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Abstract—In this paper the problem of Routing and
Wavelength Assignment (RWA) in optical Wavelength Division
Multiplexing (WDM) networks has been addressed and a new weight
based Edge Disjoint Path (EDP) algorithm for RWA has been
proposed to optimize the wavelength resources in a wavelength
routed WDM networks. The simulation results reveal that the network
topology characteristics and link utilization factor have a significant
impact on light path selection for traffic routing to minimize the
required number of wavelengths. The weight based RWA solution
reports significant improvement in wavelength utilization in
particular for large network with increase in the call request for a
source destination pair.

Keywords-Routing and Wavelength Assignment; Edge Disjoint
Paths (EDPs); Wavelength Continuity Constraint; Wavelength
Converter

I. INTRODUCTION

WDM in optical fiber networks has been rapidly gaining
acceptance as a means to handle the ever-increasing bandwidth
demands of network users. In a wavelength-routed WDM
network, end users communicate via all-optical WDM
channels, known as light paths. The light-path provides a
circuit-switched interconnection between two nodes which are
located far from each other. So the number of wavelengths
available on fiber links limits the number of end-to-end
connections, further physical constraints such as wavelength
channel spacing in a fiber, capability of optical transceivers,
and bandwidth granularity limit the utilization of available
bandwidth [1-3]. In this respect, WDM optical network
imposes additional constraints on the available wavelength. In
WDM optical networks light path establishment and
wavelength assignment in combined known as RWA. A light
path must operate on same wavelength across all the links that
it traverses for an end to end communication if wavelength
continuity constraint exists. This constraint leads to inefficient
utilization of wavelength channels and results in higher
blocking probability [4-5]. For example, a request may have to
be rejected even though a route is available because of the non
availability of the same wavelength on all the links along the
route. This constraint can be overruled by providing
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wavelength converter facility at a node. This makes routing
problem as similar to normal circuit switched network and the
only limiting factor is the total available channels on the link.
Amount of conversion and placement of the converter node are
the two important factors. Further converter nodes increase the
cost of the network along with poor signal to noise ratio and
signal strength. Therefore, the problem of RWA becomes
complex in WDM routing networks where the goal is to
maximize throughput by optimally assign the routes and
wavelengths [6-7].

The RWA problem is partitioned into two sub-problems;
routing and wavelength assignment. We can further divide each
routing and wavelength assignment problem into two
components i.e. search and selection criteria. In routing
problems, the search criteria are usually performed by well-
known techniques such as shortest-path algorithm and its
variations. Alternate routing, deflection routing and k-shortest
path methods (i.e., more than one route is available), are few of
them addressed frequently. However, the k-shortest path
algorithm has a better performance than others even if the
computational complexity is extremely high. In the k-shortest
path routing, the optimal selection modeled by multi-
commodity flow problem always finds the best solution, but it
does not promise that the algorithm can handle considerably
large networks. The selection function is performed by either
sequential or combinatorial optimization algorithms. The
combinatorial methods are divided into two approaches;
optimal and heuristic mechanisms. The optimal approaches use
all possible combinations of the inter-dependency. Heuristic
methods reduce the combination space. The optimal selection
achieves the best result, but the cost of computational
complexity becomes critical. In wavelength assignment, the
search function is trivial since any wavelengths can be assigned
for the route determined. First fit is the simplest among them.
However, selection is a hard combinatorial problem when the
objective is to minimize the number of wavelengths used. The
sequential approach is faster than the heuristic algorithms [8-
13].

Traffic pattern assumption also affects the performance of a
RWA algorithm. The traffic assumptions generally fall into one
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of the two categories. In static traffic a set of connections for
source and destination pairs are given where as in dynamic
traffic connection requests arrive to and depart from the
network one by one in a random manner. The common
performance metrics investigated generally fall under one of
the following four categories number of wavelengths required,
blocking probability, throughput and number of fiber resources
at the routing nodes. For the class of algorithms with static
traffic assumptions, the objective is to minimize the required
number of wavelengths in order to accommodate a given set of
connection requests or to maximize the number of connections
accommodated if the numbers of wavelengths are limited. On
the other hand, for the class of algorithms with dynamic traffic
assumptions, the objective is to minimize the blocking
probability [14-15].

