A Complete Example of VisualAPL Application Development

This document and associated Visual Studio 2008 solution provides a start-to-finish demonstration of
VisualAPL application development. Although the application system developed is very simple, the
example can be extended to the development of other application systems.

A. End user description of the requirements
Provide a system to calculate the curtate expectation of life of an individual based on their current
age and a selected mortality table.

B. Application system architecture
Divide the application system into modules for GUI, business rules (calculations) and data.

C. Implementation decisions

GUI: Use C# WPF for the GUI which is the most recent generation of GUI development tools in
Microsoft Visual Studio 2008. Other GUI development options are available, including Windows
Forms (the previous generation of Visual Studio GUI development tools), legacy Owi forms
supported by VisualAPL, HTML (possibly with JavaScript or Ajax) ASP/ASPX forms, .pdf Forms, etc.
Check out these VisualAPL forum threads for additional information:

e http://forum.apl2000.com/viewtopic.php?t=471

e http://forum.apl2000.com/viewtopic.php?t=446

Calculations: Use VisualAPL for the business rules and calculations. Other options for developing the
business rules and calculations module might be C#, APL+Win running behind APLNext WebServices,
VB.Net, etc.

Data: Use a Microsoft Excel workbook for the “static” data source which is convenient because the
Society of Actuaries (North America) provides mortality tables in this format. Other options for the
data module might be Microsoft SQL Server, IBM DB2, Oracle, Microsoft Access, APL component
files, etc.

D. Prepare a Microsoft .msi deployment project to support local installation.



Create the Visual Studio 2008 Solution

Use the Visual Studio 2008 “File > New > Project > Visual C# > WPF Application” menu item to create a
new Visual Studio 2008 solution. A C# WPF Application project type is chosen because WPF (Windows
Presentation Foundation) will be used for the application system’s GUI (graphical user interface). As the
solution development progresses, a VisualAPL class library project will be added to this solution to
support the application system’s calculations and business rules.
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Create the WPF GUI

Visual Studio 2008 displays the default XAML file, Window1.xaml, describing the GUI and renders this
XAML to the window above the XAML text. The code-behind-file, Window1.xaml.cs, will contain the
event handlers for events defined for the GUI controls included in the XAML. Notice that the <Window
...> XAML code block encloses the entire GUI specification, ending (in proper XML syntax) with the
</Window> XAML code line. Also notice that the <Window ...> XAML code line is displayed with
separate lines for the x:Class, xmlins, (Title, Height and Width) property value specifications. These could
have been displayed on a single line if desired. Additional property value specifications could be added
to the <Window...> XAML code line, e.g. FontSize="16", which would apply to the entire GUI unless
modified in a subordinate control of the GUI.
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The WPF GUI can be programmed using the “Drag and Drop” method using the Visual Studio 2008
“Toolbox”. The resulting GUI employs fixed positioning of the controls and numerous other Microsoft-

designed defaults.
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Alternatively, the programmer can type in the XAML statements. Typing XAML is illustrated in the
development of the GUI for this solution. As the XAML is edited, Visual Studio 2008 updates the
rendering of the GUI on the screen. Typing errors, if any, are noted by Visual Studio 2008 under the
Error List tab.

Edit the Title property of the topmost “Window” control of the GUI to “Curtate Expectation of Life”:
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Because the entire GUI is to be resizable add a ScrollViewer control which will contain the Grid control:
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When typing XAML, adding control property values or event handlers to the XAML is done by positioning
the cursor in the XAML immediately after the name of a control, a previously-set property value or an
event handler specification, and pressing the SpaceBar key. Visual Studio 2008 Intellisense will present a
list of the available properties and events. In this case the programmer sets the value of the
VerticalScrollBarVisibility property for the ScrollViewer control:
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When the property name has been selected from the Intellisense list, if applicable, Intellisense will
present the list of possible property values:
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Now the ScrollViewer control’s VerticalScrollBarVisibility property value has been set to Auto:
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Similarly the programmer has set the ScrollViewer’s HorizontalScrollBarVisibility property value to Auto:
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To contain the other controls for this GUI, the WPF Grid control will be used. There are many other WPF
container controls. A definitive WPF reference is MacDonald, Matthew: Pro WPF in C# 2008 Apress
Publishing (http://www.apress.com/book/catalog?category=38).




The Grid control XAML specification has been expanded to have five rows with proportional heights and
two columns:
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A Label control, spanning both columns of the Grid control is centered in row #0 of the Grid control with
content “Select a Mortality Table”:
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A ListBox control, spanning both columns of the Grid control is centered in row #1 of the Grid control.
The name property value has been specified so that the code-behind file “Window1.xaml.cs” can fill the
ListBox with the mortality table names:
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A Label control is placed in Grid Row #2 and Grid Column #0 with content “Enter an integral age:”. A
TextBox control is placed in Grid Row #2 and Grid Column #1 with default content (Text property value)
“50”. The TextBox control has the Name property specified so that the code-behind file
“Window1.xaml.cs” can access the user entry from the Text property of this control:
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A Button control is placed in Grid Row #3 spanning two Grid Columns with content “Calculate...”. The
Button control name property value is set so that the specified Click event handler function name is
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Visual Studio 2008 automatically creates an event handler function in the code-behind file
“Window1.xaml.cs” when the Click event handler function name is specified in the XAML:
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A Label control is placed in Grid Row #4 and Grid Column #0 with content “Curtate Expectation of Life:”.
A TextBox control is placed in Grid Row #4 and Grid Column #1 with no default content. The TextBox
control has the Name property specified so that the code-behind file “Window1.xaml.cs” can set the
Text property with the value calculated by this solution:
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The ListBox elements (mortality table names) will be filled when the WPF Window control is activated,
so the Activated event handler’s function name is specified in the XAML:
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Visual Studio 2008 automatically creates an event handler function in the code-behind file
“Window1.xaml.cs” when the Activate event handler function name is specified in the XAML:
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Remember to frequently use the Visual Studio 2008 “File > Save All” to update the solution files on disk.



Create the VisualAPL Application System Business Rules (Calculations)

The “static” data are tables of actuarial gx (probability of death within the year for a person aged x) are
obtained from the Society of Actuaries (North America). For purposes of this application system they are
stored in a worksheet of a Microsoft Excel workbook. Other data storage methodologies are possible for
this “static” data. Using a Microsoft Excel workbook in this project provides an opportunity to illustrate
accessing Microsoft Excel from VisualAPL. Microsoft Excel is currently a Win32-based Microsoft product,
so using the Microsoft-provided “Interop” means that from .Net Excel is accessed as an ActiveX object.

