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int ;ew_positiom(int sensor_posl, int sensor_pos?)
{
int actuator_position;

int %, ¥, tmp, maznitude;

actuator_position = 7; /% default*/
tmp = 0; A ovalues #/
magnitude = sensor_posl /4 100;

v = magnitude + 5;

while (actuator_position < 10)
[
actuator_position++;
tmp += sensor_pos? /7 100;
v = 3;
1
if ((S*¥magnitude + 1007 > 43)
{

maznitude+t;

¥ = actuator position:
| actuator_position = x / (x - v); i

return actuator_position¥magnitude; A ovalue ®/
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actuator_position = x / (X - y);
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v HEPRIEAATI-FOLEE %% 5 EH
int new_position(int sensor_posl, int sensor_pos?) \ — — 277
s s e ¢ FANETOS CHBRRE AR

int actuator_position:

int x, v, tmp, magnitude; ° ;ﬁﬂ#la—
actuator_position = 2; /% default®/ ¢ %#F(:J:%%%i'l]%la_

_______ = s ] f% values #/ . E“E*ﬁgmj—F

ok @
{ Scalar division by zero does not occur

j;;ujm;;zz?rt:zf 100; operator / on type int 32

s eft: 10

1 right: [-21474855 .. 1]
if ((8fmagnitude + 100) > 48) = [-lf} — D]

{

magnitudet++;

¥ = actuator position

actuator_position = % / (x - v);

operator / on type int 32
left: 10
nght: [-21474835 .. -1]
result: [-10 .. 0]
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source?.c
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Software Development Lifecycle Phase
Source: i :Softwal efect Reducti 0 List", |

B.Boehm and V. Basil re D tion Top 1 EEE Computer
$15,000.00 $14,102.00
$10,000.00 $7.136.00

$5,000.00
$139.00 $455.00 $977.00
$0.00 S
Requirements  Design Coding Testing Maintenance

= Cost Per Bu
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- MISRA C®
- MISRA C®

2004 FIvh—

2004 AC AGC F1v/1—

— BEEERI-RA
- MISRA C®: 2012 F1vh—
« MISRA® C++ FI1vh—
« JSF®++ FIvh—

- AUTOSAR C++14 F1vh—
AUTOSAR

W ERROER

MISRA C:2012

MSRA C2004  (13A131)
MSRA AC AGC  (128/129)

E Directive

1 The implementation
2 Compilation and build

-3 Requirements traceahility

¢ -4 Code design

& Rule

1 A standard C ervironment

2 Unused code

-3 Cormmerts

4 Character sets and lexical cor
5 Idertifiers

-6 Types

-7 Literals and constants

8 Declarations ard definitions

-8 Initialization

-10 The es=ertial type model

-11 Paoirter type conversions

12 Expressions

-13 Side effects

-14 Cortrol statement expression
-15 Control flow

16 Switch statermerts

AR LR RRLTRE

- AT Hrequired [ advisary ] mandatory

AT =R2 paspall Bl

= [ Cirective
LB 11 The implementation

2 Compllation and build
required 21 All source files shall compile without any .
03 Requirements traceahility

4 Code design

1 A standard C ervironment

required 11 The program shall contain mo violations of

achvisory 12 Langusge extersions should not be used

= 2 Unueed oode
required 21 A projpct shall mot contain unreachable oo
reguired 22 There shall be no dead code.

advisaorny 24 A project should rot contain unused tag de

achvisory 25 A project should mot contain unused macro

achvisory 27 There should be no unused parameters in f
3 Comments

- [ 4 Character sate and lexical corvertions

- [ 5 Identifiers

L kAR Twres

recuire 11 Any implemertatiordefined behaviour on ...

reguired 1.3 There shall be mo ocourrence of undefined ..

achvisory 23 A proect should not contain unused type d...

achvisory 26 A function should not contain unused lakel...

TAvk

i

Ex

=Rl MISRA C:201258 R (L 10 @3.)
EEEE: 1Sl HABR oMU LE

3. < |
21,6 | I N —

8.2 1 I N

15,6 I ——

10,3 7 | . ——

8.5 ||
21,3 | [

17,7 7 .

