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1.

Technical Report -UTEP-CS-05-14
Supporting Documentation for the SPS-Prospec Case Study

Salamah Salamah and Ann Gates
Computer Science Department,
University of Texas at El Paso

isalamah@utep.edu, agates @cs.utep.edu

Introduction

In spring of 2005 a case study was conducted to compare the correctness of the
LTL formulas generated by the Prospec tool [1] and the Specification Pattern
System (SPS) [2]. The objective of the case study was to discover any
inconsistencies in the semantics of the generated LTL formulas for pattern/scope
combinations [2], and the natural language description provided by Prospec and
SPS.

The purpose of this document is to present the material that was used during the
case study, and to document how the classification of the patterns and scopes of
each trial was validated.

Along with this introductory Section, this document consists of two more sections
in addition to the references. Section 2 provides the methodology of the case
study along with all the testing material. Section 3 provides screenshot description

of testing LTL formulas using Xspin; the graphical interface to Spin.

Mthodology

The semantics of the LTL formulas were verified using the SPIN model checker.

There is a test suite for the following patterns: universality, absence, existence,



response, and precedence. Each test suite includes several tests for each of the
scopes associated to a given pattern. Tables1-8 provide the equivalence class and
boundary value analysis testing of some of the pattern/scope combinations
considered in this case study. Table 9 describes the elements considered in the test
suite documentation. Figure 1 presents the Promela code used in testing the LTL
formulas in Spin. The remaining tables show the actual test cases and actual
results returned by Spin. Note that for the sake of consistency, the proposition Q
in SPS was replaced by L, and similarly, the proposition S was replaced by Q in

the test cases.

#define limit 20

byte i = 0;
proctype seq( )
{

do

2o < limit) -> i =i+1;

o (i == limit) -> break;

od;
b
init
{

run seq()
}

Figure 1. Promela Code Used in the Case Study
Table 1: Absence-Global

EQUIVALENCE TEST CASES WITH BOUNDARY EXPECTED RESULTS
CLASSES ON P
P does not holdin | 1. 1. Valid
any state
P holds in some 2.P 2. Not valid
states 3. P 3. Not valid




| 4. Not valid

Table 2: Absence-Before R

EQUIVALENCE TEST CASES WITH BOUNDARY ANALYSIS AND EXPECTED RESULTS
CLASSESON P EQUIVALENCE CLASSES ON R
P does not hold 1. R holds in first state:
in any state of the | a) R la. Valid
interval b) R 1b. Valid
P

2. R holds in last state:

a) R 2a. Valid

b) R 2b. Valid

P

3. R holds in other states: 3a. Valid

a) R 3b. Valid

b) R

P 3c. Valid

¢) —-R-——-- PR-------- ’

4. Interval is not built 4a. Valid

a)

b) I 4b. Valid
P holds in some 5. R holds in first state:
state of the a) R-——--P--—eee - 5a. Valid
interval b) RP 5b. Valid

6. R holds in last state:

a) P R 6a. Not valid

3] e PR 6b. Not valid

7. R holds in other states: 7a. Not valid

a) PR 7b. Valid

b) RP

Table 4: Absence-After L

EQUIVALENCE TEST CASES WITH BOUNDARY ANALYSIS AND EXPECTED RESULTS
CLASSESONP EQUIVALENCE CLASSES ON L
P does not hold 1. L holds in first state: L 1. Valid
in any state 2. L holds in last state: L 2. Valid

3. L holds in other states: ---------- L--—-- 3. Valid

4. L does not occur: 4. Valid

P holds in some

5. L holds in first state:




states a) L--—--P-meemmm e 5a. Not valid
b)L 5b. Not valid
P 5c. Not valid
c)LP
6. L holds in last state:
a) P L 6a. Valid
b) —--mommmmmn e PL 6b. Valid
c) L 6¢. Not valid
P
7. L holds in other states:
a) PL 7a. Valid
b) L 7b. Not valid
o) LP 7c. Not valid
8. L holds in multiple states: ----L----P---L-------- 8. Not valid
9. L does not occur: P P 9. Not valid
Table 5: Absence-Between L-R
EQUIVALENCE TEST CASES WITH BOUNDARY ANALYSIS AND EXPECTED RESULTS
CLASSESON P EQUIVALENCE CLASSES ON L-R
P does not hold 1. The interval is not made:
in any state a)L la. Valid
b) R L 1b. Valid
c) R lc. Valid
d) ----L 1d. Valid
R le. Valid
e)
2. A single interval is made: 2a. Valid
a) L holds in first state: L R 2b. Valid
b) R holds in last state: L R 2¢. Valid
¢) L-R hold in other states: ----- L-----R-----
3. Multiple intervals are made: 3. Valid
L-----R--—---- L-----R----L---R
4. Nested intervals are made: 4a. Valid
a) L L R 4b. Valid
b) --—---- L------ L-----R----R-----
P holds in some 5. The interval is not made:
states a)L P S5a. Valid
b) R P----L P----- 5b. Valid
c) P R 5c. Valid




d)—L

e) P

6. A single interval is made:
a) L holds in first state:
i. LP----R-----meme-

. L---- R
P

ii. L----PR------—---

Vi. L------R--L--P--

b) R holds in last state:

I LP----R

1. ~mmmmmmmmmmee- L---—--R
P

1l PL R

1V, =mmmmmmmmeeeee L----PR

V. mmmmmmmmemmeeee- L----R

P

1. —mmmmmmmeee LP----R-----
1. ==mmmmmmmme L-----R-----
P
iii. PL R
iV, ==--me- L----PR------
v L----R
P
Vi, =mmmmmmmmeeen L-----RP

7. Multiple intervals are made:
a) L-----R------- L------ R----L-P-R
b) L-----R---P---L-----R----L----R

8. Nested intervals are made:

5d. Valid

Se. Valid

6ai. Not valid

6aii. Not valid

6aiii. Not valid
6aiv. Valid

6av. Valid
6avi. Valid

6bi. Not valid
6bii. Not valid

6biii. Valid
6biv. Not valid
6bv. Valid

6¢i. Not valid
6cii. Not valid
6ciii. Valid
6c¢civ. Not valid
6¢cv. Valid
6cvi. Valid

7a. Not valid
7b. Valid

8a. Not valid
8b. Not valid

0 L L Reweo. p.. 8c. Vah.d
8d. Valid
d) ----P-L---o-ooLoooR 8c. Valid
e) -----—- L--mee- L--—-- R--P--R---- )
P holds in some 5. The interval is not made:
states a)L P 5a. Valid
b) R P----L P----- 5b. Valid
c) P R 5c. Valid




d)—L

e) P

6. A single interval is made:
a) L holds in first state:

i. LP----R-—m--
il. L-—---Re-mmmmeev
P
iii. L----PR----------
L7700 (P, » O —
P
v. L--—--- 2] S —

Vi. L------R--L--P--

b) R holds in last state:

I LP----R

1. ~mmmmmmmmmmee- L---—--R
P

1l PL R

1V, =mmmmmmmmeeeee L----PR

V. mmmmmmmmemmeeee- L----R

P

1. —mmmmmmmeee LP----R-----
1. ==mmmmmmmme L-----R-----
P

iii. PL R

iV, ==--me- L----PR------
v L----R

P
Vi, =mmmmmmmmeeen L-----RP

7. Multiple intervals are made:
a) L---—--R------- L------ R----L-P-R
b) L-----R---P---L-----R----L----R

8. Nested intervals are made:

5d. Valid

Se. Valid

6ai. Not valid

6aii. Not valid

6aiii. Not valid
6aiv. Valid

6av. Valid
6avi. Valid

6bi. Not valid
6bii. Not valid
6biii. Valid
6biv. Not valid
6bv. Valid

6¢i. Not valid
6cii. Not valid

6ciii. Valid
6c¢civ. Not valid
6¢cv. Valid
6cvi. Valid

7a. Not valid
7b. Valid

8a. Not valid

a) --mLeoPorLoeoe R 8b. Not valid
) J— PR L----P--R-emm- .
8c. Valid
<) L L-----R-----P-- :
8d. Valid
d) ----P-L---eoo-LoeoR 8¢. Valid
S J—  — L-----R--P--R---- !
Table 6: Existence- After L Until R
EQUIVALENCE TEST CASES WITH BOUNDARY ANALYSIS AND EXPECTED RESULTS
CLASSES ON P EQUIVALENCE CLASSES ON L-R




P does not hold
in any state of the
interval

1. The interval is not made:

a) R
b) ----L

R
c)

2. A single interval is made:
a) L holds in first state:

i. L R

il. L-——-R--mmmmmee -
P

ii. L----- RP---meoe-

iv. L

b) R holds in last state:
1. PL R

T — LR
P

¢) L-R hold in other states: R------- S

3. Multiple intervals are made:
a) L---—--R------- L-----R----L----
b) L-----R---P---L-----R----L----

4. Nested intervals are made:

a) L L R-----P--
b) --—--P-L L R

c) ------ L------- L-----R--P--R----

la. Valid
1b. Valid
le. Valid

2ai. Not valid
2aii. Not valid
2aiii. Not valid
2aiv. Not valid

2bi. Not valid
2bii. Not valid
2 c. Not valid

3a. Not valid
3b. Not valid

4a. Not valid
4b. Not valid
4c¢. Not valid

P holds in the
interval

5. A single interval is made:
a) L holds in first state:

i. LP---R-----mmmem-
ii. L-----R---mmmmmmm-
P
iii. L----PR----------
iv. L P
b) R holds in last state:
I mmmmmmemeeeee LP----R
1. =mmmmmmmmmmmee L-----R
P
i, =mmmmmmmmmmees L----PR
¢) L-R hold in other states:
1. —mmmmmmeeen LP----R-----
1. ==mmmmmmmme L-----R-----
P
iii, =-------- L----PR------

6. Multiple intervals are made:
a. L--P---R------- L----R----L---
c. L--P---R---L---P---R----L-P--

Sai. Valid
Saii. Valid
Saiii. Valid
Saiv. Valid

Sbi. Valid

Sbii. Valid

Sbiii. Valid

Sci. Valid

Scii. Valid
Sciiii. Valid

6a. Not valid
6b. Valid




7. Nested intervals are made:
a) ------ L----P-—--L--——-- R -
b) L L----- P

7a. Not valid
(Prospec)
Valid (SPS)
7b. Valid

Table 7: Precedence (T precedes P)- Between L and R

EQUIVALENCE TEST CASES WITH BOUNDARY ANALYSIS AND EXPECTED RESULTS
CLASSESONP EQUIVALENCE CLASSES ON L-R
T does not 1. The interval is not made:
precede Pinany | a) P R la. Valid
state of the b) ----L 1b. Valid
interval 11§ lc. Valid
¢) -—~L---P 1d. Valid
d) P le. Valid
e)R P----L

2. A single interval is made:
a) L holds in first state:
i. L--P-—--R-----memee-
ii. L---T----R------------
iii. L---P--T--R------------
iv. L----R------m----

b) R holds in last state:

i. PL-—--R
T — LR

P
T P— L--P-—R
L — L--P-T-R
T — L--T-—R

3. Multiple intervals are made:
a) L-----R------- L---P--R-------
b) L-----R---P---L-----R-------

4. Nested intervals are made:

2ai. Not valid
2aii. Valid
2aiii. Not valid
2aiv. Valid

2av. Valid
2avi. Not valid

2bi. Valid
2bii. Valid
2biii. Not valid
2biv. Not valid
2bv. Valid

3a. Not valid
3b. Valid

4a. Not valid

4b. Not valid

4c. Valid

4d. Valid (in SPS)




Not valid (in Prospec)

P precedes Q in
the interval

5. A single interval is made:
a) L holds in first state:
i. LT-P---R------m----
ii. LP----R-----m----
T
iii. L---TPR----------

T LTP---R
. —=mmmmmmmmeee- LP----R
T
fii., =---m--mm-m-e- L--T-PR

¢) L-R hold in other states:
1. —mmmemeee L--T--P--R-----
iii, --------- L--T--P-R------

6. Multiple intervals are made:
a. L-T-P---R-------L----R----LPR
c. L-TP---R---L--T-P---R----L-P--

7. Nested intervals are made:

a) --—---—- L----P---L------- R--—-m--
b) L L--—---P

c) ------ L----T--L----P--—--- R--—---

Sai. Valid
Saii. Valid
Saiii. Valid

Sbi.
Sbii.

Valid
Valid

Sbiii. Valid

5ci. Valid
Scii. Valid
Sciiii. Valid

6a. Not valid
6b. Valid

7a. Not valid
7b. Valid

7c. Valid in SPS
7c. Not valid in

Prospec
Table 8: - Existence of P Between L and R
EQUIVALENCE TEST CASES WITH BOUNDARY ANALYSIS AND EXPECTED RESULTS
CLASSES ON P EQUIVALENCE CLASSES ON L-R
P does not hold 1. The interval is not made:
in any state of the | a) R la. Valid
interval b) ----L 1b. Valid
R lc. Valid
c)
2. A single interval is made:
a) L holds in first state:
i L R 2ai. Not valid
ii. L----Re-mmmmoeeee 2aii. Not valid
P 2aiii. Not valid
iil, Lr---RP-----ooe- 2aiv. Not valid
iv. L

b) R holds in last state:




¢) L-R hold in other states: R------- P-—--L---e -

3. Multiple intervals are made:
a) L-----R------- L-----R----L----
b) L-----R---P---L-----R----L----

4. Nested intervals are made:
a) L L R----- P--

b) ——-P-L LR
S -  P— L-----R--P--R—--

2bi. Not valid
2bii. Not valid
2 c¢. Not valid

3a. Not valid
3b. Not valid

4a. Not valid
4b. Not valid
4c. Not valid

P holds in some
state of the
interval

5. A single interval is made:
a) L holds in first state:

i. LP-—--R--mmmmmeev

ST S, o F———
P

iii. L----PR----------

iv. L P

T LP----R
T L-----R
P
fii., =-m-mm-mmmm-e- L----PR

1 —mmmmmmeeee LP----R-----

. ---mm--eme- L-----R-----
P

iii, =-------- L----PR------

6. Multiple intervals are made:
a. L--P---R------- L----R----L---
c. L--P---R---L---P---R----L-P--

7. Nested intervals are made:

) P— N S G : S—

b) L L----P

Sai. Valid
Saii. Valid
Saiii. Valid
Saiv. Valid

5bi. Valid

Sbii. Valid

Sbiii. Valid

Sci. Valid

Scii. Valid
Sciiii. Valid

6a. Not valid
6b. Valid

7a. Not valid
7b. Valid




Table 9: Test Cases Description



ELEMENT

DESCRIPTION

TEST#

The test number in the test suite. Additionally, it describes the trace of
computation to be tested. The trace is read as follows. A dash (-) implies
that none of the propositions is frue at that state. A letter symbol implies
that the proposition is valid at that state. Displaying two letters (one on
top of the other) implies that both propositions are valid at that state. For
instance, in trace 1 --p--7—
¢

no proposition is valid on states 0, 1, 3. 4, and 6. Let p, 7, and r denote
propositions, then p holds in state 2 and 7 and f hold in state 5.

PATTERN

Names the pattern being tested, e.g.. Absence of (p), Existence of (p),
Universality of (p), Precedence (t precedes p), Response (f responds to
p)

SCOPE

Names the pattern being tested, e.g., Global, Before R, After L. Between
L and R, After L until R.

FORMULA

The LTL formula describing the pattern and scope. This formula was
tested by the SPIN model checker. Because SPIN does not support the
wealk until (W) operator, the LTL equivalence was used instead.

P,T,L,.R

Provides a description of the propositions as they were entered in the
SPIN LTL property panel. For example P: (i == 0) asserts that P is frue
when program variable 7 is equal to 0. Depending on the pattern and
scope, some of these propositions might not be used in the test case. For
example, in a response pattern with a global scope, only P and T are
present.