Numerous methods have been proposed to solve RWA
problem for a given network topology and traffic matrix. The
basic objective is to reduce the computation complexity of each
sub-problem. Mathematical programming solutions are most
popular among them. However, large number of variables and
constraints increases problem size and complexity. Heuristic
methods are used to reduce the complexity of the problem
formulation. RWA problem can be formulate such that for a
given set of light-paths that need to be established on the
network, and given a constraint on the number of wavelengths,
we need to determine the routes and the wavelengths that
should be assigned to the light-paths so that the maximum
number of light-paths may be established or the minimum
number of required wavelengths used or the minimum light-
path blocking probability is achieved. The routing problem is
solved by techniques based on the shortest path algorithm. The
wavelength assignment problem can be solved by graph based
techniques such as finding EDPs for the selected routes. It can
be easily observed that taking the advantage of edge disjoint
paths for wavelength allocation gives better results in terms of
required number of wavelengths. Algorithms developed to
solve RWA problem using EDP approach gives better results
for establishing light-paths with minimum number of
wavelengths [16-20]. These algorithms differ in the way of
finding EDPs and choosing path among these EDPs to fulfill
the next demand from the demand set. EDPs can be find
offline for all possible source destination pair or online as per
arrival of demand. Offline method gives better run time
complexity over online method. Wavelength utilization differs
on traffic assumption category i.e. static or dynamic. Hence,
the RWA problem can be defined as an optimization problem
in a number of ways using various cost functions. For example,
(1) establish all light-paths using a minimum number of
wavelengths (ii) establish all light-paths using a minimum of
path length, (iii) maximize the number of light-paths
established subject to a constraint on the number of
wavelengths and/or path lengths. The algorithm MEDP
(Maximum Edge Disjoint Path) for solving RWA problem
presented in [18] is calculating maximum set of EDPs for all
possible pairs, in advance, prior to investigation of the demand
set. The entire edge disjoint paths and their maximum quantity
between source and target can be found from the solution of
maximal unit flow in graph, from source to target. This

algorithm treats all disjoint paths between a source-destination
pair as same and path allocation is done on first come first
serve basis. Further selection criteria can be applied to choose a
path among available disjoint paths between s-d pair. Authors
observed that the incorporation of the current wavelength load
on each link and the topological characteristics (i.e. in degree
and out degree) of the link in the EDP based wavelength
allocation technique through some weight function can further
improves the wavelength utilization. In other words it can do
some kind of load balancing among the available wavelengths.
The rest of the paper explores and formulate the problem as an
modification to the EDP based wavelength allocation scheme
for the solution of RWA. Section 2 describes the problem
formulation and proposed algorithm for weight calculation with
a case study. Simulation has been carried out in section 3 to
show the performance improvement of the proposed scheme
over the normal EDP algorithm without weight consideration.

II. PROBLEM FORMULATIONS

Let G (V,E) denote a graph that models the network, where
V is the vertex set and E is the edge set. The request set R is a
set of pairs {(s1,dy), (s2,dp), ........ (sk,dy)}, where s;, d; € V, i
=1,...m. Here m is the total number of requests for
connections, s; and d; denotes source and destination
respectively. When a request is arrives at source node s; for a
destination node d;, a wavelength (W) and light path has to be
assign. A different wavelength is needed to assign light paths
using same physical link simultaneously. The above constraint
can be relaxed for edge disjoint paths that minimize the number
of wavelengths. The optimal number of wavelengths is given
by m divided by the cardinality of the edge cut set between s
and d. In the proposed work we are using pre computed
maximum quantity of edge disjoint paths at each node to find
all possible EDPs in a given network and assigns weights to
each link as per algorithm explained in next section.

A. Proposed Algorithm

Two important observations have been investigated for
assigning a weight factor to each edge to find path between
given source and destination pair. Static weight is assigned on
the base of network topology and each edge is assigned a
weight as the summation of in-degree and out-degree of the
two vertices forming the edge. More the static weight for an
edge implies the link participates in more number of EDPs. A
link having more static weight should have less priority to be
included in the path to fulfill the next source destination pair
request. Dynamic weight is assigned on the base of the number
of wavelengths which are currently being used on the edge.
More the number of wavelengths are used in an edge at a time;
more the weight will be assigned to it and it is less likely to be
used that edge for light path establishment for a new request.
Now a path is searched by first choosing with minimum
dynamic weight and then with minimum static weight from the
available EDPs for a given pair of source and destination node.
That gives us a different method named as WEDP (Weight
based Routing and Wavelength Assignment) algorithm to
assign wavelengths for the randomly generated request set.
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B.  Weight Calculation and Wavelength Allocation Algorithm
The static weight for an i™ edge given as follows.

Staticweight Edge; = Indegree Edge;+ Outdegree Edge;

Static weight of the path is given by summing the static weight
of each edge included in the path as given below.

