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1. Overview

1.1 Introduction

Pagos Spreadsheet Component 4 (PSC) is a Microsoft Excel-compatible engine which can be
embedded into web applications to process Excel files on a server. This simplifies
maintaining and deploying Excel models as new versions don’t need to be sent to end users
but can be installed, e.g., on a company’s intranet server. Furthermore, maintenance and
license costs can be decreased, as end users don’t need to have Excel versions installed any
longer.

PSC is available as Lite, Standard and Enterprise Edition on Windows. All editions provide a
COM, a .NET and a Java interface to integrate PSC easily on today’s platforms. PSC is also
available on various Unix platforms. On Unix, only the Enterprise Edition with the Java
interface is available.

All editions provide very similar interfaces. They consist of a few objects used primarily to
load an Excel file and access worksheet cells. It is possible to change values, formulas and
cell formats in a worksheet or to fetch values, formulas and cell formats from a worksheet.
Whenever a value is fetched, the formula of the respective cell is processed by the engine to
update the value (if, for example, values in depending cells have been changed). The engine
can be used in popular server-side development environments such as ASP.NET and JSP.
Web applications built with server-side scripts enable end users to use Excel models in their
web browser for both calculating and reporting.

In order to support developers PSC ships a migration and testing utility called Ssdiff.! Ssdiff
helps to migrate Excel-based applications to PSC. It can examine Excel files, measure
loading, and processing times, measure memory consumption, and can check whether formula
results in PSC match Excel results.

Although PSC has been developed for server-side usage, it is possible to include the engine in
a stand-alone desktop application. The desktop application can be shipped and installed by
end users who can then use PSC internally.

However, every PSC installation must be activated to use the engine. For trial purposes the
Lite Edition can be used for 30 days before it must be activated.

An activation wizard is used to activate PSC. If it is to be used in a desktop application, it is
recommended that the setup file be shipped separately and end users asked to install PSC first.
End users must then buy a license to activate before they can use the desktop application to
use PSC internally.

1.2 What’s new?
1.2.1 Version 5.1

The latest version 5.1 was released on December 7, 2009:

! Only Enterprise Edition.
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e Image support

e Merged cell support

e Support for relative references

e Cut/Copy/Paste support

e Support for Fill Down

e Chart improvements

e Improvements in memory consumption
e Performance improvements

e Improved number formatting

1.2.2 Version 5.0

The latest version 5.0 was released on April 13, 2009:

e Reduced number of DLLs

Support for Visual Studio 2008
e Pivot Table improvements

e Support for 5 new worksheet formulas: DCOUNTA, ODDFPRICE, ODDFYIELD,
ODDLPRICE, ODDLYIELD

e Chart Improvements
1.2.3 Version 4.6
The latest version 4.6 was released on September 29, 2008:
e Support for reading and writing Excel 2007 (XLSX) file format
e Support for editing merged cells
e Misc improvements in the Chart Module
1.2.4 Version 4.5
The latest version 4.5 was released on February 15, 2008:
e Chart support is improved. Following chart types are added:
o Stock: High-Low-Close

o Stock: Open-High-Low-Close
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o Bubble
Support for Text Property

Support for Goal Seek feature

1.2.5 Version 4.4

The latest version 4.4 was released on December 3, 2007:

Pivot tables in Excel files are loaded and can be accessed and manipulated through the
API.

25 Excel formulas were added.

International Excel files can be loaded and saved correctly as PSC 4.4 supports
Unicode.

The .NET edition is based on the .NET 2.0 Framework.

1.2.6 Version 4.3

PSC 4.3 was released on June 29, 2007:

The engine was optimized for multithreaded applications: Workbooks can now be
accessed concurrently by different threads without threads having to wait for each
other.

Built-in chart engine: Charts contained in XLS files are parsed and can be accessed
and saved to files.

More than 40 formulas have been improved and made more Excel-compliant.