To understand the concept of accessing Microsoft Excel from VisualAPL, the Cielo Explorer immediate-
mode, inter-active session is ideal. Using the Cielo Explorer makes it easy to see results and correct
errors immediately. In the Cielo Explorer session, the applicable .Net references are first established so
that the appropriate .Net tools are available to access Excel from the session.
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It may be necessary to download the Microsoft Excel “primary interop assemblies” to the programmer’s
machine. See http://support.microsoft.com/kb/328912/ for details.
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A tCheck that the Excel workbook exists at the WBFN path.
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using Microsoft.Office.Interop
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In the same Cielo Explorer session, the “Interop” tools are used access the gx table name and values:
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xl=new Excel.ApplicationClass()
A If desired: xl.Visible=true
M=Type.Missing
A tInstance of the "Missing" data type
WBS=x1.Workbooks.Open (WBFN,M,M,M,M,M, M, M, M, M, M, M)
A tM was used instead of specifying unimportant arguments to the Open() method
WSS=WBS .Worksheets
W5=W55.get_Item(l)
TNR=WS.get_Range("B1","M1")
TNS=TNR.Cells.Value2
TNS .GetValue(1,12)
RP-2000 Female Combined Healthy
A tSo now we see how to obtain the gx table names from the Excel worksheet
TVR=WS .get_Range("B20","M140")
TVS=TVR .Cells.Value2
TVS.GetValuae(1,12)

xoq|ool,§g|mm|dxajemas -

|Mam 55B|7 @Pammxa LOUN[OS g
— s

m

0
TVS .GetValue(2,12)
0.000571
TVS.GetValue(121,12)

i
A tS0 now we see how to obtain the gx table values from the Excel worksheet| —
< [T | b
|_}3 Errar Li5t|
Ready

Now that the Cielo Explorer session has enabled the programmer to determine the method to access
Microsoft Excel, a VisualAPL .Net assembly is created. Since access to the Excel workbook for the “static”
data is going to be part of the application system, a VisualAPL class library project (a VisualAPL .Net
assembly) is added to the Visual Studio solution. This .Net assembly will contain the application-specific
APL functions to access Excel, obtain the actuarial gx table names and values and perform the necessary

calculations for the solution.

From the Visual Studio 2008 Solution Explorer, right click the “Solution ‘BSSI_CEOL’ (1 project)” node
and select “Add > New Project”:
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&) BSSI CEOL - Microsoft Vi

ual Studio (Administrator)

File Edit View Project Build Debug Data Tools Window Help
G- a8 B9 - S5 b Debug - Any CPU - | @ 2
EEAWSE L IR EEEEEEEY]

@ (e ‘ 4
=
= g — = . s lution ‘BSSI_CEOL' (1 project)
m Build Solution | BSSI_CEOL
_E’T‘ Rebuild Selution [=d| Properties
;‘; " Clean Solution gl References
¥ ) &) Appxaml
Batch Build...
§ e &) Windowl xaml
= Configuration Manager...
=]
e
Mew Project... Add r
Existing Project... Set StartUp Projects...
Mew Web Site... | Paste
Existing Web 5ite... Rename
E 13| MNew Item... |j’ Open Folder in Windows Explorer
]| Bxisting Item... Properties
" 4| Mew Selution Folder
FerrmrrEme——rpmreererd 2 5. MICrosoft. comwinbe 2|
Tltle—"WlndDwT' Height="300" Width="300">
<Grid=
=/Grid=
=/Window=
1 | i . ;
| Window Window F o Properties @Solution Exp... [ Class View

f‘é Error List

Ready




For the project type select “VisualAPL > Class Library” and enter the project name appropriately:

Add New Project L2

| Project types: Templates: MNET Framework 3.5 = ]

Visual C# Visual Studio installed templates
Windows
. brary
Fepneting ﬁ Console Application
WCF
Workflow My Templates

Vizual &PL lzid Search Online Ternplates...
AplMext

Other Languages

Other Project Types

A project for creating a JMet class library (.dIl)

Mame BSSI GETqgx
Location: | CA\BSSL_CEOL\BSSLCEOL -

| ok || cancel |




The VisualAPL class library will be added to the solution:

File Edit View Project Build Debug Data Tools Window Help
LTI i - Elﬂﬁl&hﬁ:&lﬂ-mv,ﬂuﬂ,“[}ebug + Any CPU
T L

@

. : : - m Solution 'BSSI_CEOL' (2 projects)
#region Using directives E| @ BSSI CEOL

: . [=d) Properties

using System; ! [ References

using System.Collections. Generic; - [ Appxaml

using System. Text; - @ [ Windowl.xaml

,—;....
. . [:5] References
#endregion .. T Classl.apl

ol
@
=
)
=
m
=
=
=]
=
@
=
_|
o
=
o
o
i

namespace BSSI_GETax{
public class Class1{

¥
! i Properties |[@ Solution Exp...
_L% Error List

Creating project 'BSSL_GETqx'... project creation successful,




Edit the class name from “Class1” to “GETqgx”. Instructions for doing this are available at:

http://forum.apl2000.com/viewtopic.php?t=453

B55I_CEOL - Microsoft Visual Studio (Administrator)

- . i

= | B ||

Eile Edit Yiew

EFEYNEE T

Project Build Debug Data Tools
i | %GB F-E | b Debug
R

Window Help

]
=

-

4l

ﬁ - GETqx.apl f.windnwiaimnll = 3 |Solution Explorer - BSSL GETqx -1 X
w ||F = = =[S
I | % oeror - e ,
o : ; : : (54 Solution 'BSSI_CEOL' (2 projects)
%n #region Using directives |l e @ BSSI_CEOL
=] ||| | @ Ed Properties
= | using System; - [ References
% using System.Collections.Generic;  |_ i ] Appaxaml
= using System. Text; E Windowl xaml
E B @ BSSI_GETqx
! . [ [+3] References
#endregion = | (I 14) GETqx.apl
=@ namespace BSSI_GETqgx{
public class GETqx{ |
I
¥ > ﬁprupertieﬂ@ Solution Exp... [55 Class View
:E, Error List
Ready Ln 10 Col 22 Ch24 IMNS i
— — == =




From the Cielo Explorer session copy the using directives to the VisualAPL GETqx class library project:

2 BSSLCEOL - Microsoft Visual Studio (Administrator) [ESSTET =)

File Edit View Project Build Debug Tools Window Help

m ERET T I AR -E '-'|>
EEFIZ2|08E383860

+ =9 GETqu.CurtateExpectionOfLife -

#region Using directives

Llsing System;

using System.Collections.Generic;

using System. Text;

using System.Runtime.InteropServices
refbyname Microsoft. Office.Interop.Excel
using Microsoft. Office.Interop

using Microsoft. Office.Interop.Excel
using System.lO

#endregion

o
@
=
i
=
m
=

=
=)
e
@
=
_|
o
2
o
o
=

._'ﬂ Error List
Ready




Add the GetTableNames() VisualAPL function to theGETqgx class. Most of the statements in this function
can be copied from the Cielo Explorer session. Because this function will be called by the C# WPF GUI
class, a Visual Studio function signature, the public keyword and a strong data type result are used.

