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void LAY —a—FICH7TZGT X F%&EMNT 5 ()

{
AV NRAIIERIIESE 5 ();

> 7 %BINSED();

while (TR D7 Z7v295()) {
XTI OKREFERZ RO 2 ();
XTI OIRFERZERT 5 ();
¥
h

SI—ALX-W-JLZ2DF [TANRERRICIDMEAHAHFTOIS=Z>T] LD
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2. J7— AT APMDEZERD

void LAY —a—FICH7TZGT X F%&EMNT 5 ()
{

OV RS ILERINEE S (); AT — S ) (SA—FE523
(RILRA > > TR VT S)UE)
#include ZBINY9

> 7 %BINSED();

while (TA DI Z7va95()) {
RORKOKTFRERZE RO 5 ();
ROTFKORTFREREERT 5 ();

¥

¥
TSI—LX-W--DJLZ2TF [TRMRERERCIDHAHAAFTOTSZ>T] LD
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void LAY —a—FICH7TZGT X F%&EMNT 5 ()
{

AV NRAIIERIIESE 5 ();

A
RET=ZERTD
while (TA AT Zv2a95()) {

RITRDRFERZE RO 5 ();
RITHR DARFERZEBERT 5 ();

¥

¥
TSI—LX-W--DJLZ2TF [TRMRERERCIDHAHAAFTOTSZ>T] LD
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void LAY —a—FICH7TZGT X F%&EMNT 5 ()
{

AV NRAIIERIIESE 5 ();

> 7 %BINSED();

while (FRX LA Z Ty 2d5()) {
EIROKEBGRE B3 (); L
ETROIKEBRGRERRT 5 (); T2l
}

¥
TSI—LX-W--DJLZ2TF [TRMRERERCIDHAHAAFTOTSZ>T] LD
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I 57 : Visual Studio Code. =RXF«1 >0 JL—AT—2 : CppUTest

test
tasks
cPP test tasks.o: test tasks.cpp
test tasks $(CXX) -c -0 $@ $(CPPFLAGS) $(CXXFLAGS) $~
- test tasks: test tasks.o
F====="5 $(CXX) -0 $@ $" $(LDFLAGS)
tasks

o
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Privatez> A 9 35

« V=R &ZA20)I—FFD

local val = 0; Bl O— RAFI AL
foo( param)

s A—-FELDAN

VIO LEERISEENNE

TEST(FOO, BAR)
{

TEST _EQUAL(©, local val);
TEST _EQUAL(1, foo( 1 ));
TEST EQUAL(1, local val);
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Privatez> A 9 5
» staticz’H U CHNBIE=EERIEEIC T DD

cHEHma—kFzhEsn
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TR MUNCERERNDE
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o staticziB U THED

LOCAL
UNIT_TEST
LOCAL

LOCAL

UNIT_ TEST
baz();

”product.h”

baz()
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StubZ{ES

U2 AICKDIESHT]R
« RE—MAVIRRIT DA A2

o TAMHRI—K

int functionl(int a, int b)

{
assert(a == 1);
assert(b == 2);
¥

void product_code(void)

{

int sum = sum_func(l, 2);
/* LI ASHONIE */

ABEFO K, AP — FTlER < RBRA
O—RK&EELR LA Tz Y VT
TEIETREXTITANEEZHZ 5

int sum_func(int a, int b)

{

return a + b;

¥
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« BEURA > AHZEIEITE L CO—ILT DT ETHUE URSROREE St

2B (CTID T

e FAMWHRI—K o AERAI—F

void target_func(void(*func)(int)) ¥Oid test_func(int a)
1

int hoge = 0;

/* hogelc 39 B0 */ }

assert(a == 0);

func(hoge); ;Oid testO)
}

target_func(&test_func);

¥

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd

| ]==11



Embedded mgél

Technology

StubZz{E>S

207 0YHICLDIEST]X

e gccD-includeA T3> (CKo>TEIRBICTD7AMILEA>D)IL—RE
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StubZ{ES

JUo0OtyHICLIESTTR

o TARWRI—NK o FERAHIO—NK
test.c stub.h

void product_code()

{
func(Q);

}

vold call_log_func(void);

#define func() call_log_func(__FILE LINE__)

— —

AI—RELRBICTREA 7Y 2> TEIL R UstubhEA VT IL— R stub.c

gcce -¢ -include stub.h test.c
vold call_log_func(char* file, int line)