INTERVAL

Specifies whether the interval defined by the scope can be built in the
trace of computation given by the test case. Consider the scope Between
L and R. For trace - - L - P - R -, the interval is built and for trace- L - P -
-, the interval is not built.

EXPECTED
RESULT

Result expected by visual inspection.

ACTUAL
RESULT

Result returned by the SPIN model checker.

Table1. Test suite for the absence pattern in Prospec.

Test#1 :------
Pattern : Absence (p)

Scope : Global

- Test#2: PPPPPPPPPP

Pattern : Absence (p)
Scope : Global

Formula: — (0 P)

P: (i>limit+ 1)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Formula: — (0 P)

P: (i <= limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Pattern : Absence (p)

Test#4:P---------
Pattern : Absence (p)




Scope : Global

Formula: — (0 P)

P : (i == limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Scope : Global

Formula: — (0 P)
P:i=0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))
P:( <0)

R : (i == limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6:P--------- R
Pattern : Absence (p)

Scope : Before R

Formula: R — (= (=R U P))
P:(i ==0)

R : (i == limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#7:---P--R---
Pattern : Absence (p)

Scope : Before R

Formula: OR — (- (—R U P))
P:(G ==3)

R:(i==06)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#8:----------
Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))
P:(G <0)

R: (i>limit + 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#9:---RPPPPPP
Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))
P:( >3)

R:(i==3)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#10:---RPPPPPP
P

Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))

P:(G >=3)

R:({==3)

Interval: Yes

Expected Result: No violation

Actual Result: Violation

Test#10:---R -- P ---R
Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))
P:( ==6)

R: (@{==31li==Ilimit)
Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#11 :R---------
Pattern : Absence (p)

Scope : Before R

Formula: OR —» (= (=R U P))
P:(G <0)

R:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#12 :L---------

Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:(G <0)

L:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#13:P--------
L

Test #14 :PPP----- - -
L




Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:i ==0)

L:i==0)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:(G <=2)

L:(i==2)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #15: PPL -------

Pattern : Absence (p)

Scope : After L

Formula: —~(L) W (L A —(0 P))
Formula: —L Il (=L U (L A (0 P))
P:(i<=1)

L:i==2)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#16:-LP---------
Pattern : Absence (p)

Scope : After L

Formula: ~(L) W (L A (0 P))
Formula: —L Il (=L U (L A (0 P))
P:(i==2)

L:i==1)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#17 . PPPPPPPPPP
Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:(G >=0)

L:3i<0)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#18 : - - - - ------

Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:(G <0)

L:@G>limit+ 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#19 :----------

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) —» (= (—R UP))
P:( <0)

L:@G>limit+1)

R:( <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#20 : RPPPP---L

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) —» (= (—R UP))
P:(i>0)&& (<))

L : (i == limit)

R:(i==0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#21:-L--P-----

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) —» (= (—R UP))
P:i==4

L:i==1)

R:({ <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#22 :L---------
P
R
Pattern : Absence (p)
Scope : Between L - R
Formula: ((L A —(R) AOR) —» (= (—R U P))
P:(i ==0)
L:i==0)
R: i==0)
Interval: No
Expected Result: No violation
Actual Result: No violation

Test#23:L-P-R-----

Pattern : Absence (p)

Scope : Between L - R

Formula: (L A—(R)AOR) > (= (=R UP))

Test#24 :L-------- R
P

Pattern : Absence (p)

Scope : Between L - R




P:(G==2)

L:i==0)

R: (i==4)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Formula: ((L A —=(R) AOR) = (= (—R UP))

P:( ==0)
L:(i==0)
R: (i==Ilimit)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#25 : L--------- R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) = (= (=R UP))
P:(G <0)

L:i==0)

R: (i==limit)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#26:---L-R-----
P
Pattern : Absence (p)
Scope : Between L - R
Formula: ((L A —(R) AOR) —» (= (—R U P))
P:(i==5)
L:(i==3)
R: i==5)
Interval: Yes
Expected Result: No violation
Actual Result: Violation

Test#27.--L--R-L-P-

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) = (= (=R UP))
P: (i ==limit- 1)

L:i==2)IIi==7)

R: (i==5)

Interval: Yes ... No

Expected Result: No violation

Actual Result: No violation

Test#28:-L--R-LP-R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) = (= (—R U P))
P:(i=7)

L:((i==1)I3G==06))

R:({==1limit) I i==4)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#30:-L--R-L--R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—=(R) AO0R) = (= (=R UP))
P: (G >1)

L:((i==DIl@{==06))

R:(i==1limit) | i==4)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#31:-L--R-L--R

P P
Pattern : Absence (p)
Scope : Between L - R
Formula: ((L A —=(R) AOR) = (= (—R UP))
P: (G ==4) Il (i ==limit))
L:((i=DI==06))
R:({==1limit) I i==4)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Test#32:-L--R-L--R

P
Pattern : Absence (p)
Scope : Between L - R
Formula: ((L A—=(R) AO0R) = (= (=R UP))
P:(i==4)
L:(i==DIl3{==6))
R:({==limit) Il G ==4)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Test#32:-L--R -L--R

P
Pattern : Absence (p)
Scope : Between L - R
Formula: ((L A —=(R) AOR) = (= (—R UP))
P: (i==limit)
L:(i=1Ill3{==6))
R:({==1limit) li==4)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Test#33 :----------

Pattern : Absence (p)

Scope : After L — Until R

Formula: (L A—(R) > (= (=R UP))

Test#34:--P----R--

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (—R UP))




P: (i>limit + 1)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation
Actual Result: No violation

P:(i==2)
L : (i == limit + 2)
R:(i==7)

Interval: No
Expected Result: No violation
Actual Result: No violation

Test#35: PPPPPPPPPP

Pattern : Absence (p)

Scope : After L — Until R

Formula: (L A—(R)—> (= (=R UP))
P:(i >=0)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#36:-L-------- R
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: (LA—(R)—> (= (—RUP))

P:(i ==0)
L:(i==1)
R : (i = =limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#37 :-L-------- R
P

Pattern : Absence (p)

Scope : After L — Until R

Formula: (L A—(R)—> (= (=R UP))

P:Gi==1)

L:i==1)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#38 : L -------- R

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (=R UP))
P:(i <0)

L:i==0)

R : (i = =limit)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#39 :-L------- PR

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—-(R)— (= (—RUP))
P:(i==1limit- 1)

L:(i==1)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#40 : -LR--------
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: (LA—=(R) > (= (=R UP))

P:(i ==1)
L:Gi==1)
R:(i==2)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#41 :-LR--------
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: (LA—(R)—> (= (=R UP))

P:(i ==2)
L:(i==1)
R:(i==2)

Interval: Yes
Expected Result: No violation
Actual Result: Violation

Test#42 :L--------- P

Pattern : Absence (p)
Scope : After L — Until R
Formula: (LA—(R)—> (= (=R UP))

P: (i == limit)
L:(i==0)
R:(i<0)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#43 : L ----------

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (=R UP))

Test#44:L--R-L-PP-

Pattern : Absence (p)
Scope : After L — Until R




P:G <0

L:(i==0)

R:(i>1)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Formula: (L A—=(R)— (= (—R UP))
P:i=7)113G==28)
L:(i==0)3G==5))

R:(@{i==3))

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#45:L--R-L----

Pattern : Absence (p)

Scope : After L — Until R

Formula: (L A—(R)— (= (=R UP))
P:(i<0)

L:((i==0)l(@{==5))

R: (i==3))

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#46:L--R-L---R

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (—R UP))
P:(i<0)

L:((i==0)l@{==5))

R: (i==3)) Il (i == limit)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#47 :L--R--L---R
P P

Pattern : Absence (p)

Scope : After L — Until R

Formula: (L A—(R)— (= (=R UP))

P:(i==01li==06)

L: ((i==0)l({==06))

R: (i==3)) Il i == limit)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#47 :L--R--L---R
P

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (—R UP))

P:(i==0)

L:((i==0)l@{==5))

R: (i==3)) Il (i == limit)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#48 : L--R--L---R
P

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (=R UP))

P:(i==0)

L: (i==0)(3G==06))

R: (i==23)) Il (i ==limit)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#50 :L--R--L---R
P P
Pattern : Absence (p)
Scope : After L — Until R
Formula: (LA—(R)—> (= (=R UP))
P: (i==31li==limit)
L:((i==0)(3{==06))
R: (i==23)) Il (i==limit)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Test#51:L--R--L---R
P

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (=R UP))

P:(i==3)

L: ((i==0)({==06))

R: (i==3)) Il i == limit)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: Violation

Test#52:L--R--L---R
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: (LA—(R)—> (= (=R UP))
P : (i == limit)
L:((i==0)l(==06))
R: (i==3)) Il (i == limit)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Test#4:------ P--eome - -
Pattern : Absence (p)

Scope : Global

Formula: — (0 P)

Test#3:------ R-----
Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))




P: i==5)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

P: (i ==600)

R:(i==06)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#5a:R ---P--------
Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))
P:(1 ==4)

R: (i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#5b:R------- - ----
P

Pattern : Absence (p)

Scope : Before R

Formula: R — (= (=R U P))

P:(i ==0)

R:(i==0)

Interval: Yes

Expected Result: No violation

Actual Result: Violation

Test #5¢ : RP--- - -------

Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))
P:G==1)

R:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6b :--- - ------- PR
Pattern : Absence (p)

Scope : Before R

Formula: R — (= (=R U P))
P: (i ==limit- 1)

R : (i == limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Pattern : Absence (p)

Scope : Before R

Formula: OR — (= (=R U P))
P: (i == limit)

R : (i == limit)

Interval: Yes

Expected Result: No violation
Actual Result: Violation

Test#9:----- P---P---
Pattern : Absence (p)

Scope : Before R

Formula: R — (= (=R U P))
P: (i ==limit)

R : (i ==limit)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#2: - ---------- L

Pattern : Absence (p)

Scope : After L

Formula: —~(L) W (L A —(0 P))
Formula: —L Il (=L U (L A (0 P))
P:G <0)

L: (i = = Limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#3: ------ L-----

Pattern : Absence (p)

Scope : After L

Formula: ~(L) W (L A (0 P))
Formula: —L Il (=L U (L A (0 P))
P:G <0)

L:(i==6)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#4: - ----------

Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:(i <0)

L: (i >limit + 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#5a: L----P-------
Pattern : Absence (p)

Scope : After L

Formula: —=(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:(i==5)

L:i==0)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#5a: LP----------

Test#6a: ----- P----- L




Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:i==1)

L:i==0)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A —(0 P))
P:i==5)

L: (i = = limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6a: ---------- PL
Pattern : Absence (p)

Scope : After L

Formula: —~(L) W (L A —(0 P))
Formula: —L Il (=L U (L A (0 P))
P :(i==limit - 1)

L: (i = = limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6c: ---------- L

Pattern : Absence (p)

Scope : After L

Formula: —(L) W (L A —(0 P))
Formula: —L Il (=L U (L A (0 P))
P :(i == limit)

L: (i = = limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#8: --L--P----- L

Pattern : Absence (p)

Scope : After L

Formula: —~(L) W (L A —(0 P))
Formula: —L Il (=L U (L A (0 P))
P:(i==5)

L: (i==limitlli==2)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#la:L--------

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) —» (—m (—R UP))
P: (@ ==100)

L:(i==0)

R: (i==Ilimit+2)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#ld: --L--------
R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —=(R) AOR) — (= (=R UP))

P: (i == 100)
L:(i==2)
R: (i==2)

Interval: No
Expected Result: No violation
Actual Result: No violation

Test#2¢c: --L----R----

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) > (= (=R UP))

P: (i ==100)
L:(i==2)
R: (i==7)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#d4a: --L---L---R--

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) = (= (—R UP))
P: (i ==100)

L:i==211==6)

R: (i==10)

Interval: Yes..Yes

Expected Result: No violation

Actual Result: No violation

Test#4b: --L---L---R--R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) —» (= (—R UP))
P: (i ==100)

L:i==21li==6)

R: (i==1011i==limit)

Interval: Yes..Yes

Expected Result: No violation

Actual Result: No violation

Test #5¢: - - - - - P----R

Pattern : Absence (p)

Scope : Between L - R

Formula: (L A—(R)AOR) > (= (=R UP))

Test #5e : - - - - - P----

Pattern : Absence (p)

Scope : Between L - R

Formula: (L A —=(R) AOR) —» (= (—R UP))




P:( ==5)

L: (i==200)

R : (i == limit)

Interval: No

Expected Result: No violation
Actual Result: No violation

P:(G ==5)

L:({i==200)

R: (i ==limit+3)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test #6aiii : L - - - - - PR----

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) —» (= (=R UP))
P:(i ==5)

L:i==0)

R: (i==06)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #6av : L - - - - - RP- - - -

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) —» (= (—R U P))
P:(i ==06)

L:i==0)

R: (i==5)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test #6bi: - - - - - LP----R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) —» (= (—R UP))
P:(i ==6)

L:i==5)

R: (i == limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #6bii : - - - - - L---R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) = (= (—R U P))
P:(i ==5)

L:i==5)

R: (i == limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #6biii : - - - - - PL----R

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—=(R) AO0R) = (= (=R UP))

P:(i ==5)
L:(i==6)
R: (i == limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test #6biv : - - - - - L----PR

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —=(R) AOR) = (= (—R UP))
P: (i ==limit- 1)

L:(i==5)

R: (i ==limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #6bv : - - - - - L----R

Pattern : Absence (p)
Scope : Between L - R
Formula: ((L A—=(R) AO0R) = (= (=R UP))

P: (i == limi)
L:(i==5)
R: (i == limit)

Interval: Yes
Expected Result: No violation
Actual Result: Violation

Test #6¢i: ----- LP----R---

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—=(R) AOR) > (= (=R UP))

P:(i ==6)
L:(i==5)
R: (i==11)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test #6¢ii: - --- - L----R---

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) —» (= (—R UP))
P:(i ==5)

L:i==5)

Test #6c¢iii : PL- - - - - R-------

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) = (= (—R U P))
P:(i ==0)

L:(i==1)

R: (i==17)




R: (i==11)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test #6civ :- - - L---- - PR-------

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—(R) AO0R) —» (= (=R UP))
P:(i==9)

L:i==3)

R: (i==10)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #6cvi :- - - - - - L----- RP

Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A —(R) AOR) —» (= (—R U P))
P: (i ==limit)

L:i==6)

R: (i ==limit- 1)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#7b:L--R-P-L-R --L---R
Pattern : Absence (p)

Scope : Between L - R

Formula: ((L A—=(R) AO0R) = (= (=R UP))
P:(G ==

L:i==01lli==7lli ==12)

R: (i==3lli==9lli ==limit)

Interval: Yes..yes..yes

Expected Result: No violation

Actual Result: No violation

Table2. Test suite for the existence pattern in Prospec.

