
;e3eX*U""#L&&L8*6n*T*D 7 JUN 2004 DYNAMIC APPLICATION BROWSER AND DATABASE
FOR USE THEREWITH This application is related to U.S. Patent Application
No. entitled "Dynamic Application Browser and Database for Use Therewith"
by 5 Adam 1. Rabung and Michael H. 5chrag, filed on December 7, 1999, the
contents of which are hereby incorporated by reference in their entirety.
BACKGROUND The present invention relates generally to network computer
systems, and more particularly to automatically updating of applications
from one computer to 10 another computer over a network. Operating systems
and Internet browsers are commonly used to allow a user to execute andlor
read multiple applications and/or files. For example, a Microsoft Windows
operating system allows a user to select an icon which represents an
application. Upon selection of the icon, the application is run and I5 the
user is able to interface with the application. With respect to an Internet
browser, such as Microsoft Internet Explorer, a user enters an Internet
address which translates to a unique machine on the Internet which provides
the user data which can be either viewed or run by the user. One problem
faced with operating systems and Internet browsers is the difficulty in
updating individual modules of ZO the operating systems and browsers. For
example, to update a program on an operating system. the program (or a
large amounr of data) may need be deleted and a new program (or data)
instead in its place. .Alternatively, the old program may be completely
overwritten by the new program. This process may require the user to
actively participate in the updating of applications and files by having to
29 manually replace existing applications and files with new applications
and files. fn i   D 7 JUN 2pp~ -z. addition, this procedure can be time
consuming, especially,it only a minor change is to be made to the
application, Computer applications, such as operating systems, Internet
browsers, and ocher user application, typically use graphical user
interfaces- These graphical 5 user interfaces are characterized by the
presentation of information in windows, as we(1 as user control by a
pointing device such as a mpuse.: The operation of these graphical user
interfaces in such an environment can be described as "select-thenoperate,"
i.e., a user first selects an object,from the interface and then indicates
the desired operation for that object. 1(J Graphical user interfaces built
according to object oriented principles can be viewed a5 including three
components: the model, the view, and the controller. The
model-view-controller (MVC) concept originates from a Smalltalk elass
library as described in Design Pt~tteras for Object-briertted.Soj'tware
Development written by Wolfgang Pree) Addison-Wesley, 1995 and,A System of
Patterns 



IS written by Frank Buschmann et al., Chichester, West Sussex, John Wiley &
Sons, I996; the contents of which err incorporated here by reference in
their entireties. The model stores application-specific data, e.g., a text
processing application stores text characters in the model and a drawing
application stores a description of different graphical shapes in the
model. A view presents the model on a display, 2Q e.g., a screen. Any
number of views might present the model in different ways although each
view accesses the information stored itJ the model. The controller handles
input events such as mouse interaction and key strokes of a keyboard, The
controller can access the view as well as the model to make changes to both
the model and the view. 25 Some applications that run on computers using
the MVO approach are used as teaching utilities, In addition, other
applications are used so that the user Can participate in commerce over
networks such as the Internet. These applications may require information
to br sent from one computer to another. For example, :s   0 7 JUN 2004 3
in an educational training program, a user may need co download educational
material from a server as well as inform the server of its progress with
the educational material. With respect to electronic commerce, a user may
wish to execute a sale via keystrokes on his keyboard and have a message
sent to a remote 5 source so that an order for goods or services can be
processed Therefore. there is a need in the art for an application which
can allow a user to select multiply applications for execution, as well as
allow a user to update applications without having to overwrite or delete
the entire previous version of the application. In addition, there is a
need for an application which can allow a 10 user to communicate over a
narwark without the need for a constant connection. SUMMARY OF THE
INVENTION In an exemplary embodiment of the present invention, a method and
a system that handles multiple applications and allows for the seamless
exchange of information from one computer to another is described. An
application browser is 15 provided which is tun on a tirst computer
including at least one database chat stores a plurality of objects; an
update module that uploads and downloads objects from a second computer;
and a database manager that controls storage of, and access to, the objects
stored in the at least one database and interfaces with the update module
and the at Fast one database, wherein the at least one database 20 includes
at least one table storing at least one of the plurality of objects. BRIEF
DESCRIPTION OF THE DRAWINGS These and other features, aspects, and
advantages of the present invention will be understood by reading this
description in conjunction with the drawings in which. 2S Figures IA and
tI3 illustrate a typical computer system of the type in which the present
invention tan he employed;   D 7 JUN 2004 -4 



Figure 1C illustrates an exemplary embodiment of the dynamic application .
browser according to the present invention: Figure 1D illustrates an
exemplary object according to the present invention; 5 Figures lE
illustrates an exemplary table according to the present invention; Figures
1F-1G illustrate exemplary indices according to the present invention;
Figures IH-1L illustrate an exemplary embodiment of the file structure of
10 a d8tabase according to the present invention; Figure 2 illustrates an
exemplary process performed by the startup module of the present invention:
Figure 3 illustrates an exemplary flowchart for the update step 230 of
Figure Z; 15 Figure 4 illustrates an exemplary flowchart for performing the
install step 232 of Figure 2: Figure 5 illustrates an exemplary flowchart
of the autoload actions module 234 of Figure 2; Figure 6A illustrates an
exemplary embodiment of the insert object 20 functionality of the database
according to the present invention; Figure 6B illustrates an exemplary
embodiment of the indexing step 6220 of Figure 6A; , Figure 7A ihustrates a
flowchart of an exempl2ry modify procedure performed by the database
manager according to the present invention; 25 Figure 7B illustrates an
exemplary embodiment ot'step 7246 of Figure 7A; Figure 8 illustrates a
t7owchart of an exemplary modify an object by condition procedure performed
by the database manager according w the present invention;   0 7 JUN 2004
-s Figure 9 illustrates a tlowchart of an exemplary query a table by
condition procedure performed by the database manager according ro the
present invention; Figure 10 illustrates an exemplary embodiment of a
procedure for deleting an object by its object ID according to the present
invention; 



5 Figure 11 illustrates an exemplary embodiment of a procedure performed by
the object database manager Por deleting an object based on a condition
according to the present invention; Figure IZ illustrates an exemplary
embodiment of step I0514 in Figure 10; Figure 13A illustrates an outgoing
table according to an exemplary 10 embodiment of the present invention;
Figure 13B illustrates an incoming table according to an exemplary
embodiment of the present invention; Figure 13C illustrates a history table
according to an exemplary embodiment of the present invention; is Figure
13D illustrates a transport cell list according to an exemplary embodiment
of the present invention; Figure 14 illustrates an exemplary embodiment of
the procedure by which one computer sends data rn another computer co which
it is connected according to the present invention; 20 Figures 15A-15C
illustrate an exemplary installation procedure of the present invention;
Figures 16A-IfiC illustrate exemplary structures of an application module
of the present invention;  Figures 17A-17J illustrate an exemplary
interactive educational system 25 application module of the present
invention; Figures 18A-18D illustrate an exemplary embodiment step 9402 of
Figure ' 9: and   0 7 JUN 2004 -b Figures 19A-19C illustrate an exemplary
embodiment of step 6216 of Figure 6A. DETAILED DESCRIPTION The present
invention may be embodied in a general purpose digital 5 computer that is
running a program or program segments stored on and originating from a
computer readable or usable medium, such medium including but not limited
to magnetic storage media ((e.g.. ROM's, tloppy disks, hard disks, etc.),
optically readable media (e.g., CD-ROMs, DVDs, etc.) and carrier waves
(e.g., transmissions over the lnternta or Intranet). A functional program,
code and code 10 segments, used to implement the present invention can be
derived by a skilled computer programmer tram the description of the
invention contained herein. One embodiment of the present invention is
described below with reference to the JavaT"' programming language
developed by Sun Microsystems, lnc. JavaT'" is described, for example, in
3avar"' PrGrter Plus by Paul Tyma, Gabriel Torok, 



IS and Troy Downing, published by Wane Group Press'`T" in 1996, the content
of which is incorporated here by reference in its entirety, The Java~t'"t
implementation and description is provided as an exemplary embodiment and
is not meant as a limitation of the Scope of the invention. It is within
the skill of the ordinary artisan to implement the features of the present
invention using other programming 20 techniques and programming languages.
The present invention may be implemented on a variety of computer systems
(such as IBM-compatible computers, workstations, ete.) equipped with an
operating system, e.g.. MicrosoPt Windows 95I98. A typical computer system
of the type in whivh the presem invention can be employed) is illustrated
in 25 schematic view form in Figures lA and 1B. The structure of the
computer system and that of the computers themselves in Figures lA and IB
do not form part of the present indention. It is understood   0 ? JUN 2004
.7_ that modification of the structure of the computer system is within the
skill of the ordinary artisan. For ease of reference, the client computer
101 on which the browser is running will sometimes be referred to as the
local computer and the network computer l00, or any other client computer
1D1, to or from which data is 5 to be sent or received will be referred to
as a remote computer. This is briefly described here for subsequent
undersranding of the manner in which the features of the invention
cooperate with the structure of the computers. Referring to Figure IA, the
present invention is designed to run on a computer system which includes at
least one network computer 100 and at least 10 one client computer 10l. The
client computers) 101 can communicate wirh each other or with the network
computer 100. The network computer 100 may be part of a larger computer
network or data service or may 6e a single network server. Referring to
Figure 1B, computer 103 includes at least one central processing unit (CPU)
105 which is connecaed to at least one input device 107, 15 e.g., a
keyboard, mouse, couch pad, etc,, at least one memory unit 111, e.g.) RAM
and/or ROM, and at least one storage device 113, e.g., a hard drive, floppy
disk drive, writeable CDIDVD. EBPROM, etc. Connecred to the computer 1D3 is
at least one display device 115, e.g., a monitor or an GCD display; a
printer 1Z3; a modem 125; and/or a network 20 interface 127. The modem 125
or network interface l27 may be connected to a computer network or data
service via a wire or wireless connection, In addition, the connection to a
computer network of data service via the modem 125 and/or network interface
127 provides two-way communication. In an exemplary embodiment of the
ptesent invention, data can be received 25 by computer 103 via modem 125 or
network interface 127, entered directly to the computer 103 via input
device 107, or recalled from storage device 113. In 



addition, output of the present invention may be displayed on at least one
display   0 ~ JUN 2004 ,g_ device 115, stored in the storage device 113) or
sent to another computer via the modem 125 or the network interface 127.
For example, in one embodiment of the present invention, the system
illustrated in Figures lA and 1B is implemented in at least two computers.
The 5 two computers can have a client-server relationship or a peer-to-peer
relationship. In addition, with respect to the client-server relationship,
a server computer can connected to multiple clients whereby each client can
receive updates from the server and transmit data to the server via a
dynamic application browser according to the present invention. For
example, if the client's dynamic application browser 10 is running an
educational application module, the dynamic application browser can receive
education material, such as, lesson plans or exams from a server. In turn.
statistical data, such as, test scores, usage time can be sent from the
client to the server for evaluation. In addition, profile data or other
user information can 6e sent from the Client to the server for
identification. Furthermore, using the 15 exemplary methods and systems of
the present invention, the client can send data to the server authorizing
the purchase of additional lesson plans or additional application modules.
In addition, the server can make changes to tire application module being
run on the Client by updating individual JavaT'" objects and class files
without the need to replace the entire application module. Furthermore, the
20 server can make changes (or updates) to the client's dynamic application
browser using the same techniques as chose modifying the individual
application modules. Figure 1C illustrates an exemplary embodiment of the
dynamic application browser according to the present invention. The dynamic
application browser according the present invention is adapted to run on
the computers I00 and 101. 25 For the sake of brevity, the software that
comprises the present invention will be described only as it is implemented
on a client computer 101. However, any differences between the software
implemented on the network computer t00 as Y compared with the client
computer I01 will be described.   0 T JUN 2004 _9_ The present invention
includes a startup module 102, an application module 104, a global settings
module LOG, an object database manager 108, and an update module 110. The
update module 110 includes a database gateway 112 and an update manager I
14. The object database manager 108 includes a handler 5 manager i09. The
handler manager I09 is used to install data received from another computer
in the local computer. This will be described with respect to Figures
13-I5. Each database 116. 117, 118 corresponds to a different application
module (e.g.. application module 104). AIternatively, multiple application
modules can share the same database or can each use multiple databases
either 



