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Unique Unique

File Total Operators  Total Operands Operators Operands

Vocabulary Length Volume

Total for Cashregister.c 149 230 16 56 72 379 2338
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TunnelData::SystemD;

Procedure: TunneiData::SystemData: :Instance
Source Line 15 (Systemdata.cpp)

All Selectad Standards Pessed

All Measured Metrics: Failed 2 ot of 27 Teste

Procedure: main
Source Line 38 (Main.cpp)

All Selected Standards Passed

08 Standards Failed: 1 Required, 1 Advisory

All Measured Metrics: Failed 6 out of 27 Tested

letrics: Failed 6 out of 27 Tested

Main.cpp / /

TunnelData::Tunnel::AdjustLighting TunnelData::Dats In::Dataln TunnelData::Dataln::GetData

unnelData:: Tunnel::AdjustLighting Procedure: TunnelData::Dataln::GetData
Sourca Line 25 (Datain.cpp)

Procedure: T 2
Sourca Line 22 (Tunnel.cpp)

MISRA-C++:2008 Standerds Feiled: 1 Required TunnelData:TunneliTunnel MISRA-C++:2008 Standards Feiled: 33 Required, 2 Document

All Measured Metrics: Failed 6 out of 27 Tested All Measured Metrics: Failed 5 out of 27 Tested
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Log View @® File View 2%
| The sequence selected was TCI_1_1_2 © w112
i Assigning stubs Sequence File Explorer
| Resolving unassigned stubs v ?] im;:ge_blur.: - fhome/ubuntu/ldra_workarea_c_cpp_10.0.3/examples/third_party/wcet/
v ur

1Opn.mx.sing stubs
|
| Calls View 2%

£} Procedure Calls Number of Calls  Call Type () Parameter: }2Return Typ« {} Namespace 3+ Class

w clock 2 System

w fclose 2 System

» fopen 2 System

w fwrite 1 System

= getc 4 System

w printf 5 System

- putc 3 System
‘ W sizeof 1 System
| g
Test Case View 2% ¢ 2
| Test Case ression P /F  Procedure { i - .
N TR e DINSERAIEE EXSCI NI AERS
‘ 1 “idra.bmp*

(I) 'lldra_blur-bmn' Build | Execution = General UNIX Argument Macros
‘ T — Executable Name $(Exe)

$(Seqworkdir)$(SeqName)_$(ProgFulliD)$(ExeExtension)

Execution Command

lrun_wcet_remote.sh *$(Exe)"|stress= 1|
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Distribution of times
Distribution of times

L Measured J R Measured
Possible Possible

Execution time

TBwecet timing diagram without interference

Execution time

TBwecet timing diagram with interference

Timing Summary Timing Summary

Number of Tests 100 Number of Tests 100
Best-Case Execution Time 57321953.100000 Best-Case Execution Time 59658020.100000
Worst-Case Execution Time 338863903.400000 Worst-Case Execution Time 495044356.400000

Minimal Observed Execution Time
Maximal Observed Execution Time

Mean Observed Execution Time

63691059 - Test Case 1 (Rep 1)
308058094 - Test Case 1 (Rep 2)
115596348

Minimal Observed Execution Time
Maximal Observed Execution Time

Mean Observed Execution Time

66286689 - Test Case 1 (Rep 63)
450040324 - Test Case 1 (Rep 38)
228836793
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Create Configuration and
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Functional
System
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¢

y

Define Configuration

<

Develop
System

Y

Analyze Interference Channels &

Mitigate Impacts

¥

Perform Partitionin

& Shared

Memory Anaﬁ/ses

Verify System

y

Capture Accomplishments

<

K] 8: HELES 15~/ T 2 T ERE T 77— F[19]

ZDX D IRIRITIE., RRE L UM R A YD CTEIET D 72 DI 2 R 2 L ENH 2 & B L
LAYl NERAT Y a— LR FPENICND S0, HEMESN T A B = X AR RA KT
< 9),

