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Testwell CTC++
On-Target Code Coverage for all embedded Targets

Testwell CTC++= 22 E 3 QH|C| = 2t (4 B ZE) 0| FEfet 2 AHHE|X| EHE Adt= T2 =7 UL CHL
Stno=x oA = S =] = o X E o IT X| (=) (=) Ol A
SBOE, AHEX, 24, OB S CIsh M ORI oFF EE(1S0 26262 5) 2 E61H 52 A= BT MM S0 81 AXLICH
CTC++ Coverage Report - Directory Summary
OlFIQ A X|AGl Ol 3 IXXI =
Directory Summary | Eiles Summary | Functions Summary | Untested Code | Execution Profile TI I:IR_I_ _|_I_|_2.I' X L—T= Eo
Symbol file(s) : MON.sym (Wed Mar 11 16:13:49 2015) HXIS 3 =0 =E ddo| 2lg|A & xH3 AEC|HH=X|Z2 30|35
Data file(s) : MON.dat (Wed Mar 11 16:13:50 2015) —d |_|' —'———'l E._ [S] ﬁol EE’I— 1_10“ 3T':°| E'” EIMl_xl = = |_|°|'0:|,
Listing produced at . Wed Mar 11 16:14:35 2015 IXO| O ML O A S XISt
Coverage view . Reduced to MC/DC coverage x4”3—" |_|- o oi-l' |_|- |;| o= E o ol:! L’l El’-
Input listing : <stdin>
HTML generated at : Wed Mar 11 16:14:35 2015
ctc2html v4.2b2 options:
Structural threshold : 100 %
Statement threshold 0%
5 4 int is_prime (unsigned val) A UE"c')'I- _‘E'_*'l% E o} EIIA E i% SEAF
(Click on header to sort) S ) o o == i - oo
TER % - MC/DC TER % - statement 8 unsigned diviser;
86 % (24/28) we——— Q2 % (22/24) we— 2 7 ] if (val == 1 || val == 2 || val == 3) F—'”ﬁE )él% % O'IEE_-I iE7|’ )éIX‘HE #%Elﬁfxl A‘”IJEI-C.)-l'}” MHE:‘E')'l-O:' E‘”ﬁE
1 8 1T 0 _ Il " . .
8% (24/20) 920 (2220) o arTnin: 2tg wx[stn, 2R Eele 50 380l 23 A5 KL
Directories t1 T g {; ST é\ ?‘ ,
Source files 3 3 | Ho/oC {oond 215 2 = 4
Functions HE B MC/DC (cond 3): 3 + 4
Source lines 1 59 2 g return 1;
Measurement points: 27 5 2 10 if (val % 2 == 0)
TER structural : 86 % (24/28) MC/DC 5 11 return 0; oy . e
TER statement - 92 9 (22/24) 58 & "_2a for (divisor = 3; divisor < val / 2; divisor += 2) %ﬁol_l- l_7°'| %gll- D*I xl‘%gl’ II%-I
1 {
Directory Summary | Files Summary | Functions Summary | ! B o8 :j i (Eiilzniiéjim; =20} —_— al A A stat A Ol T
1c | 7|24 Gl HAE QT2 & ETEY £ JASHEHAE T
2 7 return 1;
18 AsSoz AC M HRIQF HHE|X| A4S 7|26t 2| EETHL|C
. 1 cate.c S22 FE Mg Helet AHE|X| 2UHE 7| =5t 2| ZERLICE
919% (10/11) statement
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| Why Code Coverage?

Complexity SUT

‘ System I

__.--=="==~__|Integration
Unlt-Testﬁ/,f

| Function Lo’

- - p——

‘ User I

v

. Switchover
White-Box-Test Black-Box - Tests
Glass-Box-Test Grey-Box-Tests

Code Coverage <«—— Test Coverage — Requirement Coverage

\/erifysoft

Static Testing

Equivalent Classes
Multidimensional Equivalent Classes
Boundary Value Analysis
Critical Value Analysis
Informal Tests
Smoke Tests
Basis

Control Flow Oriented Advanced

Testing

. Established test technique for critical Embedded Systems
Test-End criterion (White-Box-Tests)
Necessary to fulfill requirements of safety standards.