14,4 - -

5.8 1

6 160 260 360 460
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Quality (FaH)

— SUB3ALITS—DFENA

~ BlIE. AL, 8

Usage (fEAA )

— ARSI, TATSLET. TAM—X
[TAE

— W EEE:C/IC++/Ada

Process (7A€ X)

- SVBLLIS—DOREAEE

— BEERI—KR. N\UFO—FOEHFTEE

— O—FDEFEHEZAIE

EHEERANICO—FEEMES
HEARLTFRYZHIR

static void pointer arithmetic (void) {

int *p = array;

int i;
Vr (1 = 0; 1 < 100; i++) {
*p = 0; N
DA+;

variable ‘I’ (int32): [0 .. 99]

J assignment of ‘I’ (int32): [1 .. 100]

if (get bus status() > 0) { i
gl/_:j_-'\yp:_l: \ (get 0il pressure () > 0) { E
mETT \*—p Y |
} else { -
i++;
NS )
AL > :Unproven )
RHICED TG LTS—
= get bu tatus ()
f (1 >=0) {
_ _(E _ i)Yz :
B S S
} i
[ﬁﬁﬁﬁﬂ ] ---------------------------------------------------------- :
Y=L FvT

PolyspaceldZ THDEIT/NRADIERZHT S !
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|E|o€ [ZE ILL:_I . | Jx [X| Misra_C2004.c [ risk_of_floatdivisionby

~ID 7: MISRA C:2004 10.1
The value of an expression of integer type shall not be implicitly
converted to a different underlying type.
Implicit conversion of the binary - right hand operand of underlying type
'zsigned int' to 'float’ that is not an integer type. (Required)
¥ ID 130: Overflow
Operation [-] on float does not overflow in FLOAT32 range
operator - on type float 32
left: 1.0
right: [-2.1475E%% | -0.9999] or [0.0 .. 2.1475E 09

\  result: [-2.1475 7% ., 214756109

19 tmp = j - p:

= MISRA C:2004 10,1

lassification

Mot a defect

Status

Mo action planned

Justified

proven correct
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A BE
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-
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=03 Source
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npV=2 Jr lmighn |

F

Bl =1 D)l —F B o L

BIREIHE N

ol exa mple.c

L initialisations.c

._. singe file_anahsis.c
=13 Include

K W P rogram Filesy ¥oodDemo C¥sources

KSw4 & KFAv Al RE
/

o3|l R L T 5|9 RS

JLE =M FRRY,

=3 Dermn C
--'ﬁ Source
"'ﬁ Include
=3 Madule_1
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El'ﬁ Corfiguration

FRIT DR R
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FEADRACT  4ES ANLEE SERIAS: 100 — -
[T e " .
FADIEIEO-A s ANLESE IR i
FDMEIbO- bR DME0R o o8 o
FAMED -V BES ANEE ‘ FL—(7) 20
© AIMIn-hIER BFES ANUBY L (5) b
FADIEIEO-AE 21— (261) 10 b
FADEIE - BES ANLEEE p ,
AL hFE ANESY FhE I-FR
v F-n-om- S ANIESE
F-1-20- i
F-ri-on- i 5 BoALT v L5 @040
- ¥Fry o
PRI ST . [T B .l em | -
]

ETRar T
TEEREE: polyepace
BE phemee

Aok d5t - [ Bl R0 BE |

| w2t M v-2 | Bl £ hoBE|
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AN IV II—XTIS—hNHF4LE.

ozuﬁﬂb 13- \ I:IIHJb =5 (o:l
- THADOBME |1 ZTEHER w hoe-y 574 5
iu:iEer'utiﬂEer L2 s urdefired sample.c
@ expected ;" g T4 —%=Hm< b smmple. o 3
. g L2 s ot at*_.,ﬂpe Bl BTMEEF D7 L ERL M sarnple.c 4
N 4 —_ —_— Fq —d— é RS expected a . N h =ample.c 4
" :-//\ )1/17 (ﬁ x )(J 5% "L s rot & tvpe e @ I7 1Y ZEE M sarmple.c 5
\ ~ o
% ﬁE . % expected a7 bt sarnple. o 5
At @ L2 s rot & type rarme W sarnple. o 6
@ expected 2 " hitil sarniple. o £
(%) "L is mot a type rame hih sarmple. o 7
— @ expected 2 " hitil sarniple. o 7
= T 7 éE 7 I) “J7 L/ N Q expected a ;" M sample.c 5
\ RN € E @ idertifier “ 12t ReadBuff is urdefined bt sarnple. o 11
) —RAOA—h 7R
B S| ] V-2 IE Hjj']ﬂjifﬁgl EESh
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288 PolyspacezF| AL =72 O — 2R
2.1 Polyspace 7O Y MERK
2.2 LE 2—FFDTips & {& Fl #EAE
2.3 FEH
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Polyspace Bug Finder &R DL E 31—

