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M Polyspaceill# 8 & A S ITHIBEK

MR EDNRSE HET8TRITAR L A Ka8*
500-1,000(KLOC) 6,500 (KLOC) 3-1,700 (KLOC)

= RO BRI EIRE RS
- MATHREXH#E, IFXEIESTEERESD;
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- HRFGERH NI FALGE A A
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*Automated Software Verification & Validation: An emerging approach for ground operations
Bell and Brat, NASA o]
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0 k=1oread 132();
1 I=2;
2 J=K+5;
3 while (I<10) {
4 I=1+1;
5 J=J+3;
o}
]
8 ... /(I-J); Hk=-19Ff, FESITSHINFRFREIR

EITERARERN “IRE” X2
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Source
extern int Toread I32 (woid);
int maini)
{
. . int I, TEX;
0 k=loread 132(); K = Toread I32()/100;
1 I1=2 ’ I=2
2 J=K+5; 1= e
: while (T<10)
3 while (I<10) { Polyspace P
4 I=T1+1; I = T+,
5 J=J+3; J = I3
6 } :
! X = B2
8 /(I-3J); | ¥ = 100/ (1-1);
return 0
I
4 F
| Source E Diata Range Configuration
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orld

Green: reliable

safe pointer access \

Red: faulty

out of bounds error

Gray: dead

unreachable code \

N\

Jrange. un
may be unsafe for some

conditions

A lh-;..-l
B \F W s

Purple: violation
MISRA-C/C++ or JSF++

N

static void pointer arithmetic

int array[100];

int *p

int 1i;

N}r

(1

K

+;

}

0;

array;

0; i < 100; it++) {

(void) {

s

variable ‘I’ (int32): [0 .. 99]
assignment of ‘I’ (int32): [1 .. 100]

> 0) |

> 0) {

else

i++;
}

}

i = get bus status();

{

if (get bus status /()
if (get oil pressure ()
*p = 5;

code rules

Range data
tool tip
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93% 96%

Spatial Energy

100% . P - 98% 93%
— ﬁ - $~ 0 out of Bounds Array 100%
90% i ::::: e
E:ai s 80%
80% FTE32 = :
p333c3 paiis wess erees ® Out of Bounds Pointer
70% g s i 60%
60% fiE T S N
i i i =R 40%
S0% —F:c fzoes - F2 - T D Non-Initialized
ao% o fi o2 = = 20%
% ,* &— B 5alar Overflows 0%
20% 222 past: Automotive Avionics
e 4t imtd
10% —paict s & -
o% P G PR S Gloat Overflows
Automotive Spatial Energy  Avionics
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— Visual Studio, Eclipse

ses 5 FH PRV IMEHRITE R B sh A i Polyspacetftit

BN

— polyspace-configure
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HYEE X

— Embedded Coder, Target Link, IBM Rational Rhapsody
- XHEHASHEHITHRERR
— FIRSEEMEMRPolyspace Code Proverfy3iiFiRE
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58 = A IDEMEER

= C/C++ - Eclipse
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File Edit Source Refactor Mawvigate Search Project | Pelyspace | Run Window Help
M= By v OB v & = O Tﬁ * G D Start Polyspace Ctrl+R
] Stop Polyspace
- e |
I'_lk—h' Project Explorer 23 O % Configure Project
= .
= d;{,‘:- | ] [¥] Open Results in PVE
[2 Problems o= Tasks [l Conscle £ Properties | " Polyspace Run 53 W~>0M=0
Progress Maonitor | Output Summary I Full ng| @ Bug Finder
Code Prover
| Analysis : 0% Total
00:00:00 00:00:00
VY Gheck Detais 32 = £ ¥ Polyspacefun ¥ Besuits Sermmary IZ M=
=atie T ==fon c i 2 warsbecadowry fniofChers. . ... .. _:7'7
D5 ! Varisble shadowing = Ohek C oA Z Funcion 2 Cassfcson < Sea
Two varzhes i same name =0 Dut G erent scope. ¥ Wrts withot 2 Srther reac c==fow o Bug ussiess..
» ¥ W= without 2 Srther r=ac daafiow.c Bug_doublew-... 3
St Ses ¥ ton-nisized vaicbe d=t=fom.c Bug_notnsal. =
1 Decraton of eum cxrstant e catafow.c ¥ Non-nitsized pont=r d==fowc Bug_notmeal ..
2 Decarzton of vansbe r=d bug_sarebeshacon 1 Yarsbe sacomng ca=fow o Sug vaEbe . s
¥ Desdcoce d=fow.c Bug_descmd. ..
1 Poni=r sc=ss sut ofbounds dyramomemary.C bug_auinibo...
¥ Deslocetion of previoesiy desloce=c . dynamomenmary.C Bug_double®..
¥ lomntsi=dvasbe dyremcmenary.C Bug_notne=l..
¥ Normntsized pont=r dyramcmenary.C Bug_notmeal..
¥ Us=of orevousy Feec ponie dyramomenary.C Bug_esngfre...
— ? nt=gerdvsonby = mumencC Bug_rziviss.... -

