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* Library files : + 266 > '
+ Blocks: 16,143 el
« Subsystem: 871 g
* Instances of utility subsystems: 998
* Logical code lines: ~47,000

» Code files: 750

DOORS
Air System ‘

-l% cLaAwW
. 5 Galns
Air Vehicle

J:l ‘ RTW/ERT C
Vehicle Systems / gm::zls':;ﬁ' Y l » Single Electronic Source for All Software Requirements,
Fes i & ounoen 33 Design, and Implementation
' Simulatoss «  Graphical Representation of Software Design - No

Paper Diagrams or Separate Block Diagrams
* All Textual Documentation Embedded in Model
* Automatic Code Generation Process to Eliminate
Coding Defects
*  Eliminate Errors Normally Incurred From Translating
Requirements Into Design and Code
* Model Thoroughly Evaluated in Analytical and
Simulation Environment
* Code Supplied to Six DOF Simulation (ATLAS) for
Dynamic Analysis and Piloted Simulator
Lockhoas Martn Adrcnautis Compary »  Prototype Design Changes Rigorously Tested in
Simulator with Test Pilots

Design Guides

* Flying Qual.
* Air Data Perf.

-

Formal S/W Test
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FSW Process Overview

Process j;

Project Orion
Requirements
Responsibility
“Traditional” GN&C FSW Development e e Design/Algorthm Heritage
: 3 7 Development Models
GN&C Algorithm Design & Analysis I -
Flight Software| Verificati
I Code FSW Modeling erimication
FSW FSW
Re | Design [ Gen [ Test& _
ats 19 (hand) Verif Vehide & Vs ~
. . N " I . Environment
Spec” Hand-coding  Closed-loop sims FSSR" SRS" Modelin
I FSW Design, Implementation & Test = rk;tation
e Simulations
. (eg. Simulink)
Orion GN&C FSW Development Code
GN&C Algorithm Design & Analysis FETETELIL '
Heritage Integrated
Matiab/Simulink/StateFlow + RTW Software Tests
Iterate Early and Often Processor-in-the-Loop
[0 > FS{N e P— Hardware-in-the-Loop
Reqts Design
‘SRS” + Model Based Development Approach
| — Develop Models of FSW, Vehicle, and Environment in Simulink
------- I — Automatically generate Software using RTW/EC.
P 1A Modeling  Closed-loop sims i — Integrate with hand-written and heritage software.
) —ra — lterate while increasing fidelity of tests — Workstation Sim (WSIM), Processor-In-
Modeling in Matiab/Simufink FSW Design, Implementation & Test The-Loop (PIL), Hardware-in-the-Loop (HIL)
is the "exeutable specification”, B 5
and essentially replaces the 'FSSR” 4
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The tools requirements were kept
minimum doe to the number of
developers at different sites and
companies.

Use of “in-house” provided Orion

Standard Library alleviates need

for additional costly toolboxes &
blocksets.

Development Tools

:
L

While Core Suite licenses should
be available to all engineers,
autocoders licenses are more

limited due to cost. Use of POCs

with access will be key.

7

Additional Pilot Support Packages
(PSPs) were developed in
conjunction with Mathworks to add
capabity to our Simulink models

Lack of Mathworks Diff and Merge
tool forced us to rely on 3™ party
tool

[

Tool

Core Suite

Matlab

Simulink

StateFlow

No Toolboxes/Blocksets

Autocoder Suite

Real-Time Workshop (RTW)

RTW Embedded Coder

StateFlow Coder

PSPs (freeware)

ARINC PSP

Trick PSP

DiffiMerge

Ensoft SimDiff

Ensoft SimMerge

)

+  All development is sourced from a customized
library

— Notall standard Simulink blocks are
compatible with our architecture

— Not all Simulink blocks are autocode-able

*+  Low level utilities are s-functions written in
C++: .

— Ex: quaternion math, table lookup

=] [csu Title]

-
CowaN_Ga0

oMM C5U_oUT

EOMAIN_CE PN

CRICH G P L Cankiibd
| [ it 50200
[smeseec 00 Tirstmen: 1
£5U C3U tenghn .