{
printf('called func: %s:%d\n', file, line);

func();
¥

Al
N
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rabedte WEST
T AT A 20T L—ALDT—D0%EEZ XD

e FRFAIDTL—LT—TE(F?
« AN (BAFHEEERDLER) ZXE1T
. FR MERERPTRR

 CppUTestDiz&
TAMI—-F
F—=FI)L
$ ./test_tasks

OK (2 tests, 2 ran, 2 checks, @ ignored, © filtered out, © ms)
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CppUTestDicgh AT 3>

- -v (verbose): =X MERDOFFM (R & - E1THE) Z2F=~

$ ./test_tasks =V
TEST(xTasksCreateTest, setPortMallocSuccess) - 123 ms

TEST(xTasksCreateTest, setPortMallocFaild) - 21 ms

OK (2 tests, 2 ran, 2 checks, 0 ignored, 0 filtered out, 144 ms)

« L\DED?
o EARTAMOHDBDNEH>EREVESE
o« IRAMMT A MCIEEIMMNBXDICIKR DI —EBOYTEESE

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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CppUTestDicgh AT 3>

« -n (name): FEDFT A MZITELT

$ ./test_tasks -v —n Success
TEST(xTasksCreateTest, setPortMallocSuccess) - 21 ms

OK (2 tests, 1 ran, 1 checks, 0 ignored, 1 filtered out, 21 ms)
« LWDOEDS?
« T)\VYHZEFOTHETZHENTIDES

- ;&
e -sn : ‘BE—HULETX MZIFET
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CppUTestDicgh AT 3>

« -p (process): J O = ERL CTEIT

$ ./test_tasks -Pp

OK (2 tests, 0 ran, 0 checks, 0 ignored, 0 filtered out, 5 ms)

e (I EREDSIRLN?

URL: https://www.sli.do/ A2 KID: #embtdd
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CppUTestDicgh AT 3>

« -p (process): J O = ERL CTEIT

$ ./test_tasks -Pp

OK (2 tests, 0 ran, @ checks, 0 ignored, @ filtered out, 5 ms)

Il_pllj-d:b Il_pllﬁb
test tasks test tasks
— testl testl
main — » main
- test2 . test2
F——
S el JOt % fork

URL: https://www.sli.do/ A2 KID: #embtdd
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CppUTestDicEiAT > 3>
« L\WDfEDS?
 pthread_once (ZJOTXT—REIJZ(FEITI DLHEH)
(CKBDYEMEZT A MBICEITULIZWL
ll_pnj-d:b Il_pllﬁb
test tasks test tasks
#)EAME #EAME
— testl j> test1
main — main #ERAL,
— test’ test’?

JOt X %&fork
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CppUTestdO XEYD U —TiRHtEeE

» Makefilez5 & o LIEIET DITIT T

« XEVU ) =D%ZRu LTINS |

$ ./test_tasks

test_tasks.cpp:29: error: Failure in TEST(xTasksCreateTest, setPortMallocSuccess)
Memory leak(s) found.
Alloc num (5) Leak size: 160 Allocated at: stub.c and line: 17. Type: "malloc"
Memory: <0x211ale@> Content:
(B
Alloc num (4) Leak size: 80 Allocated at: stub.c and line: 17. Type: "malloc"
Memory: <0x211a130> Content:
(B
Total number of leaks: 2

(Bs)

Errors (1 failures, 2 tests, 2 ran, 2 checks, 0 ignored, @ filtered out, @ ms)
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CppUTestdO XEYD U —TiRHtEeE

B iOoEEITHRZERTHD
- malloc/free, new/deletez 7V OV H THBES

#define malloc(a) cpputest_malloc_location(a, __FILE__, __LINE__)
#define calloc(a, b) cpputest_calloc_location(a, b, __FILE__, __LINE__)

#define realloc(a, b) cpputest_realloc_location(a, b, __FILE__, __LINE__)
#define free(a) cpputest_free_location(a, __FILE__, __LINE__)

« TAREITHIEER T, XEVUHREZ R
AXAEVHREZE

SetUp

T A NEIT

TearDown
AEVHEENMEXTRVWVDFIVD

LIENENENES
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Q e X
o S+ E3
/1N /N

« A )\AILBFHFDATZ T NTIIMEZIR0N
« =>strdup(3) &M
« IO/ FMRWTI— RTEHfailLTULED
« SEFFERYICAEY J—-THEZ0ON/OFF9 3 C &HE0]HEE

MemoryLeakWarningPlugin: :turnOnNewDeleteOverloads();

MemoryLeakWarningPlugin: :turnOffNewDeleteOverloads();

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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N T 7 L > AKE

