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Purpose
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Scope

-2 = Mdstaal sk 22198 Improved FBD Scenario Generator(©] 3}
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Definitions, acronyms, and abbreviations

ISG Improved FBD Scenario Generator, 7 X2 13 o] &
SQA Software Quality Assurance,

FBD Function Block Diagram

NuDE Formal method based NPP system development and

verification environment

MC/DC
Coverage Modified Condition / Decision Coverage

Overview
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Overall Description
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Product perspective



2.1.1. System Architecture
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2.1.3.1.

Software interface
Operating system
Name Windows 10 Education 64bit
Mnemonic Windows 10
Build number 18363.959
2132. IDE
Name Eclipse
Mnemonic Eclipse
Version number 4.15.0
2133. JDK
Name Java SE Development Kit
Mnemonic JDK
Version number 14.0.1

2.1.34. NuDE

Name Formal method based NPP system
development and verification environment
Mnemonic NuDE




2.2.

Version number 1.0

2.1.3.5. Tensorflow

Name Tensorflow for JAVA

Version number 1.14.0

2.1.4. Operation

rr

ISG+= Backup # RecoveryE $18te] 3t Aldje] Ay 255 #el st
Scenario manager 2} F3+ At o] AW E|X]E #2]sl= Coverage
managers ¥ &3}, 3 input@hES Z @ 2| parsingd T
ParserZ %33t} Parserol = xml2 249 FBD X 2 13-S parsingshs
FBD parser®} Scenario datas parsings}l+ Scenario parser”} 1t}
ISGE Structural coverageE AAFstal Ho]F7] 93] HE9 SimulatorE
A3, CoveragesE Z+2}F Toggle coverage® MC/DCE U9

AAsta ol RAFES A AT

Functional requirements specifications
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Improved FBD Scenario Generator
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Parse scenario

Show toggle coverage
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<use-case diagram>




2.2.1. Scenario management use case
2.211. Use case : Generate scenario

Diagram :

«include» v

Parse scenario

User

Generate scenario

Brief description : 222 £33 3 Alt) 39 AUz 2 E V=9
ful=
Initial step—by-step description :
a. AlzEE gdE bolHE B Wi A2 dlolHE
whso] Wit
b. Al&=EE A ZE HolH R A Alvg e s A4

ro

o,

2.21.2. Use case : Generate first scenario

Diagram :



«include»

........... Parse Program

Generate first scenario

User

Brief description : %9 AU o.& A9 AA )
Initial step—by-step description :

a. AEAE AUE L A S 7] 9% FBD X 21319
AZE JHst.(H % 13)

b. A}8A}+= generate HES T &0}
c. AZESUF AGS AA HE: AU s A s
Ref.: FR 1.1
2.2.1.3. Use case : Delete scenario
Diagram :
«include» '
/\

i 5 Parse scenario
Simulate scenario

User

| ' - «extend» )
«include»’----eeememaeaaannn Enforcement training  D)<----------- Delete scenario

Brief description @ B o]/ AF8-% A g+ oA Mdle] AU &
S ia=



Initial step—by-step description :

a. Az FENG o F 1 o) f ALgEA i Ak e B

i
b. AlZEE IHE AU & AHA| gt
Ref. : FR 1.2
2.2.2. Model use case
22.2.1. Use case : Enforcement training
Diagram :
«include» v

- - Parse scenario
Simulate scenario

User

«include»’ - -ecemmncaaanns Enforcement training

Brief description : 22 o] o] M| A& A ¢} vluLsto], th5
Aol o F2 A A E 7HE 5 =5 A4 4<S updatedht).
Initial step—by-step description :
a. AsEe HUR 5ol AFFS PO S
Ay,
b. Al&®e] RE2 T 2 AWYAE 7H  A=F AEA
update gt}
Ref. : FR 2.1

M

2.2.3. Parse data use case
2.2.3.1. Use case : Parse program

Diagram :
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Simulate scenario  )----------3

User

2.2.3.2.

