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Outline

Scenario & Coverage
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Outline

FBD Program

- FBD Program 0| t?

— & & Function Block Diagram2 & PLC(AIH & POUWM AtEotE Z2 08 ey AN

— Milli Second &£ T2 )2 9| Execution=S M AGHOF o= AIAEINA =2 AI2

— Multi Step= St AI=dI0l&E0] Kok E0 AlLiel2 JIEte AlIZdI0l8 S &
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Improved Scenario Generator
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Architecture (Detail) - cont’
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System Test

Test Case
Test ID Description Pass/Fail
TC11 ALl 20b inputE 2101 S5 M2 MA & =0t Pass
TC12 MEEI Xl &= Scenario= AHHI &l =0t Fail
TC21 S5 2 HEE == Scenario2 MC/DCI =0tXl =t Pass
TC22 StE52 HEE == Scenario? Toggle Coveragedt = 0tXl =t Pass




System Test

Test Case
Test ID Description Pass/Fail
TC.31 stE 2O Input A0 XA FBD programOl parsing &l L &=t Pass
TC32 st& 229 Input A0l 8 Scenariodt parsing &l 4=t Pass
TC41 ANZH0IE ZU2 H AT = AHIXIDF I E Z 2 S (FBDSIm_FBDCover) 2t 8| 1 oif A Pass
&6 gtsS JHXl=0t
TC51 HAHE A el X & 2t Prototypel EAIE D80 2101 8 & =0t Fail
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System Test

Test Case

Test ID Description Pass/Fail
TC.61 ZE Z1 MC/DC 95%01 & 2 St} =It Pass

TC6.2 Z| & 23 Toggle Coverage 95%0| &2 2= =0t Pass

TC71 Z|E A= 20100 CHSF GUINIA Z k0t 8H =0l 202D 420t Fail

TC72 ZBAE 2N FUML ZH0 @S REH0l =20t Fail

TC81 T2 S JAVAZ Aot =0 Pass

TC.82 24 20l TensorflowE & &0t0d H&6HA =0t Fail
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System Test Reason

Test Case
Test ID Description Reason
TC5.1 H et HB el Xl 8 £t Prototypelil ZAIE O 0 201 E8 & =0t Simulation Z 3t Python=*&
TC71 ZIE A= 2001 CHE GUIOIA Z 001 & =0l Z0tE D] 12t Ol=d
TC7.2 S A= ZU HUML Z&0 Hs REH0| =20t Ol=d
TC82 249 2S 0 Tensorflows 2&5610f & 456t =0t AMEGHA &£ 2
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Pass/Fail Criteria

Pass/Fail Criteria
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Traceability

Use case & Operation

Essential UseCase SID ‘Operation in Sequence Diagram
Generate Scenaric 1 Input Scenario file / TargetProgram
Generate first Scenario s2 method call{ISG_Simulation)
Delete Scenaric <3 method call{FBDCover_Simulation)
Generic Algorithm <4 method call{FBDCover)
Parse Program S5 Input Reesult file
Parse Scenario S6 return Imroved Scenario
Simulation Scenario S7 return
Calculate toggle Coverage S8 show graph
Calculate MC/DC Coverage S9 result file{lnput value, scenario_name, coverage)
Show toggle Coverage result  S10 Parsing
Show MC/DC Coverage result S11 Selection

$12 Crossover

$13 Mutation




Traceability

Test Case

TID

1.1
12
21
22
3.1
3.2
41
5.1
6.1
6.2
71
72
8.1
82

Description

AILEE[ 27 inputE 40 R HOE S8E =)

A2 EX| 9t = Scenario= AN E =7t

SHEE HEZE +2 Scenariol MC/DC7t SOHX| =7E

S& S HEE =2 Scenario?] Toggle Coverage?t ECH| =7t
st 229 Input 40 A FBD programO| parsing=l A=t

AlSY 0|4 ZZ A AR = HE{S|X|7t 7|E =21 (FBDSIm_FBDCoven)dt B[ RSAM F2st 2t 7R =7t
A= HE{2|X| FE7} Prototyped] FAIE I3 20| EHE =7t
ZZE Z0F MC/DC 95%0| &S BUEZH=TL
Z|Z Z1} Toggle Coverage 95%0[ &S SUEF =7t
EE ME ZD0 OGSt GUIOIA Z1H7t S =0 LOHET| H 27}
ZE ME ZD FY ML =F0| E FZE0 271
Z2IHS JAVAZR BESE=7L
2 730 Tensorflows 2310 F/5stE =7t

Pass/Fail

MY MV V[V M VOV V|V MO
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Traceability

Method

MID
M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13
M14
M15
M16
M17
M18
M19
M20
M21
M22
M23
M24
M25

Method

getVariables) : void

createPOULIst() : void

generator{) : void

cover{medel_input : String, POUName : String, scenario_input : String)
FBDCover_Scenario_Result_Generation(scenario : Map<String, DATA>, savedFile : File)
set_elements_for_coverage{scenario2 : Map <String, DATA>)
show_Coverage()

showBlockMCDCCoverage()

showBlockToggleCoverage()

showOutputToggleCoverage()