Staticweight Path =) (Staticweight Edge;).

Dynamic weight of each edge is given by number of
wavelengths currently used on that edge. The weight of each
edge is summed for all EDPs between given set of source and
destination node pair to find dynamic weight of the path as
given below.

Dynamicweight path =) (Dynamicweight Edge;).

The function FindBestPath(s,d) searches the available free
EDPs (pre-computed in the table) first with minimum dynamic
weight and then on the result it searches minimum static
weight. Algorithm to find best path is as follows.
FindBestPath(s,d)

{PathSet = getEDP(s,d) and dyn, st = 9999 /* Some large
value that represents as infinity*/

/*EDPs are pre-computed using EDP_Table(G) and fetched
from the table */

path = PathSet.getfirstpath()

While (Path != NULL){

If(path.Dynamic_weight < dyn){

Add path to Dynresult

dyn = path.Dynamic_weight

H

path = PathSet.getnextpath()

}

path = Dynresult.getfirstpath()
While (path!= NULL){
if(path.Static_weight < st){
Add path to result

st = path.St_weight}

path = PathSet.getnextpath()

}

Return result.getfirstpath()

}

The wavelength allocation algorithm is given as follows.
Begin

EDP_Table(G)

while (the same G)

do

Retrieve a new R /* Find a route from EDPs */

wW=0 /* Wavelength  */
while (R != NULL) do
W=W+1

if (FindBestPath(s,d) != NULL)
Assign P(sj, dj, 1) and W to (sj, dj)

IEEE Kharagpur Section & IEEE Sri Lanka Section

R=R~(sj, dj)
end if

end while

end

End

C. Case Study

A random network topology is given in Fig. 1. The request
set is assumed as { (1,8), (1,7), (4,6), (3,7), (1,7), (3,7) }. First,
the maximum number of EDPs is calculated each request pair
from the pre calculated table. The request pair (1,8) has
1232928 and 12>2>4>6>8. Next pair (1,7) has
123292827 and 12>2->4->5->7. Similarly the pair (4,6)
has 46, 4>5>6 and the pair (3,7) has 32>9>8->7,
324>6>7, 322>4->5>7. Table 1 gives the static weight
for each calculated path. Initially we assume that all the
wavelengths are free so dynamic weight for all the edges is
zero and it will change as per wavelength allocation is done
for each node pair from the request set. For node pair (1,8)
path-1 is selected as its static weight is minimum as shown in
Table 1. The dynamic weight for each of the edges included in
path-1 becomes one. For next request i.e. (1,7) the path 4 is
selected because its dynamic weight is minimum among two
available paths. For the node pair (4,6) path-5 is used. For the
node pair (3,7) path-8 is used due to minimum dynamic
weight among three possible path. Similarly for next two
requests for node pair (1,7) and (3,7) the path-1 and path-9 is
used. So the given request set can be completed by using only
two different wavelengths. If the wavelength allocation is
done on the same request set according to the MEDP
algorithm it requires at least three wavelengths.

