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FOR TRANSMITTING MULTIBYTE CHARACTERS IN A NETWORK BACKGROUND OF THE
INVENTION A. Field of the Invention Methods consistent with this invention
generally relate to computer systems and, more particularly, to methods for
transmitting multibyte characters in a network.  B. Description of the
Related Art The Internet is a composite network of networks that
facilitates electronic communications between subscribers in virtually
every comer of the globe. The World Wide Web (the "Web") is a sub-network
of the Internet organized to enable users to locate stored information. In
general, the Web enables two computers, one called a "client" and the other
a "server," to communicate through Internet connections using a hypertext
transfer protocol (HTTP). The client executes a "Web browser," or
specialized software program, that allows the user to obtain information in
the form of "Web pages" from the server. Developers utilize a software
language referred to as the hypertext mark-up Language (HTML) to create
these web pages. Many existing application programs allow users to take
advantage of information on the Internet. HotJava ViewsTM, for example, is
a suite of application programs that provides users with e-mail,
calendaring, name directory access, and Internet browsing capabilities all
written in JavaTM programming language from Sun Microsystems, Inc.
NameViewTM is an application program that enables users to view a name
directory provided by an application within HotJava Views or downloaded
from an existing directory database. The Java programming language is an
object-oriented programming language that is described, for example, in a
text    3 0 0 0 T 20Q2 2 entitled "The Java Language Specification" by
James Gosling, Bill Joy, and Guy Steele, Addison-Wesley, 1996. Sun, Sun
Microsystems, the Sun Logo, NameView, HotJava Views, and Java are
trademarks or registered trademarks of Sun Microsystems, Inc. in the United
States and other countries. NameView users can search directory databases
of information on a local server or other web servers connected to the
Internet. To access a web server and obtain information using applications
like NameView, a user enters information into an input form called a
"request." A Common Gateway Interface (CGTJ script is an application that
receives information from the user and puts the requested information into
HTTP format for transmission across the Internet. CGI is a standard
protocol for exchanging information between servers and applications
external to the server, such 



as those on a client. When the client passes the CGI script and HTTP
request, the receiving web server executes the CGI script and sends the
information specified by the request back to the client. In some cases, the
HTTP request is first encapsulated using a protocol such as "MIME," which
is a standard protocol for mufti-media e-mail messages. The MIME protocol
encapsulates the request in a file for transport and appends a header to an
encoded form of the file. The header specifies certain information, such as
the encoding method used, and requests the server to run a CGI script. The
globalization of the Internet has created a need for application programs
that can operate in any location and using a wide variety of languages.
Users in the United States may want to use applications such as NameView to
search for the   3 0 0 C~' 2002 a e-mail address of a friend in Japan. The
directory database containing this information may be stored using the
Japanese language and digital representations of Japanese characters.
Languages with many different characters may be encoded using Unicode
character encoding. Unicode is a 16-bit character coding system established
by the Unicode Consortium. In Unicode, each character is represented by two
bytes of digital information. In the American Standard Code for Information
Interchange (ASCLi) format, however, each character is represented by seven
bits of digital code. English and other languages with a limited character
set typically use the ASCII encoding format with each character represented
by one byte, or eight bits of data. Although an increasing number of
software and hardware devices are manufactured for use with many different
languages, many existing computer systems and application programs still
support only 8-bit characters. As a result, transformation formats have
been developed that translate characters into an 8-bit format. UTF-8 is an
example of a variable-width or "multibyte" encoding format developed to
support multilingual text. In UTF-8, standard ASCII characters are
represented using only one byte that begins with a "0". Non-ASCII
characters, however, require two or even three bytes. The first byte of a
UTF-8 multibyte character indicates the total number of bytes in the
character. For example, the first byte of a two-byte character has
high-order bits "110" and the first byte of a three byte character begins
with "1110". A11 other bytes of a multibyte character begin with "10".   3
0 0 C T 2002 4 



