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OFIS SDK INTRODUCTION

The FingerTec® Online Fingerprint Identification System (OFIS) Developer
Reference Manual guides developers how to quickly and easily integrated
fingerprint authentication functionality in their Web-based applications as
well as in their Windows-based application by using the OFIS SDK.

What’s in This Guide

Following are description of each chapter in this guide:

Chapter 2 Ofis SDK Description describes the process of registration and
verification of fingerprint template using FingerTec® Ofis
Scanner. It explains how the fingerprint template is split into
different pre-registered templates during the registration process
and how the fingerprint template is verified by using the FAR
(False Accept Rate) constraint.

Chapter 3 Ofis SDK Structure describes the features and specifications of
the FingerTec® Biokey algorithm.

Chapter 4 Ofis SDK Overview describes the process and procedures of
registration and verification when Ofis is invoked.

Chapter 5 Ofis Server Side Installation describes the process flow and
procedures during installation of the Ofis Server Side setup.

Chapter 6 Ofis Client Side Installation describes the process flow and
procedures during the installation of the FingerTec® Ofis Scanner
Software 1.0 setup and the Ofis Client Side setup.

Chapter 7 Ofis SDK Control and Function (Server Side) describes the
controls and functionality of the server side and its database
format.

Chapter 8 Ofis SDK Control and Function (Client Side) describes the
controls and functionality of the client side and its attributes.

Chapter 9 Ofis SDK Web-based SourceCode Testing describes the sample
codes, which come with the package for further testings and
development. There are 2 types of sample, web-based connected
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to a local database and web based but not connected to a local
database. These are sample code runs on asp script to invoke the
Ofis interface during the registration and verification testing.

Chapter10 Ofis SDK Windows-based SourceCode Testing describes the
sample codes available in the client-server application. This
sample application demonstrates the communication between
client and server model where the client registers fingerprint
templates where as the server will perform verification and
matching of the fingerprints. The sample applications come in
different development platforms which are Delphi, Visual Basic
6.0 and Visual C+ + 6.0. There are different samples to choose
from at your convenience.

Chapter11 List of Ofis SDK Lan guage Files describes the lists of available
languages that can be invoked by the Ofis application.

Chapter12 Troubleshooting describes the common problem and how to
troubleshoot the Ofis SDK.

Chapter13 Hardware Handling and Usage demonstrates how to plug the
Ofis Scanner to computer and describes how to maintain and
clean the Ofis Scanner

Appendix A Internet Information Services (IIS) Installation Guide describes
the process flow during the installation of the IIS.

B Installing Ofis Components into Borland Delphi 7.0 describes
the procedures to install the Ofis client and server components
into Delphi IDE. These components need to be installed so
developers can use the Ofis components to start development.

C Installing Ofis Component into Microsoft Visual Basic 6.0
describes the procedures to install the Ofis client and server
components into Visual Basic 6.0 IDE. These components
need to be installed for developers to use the Ofis components
and start development.
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D Installing Ofis Components into Microsoft Visual C+ + 6.0,
describes the procedures to install the Ofis client and server
components into Visual C+ + IDE. These components need to
be installed for developers to use the Ofis components and
start development.

Requisite Knowledge

In order to use this guide effectively, you should be familiar with the
following subjects:

* A basic knowledge of Microsoft Internet Information Server is required to
serve Web applications to users.

* The fundamental skills for scripting language such as JavaScript and MS
Access for databases, tables, and fields required for OFIS.

* Ability to write code and implement Active X controls for Web
application and Windows application.

* Fundamental skills to write Delphi, Visual Basic and C+ + languages as
well as other IDE languages.

* Have a basic understanding on client server model application.

Database Security

You should design methods that ensure database security and the privacy of
the end-user when deploying Ofis server.

Following are a few suggested methods for ensuring security:

* For example, if we were to use Microsoft Access, the way to secure it is to
set up user level security. When all are defined, all the workgroups are
stored in the Microsoft Access Workgroup Information File. Every group
has their own unique SID (Security ID). Thus, each of them has deferring
permission to access the database. Whenever a user attempts any action
on a Microsoft Object Access (Jet Engine), it will scan the database table
by using the current user SID to verify the permission for further action.
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* Store the database that is only accessible by a particular user who is
authorized to have a full access to the database. This will reduce the risk
of unauthorized access to the database. As an added security measure, a
firewall should be installed to protect the database.

Support Resources
In addition to this guide, the following resources are provided for additional

support:

* The Ofis Developer Reference Manual is provided in PDF file on the
product CD. This manual is intended for developers that install this Ofis
server to develop and integrate into their existing applications or systems.

* The FingerTec® Dealer Resource Center on the web site (http:/www.
fingertec.com) provides an online support for FingerTec dealers
worldwide.

* E-mail support is available at ofis@fingertec.com.

Your Feedback Requested

The information in this guide has been thoroughly reviewed and tested. If
you find errors or have suggestions for future publications, contact FingerTec

at ofis@fingertec.com
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OFIS SDK DESCRIPTION

Objective

To apply the fingerprint recognition technology in the browser/server
environment (B/S=Browser/Server), where the system will allow user to
register fingerprint templates online using an external scanner and via the
Internet browser, these fingerprint templates will be transmitted to the
backend server to be stored as well as to be used during the verification
process.

Registration Process

The FingerTec® Ofis Scanner collects four images of the same finger and
generates four temporary pre-registration templates. These are used to create
a single registration template, which is then stored in a database with other
user's information and later, the pre-registration templates are discarded.

R a——
\
|
b
‘ Q
|
|
|
) |
FingerTec® Ofis ' Collects 4 images ' Creates 4 ' Combined to ' The registration
Scanner collects ' of the same finger ' temporary ' create one " template stored in
fingerprint ! | pre-registered ! registration " database
X . templates . template }

Figure 2-1: Diagram of Registration Process

Verification Process

A verification template is created when someone puts a finger on a sensor in
order to be verified or identified. The fingerprint matching process uses a
proprietary algorithm to calculate the probability that a verification template
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and a registration template come from the same finger. It is mathematically
impossible to say that two fingerprints match (or don't match) with 100%
accuracy. Therefore, the current value of the False Accept Rate* (FAR) is
used as a threshold. If the probability that two prints come from different
fingers is less than the FAR, then they are declared a match.

On the client side, Internet Explorer (IE) is a browser to interact with the Ofis
to gather the fingerprint of the user and the backend server will be using IIS
(Internet Information Services) to carry out the verification process.

Database will call up '
the matching !
template to be )
compared with the ,
live template |

!

!

: Q
@ ! Registration\

template will
be compared
with the live
template

If the templates
similarity are less
than the FAR based
on the calculation
made, then they are
from the same
finger

URU sensor collects
fingerprint for
verification Internet
Information
Services

Figure 2-2: Diagram of Verification Process

NOTE

The False Accept Rate (FAR) is the probability that a finger will be incorrectly verified
when compared to a different finger in the database. The FAR is used as a threshold in the
verification process. The default value of FAR is 0.01% (0.0001), but it can be set to any
value greater than 0% and less than 100% . The lower the FAR is set, the smaller the
chance that someone will be incorrectly verified. The higher the setting, the greater the
chance some people will have trouble being correctly verified.
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OFIS SDK STRUCTURE

Ofis SDK is developed based on the FingerTec® Biokey calculation.

FingerTec® Biokey algorithm is a quick and accurate 1:1 and 1:N fingerprint
identification algorithm, which is completely open to software developers
and system integrators. If the FingerTec® Biokey algorithm is employed to
identify fingerprints (2000-6000 pieces of fingerprints), the identification task
can be easily completed within 1-5 seconds (the following tests require
Pentium [l 900MHz+ 128MB EMS memory) without categorizing
fingerprints by names, PIN or any other categories in advance.

FingerTec® Biokey algorithm has the following features:

@ FingerTec® Biokey software development package can be integrated to
customers' systems easily, and it can support any scanner device and
fingerprint sensor which has image quality of equivalent to 300dpi or
more through open image process interface.

@ By strainer mirrors and adequate valve values which are self-adaptive or
can be easily matched, FingerTec® Biokey algorithm is able to weaken
noise, increase the contrast degree of the bridge and vale, and to capture
whole or partial feature points from fingerprint of bad quality which
includes dirty, too dry or wet, broken, with wounds, scars and marks.

@ FingerTec® Biokey algorithm identification supports the translation of
fingerprints (> =35% of the fingerprint size) and circumrotation for 360
degree. Exceptional technology is used to realize speedy verification
when the fingerprint is translated or rotated 360 degree; the average
speed is 3000 pieces/second, even when the fingerprint has few feature
points such as 10 points or less.

@ FingerTec® Biokey algorithm does not require global feature points such

as core point and triangular point, and identification can be completed
with only using local feature points.

10
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® Through classification algorithm  (fingerprints are classified into five
categories: arch category, left loop category, right loop category, tine arch
category, and vortex category), FingerTec® Biokey algorithm uses global
features, which accelerate the process of fingerprint verification
remarkably.

® FingerTec® Biokey algorithm is concise, where the data only needs 350K
memory, which allows it to be easily imported into embedded systems.

Ofis SDK requires the client and server to run on Windows Operating
System.

Ofis SDK is using ActiveX to run on the Internet Explorer environment and a
user can build a system into the web page of IE browser, or develop an
application program to the sensor in the language of Visual Studio .NET,
VC+ +, C+ + Builder, Delphi, VB, and Visual Foxpro. The software in the
server is provided as COM + and groupware (IIS and ASP).