III. SIMULATION AND RESULTS

Simulation of the proposed work has been done using C
language program that generates a random network topology
for a given number of nodes N. The randomness of the
topology is controlled by varying the Pe (probability of edge
existence between any node pairs) and Pl (probability of
request) as in [18]. Random request set for getting various
source destination node pairs is generated by incorporating Mc
(multiplicity of the single request) through simulation
program. Simulation has been run for one thousand iterations
for each combination of N, Pe, Pl and Mc. The number of
wavelengths needed for the request set for proposed algorithm
along with MEDP algorithm is shown in Table 2. It has been
observed in most of the cases that the proposed scheme
outperforms the existing one. In particular new scheme
performs better for higher values of Mc and for N. Particularly
for N = 20, we can see a significant and consistent
improvement in terms of number of wavelengths needed to
setup light-path over the MEDP algorithm. However, MEDP
performs almost in equality with the proposed one i.e. WEDP
algorithm for small network.
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IV. CONCLUSIONS
In this paper, RWA problem in WDM optical networks
3 has been studied and a new weight based scheme is proposed
8 for EDP based RWA. The objective is to minimize the
number of wavelengths for a given set of request. In
1 particular result reveals that as number of node increases in
the network with increasing value of multiplicity i.e. request
repeat factor for a particular set of node pair in a given
2 7 request set, the required number of wavelengths to establish
5 the light-paths are decreases as compared to the algorithm
proposed in MEDP algorithm. The comprehensive
' simulation supports the proposed technique for better
Figure 1. Random network topology. utilization of available wavelengths especially when more
requests are coming for same set of node pairs within a given
TABLE L STATIC WEIGHT ALLOCATION FOR EDPS network. Furthe.r this approach can be extended for dynglrplc
traffic assumption to calculate the blocking probability.
Path Path Node pai Static Weigh There is no significant contribution in the run time
No. at ocde pair tatic Weight complexity of the algorithm as static weight of links is fixed
é 1—1)§—3)?ng)8 }Z }; for a given topology while dynamic weight calculation
3 153505857 17 s contributes O(const) to run time complexity.
4 122>4>5>7 1,7 17
5 46 4,6 6
6 4256 4,6 10
7 3595857 3,7 1
8 324637 3,7 17
TABLE II. COMPARISON FOR NUMBER OF WAVELENGTHS
N Pe Pl Mc=1 Mc=4 Mc=7 Mc=10 Mc=13
MEDP WEDP MEDP WEDP MEDP  WEDP MEDP WEDP MEDP WEDP
(New) (New) (New) (New) (New)
5 0.2 0.6 4.018 4.018 9.159 9.159  21.627 22.354 33.545 33.545 47.369 47.969
0.2 0.8 6.411 6.411 16.958 16.958 29.03 28.792 42.626 42.815 61.123 60.773
0.2 1.0 4.806 5.001 20.358 20.969 30.96 32.319 58.614 57.03 67.25 65.001
0.4 0.6 2.208 2.208 6.813 7 20.215 20.398 23.119 22.762 26.034 27.097
0.4 0.8 3.191 3.395 13.502 1343 24735 25.101 30.525 31.193 50.852 52.655
0.4 1.0 4.77 4.77 19.108 19.66 24.148 24.144 44.75 45.275 61.184 59.108
10 0.2 0.6 10.392 10.433 42.09 42.076 65.688 64.984 99.921 98.75 108.174 110.01
0.2 0.8 11.383  11.504 55.9 56.956 77.117 78.286  153.439 151.096 155.355  155.25
0.2 1.0 17.607 17.677 64.538 64.64 112.62 115.51 178.192 179.59 228.375  230.55
0.4 0.6 4.903 4.88 17.717  17.717 33.141 34.248 45.32 45.551 60.521 61.741
0.4 0.8 8.125 8.43 28.448 29.487 46.302 46.731 57.781 57.967 90.996 93.174
0.4 1.0 11499 10.868 36.07 36.759 67.503 68.902 86.672 83.201 134.284  135.91
15 0.2 0.6 16.296 16.328 60.912 60.432 94.521 94.004 166.716 165.767 192.293 192.64
0.2 0.8 20.909 20.825 91.846 90.86 140.31 139.14  201.506 200.837 208.288  295.81
0.2 1.0 26.186 25.605 118.27 117.63 195.64 194.58 248.575 243.006 357.276  355.17
0.4 0.6 7.765 7.988 27.05 27.021 44.817 44.781 65.356 65.95 90.068 90.001
0.4 0.8 10.342 10.553 39.781 39.916 70.344 70.501 104.813 105.04 122.755  123.97
0.4 1.0 13.969 14.245 55.4 54.863 93.285 93.935 126.928 129.285 166.342  166.35
20 0.2 0.6 22.056 21.991 85.194 83.893 144.22 143.22 207.231 205.789 254.483  251.72
0.2 0.8 28.992 28.735 114.88 113.41 207.51 204.82 283.94 281.29 370.495 364.44
0.2 1.0 36.117 35485 140.90 138.22 256.82 254.13 365.944 359.942 474539  464.67
0.4 0.6 8.883 8.787 33.434 33.202 56.438 56.06 79.379 79.067 106.618 106.04
0.4 0.8 13.248 13.267 51594 51.261 86.498 86.263 126.725 126.699 158.691 157.89
0.4 1.0 17.397 17.364 66.916 65.984 116.52 115.58 167.165 164.593 217.617 21452
[2] R. Ramaswami and K. N. Sivarajan, “Routing and Wavelength
REFERENCES Assignment in All-Optical Networks”, IEEE/ACM Transactions on

[1] R. Ramaswami and K. Sivarajan, “Optimal routing and
Wavelength assignment in all-optical networks”, In Proceedings,
IEEE INFOCOM 94, Toronto, Canada, 1994, pp. 970-983.

Networking, 3(5), 1995, pp. 489-500.

[3] Virendra Singh Shekhawat, Dinesh Kumar Tyagi, V.K. Chaubey,
“WDM Network Topologies-A Probabilistic Model”, IEEE
International Conference on ADCOM, 2007, pp. 733-737.