Notice that the “WBFN” workbook file name variable now assumes that the Excel workbook is in the
current application subdirectory. When the solution is being debugged, the current subdirectory is
“...BSSI_CEOL\bin\Debug” of the C# WPF GUI project, because that is the “StartUp Project” in the Visual
Studio 2008 Solution Explorer for the solution.

BSSICEOL - Microsoft Visual Studio (Administ o o0

File Edit View Project Build Debug Tools Window Help

- S e @ % G- - S| P Debug * Any CPU - | 2 -
B R |EEE| =2 |08 0385610
Start Rage.rC_iein_WWindwlmm! | Windowl sarml.cs | 27
%GEqu * =% GETqx CurtateExpectionOfLife o

i public class GETagx{
public function string[] GetTableNames()

{
pio«1 —
WBFN«Directory.GetCurrentDirectory()+@"\Selected Society Of Actuaries Tables.xlsx"
xI=new Excel. ApplicationClass()

‘ M=Type.Missing
WBS=xI.Workbooks.Open(WBFN,M,M,M,M,M,M,M,M,M,M,M)
WS5=WBS.Worksheets

‘ WS=WSS.get_ltem(1)

m

x00j00] ¢ [1eiojdig Janag 'EJ__;,|

Mals 8580 % Jalojdx3 uopnjos E_j salyadold @|

TNR=WS.get_Range("B1","M1")
TNS=TNR.Cells.Value2
result=string[({int) TNS.Length]
FOR 2N 1(inf) TNS. Length
resulilll=TNS.GetValue(1,)
‘ENDFOR
return result
xl.Interactive=false
*1. Quit{)
} v

:;3 Error List

Ready Lnl Coll Chl INS




Add the GetTableValues VisualAPL function to theGETgx class. Most of the statements in this function
can be copied from the Cielo Explorer session. Because this function will be called by other VisualAPL
functions in this class it does not have to be public, it can use the traditional APL function signature and
it does not require strong data types.

[ . BS_S]._(;EQL - Micrusofrﬁual Studio (Administ
\ File Edit ¥iew Project Build Debug Tools Window Help

-GS % G985 b Debug - Any CPU - |

B R b A [EEI = 2| E G AP

‘Start Page | Cielo Explorer’” GETqx.apl"| Windowl.xaml | Windowl.xaml.cs | - X

<ﬁGEqu * =N GETqux CurtateExpectionOfLife -

41 3

& Vox+GetTableValues tho

| (

Oio+1

WBFN Directory.GetCurrentDirectory()+@"\Selected Society Of Actuaries Tables.xlsx"
xl=new Excel.ApplicationClass()

M=Type.Missing

‘ WBS=xl.Workbooks.Open{WBFN,M,M,M,M,M,M,M,M,M,M,M) =
WSS=WBS.Worksheets

WS=WES.get_ltem(1)

‘ TVR=WS5.get_Range("B20","M140") iy

€00|00] ¢ [18u0jdx3 Janag 'Ej|

m

TVS=TVR.Cells.Value2
qx+120p0
:FORI:IN 1120
gx[]=TVS.GetValue(l,ino)
‘ENDFOR
xl.Interactive=false
x1.Quit()
r 1 J

Ready Lnl Coll Chl INS

Mals 8580 m lalojdx3 uonnjos E_j saldadold @|

Closing Microsoft Excel (.Quit() method) from .Net is non-trivial. Refer to
http://support.microsoft.com/kb/317109 for details. For simplicity of illustration, the screen captures in
this document do not illustrate these techniques; however the associated Visual Studio 2008 solution
files provided with this document incorporate the Microsoft-suggested methodology.




Add the QXtoLX and CurtateExpectationOfLife VisualAPL functions to theGETgx class. Because the
QXtoLX function will be called by other VisualAPL functions in this class it does not have to be public, it
can use the traditional APL function signature and it does not require strong data types. Because the
CurtateExpectationofLife function will be called by the C# WPF GUI class, a Visual Studio function
signature, the public keyword and strong data type arguments and result are used.

Eile Edit View Project Build Debug Data Tools Window Help
il - - o % Ga@|9-™-0-5 | p Debug -
DR EF 20036838580,

ke

4l

~ GETgxapl® Wmdmlmamjrwmdmﬂmmigritmj Page | Cielo Explorer | e

% GETgx ¥ =4 GETqx CurtateExpectionOfLife -

B Vix—QXtolX gx

{

oio—1

x<1E7x 111,2\07 1-gx

-1
public function double CurtateExpectionOfLife{Int32 tho,Int32 age)
{
Oio«1
JIF age= 1+plx
ceol<0
:ELSEIF age=<0
oerror "CurtateExpectationOfLife: Age argument must be non-negative”
‘ELSE
gr—GetTableValues tho
b C3Xtol X ax
ceol—(+/lx[1+age L 1 1+11 plx])+Ix[1+age]
‘ENDIF
return (double) ceol

x00|001 3¢ |18l0jd¥T Janes Ry |
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Add the IsNonNegativelnteger VisualAPL function which will be convenient to validate the user entry in
the tbAge TextBox in the C# WPF GUI.

