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1. Target Test Guides

This user guides document describes how to execute target tests using CodeScroll Controller Tester.

» Texas Instruments Code Composer Studio
 STM32cubelDE
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1.1. Texas Instruments Code Composer
Studio

Creat a CodeScroll Controller Tester project.

File Edit Search Project Target Window Help

New > C/C++ Project with Source Files
Close Chrl«W @ C/C++ Project frorn Embedded(CodeWarrior, Green Hills, MEC)
Close Al Crl+Shift=\ & C/C++ Project from Visual Studio Project
B C/C++ Project from Existing CodeScroll Project
save ol Create a C/C++ project with CPI File
Slei Sl i@ Create a C/C++ project with Build Information
Rename... F2 B C/C++ Project from RTV Build
Refresh F5  §m C/C++ Project from RTV Build Cemmand
Switch Workspace... [&] C/C++ Target Test Project with Source Files
s Import. f’ C/C++ Target Test Project from Embedded(CodeWarrior, Green Hills, NEC)
4 Export.. B Create a C/C++ target test project with Build Information
f% C/C++ Target Test Project from RTV Build
Properties Alt=Enter &% C/Cs+ Target Test Project from RTV Build Command
Bt T Other.. Cirl+N

Select a created Code Composer Studio toolchain.

[& new Project

New Project

Create new project

O X

Project name:

Location:

Select Toclchain

[cCatest

[ D:#CT34 workspacew201112

Default

Ooo0ooOoggr

~
Toolchain Name
CCS toolchain
GCC ARM 7.2
gccs.d

gcey.
GCC 4.7 (32bit)

GCC 5.3 (32bit)

Microsoft Visual Studio 2010 (32...
Microsoft Visual Studio 2010 (32...

5

Description

Automnatically generated.
Autornatically generated.
Automatically generated.
Automatically generated.

Teelchain Setting

< Back Mext =

Cancel

3. Select source files to test.
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Mew Project O x
]

MNew Project

Choose source files

Top Directory: |D:'|\LCCSwork5pacewtest | | Brmvse...|
Directory File
v [ test || type filter text | |
» settings -
. Debug main.c

> targetConfigs

Text file written list of source files

| | Browse...|
# The entered text file is separated by ;' or newline character. Remove
1 itemns selected
< Back Next > Finish || Cancel |

4. When finish the settings, click [Finish] button to create the project.

{8 Codescroll Controller Tester RTV(Remote Target Verifier) + Target Plugin (x64)
Flle Edit Search Project Window Help

[ CCStest BE B NN A B O Host @

New Project New Test Import Export Properties Preferences

- X

X [® ((Global search (cti+3) Q)i B |

| show Coverage | ) Coverage ~3MC/DC L% Stub (¢ Class Factory 4 Control Flow Graph < Call Graph 7 Function Call Hierarchy |1 Error
“Pg Test Navigator E v =8 [@mainc % =8 Unit Test Integration Test BEH~~v=0
v ccom :
v (% Default Module : m
» [ mainc B (1/0/0)01 100.0%
> &g Update_Modify N anm
)
s
7 type file, function, test, state, issue
8 Name Result Coverage
5 _—
» v @ main() /0701 100.0% -
v @ st main()_6 /070
1
) Eror 2 =8
Ermors in the CCStest project.
[Type filter text ] B
Message Log location Error
LJ 1 item selected By ot [

To use debuggers, set up in Code Composer Studio and CodeScroll Controller Tester. For more
information, refer to Texas Instruments Code Composer Studio, a sub-topic of Controller Tester
Debugger User Guides in this document.
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This document describes how to perform target testing using STM32cubelDE for STM32 family targets.

The application example environment is as follows, and ST-Link debugger is used.

