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1. Run./milu_GUI
™ milu =[E3)
milu GUI'
Settings
Project Srouce | project/tcas/src |
Mutation Operator Path | project/mop_lib.xmi| |
uit | | oK |
. 4o o
¥ - - —
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2. Set the project source path and the mutation operator lib file



Step 2: Select functions

[«

| Function int
alt_sep_test ()
- tcas.c {
[ initialize bool enabled, tcas_equipped, intent_not_known;
ALIM bool need_upward_RA, need_downward_RA;
S . int alt_sep;
Inhibit_Biased_Climb enabled = High_Confidence && (Own_Tracked_Alt_Rate <= 600)
Non_Crossing_Biased_Climb && (Cur_Vertical_Sep > 600);
. . tcas_equipped = Other_Capability == 1;
@ Non_Crossing Biased Desce intent_not_known = Two_of Three Reports_Valid && Other RAC ==
Own_Below_Threat alt_sep=0;
own_Above Threat if (enabled && ((tcas_equipped && intent_not_known) || !tcas_equi
. {
alt_-sep_f:est h need_upward_RA = Non_Crossing_Biased_Climb () && Own_Belo|
1 main_ori need_downward_RA = Non_Crossing_Biased Descend ()
&6& Own_Above_Threat ();
if (need_upward_RA && need_downward_RA)
alt_sep =0;
else if (need_upward_RA)
alt_ sep=1;
else if (need_downward_RA)
alt_sep = 2;
else
alt_sep=0;
i1
return alt sep;
] n En W I bJ
7 function selected | Exit | | Next

3. Select function to be mutated

Step 3: Select mutation operators

| Mutation Operator 7] [ oman
Target
OAAN iy
OCRB -
O OBRC by
OAAA i L
OBBA Mutation
o OBBN ;’%eft“’“
OLLN L Operation
ORRN 10- i
o) 0SSA ;J%e:atlon
0SSN Operation
= e éoé,mtion
o 0AEA 10%
] OABN
OALN
OARN
DASA
O OASN
OBAA
O OBAN [+
14 mutation operators selected h Exit | ‘ Generate

4. Select mutation operator




Step 4: Check mutants

Name |Type |File |Function Mutant =
- R ~
mut_ 0 STRP :tcas.c ALIM int y |
e :OMNEtﬁsc Inhibit Bia — Inhibit_Biased_Climb ()
L1 g8 Inhibi Bl [
mut 2 OAAN tcas.c Inhibit_Bia return (Climb_Inhibit 7 Up_Separation - 100 : Up_Separation);
mut_3 | OAAN:tcas.c Inhibit_Bia }
mut_4  OAAN tcas.c Inhibit_Bia boal
mut_5  OALN :tcas.c Inhibit_Bia Non_Crossing_Biased_Climb () B
mut_6 OALN ‘tcas.c Inhibit_Bia {: d oreferred
mut 7 - OARN tcas.c Inhibit_Bia int vpwar) prefemed: |
mut 8 OARN tcas.c Inhibit Bial| | Ll []
mut 9 OARN:tcas.c Inhibit Bia original -
mut_10 :OARN:tcas.c Inhibit_Bia int [~]
mut_11 ' OARN: tcas.c Inhibit_Bial I{nhibit_Biased_Climb 0
mut_12  OARN:tcas.c Inhibit_Bia return (Climb_Inhibit 7 Up_Separation + 100 : Up_Separation);
mut_13 “STRP ‘tcas.c Inhibit_Bia }
mut 14  OEBA tcas.c Non Cross .
: : 00l
mut_15 EOEBA;tcas.c Non_Cross Non_Crossing_Biased_climb () B
mut 16 'OEBA tcas.c Non Cross {
: : int upward_preferred;
mut_17 ORRN. ftcas.c Non_Cross||.| 1L URWarC preenes: =
0 I T | | \ T
Generated 181 mutants Save & Exit | | Run Test |
5. Generate mutants
= Wity =0
Step 4: Check mutants
Name |Type |File |Function ||| Mutant A
A
mut_0 int

:STRP tcas.c ALIM
_OAAN tcas.c Inhibit Bia

mut_1

Inhibit_Biased_Climb ()

mila GUT 00 : Up_Separation);
-Test setting
Test Suite Path Ipmiecutcas;tcas_test.c| ]
Test Suite Type [1 |
Compilation Command |gcc * pkg-config --cflags —libs glib-2.0° | L T BEY

| a1 Quit

L @ |

| -t = return (Climb_Inhibit ? Up_Separation + 100 : Up_Separation);
mut_13 STRP tcas.c Inhibit_Bia }
mut 14  OEBA tcas.c Non Cross .
; i 00l
mut_15 . OEBA :tcas.c. Non_Cross Non_Crossing_Biased Climb () H
mut_16 ' OEBA - tcas.c Non_Cros: {
mut_17 | ORRN. tcas.c Non_Cross||_| intupward preferred; E
L w1 [l i ] B
Generated 181 mutants Save & Exit | | Run Test

6. Set testinput path




Mutation Score: 0.303867 (11 test cases, 181 mutants)
Name |Type |KillinglCs ~ | Testsuite -
Jj-—-testl
mut_142:OEBA :8 int
mut_143 OEBA 8 testl ()
mut_149:OEBA :3 .
i 3 Cur_Vertical_Sep = 958;
mut_150 OEBA 3 3 High Confidence = 1;
mut_151: OLLN 3 Two_of Three_Reports_Valid = 1;
i 3 Own_Tracked_Alt = 2597;
mut_ml): CERN L Own_Tracked_Alt_Rate = 574;
mut_102: ORRN :2 oOther_Tracked_Alt = 4253;
mut_116 ORRN 2 Alt Layer Value = 0;
T 3 b IIn_Senaratinn = 399 [+
mut_117' ORRN 2
mut_154 OEBA 2 Mutant | Original
mut_155 OEBA 2 bool
mut 156 OLLN .2 own_Above_Threat ()
] {
mut_24 _OEBA 1 return (Other Tracked Alt >= Own_Tracked Alt);
mut_ 25 (OEBA :1
mut_ 27 ‘OUN 1 i
mut_28 ORRN 1 alt_sep_test () E
mut_30 ORRN 1 e
mut 31 ORRN 1 Poo! enagled, tcas{_g:_:(mppet{i, [ntent_no.t_'l‘e.pown; =
it 36 NERA 1 [~ [ I
55 mutants are killed and 126 mutants are surviving | | Quit || [ save
7. Analyse result
= wilu =)
Mutation Score: 0.303867 (11 test cases, 181 mutants)
Name |Type |KillinglCs ~ | Testsuite -
Jj-—-testl
mut_142:OEBA :8 int
mut_143 OEBA 8 testl ()
nut 140 AERA I
mila GUT
-Save
Mutant save path Imnplrm.rt ]
Result save path |,ftmp,iresult5.txt |
[~
| save & Exit
mut 156 OLLN .2 I own_Above_Threat ()
e : {
mut_24 _OEBA 1 return (Other Tracked Alt >= Own_Tracked Alt);
mut_ 25 (OEBA :1
mut_ 27 ‘OUN 1 i
mut_28 ORRN 1 alt_sep_test () E
mut_30 ORRN 1 e
mut 31 ORRN 1 Poo! enagled, tcas{_g:_:(mppet{i, [ntent_no.t_'l‘e.pown; =
it 36 NERA 1 [~ [ I
55 mutants are killed and 126 mutants are surviving | | Quit || [ save

8. Save results




