A UML-Based Approach for Heterogeneous IP Integration

Sun Zhenxin

School of Computing
National University of Singapore
COM1, Singapore 117590
sunzhenx@comp.nus.edu.sg

Abstract - With increasing availability of predefined IP
(Intellectual Properties) blocks and inexpensive microprocessors,
embedded system designers are faced with more design choices
than ever. On the other hand, there is a constant pressure on
reducing the time to market. However, as the IP blocks are
provided by different vendors, they differ in their interfaces. In
order to improve design reuse, methods for combining
heterogeneous IP blocks with incompatible protocols and 1/Os
are needed. In this paper, we propose an interface synthesis
method that uses the UML notation to model the interfaces of
predefined components and glue logic within the standard OCP-
compliant environment. We built a code generator to produce
the interface adapters from the UML models. We experimented
with our approach using simple-bus and a MPEG-2 decoder as
case studies.

I Introduction

The use of pre-designed IP blocks to reduce the
complexity of system integration has gained popularity lately.
Using pre-designed IP blocks leads to the reduction of time
and complexity of system level design. However, these 1P
blocks often have interfaces that are incompatible due to
differences in protocol and/or unmatched I/Os. Integration
suffers from these incompatibility issues which also hampers
design exploration especially when there are many alternative
solutions [2]. The problem of incompatible IP protocols is
well-known, and efforts have been made to address it by
standardizing the communication protocol. Several standards
have been proposed. Among these, the Open Core Protocol
(OCP) by OCP-IP [13] has gained wide industrial acceptance.
Today, many IPs are OCP-compliant. However, for existing
non OCP compliant IP cores, it is expensive to customize
them to comply with the OCP standard. The process of IP
integration also suffers from mis-matched I/O ports. For
example, a 16-bit processor will have problems connecting to
a 32-bit bus interface. These kinds of situations require logic
to be introduced in between the interfaces. Design of such
logic circuit is typically done manually and is therefore
tedious and error prone. In this paper, we address the above
problems by the automatic generation of OCP-compliant
adapters for non-compliant components with fixed interfaces
from UML structural and behavioral models.

Interface synthesis consists of interface modeling and
realization. The incompatible problem has been addressed by
previous works in the literature. A common way to capture
the system interface specification is the utilization of software
programming language or an interface description language,
such as variants of C, C++, or Java. [7][9][12][19] Such a
specification has the advantage of being executable, and
thereby facilitates early verification and simulation. However,
for the purpose of system level specifications, the use of these
programming languages does not satisfy all the requirements.
One key issue is that the different phases of a system design
flow — namely the requirement, design, implementation, and
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deployment — are not sufficiently separated. This can
seriously confuse the issues that have to be addressed by each
of these phases because of duplication or oversight.

Earlier efforts have also been made in context of timing
analysis and verification. Interfaces synthesis tools based on
specifying low level data port behaviors through timing
diagrams have been proposed. In [1], a method to synthesize
interface blocks that consist of logic circuits and software
routines were presented. Other works propose the use of
control flow graph [3], event graphs [4], and signal transition
graphs [10] to model interface behaviors. All these works
address the interface synthesis problem for certain platform
environment. However, there can be a large choice of IP.
Therefore, the unified modeling for heterogeneous IP would
benefit designers working through a top-down design process.
UML-based approaches also have been studied [S][8][15].
However, these methods are not matured enough and the
mapping rules to low level synthesis are usually too simple to
handle realistic scenarios.

Our approach differs from others in the use of high level
UML notations for heterogeneous 1P integration. The
following are features that are unique in our approach:

e To ensure correctness and reusability, we use UML
structural and state diagrams to specify and formalize
system interfaces. This single model is used consistently
throughout the entire design process. It not only gives a
system level view of the design but also allows for reuse
in future designs.

e Automation is applied in every level of abstractions, and
between different environments. Code is generated from
the same source model, minimizing ambiguity.

e Our framework supports both interface
customization and glue logic generation,
maximizing IP integration.

e All changes are applied at the higher level, and user will
only need to deal with the high level design decisions.
The main goal of our work is to generate the

communication links between predefined blocks with
minimal user inputs. In this paper, we present our solution
which makes use of standards to enable transparency as well
as the early validation of designs and the subsequent
verification of resultant systems. Fig. 1 shows the design flow
of our approach. We built UML profiles to capture the system
level communication interfaces. The solution is laid out using
UML structural diagrams. State diagrams are added to
customize functional behaviors of the interfaces. We built a
software tool to automatically generate the interface and glue
logic to connect the devices while meeting bandwidth and
performance requirements. We experimented with our
implementation under different scenarios including the “plug-
and-play” of OCP-compliant, Verilog and PCI-compliant
components into a SystemC simulation environment. The
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automatic generation of interfaces and glue code leads to the
fast prototyping of possible design solutions. These can then
be tested and optimized.

