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1. Introduction 
 

From the perspective of today’s RTE (Real Time Enterprise) 
moving from monopolies to competition, telecommunications 
networks account for a large part of the operation of telecom-
munications services. A telecommunication OSS (Operation 
Support System) is a type of computing system which supports the 
telecommunications networks operator’s business activities from 
customer service and market and sales activities through to the 
management of the access network and the switching systems. It is 
not easy to improve customer satisfaction, a key strategic factor, at a 
reasonable cost, or to use the telecommunications resources 
efficiently by reducing the operation costs and to provide time to 
market for new services. For these reasons, it is no longer cost 
effective to manage telecommunications network services. From an 
end-user’s viewpoint [1], global connectivity means that: 

 
① the network components must be transparent to 

business decisions;  
② bandwidth should be automatically allocated 

depending on instantaneous needs;  
③ network availability should be worldwide;  
④ high quality and secure access should be possible from 

any location; 
⑤ costs should be commensurate with business needs. 

 

 

To accommodate these requirements, telecommunications network 
operators may enable enterprises to perform some TMN 
(Telecommunications Management Network) functions themselves 
[1]. 

So far, little research has been conducted into the development 
of a quality assurance process model (called QAPM) for 
telecommunications RTE on the basis of the TMN function. The 
objective of this paper is to introduce a TMN-based architecture 
which can provide an industry-standard foundation for world-
class telecommunications system development and acquisition, 
and linkage between telecommunications business strategy and 
operational execution. And it also shows that the use of a TMN-
based architecture and Unified Modeling Language (UML) will 
lead to the QAPM on fault management. 

 
 

2. Problems of Non -TMN Systems 
 
Service providers and network operators face, on the one hand, 

the challenge of dropping their operational costs to lower their 
price, and on the other, that of delivering quality in terms of high 
performance, security, and customization in order to adapt to the 
particular needs of each end-user [2]. 

According to N. Furley [3], British Telecommunications has 
invested hundreds of millions of pounds per annum in the 
development, procurement, and maintenance of its OSS. The 
problem is that almost every facet of this complexity impacts on 
the telecommunications operator’s OSS. Over the years, this lack 
of a complete, coherent design framework has resulted in poor 
solution designs, which has in turn created a legacy in BT of: 
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① over 1,000 separate systems running 1,300 distinct 
applications; 
 islands of automation with little integration or flow② -through 
of processes; 
 stove③ -pipe solutions for particular services or networks with 
high levels of duplication; 
 poor data quality due to duplication and limited access to④  the 
data; 

⑤ multiple computing platforms increasing integration problems. 
 
The OSS legacy involves another problem when providing 

network management solutions. A high degree of investment has 
been made in these legacy solutions: consequently, it is difficult to 
discard solutions that have been working and in which heavy 
investments were made. This necessitates the co-existence of the 
legacy systems with the new standard network management 
solutions [4]. The support of multiple existing and as yet unknown 
services on a single platform naturally leads to the need for an 
integrated approach to network and service management [5]. 

According to M.3010 [7], a TMN is conceptually a separate 
network that interfaces a telecommunications network at several 
different points. The relationship between a TMN and the 
telecommunications network that is managed is shown in Fig. 1. 
M.3010 defines the general TMN management concepts and 
introduces several management architectures [6]: Five different 
types of function blocks are defined by the TMN's functional 
architecture. 

 

Fig. 1. TMN overview 

Fig. 2 shows all five types of function blocks [51]. 

 
Fig. 2. TMN function blocks 

In terms of the manager-agent model, the OSF may be seen as 
the manager specific functions. An OSF communicates with the 
NEF over a q3 reference point in Fig. 3. 

 

Fig. 3. q3 reference point 

If necessary, these OSFs can communicate with each other 
over q3 reference points. The Q Adaptor Function (QAF) block is 
used to connect to the TMN entities, which do not support the 
standard TMN reference points [6]. In fact, TMN is an excellent 
and comprehensive tool for examining the different layers of 
management that are required by a service provider [8].  