%) BSSLCEOL - Microsoft Visual Studio (Administrator]

File Edit View Project Build Debug Tools Window Help
|- %G9 a- '|>Debug : ?
D Rbhae [EE|=2 QG & :ﬁddéb A 2

0| _Star ~ x [
o !
g % GETqx * @ GETgxlsMonMegativelnteger v E
:% public function string IsNonNegativelnteger(string s) = %
5 { A
= IF 0=110Vls @
%’ return "Value is not a number!" g
e ELSEIF ( |s)*|s=110OFl s e
§ return "Value is not an integer!" §
:ELSEIF s<0 @
return"Value is not non-negative!" &

:ENDIF B -

m This function returns null if argument is valid =

} -||Z

Lca Error List
Item(s) Saved Ln73 Coll Chl NS

Remember to use the Visual Studio 2008 “File > Save All” to update the solution files on disk.



So that the C# GUI project can use the functions in the VisualAPL class, use the Visual Studio 2008
Solution Explorer to right click the References node of the C# WPF project and select “Add reference...”.

Connect the GUI to the Calculations/Business Rules

A

BSSI_CEOL - Microsoft Visual Studio (Administrator)

File Edit View Project Build Debug Data Tools Window Help
u_-n il - B ol | % G399 -0 - L5 | b Debug -

41 7

%A*IE?EIE“ID} 3 @ 3 4é,=-33.'1:;
‘%J 3 GETqx v “WGE .| '—t'ﬁ _ éj
] (o Solution 'BSSL_CEOL' (2 projects) @
m Vix—QXtolLX gx & E BSSI_CEOL §
E—:‘ { E - [=d Propertles JEH
2 Oio«1 m... E= w
>°j‘; x<1E7x 1. 1,%\0 Add Reference... App.xaml =
g ] 1 Add Service Reference... Slwt;r;jrorllxaml ?T
2 public function double CurtateExpectionC| — P R Efer:nces %
{ " ) GETepeapl E
mio<1 &
|IF age= 1+plx 2
ceol-0 i
‘ELSEIF age<0 =
oerror "CurtateExpectationOfLife: A
(ELSE
qx+—GetTableValues tno
I QXtol X gx
ceol—(+/x[1+agel 1 1+11 plx])+Ix[1
‘ENDIF
return (double) ceol
ﬂ ¥
¥
b
Lﬂ Error List
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To connect the VisualAPL calculation functions to the C# WPF GUI, the C# WPF GUI “BSSI_CEOL” project
must have a reference to the VisualAPL “BSSI_GETgx” project. In the Visual Studio 2008 Solution
Explorer, right click the References node of the C#f WPF GUI project and select “Add Reference...”:

BSSI_CEOL - Microsoft Visual Studio (Adm
pEE— . i,

File Edit View Project Build Debug Data Tools Window Help

>

Sefect a Mortaly Table:

Iuﬂ*ﬂ*ﬁﬂ G| % Za B9 - - 25| b Debug - Any CPU
i b s |ZE| = 2|60 63 F5 00

|

m Solution 'BSSI_CEOL' (2 projects)
= (5 BSSI_CEOL
: [=d] Properties

G [

Add Reference... p.xaml

| Add Service Reference... ndowl xam|
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o
@
=
]
=
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=
=
o
=
o
-
_|
o
=
o
o
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| Enter an integral ags:

| @ Design ti 5 xAML M[ErE

B <Window x:Class="BS5|_CEOL.Window1" =
xmIns:"http:ﬁsc:hemas.mit:msnﬁ.cnmhﬂnfxa
xmins:x="http://schemas.microsoft.com/win
Title="Curtate Expectation of Life " Height=":
Activated="Window_Activated"=

4 Tl] |

Ty =GET qx
[=3] References
teo W GETouapl

Window Window F

5 Properties | i3] Solution Exp... |5 Class View

._% Error List
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Visual Studio 2008 will display the “Add Reference” dialog. To complete the new reference, click
the“Projects” tab, select the VisualAPL class library project “BSSI_GETqgx” and click the “OK” button.

ﬂ Add Reference - % 4 M
MET COM | Projects | Browse | Recent
Project Mame L Project Directory

B551_GETqx C:ABS51 CEOQLNBSST CEQINBSSI GETax

4 n | b

oK ] [ Cancel

The reference to the VisualAPL class is now included in the C# WPF GUI project:

&) BSSLCEOL - Microsoft Visual Studio (Administrz

File Edit View Project Build Debug Data Tools Window Help
- -2 W | % G B9 -t DB | b Debug

EiE| =2 006 668 Ha0

e
m Solution 'BSSL_CEOL' (2 projects)
= (TH BSSI_CEOL
‘;"|X1—QXIDLX = [=d) Prgper‘tie;
1 E| | References

Dio<1 =] B5ST GET qx
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The code-behind file “Window1.xaml.cs” file contains the C# event handler “Window_Activate” function
where the mortality table names are to be loaded into the WPF ListBox control in the GUI. An instance
“ggx” of the VisualAPL BSSI_GETqx class is created in the Window_Activate function. The VisualAPL
“GetTableNames()” function in the BSSI_GETqx class “gqx.GETqx()” obtains the mortality table names
data. There are many ways to fill the items in a WPF ListBox control, including “WPF binding”, looping to
set each individual binding, or using the “ltemsSource” property of the”|lbMortTableNames” illustrated
below. Finally the first mortality table name (index origin 0 in C#) is selected as the default mortality
table.

| &%) BSSICEOL - Microsoft Visual Studio (Administrator) S SR E
it .

File Edit View Refactor Project Build Debug Data Tools Window Help
;@'Q'Egﬁi%%.j|q'-”'v__:",_iPDeI:}ug >

B Rl fE =2 003 n3 a0 R0

g Cielo Explorer | Start Page | GETcpapl rWindmlmnﬁfm—'x

"%8 BSSLCEOL.Windowl - J\} Window_Activated(object sender, Event

4l

=

b private void Window_Activated(object sender, EventArgs e)

{
BSSlL GETogx. GETox gax = new BSSl GETg. GETax();
IbMaortTableMames.ltemsSource = ggx.GetTableNames();
IbMortTableNames.Selectedindex = 0; L

L } N
j,:'j. Error List|

Item(s) S5aved Ln 36 Col 43 Ch 47 NS
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The code-behind file “Window1.xaml.cs” file contains the C# event handler “bnCalc_Click” function

where:

e The user-entered age (as a string) in the tbAge.Text TextBox property is accessed

e The user-entered age (as a string) is validated using the VisualAPL IsNonNegativelnteger
function

e The user-entered age is converted to an integer

e The user-selected mortality table index in the IbMortTableNames ListBox is accessed

e The user entered values are passed as arguments to the VisualAPL CurtateExpectationOfLife()
and the result is displayed in the tbCEOL.Text TextBox property