IT Problem Description

IP blocks can be viewed as black boxes that communicate
with each other through pre-defined interfaces. An interface
contains several system level data ports (SLport) that can
send or receive certain type of data. Consider a scenario
where an IP block is connected to an existing interface of a
system. Let’s assume that the IP block has only one exterior
interface. A failure to perform the connection may be due to
one of two possible reasons: (1) the interface protocol does
not matched, or (2) the SLports of one interface are not
sufficient to drive the other. We say that an IP core is
compatible to an environment if all the output ports of each
interface are able to drive the corresponding input port of the
other interface while satisfying all timing constraints. For two
compatible interfaces that have different protocols, they form
one of two types of compatible pair:

Type 1 compatible pair: There is a one-to-one
correspondence between the SLports of the two interfaces.

Type 2 compatible pair: The output SLport of one
interface can be made to drive the input SLport of the other
through some runtime transformation of its data.

For a type 1 compatible pair, a port-to-port mapping is
specified through a contract associated with the connection.
For a type 2 compatible pair, glue logic has to be introduced.
We will synthesis both types of the connection from their
descriptions specified in wrapper classes.

IIT User Input
Many specification formalisms today use graphical notations.
One of the most successful of such formalisms is the Unifined
Modeling Language (UML) from OMG.[14] It has been
proven very successful and is widely used in software
designs. In our framework, we chose UML to be our
specification language for its user friendliness and wide
adoption. UML provides a large set of notations. We carefully
chose a subset for modeling the interface communications.
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Fig.1: Design flow of our UML based approach

UML structural diagrams are predominantly used to
describe the component structure of a system. IP blocks and
their wrappers are treated as black-boxes and modeled as

UML classes. We begin with modeling the communication
interfaces of existing IP cores. Wrapper modules with
interfaces adapters will then be modeled. After the classes are
drawn, interfaces are added as UML ports to capture interface
information. We shall use ‘UMLport’ to distinguish these
ports from SLports. Communication channels are modeled as
connections between the UML ports. To fix the inconsistency
between unmatched interfaces, state charts are added to a
wrapper’s model to describe the behavior of the glue logic
needed to drive the interface. The modeling procedure can be
divided into following three steps:

Step 1: Formalize the IP interfaces using UML notations

Each IP core is modeled using a UML class attached with
several UMLports. A (UML) port is one of the real-time
system elements introduced in UML 2.0. It is a property of
classifiers that specifies a distinct interaction points between
the classifier and its environment or between the classifiers.
These UMLports will capture the module’s communication
interfaces. Each UMLport models a group of one or more
SLports. The associated SLports will be described in the
properties of the UMLport.

All the details of an IP’s interfaces are captured in the
properties and contracts of its wrapper’s UMLports. A
contract specifies the services that a classifier provides
(offers) to its environment as well as the services that a
classifier expects (requires) of its environment [14]. If two
UMLports have a port-to-port match in the communication
path then they will share the same interface contract. A
connection will be established between them directly or
indirectly (through other ports). The stereotype of an
UMLport specifies the communication protocol. In our
experiments, the default stereotype for UMLport is SystemC.
However, we also wused other stereotypes such as
OCPSystemC, Verilog, and PCI. The communication
parameters of interfaces are captured in the UMLport’s
attributes. For IPs with interfaces matched to each other, port-
to-port communication paths are specified directly in their
specification, and only external UMLports to the environment
are used for generating the wrappers later on.

Step 2: Define the wrapper classes

To mask the interfaces, the internal UMLports of IP
models are connected to the user defined UMLport in the
outer class, i.e., a wrapper class. The diagrams capture two
main aspects of the models: the structure of the model and the
characteristics of the interfaces.