> FHIFEFEClipse, Visual Studio
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polyspace—configure

TrzskFc & Xt

polyspace-configure

%' Create project using build information

&\ MathWorks'

PolyspacefitET B: polyspace-configure

Create project using build information

Build comman d
Specify command used for building your source files
Spedify working directory for running build command

Add advanced configure options

-prog myProject make -B targetMName buildCptions
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EATER X

- Embedded Coder, TargetLink, IBM Rational Rhapsody
L < h = | (=] lﬁ W
4 =a5En = | O |l s_demos\Polyspace For MB...
= =
@) THIE MATLAB? MBI, EETHTEDRREN ] *
. @ - ~ =
<Pol Bug Finder 1.1 (R201da)> @ = @ _
olyspace Bug Finder a E [) &]l&?ﬂ”ﬁ U
& s mew (o A
Checking license ... ol JE:T ,?; B f::;ﬂ
License is 0K 1 - =
F= 2t |
PIDS1140 PGIDA1140 [
X
-D
Polyspace verification of polyspace project. -
Starting at 04/25/2014, 18h21.
Warning: Checker *Race condition’ is disabled because no critical sections or temporal exclusions have been defined cntion with the
e MISRA violations and
Activated checkers: written code that is
INT_IERO_DIV, FLOAT_IERO_DIV, INT_CONV_OVFL, UINT_CONV_OVFL, SIGN_CHANGE, FLOAT_CONV_OVFL, of bugs. |
INT_STD_LIB, FLOAT_STD_LIB, OUT_BOUND_ARRAY, NULL_PIE, OUT_BOUND_PIR, FUNC_CAST, PIR_CAST, hin MATLAB. X
MEM_STD_LIE, STE_SID_LIE, FREED_PIE, DOUBLE_DEALLOCATION, BAD_FFEE, EBAD_EQUAL_TSE, sis 2] —l
BAD_EQUAL_EQUAL_USE, DECL_MISMAICH, BAD_FLOAI_OP, MISSING_NULL_CHAR, PTR_SIZEOF_MISMAICH, 4
USELESS_WRITE, NON_INIT_VAR, NOM_INIT_PIR, VAR_SHADOWING, MISSING_RETURN, DEAD_CODE, le. ¢,
OTHER_SID_LIB, ASSERI, STRING_FORMAT lude’,
Options used with Verifier:
—bug—finder=true 5 on the S function
—target=1386
—dialect=none
—05-target=no—predefined-05
-polyspace-version=1.1 (R2014a) ipliant and addressed
—verif-version=1.0
~date=25/04/2014 )
—to=module analysis function code/command strategy i
—lang=C
—results—dir=C: DailyWork\LCY"FPolySpace'Customer Facing Material'presentations_demos'Polyspace For MBD Demo'Folyspace Bug Finder 5 Function An 5 function
fx -misral=all-rules « | |he_handwritten S i
< [Tl | b !
746 31 B lJ

18



&\ MathWorks:

|
SES

Polyspace® =148

- Polyspace = mInge & RIS

- EETRELNZITF &R FEPEHPolyspace
Polyspace X tHx T B XA UER) 2 #F

19



3

F&AtzEHR 5| NPolyspace

£EHIG

B TRt

Croafla

&= BGIIR

BTl

4\ MathWorks-

20



4\ MathWorks-

¥

F& A=+ 5| APolyspace

7oK 149

GEHGS o
Sl £ R it

{& FHPolyspace Bug Finder: B2 5T M
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o PRIEAMNIEE
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« Polyspace Web Metrics