' Multibyte character encoding systems, like UTF-8, require fewer bits to
store and transport, but present difficulties for some applications. One
reason is that web servers use the length of the data string in processing
the HTTP request. Applications that formulate HTTP requests typically
perform a standard function that determines the length. Standard functions,
however, typically assume that the string contains only ASCII-encoded
information and that the data string length is equal to the message length
which is true with strings encoded using standard ASCII characters. With
variable-length UTF-8 encoded strings, however, the number of bytes in the
transmitted data string will often be different than the message length.
Standard functions, therefore, return an incorrect length which creates
errors in processing at the web server. Therefore, a need exists for a
method of transmitting multibyte characters in a network that communicates
to the server an accurate data string length even when using
variable-length encoding schemes like UTF-8. SUMMARY OF THE INVENTION
Methods and systems consistent with the present invention convert each
fixed length character of an input string into a multibyte character. They
also determine a length corresponding to the multibyte characters and
transmit this Length with the multibyte characters. In accordance with the
present invention, as embodied and broadly described herein, an apparatus
for transmitting data in a network between a client and a server,   3 o acr
2ooZ 5 comprises a receiver configured to receive a message comprising a
set of characters encoded in a fixed-byte format, wherein each character is
represented by the same number of bytes; a processor configured to convert
each character in the message from the fixed-byte format into a multibyte
format, wherein each character is represented by one or more byte depending
on the character and obtain an actual length of the message in the
multibyte format; and a transmitter configured to transmit the actual
length with the message in multibyte format. In accordance with another
aspect of the present invention, as embodied and broadly described herein,
a system for transmitting data in a network comprises means for receiving a
message comprising a set of characters encoded in a fixed-byte format,
wherein each character is represented by the same number of bytes; means
for converting each character in the message from the fixed-byte format
into a multibyte format, wherein each character is represented by one or
more byte depending on the character; means for obtaining an actual length
of the message in the multibyte format; and means for transmitting the
actual length with the message in multibyte format. According to yet
another aspect of the present invention, there is provided a method for
transmitting data in a network) comprising the steps, performed by a
processor, of receiving a message comprising a set of characters encoded in
a fixed-byte format) wherein each character is represented by the same
number of bytes, converting each character in the message from the
fixed-byte format into a multibyte format, wherein each character is
represented by one or more bytes depending on the character, obtaining an
actual length with the message in multibyte format, and transmitting the
actual length with the message in multibyte format.   3 0 0 C T 2002 6
BRIEF DESCRIPTION OF THE DRAWINGS The accompanying drawings, which are
incorporated in and constitute a part of this specification and, together
with the description, serve to explain the advantages and principles of the
invention. Figure 1 is a schematic block diagram illustrating a computer
architecture suitable for use with the present invention; 



Figure 2 is a pictorial representation of a method consistent with the
present invention; and Figure 3 is a flowchart of the steps performed by
the processor consistent with the present invention. DETAILED DESCRIPTION
A. Overview Systems and methods consistent with the present invention
enable transmission of a set of fixed-length characters as multibyte
characters in a network. A set of fixed length characters is first
converted into a string of multibyte characters. Each multibyte character
is represented by a variable number of bytes. During the conversion
process, a length of the multibyte character string is determined from the
number of bytes in the multibyte character string. This length is
transmitted across a network as part of a message header of a message
containing the multibyte character string. The present invention may be
implemented using hardware, software or a combination of hardware and
software. Specifically, the invention may be   3 p D C 1' 2002  implemented
with both object-oriented programming languages, like Java and C++, and
nonobject-oriented programming languages. Reference will now be made in
detail to an exemplary implementation of a system consistent with the
present invention which is also illustrated in the accompanying drawings.
The description includes exemplary embodiments, other embodiments are
possible, and changes may be made to the implementation described without
departing from the spirit and scope of the invention. Wherever possible,
the same reference numbers will be used throughout the drawings to refer to
the same or like parts. B. Computer Architecture Methods and systems
consistent with the present invention operate in distributed systems
comprised of, for example, multiple homogenous or heterogenous machines. An
exemplary distributed system 10 is shown in Figure 1. Client 100 is a
conventional computer that includes a bus 102 or other communication
mechanism for communicating information, and a processor 104 coupled with
bus 102 for processing information and executing application programs.
Client 100 also includes a main memory, such as a random access memory
(RAM) 106 or other dynamic storage device, coupled to bus l02 for storing
information and instructions to be executed by processor 104. RAM 106 also
may be used for storing temporary variables or other intermediate
information during execution of instructions to be 