./ Cpputest

CppUTest coverage |100%

Core Manual CppUMock Manual Plugin Manual Platforms stories ® view on

Download Release 3.8 as .zip Download Release 3.8 as .tar.gz

https://cpputest.github.io/manual.html

‘?H]I
N
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http://www.valgrind.org/

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd


http://www.valgrind.org/

Valgrind(ii‘_.jéﬂiv-x ~NEARMENRON

&7 X ~+Valgrind BEH{A5 X h+Valgrind
KEBOTS—THFARD || FRINE EICFIVITE
DOTHETNES |

s c FZNCHETH B3
Clem) Ry Fe | SU—TEHETES

:I:IJL_ ént L/ a~ j

ValgrlndOD7r — )=\ R ||« BAT A NNIFA=2TIC
('\‘C%“—“%b\ hd (E6BEHE 'ﬁkﬁbfdb\ me
w = EB(CENIRWN) “v‘_,
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ValgrindZ{£> CHD
. RS 2 NEEAT

$ ./test tasks

OK (2 tests, 2 ran, 2 checks, © ignored, @ filtered out, 1 ms)
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ValgrindZ{£> CHD
« BH{K5- X h&EValgrind TF T w2

$ valgrind ./test tasks

==9721== Memcheck, a memory error detector

==9721== Copyright (C) 2002-2015, and GNU GPL'd, by Julian Seward et al.
==9721== Using Valgrind-3.11.0 and LibVEX; rerun with -h for copyright info
==9721== Command: ./test tasks

==9721==

OK (2 tests, 2 ran, 2 checks, @ ignored, © filtered out, 1 ms)
(HP#X)

-=9721== ERROR SUMMARY: © errors from © contexts

Memory errori{d
RObhSiho7c

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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B ~ _&Efree~

e FT WA » Valgrindi2 /3

01:
02:
03:
04 :
05:
06
07 :
08:
09
10:

#include <stdlib.h> $ valgrind ./test
Memcheck, a memory error detector

int (PE8)
main (void) Invalid free() / delete / delete[] / realloc()

{

at Ox4C2EDEB: free
char *ptr = malloc (1024); by 0x400593: main (test.c:8)
free (ptr); Address 0x5204040 is @ bytes inside
free (ptr); a block of size 1,024 free'd
return 0; at Ox4C2EDEB: free
by 0x400587: main (test.c:7)
. Block was alloc'd at
freeidm- > 5% at Ox4C2DB8F: malloc
freeLTCTL\D by 0x400577: main (test.c:6)
(FRH)
ERROR SUMMARY: 1 errors from 1 contexts

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd



01:
02:
03:
04 :
05:
06
07 :
08:
09
10:

fREH ~freet&(C)7 Ot A~
« FIT W IR

#include <stdlib.h>

int
main (void)

{

char *ptr = malloc (1024);
free (ptr);

ptr[0] = 'a’;

return 0;

freeifR-1 >4 (C
PILCAULTWS

» Valgrindii /2

$ valgrind ./test
Memcheck, a memory error detector
(FFiE)
Invalid write of size 1
at 0x40058C: main (test.c:8)
Address 0x5204040 is O bytes inside
a block of size 1,024 free'd
at Ox4C2EDEB: free
by 0x400587: main (test.c:7)
Block was alloc'd at
at 0x4C2DB8F: malloc
by 0x400577: main (test.c:6)
(R i)

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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R ~EEHEI 7 IR~

WX

: #include <stdlib.h>

: int
: main (void)

A

char *ptr = malloc (1024);
ptr[1024] = 'a’;

free (ptr);

return 0;

HERUIEXEUSC
POCALTWS

- Valgrindi /7

$ valgrind ./test
Memcheck, a memory error detector
(%)
Invalid write of size 1
at 0x400586: main (test.c:7)
Address 0x5204440 is O bytes after
a block of size 1,024 alloc'd
at 0x4C2DB8F: malloc

by 0x400577: main (test.c:6)
ERROR SUMMARY: 1 errors from 1 contextse

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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fecnnatoy LUERL

R ~ AT —D~

WX

: #include <stdlib.h>

: int
: main (void)

A

)

char *ptr = malloc (1024);
return 0;

HERUIZEAEUD
RSN TLVRLY

« Valgrindii /3 optioniBhl =

$ valgrind --leak-check=full ./test

Memcheck, a memory error detector

(FRE&)

1,024 bytes in 1 blocks are definitely lost in
loss record 1 of 1

at 0x4C2DB8F: malloc
by 0x400537: main (test.c:6)
(P )
ERROR SUMMARY: 1 errors from 1 contexts

