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Abstract—Modified Condition / Decision Coverage (MC / DC) is
a white box testing criteria aiming to prove that all conditions
involved in a predicate can influence the predicate value in the
desired way. Though MC/DC is a standard coverage criterion,
existing automated test data generation approaches like
CONCOLIC testing do not support MC/DC. To address this
issue we present an automated approach to generate test data
that helps to achieve an increase in MC/DC coverage of a
program under test. We use code transformation techniques
which consist of the following major steps: Identification of
predicates, Simplification of sum of product by QUINE-
McMLUSKY method, and generating empty true-false if-else
statements. This transformed program is inserted into the
CONCOLIC tester (CREST TOOL) to generate test data for
increased MC/DC coverage. Our approach helps to achieve an
increase in MC/DC coverage as compared to the traditional
CONCOLIC testing.

Keywords—MC/DC; concolic testing; CREST tool; program
code transformer; coverage analyzer

L INTRODUCTION

Software testing is the way to increase reliability of
software projects. The technique software testing is responsible
for achieving good quality software and high software
dependability. Software testing consists of the steps of
execution of a system under some conditions and compares
with expected results. The conditions should have both normal
and abnormal conditions to determine any failure under
unexpected conditions. The main goals of software testing are
divided into three categories and several subcategories as
follows:

1) Immediate Goal: Bug Discovery, Bug Prevention

2) Long-term Goals: Reliability, quality, customer
satisfaction, risk management

3) Post Implementation Goals:
cost, Improved testing process [5]
Testing strategies are mainly divided into two categories [16]:

A. Black Box Testing: The structure of software is not
considered only the functional requirements of the module are
taken under consideration. In this the software system act as a
black box taking input test data and and giving output results.

Reduced maintenance

B. White Box Testing: As everything is transparent in
glass like that in this software it visible in all aspects it is
called as glass box testing. Structure, design and code of
software should be studied for this type of testing. Also it is
called as development or structural testing.

There are several white box coverage criteria. Let us take a

sample program shown in Figure 1.
i Statement Coverage: In these coverage criteria each
and every statement of a module is executed once, we can
detect every bug. For example: If we want to cover each line,
we need to follow all test cases.

Case 1- x=y=m, where m is any number.

Case 2- x=m, y=m’, where m and m are different numbers. If
case 1 fails then all parts of the code won’t execute. Now
consider the case 2, here loop will execut.e
Case 3- x <and case 4- x >y will execute. This criterion is
very poor criteria because case 3 and case 4 are sufficient for
all statements in code. But if these both will execute case 1
will never execute so it is poor criteria.

ii. Branch Coverage: Each decision node traversed at
least once. The possible outcomes are either TRUE or FALSE.
For a last example Test cases are designed as: Test case 1-
x=y, Case- 2 x[]=y , case3-x >, case4- x<y.

iii. Modified Condition / Decision Coverage: It enhances
the condition coverage and decision coverage criteria by
showing that each condition in a decision independently
affects the result of the decision. For example, for the
expression (A OR B), test cases (TF), (FT) and (FF) provide
MC/DC.

iv. Multiple Condition Coverage: This is the strongest
criteria. Here all possible outcomes of each condition in
decision taking under consideration. It requires sufficient test
cases such that all points of entry invoked at least once. Ex. If
an AND results FALSE, no need to evaluate further steps, and
if an OR result TRUE so again no need to evaluate further
steps. Possible test cases: case 1- A=TRUE, B=TRUE, case 2-
A=TRUE, B=FALSE, case 3- A=FALSE, B=TRUE, case 4-
A=FALSE, B=FALSE.



[finclude <stdio.h>
#include <iostream.h>
int main(int arge, char *argvl])
{
int ®,y,17
cin>>x;
cin>>y;
for (i=0;x!=y;i++)

if (x<y)
¥Y=y—x;
else
X=X-Y7
}
cout<<x;
cout<<y;

return 0;

Figure 1. An example program

A. Problem Definition

In this section we will describe automated testing followed
by discussion of our work.