 
 

3. Layer Model of TMN Fault Management 
 
Standards are essential in creating and maintaining open and 

competitive markets. Standards also are important in guaranteeing 
the national and international interoperability of data and 
telecommunications technology and processes [12]. The Bellcore 
TMN document references the ITU-T Recommendations M.3010, 
which serves as an international standard on TMN [9]. Bellcore is 
also a prime contributor to de jure standards process around the 
world, including North America. Bellcore adheres to its leading 
roles in establishing de facto standards for telecommunications 
services and in seeking to define the functionality of world-class 
telecommunications systems. As noted in [10], TMN must be 
implemented in a direct response to clear business goals such as 
the automation of business processes, in order to reduce operating 
costs while improving customer services, rather than just because 
it is a “standard.” TMN management layers are shown in Fig. 4. 
The TMN model consists of five layers, usually arranged in a 
pyramid, with business management at the apex, service 
management as the second layer, network management as the 
third layer, element management as the fourth layer, and network 
elements at the bottom. 

functionality (e.g. that service management is supported by 
network management). 

Bellcore has developed a framework to define a comprehensive 
set of functions that TMN should provide [13]. Bellcore fault 
management consists of the following areas: fault localization, 
fault correction, trouble administration, alarm surveillance, testing, 
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and RAS (Reliability, Availability, and Survivability) quality 
assurance. 

 

Fig. 4. TMN management layers 
 

 
4. Design of QAPM on Fault Management 

 
Implementing a requirements management process ensures 

that the system that is delivered to the end-users meets their 
expectations [14]. 

According to Peter Eeles et al. [15], they found use cases to be a 
very effective technique for achieving requirements management. 
The use case describes the observable behavior of the system at 
the interface between the user and the system [17]-[19]. A 
requirements model is created in which we specify all the 
functionality of the system. This is mainly done by use cases in 
QAPM which is a part of the requirement model. They represent 
everything that needs to exchange information with the system 
[20]-[22]. In order to determine the scope of the QAPM on fault 
management, this paper uses the guidelines of the EBP 
(Elementary Business Process) use case [24]. The UML has 
emerged as the de facto and de jure standard diagramming 
notation for object-oriented modeling [23]. In particular, the 
Rational Unified Process (RUP), a detailed refinement of the 
Unified Process, has been widely adopted [37] [38]. A QAPM 
design by RUP Customizations is as follows. The timing and level 
of effort of requirements discipline across the iterations are 
presented in Table 1 [25]. This paper uses the identification of the 
actors and use cases in the inception and elaboration phases as a 
series of discrete and sequential steps [15]. In the fault 
management application system, this paper puts the actors in the 
“actors” package of the use case view, as shown in Fig. 5. 

In the fault management application system, this paper put the 
use cases in the “use case” package of the use case view, as shown 
in Fig. 6. 
 

Table 1. The level of requirements discipline effort 

 
 
 

 
Fig. 5. “Actors” package in the use case view 

 

 
Fig. 6. “Use case” package in the use case view 

 
This paper uses a PC (Pentium III 500MHz, 256 Memory) 

with Rational Rose 2000 [35] [36] and describes the TMN-based 
QAPM between the blocks within the system and the actors. 

 
 

5. Building of QAPM on Fault Management 
 
TMN-based fault management is presented in Fig. 7. The 

QAPM captures the customer's expectations of the system 
functionality. Each actor is represented by a symbol outside the 
fault management, while the use cases are represented as ellipses 
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inside the fault management. 
The OMT structural diagram in object-oriented analysis is one 

of the popular methods in object technology. The diagram also 
shows the internal relationship among the objects within the 
system [15]. 

 

 
Fig. 7. TMN-based fault management 

 
The TMN-based QAPM structural diagram for “handling 

RAS quality assurance” is presented in Fig. 8. The process model 
starts with fault detection at the NEL. The EML NE(s) fault 
reporting passes information to the NML network fault reporting 
for the purpose of quality assurance. The network fault reporting 
passes information to the network quality assurance goal setting. 
The SML service fault reporting captures fault information from 
the NML and passes to service availability goal setting. 