Test#l:----------
Pattern : Existence (p)
Scope : Global

Formula: OP

P: (i>limit+ 1)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#2:----- P----
Pattern : Existence (p)

Scope : Global

Formula: OP

P: (i==5)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#3:--------- P
Pattern : Existence (p)

Scope : Global

Formula: OP

P : (i == limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#4 :P---------
Pattern : Existence (p)

Scope : Global

Formula: OP

P:i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#5:----P---R

Pattern : Existence (p)

Scope : Before R

Formula: )R — (—(R) U (P & —R)))
P:(G ==4)

R : (i == limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6:----RP---

Pattern : Existence (p)

Scope : Before R

Formula: R — (—(R) U (P & —R)))
P:(G ==5)

R:(i==4)

Interval: Yes

Expected Result: Violation

Actual Result: Violation




Test#7:---P-----
R
Pattern : Existence (p)
Scope : Before R
Formula: OR — (=(R)U (P & —R)))
P:(G ==3)
R:({==3)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#8: PPPPPPPPP
Pattern : Existence (p)

Scope : Before R

Formula: OR — (—(R) (P U —R)))
P:G >=0)

R: (> limit+ 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Pattern : Existence (p)

Scope : Before R

Formula: )R — (—(R) U (P & —R)))
P:(G >1)

R:(i>limit + 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#10: P----------
R
Pattern : Existence (p)
Scope : Before R
Formula: 0R — (—(R)U (P & —R)))
P:(Gi ==0)
R:(i==0)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#11: R----------

Pattern : Existence (p)

Scope : Before R

Formula: OR — (=(R)U (P & —R)))
P:G==i+1)

R:(i==0)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #12: RPPPPPPPPP
Pattern : Existence (p)

Scope : Before R

Formula: OR — (—(R) (P U —R)))
P:(G>0)

R:(i==0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#13: LPPPPPPPP
Pattern : Existence (p)

Scope : After L

Formula: —(L) W (L A OP)
Formula: —L I (=L U (L A OP))
P:G>0)

L:i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#14 :--------- L

Pattern : Existence (p)

Scope : After L

Formula: —=(L) W (L A OP)
Formula: —LII (=L U@L A OP))
P:(G <0)

L: (i == limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test #15: PPPPL----
Pattern : Existence (p)

Scope : After L

Formula: —(L) W (L A OP)
Formula: —L Il (=L U (L A OP))
P:G <=3)

L:i==4)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#16:---P------
L
Pattern : Existence (p)
Scope : After L
Formula: —=(L) W (L A OP)
Formula: —L Il (=L U (L A OP))
P:(i==3)
L:@{i==3)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#17 . -LP---------
Pattern : Existence (p)

Scope : After L

Formula: —(L) W (L A OP)
Formula: —L || (=L U (L A OP))

Test#18:--L-P-----
Pattern : Existence (p)

Scope : After L

Formula: —(L) W (L A OP)
Formula: —L Il (=L U (L A OP))




P:(i==2)

L:==1)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

P:(G==49

L:i==2)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test #19: PPPPPPPPPP
Pattern : Existence (p)

Scope : After L

Formula: —(L) W (L A OP)
Formula: —L Il (=L U (L A OP))
P:(G >=0)

L:3i<0)

Interval: No

Expected Result: No violation
Actual Result: No Violation

Test#20 :----------

Pattern : Existence (p)

Scope : After L

Formula: —(L) W (L A OP)
Formula: —L Il (=L U (L A OP))
P:(1 <0)

L: (@i> limit + 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#21:-L--P--L----
Pattern : Existence (p)

Scope : After L

Formula: —(L) W (L A OP)
Formula: —L I (=L U (L A OP))
P:G==4

L:(i==11li==7)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test #22 . PPPPPPPPPP

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —=(R) AOR) = (—(R) U (P A —=(R))))
P:(1 >=0)

L:@G>limit+ 1)

R:( <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#23 :----------

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —(R) A OR) = (=(R) U (P A =(R))))
P:(G <0)

L:@G>limit+1)

R:( <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#24 :R-------- L

Pattern : Existence (p)

Scope : Between L - R

Formula: (L A —(R) A OR) — (=(R) U (P A —(R))))
P:(G <0)

L : (i == limit)

R:(i==0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#25:-L--------

Pattern : Existence (p)

Scope : Between L - R

Formula: (L A —(R) A OR) = (=(R) U (P A =(R))))
P:(G <i)

L:i==1)

R:( <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#26 : L ---------
R
Pattern : Existence (p)
Scope : Between L - R
Formula: (L A —(R) A OR) — (=(R) U (P A —(R))))
P:(1 <0)
L:(i==0)
R: i==0)
Interval: No
Expected Result: No violation
Actual Result: No violation

Test#27 :L---R-----

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —=(R) A OR) — (—(R) U (P A =(R))))
P:( <0)

L:i==0)

R: (i==4)

Interval: Yes

Expected Result: Violation

Test#28 :L----P----R
Pattern : Existence (p)
Scope : Between L - R

Formula: ((L A —(R) A OR) = (=(R) U (P A =(R))))
P:(i==5)

L:(i==0)

R: (i == limit)

Interval: Yes
Expected Result: No violation




Actual Result: Violation

Actual Result: No violation

Test#29 :P-------- R
L

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —(R) A OR) = (=(R) U (P A =(R))))
P: (i ==0)

L:(i==0)

R: (i== limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#30:---LR-----
P

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —(R) A OR) = (=(R) U (P A =(R))))
P:(i==4
L:(i==3)
R: (i==4)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#30:---L----L----R--
P

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A—=(R) A9OR) = (—(R) U (P A —(R))))
P:Gi ==5)

L:i==31i==8)

R: (i== 13)

Interval: Yes.. Yes
Expected Result: Violation
Actual Result: Violation

Test#31:---LR-----
P

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —=(R) AOR) = (—(R) U (P A —=(R))))
P:Gi ==3)
L:i==3)
R: (i==4)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#32:--L-PR-L--
Pattern : Existence (p)
Scope : Between L - R

Formula: ((L A—=(R) A9OR) = (—(R) U (P A —=(R))))
P:G ==4)

L:i==2)IIi==7)

R: (i==5)

Interval: Yes ... No
Expected Result: No violation
Actual Result: No violation

Test#33:-LPPR-L--P L----R

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —=(R) AOR) = (—(R) U (P A —=(R))))
P:(((i>=1)&&(1i<4)li==9)
L:((i==DIl@i==6)11i==10)

R:({==1limit) I i==4)

Interval: Yes ... Yes .. Yes

Expected Result: Violation

Actual Result: Violation

Test#34:-LPPR-L--R

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —=(R) AOR) = (—(R) U (P A —=(R))))
P:((i>=1) && (i<4))

L:((i==DIll@{==06))

R:@{==1limit) I i==4)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#35:-LP-R-LP-R

Pattern : Existence (p)

Scope : Between L - R

Formula: ((L A —=(R) AOR) = (—(R) U (P A —=(R))))
P:(i==211i==7))

L:(i=DI3{==06))

R:({==1limit) I i==4)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#29 :-L--R-L--R
P P
Pattern : Existence (p)
Scope : Between L - R
Formula: ((L A—=(R) A9OR) = (—(R) U (P A —=(R))))
P:(i==41i==1imit)
L:(i==DI3{==6))
R:((==limitll i==4)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#30:-L-- R-LP-R
P
Pattern : Existence (p)
Scope : Between L - R
Formula: ((L A —=(R) AOR) = (—(R) U (P A —=(R))))
P:(i==41li==7)
L:(i==DIll@{==06))
R:(==Ilimit) Il i==4)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation




Test#31 :----------

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= (R) U P A-=(R))))
P: (i>limit + 1)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test #32:------- R---------

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= ([R)UPA-(R))))
P:(G>1)

L : (i == limit + 2)

R:(i==7)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#33 : PPPPPPPPPP

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—(R) > (= (R) UP A—(R))))
P:({ >=0)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#34:-LPPPPPPPR

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA (R) > (= (R) U (P A—(R))))
P:({ >1)&& (i< limit)

L:(i==1)

R : (i = =limit)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test #35 :P--------- R
L

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= (R) U P A—=(R))))
P:G ==0)

L:3i==0)

R : (i = =limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test #36 : PPL ----- R

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (—([R)UPA-(R))))
P:(i<=1)

L:i==2)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#37:-LR--------
P

Pattern : Existence (p)
Scope : After L — Until R

Formula: (LA—=(R)—> (= (R) U P A—=(R))))
P:(i==1)
L:(i==1)
R:(i==2)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#38 :-LR--------
P

Pattern : Existence (p)
Scope : After L — Until R

Formula: (LA—(R)—> (—([R)UPA-(R))))
P: (G ==2)
L:i==1)
R:(i==2)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#39 :P---------
L
Pattern : Existence (p)
Scope : After L — Until R
Formula: (LA—=(R)—> (= R) U P A= QR))))
P:(i ==0)
L:(i==0)
R:(i<0)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#40:L-P--------

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= R) U®PA—=R))))
P:(G ==2)

L:(i==0)

R:(i<0)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#41 :LP-R-L----
Pattern : Existence (p)

Test#42:LP-R-L---P




Scope : After L — Until R

Formula: (L A—(R)— (= (R) U (P A= (R))))
P:(i==1)

L:((==0)l(i==5))

R: (i==23))

Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= R)U®P A= R))))
P:((i==1) Il (i==limit)

L:((=0l3G==95))

R:(i==13))

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#43 :L-PR-L--PR

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= R) U P A= QR))))
P:(i==2)1I(G==Ilimit-1)
L:((i==0)l(G{==5))

R: (i==23)) Il i == limit)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#44 :LP-R-L---R

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= R)U®P A= R))))
P:(i==1)

L:((i==0)l({==5))

R: (i==3)) Il (i == limit)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#43:L--L-R

P
Pattern : Existence (p)
Scope : After L — Until R

Formula: (LA—=(R)—> (= (R) U P A—=(R))))
L:(i==01li==3)

P:(i==2)

R : (i == limit)

Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#44 : L --------
Pattern : Existence (p)
Scope : After L — Until R

Formula: (LA—=(R)—=> (= R)U®P A= (R))))
P:(i==i+1)
L:i==0)

R: (i==Ilimit+ 1)
Interval: Yes

Expected Result: Violation
Actual Result: Violation

Table3. Test suite for the universality pattern for Prospec.

Test#1:----------
Pattern : Universality (p)
Scope : Global

Formula: P

P: (i>limit+ 1)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#2: PPPPPPPPPP
Pattern : Universality (p)
Scope : Global

Formula: P

P: (i <= limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#3:-PPP----- P

Pattern : Universality (p)

Scope : Global

Formula: P

P:(((i>0)&& (i<4)) Il (i==Ilimit)
Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#4:-PPPPPPPP -
Pattern : Universality (p)
Scope : Global

Formula: P

P:((i!=0) && (i !=limit))
Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#5: PPPPPPPPPR

Test#6:-PPPPPPPPR




Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)

P: (i <Limit)

R : (i = =limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Pattern : Universality (p)
Scope : Before R
Formula: OR — (P U R)
P: (i <Limit) && (i>0)
R : (i ==limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P:(i <0); R:(i>1limit+ 1)
Interval: No

Expected Result: No violation
Actual Result: No violation

Test#8: PPPPPPPPP
Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P:(i >=0);R:(@{>limit+ 1)
Interval: No

Expected Result: No violation
Actual Result: No violation

Test#5:PPPR----R
Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P:( <=2)

R: (i==2Ii==Ilimit)
Interval: Yes..Yes
Expected Result: Violation

Actual Result: Violation

Test#5:----RPPPPR
P P

Pattern : Universality (p)

Scope : Before R

Formula: OR — (P U R)

P:(G <4

R: (i==511==limit)

Interval: Yes..Yes

Expected Result: Violation

Actual Result: Violation

Test#9:R---------
Pattern : Universality (p)
Scope : Before R

Formula: OR - (P U R)
P:(1 <0)

R:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#10 . RPPPPPPPPP
Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P:(G>0)

R:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#11 : LPPPPPPPP
Pattern : Universality (p)

Scope : After L

Formula: =(L) W (LA P)
Formula: —LII(=LU@L A P))
P:(i >0)

L:i==0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#12: PPPPPPPPPP
L

Pattern : Universality (p)

Scope : After L

Formula: ~(L) W (LA P)

Formula: —LII(=L UL A P))

P:(G >=0)

L:i==0)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test #13: PPPPPPPPPP
L
Pattern : Universality (p)
Scope : After L
Formula: =(L) W (LA P)
Formula: —LII(=LU L A P))
P:( >=0)
L:(i==2)

Test #14 : PPPPPP--P

L
Pattern : Universality (p)
Scope : After L
Formula: =(L) W (LA P)
Formula: —LII(=LU L A P))
P: (G <7) Il (i ==Ilimit))
L:i==2)




Interval: Yes
Expected Result: No violation
Actual Result: No violation

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#15:--PPPPPPPP
L

Pattern : Universality (p)

Scope : After L

Formula: =(L) W (L A P)

Formula: —LII(-LU L A P))

P:(G >=2)

L:i==2)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#16:--LPPPPPPP
Pattern : Universality (p)

Scope : After L

Formula: ~(L) W (LA P)
Formula: —LII(=LU@L A P))
P:(>2)

L:(i==2)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#15:--PPPP-----
L L
Pattern : Universality (p)
Scope : After L
Formula: =(L) W (LA P)
Formula: —LII(=LU L A P))
P:(i =>2&&i1 <=5)
L:i==21i==8)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#15:--PPPP-----
L L
Pattern : Universality (p)
Scope : After L
Formula: =(L) W (LA P)
Formula: —LII(=LU L A P))
P:( =2&&i1<=5)
L:(i==2Ili==limit)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#17 :-LP---------
Pattern : Universality (p)

Scope : After L

Formula: =(L) W (LA P)
Formula: —LII(=LU L A P))
P:(G==2)

L:i==1)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#18:--L-P-----
Pattern : Universality (p)

Scope : After L

Formula: =(L) W (LA P)
Formula: —LII(=LU L A P))
P:(G==4

L:(i==2)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test #19 . PPPPPPPPPP
Pattern : Universality (p)

Scope : After L

Formula: =(L) W (LA P)
Formula: —LII(-LU L A P))
P:(i >=0)

L:31i<0)

Interval: No

Expected Result: No violation
Actual Result: Violation

Test#20 : - ---------

Pattern : Universality (p)

Scope : After L

Formula: ~(L) W (LA P)
Formula: —LII(=LU@L A P))
P:( <0)

L: (> limit+ 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#21 :----------

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) > (PUR)
P:({ <0)

L:@G>limit+ 1)

R:({ <0)

Interval: No

Test#22: RPPPP---L

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) —» (P UR)
P:(1>0)&&(1<6)

L : (i ==1limit)

R: (i ==0)

Interval: No




Expected Result: No violation
Actual Result: No violation

Expected Result: No violation
Actual Result: No violation

Test#23:-L--P-----

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R)AOR) — (PUR)
P:(i==4

L:i==1)

R:( <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#24 : L ---------

R
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R)AOR)— (PUR)
P:( <0)
L:i==0)
R: (i==0)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#25:L---R-----

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) > (PUR)

P:(i <0)
L:(i==0)
R: (i==4)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#26: LPPPPPPPPR

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) —» (P UR)
P:({ >0)&& (i <limit)

L:(i==0)

R: (i==limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #27 : PPPPPPPPPR
L

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—=(R)AOR) —> (PUR)

P:({ >=0) && (i < limit)

L:(i==0)

R: (i ==Ilimit)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test #28 : ---LR-----
P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R) AOR) —» (P UR)

P:(i ==4)
L:(i==3)
R: (i==4)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#29:---LR-----

P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R)AOR)— (PUR)
P:(i ==3)
L:i==3)
R: (i==4)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#30:--LPPR-L--

P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R)AOR)— (PUR)
P:(i>1)&& (1 <4)
L:(==2)lI(i==7)
R: (i==4)
Interval: Yes ... No
Expected Result: No violation
Actual Result: No violation

Test#31:-LPPR-LP-R
P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R)AOR) — (PUR)
P:(((i>=1)&&(1<4)IIi=17))

Test#32:-LPPR-LPPR
P P
Pattern : Universality (p)
Scope : Between L - R
Formula: (L A—(R)AOR)— (PUR)
P:(i>=1)&&A<d))((i=7) && (i<




L:(i=DI{==6))
R:@{==1limit) I i ==4)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

limit))

L:(i==1DI{==6))
R:((==1limit) ll i==4)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: No violation

Test#33 :----------

Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—=(R)—> (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: (i >limit + 1)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#34:--P----R--

Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA-(R))—( PII(PUR)))
P:(i==2)

L : (i == limit + 2)

R:(i==7)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#35: PPPPPPPPPP
Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)—> (P WR))
Formula: (LA—(R))—>( PII(PUR)))
P:( >=0)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#36:-LPPPPPPPR
Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: (LA—(R))—>( PI(PUR)))
P:({ >1)&& (i <limit)
L:(i==1)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #37: PPPPPPPPPR

L
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)—> (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: (i >=0) && (i < limit)
L:(i==0)
R : (i = =limit)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#38:-LPPPPPP-R
Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:(>1)&&(@{<limit-1)
L:(i==1)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#39:-LR--------

P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:i==1)
L:i==1)
R:(i==2)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#40:-LR--------
P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: (LA-(R))—( PII(PUR)))
P:(G ==2)
L:(i==1)
R:(i==2)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#41 : PPPPPPPP--
L
Pattern : Universality (p)

Test#42: PPPPPPPPPP
L
Pattern : Universality (p)




Scope : After L — Until R

Formula: (L A—(R)—> (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: (i >=0) && (i < limit— 1)

L:(i==0)

R:(i<0)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Scope : After L — Until R

Formula: (L A—(R)— (P WR))
Formula: (LA—=(R))—( PII(PUR)))
P:({ >=0)

L:(i==0)

R:(i<0)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#43: LPPR-LP--P
P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: ((i>=0)&&(@1 < 3)) Il (i==16) Il (i == limit))
L:(i==0)l@==5))
R:({i==3))
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#44 : LPPR-LPPPP

P P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA-(R))—( PII(PUR)))
P:(i>=0)&&(1i<3)II(i>=5)
L:(i==0)(@G==5))
R:({i==3))
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: No violation

Test#47 . LPPR-LPPPR
P P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:((>=0)&&(1<3)) Il (i>=5) && (i < limit)
L:((i==0)l3{==Y5))
R: (i==3)) Il (i == limit)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: No violation

Test#48 : LPPR--LPPPR
P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA-(R))— ( PII(PUR)))
P:((>=0)&&{<3) 1 ((i>5) && (i<
limit)
L:((i==0)l@{==5))
R: (i==23)) Il i == limit)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Table4. Test suite for the precedence pattern for Prospec.