Project Source

E ¥ odz &

" E BV

Configure

3
®

C]
Relationships

(0) Three-Level Requirements to Mappings ) 3

<||> -|| Select |None

View WebsiteLinks Reports Project Baseline Analysis

@

¥ (13) Requirements1 < > -

G @ B B Q[+~

o)

Select | None

[E sv5_0010, Display , (2 Notes)
| ] SY5.0030, Output Calculation , (1 Note)
‘E SYS_0040, Photometer, (1 Note)

[ 5Y5_0050, Cleanliness factor

| IS

& HLR_0020, Input option photometer nom...
& HLR_0030, Input options photometer inp...
& HLR_0040, Input options exit

L'; HLR_0050, Input options days since cleani...

Import  Help

=
-

¥ (34) Requirements2 < > -

~

Buid Standard  Build Instrumented

Select | None

E LLR_0030, Set Emergency output level

¥ (58) Requirements3 < > -

»: @ » @ »: &% »: O

© Float_64 TunnelData:Lamp::GetMax...
¢ Float_64 TunnelData:Lamp:GetMini...

= \B SYS_0060, Lighting control unit... E HLR_0070, Input options power failure... E LLR_0060, Get Lamp Model Duo b :“(-64 Iunne:Dau::LampIype:fG:...
|| B sYs_0070, Luminaries & HLR_0090, Display total cell demand 5 LLR 0070, Get Lamp Model Guide ¢ Fl°‘:—2 T““"'Ig’:"j:g‘s“:? g’fG;
@ || & 5Y5.0080, Sirens and Signs, (1 Note) J& HLR 0100, Display Lumens , (1 Note) 14 LLR 0080, Get Lamp Model Announcer : Fl::t-&i T::::lo:;: SY t::D:t:: =9
471 || IR SY5.0090, Failed Power Supply & HLR_0110, Cleanliness Factor LR_0090, Get Lamp Model LightSolo = e
= || B sv5.0100, Lighting Adjustment & HLR_0115, Cleanliness efficiency factor. ¥ Ehmc A Taneeate:oystennt mtac G
~ LY g g j‘ e T <y ¢ Float_64 TunnelData:SystemData::G...
fiﬁ )] SYE_T:E, Lamp output units . t?‘ HLR_0120, Tunnel Lighting Output Dema... oo, © Sint_32 TunnelData:LampType:Get...
NED320.1 ; " N He—e e ke imidialinad .
B ] " level | | & Software high-level Software low-level
System Requirements > : s Source code
= Yy q B requirements e 18 u requirements
[§ Hereorsoy o 15 LLkrorsoroer
J5 HLR_0160, Lamp Selection , (1 Note) E LLR_0160, Send Power to Lamp
= E' HLR_0170, Lamp Lighting Output Deman... E LLR_0170, Initialise Lamp Attributes
W 4] i J2l 11R 0180 Jamn Di i (3 Notes)
m Requirement Body x Requirement Body Requirement Body
@ The Tunnel Lighting system shall be configurable via an | | Upon execution of the Tunnel lighting system A Cell shall be instantiation with zero types of lamps,
external file and take into account tunnel dimensions, software, the software shall read the Tunnel.ini file 2ero maximum lumens, zero minimum lumens, zero for
zones, spacing for signs ,and effidency factor and query the user for an input. Configuration files the cell ID, and zero for the cell size
2 will provide the appropriate data for the example
configuration of the system, as described in the
' document Tunnel Lighting Control System Overview.
P § TunnelData:model TunnelData::Cell...