BSSLCEOL - Microsoft Visual Studio (Admin @lﬂu
File Edit View Refactor Project Build Debug Data Tools Window Help
@3- i3-S @ % @9 - -&-5 b Dbug - AnyCPU - | :
i h el sE = 2 | QB E EaE ARG
Start Page | Cielo Explorer | GETqx.apl | Windowl.xam} Windowl.xaml.cs > X
%4 BSSI_CEOL Windowl + | §®bnCale_Click(object sender, RoutedEventArgs €) -
& private void bnCalc_Click{object sender, RoutedEventArgs e) =
{

BSSI_GETgx.GETax ggx = new BSSI_GETax.GETgx();
string Age = thAge. Text;
string es = ggx.IsNonMNegativelnteger(Age);

xodjo0 L ¢ 1e101dig Janes
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if (es 1= null)

{ I
NessageBox.Show{es, "Please enter a valid Age"); A

¥

else Tl

{

int age = Converi.Tolnt32(Age);
tbCEOL. Text = g CurtateExpectionOfLife(1 + IbMortTableNames.Selectedindex, age). ToString();
¥
i } -
_'5 Error List|
Item(s) Saved Ln 34 Col10 Ch 17 INS




Test (Debug) the Completed Solution

The Visual Studio 2008 “Debug > Start Debugging” (F5) is used to test the application system solution.
Visual Studio 2008 will compile the C# WPF GUI and the VisualAPL class library and then display the GUI
ready for user input. Compile errors and warnings, if any, will be displayed in the
Errors/Warnings/Messages tabs in the Visual Studio 2008 programming window.

.
i | Curtate Expectation of Life L= | B eS|

Select a Mortality Table:

1858 US AE, Age MNearest, Unisax

1899 US McClintock's Annuitant

1918 US AM(5), Age Mearest, Unisex

1928 US Combined Annuity, Male

1939-44 LS S04 Basic, Male+Female, Age nearest
1851 US GAM, Male

1951 US C5I Basic, Age Next, Male & Female
1871 US GAM, Male

1883 US [AM Basic, Male

1854 US UP-54, Male

RP-2000 Male Combined Healthy

RP-2000 Female Combined Healthy

Enter an integral age: 50

Calculate Curtate Expectation of Life

Curtate Expectation of Life:




Clicking the “Calculate...” button causes the application system to perform the required calculations
when valid entries are provided by the user:

' Curtate Expectation of Life L= | B [

Select a Mortality Table:

1858 US AE, Age Mearest, Unisex

18599 S McClintock’s Annuitant

1918 US AM(5), Age Mearest, Unisex

1928 US Combined Annuity, Male

1939-44 US 504 Basic, Male+Female, Age nearest
1951 Us GAM, Male

1961 US C5I Basic, Age Mext, Male & Female
1971 Us GAM, Male

1983 US [AM Basic, Male

1924 Us UP-94, Male

RP-2000 Male Combined Healthy

RP-2000 Female Combined Healthy

Enter an integral age: E5

Calculate Curtate Expectation of Life

Curtate Expectation of Life: 17.1077118516128




Clicking the “Calculate...” button causes the application system to display the MessageBox error
message when invalid entries are provided by the user:

B " Curtate Expectation of Life

Select a Mortality Table:

1868 U5 AE, Age Nearest, Unisex

1899 US McClintock's Annuitant

1918 US AM(3), Age Nearest, Unisex

1928 US Combined Annuity, Male

1939-44 US 504 Basic, Male+Female, Age nearest
1951 US GAM, Male

1961 U5 C5I Basic, Age Mext, Male & Female
1971 US GAM, Male

1983 US [aM Basic, Male

19494 S UP-94 Male

RP-2000 Male Combined Healthy

RP-2000 Female Combined Healthy

Enter an integral age: InvalidEntry

Calculate Curtate Expectation of Life

Curtate Expectation of Life:

Please enter a valid A...

= — ol

Walue is not a number!

Click the [X] icon in the upper right corner of the WPF GUI or use the Visual Studio 2008 “Debug > Stop
Debugging” (Shift+F5) to end the debugging session.



Create the Deployment (.msi) Project

To deploy the completed application a Microsoft ‘installer’ project is added to the solution. From the
Microsoft Visual Studio 2008 Solution Explorer, right click the “Solution ‘BSSI_CEOL’ (2 projects)” node
and select “Add > New Project...”:

Ele Edit View

G- S H @ %SR9 -0 S5 b Debug

Project  Build Debug

Data

&%) BSSI_CEOL - Microsoft Visual Studio (Administrator)

Tools Window Help

HahoalEE=2 00303850

Cielo Explorer | Start Page” GET@pcapl | Windowlsxaml} Windowloamles] | >

“ GETox
g

v W GETou.GetTa

WSS=WBS.Worksheg
WE=WSE.get_ltem(1)
TVR=WS5.get_Range(
TVE=TVR.Cells.Value

xaqooL ¢ |1aiojd g Janes

qx=120p0

:FOR1:N 1120
qx[]=TVS.GetValue

:ENDFOR

@

L

Mew Project...
Existing Project...
MNew Web Site...
Existing Web Site...

#,

Build Solution
Rebuild Solution
Clean Solution
Batch Build...

Configuration Manager...

Project Dependencies...

Project Build Order...

Add

Set StartUp Projects...

Paste

Renarme

MNew Itemn...
Existing Item...

MNew Sclution Folder

T

B]

Open Folder in Windows Explorer

Properties

> Any CPU

- [=d Properties

f- [»a] References

- ] App.xaml

- B Windowlaml

|7 BSSL GETqx

f-- [+ References
1] GETq.apl

L
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In the Microsoft Visual Studio 2008 “Add New Project” dialog, select “Other Project Types > Setup and
Deployment > Setup Wizard” and enter an appropriate name for the .msi project:

Add New Project . Y T T .. |2 [
Project types: Templates: MET Framework 3.5 - ]
Visual CF Visual Studic installed templates
Windows 7! Setup Project
Web : & Web Setup Project
E;g;rtlng %gMerge Module Project
Workflow LE Setup Wizard
Visual APL FHICAB Project
Other Languages My Templates
Other Project Types {Search Online Ternplates...
Setup and Deployment
Extensibility

Create a Windows Installer project with th e-éid of a wizard.