Test#l:----------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: = (P) W (T A = (P))
Formula: ( —(P)) v ((—P) U (T A —P))
P: (i>limit+ 1)

T: i< 0)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#2:---T------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: = (P) W (T A = (P))
Formula: ( —(P)) v ((—P) U (T A —P))
P: (i>limit+ 1)

T: (i== 3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#3 :P---- ------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: — (P) W (T A = (P))
Formula: ( —(P)) v ((=P) U (T A —P))

Test#4:---T------
P
Pattern : Precedence : (T) Precedes (P)
Scope : Global
Formula: = (P) W (T A = (P))




P: (i==0)

T: (i>limit+1)
Interval: Built

Expected Result: Not valid
Actual Result: Not Valid

Formula: ( —(P)) v (—=P) U (T A —P))
P: (i==3)

T: (i== 3)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#5:---P------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: = (P) W (T A = (P))
Formula: ( —(P)) v ((—P) U (T A —P))
P: (i==3)

T: (>limit+ 1)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#6:-P-T------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: = (P) W (T A = (P))
Formula: ( —(P)) v ((—P) U (T A —P))
P: i==1)

T: i==3)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#7 :----------

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: 0R — (=P U ((T A —=P) v R))
P: (i>limit+ 1)

T: i<0); R: i <0)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test #8 : - - - - - P----

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: O0R — (=P U ((T A —P) v R))
P: (i==5)

T: 1 <0); R: (i >limit+1)
Interval: Not built

Expected Result: Valid

Actual Result: Valid

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: OR — (=P U ((T A —P) v R))
P: (i>limit+ 1)

T: (1 <0); R: (i==6)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test #10: -- - - - - R-P-

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: OR — (=P U ((T A —P) v R))
P: (i==28)

T: i <0); R: (i==6)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#9:---R--P-R---

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: 0R — (=P U ((T A —=P) v R))
P: (i ==6)

T: (i <0);

R: (i==31li==8)

Interval: Built

Expected Result: Violation

Actual Result: Violation

Test#9 :------ P---

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: O0R — (=P U ((T A —P) v R))

P: (i==6)
T: 1<0);
R: (i==6)

Interval: Built
Expected Result: Valid

Actual Result: Valid

Test#11:---P--R--

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: 0R — (=P U ((T A —=P) v R))

P: (i==3)
T: (i <0)
R: (i==6)

Interval: Built
Expected Result: Not Valid
Actual Result: Not valid

Test#12:R--------

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: O0R — (=P U ((T A —P) v R))
P: (i>limit+ 1)

T: (1 <0)

R: (i==0)

Interval: Built

Expected Result: Valid

Actual Result: Valid




Test#13:-T--P--R--

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: OR — (=P U ((T A =P) v R))

P: (i==4)
T: ( == 1)
R: (i==7)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#14:---P--R--
T
Pattern : Precedence : (T) Precedes (P)
Scope : Before R
Formula: 0R — (=P U ((T A =P) v R))
P: (i==3)
T: (i ==3)
R: (i==7)
Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#15:---P-----
R
T
Pattern : Precedence : (T) Precedes (P)
Scope : Before R
Formula: 0R — (=P U ((T A —=P) v R))

P: (i==3)
T: (i ==3)
R: (i==3)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#16 : - ---------

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: — (L) W (L A (=P W (T A —=P)))
Formula: (—=L)v—L U@L A ( =P v —PU(T A —P)))
P: (i<0)

T: (i >limit+1)

L: (i>1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#17 :---L-----

Pattern : Precedence : (T) Precedes (P)

Scope : After L

Formula: — (L) W (L A (=P W (T A—P)))

Formula: (—L)v—-LU@LA( —Pv—PU
(T A=P)))

P: (i<0)

T: (i >limit+1)

L: (i==3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#18: -P-L-----

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: — (L) W (L A (=P W (T A—P)))
Formula: (—L)v—-LU@LA( —=Pv—-PU

(T A=P)))
P: i==2)
T: (i >limit+1)
L: (i==3)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#18: L--T- L - P-

Pattern : Precedence : (T) Precedes (P)

Scope : After L

Formula: — (L) W (L A (=P W (T A =P)))

Formula: (—L)v—-LU@LA( —Pv-—-PU
(T A=P)))

P: (i==Ilimit- 1)

T: G ==3)

L: (i==01lli==5)

Interval: Built

Expected Result: Violation

Actual Result: Violation

Test#18: L--T- L -

Pattern : Precedence : (T) Precedes (P)

Scope : After L

Formula: = (L) W (L A (=P W (T A =P)))

Formula: (—-L)v—-LU@LA( —Pv-—PU
(T A=P)))

P: (i==Ilimit- 1)

T: 1 ==3)

L: (i==01lli==5)

Interval: Built

Expected Result: Violation

Actual Result: Violation

Test#19: ---L-----

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: — (L) W (L A (=P W (T A —P)))

Formula: (—L)v—=L U@L A( =P v —PU (T A —P)))

Test#20: --L--P-T---
Pattern : Precedence : (T) Precedes (P)
Scope : After L
Formula: — (L) W (L A (=P W (T A —=P)))
Formula: (—L)v—-LU@LA( —Pv—PU

(T A=P))
P: (i==5)




P: (i==23)
T: (i ==3)
L: (i==3)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

T: G ==7)

L: (i==2)

Interval: Built

Expected Result: Not Valid
Actual Result: Not valid

Test#21: -L - T--P--

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: = (L) W (LA (=P W (T A—=P)))

Formula: (—L)v—=L U@L A( =P v —PU (T A —P)))
P: i==7)

T: (i ==4)

L: (i==1)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#22: --L--P----
T
Pattern : Precedence : (T) Precedes (P)
Scope : After L
Formula: — (L) W (L A (=P W (T A—P)))

Formula: (—L)v—-LU(@LA( —=Pv—=PU

(T A—P)))
P: (i==5); T: 1 ==5)
L: (i==2)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test #23 :
Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: (LA—-RAOR)—> (=PU(TA—-P)VvR)
P: (i>limit+ 1)

T: (1 <0)

L: (i<i)

R:(i>1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#24: ---P-------
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: ((LA—RAOR)— (=P U (T A—P)
v R)

P: (i==3)

T: (1 <0)

L: (i<i)

R: (i>1i)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#25: ---R---P--L-

Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: ((LA—R A OR) — (=P U (T A —=P) Vv R)
P: G==17)

T: (i <0)

L: (i==10)

R: (i==3)

Interval: Not Built

Expected Result: Valid

Actual Result: Valid

Test #26 : -L--P-T--R -
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: ((L A —R A OR) — (=P U ((T A —P)
v R)

P: (i==4)

T: 1 ==6)

L: (i==1)

R: (i==9)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#26: -L- -T--L-P-R-
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: (LA—RAOR)— (=P U (T A—P)
v R)

P: i==9)

T: (i ==4)

L: (i==11li==7)

R: (i==Ilimit- 1)
Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test #26 : - L--P - T-
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: (LA—RAOR)— (=P U (T A—P)
v R)

P: i==4)

T: (i ==6)

L: (i==1)

R: (i==900)

Interval: No
Expected Result: Valid




Actual Result: Valid

Test#27: ---R-L- P--

Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: (LA—RAOR)— (=P U((TA—P)VvR)
P: (i==7)

T: (1 <0)

L: (i==5)

R: (i==3)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#28: --R-P--L--
T
Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: ((LA—-RA9QR) — (=P U (T A—P)
v R)

P: (i==4), T: . ==4)

L: (i==7); R: (i==2)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#29: --L-P--R--

T
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: ((L A =R A OR) — (=P U ((T A—P) vR)
P: (i==4)

T: (i ==4)

L: (i==2)

R: (i==7)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#30:-L T-PR-L-P
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: (LA—-RAOR)— (=P U(TA—P)
v R)

P: i==41i==9)

T: i==2)

L: (i==11li==7)

R: (i==5)

Interval: Built ... Not built
Expected Result: Valid
Actual Result: Valid

Test#31:-L T-PR-L-P-R
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: ((LA—R AOR)— (—P U (T A—P)VR)
P: (i==41li==9)
T: (i ==2)

L: (i==11lli==7)

R: (i==51lli==11)
Interval: Built ... Built
Expected Result: Not valid
Actual Result: Not valid

Test#32:-L T-PR-LTP-R

Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: (LA—-RAOR)—(—PU(TA—P)
v R)

P: (i==41i==9)

T: G ==21li==8)

L: (i==11lli==7)

R: i==51lli==11)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#33 :------------

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R

Formula: (L A—-R—>(—P W ((T A=P)VvR)))
Formula: (L A —=R—( —Pv (=P U ((T A —P) v R))))
P: (i<0)

T: (1 <i))

L: (i>1)

R: (i>limit+ 1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#34:---P--L-----

Pattern : Precedence : (T) Precedes (P)

Scope : After L Until R

Formula: (L A—-R—(—P W (T A—=P) v R)))

Formula: (L A—-R—( —Pv (=P U ((T A —P)
v R))))

P: (i==3)

T: (i <1))

L: (i==6)

R: (i>limit+ 1)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#35:--L-PT--R-----

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R

Formula: (L A—-R—>(—P W ((T A—=P)vR)))

Test#36:--L-T-P-R----

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R

Formula: (L A—-R—(—P W (T A —=P) v R)))




Formula: (L A =R—( —Pv (=P U ((T A =P) v R))))
P: i==4);T: (i ==5))

L: (i==2);R: (i==98)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Formula: (LA —-R—( —Pv (=P U
(T A=P)vR)))
P: i==6);T: 1 ==4))
L: (i==2);R: (i==98)
Interval: Built
Expected Result: Valid

Actual Result: Valid

Test#37 :--L-T -R----
P
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula: (L A—-R—>(—P W ((T A=P)VvR)))
Formula: (L A =R—( —Pv (=P U ((T A —P) v R))))
P: i==6);T: (i ==6)
L: (i==2);R: (i==98)
Interval: Built
Expected Result: Not valid
Actual Result:

Test#38:--L-R--P----
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula: (L A—-R—(—P W (T A—=P) v R)))
Formula: (L A —=R—( —Pv
(=P U (T A=P) vR)))
P: i==7);T: (G >1)
L: (i==2);R: (i==4)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#39: -LTPR--L--P-
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R

Formula: (L A —R—>(=P W ((T A —P) v R)))
Formula: (L A —=R—( —Pv (=P U (T A —P) v R))))
P: (i==31li==10)

T: (i ==2)

L: i==11li==7)

R: (i==4)

Interval: Built ... Built
Expected Result: Not valid
Actual Result: Not valid

Test#40: -LTPR--LT-P-
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula: (L A—=R—(=P W (T A—=P) v R)))
Formula: (L A =R—( —Pv
(=P U (T A =P) v R))))
P: (i==31li==10)
T: G ==21li==8)
L: G==11li ==7)
R: (i==4)
Interval: Built ... Built
Expected Result: Valid
Actual Result: Valid

Test#41: -LTPR--LT-PR

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R

Formula: (L A—-R—>(—P W ((T A=P)VvR)))
Formula: (L A —=R—( —Pv (=P U ((T A —P) v R))))
P: (i==31i==10)

T: (1 ==21li==18)

L: G==11li==7)

R: i==41lli==11)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#42: -LTPR--L--PR
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula: (L A—-R—(—P W (T A—=P) v R)))
Formula: (L A —-R—( —Pv
(=P U (T A =P) v R))))
P: (i==31li==10)
T: G ==2)
L: G==11li =7)
R: (i==41lli==11)
Interval: Built ... Built
Expected Result: Not valid
Actual Result: Not valid

Test#41: -L--T -L-P R

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R

Formula: (L A—-R—>(—P W ((T A=P)VvR)))
Formula: (L A =R—( —Pv (=P U ((T A —P) v R))))
P: (i==28)

T: (1 ==4)

L: G==11Ili==6)

R: (i == limit)

Interval: Built ... Built

Expected Result: Not Valid




Actual Result: Not Valid

Table5. Test suite for the response pattern for Prospec.