Select |None ¥ | (43)Mappings

&

& X

~
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LDRA

B R4

CORBHRT T a—F ik, BoFEND TSI T S A D = X LB L E 98, BERY V-2 L
W D4y Bl 212492 RTOS £ 7213 A 28— A F— D AN DA REEN H V £97, ERFEMZEERE T
IZ. CAST-32A/A(M)C 20-193 AR D X 9 IZF % BARHIZEE L T\ ET,

MCP 7T » N7 +—LNEE Y V) — 2 LB OB O 24242 2 & 2R LI- i 1L,
MCP TT7 7V r—v a 2 EBNCHERR L. WCET Z{EBIZIRE TE 97

EITWV D B DD, RTOS, WS — /v, F203 A R—= A P2 L > TR SN DB NE, £
DRGSR B LT RR GOSN 5721 T, BERGENCL Y, 2L OFERZRTHT v 1L & HEER
TEETHN, THOBEMRGENTHD Z & 2FEIFTHEMEIT. BAREIESATWET,
IIVTAANITNEL LRNF AT T Y r—a X DMOERER

WCET DMLzt v /v F a7 Fat vy ofHIE, MIELZEHRKICL > THES L TWHADON 900
TITIT 4 AR 2 F9,

#EHL D FEBH

v —TF 4T VTF L IR AT AOBR TR, vATF a7 ICET AEEEET, HiELeE S kR

DOMREFHICTERNWZ 2R ZTEBL ZENEHETY, 728 2 IE, CAST-32A F721% A(M)C 20-193 |Z HEHL
95T AT LlE, DO-178C D EAE i 72 L TV D Al REE @ T,

TuYxr MK 9)E 1 O EOT m Y AEHER L O A Z 2 ALED BEEDHITITX$ 2 M7 b
L—HE VT2 BELT 52 LT, ey =y MEBEOFELRMBERITHLT D DICELL £,

L’ Select Standards to Import

Standard Details

) ARP 4754A v [[] CAST-32A

B CAST-32A v £ MCP_Planning_1 - Software Plans

() DO-178B v & MCP_Planning_1:1 - MCP Processor

) DO-178B - Populated # Input: Processor Identification (Asset)

B DO-178C v & MCP_Planning_1:2 - MCP Active Cores

() DO-178C - Populated # Input: Number of Active Cores (Asset)

) DO-331 v & MCP_Planning_1:3 - MCP software architecture
[) IEC 62304 Edition 1.0 - English # Input: MCP Software Architecture (Asset)
[) 1EC 62304 Edition 1.0 - Francais v £ MCP_Planning_1:4 - MCP Dynamic Features

[) 1SO 26262 ASIL A # Input: MCP Dynamic Features (Asset)

[) 1SO 26262 ASIL B v & MCP_Planning_1:5 - IMA platform

() 1SO 26262 ASIL C # Input: IMA Platform (Asset)

) 1SN 26262 ASHE D sz £ MCD Diannina 146 - Bahuct Racanres and / ar Time D

[X]10: LDRA D ; L—E" Y 7 ¢ fE5E TH S TBmanager /4, CAST-32A 7554 CNA(M)C 20-193 DA HEZE~D | L
— ) T DB

a—F 4 ¥ TR~ DEYL

1T & A EDOBEREZ EHIEIL, MISRA 2 Y — T A Lo THEES N TV D L) Ipa—F 4 7RI
(FREEEY 72y M) OFEAZEFH L CWEIRLL, bt v~V Far7 7oty P R—ADT R
TADATFARNTHETT, ZNOOHKICL s TRESNDLV—LN, HEY V=R EGIRIZS
ST AREMED & D FATREO KD A Z B 79T,
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LDRA

v @ TunnelData:Cell:Cell

Vv % Float/integer conversion without cast. Required 435S MISRA-C++:2008 5-0-5
¢ Float/integer conversion without cast. : (double and int): f Required 4358 MISRA-C++:2008 5-0-5
¢ Float/integer conversion without cast. : (double and int): f < NumLampTypes Required 435S MISRA-C++:2008 5-0-5
Pointer subtraction not addressing one array. Required 4385 MISRA-C++:2008 5-0-17
Cast to an unrelated type. : (double* to igt*): ( Sint 32 *) p_f Required 554 S MISRA-C++:2008 3-9-3,5-2-7

Casting operation on a pointer. : (double* to'i
Use of C type cast.
Casting operation to a pointer. : (double* to int*): ( Sint_32