201 Mams: C51 Partail Hame: Rl

Project Orion

|ORION Library 2008b vz.0]

When the program started, there were no
Aerospace Specific Modeling standards
+ Needed a Standard for modeling the GN&C
algorithms in Simulink, Stateflow, and
embedded Matlab (eML).
Started with Automotive Industry’s
published “MAAB"” (MathWorks
Automotive Advisory Board) Standard
+ This document was tailored (via GNC & FSW
splinter team) based on previous experiences
and known architectural drivers for the Orion
GN&C FSW.
Standards are available and will be
published on Mathworks for the aerospace
community.
Three major drivers behind the standards
+ Compatibility
+ Autocode Quality
+ Readability
+ FEfficiency

Modeling Standards - Documentﬁ;

Project Orion
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Development Tools

Project Orion

The tools requirements were kept Tool
minimum doe to the number of
developers at different sites and
companies Matlab
Use of “in-house” provided Orion imuli
Standard Library alleviates need
StateFlow

for additional costly toolboxes &
blocksets.

No Toolboxes/Blocksets

While Core Suite licenses should
be available fo all engineers,
autocoders licenses are more

limited due to cost. Use of POCs

with access will be key.

Real-Time Workshop (RTW)
RTW Embedded Coder
StateFlow Coder

Autocode:
Real-Time Workshop

Real-Time Workshop Embedded Coder
Stateflow coder

Additional Pilot Support Packages
(PSPs) were developed in

ion with to add

capabity to our Simulink models

ARINC PSP
Trick PSP

Lack of Mathworks Diff and Merge -/ R
tool forced us to rely on 3% party Ensoft SimDiff
ool Ensoft SimMerge

CSU Development:
latlab

Simulink
Stateflow

43610 mdb_0141 Signal flow in Simalink models
1D: Tirke mdb_0141: Sigmal Oew in Simalink medels
Prace=y Strose secormmendes

Scope ORION (modfied MAAB &> 0141}

MATLAB

Vernoa

*  The mgnal fiow m a moded s Som left 20 gkt

*  Excepuon: Feedback loops
Sequential Slocks o subsymerns e mranged froem lef) 1o sight
- Exception Feedback Loops
® Parallel blocks of ssbeystema are avanged from 10p 10 bottom

Dexcripeos

= > B Venfication and Ve
Famonale & Workfiow O Code Gemeramon

REPTE

1]

GNC B3t iR gl

All d
libra

Low
CH++:

evelopment is sourced from a customized
ry

Not all standard Simulink blocks are
compatible with our architecture

Not all Simulink blocks are autocode-able
level utilities are s-functions written in

Ex: quaternion math, table lookup

|ORION Library 2008b v2.0)

=] /C8u Titie

All Developers start with a template
that use a standard set of
configuration settings

— This ensures compatibility

— Template has borders and nameplate
to enhance documentation

-~ Output and Telemetry

Input Junction Box

XN, PRSI0 N

CSUf=ZY

nction Box

Busses

I o
| ——
fin e o
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B rams 19 ST O e = E iy W hwbcalip | 5]
Model MONE  Tools Help File Edit Wiew Simulation Format
Toels Help T MAINTENANCE INHISIT P et = test = oarrest o it
Vorking Directory!
| _.}é - \
DElpt_mnt_maint_fil_tatch_F == Honeywall Autcooda Manager (HAM) L
Blask Library Vesian 7.8.0 st frem e
EEEEE 1)
User Setti P 1= The MIT Safety intarisc = not zasizfad =/ bt ma caty i vt st e o e b
Environment: e (SRR 3 _E881TS D PR ppp—— ot » ST T
. I [ i 1y B e N, -
Connedions B i (o= TRRLrTg I 2 o S — —bin post fige_nving
CM Settings: Fundtions e e o S R
Cannedions Math Functions - = - e, em 3oy
Modal Comtrol e
pl_mnt_maint_fit_latch_7 Debounces Misoel lanecus -
Open Model (Cir=0)
Debounces Wiscallanesus S
Filiges Cne o e
Ciose Model (Cir+D) Shots f— -3
Filsers Cme Shets =
o 0t o g
Integraios Relationsl L‘m_nr.n!.n | soed ot
Integrators Redational Ve
s e T
. Documanistion and st Tight_unrg 61 T]]
Limiters Revision Blods s
e
Lirniters Fevisions A
TS ]
A RO |
Legie 5
Tabd
Funciicns soies iy Tow_ow o1 7 T
_or_3caz_or_seet_moi_vi (8 [11]]
Logic Funchicns Tables
= IJ — l
sit Forts & Subsystems 25
View Environment... —_—
Ports & Subsystems
[ eTp
Matrix
=B
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Mike Anthony
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e - |EnirEpsan 33%%]

