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Abstract— This paper introduces EPEW, an environment for
rapid prototyping of communication protocols over IEEE 802.11
mesh networks. EPEW provides a software environment that
makes prototyping as quick, easy, and effortless as possible,
which allows researchers to conduct both functional assessment
and performance evaluation as an integral part of the protocol
design process. Since EPEW runs on real IEEE 802.11 wireless
mesh routers and clients, prototypes can be evaluated and
adjusted under realistic conditions. EPEW facilitates prototype
development by providing: (i) a set of building blocks that
implement common functions needed by a wide range of protocols
for wireless mesh networks, and (ii) an API that allows protocol
designers to access EPEW primitives.

I. INTRODUCTION

There is no doubt that ubiquitous access to wireless com-
munication has had a tremendous impact on today’s society.
The mote “connected any time anywhere” is fast becoming
a reality. The impact of wireless communication technology
has manifested itself in terms of enabling new applications
that have both societal and scientific significance. As a con-
sequence, they have motivated new commercial and business
enterprises as well as a considerable body of research.

Because of the many challenges they pose, protocols for
self-organizing networks have been the topic of extensive
research and an impressive body of work addressing solutions
to these challenges exist. However, while theoretical solutions
that have been proposed to date are countless, one can quite
easily index the few fully-functional implementations. Some
of the reasons for this gap between theory and practice include:

• Complexity. Protocols are becoming more and more com-
plex, which makes them more difficult to implement.

• Implementation is difficult. Protocol implementation typ-
ically requires a number of specific skills such as ker-
nel programming, implementing device drivers, operating
system knowledge, and many more.

• Specific solutions. Implementations are very often specific
to a particular solution. Thus, code reuse is difficult, in-
creasing the efforts necessary to develop new approaches.

• Time consuming. Fully implementing a new protocol is
quite time consuming and sometimes not regarded as
fundamental research.

In the area of self-organizing networks, wireless mesh
networks (WMN) are particularly interesting because of their
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practical interest [1]. Designing protocols for wireless mesh
networks poses countless technical challenges due to a variety
of factors such as the unpredictable characteristics of the
wireless medium and the mobility of clients. This implies
that testing and evaluating such protocols under real operating
conditions is crucial to ensure adequate functionality and
performance, as witnessed by the numerous testbeds deployed
by the research community [2]–[6].

The goal we set out to accomplish is to help bridging the gap
between theoretical solutions and practical implementations in
the context of wireless networks. To this end, we advocate
including rapid prototyping as part of the design process of
wireless protocols, as shown in Fig. 1. Traditionally, prototyp-
ing in wireless networks (but also in other contexts) consists of
developing a beta version of the final implementation, which
essentially corresponds to an approaching step before a public
release. Therefore, testing a protocol under real conditions
often happens at the end of the development cycle or even
after it is over (cf., Fig. 1a). We advocate that prototyping
should become an integral part of the protocol design process,
as protocol designers can quickly prototype their solution
early in the design cycle (cf., Fig. 1b). Rapid prototyping
relies on high-level tools to realize a functional, although
not necessarily optimized, version of a system. This allows
conducting correctness verification, functionality tests under
real-world conditions, refinements, and tuning according to
the expected behavior of the system; and all this with little
development effort. Contrary to the final implementation, rapid
prototyping does not require to deal with practical consid-
erations such as opening sockets or sending system calls to
the kernel. Prototyping relies on implemented building blocks
that make implementation easy and intuitive. Prototyping is
done early enough in the design process so that the feedback
resulting from testing the system under real conditions can be
incorporated into the design.

In this paper, we introduce EPEW, a software development
environment that makes prototyping of wireless mesh network
protocols on top of IEEE 802.11 considerably easier and faster.
EPEW relies on the same principles of Prawn, a prototyping
software for flat wireless networks [7]. However, EPEW brings
significant improvements over Prawn as it is designed to
handle the multi-tiered architecture of wireless mesh networks
(as explained in Section III).

EPEW runs as a background process that proactively per-
forms tasks such as neighbor discovery and link quality
assessment. This feature allows EPEW to provide accurate
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Fig. 1: Rapid Prototyping in the desing cycle of protocols and systems for wireless networks.

and up-to-date feedback from the wireless interface. Some
previous work share some of the goals of Prawn, but, as further
explained in Section V, are either specific to certain types of
networks [8], [9] or provide only a passive access to lower
level functionalities [10], [11]. To our knowledge, none of
them are able to provide a proactive two-way interface with
the wireless device while offering high-level communication
primitives, all grouped under a single framework.

