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Customer: F-35

www.ldra.com Programming Standards Checking

Source Code Coverage
LOCKHEED IATT—I#‘ 5
Active Inceptor System, Vehicle Systems, Object Code Coverage
Throttle Stick, Mission Systems &

Fuel System & Electro-Optical Targeting M/MW Unit Testing
Prognostic Hsealtth Management System Nirssion Management,
% \ stem . g
KAISER \}\ \ CNI SYlbsystem Prognostic Health Management

ELECTRONICS & Data Collection Systems
‘A Rockwell Collins Company .
Multi-Function & Helmet-Mounted SR

Displays \ ) i%é}'a‘é
‘B// \ v 1 Power Systems m
7

Display Systems S \ /
S Y "i/f OpenGL Driver

4
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‘ SO 18 w ‘l - ; 5 \. Air Data System
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Professor Mike Bill St Clair

Andrew Banks
Hennell
Member of SC-205 / Member of SC-205 / MISRA Committee Chair
WG-71 (DO-178C) formal WG-71 (DO-178C) Object Committee Member for
methods subgroup Oriented Second Edition of ISO 26262
Member of MISRA C Technology subgroup

Chair of BSI IST/15/-/126
for Software Testing

MISRA representative to BSI

group drafting a proposed IST/15 for Software and

secureC annex for the C Systems Engineering
language definition Member of BSI IST/15-/20 for

(SC 22 / WG14) Bodies of Knowledge and
Professionalization 5

committee and MISRA
C++ committee

Member of the working
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Dr Clive Pygott Liz Whiting
Member of ISO software Member of MISRA C
vulnerabilities working committee language
group (SC 22 / WG 23) definition

Member of MISRA
C++ committee

Member of the working
group drafting a proposed
secureC annex for the C
language definition
(SC 22 / WG14)

Chris Tapp

Chairman of MISRA
C++ committee

Member of MISRA C
committee language
definition
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SRENEBNIZOLENS

o BEMIEANT O—T AT REAVA—REN, O—FRED AU R
— MISRA . CERT C. IPA/SEC ESCR & fEHR—b, A —FERI—ILELRETES
— O—FOH/EIL(@—IITZ7.708—4557,.9AR)IT7LUR)

o EIRIBRIT EELHALYD
- B#a—IL  RT—F AV, TF2F MC/DC , LCSAJ (path“coverage)
- TE2ISLAR)LA/ALyD (DO-178C Level A)

— HEWBHAAIAV NS, ETIRIEF Y R—

«  Bi{KT X (Unit/low-level testing)
— FRAMN—FRR RZT FJO—NIILEELEDBEIER
- BEUTIAMDEOHDOTANM —ABEERK

« F—A7O—-a rA—)LT7O—NDE - BRI
— DO-178C TEEERIREGTMHE—DNAY—IL

s BHIMN —YEYTAITHREEET - AITOIT(IEEEZHE
o Y—IRBTEXYFTIRE(DO-178CIZIHE)
« TUVDEHIEAT

https://www.fuji-setsu.co.jp/products/LDI
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LDRA Solution
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A—T A9 R E —RAQ)HEN

CAST
CERT 4 @ 1SO 26262 - Road Vehicles Safety Standard - Unfulfilled
CMSE ;
S 4 3 Part 6 - Product Development : Software Level - Unfulfilled
CWE 4 €3 Section 5 - Initiation of product development at the software level - Unfulfilled
Customer Sample 4 ) Table 1 - Topics to be covered by modelling and coding guidelines - Unfulfilled
DERA 4 3 la - Enforcement of low complexity - Partial - 4 artifacts
EaLe 4 ¥ Design and coding guidelines Document fulfilled by 1 item
F5B582-C .
o "X Misra c 2012.pdf
HIS d 5 Bdodrie Thrackhald Cila fudfillad bar 1 itamn
.-f LDRA Report File Editor - C\LDRA Toolsuite\c\creport.dat* =N R <"

JPL File Edit View Help
Legacy Static | Complexity | DataFlow | CrossRef | InfoFlow | qualReport | qualsys | Lcsa | Hungarian Notation | userpef | section3 | section4 | PoTmMCSFVA |
MISRA-AC Rule  Default - MISRA-C = MISRA-C il
RA 1008 Number| Strength Description CAST (CERT CWE HIS JPL MISRA-AC MISRA| ™0 ™= "0 0 NETRINO SEC-C [

