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Abstract— Inadequate state-space coverage of complex
configurable systems during test phases is an area of concern for
systems engineers. Determining the state-space coverage of a
proposed or executed test suite traditionally involves qualitative
assessment, rendering meaningful comparative analysis between
tests for a given system or across multiple systems difficult. We
propose a method for assessing state-space coverage of a test suite
utilizing 7-wise testing, a combinatorial technique borrowed from
the software testing community which generalizes pair-wise
testing. We refine traditional notions of a 7wise test suite to
analyze the configuration coverage of a test plan. This provides a
methodology and a set of metrics to assess both the level and the
distribution of state-space coverage. We detail a proof-of-concept
experiment using this partial 7-wise coverage framework to
analyze Integration and Test (I&T) data from three separate
NASA spacecraft.

Keywords- state-space coverage; verification and validation
(V&V); t-wise testing; partial t-wise testing; configuration
model; component interaction failure

L INTRODUCTION

The Verification and Validation (V&V) process for
complex configurable systems typically involves system-level
end-to-end scenario testing to demonstrate that the system
satisfies requirements and meets customer needs. Since
resources are limited in the V&V test environment, test
procedures are generally restricted to demonstrating that the
system meets the requirements in a limited number of
configurations. The process of selecting just a few of the
many possible system configurations to be tested is most often
based on qualitative best engineering judgment. As a result,
judging the quality of one V&V test plan in comparison to
another is a difficult task. An obvious way to improve the
quality system-level V&V testing is to increase the number of
tested configurations, thereby providing an improved
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quantitative measure of how well the V&V test plan spans the
system state-space.

The configuration state-space (referred to henceforth
simply as the state-space) of a complex system is defined as
the collection of all valid system configurations. Formally, for
a system with n separate configurable components, the state-
space is the set of all n-dimension vectors where each of the
vector dimensions represents one system component and may
take any valid numerically-represented value that expresses a
configuration for that system component. The state-space
coverage of a system level Verification and Validation (V&V)
test plan is the subset of vectors in the state-space that are
exercised in full end-to-end scenario-based V&V tests.

The motivation for studying state-space coverage of a test
plan is two-fold. First, state-space coverage analysis provides
a measure of the likelihood of uncovering unexpected system
failures prior to deployment. Tests to demonstrate that the
system satisfies requirements and meets customer needs often
emphasize only common operational configurations and the
extreme operating “corner cases.” This leaves a large portion
of the state-space unexplored, and subsequently any faults
triggered by these unexercised configurations go undetected.
This is particularly worrisome given empirical data supporting
the hypothesis that system failures are generally triggered by a
small number of components interacting in an unexpected way

[1].

The desire to build systems that are operationally robust
provides a second motive for analyzing state-space coverage.
In  many risk-adverse deployed systems, untested
configurations are treated as operationally invalid, so the end-
users are provided only a subset of potential system
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functionality. An understanding of the level and distribution
of tested configurations translates into a measure of
confidence in system performance for off-nominal states.

II. MODELING THE SYSTEM

In order to apply notions of state-space coverage to a
complex hardware/software system, it is necessary to
decompose the system into a finite vectorized configuration
model such that any system configuration can be mapped to a
configuration model vector. This is a multi-step process
which requires selecting those model components that
collectively represent the system under test, generating a
discrete set of equivalence classes for any continuous-valued
components in the system, and devising a method to convert
whatever state-representation data is collected during V&V
testing into configuration vectors in the state-space.

Decisions regarding the specific configurable components
to be modeled depend on the overarching goals of the system-
level test plan to be evaluated. Highly detailed models which
define all of the controllable system elements are most robust,
but generate increased state-space size which may translate
into additional test cost. A much simpler model may be used
when the testing goals are directed at a smaller subset of
functionality. For example, many systems carry a number of
redundant components which can be cross-strapped. A model
consisting of only the system’s redundant components may be
used to explore the cross-strapping system state-space. These
kinds of simplistic models may not cover every aspect of the
controllable system state-space, but they are better suited to a
system-level V&V test environment that seeks to demonstrate
high-level interaction between major system components.
System engineering judgment is required to determine an
acceptable fidelity for the system state-space model.

III.  STATE-SPACE COVERAGE ANALYSIS

Given a system that has been decomposed into an
appropriate model, the most obvious quantification of model
state-space coverage exercised by a system test plan is
computed by dividing the number of state vectors explored by
the system test plan by the cardinality of the entire state-space.
However, for most complex systems, this method has limited
usefulness since the combinatorial explosion of the state-space
guarantees that the fraction of states covered during testing
will be miniscule. This can be misleading given the
interaction failure hypothesis described above. Additionally,
this so-called fotal coverage metric contains no information
about the distribution of states covered or the uniformity of
testing across the entire state-space.