11
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OFIS SDK OVERVIEW

There are two processes required when using Ofis.
» The registration process is to capture the end user fingerprint and
generate a fingerprint template to be stored in the database.
* The validation process is to validate the fingerprint template from one
user with the fingerprint template from the database.

The followings are the screenshots to illustrate the two processes:

Fingerprint Registration Process

During the process of registration, the Ofis interface will popup requiring
user to select a finger to be enrolled into the system as displayed in Figure 4.
Select a finger that you wish to enroll.

FingerTec Online Fingerprint Identification System (Ofis) x|
/_.f‘“
< OFIS

Enrollment Module

Please Select Finger

D

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

Figure 4-1
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Place the selected finger repeatedly at the FingerTec® Ofis Scannerfor 4

times to capture your fingerprint templates. When the color bar is filled,
your enrollment is complete.

FingerTec Online Fingerprint Identification System (Dfis}

. =
(. OFIS

Enrollment Module

Please place your finger on
the FingerTec scanner to
start registration process

Press 4 times to enroll
a finger

R, R R 4

U7\ Vi
@ % :

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

Figure 4-2
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During the registration process, the finger must be placed correctly on the
sensor. Failure to do so will prompt the following error message as displayed

in Figure 6. You need to place your finger on the scanner again to recapture
the fingerprint template.

FingerTec Online Fingerprint Identification System (Ofis)

Enrollment Module

Fingerprint quality is poor!
Remaining times: 4

Press 4 times to enroll
a finger

I - 4

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

Figure 4-3
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When the registration process is successful, the system will prompt
"Registration is successful" message as shown in Figure 7. Click OK to close
the Ofis window.

FingerTec Online Fingerprint Identification System (Ofis) x|
/_.Mr?
L<OFIS

Enrollment Module

Registration is successful

@ N X conce

Copyright 2006 FingerTec Waorldwide Limited. All rights reserved.

Figure 4-4
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Fingerprint Verification Process
During the process of verification, the Ofis interface will popup requiring
user to place the fingerprint at the FingerTec® Ofis Scanner.

FingerTec Online Fingerprint Identification System (Dfis) x|

_.OFIS

Press finger flatware

J |
O

Caopyright 2006 FingerTec Warldwide Limited. All rights reserved.

Figure 4-5

When the sensor has successfully captured your fingerprint template, it will
display "Successful in receiving fingerprint template" and the windows will
close automatically.

FingerTec Online Fingerprint Identification System (Ofis) x|

__OFIS

Successful in receiving
fingerprint template

J |
ZS

Copyright 2006 FingerTec Worldwide Limited. all rights reserved,

Figure 4-6
16
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OFIS SERVER SIDE INSTALLATION

FingerTec® Ofis is working under browser/server environment, which
requires some installations to be performed at the server level.

For Ofis server, installation of Internet Information Services (I15),
recommended version 6.0, is a requisite and the system must be running
under Windows 2000 or above. Please upgrade the IIS at the Microsoft
Windows Update if you are using an older version. For Internet Information
Services (I1S) installation, please refer to Appendix A.

After the 1IS has been successfully installed, the server needs to be installed
with Ofis Server Side software. All the server side installation softwares are
available on the Ofis Server Installation CD. The server installation process is
as the following:

Screenshots of Ofis Server Side Software Installation
Double click on the icon Ofis Server Setup.exe. A window will pop up.
Click Next to continue.

Ofis Server - InstallShield Wizard x|

FiINGERITEC.

‘Welcome to the InstallShield Wizard for Ofis
Server

The InstallShield \Wizard will install Ofiz Server on your
computer. Tao continue, click Mext.

< Back Cancel

Figure 5-1
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Please read the license agreement. You need to accept the terms of the
license agreement to proceed to the installation process.

Ofis Server - InstallShield wizard

License Agreement
Pleage read the following license agreement carefullp.

Ofis - Software License Agreement for Registered Users

Please read the terms and conditions of this license agreement [the "License'] before
installing the computer software [the "Software"). By instaling and uzing the Software you
accept and agree to the terme of this Licenze. Thiz License constitutes the entire
agreement concerning the Software between you and Ofis and it supersedes any prior
proposal or representation. [F you do not agree with these terms and conditions, promptly
de-install the Software and, if you paid for a License, contact your distibutor for a refund
of the amount that pou paid.

The term "Software” includes, and these terms and conditions also apply to, any updates,
modifications and uparades ta the Software that vou may receive fram time to Hme, j

coept the berms of the license agreement FErint

| do nat accept the terms of the license agreement

IrstallShield

< Back Next > | Cancel |

Figure 5-2

Enter your information and serial number. The serial number is available on
the CD cover. When finished, click Next to proceed.

Ofis Server - Installshield Wizard

User Information

Enter pour registration information.

Mate how the Next button is dizabled until you enter a valid serial number. See
Custom_Password.nl for the implementation

User Name: IDfis Server

LCompany: IFmgerTec “worldwide Limited

Seiial [oFis -Joot1 - [aa00000015

InstallShield

< Back Cancel

Figure 5-3

18



()
BTSN OFIS

The installation process is currently running. Please wait until it is finished.

Ofis Server - InstallShield ¥izard

Setup Status

Qfis Server is configuring vour new software installation.

Custom Action. Installing COM+ application: QfisServer

IristallShisld

Cancel

Figure 5-4

The installation of the Ofis Server is completed. Click Finish to exit the
wizard. You may now start using the Ofis Server.

0fis Server - InstallShield Wizard
FiNG@RIEC.
InstallShield Wizard Complete

Setup has finished instaling Ofiz Server on your computer

< Back Carice|

Figure 5-5
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E OFIS CLIENT SIDE INSTALLATION

To get the Ofis up and running at the client side, user needs to install two
software (FingerTec® Ofis Scanner Driver and Ofis Client Side Software)
which are available on the Ofis Client Installation CD.

Connection between the FingerTec® Ofis Scanner cannot be established
before you installed the FingerTec ® Ofis Scanner driver. The operating
system will not recognize the FingerTec® Ofis Scanner if the driver is
unavailable. The followings are the screenshots of the FingerTec ® Ofis
Scanner driver installation:

Installing FingerTec” Ofis Scanner Software

Double click on the "FingerTec OFIS Scanner Software 1.0 setup.exe" in
FingerTec_Ofis_Driver Folder. A window will pop up. Select your desired
language and click OK to proceed. The languages available are English and
Chinese Simplified.

Select Setup Language | ﬂ
=]

Select the language to use during the installation:

ak. I Cancel

Figure 6-1

Press Next to continue with the installation process.

20
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Welcome to the FingerTec Ofis
Scanner Software 1.0 Setup
Wizard

Thiz will inztall FingerTec Ofis Scanner Software 1.0 on your
COMpLtEr.

It iz recommended that you cloze all ather applications befare
cantinuing.

Click Mewxt to cortinue, or Cancel to exit Setup.

I

Mest » I Cancel

Figure 6-2

Please read the license agreement. You need to accept the terms of the
license agreement to proceed to the installation process.

VI x|
License Agreement
Fleaze read the following important infarmation befare cantinuing.
o

Fleaze read the following License Agreement. You must accept the terms of this
agreement befare continuing with the installation.

EMD-USER LICEMSE AGREEMENT FOR FINGERTEC WORKSTATION i’
SOFTwWARE PRODUCTS FOR USE WwWITH FINGERTEC OFIS SCANNER

IMPORTAMT - READ CAREFULLY: This FINGERTEC wWORLDWIDE EMD-USER
LICENSE AGREEMENT [the "EULA") is a legal agreement between you either as

ah individual or as an authorized representative of a business entity, [hereafter

referred to a3 "ou' and/or our'), and FINGERTEC WORLDWIDE LIMITED
["FingerTec"]. FingerTec is wiling to license to *You the FingerTec saftware product
accomparying this ELILA, which includes, withaut limitation, computer software. any
autharized updates and upgrades or other supplements to the software, aszaciated LI

= | accept the agreement

= | do not accept the agreement

< Back I Mest » I Cancel

Figure 6-3
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Please select the path to install. By default, it will install at the Program Files
section. Click Next to continue.

O =
Select Destination Location

‘Where should FingerTec Ofis Scanner Software 1.0 be installed? g

o

B Setup wil install FingerT ec Ofis Scanner Software 1.0 inta the following folder.

To cantinue, click Mext. If pou would like ta sslect a different folder. click Browse.

IC:\ngram Files\FingerT ec Worldwide Browse... |

At least 7.1 MB of free disk space is required.

< Back I Mest > I Cancel

Figure 6-4

Press Next to continue the installation process. It is recommended for you to
choose Full installation in order to install all components to make sure that
the system works perfectly. Other types of installation include compact
installation and custom installation

EEETTT x|
Select Components

‘which companents should be installed? g

o

Select the components vou want to install; clear the components vou do not want o
install. Click. Mext when you are ready Lo continue.

IFuI\ installation j
Windows 2000/windows XPAvindows2003 Driver

Curent election requires at least 7.9 MB of disk space.

< Back I Hext > I Cancel
Figure 6-5
22
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Press Install button to confirm installation.

Ready to Install

pour computer.

Setup iz now ready to begin installing FingerTec Ofis Scanner Software 1.0 on %

change any settings.