As a summary, to help prototyping protocols for wireless
mesh networks, EPEW provides the following features:

1) EPEW fully supports multiple wireless interfaces instead
of one. In its basic functioning, it manages one interface
in ad hoc mode (for the communication through the
backbone), and a second one in access point (AP) mode
(to provide access to clients).

2) EPEW includes three modes of operation: (i) ad hoc
mode, to use only one wireless interface in ad hoc mode,
(ii) mesh mode, to use two wireless interfaces as a mesh
router, and (iii) client mode, to use only one interface in
infrastructure mode as a client.

3) Depending on the chosen mode, EPEW is able to
configure automatically the wireless interface(s), using
appropriate IP configurations and IEEE 802.11 parame-
ters (e.g.,interface mode, ESSID, frequency).

4) EPEW’s functionalities are suited to Wireless Mesh
Networks. For instance, in client mode, users can retrieve
the list of available access points and associate to
one of them. In mesh mode, the packets to send are
automatically routed to the right interface and users can
retrieve the list of clients associated to the access point
interface.

The remainder of this paper is organized as follows. Next
section provides an overview of Prawn. EPEW is then de-
scribed in Section III and some examples of use are presented
in Section IV. We put our work in perspective by reviewing
related work in the last section. Finally, we present our con-

cluding remarks and directions for future work in Section VI.

II. RAPID PROTOTYPING

In order to be consistent with the literature, we first provide
a brief overview of the Prawn architecture [7], which defines
the basis over which EPEW has been designed. The target is
to prototype protocols and services at the network layer and
above. Simplicity was a major goal we had in mind when
designing Prawn; we wanted to ensure that learning how to
use Prawn would be as intuitive and immediate as possible
requiring only basic programming expertise. For example,
sending a packet at a given transmit power level is performed
by a single primitive and takes one line of code. Our focus
was to provide: (1) a concise, yet complete set of functions to
realize high-level protocols and (2) a simple, easy-to-use and
intuitive interface to provide access to the functionalities.

The architecture of our prototyping environment is based on
two main components: (i) the Library (cf., Section II-A), which
provides high-level primitives to send and receive messages,
retrieve information from the network, etc; and (ii) the Engine
(cf., Section II-B), which implements the primitives provided
by the Library.

A. The Library

The Library provides a set of high-level communication-
oriented functions. They hide from protocol designers lower-
level features such as addressing, communication set-up, etc.
Their syntax is simple and intuitive, and the set of primitives
addresses basic functions required when prototyping a high-
level communication protocol. Nevertheless, this list can be
easily further extended allowing new primitives to be imple-
mented and integrated.

• Prawn Info() returns information on the configuration
of the local Engine. Basically, it consists of the list of
settings chosen when launching the daemon (cf., Table I).
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Some examples are the node’s ID, interface port number,
and beacon period.

• Prawn Neighbors() returns the list of the node’s one-
hop and two-hop neighbors as well as statistics concern-
ing the quality of the respective links. In Section II-B, a
thorough explanation of the information returned by the
Engine will be given.

• Prawn Send(Message, ID, TX Pwr) sends Message to
node ID; the optional argument TX Pwr can be used to
explicitly set the transmit power to be used during the
transmission. Message can be a string, a number, a data
structure, or any other data or control message, depending
on the prototyped protocol.

• Prawn Send Broadcast(Message, TX Pwr) sends a
broadcast message containing Message; in a similar way
to Send(), the optional argument TX Pwr allows to set
the transmit power.

• Prawn Receive() checks if a message has been received;
if so, the message is returned. This primitive is non-
blocking: if no message has been received, it just returns
zero.

• Prawn Receive Block() checks if a message has been
received; if so, the message is returned. This primitive is
blocking and awaits for a message to be received before
returning it.

B. The Engine

The Engine is event-driven, i.e., its main process remains
asleep waiting for an event to occur. An event can be triggered
by a request from the Library (coming through the loop-
back interface) or by a message received on a wireless inter-
face. Meanwhile, local neighborhood discovery is performed
through beacon and feedback packets.