 
① Failure event detection in Network Elements is sent to Fault 

Reporting. 
② A fault report in Fault Reporting is sent to Alarm Handling 

for alarm correlation and filtering of a new alarm event. 
③ Alarm Handling sends the fault information to NE(s) Fault 

Localization. 
④ After the fault has been cleared, NE(s) Fault Localization 

reports the fault to NE(s) Fault Reporting for Quality 
Assurance. 

⑤ Network Fault Reporting for Quality Assurance reads 
reports of NE(s) Fault Reporting for Quality Assurance.  

⑥ After a network level fault has been cleared, Network Fault 
Localization reports the fault to Fault Reporting for Quality 
Assurance. 

⑦ Network Quality Assurance Goal Setting reads reports of 
network faults from Fault Reporting for Quality Assurance. 

⑧ Service Fault Reporting for Quality Assurance reads reports 
of network faults from Network Fault Reporting for Quality 
Assurance. 

⑨ Service Availability Goal Setting reads reports of service faults 
from Service Fault Reporting for Quality Assurance. 

 

 
Fig. 8. QAPM structural diagram for “handle RAS quality 

assurance” 
 

A Sequence diagram is useful for capturing interactions. To 
describe a sequence of stimuli (that is the event of one object 
communicating with another) [15], we use Rational Rose 2000 
and describe a sequence diagram as a sequence of stimuli sent 
between the blocks within the system and the actors [29] [30]. The 
QAPM sequence diagram for the “handling RAS quality 
assurance” process is presented in Fig. 9. The QAPM has 
formulated the scenario as follows: 

 
Fig. 9. QAPM sequence diagram 

 

 
Fig. 9. QAPM sequence diagram (continued) 
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6. Evaluation 
 
Using an empirical comparison with the legacy systems of a 

common carrier validates the QAPM as the framework of a future 
mode of operation process. As a fast information communication 
network provider and operator, the company had completed a 6,441 
km-long fiber-optic backbone network consisting of ninety-four 2.5 
Gbps circular networks that interconnected major metropolitan 
cities. Three legacy systems are picked up and their functions are 
analyzed and assessed. Legacy systems related to fault management 
are as follows: 

- Operations and maintenance system (OMS) 
- Network management system (NMS),  
Circuit test system (CTS) 

 
The network management center, together with the IT expert, 

conducted an empirical assessment of current deficiencies in their 
fault management process on the basis of TMN architecture by 
performing a gap analysis between the QAPM and the legacy 
systems. Fig. 10 shows the symbols used in performing the gap 
analysis. 

 

 
Fig. 10. Gap analysis symbols 

 
The following is the meaning of each symbol. 
 
A) Operations and maintenance system (OMS)  
B) Network management system (NMS) 
C) Circuit test system (CTS) 
D) Manual operation, requires an automated expert system 
E) Partially manual operation 
F) Recommend a Web-based notification 
 
Therefore, the QAPM in this paper is suitable for eliciting and 

analyzing the functional requirements of the fault management 
process.  

As the rows (use cases) and columns (objects) are defined, this 
paper indicates a traceability relationship with symbol ○ in the cell 
that represents a use case that has one or more objects. Note that a 
single object may be implemented by multiple use cases. A single 
use case implements more than one object. 

The gap is identified and presented as follows: 

 
Fig. 11. Gap analysis diagram for QAPM 

 
The result of the gap analysis is presented in Table 2. First, the 

QAPM is used in designing reusable components in fault 
management systems. The concept of the component has been a 
hot topic for the past year as the software industry has become 
increasingly developed [25]-[34]. Second, the QAPM provides a 
common framework for the integration of legacy systems as the 
future mode of operation on the fault management process. And 
we can identify and extract a missing object to be developed. Thus 
the QAPM provides a practical validation assessment tool 
adaptable to the requirements of the TMN-based fault 
management system. 
 