Click Install ta continue with the installation, or click Back if you want ta review ar

Destination location:
C:\Program FileshFingerT ec wWorldwide

Setup type:
Full installstion

Selected components:
Windows 2000/ indows XPAWiIndows2003 Driver

=

< Back I Install I Cancel |

Figure 6-6
Installation process is running.
Installing
Please walt while Setup installs FingerT ec: Ofis Scanner Software 1.0 on your g
caompter. ]

Ertracting files...

C:A\Program FileshFingerT ec WorldwidehbindpHMatch. dil

O

Cancel

Figure 6-7

The FingerTec ® Ofis Scanner Software has finis hed installing. Restart

computer to start using the device.

23
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Completing the FingerTec Ofis

Scanner Software 1.0 Setup
Wizard

To complete the installation of FingerT ec Ofis Scanner Software
1.0, Setup must restart your computer. would vou like to restart
nowr?

% “es, restart the computer now

™ Ho, | will restart the computer later

Figure 6-8

Installing Ofis Client Side Software
After the successful installation of the FingerTec® Ofis Scanner driver, you

may start to install the Ofis client side software. The followings are the
screenshots to install the Ofis client side sofware:

Double click on the icon of Ofis Client Setup.exe and it will prompt a
window to pop up. Click Next to continue.

lient - InstallShield Yfizard x|
FINGERITEC.

Welcome to the Setup Wizard for Dfis Client

The Ofiz Client 5 etup Wizard wil install Ofis Client on your
computer. Ta continue, click Next

< Back Cancel

Figure 6-8
24
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OFIs

Read the license agreement. You need to accept the terms of the license
agreement in order to proceed to the installation process.

Ofis Client - InstallShield Wizard

License Agreement

Pleaze read the following icense agreement canafully

Ofig - Software License Agreement for Registered Users -

Flease read the terms and conditions of this license agreement [the ''License'] before
installing the computer software [the ""Software"]. By instaling and using the Software pou
accept and agree to the terms of this License. This License canstitutes the entire
agreement concerming the Software between you and Ofis and it supersedes any prior
propozal or representation. |f you do not agree with theze terms and conditions, promptly
de-install the Software and. if vou paid for a License, contact your distributor for & refund
of the amount that pou paid.

The term "Software” includes, and these terms and conditions alzo apply to. any updates,
modifications and upgrades to the Software that you may receive from time to time. LI

& | accept the terms of the license agreemert Print |

£~ | do not accept the tems of the license agreement

IristallS hizld

< Back Mewt > | Cancel |

Figure 6-9

Enter your relevant information and click Next to proceed.

0Ofis Client - InstallShield ¥izard

Customer Information

Please enter your infoimation.

Please enter your name and the name of the company for which vou wark.

Uszer Name:

| Ofis Client

Company Mame:

IFingarT ec Worldwide Limited

Irztall S higld

< Back | Mest > I Cancel

Figure 6-10
25



| OFIS EE T

The information of installation will be displayed and click Next to confirm.

0Ofis Client. - InstallShield Wizard

Information

Please read the following text

Setup in now ready to begin installing Ofis Client on your computer

Destination directory:

C: WM T spstem3240fis. oo
C:WAIM M Thspstem3240fiz.en
C:AAANMN Thapstem3240fis.chs

Kl

Irstall&higld

< Back

Figure 6-11

Click Install to start the installation process.

Ofis Client - InstallShield Wizard

Ready to Install the Program

The wizard iz ready to begin installation

Click Install to begin the installation.

If pou wwant to review or change any of pour installation settings, click Back. Click Cancel to exit
the wizard

InistallShizld

¢ Back Inztall Cancel

Figure 6-12
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The installation process is running. Please wait until it is finished.

Ofis Client - InstallShield Wizard

Setup Status

The InstallShield ‘Wizard iz installing Ofis Client

InstallShield

Cancel

Figure 6-13

The installation of the Ofis client is complete. Click Finish to exit the wizard.
You may now start to logon to the Ofis Client.

0fis Client - InstallShield Wizard
FNGE@RIEC.
DOfis Client Setup Wizard Complete

The Qfiz Client Setup ‘wizard has successfully installed Ofiz
Client. Click Finish to exit the wizard.

Cancel

< Back

Figure 6-14

27
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7 OFIS SDK CONTROL AND FUNCTION
(Server Side)

Please make sure that you have already installed the Ofis Server Setup.exe
before proceed to the following instructions. Under the [IS and ASP
environment, you may use the sample code to invoke the OfisCOM object
for fingerprint verification process.

Set OfisCOM = Server.CreateObject("OfisCOM.OfisCOM")
if OfisCOM.Process(objRec("fingertemplate"), fingertemplate) then
fingerpass = true
end if
Set OfisCOM = Nothing

Function Description

Function Process (ARegTemplate As String, AVerTemplate As String) As Boolean
Used in fingerprint verification process, AregTemplate is the registered
fingerprint template and AverTemplate is the fingerprint template for
verification process. When successful, it will return TRUE and if it is failed, it
will return FALSE.

Database Description
The database is using MS Access. You may change the database to your
desired database structure. The basic database structure for Ofis is as the

following:

Field Type Description

Id Autonumber | Id which used as a primary key

Username Text Store the user's username

Userpass Text Store the user's password

Policy Text Store the policy e.g. "fingerprint only",
"fingerprint and username" or "fingerprint and
username and password"

Fingertemplate | Memo %totre the fingerprint template which is 2,048

ytes

28
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OFIS SDK CONTROL AND FUNCTION
(Client Side)

Ofis SDK is using an ActiveX component, Ofis.ocx. This ActiveX component
can be invoked by using Javascript as the following description.

Function Explanation

+ Ofis.SetLanguageFile(Filename) As Boolean
Set the language of the client side interface. The language file available is
English (Ofis.en), Chinese Simplified (Ofis.chs), Chinese Traditional (Ofis.
cht). Word in () is the filename of the language file. Please refer to Section
9 List of Ofis SDK language File for more language file selection.

» Ofis.Register()As Boolean
Start fingerprint registration process. Return TRUE if the registration is
successful and return FALSE if the fingerprint registration is failed.
Fingerprint template will be stored in the RegisterTemplate attribute.

* Ofis.Verify() As Boolean
Start capturing a fingerprint template for matching. It will compare the
fingerprint template with the RegisterTemplate return from Register
function. Return TRUE if verified successful and FALSE if verified failed.

* Ofis.GetVerTemplate() As Boolean
Start capturing the fingerprint template for backend server verification. It
will return TRUE if successful and return FALSE if failed. Fingerprint
template will be captured and stored in VerifyTemplate attribute if it has
successfully captured the fingerprint template.

+ Ofis.MatchFinger(AregTemplate As String, AVerTemplate As String)
As Boolean
Used in standalone fingerprint verification process. AregTemplate is the
registered fingerprint template and AverTemplate is the fingerprint
template for the verification process. Return TRUE if the verification is
successful and return FALSE if the fingerprint verification failed.
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Attribute Explanation
» Ofis.VerifyTemplate As String

Attribute returned from GetVerTemplate() function.

* Ofis.RegisterTemplate As String
Attribute returned from Register() function.

<OBJECT classid="clsid:E9A5302A-F08E-4929-9717-79CDC84F2490"
width=50 height=50 id=Ofis>
</OBJECT>

<COMMENT>
<EMBED type="application/x-eskerplus"
classid="clsid:E9A5302A-FO8E-4929-9717-79CDC84F2490"
codebase="ofis.ocx"
width=2 height=2>
</EMBED>
</COMMENT>
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E OFIS SDK SOURCE CODE TESTING

There are two different sets of source code available for developer to do
testing and to understand the concept of Ofis SDK. The two sets of source
code are Ofis SDK testing with database and Ofis SDK testing without using
database.

Ofis SDK Testing with Database (Server Side Testing)

Ofis SDK testing with database is written using Active Server Page (ASP), MS
Access and COM + Object. In order to use this, the server must be installed
with the Ofis Server Setup.exe and Internet Information Service (I1S).

Open the Ofis Server Installation CD and copy the folder named
"sample_code_with_db" to the IIS running directory. You may access the
fingerprint registration page by entering the path “http://localhost/
pathname_to_the_sample_code_folder/register.asp " where "pathname
to_the_sample _code folder" is the path in your respective directory. The
fingerprint verification page is located at the "http://localhost/pathname_
to_the_sample_code_folder/login.asp". Username and password is an
optional field.

This source code will perform registration of fingerprint into the MS Access,
capturing the fingerprint, verifying the fingerprint as well as retrieving the
fingerprint from the MS Access. MS Access does not need to be installed in
the server. It uses the windows default connector, Microsoft.Jet. OLEDB.4.0
to connect to the MS Access.

Testing Ofis Server Side Software

In order to test the Ofis Server Side software, the server needs to install Ofis
Client Setup.exe and FingerTec® Ofis Scanner driver in order to perform the
registration and verification process

Open the Ofis Server Installation CD and copy the folder named
"sample_code_with_db" to the IS running directory. You may access to the
testing page by entering the path "http://localhost/pathname_to_the_
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sample_code_folder/register.asp" and "pathname to the sample code
folder" is the path in your respective directory.