N 7 2HH(0S) we =A(0S) Mt glof 57 Y SAH(DE) oA e uy ERI(NY =7)
> z=2 W " HH = zz WA z2 W (Makefile, IDE) oi3IeH | &M(Chipset)
GNU Tools for
S5TM32 9-2020-
Arm-none- q2- ARM
1| Windows 10 Windows 10 c Stm32cubeide 161 e::._m:'e update.20201001- | IDE Cortex-M7, = SMT32F7 Series
9c 1621) 32Bit MCU
9.3.1 20200408
GNU Tools for
STM32 9-2020-
Arm-none- a2 ARM
2 Windows 10 Windows 10 C++ Stm32cubeide 1.6.1 eabi- update.20201001-  IDE Cortex-M7, SMT32F7 Series
il 1621) 328Bit MCU
9.3.1 20200408
Target test application and execution order
1. Setting Target environment
B Properties for CCSTest u x
type filter text () When running the target test, it will overwrite the so... filling out the required fields on the Build/Run tab. B ow - -
Inclusion and Exclusion
Info = ] TAEE e T ISR - Import Target Environment Settings
w Target test Settings
Target environment set
Test Analysis Mame Walue
Build i Toclchain s TWS1E07 I G
Run Status I s b el iz zpe-kadl
eic. | C Compiler LR LR s b s p sl gl v pol e a s sl
| | system Header(C Compiler)
Library(C Compiler)
C+=+ Compiler W Neosa 0o oo g~ p et oo 2000 [T LT ol el
Systern Header(C++ Compiler)
Library(C++ Compiler)
Description:
< >
Apply and Close Cancel

- On [right click on project] -> [properties] -> [Target test] -> [Target environment Setting], Just fill out the

Property Analysis tab and close it after applying. The target test document is a manual build method, so
other tabs do not affect the test.

2. Execute test case unit with [Run Target Test Case]
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Unit Test Integration Test

type file, function, test, state, issue

MName
v main)
v maini ) o
1
Copy Ctrl+C
Paste Ctrl+W
Cuplicate Ctrl+D
Duplicate multiple times...
¥ Delete Delete

Rename... F2
Add Test Case

Host Output Value -= Expected Value
Target Cutput Walue - Expected Value

™ Run Test Case
IP Run Target Test Case I

27 Add Stub...

% Inspect Debug Info

- For accurate testing, run them in test cases.

Codeseral Contrller Teter RTV(Remot Trget Ve ~ Targt lugin (c64)
Fle gt Seach Prject Window Help
5 B B g =
e Target . @ (Gobal Sarch (C-3) < 3
New Project New Test Import Export Properties Preferences Oy =5y Qi @l
© Coversge MC/DC Lt Stub (£| Class Factory < Control Flow Graph -~ Call Graph (-1 Requirement >3 Fault Inection
B% ~=8 =0 utre | integbon Tex BE

©/0/00

8 Console 5 Bg® @B -R-=0

| T

- If you go through steps 1 and 2, the project of Controller Tester will be locked as above.
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L3 3cm_main_WorkSpace - acm_mai/Core/Src/main.c - STM32CubeIDE -oe
File Edit Source Refactor Navigate Search Project Run Window Help
BrHQ oA Rl B @ iR hrid A S FETiD-F DO
[ Project Explorer 52 BET § 0 @ambbacomygp Amecs Eocpmdd ke Tlodgh e limeleie Shiiol  Haghs g iocs [0 e o s
~ 2 acm_ma =
T ' . "
>Efiincy GO [
v @ Core Open in New Window P
> in —
re s Shwn alteshiftaw's [ -
» B SR Copy [
> @O o o, I =
> @9 FATR )
S 0 wigd % Delete Delete  [*
vl Toud  Source =
r A Move. -
r B Rename. F2 s "
> @bl
> @ coia Impot. T
ca) LI i
Close Project — R Tt '
Close U m = ol . WL e
.
Build Configurations. =
5 B Targets N =R L
Index LN COLE B TR PR
Show in Remote Systems view B 0 Collpmr 3w ignam ckod
O Funds i pu = g
¢ 4 DebugAs L e e T FTen T
Profile As 1 pE
Team ) =
Compare With b= %
Restore from Local History... -
Generate Code - VG et
& ComerticC - D e T
47 Run C/C++ Code Analysis H LR -
Configure O & COL an
Properties Alt+Enter _i
W= L
i LS T e
= YR e e ] e
=
- T ]
. - v
< >
H2 problems & Tasks () Console i1 [ Properties WX | bR @ ™ By = O[5 ouildAndyzer g Static Stack Analyzer 47 Search 9 Breakpoints =g Progress 53 % § = O
<terminsted> acr_main Debug (STM32 Cortex-M C/C++ Application] ST-LINK (ST-UINK GOB server) (Terminated 2021. 7. 12. @3 2:55:40) No aperations o isplay at this time.
Verifying ...
B acm_main
(3 3cm_main_WorkSpace - acm_mai/Core/Sre/main.c - STM32CubeiDE -oe
File Edit Source Refactor Navigate Search Project Run Window Help
BrHQ oA Rl B @ iR A idF S FETiD-F oD O
[ Project Explorer 30 BSBYT § °0 (uwifdspicdemg  Roonct? Hockede 80 Tkocteed Db ol Bode  Uredifmps H Pk oma: = o B
vBlamm . = N a
> 4 Binar b = .
> &) Inclut i :"ll-\. -
v 9 Core Open in New Window
» @I
r3 s Py wpliallm =0y gie,
@SR Copy .
> @0 g page
> 20 FATR:
> §9 migd X Delete R
vl Toud  Source
> A Move
r B Rename. 7] ;
> @bl
> @ cola Impot.
> 9 ph Export.
Build Project
Clean Project
5
Close Project g
o
e Close Unrelated Project .
El & suld Configurations
> @ Debu
R TS
Maem, e
am. Show in Remate Systems view
aem._
o Qs
B
Team
Compare With
Restors from Local History...
Generate Code
% ComverttoC BT
o Lk i ek
#° Run C/C++ Code Analysis =l
Configure =
Properties Alt-Enter .
1 AL s badbe Sar iDi
C = e s
- - v
< >
H2 problems & Tasks () Console i1 [ Properties WX | bR @ ™ By = O[5 ouildAndyzer g Static Stack Analyzer 47 Search 9 Breakpoints =g Progress 53 % § = O
<terminsted> acr_main Debug (STM32 Cortex-M C/C++ Application] ST-LINK (ST-UINK GOB server) (Terminated 2021. 7. 12. @3 2:55:40) No aperations o isplay at this time.
Verifying
B acm_main