executed by processor 104. Client 100 further includes a read only memory
(ROM) 10$ or other static storage device coupled to bus 102 for storing
static information   3 0 0 C T 2002 s and instructions for processor 104. A
storage device 110, such as a magnetic disk or optical disk, is provided
and coupled to bus 102 for storing information and instructions. Client 100
may be coupled via bus 102 to a display I 12i such as a cathode ray " tube
(CRT), for displaying information to a computer user. An input device 114,
including alphanumeric and other keys, is coupled to bus 102 for
communicating information and command selections to processor 104. Another
type of user input device is cursor control 116, such as a mouse, a
trackball or cursor direction keys for communicating direction information
and command selections to processor 104 and for controlling cursor movement
on display 112. This input device typically has two degrees of freedom in
two axes, a first axis (e.g., x) and a second axis (e.g., y), that allows
the device to specify positions in a plane. Methods and systems consistent
with the present invention utilize client 100 for transmitting multibyte
characters in a network. Consistent with one implementation) processor 104
of client 100 executes one or more sequences of one or more instructions
contained in main memory l06. Such instructions may be read into main
memory 106 from another computer-readable medium, such as storage device
110. Execution of the sequences of instructions contained in main memory
l06 causes processor 104 to perform the process steps described herein. In
an alternative implementation, hard-wired circuitry may be used in place of
or in combination with software instructions to implement the invention.
Thus implementations of the invention are not limited to any specific
combination of   3 0 0 C~ 2002 9 hardware circuitry and software. The term
"computer-readable medium" as used herein refers to any media that
participates in providing instructions to processor 104 for execution. Such
a medium may take many forms, including but not limited to, non-volatile
media, volatile media, and transmission media. Non-volatile media includes,
for example, optical or magnetic disks, such as storage device 110.
Volatile media includes dynamic memory, such as main memory 106.
Transmission media includes coaxial cables, copper wire, and fiber optics,
including the wires that comprise bus 102. Transmission media can also take
the form of acoustic or light waves, such as those 



generated during radio-wave and infra-red data communications. Common forms
of computer-readable media include, for example, a floppy disk, a flexible
disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any
other optical medium, punch cards, papertape, any other physical medium
with patterns of holes, a RAM, PROM, and EPROM, a FLASH-EPROM, any other
memory chip or cartridge, a carrier wave, or any other medium from which a
computer can read. Various forms of computer readable media may be involved
in carrying one or more sequences of one or more instructions to processor
104 for execution. For example, the instructions may initially be carried
on magnetic disk of a remote computer. The remote computer can load the
instructions into its dynamic memory and send the instructions over a
telephone line using a modem. A modem local to client l00 can receive the
data on the telephone Line and use an infra-red transmitter to   3 0 0 C T
2002 io convert the data to an infra-red signal. An infra-red detector
coupled to bus 102 can receive the data carried in the infra-red signal and
place the data on bus 102. Bus 102 carries the data to main memory 106,
from which processor 104 retrieves and executes the instructions. The
instructions received by main memory 106 may " optionally be stored on
storage device 110 either before or after execution by processor 104.
Client 100 also includes a communication interface 118 coupled to bus 102.
Communication interface 118 provides a two-way data communication coupling
to a network link 120 that is connected to local network 122. For example,
communication interface 118 may be an integrated services digital network
(ISDN) card or a modem to provide a data communication connection to a
corresponding type of telephone line. As another example, communication
interface 118 may be a local area network (LAN) card provide a data
communication connection to a compatible LAN. Wireless links may also be
implemented. In any such implementation, communication interface 118 sends
and receives electrical, electromagnetic or optical signals that carry
digital data streams representing various types of information. Network
link 120 typically provides data communication through one or more networks
to other data devices. For example, network link 120 may provide a
connection through local network 122 to a host computer 124 and/or to data
equipment operated by an Internet Service Provider (ISP) 126. ISP 126 in
turn provides data communication services through the Internet 128. Local
network 122 and Internet 128 both use electric, electromagnetic, or optical
signals that carry digital  