To build and maintain the list of neighbors, the Engine
broadcasts 24-byte beacons periodically. The beacon period is
configurable depending on the requirements of the prototype
under development. By default, the Engine is configured
to test connectivity under different power levels (useful for
instance to prototype topology control algorithms based on
power control). The Engine applies a round-robin policy to
continuously change the transmit power. A beacon is first
broadcast with the lowest power value. The transmit power
level is successively increased for each beacon, up to the
maximum transmit power. We call this sequence of beacons
a cycle. The different values of the transmit power are either
obtained from the interface or set by the user. This cycle is then
repeated at every beacon period. This way, the time elapsed
between two beacons sent with the same transmit power is
equal to the beacon period. Upon the reception of a beacon
(or sequence of beacons if different transmit powers are used),
various statistics can be derived.

Nodes reply to beacons using 16-byte feedback packets.
Feedback packets summarize neighborhood– and link quality
information as perceived by the receiver of the beacons. This
feature allows verifying the bidirectionality of links. Feedback
packets are sent to every neighbor after a complete cycle.1 The

1Note that if the power control feature is disabled, then the cycle is unitary.

Engine keeps sending feedback packets also in the case where
a neighbor is considered lost (a unidirectional link may still
exist between the two nodes).

Two other key functions performed by the Engine are trans-
mission and reception of data (triggered by the Prawn Send()
and Prawn Receive() primitives, respectively). The Engine
is in charge of the communication set up, namely opening
sockets, converting the receiver identifier to a valid IP address,
encapsulating/decapsulating packets, and adjusting the trans-
mit power before transmission. Data packets are sent using
UDP to the corresponding IP address. On the receiver side, the
Engine listens on an open socket for any incoming packets.
Packets are then decapsulated and sent to the prototype, which
retrieves them by using the Prawn Receive() primitive.

III. PROTOTYPING WITH EPEW

Wireless mesh networks have specific needs that could not
be satisfied by Prawn. In a WMN, nodes are either mesh
routers or clients. The EPEW Engine now supports both types
of nodes, and the EPEW Library includes specific primitives
for WMNs, as described in the following.

A. How to Use EPEW

EPEW is distributed under GPL license. The current imple-
mentation runs on Linux atop IP for backward compatibility
with the global Internet. As it was already the case for Prawn,
running EPEW also requires only few basic steps. EPEW
features an auto configuration option that generates a random
IP address in a default subnetwork, and tries to configure the
wireless interfaces with default settings (e.g., ad hoc mode,
channel, ESSID), that can be changed in the configuration file
(epew.cfg).

Using EPEW itself only requires two operations (as de-
scribed below), namely executing the EPEW Engine and
including the EPEW Library in the prototype code.
1: Starting the EPEW Engine. EPEW is supposed to run
in daemon mode (as a background process), but can run in
console mode or graphic mode for debugging purposes. As
stated before, EPEW provides a number of options that can
be set/configured at the execution of the EPEW Engine. They
are listed in Table I. Other options are tunable in the epew.cfg
configuration file.
2: Using the EPEW Library. The EPEW Library (described
in detail in Section II-A) is composed of a set of primitives
that are linked to the prototype through standard include files.
Currently, prototypes can be developed either in C or Perl.
For C development, the file epew.h should be included in the
header of the prototype code. Similarly, the file epew.pl is to
be included for prototypes developed in Perl.

B. The EPEW Engine

While Prawn only supports one interface configured in
ad hoc mode, mesh routers use two interfaces and clients
use an interface in infrastructure mode. EPEW supports two
interfaces for mesh routers, as well as the infrastructure mode
for both clients and mesh routers’ access point interface.
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TABLE I: EPEW’s command line options.

Option Parameter Default
-a auto-configuration –
-b period beacon period in ms 10000
-c port client port 3020
-C access point client mode –
-d daemon mode –
-g graphic user interface –
-h help –
-i I uses wireless interface I ath0
-M mesh router mode –
-n no power control features –
-N name node ID hostname
-p port neighbor port 3010
-v verbose mode –
-vv more verbose –
-V version –
-W window window size for PER 5

The EPEW Engine is based on the Prawn Engine, but can
now be launched in three different modes, depending on the
host role:

• Normal mode. When no special mode is specified in the
command line, EPEW is launched as a regular node in
an ad hoc network. Only one wireless interface is used,
and, if enabled, the auto configuration option sets it in ad
hoc mode.