E C¥Polyspace HAMple: ¥Bug Firder Examplexhiodule_1¥EF_Result
-

= g2 R0 —IHE | )

Bug Firder Example J§ =3/ 1.0 (01/06/2017) - {EREE: Mathiorks — @R RO 4% 2 -4 F KT
LE2— 237 All results - CO2] -0 TATOMIIERFRT
B RIS

RERDEEE

KEREE# 167 a0l Bom gL
High (58)

EHfThA-shiea-F

4\ MathWorks

R DH/N—=

774l

\

\

Medium (77)

100% (12/12)

_—

B8

———Low (52)

oD
R hatESa

100% (421/421)

0

HrAVEID RIESHR (EAL 10 $dDd)
FPEEE# 187 P RO

R LIRS Y a—0Uty FEBNEE v
EXEOMBORMENF oSN TWEEN
BRI NULL #3385 3F B3 NULL #2385 305 5

T~

AEY U0
BESIOFARENFEITT

B ICPOE RSN B85
FHMODELEEAH
ERENIRA V-0 R
HEREHIRT SIRFNE LLHIEEN

HHUEL S E R IR TT

50

100

E&I108D
MISRAJL—JL

0 1

L= BID MISRA C:2012 32K (6L 10 H0&)
BT 1 355 fHa B L

8.4 - I —
8.2 | ! ——
21.6 1 N ——
10.3 1 I N
195.6 | I N —
17.7 1 I
8.0 I
21.3 1
0.8 1
14.4 -

3577
/

/

0 50 100 150 200

300

350
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RBa') Ak

\

IJ7AIL LiR—k

V=L DRSNS

Metrics

& G| =T miEE |

Bkt e
o U SN T LV VBRI
o SRATERIEZT S

B

MISRA
IL—IVER

[

&

81

- #E 2
E B HENET -2
A FE 3

= FEATY 3
E-MSRA G202 30
H-2 Unused code 10

O—RARJH X

\

[

#-5 Declarations and
(-3 Initialization 1
[
[
[

H-13 Side effects 1
#-17 Functions 4

=P AT, 355
B IO IR ARUDA,

APl ARUER 16
- BHCARMIA, 338

B im0 s
I E~ | Al resuts v HIH Gor @ 400400 ERTP
27zl ERRi-E &F 71k
=R g 24
27 -8 J0-15

i 50 ARODIZL VRS O
B BB 2SN BEER] 1

H-10 The essential type model 10

H-14 Control staterent expressions 2

A T —

2
. High
. High

initialisations.c

initialisations.c

definitions 2

1

3

,

4\ MathWorks

L2,

intialisatiors.c # pohromial)

LE a—aAvbk

= GRS DR —

ErE |

CCICTOA FEA T

27-82 |

DRI EER (8 He) D

Local variable v may ke read kefore being initialized.
The function's known input walues will not cause a defect.

AR Frll

1 Declaration of variahle ' initialisations.c

initialisations.c
initialisations.c

2 Mot entering for loop
A FTHR L2

Aa-F i1
ralyramial) 746
polyroria() 78

polyromial) 82

g oLy | v SRS RO 5

@ T AT

| | initialisation=.c %

int polynomialint input]
{

int v, i

return v;

Telse I
v = return_code(10);
return v;

1

1

_—
i

y—Xa—RK

HEEREROIRE | (§ I0Vhh J50H |

B st | B & o BE | MY —3 |
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4\ MathWorks:

{EREE: mhamace

Dero C /4 =343 1.0 (19/07/2016)

b o N B e W= Wi e

E0EYSL

U= (261)

ZLDA LY
IREDEE

0

main.PORT_B

F1vhmHih
SFEAE - 93%

L2 (22)
£
e — | v [ ( 5)

)=
# FT w261

L 5 @OFT V-2

all_values_u16 tmpul6 randorm_float{)

e

¥Cemo_ C¥hodule 1 ¥Result 5

1004
901
804
704
60 3
50 1
404
30
201
104

151

10+

U_

MarTh—shEd -k

BREEDH/\—F

98% 94%

LAE 5 ABOI—T2H L—IER
#Frvb#E: 59 fF

P
IL—ILER

\

l ”