The following is the explanation about the server side software interface

Client Language setting for English,
Chinese Simplified or Chinese Traditional

| AFingerfec Online Fingerprint Identification System (0fis) - Microsoft Internet Explorer
Bl Edl Vw Favoites Tkt E
¢ 5 0000E8Y o Ho
Select L T T
registration : o
method such -|° FIS . _ .
as "Fingerprint Online Fingerprint Identification System
Only",
"Fingerprint
and Fingerprint Registration Process
Username", or Tis i the sample page fortesing the FingeTecOfc sig MG Aciess Databse
"Fingerprint, g o s o, T e e e Desr
Username, and
Password". ! JEE| g | I ol
[—— ]
Userhame [
[— [——
T Enrall fingerprint using FingerTec® Ofis Scamner
Username Lsubi |
field is
optional. This
depends on
the Copyr 0 2006 FingerTac Worluide Limitd. Al ights resarved =
registration g [ Bt
method that .
you have Password field  Check on this Submit button is to
chosen. is optional. checkbox to send the fingerprint
This depends start enrolling to the backend
on the your fingerprint server for
registration processing.
method that
you have
Figure 9-1 chosen.

Fingerprint Registration Process

Access the register.asp in the IIS directory and you will get the following
interface. You may click on the language setting button to choose your
desired language. You may also select your registration method such as
"Fingerprint Only", "Fingerprint and Username", or "Fingerprint, Username,
and Password". Then, check on the Enroll fingerprint using FingerTec® Ofis
Scanner checkbox.
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A popup window like the following will appear. You may start to perform
your fingerprint registration like the steps illustrated in the Ofis SDK
Overview section.

FingerTec Online Fingerprint Identification System {0Ofis) ﬂ
/—-J:“'
L OFIS

Enroliment Module

Please Select Finger

AN

Copyright 2006 FingerTec Worldwide Limited. all rights reserved.

Figure 9-2
After the registration is completed, click the Submit button on the register.

The fingerprint will then be registered to the database and a message will be
displayed.
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Figure 9-3

Fingerprint Verification/Login Process

Access to the login.asp in the IS directory and you will get the following

interface. Verification method needs to be the same value as what you have
selected for registration method earlier.

¢ > 0B0Qu83DEE-Ho
s [ e oot o s

Fingerprint Verification/Login Proces

This i the samplepage for tetng the FgerTe o usig S Aces Dt
Please make sure that 1

0 th sk m the Ofs sever under the 1S Drectory.
T1S Serios must be g o he toting proces

Clent Language Setting | Englsh. Chingse Simplfed | | Chinese Tradiional

Verification Method Fingerpint Orly 3]
User Name
Password

™ Envoll fingerprint using FingerTec® Ofis Scanner

Submit

Cappight 92008 Fngaec Wodvide iited.AlLights reseed.
[Eiome

T B careonet
Figure 8-4
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Then, check on the Enroll fingerprint using FingerTec® Ofis Scanner
checkbox. The Ofis Client side interface will appear to capture your
fingerprint for verification. This window will close automatically after it has
captured your fingerprint.

x|

__OFIS

Press finger flatware

J J
O

Copyright 2006 FingerTec Warldwide Limited. All rights reserved.

FingerTec Online Fingerprint Identification System {Ofis)

Figure 9-5
After the verification process is completed, click the Submit button on the

login.asp. The fingerprint will be sent to the backend server for verification
and a message will be displayed if the fingerprint matches. policy
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English | Chingse Simplfid | Chinese Taditional
Fingerornt Orly F
Passward

™ Enral fingerprint using FingerTec Ofis Scanner

Submit

‘Conyight © 2006 FingerTec Worldvida Limited, All ights reserved.

EES T Bt

Figure 9-6

Ofis SDK testing without using database
(Client side testing)

Ofis SDK testing without using database is written using HyperText Markup
Language (HTML) and Javascript to run on the Microsoft Internet Explorer
(IE). You can get this file at the Ofis Server Installation CD. The file is located
in the folder sample_code_without_db, a filename called index.html.

The client needs to install Ofis Client Setup.exe and FingerTec® Ofis Scanner
driver in order to run the index.html. In the index.html, there are a few
options for the user to test the functionality of Ofis. The user can set the Ofis
language to English, Chinese simplified or Chinese traditional by clicking on
the respective button. To invoke the registration process, the user may click
on the Register button. To verify the fingerprint locally, the user can click on
the Local Verify button. The Local Verify button can only be activated if the
user has completed the registration process. To acquire fingerprint template
only, the user may click on the Acquire Fingerprint Template button to
capture the fingerprint template.
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Client Language setting for English,
Chinese Simplified or Chinese
Traditional

AFingerTec Onine Fingerprint Lentiicaton System 0fs) - icrosoft Intent Exlorr
B E Y Pyt Dods

€»-QRAQEEIBD-SE-89

adires [ €] tpflcahostpofsanple_ece vtk index i

g F I S Online Fingerprint Identification System

This is the sampl page for tesing the FingerTec Ofs wihout using any datsba:

this sample page.

base.
Please make sure that yau have installed Ofis Cient Intallation software and Biokey Installtion before using

Please make suré your FingerTect Ofis Seanner is comnected to your computer before click any buton an the

Client Language Seting Englsh Chinese Simplifed Chinese Tradtional

invoke Regitation Register

F— ealvaiy |

Acquire Fingerprint Template Acquite Fingerpint Ternglte

CophE 2006 FngrT Wo e Lt A hts s e
— [ B Cocalintenet
Register button is used to Acquire Fingerprint The Local Verify button is
perform the fingerprint Template is just to capture qsed to Yerjfy your
registration process and the fingerprint template fingerprint with the local
stored at a local machine. without performing any registered fingerprint

storing of fingerprint.

Figure 9-7

template.

In the index.html, it uses a few Ofis SDK function like SetLanguageFile (),
Register (),Verify () and GetVerTemplate (). All the descriptions of these
functions can be found at the Ofis SDK control and function (Client Side)

Section.

Ofis Client Side Software

Double click on the index.html. A Web browser (using Microsoft Internet

Explorer) will be showing the following contents.

Set your preferred language by clicking on the language button. If

successful, it will prompt "Set Language Successful".
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If failed, it will display "Set Language Failed".

Microsoft Internet Explg x|

Microsoft Internet Explo x|

& Set Language Successkul & Set Language Failed

Figure 9-8 Figure 9-9

Click the Register button and a window will popup. You may start to
perform your fingerprint registration as illustrated in the steps in the Ofis
SDK Overview section.

FingerTec Online Fingerprint Identification System (Dfis) 1'
/7.‘/?-
L<OFIS

Enrollment Module

Please Select Finger

o O |

XN ——

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

Figure 9-10
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After finished performing the registration process, you may click on the
Local Verify button. A window will pop up requiring you to scan your

fingerprint. Your fingerprint template will

be used to compare with the

fingerprint that you have registered previously.

)

FingerTec Dnline Fingerprint Identification System (Ofis)

Press finger flatware

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

X

_.OFIS

J
O

Figure 9-11

If the fingerprint does not match, it will display "Failed in verifying
fingerprint" and refuiring you to scan your fingerprint again.
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FingerTec Online Fingerprint Identification System (Ofis)

x|

__OFIS

Failed in verifying fingerprint

J 0
O

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

Figure 9-12

If the fingerprint is successfully verified, it will close the Ofis interface and
prompt "Verify Successful”.

Microsoft Internet Expla x|

& Yerify Successful

Figure 9-13
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For the Acquire Fingerprint Template button, it will display the following
screenshot. The function will not perform fingerprint verification; it will just
capture the fingerprint template.

x|

(. OFIS

Press finger flatware

J I
O

Copyright 2006 FingerTec Worldwide Limited. All rights reserved,

FingerTec Online Fingerprint Identification System {Dfis)

Figure 9-14

If the fingerprint quality is poor, it will prompt an error and require you to
capture the fingerprint template again.
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FingerTec Online Fingerprint Identification System (Ofis)

x|

L OFIS

Fingerprint quality is pootr!

J J

Copyright 2006 FingerTec Worldwide Limited. all rights reserved.

Figure 9-15

After successfully capturing the fingerprint template, it will automatically
close the window and pop-up a dialog box displaying "Successfully
acquiring fingerprint template!"

Microsoft Internet Explorer 5[

& Successfully acquiring Fingerprint tenplate!

Figure 9-16
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10 OFIS SDK WINDOWS-BASED
SOURCE CODE TESTING

Overview of the Standalone Model

Below is the example of the standalone model that has been developed by
FingerTec®. This is a sample of the model application to demonstrate how
Ofis can be implemented in a standalone application. Here the standalone
application in 3 different IDE have been developed on Windows 2000
platform.

* Borland Delphi 7.0
* Microsoft Visual Basic 6.0
* Microsoft Visual C+ + 6.0

All of the 3 sample projects will be provided to you for your reference.
Below are the figures of the samples of standalone application.

Start the client.

=
User Mame I oK |

Fegister I Werify | English | CH Simplifiedl CH Tlad\tionall

Figure 10-1

Click register and Ofis registration interface will be prompt to allow you to
register fingerprint.
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n System (DFIS)

_.OFIS

Enrollment Module

Please Select Finger

) (—
ONE)  we

Copyright 2006 FingerTec Worldwide Limited, All rights reserved,

Figure 10-2

Register your fingerprint by scanning it four times followed by pressing OK.

FingerTec Online Fingerprint Identification System (OFIS)
__ ™y
&%
L OFIS

Enrollment Module

Please place your finger on
the FingerTec scanner to
start registration process

Prass 4 times to enroll

afinger

1

I
o

Copyright 2006 FingerTec Worldwide Limited. Al rights reserved.

Figure 10-3
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Next the client will prompt you to enter your username.

oF15_1_3

Please enter your username

Figure 10-4

Enter your username and press OK. The client will prompt you that the
username and its fingerprint template have been registered.