• Mesh router mode. This mode enables 2 wireless inter-
faces, the first one to communicate with other ad hoc
routers, and the second one to communicate with access
point clients. If enabled, the auto-configuration option
sets the first one in ad hoc mode, and the second one
in master mode (to be used as an access point). The IP
address of the router interface is set randomly as usual,
whereas the one of the access point interface is set to a
fixed default address in a different default subnetwork.

• Client mode. This mode only uses one wireless in-
terface, configured in infrastructure mode by the auto-
configuration option. The IP address is set randomly in
the same default subnetwork as the access point.

To set the node’s mode, EPEW includes two new options
(-M and -C), as referred in Table I. Of course, only one option
can be chosen, or none of them to use the node as a regular
ad hoc node.

For mesh routers, beacon packets and feedback packets are
sent through both interfaces. The engine opens two different
sockets and listens to received packets from both sockets. Two
neighbor lists are updated when receiving beacon and feedback
packets, as shown in figure 2. The first one concerns the other
neighboring mesh routers, and the other one is the list of
clients associated to the access point interface.

C. The EPEW Library

To provide new functionalities needed by algorithms for
wireless mesh networks, EPEW provides an extended list of
primitives as follows:

Fig. 2: Snapshot of EPEW running in console mode, and
showing the list of neighbors in both interfaces of a mesh
router.

• EPEW Neighbors(): In mesh router mode, the list re-
turned concerns the ad hoc interface and provides the
list of mesh routers in range. In client mode, only returns
information about the current associated access point.

• EPEW Clients(): This new primitive is only for mesh
router mode. It provides the list of clients associated to
the access point interface, along with information on link
characteristics.

• EPEW Send(Message, ID, TX Pwr): As in the flat ap-
proach, it sends Message to node ID; the optional ar-
gument TX Pwr can be used to explicitly set the transmit
power to be used during the transmission. In mesh router
mode, the engine looks for the destination in both lists
(neighbors list and client list), and send the message to the
appropriate interface. In client mode, the node can only
send messages to the access point (which is the unique
neighbor).

• EPEW Send Broadcast AP(Message, TX Pwr): To be
used only in mesh router mode, this primitive sends a
broadcast message containing Message to all the clients,
through the access point interface.

• EPEW Scan(): Only available in client mode, this primi-
tive requests a scanning of in range access points (with
the same ESSID) and returns a list of detected access
points, along with their respective MAC address, signal
level, and identifier (which is a simple number to avoid
handling the MAC address). This list is sorted according
to the signal level.

• EPEW Associate(AP): Also exclusively available in
client mode, this last primitive associates to the access
point AP. AP is the requested access point identifier as
in the list returned by EPEW Scan().

Other primitives like Prawn Receive() remain unchanged
and can be used with EPEW Receive() for example.
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IV. CASE STUDIES

EPEW is intended to be a tool for prototyping a wide range
of communication algorithms for wireless mesh networks, in-
cluding the algorithm involving routers (in the ad hoc network)
and also handling client association (hand over, mobility, etc).
In this section, we illustrate the use of Prawn through very
simple examples, highlighting its range of applicability and
ease of use.

A. “Hello World!”

First, we describe how to implement a simple “hello world”
prototype using EPEW’s Perl library. In this example we send
a message from Bob to Alice. Note that Bob and Alice must
be connected through a wireless link, but can be either two
mesh routers (ad hoc link), or a client and a mesh router
(infrastructure link).
Step 1. Launch Prawn with “prawn -d -N Bob” in the
first machine and “prawn -d -N Alice” in the second
machine.
Step 2. Get the first machine ready to receive messages by
executing the following Perl script:

require "epew.pl";

$message=EPEW Receive Block();
print "Received $message->{Data} from $message->{Sender}";

Step 3. On the other machine launch the following Perl script:
require "epew.pl";
EPEW Send("Hello World!","Bob");

The result is as expected: Alice sends a “Hello World”
message to Bob, and Bob prints “Received: Hello
World! from Alice” on the screen. This simple example
aims at showing the level of abstraction provided by Prawn,
where low-level system knowledge (e.g., sockets, addressing)
is not required.