1) To perform Automated Testing: Testing process can
save 50% of the whole software development. Due to tight
budget limitations thorough testing is unfeasible. Automate
testing saves effort and time. There are two approaches to
automate the testing process. The first approach is to write
scripts for all the embedded test cases. This can be beneficial
for regression testing, which contains the repetition of all tests
of the system, after this some changes are made to ensure that
it does not affect the other process in the system. In this
condition it is very costly to repeat manually the same tests
every time. The second approach is to design a tool which
generates test cases automatically and run them on the system
or program to be tested. Such a tool is very difficult to
develop, but once if it is developed then it can save a big
amount of time. Using tools to perform tasks that are
repetitive, complex and time consuming that can help
eliminate the possibility of errors resulting from mental
fatigue and release humans for tasks that that can’t be
automated, such as technical reviewing [7].

2) To achieve increased MC/DC: Branch coverage is used
by automated test-generation approaches. We will extend an
existing approach to get an increase in MC/DC. Here we are
talking about CONCOLIC TESTING to achieve MC/DC. 1t is
used to achieve branch coverage. We introduce a code
transformer technique to enable concolic testing to achieve
increased MC/DC. This transformer introduces several new
branches in the program. We entered only nested conditional
statements with empty branches in the program. Constraints of
branches are necessarily satisfied to achieve an increase in
MC/DC. We then switch from transformer to concolic testing.
The generated concrete input values for the transformed code
achieve an increase in MC/DC for the program under the code.

II.  BASIC CONCEPTS

In this section we will discuss the basic concepts which
will be used our approach. This section will describe some

useful definitions, MC/DC coverage description, Boolean
derivative method and concolic testing approach.
A. Definition

1) Condition: Boolean statement without any Boolean
operator is called as condition or clause.

2) Decision: Boolean statement consisting of conditions and
zero or many Boolean operators are called as decision or
predicate. A decision with no Boolean operator is a condition.

3) Group of Conditions: Boolean statement consisting of two
or more conditions and one or more operators is called as a
group of conditions. Example: statementl: if ((A and B) or (C
and D)). Here A, B, C, D are four different conditions and (A
and B), (C and D) are two groups of conditions. Statement 1 is
nothing but the decision statement.

Name Schematic Representation Code example Truth Table
Input [j>f
Output c <]
and Gate A C:=AandB; A B C
c T T T
s T F F
F T F
F F F
or Gate A C:=AorB; A B C
c T T T
T F T
B F T T
F F F
xor Gate A C:=AxorB; A B C
c T T F
> < T F T
B
FTT
F F F
not Gate DA—D‘)—BG B :=notA; A B
T F
F T

Figure 2. Schematic representation showing different gates

B.  Modified Condition / Decision Coverage

MC/DC was designed to take the advantages of Multiple
Condition testing when retaining the linear growth of the test
cases. The main purpose of this testing is that in the
application code each and every condition in a decision
statement affects the outcome of the statement. MC/DC needs
to satisfy the followings:

e Each exit and entry point in the code is invoked.

e Each and every condition in a decision statement is

exercised for each possible output.

e Each and every possible output of every decision

statement is exercised.

e FEach and every condition in a statement is shown to

independently affect the output of the decision stated.

To understand MC/DC approach completely we need to
show the schematic representation of logical operator and the
truth table of program code. Figure 2 shows the schematic
representation of the example predicate given below [7]:
Example: Z= (A OR B) AND (C OR D)

In this example A, B, C, D is four different conditions
and Z is the output. For four conditions, we have sixteen
combinations and outcomes respectively. MC/DC looks for
the pair of test cases in which one condition changes the value
and all others will remain as it is and it affects the output.
Shaded part shows the effect of MC/DC. Figure 3 shows the
representation for sixteen combinations [7].