Code Coverage:
shows the parts of the code which have been
executed / not executed
tested / not tested
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| Features: Coverage & Compatibility

Testwell CTC++= O 2HF0|ME 2 E HHE|X| +ZE5 Fes| 2MELICE

e a r p
All Coverage Levels All Embedded Targets
Testwell CTC+= &, BHE, 27|, 2, & =24/2H(MC/DC) & XH % |°t0I Z UHICIE A AR OO|IZHEE HAHUME O H2

f
|E2 I = FHHE| XS YA ZYLELICE HE200 2 FX|RE
Q

ot BFEO| 2+6t= BE AHE|X| +F2 X[ALICEL 0|2 8| Z2HE QH{S =

M AN ZE AT QFAIS S HHSHA 5L = JUSLICH et *'AP* AAEINK| SYSH AMEHOE M8 JHsgiL|C
_ Y, - Y,
f ™ e N

All Compilers For C, C++, Java, and C#

DE Fo AUHCE X A48 HAIUE 25| X|ALICE Testwell CTC++= C 20 7|HIQ 2 A|ZFSH C++, Java, C#TIHX]

Hro| 7t 2fo|MA glo| MER AU HAOZ A HEL 5 U0 X HRIE LAHMSLICLLOILSE AN E A B S8 TEMENNM T

7 etZ Hatol| fASHA S gL ct. U etEl HHE[X| 2M0] 7tsELICE

x Y, x Y,
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| Features: Integration & Efficiency

Testwell CTC++= /W& S &S YoliorA| ¢, AtSstEl 2 E0M 28H o= SEgL

s N s N
Works with “Exotic” Language Constructs Integration in Your IDE
= =4 SLICk Testwell CTC++= Ciet JHE 2HH(IDE) 2t DH B A S &=,

=743t Q0] SF SHOILL B EX 2E PEE Heko| 2Ag 4
AFgRte| A AEtRlO|L TRHE Dxe} BAYO| QO X
7S RZBLCE

ol
AN
A IHEXL7E el =50t A0 M ZI- AHHE[X| 2ME s-Y & USLICH

x J § J
s A s N
Integration in Automated Builds / Continuous Integration No Modification of Your Source Code
HHE 7[8h A 3L CI/CD 2t 81t 2D ASE LI, 7|1E 228 2HGHK| 0 AHE X E EHE + ASLICH
AtSotE 2E T2MA WOl HHEX] ZHE Aot 2atE AZ g0 22| SEO|LE HE F&RTH HFE[X] 0t
ZA| B[ ZERIL|CY, A=t Lot 20| M BHAETL HELICE
4 J § J

. (=
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| Features: Certification & Reliability

Testwell CTC++= =H| QHH BES EE5IH, 2ot 2| ZELQI ME XA = M| S HEELC

s N s N
Understandable Reports Compliant to Safety Standards
B AE JY0C (SO 2 YHE= FH2|X| 2|ZEE AN = F2oiH, HBLF, XS o7 S o Ha Ao E(1SO 26262, D0-178C §)2
TE A Helet £ FHS AAX 2 HHFLICLZ D= HTML, HIAE, SEYLICL ot QIB S QI8 A E HHE|X| QALY S 23| X[ RIgfL|C
Excel § Ct¥st Aoz HIEHH 2M 285 FYULICL
x J § J
e N s N
Qualification Kit Outstanding Technical Support
Testwell CTC++2| Al2[dut Hetd S ZSHSH| fIsizE ¢ BZ0 Aol JHE et MY -0 HE WE 7l X¥E HSYLICH
CH83t= Qualification Kit2 M3 ELICE 0|5 Sdi =72 15 X S us, A48 YL SS Sl FE LI HAE 28 SUsHE X ALt
HEE REXOE oY = ASLICH
4 J § J
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Benefits