| m > [ % [Smentevecon =[Sk =] |0  syenteveiCanparerss -& |Bo
TR o e ME |2t [o -

@ s, 1% ~[===
Entire Model View  ~ ‘ ‘e ‘ T —— NED
&, stamp Moc
54 BallTrackerSysML  xtmbos |
£ Block Definition Diagrams =
& 95 SystemLevelComponents el & eat
) Components S slock
(1 Packages ] = o
= Package
=} @ /BEaIII'lﬂcker g
(= Blocks ] Port
-3 Command_Contn FlowPort
-] Embedded HW @
5 Embedded_SW G| Part | SW in BallTra; = FullPort
#-CJ Image_Processing I  sem— ] ProgPort
#-(3) InputFromCamer: Y3 connector
3 Logic_Controller N e
-3 Plant
(3 SystemLevel_SIM N Flow
-2 Interfaces Constraint
@-§7 PredefinedTypes (REF) XL BindingCo
£ PredefinedTypesCpp (REI ¥ satisfactiol
8 Proties n; Allocation
Free Shapes.
« K m ]

|

[T <] > 1>\ vrog £ CheckModel } Buid ), Configuration Management ) Animation /

‘g‘ BEEEE®

For Help, press FL

Labels Off Tue, 12, Aug 2014 3:53 PM

Automatic
import

St
Edit View Display Diagram Simulation

File

E-8 s

SystemLevel_SIM

Code

MEICHIE

Tools  Help

@ |[Palsystemievel_sM »

8 17 R T e R

»

Command_Control_Display
CCD_SW_ON

cco_of

CCD_HW,

[Angle

T Conval Ysy

Ready

I Plant
VoltageCmd Angle
N

Command_Control_Display

Diagram  Simulation Analysis Code Tools Help

"HEAOP s ©-d 0 E-

@ |[PaCommand_Control_Display

pELE®

»

|

o
3
8
9

|

Angle

|

CCD_HAW_ON

|

DesiedAngle

|

CCD_SW_ON

Ready

100% ode3
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RREBERFR EEENBER RERITSABERMRE
Bz X 63 & pk REERE BYREBMUCRERFR

> SERMDERMERITS R FINEEX 5 > 1603 /NEiER > Z#Honeywell/NASA/Mathworks
N S S 2 — —_ 4+ - -+ - -4+
> SEREMMERIZITSTEREFA > BEEDEIREG —RIERE FRIRASE, 1932 FACRIBBEIEALE
- > S
> ST IheeN ARSI A S5k
7 iteus - X &% Simulink Library Browser o - [} = v IE‘ () FACRI MIDE
pri e | ERE = v [m] (3 Custom Checks
iﬁﬁﬂ BEE RE = (5] cHK_01: B iAp A5 8
= Ry 0] (0] L® (o (=] CHK_02: ¥ #Busit %L
[ﬂ B BENGEER [-] CHK_03: # #Bus 3 {58
FRTE fRTE b b0-178CA08 2% | Tras & 4 [] cHK_04: # fI4E%L
o [Z] CHK_05: ##r
v R e E M BF
2 "3 WV FAREAN w5 ) s @ % J CHK_06: * &l R
Hien THRED Macstiam =5 = CHK_07: * ‘:” “:":‘
g Rt RAE xrin a d E:E‘ng : ik ;[L:IQ
(& | (& S i | (e = CHK:10; o s HCR
[ ¢ &a ¢ &8 [simmsa | c] fr—— Rounding Functions LJ CHK_11: 54 2R 47
NFREE MR [ miTsies FRERE o P (5] CHK_12: B4 7% (F8E. )
RREE Ld (] CHK_13: ¥R sc it 4
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ARG EERT R ZABERR