 

7. Conclusion 
 

So far, little research has been conducted into developing a use 
case model of telecommunications applications on the basis of the 
TMN function. A key concern of any application development is 
not only to get the system right but also to build the right system, 
where “right” means to meet the requirements of the end-users. 
The objective of this paper is to introduce a TMN-based 
architecture, which provides an industry-standard foundation for 
world-class telecommunications system development and 
acquisition, and linkage between telecommunications business 
strategy and operational execution. It also shows that the use of a 
TMN-based architecture and UML will lead to the QAPM of 
fault management. 
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Table 2. The results of gap analysis 

 
The main features of this paper are as follows: 
 
① The first trial of QAPM of the fault management process 

with UML is introduced. The QAPM developed in this 
paper specifies all the functional requirements of the fault 
management process. 

② The QAPM has the following effects. Based on UML and 
committed to TMN architecture, the QAPM first quickly 
provides a common frame of reference to identify and 
extract the relevant objects for the fault management 
requirements definition. Therefore, the QAPM in this 
paper is suitable for eliciting and analyzing the fault 
management requirements. 

③ A key attribute of the QAPM is that it can easily identify 
current deficiencies in the legacy system on the basis of 
the TMN architecture. Using an empirical comparison 
with the legacy systems of a common carrier validates the 
QAPM as the framework for a future mode of the 
operation process. The result of the gap analysis is 
presented in Table 2. 

④ The QAPM has the following advantages: 
First, the advantages of QAPM include the accelerated 
requirements engineering process: the QAPM can reduce 
costs for requirements elicitation, analysis, specification, 
validation, and maintenance [39]. Therefore, the QAPM 
in this paper increases clarity and assists requirement 
reuse. The QAPM is used in designing the reusable 
components in fault management systems. The concept 
of the component has been a hot topic for the past year as 
the software industry has become increasingly developed 
[26]-[34]. 

Second, the QAPM provides a common framework for 
the integration of legacy systems as the future mode of 
operation for the fault management process. We can also 
identify and extract a missing object to be developed. 
Thus the QAPM provides a practical validation 
assessment tool adaptable to the requirement of TMN-
based fault management system. 

 
This paper can be used to build ERP (Enterprise Resource 

Planning) for an RTE (Real Time Enterprise) fault management 
solution that is one of the network management application 
building blocks. The future work of this paper will be to apply the 
QAPM to build ERP for an RTE fault management solution; as 
such, more research on ERP design is needed to accomplish 
software reuse. 
 

Reference 
 
 [1] M. H. Sherif and S. Ho, “Evolution of Operation Support 

Systems in Public Data Networks,” Proceedings of the Fifth 
IEEE Symposium on Computers Communications, 
pp.72~77, July 2000. 

 [2] Christopher Vuillaume, “TMN: Towards Open Telecom 
Management,” http://www.telecomsmag. 
com/moong/articles/feb97/vuilli, Feb.1997.  

 [3] N. Furley, “The BT operational support systems 
architecture,” BT Technology Journal, Vol.15, No. 1, 
pp.13~21, Jan. 1997.  

 [4] Haojin Wang, et al, “Telecommunications Network 
Management,” pp.5~18, MacGraw-Hill, 1998. 

 [5] 10th Mediterranean Electro technical Conference, “Service 
Provisioning for Broadband Services,” Vol. I, pp.230~234, 
2000. 

 [6] Aiko Pras, Bert-Jan van Beijnum, and Ron Sprenkels, 
“Introduction to TMN,” CTIT Technical Report 99-9, April 
1999. 

 [7] M.3010, ITU-T Services M recommendation; TMN, ITU-T, 
Geneva.  

 [8] NMF, “Implementing Omnipoint”, part 2: The NMF's 
PROGRAMS 

 [9] M.3010 ITU-T Services M recommendation; TMN, ITU-T, 
Geneva, 1992. 

[10] Keith J. Willetts and Elizabeth K. Adams, “TMN2000: 
Evolving TMN as Global Telecommunications Prepares for 
the Next Millennium,” IEICE Trans. Commun., Vol.E80-B, 
No.6, pp.796~804, June 1997. 

[11] Andre Bujara, “TMN: gaining an edge over the 
competition,” Siemens, 
http://www.jou.ufl.edu/siemens/articles/0595/595 buja. 