10 exclusively or inclusively. The startup module t02 controls the
initialization of the computer 101. The present invention can include one
or more application modules, which are ntn by the dynamic application
browser that comprises the present invention. The application module 104
can be any type of application that may need the resources 15 of an object
database manager to retrieve and store objects in an object database. The
update module 110 performs updating of objects stored in the at least one
database on the computer t01. The object database manager 108 manages the
databases. The object database manager 108 controls the functionality of
multiple databases 116, 117) 1l8. Each database stores tables 119 which
include.at one 20 index t20, 12Z. The databases 1 !6, 117, 118 store
objects 122 (or data) as elements of a table 119. The elements in table 1
T9 are then used to create one or more indices 120, 121 which allow the
dlements in the table 119 to be easily accessed. According to one
embodiment of the present invention, only one type (e.g., objects of a
particular class) can be stored in a single table. The "type" of 25 an
object is defined as, for example, the structure and fields contained in
the object. Figures 1H-1L illustrate an exemplary embodiment of the tile
structure of the databases 116, 117, 118, Each database 116, 117, 118
includes a database file   0 7 JUN 2004 10 (not shown) containing a list of
all tables in the database. In addition, each database 116) I17, 118
includes a tile glossary tile (Figure 1H) which maps all symbolic file
names to physical tile names (e.g., the table names listed in the database
tile with physical tile names). In an alternative embodiment of the 5
present invention a global tile glossary tile is used to map all symbolic
tile names far all of the databases 11G. 117. 118. Each table 119 has
associated therewith a table tile (Figure l I)) a data tile (Figure 1J), a
tile map (Figure 1K), at least one index tOe (Figure 1L), and a random
access tile (RAF) (not shown), all stored on a recordable medium such as 10
a hard drive. The table tile includes information such as the type or class
permitted in the table, a disk cache policy, the number and tile names of
the indices associated with the table, a symbolic name for the tile map,
and the tile name of the random access tile. The index tile contains a list
of object IDs associated with the index values 15 of the index. There is
one index tile created for each index of the table. The index file also
includes the class name describing the type of value stored in the index
(e.g., string, integer, or any other permissible Java'"' type), the name of
a method (ar procedure) which is called by the object database manager 10B
to extract the index value from an indexed object, and a flag indicating
whether there 20 is a one-to-one relationship between objects and index
values (e.g., a social security number should have a one-to-unr
relationship with a person object since no two people share a social
security number), The tile map includes a list of object IDs associated
with tile size and tile 



offsets (tile pointer values) in the random access tile. Objects within the
database 25 are stored in a serialized fprm in the random access tile and
the file offset indicates the physical location of the serialized object.
The tile map also includes the total size of the random access tile, the
end pointer value of the random access tile, and the total number of
objects stored in the random access tile.   r aura ~ooa -LI The data tile
includes the symbolic name for the random access tile and the symbolic
name: for the tile map. An example of an object 122 is illustrated in
Figure 1D. The exemplary object 122 of type "person" includes a unique
identitication tield (ID), a tirst name 5 field (FIRST NAME), a last name
field (LAST NAME), and an age field (AGE). An example of a table for
"person" objects is illustrated in Figure IE. In addition. the object type
may be any type available in Java"" provided it can be represented as an
array of bytes and provided ii can have a unique object 1D assigned to the
object. The exemplary table shown in Figure lE includes at least one object
122 10 of the "person" type. An example of an index 120 is illustrated in
Figure 1F. The index 120 sorts each of the objects in the table 119 by, for
example, its last name field. Of course, it is understood that the index
may be sorted on any parameter found in the object 122. The index 120
includes a last name value column and an object identitication (ID) column.
Figure 1F illustrates another exemplary index 15 12I which is stored by
"FIRST NAME," In this case) since objects with object IDs of 1 and 2 both
contain a tirst name field having the same value, the index 121 lists both
object IDs in the same row corresponding to the tirst name "Mark,"
Referring to Figure 1C) the startup module 102 which controls the
initialization of the computers 1D0, 101 will now be described. The startup
20 module I02 is connected to the global settings module 106, The global
settings module 1Q6 initializes various parameters for the operation of the
system. For ex2mple, the location ef the various dat9basas 11b, 117, 118
can he stored in the - global settings module 10G. The startup module 102
also interfaces with the object database manager 108 to reference,
retrieve, and store items in the various 25 databases 116, 1 L7, 118. The
startup module 102 also interfaces with the update module 110 via the
update manager I t4. The update module l I0 assists the system in uploading
and downloading objects from a remote computer) i.e., either the network
computer 100 or a client computer 101. The update module 110 may   0 7 JUN
2004 _IZ_ be called by the startup module 102 during the initialization
process to update the database 116) l17, l 18 with any information that is
transferred from another 



computer. Alternatively, the update module 1 t0 may 6e called by the
application module 104 to update the databases 11G, 117, 118 on the local
(executing) 5 computer with information created by the application. The
update module 11D communicates avith the object database manager 108 via
database gateway l 12. Database gateway 112 serves as an interface between
the database manager;tnd the update module l10 so that the update module
11D can transfer new objects received from remote computers to the 10
appropriate tables stored in the databases, (n particular, the database
gateway I12 is able to convert the instructions to and from the update
module I IO into commands which are understood by the database manager 10$
as well as the update module 110. In this way, iY a different database is
used with the present invention, (e.g., any Java""' Database Connectivity
(JDBC) compliant database IS such as an SQI. server), it is only necessary
to change or program the database gateway 112 to a database gateway which
can interface with the new database. In an alternative embodiment of the
present invention, the database gateway 112 automatically detects the type
of database connected to it and converts the instructions to and from the
update module I10 into commands which are 20 understood by the database
manager 108 as well as the update module 110. t7nce the startup module l02
has completed the initialization process of dte computer, control is
transferred to an application module 104 which can communicate with any of
the global settings module 106, the object database manager 108, andlor the
update module 110, to run its spearltic application. 25 &xamples of
application modules t04 include games; educational training programs,
electronic commerce programs, tinance applications, and any other
application which may need the resources of an object database manager to
retrieve and store objects in an object database. In addition, an
application can i   ~ ~ JUN 2p04 13 utilize the update module 110 via the
update manager 114 to send and receive information to and from a remote
location, such as for example, product requests, product information, test
scores, application updates, usage statistics, customer information, and/or
additional application modules or portions,thereof. 5 Figure 2 illustrates
an exemplary process performed by the startup module 102. In step 226, the
global variables are initialized. A global variable is a setting, value) or
resource (i.e., a refcrencato a database) Chat is referenced by one or
multiple modules in the dynamic: application browser. Since these global
values are used throughout the use of the dynamic application brpwser
(e.g., in the 10 startup procedure), it is necessary for their locations to
be predetermined, such that the various modules of the browsrr can locate
the various databases as well as information pertaining to the location,
e.g., Internet addresses of remote computers. In step 228, after
initializing the global variables in step 226, the specific database 116
associated with a desired application module is located and 15 the location
of the specitic database 1l6 is stored in the global settings module 106.
In the embodiment currently implemented, there is only one application
module available for execution. It is within the skill of the ordinary
artisan ro implement the present invention with more than one application,
and to then prompt the user to select the application he/she desires to
run. In an alternative 20 embodiment of the present invention, all of the
available databases are located and the location of eanh database is scored
in the global settings module I06. In step 230, the update module 110 sends
and receives objects to and from a remote Ipcation, e,g" the network
computer 100 or other 4lient Computer l01, connected via a network or
Internet connection. The nt:w objects received by the update 25 module 110
ate then installed in the appropriate database corresponding to the
application module in step 232. In step 234) the default or the selected
application 



module 104 is loaded by initiating a standard setup protocol such as
initializing the v model, view, and controller for Che application module
l04.   0 7 JUN 2p04 -14 Figure 3 illustrates an exemplary flowchatt for the
update step 230 of Figure 2. In step 336, a database gateway 112 is
accessed to interface with the object database manager 108. The location of
the database gateway 112 is stored as a global variable in the global
settings module 106 in step 338. In step 340, the 5 startup module ID2
verities that update support is enabled. If update support is not enabled
(e. g.) no network connection is present)) the update process is skipped in
step 347. If, however, update support is enabled, a login prompt is created
and displayed to a user of the local terminal In step 342. In step 344 the
user enters a user name and password, For example, which is then stored in
a tile in step 346, 10 A status panel is displayed to the user in step 348
to inform the user of the Status of the update procedure and also to
prevent the user from thinking chat the system has stopped operating
properly due to the potential delay caused by the update module, In step
350, the user information is sent to the network computer from the client
computer. The network computer 100 authenticates the user and sends 15 back
a message indicating whether or net the authentication was successful. In
addition, if the authentication is successful, new objects which went
designated to be exchanged between the two computers, and particularly, in
tables containing any transport cell liars (described below with respect to
Figures 13-16), are exchanged. If the authentication was unsuccessful, an
error message is generated 20 and displayed to the user (not shown). The
user may 6e prompted again or the program may shut down. Upon completion of
the authentication and updating of the computers via the exchange of
objeccs, the status window is removed in step 352. In step 354 the startup
module verities that the update process was completed successfully. If yes,
the update process ends in steR 3S8, otherwise, an 25 error message is
created and displayed to the user in step 356. Figure 4 illustrates an
exemplary method for perfbrming the install step 232 of Figure 2. In step
4d0, the startup module I02 checks with the update module 1l0 via the
update manager 114 to see if any ne;v objects have been   0 7 JUN 2004 -15
received from any of the remote computers via the exchange of transport
cell lists from step 350. If no new objects are present, the install
procedure is skipped in step 462. If, however, there are new objects
present, a status window is displayed to the user in step 4G4 and the
installation of the new objects in the database is 5 begun in step 466. An
exemplary installation procedure is described with respect to Figures
15A-15C, below. After the installation of the new object is completed in
step 466, the installation is made permanent by committing the changes to
disk in step 468. In step 470, the status window is removed and in step
472, the startup module 102 verities that the install procedure has been
completed 10 successfully. If the install procedure 232 has been completed
successfully, the install procedure 232 ends in step 474, Otherwise, if the
install procedure 232 did 



not complete successfully, an error is reported to the startup module 102
on step 476. Figure 5 illustrates an exemplary embodiment of the autoload
actions 15 module 234 of Figure 2. In step 578, a table from the database
is retrieved from which contains a list of actions that are to be performed
by the autoload actions module 234. Actions are defined, for example, as
procedures instructing the dynamic application browser to perform a
specific cask, such as, start an application module, create a new database,
or modit~ the structure of an existing 20 database. In the table, each
action contains a priority value. In step 580, the actions are sorted in
order of priority so as to perform the action with the highest priority
first and the action with the lowest priority last and so forth. In step
S82 the sutoload actions 234 verities to see if there are actions to
perform by referencing a counter which represents the total number of
actions in the table 25 retrieved in step 578. If the counter equals the
total number of actions that have been performed) then the autoload actions
module 234 is completed in step 584. If the counter is less than the total
number oP actions that have been performed, then the next action is
evaluated to determine whether o.'r not it is a conditional   0 7 JUN 2004
1G action in step 586. A conditional action is an action which is only to
be performed based on the occurrence of certain events. Far example, an
action may only need to 6e performed if it has not been performed in the
past. That is, for example, the action may be to initialize a new database
and would be unnecessary if the 5 database already existed. In addition, an
action can br conditional based on the time of day or day of week, or any
other condition which can be evaluated and can return a Boolean value. If
the current action is not conditional then the action is performed in step
588. Otherwise, the condition is evaluated in step 590, If the condition
evaluates to true then the action is performed in step 588, otherwise in 10
seep 593 the counter is incremented and the process returns to step 5$2.
After the action is performed in step 588, the startup module.102
determines whether or not the action created an object which represents an
application module 104. If the action created is determined to be an
application module 1Q4, the application module is executed in step 596 and
the startup module 15 102 waits For the completion of the application
module 104 in step 598. Upon completion of the application, the counter is
incremented in step 593 and the procedure returns to step 582. If the
object created by the action in step 594 is not an application, the startup
module l02 determines whether or not the action can be performed in
parallel with additional actions. That is, the startup module 102 20
determines Whether or not it is necessary to delay, the execution of any
additional action until the completion of the present action. If the action
can be performed in parallel with other actions then the procedure returns
to step 582 immediately. Otherwise, the procedure waits in step 5102 for
the completion of the action, before returning to step 582. 25 Figures 6-12
illustrate exemplary operations of the database manager 108 in Figure 1. In
an exemplary embodiment of the present invention) the object databases 116,
1 l7, 118 are used to store lover"' objects: The database manager 108
manages the databases 11G, 117, 118 by adding, de~eting, or changing
objects 