3 0 0 C T 2002 m data streams. The signals through the various networks and
the signals on network link 120 and through communication interface 118,
which carry the digital data to and from client 100, are exemplary forms of
carrier waves transporting the information. Client 100 can send messages
and receive data, including program code, through the network(s), network
link 120 and communication interface 118. In the Internet example, a server
130 might transmit a requested code for an application program through
Internet 128, ISP 126, local network 122 and communication interface 118.
In accordance with one implementation, one such downloaded application
determines the length of a string of multibyte characters and transmits
them in a network, as described herein. The received code may be executed
by processor 104 as it is received, and/or stored in storage device 110, or
other non-volatile storage for later execution. In this manner, client 100
may obtain application code in the form of a carrier wave. Although client
100 is shown in Figure 1 as being connect able to one server 130, those
skilled in the art will recognize that client 100 may establish connections
to multiple servers on Internet 128. Figure 2 illustrates the operation of
application programs consistent with the present invention. Web browser 220
is a software program that typically displays information to the user which
may be, for example, a form with blank data areas. Web browser 220 receives
inputted information from the user and converts the inputted information
into a data string for communication over the network to a server. HTTP is
one example of a data format suitable for communication in a   3 0 o c j
Zoaz 12 network. To send an HTTP request, web browser 220 passes the data
string to socket 225, which is an application program that acts as a
communications interface between web browser 220 and the transport protocol
of network link 120. The network transfer protocol may be, for example,
TCP/IP. Socket 225 transmits the HTTP request across network link 120 to
server 130. Server software 285 receives the HTTP request and retrieves the
requested information. C. Software Process Figure 3 includes a flow chart
of steps incorporated in web browser 220 to transmit multibyte characters
in a network. The process begins with web browser 220 as shown in Figure 2.
To begin, web browser 220 displays an input form (step 305). 



The user inputs information using input device 114 that will be transmitted
across the network (step 310). Using the example of the NameView
application described above, a user in Japan may input, for example, the
name of someone whose profile they wish to find in directory database 280
residing on server 130. The user enters the name using standard Japanese
characters. The content of the input form is preformatted except for the
information provided by the user. When the user indicates that the input
form has been completed by, for example, "clicking" on a button displayed
on the screen, web browser 220 captures the information entered by the user
and encodes the inputted information in digital form using a standard
encoding format. Depending on the location and language of the user, the
inputted information may be encoded into a 16-bit character coding system
such as Unicode   3 0 0 C 1 2002 13 (step 320). The result is a data string
representing the inputted information in digital format. To create an HTTP
request in UTF-8 format, web browser 220 will convert the data string from
its current format to UTF-8 and transmit the UTF-8 data string and an HTTP
request header across the network. An HTTP request header typically
contains information that server 130 requires to accurately parse the
accompanying data string into bytes to understand the HTTP request. Valid
HTTP headers include, for example, the content type of the output stream,
expiration date notifying the browser when the attached document is no
longer valid, and the length in bytes of the accompanying data string. One
method of obtaining the message length is to execute an application that
converts the data string to UTF-8 encoded characters. Standard programs for
converting to UTF-8 characters keep track of the message length as the
string is being converted. Actual message length, however, is not available
until the entire string has been converted. In implementations consistent
with the present invention, therefore, the UTF-8 conversion is performed
once prior to writing the string to the socket (step 320). The UTF-8 format
conversion process returns a variable indicating the length of the
multibyte data string (step 320). Web browser 220 creates an HTTP request
header that includes the length of the multibyte data string (step 325).
The data string is then written to the body of the HTTP request, using a
write method that converts to UTF-8 format (step 330). Finally, the HTTP
request header and accompanying multibyte data string is transmitted to
server l30 (step 340). Web browser 220 may   3 0 0 C T 2002 



