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Abstract— Network-on-Chip (NoC) is a new on chip 
communication design system that replaced bus-based 
communication in System-on-Chip (SoC). It provides efficient 
and scalable communication among the IPs (Intellectual 
Properties) in a single chip. Mainly, it was introduced to fulfill 
the growing demand of electronics system which needs to 
integrate a large number of computational resources into a single 
chip with an aim to get high performances, And to get efficient 
performance, the interconnection network plays an important 
role in chip design. The network architecture or topology should 
be highly scalable so that it can incorporate a large number of 
IPs without degrading the performance. In this paper, we 
proposed a network topology that provides multiple path 
diversity and high degree of scalability. The architecture of the 
proposed topology is described along with a packet based 
adaptive routing algorithm. We simulated the network using an 
open source simulator named OMNeT++. The topology is tested 
for average latency, number of events that to be carried in the 
simulation using a packet based routing algorithm and has been 
compared with existing Fat tree topology.  

Keywords—Network-On-Chip (NoC); System-on-Chip (SoC); 
intellectual properties; topology; packet; switch;adaptive routing 
algorithm;  

I.  INTRODUCTION  

     Network-on-Chip (NoC) was introduced as a new on chip 
interconnection approach to overcome the problems faced in 
earlier System-on-Chip (SoC) [2] which integrates several 
computational resources in a single chip. In earlier system-on-
chip (SoC) design was based on bus architecture where all the 
IPs viz CPU, memory, DSPs, etc are interconnected using a 
single shared bus [8]. This shared bus has its own limitations 
in terms of scalability, bandwidth requirements, latency, 
throughput, etc. After that a hierarchical bus architecture also 
proposed to give partial solution to the above problems [4], 
but it also falls short in terms of scalability, latency, 
throughput, etc.  

     For a long lasting solution to these problems, researcher 
proposed a network within the chip. The idea for this micro 
network architecture had been adopted from general computer 
networks where IP cores (processing units) communicate to 
each other via switches. 

     Since, then many new topologies had been proposed viz 
mesh, torus, fat tree, butterfly etc along with routing 
algorithms like XY, Odd-Even and so on. Though these 
topologies and routing algorithms overcome the issue of 
scalability, throughput, and path diversity. But there are still a 
huge number of problems for research to get more efficient on 
chip connection.   

     The rest of this paper is organized in VI sections. Section II 
provides a brief review of some related work done in this 
domain. Section III gives an explanation of our proposed 
network architecture. Section IV provides the simulation result 
of our proposed network. In section V we compared the result 
with an existing topology i.e. fat tree. At last, in section VI, we 
made a conclusion and presented the future work.  

II. RELATED WORK 

     Network-on-Chip was proposed for on chip 
interconnection, which is used for packed based 
communication that provides a high degree of scalability and 
efficient performance. NoC has been a very vast area for 
researchers with various aspects like network architecture, 
routing, fault tolerance, power consumptions, etc. In this 
section, we are going to review some of the popular works that 
had been done in this domain to solve architectural problems 
of NoC. 

      Earlier, there are several topologies like star, ring, mesh, 
torus, binary tree and many others. However, among all this 
mesh and tree topologies like butterfly, Fat tree shows some 
goods results than the ring and star Topology. 

     S. Kumar et al. in [9] have proposed a mesh based topology 
called CLICHE (Chip-Level Integration of Communicating 
Heterogeneous Elements). The architecture is based on an m 
X n matrix of switches, interconnecting the IP cores as shown 
in figure 1.There, each switch with the exception of the edge 
switches are interconnected to four neighboring switches and 
one IP block. While its intriguing simplicity is its major 
advantage. The topology does not scale well in terms of 
throughput and latency. Also, the die area in terms of diameter 
became very large for a large size network. 
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        Figure. 1. Cliché Topology 

      Later, Torus is an advanced version of mesh topology. The 
problem of high latency between ends of mesh topology is 
overcame by the Torus topology by joining the end nodes by a 
single wire as shown in figure 2. Here the diameter between 
two end nodes has been reduced, due to long wire connection 
there is still the problem long delay. 

    

                 Figure. 2.Torus Topology  

     Charles E. Leiserson in [5] proposed Fat Tree topology. Fat 
tree topology showed traits like high scalability and efficiency. 
In addition, it proved that fat tree is the most efficient network 
architecture in terms of the amount of hardware used. In this 
architecture, the clients are at the leaf level as shown in the 
figure 3 (a). The main disadvantage of fat tree is that it 
includes large number of switches for a fewer IPs, which 
consumes most of the chip area. 