B. Basic chat application

The following scripts prototype a basic chat application
(alternate conversation) in a multi-hop path. Two client nodes,
node1 and node2 communicate through the same mesh router
(access point) node3. The mesh router runs the following
EPEW’s script:

require "epew.pl";

while(1){
$message=<>;
EPEW Send($message,"node3");
$message=EPEW Receive Block();
print "Received: $message->{Data}";

}

As for node1 (which initiates the conversation), it runs the
following script:

require "epew.pl";

while(1){
$message=EPEW Receive Block();
if ($message−>{Sender} eq "node1"){

EPEW Send($message−>{Data}, "node2");}
else{

EPEW Send($message−>{Data}, "node1");}
}

C. Handling Access Points

Associating to access points is made very easy and intuitive
with EPEW, with the following script:

require "epew.pl";

AP list=EPEW Scan();
EPEW Associate(1);
print "Associating to AP 1 \n";
print "(Signal level: $AP_list[1]->{level} dBm \n";

The node requests the list of available access points, and
chooses the access point with the best signal level (ranked
first) to associate with. The signal level of the chosen access
point is then displayed.

V. RELATED WORK

Simulations are perhaps the most widely used methodology
for evaluating network protocols. They allow designers to
evaluate the system at hand under a wide range of parameters
like different mobility models and node heterogeneity, but only
under synthetic channel models. Simulation has the advantage
of allowing the exploration of the design space by enabling
designers to vary individual protocol parameters (e.g., timers)
and combinations thereof. Finally, they are instrumental for
scalability analysis and they offer reproducibility. Examples
of well-known simulation platforms include NS-2 [12], Glo-
MoSim [13], and OPNET [14].

Emulation tries to subject the system under consideration to
real inputs and/or outputs. Environments like EMPOWER [15]
or Seawind [16] emulate the wireless medium by introduc-
ing packet error rates and delays. Other emulators like m-
ORBIT [17] also emulate node mobility by space switching
over a testbed of fixed nodes. A key advantage of emulation in
the context of wireless/mobile networks is to facilitate testing
by avoiding, for example, geographic and mobility constraints
required for deployment.

More recently, a number of projects have pioneered the field
of wireless protocol evaluation under real conditions. They
include testbeds such as Orbit [18], and Roofnet [2] as well
as tools that support protocol implementation like Click [19]
and XORP [20]). As previously pointed out, such tools and
EPEW have different goals, address different phases of the
design process, and are therefore complementary. While tools
like Click and XORP target the implementation at the final
stages of protocol design, EPEW focuses on prototyping a
research proposal at the very early stages of the design process.
Therefore, through EPEW, protocol designers can very quickly
and easily generate a fully functional, although non-optimized,
implementation for live testing in real scenarios.

In the context of wireless sensor networks (WSNs), Po-
lastre et al. [8] propose SP (Sensornet Protocol), a unifying
link abstraction layer. SP provides an interface to a wide
range of data-link and physical layer technologies. EPEW
and SP roughly share the same functional principles, e.g.,
data transmission, data reception, neighbor management with
link quality, etc. However, they have different goals. First,
SP only manages the neighbor table; it neither performs
neighbor discovery nor provides link assessment. Second, SP
is designed for WSNs whereas EPEW is for IEEE 802.11
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networks, and particularly for WMNs. Finally, while SP aims
at optimizing the communication and unifying different link
layers in WSNs, EPEW aims at facilitating and simplifying
prototype implementation.

VI. CONCLUSION

In this paper we presented EPEW, the extension to Prawn
for prototyping high-level WMN protocols and applications.
EPEW’s main goal is to facilitate the prototyping of WMN
protocols so that prototyping becomes an integral part of the
design process of wireless systems.

EPEW is not an alternative to simulation or any other
evaluation method. Instead, it stands as a complementary
approach that goes beyond simulation by taking into account
real-world properties. EPEW surfs the wave of recent research
efforts toward making implementation easier (e.g., Click and
XORP), but as a preliminary phase in this process.