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: (i>limit+ 1)

T: (i< 0)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#2:---T------

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— OT)

P: (i>limit+ 1)

T: == 3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#3:---- ----- P

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: (i == limit)

T: (i>limit+1)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#4:---T------
P
Pattern : Response: (T) Responds to (P)
Scope : Global
Formula: (P— 0T)
P: i==3)
T: (i==3)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#5:---P------

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: i==3)

T: (i>limit+1)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#6:-P-T------

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— OT)

P: i==1)

T: (i== 3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#7 :----------

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: O R — (P —-( (—R) U (T A —=R)))) UR)
P: (i>limit+ 1)

T: (1 <0)

R: (i <0)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test #8 :----- P----
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: O R — (P -((—R) U
(T A—R)))) UR)
P: i==5)
T: (1 <0)
R: (i >limit+ 1)
Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#8:----R----P--R
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: O R —» (P ->( (—R) U
(T A=R)))) UR)
P: (i==10)
T: (1 <0)
R: (i==41i==limit)
Interval: Not built

Test#8:--P--R---- -- R
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: 0 R — (P >( (—R) U
(T A—R)))) UR)
P: i==2)
T: (i <0)
R: (i==41i==1limit)
Interval: Not built




Expected Result: Not Valid
Actual Result: Not Valid

Expected Result: Not Valid
Actual Result: Not Valid

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: O R — (P —-( (—R) U (T A —=R)))) UR)
P: (i>limit+ 1)

T: (i <0)

R: (i==6)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test #10 :
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: 0 R — (P -((—R) U

(T A—R)))) UR)

P: (i==8)
T: (i <0)
R: (i==6)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#11:---P--R--

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: 0 R — ((P =((=R) U (T A—=R)))) UR)

P: (i==3)
T: (i <0)
R: (i==6)

Interval: Built
Expected Result: Not Valid
Actual Result: Not valid

Test #12 : R
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: 0 R — (P ->( (—R) U

(T A—R)))) UR)

P: (i>limit+ 1)

T: (i <0)

R: (i==0)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#13:-P--T--R--

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: O R — (P —-( (—R) U (T A —=R)))) UR)
P: i==1)

T: (i 4)

R: (i==7)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#14:---P--R--
T
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: 0 R — (P =>( (—R) U
(T A=R)))) UR)

P: (i==3)
T: (i ==3)
R: (i==7)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test #15:---P
R

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: O R — (P —-( (—R) U (T A —=R)))) UR)

P: (i==3)

T: (1 >1)

R: (i==3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test #16 :
Pattern : Response: (T) Responds to (P)
Scope : After L
Formula: = (L) W (L A
Formula:
P: (i<0)
T: G >limit+1)

L: (i>1)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

P—0T))

Test #17 : - - - L
Pattern : Response: (T) Responds to (P)
Scope : After L
Formula: — L)W LA
Formula: (—L)v (=L U (L A
P: (i<0)

T: (i >limit+1)

P—0T))
P —0T))

Test #18: -T -L
Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: - (L)W (LA (P—90T))
Formula: (-L)v LU (LA P —0T))
P: (i<0)

T: (i

)

—L)v (LU LA (P—>0T))




L: (i==3)

Interval: Built
Expected Result: Valid
Actual Result: Valid

L: (i==3)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#19: ---L-----

P

T
Pattern : Response: (T) Responds to (P)
Scope : After L
Formula: —(L)W (LA P—>90T))
Formula: (—L)v (LU (LA (P —0T))

P: (i==23)
T: (i ==3)
L: (i==3)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#20: --L--T-P---

Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: - (L)W (LA (P—0T))
Formula: (—L)v (LU (LA (P —=0T)))

P: (i==7)
T: (i==5)
L: (i==2)

Interval: Built
Expected Result: Not Valid
Actual Result: Not valid

Test#21: -L--P--T--

Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: —(L)W LA P—>90T))
Formula: (—L)v (LU (LA (P —0T))

P: (i==4)
T: (i ==7)
L: (i==1)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#22: --L--P----

T
Pattern : Response: (T) Responds to (P)
Scope : After L
Formula: - (L)W (LA (P—>0T))
Formula: (-L)v (LU (LA (P —=0T)))

P: (i==5)
T: (i ==5)
L: (i==2)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#23: - ---------

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (LA-RAOR)— (P — (—-RU
(TA=R))HU R)

P: (i>limit+ 1)

T: (1 <0)

L: (i<i)

R:(i>1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#24: ---P-------

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (LA-RAOR)— (P — (—RU
(TA=R)))UR)

P: (i==3)

T: (1 <0)

L: (i<i)

R: (i>1i)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#25: ---R---P--L-

Pattern : Response: (T) Responds to (P)
Scope : Between L and R

Formula: (LA-RAOR)—> (P —(-RU

(TA=R))UR)
P: (i == 7)

T: (i <0)

L: (i==10)

R: (i==3)

Interval: Not Built
Expected Result: Valid
Actual Result: Valid

Test#26: -L--P-T--R-
Pattern : Response: (T) Responds to (P)
Scope : Between L and R

Formula: (L A—R A0R)— (P— (=R U (TA—=R)))UR)

P: (i==4)
T: (i ==6)
L: (i==1)
R: (i==9)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#27: ---R-L- P--
Pattern : Response: (T) Responds to (P)
Scope : Between L and R

Test#28: --R-P--L--
T
Pattern : Response: (T) Responds to (P)




Formula: (LA—-RAOR)» (P— (-RU

(TA=R))U R)
P: (i==7)

T: (i <0)

L: (i==5)

R: (i==3)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

Scope : Between L and R

Formula: (L A—=R A OR)— (P — (=R U (TA—=R))))UR)
P: (i==4)

T: (i ==4)

L: (i==7)

R: (i==2)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#29: --L-P--R--
T
Pattern : Response: (T) Responds to (P)
Scope : Between L and R
Formula: (LA-RAOR)— (P - (-RU
(TA=R)))UR)
P: i==4); T: ({==4)
L: (i==2); R: (i==7)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#30:-L P-TR-L-P
Pattern : Response: (T) Responds to (P)
Scope : Between L and R

Formula: (L A—=R A OR)— (P — (=R U (TA—R))))UR)
P: i==211i==9)

T: G ==4)

L: (i==11li==7)

R: (i==5)

Interval: Built ... Not built
Expected Result: Valid
Actual Result: Valid

Test#31:-L P-TR-L-P-R

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (LA-RAOR)— (P - (-RU
(TA=R)))U R)

P: (i==21i==9)

T: (1 ==4)

L: (i==11lli==7)

R: (i==51lli==11)

Interval: Built ... Built

Expected Result: Not valid

Actual Result: Not valid

Test#32:-L P-TR-LPT-R
Pattern : Response: (T) Responds to (P)
Scope : Between L and R

Formula: ((L A =R A 0R)— (P — (—R U (TA =R)))U R)
P: (i==211i==8)

T: G ==41i==9)

L: (i==11lli==7)

R: i==51lli==11)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#33 :------------

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(®P —=(=R U (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RUTA —R)) Il
(LA=R =P —-(—R U (T A —R)))) U R))

P: (i<0)

T: (1 <i))

L: (i>1)

R: (i>limit+ 1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#34:---P--L-----

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(P —(—R U (T A —R)))) WR)

Formula: ( (LA—R =P —=(-RU(TA —-R)) I
(LA—R =(P —=(—R U (T A =R)))) U R))

P: (i==3)
T: ( <i))
L: (i==6)

R: (i>limit+ 1)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#35:--L-TP--R-----

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(®P —=(=R U (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RUTA —R)) Il
(LA=R =P >R U (T A =R)))) U R))

P: i==5)

T: (i ==4)
L: (i==2)
R: (i==8)

Interval: Built

Test#36:--L-P-T-R----

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(®P —(—RU (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RU(TA —R)) I
(LA=R =P >R U(TA =R)))) U R))

P: i==4)

T: (i ==6)
L: (i==2)
R: (i==38)

Interval: Built




Expected Result: Not valid
Actual Result: Not valid

Expected Result: Valid
Actual Result: Valid

Test#37 :--L-T -R----
P

Pattern : Response: (T) Responds to (P)
Scope : After L Until R
Formula: (L A—R —(P —(=R U (T A —R)))) WR)
Formula: ( (LA—R =P —(=RU(TA —R)) Il

(LA—=R =P =(—=R U (T A —R)))) U R))
P: (i==6)

T: (i ==6)
L: (i==2)
R: (i==28)

Interval: Built
Expected Result: Valid
Actual Result:

Test#38:--L-R--P----

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(P —=(—R U (T A —R)))) WR)

Formula: ( (LA—R —=® —>(=RU(TA —R)) I
(LA—R =P —=(=R U (T A —R)))) U R))

P: i==7)

T: (i >i)
L: (i==2)
R: (i==4)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#39: -LPTR--L--P-

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(P —(=R U (T A —R)))) WR)

Formula: ( (LA—R =P —(=RU(TA —R)) Il
(LA—=R =P =>(—=R U (T A —R)))) U R))

P: (i==21li==10)

T: (i ==3)
L: (i==11li ==7)
R: (i==4)

Interval: Built ... Built
Expected Result: Not valid
Actual Result: Not valid

Test#40: -LPTR--LP-T -

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —P —(—RU (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RU(TA —R)) Il
(LA—R —=(P =(—RU (T A —R)))) U R))

P: i==21li==8)

T: i ==31li==10)

L: i==11li ==7)

R: (i==4)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#41: -LPTR--LP-TR

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(P —(=R U (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RU(TA —R)) I
(LA—R =P =(=R U (T A =R)))) U R))

P: i==21li==8)

T: G ==31i==10)

L: G==11li==7)

R: (i==41li==11)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#42: -LPTR--L--PR

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—-R —P —(—RU(TA —R)))) WR)

Formula: ( (LA—R =P —=(-RU(TA —-R)) I
(LA—R =P =(-RU(TA —R)))) U R))

P: i==21li==10)

T: i ==3)

L: i==11li ==7)

R: i==41lli==11)

Interval: Built ... Built

Expected Result: Not valid

Actual Result: Not valid




Table6. Test suite for the absence pattern in SPS.

Test#1:----------
Pattern : Absence (p)

Scope : Global

Formula: [] !P

P: (i > limit + 1)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#2: PPPPPPPPPP
Pattern : Absence (p)

Scope : Global

Formula: [] 'P

P: (i <= limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Pattern : Absence (p)
Scope : Global

Formula: [] 'P

P : (i == limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#4:P---------
Pattern : Absence (p)
Scope : Global

Formula: [] 'P

P:(i=0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#5:---------- R
Pattern : Absence (p)

Scope : Before R

Formula: <>R -> (!P U R)
P:(1<0)

R : (i == limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6:P--------- R
Pattern : Absence (p)

Scope : Before R

Formula: <>R -> (!P U R)
P:(i ==0)

R : (i == limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#7:---P--R---
Pattern : Absence (p)

Scope : Before R

Formula: <>R -> (!P U R)
P:G ==3)

R:(i==06)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Pattern : Absence (p)

Scope : Before R

Formula: <>R -> (!P U R)
P:(i <0)

R: (i>limit + 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#9:---RPPPPPP
Pattern : Absence (p)

Scope : Before R

Formula: <>R -> (!P U R)
P:G>3)

R:({==3)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#10:---RPPPPPP
P
Pattern : Absence (p)
Scope : Before R
Formula: <>R -> (!P U R)
P:(G >=3)
R:(i==3)
Interval: Yes
Expected Result: Violation
Actual Result: No violation

Test#10:---R -- P ---R
Pattern : Absence (p)

Scope : Before R

Formula: <>R -> (!P U R)
P:G >3)
R:({==31l1i==Ilimit)
Interval: Yes .. Yes




Expected Result: No Violation
Actual Result: Violation

Test#11 :R---------
Pattern : Absence (p)
Scope : Before R
Formula<>R ->
P:G <0)
R:(i==0)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

('P U R)

Test#12:L---------
Pattern : Absence (p)
Scope : After L
Formula: [] (L —>
P:(G <0)
L:(i==0)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

[1(!P))

Test#13:P--------
L
Pattern : Absence (p)
Scope : After L
Formula[] (L —>
P:({ <=0)
L:i==0)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

[1(IP))

Test #14 :PPP-------
L
Pattern : Absence (p)
Scope : After L
Formula[] (L —>
P:(G <=2)
L:(i==2)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

[1(!P))

Test#15:PPL -------
Pattern : Absence (p)
Scope : After L

Formula: [] (L -> []1(!P)))
P:(i<=1))
L:G==2)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#16:-LP---------
Pattern : Absence (p)
Scope : After L

Formula: [] (L —> [](!'P))))
P:G==2)
L:Gi==1)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#17 . PPPPPPPPPP
Pattern : Absence (p)
Scope : After L
Formula: [] (L ->
P:(G >=0)
L:3i<0)

Interval: No
Expected Result: No violation
Actual Result: No violation

[1(IP))))

Test#18 : - - - - ------
Pattern : Absence (p)
Scope : After L
Formula[] (L ->
P:(1 <0)

L: (> limit+ 1)
Interval: No
Expected Result: No violation
Actual Result: No violation

[(1(!P))))

Test#19:----------
Pattern : Absence (p)
Scope : Between L - R

Test #20 : RPPPP---L
Pattern : Absence (p)
Scope : Between L - R

Formula: [] ((L & 'R & <>R) —>(!PUR) Formula: [] ((L & 'R & <>R) —>(!PUR)
P:G <0 P:(1>0)&&(i<6)

L:@G>limit+ 1) L : (i==limit)

R:( <0) R:(Gi ==0)

Interval: No Interval: No

Expected Result: No violation Expected Result: No violation

Actual Result: No violation Actual Result: No violation
Test#21:-L--P----- Test#22 :L---------

Pattern : Absence (p) P

Scope : Between L - R R

Formula: [] ((L & 'R & <>R) —>(!PUR) Pattern : Absence (p)

P:G==4 Scope : Between L - R

L:Gi==1) Formula[] ((L & 'R & <>R) ->(!PUR)




R:( <0)

Interval: No

Expected Result: No violation
Actual Result: No violation

P:(G==0)

L:i==0)

R: (i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#23:L-P-R-----
Pattern : Absence (p)
Scope : Between L - R

Test#24 :L-------- R
P
Pattern : Absence (p)

Formula: [] ((L & 'R & <>R) —->(!PUR) Scope : Between L - R
P:G==2) Formula[] ((L & 'R & <>R) ->(!PUR)
L:i==0) P:(G==0)
R: (i==4) L:(i==0)
Interval: Yes R: (i ==limit)
Expected Result: Violation Interval: Yes
Actual Result: Violation Expected Result: Violation
Actual Result: Violation
Test#25 :L--------- R Test#26:---L-R-----
Pattern : Absence (p) P
Scope : Between L - R Pattern : Absence (p)
Formula[] ((L & 'R & <>R) —->(!PUR) Scope : Between L - R
P:G <0) Formula[] ((L & 'R & <>R) ->(!PUR)
L:i==0) P:( ==5)
R: (i ==Ilimit) L:i==3)
Interval: Yes R: i==5)
Expected Result: No violation Interval: Yes
Actual Result: No violation Expected Result: No violation
Actual Result: Violation
Test#27 .--L--R-L-P- Test#28:-L--R-LP-R
Pattern : Absence (p) Pattern : Absence (p)
Scope : Between L - R Scope : Between L - R
Formula[] ((L & 'R & <>R) —>(!PUR) Formula: [] ((L & 'R & <>R) —>(!PUR)
P: (@ ==Ilimit- 1) P:(i=7)
L:==2)I1i=="7) L:(i=DI3{==06))
R: (i==5) R:({=1limit) I i==4)
Interval: Yes ... No Interval: Yes ... Yes
Expected Result: No violation Expected Result: Violation
Actual Result: No violation Actual Result: Violation
Test#30:-L--R-L--R Test#31:-L--R-L--R
Pattern : Absence (p) P P
Scope : Between L - R Pattern : Absence (p)
Formula: [] ((L & 'R & <>R) —->(!PUR) Scope : Between L - R
P:(G >1) Formula[] ((L & 'R & <>R) ->(!PUR)
L:(i==1DI3{==06)) P: (G ==4)I1l(i==1imit))
R:@{==1limit) I i==4) L:((i==1)I3G==06))
Interval: Yes ... Yes R:(==1limit) I i==4)
Expected Result: No violation Interval: Yes ... Yes
Actual Result: No violation Expected Result: No violation
Actual Result: Violation
Test#32:-L--R-L--R Test#32:-L--R -L--R
P P
Pattern : Absence (p) Pattern : Absence (p)
Scope : Between L - R Scope : Between L - R
Formula: []1 ((L & 'R & <>R) —->(!PUR) Formula[] ((L & 'R & <>R) ->(!PUR)

P:(i==4)

P: (i==limit)




L:(i==1DI{==6))
R:((==1limit) I i==4)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

L:(i=DI{==6))
R:({==1limit) I i==4)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Test#33 :----------

Pattern : Absence (p)

Scope : After L — Until R

Formula: (L A—(R)—> (= (=R UP))
P: (i>limit+ 1)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#34:--P----R--

Pattern : Absence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= (=R UP))
P:(i==2)

L : (i == limit + 2)

R:(==7)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#35: PPPPPPPPPP

Pattern : Absence (p)

Scope : After L — Until R

Formula: [1(L & 'R —> (!P W R))
P:(G >=0)

L : (i == limit + 2)

R:(1<0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#36:-L-------- R
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [] (L & !R -> (!P W R))

P: (i ==0)
L:(i==1)
R : (i = =limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#37 :-L-------- R
P
Pattern : Absence (p)
Scope : After L — Until R
Formula[] (L & 'R -> (!P W R))