1.2.7 Version 4.2

PSC 4.2 was released on April 6, 2007:
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The engine went through a major overhaul for a better performance and more
flexibility. It supports now dynamic worksheets which grow when cells are inserted
and shrink when cells are deleted. PSC now also supports setting formulas in cells
dynamically and changing worksheets on the fly just as Excel.

PSC can now read and save workbooks in the Excel 2003 XML file format.

PSC supports cell formats which are loaded when a workbook is read from an Excel
2003 XML file and saved when a workbook is stored as an Excel 2003 XML file. Cell
formats can be accessed via the API.

Lookup formulas have been improved for a better performance.



1.2.8 Version 4.1
PSC 4.1 was released on October 18, 2006:
e Itis the first version to support 300 Excel formulas.

e PSC can be used for the first time on Unix. The Java edition of PSC is now officially
supported on Red Hat Enterprise Linux 4 (on Intel x86) and Solaris 10 (on Sparc).

1.2.9 Version 4.0

PSC 4.0 was released on July 7, 2006 on Windows, supporting various platforms and
programming languages including COM, .NET and Java. While PSC 4.0 seems to be just
another major version there have been many far reaching internal changes :

e Brand new and completely overhauled architecture based solely on the official C++
standard and Boost C++ libraries, the precursors of the next C++ standard version to
come.

o Native spreadsheet engine used by all editions for faster processing than pure .NET or
Java spreadsheet components.

e Two versions of each interface with one having explicit multithreading support and
synchronizing threads accessing PSC automatically.?

e COM interface uses MTA for best performance, which can especially be seen on 11S 6
as it can be configured to use MTA for ASP web pages.

e Java interface without COM dependency for better performance.

e Full sgupport for matrix formulas. New testing utility, Ssdiff, to support migrating to
PSC.

2 Only Enterprise Edition.

® Only Enterprise Edition.
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2. Editions

2.1 Enterprise Edition

The Enterprise Edition has full support for everything which has been developed for PSC 4. It
is the successor of the Professional Edition of PSC 3. There are no restrictions — all features
and functions are available. This is the recommended edition to be used on servers.

2.2 Standard Edition

The Standard Edition can only parse XLS files with a size less than 1 MB and XML files with
a size less than 6 MB. The Standard Edition does not support the external formulas

SQLOPEN and SQLGET.

Interfaces are not synchronized and can not be safely used in a multithreaded application.
Ssdiff is missing and is not shipped with the Standard Edition either.

2.3 Lite Edition

The Lite Edition has the same restrictions as the Standard Edition but can only parse XLS
files with a size less than 200 KB and XML files with a size less than 600 KB. However the
Lite Edition supports a 30 day trial period: PSC can be used for 30 days before it must be

activated.

3. Installation

3.1 System Requirements

The following table lists the minimum system requirements to use PSC. Recommendations

are given in parentheses:

Operating Systems Windows 2000 or higher Windows 2000 or higher
(Windows XP Pro (Windows XP Pro
recommended) with recommended) with
Windows Installer 3 Windows Installer 3

RAM 256 MB (512 MB 512 MB (1024 MB
recommended) recommended)

Disk Space Requirements 10 MB 10 MB

The minimum RAM highly depends on the size of the Excel files to be loaded. The
spreadsheet engine of PSC allocates less than 7 MB. Excel files, however, require much more
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RAM. While small Excel files might allocate, for example, only 10 to 20 MB, huge Excel
files can allocate several hundred MB.

Depending on the interface the following system requirements must be met, too:

PSC for COM* (11S 6 with ASP as MTA
recommended)
PSC for .NET .NET 2.0 or higher (Visual NET 2.0 or higher

Studio 2005 recommended)

PSC for Java J2SDK 1.5 or higher J2RE 1.5 or higher

3.2 Side by side installation with PSC 3

PSC 4 can be installed side by side with PSC 3. It is not necessary to uninstall PSC 3.
Installing PSC 4 does not affect any programs which use PSC 3. There is no risk in installing
PSC 4 if another version of PSC 3 is already installed.