Since the main motivation to increase state-space coverage
during system testing is to uncover more potential faults, one
might consider studying how undetected faults are statistically
correlated to various notions of state-space coverage. In fact,
this kind of analysis has been an active area of research in the
software testing community for some time. Kuhn, et al.
determined that in nearly all cases software faults are the result

of a small number (six or less in the cases studied) of
configurable components or parameters interacting [2].
Proceeding from the hypothesis that modern software systems
and software/hardware systems have a similar type of
configuration and interaction complexity, in order to uncover
all multiple-component interaction faults during testing, a test
engineer would need to make sure that every collection of]
say, six variables is tested in every possible 6-way
configuration. This is certainly a less daunting proposal than
testing every viable system configuration one-by-one, though
it may still require a prohibitively large number of tests. In
practice, however, a great majority of faults are triggered by
smaller than 6-way interactions, so in many cases the number
of tests required may be reduced.

This idea that failures are triggered by a specific
configuration of a small number of interacting components
leads to the notion of a f-wise covering array. For a system
with n components, a 7~wise covering array is a collection of
test vectors such that for any selection of ¢ components, each
possible configuration of those components is realized by at
least one test vector in the array. Contrast this with exhaustive
testing, where each possible configuration of all » components
must exist in the array of test vectors. Exhaustive testing (i.e.
full state-space coverage) requires a number of tests that scales
exponentially with number of components in the system
model. A t-wise test suite, on the other hand, scales with the
log of the number of components in current test-suite
generation algorithms like the [POG algorithm [3]. This is a
great improvement in terms of cost and time for complex
systems with many components. For example, in a system
with n components, each of which can be in any one of &
discrete states, the number of vectors in an exhaustive test
array is

EA(m, k) =K', 1)

while the number of vectors in a f-wise covering array
generated by the IPOG algorithm is

CA(n, k, £) = O(K log(n)). ©)

Interpretation of a test suite within a #-wise covering array
framework immediately implies a quantitative method for
analyzing the uniformity of coverage of a test suite; computing
the largest ¢ for which the test suite forms a f-wise covering
array provides a numeric result indicative of the likelihood
that potential component interaction failures are discovered
during execution of the tests. However, if the test suite being
analyzed was not designed with explicit considerations
towards f-wise state-space coverage, it is likely that the
computed value from the z-wise analysis will be small. This
means that the value assigned to most test suites falls in a very
limited range, typically 0-2, so many test suites of varying
efficacy are scored with the same value. Such a coarse scale
does not lend itself well to quantitative analysis, particularly
when performing comparative analysis between different test
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suites. The next section describes new state-space coverage
methods developed to overcome this limitation of #-wise
coverage analysis.

IV. PARTIAL T-WISE COVERAGE

In order to refine the values assigned to a test suite by ¢
wise analysis, we developed two notions of partial f-wise
coverage. In the first, we sum the number of different #-length
sub-vectors exercised by the test suite and compute the
percentage of all possible #-length sub-vectors that are
achieved. This value is termed the fotal t-wise coverage of the
test suite. The second method involves observing each #-set of
components one-by-one and determining what percentage of
the total number of configurations for that #-set is achieved by
the test suite. Choosing a value ¢ in the interval [0, 1], the
(q.t)-completeness value is the percentage of the n-choose-t t-
sets that have at least a g-fraction of their configurations
covered by the suite. Tables 1 and 2 provide a simple
example. The total 2-wise coverage and the (q,t)-
completeness for various values of ¢ for this example model
are compiled below.

e total 2-wise coverage =19/24 =0.79167

e (.50, 2)-completeness = 6/6 =1.0

e (.75, 2)-completeness = 5/6 =0.83333

e (1.0, 2)-completeness = 2/6 =0.33333

TABLE L SAMPLE TEST ARRAY

a b c d
0 0 0 0
0 1 1 0
1 0 0 1
0 1 1 1

The test array covers the six possible 2-wise combinations of a, b, ¢, and d to different levels, as

shown in Table 2.