14 also encapsulate the HTTP request header and accompanying multibyte data
string in an object-oriented program and send the program across the
network connection. D) Conclusion In accordance with the present invention,
an application implementing the method can transmit multibyte characters in
a network. The application converts a set of fixed-length characters to
UTF-8 format to obtain a length. The message length is used as an input
variable in the HTTP request header and transmitted to the web server with
the multibyte character string. The foregoing description of an
implementation of the invention has been presented for purposes of
illustration and description. It is not exhaustive and does not limit the
invention to the precise form disclosed. Modifications and variations are
possible in light of the above teachings or may be acquired from practicing
of the invention. For example, the described implementation includes
software but the present invention may be implemented as a combination of
hardware and software or hardware alone. The scope of the invention is
defined by the claims and their equivalents.   3 0 0 C T LUiJL 15 CLAIMS 1.
A method for transmitting data in a network) comprising the steps,
performed by a processor, of: receiving a message comprising a set of
characters encoded in a fixed-byte format, wherein each character is
represented by the same number of bytes; converting each character in the
message from the fixed-byte format into a multibyte format) wherein each
character is represented by one or more bytes depending on the character;
obtaining an actual length of the message in the multibyte format; and
transmitting the actual length with the message in multibyte format. 2. The
method of claim 1, wherein the step of converting further comprises:
converting each character in the message from the fixed-byte format into an
UTF-B encoding format. 3. The method of claim 1 or 2, wherein the step of
transmitting the actual length further includes: transmitting the actual
length with the message in multibyte format In an HTTP request. 4. An
apparatus for transmitting data in a network between a client and a server,
comprising: 



a receiver configured to receive a message comprising a set of characters
encoded in a fixed-byte format wherein each character is represented by the
same number of bytes;   3 0 Q C T 2002 16 a processor configured to convert
each character in the message from the fixed-byte format into a multibyte
format, wherein each character is represented by one or more bytes
depending on the character and obtain an actual length of the message in
the multibyte format; and a transmitter configured to transmit the actual
length with the message in multibyte format. 5. The apparatus of claim 4)
wherein the processor is further configured to: convert each character in
the message from the fixed-byte format into an UTF-8 encoding format. 6.
The apparatus of claim 4 or 5, wherein the transmitter is further
configured to: transmit the actual length with the message in multibyte
format in an HTTP request. 7. A system for transmitting data in a network
comprising: means for receiving a message comprising a set of characters
encoded in a fixed-byte format, wherein each character is represented by
the same number of bytes; means for converting each character in the
message from the fixed-byte format into a multibyte format, wherein each
character is represented by one or more bytes depending on the character;
mews for obtaining an actual Length of the message in the multibyte format;
and means for transmitting the actual length with the message in multibyte
format.   3 0 0 C T 2002 17 8. The system of claim 7, wherein the means for
converting comprises: means for converting each character in the message
from the fixed-byte format into an UTF-8 encoding format. 9. The system of
claim 7 or 8, wherein the means for transmitting comprises: means far
transmitting the actual length with the message in multibyte format in an
HTTP request. .A%.A.Ah9.A,.3.Al 



