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Abstract—The Spectre and Meltdown flaws in modern
microprocessors represent a new class of attacks that have been
difficult to mitigate. The mitigations that have been proposed
have known performance impacts. The reported magnitude of
these impacts varies depending on the industry sector and
expected workload characteristics. In this paper, we measure the
performance impact on several workloads relevant to HPC
systems. We show that the impact can be significant on both
synthetic and realistic workloads. We also show that the
performance penalties are difficult to avoid even in dedicated
systems where security is a lesser concern.
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I. INTRODUCTION

Cybersecurity is a necessary component of all modern
interconnected systems. High performance computing (HPC)
systems present special challenges for cybersecurity as they are
particularly sensitive to any performance impact of measures
taken to enhance security.

Three new security vulnerabilities that were made public in
January 2018 attack the design of most modern
microprocessors. The variants of these vulnerabilities are
known as Spectre (variant 1 and 2) [Kocher] and Meltdown
(variant 3) [Lipp]. These vulnerabilities represent an entirely
new class of attacks and have proven particularly difficult to
mitigate. The mitigations that have been developed are
advertised to have negative performance impacts. In this paper,
we attempt to measure those impacts.

The organization of the rest of this paper is as follows.
Section II describes the Spectre and Meltdown attacks in more
detail. Section III describes the experimental environment.
Section IV describes the benchmarks chosen to highlight the
performance impact of the mitigations. Section V shows the
performance results. Section VI summarizes the results.

II.  SPECTRE AND MELTDOWN VULERABILITIES AND
MIGITATIONS

The Spectre and Meltdown vulnerabilities have been
categorized into three variants.

A. Variant 1: Spectre, Bounds Check Bypass

Spectre variant 1 allows for an attacker to cause the
speculative execution engine to load data on the basis of an
array index that is past the actual end of the array. While this
action will never be committed by the speculative execution

engine into the main flow of execution, this action can cause
arbitrary memory outside of the array to be loaded into various
caches. The presence of this data in cache can then be detected
by other code, leaking information. A well-crafted attack can
leak important information.

The primary area of concern for this variant has been
javascript in web browsers and some other on-the-fly compiled
code, such as the Berkley Packet Filter (BPF) Just-In-Time
(JIT) compiler included in the Linux kernel. However, the BPF
JIT is not enabled by default, lessening the concern for the
Linux kernel. A small fix to validate array indexes provided to
the Linux kernel originating from user-space was implemented;
however, it is not tested for this paper because of its expected
impact being too small for practical measurement and the lack
of a flag to disable it.

B.  Variant 2: Spectre, Branch Target Injection

Spectre variant 2 allows for an attacker to cause the
speculative execution engine to mispredict an indirect jump to
a branch of code. It does this by performing various operations
that cause the branch target predictor to speculate a branch to
an attacker-chosen location. This misprediction can then be
used to execute a Spectre variant 1 attack in places not
normally accessible to such an attack.

Fixing this flaw requires a combination of several new
processor instructions collectively known as Indirect Branch
Control (IBC), delivered to existing chips via microcode
updates, and further software changes to prevent the
speculative execution engine from taking a mispredicted
branch. The software fixes utilize these new IBC processor
instructions in appropriate places and change the instructions
used to implement indirect branches. This latter change, which
has become known as retpolines, changes an indirect branch
from being implemented with the JMP or CALL instruction to
setting the RSB register and issuing a RET instruction,
traditionally used to return to the previous location after a JMP
or CALL. This nontraditional method of performing an indirect
branch bypasses the indirect branch predictor entirely, as RET
instructions were never envisioned to be used in this manner.
Both of these changes require recompilation of affected
software, potentially a significant barrier for closed-source or
legacy code.

C. Variant 3: Meltdown, Rogue Data Cache Load

Meltdown (known as variant 3) allows for an attacker to
cause the speculative execution engine to read a memory
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address not normally accessible, in advance of the permission
check for the read operation. The speculative execution engine
will discard the read when it later discovers the result of the
permission check and prior to marking the speculative
execution as complete. However, side effects of this
speculative read, especially the loading of the speculatively
read memory address into cache, can be detected through
various side channels.

The near-term fix to this flaw has been to separate the page
tables of user-space and kernel-space. Previously kernel
memory was mapped into all user-space processes for
performance, relying on the memory permission flags to
prevent inappropriate access. Splitting the kernel memory
space into its own page table prevents speculative reads from
user-space being able to target kernel memory, at the cost of an
additional page table switch during every transition from user-
space to kernel-space and back (every syscall) and additional
overhead when coping user memory to kernel functions. This
change has become known as Kernel Page Table Isolation
(KPTT).