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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R ~fdU—2o~

o« FT W IINIER . Valgrindi /7 optioniBGE

: #include <fcntl.h>

$ valgrind --track-fds=yes ./test
Memcheck, a memory error detector
(FRE&)

FILE DESCRIPTORS: 4 open at exit.
Open file descriptor 3: .tmp

: int
: main (void)

A

int fd = open (".tmp",
O _CREAT, 0666);

at Ox4F31040: _ open_nocancel
by 0x400546: main (test.c:6)
(FEs)
ERROR SUMMARY: © errors from @ contexts

return 0;

)

open UL 7=fdhHht fdU—2O(3XITS5—/LN
close=NTLYRLY TIEBRVWDOTEFE

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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fHH ~ XL w REOY TR~

FIT WG
: #include <pthread.h>

: int g _count

: static void *

: thread_start (void *arg)

S
' 2 ALY RHEIRAE T (C

g_count++;
return NULL;

- read modify write
: int
: main (void)

: A

pthread_t tide, tidi;

pthread create (&tid@, NULL, &thread start, NULL);
pthread create (&tidl, NULL, &thread start, NULL);
pthread_join (tide, NULL);

pthread_join (tidl, NULL);

return 0;

URL: https://www.sli.do/

« Valgrinditi /3 optioniBhN%HE

$ valgrind --tool=helgrind ./test
Helgrind, a thread error detector
()
Possible data race during read of size 4 at 0x60104C by thread #3
Locks held: none
at Ox4006BE: thread_start (test.c:8)
by 0x4C34DB6: ???
by 0x4E476B9: start thread (pthread create.c:333)

This conflicts with a previous write of size 4 by thread #2
Locks held: none

at 0x4006C7: thread_start (test.c:8)

by 0x4C34DB6: ???

by 0x4E476B9: start thread (pthread create.c:333)
Address 0x60104c is © bytes inside data symbol "g count"
(EF'H}§) Nus
ERROR SUMMARY: 2 errors from 2 contexts G?,

Helgrind(thread errorighE— K)

T E. NFTDMemory
error(3REENBRVDOTEER

A X ~D: #embtdd
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B ~ XL w REIOYW DIEAIE ~

F T W IR

: #include <pthread.h>

: pthread_mutex_t mtxe PTHREAD_MUTEX_INITIALIZER;
: pthread_mutex_t mtx1 PTHREAD_MUTEX_INITIALIZER;

. int

: main (void)
s o
- /* Lock @ -> 1 */
pthread_mutex_lock (&mtx9);
pthread_mutex_lock (&mtx1);
pthread_mutex_unlock (&mtx1);
pthread_mutex_unlock (&mtxe);
/* Lock 1 -> 0 */
pthread_mutex_lock (&mtx1);
pthread_mutex_lock (&mtx9);

pthread _mutex_unlock (&mtxe);
pthread_mutex_unlock (&mtx1);
return 0;

Ow JlEFEH

—E TR

« Valgrindii /3 optioniEHAE

$ valgrind --tool=helgrind ./test
Helgrind, a thread error detector
(FRE&)
Thread #1: lock order "0x601060 before 0x6010A0" violated
Observed (incorrect) order is: acquisition of lock at
Ox6010A0
by 0x40068B: main (test.c:16)
followed by a later acquisition of lock at ©x601060
by 0x400695: main (test:17)

Required order was established by acquisition of lock at
0x601060

by 0x400663: main (test.c:10) Y
followed by a later acquisition of lock at ©x60

by 0x40066D: main (test.c:11) g
()
ERROR SUMMARY: 1 errors from 1 contexts

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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RERRL\DIC m
IT>—>27C -

SONDATTITE?

« XITR
- FPEAYCAERVNESENTHER ()
» ML (CHEFTIER(C U TULVRLD?

» TS —IHIDE=E N A]HE
» --gen-supressions = XE J 7 1) LAERK

AN— g

e --supressions = & J 7 1JLIETE
s TRAFTA DI —LAT—DORDIS—I0,
AANDEFTHUTERWNWT S —DHIFEICE
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TAMNELS L THDLEELEE

1. 7 A1 XAHI)NV
2LV e A MZEBICEITLTINDS

2. Fixture H7Rk— b
BT A MMTHE I D% i - BUIBO=EM. NV —FEROTEE

3. 2{EtEalgelR 7 o — b
assert(expected == actual); T(Fx<. assert(expected, actual) fFzI\
FPH— NI TIVIREEET. D, KMEFDOIBIRNZ N EHVKY)
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Unity MinUnit CppUTest GoogleTest
=&5 C C C/C++ C/C++
TR B
F4RANY 8 8 O ©
VA LB
)(:Eél;)j_y % X O X
ftry — s x x O =
7y b TU Y EANE | 3fTOY—XRO— KT | C++DH#H NG LT | CH++ORIF N H 512
Wo TART A XAN | HETWBBND 7 +E Al EE, EuiE, #EesE TH
= U, Fixturet3n8) |L—LT—7, EAD EHDOOSTZ v I REBEBRFa2XVbEHT
ICHR—FLTW3, | BEMEL, 7+ —LEYR—F, |E, bitLRILTDLL
N S PG AY AN AW
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Visual Studio Code (Windows)