.A r.AhF.AY.AA.Ar.A{3.AF.Ah.A l.AY2.A,.A r*gAcM?8|#v ^ a
-|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]c:a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca!-#z% w   :.qetvjc
^?}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!1$z;;0)9 &t3
|wrmhc^Y]ca]ca]c(a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
L!!)$8$:$\$$%"%m%%%%H&_&t&&&'s''(r((()a)q)r)))9*zupkfa\W]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
U]c^a]ca]ca]ca]ca]ca]ca!9***&+{++++9,,,.-z--.i../V////0a0o001_112W22373}xsn
id_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!73334o445Y555C6Q6S6t667e778R888/9v99:Z:::;];
;;M<}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!M<<<<=j==>S>b>>>C???9@@@(A{AAB]BBBZC
iCkCCDgDDDQE}xsnid_Z]c]ca]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!QEEE:FFF&GVGGGHnHHI]IIIJJJbJ
JKPKKKK5LLL3MMM$N}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]c*a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$NrNNOdOOPYPhPkPPPQhQQ
R^RRS
SmSSThTTUgUUVhVVWWW}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!WnWWWXkXXY<YYY3ZZZ'[u
[[[[[[\N\\\1]M]]]%^q^^^^{vqlgb]X]]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]caU]ca]ca]ca!^6_D____=`Q```c
``aPauaaabhbbbc'cbcccdIdddeebeqete}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!teef'f
tfffc``aPauaaabhbbbc'cbcccdIdddeebeqete}xsnid_Z]]]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]ca]ca]ca]ca]ca]ca]cagA
}^?,` 10%4|&'()- F10%4|&'()-
,10%4|&'()-10%4|&'()-!O'*10%&'()-!'*10%||&'()-AcMdE@310%4|&'()-@`10%4|&'()-
@10%4|&'()-,T10%4|&'()- 10%4|&'()- y10%4|&'()-?8|dES+10%4|&'()-)
10%4|&'()-S'10%4|&'()-S%10%4|&'()-@y#10%4|&'()-@`! 10%4|&'()-#v
^dEf810%4|&'()-f610%4|&'()-fl4M10%4|&'()-SS210%4|&'()-S9010%4|&'()-S.10%4|&
'()- a bCs10% U&'()-F y10% U&'()-,t10% U&'()-,&10% U&'()- 104| 104| 104|";
10%4|&'()-a   -#dEbC0&10% U&'()-,10% U&'()-10% U&'()- 10% U&'()-10%
U&'()-10% U&'()-#z% 



w   dEbC& 10% U&'()-#10% U&'()-!M10% U&'()- 10% U&'()-F10% U&'()-sm10%
U&'()- :.qdEbC 210% U&'()-0M10% U&'()-.10% U&'()-f,10% U&'()-L* 10% U&'()-
3(l10% U&'()-bcdetvbC3 &10% h&'()-10% h&'()-S&10% h&'()-3 10 U 10 U 10
U,710% U&'()-,4t10% U&'()-jcdEbC10% h&'()-10% h&'()-10% h&'()- 10%
h&'()-y10% h&'()-`310% h&'()- ^?dEbC#10% h&'()-!S10% h&'()-10% h&'()- yG10%
h&'()-`10% h&'()-3@10% h&'()-1$zdEbC010% h&'()-.10% h&'()-S,10% h&'()-9*10%
h&'()-(z10% h&'()-%10% h&'()-z;bCY 10%&'()-ys10%&'()-&310%&'()-3 10 h 10 h
10 h410% h&'()-210% h&'()-;
;0dEbC,,10%&'()-,10%&'()-,10%&'()-,10%&'()-,m10%&'()-,s10%&'()-0)9dEbC@$10%
&'()-!m10%&'()-@10%&'()-@L10%&'()-,T10%&'()-,Y10%&'()-
&t3dEbCS210%&'()-S010%&'()-S.10%&'()-y,10%&'()-`*10%&'()-@&310%&'()-3 bC9
10%'o&'()-Mls10%'o&'()-&l10%'o&'()-  