. AR
y 4

Table of Contents

L Pebrpace Uode Venslicsaon Sarwmary
Powa? losune
7 Verfratm Cumectmies
VierSianon Chanmeten bu Diune { Widklon - Reak rwoa 04 Ieblape Aded |
4 Cade Mewrs Smamars
Conde Mansrs Seaawy $¢ Dyma € Wackflow - Rand_vwocn 0% DBz Added |
Cobag Bdes Snnmny

S Pobywpace Ba-Tew €
nh’rh-‘b-l}'.nn‘l Wetow . Bewed v 0 Detalangr Added )
Syvmmone R Taw Vicewen
Nioa Trnaading Timibas Calh sl Laogs
Uweaciie tesmches
Powarial R Teme Velssaos
Cadaparion Semap

!-nrw 'ﬁwnm

! Apprain - Code Sy Dot

Conde Mimzrs Dvnnie for- Dwvso_C_Woekfiow - Rk v 00 Dasilange Added
Pt bl kl)-‘a WotkBow - Rossd vy 0 Doalsnge AN |
Aot

V*lm'nh'bw - Workfirw - Sowdi_verves_08_Dwalwge_Adecd_|
Fracaon Mexics S: Dveno,_C_Wedthon - Roved_vwonsn ¥ DiatiRaage Added
swy MISKA-C Cockay Fodes Devads

MISEAC Sesuany fu ol T
NINRAC Wermagn
2 Appende 4 - M Timw Check Detads
Ty B T Visdeaw
Nen Termzweny Poarten Cule sod Loge
Ulsra it Miie bee

Polyspace Code Verification

SQO Report for: Demo_C_Workflow
Report Author: cpreve

MISRAC vblliﬂﬁm\mhbn C_Wakilw - Srat_serves 09 Denflscyr Added |
o
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- fEPolyspaced & B R E B R
— fAENXH. RS FBRHEGEREETAE TEREBIR
- EXEHEFR=HBRIHES

Software Quality Objectives

Code Metrics

—_ $l_' 14:1—%6%}_1; = 12 E Overall Status Level Lo Ower JPSt'ﬂEd Ju;ﬂﬂed e
A =1 BB |13/ Progress | _ & |4 |Coding Rules| Time Errors
FAIL SQ0-6 31.0% 2 100.0% 50.0%
— BRI E 1 - - -
1= = —J ~ ==1 F-'1 6 finding(s) over threshold k 2 100.0% 100.0%

- 4, ke, BENRTHE
- HSQOfEARIEIER
— RIEFREBARRIEE TRERMRRERAH LI

26



f&

JPolyspace ]

MathWorks can provide a DO-178 DO Qualification Kit
Qualification Kit to help qualify
Polyspace for your DO-178

H4TDO-178 IAIE

R2013b

certification projects

A IEE)

— ESBIRISIAIE
EFEE:

- SeHs, MR ABIRRRIES S
- TRARIAHL, TAEMERERMETHE
RSt E T AN TRINEE TSR

{$ FADO Qualification Kit, =1 L4
— ERAPolyspace F=maA] LU Fi# EDO-178C FntE X< #mEWDO-330= %I

Polyspace Bug Finder is a Criteria 3 Tool for DO-178C
Polyspace Code Prover is a Criteria 2 Tool for DO-178C

User’s Guide

&\ MathWorks'
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- |

- K

DO-178B/CIAE

S 58 % T 4549 —E (architecture)

- WiEFH, RIFRAN

- |

- R

D = A LA 3 ERY (Verifiable)

— ZRIAFEAAS

. |

- R

DT & dmhd AN

— MISRA C, MISRA C++, ¢ JSF++ #N#& &
- BSEEER, B ERE Rt ERN—ED)

- |

- R

D = AT

(Accurate)F1—Z Y (Consistent)

- R HREITHER, GIRE. at. TERVIGHF
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{EM Polyspace for IEC 61508, 1ISO 26262, EN
50128, IEC 6230431\ E

MathWorks can provide a :fif:g:‘d:"” o
Certification Kit for IEC 61508
related standards o

ERNEES, &ALl

- T?’E?umh‘l’ﬁﬁﬁPonspace%ELlIE""El’Jﬁﬁg
— HBEMREFIIAIE

B CERT!FICATE
-

EHEE
- TAARIES, FEAMNHLES

— AILAER Polyspacefy T EFEA#1#}
— EEMNITIERRE
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