- If the build is successful, run debug.

5. Execute after setting a break point in return 0;
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€] ot [ ame § ramn e [T emseayrenc e o | eaeee e 0] STIALO b 7 - B
62 memszoeedd mma Boan| - [w)p -
63 DeEssorall Eet e - Wy
64 vmrsrull apic® lomp p = #)
| IEX_=1 | ool byt ™ dirt, colesoroll Srbe® snc)s
67 netl -.-\:lllll.ln-h':l:T;
g5 wdd® ox Tleld pirz

70 HildeF 4 mesom BN g

.7_"_' Ll getived msd (T ascmad T

testrun(); I

L R
x
=
H
[

'.g.

= &4 ! end of Dect foenaria

WD W D 0 B o) Ge B GO B0 B0 B @
& <V

7= hetid defcarall 4 WIR EERTesdFendctienl Tateect g3 TRE Toikfestral U7 W0"Jweld]
8 {
9 stotlc cedesoroll_Ent woust - B
¥ stract oo TFE_lesiScmmarie £ t= = Boi_ 1B eriScenacda]®];
2 iF (it teskControl. bestindes hdind 1= 3] {
3 FETHCT 6
94 1
95
36 TFE_Testfurctlon = &l
38 iF (eeseysmre] werteses)sdes = pa]Tecuiestrsl_vertinds: ] dseseare) |
¥ i= pearch mext test Fanction =
loa ¥ (ke|testlontrel  Eectlncentd | kind — B) § ™ end of suibe"
181 F s teatfamntrad Lol Tonden b ] Rl e =1 [ % el ol o e o
Laz e H]
183 )
104 clac {
185 o ey giss
Les Lowil = B
187 tevifentrolesmi e Indes = besbConbral, bevETndexid;
188 cpetCorrel recyinday - speplamtrel Tesrindzwis:
Les tes ientrol LestcesaTngen = B2
i1e ¥
2% B w

- The starting point of the code is main in cs_tfx.c. Put a break point before ‘return 0;’, which is the point
at which testrun(); ends.

6. Check the log in the ct_target_log expression view
ix= Variables g Breakpol. m\ Modules |\l Registers & Live Expr.. @8 SFRs &7 Expressio. &1 = O
LEE |+ X% It §

Expression Type Walue
s_deif_total_command Error: Multiple errors reported.w Failed
5_deif_total_command.s_defib_command_ Error. Multiple errors reported.# Failed