C. Determination of Predicates

The method of determining predicate p, has given here,
simply uses the Boolean derivative designed by Akers [2].
One benefit of this method is that the problem of redundant of
the same clause is handled finely, i.e. the fact that the clause
appearing many times is represented explicitly. For a predicate
p with variable x, let p, = true, represents the predicate p and
each occurrence of x is replaced by true and p, = false,
represents the predicate p and each occurrence of x is replaced
by false. Note here neither p, = true nor p,=false contains any
occurrences of the clause x. Now, here we combine two
expressions with the logical operator Exclusive OR:

px:px:tme@p)(:false (1)

It turns out that p, describes the exact conditions under
which the value of x determines that of p. If the values for the
clauses in py are taken so that py is true, then the truth value of
x determines the truth value of p. If the clauses in py are taken
so that p, evaluates to false, then the truth value of p is
independent of the truth value of x. Now, let’s take an
example [3]:

Consider the statement, p=x A (y Vz). If the major cause is
x, then the Boolean derivative finds truth assignments for y
and z as follows:

Px = Px=true @ Px=false
px=(true A (v V z)) @ (false A (y V 2))
px=(yVz) @ false
px=YyvVz

This shows the deterministic answer, three choices of
values make y V z true, (y = z = true), (y = true, z = false), (y =
false, z = true).

AlBJc[D|[[z]||[A[B[C]|D
T |FIF|IFIFI[F

2 |FIF|F[T|[F]|]10]s

3 [FIF|T|FI|F||1]|7

4 | FIFITIT][Fll12]s

5 |[FIT|FIF|[F 7|6
6 | F|T|F|T||T 2 5
7 [F[T|T[F|[T 3|5

8 |F T[T T[T 4

s |T|F|F[F]|[F 1] 10
o [ TIFIFIT[]T]]z2 9
M | T|F|T|F[|T]]3 9
1z | T|F|T T T]]%

3 [ T|T|F[F[[F 15 | 14
4 [T T |F[T [T 13
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e |t T TIT[[T

Figure 3. The figure shows the sixteen combinations

D. Concolic Testing Process

Concolic testing is the combinational approach of concrete
and symbolic testing. Concrete values and symbolic
constraints are most important for path execution when the
program under process. The next execution code compulsorily
takes a different path. Many concolic test generators achieve
this point by first negating one of the symbolic constraints that
evaluate the execution path and then by solving the outcome
set of constraints. This will go on till the stopping criteria are
met. There are two stopping criteria’s first having fixed
threshold value, if it exceeds it will stop further iterations and
second based on sufficient code coverage, once if it covered

sufficient coverage it stop further iterations. The concolic
testing process is carried out using the following six steps:

1) Symbolic Variables Declaration: In starting, user has to
decide which variable will be symbolic variables so that
symbolic path formula is made.

2) Instrumentation: A target source code is statically
instrumented with probes, which keep track of symbolic path
conditions from a concrete execution path when the target
code is executed. Ex: At each branch, a probe is inserted to
track the branch condition.

3) Concrete Execution: The instrumented code is compiled
and run with given input values. For the first time the target
code assigned with random values. For the second time
onwards, input values are getting from step 6.

4) Symbolic path formula X: The symbolic execution
module of the concolic testing executions collects symbolic
path conditions over the symbolic input values at every branch
point collides along the concrete execution path. Whenever s
statement of the target code is executed, a corresponding
probe inserted at s updates the symbolic structure of symbolic
variables if statements are an assignment statement, or gathers
a corresponding symbolic path condition c, if s is a branch
statement. Therefore at last symbolic path formulas X is built
at the last point of the i execution by combining all path
conditions ¢y, ¢, c; where ¢;is executed earlier than c;, for all
1<j.

5) Symbolic path formula X' for the next input values: To
find X’ we have to negate one path condition ¢; and removing
after path conditions (i.e, ¢;11, ¢,) of X' If X" is not satisfiable,
another path condition c; is negated and after path condition
are removed, till satisfiable formula is getting. If there are no
more paths to try, the algorithm stops executing.

6) Choosing the next input values: Constraints solver
generates a model that satisfies X' This model takes decision
for next concrete input values and this procedure repeats from
Step 3 again with this input value.

III. RELATED WORK

In this section we will discuss about Automated Testing for
Branch Coverage and MC/DC.

A. Automated testing for branch coverage

Automated test data generation for structural coverage is a
very known topic of software testing. Search-based testing,
symbolic testing, random testing and concolic testing are
different type of automated branch coverage testing.