GRSecurity and the associated PAX project has long had a
feature that “hardened” and performed additional checks on
memory access between user-space and kernel-space. This
feature is called UDEREF, for user-space dereference. The
mainline kernel’s KPTI feature was merged with these existing
protections in GRSecurity-enabled kernels and cannot be
separately enabled or disabled.

III. EXPERIMENTAL ENVIRONMENT

The MIT Lincoln Laboratory Supercomputing Center
provides a high performance computing platform to over 1000
users at MIT, and is heavily focused on highly iterative
interactive supercomputing and rapid prototyping workloads
[Reuther 2004, Bliss]. As part of our mission to deliver new
and innovative technologies and methods enabling scientists
and engineers to quickly ramp up the pace of their research by
leveraging big compute and big data storage assets, we have
built the MIT SuperCloud [Reuther 2013], a fusion of the four
large computing ecosystems: supercomputing, enterprise
computing, big data and traditional databases into a coherent,
unified platform. The MIT SuperCloud has spurred the
development of a number of cross-ecosystem innovations in
high performance databases [Byun, Kepner 2014], database
management [Prout 2015], data protection [Kepner 2014b],
database federation [Kepner 2013, Gadepally], data analytics
[Kepner 2012] and system monitoring [Hubbell].

A. Hardware Platform

All the experiments described in this paper were performed
on the TX-Green Supercomputer at MIT Lincoln Laboratory.

The TX-Green Supercomputer used to perform these
environmental simulations is a petascale system that consists of
a heterogeneous mix of AMD, Intel, and Knights Landing-
based servers connected to a single, non-blocking 10 Gigabit
Ethernet Arista DCS-7508 core switch. All of the compute
nodes used in these performance tests were Intel Xeon E5-2683
v3 (Haswell) servers with 256 GB of system RAM. The Lustre
[Braam] central storage system uses a 10 petabyte Seagate
ClusterStor CS9000 storage array that is directly connected to

Service Nodes

Compute Nodes

Figure 1. Architecture of the MIT SuperCloud system. Users connect
to the system over either a local area network or a wide area network.
At the time of connection, their system joins the MIT SuperCloud
and can act as a compute node in order to run parallel programs
interactively. The centerpiece of the MIT SuperCloud is several file
systems (Seagate, DDN, Dell, Hadoop, and Amazon S3) running on
several different network fabrics (10 GigE, InfiniBand, OmniPath).

the core switch, as is each individual cluster node. This
architecture provides high bandwidth to all the nodes and the
central storage, and is depicted in Figure 1.

B. Software Environment

Our tests were performed on the MIT SuperCloud platform
running GridOS 26, a derivative of Red Hat Fedora 26. The
systems run Linux kernel version 4.4.131 and Lustre client
2.10.3. The tests were performed both with and without
GRSecurity. In all, six different compilations of the Linux
kernel and 10 configurations were tested.

The baseline configuration had all of the recent Linux kernel
changes to address Meltdown or Spectre set to disabled and
microcode revision 0x2e, which does not include the IBC
updates. The first test configuration had
PAGE_TABLE_ISOLATION configuration option enabled for
the  mainline kernel, and PAX MEMORY UDEREF
configuration option enabled for the GRSecurity-enhanced
kernel. The second test configuration was based on the first
with RETPOLINE configuration option added. The third
configuration was the same kernel as the second, but also had
the system BIOS updated to the latest release that included
microcode revision 0x3c¢ [Microcode]. The final configuration
reverted to the baseline kernel, but with the BIOS updated with
the 0x3c microcode. These configurations are show in Table 1.

These kernels were compiled with gcc 4.8.5-28.el7 for the
baseline, test 1 and test 4. The kernel used for Test 2 and Test 3
was compiled with gcc 4.8.5-28.el7 5.1 to include the new
compiler changes for retpolines.

PTI/UDEREF | Retpoline | BIOS/Microcode
Baseline
Test 1 Yes
Test 2 Yes Yes
Test 3 Yes Yes Yes
Test4 Yes

Table 1. Table of configurations tested for both mainline and
GRSecurity-enhanced kernels.

IV. BENCHMARK DESIGN

Several benchmarks were chosen to both highlight the
maximum impact of the changes to address these



vulnerabilities and evaluate their impact on realistic scientific
workloads. In all cases, we performed the test multiple times,
and took the fastest result. System disk caches were not
cleared inbetween repeated runs, ensuring that the results are
for a “hot cache” situation.