T 1 C Procedure name reused. 0o B O O
MISRA-C:2004 2 M Label name reused. 0O B O | O O O

©  MISRA-C:2012 3 M More than #** executable reformatted lines in file. O B B BB e O O O O O =

NETRINO 4 M Procedure exceeds *** reformatted lines. o o | o o O O O O O
RUNTIME 5 C  Empty then clause. [ O (| (| O
SEC-C 6 (0] Procedure pointer declared. I O O I O O O O O
Standard 7 C Jump out of procedure. 0 . B B e 0 0 0 0 0
TBrun Requires 8 C  Empty else clause. O 0O oo o O O O O -
UML ! ‘
VSOS Report File (PC): Section 1 read (24 Models)(24 Modifiers)...Section 2 read (866 Rules)..Section 3 read..Section 4 read...Penalty File (PC): read
Mo Standards Model “

Automate coding standards compliance to eliminate defects early in the lifecycle
MISRA-C:1998 ,2004, 2012, MISRA-C++:2008, CERT C, IPA/SEC ESCR e

LDRA Ltd. (c) Copyright 2019. All rights reserved.



MISRA C:2012 /AMD1/ADD2 LDRA I

MISRA C:2012 Addendum 2 A
ISO/IEC TS 17961:2013 DI CtFar7a—T129 JIZRT 5

_MISRA C:20120A/\LwyY )
x46 @ C Secure/L—ILDENHMISRA C:2012DHARS4>
DXARTHAINETRT

. )
MISRA C:2012 Amendment 1 A
ISOC EXa7HARSAADAHNLYIERILT S
14D FH LLNCaA—TFT 425 IL—)L )

| )
BRICHEESNTOWVEWT—2OFEAIEWLNS>EF )T EDIESS
EIHEOEFEREEANIRYED

X1 T7THWNIO—TFT42 T DH
https://www.fuji-setsu.co.jp/files/IMISRA C 2012 AMD1.pdf

J
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CERT it it Cfthz £ A !

No. of rules

7
96
122
50
11
63
3
48
21

135

oRAwolsute | aoi

10
26

No. of rules

v
Im-nmonm>i
(=)

(= ™ —
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Companies
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SEHERITCO—FREORE

i+ Zone.cpp
a £ 1a- Enfnfrcement of low complexity & Clarity 100%
4 Input Artifacts y—r .
4 ¥l Design and coding guidelines Document fulfilled by 1 item ® Executable ref. Lines 7
- 9 99 y 1 Depth of Loop Mesting 1
S Software Design & Code Standards(SDCS).docx 1 Total LCSAls 46
4 Cutput Artifacts J Unique Operands 105
4 Average Length of Basic Blocks 4.03%
a M Et.laj_lt}f F‘t.El.rlew Hepﬂrt fulfilled b],rl iterm Commente i Hesders -
, Code Quality View {Malnialnabilltﬂ I 4 '[§ Maintainability 100%
— i . — :' Unreachable Branches 0
B{Procedure Calls I[§ Cyclomatic Complexity | [ Knots § Unreachable Lines 0
s GetOptimum (3 98 : (Fail) (4 114 (Fail) J Maximum LCSAJ Density 4
% LzmaDec_DecodeReal 4 82: (Fail) 4 76: (Fail) . ‘T*'TTELCC*‘:P;EL““JE iﬁ
. . | ofa 5
i Lzrnalec_TryDurmmy ﬂ ol : (Fail) ﬂ 94 : (Fail) 1 Vocabulary 119
W GetOptimumFast (4 21:(Fail (4 38:(Fail 1 Cyclomatic Complexity 9
s LzmaDec_DecodeToDic (4 30: (Fail 4 57:(Fail J Knots bE:
% LzmaEnc_CodeOneBlock 3 30: (Fail) 4 32: (Fail) § Essential Cyclomatic Complexity 1
i main2 [ 23: (Fail) 4 23: (Rail) ) Testability 1009
@ LzrmaEncProps_Normalize 4 20: (Fail 4 7:(Fail T fonOut -
s Decode? 4 14: (Fail [ 15: (Fail) i File Fan in 0
g Hcd MatchFinder GetMatches (4 14: (Fail) 4 9:(Fail) 8 Number of Procedures J
% Btd_MatchFinder GetMatches [ 14: (Fail @ 9: (i) i Basccsham it i -
4 MNurnber of Loops 5
s MatchFinder_Create 4 14 (Fail) 4 8: (Fail) 1 Unreachable Branches )
s GetMatchesSpecl (4 13: (Fail) (4 14: (Fail) 1 Unreachable Lines 0
s LzmaEnc_Alloc @ 13: (Fail) 4 8:(Fail) 1§ Maximum LCSAJ Density E
% BtGetMatches [ 11: (Fail [ 11: (Fail 4 Unreachable LCSAJs 0
) . | 5 I Total LCSAIs 46
i Lz.rnaEnc_Sethps ﬂ 11: (Fail) | . 1 Total Operands 286
‘ SkipMatchesSpec 2 10 ﬂ 13 : (Fail) 1 Mumber of Basic Blocks 36
‘ MatchFinder_ReadBlock 1 10 ﬂ 12: (Fail) I Executable reformatted Lines 145
i Hr GethMatchesSner 110 [ 17 (Faih 1 Cyclomatic Complexity 9