U 7 JUN Z004 -17 stored therein as required. To ensure the efticiem
operation of the browser and the associated application according to the
present invention, the database used in the present invention is designed
to be less complex than conventional relational databases. That is, instead
of forcing data from an application into relational 5 rows, objects are
stored as created, and placed into tables. This efticiency allows for the
fast and easy operation of the database as well as its portability with
multiple application modules 100.. Jn addition, the less complex and faster
database of the present invention uses less resources than a conventional
database, thereby providing more available resources for the application
modules. Since 10 typical personal computers have limited resources
available to run JavaT"' applications, the efticiency of the database of
the present invention allows for sophisticated data access in the low
resource environment of a personal computer. Exemplary functions of tho
database manager which operates on the database include the ability to
insert an object into the database, the ability to change (or 15 replace)
an object in the database, the ability to retrieve objects from the
database, and the ability to delete objects front the database. The format
of the database, particularly the use of tables, objects, and object IDs
within those tables, facilitate the use and speed of the browser,
applications which run or the browser, and the database. In addition, the
format of the database allows the 6rawser to be 20 dynamic. That is, for
example, since objects in the database can be easily added. modified) and
removed, applications (or content `for the applications) can be added,
deleted, or moditied seamlessly. In addition) the browser itself can be
moditied by simply adding, modifying, or deleting objects from tables
within a database, Furthermore. the format of the database allows for
efficient and easy 25 software development by allowing programmers to.place
objects into the database in their original JavaT"' form (without having to
convert the objects to forms compatible with conventional databases such as
breaking the objects into numerous differently typed rows), 1   0 7 JUN
2004 -18 According to one embodiment of the present invention, changes made
to the database are first made temporarily in memory, and then are made on
disk. This provides the ability to restore the database state in the event
of an error. The procedure used to make changes to the databases 116, 117,
118 permanent is 5 called commit. The prot:edure used to reverse changes
made to the databases 116, 117, 118 before making there permanent is called
rollback. A further function of tho database manager is the ability to
modify, delete, or retrieve objects in a database based on a condition. For
example, a user or application may wish to delete all objects in a database
that are older than a 10 predetermined date. In addition, it may be
desirable to modify or retrieve all objects which contain a specific field
having a specific value. The delete, modify, and retrieve by condition
Functions are useful when the identity of the object is not readily
available to the application or user at the time the decision is made to
modify or delete the object or set of objects. An exemplary embodiment of
1S implementations of these feature are described more fully below. Figure
6A illustrates one embodiment of the insert object tunCtionaliry of the
database 116-l t8 and database manager 108 according to the present
invention. In step b202, a command is sent to the object database manager
108 indicating that an object is to be inserted into a particular table of
a particular 20 database (e.g., the database corresponding to the
application module running at the rime the command is set~_ In step 6204, a
unique object 1D is created which identifies the object to be inserted.
After the objece ID is created, the object ID is inserted into the object.
In an exemplary embodiment of the present invention, object 1Ds are
assigned sequentially such that the first object placed into the 25
database is given the ID of 1. This object 1D is incremented by one for
each new object inserted into the database. In this way, each object will
have a unique ID since once an object ID is assigned to an object, that
object ID is never used for another object in the same database again. '
0 ~ JUN 2004 



-19 To prevent multiple applications or multiple requests from changing the
same object at the same time) it may be necessary to place a lock on the
specit7ed object. A lock is necessary whenever a user or application wishes
to save a retrieved object in the database. For example, two applications
(or processes) 5 running at the same time may cry to modify the same object
at the same time. Therefore, in step 620G the database manager 108
evaluates a flag contained in the table 119 which identities whether or not
a lock is required to be placed on an object of the table to prevent
simultaneous access to abjeUs of the table. If a lock is required, then in
step 6208 the object is locked. If a lock is not 10 required or after the
completion of the locking step (i.e., the object successfully locked), the
object database manager 1p8 verities that the object to be inserted into
the table matches the correct object type in step G210. Each table has a
flag which indicates the class (or type) of object that is allowed to be
inserted into the table. As noted above, the type is defined as) for
example, the structure, fields, and 15 functionality contained in the
object. If the object type does not match, the insert fails in step 6212,
the insert object procedure is Cancelled and an error message is generated.
If, however, the object type matches the type allowed by the table, then in
step 6214) the abject database manager 108 determines if the table is set
to 20 perform backups. Backups are defined as scoring data representing
previous versions of tables to prevent corruption of the data. If backups
are to be performed for this table, then the backup, procedure is begun in
step 6218 in which the table is copied into a backup tile. After the backup
procedure, or if the table is not set for backups to be performed, the
object is then written to disk or other Z5 recordable media such as a hard
drive, an optical drive) a virtual drive) or any ocher media which can be
used to store and retrieve data at step 62I6. After step G216, the object
is indexed according to the available. indices of the table at step 6220,
For example, if an object has a first name and a list name field, and the
0 7 JUN 2004 -20 table includes an index which is based un the last name
field, than the abject database manager l08 will index the new object in
the "last name" index of the table. This allows a user to locate the object
by instructing the database manager 108 to search for the last name field
in the appropriate last name index which 5 would then identify the object
ID which is scored in the cable. After the object is indexed in step 6220,
the object database manager l08 checks to see if there are any more indices
for the particular table in step 6222. If so, then the object is indexed
for that particular index in step G220, This proc=edure re=peats for each
index. When all indices have been updated with the new object, the insert
object 10 procedure is completed in step 6224. 



Figures 19A-19C illustrate an exemplary embodiment of the write to disk
step 6216 of Figure 6A. With respect to Figure 19A, an object is written to
a random access tile by first extracting the object ID from the object in
step 19963. The object ID and the object itself are sent to the object
database manager l08 so 15 that the object database manager 108 can verity
chat the object ID does not already exist in the designated database in
step 19964. In step 19965, it is determined if the object ID is unique. if
so, in step 19966) an entry is created in the table file map for the table
associared with the object. If the object ID is not unique, then an error
is reported in step 19990 and the insert tails. 20 As mentioned above, the
functionality of the database manager 108 and the databases I 16, 117, 118,
include the ability to make changes to the databases temporarily and/or
permanently. To pFevem errors in writing to the random access tile, a
buffer is used to score a subsection of the contents of the random access
tile in memory temporarily. In step 19967, the object is stored in memory
25 in its appropriate location in the buffer, and once the contents are
verified as being accurate, the contents of the butter are then stored in
the random access file replacing its existing contents, if any. Thus, all
changes to the random access tile are made at one time from the buffer in
the commit process. In an alternative   0 7 JUN 20D4 -21 embodiment of the
present invention, objects are written directly to the random access file
without storing them t7rst in the buffer. The use of buffers not only
ensures the reliability of the writing procedure, but they also can speed
up the access time required to retrieve items from the 5 random access
fife. In addition, another type of buttering provides the advantage of fast
access of any object. That is, tar czample, retrieving an object can be
anticipated by the application module ! 04 prior to the actual retrieving
and it can be placed in the buffer. (n addition) prior to writing to the
tile map corresponding the random access tile, the changes made to the
butter are scored in a memory as a 10 transaction vector, so that each of
the changes to made to a table can be reversed) if necessary, before
committing them. Since the tile map is not changed until a commit is
called) then in the event of a rollback at2er a change is made and realized
to be incorrect, it is only necessary to restore the butter of the tile map
to its original contents (before the change) by reloading the data from the
file map or 15 alternatively, restoring the tile map to its original
condition by reversing the changes scored in the transaction vector. Figure
19B illustrates an exemplary embodiment of the create a file map entry for
the object step 199GG of Figure J 9A. Jn step 19974, an array of bytes is
created from the object (e.g., by using conventional lavaT"' serialization
20 techniques), In step 19975, the byte length or size of the array is
calculated. In step 19976, a start pointer is assigned which represents the
fife index for the first byte of tree space in the random accesstile large
enough to accommodate the array of bytes. In step 19977, the pointer value
determined in step 19976 is stored in the file map. In step 19978, the
pointer value scored in step 19977 is marked as 25 an "insert" pointer in
the tile map. In step l9979) the change to the tile map is logged in the
transaction vector. Figure 19C illustrates an exemplary embodiment of the
insert object into the buffer (step 19967 of Figure 19A). In step 199G8,
`the object is serialized into   0 7 JUN 2004 -zz 



an array of bytes. In step 199G9, a start pointer for the object is
retrieved from the tile map by evaluating the available tree space. In step
19970, the buffer is traversed to the appropriate pointer value where the
new object will be stored, In step 19971, the object is stored in the
buffer and then after a commit is called, in 5 the random access tile. In
step l9972, after a commit, it is determined if the buffer currently in
memory is the buffer that was just modified. If so, then in step 19973) the
buffer is removed (or restored) from the random access tile to keep the
contents of the buffer current. In an alternate embodiment of the present
invention, multiple buffers may be used to story contents of random access
tiles. 10 Figure 6B illustrates an exemplary embodiment of the indexing
step 6220 of Figure 6A, To index an object, an index procedure is performed
which uses the abject and the object ID in step 6228 for each index 120,
121 in the table 119. In particular, the index routine G220 is called to
insert an entry into one of the indices associated with a table in a
database and the parameters passed to that 15 routine include the object
and the object ID, which are to be indexed. A method or procedure (stored
or referenced in the index tile) is performed on the object to obtain an
index value at step 6230. This index value corresponds with the value used
by the index to sore the objects of tht: table. Far example) the index may
sort on the index value of the last name tield of an object. In addition.
the index may 20 sort on the date of creation of the ubjew. As discussed
above, an index may be created for any of the parameters or t7elds within
or relating to the object. Once the index value is retrieved in step 623U;
a search is performed on the existing contents of the index to determine if
the index valor is already present in the index. The search may be done by
any appropriate. method, for example, a binary 25 search may be used. If
the index value is already present in step 6232, the new object 1D is
inserted next to the already existing object IDs that corresponds) to the
index value in the index in step 6234. Otherwise in step 6236, a new index
0 7 JUN 2004 -23 value i5 created and the object ID which corresponds to
the new index value is placed in the list. The procedure ends with step
G238. Figure 7A illustrates an exemplary modify procedure performed by the
database manager 108. To modify an object, that is, modifying an existing
object 5 by replacing it with a changed object, the object database manager
l08 must first verify that a lock can be placed un the object to be
replaced (or modified) by the . action requesting the modify prpcedure in
step 7240 to avoid another request to modify that object at the same time
If a lock cannot be placed on the object, then the modify tails in step
7242. This may occur, Por example, if a lock is already 10 placed on that
object, indicating chat it is currently being changed by another request.
lf, however, a lock can be placed on the object, then the object is locked
by setting a flag associated with chat object at step 7243, and the old
object is retrieved in step 7244. This is performed by asking the table to
return the object with a specific object ID. The table uses the tile map to
determine the physical 15 location of the requested object. Since the
modify procedure is modifying an existing abject, the specific object ID is
known to the application requesting the modification. In step 7246 given
both the new object and the old object, each index is updated to reflect
the change of objects. For example, if there was a change in the last name
held, the comparison of the old object with the new object 20 would reflect
that the last name has clutrtged, In this case, the index would be updated
to reflect the new index value for the modified object. The object ID
remains the same. Step 7248 repeats step 724G for each index for the table.
Once all of the indices have been updated, the update procedure is
completed in step 7250. 