The links and blocks in the structure diagram lays out the
structure of the model. The wrapped classes communicate
with each other using defined channels, and the connections
between the internal components are hidden. The adapters are
defined using the exterior UMLports of the wrapper classes.
We shall call these UMLports adapter ports. Each adapter
port has a stereotype that indicates the protocol of the
outgoing communication. Each wrapper class can hold one or
more adapter ports, while each adapter port can have different
protocol types and connects to different external modules.
Table 1 summarizes the mapping between UML notations and
the components of our model.

Fig. 2 shows an example of a model after wrapping. The
arbiter has 2 clients — one non-blocking and one blocking



master. master nb is the UML model of a SystemC
module. The UMLports (say read) of this UML module
represent groups of SLports, of the underlying SystemC
module. The interface of simple bus includes the interface
to the arbiter as well as to the memory, because they have no
compatibility problem, we will not model the details of these
interfaces. In this example, the simple bus’ SLports (and thus
the encapsulating UMLports) are implemented in an OCP
protocol, while the clients are not. Therefore, two wrapper
classes were used to customize the interfaces of the clients.
The clients will communicate with simple bus through
the OCP adapter ports.

Step 3: Define the behavior for incompatible interfaces

Connections are made between adapter ports and the
environment. For connections without port-to-port matchings,
additional models have to be added to capture the logical
relations between input and output SLports. As an example of
a connection that requires glue logic, we consider the IDCT
filter used in our MPEG-2 case study (see adapter port @ of
Fig. 6). To implement the 8X8 IDCT filter, some IP blocks
takes an address of two dimensional 8X8 array, while others
takes 64 inputs in a linear array. To solve this problem, we
introduce an interface state machine to transform the signals.
Our framework allows the user to customize the predefined
interface behaviors using such state charts.

ocCPsy OCP adapter Sy <<Wrapper>>
UMLports port UMLport Master_non_blocking_wp
simple_bus™. ™ X master_nb
read [] {] read
write [] [] write
get_status [ [] get_status
nb_bus_busy [-C—————{—O-1] bus_busy
burst_write [|
burst_read L] <<Wrappgr>>
Master_blocking_wp
finish_blocking_read [[-C
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blocking_bus_busy [+ ]—[)—D burst_read
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Fig. 2: Structural diagram of Simple-bus example
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Table 1: Mapping between UML notations and design

properties

UML Notations System Properties
Parent Class Wrapper module

Name Name

UMLport Interface adapter

Subclasses IP cores
UMLPort of subclass Interface

Port name Name

port type Type

Interface type Direction

Stereotype Protocol

Port properties Driving signals

State chart Driving behaviors
Contract Attributes Signals

Name Name

Stereotype type

Tag Width
UMLport State Chart Adapter’s control code

| States and transitions | Finite state machine

Fig. 5 shows the state diagram of the IDCT example,
where the master interface has three  SLports:
Fast IDCT_ signal, Fast IDCT_ addr,
Fast IDCT ack, and slave interface has 4 SLports:
start, datain, dataout and done. The diagram defines
how the transformation needed for the output SLports to drive
the input SLports across the connection.

IV Interface Synthesis

A key feature of our framework is the automatic code
generation. In our experiments, we use Telelogic’s Rhapsody
6[16] to input the UML diagrams. The model is then feed into
our code generator. The analyzer filters out the interfaces and
produces abstract models of the design containing the
communication specifications. The adapter code is generated
from templates using Velocity [18], a template engine that
generates code from predefined templates. The Velocity
engine merges the code templates and the extracted wrapper
models, and performs the final code generation. Fig. 3 shows
the work flow of our framework. The code generator reads
the model and produces the interface synthesis code in 4
steps:

In the first step, models that have the stercotype
Wrapper are extracted and the corresponding interface
adapter code will be generated. For example, to integrate a
module in the SystemC environment, each adapter will be
generated as a SC_MODULE, a primitive type of SystemC. On
the other hand, to adapt a FPGA PCI module, an adapter file
will be generated which contains the routines for checking
and opening communication channels, as well as the
communication routines for communicating with the board.
We assume that all the modules without stereotype are normal
modules, and they will not be generated in the compilation
process. The interfaces extracted from the models are also
stored for future references.