EhiE >3a—khy b—

ITOYIDELD  (FRiERET) Ctrl + x

TOIE— (REIREF) Ctrl + ¢

FEFZEIR Ctrl + Shift + Alt + 2&El]

D— DO ANR—=ARDZ N LA\TZH) Ctrl + t (Ctrl + p, # AP THBHAAET])

7 A)ILARADE R LA\ E) Ctrl + Shift + o (Ctrl + p, @ A THBAAH])
Xt 9 DFEsM C Tz BN Ctrl + Shift + ¥

55/ J71ILICFEE) F12

R /| ED Alt + « / —
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Ho EXDTZWVAX

[NLT] — [:JF-—/ \— R>3—bhv bOSE] KD
>3—bhy hO—EHRRNSD (355

J70UF) WEE BRG) FTrN BEG FT/NvID A—=FHILm ~ILTH)

FreeRTOS-5im - Visual Studio Code

F—h—F 23— rhv oS Ctrl+K Ctrl+R
BTETA
> RERUET

Twitter CIAL—9 3

HEREE R (DISER

BT HRS

AT ADTT

TSAIE—ICET S

BEREVY—ILOUIDE X Ctrl+Shift+

Jotrz T2 70— —%RE<
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File Edit Selection View Go Debug -+ e testcpp - Visual Stu...

l:_;\. testcpp @

C: » etwest b sample b test.cpp b ...

p {
4

}

@ [Code snippet for switch] Z=i%
IRUTZIREE CEnterz A 7]

@ swEXTAD

1tch
= switch
=) __GCC_HAVE_SYNC_COMPARE _AND_SWAP_1
= __GCC_HAVE_SYNC_COMPARE_AND_SWAP_2

URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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AR |~ (Visual Studio Code@i%

File Edit Selection View Go Debug -+ e testcpp - Visual Stu..

l:_;\. testcpp @

C: » etwest b sample b test.cpp b ...

,O {
4

switch (EKDFESSiUd)

S ¥

@ switchXH'BEET
Ei=nd

Ln 14, Col 23 (10 selected) Spaces:4 UTF-8 CRLF C++ Win32 @ A
URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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AN  (Visual Studio Code@i%f:.\)

File Edit Selection View Go Debug -+  etestcpp - Visual Stu.. — O

I:]\. test.cpp ® M
1
C: » etwest P sample » test.cpp

@ clETAH E~
X

ass Code snippet for class
ass
assi
asst

@ [Code snippet for classl %i&iR
pp_lambdas Uiz 'Ij(,u\_CEnteerljj

_cplusplus
__GCC_ATOMIC_CHAR_LOCK_FREE
__cpp_alias_templates

= comp

__cpp_aligned_new
& __cpp_binary_literals
&) __cpp_delegating_constructors

Code snippet for class

(Global Scope) Ln2,Col3 Spaces:4 UTF-8 CRLF C++ Win32 @ A
URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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AR b (Visual Studio Code@i%f:.\)

File Edit Selection View Go Debug -+ e testcpp - Visual Stu...

test.cpp ®

C: » etwest P sample » test.cpp > 3 test

2 test

@ DS ADATIL
P E#HEMRSND

@ JA—HANEE>TUL
DIRRE TS R&G=ZE AN

+;

test::test(

{
}

test: :~test()

{
}

7 selections (28 characters selected) Spaces:4 UTF-8 CRLF C++ Win32 @ A
URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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AR |~ (Visual Studio Code@i%

File Edit Selection View Go Debug - test.cpp - Visual Stu...

test.cpp 23

C: » etwest P sample » test.cpp > ¥ SampleClass

SampleClass

SampleClass(
~SampleClass();

+;

® ABDUTZOSR%E
b‘}iﬂﬂéﬂﬁ ampleClass: :SampleClass(

SampleClass: :~SampleClass()

class SampleClass Ln2,Col 18 Spaces:4 UTF-8 CRLF C++ Win32 @ A
URL: https://www.sli.do/ 4 ~X> ~ID: #embtdd
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