Comprehensive Coverage Analysis — up to MC/DC and MCC Levels

Testwell CTC++E ZEQ| &t 27|, U, ™= ZH/ZH(MC/DC) 8 EE HHE|X| =2 CTC++ Coverage Report - Functions Summary #11
. . D Summary | Files Summary | Fun

—E—ﬂ Ol'o:l F—'”ﬁE I?:]"?‘I% Jg'ao'“&.'_i %’7|'°g=gl-l-—| El’. Ol =] % H ISO 26262 DO 178(: EX'” |_|'I|_-I E—D.'_:—Ol To directories: First | Previous | Next | Last | Index

R:TLEIﬂ-E E‘-IlﬁE gl_l-xl_-lgj"l- %xEI _JI\_Zn'_S% %ég _JI\_ %%Ll El‘. _?é:!cg’l:ry \:2-1-"25} structural, 92 % (22/24) statement

HAE 8 =, 2 HHE|X| +Z2

\/eri fysoft
TECHNOLOGY

Source file: calc.c
mode: multicondition Reduced to: MC/DC coverage
structural, 91 % (10/11) statement
To files: Previous | Next

A ATIL AL 2| EE HEY2 XS MHELICH

TER % - MC/DC TER % - statement Calls Line Function

5) m— G1 %  (10/11) — 9 4 is_prime()

/16) —— 91 % (10/11) we—— calc.c

mode: multicondition Reduced to: MC/DC coverage
ructural, 86 % (6/7) statement
: Previous | Next

TER % - MC/DC TER % - statement Calls Line Function

(5/6) e—— 10 5 io_ask()
100 % (1/1) e—————— 9 18 io_report()

Function Coverage- &2 (5/6) w86 %o (6/7) e io.c

. A = Source file: prime.c
Llne COVG ra ge -4 i Instrumentation mode: multicondition Reduced to: MC/DC coverage
TER: 100 % (6/6) structural, 100 % (6/6) statement
. . To files: Previous | Next
Decision / Branch Coverage -
TER % - MC/DC TER % - statement Calls Line Function

Condition Coverage -ZTUE U X 100 % (6/6) oe— 100 % (6/6) —— 1 8 main()

100 % (6/6) eom———— 100 %% (6/6) — — prime.c

Modified Condition / Decision Coverage (MC/DC) -
=& A0t Hat 2N

86 % (24/28) w——— 92 % (22/24) w—— DIRECTORY OVERALL

Multiple Condition Coverage (MCC) -

¢35 SL=XN
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| Beneflts Support of all embedded targets and micro controllers

On-Target Code Coverage for All Embedded Targets CTC++ Coverage Report - Files Summary

Directory Summary | Files Summary | Functions Summary | Untested Code | Execution Profile

AUHIC|E 2t AN M= FEQ| MA| St 7[Ht HHE|X| 2M S K| &I BL|Ct, Symbol file(s) - MON.sym (Wed Mar 11 16:13:49 2015)
I AH=x LA [=} = AlOI AlSH S| AT HMOls = Data file(s) : MON.dat (Wed Mar 11 16:13:50 2015)
AEAS HEM II2EIt RhE HYE o dl RTt °Eo|.71|7|_'E|D:|’ Listing produced at - Wed Mar 11 16:14:35 2015
Mgtz HE2|LF T2 M|A SHAN| M E K| ATH| QHERZ MO 2 SRISHL|CF, Coverage view : Reduced to MC/DC coverage

Input listing . <stdin>
HTML generated at : Wed Mar 11 16:14:35 2015
ctc2html v4.2b2 options:
Structural threshold : 100 %
. . Statement threshold 0%
Bitcov Add-on for Memory-Constrained Targets

TER % - MC/DC TER % - statement File

H =] XH2 o] S =2 Kotz itcov 83 A% 7|52 MSELICH Directory: .