1) Search-based testing
The generation of test data is like a searched based
optimization problem. McMinn [14] describes solutions in his
survey. Solutions of this problem using Evolutionary Testing
(ET) method are like Genetic Algorithm (GA) and like Hill
Climbing (HC) [4]. These solutions are to achieve branch
coverage.
2) Symbolic testing
Cristian Cadar et al. [6] Says that test data generated by
symbolic execution used by the Symbolic testing technique. J.
King [10] [11] describes that the execution assigns a symbolic



statement instead of concrete values to code variables as a
path is followed by the program structure. At last the result
will show the concrete test data that execute these paths.
3) Random testing

An ecasy technique for automated test generation is
described by Duran J. [8]. If the technical meaning contrasts
random with systematic, it is in the sense that fluctuations in
physical measurements are random (unpredictable or chaotic)
vs. systematic (causal or lawful). Patrice Godefroid et al. [15]
say random testing provides low code coverage. The then
branch of the conditional statement if (x == 100) then has
only one chance to be exercised out of 232 if x is a 32-bit
integer code input that is randomly initialized.

4) Concolic Testing

Moonzoo Kim et al. [9] says the technique combines a
concrete dynamic execution and a symbolic execution to
automatically generate test cases for path coverage is known
as concolic testing. In our approach we will use concolic tester
CREST [1] an open source concolic testing tool for C code
structures. Concolic represent CONCrete + symbOLIC tests
[16].

B. MC/DC Automatic Testing

Awedikian et al. [4] proposed an approach to automatically
generate test data to satisfy MC/DC. The steps are as
follows:
1. For each predicate, computes sets for MC/DC coverage.
2. Following the proposed fitness function, compute:
(a) Improved approach function
I. Control dependencies
II. Data dependencies
(b) Branching fitness function
3. Generate test data using Meta heuristic algorithms.

Liu X. et al. [12] proposed to replace the branch fitness
with a flag cost function that considers the data dependence
relationship between the use of the flag and its definitions and
creates a set of conditions.

IV. MC/DC TESTER

This section presents a detailed explanation of the
proposed automatic test generation approach for MC/DC.
Here we will see the formal definition and detailed description
of our approach..

A. Formal Definition

Our objective is to achieve structural coverage on a given
program code under test (X), in the context of a given
coverage criteria (Y). It uses the tester tool that aims to
achieve coverage criterion (Y'). Therefore, our aim is to
transform X to X' such that the problem of achieving coverage
in X with respect to Y is transformed into the problem of
achieving structural coverage in X' with respect to Y'. Few
defined terms are the followings:
1. COVERAGE (Y, X, M): It shows the percentage of
coverage achieved by a test suite (M) over a given program
under test (X) with respect to given coverage criteria (Y).

2. OUTPUT(X, I): It shows the output result of a program
code under test (X) subject to an input (I).

3. (X—M): It shows that a test suite (M) is generated by the
tester tool [ for the program (X) code under test. For a given
X, the idea is to transform X to X', where X'= X+Z and Z is
the code added to X such that the following requirements are
met.

R1: V: [Output(X,])=Output(X’,I)], where I is the collection of
inputs to X. The above statement’s states that Z should not
have any side effect on X. Z has a side effect if the execution
of X' produces a different result from the one produced by the
execution of X, when executed with same input I.

R2: If the test suite M1 is generated from X’ by the tester tool
L], then

IM1: [(X> — M1) A Coverage(Y’, X’, M1) = 100% ) =
(Coverage(Y, X, M1) =100%)]

The requirement states that if there exists a test suite M1 that
achieves 100% coverage on X’ with respect to Y’, then
coverage of M1 on X with respect to Y is 100%.

B. A brief Description of our approach [MT]

Our approach developing MC/DC TESTER (MT), has
central logic to extend the Concolic testing to get increased
MC/DC. Transformation of program code under test to include
extra conditions is a feasible alternative to achieve increased
MC/DC. After program transformation, we let it drive a
Concolic tester CREST to generate test suite. A proper
representation of the test data generation by our MC/DC
Tester (MT) is shown in Figure 5. MT consisting of three
components:

1. Program code transformer,
2. Tester for concolic testing,
3. Coverage Analyser.

From the Figure 4, program code under test is entered to
the transformer, and it modifies the code by generating and
adding conditional statements on the bases of the MC/DC
coverage. We use the Boolean logic simplification technique
to develop transformer. This approach converts a complex
Boolean statement into a simpler form and generates
additional statements from these simple expressions. The
transformed code is then passed to the Concolic tester which
executes all the branches of the transformed program and
automatically generates the inputs for the feasible path. The
original program code and the test data generated by the tester
for the transformed program code are passed to the coverage
analyzer. The analyzer calculates the percentage of MC/DC
achieved in the program under test by the generated test data.