P:(==1)
L:Gi==1)
R : (i = =limit)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#38 : L -------- R

Pattern : Absence (p)

Scope : After L — Until R

Formula: [1 (L & 'R —> (!P W R))

P: (i <0)
L:(i==0)
R : (i = =limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#39 :-L------- PR

Pattern : Absence (p)

Scope : After L — Until R

Formula[] (L & 'R -> (!P W R))
P: (i==limit- 1)

L:(i==1)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#40:-LR--------
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [ (L & 'R -> (!P W R))

P:(i ==1)
L:(i==1)
R:(i==2)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#41 :-LR--------
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [] (L & 'R —> (!P W R))
P:({ ==2)

Test#42 :L--------- P

Pattern : Absence (p)

Scope : After L — Until R

Formula: [] (L & !R -> (!P W R))
P: (i == limit)




L:(i==1)

R:(i==2)

Interval: Yes

Expected Result: No violation
Actual Result: Violation

L:i==0)

R:(i<0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#43 : L----------

Pattern : Absence (p)

Scope : After L — Until R

Formula: [] (L & 'R —> (!P W R))
P:G <0)

L:3i==0)

R:(i>1)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#44 :L--R-L-PP-

Pattern : Absence (p)

Scope : After L — Until R

Formula: [ (L & 'R -> (!P W R))
P:i=7)11i==28)
L:((i==0)l(Gi==5))

R:(@{i==3))

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#45:L--R-L----

Pattern : Absence (p)
Scope : After L — Until R
Formula: [](L & 'R -> (!P W R))

P:(i<0)
L: ((i==0)ll(i==5))
R:(i==3))

Interval: Yes ... Yes
Expected Result: No violation
Actual Result: No violation

Test#46 :L--R-L---R

Pattern : Absence (p)

Scope : After L — Until R

Formula: [1 (L & 'R -> (!P W R))
P:(i<0)

L:((i==0)l({==5))

R: (i==3)) Il (i == limit)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#47 :L--R--L---R
P P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [1(L & 'R —> (!P W R))
P:(i==01li==5)
L:(i==0)l@G==5))
R: (i==23)) Il (i ==limit)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#47 :L--R--L---R
P

Pattern : Absence (p)

Scope : After L — Until R

Formula: [1 (L & 'R —> (!P W R))

P:(i==0)

L:({(i==0)l(G{==5))

R: (i==23)) I (i==limit)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#48 :L--R--L---R
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [1(L & 'R -> (!P W R))
P:(i==5)
L:({==0)(3G==5))
R: (i==23)) Il (i ==limit)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#50:L--R--L---R
P P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [1 (L & 'R -> (!P W R))
P: (i==31li==Ilimit)
L:(i==0)ll(i==5))
R: (i==23)) I (i==limit)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Test#51:L--R--L---R
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [] (L & 'R —> (!P W R))

Test#52:L--R--L---R
P
Pattern : Absence (p)
Scope : After L — Until R
Formula: [ (L & 'R —> (!P W R))




P:(i==3)
L:(i==0)l3G==5))

R: (i==3)) Il (i == limit)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

P : (i == limit)
L:(i==0)3G==5))

R : (i==3)) Il (i == limit)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: Violation

Table7. Test suite for the existence pattern in SPS.

Test#l:----------
Pattern : Existence (p)
Scope : Global

Formula: OP

P: (i>limit+ 1)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#2:----- P----
Pattern : Existence (p)

Scope : Global

Formula: OP

P: i==5)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#3:--------- P
Pattern : Existence (p)

Scope : Global

Formula: OP

P: (i == limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#4:P---------
Pattern : Existence (p)

Scope : Global

Formula: OP

P:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#5:----P---R
Pattern : Existence (p)

Scope : Before R

Formula: 'R W (P & !R)
P:(1 ==4)

R : (i = =limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6:----RP---
Pattern : Existence (p)
Scope : Before R
Formula:'R W (P & !'R)
P:(i ==5)

R:(i==4)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#7 :---P-----

Pattern : Existence (p)
Scope : Before R
Formula!R W (P & !'R)
P:(G ==3)

R:({==3)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test #8: PPPPPPPPP
Pattern : Existence (p)

Scope : Before R

Formula: 'R W (P & !R)
P:(G >=0)

R: (@ >limit+ 1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#9:------------
Pattern : Existence (p)

Scope : Before R

Formula!R W (P & !'R)
P:G>1)

R:(i>limit + 1)

Interval: No

Expected Result: No violation

Test#10: P----------
R

Pattern : Existence (p)

Scope : Before R

Formula!R W (P & !R)

P:(G==0)

R:(i==0)

Interval: Yes




Actual Result: No violation

Expected Result: Violation
Actual Result: Violation

Test#11: R----------
Pattern : Existence (p)
Scope : Before R

Formula: 'R W (P & !R)
P:G==i+1)

R:(i==0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test #12: RPPPPPPPPP
Pattern : Existence (p)

Scope : Before R

Formula: 'R W (P & !R))
P:(G >0)

R:(i==0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#13: LPPPPPPPP

Pattern : Existence (p)

Scope : After L

Formula: [] (!L) | <>(L & <>P))
P:(>0)

L:(i==0)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#14 :--------- L

Pattern : Existence (p)

Scope : After L

Formula: []1('L) | <>(L & <>P))
P:(G <0)

L: (i == limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test #15: PPPPL - - - -

Pattern : Existence (p)

Scope : After L

Formula: [](!'L) | <>(L & <>P))
P:(i <=3)

L:(i==4)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#16:---P------

L
Pattern : Existence (p)
Scope : After L

Formula: [1('L) | <>(L & <>P))
P:(i==3)
L:i==3)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#17 :-LP---------
Pattern : Existence (p)
Scope : After L

Formula: [](!'L) | <>(L & <>P))
P:Gi==2)
L:Gi==1)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#18 :--L-P-----
Pattern : Existence (p)
Scope : After L

Formula: [1('L) | <>(L & <>P))
P:(G==4
L:(i==2)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#19 . PPPPPPPPPP

Pattern : Existence (p)

Scope : After L

Formula: [] (!L) | <>(L & <>P))
P:( >=0)

L:31i<0)

Interval: No

Expected Result: No violation

Actual Result: No Violation

Test#20 :----------

Pattern : Existence (p)

Scope : After L

Formula: []1('L) | <>(L & <>P))
P:(G <0)

L:(G>limit+ 1)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#21 :-L--P--L----

Pattern : Existence (p)

Scope : After L

Formula: [] (!L) | <>(L & <>P))
P:G=="7)

L:G(==11Ii==10)

Interval: Yes .. Yes

Test #22 . PPPPPPPPPP

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> ('R W (P& 'R)))
P:(G >=0)

L:(@i>limit+ 1)

R:({ <0)




Expected Result: No Violation
Actual Result: Violation

Interval: No
Expected Result: No violation
Actual Result: No violation

Test#23 :----------

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> (IR W (P& R)))
P:(G <0

L: (> limit + 1)

R:( <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#24 :R-------- L

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> (IR W (P& 'R)))

P:( <0)
L : (i = = limit)
R: (i ==0)

Interval: No
Expected Result: No violation
Actual Result: No violation

Test#25:-L--------

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> (IR W (P& !R)))
P:(G <i)

L:i==1)

R:(1 <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#26 : L ---------
R
Pattern : Existence (p)
Scope : Between L - R
Formula:[](L & 'R -> (IR W (P& !R)))

P:( <0)
L:(i==0)
R: (i==0)

Interval: No
Expected Result: No violation
Actual Result: No violation

Test#27 :L---R-----

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> ('R W (P& !R)))

P:(i <0)
L:(i==0)
R: (i==4)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#28 :L----P----R

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> (IR W (P& 'R)))

P:(i==4)
L:(i==0)
R: (i == limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#29 :P-------- R
L
Pattern : Existence (p)
Scope : Between L - R
Formula:[](L & 'R -> (IR W (P& !R)))

P:(i ==0)
L:(i==0)
R: (i == limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#30:---LR-----
P
Pattern : Existence (p)
Scope : Between L - R
Formula:[](L & 'R -> (IR W (P& 'R)))

P:(i ==4)
L:(i==3)
R: (i==4)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#30:---L----L----R-----
P

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> ('R W (P& !R)))

P:(i ==5)
L:(i==31li==7)
R: (i==9)

Interval: Yes.. Yes
Expected Result: No Violation
Actual Result: Violation

Test#31:---LR-----
P
Pattern : Existence (p)
Scope : Between L - R
Formula:[](L & 'R -> (IR W (P& 'R)))

P:(i ==3)
L:(i==3)
R: (i==4)

Interval: Yes
Expected Result: No violation
Actual Result: No violation




Test#32:--L-PR-L--

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> ('R W (P& !R)))

P: (i ==4)
L:(i==2)ll(i==7)
R: (i==5)

Interval: Yes ... No
Expected Result: No violation
Actual Result: No violation

Test#33:-LPPR-L--P L-R

Pattern : Existence (p)

Scope : Between L - R

Formula:[J(L & 'R -> (IR W (P& R)))
P:(((i>=1)&& (i<4)li==9
L:((i==1)I3G==06))

R:({==1limit) I i==4)

Interval: Yes ... Yes .. Yes

Expected Result: Violation

Actual Result: Violation

Test#34:-LPPR-L--R

Pattern : Existence (p)

Scope : Between L - R

Formula:[](L & 'R -> (IR W (P& !R)))
P:(((i>=1) && (i<4))
L:(i==1DI3{==06))

R:@{==1limit) I i==4)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#35:-LP-R-LP-R

Pattern : Existence (p)

Scope : Between L - R

Formula:[J(L & 'R -> (IR W (P& 'R)))
P:(i==21i==7))
L:((i==1)I3G==6))

R:({==1limit) I i==4)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#29:-L--R-L--R
P P
Pattern : Existence (p)
Scope : Between L - R
Formula:[](L & 'R -> ('R W (P& !R)))
P:((i>=1) && (i<4))
L:(i==1DI3{==06))
R:@{==1limit) I i==4)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#30:-L---R-LP-R
P
Pattern : Existence (p)
Scope : Between L - R
Formula:[](L & 'R -> (IR W (P& !R)))
P:(i==21i==17))
L:((i==1)I3G==06))
R:({==1limit) I i==4)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#31:----------

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—(R) > (= (R) UP A—(R))))
P: (i>limit + 1)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test #32:------- R--

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—(R) > (= (R) U (P A—(R))))
P:(i>i)

L : (i==limit+2)

R:@{==7)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#33 : PPPPPPPPPP

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= (R) U P A= (R))))
P:(i >=0)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#34:-LPPPPPPPR

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (= ([R)UPA-(R))))
P:( >1)&& (i < limit)

L:i==1)

R : (i = =limit)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#35:P--------- R
L

Test #36 : PPL ----- R
Pattern : Existence (p)




Pattern : Existence (p)
Scope : After L — Until R

Formula: (L A—(R)— (= (R) U (P A= (R))))
P: (i ==0)

L:(i==0)

R : (i = =limit)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Scope : After L — Until R

Formula: (LA—(R) > (= (R) U (P A—(R))))
P:(i<=1)

L:(i==2)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#37 :-LR--------
P

Pattern : Existence (p)

Scope : After L — Until R

Formula: (L A—(R)— (= (R) U (P A= (R))))
P:(i == 1)
L:Gi==1)
R:(i==2)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#38 :-LR--------
P

Pattern : Existence (p)

Scope : After L — Until R

Formula: (L A—(R)— (= (R) U (P A= (R))))
P:(i ==2)
L:(i==1)
R:(i==2)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#39 :P---------
L
Pattern : Existence (p)
Scope : After L — Until R
Formula: (LA—=(R)—> (= (R) U P A—=(R))))
P:G ==0)
L:3i==0)
R:(i<0)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#40 :L-P--------

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (—([R)UPA-(R))))
P:(i ==2)

L:(i==0)

R:(i<0)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#41 : LP-R-L----
Pattern : Existence (p)
Scope : After L — Until R

Formula: (LA—=(R)—> (= (R) U P A= (R))))
P:(i==1)

L:((i==0)ll@{==5))

R:(@{==3))

Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#42 :LP-R-L---P

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—(R)—> (—([R)UPA-(R))))
P:(i=DliGG==5)

L:((i==0)l(Gi==5))

R:(@{==3))

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#43:L-PR-L--PR

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= R) U P A= QR))))
P:(i==2)1I(G==Ilimit- 1)
L:((i==0)lG{==5))

R: (i==23)) Il (i ==limit)

Interval: Yes ... Yes

Expected Result: No violation

Actual Result: No violation

Test#44 :LP-R-L---R

Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= R) U®PA—=R))))
P:(i==1)

L:((i==0)l(G{==5))

R: (i==3)) Il (i == limit)

Interval: Yes ... Yes

Expected Result: Violation

Actual Result: Violation

Test#43:L--L-R
P

Test#44 :L--------
Pattern : Existence (p)




Pattern : Existence (p)

Scope : After L — Until R

Formula: (LA—=(R)—> (= R) UP A= QR))))
P:(i==2)

R: (i==3)) Il i == limit)

Interval: Yes ... Yes

Expected Result: No Violation

Actual Result: Violation

Scope : After L — Until R

Formula: (LA (R)—=>(R)UPA-R))))

P:(i==i+1)

L:1G==0)

R: (i==limit+ 1)
Interval: Yes

Expected Result: Violation
Actual Result: Violation

Table8. Test suite for the universality pattern for SPS.

Pattern : Universality (p)
Scope : Global

Formula: P

P: (i>limit+ 1)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#2:PPPPPPPPPP
Pattern : Universality (p)
Scope : Global

Formula: P

P: (i <= limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#3:-PPP----- P

Pattern : Universality (p)

Scope : Global

Formula: P

P:((i>0)&& (i<4)) Il (i==Ilimit)
Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#4:-PPPPPPPP-
Pattern : Universality (p)
Scope : Global

Formula: P

P:((i!=0) && (i !=limit))
Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#5: PPPPPPPPPR
Pattern : Universality (p)
Scope : Before R

Formula: R — (P U R)

P: (i <Limit)

R : (i = =limit)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#6:-PPPPPPPPR
Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P: (i <Limit) && (i>0)
R: (i ==limit)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#7 :----------
Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P:(i <0); R:(i>1limit+ 1)
Interval: No

Expected Result: No violation
Actual Result: No violation

Test#8: PPPPPPPPP
Pattern : Universality (p)
Scope : Before R
Formula: OR — (P U R)
P:(i >=0);R:(@{>limit+ 1)
Interval: No
Expected Result: No violation
Actual Result: No violation

Test#5:PPPR----R
Pattern : Universality (p)
Scope : Before R
Formula: OR - (P U R)
P:(G <=2)
R:({i==2Ili==Ilimit)
Interval: Yes..Yes

Test#5:----RPPPPR
P P
Pattern : Universality (p)
Scope : Before R
Formula: 0OR — (P U R)
P:(G <4
R:({==5Ili==1limit)




Expected Result: No Violation

Actual Result: Violation

Interval: Yes..Yes
Expected Result: Violation

Actual Result: Violation

Test#9:R---------
Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P:(1 <0)

R:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test #10 : RPPPPPPPPP
Pattern : Universality (p)
Scope : Before R

Formula: OR — (P U R)
P:(i>0)

R:(i==0)

Interval: Yes

Expected Result: No violation
Actual Result: No violation

Test#11: LPPPPPPPP
Pattern : Universality (p)
Scope : After L

Formula: [] (L -> [](P))
P:(i >0)

L:i==0)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#12: PPPPPPPPPP
L

Pattern : Universality (p)

Scope : After L

Formula: [] (L -> [] (P))

P:(i >=0)

L:(i==0)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test #13: PPPPPPPPPP
L

Pattern : Universality (p)

Scope : After L

Formula: [] (L —-> [](P))