Hyo-Soo Kim, and Cheong Ho Baek                                        169 
 

[12] Behrouz A. Forouzan, “Data Communications and 
Networking,” 2nd edition, pp. 8~12, McGRAW-Hill 
Companies, Inc., 2001. 

[13] Bellcore TMN Architecture, GR-2869-CORE, Issue 1, Oct. 
1995.  

[14] David J. Sidor, “TMN Standards: Satisfying Today’s Needs 
While Preparing for Tomorrow,” IEEE Communications 
Magazine, pp.54~64, March, 2003. 

[15] Peter Eeles, Kelli Houston, Wojtek Kozaczynski, 
“Building J2EE Applications with the Rational Unified 
Process,” pp.67~76, Addison-Wesley, 2003. 

[16] Ivar Jacobson et al., “Object-Oriented Software 
Engineering: A Use Case Driven Approach,” Acm press, 
Addison-Wesley, 1995.  

[17] Jacobson, I., M. Ericsson & A. Jacobson, “The Object 
Advantage Business Process Reengineering with Object 
Technology.” Addison-Wesley, 1994.  

[18] Jacobson, I., M. Christerson, P. Jonsson & G. Overgaard, 
“Object-Oriented Software Engineering,” Addison-Wesley, 
1992.  

[19] IntranetDiscussionBoard,http://www.kisco.co.kr11- 
body.html.  

[20] http://www.kisco.co.kr11-body.html 
[21] http://www.toa.com/pub/html/use_case.html 
[22] Hassan Gomaa, “Designing Concurrent, Distributed, and 

Real-Time Applications with UML,” pp. 113, Addison-
Wesley”, 2000. 

[23] Booch, “The Unified Modeling Language User Guide,” pp. 
468, Addison-Wesley, 1999. 

[24] Kurt Bittner and Ian Spence, “Use Case Modeling,” pp. 3~4, 
9, 20, Addison-Wesley, 2003. 

[25] Craig Larman, “Applying UML And Patterns,” pp. 8, 14~19, 
59~60, Prentice Hall PTR, 2002. 

[26] Peter Herzum and Oliver Sims, “Business Components 
Factory: A Comprehensive Overview of Component-Based 
Development for the Enterprise,” John Wiley & Sons, 
Incorporated, pp. 6~18, 1999.  

[27] D.F. D Souza and A.C. Wills, “Objects, Components, and 
Frameworks with UML The Catalysis Approach,” Addison-
Wesley, 1998. 

[28] Alan Brown, “An Excerpt from Constructing Superior 
Software,” Macmillan Technical Publishing, 1999. 

[29] http://www.idt.mdh.se/cbse-book/overviews/1Part.htm  
[30] http://www.idt.mdh.se/cbse-book/overviews/3Part.htm 
[31] http://www.componentfactory.org/Book/reviews.htm 
[32] http://www.componentfactory.org/Book/chap2/chap2.htm 
[33] Texas Instruments, “Component-Based Development 

Fundamentals,” pp.1 ~ 5, 1996. 
[34] Brown A. W., “Large-Scale Component-Based Development,” 

Prentice Hall, 2000. 
[35] UML Rational Rose 2000, Rational Software. 
[36] http://www.rational.com 
[37] Object management Group, “OMG Unified Modeling 

Language Specification,” 2001. 
[38] Kruchten, P., “The Rational Unified Process-An Intro-

duction,” 2nd edition, Addison-Wesely, 2000. 
 
 
 

Hyo-Soo Kim 
He received a Ph.D. in Computer Science 
(Kangwon National University, Korea, 
2004). He has been a plural professor at 
Korea Polytechnic University. He joined 
DACOM in 1986 after having worked for 
over 12 years. He is also a member of 

KIPS; his areas of professional interest are world-class Telecom 
ERP Consulting, RTE, Audit. 
 