25 Step 7246 will be explained titrther with respect to Figure 7B. In step
7252, the index value, that is, the value according to which the index
sorts the objects, is extracted from the new object. In step 7254, the
index value of the old object is extracted. In step 725G, the old value and
the new value are compared   0 7 JUN 2004 -24 and if the index values are
the sane in step 7258, then the index is still current and it is not
necessary to change the index and the procedure ends in step 72G0. tf the
old index value and the new index value are not the soma then) in step
7262, the object ID is removed from the index. If ttte object ID removed
was the only 5 object ID which corresponds to chat specific index value,
the index value is also removed from the index. In step 72G4, the new index
value is inserted into the index if the new index value does not already
exist, along with the object ID. If the new index value already exists in
the index, then the object ID is inserted. The index is now updated and the
prpcedure ends at 72G6. 10 In addition to updating an object by providing
the unique object fD, it is also possible to modify an object by condition.
That is, a user or application may not know which objects need to be
modified until a condition can be evaluated. For example, It may ba
necessary to modify all objects in a given table which Include a last nama
field having a particular index value. An exemplary 15 embodiment of this
feature is illustrated in Figure 8. In step 8300, the value of the
condition is evaluated and a list of objects which satisfy the condition is
resumed. (n step 8302 the object database manager l08 determines if there
are locks or whether locks can be established on all of the objects that
have been identified chat match the condition. If locks cannot be
established on al( of the 20 idenHtied objecss, then the modify procedure
fails, an error message is generated at step 8304, and the routine ends in
step 831G. If, however, locks can be established then in step 8306, it is
deterthined whether or not the user or application intended on replacing
multiple objecss~, This intent can be communicated to the object database
manager 108 via a variable or flag which is 25 sent to the object database
manager 10$ when the modify procedure has begun. (f the flag indicates that
the application did not intend for the modify by condition to result in the
updating of multiple objects, then in step 8308, the abject database
manager 108 determines whether or not multiple objects were returned from
step   0 7 JUN 2004 -zs 8300. If it is determined that multiple objects
were returned in step 8308, then in step 8310, an error message is
generated and the procedure ends. If, however, it is determined at step
8308 chat only a single object was returned in step 8300, or if it is
determined at step 8306 that the flag indit:ates that the user or
application 5 intended for multiple objects to be replaced, then the
database manager 108 proceeds to step 83I2. Ac step 83l2, the first object
is modified by the associated object ID, using the procedure shown in
Figure 7B. In step 8314, when the updating of the first object is complete,
i.e., the modify by object 1D procedure 



ends at step 7266, in step 8314, the object database manager 108 determines
10 whether or not there are any additional object IDs in the list provided
by step 8300. If so, the abject databasr manager 108 modifies the object
corresponding to the next object ID in the list in step 83l2 again using
the modify by object ID procedure. When all of the objects returned in step
8300 have been modified, the procedure ends in step 83I6. 15 To retrieve an
object having particular characteristics or values from a database, it is
necessary to query a table with a canditivn so chat the object database
manager 108 can raturn the object IDs of the objects which match the query.
An exemplary embodiment of this procedure is illustrated in Figure 9. In
step 9400., the query is sent to the object database manager 108. The query
can be 20 created by the user using the application or by an, application
itself. The query can be a boolean expression that returns a trua or false,
or the query can he an expression which returns a set of results. The query
can specify that any or all databases 11G, 117) 1l8, or any or all tables
in any or all of the databases are to be searched for objects matching the
query. In step 9402, the object 1Ds of all of 2s the objects which match
the query from the table are returned. To obtain the list of matching
objects, the various indices associated with each table to be searched can
be used to find the object IDs of the objects that meet the criteria
presented in a the query. In step 9404, the objeu database manager 108
determines whether or   0 7 JUlV 2D04 -26 not itis necessary to establish a
lock on the returned objects, based on a tlag which is scored in the
retrieved objects. In an alternative embodiment of the present invention,
each table includes a list of locked Object lbs which is referenced by the
object database manager 108. The tlag is set by the application 5 which
sent the query to the object database manager 108. If it is necessary to
lock the retrieved objects, the object database manager 108 locks each of
the objects in step 9406. After completion of step 9406 or if is is not
necessary to lock any of the objects, the object IDs arc returned in the
form of a list at step 9408. at which paint the procedure ends in step
94l0. 10 Figures 18A-18D illustrate an exemplary embodiment of the
retrieving object IDs of all of the objects which match the condition in
the query in step 9402 of Figure 9. With respect to Figure 18A, in step
18900, all object 1Ds are retrieved from the tile map for the specitied
table. The query condition is evaluated in step 18902 and the clause
evaluator returns the value of the Condition IS (e.g., a set of object 1Ds
or a boolran value). The procedure ends in step 18906. Figure IBH
illustrates an exemplary embodiment of the evaluate condition step 18902 of
Figure 18A. In step 18908, a condition descriptor is created. The condition
descriptor includes an operations vector which sorts and stores the logical
operations (e,g., Boolean operators) of the condition by precedence (e.g.,
20 following an order of operations). In addition) the condition descriptor
includes a clause map. The clause map associates Clause tags (i.e., a
unique identifier which identifies each clause inside of a nwlciple
condition, for example "All people _ greater than 10 years old" AND "All
people with:.brown hair" would be represented as A AND B, where A and B arc
clause tags) with actual clauses. In 25 step 18910, the logical operations
(in order of precedence) are retrieved, In step 18912, the clause map is
retrieved. In step I8914, the top logical operation is retrieved. In step
18916, the logical operation is evaluated to determine if it is unary
(e.g., NOT) or binary (e.g., ANp or OR), If it is unary) in step 18918, the
0 7 JUN 2004 



_z~_ first clause tag is retrieved. In step 18920, the clause is evaluated
returning a Boolean value or a set of object IDs. (n step 18922, the unary
logical operator is retrieved and in step 18924, the clause and operator
are evaluated together. The result ot'step 18924 is stared in a stack
called SetMap in step 1S926. The 5 presence of additional logical operators
is checked in step 18940. If there are no remaining logical operators then
in step 18942, the value in the SrrMap is retrieved and the procedure ends
in step 18944. If it is determined in step 189l6, that the logical operator
is a binary operator (e.g., AND or OR), then the t7rst clause tag is
retrieved in step l8928. 10 In Step 18930, the clause is evaluated and in
step 18932) the next clause tag is retrieved. In step I8934, the clause
associated with the next clause tag is evaluated and in step 1893G the
binary logical operator is retrieved. In step 18938 the binary operation is
evaluated using the results ot'step 18930 and step 18934 with the operator
retrieved in step I8936. The result of step 18938 is stored in the 15
SetMap in step 18926 and the procedure vontinues to step 18940 as described
above. If, in step 18940, it is determined that there are more logical
operators in the operations vector, then the procedure returns to step
l8914. Figure 18C illustrates an exemplary embodiment of the create a
Condition descriptor step 18908 of Figure 18B. In step l8942) it is
determined if the 20 condition has more than zero operations, if the
condition does not include more than pro operations, then the clause is
extracted from the condition, assigned a unique I17, and added to the
clause map in step 18944. If the condition does include more than zero
operations. then the top operator is retrieved from the operation vector in
step 1894G. In step l8948, a determination is made if the. 25 operator is a
binary operator. If the operator is not a binary operator (i.e., a unary
operator), then the operator is added to the operation vector in step
18950. If the operator is a binary operator, then in step 18952, a
condition descriptor is created for the second condition of the binary
operator by using' the above procedure of   0 7 JUN 2004 _z~_ Figure 18C to
recursively create condition descriptors. In step 18954, the clause is
placed in the clause map and in step 1895G, the operator is placed in the
operation vector. Figure I8D illustrates an exemplary embodiment of the
evaluate clause step 5 18930 (also steps 18920 and 18934). In step l8958,
it is determined whether or not the clause has already been evaluated and
scored in the SetMap by a previous evaluation step. If so, then in step
189G0, the value of clause stored in the SetMap is returned. If the clause
has not already been evaluated, then in step 18962, the clause is evaluated
by comparing the condition of the clause (e.g.) all people older 10 than
10) with the entries of a corresponding indices for an appropriate table
(e.g., an age index table for a person object). Figure 10 illustrates an
exemplary embodiment of g, procedure for deleting an object by its object
ID. In step 10S02, a lock is placed on the specified object to be deleted.
In step 10504, the object database manager 108 determines whether 15 or not
a lock was successfully placed un the identified object. If the lock was
not successfully obtained, the delete fails, an error message is generated
at step l0506 and the procedure ends at step l0508. If a lock was
successfully placed on the object, then in step 10512, the object ID is
extracted from the object. In step 10514 and step 10516, the object ID is
deleted from each of the indices. If there 



20 is more than one object ID associated with an index value for the object
in the index) only that object ID is deleted from the index. If there i5
only one object ID associated with the index value in the ihdrx, the index
valor is also deleted, so that the entire index entry is deleted. Step
l0514 is described below with respect to Figure 12. In step 1051B, the
objeu is deleted from the database in which it is 25 stored in the random
access tile and the procedure ends at step 10520. At step 10518, once an
object is deleted from a table and the indices are changed to reflect the
removal of the object, it is necessary to delete the object from the file
map and allocate its location in the randotti access file as free space.
0 7 JUN 2004 -29 First, the tile offset is obtained for the Abject ID from
tilt map. The tile map is then modified to indicate that the sectors ur
byte locations that were previously assigned to storing the deleted object
are now available sectors or byte locations. This can be accomplished, for
exatnplc, by designating the sectors previously S assigned m the object in
a separate heading in the fife map as tree space. Figure 19D illustrates an
exemplary embodiment at' the delete from tile map step l0518 of Figure 10.
1n step 199B1) it is determined if the table has an object with the
specified ID. If not, thCn an error message~is resumed in step 19982. if
the specified object is found in the table,, then in step 19983, the tile
map for the table 10 containing the specified object is retrieved. In step
19984, it is determined if the file map contains a file offset (or pointer)
corresponding to the object ID of the specified object. If no tile offset
can be found, then in step 19989, an error message is returned and the
delete prucrdure is aborted. If a corresppnding offset is found, then in
step 19985, the tile offset is returned. In step 19986, the disk 15 map
entry for the object is removed and the space used in the random access
file is indicated in the tile map as fret space. In step 19987, a log of
the; changes made to the indices in step 10514 of Figure l0 is stored in
the transaction vector. Figure I I illustrates the procedure performed by
the object database manager 108 far deleting an object based on a
condition. The procedure 20 illustrated in Figure 9 is used to return a
list of objects which match a specific condition at step 1152Q. In step
11522, the object database manager 108 verities that locks have been placed
on all of the objects returned by the condition. If locks cannot be
established on any of the listed objects, in step l1524) the delete object
by condition fails and an error message is produced and the procedure ends.
25 If, however, locks can be established on all of the listed objects, then
in steps 11526 and I1528, each of the abjeuts are deleted by object fD)
using the routine illustrated in Figure I0, until there are no more object
IDs in the list of matches from the condition. This procedure ends at step
11530. a   0 7 JUN 2G04 -30 Atier an object is deleted from a table, it is
necessary to update the indices to reflect the change. In Figure 12, an
exemplary embodiment of a procedure far deleting an object from an index
called at step 105I4 in Figure 10 is illustrated. In step 12532, a Pile
offset from the tile map for the deleted object is determined. 5 In step
12534, a search, for example a binary search, on the index is performed to 



find the first index row whivh contains the index value, lf, in step 12536,
an index is found which matches the index value, then in step 12540, the
object 1D is removed from the index. In addition, if after removing the
object IDs from the index, there are no additional object, IDs which are
associated with the particular 10 index value at step 12542, then the index
value is also removed from the index at step 12544 and the procedure ends
as step l2546. If there are additional object IDs, the procedure ends at
step 1254G without deleting the index row. if a match was not found in step
t253G) the delete operation tails because the object is not currently in
the table, an error message is generated at step 15238, and the 15
procedure ends in step 12546. Figural 13-14 illustrate an exemplary
embodiment of the mechanism by which one computer sends data to another
computer to which it is connected according to the present invention. This
procedure is used) for example, to download new objects which are
associated with an application module, from a 20 network computer l00 to
one or more client computers lDl. The procedure can also be used to pass
data tiles or objects between the network computer 100 and one or mare
client computers l01, or between two or more client computers, According to
one exemplary embodiment, the updating procedure of Figure 14, which is
part of the update procedure 230 of Figures 2 and 3, will run in the 2S
background when the client computer 101 tirst logs on to the network.
Alternatively, the user running an application module, or the application
module itself, can trigger an update by which information Is transferred to
a remote computer (either the network computer l00 or another client
computer 101). In   0 7 JUN 2004 -31 addition, an update may be triggered
by a timer by requiring the client computer 101 to connect with a network
computer 100 it' a predetermined amount of time has paSSed (e,g., after
live days) without a connection. With respect to Figures 13A-13D, when a
user or application desires to 5 send data (e.g.) objects, class tiles,
byte handlers, or other types of data) to a remote location, such as a
remote computer, a transport cell list 13552 is placed in an outgoing table
1355U. The outgoing table 13550 is a one dimensional table containing an
identifier representing the tiles containing at least one transport cell
list. A5 illustrated in Figure 13D, each transport cell list 13552
includes, for 10 example, a unique host name identification 135G0, a unique
(to the sending computer) transport cell identification number, and at
least one transport cell (13564 or 13566). Each transport cell 13564, 135G6
includes a string of one or more bytes 13568 which represent, for example,
an object, a class file, a byte handler, or other data and a content type
field 13570 which indicates the type of 15 bytes, for example, whether the
bytes represent a class tile, an object, a byte handler, or any other data.
The outgoing table is stored in the database and is accessed by the
database gateway 1 l2 when the update procedure of Figure 14 is running, 