P:({ >=0)

L:(i==2)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#14 . PPPPPP--P

L
Pattern : Universality (p)
Scope : After L
Formula: [] (L -> [] (P))
P: ((i<7) Il (i==1limit))
L:(i==2)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#15:--PPPPPPPP
L

Pattern : Universality (p)

Scope : After L

Formula: [] (L -> [](P))

P:(G >=2)

L:(i==2)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Test#16:--LPPPPPPP
Pattern : Universality (p)
Scope : After L

Formula: [] (L -> [] (P))
P:(>2)

L:(i==2)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#15:--PPPP-----

L L
Pattern : Universality (p)
Scope : After L
Formula: [] (L -> [](P))
P:(i =>2&&1 <=5)
L:i==21i==8)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#15:--PPPP-----

L L
Pattern : Universality (p)
Scope : After L
Formula: [] (L —> [](P))
P:(i ==2&&i1 <=5)
L:({==21i==1limit)
Interval: Yes
Expected Result: Violation
Actual Result: Violation




Test#17 . -LP---------
Pattern : Universality (p)
Scope : After L

Formula: [] (L —-> [](P))
P:G==2

L:(i==1)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test#18:--L-P-----
Pattern : Universality (p)
Scope : After L

Formula: [] (L -> [] (P))
P:(i==4

L:(i==2)

Interval: Yes

Expected Result: Violation
Actual Result: Violation

Test #19 : PPPPPPPPPP
Pattern : Universality (p)
Scope : After L

Formula: [1 (L -> [](P))
P:({ >=0)

L:(i<0)

Interval: No

Expected Result: No violation
Actual Result: Violation

Test#20 : - ---------
Pattern : Universality (p)
Scope : After L

Formula: [] (L -> [] (P))
P:({<0)

L:@G>limit+1)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#21 :----------

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R)AOR)— (PUR)
P:(i <0)

L: (> limit+ 1)

R:( <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#22: RPPPP---L

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R)AOR)— (PUR)
P:(i >0)&&(i<6)

L : (i = = limit)

R: (i ==0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#23:-L--P-----

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R)AO0R) — (P UR)
P:(i==4

L:i==1)

R: (i <0)

Interval: No

Expected Result: No violation

Actual Result: No violation

Test#24 : L ---------

R
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R)AOR)— (PUR)
P:( <0)
L:i==0)
R: (i==0)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#25:L---R-----

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) > (P UR)

P:(i <0)
L:(i==0)
R: (i==4)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#26: LPPPPPPPPR

Pattern : Universality (p)

Scope : Between L - R

Formula: ((L A—(R) AOR) —» (P UR)
P:({ >0)&& (i < limit)

L:(i==0)

R: (i ==limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#27 : PPPPPPPPPR
L
Pattern : Universality (p)

Test#28 :---LR-----
P
Pattern : Universality (p)




Scope : Between L - R

Formula: ((L A—=(R)AOR)—> (PUR)
P:({ >=0) && (i < limit)

L:(i==0)

R: (i ==Ilimit)

Interval: Yes

Expected Result: No violation

Actual Result: No violation

Scope : Between L - R
Formula: ((L A—(R) AOR) —» (P UR)

P:(i==4)
L:(i==3)
R: (i==4)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#29 :---LR-----
P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R) AOR) > (P UR)

P:(i ==3)
L:(i==3)
R: (i==4)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#30:--LPPR-L--

P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R) AOR) —» (P UR)
P:(1>1)&& 3G <4)
L:i==2)lli==7)
R: (i==4)
Interval: Yes ... No
Expected Result: No violation
Actual Result: No violation

Test#31:-LPPR-LP-R

P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R)AOR)— (PUR)
P:((i>=1)&&(i<4)IIi=17))
L:((i=DIl@{==06))
R:(==1limit) I i==4)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#32:-LPPR-LPPR
P P
Pattern : Universality (p)
Scope : Between L - R
Formula: ((L A—(R)AOR)— (PUR)
P:(i>=1)&& (<)) ((i=7) && (i<
limit))
L:((i==DIll@{==06))
R: (i==1limit) | i==4)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: No violation

Test#33 :----------

Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: (i >limit + 1)

L : (i == limit + 2)

R:(i<0)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#34:--P----R--

Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA-(R))— ( PII(PUR)))
P:(i==2)

L : (i == limit + 2)

R:(i==7)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#35: PPPPPPPPPP
Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:({ >=0)

L : (i==limit+ 2)

R:(i<0)

Interval: No

Expected Result: No violation
Actual Result: No violation

Test#36:-LPPPPPPPR
Pattern : Universality (p)

Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:({ >1)&& (i <limit)
L:(i==1)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#37: PPPPPPPPPR

Test#38 : -LPPPPPP-R




L
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)—> (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: (i >=0) && (i < limit)
L:i==0)
R : (i = =limit)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Pattern : Universality (p)

Scope : After L — Until R

Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:(>1)&& (i<limit-1)

L:(i==1)

R : (i = =limit)

Interval: Yes

Expected Result: Violation

Actual Result: Violation

Test#39:-LR--------
P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))

P:(i ==1)
L:(i==1)
R:(i==2)

Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test#40:-LR--------
P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))

P:(i ==2)
L:(i==1)
R:(i==2)

Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#41 : PPPPPPPP - -

L
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: (i >=0) && (i < limit - 1)
L:i==0)
R:(i<0)
Interval: Yes
Expected Result: Violation
Actual Result: Violation

Test#42 : PPPPPPPPPP

L
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA-(R))—( PII(PUR)))
P:(i >=0)
L:i==0)
R:(i<0)
Interval: Yes
Expected Result: No violation
Actual Result: No violation

Test #43 . LPPR-LP--P
P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P: (((i>=0)&&(@1 < 3)) Il (i==6) Il (i == limit))
L:((i==0)l@{==Y5))
R:(i==3))
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Test#44 : LPPR-LPPPP

P P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: (LA—(R))—>( PI(PUR)))
P:(i>=0)&&(1i<3)II(i>=5)
L:((i==0)ll@{==5))
R:(i==3))
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: No violation

Test#47 : LPPR-LPPPR
P P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)—> (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:((i>=0)&&(>1<3)) I ((i>=5) && (i< limit)
L:(i==0)lG==Y5))

Test#48 : LPPR--LPPPR

P
Pattern : Universality (p)
Scope : After L — Until R
Formula: (L A—(R)— (P WR))
Formula: ((LA—(R))—>( PII(PUR)))
P:(i>=0)&&(GE<3) I ((i>5) && (i<
limit)




R : (i==3)) Il (i == limit)
Interval: Yes ... Yes
Expected Result: No violation
Actual Result: No violation

L:(i==0)l@G==5))

R: (i==23)) Il (i == limit)
Interval: Yes ... Yes
Expected Result: Violation
Actual Result: Violation

Table9. Test suite for the precedence pattern for SPS.

Test#1:----------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: 'P W T

P: (i>limit+ 1)

T: (i< 0)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#2:---T------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: 'P W T

P: (i>limit+ 1)

T: (i== 3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#3 :P---- ------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: 'P W T

P: i==0)

T: (i>limit+1)

Interval: Built

Expected Result: Not valid

Actual Result: Not Valid

Test#4:---T------
P
Pattern : Precedence : (T) Precedes (P)
Scope : Global
Formula: 'P W T
P: (i==3)
T: i==3)
Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#5:---P------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: 'P W T

P: (i==3)

T: (i>limit+ 1)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#6:-P-T------

Pattern : Precedence : (T) Precedes (P)
Scope : Global

Formula: 'P W T

P: (i==1)

T: i==3)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#7 :----------

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -> (!P U (T | R))
P: (i>limit+ 1)

T: G <0); R: (i <0)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test #8 :----- P----

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -> (!P U (T | R))
P: (i==5)

T: (1 <0); R (i >limit+1)
Interval: Not built

Expected Result: Valid

Actual Result: Valid

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -> (!P U (T | R))
P: (i>limit+ 1)

T: (1 <0); R: (i==6)

Interval: Built

Test #10 :---- - - R-P-

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -> (!P U (T | R))
P: (i==8)

T: (1 <0); R: (i==6)

Interval: Built




Expected Result: Valid
Actual Result: Valid

Expected Result: Valid
Actual Result: Valid

Test#9:---R--P-R---

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -> (!P U (T | R))
P: (i ==6)

T: (i<0);

R: (i==31li==8)

Interval: Built

Expected Result: No Violation

Actual Result: Violation

Pattern : Precedence : (T) Precedes (P)
Scope : Before R
Formula: <>R -> (!P U (T | R))

P: i==6)
T: i<0),;
R: (i==6)

Interval: Built
Expected Result: Valid

Actual Result: Valid

Test#11:---P--R--

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -> (!P U (T | R))

P: (i==3)
T: (i <0)
R: (i==6)

Interval: Built
Expected Result: Not Valid
Actual Result: Not valid

Test#12:R--------

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -—> (!P U (T
P: (i>limit+ 1)

T: (i <0)

R: (i==0)

Interval: Built

Expected Result: Valid

Actual Result: Valid

R))

Test #13:-T--P--R--

Pattern : Precedence : (T) Precedes (P)
Scope : Before R

Formula: <>R -> (!P U (T | R))

P: (i==4)
T: ( == 1)
R: (i==7)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#14:---P--R--
T
Pattern : Precedence : (T) Precedes (P)
Scope : Before R
Formula: <>R -> (!'P U (T | R))

P: (i==3)
T: (i ==3)
R: (i==7)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#15:---P-----
R
T
Pattern : Precedence : (T) Precedes (P)
Scope : Before R
Formula: <>R -> (!P U (T | R))

P: (i==3)
T: (i ==3)
R: (i==3)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#16 :----------

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: []!L | <>(L & (!P W T))
P: (i<0)

T: (i >limit+1)

L: (i>1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#17 :---L-----

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: []1'Q | <>(L & (!P W T))
P: (i<0)

T: (G >limit+1)

L: (i==3)

Interval: Built

Expected Result: Valid

Test#18: -P-L-----

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: [1'L | <>(L & ('P W T))

P: (i==2)
T: (i >limit+1)
L: (i==3)

Interval: Built
Expected Result: Valid




Actual Result: Valid

Actual Result: Valid

Test#18: L--T- L - P-

Pattern : Precedence : (T) Precedes (P)
Scope : After L
Formula: []!'L |
P: (i==Ilimit- 1)
T: (i ==3)

L: (i==01lli==5)
Interval: Built
Expected Result: No Violation
Actual Result: Violation

<>(L & ('P W T))

Test#18: L--T- L -

Pattern : Precedence : (T) Precedes (P)
Scope : After L
Formula: []!L |
P: (i==Ilimit- 1)
T: (i ==3)

L: (i==0lli==5)
Interval: Built
Expected Result: Violation
Actual Result: Violation

<>(L & (!'P W T))

Test#19: ---L-----

Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: []'L | <>(L & (!P W T))
P: (i==3)
T: G ==3)
L: (i==3)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#20: --L--P-T---
Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: []!L | <>(L & ('P W T))
P: (i==5)
T: G==7)
L: (i==2)

Interval: Built
Expected Result: Not Valid
Actual Result: Not valid

Test#21: -L --T--P--
Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: []'L | <>(L & (!P W T))
P: i==7)
T: G ==4)
L: (i==1)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#22: --L--P----

T
Pattern : Precedence : (T) Precedes (P)
Scope : After L

Formula: [1'L | <>(L & ('P W T))
P: (i==5),; T: (1 ==5)
L: (i==2)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#23 : - ---------

Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: [] (Q&!R& <>R)->(!PU(S v R))
P: (i>limit+ 1)

T: (i <0)

L: (i<i)

R:(i>1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#24: ---P-------

Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: [] (Q&!R& <>R)->(!'PU(S v R))
P: i==3)

T: (i <0)

L: (i<i)

R: (i>1i)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#25: ---R---P--L-

Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: [] (Q&!'R& <>R)->(!'PU(S v R))

P: (i == 7)
T: (i <0)
L: (i==10)
R: (i==3)

Interval: Not Built
Expected Result: Valid

Test #26: -L--P-T--R -

Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: [] (Q&!'R& <>R)->(!'PU(S v R))

P: (i==4)
T: (i ==6)
L: (i==1)
R: (i==9)

Interval: Built
Expected Result: Not valid




Actual Result: Valid

Actual Result: Not valid

Test#26: -L- -T--L-P-R-

Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: [] (L& !'R& <>R)->(!PU(T v R))
P: i==9)

T: (i ==4)

L: (i==11li==7)

R: (i==Ilimit- 1)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test #26 : - L--P - T-
Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: [] (L&!'R& <>R)->(!PU(T v R))

P: (i==4)
T: (i ==6)
L: (i==1)
R: (i == 900)

Interval: No
Expected Result: Valid

Actual Result: Valid

Test#27: ---R-L- P--

Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: [] (L&!R& <>R)->(!PU(T v R))

P: (i==7)
T: (i <0)
L: (i==5)
R: (i==3)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#28: --R-P--L--
T
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R
Formula: [] (L& !'R& <>R)->(!'PU(T v R))
P: (i==4), T: (. ==4)
L: (i==7); R: (i==2)
Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#29: --L-P--R--
T
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R
Formula: [] (L& !'R& <>R)->(!'PU(T v R))

P: (i==4)
T: (i ==4)
L: (i==2)
R: (i==7)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#30:-L T-PR-L-P

Pattern : Precedence : (T) Precedes (P)

Scope : Between L and R

Formula: [] (L& !'R& <>R)->(!'PU(T v R))
P: i==411i==9)

T: (i ==2)
L: (i==11i==7)
R: (i==5)

Interval: Built ... Not built
Expected Result: Valid
Actual Result: Valid

Test#31:-L T-PR-L-P-R
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: [] (L&!'R& <>R)->(!PU(T v R))
P: (i==41i==9)

T: 1 ==2)

L: (i==11lli==7)

R: i==51lli==11)

Interval: Built ... Built

Expected Result: Not valid

Actual Result: Not valid

Test#32:-L T-PR-LTP-R
Pattern : Precedence : (T) Precedes (P)
Scope : Between L and R

Formula: [] (L& !'R& <>R)->(!PU(T v R))
P: (i==41i==9)

T: (i ==21li==38)

L: (i==11lli==7)

R: i=51lli==11)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#33 :------------

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: (i<0)

T: (1 <1))

L: (i>1)

(!P W (T v R)))

Test#34:---P--L-----

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: (i==3)

T: (1 <1))

L: (i==6)

(!P W (T v R)))




R: (i>limit+ 1)
Interval: Not built
Expected Result: Valid
Actual Result: Valid

R: (i>limit+ 1)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#35:--L-PT--R-----
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: i==4);T: i ==5))
L: (i==2);R: (i==98)
Interval: Built

Expected Result: Not valid
Actual Result: Not valid

(!'P W (T v R)))

Test#36:--L-T-P-R----
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula: [] (L & 'R —>
P: i==6);T: (i ==4))
L: (i==2);R: (i==98)
Interval: Built

Expected Result: Valid
Actual Result: Valid

(!P W (T v R)))

Test#37 :--L-T -R----

P
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: i==6);T: 1 ==6)
L: (i==2);R: (i==98)
Interval: Built
Expected Result: Not valid
Actual Result:

(!P W (T v R)))

Test#38 :--L-R--P----

Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: i==7);T: G >1)

L: (i==2);R: (i==4)
Interval: Built

Expected Result: Valid
Actual Result: Valid

(!P W (T v R)))

Test#39: -LTPR--L--P-
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: i==31i==10)

(!P W (T v R)))

T: (i ==2)
L: (i==11li ==7)
R: (i==4)

Interval: Built ... Built
Expected Result: Not valid
Actual Result: Not valid

Test#40: -LTPR--LT-P-
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: (i==31li==10)

T: (1 ==21i==8)

L: (i==11li==7)

R: (i==4)

Interval: Built ... Built
Expected Result: Valid
Actual Result: Valid

(!P W (T v R)))

Test#41: -LTPR--LT-PR
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: i==311i==10)

T: (1 ==211i==18)

L: G==11Ili ==7)

R: (i==41lli==11)
Interval: Built ... Built
Expected Result: Valid
Actual Result: Valid

(!P W (T v R)))

Test#42: -LTPR--L--PR
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R
Formula:[] (L & 'R —>
P: i==31li==10)

T: (i ==2)

L: (i==11li ==7)

R: (i==41lli==11)
Interval: Built ... Built
Expected Result: Not valid
Actual Result: Not valid

(!P W (T v R)))

Test#41: -L--T -L-P R
Pattern : Precedence : (T) Precedes (P)
Scope : After L Until R

Formula:[] (L &« 'R -=> (!P W (T v R)))
P: (i==28)
T: (i ==4)

L: G==11li ==6)

R: (i == limit)

Interval: Built ... Built
Expected Result: Not Valid




Actual Result: Not Valid

Table10. Test suite for the response pattern in SPS.