In the next step, the code generator will extract and
analyze the connections from the model. According to the
stereotypes of the UMLports connected to each adapter port,



the connections are classified into groups. Currently, we have
generators for OCP-SystemC, OCP-Verilog, and OCP-PCI
connections. After retrieving the type of each connection, we
can now determine if a pair of connections is of Type 1 or
Type 2. If a pair of interfaces connecting to the UMLport
shares the same contract but have different protocol types,
then they are classified as Type 1 incompatible pair. If the
connections do not match up with each other but state
diagrams were defined to fix the incompatibility, then they
are classified as Type 2.

For Type 1 pairs, we build adapters (corresponding to
the adapter ports) that forward the output source signals to the
destination SLports through the desired protocol channel. We
shall now explain how this is done for OCP compliant
adapters.

An OCP compliant adapter is built to fit the OCP bus
fabrics. There are three levels of SystemC OCP
communication models: generic, OCP TL1, and OCP TL2.
We chose to use OCP TL2 as our wrapper communication
model. The advantage of OCP TL2 is that it allows for burst
transfers and the communication is faster and more reliable.

When an adapter gets a message from an OCP channel
via an OCP port, it first decodes the message, and then
forwards the message to the corresponding interface using a
SystemC signal. After the internal SystemC component has
completed its operation, a response message will be created
and placed in the OCP channel. Correspondingly, when a
wrapper gets signaled by an internal component that wants to
communicate with the environment, the wrapper will create a
message labeled with identifier number of the interface, and
puts it on the OCP channel. After the response is received, it
is decoded and a reply signal will be forwarded to the
component in waiting.
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Fig. 3: Work flow of wrapper generator
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Figure 4: Sequence diagram of OCP communication groups

OCP communication is established between the OCP
master and slave port, which are predefined OCP interfaces.
Each communication path starts with one OCP master port
and ends with one OCP slave port. A ‘provided’ interface will
be connected to OCP slave port, while a ‘required’ interface
will be connected to an OCP master port. Each OCP port has
three threads to control its actions. We call these a
communication group. Communication groups are paired
together and each pair controls an OCP channel. The channel
is configured by reading the information extracted from the
UML model.

Fig. 4 shows the transactions of a communication group,
where the master is a wrapped component of the master side
object, and the slave is a wrapped component of slave side
object. They communicate with each other using the services
provided by their wrappers, i.e., the communication is
controlled by master wrapper and slave wrapper
respectively.

Adapters for SystemC-Verilog, and SystemC-PCI are
generated in a similar way. A SystemC-Verilog adapter is a
SystemC header file that describes the SLport connection of
the Verilog module. A SystemC-PCI adapter not only
interprets incoming data but also needs to perform the access
routines in accordance to the protocol. The wrapping are
generic, therefore, multiple levels of wrapping is possible.

For a Type 2 pair, the state diagram showing how the
outputs drive the inputs of the client program. A state
machine is then generated. Code 1 shows the pseudo code for
the state machine that drives IDCT interface using the
Fast IDCT interfaces.

[Fast_IDCT_Signal.read()=true]/
start.write(true)

INPUT_DATA

[count=64]

Fast_IDCT_a

SEND_RESULTS

[done.read()=true]

Figure 5: State diagrams of glue logic between IDCT master
and slave interfaces at @ of Figure 6.



while (true) {
switch (state) {
case IDLE: //in idle state
wait_until (Fast IDCT signal.read()=true);
//state 1s guarded by Fast IDCT signal
start.write(true); //drive driver port
state=INPUT DATA; //change state
case INPUT_DATA:
addr=Fast_ IDCT addr.read() ;
for i from 1 to 8, j from 1 to 8
din.write(addr[j*8+1i];
state=WAIT;
case WAIT:
wait_until (done.read()=true) ;
state=SEND_RESULTS;
case SEND RESULTS:
for i from 1 to 8, j from 1 to 8
addr [j*8+1i] =dout;
Fast IDCT ack.write(true);
state=IDLE;

1

Code 1: Pseudo code of glue logic generated from IDCT of Fig. 5

V Experiments and Results

5.1 Simple-bus

Simple-bus is an open source SystemC example. The
system consists of a bus kernel, a bus arbiter, two memory
slaves (fast _mem, and slow mem), and two masters
(master nb and master_b). We wrapped the master b
and master nb up and substituted the communication
channels between the bus and the masters with OCP channels.
Fig. 2 shows the structural diagram of the Simple-bus
example after wrapping. We then modeled the exterior
SLports of the bus kernel and the masters, and wrapped them
up. The wrapper code is generated and assembled for the
simulation. The unwrapped version of the simple bus
SystemC code had 2,684 lines while the wrapped version had
3,743 lines of code. We measured the performance of the
unwrapped and wrapped code on a Linux machine with a dual
core AMD Opteron 280 CPU running at 2.4GHz. The
unwrapped simple bus system finished a million bus
transactions in 41.978 seconds, while the wrapped system
took 52.188 seconds. Thus, the overall overhead caused by
wrapping is 24.3%.