A. Network Connection Establishment

Establishing a TCP network connection is a fundamental
component of almost all uses of a network computer. In
scientific computing, these connections are often used from
within an MPI library or other framework to communicate
among the systems participating in a distributed computation.
For this test, we decided to look at one of the worst-case usages
of TCP: transmitting a single byte. Most real-world uses of
TCP will not behave this way and will keep an established TCP
connection open to transfer more data. However, the heavy
reliance on the operating system kernel during TCP connection
establishment allows us to focus on the impact of the KPTI
modification to address the Meltdown vulnerability, which is
known to slow down transitions between user-mode and
kernel-mode operation required by syscalls.

We performed this test both with and without the User-
Based Firewall [Prout 2016] for controlling access between
nodes. We used netcat on both the client and server systems
which were both configured with the appropriate kernel for
each test. While the impact of the User-Based Firewall itself
had already been previously profiled, it adds a significant
number of syscalls to the process of establishing the
connection, which may be adversely effected by the KPTI
modification.

B. Disk Access

Reading and writing to disk are fundamental operations of
computer programs. For this test, we decided to look at one of
the worst-case usages of disk access: writing one byte at a time.
There are many ways to optimize disk utilization, both
generally and specific to scientific computing or high
performance file systems. However, optimization requires the
application author to have done so, or be willing to do so. A
significant number of applications have not done so. It is often
impractical to modify these applications for a variety of
reasons: they are closed-source, part of a large open-source
project that would require significant investment to modify, or
experimental code that is not expected to be used often and not
worth the developer’s time investment. This test again allows
us to focus on the impact of the KPTI modification which is
known to slow down transitions between user-mode and
kernel-mode operation required by syscalls.

We performed this test on both the local filesystem backed
by traditional spinning disk and the high performance parallel
network filesystem running Lustre. We used the “dd” program
to write 10 MB of data from the “zero device” to a new file for
each test. While previous testing has highlighted the
performance that is possible for optimized access to Lustre
[Jones], the syscall heavy nature of writing one byte at a time
was expected to be adversely affected by the KPTI
modification.

C. Computationally intensive code

We tested two computationally intensive workflows,

pMatlab and Keras with Tensorflow.

MATLAB® is commonly used for scientific computing and
pMatlab (parallel Matlab) provides the capability to perform
that computation in parallel [Bliss 2007]. pMatlab is used
extensively at MIT Lincoln Laboratory both with MATLAB®
and the open-source GNU Octave project.

pMatlab comes with several examples as part of the
distribution. For this test, we chose to run the pBlurimage
example with 16 worker processes. We ran these in local mode
on a single node to eliminate the variability of network access
and the HPC scheduler. These tests were run with matlab
version 2017B.

The rise of effective machine learning has resulted in the
development of many deep learning frameworks and libraries
such as Caffe, TensorFlow, Torch, scikit-learn, Theano,
DIGITS, and many more. While many of these often lean
heavily on special-purpose hardware (e.g., GPUs or TPUs) and
software (e.g., CUDA and cuBLAS) that relieve the primary
processor of most of the computational load of these tasks and
eliminate many instances of user-to-kernelspace context
switching, the architecture of newer vector processors, such as
the Intel Xeon Phi (Knight’s Landing), enables competitive
machine learning rates without the use of an additional
COPIOCEsSOr.

Our machine learning test trains a simple convolutional
neural network (CNN) on the MNIST database, a large dataset
consisting of handwritten digits frequently used in machine
learning training, applying the Keras deep-learning framework
atop a TensorFlow 1.6 backend. The TensorFlow, Keras, and
Numpy packages used here were sourced from the Intel
Distribution for Python as provided in the Anaconda Cloud.
These packages leverage Intel’s Math Kernel Library for Deep
Neural Networks (MKL-DNN), a library providing highly
parallel and vectorized mathematical functions that improve the
performance of machine learning applications on x86
processors.

V. PERFORMANCE RESULTS

The results of our performance testing are shown in Figures
2,3 and 4.
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Figure 2. Time to establish 1,000 TCP connections and send one
byte each via netcat.
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Figure 3. Time to copy 10 MB of data from /dev/zero to a new file
with a block size of 1 byte using dd.

Figure 2 shows the results of our tests on network
connection establishment. The impact is much higher with the
User-Based Firewall than without. This result is not unexpected
as the firewall adds a significant number of user-kernel mode
transitions to the process of accepting an inbound TCP
connection. However, the impact of the UDEREF feature in
GRSecurity is significantly greater than the impact of KPTI
mitigation in the mainline kernel. With all mitigations enabled,
the mainline kernel is slowed down by approximately 15%
without and 21% with the User-Based Firewall. The
GRSecurity-enabled kernel is also slowed down by 15%
without, but 67% with the User-Based Firewall.