& OFIS 1.3 Demo =10l x|
Uzer Hame - Iusemame oK. I
Register | erify | Englizh CH Simplified | CH Traditional |

Registered User :usemame

Figure 10-5

To verify the registered fingerprint, click verify and the Ofis verification
interface will prompt you to acquire your fingerprint.

45



()
| OFIS EX I

FingerTec Online Fingerprint Identification System (OFIS) x|

_.OFIS

Successful in receiving
fingerprint template

AN

Copyright 2006 FingerTec Waorldwide Limited. All rights reserved.

Figure 10-6

You can view the result in the text box.

& OFIS 1.3 Demo i [m] 5]

Uszer Name : Iusemame oK. |
Register [[ Vet |  Engish | CHSimpified |  CH Tiadiional |

Registered User :usemame

tatching Start 08/09/2006: 05:05:13 PM
Werified :username

tatching End 08/09/2006: 05:05:14 P4

Figure 10-7
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Overview of the Client Server Model

Below is the example of the client server model that have been developed
by FingerTec®. This is a sample of the model application to demonstrate
how Ofis can be implemented in a client server application. Here the client
server application in 3 different IDE have been developed on Windows
2000 platform.

* Borland Delphi 7.0
* Microsoft Visual Basic 6.0
* Microsoft Visual C+ + 6.0

All of the 3 sample projects will be provided to you for your reference.
Below are the figures of the sample of client server application.

Start the server.

Lol x]
Server IP: [192168.1.165 I
Port: |3360 0
Server Listener Started =]
Figure 10-8

Start the client and connect to the server.
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Server P [132156.1.165
Server Port |33ED

User Mame : I oK |

Fleglift | Wiy | Engish |EH Simplifiedl CH Traditionall

Connected to server IP 192.168.1.165 ;I

Figure 10-9

Click register and Ofis registration interface will be prompted to allow you
to register fingerprint.

FingerTec Online Fingerprint Identification System (OFIS) i x|
/—-J,"
L<OFIS

Enrollment Module

Please Select Finger

AN

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

Figure 10-10
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Register your fingerprint by scanning it four times followed by pressing OK.

FingerTec Online Fingerprint Identification System (OFIS) x|
~—(m
< OFIS
e

Enrollment Module

Please place your finger on
the FingerTec scanner to
start registration process

Press 4 times to enroll
a finger

J

1

Copyright 2006 FingerTec Warldwide Limited. all rights reserved.

Figure 10-11

Next the client will prompt you to enter your username.

x

Please enter your User name.

Figure 10-12
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Enter your username and then press OK. The client will prompt you that the
username and its fingerprint template has been registered.

[0l
Server P |1 921681165 Disconnect |
Server Port : IBEBU
el 0K |

User Name : &
Regster | Veiy | Engish | CHSimpliied | CH Tracitonal]

Connected to server P 192.168.1.165 ;I
Registered :usemame

Figure 10-13

To verify the registered fingerprint, click verify and the Ofis verification
interface will prompt you to acquire your fingerprint.

e =l
(. OFIS

Successful in receiving
fingerprint template

) J
O

Copyright 2006 FingerTec Worldwide Limited. All rights reserved.

FingerTec Online Fingerprint Identification System (OFIS)

Figure 10-14
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Next, a message box will prompt the username, which corresponds with the

correct fingerprint template stored in the database.

Client ]

Werified @ username

Figure 10-15

At the client side, you can view the verified username prompt in the text

box.

Server IP IW
Server Port: W
UserName:l— Ok |

Reqister | Werify | English | CH Slmpllfledl CH Tradlt\onall

=1alx|

Disconnect

Connected to server [P 192.1681.165
erified : false
erified : usemame

El

Figure 10-16

At the server side, you can view the messages shown in the textbox, which
shows you the time and date; the client is connected to the server, the

registration and verification process.

Clignt Comnected 1921681165 time: 2006-06-12 11:14:28
Matching Start :11:14:33

Matching End :11:14:33

Result :false

Matching Start :11:14:38

Matching End :11:14:38

Result usemame

—I0ix
Server [P |192.1881.185 Stop I
Part: IBEBD 3
Server Listener Stated ;I

Figure 10-17
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Borland Delphi 7.0 Requirement

Please make sure to install the components of Ofis client and server into
Delphi 7.0 before starting to develop the system. Please refer Appendix B for
more information.

* Standalone Model
The source code for standalone application, which is developed in Delphi 7.0
platform, can be obtained in the "Standalone - SourceCode" folder, which is
located in the Ofis Server CD. The location is [DRIVE:\> Delphi\Standalone -
SourceCode]. The project filename is OFIS_1_3.dpr.

* Client-Server Model

The source code for client server application, which is developed in Delphi
7.0 platform, can be obtained in "ClientServer - SourceCode" folder, which is
located in Ofis Server CD. The location is [DRIVE:\> Delphi\ClientServer -
SourceCode]. There are two projects available which is one for the client and
the other for the server. The client project filename is Client.dpr while the
server project filename is Server.dpr. Remember, before you can start
compiling and debugging these projects, you must install the OFIS Client 1.3
and OFIS Server 1.2 setup as well as installing the Ofis components into your
Delphi 7.0. Together with the project source files, 2 executable files are also
included, which are the Client.exe (Refer figure 10-9 above) and Server.exe
(Refer figure 10-8 above).

Microsoft Visual Basic 6.0 Requirement

Before you can start development, you need to install the last update for
Visual Basic 6.0 to service pack 6. You may download the updates at the
following URL http://msdn.microsoft.com/vstudio/downloads/updates/sp/vs6/
sp6/default.aspx.

After you update your Visual Basic, please download the latest MDAC 2.8.
Microsoft Data Access Components (MDAC) 2.8 that contains core Data
Access components such as the Microsoft SQL Server, OLE DB provider and
ODBC driver. These are used to create database connection. You may
download the installer at the following URL http://www.microsoft.
com/downloads/details.aspx?FamilylD = 6C050FE3-C795-4B7D-B037-185D0
506396C&displaylang=en.The updates will also be provided in the Ofis
Server CD under the folder name "Visual Basic 6.0 updates". The location is
[DRIVE:\> Visual Basic 6.0\Visual Basic 6.0 updates].
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Always remember that before you start development, you need to install the
components of Ofis client and server into Visual Basic 6.0. Please refer
Appendix C for more information.

* Standalone Model
The source code for standalone application, which is developed in Visual
Basic 6.0 platform, can be obtained in the "Standalone - SourceCode" folder,
which is located in the Ofis Server CD. The location is [DRIVE:
\> VisualBasic6.0\Standalone - SourceCode]. The project filename is
OFIS_1 3.vbp.

* Client-Server Model

The source code for client server application, which is developed in Visual
Basic 6.0 platform, can be obtained in "ClientServer - SourceCode" folder,
which is located in Ofis Server CD. The location is [DRIVE:\> VisualBasic6.
0\ClientServer - SourceCode]. There are two projects available one for the
client and the other for the server. The client project filename is Client.vbp
while the server project filename is Server.vbp. Remember, before you can
start compiling and debugging these projects, you must install the OFIS Client
1.3and OFIS Server 1.2 setup as well as installing the Ofis components into
your Visual Basic 6.0. Together with the project source files, 2 executable files
are also included, which are the Client.exe (Refer figure 10-9 above) and
Server.exe (Refer figure 10-8 above).

Microsoft Visual C++ 6.0 Requirement

Before you can start development, please download the latest MDAC 2.8.
Microsoft Data Access Components (MDAC) 2.8 contains core Data Access
components such as the Microsoft SQL Server OLE DB provider and ODBC
driver. It is used to create database connection. You may download the
installer at the following URL http://www.microsoft.com/downloads/details.
aspx?FamilylD =6CO050FE3-C795-4B7D-B037-185D0506396C&displaylang
=en.The updates will also be provided in the Ofis Server CD under the
folder name "Visual C+ + updates". The location is [DRIVE:\> Visual
C+ +\Visual C+ + updates]. Always remember that before start to develop,
you need to install the components of Ofis client and server into C+ + 6.0.
Please refer Appendix D for more information.
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¢ Standalone Model
The source code for standalone application, which is developed in Visual
C+ + 6.0 platform, can be obtained in the "Standalone - SourceCode" folder,
which is located in the Ofis Server CD. The location is [DRIVE:\> Visual
C+ +\Standalone - SourceCode]. The project filename is OFIS 1 3.dsw. The
executable file for the standalone application is located in [DRIVE:\> Visual
C+ +\Standalone - SourceCode\Debug].

* Client-Server Model

The source code for client server application, which is developed in Visual
C+ + 6.0 platform, can be obtained in "ClientServer - SourceCode" folder,
which is located in Ofis Server CD. The location is [DRIVE:\> Visual
C+ +\ClientServer - SourceCode]. There are two projects available which is
one for the client and the other for the server. The client project filename is
CSocketcli.dsw  located in the client folder [DRIVE:\> Visual
C+ +\ClientServer - SourceCode\Client], while the server project filename is
CSocket.dsw located in server folder [DRIVE:\> Visual C+ +\ClientServer -
SourceCode\Server].

The executable file for client is located in [DRIVE:\> Visual
C+ +\ClientServer - SourceCode\Client\Debug] and the server at [DRIVE:
\>Visual C+ +\ClientServer - SourceCode\Server\Debug]. Remember,
before you can start compiling and debugging these projects, you must
install the OFIS Client 1.3 and OFIS Server 1.2 setup as well as installing the
Ofis components into your Visual C+ + 6.0.