5.2 MPEG-2 Decoder

MPEGQG is an encoding and compression system for digital
multimedia content defined by the Motion Pictures Expert
Group (MPEG) [11]. MPEG-2 extends the basic MPEG
system to provide compression support for TV quality
transmission of digital video. We used an open source
MPEG-2 decoder originally written in C. We analyzed the
functionality and structure of the system, and made it
SystemC-compliant.

To test the performance of our adapter code, we
customized a SystemC version of MPEG-2 decoder and
divided it into five groups. Five wrapper classes were created
to wrap up the components. They communicate with each
other using OCP channels which are highlighted using bold
lines. Each wrapper consists of several OCP ports, and they
are connected to other OCP ports as well as to interfaces of
wrapped components. The MPEG-2 decoder is partitioned
into five communication groups. The SystemC code is

generated and wrapped components are reconnected for
simulation using the SystemC simulator.

We experimented with the plug-and-play of the IDCT
unit. IDCT (Inverse Discrete Cosine Transform) [6] is a key
component in the MPEG-2 decoder system. In our
experiments, four IDCT modules were used: F-IDCT and R-
IDCT, Verilog-IDCT, and PCI-IDCT. F-IDCT implemented
an integer IDCT while R-IDCT wused floating point
operations. The latter ran at a lower speed but has higher
accuracy. They shared the same interface signature but have
different interface names. Verilog-IDCT and PCI-IDCT are
Verilog version and FPGA version of IDCT respectively. We
modeled the IDCT blocks and their interfaces in UML and
wrapped them up. Fast IDCT and R-IDCT is a Type | pair
connection, while Verilog and PCI-IDCT were used to
demonstrate a Type 2 pair connection. The wrappers were
generated and plugged into the decoder system. The
simulation ran correctly even after switching the IDCT
module. The rest of design remains unchanged.
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mepg2dec idot store |
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9 H-O— 1 getpic_wp
1 Initialize_buffer
Show_Bits m-o—
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Figure 6: Structural diagram of MPEG-2 decoder after wrapping
Table 2 Simulation results of decoders with F-IDCT

Input Unwrapped Wrapped Extra

w/F-IDCT w/F-IDCT Overhead

short.m2v 0.412s 0.450s 9.22%
fball. m2v 154.886s 172.415s 11.32%
700.m2V 629.155s 730.5275s 16.11%
dhl.m2v 801.406s 932.31s 16.33%

Table 3 Simulation results of decoders with R-IDCT
Input Unwrapped Wrapped Extra

w/R-IDCT w/R-IDCT Overhead

short.m2v 0.422s 0.444s 5.21%
fball. m2v 162.84s 184.004s 13.00%
700.m2V 699.8335s 789.0175s 12.74%
dhl.m2v 910.759s 1024.9585s 12.54%
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Fig 7: Overhead with different number of wrappers

Because IDCT is the most frequently used component in
the system, and has a significant impact on overall
performance, the overhead of wrapping has to be measured
against unwrapped version of the respective integer or
floating point IDCT. Table 2 and 3 show the simulation
results of MPEG-2 decoder with five wrappers using different
version of IDCT processors. From the tables, we can see that
the wrapped decoder takes about 9%-16% more simulation
time than the unwrapped decoder in both cases.

For Verilog-IDCT and PCI-IDCT, we generated the
adapters and then compiled and simulated the entire system
using ModelSim. These IDCT shares similar exterior
interfaces, and the same UML model can be used for the two
cases while maked with different stereotypes. The results of
these versions of the MPEG-2 decoder as well as those
simulated in the SystemC simulator were identical to the
correct outputs of the original program. The simulation is,
however, slow due to the overhead of co-simulating in both
SystemC and ModelSim.