> SEAYMDERIZEIR

THSRSEEER 7

> FEREMERRIIT SR ET A
> SCHL Y TREN FRRYIRAZ FF AR S EERK

BER A>T A, SEMSVYNIGIT

4 simulink Project - farci_proj

SIMULINK PROJECT PROJECT SHORTCUTS

ﬂ prjCleanup

#] addModelFolder

GNCmodelConfi

11 1g_Tgspd_Neg
- 111g_Tgspd_Pos
11 lgend_rateMax

&

1x13 double
1x13 double

—_

ix1 ConfigSet

%8 simulink (&) 5] L 0

New ﬂ prjSetup
MANAGE | GENERAL | STARTUP & SHUTDOWN |
Views - 2 &" - |All Files View
BFR - Status Classification
[&] shortcut Management DO_01_Planning Vg None
3 DO_02_Requirements v ﬁ None
IHE Dependency Analysis i
DO_03_Design v ﬁ None
DO_04_Code vig None
DO_05_Artifacts v None
DO_06_ToolQualification v None
help v None
patches v None
tools v None
work v ﬁ None
Labels e
[Lm Classification HHIER
EEFUEETARGE

v DO Qualification Kit
v DO-178C, DO-278A, DO-330, DO-254
|Z) Polyspace Code Prover
|Z) Polyspace Bug Finder
|21 Simulink Report Generator
v ) Simulink Code Inspector
v | doc
,‘;\ slci_ref.pdf
£ slci_ug.pdf
|2 outputs
I tests
j qualkitdoSIciRunTests.m
_\ qualkitdoSIciRunTests.rpt
E qualkitdoSIciRunTests.xIsx
; qualkitdo_slci_tcp.docx
£ qualkitdo_slci_tcp.pdf
; qualkitdo_slci_tor.docx
;i qualkitdo_slci_tor.pdf
E qualkitdo_slci_tor_tr_trace.xlsx
; qualkitdo_slci_tqp.docx
), 3 qualkitdo_slci_tqp.pdf
/= qualkitdo_slci_tr.pdf

Signals

Signal resolution: Explicit only

Division by singular matrix: error

works rveControl\DO_03_Design\VelocityCtr\Para_velm
Caworks\HEAServeControh\DO_03_Design\VelocityCtr\Para_vel

| wermEf s

FARITAME T &Simulink Code Inspector(TQL-4/TQL-5)
EARIERETA
EE SRR

| Wrap on overflow: error

| Saturate on overflow: error

Underspecified data types: Inf or NaN block output: error

Simulation range checking: |error

Parameters
Detect downcast: error
Detect underflow: error

Detect loss of tunability: error

Data Store Memory block

Detect read before write: |[Enable all as errors
Detect write after read: |Enable all as errors