Quickly assess code quality to reduce cost of development and verification

LDRA Ltd. (c) Copyright 2019. All rights reserved.
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4 Qutput Artifacts
4 ¥l Code Coverage Flowgraphs fulfilled by 1 item TunnelDiata:: Tunnel::Adjustlighting

P2 Callgraph - Pass/Fail Coverage for Lampmodel....
4 ¥ Code Coverage Callgraphs fulfilled by 1 item
E Callgraph - Pass/Fail Coverage for Lampmodel....
Input Assets —
Variable IfO View
- 1 TunnelData: Tunnel: :AdjustPoweredLighti
F g 1f - Data fl CI'W Erlﬂl]l"ﬂ Value | Name - unnelData: :Tunnel: :AdjustPoweredLighting
4 Cutput Artifacts I CALCULATE_CMD command 5_U16
@ C pp_tunn el I **Value Retained *** afrspeed S_U32
00 airspeed S_U32
31 void runlAirspeedCommand (S _Ulé command) void
32 { = runAirspeedCommand ( | _
- VA AN (Ccnmiana) ?-U 16 command ) TunnelData::Zone: : AssignPoweredCellsOutput
34 { 8 switch (
2 QAT S Analysing Control
36 calculateBAirspeed (airspeed): { .
37 break; & casell: g d Coupllng
38 case DISPLAY CMD: calasateAragend (alapeed ) ;
U n eX eC u ted C O d e fo r 39 displayAirsp;ed (airspeed); cabs’eegli;
- 40 break: =} displayAirspeed ( airspeed ) ;
the given test case .. | , I
42 } 28 ) TunnelData::Cell::SetPoweredCutputl evel
Unexecuted data reference for the given test case

| TunnelData: :Lamp: :Set umensOutput TunnelData:: Cell:: CalculateCellOutput

|

| Variable Name | File [ Procedure | TypeCode | AttributeCode |  Used on line:

|airspeed | AlirspeedCommands.cpp [unAirspeedCommand [ R 2 e [T

{ 7 ’ . { . = e On line 39 the reference to % [[|[

{Emman T O o S airspeed by displayAirspeed is i

|r | | not executed with this test case 33 [ [

factor IAixspeedCalculate.cpp Imte"“i‘ g - " }16 [—I TunnelData::Lamp::SendPowerToLamp

Dramatically reduce the effort required to achieve
data and control coupling objectives .

LDRA Ltd. (c) Copyright 2019. All rights reserved.
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Ef £4 Table 14 - Structural coverage metrics at the software unit level - Fulfilled

E} £ 1a- Statement coverage - Fulfilled - 1 asset, 1 artifack
: E} 7_"E|- D':.-'namu: Coverage Reporkt Artifact Placeholder Fulfilled by 1 item
@ 15026262_Project.frm.htm