Figure 3 shows the results of our tests on disk access. The
impact on local disk access is much higher than on Lustre
access. This is likely caused by Lustre being slower overall for
the small block size chosen due to the required network round-
trips, hiding some of the impact of the mitigations. With all
mitigations enabled, the mainline kernel is slowed down by
approximately 50% on local disk and 33% on Lustre. The
GRSecurity-enabled kernel is slowed down by 90% on local
disk and 33% on Lustre.

Figure 4 shows the results of our tests on computationally
intensive code. As expected, the kernel changes appear to have
little effect on these benchmarks as they make few requests for
kernel services (syscalls). However, a noticeable slowdown
was seen with the microcode updated, which inspired Test 4 to
be added. As shown in the Test 4 configuration, the
performance impact remained even when all advertised
mitigations were deactivated simply by having a CPU running
the new microcode. These slowdowns were measured at 21%
for pMatlab and 16% for TensorFlow for the baseline kernel
with all mitigations (Test 3) and 19% and 15% respectively
with just the microcode (Test 4).

VI. SUMMARY

The Spectre and Meltdown vulnerabilities represent a novel
class of attacks. The original announcement of these
vulnerabilities aptly stated that Spectre will haunt us for quite
some time. New attacks within these classes are expected to be
discovered requiring additional nontrivial mitigations.

Our testing shows that the mitigations for these
vulnerabilities can have significant impacts. Worse yet, for the
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Figure 4. Time to execute the pBlurimage example with 16 local
computation threads and Keras Tensorflow on the MNIST database
with a batch size of 512.

microcode update the impacts are present even with all
software mitigations turned off. This means that in systems
where performance is more important than security, such as in
a closed non-internet-connected system with a dedicated
userbase, it is not easy to maintain that performance if a BIOS
update is needed to address some other issue with the system.

Our testing also shows a significant deviation between the
mainline and GRSecurity-enabled kernels. The majority of the
deviation for the GRSecurity-enabled results appears with the
UDEREF mitigation. While UDEREF is advertised to be
comparable to KPTI, our testing suggests it is not.

The choice of unoptimized benchmarks for network
connection establishment and disk access was intended to show
the worst-case scenario. While well-optimized code will
experience significantly less impact than the worst case, we
find that we run a vast amount of unoptimized code. MIT
Lincoln Laboratory Supercomputing Center focuses on
interactive supercomputing and rapid prototyping. These
workloads are often unoptimized because of their one-time use
nature or the immaturity of the project they support. It has not
previously been worthwhile to invest the staff time toward
correcting this, given the size of the performance penalties
involved. However, the wisdom of this decision is predicated
on knowing the size of the penalty involved.

REFERENCES

[Bliss] N. T. Bliss, R. Bond, J. Kepner, H. Kim, and A. Reuther, “Interactive
grid computing at Lincoln Laboratory,” Lincoln Laboratory Journal, vol.
16, no. 1, p. 165, 2006.

[Braam] P. J. Braam, The Lustre Storage Architecture. Cluster File Systems,
Inc., October 2003.

[Byun] C. Byun, W. Arcand, D. Bestor, B. Bergeron, M. Hubbell, J.
Kepner,A. McCabe, P. Michaleas, J. Mullen, D. O’Gwynn, A. Prout, A.
Reuther, A. Rosa, and C. Yee, “Driving Big Data with Big Compute,” in
High Performance Extreme Computing Conference (HPEC), IEEE,
2012.

[Gadepally] V. Gadepally, J. Kepner, W. Arcand, D. Bestor, B. Bergeron, C.
Byun, L. Edwards, M. Hubbell, P. Michaleas, J. Mullen, A. Prout, A.
Rosa, C. Yee, and A. Reuther, “D4M: Bringing associative arrays to
database engines,” in High Performance Extreme Computing
Conference (HPEC), IEEE, 2015.

[Hubbell] M. Hubbell, A. Moran, W. Arcand, D. Bestor, B. Bergeron, C.
Byun, V. Gadepally, P. Michaleas, J. Mullen, A. Prout, A. Reuther, A.
Rosa, C. Yee, and J. Kepner, “Big Data strategies for Data Center



Infrastructure management using a 3D gaming platform,” in High
Performance Extreme Computing Conference (HPEC), IEEE, 2015.