LIST OF OFIS SDK LANGUAGE FILES

Below are the lists of language files available to be invoked by Ofis
application

Ofis.en = English Language File

Ofis.chs = Chinese Simplified Language File
Ofis.cht = Chinese Traditional Language File
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TROUBLESHOOTING

If your FingerTec® Ofis Scanner is not connected to your computer, the Ofis
window will prompt you the following errors. Please close the Ofis window,
plug the FingerTec® Ofis Scanner properly to the computer and start the Ofis
application again.

] x|
(. OFIS

Enrollment Module

FingerTec Online Fingerprint Identification System (Ofis)

Mot connected to sensor!

AN

Copyright 2006 FingerTec Waorldwide Limited. all rights reserved,

Figure 12-1: (not connected to sensor!)
If your fingerprint quality is poor, the Ofis window will prompt the following

error. Place your finger properly on the FingerTec® Ofis Scanner during
enrollment and verification process to get accurate reading everytime.
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FingerTec Online Fingerprint Identification System (Ofis) ! LI
/_.J:“-
L<OFIS
e

Enrollment Module

Fingerprint quality is poor!
Remaining times: 1

Press 4 times to enroll
a finger

1

AN

Copyright 2006 FingerTec Worldwide Limited. All rights reserved,

Figure 12-2
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HARAWARE HANDLING AND USAGE

Plugging The FingerTec® Ofis Scanner To A Computer

Plug the FingerTec® Ofis Scanner into the USB port of your computer. The
USB port is normally located at the back of your CPU. The location of the
USB port may vary depending on type of computer.

Figure 13-1: The FingerTec® Ofis Scanner with USB interface.

The USB port at the back of a CPU

Figure 13-2: Figure 13-3:
Plug the USB interface into the USB Successful plugging of the FingerTec®
port at the back of your computer. Ofis Scanner at a computer.
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Recognition Performance and
Reader Usage of Fingerprint

This provides reader usage and maintenance guidelines to maximization
fingerprint enrollment and verification performance. It is crucial to achieve
optimal fingerprint recognition performance with proper use of the
FingerTec® Ofis Scanner during fingerprint enrollment and verification, as
well as a well-maintained reader,

It also describes the proper methodology to use the reader to register and
verified fingerprints. Then followed by the reader maintenance instructions,
provided in "Clean the Reader".

Appropriate Handling of Fingerprint Reader

Place your finger flat on the reader when enrolling and verifying fingerprints
to reduce the False Rejection Rate (FRR). During both processes, you must
place the finger's midpoint not the tip or the side-in the center of the reader's
fingerprint sensor in order to maximize the area of the finger that touches the
reader window.
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Pressure is applied evenly. Pressing either too hard or light will produce an
unusable and faint scan. Do not "roll" your finger. To complete the
fingerprint scanning, hold your finger on the sensor until the reader light is
blinking. This may take longer time if the skin is dry. Beep is raised when the
light blinks and fingerprint is captured. Lift your finger. If the reader is
capturing your fingerprint scan as indicated by the reader blink, but
FingerTec® software rejects it consistently, you may need to re-register that
finger by first delete it and then register it.

Clean the Reader

The condition of the reader sensor affects enormously on the ability of the
reader to achieve a good quality scan of a fingerprint. It depends on the
amount of user, the reader sensor may need to be cleaned frequently. Apply
the glutinous side of a piece of adhesive cellophane tape on the sensor and
peel it away.

Under frequent usage, the sensor coating may turn dull caused by the
sodium in perspiration. In this case, gently wipe the window with a fabric
(not paper) dampened with a mild ammonia-based glass cleaner.
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Reader Maintenance Warnings

There are several things that shouldn't be done when cleaning or using the
reader:

* Do not shower the glass cleaner directly on the reader sensor.
* Do not apply alcohol-based cleaner.

* Do not submerge the reader in liquid.

* Do not rub the window with rough material, including paper.

* Do not poke the sensor coating with fingernail or any other sharp objects,
such as a pen.

The fingerprint reader is meant for indoor home or office use only.
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APPENDIX A

Internet Information Services (l1S) Installation Guide

To set up the Ofis Server, you need to install the IIS 6.0. Please make sure
your operating system for Ofis Server is Window 2000, Window XP
Professional or Window 2003. The steps for IIS installation are as the
followings:

Place the Window 2000, Windows XP Professional, or Window 2003
CD-Rom into your CD-ROM Dirive.

Click on the Start menu and select the Control Panel.

News Office Dacument

I

Open Office Document

Set Program Access and Defaults
Windows Update

WinZip

Program Updates

Programs »
Documents L4
Control Panel

Network and Dial-up Connections
Search +

Prinkers
Help a Taskbar & Start Menu. ..
Run...
Log OFf daryl...
Shut Down, ..

Figure A-1

A window will pop up after the control panel is open. Click on the
Change/Remove Programs to proceed.
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emove Programs =101 x|
Currently installed programs: Sort by:[Name -
Change/Remove
¢l Adobe Reader 7.0.7 Size 73.1MB
7l Adobe Reader Chiness Simplfied Forts Size 22.6MB
fl Adobe Reader Chinese Traditional Fonts size 21.2MB
&) Adobe SYG Viewer 3.0 Size 4.30MB
% Advanced Batch Converter Size 1.76MB
% Apabi Publisher Size 924KE
[ Apabi Reader Size 13.4MB
&l apabi wriker Size 8.92MB
ﬁg! Apahilakerz,5 Size: 1.55MB
% Apache Tomeat 5.5 (remove only) Size 45,9MB
&l Codec Pack- AllIn 1 6.0.2,7 Size 352KB
“B obatirzk Size 3.09MB
R rnT Size F1EKR _I
Figure A-2

The Add/Remove Programs window will pop up and please click on the
Add/Remove Components button.

emove Programs =101
Currently installed programs: Sort bry:|Mame -
7l Adohe Reader 7.0.7 Size: 73.1MB
@l Adobe Reader Chinese Simplified Fonts Size 22.6ME
7l Adobe Reader Chiness Tradtional Fonts Size: 21.2MB
$ Adobe VG Yiewer 3.0 Size 4.30MB
ﬁ Advanced Batch Converter Size 1.76MB
1) apabi Publisher Size 924KB
[ Apabi Reader Size 13.4MB
g Apahi Writer Size: 8.92MB
3 Apabitakerz.5 Size 1.55MB
g Apache Tomeat 5.5 (ramave only) Size 45.9MB
& Coder Pack- Al N 16.0.2.7 Size 352KB
“48 Dbalgrzk Size 3.00ME
T rnr e areen =l
Figure A-3
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Select the Windows components to be added to your computer system.

Windows Components Wizard x|

Windows Components
Vou can add or remove components of Windows 2000,

To add or remove a component, click the checkbox. A shaded box means that only
part of the component will be installed. To see what's included in a component, click.

Detail:

Components:

: nome B
@Intemat Explarer 0.0MBe

O %Intemat Intarmation Services [115) 18.2MB

O gaManagEmenl and Monitoring Tools 0.9MB

[ 2t Messane Dueinn Senices seme

Description:  Enables Fast full-text searching of files.
Total disk space iequired 0.0 MB sl |
Space available on disk: 7353.7 MB —

< Back I Mext > I Cancel |

Figure A-4

Put a check mark on the Internet Information Services (IIS) and click Next
button to proceed.

Windows Components Wizard x|

Windows Components
You can add or remove companents of Windows 2000,

To add or remove a component, click the checkbox. & thaded box means that only
pait of the component will be installed. To see what's included in a campanent, click
Details.

LComponents:

B0 Indexing Service
Q Intermet Explarer
% & Intemet Informal 1 ]
] E:lManagement and Monitoring Tools 0.9MB
[ 2 Mrssane Muesinn Serices 2hmr

Description: 115 services [Wweb and FTP support) along with support for FrontPage,
transactions, A5Ps, database connections, and receiving of posts.

Total disk space required: 18.0 B
Space available on disk: 73531 MB
Figure A-5
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The installation progress will be initiated and please wait for several minutes
for the installation process to complete.

Windows Components Yizard x|

Configuring Components
Setup iz making the corfiguration changes you requested.

Please wait while Setup configuies the components. This may take
several minutes, depending on the components selected.

Status:  Preparing to configure components...

< Back | st >

Figure A-6

When the installation is complete, click on the Finish button.

dows Components Wizard |

Completing the Wind Comp
Wizard

Vou have successfullp completed the Windows
Components Wizard

To close this wizard, click Finish,

< Back

Figure A-7
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APPENDIX B

Installing Ofis components into Borland Delphi 7.0

Server Setup

1) Open the Borland Delphi 7.0 application.

2) Remember to install the Ofis Server Software Installation before
development.

3) You can open the sample source project and the file name is Server.dpr.
All the source code and the components will be loaded automatically.

4) If you choose to do from scratch, you need to add a few components
into your Delphi IDE.