Parse Program

«include»

Brief description : FBD program¥ 9 =2 input & 2ol 27
parsing gt}
Initial step—by-step description :
a. Al2¥l Generate first scenariool| A 2% 213
e Ql%e) BtA parsing gttt

Ref. : FR 3.1

o

Use case : Parse scenario

Diagram :

11



«include»

Simulate scenario

User
Parse scenario
Brief description : Scenario¥¥ S =9 input &2}l 27
parsing 3t}
Initial step—by-step description :
a. A2Ee Rd2RE AfE5A AAE AU B Hx
AF A Avpe] o2 2do 9| parsing 3t}

Ref. : FR 3.2

2.2.4. Simulation use case

2.241. Use case : Simulate scenario

Diagram :

Parse Program

«include»

Simulate scenario

User

Parse scenario

12



Brief description : FBD Program¥} Scenario S ©]-8 3} o]
Algdolds xa g
Initial step—by-step description :
a. AFEAE HE AL AU Y ARE dgetal
=
B Z 29 tiake] Al E# ol A

ol

i

simulate &S F

b. AlZ=EE Ay L
=
Ref. : FR 4.1

Gl

2.24.2. Use case : Calculate toggle coverage

Diagram :

Parse Program

«include»

Parse scenario
Simulate scenario

Calculate Coverage

User

«include»:-------- Calculate Toggle coverage

Brief description : Al E# o] A A3 =Fo U2 HolHES
%33l o] Toggle CoverageE AlAFsT},
Initial step—by-step description :

a. A& AlEdelA 3 ol AR A dolHE
A ZFgh
Ref. : FR 4.1

2.24.3. Use case : Calculate MC/DC coverage

Diagram :
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§ o

User

X

User

«include»

Parse scenario

«include»----------

Calculate Coverage Calculate MCDC coverage

Brief description : A|Ed oA A3 TFof U2 Ho|HES
Z3g+3sFo] MC/DC Coverages A3
Initial step—by-step description :
b. AlZEE AlE#E oA A Foll AR HlolH &
Rz
Ref. : FR 4.1

2.2.5. Result use case
2.2.51. Use case : Show toggle coverage result

Diagram :

Parse Program

«include»

FEEEETT " parse
Parse scenario

I

«include»

-- Show toggle coverage

Calculate Toggle coverage

«include»-eeeemnnnn-

Calculate Coverage

Calculate MCDC coverage

14



Brief description : Alth ¥ MC/DC AW A &4 &3}
HojF

i

% 2%

il

Initial step—by-step description :

a.
=2l el g
A AEE A A 24 E
AE sl HofFET
Ref. : FR 5.1

e AU 2.9 B

o] ¥ Toggle coverage

2.25.2. Use case : Show MC/DC coverage result

Diagram :

Parse Program
«include»

PR “Crarse D

Parse scenario

Show MCDC coverage
«include»

X o Sl seat g S it
User '

Calculate Toggle coverage

«nclude - e ceeoaees

Calculate Coverage

Calculate MCDC coverage

Brief description : At ¥ MC/DC AW A eAAEY H=E 23
HolFT},

=
o =

Initial step—by-step description :

a. A2EE SR Az AP A 05t B
eyl gate] S5S AAe
b.

Al 228’2 A el A &4
coverage 235 3Hol HolFr},
Ref. : FR 5.1

2.3. Non-functional requirements

2.3.1. Performance

15



2.3.1.1. AW A WA Toggle E MC/DC CoverageE 95% o4+
gt = gt

2.3.2. Usability
2321, GUIS 7B - AREARe] Hojd S o] w4 At @ ipell Holkes
GUIE 7)1 ghet,
2.3.3. Interoperability
2.3.3.1. 71E 22 1B (NuDE)#9] 534 : JAVAA S 2 Improved
Scenario GeneratorE - & 3+c}.
2.3.3.2. JAVASLS] 5384 1 JAVA9}S] 3314 o] =& Tensorflow
LibraryS Al-g-3lo] st52dS 183}