 

Cheong Ho Baek 
He received a Ph.D. in Business (Gyonggi 
University, Korea, 1992). He has been a 
professor at Kangwon National University 
since 1984. He is also a member of KIPS; 
his areas of professional interest are 
application software, numerical analysis, 

virtual reality. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /!BM-dolhdip1
    /!BM-gaulr
    /!BM-joyakr
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AharoniBold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AmericanGaramondBT-Roman
    /AmiR-HM
    /ArborWin
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Astro2KT
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvQest
    /BaskOldFace
    /Batang
    /BatangChe
    /BatangOldHangulJamo
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BlackChancery
    /BM-dolchulip1
    /BM-gaulr
    /BM-joyakr
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /Brush445BT-Regular
    /BrushScript
    /BrushScriptBT-Regular
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /CliperSKana
    /Cmsy10
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolekana
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /CordiaNew
    /CordiaNew-Bold
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /Crayon
    /CurlzMT
    /DanzinRegular
    /DFKMincho-Bd-WIN-KSC-H
    /Dinbla
    /Dinbol
    /DinerRegular
    /DingDongBold
    /Dinlig
    /Dinmed
    /Dinreg
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /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
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /ExpoL-HM
    /ExpoM-HM
    /FelixTitlingMT
    /FencesPlain
    /Flora-Bold
    /Flora-BoldEx
    /Flora-BoldHo
    /Flora-BoldWd
    /Floralies
    /Flora-Normal
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSY--SURROGATE-0
    /Gaeul
    /GaramB-HM
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondNo4CyrTCY-Medi
    /GauFontShirousagi
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicL-HM
    /GothicRoundB-HM
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GraphicSansR-HM
    /GTB
    /GTM
    /Gulim
    /GulimChe
    /GulimOldHangulJamo
    /Gungsuh
    /GungsuhChe
    /H2bulL
    /H2gprM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2hsrM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2mkrB
    /H2pirL
    /H2porL
    /H2porM
    /H2sa1B
    /H2sa1M
    /H2sa2L
    /H2snrB
    /H2ta1L
    /H2ta2M
    /H2wulE
    /H2wulL
    /H2yerM
    /H2ysrM
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeadG
    /HeadlineR-HM
    /HeadlineSansR-HM
    /HeadR
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HGMinchoB
    /HGPMinchoB
    /HGSMinchoB
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HMKBP
    /HMKBS
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Light
    /HYgprM
    /HYGraPhic-Bold
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HYHeadLine-Bold
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokPan-Bold
    /HYmprL
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYPop-Medium
    /HYporM
    /HYPost-Bold
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYShortSamul-Light
    /HYSinGraPhic-Medium
    /HYSinMyeongJo-Bold
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeatGul-Bold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /JasmineUPC
    /JasmineUPC-Bold
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KirillicaWincyr
    /KristenITC-Regular
    /KunstlerScript
    /KyunKo
    /KyunMyung
    /Latha
    /LatinWide
    /LCDReg
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /Love
    /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
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Marigold
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /Mdesb
    /MDGaesung
    /MDSol
    /Mfoxb
    /Mfoxl
    /Mfoxm
    /MicrosoftSansSerif
    /MingLiU
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /MJB
    /MJL
    /MJM
    /MMchonL
    /MMchonM
    /Modern-Regular
    /MoeumTR-HM
    /Monaco
    /MonaLisa-Recut
    /MonotypeCorsiva
    /MonotypeSorts
    /Mpaperb
    /Mpaperl
    /Mpaperm
    /Msam10