81 % 5) (10/11) e—— calc.C

Bitcove A& Q= EFZIOIN = HH2|X| ZH0| 7HsSHH, 83% (5/6) (6/7) e 0.
O|Al8H) CE= 1 (AlSHE IISEZ 7|=8tHL|C}. 100 % ) (6/6) mm—prime.c
0= 12 s ZIsgHt 86 % (24/28) (22/24) we— DIRECTORY OVERALL

86 % (24/28) (22/24)) s OV ERALL

Directories 01

Source files : 3

Functions c 4

Source lines : 59

Measurement points: 27

TER structural . 86 % (24/28) MC/DC
TER statement 1 9209 (22/24)

Directory Summary | Files Summary | Functions Summary | Untested Code | Execution Profile

\/erifysoft 3 SL=XN
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Linux Kernel-Level Coverage Analysis

Testwell CTC++= AHE X} O Z2| 70| M & OfL|2} Linux Kernel & A|AE! 2| AT EQ|0{S| 2 'i—'ﬁ HPE B2MT £~ ASLICE
0| 7|52 1/0 8 X2, C|HIO|A E2I0|H, HY B E1 242 M4F T A Z HIAE HHE|X| &2 E J7H55HA 5HH,

QUHICIE U ot S AAHO| B 250 W40l Hlo|ES HBBHLC,

CTC++ Test Coverage Files / Functions Section

File: root.c . Kernel Coverage CTC++ Host-Target Add-on 7142 &% 7|52
TER %  hits/ all Function = 17"0‘"*" Ol E 7:”§ L AIOH E”OIE1 =3 I‘g‘xl- ‘g?_l'gﬁ O|_|-I|_1-6-|-7-” I-I = -6|;|I-L'| I:l'.

] —orOC_TOOY_iNt(),

© JIZS AR AL WA SUS 2XE RABIDE,

proc_root_readdir()

cotc FIMMQl A HA glo] ' oM = Y2tEl ZHo| 7HsELCt
Overall / Files Section File: ioctl. ol o
e - . ZIp= At ofZ 2| 0|47t SUSH HERO| Coverage ReportE A2 E|of
Maximize its/ a unction - -
- A AE A HAE AE S8 22(g = ASLICH
joctl.c
File: capability.c . o
_ _ * Linux 7|2t H|C| = OS2l HIAE XS5}
TER % hits/ all Function
- g E2to|H] I C|HIO|A MO 2E HE
rocfs_syms.c ;
o L « OSEord Zst 3l o FE F= EIX|
balloc.c
e o eapasiinie o HAIZHAABI(RTOS) U Safety-Critical 22 Mg
Ecc File: numa.c
\/eri fysoft “Wa SL=XN
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Compliant for safety critical development

Testwell CTC++= &3, XtSAH HE, o& S 0| ZQ%t A 2Ot 3| EEO| R75t= ATEQ0 AT +F2 SESIEE A R[ASLICE
OlM 2 ATEQU HAE E3&= BEZE MM (Compliance) ot =7 AME|d Xt (Qualification) 2 BHEA| )1 B6H{0F HH,
Testwell CTC++£ 0|2{3t Q15 IH S 7HA%te £ A= E Z4] 215 7| E (Qualification Kit) £ M3 LICt