The test result also shows that the overhead of wrapping
is not proportional to the number of wrappers (Fig. 7).
Instead, it is proportional to the number of transactions
passing through the wrappers. Wrapping components with
lower workload will have a lesser impact on overall
performance. There is therefore a trade off between
configurability and performance. The case studies also show
that wrapping can easily be applied to any number of
components or groups of components. With the support of our
synthesis  framework, we can plug different [P
implementations into a system, and automatically generate the
code needed for system-level simulation.

VI Conclusions and Future Works

In this paper we present a framework for the integration
of heterogeneous and incompatible predefined IP cores. It
involves using UML to specify high-level communication
models and the automatic generation of glue logics. Two
types incompatible interface are supported: interfaces that are
port-to-port matched but wuse different protocols, and
interfaces that require more complex logic to fix the
incompatibility. Structural diagrams are used to layout the

system, while additional state diagrams are used to model the
interactions between interfaces. We tested our algorithms
under several environments using SystemC, Verilog, and
FPGA modules in a SystemC-OCP environment. The
resultant glue logics can be used to test the designs using
simulation. Our experiments show that the performance
overhead of our wrappers is acceptable.

Our algorithm can be extended easily to cross platform
designs. For systems that operate in different environments,
bridges can be modeled and generated using our framework.
Currently, the Velocity templates are hand-written. As a
future work, we are exploring the use of behavioral diagrams
to automatically generate them.

REFERENCES

[1] Borriello G., Chou P., Ortega R, "Embedded System Co-Design:
Towards Portability and Rapid Integration, Hardware/Software Co-
design", NATO ASI Series, pp. 1-28, 1996

[2] Chandra, R., “IP-Reuse and platform base designs, system level design
with embedded platforms”. DAC Tutorial, 2000

[3] Chou, P., Ortega, G., Borriello G., “Interface co-synthesis techniques
for embedded systems”, ICCAD, San Jose, USA, 1995.

[4] Chung, K.S., Gupta, R.K., Liu, C.L., “An algorithm for synthesis of
system-level interface circuits”, Computer-Aided Design, 1996.
ICCAD-96. Digest of Technical Papers. 1996 IEEE/ACM International
Conference on. 10-14 Nov 1996 pp. 442 - 447

[5] Damasevigius, R., and gtuikys, V., “Soft IP customization models
based on high-level abstractions”, Information Technology and Control,
Kaunas, Technologija, Vol. 34, No. 2, pp.125 — 134. 2005

[6] Feig, E., and Linzer, E., “Discrete cosine transform algorithms for
image data compression”, Proceedings of Electronic Imaging '90 East,
pp. 84-87, 1990.

[7] Guo, Z., Mitra, A., and Najjar, W., “Automation of IP core interface
generation for reconfigurable computing”, Int. Conference on Field
Programmable Logic and Applications (FPL 2006), Madrid, Spain,
August, 2006.

[8] Keating, M., and Bricaud, P., “Reuse methodology manual from
system-on-chip designs”, 3rd edition, Kluwer Academic publishers,
2002.

[9] Kun, T., Wang, H., and Bian, J.N., “A generic interface modeling
approach for SOC design”, ICSICT 04, pp. 1400-1403, Beijing, 2004.

[10] Lin B., Vercauteren S., “Synthesis of Concurrent System Interface
Modules with Automatic Protocol Conversion Generation”, ICCAD,
pp. 101-108, November 1994.

[11] Moving Picture Experts Group. http://www.mpeg.org.

[12] Mukherjee, R., Jones, A., and Banerjee, P., “System level synthesis of
multiple IP blocks in the behavioral synthesis tool”, Int. Conf. on
Parallel and Distributed Computing and Systems (PDCS), November
2003.

[13] OCP-IP, http://www.ocp-ip.org.

[14] OMG UML documentation, http://www.uml.org

[15] Stuikys, V., and Damasevicius. R., “Soft IP customization model based

on metaprogramming techniques”, Informatica, Lith. Acad. Sci., pp.

111-126, 2004.

Telelogic Rhapsody, http://www.telelogic.com/

SystemC: http://www.systemc.org

Velocity website. http://velocity.apache.org/

Zhu, J., “MetaRTL: Raising the abstraction level of RTL design”,

Design Automation and Test in Europe, Munich, Germany, 2001

[16
[17
[18
[19

—




<<
  /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