= -.I.J- CmEhimie mpifimskimm mlom BOlfillad bas S ikarne

& Code Coverage : Cpp_tunnel_exe : Dynamic Configuration - DO178C Level A [ |

.21 System View: Coverage Pass/Fail+ Callgraph of set : Cpp_tunnel_exe
File View Options Configure Highlight Focus Website Links Help

eeEeBEs B2 BB 2 alQd@mE £ -

Percentage Percentage Change Success Limit
4 [y Cpp_tunnel_exe
4 = Combined Coverage Run Failed
= Statement Coverage 77 +75 100 ad b':-"
= Branch/Decision Coverage 69 + 56 100
* Modified Condition / Decision Coverage 30 +30 100
4« TunnelData:Zone:Zone
4 = Combined Coverage Run Passed
== Statement Coverage 100 + 100 100
== Branch/Decision Coverage 100 + 100 100
Modified Condition / Decision Coverage .
filled
Pass > 1 Metric Passed 1 Metric Passed
G et R MR m E mr N N moeemEeE 4 e N e e e g m feerr
. b ThisLamphodel ;
e 1 Sint_32
ExitSignSpacing =
(Systembatztnstance 0 ->
GetEaitSignspacing () ) ;
| o 5 =d by
__— SirenSpading =
A ( SystemData::Instance () ->
6 ( ThisLamp % - GetSirenSpacing ()) ;
~|SirenSpacing) == 0 (
h . (
i — (ThisLamp %
A aa
( TisLarp % o"""-,, [[ThlsLamD %
: )==0 T B Srenspacng) == 0
)
[SHED)
{Th LampMode! = D
T o [N
7 |(Thistamp % eke
SirenSpacdng ) == 0
) ~ it
=) (
Uncovered g“gﬁfgb % -
xitSignSpacing ) ==
statements )
=S {
- ThisLamphodel = Guide ;
el
¢ f
Uncovered - !
Branches [msLamp %
Sirenspading ) ==
)
{
a }Th\sLampMndE\ = Announcer ;
else
g }Th\sLamDModE\ = Lightsalo ;
5] }
Y _ B}

Pass/Fail Code Coverage View & x
Procedure Calls Statement(100%) Branch/Decision(100%) MC/DC(100%) Display Number
i TunnelDatazLampT ampType == 100 62
‘w TunnelDatazCell:Cell == 100 == 100 12
‘w TunnelData:Tunnel:InitialiseTunnel == 100 24
‘w TunnelDatazZone:Zone == 100 == 100 2
w TunnelData:DatalnzGetData = 35 = 8] = 36 14
‘w TunnelDatazLampType:GetMinimumLumens == 100 58
w TunnelData:Cell:CalculateCellOutput

B Pass: DO178C M 1 Metric Passed [l Failed

Automate all levels of code coverage across a
wide array of embedded environments "

RA Ltd. (c) Copyright 2019. All rights reserved.




HoP H2—7 MR

RTERT

= €} Section & - Software unit design and implementation - Unfulfilled

Ei 4 Table 9 - Design principles for software unit design and implementation - Unfulfilled
' El {4 1a- One entry and one exit point in subprograms and Functions - Fulfilled - Z assets, 1 artifact

i Ef m Cu:u:le Review Report Artifact Placeholder Fulfiled by 1 item
15026262 _Projeck.frm,htm

-]

E+ ﬁ sv
Ef ﬁ Des
= Jus

. HighTec_TriCore_Workspace - HighTec_TriCore_Dice/src/dice.c - HighTec Development Platform

File Edit Source Refactor Navigate Search Project LDRA Run Window Help
Ordble~A-R e BEOQEEB- W HCBERERED WBBU-B-B%-0-%-®y

= B8
& <

s, % [P, % Na.

@
~ 1% HighTec_TriCore Dice [Active LD
> @Y Includes
> Bh
> 2 src
~ = LDRA
> & s
HighTec_TriCore_Dice.elf
HighTec_TriCore_Dice.map
[& makefile
| objects.mk
[ & sources.mk
> = Configuration
s Eid
> [ models
> = TestCases
[E Build.bat
B target_initemm