MISRA-C++:2008 5-2-7
MISRA-C++:2008 5-2-4
MISRA-C++:2008 5-2-7

Standards Violation

L2 O 2 S

[ 11: LDRA O TBvision |2 &5 = —7 o > Z B ERL DS

7 — F REEHRAT & RIS S AT
KMaDH HAEERE Y 7 b U =T ORI K > TIATRH OBESLB 2N 5| S S, FATRIHOL
NN D FREMEN D Y £,

CAST-32A 3 L TVA(M)C-193 § MCP_Software_2 IX, Z DOIZB L T, #ZET AT AZHEABFDOT R34
AT, MDOE—TT 4 7 VT 4 AN THERBRICAEDNR b OERMELET, ZHUTIRDO LS I

WANTNET -
THEEEIE, MCP DRl — =2 7 £FRR 0B = T THRA FSNDHADY 7 by =T a v R—xr

RN RTOMOT —Z5ES LHIEEAN., EEAFTV AN LET I r—a oL v 2 —T oA
2L  HEAFYADOT I BRAZEETARA D= LOFETEEZEL Y 7 N T EBER— DT A
FCFEITEN, TDOT—ZFEE EHIEFREENEL W L2 MEEL TV ET )

AT — ik, Y7 N T a v iR—R T ) = a VORI IR T — & LI
o —( BT HHIEES & T — XA O AR — N LE9,

B LDRA tool suite Control Coupling Report

File: CALDRA_ Workarea_C_CPP\Examples\Toolsuite\ Tunnel_5.2\D0178\Source_Code\Cefl.cpp

o, Contr
71% 5
17 Total
Control Coupling Control Couples Not Covered
Date of Analysis Report Produced on LORA Version
Mon Nov 14 2022 1407:55 Tue Nov 15 2022 133046 N1O
Control Coupling Summary
Control Coupling Total Coversd Cantrol Coupling Coverage
This file 2 2 100%
Callepp > Lamp.cpp 8 6 I
Cellepp > Lamptype.cop 1 o%
Cellcpp --> Systemdata.cpp 6 4 | 7%
Procedures in File
Procedure Summary
Name Control Couples Control Coupling Coverage
TunnelData=SystemData:SystemData (s elDatazSystemData &) - (Systemdatah) 1 0%
Tu emDatas: = (const TunnelData=SystemData &) - (Systemdata.h) 0 n/a

[X]12: LDRA >/ — L (EH] L /= 7 — X jE B & flils 5 D fiEpi22]

TunnelData=Cell:Cell 1

{IOutput (Float_64,Float_64)

& o w »

todel (const Sint_32)

RE2 A NNOTA XL AL, 7Ty 874 —LL~YLTOFEEDAEMEIZOWTHEELLTE
V. BIRO WCET AT FIEITZ AU L TWET, 1FE A EDEEA. HlEES I~ LT o7 R
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LDRA

TREELRBERTEIDHY AL, Ll T—FfaE. a7 BBETLI26ENS L2, BEHET
To LENR-T, Pty VT — 2P A SN 0BELZEITT 22O DEFR—ZADT X &
L TLEa—d 52 LICHEHAZESLERNHY £7,

v NFaTraky b OBEI NV Y VBT OTED OB VAINA T —a v

DO-178 K>, IEC 61508, ISO 26262 7 EHEREZL IR D HIME Tl &I ALy DT AL E T

(23], WEEDI N L v OF— 2T, BEER—2DT A N FIETRESNET, Y—ZRa— KD [ 2
VLA NENTZ] abt—EFTT 5L, @il LS AEE S, RO T IR R &

nEJ,

V7 RUZT LYV TO I AN Ly VIRAT TR, FEITEBIT A0, a3 — RRNIZA VAL A B
A7 —7BNHETE, ZHIETMBARICAN T r—~v AL ) Y —2DOW T ICHEE 52 £,

NNT AT VAT ATA Y AYIVA L RERICT DT, T ORERER/NRITINZ 5 LERD Y E
To TNEERT DZOD L1207 Tr—Fik, FEAT Ry ZIHFASNIZT 0 =T IHRF T 5 A
YAYNA L MRS 2T (DE Y, =T OEETELRT LT LI L EBK
LE7) (K13),