Once data has been transferred to a remote site. it is stored in an
incoming 20 table 13551 at the remote computer. In particular, the browser
running at the remote computer creates an incoming table 13551 which
includes at least one transport cell list 13553 containing the identical
content of the received transport cell list 13552. To avoid receiving the
identical transport cell list from the same computer twice, the local
compure~ and the remote computer stores a history table 25 13554. This
history table 13554 stores the hosmame 13S60 (in column 135S6) where the
transport cell list originated and the transport cell list identification
135b2 (in column 13558) for each transport cell hst appearing in each
incoming table 135S1 received from another computer. Upon completion of the
update   0 7 JUN 2p04 -32 procedure, the browser then evaluates each of the
transport cells 13564, 13566 in each transport cell list l3553 stored in
the inCOming table and where appropriate installs the bytes 13568 on the
remote computer using byre handlers based on the value of the content type
field 13S70. This is described more fully below with 5 respect to Figure
14. Figure 14 is a flow chart of an exemplary operation of step 350 of
Figure 3 which performs the updating of the computer using the tables of
Figures 13A-13D. In step 14570, a connection to a remote computer is
initiated by the local computer. For ease of understanding, reference is
mach here to local and remote 10 computers. The location of the remote
t:omputer (e.g_, the 1P address) can be stored in the global settings
module I OG or alternatively can be entered by an application or a user. In
step 14572, the t:ommunication protocol is negotiated between the local and
remote computer and aft optional authentication procedure is commenced.
Examples of different protocols include an "update" service, a 15 "request
application module" service, a "status check" service, or a secure
"commerce" service. Authentication can inclode sending a username and
password and/or a hostname of the local computer to the remote computer. In
step 14S74) the remote computer Sends an acknowledgment of a successful or
unsuccessful authentication. If authentication is not successful) the
procedure is 20 terminated in step 1457G. If authentication is successful)
then in step 14578, the transport cell list identifications associated with
the local computer's hostname in the remote computer's history tile table
are sent to the local computer. In step - 14580, the local computer
compares the received transport cell list identifications With the
transport cell list identification fields of each of its transport cell
lists in 25 its outgoing table. After the comparison, in step 14582,.the
local computer sends all transport cell lists which do not match a
transport cell list identification received from the remote computer. Thr
remote computer stores each of the transport cell fists in the remote
computer's incoming table and logs the hosmame   0 7 JUN 2Q04 -33 and
transport cell list identification fields in its history table. In step
14584 the local computer sends the transport cell list identifications
associated with the hostname of the remote computer. This process is now
reversed so that the remote computer can send data to the local computer.
In step 14586, the remote 5 computer compares received transport cell list
identifications from the local computer and compares them with the
transport cell list identifications in the remote computer's outgoing
table. After the comparison, in step 14588, the remote computer sends all
transport cell lists which do not match the received transport cell list
identifications from, tile local computer. The local Computer 



10 stores each of the transport cell lists in the local computer's incoming
table and logs the hostname and transport cell list identification fields
in its history table. The update process is then completed in step 14590.
In an alternate embodiment of the present invention, both the local and
remote computers can additionally set t7ags for each of the transport cell
lists in 15 their outgoing tables to designate specific destinations. For
example, if the user of a local computer purchases a new application module
(or part of a module), from a remote computer, the remote computer can set
a flag in the transport cell list which will designate the local computer
as an authorized recipient of the application module contained in the
transport cell list. 'fhe flag can also represent 20 a Boolean expression
(e.g., a condition) to be evaluated to determine whether or not the
transport cell list should be sent to the loeal computer. if the flag is
not set, or the expression evaluates to false, 'the transport cell list
will not be sent. In another alternate embodiment of the present invention,
the entire contents of the history list is exchanged between the. local and
remote computers. 25 Thereby, a remote computer may decide not to send a
transport cell list if a predetermined transport cell list (identified by
its identification field and hostname field) was already received by the
local computer from another remote computer. :e   0 7 JUN 20D4 34 Once
transport cell lists are placed in the incoming table, the contents of the
transport cell lists are installed in both the local and the remote
computers, Figures 15A-15C illustrate an exemplary installation procedure
of the present invention. To install the bytes contained in d,e transport
cells, a byte handler is used, The 5 handler manager 109 is part of the
object database manager 108. fn as alternative embodiment of the present
invention. the handler manager I09 is a separate module which interfaces
with both dte database gateway 1 l2 and the update module I10. The byte
handlers can be stored as objects in the databases 116, l17. 118, and are
used by the handler manager 10~ to apply the appropriate installation 10
procedure for each possible content type 13570. In step 15600, the handler
manager 109 is activated. in step l5602, a list identifying all transport
cell lists in the incoming table 13551 is retrieved by the handler manager
109 from the imonting table 13551. The tirst transport cell list I3552 is
then retrieved by the handler manager I09 in step i5604. In Steps 1560b 15
and 15608, the tirst transport cell 13S64 of the first transport cell list
13552 is retrieved by the handler manager. In step 15G10, the handler
manager 109 determines if there aro any additional transport cells in the
first transport cell list. If so, the procedure returns to step ISG06 and
retrieves the next transport cell. If not, the handler manager f09
determines if there are any additional transport cell 20 lists. If so, then
the procedure returns to step 15G04 and retrieves the next transport cell
list. If not, then the handler manager l09 installs each of the transport
cells in step 15G14, which is described below with reference to Figure 15C.
Figure 15B illustrates one embodiment of the process of step 156D8 of 25
Figure 15A in greater detail. A purpose of the prat ess shown in Figure 15B
is to separate transport cells of different content Types so that classes
can be installed first, byte handlers can be installed second, and all
other content types can be installed in order of a predetermined priority.
This procedure allows the present 



0 7 JUN 2004 -35 invention to avoid attempting to install a lava'"' object
before its appropriate class file has been installed. Similarly, Chls
procedure allows the present invention to avoid trying to install bytes of
a new content type before the corresponding byte handler has been
installed. 5 Referring now to Figure 15E, in step lSGIG, the handler
manager 109 checks the content type field 13570 to determine if' it is of
type "CLASS" (i-e., a IavaTM class tile). if so, in step 15G18, the
hat~dlrr manager 109 adds the transport cell to an uninstalled olass
transport cell list in memory or in the database. Otherwise, in step 15620,
the hantlls:r manager 109 checks the content type field 10 13570 to
determine if it is of type "HANDLER" (i.e., a byte handler). If so, in step
15622, the handler manager I09 adds the transport cell to an uninstalled
handler transport cell list in memory or in the database. Otherwise, in
step 15624, the handler manager 109 checks the content type field 1357b to
determine if it is of any type used by any pervious transport cell during
the entire installation procedure 15 of figure 15A. If so, in step 15G28,
the handler manager 109 adds the transport cell to an uninstalled transport
cell list in mrnaory or in the database corresponding to the known type.
Otherwise, in step 15G26, a new uninstalled transport cell list in memory
or in the database is created corresponding to the type. Figure 15C
illustrates an exemplary embodiment of step 15614 of Figure 20 15A. The
handler manager 109 references byte handlers which inform the handler
manager how to install bytes of their respective Content type, tn step
15G30, the handler manager I09 determines it' that; are any transport cells
in the uninstalled class transport cell list. If so, in step 15G34, the
first transport cell is retrieved, In step 15638, the "class" byte handler
is retrieved and the "class" byte handler 25 installs the class tile
contained in the bytes field of~thr transport cell. Tn step 15642, the
handler manager 109 determines if there are any more transport cells in the
uninstalled class transport cell list in memory or in the database. Ifi so,
the procedure is returned to step 15G34 for the next transport cell.   D 7
JUN 2004 -3G If there are no transport cells in the uninstalled class
transport list (i.e" the result of step 15630 is no), or if there are no
more transport cells in the uninstalled class transport cell list at step
15G42, then in step 15G32, the handier manager i09 determines if there are
any transport yells in the uninstalled byte handler transport 5 cell list.
It'so, in step 1563G) the first transport cell is retrieved. in step 15G40.
the "byte handler" byte handler is retrieved and the "byte handler" byte
handler installs the new byte handler tile contained in the bytes Held of
the transport cell. in step 15644, the handler manager t09 determines it
there are any more transport cells in the uninstalled byte hancilmr
transport cell list. if so, the procedure is 10 returned to step 1563G for
the next transport cell. If there are no transport cells in the uninstalled
byte handlers transport cell list (i.e., the result of step 15G32 is no),
or if there are no more transport cehs in the uninstailed byte handler
transport cell list in step 15G44 then, in step i5646, the handler manager
Z09 sorts the remaining byte handlers by priority. The priority of 15 a
byte handler is nontained in a t7ag which is received by the handler
manager 109 as part of the byte handler. After sorting, the byte handler
with the highest priority is retrieved in step t564$. In step 15G50, ail
transport cells from the uninstalled transport Cell list corresponding to
the selected byte handler are retrieved. In step 15652, the tirst transport
cell is rrtrieved and in step ISG54, the corresponding 20 byte handler is
retrieved and installs the bytes contained in the bytes field of the
transport Cell. In step 15656, the handler manager 109 determines if there
are any more transport cells in the corresponding uninstalled transport
cell list. if so, the procedure is returned to step 15652 for the next
transport cell. If the result of step 25 15G56 is no then, in step 15G58,
the handler manager l09 determines if there any addition2l byte handlers
from steps 1564G and 15G48. If so, then the next byte handler is retrieved
in step 15G48. Otherwise, the procedure ends in step 15660. If installation
of all bytes was suuessful, the handler manager I09 ca(Is a commit   0 7
JUN 2004 -37 