3.3 Installation with setup wizard

PSC can be easily installed by following the steps in the setup wizard. Installing PSC is not
much different from installing any other Windows application.

However, after PSC is installed you can not start and use a new application by clicking on an
icon in the Windows start menu. PSC is not a Windows application but a component which
can be used by developers, and can be integrated in other applications.

In the program group which will be created by the setup wizard you will find an application
called Ssdiff.® This application can be started directly. However it is only a migration tool
supporting developers moving Excel files from Excel or other applications to PSC. In order to
benefit from all functions of PSC you need to integrate the component in another application.

3.4 Upgrading from PSC 4.x to 5.0

If you use PSC.4.x and want to upgrade to the latest version 5.0 you should uninstall previous
version of PSC. Don’t install PSC.5.0 side by side with PSC.4.x.

* No additional system requirements needed as COM is part of the Windows operating systems and available by
default.

® Only Enterprise Edition.
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3.5 Installation without setup wizard

It is possible to install PSC on a computer without using the setup wizard. PSC is loosely
coupled with the operating system. For example, PSC configuration data is stored in a XML
file instead of the Windows registry.

Installing PSC on a computer without using the setup wizard is simply a matter of copying
libraries. All DLL files which are installed by the setup wizard to the application folder must
be copied to another computer. It is necessary to run the setup wizard on a computer first in
order to get these DLL files, as they are not offered separately.

After the DLL files have been copied to the other computer, the interfaces you want to use to
access PSC must be copied. If you want to use the COM interface of PSC it is also necessary
to register the COM interface on the other computer. This requires access rights to the
Windows registry — COM doesn’t work without having access to the Windows registry.

After all files have been copied, the last step is to activate PSC. The 30 day trial period of the
Lite Edition is only available when you use the setup wizard to install PSC. Therefore
activating is absolutely required on the other computer to make use of PSC. Either use the
activation wizard which also can be simply copied, or contact Pagos if you can’t run a
Windows application on the other computer (if it is for example a web server where you only
have FTP access).
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4. Activation

You can use and evaluate the Lite Edition of PSC for a trial period of 30 days. After the trial
period has expired, you must activate it. The Standard and Enterprise Edition come without a
trial period and must be activated immediately after installation.

You need to buy a license to be able to activate PSC. Activation ensures that you have a paid,
valid license.

In order to activate PSC you must use the activation wizard. You must use the activation
wizard on the same computer you want PSC to be activated on. The license is bound to the
hardware and can not be transferred from one computer to another.

You can activate a PSC installation online or offline. The latter is done with files which must
be exchanged with Pagos by mail.

Pagos Spreadsheet Component Activation Wizard E

Welcome
This wizard lets you activate your Pagos Spreadshest

Zomponent 5.0 Enterprise Edition.

Activation ensures that vou have a valid license,

(=

Click on "Mext" to proceed.

[ Mext = l[ Cancel

After a welcome page, the activation wizard asks for a serial number.
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Pagos Spreadsheet Component Activation Wizard

Serial number
Enter ywour serial number,

Flease enter ywour serial number, It is used ko uniquely identify wour Pagos Spreadshest
Component installation,

Serial numbers are used to identify unique PSC installations. The activation wizard checks
what the user enters. Only after entering a valid serial number can the user proceed.

Pagos Spreadsheet Component Activation Wizard

Activate online or offline

You can choose bebween activating Pagos Spreadsheet Component online or
of fline,

‘ol can activate Pagos Spreadsheet Component online of create an ackivation request file
which wou will send ko Pagos by mail,

If wou received an activation request file select the third option to activate Pagos
Spreadsheet Component now,

() Activate online (requires Internet conneckion)
(¥} Create activation request: file

() Store activation response file

[ < Back. ” Mexk = l[ Cancel ]

Activating a PSC manually is the recommended way. To do so, an activation request file has
to be created and sent to Pagos. Within 48 hours an activation response file is sent back. It
must be installed with the activation wizard.
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Pagos Spreadsheet Component Activation Wizard _ |

%)

Path to activation request file
Select a directory where the activation request file should be saved.