If [condition] then

[instructions]
Basic
: Block

[instructions]
Basic
P Bmk

Calculate location in matrix
Set the bit in the matrix

Else

[X]13: LDRA D1 > XX 2 NF, KT 70 2 DHRIFAING 77— T2 FT

T =T ORERNRICIA D Z L1, ANV T =R RET DT OICBERAETITE ST
HETY, By by 7 A ML—Ud e —TMEICHET 2V — FHRO 42 DE >y ML E
To TOLFTITFEANIFRE STV D 2D, FETRIH Z §if) T £9 (X 14),

((int)(bitmapstruct.element0 |= (1 << 9)))

| Probe1
Probe2
:Probe3 ‘
 Probe4 |
| Probeb
' Probe6
| Probe7 |
 Probe8 |

K14: E poN Z2DGNL o T KR L=
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LDRA

VNV FaT VAT ATIE, BENEAETHAREENDH Y £, EEO T AR UBATICEE AL L,
BAIOFITUMIT X TRK L ET, E L, #HIART AT L@ E., V—7CEfTEanEd, Lz
MWoT, Ta—T7 0NV IRLFETIND AJREMENRE L, BEODICHREINR N T Ly DT
Bt DO/RA TR SN E T, ZAUTKRBLTH, ESNLZ DALy VIEFEITSNTZa— ROEE#E
K42 Z LIZLTRWED, 7= bE—7 T,

T~ T3 ENE I 2 =T v AERFERTARNOT I a—F T, N7 =~ ADA— =y K
DRMEIZEIMTHTLE Y, LL, MC/DCFEFTIZH L TIE, 7 I v 7 uv 27 IlXoTRERDIE
X LA RHET 2720, B~ 740 2a—T v 7 AIEKRE L THETT,

s

=TT AT VT A INRT TV = a AT H T arT ek (MCP) OmEa EIZEE T
DRI, BllhhFE o2 TlEb v A, L L, B—T7T 47 VT 4 INAROH TCILERY
BANWZ ENEL, MCPR—ZAD I VT 4 HNT T r— g 0TI NaryOhzff+s e
WM TY, o7 7V r— g O TIEIMCP 27 /WIZiEHA L SWaP (1 X, &, U
—) O TIEFIIREIZLFNEEHFLTNDOICK LT, ZHTEARNZRITIEH D A,

2L, THHOEETO MCPIZITEENH Y £, fHl~LrF o7ty v AL —7 47
VAT LAOEIIFATRIRE R A T Y 3 U TIER, RAA VOB ER =T 4 a UEINEET
9, 7272 L. RTOS, W —F/, FlidnAg R—=A P =% L CENDRERSNDE, N—FD
=7 OTHRBOFEIZ /20 7,

TN AT OEETY, FREAT O BT K D ECEFEITRER] (WCET) ORI MEIc T A, 2
DI T 7o —F %, T _XCTO a7 TZEOIEMENH S 572 MCP DIBIMDER LlAEbhE D Z LIk
ALK EOT T —F T, HOBEROBLWEITRSANEZIZHLO0EHBL, 5D
FATHREM Z B E T2 NI D BN TWE T,

1 OOHEREIE T, KEREKEFTLVAEA L CZOMELHRTHZ & T, 20k 5 ARTFHonk
M A/ NRICHN 2 B 72012, BRIFICUV AT ADOT A b E#IGEBVIRLET, BEICEMER oY
=7 FCIE, HOBEL VeV e/ NEHFOEREZ BT D2 81X, TOX )77 a2 2EAL
R TCHOHRICHEERZ ENH Y T, ZhidiE, ESHh, BEESh B N L—Y eV T 4 v
AT ML, IEFICEERIEKICRY 77,

T HE, =TT 4 7 VT 4 AR TO MCP ORFICITEBEROMRENH Y 473, 1Y)
R — VR SAVIERTIIERIRTE RN DITH Y £H A,
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