978-1-4244-2806-9/08/$25.00© 2008 IEEE 4



2008 IEEE Region 10 Colloquium and the Third ICIIS, Kharagpur, INDIA December 8-10.

(4]

[10]

[11]

[12]

>324<

B. Ramamurty and B. Mukherjee, “Wavelength Conversion in WDM
Networking”, IEEE Journal Selected Areas in Communication, 16
(7), 1998, pp. 1061-1073.

S. P. Singh, A. Mukherjee and V.K. Chaubey, “Wavelength
Conversion Algorithm in an Intelligent Optical Network from a Multi
layered Approach”, Journal of Optical Networking (OSA) 3, 2004,
pp. 354-362.

Zhenghao Zhang and Yuanyuan Yang, “On-Line Optimal
Wavelength  Assignment in WDM Networks With Shared
Wavelength Converter Pool”, IEEE/ACM Transactions on

Networking, 15(1), 2007, pp. 234-245.

A. Mukherjee, S.P. Singh, and V.K. Chaubey, “Wavelength
Conversion Algorithm in an Intelligent WDM Network”, Optics
Communications 230, 2004, pp. 59-65.

K. Nina Skorin and K. Mladen, “Static Routing and Wavelength
Assignment in Wavelength Routed WDM Networks”, IEEE
MELECON, 2006, pp. 692-695.

H. Zang, J.P. Jue, B. Mukherjee, “A Review of Routing and
Wavelength Assignment Approaches for Wavelength-Routed Optical
WDM Networks”, Opt. Networks Mag. 1, 2000, pp. 47-60.

D. Banerjee, B. Mukherjee, “Practical Approach for Routing and
Wavelength Assignment in Large Wavelength Routed Optical
Networks”, IEEE J. Select. Areas in Communication. 14, 1996, pp.
903-908.

J. S. Choi, N. Golmie, F. Lapeyrere, F. Mouveaux and D. Su.,"A
Functional Classification of Routing and Wavelength Assignment
Schemes in DWDM networks: Static Case", Journal of Optical
Communication and Networks, 2000, pp. 1109-1115.

Y. Zhang, K. Taira, H. Takagi, S. K. Das, “An Efficient Heuristic for
Routing and Wavelength Assignment in Optical WDM Networks”,
IEEE Int. Confer. Communication, 5, 2002, pp. 2734-2739.

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

M. Shiva Kumar and P. Sreenivasa Kumar, “Static Light-path
Establishment in WDM Networks-New ILP Formulations and
Heuristic Algorithms”, Computer Communications 25 (1), 2002, pp.
109-114.

Nilanjan Banerjee and Sumit Sharan, “A Evolutionary Algorithm for
Solving the Single Objective Static Routing and Wavelength
Assignment Problem in WDM Networks”, IEEE ICSIP, 2004, pp. 13-
18.

E. Asuman Ozdaglar, and Dimitri P. Bertsekas, “Routing and
Wavelength Assignment in Optical networks”, IEEE/ACM Trans. on
Networking, 11(2), 2003, pp. 259-272.

I. Chlamtac, A. Farago, T. Zhang, “Light Path (Wavelength) Routing
in Large WDM Networks”, IEEE J. Select. Areas Communication 14,
1996, pp. 909-913.

Won Jin Yoon, Duk Hun Kim, Min Young Chung, Tae-Jin Lee, and
Hyunseung Choo,”’Routing With Maximum EDPs and Wavelength
Assignment with Path Conflict Graphs”, International Conference on
Computational Science and its Applications ICCSA, LNCS 3981,
Springer, 2006, pp. 145-152.

H. Choo, V. Shakhov Valdimar, B. Mukherjee, “Routing and
Wavelength Assignment in Optical WDM Networks with Maximum
Quantity of Edge Disjoint Paths”, in Photon Network
Communication, Springer Science, 12, 2006 pp. 145-152.

M.H. Kim, H. Choo, B.H. Yae, J. H. Lee, “A Practical RWA
Algorithm Based on Lookup Table for Edge Disjoint Paths”, Lect.
notes Computer Science 2713, 2003, pp. 138-147.

P. Manohar, D. Manjunath, R. K. Shevgaonkar, “Routing and
Wavelength Assignment in Optical Network from Edge Disjoint Path
Conclusion Algorithms”, IEEE Communication Letters 6, 2002, pp.
211-213.

978-1-4244-2806-9/08/$25.00© 2008 IEEE 5




<<
  /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