C. Program Code Transformer

We named our approach Program Code Transformer
(PCT). The objective is based on the fact that MC/DC of a
program is equivalent to testing of flip-flops and logic gates.
PCT converts each predicate in an entered program code to the
standard sum-of product (SOP) form by Boolean algebra [13].
After this we use QUINE-Mc-MLUSKY Technique OR
Tabulation Method to minimize the sum of product. The
statement is then suppressed into simple conditions with



empty true and false branches and inserted in the program
before the predicate. The purpose of inserting empty true and
false branches is to avoid duplicate statement executions as the
original predicate and the statement in its branches are
retained in the program during transformation. It’s a simple
process to retain the functional equivalence of the code and
yet produces additional test cases for increased MC/DC
coverage. Thus, PCT consists of mainly three steps and the
second step consists of two sub steps as shown in Figure 5.
The pseudo-code representation of PCT is given in
Algorithml.

Idantification of predk;ahs~—>{ Genmation of SOP ‘

A

\ PCT

Qo e iy et

Transtormed Frogram

Ll
i

Program under te%

CREST TOOL

MC/DC test suile

Y
Predicate Identifier }(—" Effect Analyzer |« Test sulls reader ‘

Coverage Analyzer
werage Calculatoq > % MCI/IDC

Figure4. The Figure shows the concept of our approach
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Algorithm1: Program Code Transformer.
Input: X // X is the program in C syntax
Output: X' // X' is the transformed program
Begin
/* Identification of predicates */
for each statements € X do
if && or |joccurs in s then
1 List Predicate «— adding_in_List (s)
// List of predicates
end if
end for

/* Simplification of predicates */
for each predicate p € List Predicate do

2P SOP « gen sum_of product (p)

/I Generates in the form of SOP expression
3 P_Minterm « Convert to Minterm (P_SOP)
/I Converting in the minterm form

4 P Simplifeid < Mini_Sumofproduct Tabulation

(P_Minterm)
/I Minimizes the SOP
/* Nested if-else Generation */
5  List Statement  «

PCT(P_Simplified)

generate Nested If-else

/I Generating conditional statements
6 X' — insert_code (List_Statement,X)
// Forming in the form of C syntax
end for

7 return X'

Description of Algorithm 1

1. Identification of predicates

The objective of this step (First for loop in Algorithm 1) is to
identify the predicates in program code under test. This step is
executed once in the whole process. All conditional
expressions with Boolean operators are predicates. Further
process will proceed after this.

2. Simplification From Algorithm 1 (line 2 -4). First it
generates the sum of product standard form and then it uses
Tabulation method to minimize expression identified above.

(a) Sum of Product: Line 2 in Algorithm 1 takes a
predicate as input and generates the standard sum of product
form. Here, we may give a justification of generating sum of
product (SOP), not product of sum (POS) because the
structure of the POS will fail for OR operator condition. All
should be in AND operator condition which doesn’t show
flexibility of the standard format.

(b) Minimization: Lines 3-4 in Algorithm] are responsible
for calling another algorithm Algorithm 2 for minimizing
expressions. Here we use Quine-Mc-Mlusky Technique or
Tabulation method to minimize expression. Another technique
could be Karnaugh Map, but we will use Tabulation method
which having advantage which overcoming the problem of
Karnaugh maps.

3. Nested If-else Generation:

Using line 5-6 in Algorithm 1 the additional conditional
expressions are generated and inserted into the program code
under test. From previous step we get minimized expression in
SOP form. Using Algorithm 3, we generate empty If-else
conditions. Line 7 returns the transformed program.