15:10

71 211 9.1

P Huteah =1 | M v-2 | B £ O0EE|
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IEE'JZQ

4\ MathWorks

- - —
" Polyspace Code Prover - Example_Project C:¥Pa|yspaoe wcrk¥Example_Prcject¥Module_1¥ResuIt_1

exarmple.c 4 Pointer_Arithrretic)

7?'{”/ L-';‘IR  Metrics W—JL T2 FED AJLT
2R & Frnd 4R
P IRV L E
I+ R -
L EES I I —Fom R
X+ EERRE-p
ST
X * TRE-M
X ¢ FhET R
X ¢ FhET R
X ¥ BRI Z#H secord_pailosd
Wi v {BRHENGOER FH: _hugeval
* HEADELT| 1T 0 LES ANCEEE
* HOkRE BED SAMEDR
* FEA LO—HILEE S WED ANCEEE
* AFFIEA Ol ZE LRSS ANCEaE
* F A0 EE BEGD ANCEEE
* FHEA ORI ER WED AN
* AFFIEA Ol ZE LRSS ANCEaE
* FEA LO—HILEE S WED ANCEEE
* F—4-20- WED AN
* F=1-J0-
* TETCTUIPL AN . B RS AR E!
* TaENCT I FL L AENER
* F=1=-J0- BEGD ANCEEE
* F=1-J0- WED ANCEEE
* F=1-J0-
* R Rl Ve W,
- rr[_H_ = |3 :

CC[C A REAL

/:

! FEm 2 p Lo As R R —
Erraor; pointer is outside its bourds
Dereference aof local poirter '@ (painter to int 32, size: 532 hits):
Pointer is rot null.
Poirts to 4 bvtes at offset 400 in buffer of 400 bwtes, so is outside bounds.
Poirter may point to variable or field of variakle:
‘Pointer_Arithreticarray’.

FxvIIEB
D &

g T L=t | V] RIS D SR

W]

example.c X | rmainc x|singje_ﬁle_analy5is.c x|

for (= 0; 0 <1005 i++) {

¥po=

if (get_bus_status() > 0) {
if (zet ofl pressure() > 0)
get ol pressurel) 7
kp = by A Out of bounds */

Pelse [
o

i = get_bus_status();

4

ﬁl JOT O D90t - | E i RO EE

P S iR | V-2 | B B O EE |
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RALFE R AFDRR

- —EOXRTF

- IBREAA(TTOYTIIL—ELY
- J7AILTHDT IL—E2Y

E, _I resms - v: T M <@ o @ 6517651 ERTD

& MathWorks

SN R IR A VA RIRLEY
1L

J7 =

J7F-AI

_‘

[.m

Jrzl < 3R
I‘;I--Rur‘u—tirre Check

@-Hl— F1uh
B

B =y F1ud
S HO- LB R
el
E-MSRA C2MEZ
--4 Ciode desion

--Ei Declaratiorns ard definitions

Il

-

E-example.c 57083 7134
Ei- 013
e 2 213
@-hon Irfinite_Loop) oo
e~ --F'Dirrter_ﬁrithrretic{:l 11113 2 13
‘c --Ren:ursin:nn_n::aller(:' 1 4 13
- 142 13
: &-RTE() SRR
B-Square_Root_cord ) 8 12
--S ouare_Rootl) 1 4 1 13
' --Unrea chable Codel) 11 8 13
: &P A= 4
B-huge wal b 1
Bl-_init_giobals]) 1
?

X FhETRED-F
X FEFRE-F
X ¢ FlETRED-F
X ¢ FhET -
X ¥ FhETREI-F
X v {ERShEGOER
Haw* o [EHENEGLER
* 3 E D ECT T w02
* culi
* FANEA LO-ILE S
* FFNER EO—HILE
* FINER EO—HILE S
* FANAR EO-HILE
* FAEA EO-HILE S
* FINEAEO-HILE
¥ F—=1—20-
¥ F—-1-20-
* BT U Pl AENERA
* BT I Pl SN

¥ F—=1—20-

AFHr secord_paiload
TH: _hugeval
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f& 3 il 1B
7\\I N -F » 7 Ev Checks &Rules ~ T%#H <G o &
)J—FxvIIRE 731 F Fvb BT
Eé“.l--rrrain.l:: 113 9 7
--irrterp:latiurii]l 111 7 1
g--mairiill 226
Iél--singje_ﬂle_ar‘salyais.u: 20 8512
&-all values s16() 75 2
S i - R