procedure to make the installation permanent. If, however, the installation
of all bytes were unsuccessful, then the handler manager 109 (or a user who
instructs the handler manager 109) calls a rollback to restore the database
to the state it was in before the installation procedure commenced. 5
Figures 16A-16C illustrate exemplary structures of an application module
104 that can be included according to the present invention. In Figure 16A,
application module 104 includes at least one mode which typically includes
a model 16702, a view 1G704, and a controller 167D6, In Figure 16B, a
series of modes 16700, 16710, 1G712 can be linked in a group 16708. By
linking modes 10 16700, 16710, 16712. in a group 1G708, any of the models,
views, or controllers of any of the I inked modes 1 G700, 1 G710, 1 G712
can be shared or transferred from one mode to another. In addition, in
Figure 16C, a group 16714 can include a combination of modes l6700, 16718,
1G720, 1G722 and groups 16716 in series, thereby sharing model. view, attd
controllers between modes of different groups. 15 Figures 17A-17J
illustrate an exemplary interactive educational system application module
of the present invention. The exemplary interactive education system
enables users to receive educational courses and other related information
at the user's personal computer via updates received over a network (e.g.,
the Internet, a direct-to-server dial-in, ar from a Intranet or Web site).
The updates 20 occur automatically each time the user runs the application
while connected to the network. As a result, the user is provided an
individualized educational portfolio that provides the user with faster,
better~informatiun, and provides administrators immediate feedback on a
user's needs and progress: The application module includes a display 17800
having a profile button 25 17802, a library button 178U4, a course button
17806) a notes button 17808, a glossary button 17810, a flashcard button
17812, a post-test button 17814, a final exam button l7816, a 5uore button;
17818, a portfolio bunon 17820, a mailbox a button 17822, and a quit
application button 17824. In addition, a graphic 17826 is   U 7 JUN 2004
-38 disQlayed which indicates the course presently selected by the user of
the application module. To allow users to operate the application module
while disconnected from a network, the update procedure is performed during
the startup module 102 if a 5 network connection is available. IP a network
connection is not available, then the update procedure can he delayed for
the next time the startup module 102 is activated. Alternatively, the
startup module 102 or the application module 104 can monitor the client for
the presence of a artwork connection and prompt for an update once a
connection is detetaeti. , In addition, the startup module 102 or the 10
application module 104 can initiate an update procedure at any time. When
the user activates the protile button t7802, the view changes to Figure 17B
allowing the user to enter his/her personal information in a
protilr/registration box 17828. Once the personal information is entered
into the profile, the user activates the end protile button 17830 and the
personal 15 information is stored and placed in the outgoing table 13550 of
the client computer to send to the educational server during the next
update 230 of the system. When the user activates the library button 17804,
the view changes to 



Figure 17C allowing the user to select the course from a course window
17830. A description of the selected course is displayed in a description
window 17832 and 20 the course selection is made final by activating the
select course button 17834. If the user does not wish to select a course,
the user can activate the cancel button 17836 returning the user to Figure
17A. ' When the user activates the notes button 178_08, the view changes to
Figure 17D allowing the user to view notes in a note window L7838. When the
user is 25 tinished viewing his/her notes. the user activates the end notes
button 17840 to return to Figure 17A. In an exemplary embodiment of the
present invention, notes can be entered in a note window available from an
"ianter notes" button located on i   0 7 JUN 2004 -39 any window where the
user may desire to take notes (e.g., while viewing course material or
tlashcards). When the user activates the glossary button 178l0, the view
changes to Figure 17E allowing a user to scroll through a list
ofglossary.terms in the glossary 5 window l7842. In addition, the user wt
search the terms of the glossary by entering a search terror in the search
window 17844. When the user is finished with the glossary, the user can
activate the end glossary button 17846 and return to Figure 17A. When the
user activates the tlashcard button 17812, the view changes to 10 Figure
17F allowing a user ro select a tlashcard 17848 with a term using the
previous button 17850 and the next bunon l7852. Tho user can switch between
a display of the term or its detinition by activating the term button 17856
or definition button 17854, respectively. When the user is tinished with
the flashcards, the user can activate dte end tlashcard button 17858 and
return to 15 Figure 17A. After the completion of each chapter of a course,
the user can activate the post-test button 17814 which changes the view to
Figure 17G and administers a practice test of the chapter material.
Questions are asked in the question window 17860 and cap be traversed using
previous button 1786G and next button 17868. 20 The user enters his/her
answers irt answer box 178G2 by selecting one= of the answer buttons 178b4.
In an alternative embodiment of the present invention, the user types short
answers in response to questions. ,New question and answer - formats can be
added to the application module by faking advantage of the updating
procedure of the present invention. Tlte new question format would be
received in 25 a transport cell and dte handler manager 109 would install
new objects which would change one or all oY the model, view, and
controller of the application module.  



0 7 JUN 2004 -40 When the user is finished with the post-test, the user can
activate the end test button 17870 and return to Figure 17A. The results of
the post-test can be placed in a transport cell in a transport cell list in
the outgoing table 13550 of the local computer to be sent to the server for
evaluation as well as other statistical 5 information such as the length of
time spent on certain questions. The server (or administrator) can also
evaluate the responses to questions of many clients in order to determine
if a particular question is flawed. The server can then send an update to
all of the clients in order to replace the flawed question with a new
question by placing the new question in its outgoing table. 10 The user can
activate the tinal exam button 17816 (preferably after completion of all of
the chapters of a course) whit:h changes the view to Figure 17H. Questions
are asked in the question window 17872 and can be traversed using previous
button 17880 and next buuon 17882. The user enters his/her answers in
answer box 17874 by selecting one of the answer buttons I7876 during 15 a
predetermined time period displayed by a clock icon 17878. When the user is
finished With the final exam, the user can actuate the end test button
17886 and return to Figure 17A. Alternatively, the user can select the quit
button 17884 to quit the final exam without saving the results. The results
of the final exam can be sent to the server for evaluation as well as other
statistical information such as the 20 length of time spent on certain
questions. After completion of any post-test or the final exam) the user
can activate the score button 17818 and the view changes to Figure 17H. The
user can display the score results in differznt ways by selecting a display
scheme from the display scheme window 17890. Examples of display schemes
are score by topic, score by 25 objective (text), and score by objective
(graph). The scoring data is displayed in the score window 17888. When the
user is finished viewing the snore data, the user can activate the end
score button t7892 and return to Figure 17A.   0 7 JUN 2004 -41 When the
user activates the portfolio button 17820, the view changes to Figure 17I.
The portfolio window 17894 displays a list of the completed courses by the
user. When tht user is tinished viewing the portfolio, the user can
activate the end portfolio button 1789G and return to Figure 17A. 5 The
user can also have an electronic mailbox which can be activated by mailbox
button 17822. The mailbox feature can have its own display and send mail
through the update procedure of the present invention. When the user wishes
to exit the application module, the user selems the quit button 17824 in
Figure 17A. ' 10 While the above provides a full and complete disclosure of
various embodiments of the present invention, various modifications,
alternative constructions, and equivalents ntay be employed without
departing from the true spirit and scope of the invention. Therefore, the
above description and illustrations should not be construed as limiting the
scope of the invention, which is defined by 15 the appended claims. 



0 7 uuN zoo4 -42 We claim: 1, An application brawser run on a first
computer comprising: at least one database that stores a plurality of
objects; an update module that uploads and downloads objects From a second
5 computer; and a database manager that controls storage of, and access to,
the objects Stored In the at least onr database and interfaces with the
update module and the at least one database, wherein the at least ane
database comprises at least one table storing at least 10 one of the
plurality of objects.   Q 7 JUN 2004 -43 tr A dynamic application browser
is provided that handles multiple applications and allows for the seamless
exchange of information from one computer to another is described. The
dynamic application browser is run on a 5 first computer including a
database chat stores a plurality of objects. The browser also includes an
update module thu uploads and downloads objects from a second computer and
a database manager. The database manager controls storage of, and access
to, the objects stored in the at least one database and interfaces with the
update module and the at least one daaabase. The at least one database
includes at 10 least one table storing at least one of the plurality of
objects.  .A .A# .AO .A@ .AY.A .A .Ak.A\ .Ak .A 



.ANl .A .AK2 .A1<O .A .A .Al .A& .A1#2 .A. l .A.A&v .AkY2 .A&v.Al .AO .A&O

.AN .A\l .A&i.A.A&5.A.A .Ahl .An\.A&y.An5.A&Y5.Ai.A\2%.A1':0m.\45 .C
\\(\p@` @``@ 8<|~~ )H]h&6<LOWM={uoid^YT]c a]c aU]c
a]caU]caU]caU]caU]caU]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]caU]caU]c
aU]caU]caU]ca]caU]caU]ca]c a@ b  Rs ` x    H.46AE~
WpWIzupje`[V]]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!I;PS]R|~GRT;
>@m"q~ytoid_ZU]]ca]ca]ca]caV]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca
]ca]ca]ca]c aU]c a]ca]ca]ca]ca]ca]caU]ca]ca]ca!!fmpF%3@Di   !!!!">"""## $
$j$$$P%{upkfa\W]]]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c
a]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca!P%R%]%a%%%%&Z&&C'''2(|(()))*_**+
+,5,,,,,'./.z..ztoje_ZU]]ca]caU]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca
]c aU]c a!.P///;0001n1r1{23i333<4444445Q66F7777999}::;
<{vqlgb]X]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca!<Y<\<`<<<F=H====>?I@h
@AA.CCDDDEeEEEEEEFjFF^GG~ysnid_ZU]]ca]ca]ca]ca]ca]caU]c a]c aU]c
a]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c a]caU]c 



a]ca]ca]caU]ca]ca]ca!G$HtHHIcIII#JjKKL;
LLL9MM$N0N5NNNN?OOO4PP*QpRRSTT}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]c.a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!TUU#VVV
VV*WxWXKXX[ZZ[}\^/_<_@_y``bebbbcCddd4ee)f|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c a]c aU]c
a]ca]ca]ca]ca!)fyffgnggghhhhSiUiijjjLkk=ll2mmm n oVooo5pppppzupkf`[V]]]ca]c
aU]c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]c
aU]c a]ca]ca]ca]ca]ca]ca]ca!p,rrst_tttOuv1www#xyxqysy~yyz{j{|b|||;}}}.~t
p|wrmhc^Y]]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!(u',tK1u|MCly~!#e{vqlgb\W]]]
]caU]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]c"a]ca]ca]c aU]c
a]ca]ca]ca]ca!eVAA:'#u*/o3pH|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!-5k\VRXhjuzm
\>/zupkfa\W]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c a]c aU]c
a]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c a]ca]ca]ca]ca]ca!/
sz}%*y?/\Mxh{vqlgb]X]]]]]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]caU]ca]ca]ca]ca]ca!hS2~idfqvgO>51zupkfa\W]]]]ca]ca]ca]ca]ca]ca]ca]ca]c
aU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c"a]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca!-/;@|=}B=VB_J|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c a]ca!QN\[F=?JO6>;
2)ztoje`[V]]]ca]ca]ca]ca]ca]caU]ca]ca]caV]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c a]c aU]c
a]ca!)|XOK,.9>)te|wrmhc]X]]]]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca!lA)xbH8:EJ/lA
|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca! ==.~e5xf
cepu_"s|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca!d=Ge[K&&&')M++N,,,^--N...///01O22{vqlgb]X]]]]ca]ca]ca]ca]c
a]c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]c"aU]c"a]ca]ca]ca]caV]ca]ca]ca]ca!23|445p55m6669771838>8C888;
999~::;
D<<=y>>><???9@|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9@F@K@@@@OAAA@BLBBBD'DaEEFFFGGGGGGGMH
HHLIzJJKHL|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a!HLMMMNdNNOWOOOOPnQQbRRRSTTTT#TaTTT5UUUUV"V'V|wrmhc^Y]]]]]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c.a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca
]ca]ca]ca]caU]ca]ca]ca!'V*V,VjV{VVVVVVWWWLWXWWWXXIXPXXXXXXXX{vni|wrmhc^Y]]]
]]ca]c
a]ca]]caD]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caU]ca]caU]ca]ca )H]iK-10%@&'()-YP<10%@&'()-10%@&'()-
C10%@&'()-310%@&'()-i10%@&'()-&10%@&'()-v]h&WbC-10%@
%G10%@&'()-!10%@@&'()-10%@&'()-V10%@&'()-  10%&'()- 010%@&'()-M=a?1 10!TS5f
10%&'()-s.10%@&'()-*I 10%@8&'()-)!*I 10%&'()-)c(#10%@&'()-&10%@&'()-@ b  gE
10!T!v C10%&'()-  \10%%&'()-v s 10%%&'()-=310%%&'()-|'10%%&'()- 10 10  Rs `
aBE 10!v 10%&'()-v 10%%&'()-L 10%%&'()-v C10%%&'()- 10%%&'()-!k 10%HH&'()-`
H}[9E 10!70 10%%%&'()-!=#0*y&10%%%&'()-!&!10%&'()-Y #`10%s&'()-!0f
10%%%&'()-Y @ 10%%&'()-.1234AE~uV7 



10l '10%0&'()-F10%0x&'()-%10%0x&'()-< 10__ 10__ 10__!Y 3 10%__&'()-'Y 3
10%S&'()-'~ WpdEuV7 10l 'l'10%0 &'()-P 10%0l&'()-l'10%0&'()- ly'10%0x&'()-
10%0x&'()-,610%0x&'()-pWI;a?uV7
10!f)d10%0x0x&'()-l'10%0x&'()-l@&10%0x&'()-l$10%0x&'()-"
10%0&'()-!l'10%0x0x&'()-;]Ryz{|`UJ? 10 100x 100x 100xls6-10%0x&'()-4
10%0x&'()- P110%0x&'()-y!HY.P"10%xxxx&'()- Y.P"10%H&'()-|GRdEUJ? 10 10
L10%j&'()-F  010%j&'()- 10%j&'()- F Y 10%j&'()-3P 10%j&'()-&@10%j&'()-vR;
mdEUJ? 10 10<10%j&'()-F I10%j&'()- 10%j&'()-F #10%j&'()-
10%j&'()-610%j&'()-m"qdEUJ? 