     The Butterfly network [6] is a multistage NoC topology, 
which uses the general MIN structure of the FAT Tree with 
the exception that the clients are present at the both end of the 
tree. Hence, it contains double the number of clients using 
same number of switches as fat tree that reduces the chip area 
consumption. The routing in butterfly network is 
unidirectional. Hence, it uses only deterministic routing. 
Advantages of the network includes lower network diameter 
i.e. the order of N/2log2N, where N is the number of clients 
and it is highly scalable. The major disadvantage of butterfly 
topology [3] is that it does not have path diversity and long 
wirings. 

     SPIN (Scalable Programmable Integrated Network) for 
NoC packet switched network was proposed by Guerrier and 
Greiner [7]. The SPIN uses a fat tree architecture where every 
node has four children and every parent is replicated four 
times at any level. The size of the SPIN is governed by 

(NlogN)/8 and the number of switches is given by (3N)/4 
where N is the number of IP cores. The figure 3 (c) explains 
the architecture with N=16. 

     The authors of [1] have performed a partial group based 
routing on the MIN Fat tree structure and compared the result 
with a regular MIN Fat tree routing [1]. The partial group 
based algorithm provides the efficient routing than the regular 
routing. There, the authors explored a new group based 
routing for NoC topology. 

 

                                                   
                 (a)                                 

                 
            (b)                             (c)                      

Figure 3: Various Network Topology for NoC (a) Fat Tree, (b) 
Butterfly (c) SPIN 

     A comparative study was being carried out by Sonal S. 
Bhople et al., in [10], where based on average delay of various 
topologies such as mesh, torus, octagon, spider BT, etc are 
compared. It is found that octagon; torus and spider had the 
lowest network delay. The table 1 provides his result for 
various topologies. 

TABLE I.  DIFFERENCE OF AVERAGE NETWORK DELAY [10] 

Topology Average Network Delay 

Mesh 29 

Torus 25 

Folded Torus 26 

Ring 32 

Octagon 21 

Spider 24 

BT 59 

BFT 40 

SPIN 40 
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     The next few sections will describe our proposed topology 
along with group based routing and the results are analyzed.  

III. PROPOSED NETWORK ARCHITECTURE 

     In this paper we proposed a network topology for NoC,   by 
keeping in mind the advantages and also the limitations 
present in the earlier topologies. The proposed topology is 
designed in such a way that it can be easily scalable form 8 to 
16, 32, 64, and so on number of clients. This new topology 
contains more than one communication path between any two 
clients, which reduce conflicts of packets destined for same 
destination and provides path diversity. Here the clients are 
placed at the two edges of the network. The basic network 
contains 8 clients using six switches as shown in the figure 
4.1. For higher number of clients the network scales up as 
multiple groups as shown in figure 4.2.     

 
          Figure 4.1 : Proposed Topology for 8 clients (Basic) 

              
             Figure 4.2 : Proposed Topology for 16 clients 

     The proposed topology has several advantages over the 
popular existing topologies like fat tree, butterfly and binary 
trees. As compared with fat tree, this new topology uses less 
number of switches for the same number of clients and it also 
provides path diversity which does not exist in butterfly 
topology. Unlike binary tree, this new topology does not suffer 
from any root node failure. 

A.    Switch Design 
     The switches or routers play the most important role as it 
performs the whole routing operations. The packets are 
forwarded from source to destination through one or more 
switches. In the proposed topology we use homogeneous 
switches in sense that each router in the topology is same in 
design and constructed of six ports. These ports are again 
interconnected to each other using input and output gates. 
These ports are responsible for handling the packets within the 

switches. Figure 4.3 explains the internal connections of the 
ports within the switch. All the switches are interconnected to 
each other. Switches in the edges are connected to the clients 
as shown in figure 4.1 and 4.2, the top and bottom switches 
are used as a gateway router to provide path diversity and 
scalability.  

  
           Figure 4.3 : Port connection inside a switch 

B. Port Design 
     As mentioned above every switch has six ports connected 
with each other via bidirectional links with a fixed data rate. 
These ports have input and output gate to perform incoming 
and outgoing operation of packets. A port is composed with 
three components or modules: Scheduler, Inport and Opcal 
[1].The entire routing operation is done using these three 
modules. Figure 4.4 shows how these three modules are 
interconnected within a port. 