button input BT =tyn l.II'IS-Igned int D

- In the expression view, click Add new expression to add an array containing the log (ct_target_log).
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isi=Variables ®g Breakpol.. @\ Modules [Ill Registers & Live Expr.. @ SFRs &7 Expressio. i1 = O
LR E X% It §
Expression Type Walue L]
s_deif_total_command Error: Multiple errors reported. % Failed
s_deif_total_command.s_defib_command_ Error: Multiple errors reported. % Falled
Che2000020c «ct_target_log>
» [ [0..99] char [100]  Ox2000020c <ct_target_log>
» B 100..199] char [100]  Ox20000270 <ct_target_log+100>
» [ [200..209) char [100]  0x200002d4 «ct_target_log-200=
y (5 [300.399) char [100] (20000338 «ct_target_log«300»
y [S [400..499) char [100]  0x2000039¢ «<ct_target_log+400>
y (& [500..599] char [100]  0x20000400 <ct_target_log=500=
» [& (600..699) char [100]  0x20000464 <ct_target_log+5600>
y [ [700..799) char [100] 0x200004c8 <ct_target_log-T00>
y [& [800..899] char [100] 0x2000052¢ <ct_target_log-800>
» (S [900...999) char [100] 020000590 <ct_target_log+900>
» S [1000..1099] char [100]  O0x200005f4 <ct_target_log-1000>
s [B [1100_.1199] char [100]  Ox20000658 «ct_target_log+1100>
» [B) [1200..1299) char [100]  Ox200006bc <ct_target_log+1200>
» (8 [1300..1399] char [100]  Ox20000720 <ct_target_log+1300»>
» [ [1400..1499] char [100]  Ox20000784 «ct_target_log+1400>
» [5 [1500..1599] char [100]  0x200007e8 <ct_target_log-1500>
» [ [1600..1699] char [100]  0x2000084¢ <ct_target_log+1600>
» (B [1700..1799] char [100]  0x200008b0 <ct_target_log1700>
» char [100]  0x20000914 <ct_target_log-1800>
char [100]  0x20000978 <ct_target_log+1900>
—————— S ==

- You can check the contents of ct_target log as above.

7. Check if it ends with CSET# (whether or not a normal test is performed)

DEE P XK It §

Expression Type Vilue -

- ct_target_log[169] char o7

3 ct_target_log[170] char 1051

&+ ct_target_log(171] char 110 '

bde ct_target_log[172] char FYER

p- ct_target_log(173] char 49

b+ ct_target_log[174] char 54 8

pae ct_target_log[175] char 2 ) )

pae ct_target_log[176] char .

b ct_target_log(177] char

pae ct_target_log[178] char

b ct_target_log(179] char

b= ct_target_log[180] char

- ct_target_log[181] char

bd: ct_target_log[182] char

b= ct_target_logl183] char

i ct_target log(184] char

o= ct_target_log(185] char

&)= ct_target_logl(186] char

= ct_target_log(187) char

()= ct_target_log(188] char

&= ct_target_logl189] char

pd- ct_target_log(190] char

pae ct_target_log[191] char

bae ct_target_log[192] char

4= ct_target_log[193] char

pae ct_target_log[194) char 0 "W .

fhe ot tarnat lonl185] rhar e =

- When the last part of the log ends with CSET#, it can be judged that the test ended normally.
Therefore, you can check once whether the test is running normally in the expression view.

8. Add ct_target_log to monitor memory in memory view
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D Console 7 Problems () Executables (3 Debugger Console 4 Search TH FreeRTOS Task List 7 FreefTOS Queues
Monitors R

- Add ct_target_log by clicking ‘+’ to Monitors in memory view for memory dump.

] Monitor Memory X

Enter address or expression to monitor

9. Export from memory view to log path of Controller Tester project / Check if the file is normally created
in the path

© Console [§] Problems () Executables G Debugger Console () Memory 52 47 Search §8 FreeRTOS Task List J8 FreeRTOS Quéues ~EEE st =0
B X% - (X2000020C <Hex» 53 . 4= New Renderings
'@ cttargetlog Address @ - 3 4-7 8-8 C-F -

20000200 0CEOGEGG  D2EAGGEE  B1018820
3383338 30373435 30342031
35343935 39203820 34203133

53543C61  63605F6D

0373030 38303E43

4333133 22373134

323E4353 54432384

5  7475726E  5661722C

23@A4353  45533C31

26000200 53238443 5354423C 31313131

- Click the export button in the memory view to download the memory of ct_target_log to a file.
- Format is RAW Binary, Start address is the start address of ct_target_log of expression view, and

Length specifies the array size of ct_target_log. (Even if the length of the log is shorter than Length, it
does not affect the test.)
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ol 15T

w A
@iz om
s e R
B kP
d B
T T
=
J
e THH" A
- . 1
fl e P Pai T

| M [ = | scan - O X
[ JNETINE o
1 = L HTEA F = EaZ=- T BT . — Ty E I
r1 — o =gNa. + EI } i = - = - 4= & | f
E"EY1 "y B X e B N-= H "I 1 "N — Y 1
Ed . B [ T —=va. - - = FFo=I pmaaeEE=lC 1
= - - . 9 =] |
1
« - 4 v P ¢ % Bl (DD ¢ dwwset ¢ OTTSI_mEF ¢ oW rain 0 csdata » target » scan w |0 scan 24 |
. 1
A O SR R #E 37 |
& 37 ,