Enter the path where the activation request file should be saved.

ram Files\Pagos Spreadsheet Component For JMET Shackivation request, lic

| o

Brawse ...

[ < Back. ” Finish l[ Cancel ]

Some data is necessary to activate a PSC installation. Both the online and offline activation
use the same data, which is forwarded to the activation server or stored in the activation
request file. Required data for activation is:

e Serial number

e Hardware ID

e [Edition
e Interface
e \ersion

The hardware ID is a hash value and does not reveal any information about a computer
system. It is impossible to learn anything about a computer system by looking at the hardware
ID.
Optional data that is also forwarded but not required for activation is:

e Username

¢ Organization

e Number of CPUs

The username and organization can be removed from the configuration file prior to activating.
Then activating a PSC installation is completely anonymous.
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No other data is forwarded to activate a PSC installation — either when activating online or
offline.

5. Configuration

5.1 Configuration file

The configuration of each PSC edition is based on one XML file. If you have all three PSC
editions with the COM, .NET and Java interface installed you should have three configuration
files.

By default, a configuration file is stored in the application directory of PSC. It is
automatically created by the setup wizard and stores the username and organization which
were entered by the user in the setup wizard.

The configuration files for the three PSC editions are called psc_com.xml, psc_net.xml and
psc_java.xml. All data which is required to configure PSC is stored in these XML files. There
is no data stored elsewhere — neither in the Windows registry nor in any other file.

The configuration files also store the serial number and the license when a PSC installation
has been activated. The activation wizard expects to find the configuration file in the
application directory. After activating PSC the activation wizard stores the serial number and
the license in the configuration file.

When PSC is used by an application, it loads configuration data from the configuration file in
the application directory by default. However, some applications might have no access to the
application directory. For example, a web application might run in a restricted environment
with access to only a very few directories.

For a more flexible configuration the configuration file can be copied to another directory.
When PSC is instantiated a pathname can be specified to tell PSC which configuration file it
should use. This enables applications running in a restricted environment to pass
configuration data — including the license — to PSC.°

5.2 Configuration data
As of PSC 4.4 only four entries are allowed and used in the configuration file:

e Username: Stores the username which is entered by the user in the setup wizard. The
username is forwarded to the activation server when PSC is activated. If you prefer an
anonymous activation remove the username from the configuration file prior to
activating PSC.

e Organization: Stores the organization which is entered by the user in the setup wizard.
The organization is forwarded to the activation server when PSC is activated. If you
prefer an anonymous activation remove the organization from the configuration file
prior to activating PSC.

® This is not supported by PSC for COM. PSC for COM requires the configuration file to be located in the
application directory.
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e Serialkey: Stores the serial key which is entered in the activation wizard when PSC is
activated. Never change the serial key in the configuration file manually as the
activation wizard verifies the format of serial keys.

e License: Stores the license which is saved by the activation wizard after PSC has been
activated. Never change the license as it will make your PSC installation unusable.

Any other entry in the configuration file is ignored. There is no other data which can be added
to the configuration file.

5.3 Location

When PSC is installed the configuration file is copied to the application directory. When you
activate PSC the activation wizard automatically uses the configuration file in the application
directory. However, after activation you are free to copy the configuration file. This might be
necessary; for example, server applications that use PSC might not have access rights to read
a file from the application directory of PSC.

The configuration file can be copied to any directory. When PSC is instantiated it is possible
to specify a pathname to a configuration file. Thus you are flexible to put the configuration
file in any directory you want.”’

By default the configuration file must be in the same directory where psc.dll is located. If PSC
is instantiated without specifying a pathname to a configuration file, psc.dll tries to open the
configuration file in the same directory where it is located. For example, if you copy psc.dll to
the Windows folder you must also copy the configuration file to the Windows folder, if you
don’t want to specify a pathname when instantiating PSC.