Mame: BSSI CEOL Setup

Location;

C:ABSSI_CEOLNBSSL CECOL

- Browse...

| ok

/|

Cancel ]




Click the “Next” button to continue creating the deployment project:

Tew W Taae W R

Setup Wizard (1 of 5)

Welcome to the Setup Project Wizard

This wizard will lead you through the steps of creating a setup project.
A setup project creates an installer for your application.

The project that is created can be used immediately or further customized to
add extra features not covered by this wizard.

Click Mext to create a new setup project, or Cancel to exit the wizard,

< Previous H Next » I | Finizh l ’ Cancel




Select “create a setup for a Windows application” and click the “Next” button.

= - W LT

Setup Wizard (2 of 5)

Choose a project type

Do you want to create a setup program to install an application?

@ Create a setup for a Windows application

(") Create a setup for a web application

Do you want to create a redistributable package?

() Create a merge module for Windows Installer

(") Create a downloadable CAB file

The type of project determines where and how files will be installed on a target computer.

= Previous ] [

|

Finish

||

Cancel




Select the files to include in the .msi installer. Generally the source files should not be included. Click the
“Next” button to continue with the wizard:

Setup Wizard (3 of 5) .- LD ]

Choose project outputs to include r_'l )

You can include outputs from other projects in your sclution. | g

Which project output groups do you want to include?
Localized resources from BS5I_CEOL

AML Serialization Assemnblies from BSSI_CECL
Content Files from BSSL_CEOQL

[¥] Primary output from BSSL_CEOL

[7] Source Files from BSSI_CEOL

[7] Debug Symbols from BSSI_CEOL

[7] Documentation Files from BSSI_CEOL

[¥] Primary Output from BSSL_GETqx =
Content Files from BSSI_GETqx

Localized Resources from B55I_GETgx

»

m

[7] Documentation Files from BSSL_GETqx bt
Description:
Contains the XML serialization assemnblies for the project. -

< Previous H Mext = ] ’ Finish l ’ Cancel




Because the “Selected Society Of Actuaries Tables.xIsx” Excel workbook is part of the solution, click the
“Add..."” button to include it in the .msi project:

i . B i
Setup Wizard (4 of 5) - LD ]
Choose files to include I_jl _
You can add files such as ReadMe files or HTML pages to the setup. ’ﬂﬁ\y

Which additional files do you want to include?

< Previous H Mext = ] ’ Finish l ’ Cancel




Browse to the Excel workbook location, select the file and click the “Open” button to include it in the
.msi project:

‘ Organize = ~ I New Folder

Estarietinke E Mame Size Date modified
B Docirmenis [m] BSSI_CEOL exe 10KB  5/15/2009 1:50 PM
_ ] BSSI_CEOL.pdb 28 KB 5/15/2009 1:50 PM
i, Prject 87 BSS]_CEOL.vshost.exe 14KE  5/15/2009 1:50 PM
U Recently Changed || BSSI CEOL.vshost.exe.manifest 1KB  7/21/20071:33 AM
Bl Desktop %] BSSLGETqe.dlll 16 KB 5/15/2009 1:50 PM
%5 Recent Places & B55_GETqu.pdb 18 KB 5/15/2009 1:50 PM
8 Computer [v] 2] Selected Society O Actuaries Tables.xdsx 32KB  4/20/2009 5:43 AM
E] Pictures
Q‘ Music
More »»
Folders ~ .
File name: Selectzd Society Of Actuaries Tables sk » | AlFies () -
[ Open [v] [ Cancel |




Click the “Next” button to continue with the .msi wizard:

Setup Wizard (4 of 5)

Choose files to include

You can add files such as ReadMe files or HTML pages to the setup.

Which additional files do you want to include?

C:ABSSL CEOLVBSST CEOLNBSSI CEQL\bin\Debugh\Selected Society Of Actuaries Tables.xlsx

Il o

Remove

< Previous ] ’ Mext =

|| Cancel




Review the .msi project summary and if it is acceptable, click the “Finish” button to complete the .msi
wizard:

Setup Wizard (5 of 5) : . LD ]

Create Project |
The wizard will now create a project based on your choices. - M_ﬂ,l

Summary:

Project type: Create a setup for a Windows application »

Project groups to include:
Localized resources from B5SI_CEOL
KML Serialization Assemblies from BSSL CEOL
Content Files from BSSI_CEOL
Primary cutput from BSS5I_CEOL
Primary Output from B55I_GETgx
Content Files from B55L_GETqx
Localized Resources from B551 GETgx
XML Serialization Assemblies from B55I GETqx

Additional files:
C:A\BSSI CECLABSSL CEOLABSSL CEQL\bin\DebughSelected Society Of Actuaries Tables.xlsx

Project Directory: C\BSSI_CEOLABSSI CEOL\BSSI_CEOL Setup’BS5SI_CEOL_Setup.vdproj

[ esct Finish J ’ Cancel




There may be some properties of the .msi project which should be modified which are not included in
the Setup Wizard. To access these propertied, in the Visual Studio 2008 Solution Explorer, right click on
the setup project node and select “View > File System”:

File Edit View Project Build Debug Data Tools Window Help
-.IJ RN~ - AW N --“vi‘d-;ﬂ-:ﬂ>|>aebug + Any CPU _—
b hoar |SE55 = S |3 AR ARG

L'IH‘ Cielo Explorer | Start Page” GETqx.apl wmamuamii Windo  ° Lol A
o =N 3 21 o W o0
S ||| GETqx v WGETc (s & e B G 2
i é - : z IE Solution 'BSSI_CECQL' (3 projects) -ll=
g public function string[] GetTableNames() & @ BSSI CEOL 4
=3 { rl- [Zd Properties =1
1S | pio<1 |«3] References %
ig WBFN<Directory.GetCurrentDirectory()+ &) Appxaml &
s Tables.xlsx" m Eﬂwé’;‘“"l il <
= _ . . = = ox =il wa
=] =
= xl=new Extl:el.lf'\ppllcailonCIass() e Felivetaes ;

M=TypeMissing | . 1) GETqx.apl E:

WBS=xl.Workbooks.Open(WB™ " -B"I-d. BSSLCEOL_Setup

ul = -

WSS=WBS.Worksheets . | Detected Dependencies

WS=WS5.qet ltem(1} Rebuild i +88 Microsoft NET Framework

TNR= El File System View » -3 APLMext.APL.dII

<2 APLMext.APL.Externallnterfac
= ma i Add 3

TNS= 5 Begeiry " |l .3 APLNet.APLOpDefinedll

result; 41| File Types Install .3 AplNext.DataObjects.d

FOR| 29| userinterface Uninstall -3 BSSLGETgx.dll

b= Fga| Custom Actions & | Cut ool SNL&E'_d” ; :
‘END L5l XML Serialization Assemblies fro =
%‘. Launch Conditions )( Remove m—| +
|_£& Error List| Rename
Ready Properties Ch22 INS