5) Go to component tab and select Import Active X Control. A new window
will pop up. Please refer figure B-1 below:

Import ActiveX ﬂ

Active Setup Control Library [Version 1.0 -
ActiveFormProfl Library [Version 1.0]

Adobe Acrobat 7.0 Browser Control Type Librane 1.0 [Version 1.0)
AtvEnc 1.0 Type Libramy MWersion 1.0)

ButtariControll Library [Wersion 1.0)

certmap OLE Contral module [Wersion 1.0]

Certwfiz Activel Control module [Version 1.0] LI
Add. Bemaove |
Class names: ;l
[
Palette page: IAclive>< - I

Unit dir name: IC. “Program Files\Borland\D elphi? mports J

Search path: |$[DELF’HI]\Lib,$[DELF’HI]\Bin,$[DELPH\]\ImpurJ

Inztall | Erealeunitl Cancel | Help |

Figure B-1
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6) Click the button Add where a window will prompt you to select a file.
Select the OfisServer.ocx file and click Open. The OfisServer.ocx can be
obtained in your windows system32 folder. The location is [DRIVE:
\>WINNT\system32\]. **Attention: if you purchase a Trial Package, the
filename would be OfisServerTrial.ocx, which is also located in your
windows system32 folder. Please refer figure B-2 below:

Register OLE Control ] 21x|

Look in I 3] system3? ﬂ ] EF E~
imgedit, ocx [%] MSDATGRD.OCX MSWINGCK, 0K TABCTL3Z,0C
imgscan. o 9 MSDATLST.OCK Ofis.ocx kdic, oy
imgthumb, ook [¥] MSDATREP.OCK  [] Ofis_ocx YCF132,00K

MCI32,00% [%] msdm, ocx : WCF132,0CX
mmefxe oex [%] MSFLXGRD 0Cx FisserverTrialocx  [%] VSPELL32,0C
MSADODC.OCK ] MSHFLXGD.OCK PICCLP32.0CK WD, 00X

[%] MscaL.ocx [%] MSINET, O Jugin, ocx wshom,ocx
mschrt20,ocx 9 MSMART3Z. O proctexe.ocx

MSCOMCTZ. 00 |%] memaskaz, oo RICHTRS2, 00
MSCOMCTL.OCK %] MSRDC20,0CK SYSINFO.OCK

MSCOMM3Z,OCK 9 msscript, ocx SYSMON, 00X

[— o]

File name: ID“SSENE[ oK j Open I
Files of lype: IActlveX contral [*.0cx) | Cancel |
P
Figure B-2

7) The OfisServer Library will be displayed in the list box and all the
information regarding about the library such as the Class Names and
Palette Page. The class names will be TOfisServerX and the controls will
be located at the Active X palette page. Click Install to install the
OfisServer.ocx. Please refer figure B-3 below:
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Import ActiveX

Impart Activel |

x|

martedit 1.0 Type Libramy [Werzion 1.0) :I
myDLLProjl Library [Wersion 1.0)

myDLLProfl Library [Wersion 1.0]

Mettdeeting 1.1 Type Library Wersion 1.1) =
OfficeScan SetuplMl 1.0 Tppe Librany [Wersion 1.0]

(1fiz Liby iof 1.0

] i

Bemave

Class names: | TOfisServer ;I

=

Palette page: IActiveX Vl

Unit dir name: IC.\F’rUglam Filez"EorlandD elphi?\ mports', J

Search path: [$[DELPHILib:3{DELPHIT\Bin $IDELPHI M mpor J

Install.. | Crealegnill Cancel | Help

Figure B-3

8) Next, a window will show you that the OfisServer.ocx will be installed
into the dclusr.dpk package. Click OK to continue. Please refer figure B-4

below:

Inta existing package | Into new packagel

File name:

Description: IEnr\and User Components

Help

Figure B-4
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9) Later a window will prompt that the package will be rebuilt. Click Yes to
continue. Please refer figure B-5 below:

x

@ Package dclusr.bpl will be rebuilt, Continue?

Mo | Help |

Figure B-5

10) Another information is prompt to inform you that the component palette
page has been updated and OfisServer TLB.TOfisServerX have been
registered. Click OK to continue. Please refer figure B-6 below:

i

The compaonent palette has been updated as a resulk of rebuilding installed package c:iprogram
files\borlandidelphi7iProjectsiBplidclusr70.bpl,
The following new component(s) have been registered: OfisServer _TLE, TOfisServeri,

Figure B-6

11) Next, the package window will be displayed to show you that all the
files that are contained in the package. Please refer figure B-7 below:

£
o & & v
Compile Add  Remove Install  Options
Fies | Path
[=-3 Cortairs
; @ myDLLPoji_TLE . der c:program filessborlanddelphi?mg
@ myDLLPraji_TLE pas c:\pragram filessborlanddelphi?lrmg
@ (] ver_TLE.dor c:\pragram filessborlanddelphi? g
E OfisServer_TLE.pas c:\pragram filessborland'delphi?lmg
@ Ofis_TLB.der c:\pragram fileshborland'delphi?J
@ Ofiz_TLB.paz c:program files\borlandhydelphi ™ mg
@ zkemkeeper_TLE dor c:hprogram files\borlandbydelphif™ mg
@ zkemkeeper_TLE pas c:\program filessborlanddelphi?lmg
E|C:| Requires
E designide.dep
- nldep
2 woldep

Figure B-7
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12) Close the window and it will prompt you to save changes to the
package. Click Yes to continue. Please refer figure B-8 below:

x

@ Save changes to project delusr?

Mo | Cancel |

Figure B-8

13) Next go to your Active X component palette and now the OfisServerX
control is visible and ready to use. Please refer figure B-9 below:

Component  Database  Tools  GExperts  Window  Help “ItemplateZ v” 73 %|

4 Gamples  Activel IHave | Indv Servers | Indv Clients | Indv Interceots | Indv 140 Handiers | Indw Misc
h ~ VR gl

C Mgz - OfisServers (OfisServer _TLE) | 9 -

B

Figure B-9

Client Setup

1) Follow steps 1-5 as in the Server Setup above in appendix B. Sample
source project file name is Client.dpr. Please refer figure B-1.

2) Click the button Add where a window will prompt you to select a file.
Select the Ofis.ocx file and click Open. The Ofis.ocx can be obtained in
your system32 folder. Please refer figure B-10 below:

Look jr: I@ sstem32 j & & BB
] imgedit.ocx [#] MspaTeRD.OCR MSWINSCK.OCR  |%] bdc.ocx
[»] imgscan.acx MSDATLST.OCK YCF132.00%
%] imgthumb, ocx [#] msoaTREP.OCR Ofis_ocx [#] verizz.00x
(¥ Mcraz.ocx msdxm,ocx [ ofisserverTrislocx  [%] vsPELL32.0C
%] mmefxe.o0x [#] msFLxGRD.0CK PICCLPE2.0C%  [%] wmp.orx
%] MSADODC.0CK MSHALXGD.OCK  |%] plugin.ocx wshom,acx
[] MscaL.0cx MISINET.OCK proctexe.arx
%] mschrezn,ocx MSMAPLZ2.0CK RICHTX32.00%
3] MsCoMCT2.00% memask3z. ocx SYSINFO.DCK
[»]MsCOMCTL.OCK  [3] MSRDC20.0C% sysmen.ocx
%] MSCOMMaZ.00K msscript.ocx ) TaBcTLIZ 008
Kl | i
File name: ot ocx =l Oeen |
Files of type: [ctivesc cortrol (= oex] =l Cancel
2|

Figure B-10
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3) The Ofis Library will be displayed in the list box and all the information
regarding about the library such as the Class Names and Palette Page. The
class names will be TOfisMain and the controls will be located at the
Active X palette page. Click Install to install the Ofis.ocx. Please refer
figure B-11 below:

Import ActiveX x|

Impart Actives] |

MSIDIF Activer Control module [Version 1.0] ;I
martedit 1.0 Type Libram [Version 1.0]

myDLLProjl Library [Version 1.0]

myDLLProfl Library [Version 1.0] =
Mettdesting 1.1 Type Library [Wersion 1.1]
(fficeSoan SetuplMl 1.0 Type Library [Yersion 1.0
Ofis Library [Version 1.0]

‘ C:A\Documents and SettingshPUC PUC-7941FAFADSND esktophOfi:

Remave |

Class names: | TOfisMain ;I

[

Palette page: IAct\veX vl

Unit dir name: IC: “Program Files'Borland D elphi?h mports' J

Search path:  [${DELPHILib.$IDELPHIN\Bin:${DELPHImpor J

Inztall... | Create Unit Cancel | Help |

Figure B-11

4) Next, a window will show you that the Ofis.ocx will be installed into the
dclusr.dpk package. Click OK to continue the process. Please refer figure
B-12 below:

CEN— i

Inta existing package | Into new packagel

File name: Ic:\program files\barlandsdelphisLibhdciusr. dpk j Browse.. |

LDiesciiption: IBUIIand Uszer Components

ok |[TEme ] be |

Figure B-12
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5) Later a window will prompt that the package will be rebuilt. Click Yes to
continue. Please refer figure B-13 below:

ﬂ

@ Package delust.bpl will be rebuilt, Continue?

Mo | Help |

Figure B-13

6) Another information is prompt to inform you that the component palette
page has been updated and Ofis TLB.TOfisMain have been registered.
Click OK to continue. Please refer figure B-14 below:

x

The component palette has been updated as a result of rebuilding installed package c:iprogram
files\barlandidelphi7\Projects\Bplidelusr 7. bpl.
The Following new componentis) have been registered: Ofis_TLE. TOfisMain.