O] 7| E= YUHIC| = A| 2RO M2 E|AE HHE[X] M 2T BXIE ZhA8I5HH, AEX= Z2HE 150 262626

>

70 et £ HE FIEQ| OfE|HES T o= ASLICE Lo oHF0| 2ot ZZHES| F
L

TUV Siid Rail GmbH2| 215 A7t ®| S ElL|C},

ASIL: Automotive Safety Integrity Level

Methods ASIL

la Statement coverage I I e S B |
b Branch coverage + | H | H | H
lc MC/DC (Modified Condition/Decision Coverage) t
Table 12 (Software Unit Level), ISO 26262-6

o Methods ASTL
e Z 0O = 31k, .
SMAS Y HEF S e :

la Function coverage

1

1

1

1

1

1

| _ §
1 S

- DO-178C:DALA,B,C,D S 2ZE SZ XI¥ ! o cllenenee oo

1

1

1

1

1

1

1

1

1

L

++ Highly recommended

ISO 26262 : ASIL A~D

DIN EN 61508-3 + Recommended
IEC61508:SIL 1~4 - DO 178-C ']Ec.sff?f SIL: Safety Integrity Level
« ENS50128:SIL0~4 o Method SIL1 SIL2 SIL3 SILa
« |EC 60880 (Nuclear Power) ,
Ta Function Coverage + ++ +H ++
. |EC/EN 62304 (Med|cal) 7b Statement Coverage [+ + ++ ++
7c Branch Coverage + + + ++
7d MC/DC + + + ++

Ol Al: 1SO 26262 / IEC 61508 M &g 7| &

Véri fysoft A SL=XN
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Penetration Test Analysis with Testwell CTC++

Testwell CTC++= HEF HIAE & ZE FHHE|X|(Co

HotE|AETHANE UOH} 2 I F2E HMMEKS HYHO

LEFE QI HHE|X| H|AETL“100% AHE|X| EE7E S HE St= HHH,

=
HEHAEHM=E OS] 2t ZE FZ(HIZY 2 8)S 2ot
A

=
SHABHS 40| SAIILICH,
CTCH+= 0|2{3H 242 RIS3f0t0], HIAE 5 AME IE W2 A2 2
B2 Hot AFO| M1 58NS UL
. HREHAEZ IS MY HYS HUHOE B4
. ot HlopE AEo| Ml S
. HAE B ZZ HME TN
. HIAE Zuto| 2As Y QIS X2

\/erifysoft

de Coverage) & ZHd}

CTC++ Coverage Report - Execution Profile #1/3

Directory Summary, | Eiles Summary | Eunctions Summary | Untested Code | Execution Profile

To files: First | Previous | Next | Last | Index | No Index

Source file: calc.c
Instrumentation mode: multicondition Reduced to: MC/DC coverage
TER: 81 % (13/16) structural, 91 % (10/11) statement

Hits/True False Line Source

CTC++ Coverage Report - Untested Code

2 #inch foale.ht Directory Summary | Files Summary | Functions Summary | Untested Code | Execution Profile
3 t ! 1 To files: Index | Mo Index
Top

ke el (e iapal ceily Source file; calc.c
=1 . Instrumentation mode: multicondition Reduced to: MC/DC coverage
o e eRH e e e TER: 81 % (13/16) structural, 91 % (10/11) statement

2 d 8 if (val == 1 || val == 2 || val

1 8 s T 11 _ |1 Hits/True False -Line Source

0 8 2: F T

1 8 3: F Il F I 4 FUNCI

0 58 14
o 15 return 0

***TER 81% (13/16) of FILE calc.c
91% (10/11) statement

Source file: jo.c

. 3 if ¥4l | Instrumentation mode: multicondition Reduced to: MC/DC coverage
oo i R =T TER: 83 % (5/6) structural, 86 % (6/7) statement
: # ' peruen 02 Hits/True False -Line Source
: - e 10 5 FUNCTION io_ask()
o Q 1l if ({ amo \.Ut = scanf ( "%u" val ) ) <=0
TER % - MC/DC TER % - statement Dlrectory
86 % (24/28) =—————— 92 % (22/24) =——————
86 % (24/28) =————— 92 0 (22/24) OVERALL
Directories :1
Source files 13
Functions : 4
Source lines : 59
Measurement points: 27
TER structural . 86 % (24/28) MC/DC
TER statement 1 92 9% (22/24)