10 10 10S710%&'()-,4 10%&'()- L!!&$'$($)$8$xmbC,& 10%B&'()-  10'o 10'o
10'o*10%'o&'()-L)10%'o&'()- 10%'o&'()-  10%'o&'()-8$:$\$$%"%m%dEmbC
310%B&'()-g10%B&'()-10%B&'()- 10%B&'()-
`10%B&'()-fs10%B&'()-m%%%%H&_&t&dEmbCL @10%B&'()-,10%B&'()-
10%B&'()-S10%B&'()-
10%B&'()-`10%B&'()-t&&&'s''(dEmbC@,10%B&'()-@*910%B&'()-@(
10%B&'()-,f&10%B&'()-L$10%B&'()-,F"10%B&'()-(r((()^)_)`)a)dYNC 10B 10B
10BSY7910%B&'()-@510%B&'()-S&3S10%B&'()-@110%B&'()-@.10%B&'()-a)q)r)))9**dE
YNC 10% &'()- :10% U&'()-10% U&'()- s10% U&'()-@s10% U&'()-f&F10% U&'()-
**&+{++++dEYNC 10% U&'()-10% U&'()-10% U&'()-y10% U&'()-`Z10% U&'()-F10%
U&'()-+9,,,.-z--dEYNC ,* 10% U&'()-,(10% U&'()-f&M10% U&'()-L$10% U&'()-
"310% 



U&'()-  310% U&'()--.i../V////dE:/ 10 U 10 USY710% U&'()-@@510%
U&'()-@3y10% U&'()-@0l10% U&'()-@.,10% U&'()-,,-10% U&'()-///0a0o001uV7/ 10
310%m&'()-l -10%m&'()-10%m&'()-10%m&'()-!L10%m^m^&'()-T&Y10%m&'()-  10
U1_112W223dE7/ 10 3
:10%m&'()-10%m&'()-10%m&'()-10%m&'()-y&10%m&'()-`10%m&'()-373334o44dE7/ 10
3,y10%m&'()-*10%m&'()-(10%m&'()-S&10%m&'()- 9$10%m&'()-
"10%m&'()-45Y555@6A6B6C6dYNC 10 3 10m 10m
10mY710%m&'()-,510%m&'()-3Y10%m&'()-0m10%m&'()-.10%m&'()-C6Q6S6t667e7dEYNC
10 3 10% h&'()- 10% h&'()- 10% h&'()- 10% h&'()-&10% h&'()-y&10%
h&'()-Ge778R888/9dEYNC 10 3 z10% h&'()-10% h&'()-S10% h&'()-f10%
h&'()-9F10% h&'()-  10% h&'()-/9v99:Z:::dEYNC 10 3 *10% h&'()-l( 10%
h&'()-@&10% h&'()-&$f10% h&'()-"10% h&'()- 



`10% h&'()-:;];;;M<<<<dE:/ 10 h 10 h@F7l10% h&'()-@,510% h&'()-,3t10%
h&'()-,010% h&'()-,.10% h&'()- ,10% h&'()-<<<<=j==>xY:/ 10 h,M!10%
&'()-F10% h&'()-F10% h&'()- 10% h&'()-10% h&'()-,&10% h&'()- 10
h>S>b>>>C??dE:/ 10 h`10% h&'()-10% h&'()-10% h&'()- 10% h&'()-S10% h&'()-F
10% h&'()-??9@@@(A{AdE:/ 10 h,*10% h&'()-(310% h&'()-y&G10% h&'()-`$10%
h&'()-3"10% h&'()- m10% h&'()-{AAB]BBBWCXCYCdE:/ 10 h 10 h@l7Y10%
h&'()-,S510% h&'()-,&310% h&'()-,110% h&'()-,.m10% h&'()- ,10%
h&'()-YCZCiCkCCDgDDxY:/ 10 h S10% h&'()-`10% h&'()-sm10% h&'()-F L10%
h&'()-10% h&'()-S&310% h&'()-  10 hDDQEEE:FFdE:/ 10 h 10% h&'()-10%
h&'()-Y310% h&'()-@10% h&'()-10% h&'()-M10% h&'()-FF&GVGGGHdE:/ 10 h L*10%
h&'()-,3(Z10% h&'()- &10% h&'()-$10% h&'()-!10% h&'()-10%
h&'()-HnHHI]IIIIIdE:/ 10 h 10 h,710% h&'()-,410% h&'()-,210% h&'()-,0g10%
h&'()-.10% h&'()- f,10% h&'()-IIJJJbJJKxY:/ 10 h10% l&'()-10% h&'()- 10%
h&'()- L10% h&'()-`10% h&'()-,&F10% h&'()-  10 hKPKKKK5LLdE:/ 10 hF10%
h&'()- '10% h&'()-s10% h&'()-f10% h&'()-9f10% h&'()- f10%
h&'()-LL3MMM$NrNdE:/ 10 h*10% h&'()-Y(:10% h&'()-@&:10% h&'()-&$-10%
h&'()-"F10% h&'()-10% h&'()-rNNOdOOPVPWPXPdE:/ 10 h 10 h,37t10%
h&'()-,5M10% h&'()-,3m10% h&'()-,0 10% h&'()-,.10% h&'()-,310%
h&'()-XPYPhPkPPPQhQxY:/ 10 h:10%G&'()- s10%G&'()-10%G&'()-l 10%G&'()-
10%G&'()-S&10%G&'()-  