The pseudo-code representation of Minimisation of SOP
Tabulation Method is given in Algorithm 2.

Algorithm2: Minimization of SOP Tabulation Method.
Input: P Minterm
Output: P Simp
Begin
/* Minterm to Binary form */
for each min term meP Minterm do
1 List M « Convert to binary (minterm)
// Listing the binary form after convertion from minterm
end for
2 List L « sort(List M)
//According to the number of one in each binary No.
/* comparison of groups and marking of un-compared group*/
for each List1 €L do
for cach group first to group last &€ groups do
for each bit&total bits do
3 one bit diff term <« Compare (grp current,
grp_next) // Comparing with groups
end for



if 1 _bit diff term=1 && existed legal dash position
then
4 bit will replaced with char — and put chekchar t
else
5 put check char # for uncompared group
end if
end for
end for
/* Selection of prime implicant */
6 Prime Implicant « Uncompared anymore and indicated
with */* Selection of essential
Prime implicant */
7 essential Prime Implicant «—Coveragetable(minterms,Prime
Implicant)
// Marking essential elements
/* According to PATRIC METHOD */
8 simplified function P_Simp«—assigning variables and
compliment variables to test Prime Implicant

Description of Algorithm 2

Algorithm 2 performs mainly five steps. Lines 1-2 show the
conversion of minterm to binary form. Lines 3-5 shows the
comparison between groups and marking un-compared group.
Line 6 determines prime implicant. Line 7 determines
essential prime implicant. Line 8 shows the use of Patrik’s
method to get simplified function. The pseudo code
representation for generating empty if-else conditional
statements is given in Algorithm 3.

#include <stdio.h>

godboley Weight (int p, int g, int r, int s)

int main(int argc, char *argv[])

{

godboley Weight (73,65,89,95);

return 0;

}

godboley Weight (int p, int g, int r, int s){
if ((p>70)&&((g<B0) || (x<S0) || (5<100))){
printf (“weight must be more than 70 kg “); 1}
elseq
printf (“weight may be more or less than 70 kg”);}

Figure 4. An example showing concept of PCT

Algorithm3: PCT generateNestedIfElse.

Input: P // minimized SOP predicate P
Output: Statement list /list of statements in C syntax
Begin
for cach && connected cond _grp € p do
for each condition a € cond_grp do
if a is the first condition then
1 make an if statement m with a as the condition
2 Statement_list«—add list(m)
else
3 makes a nested if statement m with a as the condition
4 making an empty Truebranch Tb and an empty
Falsebranch Fb in order,
5 Statement_list«—add list(strcat(m,Tb,Fb))
end if
end for

6make an empty False branch Fb for the first condition
7 Statement_list«—add list(Fb)

end for

for cach condition € p and =€ any cond grp do
8 repeat lines 1, 4 and 5

end for

if P is an else if predicate then

9 make an if(false) statement m

10make an empty Truebranch Tb

11Statement list«—add list(strcat(m,Tb))

end if

12 return Statement list

Description of Algorithm 3

The PCT generateNestedIfElse method decomposes the
minimized SOP expression into a set of nested if else
constructs. The minimized SOP expression contains simple
conditions or groups of conditions connected with OR
operator. The conditions within a group of conditions are
connected with AND operators. For every condition in each
group. This method creates nested if conditions and
corresponding else conditions (Lines 1-7 in Algorithm 3). This
ensures that each condition is evaluated to both true and false
values. The iteration over all the groups ensures that the
process is applied to every condition in the predicate. Line &
repeats these steps for simple condition if they are part of the
minimized SOP expression. Lines 9-11 insert a dummy if
statements in the program if the identified predicate was an
else-if predicate. Line 12 returns list of statements. The
generated nested if-else statements are then inserted into the
program under test before the particular predicate. The
insert Code method in Algorithm 1 performs this task.

Example of PCT:

We explain the working of the PCT with an example.
Consider the example of godboleyWeight function shown in
Figure 8. After identifying the predicates, we generate SOP
form and minimize it using Tabulation method; We get the
following form: ((p > 70) && (q < 80)) || ((p > 70) && (r <
90)) || ((p > 70) && (s < 100)); The transformed code for
godboleyWeight function is shown in following Figure 9. The
above program contains empty true and false branches. This
confirms that the Transformation of code does not have any
effect on the program because there are no executable
statements in these empty branches.