7 I) —> — #é --aII_vaILES_SSEU 25 2
--EI||_UEI|LES_LJ16|::| ? 5 2

~/ * FNER{EEN TV VENE

J ® FER EENTVEOEDE

AR EENTLVL RS

FNER{LENTLVERENE

unetional 1engesl < -
P i £l ]
new_speed()[Z&E

AR L0 -V 8
- A-)4-o0-
st UORE
o A-1i-on-
St RIEED-AES
return (in / 9 + ((s32)ex_speed + (s32)c_speed) / 2); o+ Aotooge
: operator / on type int 32 Lo REERIEO-NER
left: [-1701 .. 3276] e F +—h—og—
right: 9 POsRE

result: [-189 _ 364] v3)

static char rese i-reset_temperature
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JL—Fxv)IEEB

JgL— = JERZEI—F

generic_validation()IZ

JEE|ZEI—FRF/Y

ks & Rules -

'-11-' Lﬂ‘:."

T WHE G

7zl

E%:I--rr:ain.c:
--ir‘rterp:nlatin:ur{]
--rrsair'liﬂI
I'él--singje_ﬂle_ar‘sal*_.fais.c

o Fiwh

PR R AT i R T TR

--EI||_UEI|LES_S1 &()
--a||_UEI|LES_532|::|
--all_values_m i)
[%--Funl:tiu:ur‘sal_ra nges)

g F
g ¥
g ¥
g ¥

M Wi_c = (s16) gWaLUE(W0);

K if (W0 c

== 490) |

M retu

i g
oW

Ko

Local variable 'w0_c' (int 16): [0 .. 26]
Conversion from int 16 to it 32
right: [0 .. 26]
result: [0 .. 26]

ted to [ 0 ; 26624]
0 =80 * BIN_0)

Lk
Lk
o ¥
g ¥

FIHR EENTIVEREDE
A =N TOVE L EDE
AR E=NTOVEEDE
AR EEN TV VREDE
FIHRTEENTIVEREDIE

181 A poirter resulting fr... 173 Required
103 The value of an expr.. 773U Required
F=1-20-

A ER{ L ZE &

o 1HEE

113
111
2
28 8h

r-a et | (=) r

m

4\ MathWorks
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L R - 1=

Lok =

I5—

B i mniEs
Ev Checks &

Rues v ¥ <GP @

27zl o F1ub
H-example.c
--G|DEE_TD_EEFD|::|
--@t_ﬂil_preesureﬂ
. ®-NanInfinite_ Loop!)

- TaETCT JDrL s AEhiz
Pointer_Arithmetic()IZ ST ABA A pinter resulting fr
— . T 181 A pointer resulting fr
I5—f/Y st RERIED-TVER
- FHE O E#
“vr o F-p-on-
if (get_bus status() > 03 { - e "?':T'Lz}ﬂéﬂ?i...
if (et _oil pressure() > 0O { V3=
1[]1 % = 5; /% Out of bounds */ "H'?‘;_
! elS] Dereference of focal pointer 'p' (pointer to int 32, size: 32 bits): [’EUF_A:UE
|| Pointer is not null. LV RDIE
1 Points to 4 bytes at offset 400 in buffer of 400 bytes, so is outside bounds.

Pointer may point to variable or field of variable:
'"Pointer Arithmefic:array'.

L‘r’

B =

&%
32888 7
310
222
1

.. 17d): Required
~ A3\ Required

4\ MathWorks
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ALoOFvIIEH

generic_validation()IZ

4],
VR

g = 1 S=

ks & Bules -

NOEINATIIR -

+

Lo

o

T ¥ G &
Izl oF | Fruh -t
&-main.c 113 87 I
 Binterpolation() 1117
- Bmair) Poros
Iél--singe_ﬁle_amlyﬁis.c 208517
--a||_1u'EI|LES_S1ﬁ|::| 2§ 2
@-all values s32() 2 5 2 |
g-all values Ll 6() 2 5 2
--functinr:al_ran@eﬂ ;
B neric validation] 2268 2
- & HhET DM 3

Bl T
i A BL A - T
=120

181 A pointer resulting fr... A7) Required
103 The walue of an expr.. 17 Required

if Coutput w7 >= 01 {
saved_val ueshoutput ] E =8 ret;

return =9 ret

Assignment to element of static array (int 16): [-32 .. 112]
array size; 127
array index wvalue: [0 .. 553]