Detect write after write: |Enable all as errors

~| "rt" prefix for identifiers: error

~ Detect overflow: error

~ Detect precision loss: error

- Multitask data store: error

~ Duplicate data store names: none

25
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> 1602/ NEIRIR IMHRRECESEMNLARREI, NERER
> BEIPD ARG —RIERE

Table and Breakpoints Algorithm Data Types

Number of table dimensions: |1 N ﬁ] Block Parameters: LookUpTable X
MID Library
Data specification: Table and breakpoints 5 Look-Up Table (HW) (mask)
~ MID Library
Bit Operations 1?’ wa IV\ Table doker: Iq_Taspd_Pos Parameters
Connections
& Breakpoints specification: Explicit values < User Input
Debounces s b Fd A% i P
Filters Breakpoints 1: Motor_Velocity_LookupTable_Pos [-10 1]|
Integrators Bit Operations Connections Debounces Filters
Limiters Edit table and breakpoints... User Output
Logical & Relational Functions =>= -+ - [-102]
Math Functions I >=
Matrix <= - X L“":“"“;’:W"'S Ngortthrn | D Types Beyond Boundary Evaluation Clip o
ookup meth
Miscellaneous =
OneShots Integrators Limiters Logical & Relational Math Functions Interpolation method: — [] slow Input Data Change Rate
Ports & Subsystems Functions Extrapolation methad: Linear =
= Index search method: Binary search = [ ] Begin Index search using previous Index result
Ztevtlsgms f P I £ Diagnostic for out-of-range input: [Nane: - -m_ Cancel Help Apply
STaPe low E ¥ TApLE Settings
Tables | a Use one input port for all input data
~ MOTOR Libi B - Code generation
Molo: ‘r%?t' Matrix Miscellaneous OneShots Ports & Subsystems Remove protection against out-of-range Input in generated code
Mo(orimon Support tunable table size in code generation
Embedded Coder Support Package for AUTOSAR Stan & Stateflow @ m
Embedded Coder Support Package for Texas Instrum @
Simulink Verification and Validation 22
Recently Used Revisions Stateflow STP Tables

: : AERIRRESHSSEMERIEE, MRIEERIR
IR EERMLARREI, WNSwitchfRiR

min

@ ’ > max l_,

2
\ @—’
protect1 .
Mgyt 1° die : 5 min (D)
4
-0 —

L, N

4\ a VarLim_1
1 Swilch lo max

> a o
b_D g a=>=b >
Switch GreaterEq

SaturationDynamic protect2

lgend_rateMax

Constant2
c=double(lgcnd_rateMax)
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> 2% Honeywell/NASA/MathworksZiEH15E, 1a5# FACRIBEEEE

BEEEXEE33IN

AR — U E 5410

BE X eaES0In

v |2 DO Checks for Software Model Standard
v |2) Simulink Code Inspector

_V Iff] DO Checks for Software Model Standard
> |2 Simulink Code Inspector

v [m][5) FACRI MIDE
v E] | Custom Checks

|| Check code generation settings

(5] CHK_O1: RrsiimbiAsfs & v M2 Qualified Checks
(2] CHK_02: # #Busit ZILH [ Check safety-related optimization settings [ Check data import and export settings
[=] CHK_03: ¥ #Bus Sz {2 8 |__| Check safety-related diagnostic settings for solvers [ Check diagnostic settings

|| Check safety-related diagnostic settings for sample time

|| Check hardware implementation settings

(5] CHK_04: #ov it 3

=] cHK_05: # 7 sk |__| Check safety-related diagnostic settings for signal data || Check optimization settings

[Z] cHK 06: ¥t s Sl || Check safety-related diagnostic settings for parameters || Check solver settings

[5] CHK_07: ®e & T2 S\ St it fr 42 4 i || Check safety-related diagnostic settings for data used for debugging [_] Check for unsupported blocks

[5] cHK_08: #r#iith dr 4 M) |__| Check safety-related diagnostic settings for data store memory [ check for unconnected objects in the model
(5] CHK_09: ®#ith dr & 1 i || Check safety-related diagnostic settings for type conversions [] check system target file setting

(5] CHK_10: ¥ i A R Ay i |__| Check safety-related diagnostic settings for signal connectivity [-] Check function specification setting

[5] CHK_11:

B TR —47

|| Check safety-related diagnostic settings for bus connectivity
|| Check safety-related diagnostic settings that apply to function-call connectivity

|| check for Stateflow machine data

(5] CHK_12: R Kith& 755 (F8F. 35 || Check for Stateflow machine events

(5] CHK_13: R A it g [ Check safety-related diagnostic settings for compatibility [ check conditional input branch execution setting
(5] CHK_14: REiigg hh L a7 || Check safety-related diagnostic settings for model initialization [] Check usage of Code in MATLAB Functions