24, User characteristics
AR FAE e o] td 71 EA ofslE Baw @
241. FBDY ARZE 2H& 4= glojof au},
242. FH*x scenarioE® AA T = glojof sk},
2.4.3. simulation 5= &2} sl € a3 HES dolofsity,
24.4. simulation®] A3 & & structural coverageZ o]a| g 4= gloof s},
2.5. Constraints
2.51. NuDE7} Ax]¥ g7 ol A -3 F]ofof g},
252. A3 Ao]A F01%] Laptop hardware 3740l A Zol7tE=E & ¥ ofof
Sk,
3. Specific requirements
3.1. External interface requirements
3.1.1. User interfaces
Front—-end software : Eclipse 4.15.0 - JAVA
3.1.2. Hardware interfaces
Windows
3.1.3. Software interfaces
Operating system : AF&-A}oll Al X1 =38kaL A A 737 2 944 Q&=
WindowsE A}-& 3},
Eclipse : JAVAQI o] & A}&3}7]0] £& EclipseE AF&3lT}
3.2. Functional requirements

16



321, Ay A4
3.2.1.1. Ay 2.9 A
Use Case Name Generate scenario
Actor System
Type Hidden
Precondition 2ES AXA Ayl e A FQ 3
dlo]E £ o] w50 A of st}
Basic Path 1. System= Model2 53] Alya e
A DR o EF WEo
o
2. System< U2 HolHES
B}8 0 2 GeneratorZ %3
Abel 2 2 A4 d.
Alternative Paths | n/a.
Exception Paths | n/a
Ref FR 1.1
3.21.2 HZx A Yyg o A

Use Case Name

Generate first scenario

Actor User

Type Evident

Precondition E}7l FBD X 21 0] glojof shr,
Basic Path 1. Usert E}Zl FBD Z 213 9]

HAZE zol S5
2. User= generate HEL F21},

3. System Random Scenario
Generatorg €3l #x AU LE
CURS R R e R I e =

Alternative Paths

n/a

17




3.2.2.

3.2.1.3.

%
bl

3.2.2.1.

Ale] Q.o AkA -

Use Case Name Delete scenario

Actor System

Type Hidden

Precondition gk o] & Folofof sy,

Basic Path 1. System& 2 do| Al&-3%
Al 271 5 o] AFE-SHA] ok
ME-27] oh A2 & FH S}

2. System< ¥ o] 2HA| 8] =

ksl Ay . kA sk

Alternative Paths | n/a

Exception Paths | Line2. 7+ef o} 2 21Ashd oby = Alute] o

dlol Bl 7 -0l 3= kAl skA] &=
Ref FR 1.3
3}7]
rde] ghe

Use Case Name Enforcement training

Actor System

Type Hidden

Precondition stgol ok dolHEo] dE Fuld

A Ej o] of iy,
Basic Path 1. System parsing¥ o] o]

Exception Paths

n/a

Ref

FR 1.2

dlolE 52
A3,

2. System& Coverage@ A &S

719k 2 2 training<

18




3.2.3.

Zo|E= Weko 7 rdlS

el =l
update $+Tt.

Alternative Paths | n/a

Exception Paths n/a

Ref FR 2.1

54 5}7]

3.2.3.1.

3.2.3.2.

ETELEERE

Use Case Name

Parse program

Actor System

Type Hidden

Precondition User”} Generate first scenario & =3
Systemol| A Alvg] e S 233
JEjo] of shy,

Basic Path 1. System< % Ayg e IS

&4 FBD 2213 &
parsing gt}

Alternative Paths

Linel. parsing® X213 25
Enforcement training® 4| = A &-8§ H ).