2. Complexity of PCT

The overall time complexity of PCT is O(n+mn)=0O(mn),
where m is the number of predicates in a program and n is the
number of statements in a program code.



#include <stdio.h>
godboley_Weight (int p, int g, int ¥, int s)
int main(int arge, char *argv[])
{
godboley Weight (75,65,8%,95);
return 0;
H
godboley Weight (int p,int g, int r,int s){
1f(p>»50)
1if(g<80)
{1}
else{ }
else{ }
if (p>50)
1f(r<50)
{1
else{ }
else{ }
if (p>50)
1f(5<100)
{1}
else{ }
else{ }
1f ((p>70) &&((g<B80) || (x<50) || (5<100})) {
printf (“"weight must be more than 70 kg “); }
else{
printf (“weight may be more or less than 70 kg”)i:}
H

Figure 5. Transformed form of figure8

D. Concolic Testing

The transformed program of a program code under test
from the PCT is passed to the CREST TOOL. This tester
achieves branch coverage through random test generation.
Concolic tester is a combination of concrete and symbolic
testing. The extra generated expressions lead to generation of
extra test cases for the transformed program. Because of
random strategy different runs of the concolic tester may not
generate identical test cases. The generated test cases depend
on the path on each run. All test cases are stored in text files
which form a test suite.

E. MC/DC Coverage Analyser
It determines the MC/DC coverage achieved by a test suite. It
is required to calculate the extent to which a program feature
has been performed by test cases. In our approach, it is
essentially used to calculate if there are any changes in
MC/DC coverage performed by the test cases generated by the
CREST TOOL using our approach. Coverage Analyser (CA)
examines the extent to which the independent effect of the
component conditions on the calculation of each predicate of
the test data takes place. The MC/DC coverage achieved by
the test cases T for program input p denoted by MC/DC
coverage is calculated by the formula:

MC/DC coverage = (i on I 1+ ZijonC_1) X 100  (2)

Algorithm4:MC/DC COVERAGE ANALYSER
Input:X,Test Suite / Program X and Test Suite obtained
Output:MC/DCcoverage // % MC/DC achieved for X
Begin
/*I1dentification of predicates™®/
for each statement s€X do

if && or ||occurs in s then

1 List_Predicate «— adding_in_List(s)

end if

end for

/* Determine the outcomes */
for each predicate p€List Predicate do
for each condition c€p do
for cach test case t d € Test Suite do
if ¢ evaluates to TRUE and calculate the outcome of p
with t d
then
2 True Flag«—TRUE
end if
if c evaluates to FALSE and calculate the outcome of p
without t d then
3 False Flag«—TRUE
end if
end for
if both True Flag and False Flag are TRUE then
41 Liste—adding in List(c)
end if
5 C List«—adding_in_ List(c)
end for
end for
/* Calculating the MC/DC coverage percentage */
6 MC DC COVERAGE«(SIZEOF(I_List) SIZEOF(C
List))x 100%

Description of Algorithm 4

Algorithm 4 describes the coverage analyzer. It takes a
program and test suite as input and produces coverage
percentage. Line 1 shows identification of predicates. Lines 2-
5 show the determination of outcomes. Line 6 calculates the
coverage percentage.

V. IMPLEMENTATION

In this section we will see a performance of concolic
tester i.e CREST TOOL. Crest tool is the tester to execute
concolic testing. We need to insert one program then it gives
test suite and coverage as an output. It's based on three
different strategy a) DFS b) CFG and c¢) RANDOM. In
following figures we have taken ‘DFS’ strategy. Stopping
criteria are either threshold value or till all branches covered.
The step by step process is shown in figure 10 to 13.

€
print (*Godboley weight say be nore or less than 70 ka'); &

return o;
}

C v TabWidth: v Ln 28, Col 1 INS
root@sangharatna-lap... B fathal.c (~/Documents}...