6. Software Integration

6.1 Introduction

Integrating PSC enables an application to process Excel files. It is then possible to implement
business logic in an Excel file which can be easily changed and replaced instead of hard-
coding business logic in a programming language.

The kernel of PSC — the engine — is shipped as dynamic libraries. It is implemented in C++
for best performance. While each and every application can benefit from the superb
performance it is not always easy to talk to dynamic C++ libraries directly. Therefore PSC
encapsulates the engine.

PSC comes with three interfaces which make it much easier to integrate the engine in an
application. Instead of talking to a C++ interface in a dynamic library developers can access
the ready-to-use interfaces depending on what platforms and with what programming
language you work.

" This is not supported by PSC for COM. PSC for COM requires the configuration file to be located in the
application directory.
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The help file shipped with PSC contains a tutorial, object model and references for every
interface.

6.2 Migration and Debugging with ssdiff

Ssdiff is a console application which processes Excel files and checks if PSC calculates the
same results as Excel. It replaces the test menu item in the Excel add-in which was shipped
with PSC 3.x. ssdiff is only shipped with the Enterprise Edition.

While the main purpose of ssdiff is to make sure that an Excel file is correctly processed and
returns the same results in PSC as in Excel it can also be used to optimize an Excel file. Ssdiff
supports an emulation mode in which it behaves like a standard application using PSC to load
and process an Excel file. In emulation mode ssdiff shows processing times and memory
consumption.

Ssdiff gives immediate feedback when an Excel file is changed. It can handle any Excel file —
it is not necessary to create specific test applications. Thus it is possible to see easily which
changes in an Excel file boost the performance of PSC.

I I
B

SpreadsheetDiff — Copyright <C» Z2BA6—-20A7 Pagos,. Inc. All rights reserved.

Dizplayz differences hetween Pagosz Spreadsheet Component and Microsoft Excel.

llzage: SpreadsheetDiff [-i <type>] [-e <number>]1 [-» <range>] [-pedanticl .
[-2]1 [-emu] [-cachel <{excelfile.xl=s> [...]1]

—i <{type> ignowres cells of specified type: type must he either ‘number’ .
‘string’, ‘bhool’. ‘error’, ‘datetime’ or ‘array’; type ‘error’
can be szpecialized after an egqual szign C(eg. 'error=HNAME?’>

—e {number> acceptable difference C(epsilon? in percent between numbers;
default iz B.888A1

—r <{range> processes only the specified range of the Excel file<s); range
must include a worksheet name feg. Sheet1?Al:B28>
prints error message if types don't match; without this option
numbhers and datetimes are compared
silent mode with only errors being printed
emulates a standard application;: measures parsing and processing
times and memory consumption Conly Microsoft Windows?» without
looking for differences
parszes cached formula results instead of formulas; muzt bhe used
with —emu and iz ignored otherwize

C:~Program Filesz“Pagos Spreadsheet Component for _MET 4>

Ssdiff can help finding compatibility problems between Excel and PSC. There can be
problems when loading an Excel file and when processing formulas. When you want to test
an Excel file the first time just start ssdiff and pass the pathname of the Excel file as the only
argument:

ssdiff.exe Testfile.xls

You will see ssdiff trying to open the file, iterating over worksheets and processing formulas.
Ssdiff will show you any differences found between Excel and PSC.

If ssdiff prints an error message you have to find out what causes the error. If ssdiff aborts
while trying to open the file, use this command next:

ssdiff.exe Testfile.xls —-emu -cache
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Ssdiff will now skip parsing formulas. The option —cache makes ssdiff to read cached values
only (the results of formulas stored by Excel). As —cache can only be used together with —emu
we have to add this option, too.

If opening the file fails again it is highly possible that the problem is caused by a defined
name.