» &% HighTec_TriCore_Safe_Utilities [Tr

< >
/HighTec_TriCore_Dice

€ mainc € dice.c &2
1 #include "types.h"
2 #include "dice.h"”
3 /A TRACE32 TriCore Instruction Set Simulater
4 const u32 TABLE[1={1,2,3,5,6, | File Edit View Vor Bresk Run CPU Misc Trace Perf Cov Window Help
2 |16 table index=o; [WEAdve ruE7R[O/nuE caE 8 &P
7 /* Forward declarations */ 18 B:BrealcList
8 static u32 rollDice (void); | Kpelete Al [ O Disable Al @ Enable Al @ It H ﬁ]mpl ||§smre | Pload... | Egset.
9 address ‘types Cme r
10e /* C:B00008FA][Program SOFT CLOSE FL[QUIT ad 3 ]Igra_ex]‘t |
- € :80000AE6 {Program SOFT WRITE #1 v.string ra_message R ra_uploa
i; i/ROll a dice and get a valy € :80000AF0 {Program SOFT OPEN #1 History.exh /Create R| main
3¢ static u32 rollDice (void) {
4 table_index++;
5 table_index %= 16;
6 return TABLE[table_index];
7}
18

[ LDRA Code Violations [E LDRA Code Co
> & Highlec_TriCore QuickBrownFox Double click a Function to Open in Editor.

|| perF || system || step

H Break H sYmbol || other ||1nevious

Percentage  Success Limit
~ 1 C¥LDRA_Workarea¥Examples¥TIps¥Lauterbach¥HighTec_TriCt
~ = Combined Coverage Run
== Statement Coverage 100 100
== Branch/Decision Coverage 100 100
== Modified Condition / Decision Coverage 100 100
~ % integer_to_ascii
v+ = Combined Coverage Run
mm Ctatamant Couvarana 100 1inn v
Al =

TriCore AHighTeca/AfS5&A—4—/\w\&t T /\VH BIETE
B BUMRHT ~ BT X : https://www.fuji-setsu.co.jp/demo/Tricore HighTec Lauterbach LDRA.wmv

BEHRL—Y5E YT+ : hitps://www.fuji-setsu.co.jp/demo/TBmanager Tricore HighTec Lauterbach.wmv 19
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Simulink® #& :SIL, PIL 49 1—

B Code Generation Report

Contents

File: twdemo_sil.c

LDRA Testbed code coverage enabled

I >

i

Summary

Function exit points: 100% [l

statement: 84% [l

Branch/condition: 37% [l

Branch/decision: 57%
Subsystem Report
Code Interface Report ’

Wl vic/oc 0%

[+] Interface files (17)

N

/* Exterd
Externalll

N

n

0

/* Exterr

N

Externaid

N

N

/* Real-f
RT_MODEL

N

P ITIOUGT INGITH S ey

Code coverage

O f

& Counter TypeA_Start
& Counter Typea

s Counter Types_init
s Counter TypeB_Start
s Counter Typet

v rwdemo_sil_topmodel_step
& rrwdemo_sil_topmodel_initial

2z = File: rtvdemo sil.c
Traceability Report SO
4+ Code generated for Simulink model 'rtwdemo_sil'.
Static Code Metrics Report 5 -
5+ :1.206
Code Replacements Report 7 - ;8.2 (RZ012a) 28-Dec-2011
- : 8.2 (Dec 29 2011)
5+ C/C++ source code generated on : Fri May 25 12:03:05 2012
Generated Files oo source cods gensrated on @ Fri May
[-1 Main file * Target_selection: ert.tle _
 ma * Embedd |44 LDRA Coverage Pass/Fail Flowgraph of procedure  rtwdamo,_si_topmode|_step Statement: 95% Branch/Decision: 50% MC/DC: . | =] 50
ert_main.c cods
€292 2l Graph wiew Options Select Websie Links Help
(-1 Model fil L e
odel files =/ B B BB BB Q@ 8 Q@ & =
Ttwdemo sil.c ot sl zpmodl e 8 x| Finared Fik Expiorer & x| Sourcs Viever - o =L mprodsL sizn ax
. +include
rtwdemo_siLh P F—
/* Block — Counter TypeA_Lnit
. i il v ypeA_lni
141 Shared Utility files (1) o tn . I

#-Simulation Target

=-Code Generation Code coverage tool: |!

Save options: |All measurement and analysis data %

-Report
~Comments Code profiling

raymch Measure task execution times
~Custom Code

~Debug [[] Measure function execution times
~Interface -

1L and PIL Verifica... Workspace variable: |executionProfile
=Code Style

Configure Coverage ...

