cont.)

Adding code
-In generic.c
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Creating XLL using VC6 (Cont.)

Code Description Pass by C Declaration
" 1 ~mie=l - LN PPN chemwk imk
3 Source Files )
£] FRAMEWRK.C return FALSE;
£] GENERIC.C }
GENERIC.DEF
] GENERIC.RC __declspec{dllexporiQ double JINAPI pricing_zerobond (double JUQ double Gieldg long pejiod)
[#1 ¥lautn_rnn { .
=] = /4 arguments two through eleven of the REGISTER function.
TWorkspace 'generic': 1 /7 g_rgUorksheetFuncsRows define the number of rows in the table. The
P . _g P ff g_rgWorksheetFuncsCols represents the number of columns in the table.
&8 generic files Y
-/-‘{3 Source Files #tidefine g_rgWorksheetFuncsRows 3
[#] FRAMEWRK.C #idefine g_rgWorksheetFuncsCols 12
GENERIC.C -
[E] GENERIC.DEF static LPSTR g_rgWorksheetFuncs
CENERIC.RC . [g_rgWorksheetFuncsRows ][g_rgWorksheetFuncsCols] =
¥] ¥lauto.
auto-cpp zerobond", f£f Procedure
[¥] xICoerce.cpp — 77 type_text
XLCAL_IJZ'LIB - _zerobond®, i FuncEiun_text
* ggeader FIIIE-':'SI " FU, yield, period™, Ff argument_text
esource Files R £/ macro_type
+-{] External Dependen " Leneric Add-1In'T, £f category
", fFf shortcut_text
i /4 help_topic
" Pricing a zero-coupon bond*'*™, £/ Function_help
A EE SR EEEE, /7 argument_help1
" R AGERITE (LLNBIEEA AR A" /7 argument_help2
R AR R /7 argument_help3
¥
F » | > £ " Funci1™, £/ Procedure
T . 1 r " Do FP Fana Faod




Creating XLL using VC6 (Cont.)

Adding code
-In generic.def

- 'a Source Files EXPORTS
FRAMEWRK.C x1AutoOpen
GENERIC.C x1AutoClose
[E]| GENERIC.DEF | x1AutoRegister
GENERIC.RC ¥1AutoAdd
Xlauto.cpp ¥x1AutoRemove
xICoerce.cpp x1AddInHanagerInfo
XLCALL32.LIB FShoubialog
: Funci
+-_] Header Files FuncSum
1 Besource Files EDance
+- [ External Dependen fDialog
FExit
CheckInstance
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Creating XLL using VC6 (Cont.)

Project / Settings (Alt+F7)
N e e
> General | Debug | c.u:++ Resources | M []7]

B generic
Category: |Genera| j G800 |

[ Lt i . B
JRELEASEgeneric.xll|

Objectflibrary modules:
|kerne|32.lih user32.lib gdi32.lib winspool.lib comdlg32.lib

Settings

[ Generate debug info [ Ignore all default libraries
[ Link incrementally [ Generate mapfile
| Enable profiling [ Doesn't produce .LIB

Project Options:

kernel32.lib user32.lib gdi32.lib winspool.lib &
comdlg32.lib adwvapi3dZ2.lib shell32.1ib ole32.lib =
oleaut32.lib uuid.lib fnologo fsubsystem:windows [dll

Ok Cancel




Creating XLL using VC

Build the xll file

ert Froject | Build Tool: Window Help
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.cpp Configurations...

‘CE.Cpp |Jl.]l.u{1+
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In Excel
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Accessing XLL by Excel (Cont.)

Result
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O Internet VEA SREAZ 3T C EE ) pricing_zerobond -
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Pas

ss Data between Excel & DLL

Four ways to communicate

- Via native C/C++ data types, converted
automatically by Excel

- Via a structure that describes and contains
2-D arrays of 8-byte doubles (x| _array)

- Via a structure that can not only represent
the contents of any cell, but also ranges
and a few other things (xloper)

- Via a structure that can represent the
contents of any cell (oper)



Native C/C++ data types

[signed] short [int] (16-bit), [signed] short
[Int] * (16-Dbit), [signed] [long] int, double,

Other type, egd., bool, char are not directly
supported.

If Excel can’t convert input value, it will not
call the function but will instead return
#VALUE! error.



x| _array

x| _array structure’s advantage
-Memory management is easy
-Accessing the data is simple

X|_array structure’s disadvantage
-x|_array can only contain numbers

-Difficulties with the freeing of dynamic allocated
memory. (Using static)

-This data type can’t be used for optional
arguments



xloper--structure

The xloper can represent

-Cell value

-Arrays

-Single cells, single block, multiple cells...
The xloper structure contains two part :

-A 2-byte WORD - data type of xloper

-An 8-byte C union interpreted accroding to the
type of xloper



xloper--structure (Cont.)

typedef struct xloper ( struct
{ v
union union
{ {

double num; /* gltypeHum */ short int level; /* x1flowRestart =/

LPSTR str; /% xltypestr =/ short int tbctrl; /* x1flowPause */

WORD bool; /* x1typeBool */ DUORD idSheet; /* x1flowGoto */

WORD err; /* x1typeErr =/ } valflou;

short int w; /% xltypelnt =/ WORD rw; /% x1flowGoto #/

struct BYTE col; /* ®1flowGoto =/

{ BYTE x1flow;
WORD count; /% alvays = 1 %/ Y flow; /% x1typeFlow */
SLREF ref; struct

} sref; /* x1typeSRef =/ {

struct union

¢ {
KLHREF far *lpnref; BYTE far *lpbData; /* data passed to SL */
DYORD 1dSheet; HANDLE hdata; /* data returned from XL */

} mref; /% x1typeRef =/ Y h:

struct K long chbata;

¢ } bigdata; /* xltypeBigData */
struct xloper far =lparray; Y yal:

YORD rous; [
WORD columns;
\\ }array; /# gltypeHulti =/

WORD x1type;
t WLOPER, FAR =LPXLOPER;



Xlo

Xltype types table
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Per--

structure (Cont.)

Constant as

Hexadecimal

int  stdcall xloper typel(xloper *p op)

{

if(p op->xltype & xltypestr)
return Xltypeltr;

return 0O;

defined in representation
xlcall.h

xltypeNum 0x0001
xltypeStr 0x0002
xltypeBool 0x0004
xltypeRef 0x0008
xltypeErr 0x0010
xltypeMulti 0x0040
xltypeMissing | 0x0080
xltypeNil 0x0100
xltypeSref 0x0400
xltypelnt 0x0800
xltypeBigData | 0x0802