B scan_resultcsv 2021-07-08 2% 3114 Microsoft Excel .. 1KB

SRERS B tacge.-_mesurtlog 2021-07-12 2= 3:38 “IAE er 10KB [
J ugce e e — |
|
LR ; ,
[l M - 1
L |
|
FYESEl |
kP {
Il B |
|
1
|
1
1

W

h= 14= guf s aa IIE '

- frmms e ——— - - ¥ wa rw i L

- Check if the file is normally created in the specified path.

10. Restoring source file from Controller Tester

BB oMAB B S—

[£) Covesge GMC/DC 12t (¢ Class Factory. €5 ContiolFlow Graph 5 Call Gaph

s = [ i s
/0700
Restoe a source fie x
@ There are files which the target test code has been applied. Restore it?
-
e
e S
"
© Console 2 BEE M
ot
&5 CCSTest . 102Mof 732M [ Open Project 2%) L]

- Restore the source file from Controller Tester to get the target test log.

11. Import Target Test Log -> Import from Log File
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File Edit

=% CCSTest

Search  Preject Target Window Help

CodeScroll Controller Tester RTV{Remote Target Verifier) + Target Plugin (x64)

User Guides - 3.7_en

| Show Coverage |

T Test Navigator

> [EG CSTast
LT clickt New P
I cocal
3 CpprF
3 CppF
3 cppu
LI defal
3 macr
3 PO
3 PO
0 pepp
3 string
3 stub_ 2% Run Target Test
T test |pu
03 testi *4 Import Target Test Log >
T testtt Collect project log
3 wvsCp

Delete Delete

x®

Rename. F2
Import.
Export.

LE

Refresh F3
Close Project

Quality Management Tools >

Create Unit Test.
™ Run Test F1
% Rebuild and Run Test

Reanalyze
4% Delete Test Results (including coverage)

Merge Project coverage...

Properties Alt-Enter

= 0

B% =

Import from Target Log Archive...
Import from Target Log Collector...

- Click [Import Target Test Log] -> [Import from Log File]

% CCSTest

| | show coverage |
% Tes Navigator 8% v=0
> g cosTest

G dickhouse.test

@ cocam

S Copparsertest

© Copparse s test

S ppuest

© defautestractlass

© testttt
O3 vsCppuTest

S Console 5
Polaron

=0 untre

ype e functon, test stte ssve
Name

ntegration Tezt

= 4 unit Test

type file, function, test, state, iss

Integratior

Name
> main()

B x A B
NewPrject NewTet import Export Propetes Preferences
 Covnage - MODC St | s Factory <+ ContrlFlow Grsgh -+ Call Grsgh (7 Requrement 15 Fuk necion
EEEBE- ~-0

@raget Y B Gz ooy il e

v Statement Coverage.
©/0/00 -

Result Covrage.
©0/0/00 B

Import 3 target test log

€ o

EEN-

&5 costest

< CT.Workspace » Workspace.35 > CCSTest » cxcata » target » scan

5 scan st sy
- wgemhetiog

Lo »

B2 012 [sargetResuliog

oo [0

- Import the file created in step 9.
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CoescrolContrl Teste RVERemoe Taget Ve - Taget g (<64 - s x
Fle £t Sech Project indon b
(% CCSTest 5 B M A B OB @Target Y [y (Giobarsearh e Qi w|E=
New rject New Test import ot Propetes Prefernces YT N—Y
]| ) Coveage. GMC/DC {7 b (] Cls Factory 4 ContrlFow Gaph. 5 Call Gaph. (5 Requiement 725 Fuk jcton
% Tt Nvigtor B% v=n =0 | e tegaton e BEBE- =8
e ] < Stement Coverage
(1/0/01 100.0%
@/
e e, funchon e, . e
= Coveage
1/0/01 100.0% 2

1/0/01

© Console £ JBelMB-5-=8
Target Test.

| T

- You can confirm that the test case was successfully executed and the coverage was measured.
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2. Debugger User Guides

This user guides document describes how to use debugger when executing CodeScroll Controller Tester
target test.