 

                 Figure 4.4: Internal view of a Port [1]   

     The Scheduler [1] is basically designed for handling new 
packets that are received from the other switch or client. 
When, it receives an incoming packets at any ports from an 
external link i.e other switch, it sends the packet to opcal via 
inport for routing decision. After the calculation of the 
routing, the packets will be sent out form the switch through 
the specific calculated port to the next switch. If a packet 
comes from one of the internal links that connects all the six 
ports inside a switch, scheduler just sends the packet out of the 
switch through proper output gate. 

     Inport [1] module just works as an interface between 
scheduler and opcal. It just forwards the packet to Opcal, 
coming from Scheduler for routing decision and after the 
routing decision has been made, it again forwards the message 
back to Scheduler from Opcal.  
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Opcal [1] executes the primary part of the routing 
algorithm. It calculates the output link or port through which 
the packet needs to send. It decides whether the destination 
client is attached with the current switch or not and according 
to that, it calculates the output link. After calculating the 
output port, it sends the packet back to the scheduler via 
inport. 

C. Client Design 
     Clients are considered as IP blocks that are attached to the 
switches. For our simulation purpose, we keep the architecture 
of the client as simple as possible. Clients in the network are 
identified by serial number from 0 to N-1, where N=8, 16, 32, 
64, etc. This id also act as source and destination address. 
Each client has two sub modules, sink and source as shown in 
the figure 4.5 [1]. Source module only generates new packets 
and sends out from the client. Sink is responsible for receiving 
any incoming packets addressed to that client.   

            

               Figure 4.5: Client Architecture [1] 

D. Routing Algorithm 
Input: New message from external switch or client. 
Output: Message forwards to the next switch or client 
depending on the destination address. 
Procedure steps: 
1) Input (message) 

a) Extract the source and destination client address. 
b) From the destination client address, calculate the      

destination group and the destination router. 
2) Depending on the destination group, destination router 

and the destination client, do the following operations: 
a) If the current router’s group id is equal to the 

destination group id, do the following: 
i) If the current router is the destination router, then 

deliver the message to the destination client 
attached to the router through the desired port. 

ii) If the current router is not the destination, 
message is then forwarded to the next router 
depending on the type of the current router. 
(1) If the current router is a forwarding router, 

calculate the output port from the below 
equation and forward the message through 
that port. 
(int) outport = [7 – (destination client id –        

8 X destination group id)]/2; 
(2) If it is not a forwarding router, then the 

message is forwarded to the nearest 

forwarding router. If the link to the nearest 
forwarding router is busy, it is forwarded to 
the other forwarding router. 

b) If the current router’s group id is not equal to the 
destination group id, do the following: 
i) If the current router is adjacent to the destination 

group, forward the message to the destination 
group through the link joining them. If the link is 
busy then the packet is forwarded to the higher 
forwarding router that joins the two groups. 

ii) If the current router is not adjacent to the 
destination group, forward the message to the 
higher forwarding router having connection to 
the destination group. 

iii) If the current router is the highest forwarding 
router joining source and destination group, then 
the message is forwarded to the next forwarding 
router towards the destination group. 

3) End Procedure. 

IV. SIMULATION RESULT AND DISCUSSION 

     We design and simulate our proposed network using 
OMNeT++, an open source simulator based on NED 
(Network Description) language. Using NED language we 
designed the network for 8, 16, 32 and 64 numbers of clients. 
The routing algorithm for the network is executed using C++. 
In the simulation process all the clients will act as a source 
which sends packets to one or two static or multiple randomly 
chosen destination clients using the function intuniform(x, y); 
0 ≤ x ≤ y < N, provided by OMNeT++. Here x represents 
lower bound and y represents upper bound of destination 
address. N represents the size of the network. Here we avoid 
self destination address by subtracting one from the 
destination address if the destination address is an odd number 
and adding one if the destination address is an even number. 
 
A. Packet structure 
Packet carries all the routing information with source address, 
destination address and also data or payload. In our proposed 
work, we use a packet that consists of five fields: packet id, 
source client address, destination client address, output port 
number and data or payload. Figure 5.1 shows the complete 
packet structure and describes as follows: 

     

   Figure 5.1: Packet Structure. 

• Packet Id (4 bytes): It is basically an integer number 
from 1 to n, where n is the number of packets 
generated in a client. 