TABLE II. 2-WISE COVERAGE FOR SAMPLE TEST ARRAY
Var. Configuration Config. Coverage
ab 00, 01, 10 75
ac 00, 01,10 75
ad 00, 01, 11 75
bc 00, 11 .50
bd 00, 01, 10, 11 1.0
cd 00, 01, 10, 11 1.0

By fixing ¢ and plotting (g,¢)-completeness as a function of
g for a given test suite, some useful data can be generated. ¢-
values for which the (g,t)-completeness drops off steeply

indicate important threshold values for the test suite. In
particular, the largest ¢ for which a test suite has (g,1)-
completeness equal to 1 indicates the minimum percentage of
coverage that any #-set in the test suite achieves. If this value
is small, it means that the test suite is inadequately testing at
least some of the z-sets. These #-sets can be identified at no
added cost during the test analysis, and in cases where testing
is still underway, the remaining tests can be designed to
reduce or eliminate these deficiencies.

V. A PRACTICAL EXAMPLE

To determine the practicality of analyzing existing test
suites using partial -wise coverage metrics, we examined test
data collected during the Integration and Test (I&T) phase for
three separate NASA spacecraft. The three missions were
selected for analysis because of the availability of archived
data and the presence of archived failure reports. This section
outlines the procedure used to analyze I&T state-space
coverage from a partial ¢-wise testing perspective. In each of
the three cases, historical data was collected and analyzed long
after the I&T phase; the I&T tests had been designed without
any explicit consideration for ~wise coverage, so the exercise
provided a realistic platform for analyzing and comparing
state-space coverage of complete executed test sets.

The original tests had been designed using best engineering
judgment to verify system requirements and validate day-to-
day operations of the spacecraft. The test suites included
“day-in-the-life” tests, fault scenario tests, and comprehensive
performance tests designed to validate operations in both
nominal and off-nominal states. They were not designed to
achieve any specific quantitative state-space coverage values,
though oftentimes considerations of whether a spacecraft was
tested in various state configurations enters the discussion
when during mission operations engineers must determine if a
given achieved or desired configuration is safe for the
deployed system.

The first step in analyzing the archived data was to build a
system model for each of the three spacecraft.  For
practicality, we chose to create system models that contained
less than 100 controllable system components. This provided
sufficient complexity without making the process of gathering
data and performing statistical analysis too burdensome. We
selected those controllable elements for each of the three
separate spacecraft that provided the most complete
understanding of the system configuration within the desired
model limits. For example, all hardware components that
could be turned on and off were modeled as simple binary
system components. High level software states that controlled
the various major software algorithms were included as system
components. Additionally, controllable interface parameters
that determined which hardware-based sensor data is used by
the software were included in the system model.

For each of the spacecraft, the I&T data had originally been
archived as a telemetry time record series, a second-by-second
snapshot of various subsets of the spacecraft system telemetry.
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In order to convert telemetry time records into system model
state vectors, a mapping was defined for each component in
the system model; for every time record, each component in
the model was assigned a state value based on the value of one
or more telemetry points. In some cases the component state
assignment was simply a one-to-one mapping from the value
of a given telemetry point.  Other cases were more
complicated, requiring the evaluation of a series of Boolean
expressions, each involving multiple telemetry points. As a
simple illustration, consider a single system model component
representing redundant hardware in the spacecraft. Redundant
hardware components may report their respective states in
different telemetry points, so in order to map a telemetry time
record into a state for the model component, the telemetry
point that indicates which of the hardware components is
active is used as a switch to determine which telemetry point
to use as the model component’s state. See table 3 below for
an example of the symbolic logical form.

The result of this mapping is a system model state vector
for each of the telemetry time records. After each time record
was processed, the resulting model state vector was compared
to a lexicographically sorted array of previous state vectors,
and inserted into the array if it was not already present. If it
was present, a counter associated with the state vector was
incremented. After processing all telemetry time records for a
given spacecraft I&T data set, the result was an ordered array
of system model state vectors and a single column vector
representing the counts for each of the state vectors. This
array was analyzed for total system state-space coverage, total
t-wise coverage, and (g, ¢)-completeness for various values of
gandt.

TABLE III. SAMPLE LOGICAL FORM FOR COMPOSITE CONFIGURATION

VARIABLES

P: = Active Integrated Electronics Module (IEM) Component (0
orl)

Q := Guidance Algorithm Model Component (1, 2, or 3)

S :=Telemetry Point Indicating Value of Q in the active IEM (0
orl)

val: S > Q

Compute:

(P==0)>S=1. ELSES=0. Q =val(S).