CounterTypeA
1 e ticks
ticks_to_count
count
reset

count_s ! ( )

count_a

®7.

counter_mode

@

count_enable

LH

]

Double-click for
a tutorial on
code coverage

]

Double-click for
a tutorial on
SIL and PIL

I
AND
F 3
NOT
F Y
¥y ¥
AND
n

P @

count_b

s ticks
-
count
Py
-
Copyright 1884-2011 The MathWaorks, Inc. CounterTypeB

@\ MathWorks

https://www.fuji—setsu.co.jp/products/LDRA/Simulink.html

LDRA tool with Simulink to provide independent verification of model-generated code.
Bidirectional traceability ensures coverage from requirements through test. 20

(c) Copyright 2019. All rights reserved.
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A7z ORa—FLANILDIREE

ri2.1
L9

cmplwi
bit

4 0 §44.2 - Structural Coverage Analysis - Partial
I £3 64.4.2a - MC/DC, Statement and Branch Coverage - Fulfilled - 20 artifz
@ 1 6.4.4.2b - Object Code Coverage - Fulfilled - 20 artifacts )
4 Test Case Sequence File fulfilled by 10 items
UnitTest_specialoffertcf
Scenario_Filling_The_Basket.tcf
Scenario_Cancelling_Products.tef
UnitTest_main.tcf
UnitTest_cashregistertcf
Scenario_Ignering_Erreneous_Commands.tef
UnitTest_testertcf
UnitTest_productdatabase.tcf
Scenario_Adding_Products.tcf
Scenario_Manually_Entering_A_Barcode.tcf

T OFF FOR_OME _EURO

FlEeFEEEEEEEE

ssembler Code Dynamic Review Report fulfilled by 5 items
productdatabase_3.dyn.htm

Standard DO-178C main_2.dyn.htm

specialoffer_d.dyn.htm

tester_5.dyn.htm

cashregister_l.dyn.htm

4 | Test Case Regression Report fulfilled by 5 items
testerthr.htm

productdatabasethrhtm

specialofferthr.htm

LALNLNL

Standard Level A-SI,B- ,C- ,D-

=

References 6.4.4.2.b

main.thrhtm

LAL AL AL

& cashregisterthrhtm
i €3 64.4.2c - Data Coupling and Centrol Coupling - Unfulfilled

Efficiently meet the DO-178C objective by ensuring
traceability from source code to executable object code )

LDRA Ltd. (c) Copyright 2019. All rights reserved.
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yect Tree

» &3 Objectives (2/65 Fulfilled)
s & Requirements (0/10 Verified)
# REQ 0002 Reset Signal
s & SYS 0005, - Counter A accepts a rogit-sige
v (@ Procedure VG
b (@ Set VG
[;7 SY5.0006, - Counter B accepts a reset sig.,
Ve REQ 0005, Counter Reset Behaviour
[’1‘7 REQ 0006, Initialisation of ¢, ounters
> I3 REQ 0008, Controlter Termin,

ation Process
SY5.0009, - Counter

B produces an output

'Higli Leve/ Requirement Mode/ Elen!ent/Low Level
Requirement

MaacheFdesorSetsbydragmgthem!nReqdranents

Procedure

Generated Source Code

Paramete
« % New_project_afb5eb91c4786270
L[] ert_main.c
- ] rtwdemo_sil_topmodel.c
P & CounterTypeB
P & CounterTypeA_Init

& CounterTypea

= REQ_0008, C ontroller Termination Process
JE SY5_0005, - Counter A acce

& vr:c ode Coverage for SYS_0005 (
S VT: Cog

set signal as an input
“rocedure VG), -

A
S
DEYVIEW fo

B0 0008 ]

Source Code is Lj ked -
Mo e," €d to the Verification
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Software High-Level
B Requirements