\(((f
JJ)))

5 SL=XN

IT Solution & Service Provider

TECHNOLOGY



Support for C, C++, Java, and C#

CHFst o10] EtAHOoA 2] T E FHH2|X| &M
Testwell CTC++= C2t C++2 7|22 2, Java U C# SHANX| &&=l HE| A0 Z= HHE|X| 24 =2 ILICE
=] L= E

DEFHHEX| +=FS SLH Y402 5T £ A0 o A0{7t =8

Easy to use -fil How It Works
. your sourcecode
St etd 43 ol EA HHE|X| £FHO0| 7HsgLlCt. AHE|X| M2 7HY S E2 YolfstX| gfeH, 7| & e
\ D2 N A0 RFAAE A SEHE LIC
- CHIYC R @
+|:.3::5 -
. WEASYELITRHE 4F AW 2UR A& I=SREUHD.
. JIEAAACHAQO|HIZ ME IS s o 7|2 AmAY A javactc(E = csharpctc)E S EELILCE
creates
N . OfZa|FHo|MS HAM O AlSisH B E AHZ0
o CH4THADIOZ T2 HME HL| L H|AE £ Jts new executable ready 1E27014S EEHOE Sdotd A E A K0l
for coverage tests s HEELICE
yun your application « ZIh= cte2html, ctc2excel S22 ZE =72
I 24 3 A|ZtSHELICE

Véri fysoft A SL=XN
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| Seamless Integration for Every Stage of Development

Testwell CTC++= CHot 7HE - EHIAE E N2 & X 22| &3t S50 ZE AHHE[X| 240 2840 &&d S SristetL|ct.
RHSAE, 82, Al RO S OF T4 (Safety-Critical) T2 M E ofL |2t AT EQ 0] 2R Ha| TZAAN T &2 MR 4 ULICH
v' CATIA Systems - AUTOSAR Builder (DASSAULT SYSTEMES)
v Cygwin >
Acarina (& dSPACE
v dSPACE TargetLink®
v" Imagix 4D @
/ Jenkins Imaglio ) Jenkins LAUTERBACH/ ‘
- ¥ OPA TOOLS
v' Lauterbach
v" MATLAB Simulink
MATLAB -

v PikeTec Time Partition Testing (TPT) , PIKE @ Tronic

. & SIMULINK sothware sngmesing 911LAT|DM FOR ENGINEERING
v QTronic TestWeaver
v" QTronic Silver

N
v
SonarQube sonarqube \ TIOBE

v TIOBE Software Quality Framework TICS  the software quality company )

Vérifysoft
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| Costumers

) %, , ~OON
ABB @aRrsus = ©ARBUS AAKA ALSTOM s Ao ATTIENTY CC50  Baxter @ THALES

BOMBARDIER # BorsWamer BOSCH @ BT | canon CATL mame il commcn @ westngrouse
technologies

1 . { i .\ \\‘\\Q«\ﬁ;&r + + A ::-
@umesas] DAIMIER -7, 4% O dSPACE E:T'N gy €=vemasn  (S€SA Kff ... YASKAWA QR
| Electrics P 9 4 NN
framatome GeTinGe ¥ gemallo’ @I @~ @ uGul @B MHSH.  HONDA Honeywell VORWERK

R Ny
I
HYUNDAI

DYMOS (()) IDEMIA @D @ |en00|::ff°"'k E=2 knoRR-BREMSE LIEBHERR MAOUET MBfeCh Mculgurmﬂ? TOomTOM WVS

KONGSBERG

medela ¥  GMSARY qvicron @ e G NOKIA € N2 . €gHB PHILIPS VviEEmANN

& e Renesas Ssarran  @scama  SCHAEFFIER (@A) Schneider secunet SICK < WATLOW

Schindler

=
SIEMENS m STl::i:litics SOQ,E?- SP?E IYI @ SONY - T Mobile T \ TELESPAZIO f\m,-w
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