Model_Open()

calcElementList])

setCurrent_value{Current_value : String)

setCurrent_value{Current_value : String)

call_python_program{)

set_model_input(str : String)

set_pou_name(str : String)

set_scenario_input(str : String)

preprocessing(data_pcol : Data Frame, cycle_num : int)
select_survivor(df : Data Frame)

crossover{pool_selected : Data Frame)

new_mutate{pool_selected : Data Frame)
fin_processing{pool_selected : Data Frame, mut_temp : Data Frame)
reparsing{scene_num : int, cycle_num : int, Pou_name : String, col_name : List)
parse{java_result : File)

Class
Frame_ISG_Generator

ISG_Generator
ISG_Simulation

FBDCover_Simulation

FBDCover_mcdc_Coverage_block
FBDCover_Toggle_Coverage_block
FBDCover_Toggle_Coverage_output
ISG_Model

EvolutionJH

utils
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Traceability

Parse Program $1 Input Scenario file / TargetProgram
Parse Scenario s1 Input Scenario file / TargetProgram
Simulation Scenario s2 method call{ISG_Simulation)

Caculate toggle Coverage s3 methed call(FBDCover_Simulation)

Caculate MC/DC Coverage S3 method call(FBDCover_Simulation)

Show toggle Coverage result  S9 result file{input value, scenario_name, coverage)

Show MC/DC Coverage result  S9 result file{input value, scenario_name, coverage)

Generic Algorithm S5 Input Reesult file
$10 Parsing
s11 Selection
s12 Crossover
$13 Mutation
Generate Scenario s7 return

3.1 s 222 Input E4{0] 37 FBD program?| parsing =A==t
81 E2ITES JAVAR REa%E7t

32
8.1

& 229 Input H4{0 X7 Scenario?} parsing= A=}
2IEE JAVAR BHS3IRETL

|FI ot

12 AZEIX| @ Scenarios AFEE7)

81 Z2IES JAVAR ZE5I%E7L

3.1 sha 229 Input FH4{0] 27 FBD programO©| parsing=i A=t
62 % 3} Toggle Coverage 95%0I4 S UEH=71

81 Z2IEES JAVAR RE3IRE7t

6.1 2T ZI MC/DC 95%014HS UEH=Tt
81 Z2HS JAVAR E85I8=7h

5.1 HAPE! FE{2|X] It Prototyped] FAIE DB LO| EHEETL
71 HE AE FI0) GS GUIOIA 3Tt 3 £0) LOHRT| H 27

72 [T AE FI3 oA EXO| BE REHO| T2t

81 Z2ITS JAVAR BEBIAETL

5.1 HAHE! FE{2|X] FE} Prototypelf FAIE IR 0| EHE=)
71 HE M FJ0) T§S GUICIA EI7H S £0f TOHRT| H27L

72 T ME FD M2 TX0| S R=H0| 271

81 Z2IAS JAVAR FE51A=7L

21 &8 HEE $E Scenario| MC/DC7t EO0HX| =7t

22 &8 HEE $2 Scenario® Toggle Coverage?t EOHX| =7t

41 A2 0|¥ EAZ HMEE HESX|Tt 7| Z2IH(FBDSIm_FBDCoven)2} BlAshA FHSH 2tS 7HRI=7h
82 22 70 Tensorflows Z25}10 E4E5tA=7h

1.1 AILE[ 27t inputE 410 RH MU= SEH=7
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M1
M2
M3
M1
M2
M3
M4

M11
Mé
M7
M9
M10
Mi2
M13
M14
M11
M6
M7
M8
M12
M13
M14
M5

M5

M15
Mi6
M17
M18

M19

M20
M21
M22
M23
M25
M24

getVariables)) : void

createPOULIst() - void

generator) : void

getvariables) : void

createPOULIst( : void

generator() : void

cover(model_input : String, POUName : String, scenario_input : String)

Model_Open{--> SimulationA] At2
set_elements_for_coverage(scenario2 : Map <String, DATA>)
show_Coverage()

showBlockToggleCoverage()

showOutputToggleCoverage()

calcElementlList()

setCurrent_value(Current_value : String)
setCurrent_value(Current_value : String)

Model_Open)--> SimulationA] At
set_elements_for_coverage(scenario2 : Map <String, DATA>)
show_Coverage()

showBlockMCDCCoverage()

calcElementList()

setCurrent_value(Current_value : String)
setCurrent_value(Current_value : String)
FBDCover_Scenario_Result_Generation{scenario : Map<String, DATA>, savedFile : File)

FBDCover_Scenario_Result_Generation(scenario : Map<String, DATA>, savedFile : File)

call_python_program(
set_model_input(str : String)
set_pou_name(str : String)
set_scenario_input(str : String)

preprocessing(data_pool : Data Frame, cycle_num : int)

select_survivor(df : Data Frame)

crossover(pool_selected : Data Frame)

new_mutate(pool_selected : Data Frame)

fin_processing(pool_selected : Data Frame, mut_temp : Data Frame)
parse{java_result : File) --> Xt T

reparsing(scene_num : int, cycle_num : int, Pou_name : String, col_name : List)



Demo Scenario

Success Scenario

Ol

—

0z

e 0x
1]l
(110
o

1. ISG_GeneratorE Sof xml I 2121, AlLI2I L

IA/\-|§_
S

-/

-

ISG_Simulation &l&d = Simulation result I} &
Python T2 J&40| MU Z S XK= Xl, next_geni$gen_numberlixtE Sl A &0l

A

AoHE loopat B2 &= XAl &0l

s O =

I

FOI

—

o A~ W

N

I=
[l
HI
rir
Jon

ZE Z2UE e

18



Demo Scenario
Fail Scenario
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