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /Munhem
    /MVBoli
    /MyungjoL-HM
    /MyungjoXB-HM
    /NamuB-HM
    /NamuR-HM
    /Narkisim
    /Nekoyanagi
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewGulim
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OriginalGaramondBT-Roman
    /Oxford
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /PyunjiR-HM
    /QDotum
    /QGulim
    /QGungsuh
    /Raavi
    /RageItalic
    /Ravie
    /Retort
    /RetortOutline
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /SaenaegiR-HM
    /SaenaegiXB-HM
    /SAKURAhira
    /San02B
    /San02L
    /San02M
    /San60B
    /San60L
    /San60M
    /San60R
    /San60SB
    /SanBiB
    /SanBiL
    /SanBiM
    /SanBoB
    /SanBoL
    /SanBoM
    /SanBsB
    /SanBsL
    /SanBsU
    /SanCrB
    /SanCrK
    /SanCrL
    /SandArB
    /SandArL
    /SandArM
    /SandArXB
    /SandAtM
    /SandAtXB
    /SandJg
    /SandKg
    /SandKm
    /SandMtB
    /SandMtL
    /SandMtM
    /SandSaB
    /SandSaL
    /SandSaM
    /SandSm
    /SandTg
    /SandTm
    /SanHgB
    /SanHgL
    /SanHgM
    /SanIgM
    /SanKbB
    /SanKbL
    /SanKbM
    /SanKsB
    /SanKsL
    /SanKsM
    /SanMogfilB
    /SanMogfilL
    /SanMogfilM
    /SanMrB
    /SanMrJ
    /SanMrM
    /SanPkB
    /SanPkL
    /SanPkM
    /SanPuB
    /SanPuW
    /SanSrB
    /SanSrL
    /SanSrM
    /SanSwL
    /ScriptMTBold
    /SegoeMediaCenter-Regular
    /SegoeMediaCenter-Semibold
    /SeUtum
    /SgreekMedium
    /Shadow9
    /SHeadG
    /SHeadR
    /ShowcardGothic-Reg
    /Shruti
    /Shusha
    /Shusha02
    /Shusha05
    /SILDoulosIPA
    /SILDoulosIPA93Bold
    /SILDoulosIPA93BoldItalic
    /SILDoulosIPA93Italic
    /SILDoulosIPA93Regular
    /SILManuscriptIPA93Bold
    /SILManuscriptIPA93BoldItalic
    /SILManuscriptIPA93Italic
    /SILManuscriptIPA93Regular
    /SILSophiaIPA93Bold
    /SILSophiaIPA93BoldItalic
    /SILSophiaIPA93Italic
    /SILSophiaIPA93Regular
    /SimHei
    /SimSun
    /SinGraphic
    /SinMun
    /SnapITC-Regular
    /SohaR-HM
    /Sol
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /STZhongsong
    /Sylfaen
    /Symbol
    /SymbolMT
    /TaeKo
    /TaeM
    /TaeUtum
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /TahomaSmallCap-Bold
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldTh
    /TimesIPAnew
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Tiplo
    /ToodamB
    /ToodamL
    /ToodamM
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSTNamr
    /TSTPenC
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypewriteB
    /TypewriteL
    /TypewriteM
    /Univers
    /Univers-BlackExt
    /Univers-Black-Normal
    /Univers-BoldExt
    /UniversCondensedLight
    /UniversCondensedOblique
    /Univers-Light-Italic
    /Univers-Light-Light
    /Univers-Light-LightTh
    /Univers-Light-Normal
    /Univers-Oblique
    /Uri
    /Utum
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoorinR-HM
    /WP-CyrillicA
    /WP-GreekCentury
    /WP-MultinationalARoman
    /YDIBirdB
    /YDIBirdL
    /YDIBirdM
    /YDIBlueB
    /YDIBlueEB
    /YDIBlueL
    /YDIBlueM
    /YDIChungM
    /YDICMjoL
    /YDICMjoM
    /YDICstreB
    /YDICstreL
    /YDICstreM
    /YDICstreUL
    /YDIFadeB
    /YDIFadeL
    /YDIFadeM
    /YDIGasiIIB
    /YDIGasiIIL
    /YDIGasiIIM
    /YDIGirlB
    /YDIGirlL
    /YDIGirlM
    /YDIGukB
    /YDIGukL
    /YDIGukM
    /YDIHSalM
    /YDIHsangIIB
    /YDIHsangIIL
    /YDIHsangIIM
    /YDIMokB
    /YDIMokL
    /YDIPinoB
    /YDIPinoL
    /YDIPinoM
    /YDIPu
    /YDISmileB
    /YDISmileL
    /YDISmileM
    /YDISprIIB
    /YDISprIIL
    /YDISprIIM
    /YDISumB
    /YDISumL
    /YDISumM
    /YDIWebBatan
    /YDIWebDotum
    /YDIWriSin
    /YDIYGO310
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO310
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDIYSin
    /YetR-HM
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBLOCKMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YjINITIALPOSITIVEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /YonseiB
    /YonseiL
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