Exception Paths

n/a

Ref

FR 3.1

A 2.9 5k

Use Case Name

Parse scenario

Actor System
Type Hidden
Precondition parsingsl”] ¢33k AL 2 Ho|EH E9|

EA sl oF et

19




3.24.

Basic Path

1. System= Hx AAE Ayg e
e 0 AEE AY

Fdo] Q1o 2A parsinggrt.

o=
=

Alternative Paths [ n/a
Exception Paths n/a
Ref FR 3.2
AlEdol A
3.241. AEdolAs] :
Use Case Name Simulate scenario
Actor User
Type Evident
Precondition AlEH ol 7] 93k Ay Q. dlo]E 7}
parsing® o} lejof g},
Basic Path 1. User:e H= AA"E Ayg g
WEE Yo
2. Usert simulate B E& &1}
3. System< AU 2. % simulations
eyt
4. AT 4L AW A 95% 7}
9 o 7] ke
Alternative Paths | n/a
Exception Paths | Line 3. 7+ A 2] #] 95%= @A 3 chd,
Show toggle coverage result®} Show
MC/DC coverage result &2 &
doj 7k
Ref FR 4.1
3.24.2. Toggle A& A ALt

Use Case Name

Calculate toggle coverage

20




3.2.5.

3.24.3.

23}

3.2.5.1.

=

Actor System

Type Hidden

Precondition Alvg] @& Simulatesh= #H4 ol Slojof
Ela=y

Basic Path 1. System< simulation 3}+= 34

=29 coverageZE AAtsH]
model?] Q1% ko2 |A

Alternative Paths | n/a
Exception Paths n/a
Ref FR 4.1

MC/DC AW A A1k

Use Case Name

Calculate MC/DC coverage

Actor System

Type Hidden

Precondition AW 2 = Simulatedhi= 3ol glojok
Eia=y

Basic Path 2. System< simulation 3+ A4

=39 coverageE AAFs}o]
model?] Q1% ko2 |A

Toggle AW A 23}

Alternative Paths | n/a

Exception Paths n/a

Ref FR 4.1
=

Use Case Name

Show toggle coverage result

Actor

System

Type

Hidden

21




Precondition

System=> k5ol EuglofoF gt

© K=
1_ =
System®] A4+ A3} Toggle coverage”}
95%°]7d o] oo gt}
Basic Path 1. System= A4 toggle

Coverage9] 23 & 7}4 -2t}

2. 7}A & toggle Coveraged A=
A zwel GUIGl 2 R g,

Alternative Paths [ n/a
Exception Paths n/a
Ref FR 5.1

MC/DC A 2+ 23}

Use Case Name

Show MC/DC coverage result

Actor System

Type Hidden

Precondition System< 8t5o] E1hglofof g}
System®] A4t A3 MC/DC coverage”}
95%0°]7 o] o of st}

Basic Path 1. System= AAFsF MC/DC

Coverage9] 23 & 7}4 -2t}
2. 7}A€ MC/DC Coverage?| Z3=

Al =®le] GUIO B2t 3 ghet.
Alternative Paths | n/a
Exception Paths [ n/a
Ref FR 5.1

3.3. Non-Functional Requirement
3.3.1. Performance
Requirement Description

22



3.3.2.

3.3.3.

NFR1

Target FBD X2 1238¢| o3 MC/DC
AW YA E 95% oY Gt == g,

NFR2 Target FBD Z 213 0| t]3t Toggle
AW YA E 95% o] G st == St
Usability
Requirement Description
NFR3 AREA7Y 2 O ARG AL TS

= F7] 98] Coverageol thah £
A37F e B 5 d=E GUIE
WA st

Interoperability

Requirement Description

NFR4 71 NuDE 220339 5348 ¢35
JAVA wo] 2~ & o3 Improved Scenario
Generatorg T& 3t}

NFR5 JAVAS} 53t4d o] & #Aalg)Y Library¢l
TensorflowE Al-g&3slo] st rdS
T+& sk}
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