Press ‘F2' for focus

—/-20-

AR LR
—/-20-

i

P o

LES 1"‘IIJ u

4\ MathWorks
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EMT7IOLR: S A—/\)L-
F—JILEa1—

Orange: unproven

may be unsafe shared
memory access

Green: reliable
safe shared memory access

B8 Variable Access

B ZEBDLEa—

o B B
Variables Values #Re... #Wr.. Wri Re... Protection  Usage Scalar Line  Col File Type Detailed T...
LT UG U . ) z 1L 4 puugnzguui.., PUIILST WL
[H-initialisations. current_data 2 2 3 12 [initizlisation. .. pointer toi...
[H-initialisations. first_paiload 100 0 3 13 4 |initizlisation. .. int 32
[H-initialisations. second_paiload 200 [u] 1 14 4 |initizlisation... int 32
[H-initialisations. tab 0or 12 1 3 10 4 |initizlisation. .. array(0..9)...
[+-single_file_analysis.output_v1 [-31..127] 1] 2 24 10 |single_file_... int 8
[+-single_file_analysis.output_v& [-1701..... 1 3 22 11 [single_file_... int 32
[+-single_file_analysis.output_v7 [-253.. ... 3 2 23 11 [single_file_... int 32
[#-single_file_analysis.saved_values [-32.. 117] 1] 2 26 11 |single_file_... array(0..1...
[+-single_file_analysis.v0 [0.. 266... 1 2 14 11 [single_file_... unsigned in. ..
[+-single_file_analysis.v1 [0..230... 3 2 15 11 [single_file_... int 16
[-single_file_analysis.v2 [-25920.... 1 2 16 11 |single_file_... int 16
[-single_file_analysis.v3 [0.. 218] 2 2 17 10 |single_file_... unsigned int 8
[+-single_file_analysis.v4 [-380 .. ... 1 2 13 11  |single_file_... int 16
[+-single_file_analysis.v5 [-1440 ..... 1 2 19 11 [single_file_... int 16
Ed rLevel [-21474836 4 3 t3 t4t5(t3 t415 shared 26 4 |tasksl.c int 32
main. main -10000 36 4 |main.c

----- 4 tasks1._init_globals 0 26 4 |tasksl.c

----- 4 tasks2.Increase_Powerlevel [-21474836 19 4 |tasks2.c

----- b tasksl.orderregulate [-21474836 40 10 |tasksl.c

----- b tasks2.Increase_Powerlevel [-21474836 19 4 |tasks2.c

----- b tasks2.Compute_Injection [-21474335 34 27 |tasks2.c

----- b tasks2.Get_PowerLevel [-21474836 41 10 |tasks2.c

----- 4|| tasksl.serverl t3

----- 4|| tasks1.server2 t4

----- 4|| tasks1.tregulate ts

----- ||» tasksl.server1 t3

----- ||w tasks1l.server2 t4

----- ||» tasks1.tregulate ts
[+ 1 2 ’
[+ 1 3 t3t4 |t5 shared 31 11 |tasksl.c int 32
[+ 1 2 109 15 |tasksl.c int 32
[~z 2 3 t2 t3... |t2t3... shared 23 11 |tasksl.c struct {A: ...

Efl---tasks 1.5HRS Sor28 2 2 t1 t1t2  [Temporal e... |shared 29 11 |tasksl.c int 32

[+-tasks1.5HRG 0 2 1 32 11 |tasksl.c int 32

4\ MathWorks
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ZEHT7ORR:J0—/\)L-
7 54HILE 21—

== \fAriable Access

Variables Values
|;|"'II nugnsga U . al |

---iniﬁalisaﬁuns.::urrent_dab

---iniﬁalisaﬁnns.ﬁrstjailnad 100
---iniﬁalisaﬁuns.semndjailnad 200
[+]-initialisations. tab Qor 12

Function Call Tree . "

/
g
z

to shared memory <~
access

-

-

-

4\ MathWorks:

am s - ) +
Demo_C - Conc...r tasksl.c SHR |iDemo, - Conc, ., 1.c Powerlevel}) 4 kB
taskslc taskslc faskdc tasked o ksl taskd o tasksl o tagksl o taskslc
serverd Taerer Eaec_One Cpde Filot_Salance initreguiate. Command_Ordering crderregulate Increase_PowerLevel Fowerlewel READ
taskslc tasksl o