Right click the “Application Folder” node below the “File System on Target Machine” node and select the

“Properties Window”:

 BSSI_CEOL - Microsoft Visual Studio (Administrator)

File Edit WView Project Build Debug Data Tools Action Window Help

P - - | # Ga @]9 -~ - -5 b Debug + Any CPU
File System (BSSI_CEOL _Setup)| Cj Ty — i

g File System on Target Machine Mame
e ; -3 APLNext. APL.dll
- DESh -3 APLNext. APL Externallnte
Create Shortcut to Application Folder Programs Menu .03 APLNext APL.OpDefine.d
§a | Cut -3 AplNext.DataObjects.dll
[ | Paste D3 BSSL_ GETape.dll
¥ | Delete {2}, Content Files from BSSI_(
D A *-,5_43 Content Files from BSSI_
- 'zl Localized resources fram

E,'J Localized Resources frorr
(=5 Primary output from BSS
(24 Primary Output from BSS
=] Selected Society Of Actu;
< SMLAE.dII

L2}, XML Serialization Assemk
L=}, XML Serialization Assemk

|_£& Error List

Ready




”n u

The “[ProgramFilesFolder]”, “[Manufacturer]” and “[ProductName]” properties may be edited:

3 BSSI CEOL - Microsoft Visual Studic (Administrator)
File Edit Wiew Project Build Debug Data Tools Window Help
- - e %GR 9 - ™ L5 b Debug - Any CPU

4
=
B
—

Ul -~ File System (BSSI_CEOL Setup) | ! [E3

2 : ; ¢ " -

° 1B File System on Target Machine Application Folder File Installation Properties =

2 (1]

: me [ :

B AlwaysCreate Falze ‘gl

e Cendition 2

=1 Defaultlocation [ProgramFilesFolder][Manufacturer]\[ProductMame] || 2

g—, Property TARGETDIR m

& Transitive Falze o
g
o
o
&
=
@
=

(Name)
Specifies the name of the selected folder. Read-only for special folders
||E Error Ustl

Ready



The modified properties will be incorporated into the .msi installer when the programmer builds the
setup project from Microsoft Visual Studio. In the example below the “manufacturer” and “product
name” have been modified.

| &) BSSI CEOL - Microsoft Visual Studio JLElM
| File Edit View Project Build Debug Data Tools Window Help
Py - e P | % B2 @S9 - - D15 | b Debug ~ Any CPU - | % %
| - File System (BSSI_CEOL Setup)| ¢ " , [
EE.P 18} File System on Target Machine Application Folder File Installation Properties - —SU
= =
] i[5 Application Folder | = L
& .23 User's Desktop ! S o
=3 : (Name] Application Folder —
=] i.[23 User's Programs Menu oy
o AlwaysCreate False g
b Condition =
= DefaultLocation [ProgramFilesFolder][BSSI[WCEOL] §'
% Property TARGETDIR m
— Transitive False E
z
a9
@
DefaultLocation 2
Specifies the default location where a folder will be installed on the target computer g

_?'a Error List

Ready




In the Visual Studio 2008 Solution Explorer, right click on the .msi project (“BSSI_CEOL_Setup”) node and
select “Build” to create the .msi installer for the solution:

&) BSSLCEOL - Microsoft Visual Studio [Aqmin'stmmg' - ol S

File Edit View Project Build Debug Data Tools Window Help
E@'ﬂ'ﬁ'ﬂﬂl?ﬂ—_'-'I-'_"'_*'1|:-|"'1""'\;H*__$|FDebug - ';'
Db ael=El=2003 85853

] g :
@ 1 : : ; [ Solution 'BSSI_CEOL' (3 projects) E_
m < public function strin¢| =, =3 pssi_crolL o
= 5
=] | [~ =4 Properties JEI
2 oio«1 5 References @
% WBFN«Directory - &) Appxaml =
i . X (=]
e Selected Society Of Act| | - [l Windowlxam| 2
g xl=new Excel.Ap & (B BSSIGETx B
= o [ [ [l References =
M=Type.Missing .. T GETqr.apl %
WBS=xL.Warkbocl &, = EESREIER &
hetd [ i etected Dependencies =
M, M, M, M =X Build Eg D d Depend E
Wss Rebuild | I"_:Tﬂl XML Senialization Assemblies from [ g:"i
WS I I e
al - 155 Content Files from _GETqx
TNR Add Ll | L;% Localized resources from BSSL_CEOQ
TNsl‘ T - 12}, Content Files from BSSL_CEOL (Acti
result E i
Uninstall Lié chalrzed Resources from BSSI_GET
FOR L =] Primary output from BSSL_CEOL (Ac
res & | Cut 3 L_;=;,r1_| XML Serialization Assemblies from E
-END ¥ | Remove - 2] Selected Society Of Actuaries Table
x Rename L i | P
= : —
¢ Error List Properties

Ready




To test the solution .msi installer, close Microsoft Visual Studio 2008, use Windows Explorer to browse
to the “\debug\” subdirectory of the .msi installer and double click the .msi installer:

— =
L ——————————
)| |« BSSLCEOL » BSSLCEOL » BSSLCEOL Setup » Debug - | 42 | search o
Al = e — = e e =
File Edit View Tools Help
‘ Organize ~ Views = g Install ~ (@ Burn
Folders v ([ Name : Date modified
|, BSSLCEOL - | [7]i5BSSI_CEOL Setup.msi 5/15/2009 2:50 PM
Ju BSSI_CEOL = L) setup.exe 5/15/2009 2:50 PM
I Ju BSSI CEOL L
i || BSSI_CEOL Setup
1. Debug
.. Release
J BSSI_GETqx - |4 m 3

The .msi installer form will be presented — click the “Next” button:

& BSSI CEOL Setup

The inztaller will guide you through the steps required to ingtall BSS1_CEOL_Setup on your
camputer.

WARMIMG: Thiz computer program is protected by copyright law and international treaties.
Unauthorized duplication or digtribution of thiz program, or any portion of it, may result in gevere civil
or criminal penalties, and will be prozecuted to the masimum extent pozsible under the law.