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: (i>limit+ 1)

T: (i< 0)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#2:---T------

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: (i>limit+ 1)

T: (i==3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#3:---- ----- P

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: (i == limit)

T: (i>limit+1)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#4:---T------
P
Pattern : Response: (T) Responds to (P)
Scope : Global
Formula: (P— 0T)
P: i==3)
T: (i== 3)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#5:---P------

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: i==3)

T: (i>limit+1)

Interval: Built

Expected Result: Not valid

Actual Result: Not valid

Test#6:-P-T------

Pattern : Response: (T) Responds to (P)
Scope : Global

Formula: (P— 0T)

P: i==1)

T: (i==3)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#7 :----------

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: O R — (P —-( (—R) U (T A —=R)))) UR)
P: (i>limit+ 1)

T: (1 <0)

R: (i <0)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test #8 :----- P----
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: OR — (P —>((—R) U
(T A—R)))) UR)
P: (i==5)
T: (1 <0)
R: (i >limit+1)
Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#8:----R----P--R
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: O R —» (P ->( (—R) U
(T A=R)))) UR)
P: (i==10)
T: (1 <0)
R: (i==41i==limit)
Interval: Not built

Test#8:--P--R---- -- R
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: O R —» (P ->( (—R) U
(T A—R)))) UR)
P: (i==2)
T: (1 <0)
R: (i==41i==limit)
Interval: Not built




Expected Result: Not Valid
Actual Result: Not Valid

Expected Result: Not Valid
Actual Result: Not Valid

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: O R — (P —-( (—R) U (T A —=R)))) UR)
P: (i>limit+ 1)

T: (i <0)

R: (i==6)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test #10:----- - R-P-
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: 0 R — (P -((—R) U
(T A—R)))) UR)

P: (i==8)
T: (i <0)
R: (i==6)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#11:---P--R--

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: 0 R — ((P =((=R) U (T A—=R)))) UR)

P: (i==3)
T: (i <0)
R: (i==6)

Interval: Built
Expected Result: Not Valid
Actual Result: Not valid

Test#12 :R--------
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: 0 R —» (P >((—R) U
(T A—R)))) UR)
P: (i>limit+ 1)
T: (i <0)
R: (i==0)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#13:-P--T--R--

Pattern : Response: (T) Responds to (P)

Scope : Before R

Formula: O R — (P —-( (—R) U (T A —=R)))) UR)
P: i==1)

T: (1 ==4)

R: (i==7)

Interval: Built

Expected Result: Valid

Actual Result: Valid

Test#14:---P--R--
T
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: 0 R —» (P >((—R) U
(T A=R)))) UR)

P: (i==3)
T: (i ==3)
R: (i==7)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#15:---P-----
R
Pattern : Response: (T) Responds to (P)
Scope : Before R
Formula: O R — (P —-( (—R) U (T A —=R)))) UR)
P: (i==3)
T: (1 >1)
R: (i==3)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#16:----------

Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: [] (L —-> []1(P —-> <>T))
P: (i<0)

T: (i >limit+1)

L: (i>1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#17 :---L-----

Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: [] (L —-> [1(P —-> <>T))
P: (i<0)

T: (i >limit+1)

L: (i==3)

Test#18: -T-L-----

Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: [1(L -> []1(P —-> <>T))

P: (i<0)
T: (i==1)
L: (i==3)




Interval: Built
Expected Result: Valid
Actual Result: Valid

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#19: ---L-----

Pattern : Response: (T) Responds to (P)
Scope : After L
Formula: [] (L -> [](P -> <>T))

P: (i==3)
T: (i ==3)
L: (i==3)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#20: --L--T-P---

Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: [] (L -> [](P —-> <>T))

P: (i==7)
T: (i ==5)
L: (i==2)

Interval: Built
Expected Result: Not Valid
Actual Result: Not valid

Test#21: -L--P--T--

Pattern : Response: (T) Responds to (P)
Scope : After L

Formula: [] (L —-> [1(P —-> <>T))

P: (i==4)
T: (i ==7)
L: (i==1)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#22: --L--P----
T
Pattern : Response: (T) Responds to (P)
Scope : After L
Formula: [1(L —-> []1(P —> <>T))

P: (i==5)
T: (i ==5)
L: (i==2)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#23: - ---------

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (LA-RAOR)— (P — (—-RU
(TA=R))HU R)

P: (i>limit+ 1)

T: (i <0)

L: (i<i)

R:(i>1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#24: ---P-------

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (LA-RAOR)— (P — (—RU
(TA=R)))UR)

P: (i==3)

T: (1 <0)

L: (i<i)

R: (i>1i)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#25: ---R---P--L-

Pattern : Response: (T) Responds to (P)
Scope : Between L and R

Formula: (LA-RAOR)— (P — (—-RU

(TA=R))UR)
P: (i == 7)

T: (i <0)

L: (i==10)

R: (i==3)

Interval: Not Built
Expected Result: Valid
Actual Result: Valid

Test#26: -L--P-T--R -

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (L A—R A0OR)— (P — (—R U (TA—R))))UR)

P: (i==4)
T: (i ==6)
L: (i==1)
R: (i==9)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#27: ---R-L- P--

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (LA-RAOR)—» (P — (—-RU
(TA=R))HU R)

P: (i==7)

Test#28: --R-P--L--
T
Pattern : Response: (T) Responds to (P)
Scope : Between L and R
Formula: ((L A—R AOR)— (P — (=R U (TA —R))))UR)
P: (i==4)




T: 1 <0)

L: (i==5)

R: (i==3)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

T: (i ==4)
L: (i==7)
R: (i==2)

Interval: Not built
Expected Result: Valid
Actual Result: Valid

Test#29: --L-P--R--
T
Pattern : Response: (T) Responds to (P)
Scope : Between L and R
Formula: (LA-RAOR)— (P - (-RU
(TA=R)))UR)
P: i==4); T: (G==4)
L: (1::2), R: (1::7)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#30:-L P-TR-L-P

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: ((L A—R A 0R)— (P — (—R U (TA —R)))UR)
P: (i==211i==9)

T: (i ==4)
L: (i==11li==7)
R: (i==5)

Interval: Built ... Not built
Expected Result: Valid
Actual Result: Valid

Test#31:-L P-TR-L-P-R

Pattern : Response: (T) Responds to (P)

Scope : Between L and R

Formula: (LA-RAOR)—» (P — (—-RU
(TA=R))))U R)

P: (i==21i==9)

T: (1 ==4)

L: (i==1lli==7)

R: (i==5lli==11)

Interval: Built ... Built

Expected Result: Not valid

Actual Result: Not valid

Test#32:-L P-TR-LPT-R
Pattern : Response: (T) Responds to (P)
Scope : Between L and R

Formula: (L A—RA0R)— (P— (=R U (TA—R))))UR)
P: i==21li==218)

T: i ==41i==9)

L: (i==11lli==7)

R: i==51li==11)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#33 :------------

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(®P —=(-RU (T A —R)))) WR)

Formula: ( L A—R =P >R UTA —R)) Il
(LA—R =P =(—R U (T A —R)))) U R))

P: i<0)

T: (1 <i))

L: (i>1)

R: (i>limit+ 1)

Interval: Not built

Expected Result: Valid

Actual Result: Valid

Test#34:---P--L-----

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(P —=(—R U (T A —R)))) WR)

Formula: ( (LA—R =P —>(-RU(TA —R)) I
(LA—R =P —(—R U (T A —R)))) U R))

P: (i==3)
T: (i <i))
L: (i==6)

R: (i>limit+ 1)
Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#35:--L-TP--R-----

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(®P —(=R U (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RUTA —R)) Il
(LA—R =P =(—R U (T A —=R)))) U R))

P: (i==5)
T: (i ==4)
L: (i==2)
R: (i==28)

Interval: Built
Expected Result: Not valid
Actual Result: Not valid

Test#36:--L-P-T-R----

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —({P —(—RU (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RU(TA —R)) I
(LA—R =P —=(—R U (T A =R)))) U R))

P: (i==4)
T: (i ==6)
L: (i==2)
R: (i==8)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#37 :--L-T -R----

Test#38:--L-R--P----




P
Pattern : Response: (T) Responds to (P)
Scope : After L Until R
Formula: (L A—R —(®P —=(-RU (T A —R)))) WR)
Formula: ( LA—R —=S®—=(—RU(TA —R)) I
(LA—=R =P =(—=R U (T A —=R)))) U R))
P: i==6)

T: (i ==6)
L: (i==2)
R: (i==28)

Interval: Built
Expected Result: Valid
Actual Result:

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(P —(—RU (T A —R)))) WR)

Formula: ( (LA—R —=® —>(=RU(TA —R)) Il
(LA—R —=(P =(—RU (T A —R)))) U R))

P: i==7)

T: G >i)
L: (i==2)
R: (i==4)

Interval: Built
Expected Result: Valid
Actual Result: Valid

Test#39: -LPTR--L--P-

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(P —(=R U (T A —R)))) WR)

Formula: ( (LA—R =P —(=RU(TA —R))) I
(LA—=R =P =(—=R U (T A —R)))) U R))

P: i==21li==10)

T: (i ==3)
L: (i==11li ==7)
R: (i==4)

Interval: Built ... Built
Expected Result: Not valid
Actual Result: Not valid

Test#40: -LPTR--LP-T-

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—-R —®P —=(—RU (T A —R)))) WR)

Formula: ( (LA—R =P —>(=RU(TA —R)) Il
(LA—=R =P (=R U (T A =R)))) U R))

P: (i==211i==28)

T: G ==31i==10)

L: G==11li ==7)

R: (i==4)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#41: -LPTR--LP-TR

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—R —(®P —=(-RU (T A —R)))) WR)

Formula: ( LA—R—=S®—=S(—RU(TA —R)) I
(LA—R =P =(—R U (T A =R)))) U R))

P: i==21li==8)

T: G ==31i==10)

L: G==11li==7)

R: i==41lli==11)

Interval: Built ... Built

Expected Result: Valid

Actual Result: Valid

Test#42: -LPTR--L--PR

Pattern : Response: (T) Responds to (P)

Scope : After L Until R

Formula: (L A—-R —P —(—RU (T A —R)))) WR)

Formula: ( (LA—R =P —>(-RU(TA —R)) I
(LA—=R =P (=R U (T A =R)))) U R))

P: (i==21li==10)

T: G ==3)

L: G==11li ==7)

R: (i==41lli==11)

Interval: Built ... Built

Expected Result: Not valid

Actual Result: Not valid




3. Using Xspin to Test LTL Formulas

This section provides screenshot descriptions of the use of Spin (through Xspin)

to test the correctness of LTL formulas. This is the approach used in [3].

SPIN CONTROL 4.3.0 — 22 June 2007

File.. | Edit.. | View.. | Run.. | Help [ SPIN DESIGH VERIFICATION Line#:|3 Find:
#define limit 20
hyte i = 0;
active proctype seq( {
do
sl limif) -= 0 =1 +1;

od;
1

2 == limif) -= break;

spin -a -XE

-M pan. 1tl pan_in

JURCE -DMEMI.IM=1 -DXUSAFE -DNOFAIR pan.c

-a -cl

Figure 2: Defining the Promela Model in Xspin




Formula to be

/

Verified Symbol Delulions

< ~.|#define p i == D
MNever Claim: Generate
i S
0 * Formula &s Typed: <> p
H * The Never Claim Below Corresponds
Deflnlng the J * To The Megated Formula ! (<> p)
2. . it . - o

propos|tlons : (formalizing wiolations of the original)

Of the LTL / never { M ey p) +/

formula Verification Result: valid > Run Verification |~
" warning: for p.o. reduction _to.k the never claim must be stu = riant
_ | inever claim= g M=Trom LTL formulae are stutter-inwariant)

Linear Time Temporal Logic Formulae

‘a
T o] v ] or

'IPmperty holds for: 4 All Executions (desired behavior) - - Mo Executions {error behavior)

Hotes:

; Formula for Existence of P within Global Scope

|

Click to run —
test

Gt [ Laim reached state 3 (line 23}

(Spin Version 5.1.2 -- 22 Nowember Z007)
+ Partial Order Reduction

Figure 3: LTL Property Manager Used to Defind the LTL Formula to be

Verified and its Propositions



linaarTime Temporal Logic Formulae

Formul: |[ (g && () 8& <> 1) -> () U (p && )]

Oerators; 1o = famfwr ot |

IProperty holds for: 4 All Executions (desired behavior) - Mo Executions (error behavior)

Formula being tested

Notes:

_ Formula for Existence of P within Between Q & R scope

—_—
Test trace ’_V#m\q ! : )

Symbol Definitions:

efine p

Definitions of ,( | #define g
propositions 7@»
Hever Claim: M

s
1 *+ Formula As Typed: []  ({g &% (lc) &% <y ) -» ((lc) U (p &% lc)))
+ The Never Claim Below Corresponds
* To The Negated Formula !([] (g &% (lr) &% <» £) -» ({lc) U (p &%

[FOTHH
nonon
wonon

e )

* (formalizing violations of the original)

*

Run Verification

Verification Result: valid

. WaL. . P.0. reduction to be walid the newver claim must be stutter-invariant
") — {never claims generated from LTL formulae are stutter-invariant)
Spln s returned result depth 0: Claim reached state 5 (line 29)

depth 10: Glaim reached state 39 (line 51)
depth 10: Claim reached state 39 (line 52}
depth 10: Claim reached state 39 (line 53)
/ depth 10: Glaim reached state 39 (line 54)

Figure 4: Valid Test Case



Linear Time Temporal Logic Formulae

AT (0 &8 < 1) -> (1) U (p && 1)

Formula:

Formula being tested IPmperty holds for: 4 All Executions {desired behavior) . - Mo Executions (error hehavior)

Hotes:
; Formula for Existence of P _yithin Betwyeen 0 & R scope

Ce Rl I N IR I IR | >
Test trace /

Symbol Definitions:
. 4ioEe

[TIrTIY

define g
#define ¢

Definitions of [| 1 ==15)

propositions. _
Notice that R is true in never ciaim: Generate
more than one state - /x
] * Formula As Typed: [] ((g &% (lc) &% <> ¢) -» {{lc) U {p & lc)))
* The Newer Claim Below Corresponds
* To The Negated Formula !([] ({g &% (lr) &% <» r) -» ((lc) U (p &&
30D
* (formalizing wiclations of the original)
*f
Verification Result: not valid Run Verification
/ .

P _s warning: for p.o. reduction to be walid the never claim must be stutter-invariant
SP'“ s returned result — (never claims generated from LTL formulas are stutter-invariant)
depth 0: CGlaim reached state 5 (line 29)
depth 10: Claim reached state 39 (line 51)
depth 10: Claim reached state 39 (line 5Z2)
depth 10: Claim reached state 39 (line 53)
/ depth 10: Claim reached state 39 (line 54)

Figure 5: Invalid Test Case
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