A. Data Caveats

It should be noted that not every telemetry time record was
mapped to a system model state vector. In some instances the
telemetry record was incomplete, missing one or more values
for telemetry points required in component state calculations.
This was expected given that various operational

configurations for the spacecraft have restricted telemetry
collection functionality and/or restricted downlink rates. A
more unusual case of invalid telemetry involved one or more
telemetry point values falling outside their legitimate range.
This was attributed to either corruption in the retrieved data,
failure in the data decomposition routines, or failure in the
archival data collection routines. In all cases, each incomplete
or invalid telemetry time record was discarded and no system
state vector was generated for that time record. We did not
record the percentage of telemetry time records discarded,
though it was certainly minimal, probably less than 1% of the
total time records evaluated.

For the spacecraft data evaluated, telemetry had originally
been archived in binary downlink packet form. In order to
generate telemetry time records, the data was decomposed
using conversion files for the most recent flight software
telemetry packetization routines. However, these files were
not necessarily identical to the files valid at the time that the
telemetry was produced, so there is some risk that portions of
the telemetry were decomposed incorrectly. Given the
difficulty in determining which conversion files were valid for
various time segments during I&T, the difficulty in
decomposing such a large set of data against multiple files,
and the minor differences between those files used at the start
of I&T and the current files, the authors decided that the risk
of data corruption did not warrant the effort that would be
required to eliminate this risk.

To reiterate, the primary purpose of evaluating archival
spacecraft I&T data for state-space coverage was as a proof-
of-concept, not as a hard analysis of the spacecraft I&T test
plans. The considerations detailed above should alert the
reader to the fact that there is some uncertainty in the
completeness and validity of the quantitative results. Still, we
present the results as an example of the kinds of analysis that
can be completed using a t-wise testing framework for
evaluation of state-space coverage.

B. Results

Prior to partial #-wise coverage analysis, some basic
statistics about the data sets were computed. These results are
tabulated in Table 4. Figures 1 — 3 show how the count values
were distributed. Most of the state vectors were observed in
less than 10 of the time records processed, though a number of
vectors were observed in more than 10,000 time records.

As described above, it is difficult to make qualitative
assertions about the state-space coverage given the miniscule
numbers involved. For example, although the state-space
coverage of Spacecraft 3 is three orders of magnitude smaller
than those of Spacecraft 1 and 2, the values are so small that
this difference conveys little useful information. The relative
distribution of coverage is not apparent. ¢-wise coverage and
partial z-wise coverage analysis provide a more extensive and
communicable collection of metrics. These results are shown
in the figures below.

Authorized licensed use limited to: NIST Virtual Library (NVL). Downloaded on June 15,2010 at 16:48:00 UTC from IEEE Xplore. Restrictions apply.



TABLE IV. STATE-SPACE COVERAGE CALCULATIONS
Spacecraft Num. of Model Components Total State-space Size Time Records Converted Num. of Distinct State Vectors State-space Coverage
Spacecraft 1 82 1.959x10% 10323523 7617 3.889x10%
Spacecraft 2 82 1.959x10% 9586265 7489 3.824x10%
Spacecraft 3 94 2.139x10 9574082 22541 1.0537x10%
A number of conclusions can be drawn from the results of
the partial #~wise analysis of the three data sets. Interestingly, software testing community that multiple-component

none of the data sets achieve even 2-wise (pair-wise)
coverage. This means that in all cases there is some pair of
components that were not tested in all possible 2-way
configurations. For a test engineer, identification of those
pairs that are not covered could suggest deficiencies in the
initial test set, and in cases where analysis is performed prior
to the end of the system test phase, it might still be possible to
test these missed pair-wise configurations.

Note that in the (g,f)-completeness plots, the g-values at
which the curve drops steeply represent threshold values; there
are a significant number of #-sets that are not covered beyond
each of these threshold g-values.

Another interesting artifact of the analysis is that for all
observed values of #, Spacecraft 3 remains near the optimal (g,
f)-completeness value of 1 over a greater number of g-values
than Spacecraft 1 or 2. This is particularly surprising given
that the total state-space coverage for Spacecraft 3 is three
orders of magnitude worse than for the other spacecraft.
Evidently, testing of Spacecraft 3 was better distributed across
its state-space than testing of Spacecraft 1 or 2, at least in the
t-wise sense of state-space distribution.

Of course, it is important to keep in mind the concerns
raised in the Data Caveats section, and to recognize that in this
proof-of-concept, the systems were modeled more for clarity
and ease of data retrieval than for implications of any state-
space coverage analysis. There is still work to be done to
correlate system tests that perform well in partial #-wise
analysis with systems that are more robust and less likely to
fail after deployment. Our limited data set analysis is not
meant to provide that argument, but rather to prove that this
kind of partial #-wise analysis is a tangible way to characterize
state-space coverage of system tests and to perform
comparative analysis for multiple test suites, even using old or
archived test data.