• Source Id (4 bytes): It is the id of the client from 
where the packet is send. It is also an integer number 
from 0 to N-1, where N is the network size. 
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• Destination id (4 bytes): It is the id of the destination 
client same as source Id, where the packet needs to be 
sent.  

• Output Port (4 bytes): This field defines the port id 
through which the packet needs to be sent from the 
switch. It is calculated in the switch and set in the 
output port field of the packet. This is also an integer 
type variable. 

• Data (4 bytes): In general, data or payload field 
carries the information needed to send. For our 
simulation process, we keep this field just as an 
integer number. 

B. Simulation Result 
     Here we record the simulation result of the proposed 
network topology in terms of total number of events and 
average latency of packets. We also present the result in the 
form of histogram for different network sizes. In our 
simulation process every clients act as a source and each 
source generate only one packet of size 20 bytes. Depending 
upon the destination address generation technique (static or 
uniform random), the results are tabulated as shown in the 
below tables. Table II shows the average total number of 
events for different network size and table III shows the 
average latency of the network. 

 

TABLE II.       AVERAGE TOTAL NUMBER OF EVENTS  FOR PROPOSED 
NETWORK 

Network 
Size 

Average Total Number of Events 

Static Destination Random Destination Accuracy 

8 133 125 100% 

16 349 342 100% 

32 956 909.5 100% 

64 2529 2481 100% 

 

 

TABLE III.      AVERAGE LATENCY FOR PROPOSED NETWORK 

Network 
Size 

Average Packet Latency in 10-8sec 

Static Destination Random Destination 

8 11.95 6.75 

16 33.65 10.48 

32 151.57 23.79 

64 1344.26 57.82 

 

 In our simulation process, we found that there is no packet 
lost, hence the accuracy is 100%. Here we observed that 

average latency increases with the increase of network size. 
Also, we found that the latency value for static destination 
address is greater than the randomly distributed destinations. 
This happens because in static destination mode all the clients 
send packets to only one or two destination clients. In case of 
number of events, for static destination mode it is also slightly 
higher than uniform random destination mode. The results are 
also presented as histogram in figure 5.2 and figure 5.3. 

0

500

1000

1500

2000

2500

3000

A
ve

ra
ge

 T
ot

al
 

N
um

be
r 

of
 E

ve
nt

s

8
Clients

16
Clients

32
Clients

64
Clients

Network Size

Static

Random

 
  Figure 5.2: Total Number of Events for Proposed Network 
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      Figure 5.3: Average Latency for Proposed Network 

V. COMPARISON WITH EXISTING NETWORK 

     First, we compared the proposed topology with Fat tree in 
terms of number of switches used in the network. The 
comparison is shown in the table IV and also shown as 
histogram in the figure 6.1. From the below figure we can 
clearly observe that the new topology is very much efficient in 
terms of use of hardware compared to fat tree. 

TABLE IV.      COMPARISON OF TOTAL NUMBER OF SWITCHES USE 

Network 
Size 

Total Switches use 

Proposed Topology Fat tree 

8 6 12 

16 14 32 

32 30 80 

64 62 192 
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       Figure 6.1: Number of switches used                          

     We also compared simulation result of the proposed 
topology with the existing result of Fat tree, in terms of 
number of events presented by A. Biswas et al. in [1]. The 
comparison is done for static and random destination address, 
which is shown in the table V and VI respectively and also 
shown in the figure 6.2 and 6.3. The comparison shows that 
the proposed topology shows better result than fat tree. 

TABLE V.  COMPARISON OF AVERAGE NUMBER OF EVENTS FOR STATIC 
DESTINATION ADDRESS 

Network 
Size 

Average Number of Events 

Proposed 
Topology 

Fat Tree (Packet 
Based Routing) 

Fat Tree (Partial Group 
Based Routing)  

8 133 184 134 

16 349 529 395 

32 956 1421 1099 

64 2529 3569 2796 

 

TABLE VI.   COMPARISON OF AVERAGE NUMBER OF EVENTS FOR 
RANDOM DESTINATION ADDRESS 

Network 
Size 

Average Number of Events 

Proposed 
Topology 

Fat Tree (Packet 
Based Routing) 

Fat Tree (Partial Group 
Based Routing) 

8 125 205 135 

16 342 527 403 

32 909.5 1433 1063 

64 2481 3567 2756 
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     Figure 6.2: Average Number of Events for Static Destination Address 
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Figure 6.3: Average Number of Events for Random Destination Address 