/z senerl sl Compute_Injection skl o

’ -’
. O

tasksl o ksl Lol WRITE
tregulate. Gt PowerLevel

] Review statistics ‘ [ Check Review | Check Details | 249 Graph Orange Sources
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Complete Call
Tree Hierarchy

Functions used
by multiple
tasks/threads

dlf Cl

Calls Line
tasks 1.orderrequlate 35
----- b tasks2.Increase_Powerlevel 33
- 4 tasks2.Command_Ordering 50
El- 4 tasks2.Filot_Balance 56
=4 tasks2.Exec_One_Cyde 68
O 4 taskslTserver 33
EI 4 tasksl.server2 a1
{0 b A main.main 33
tasks1.serverl 97

4[| tasks L.serverZ 0

i d|| tasksl.serveri 0

- d|| tasksl.server2 0

- 4|| tasks1l.serverl 0

----- d|| tasksl.server2 0

----- d|| tasksl.serverl 0
= 4 tasks2.Sequencer 62

[] 4 hsl.ar!".l Ex F_f'\n _I‘”|Iu-| &0

----- d|| tasksl.server2 0

----- d|| tasksl.serverl 0

- 4|| tasks1l.server2 0

- || tasksl.serverl 0
[ 4 taskslinitregulate 51
[ 4 tasksl.trequlate 68
[ 4 tasksl.Tserver 77
----- 4|| tasksl.tregulate 0
----- 4|| tasksl.server2 0
----- 4|| tasksl.zerverl 0

4\ MathWorks
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Z D it o) E F 5 e

[

if (output_vi >= 0)
saved_values| ouf

| #-singe _fila_anahsiswd ‘
return =8_ret;

vJ— 2 O— I single_file_analysis.c (EIR) 3

____________ Q. REQYV—R T7-1JLAT "output_v7" #1858 Ctrl+F 7
I FTER o g ] Q FARTOHY—R T7A AT "output_v7" Z18% bl
T4ILA) 2T - | retem et teren e s Power

. IRIEE ) | emcen o

- 7')7__’{j3)[/9:I“J7 B St =t | V=2 | [B] £ {TicisE) Ctrl+L T

EHTFOTA Eoa—TFR

RRBAE

;AII results

Al results
Chacks & RHules

Critical checks

m return _rjgggft_:t_gm[:_)g_ra’run:( a3 Cbd venieenin
1 & Y—2X O—B: single_file_analysis.c (ERI
it (output w7 »= 00 1 al i Q BEDY—A T7-1JUAT "reset_temperature” #1553 Ctrl+F |
— g 7 o2t | MY THY—Z T7 :
saved_valuesloutput w71 = =8 ret; B Bz ashi-it | M Y-2 | B #51Q 3R THY—R T 7-1JLAT "reset_temperature” #1183 L)
- TATOEBEES
return =8 ret; —
"""""" - EEICE
) 1TICES Ctri+L
\sj\ — = RE(CEE |
— *»
: IN n J; 0)/\ I 7 I IN lg I>+4—%[<

FRRBRICHITHNREICTER)
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Polyspacefi R LHKR—kD & R

FVRUHREFHJHZ gy F--. u

Select Reports

CodeMetrics

LiR—bT2TL—k

i Az =0

Browse,..

| Select Report Format

Qutput folder | CiYJsers\alangeni|Desktop\Polyspace WorkshopExercise 6 - Publish Polyspace res. E

Output format | FOF -

Run Report ] Cancel ]
— — — —_—

LiR—hERZEET

4\ MathWorks
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Polyspace Metrics: A—FREDE

Demo_C (Integration)