[Jones] M. Jones, J. Kepner, W. Arcand, D. Bestor, B. Bergeron, V.
Gadepally, M. Houle, M. Hubbell, P. Michaleas, A. Prout, A. Reuther,
S. Samsi, P. Monticiollo, “Performance Measurements of
Supercomputing and Cloud Storage Solutions,” IEEE High Performance
Extreme Computing (HPEC) Conference, Sep 12-14, 2017, Waltham,
MA.

[Kepner 2012] J. Kepner, W. Arcand, W. Bergeron, N. Bliss, R. Bond, C.
Byun, G. Condon, K. Gregson, M. Hubbell, J. Kurz, A. McCabe, P.
Michaleas, A. Prout, A. Reuther, A. Rosa, and C. Yee, “Dynamic
Distributed Dimensional Data Model (D4M) database and computation
system,” in 2012 IEEE International Conference on Acoustics, Speech
and Signal Processing (ICASSP), pp. 5349-5352, IEEE, 2012.

[Kepner 2013] J. Kepner, C. Anderson, W. Arcand, D. Bestor, B. Bergeron, C.
Byun, M. Hubbell, P. Michaleas, J. Mullen, D. O’Gwynn, A. Prout, A.
Reuther, A. Rosa, and C. Yee, “D4M 2.0 schema: A general purpose
high performance schema for the Accumulo database,” in High
Performance Extreme Computing Conference (HPEC), IEEE, 2013.

[Kepner 2014a] J. Kepner, W. Arcand, D. Bestor, B. Bergeron, C. Byun, V.
Gadepally, M. Hubbell, P. Michaleas, J. Mullen, A. Prout, A. Reuther,
A. Rosa, and C. Yee, “Achieving 100,000,000 database inserts per
second using accumulo and d4m,” in High Performance Extreme
Computing Conference (HPEC), IEEE, 2014.

[Kepner 2014b] J. Kepner, V. Gadepally, P. Michaleas, N. Schear, M. Varia,
A. Yerukhimovich, and R. K. Cunningham, “Computing on masked
data: a high performance method for improving big data veracity,” in
High Performance Extreme Computing Conference (HPEC), IEEE,
2014.

[Kocher] Kocher, Paul and Genkin, Daniel and Gruss, Daniel and Haas,
Werner and Hamburg, Mike and Lipp, Moritz and Mangard, Stefan and
Prescher, Thomas and Schwarz, Michael and Yarom, Yuval, "Spectre

Attacks: Exploiting Speculative Execution", arXiv:1801.01203 [cs.CR],
Jan. 2018.

[Lipp] M. Lipp, M. Schwarz, D. Gruss, T. Prescher, W. Haas, S. Mangard, P.
Kocher, D. Genkin, Y. Yarom, and M. Hamburg, "Meltdown",
arXiv:1801.01207 [cs.CR], Jan. 2018.

[Microcode]  Microcode  Revision
<https://newsroom.intel.com/wp-
content/uploads/sites/11/2018/03/microcode-update-guidance.pdf>.

[Prout 2015] A. Prout, J. Kepner, P. Michaleas, W. Arcand, D. Bestor, B.
Bergeron, C. Byun, L. Edwards, V. Gadepally, M. Hubbell, J. Mullen,
A. Rosa, C. Yee, and A. Reuther, “Enabling On-Demand Database
Computing with MIT SuperCloud Database Management System,”
IEEE High Performance Extreme Computing (HPEC) Conference, Sep
15-17, 2015, Waltham, MA.

[Prout 2016] A. Prout, W. Arcand, D. Bestor, D. Bergeron, C. Byun, V.
Gadepally, M. Hubbell, M. Houle, M. Jones, P. Michaleas, L. Milechin,
J. Mullen, A. Rosa, S. Samsi, A. Reuther, and J. Kepner, “Enhancing
HPC Security with a User-Based Firewall,” IEEE High Performance
Extreme Computing (HPEC) Conference, Sep 13-15, 2016, Waltham,
MA.

[Reuther 2004] A. Reuther, T. Currie, J. Kepner, H. G. Kim, A. McCabe, M.
P. Moore, and N. Travinin, “LLGrid: Enabling on-demand grid
computing with gridMatlab and pMatlab,” tech. rep., MIT Lincoln
Laboratory, 2004.

[Reuther 2013] A. Reuther, J. Kepner, W. Arcand, D. Bestor, B. Bergeron, C.
Byun, M. Hubbell, P. Michaleas, J. Mullen, A. Prout, and A. Rosa,
“LLSuperCloud: Sharing HPC Systems for Diverse Rapid Prototyping,”
IEEE High Performance Extreme Computing (HPEC) Conference, Sep
10-12, 2013, Waltham, MA.

Guidance, March 6 2018,




<<
  /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