If the file can be opened the error is probably caused by a formula somewhere in the
workbook. Unfortunately it is not possible now with ssdiff to find out which formula in which
cell actually causes the problem. It is recommended to drop one worksheet after the other
until ssdiff can open the Excel file. Then it is known in which worksheet the problematic
formula is located.

If the Excel file can be opened but processing formulas causes a problem you can use the —r
option to process only certain cells. The following command processes only the formulas in
the range A1:Z100 of the worksheet Sheetl.:

ssdiff.exe Testfile.xls -r Sheetl!A1:72100

If the formula in cell M10 causes problems you can only process this formula with this
command:

ssdiff.exe Testfile.xls —-r Sheetl!MI10

If you know that a formula in a certain cell returns a different result in PSC than in Excel
check if it is a nested formula. Try to make it less complicated. Resolve references yourself by
passing values directly to formulas. Remove a nested formula and pass the value which you
expect to be returned by the nested formula directly. After every change start ssdiff again to
process the respective formula. This will help you to narrow down the problem to the exact
formula and arguments which cause it.

7. Deployment

As PSC is a component which is integrated and used by other applications these other
applications must be able to access the files PSC is made of. We are talking about link
libraries — DLLs in Windows — which play together to provide all the functions PSC is known
of. Of course the link libraries of PSC must have access to the XML configuration file when
PSC is instantiated.

By default all DLLs of PSC are installed to the application directory. When you build an
application which makes use of PSC you must make sure that the DLLs of PSC 4 can be
found by your application when you start it.

The setup file of the Java edition can add the application directory to the system variable
PATH. There is a checkbox in the setup wizard which you can activate — it is unchecked by
default. The reason it is unchecked is that you must not add an application directory to the
system variable PATH if you install both the Java and .NET edition. Otherwise both your
Java and .NET applications will try to use either PSC for Java or PSC for .NET — one of the
two application directories is obviously the first one in PATH. However either your Java or
NET applications will fail then as for one of the two the license won’t validate. If you do not
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plan to install both the Java and .NET interface you can activate the checkbox and let the
setup wizard update the system variable PATH.

For detailed information how Windows resolves DLL dependencies see
http://msdn.microsoft.com/library/en-us/dliproc/base/dynamic-
link library search order.asp?frame=true.

Java applications expect the Java interface of PSC to find in the class path. The respective
class files are installed in the file psc.jar in the application directory of PSC for Java. Either
psc.jar is copied to the application directory of the Java application or the file is added to the
class path.

The Java interface loads Pagos.Spreadsheet.Java.dll in order to access PSC. This DLL again
depends on all the other DLLs which are installed to the application directory of PSC. It is the
responsibility of the application developer that Pagos.Spreadsheet.Java.dll and the other DLLs
can be found. This can be done by either adding the application directory of PSC for Java to
the system variable PATH (what the setup wizard can do for you automatically) or by copying
all DLLs to the application directory of the Java application.

8. Uninstallation

PSC 4 can be uninstalled with Add or Remove Programs in the Control Panel. When PSC is
uninstalled all files in the application directory are removed except the XML configuration
file.

The XML configuration file is not removed as it does not only store configuration details but
also the license. To prevent end users from losing their license accidentally they must remove
the XML configuration file and the application directory of PSC manually.

As the XML configuration file is not removed when uninstalling PSC it is reused when the
same edition of PSC which was removed is installed again to the same directory. The XML
configuration file is not overwritten. If it contains a license PSC can be reused immediately
again after installing.

If you uninstall the Java or .NET edition of PSC and told the setup wizard to update the
PATH variable when installing PSC you must reset the PATH variable yourself. Double-click

on System in the Control Panel. You will find the system variables in the registry card
Advanced.

9. Known Restrictions
The following list contains known restrictions:
o External references to other workbooks are not supported.
¢ 3D ranges are not supported.
e Local names are not supported.

e Encrypted workbooks are not supported.
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e SQLOPEN and SQLGET are not processed in Excel.

Pagos Spreadsheet Component for Java 5 — User Guide

19