[5) CHK_15: A T R4 4T |_| Check safety-related diagnostic settings for model referencing [] Check MATLAB Code Analyzer messages

(] CHK_16: 752 %00 8 /2% 75 75 & MISRA C:2012 L] Check safety-reiated model referencing settings |__| ~Check storage class for workspace variables
5] CHK_17: T InpOrt % 40 |__| Check safety-related code generation settings [ ACheck for sample times in the model

[ ][] ACHK_18: fatiiaz

ka5

L [2] ACHK_19: ¥ #EMergers B i i Fi 1 15

[ ][] ACHK_20: #

[] cHK_ 21
[] cHK 22

¥ 3 LR A RGER (A I
CRERERRE

R EGAM

|| Check safety-related diagnostic settings for saving

|| Check state machine type of Stateflow charts

|__| Check Stateflow charts for ordering of states and transitions
|| Check Stateflow debugging options

|__| Check usage of lookup table blocks

|| Check for MATLAB Function interfaces with inherited properties

|| ~Check for unsupported Signal Conversion blocks automatically ir
|| ~Check for usage of fixed-point instrumentation

|| ~Check for root Outport blocks being conditionally assigned

|| ~Check for usage of synthesized local data stores

|| ~Check Loop unrolling threshold setting

V| CHK 23: it &4 m 4 ol th
] cHKC ! f’\ . J{ :f u/ o (=] Check MATLAB Function metrics =l AChreck usage of global dajta stores
(2] cHK 24: KA TEHMATEER (MO [ Check MATLAB Code Anal || ~Check global data stores' name shadow
bl ec ode Analyzer messages R o )
(5] CHK_25: BATIEHH R4 (AE0 ) || ~Check destinations of If and Switchcase blocks
(] CHK_26: # 7+ Stateflow s Hi 5 [ Check MATLAB code for global variables
_26: f& 7 Stateflow 7= Hh £#is
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ZFR - Status Classificatio
DO_01_Planning v [F None
DO_02_Requirements v E None
= % DO _03 Design = None File Name Lines of Code Lines Generated On
EHAServeControl V[ﬁ None .
= PositionCtl v None PositionCtrl.c 198 497 01/07/2018 6:46 PM
[ para_po.mat v Design PositionCtrl.h 59 181 01/07/2018 6:46 PM
*& PositionCtrl.slx v Design
B rosioncetihe . | | ——— 38 89 01/07/2018 6:46 PM
PWMCtrl v None rtmodel.h 13 33 01/07/2018 6:46 PM
8 e atedPiotActityDatam - None PositionCtrl_data.c 5 23 01/07/2018 6:46 PM
E‘B LookupTable_vel.mat v Design PositionCtrl_private.h 4 20 01/07/2018 6:46 PM
i\i’:z;\il;lg:rl.slx v g::g: PositionCtrl_types.h 3 19 01/07/2018 6:46 PM
*& VelocityCtrl1.slx .
DO_04 Code vie None
DO_05_Artifacts v None
DO_06_ToolQualification v None
help v None
patches v None Simulink Code Inspector Report for PositionCtrl.slx
tools v None

Inspected Model File :

MLEMFMREIN, 48 PWMIZHIIL, FHERR Siemutin Version: 5 0170

Checksum when Compiled as Top Model : 1230522575 3557122951 2901590051 1544996795

SI m u I I n k*%g; ﬁ C{’tﬁg Model Last Modified On : 27-Dec-2017 16:40:51

Inspected Code Files : C:works\HEAServeControl\work\PositionCtrl_ert_rtw\PositionCtrl_data.c

Inspected Code Files Checksum : 52FCD21A44F805475C4415FC2125150E

44F695564651CC413215E4D6BB0O7D95F
Code Inspection Run On : 07-Jan-2018 18:48:24
Overall Inspection Result : Passed

= . 0 = = Code Verification Results : Verified
Function Interface Verification Results : Verified
Function Status Details