10 10 "10%j}&'()- , 10%j&'()- c`10%j&'()-F m10%j&'()-   10%j&'()-F
10%j&'()-!faBUJ? 10 1v S,c 10%j&'()-F *10%j&'()-)10%j&'()-F |'j10%j&'()-v
%10%j&'()-! "10%$$&'()-F%0123aVK@ 10  10j 10j 10j 9610%j&'()-v 4z10%j&'()-)
2:10%j&'()-F1 10%j&'()-!-S#10%__&'()-3@Di   }^?VK@ 10
p10%MA&'()-10%M,&'()-!  10%MM&'()-!  10%MM&'()-I310%M&'()-&Y10%M&'()-w
!!!!">""dEVK@ 10|z10%M&'()- S&10%M&'()-|10%M&'()-I10%M&'()-|\M10%M&'()-z
#10%M&'()-""## $ $j$}^?VK@ 10`(10%M&'()-
'10%M&'()-H@10%M&'()-6!sH@10%&'()-6!@10%&'()-6 



@10%M&'()-j$$$M%N%O%P%]%a%rS4 1 10%M&'()- %10%M&'()- 10MM 10MM
10MM!.!10%MM&'()-y!+10%MM&'()-y i*#10%M&'()-a%%%%&Z&&aBrS4 1 &10%M&'()- f
10%M&'()- !&10%ss&'()-10%M&'()-10%M&'()- 310%M&'()-=&C'''2(|()aBrS4 1
&10%M&'()-!`&10%&'()-&10%M&'()-i 10%M&'()-
&10%M&'()-&10%M&'()-))*_**++}[9rS4 1![v.9$10%&'()-!,10%$$&'()-!L)
10%MM&'()-(10%M&'()-\&&10%MZ&'()-![L# 10%LL&'()-+,5,,,,,,,uV7 1
10%0x&'()-%10%0x&'()-= 10MM 10MM
10MM!410%MM&'()-0L310%M&'()-110%M&'()-,'.z.. /P//aBuV7
110%0P&'()-!10%xx&'()-10%0&'()-}10%0x&'()-6 10%0&'()- D10%0&'()-//;
0001n1dEuV7 1i!10%0x&'()-10%0x&'()-`010%0x&'()-10%0H&'()-10%0x&'()-il
10%0x&'()-n11{23i333}[9uV7 1!C0&10%xx&'()-!E.10%uxux&'()- ,z10%0x&'()-
!0L)J 10%xx&'()-!6#&10%0P0P&'()-6#&10%0x&'()-3<44444444bC
1!10%0x&'()-<%10%0x&'()-= 100x 100x 100x510%0x&'()-310%0Z&'()-L1
10%0x&'()-4h55Q66F77aBbC 1!C10%0x&'()-&10%0&'()-&10%0&'()- Sf 10%0x&'()- !
&10%0~0~&'()- &10%0,&'()-777999}::dEbC 1!)(10%0x&'()-$10%0x&'()-S#10%0
&'()-L!g 10%0x&'()-910%0x&'()-L 10%0x&'()-:t;;<Y<<<z[<bC 1!3\10%0&'()-01,
10%0x&'()-`0\10%0x&'()-!(.$10%XX&'()-!0) 10%xx&'()-G!>0)
10%xx&'()-G<F=H=======~_@ 1!P 10%0x&'()-$\10%0x&'()-= 100 100
1006510%0&'()-!H6510%&'()-6510%0x&'()-=>?I@h@AA^?~_@ 1!! 10%0H&'()-
!'10%0x0x&'()-C10%0x&'()-9C10%0x&'()-}10%0x&'()-!9< 



`10%0x0x&'()-A.CCDDEeE}^=~_@ 1! M3'10%A&'()-)Lc1J 10%0&'()-!T
.#10%xx&'()-p,10%0x&'()-!>L,) 10%&'()-"'10%0x&'()-eEEEEEEEFjFbC 1!
10%0e&'()-#10%0&'()-L 10%0x&'()-<%10%0x&'()-v 100x 100x
100x3'10%0x&'()-)jFFG^GG$HtH^?bC 1! 10%0x&'()-!y10%0x0x&'()-<
10%0x&'()-P10%0x&'()-!UP10%~~&'()-I10%0&'()- tHHIcIII#JdEbC 1! !10%0x&'()-C
10%0x&'()-y10%0x&'()-10%0x&'()-V10%0&'()-]10%0x&'()-#JjKKL;LLLaBbC 1!
C010%0x&'()-!l.$10%ee&'()-,10%0x&'()- l+10%0P&'()-)
10%02&'()-ZS#10%0H&'()-L9MM!N"N#N$N0N5N_@ 1! 10%0x&'()-!$10%xx&'()-  100x
100x 100x510%0x&'()-3@10%0x&'()-1 10%0x&'()-5NNNN?OOOaB_@ 1! s`10%0x&'()- 6
10%0&'()-s`10%0x&'()-!s`10%&'()-s`10%0x&'()-& 10%0x&'()-O4PP*QpRRbSaB_@ 1!
V#C10%0&'()-i!
10%0H&'()-V}10%0&'()-!!10%0^0^&'()-V)}10%0&'()-sy`10%0&'()-bSSTTUU#Vz[<_@
1!Vi3C10%0&'()-1!10%0H&'()- !v.$10%xx&'()-V,C10%0A&'()-
!7)!10%&'()-!V#C10%00&'()-#VVVVVVV*WxWbC
1!10%&'()-I10%2&'()-FZ10%2&'()-<%10%2&'()-< 100x 100x
100xV4C10%0x&'()-xWXKXXoY[ZZ}[<bC
1!s)S10%&'()-@!k3010%U2U2&'()-i!r3010%\F\F&'()-i!s`S10%&'()-@10%2&'()-10%2&
'()-]Z[}\\]^,_-_}[9+C 101 1 !Gs34S10%1 1 &'()-&!k(10%UU&'()-
!k]H(10%U2U2&'()- (10%&'()- s#&S10%-&'()-@!\3!10%F2F2&'()--_._/_<_@_y``bgHC
101 1 



!Gs34S1 10%m&'()-l10%?&'()-10%?&'()-L10%?&'()-$10%?&'()- 101 1  101 1
bebbbcCddaBHC 101 1 !G<% 10%?&'()-!>!10%&'()-10%?&'()-#10%&'()- 10%>&'()-
10%?&'()-dd4ee)fyffaBHC 101 1 !G`0z10%&'()-!.$10%??&'()-+10%?&'()-z)J
10%?&'()-c(10%3&'()-&10%i&'()-fgnggghhhhaVK@01 1 !G 10 10
106510%&'()-z!G6510%>>&'()-z6510%?&'()-z310%?&'()-1
10%&'()-hhhSiijLkaBVK@01 1 !G 3 10%?&'()-10%?&'()-
10%&'()-!y10%&'()-p10%?&'()-\&10%?&'()-@Lkk=ll2mmmaBVK@01 1 !G &z10%&'()-
%z10%,&'()-!T3! 10%WW&'()-I z10%?&'()-z10%&'()-sz10%?&'()-m n
oVooo5p}^<VK@01 1 !!i3=10%??&'()- 110%?&'()-C010%?&'()-!. 10%??&'()-!>)-
10%??&'()-*F(z10%?&'()-5ppppppp,rrbC01 1 !!lJ 10%?&'()-#
10%?&'()-v10%?&'()-Y%<10%?&'()-w 10 



10 105=10%&'()-zrst_tttOubCbC01 1 !!! 10%?&'()- M]10%&'()-z#10%?&'()-9
10%?&'()- 10%&'()-< 10%?&'()-Ouv1www#xyx}^?bC01 1 !!1J 10%?&'()-&0z10%&'()-
!.:$10%{{&'()-,z10%?&'()- !7)J 10%&'()-S#]10%&'()-yxnyoypyqy~yyz{bC01 1
!!3)10%?&'()-s#&10%?&'()-06 10%?&'()-$10%?&'()- 10 10 10i3z10%&'()-
{j{|b|||;}dEbC01 1
!!s10%?&'()-&V10%?&'()-10%?&'()-s]10%?&'()-s]10%?&'()-s<C10%?&'()-;}}}.~t
paBbC01 1 !!s,&10%&'()-!7) 10%&'()-sS#&10%?&'()-! 10%&'()-s
10%?&'()-s|10%?&'()-p(uaVK@01 1 !! 10 10 10410%&'()-i310%&'()-1 10%&'()-
&0< 10%?&'()-!.m"10%}?}?&'()-',r7}[9VK@01 1 !T $10%??&'()-7,!M
$10%??&'()-7,! $10%??&'()-7,! $10%&'()-7,0v10%?&'()-$10%?&'()-Y7rS10!
10%II&'()-10%?&'()-#10%?&'()-< 10?? 10?? 



10??!E $10%??&'()-7,!> $10%&'()-7,!tK}^?rS10! 0l
10%/&'()-10%&'()-!10%??&'()-C10%?&'()-,- 10%?&'()-G!U,-
10%L?L?&'()-G1uMCa?rS10! !Y.S#10%33&'()-,10%?&'()-f)
10%?&'()-!#10%33&'()-0i!10%?&'()- 10%?&'()-Cijkly~bC0!
!v10%"&'()-#10%"&'()-v 10 10 104y10%&'()-3y10%?&'()- 1I 10%?&'()-~eVaBbC0!
!s\10%&'()-*s10%"&'()-3610%!&'()-s10%&'()-s10%&'()-!s 10%&'()-AAaBbC0!
!sV$10%"&'()-s"10%"&'()-!J 10%"&'()-s10%"&'()-3J
10%:&'()-!s\10%""&'()-*:'dBbC0! !!p&-p#10%J"J"&'()-s6,10%"&'()-s*10%&'()-)f
10%w&'()-s|'10%&'()-&%10%"&'()-#u*xmbC0! !!v%#10%\&'()-v 10" 10"
10"5Y10%"&'()-3410%"&'()-210%"&'()-110%3&'()-*/odEmbC0!
!!10%\&'()-@10%&'()- @10%\&'()-lp 10%&'()-C10%&'()-0v10%\&'()-3pHaBmbC0!
!3+=10%\&'()-) 10%\&'()-#C10%;&'()-! 10%\&'()-!C10%&'()-10%\&'()--aVK@0! !
10\ 10\ 10\4 10%\&'()-L310%\&'()-1 10%\&'()-!v.
%10%!!&'()-,C10%&'()-5kdEVK@0! ! 1010%TS&'()-` s10%T&'()-`:10%T&'()-
10%T&'()-v10%T&'()-\& 10%T&'()-v\VJa?VK@0!
!FP%10%&'()-C10%T&'()-!`'10%[[&'()-=y`10%Tt&'()-`10%T&'()-P6I
10%T&'()-JPefgwUG9@0! 10
10!P%10%&'()-!0P%10%&'()-!8P%10%&'()-!P%10%&'()-!TP%10%22&'()-ghuzm
uV7@0!9C10%\&'()-9`10%\&'()-SJ 10%!&'()-9 