3 43 Applications Places System

Figure 6. An example of program to demonstrate crest tool



Figure 7. This shows the compilation and execution of program which gives
the number of branches and nodes
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Figure 8. Input file consists of a test data set
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Figure 9. The coverage file shows the covered nodes

VI. CONCLUSION

In this work we have proposed a novel approach to
automatically increase the MC/DC coverage of a program

under test. Here we have presented an approach to automate
the test data generation procedure to achieve increased
MC/DC coverage. We have used existing concolic tester i.e
crest tool with a code transformer based on sum of product
(SOP) boolean logical concept to generate test data for
MC/DC. Transformer follows four steps including
minimization of sum of product by Tabulation Method. Code
transformer gives an automated implementation of the boolean
Derivative method. Also we have proposed the algorithm for
coverage analyzer which calculates the coverage percentage.
After observing the whole concept we conclude that we got
increased in MC/DC coverage.

REFERENCES

[1] Crest tool. Website. http://www.code.google.com/p/crest.
[2] Akers, S. B. On a theory of boolean functions. Journal
Applied Mathematics, 7(4), pp. 487 — 498.

[3] Ammann, P., Offutt, J., and Huang, H. Coverage criteria for logical
expressions. 14" International Symposium on Software Reliability
Engineering (ISSRE03), IEEE Computer

Society Press, pp. 99-107.

[4] Awedikian, Z., Ayari, K., and Antoniol., G. MC/DC automatic test input
data generation. GECCO’09, Ed., ACM, pp. Pages 1657-1664. In proceedings
of the 11th Annual conference on Genetic and evolutionary computation.

[5] Chauhan, N. Software Testing Principles and Practices, 1st ed.
9780198061847. Oxford University Press ,YMCA Library Building, Jai Singh
Road, New Delhi 110001, Naresh

Chauhan, Assistant Professor, Dept. of Computer Engineering YMCA
University of Science and Technology Faridabad, 31st Jan 2010.

[6] Cristian Cadar, D. D., and Engler, D. Klee:unassisted and automatic
generation of high-coverage tests for complex system programs. In Software
Maintenance (San Diego, CA, December 2008), In USENIX Symposium on
Operating Systems Design and Implementation (OSDI 2008).

[7] Hayhurst, K. J., Veerhusen, D. S., Chilenski, J. J., and Rierson, L. K. A
practical tutorial on modified condition/ decision coverage. National
Aeronautics and Space Administration , Langley Research Center Hampton,
Virginia 23681-2199.

[8] J., D., and Ntafos, S. An evaluation of random testing. IEEE Trans.
Software Eng.SE-10 (July 1984), 438-444.

[9] Kim, M., Kim, Y., and Choi, Y. Concolic testing of the multi-sector read
operation for flash storage platform software. Under Consideration for
publication in Formal Aspects of Computing (2011). CS Dept. KAIST,
Daejeon,South Korea and School of EECS, Kyungpook National University,
Daegu, South Korea.

[10] King, J. A new approach to program testing. In proceedings of the
International Conference on Reliable Software, ACM press, pp. 228-233.

[11] King, J. Symbolic execution and program testing. Communications of the
ACM,19(7),

ACM press, pp. 385-394.

[12] Liu X., Liu H., W. B. C. P., and X., C. A unified fitness function
calculation rule for flag conditions to improve evolutionary testing. In
proceeding of the 20th IEEE/ACM international conference on Automated
Software Engineering, ACM, pp. 337-341.

[13] Mano, M. Digital Design, 3rd ed. Prentice Hall PTR, Upper Saddle
River, NJ, USA, 2001.

[14] McMinn, P. Search-based software test data generation. a
survey:Research articles. Softw. Test. Verif. Reliab. (JUNE 2004), 105-156.
[15] Patrice Godefroid, N. K., and Sen, K. Dart: directed automated random
testing. In proceeding of the 2005 ACM SIGPLAM conference on
Programming Language Design and Implementation, PLDI’05, ACM, pp.
213-223.

[16] A. Das, “Automatic Genereation of MC / DC Test Data”, M. Tech.
thesis, IIT, Kharagpur, April 2012.

Society Industrial




<<
  /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 1.7
  /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 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
    /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
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /SimSun-PUA
    /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