PositionCtrl initialize Verified -
PositionCtrl step Verified -
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3A_SwHoh Wies_GA_Skici_Pressed S _Swich_Pressed
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Wb Captire_ Cond_het ALT Active
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LAPPR_Capture_Cond_Met .
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ALTSEL_Capture_Cond_hiet
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TCWait
PCE_1_1Y

en

FC3_en_1_1Y
oHamstate=1;
ote_tst_id =0;
ote_tat_id invid =0;
ote_tst_inhibit = O;
otc_tst_in_tst=0;
ofc_warning_screen_id = 0f
oto_tst_id validated =0
otc_tst_cmplt =0;
ofc_tat_abort =0
vCourter =0
vElapsedTime =

EX

[iorrs_tst_id = 0]

lloms_tst_id==0] |/*C3_en_1_8%

It validate test id ¥/

TCValidatelD
PC3_1.84

entry.

PCS_en_1_84
oHam3tate=5,

otc_{st_id = loms_tst_id
vElapsedTime = 0
vCaunter = 0.00001;
during:

PCS_du_1_84

vCounter =vCaunter + 1;
lap=edTime = wCointer * {T¢

[vElapsedTime » 0.6 &&
irmni_tst_id vid ==1 &&..
imnl_tat_inhibit == 0]
PCT_1_10%

[ vElapsedTime » 0.6]
HCT_1_7

A invalia 1D, exit

TelnvaldD
PCE_1_94
entry.

FCT 189 oHambtate=5%
ote_tst_id invid = 1;
[iorme_tst_id ==0]
fCT_1_124

[vElapsedTime » (.6 &&
imnl_tst_id vid==1]
PCT_111Y

Telnhibited
PC3110Y
Entry
PCS_en_1_104
oHam3tate=10;
otc_tst_inhibit = 1;

TeInhibited1
PCS_1_11Y
entry.
PCE_en_1_11Y

[loms_tst_id=={]
PCT_1 184

bl imaint_tst status ==
tHamState=11; FCT 1150 '
otc_tst_inhibit = 1; o
otc_fst_in_tst =0,

otc_tat_id validated = 0;

PCS_en_1_7 [ imaint_tst_status == 3]

[irrs_ist

=1

T 4 o 5]
oHamstate=7, T_T o
olc_tst_crmplt = 1;

 tst_in_tst =0,

_tst_id validated = (1

TcAborted
FC5_1_2%
entry.

fruthtatle

ronfinhibits_many

FCB_en_1_2%

oHamBtate=2;
otc_tst_abort = 1;

tuthtable oto_tst_in_tst =0,
mnlinhibits_ris otc_tst_id validated = O

f* send valid test 1d to Maintenance
controller and run test ¥

TcTest
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pl_=
/ simmulateY olley( )

Pl _WinsVolley

[ pl_Score=20]/
Pl AddPoint] )
stmulateVaolley( )

pl_WinsVolley
[ pl_Score=20]/
plAaddPoint

pl_IsWinner 7
return TRLUTE

pl_WinsVolley /
sumulateVolley( )

2_Starn /
simulateV olley( )

pZ_WinsVolley /
simulateVolley( )

pI_WinsValley
[pP2_Score<20]/
p2AddPoint )
simmulateWolley( ¥

p2_WinsVolley
[ P2_Score =201]/
p2AddPoint

pP2_IsWinner 7/
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pl_WinsVolley

[ pl_Score<20]
plAddPoint( )
simulateVolley( )

B

pl_IsWinner ?
retum TRUE

|

N
pl_Stan . p2_Stan
simmlateVolley( ) Game simulateVolley( )
started ] p2_WinsVolley
[ p2_Score < 20 ]/
p2AddPoint )
pl_WinsVolley / simulateVolley( )
1 simulateVolley( ) - 1
Player | Player 2
served b2 WinsVolley L served '
pl_WmsVolley simulateVolley( ) p2_WinsVolley
[ pl_Score=20] [ p2_Score = 20/
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