[ e ]




Select the installation folder and scope of the installation and click the “Next” button:

') BSSLCEOL Setup

Select Installation Folder

The ingtaller will ingtall BSS1_CEOL_Setup to the following folder.

T o inztall in thiz falder, click "Mext'. Ta install ta a different falder, enter it below ar click "Browse".

Folder:
C:AProgram Filesh, [ Browse... ]

[ Disk Cost.. ]

Install BS51_CEOL_Setup for yourself, or for anyone who uses this computer:

(71 Just me

Cancel ] [ ¢ Back ] [ Mewt > ]




Click the “Next” button to continue:

') BSSLCEOL Setup_

| Confirm Installation

The ingtaller iz ready to install BS51_CEOL_Setup on vour computer.

Click "Mext" to start the installation.

Cancel ] [ ¢ Back ] E et > 1




This form will be displayed while the installation is occurring:

| BSSLCEOL Setup

Installing BSSI_CEOL_Setup

BSSI_CEOL_Setup iz being installed.

Pleasze wai...

[ Cancel ] | < Back | | MHewt >




Click the “Close” button to complete the installation:

'8 BSSLCEOL Setup

| Installation Complete

BS5I_CEOL_Setup has been successfully installed.

Click "Cloze" to exit,

Pleaze usze Windows Update ta check for any critical updates tothe MET Framework.

Cancel | | < Back | E Cloze i




To test the application system solution as installed by the .msi, browse to the location where the

application system was installed by the .msi installer and double click the application system .exe file

(“BSSI_CEOL.exe"):

Eile Edit Miew Tools Help

‘ Organize + ~ [ Open ™6 E-mail (& Eurn
Folders v | [[] Name
| BSSLCEOL + | |%/APLNext.APLdI

| 1) BSSIX_20090510.zip

EBPII20090510.7i %] APLNext.APL.OpDefine.dIl
p

L KAV i | %] ApIMext.DataObjects.dll
| Lexar | []m1BSSICEOL.exe

b MSOCach{"Eijc deseription: BSSI CEOL o

14 NetAccess File version: 1.0.0.0
! MetScreen| Date created: 5/15/2009 2:53 PM NLAE.dI|
Size: 10.0 KB

%] APLNext. APL Externallnterfaces.dll

ected Society Of Actuaries Tablesxlsx

Date modified

3/6/2009 10:20 AM
3/6/2009 10:20 AM
3/6/2009 10:20 AM
3/6/2009 10:20 AM
5/15/2009 2:53 PM
5/15/2009 2:53 PM
4/20/2009 5:43 AM
3/6/2009 10:20 AM

1. Nikon_Sca : )

Type

Application Extens...
Application Extens...
Application Extens...
Application Extens...
Application
Application Extens...
Microsoft Office E...
Application Extens...

The application system main form will be presented and the application can be now be used:

8 Curtate Expectation of Life
Select a Mortality Table:

18568 US AE, Age MNearest, Unisex

1899 US McClintock's Annuitant

1918 US AM(5), Age Mearest, Unisex

1928 US Combined Annuity, Male

1939-44 LS 504 Basic, Male+Female, Age nearest
1951 US GAM, Male

1951 US C5I Basic, Age Mext, Male & Female
1971 US GAM, Male

1983 US [AM Basic, Male

1994 US UP-94, Male

RP-2000 Male Combined Healthy

RP-2000 Female Combined Healthy

Enter an integral age: 30

Calculate Curtate Expectation of Life

Curtate Expectation of Life:




The “Builds” which have been illustrated are configured (by default by Microsoft Visual Studio 2008) as
“Debug builds”. This means that incorporated into the resulting compiled code will be debugging
information useful to a Visual Studio 2008 programmer. The “Debug builds” are placed into the
“..\bin\debug\” subdirectories. Eventually when the application system solution projects and the
associated .msi installer project are thoroughly tested a production version of the compiled files should
be prepared. This is controlled by the Visual Studio 2008 Configuration Manager. In the Visual Studio
2008 Solution Explorer, right click the “Solution...” node and select “Configuration Manager...”:

r“ BSSLCEOL - Microsoft Visual Studio (Administrator)
.- File Edit View Project Builld Debug Data Tools Window Help
- e | 6 G 9-™- L -E | b Debug » Any CPU - | @ %
il sk b oar|s=s= =0 (PR & 852

. GETqx.apl| Windowl.xaml | Windowl.xaml.cs | Start Page | Cielo Explorer |

41

‘Solution Explorer - =X

iy
@ i
2 -
2 : : e — : 2551 CEOL' (3 projects)
m #region Using directives £ | Build Solution EOL
= . = x
s using System; Rebuild Solution perties
;; using System.Collections.Generic; Clean Solution Erences
i . xaml
= us!ng Syslem."l'ext,l . Batch Build... -
=1 using System.Runtime.InteropServices e k- :
(=3 ¥ GATIQUration anager... clgx
7 refbyname Microsoft. Office.Interop.Excel J J Erjnces

using Microsoft. Office.Interop Pt tependentres..

|sa!uadmd g|mam S5E|D) E|JBJUIGKEI uojpn|og E;1|

: : q.apl
using Microsoft. Office.Interop.Excel Project Build Order... EOL_Setup E
using System.lO Add b lcted Dependencies
#endregion Set StartUp Projects... L Serialization Assemblies fro
nary Output from BSSLGETq
% | Paste -
SE tent Files from BSSLGETqu {0
= nameslpace BSS'_GEqu{ Rename alized resources from BSSLC
public class GETax{ 3 tent Files from BSSLCEOL (2

[1 | Open Folder in Windows Explorer

public function string[] GetfTableNames() alized Resources from BSSLC
{ Properties nary output from BSSI_CEOL —
L5l XML Serialization Assemblies fro _

gio«1 e

[T | r

|_'E, Error List|
Ready




The “Configuration” option can be modified to “Release” when it is appropriate to build the solution

files for a production environment:

Configuraticn Manager

Active solution configuration: Active solution platform:

Debug ~| [Any cPU - |
Project contexts (check the project configurations to build or deploy):
Project Configuration Platform Build
BSSICEOL Debug [+] Any cPU [~]
== Cr — =
B5SI_GETqx N 2 Any CPU
<Edit..>

Close

It is also possible to deploy a solution as a 1-click installer published to a web server. This topic is not

covered here.