VI. CONCLUSION

The #-wise framework provides a meaningful mathematical
abstraction for performing state-space coverage analysis of
existing V&V test sets. The data produced in partial ¢-wise
analysis convey information about the amount of coverage and
equally importantly the distribution of test vectors within a
large state-space. This distribution is a key component of off-
nominal validation, giving systems engineers, system test
developers, and operators a way to quantify the breadth of
system-level tests. This idea coupled with evidence from the

interaction failures are a prevalent source of system errors
suggests that t-wise analysis of test plans is a valuable means
of test suite comparison.

By scoping the system model appropriately, analysis can be
performed on state-space coverage at various layers of the
system. Regardless of scope, the state-space, which grows
exponentially as components are added, is analyzed for
convergence to an ideal that only grows as the log of the
number of components, so modest modifications to the test
plan can be shown to make relatively large contributions to
test effectiveness, and improving model fidelity by adding
components is not as potentially detrimental to state-space
coverage quantifications.

Analyzing older test data within a partial t-wise context can
be a non-trivial exercise. Major difficulties may arise in
converting the stored data to a series of system model state
vectors. The important considerations here include model
definition and completeness of archival data. If the model is
deficient for the type of analysis being performed, the results
may not accurately reflect the likelihood that component
interaction failures were uncovered during testing. If the
archived data is incomplete or difficult to retrieve, the analysis
results may short-change the level of coverage actually
achieved by the system tests. These issues are present in any
sort of after-the-fact state-space coverage analysis, however,
and are not restricted to partial /~wise analysis.

As systems grow ever more complex and configurable,
methods are required to determine adequacy of system-level
tests. In many instances requirements verification and
validation of expected operating scenarios does not provide
sufficient coverage of potential system configurations. Fault-
tolerant systems, in particular, are designed to continue
operating in off-nominal or unexpected situations, so greater
emphasis must be placed on the distribution of configurations
exercised during testing. A common framework for analysis
allows apples-to-apples comparisons for choosing among
competing test plans, and provides a means to compare
different systems for adequacy in testing.

Authorized licensed use limited to: NIST Virtual Library (NVL). Downloaded on June 15,2010 at 16:48:00 UTC from IEEE Xplore. Restrictions apply.




Spacecraft 1

1.2
@
2 1
8
3 0.8
g 06
£ ——t=2
Q 04 s
S 0.2 — =4
0
O LONLOMO T OO OLOMN OO
Co.oNSNo Yoo
O O O O O O o o o o
q
Figure 1. (q,t)-Completeness for Spacecraft 1
Spacecraft 2
1.2
?
] 1
c
g 0.8
2 06
£ ——t=2
8 o4
= —|—t=3
< 02 —
g t=4
OO LONLOMLOT OO OLONLO OO~
Qo oNoNo¥coCcohaoRsR
O O O O O O o o o o
q
Figure 2. (q,t)-Completeness for Spacecraft 2
Spacecraft 3
1.2
?
8 1 r!ﬂﬂﬂﬂﬂw
5
< 0.8 2
5 - L
2 06
£ ——t=2
8 o4 —
= —a—t=3
< 02
= 0 t=4

O LALLM OO OO~
Co.oNcNo Yoo cRsD
O 0o oo oo o o o

q

Figure 3. (q,t)-Completeness for Spacecraft 3

(1
(2]

[3]

(4]

(3]

C. Perrow, Normal Accidents: Living with High Risk Technologies,
Basic Books, New York, 1984.

R. D. Kuhn, D. R. Wallace, A. M. Gallo Jr., “Software Fault Interactions
and Implications for Software Testing,” IEEE Transactions on Software
Engineering, Vol. 30, No. 6, June 2004.

Y. Lei, R. Kacker, D.R. Kuhn, V. Okun, J. Lawrence, “IPOG — a
General Strategy for t-way Testing”, IEEE Engineering of Computer
Based Systems conference, 2007.

A. P. Godbole, D. E. Skipper, R. A. Sunly, “t-Covering Arrays: Upper
Bounds and Poisson Approximations”, Combinatorics, Probability, and
Computing 5 (1996), 105-118.

D.M. Cohen, S.R. Dalal, M.L. Fredman, G.C. Patton “The AETG
System: An approach to Testing Based on Combinatorial Design.” /[EEE
Transactions on Software Engineering, Vol. 23, No. 7, July 2007.

Authorized licensed use limited to: NIST Virtual Library (NVL). Downloaded on June 15,2010 at 16:48:00 UTC from IEEE Xplore. Restrictions apply.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