VI. CONCLUSION 

    Network-on-Chip (NoC) architecture was introduced to 
provide efficient and scalable communication compared to 
bus-based SoC system. It replaced the shared-bus 
communication with network centric on-chip 
intercommunication approach among different IP cores such 
as CPU, memory, DSP, etc. Here in this paper we have 
proposed a new network architecture for NoC that provide 
scalability and also eliminates some of the limitations 
presented in earlier NoC architectures. We show that this new 
topology uses less number of switches than Fat tree topology 
which reduces the hardware and chip area; also, it provides 
better path diversity than butterfly network topology and Fat 
tree. From, the simulation result we observed that the average 
latency value has increased with network size and it is higher 
for static destination address. We also compared the results of 
the new network with Fat tree in terms of number of events. 
From the comparison, we observed that our proposed network 
topology shows better results than Fat tree network over the 
same network condition. 

          

         

Authorized licensed use limited to: Singapore University of Technology & Design. Downloaded on April 29,2024 at 09:19:08 UTC from IEEE Xplore.  Restrictions apply. 



International Conference On Information Communication And Embedded System (ICICES2016) 

978-1-5090-2552-7/16/$31.00 ©2016 IEEE 
 
 

 Acknowledgment 
     We would like to thank to the Department of Information 
technology of Assam University for providing us necessary 
material for completing the study of this topic. We would also 
like to thank Mr. Hriday Jyoti Mahanta for his support and 
help for completing this project work.  

References 
[1]. A. Biswas, H. J. Mahanta and Md. A. Hussain, “Implementing a 

partial group based Routing for Homogeneous Fat Tree Network-
on-Chip Architecture”, IEEE International Conference on ACCCT, 
May 2014, Ramanathapuram, Tamil Nadu. 

[2]. S. Mahadevan, Tobias Bjerregaard, “A Survey of Research and 
Practice of Network-on-Chip”, ACM Computing Surveys, Vol. 38, 
Article. 1, March 2006 

[3]. Neetu Soni and K. Deshmukh, “A Survey on Different Topologies, 
ing Techniques, and Routing Algorithms for Network on Chip”, 
International journal of Emerging Trends in Science and 
Technology, IJETST, Vol. 01, pages 380-387, May 2014. 

[4]. Partha P. Pande, C. Grecu, Michael Jones, Andre Ivanov and  
Reseve Saleh, “Performance Evaluation and Design Trad-offs for 
Network-on-Chip Interconnect Architecture”, IEEE transaction on 
computers, vol. 54, no. 8, pages 1025-1040,  August 2005 

[5]. Charles E. Leiserson, “Fat-Trees: Universal Network for Hardware 
Efficient Supercomputing”, Computers IEEE Transactions on 100, 
no. 10, 892-901, 1985. 

[6]. H. Moussa, O. Muller, Amer Baghdai, Michel Jezequel, “Butterfly 
and Benes-based on Chip Communication Networks for 
Multiprocessor Turbo decoding”, 978-3-9810801-2-4/DATE07 © 
2007 EDAA 

[7]. P. Guerrier and A. Grenier, “A Generic Architecture for On-Chip 
Packet-Switched Interconnection”, Proc. Design and Test in 
Europe (DATE), pp. 250-256, Mar. 2000. 

[8]. Jie Chen, Paul Gillard and Chemg Li, “Performance Evaluation of 
three Network-on-Chip Architecture”, First IEEE Conference on 
Communication on China (ICCC), Beijing, pages: 91-96August 
2012. 

[9]. S. Kumar, A. Jantsch, J. Soininen, M. Forsell, M. Millberg, J. 
Oberg, “A network on chip architecture and design methodology,” 
Proc. IEEE Computer Society Annual Symposium on VLSI, Apr. 
2002, pp. 105–112, doi: 0.1109/ISVLSI.2002.10168850973 – 
5658, January 2012. 

[10]. Sonal S. Bhople, M. A. Gaikwad, “Comparative Study of Different 
Topologies for Network on Chip Architecture”, International 
Journal of Computer Applications (0975 - 8887), "Recent trends in 
Engineering technology” 2013. 

 

Authorized licensed use limited to: Singapore University of Technology & Design. Downloaded on April 29,2024 at 09:19:08 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 true
  /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
    /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
    /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
    /blex
    /blsy
    /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
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /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
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /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
    /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
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-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
    /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
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /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
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /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
    /Tiger
    /TigerExpert
    /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