Experiments where EPEW can be useful for WMN testbeds
include: testing hand over algorithms and mobility manage-
ment, evaluating existing protocols for wired networks in the
wireless context, implementing new routing protocols, testing
overlay approaches in wireless multi-hop networks, evaluating
distributed security algorithms, testing new naming mecha-
nisms over IP, testing incentive mechanisms for communi-
ties, implementing localization algorithms, measuring wireless
connectivity in both indoor and outdoor scenarios, evaluat-
ing peer-to-peer algorithms, testing opportunistic forwarding
mechanisms.

Our work is aimed at providing a starting point for an
improved design methodology as prototyping allows easy and
accurate evaluation of protocols and services for wireless mesh
networks under real conditions.
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Canada, 2007, pp. 91–92.

[5] H. Song, B. C. Kim, J. Y. Lee, and H. S. Lee, “Ieee 802.11-based
wireless mesh network testbed,” in 16th IST Mobile and Wireless
Communications Summit, Budapest, Hungary, 2007.

[6] K. chan Lan, Z. Wang, M. Hassan, T. Moors, R. Berriman, L. Libman,
M. Ott, B. Landfeldt, and Z. Zaidi, “Experiences in deploying a wireless
mesh network testbed for traffic control,” ACM SIGCOMM Computer
Communication Review, vol. 37, no. 5, pp. 17–28, 2007.

[7] F. Ben Abdesslem, L. Iannone, M. D. de Amorim, K. Obraczka,
I. Solis, and S. Fdida, “A prototyping environment for wireless multihop
networks,” in AINTEC, Phuket, Thailand, 2007, pp. 33–47.

[8] J. Polastre, J. Hui, P. Levis, J. Zhao, D. E. Culler, S. Shenker, and
I. Stoica, “A unifying link abstraction for wireless sensor networks.” in
Proceedings of ACM Sensys, 2005, pp. 76–89.

[9] L. Girod, J. Elson, A. Cerpa, T. Stathopoulos, N. Ramanathan, and
D. Estrin, “Emstar: A software environment for developing and de-
ploying wireless sensor networks.” in Proceedings of USENIX Annual
Technical Conference, 2004, pp. 283–296.

[10] C. M. T. Calafate and P. Manzoni, “A multi-platform programming
interface for protocol development.” in Proceedings of the Euromicro
Conference on Parallel, Distributed, and Network-Based Processing,
Genova, Italy, Feb. 2003, pp. 243–249.

[11] M. Youssef. MAPI: An API for wireless cards under linux. [Online].
Available: http://www.cs.umd.edu/ moustafa/

[12] The Network Simulator NS-2. [Online]. Available:
http://www.isi.edu/nsnam/ns/

[13] X. Zeng, R. Bagrodia, and M. Gerla, “GloMoSim: a library for parallel
simulation of large-scale wireless networks,” in Proceedings of Work-
shop on Parallel and Distributed Simulation, Banff, Canada, May 1998.

[14] OPNET Modeler. [Online]. Available:
http://www.opnet.com/products/modeler/

[15] P. Zheng and L. Ni, “EMPOWER: A network emulator for wireless and
wireline networks,” in Proceedings of IEEE Infocom, San Francisco,
CA, Apr. 2003.

[16] M. Kojo, A. Gurtov, J. Manner, P. Sarolahti, T. O. Alanko, and
K. E. E. Raatikainen, “Seawind: a wireless network emulator,” in GI/ITG
Conference on Measuring, Modelling and Evaluation of Computer and
Communication Systems, Aachen, Germany, Sep. 2001.

[17] K. Ramachandran, S. Kaul, S. Mathur, M. Gruteser, and I. Seskar, “To-
wards large-scale mobile network emulation through spatial switching
on a wireless grid,” in Proceedings of ACM Sigcomm, Philadelphia, PA,
Aug. 2005.

[18] D. Raychaudhuri, M. Ott, and I. Seskar, “Orbit radio grid tested for eval-
uation of next-generation wireless network protocols.” in Proceedings of
Tridentcom, 2005, pp. 308–309.

[19] E. Kohler, R. Morris, B. Chen, J. Jannotti, and M. F. Kaashoek, “The
Click modular router,” ACM Trans. Comput. Syst., vol. 18, no. 3, pp.
263–297, 2000.

[20] M. Handley, O. Hodson, and E. Kohler, “XORP: an open platform for
network research,” Computer Communications Review, vol. 33, no. 1,
pp. 53–57, 2003.

6



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