4\ MathWorks

\—

ne w |Tu | 11 - comment density (for SQ0) » | I~ Compare c
s Dizplay Mode | Remaining Review/Justification Work (#) w | Group by | Files v | Refresh
=-| Legend Summary Code Metrics Coding Rules Run-Time Checks
Green Red Gray Orange
400 3 [ 20
5E0 18
am 5 16
: 2 : ‘3 VI 7mED
200 a 10
150 i - g n n
100 S
50 1 3 S N N
! & S Erey, T ! &F 4 o \Qa? ’ e 4 o \Qa? ’ e 4 & \Q?{?\
& & 5 ey § O y § O y &
o4 T 4 T I3 I3
-ﬁb\._?f‘\ Q’@-"ﬁ_‘ A ,.d'L -ﬁb\._‘}\ ,}9-"&‘ A ,.g" \‘éb\._‘.f‘\ ,9-"5_‘ i _¢ \@\._¢¢§ 2 A .-é
PR PR PR NS PR NS
Systematic Run-Time | Unreachable Branches | Other Run-Time Errors Mon-terminating . -
EEET EIiE Errors (Red Checks) (Gray Checks) (Orange Checks) Constructs ST R DR
VTR Confirmed Run-Time
Defects Reliability Quality Remaining
Checks | To Justify | Checks To Justify | Checks To Justify Checks | To Justify | Checks Level Review
Status
Work
11 - comment density (for SQ0O) 100.0% 360 0 0 0 T 0 PASS Exhaustive 0
10 - final MISRA 99.7% 380 0 0 T o PASS 5Q0-3 0
9 - revizt MISRA rules 99.5% 3ra 0 0 2 0 PASS S00-3 0
2 - address orange 99.5% 3886 0 o 8 o PASS sSa0-3 0
T - addrezs greys pt2 95.8% 344 0 0 15 0 PASS SQ0-3 0
6 -address greys 85.0% 325 0 1 16 0 PASS sQ0-2 0
5 - RTE=s (reds)fixed 93.3% 320 0 [ 1 o FAIL 5Q0-3 B
4 MISRA errors fixed and warnings commented - sk 3 89.6% 281 3 3 18 [ 6 FAIL sQ0-2 0
3 - types fixed, macros removed, all MISRA commer S00-1
] 2 - commented 5Q0-1
1a ignore math.h S00-1
] 1 baseline % ] 500-1
-
271 )LD = A
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288 PolyspacezF| AL =72 O — 2R
2.1 Polyspace 7O Y MERK
2.2 LE 2—BDTips & {F F #AE
» 23 F&ED

FEIE QAR

51



HIRHAEPLIZMmITT

O—TF 127 %
— MISRA-C
— MISRA-C++

— JSF++

JIRDTTAN) DR

— HIS Source Code Metrics
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4\ MathWorks

CERTIFICATE

No. Z10 09 07 67052 003

Holder of Certificate: The MathWorks, Inc.

Factory(ies):

Certification Mark:

Product:

Model(s):

Parameters:

3 Apple Hill Drive
Natick MA 01760-2098
USA

63726

Software Tool for Safety Related
Development

PolySpace® Client™ for C/C++
PolySpace® Server™ for C/C++

The verification tools are fit for purpose to verify safety
related software according to IEC 61508, EN 50128,

ISO 26262, and derivative standards.

The verification tools are qualified tools according to

1SO 26262.

The report MN74651C is a mandatory part of this certificate.
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Applicability to ISO 26262 (Example)
ISO 26262-6 Software unit design and implementation

A B C BN

Walk-through ++ + o] o]
- Polyspace Bug Finder
Inspection + ++ ++ ++ ;
s Polyspace Code Prover
Semi-formal verification + + ++ ++
Formal verification 0 0 + +  Polyspace Code Prover
Control flow analysis + + ++ ++
Data flow analysis + + ++ 4+ Polyspace Bug Finder,
Polyspace Code Prover
Static code analysis + ++ ++ ++
Semantic code analysis* + + + +  Polyspace Code Prover

Table 9 — Methods for the verification of the software unit design and implementation

* ... is used for mathematical analysis of source code by use of an abstract representation of possible
values for the variables. For this it is not necessary to translate and execute the source code.

(1ISO 26262-6, table 9, Method 1h)
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Introducing Polyspace into the
Software Development Process

Eileen Davidson
Ford Motor Company
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Glucolight Ensures Reliable Software for Medical Trials
Using PolySpace™ Products for C/C++

Studies show that management of glucose
levels reduces infection, length of hospital
stay, and mortality for patients in intensive
care. Current glycemic control methods
are time-consuming and labor-intensive,
however, requiring medical staff to draw
blood samples and manually measure blood
glucose levels.

GlucoLight Corporation is developing a
noninvasive, continuous glucose monitoring
system that uses imaging technology and GlucoLight SENTRIS-100, a noninvasive glucose monitoring system.
requires no manual intervention.
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MathWorks:

Accelerating the pace of engineering and science

© 2020 The MathWorks, Inc. MATLAB and Simulink are registered

trademarks of The MathWorks, Inc. See
www.mathworks.com/trademarks for a list of additional trademarks.

Other product or brand names may be trademarks or registered
trademarks of their respective holders.
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