Figure B-14

7) Next, the package window will be display to show you that all the files
that are contain in the package. Please refer figure B-15 below:

£
D | & &
Compile Add  Remaove Install  Options
Files | Fath |
B[ Cortains
@ myDLLProj1_TLB.dcr c:program filestborland'.delphit
@ myDLLProji_TLE. paz c:program files\borlanddelphit
@ QfisServer_TLE.dor c:program files\borlanddelphit
@ OfisServer_TLB pas chprogram filesh\borland'\.delphit
@ Ofis_TLE.der c:program files\borlanddelphit
@ Ofis_TLB.pas c:hpragram files\borland'.delphit
@ zkemkeeper_TLE.deor c:program files\borlanddelphit
H @ zkemkeeper_TLB.pas c:program filestborland'.delphit
E|C:| Requires
@ designide.dcp
il dep
-2 veldep
Figure B-15
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8) Close the window and it will prompt you to save changes to the package.
Click Yes to continue. Please refer figure B-16 below:

x

@ Sawe changes to project delusr?

Mo | Cancel |

Figure B-16

9) Next go to your Active X component palette and now the OfisMain
control is visible and ready to use. Please refer figure B-17 below:

Component Database Tools GExperts  Window  Help |“template2 v” &1 %|

3 Sampoles  Activex |Ha\re | Indu Sewersl Indu Elientsl Indu Intercentsl Indu 140 Handlersl Indu Mizc

iy comw e gps
TN= ] =] %] N | ©&  OfisMain (OFis_TLE)

Figure B-17
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APPENDIX C

Installing Ofis components into Microsoft Visual Basic 6.0

Server Setup

1) Open Microsoft Visual Basic 6.0

2) Remember to install the Ofis Server Software Installation before
development.

3) You can open the sample source project and the file name is Server.vbp.
All the source codes and the components will be loaded automatically.

4) If you choose to do from scratch, you need to add a few components
into your Visual Basic IDE.

5) Right click on the components tab and select component option. Please
refer figure C-1 below:

-X
i%i. Project1 - Form1 {Forr|

General O

- Server P [192
.- Server Part: [33g)

User Name : l_

g Register | e

o |G

Add Tab...

'T Dockabls
Hide:

Figure C-1
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6) A pop up window will show you the list of the components available.
Please select OfisServer Library and Microsoft Winsock Control 6.0 and
then click Apply. The reason Winsock is chogen because it provides the
communication and resource sharing between distributed server and its
clients. The OfisServer.ocx can be obtained in your windows system32
folder. The location is [DRIVE\>WINNT\system32\]. **Attention: if
you purchase a Trial Package, the filename would be OfisServerTrial.ocx,
which is also located in your windows system32 folder. Please refer
figure C-2 below:

zl

Contrals |Deslgners | Insertable Objects I

[ImyDLLPrail Library ;I
[ImyDLLProjl Library

[ OfficeScan SetupItl 1.0 Type Library

[ fis Library

[oleprn 1.0 Type
[ optsHald 1.0 Type Library

[1Package and Deployment Wizard

[]Pageiavbar DTC 1.0 Type Library J
[]PhotoShare 1.0 Type Library

[1POPProjl Library

[]Preview 1.0 Type Library 5
[]PropertyTree 1.0 Type Library _l;l ST o00 |
| 3

| [~ selected Items Only

OfisServer Library
’7Locat\on: COWINNT system32| OfisServer, ocx ‘

ok I Cancel | Apply |

Figure C-2

7) Now you can view the components OfisServerX and Winsock in your
components tab. It is now ready to be used. Please refer figure C-4 and
figure C-3 below:
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o Ot = =1 EEl
2]
B -
|}
L
ﬁ'ﬂ & dwinsocd
[ofisservers]
=
Figure C-3 Figure C-4

Client Setup

1) Follow steps 1-5 in the Server Setup above in appendix C. Sample source
project file name is Client.vbp. Please refer diagram C-1.

2) A pop up window will show you the list of the components available.
Please select Ofis Library and Microsoft Winsock Control 6.0 and then
click Apply. The reason Winsock is chosen because it provides the
communication and resource sharing between distributed server and its
clients. The Ofis.ocx can be obtained in your system32 folder. Please

refer figure C-5 below:

Contrals |Designers | Insertable Objects I

x|

I myDLLProjl Library

I myDLLPrajl Library

[ImyDLLProjl Library

[] CFficeSean SetupINI 1.0 Type Library
[ 1 ibrary

[] CfisServer Library
[Joleprn 1.0 Type Library

[ optsHold 1.0 Type Library

] Package and Deplayment Wizard
[|PageMavbar DTC 1.0 Type Library
[JPhatoshare 1.0 Type Library
[IPOPProjl Library

|:|IPrewew 1.0 Type Library

4

[

|

Browse. ..
- 2
LI—I

[ Selacted Items Only

Location:

"Ofis Library

CAWINNTsystemn324 Ofis.ocx ‘

o]

Cancel | Apply |

Figure C-5
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3) Now you can view the components OfisMain and Winsock in your

components tab. It is now ready to be used. Please refer figure C-4 and
figure C-6 below:

@g o JUET
(BB
U
=
o [
FaL!

-

Figure C-6
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APPENDIX D

Installing Ofis components into Microsoft Visual C++ 6.0

Server Setup

1) Open Microsoft Visual C+ + 6.0

2) Remember to install the Ofis Server Software Installation before
development.

3) You can open the sample source project and the filename is CSocket.
dsw. All the source code and components will be loaded automatically.

4) If you choose to do from scratch, you need to add a few components into

your Visual C+ + IDE.
5) Goto Project tab, goto Add To Project and select Components and

Controls.
6) A pop up window will show you the Components and Controls Gallery.

Please refer figure D-1 below:

Components and Controls Gallery 21x|

Choose a component ta inzert into your project:

Look in: |@ Gallery j - ¥ EH-

1 Registered Activel Contraols
| wisuial C++ Components

File name: Inzert I
LCloze |

Hore Infa

Path to contral:

Figure D-1
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7) From that window select Registered ActiveX Controls folder. The
OfisServer.ocx can be obtained in your windows system32 folder. The
location is [DRIVE:\>WINNT\system32\]. **Attention: if you purchase a
Trial Package, the filename would be OfisServerTrial.ocx, which is also
located in your windows system32 folder. Select the name OfisServerX
Control. Please refer figure D-2 below:

Components and Controls Gallery 2=
Choose a component to insert into your project:
Look jre I {3 Redgistered ActiveX Controls j L] £F Ef-
mPage Ohbjec
ﬁm Fagehlavba
B @PageTransit
#] outinok DocSite OLE Cantrol ﬂ POyizard.C
,,-ﬁ COutlaok Header OLE Contral ;ﬂ POWizard,C
,ﬂ Outlook Recipient Collection Edit OLE Contral ﬂ FDWizard. Tt

Qutloak Recipient Collection Edit OLE J

File name: OfizS ervers Contral Ink Ingert I
OfisServers Contral Close |
Iore Info |

Path ta contral:

|C: SWINM T \apstem3250fisServer. oo

Figure D-2

8) Next, it will prompt you to insert this component. Click OK to continue.
Please refer figure D-3 below:

Microsoft ¥isual C+ 5'

& Insert this component?

Cancel |

Figure D-3
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9) Later, a window shows you to confirm the updated classes. Click OK to
continue. Please refer figure D-4 below:

The checked clazs[ez] will be generated from

the Activer Contral. Click on a clags name to

browse or edit its attributes.
Cancel

Clazz name: Base clasz:
IEDfisSewer‘I Cwnd
Header file:

IDfisServer'I.h

Implementation file:
IDfisS erverl.cpp

Figure D-4

10) Now in your control the OfisServerX is visible and ready to use. Please
refer figure D-5 below:

|

n
-]
=
2
&
=
w

kS

3 o R
@ F £ m
4 B2 [ = 23 H a6

BFE- e E

CfisServers

Figure D-5
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Client Setup

1) Follow steps 1-6 in the Server Setup above in appendix D. Sample source
project file name is CSocketcli.dsw. Please refer diagram D-1.

2) From that window select Registered ActiveX Controls folder. Select the
name OfisMain Control. The Ofis.ocx can be obtained in your system32
folder. Please refer figure D-6 below:

Components and Controls Gallery 21|

Choose a component to ingert into your project:

Laok jr: I@ Registered Active Contiols d o cf EE-

[P1a v DLL Conbrol !0FisServer><
[ obiinNTCheck Class L] oletnstall €

,ﬂ OfficeScan Corp Edition Web-Deployment ObjRemovectr] Class mobt\onGmu
,ﬂ OfficeScan Corp Edition Web-Deployment SetupCtl Class @ Cutlook Do
,ﬂ OFF\EESEEI'I Curu Edition Web-Deployment SetupIMICtr Class @ Cutlook He:
@ Qutlook Red

File: name: Ofishd ain Control.Ink. Ingert

(Ofish ain Control

FK,

Close

Hore Infa

Path to cantral:

|I:'\WIN NT'spstem32W0fis.ocx

Figure D-6

3) Next, it will prompt you to insert this component. Click OK to continue.
Please refer figure D-7 below:

Microsoft Yisual C++ x|

& Insert this component?

Cancel |

Figure D-7
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4) Later, a window shows you to confirm the updated classes. Click OK to
continue. Please refer figure D-8 below:

The checked clazz(es] will be generated from
the ActivelX Contral. Click ot a clazz name to

browsze or edit itz attributes. |

Cancel

The zelected
clazs haz already
been generated.
Click OK to
update the class.

Class name: Baze class:
JCOfistain Cind
Header file:

Iofismain. h

Implementation file;

Iofismain.cpp

Figure D-8

5) Now in your control the OfisMain is visible and ready to use. Please
refer figure D-9 below:

B
lTAaabl[f]Cllf
n|

®© BEEmE %

h'

2

- EEEH
FE=e B X

Figure D-9
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