Software Low-Level
X Source Code
Requirements —

System Requirements

Relationships & A
(0) Three-Level Requirements to Mappings £3 ] ‘
<>/ [select/Nane ~] (13) Req ts 1 <>|-[setect/Nane ~] (34) Req ts 2 '<}>]-select/None +] (58) Req ts 3 <>/ select/None ~] (47) Mapping
YS_0010, Display , (2 Notes) 0010, Starting display software, (1 Note) ~ | I8 LLR_0010, Instantiate Cell ~ | |¢ Bool TunnelData::Cell:InitialiseCell(const Sint 32 Lu/ ~
)= 0020, Initialisation and configuration 4« | |B HLR_O! ut option photometer nominal ran... | 13 LLR_0020, Initialise Cell . (1 Nof + Bool TunnelData::Dataln::GetData(TunnelData:: Tug.. ‘
¥ SYS 8030, Output Calculation , (1 Note) & HLR_0030, Inpu ions photometer input out ... |13 LLR_0030, Set Emergency ou evel = | |¢ Float_64 TunnelData:Cell:CalculateCellOutput@loa...
R SYS_0 Photometer, (1 Note) & HLR_0040, Input options & = |18 LLR 0040, Set Powe, putLevel . (1 Note) | | Float_64 TunnelData:Lamp::GetMaximumLyfnens();
R SYS_0050, §laaak R e LD A0SO Dot et <L . paning no... 13 LLR_0050, Cal — " mens();
5 5v5.0060. i &g Sys 0010, Display |, (2 Notes) ,(2Notes) | % LR 0060, Get| ¥ Bool TunnelData::Cell:InitialiseCell(const Sint_32 Lu... fumtum..
& SYS_0070, = . . |13 LLR_0070, Ge e " = umLum...
& svs. 0080, 4 B8 SYS_0020, Initialisation and configuration Lo B |13 LLR 0080, Get ¢ Bool TunnelData::Dataln:GetData(TunnelData:Tun... } genayl.
& svs.000 & SyS 0030, Output Calculation , (1 Note) 1 LR 0090, Get|| % Float_64 annelData::Cel|::CalculateCeIIOutput(Floa...]‘ Maxim...
& SYS_0100, = ' ! , (1 Note) 13 LLR 0100, G 7 R g . bMinim... E
= ovs o110, B SYS_0040, Photometer, (1 Note) e Cjci }m e G:j ¢ Float_64 T&\elData..Lamp..GetMaxnmumLumensO, :gl::::t"c‘)
& 5v5.0120, ) & SYS 0050, Cleanliness factor 1 LR 0120, Inity ¢ Float_64 TunnelData::Lamp::GetMinimumLumens(); [equired(...
B SYS_0130, - (AN 13 LLR 0130, S .
s & SYS_0060, Lighting control unit . (1 Note) & d(cm:::.). B Reircomes G‘:'u ¢ Float_64 TunnelData:LampType:GetMaximumLum... F‘“S”::S
R SYS_0070, Luminaries =il ¢ Float_64 TunnelData:LampType::GetMinimumLum... [PowerR..
" . ing();
The Tuoedl LioH I SYS_0080, Sirens and Signs, (1 Note) software, the | | A Cell shall be insf] © Float_64 TunnelData::SystemData::GetEmergencyl... [**"°
Xermal e an B SYS_0090, Failed Power Supply '}{,;ﬁ,{’esf,’a{:}:," maximum umenst ¢ Float_64 TunnelData::SystemData:GetLampMaxim... ‘
& SYS_0100, Lighting Adjustment P ¢ Float_64 TunnelData::SystemData:GetLampMinim... |qinth, .
R SYS_0110, Lamp output units ¢ Float_64 TunnelData::SystemData::GetSoilingFacto... —_—
N int |, Iin§..
8 SY5_0120, Lamp sizes + (1 Note) ¢ Sint_32 TunnelData::LampType::GetPowerRequired(... || tunnd..
/8 SY5_0130, Required luminance at ground level ¢ Sint_32 TunnelData::SystemData::GetDaysBetween... femP
¢ Sint_32 TunnelData::SystemData::GetExitSignSpaci... fttugnel..
Requirement Body x ¢ Sint_32 TunnelData::SystemData::GetLampPowerR... ["J°¢
¢ Sint_32 TunnelData::SystemData::GetSirenSpacing();
The Tunnel Lighting system shall be configurable via an o i e =
external file and take into account tunnel dimensions, zones, Sint_32 main(); '
spacing for signs ,and efficiency factor ¢ TunnelData::Cell::Cell(); |

LDRA Ltd. (c) Copyright 2019. All rights reserved.



Tool Qualification Support Packs DM I

Programming Rules Checking

1SO 26262 Structural Coverage Analysis

Structural Coverage Dynamic Data Flow Coverage
Analysis (SCA)

Tool Qualification Assembler Coverage Analysis

Support Pack
Overview

Unit Test / Low Level Test

Over 20 years of tool qualification pedigree widely recognised by regulators
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