10%\&'()-w10%\&'()-%10%\&'()-# 10 \>/dB7@0!9!0) 10%&'()-9"`10%\&'()-i!I
10%\&'()-9 10%\&'()-l 10%\&'()-9C10%;&'()-/ saVK@0! 10\ 10\
10\V410%\&'()-V03&10%X&'()-1
10%&'()-V0&10%\&'()-!i,$10%}}&'()-%*ya?VK@0!!UPf
10%""&'()-G!I&10%&'()-10%"&'()-10%"&'()-v10%"&'()-$v10%"&'()-v?6/}[<VK@0!&1
0%f&'()-! 10%""&'()-m! 10%33&'()-mF&10%"&'()-&10%t&'()-!\Pf
10%6"6"&'()-G\z[<VK@0!210%&'()-c1 10%&'()-!&,$10%""&'()-!7f) 10%&'()-!"
10%II&'()-i! 10%(&'()-MbC0!10%?&'()-V`10%?&'()-w10%?&'()-<%Y10%?&'()- 10"
10" 10"410%"&'()-MxhdBbC0!!10%&'()-V`#10%&'()-V10%?&'()-V10%?&'()-
10%&'()-V 10%?&'()-S2~dBbC0!!bv. 10%Y_Y_&'()- V,10%?&'()-VP+10%&'()-)f
10%?&'()- V6#10%?&'()-10%?&'()-iabcdqxmbC0!!$v10%"&'()- 10 10
10s4y10%&'()-Vi3&10%?&'()-1 10%?&'()-
V&0&10%&'()-qvgOdEmbC0!!0`10%&'()-`10%&'()-Y`10%"&'()-3
10%&'()-@|10%"&'()-6v10%"&'()-O>5dEmbC0!!+`10%e&'()-z)!10%"&'()-
p#`10%&'()-!*10%"&'()-V`10%"&'()-!10%S&'()-51*+^?4C0!
106510%&'()-!U6510%/"/"&'()-310%"&'()-1g
10%"&'()-`010%"&'()-!&.#10%`"`"&'()-+,-;@|=mN/lF10%?&'()-sC10%?&'()-S
10%?&'()-s C10%&'()-10%?&'()-&10%?&'()- 10
10=}}^<mN/l!Y.$10%&'()-zs,10%7&'()-!?f) 10%??&'()-!s"10%??&'()-i!f
10%?&'()-s`10%?&'()-BbCl!06v10%\&'()-y&10%\&'()- 10 10
104C10%&'()-0310%?&'()-1I 10%?&'()-=
VaBbCl!10%\&'()-!10%&'()-10%A&'()-<10%&'()-10%\&'()-@10%\&'()-B&_a?bCl!!7)-
10%\\&'()-!#'10%%%&'()-#'10%&'()-3! 10%&'()-'10%\&'()-310%&'()-_JaVK@l!!
10\ 10\ 10\410%\&'()-3&10%&'()-1 10%\&'()-!<.T#10% \
\&'()-,Z10%&'()-dQaBVK@l!! <&10%&'()-
10%&'()-!@&10%""&'()-@&10%&'()-06v10%"&'()-%10%"&'()-vQNaBVK@l!! P!
10%&'()-!C10%&'()-GV-10%"&'()-3f 10%"&'()- 10%"&'()-&10%"&'()-z\[F:;}^<.@
10! 03y10%&'()-FP110%"&'()-!&Y.#10%""&'()-,C10%"&'()-!73)
10%&'()-6#C10%"&'()-;<=JO;gH@ 10! 



0s 10%&'()-310%\&'()-s#@10%\&'()-10%\&'()-Y%10%\&'()- 10 10;2)|dEH@
10!s"&10%&'()-i! 10%\&'()-s&10%\&'()-l 10%&'()-s10%\&'()-s10%&'()-|XOa?H@
10!!<.t$10%&'()-,10%&'()-!Ef),
10%&'()-'S10%\&'()-C@&10%\&'()-s$&10%W&'()-K)*+,9>bC
10!!L10%\&'()-$\10%\&'()-w 10\ 10\ 10\4#10%\&'()-3#10%\&'()-c1
10%(&'()->)taBbC 10!!3l 10%\&'()-10%\&'()-&10%\&'()-&10%>&'()-p 10%\&'()-!
10%\\&'()-tedEbC 10!!'10%\&'()-@&10%&'()-$10%\&'()-#710%\&'()-3i!
10%\&'()-10%\&'()-}^?4C 10
10(4]10%(&'()-3]10%\&'()-110%\&'()-!<.W$10%#\#\&'()-,]10%&'()-!0f)-
10%\\&'()-lmLC 10 10(4 U 10%//&'()-Fc }10%P&'()-}10%&'()-
v10%"&'()-$10%"&'()-Y 10( 10(A)x}^?LC 10 10(}10%&'()-
y}10%3&'()-!T6!10%&'()-`}10%&'()-F}10%"&'()-! 10%&'()-FbaBLC 10 10(L*
10%&'()- (W10%"&'()-9C''10%"&'()-v%}10%&'()-!F3"!10%SS&'()-
}10%&'()-H56aB7C 10 1 10VY7&10%&'()-V5&10%&'()-V4&10%&'()- 2
10%f&'()-V0&10%"&'()- !0&+V$10%  &'()-G678EJmKC 10 1
10!9v}10%??&'()-10%?&'()-9\ 10%?&'()-p10%?&'()-#10%?&'()- 



10 10/lA  dEKC 10 1 10V+10%?&'()-*f
10%?&'()-9#z10%&'()-!10%?&'()-9s}10%?&'()- 10%&'()- ==dYNC 10 1 10 10 10
10VS5 10%&'()-V3 10%&'()-2 10%?&'()-V|0 10%&'()-.$10%?&'()-.~dEYNC 10 1 10
P10%"&'()-V#10%&'()-S10%"&'()-V 10%"&'()-10%"&'()-s$10%"&'()-e5dEYNC 10 1
10 V"10%"&'()-i!M!10%"&'()-V@10%"&'()-C10%"&'()-V 10%"&'()-V10%"&'()-xf
`a}^<.C 10""!TV410%""&'()-V03&10%"&'()-1 10%&'()-!0&Y.#10% "
"&'()-V,z10%%&'()-!0)J 10%""&'()-abcpuaBC 10""!H10%\&'()-!10%&'()-!r
10%\\&'()-@,P=10%\&'()-%10%\&'()- 10"" 



10""_"swU3BC
10!@p<10%TT&'()-!*p<10%>f>f&'()-!8OHp<10%LILI&'()-!Gp<10%&'()-!8p9<10%LL&'(
)-@!@p<10%TT&'()-de[K}[9BC 10!@!NHS)10%b\b\&'()-!S)10%&'()-!GS$Y10%[[&'()-
L!10%B&'()-@ 10%m&'()-!1p@<10%EEEE&'()-#K xV4 10!!Hv Z%10%  &'()-,!v Z%10%
&'()-,lw10%j&'()-&10%j&'()-10\\10\\10\\!L- 10%\\&'()-] L"#u%&&&&wi[M4
10!!Hv Z%10%   10 10 10!qv Z%10%&'()-,!Qv Z%10%&'()-,!v Z%10%&'()-,!xv
Z%10%&'()-,&&&'w())}[<M4 10!! 10%j. &'()- !y 10%&'()- !k 10%jj&'()- !8
10%&'()-d10%j&'()-#&10%j&'()-w)M++N,,,^-a?M4 10!!!jf) 10%&'()-' 10%j&'()-@&
10%j&'()-"10%j&'()-i!0!10%j&'()-!10%jj&'()-^--N...////aVK@ 10!!! 



10j 10j 10j410%j&'()-0310%j&'()-1
10%j&'()-!Y.$10%VV&'()-,10%j&'()-///01O22dEVK@ 10!!!
10!10%&'()-910%?&'()-310%?&'()- 9y10%?&'()-v10%?&'()-9$\10%?&'()-
23|445p55aBVK@ 10!!! ) 10%?&'()-Vc(10%&'()-V&10%&'()-V
%10%?&'()-!x!0!10%[[&'()-910%?&'()-5m6669777}^<VK@
10!!!MVS5}10%&'()-V3}10%&'()- 2!10%&'()-!V|0}10%&'()-![.310%R?R?&'()-
V+10%?&'()-7.8/80818>8C888bC 10!!!10%&'()-#10%"&'()- 6w10%"&'()-
%y10%"&'()-Z 10? 10? 10?VS5}10%?&'()-88;999~::aBbC
10!!!z10%"&'()-}10%"&'()-<}10%&'()- 10%"&'()-10%&'()-!10%""&'()-:;
D<<-==y>}^<bC 10!!!j) 10%~"~"&'()-6#`10%"&'()-!M6#`10%^^&'()-!
10%"&'()-!910%""&'()-10%"&'()-y>>><???6@7@a?1C 1
10""!4}10%""&'()-i3}10%"&'()-110%"&'()-&0]10%"&'()-!&.V$10%""&'()-9,10%"&'(
)-7@8@9@F@K@@@@gHC 1
10""!f10%?&'()-10%?&'()-#10%?&'()-10%?&'()-9$10%?&'()-v 10""
10""@OAAA@BLBBdEHC 1 10""!010%?&'()-10%?&'()-10%?&'()-Y
10%?&'()-10%?&'()-10%?&'()-BBD'DaEEOFa?HC 1
10""!+%10%&'()-cL0*!10%&'()-!#C10%??&'()-L!10%?&'()-
s}10%?&'()-L!10%b&'()-OFFFFGGGGGGdYNC 1 10""! 10? 10?
10?510%?&'()-3)10%&'()- Lf2!10%&'()-0)10%?&'()- +%10%?&'()-cGGGGMHHHdEYNC 1
10""!
10%&'()-f10%"&'()-10%&'()-#10%"&'()-6w10%"&'()-$Y10%"&'()-ZHLIzJJKHLMdEYNC 



1 10""! 96#}10%"&'()-!
10%&'()-99'10%I&'()-10%&'()-9<`10%"&'()-10%"&'()-MMNdNNOWO}^?YNC 1 10""1-
10%"&'()-9&0C10%"&'()-!&.V$10%//&'()-9,10%&'()-!9P+10%""&'()-)10%"&'()-WOOO
OOOOP%Qb@ 1 10""!@@ 10%&'()-l610%&'()-&10%&'()- 10" 10"
10"9410%"&'()-9i310%"&'()-%QnQQbRRRSdEb@ 1
10""!#10%&'()-F10%&'()-i'10%&'()-10%&'()-*v10%c&'()-@
10%*&'()-lSTTTTTTT#TbC 1 10""!910%$l&'()-w10%$l&'()-%\10%$l&'()- 10 10
10,910%&'()-Vi3"Z 10%&'()-#TaTTTT5UUaBbC 1 10""!V 10%$l&'()-!3-
10%rr&'()-y3- 10%$H&'()-y10%$l&'()-l=10%$l&'()-VM10%$l&'()-UUUVVVV"V'VbC 1
10""!pv10%$l&'()-v%10%$l&'()- 10$l 10$l 10$l
10%$l&'()-10%$l&'()-V10%$l&'()-'VjVWXXXz^bC 1 10""!pv10%$l&'(,010%$&'()-y
10%$&'()-j!y 10%ll&'()-j!y 10%<<&'()-j!Bny 10%ff&'()-j Normal" "Heading
13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Font3{2O")1:B#KS.\empvkgc,<+7b#,058=DLQSUZ\^`bdfhjlnprtvxz|~IP%.<GT)fpe/h)
29@HL'VX] ` ~p;|Rm3
"j$a%&)+,/n1347:<=AeEjFtH#JL5NObS#VxWZ-_bdfhLkm5prOuyx{;}p7C~*Jg /MqO5+=_Q;
;|>t6 



aK &)^-/2578:y>7@@BOFGHMWO%QS#TU'VX   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocument*
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