10 hhQQR^RRS SdE:/ 10
h10%G&'()-410%G&'()-l10%G&'()-S10%G&'()-&M10%G&'()-10%G&'()- SmSSThTTUdE:/
10 hs*Y10%G&'()-F(10%G&'()-,&Y10%G&'()-$F10%G&'()-!410%G&'()-
10%G&'()-UgUUVhVVWWWdE:/ 10G 10G 710%G&'()-510%G&'()-2
10%G&'()-0F10%G&'()-.10%G&'()-,10%G&'()-WWWWnWWWXxY:/ 10G @10%4&'()-
10%4|&'()-z10%4|&'()-l 410%4|&'()-,10%4|&'()-& 10%4|&'()-  10GXkXXY<YYYdE:/
10G M10%4|&'()-
10%4|&'()-0910%4|&'()-m@,10%4|&'()-&10%4|&'()-10%4|&'()-Y3ZZZ'[u[[[[dE:/
104| 104|s*m10%4|&'()-F(Z10%4|&'()-,&
10%4|&'()-$@10%4|&'()-!10%4|&'()-Y10%4|&'()-[[[[[[\N\xY:/ 104|Y
'10%&'()-m10%&'()- `!10%&'()-`10%&'()- y10%&'()-'10%&'()-
104|N\\\1]M]]]dE:/ 104|Y 3 910%&'()-F  10%&'()-f10%&'()- 10%&'()-F
10%&'()-10%&'()-]%^q^^^^6_dE:/ 104|Y   l+10%&'()- Yy)10%&'()- 9' 10%&'()-
S#10%&'()-F L!&10%&'()-&!10%&'()-6_D____=`N`O`P`dE:/ 10
10l910%&'()-l7'!10%&'()-   510%&'()-l310%&'()-1!10%&'()-ls-10%&'()-
P`Q```c``aPauaxY:/ 10 f10% h&'()- Lf 10% h&'()- F 



&!10% h&'()- ,10% h&'()- ,10% h&'()-',10% h&'()- 10uaaabhbbbaB:/ 10 "10%
h&'()- 10% h&'()-10% h&'()-!ay&10%hh&'()- 10% h&'()-l10%
h&'()-bc'cbcccddE:/ 10-g10% h&'()-+@ 10% h&'()-)`10% h&'()-l&:10%
h&'()-"M10% h&'()- 10% h&'()-dIdddee_e`eaedE:/ 10 h 10 h9910% h&'()- 3710%
h&'()-@5`10% h&'()-93 10% h&'()-3110% h&'()- /10% h&'()- aebeqeteef'ftfxY:/
10 h &!10%(&'()- Ys10%(&'()-  &10%(&'()-3 10%(&'()-10%(&'()-&'10%(&'()- 10
htffftfxY:/ 10 h &!10%(&'()- Ys10%(&'()-  &10%(&'()-3 10%(&'()-Yl10%(&'()-
S10%(&'()-  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 Fontd (!`&,B39Y@FXMTXP]abchjlnprtvxz|~-
9*73M<QE$NW^tefEFGHIJKLMNOPAa # z;03
8$m%t&(a)*+-/134C6e7/9:<>?{AYCDFHIKLrNXPhQ
SUWXY[N\]6_P`uabdaetffQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocument%
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