+ Lauterbach TRACE32

* PLS Universal Debug Engine

* ISYSTEM winIDEA Debugger

* IAR Embedded Workbench C-SPY Debugger
+ Texas Instruments Code Composer Studio

* Microchip MPLAB IDE
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2.1. Lauterbach TRACE32

Controller Tester can target test using the TRACE32 debugger.
Controller Tester uses TRACE32’'s cmm script to run tests in the target environment and get the results.
A list of targets supported by TRACE32 can be found on the Lauterbach homepage.

» Supported target list that can generate cmm script automatically
» Step1: Setting target environment in Controller Tester
» Step2: Run the target test
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. Supported target list that can generate

cmm script automatically

Controller Tester automatically generates a cmm script file or receives it from the user.

If the cmm script can be generated automatically, you only need to enter the chip name of the target. If
you cannot generate cmm scripts automatically, you must enter the cmm script file path manually.

The targets that currently support the automatic generation of cmm scripts are:

PowerPC

ARM

tricore

mpc5554, mpc5553, mpc5534, mpc556x, mpec551x, mpc560xe, spc560bxx, spc560pxx,
spc560sxx, mpc560xb, mpc560xp, mpc560xs, spc563mb54, mpc5632m, spc563m60,
mpc5633m, spc563m64, mpc5634m, mpch564xs, mpc5668, mpc5674, mpcS5644a, spc564a80,
mpc5642a, spc564a70, mpc567xk, spcdS6hk, mpc5643l, spc56el60, spc56el70, mpc5644b,
mpc5644c, spc564b64, spcb6ect4, mpc5645b, spc564b70, mpc5645c¢, spc56ec70, mpc5646b,
spc564b74, mpc5646¢, spcbbec74, mpc5676r, spcS6ap, mpc5746m, mpcS5744k, spc574k74,
mpc5777m, spc57hm90, mpc574xp, mpcS74xg, mpc574xr, mpc577xk, mpc5777¢, spcd570s,
mpc5726l, spc572l, spcd74s, spcd8ne, spch8eg, spcd8nn, spc582b, spcb8ec, spcb8nh,
spc584b, s32r274, s32r264, s32r372

mkwO01, mkw20, mkv30, mkv40, mkv10, mkv50, mkm30, mklO, mkl10, mkl20, mkI30, mkl40,
mkl80, mk0O, mk10, mk20, mk30, mk40, mk50, mk60, mk70, mk80, mac57d54h, mac71x1,
mac71x2, mac71x4, mac71x5, mac71x6, mac72x1, Ipc51u68, Ipc54xx, Ipc8xx, Ipc11xx,
Ipc12xx, Ipc13xx, Ipc17xx, Ipc18xx, Ipc21xx, Ipc22xx, Ipc23xx, Ipc24xx, Ipc28xx, Ipc29xx,
Ipcd0xx, Ipcd3xx, imxrt1064, xmc1100, xmc1200, xmc1300, xmc1400, xmc4100, xmc4200,
xmc4300, xmc4400, xmc4500, xmc4700, xmc4800, tle98, s3fm02g, s32k, sbel1a, sbelc, s6j3

tc2dx, tc21x, tc22x, tc23x, tc26x, tc27x, tc29x, tc35x, tc37x, tc38x, tc39x, tc116x, tx1167,
tx1197, tc1724, tc1728, tc1736, tc1762, tc1764, tc1766, tc1767, tc1782, t¢c1784, tc1791, tc1792,
tc1793, tc1796, tc1797, tc1798
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2.1.2. Step1: Setting target environment in
Controller Tester

Select Debugger on the target environment setting page of the Controller Tester. Only a list of
debuggers supported is displayed, depending on the toolchain selected for the project.

Set the debugger to TRACE32.
b Freescale » CodeWarrior-MPCS5Sxx » 2.6 ¢ others » trace32

The setting items are displayed according to the selected information. The items you need to set when
using the TRACE32 debugger are shown in the table below.
Some of the settings are required.

TRACES32 executable file path. Each target has a different
trace32_exe_file_path executable file, so you need to make sure that the target
executable is the correct one. Required

Path to the binary file for loading into the target environment.
target_binary_path Check and enter the path where the target binary file is created in
your IDE or build script. Required.

Enter the chip name of the target you are using. It is used when
chip auto-generating a cmm script, so you need to enter the correct chip
name.

Custom cmm script file path. For targets that do not support
automatic generation of cmm scripts, you must write a script to set
the debugger and target usage environment, or enter the path to
the cmm script file you are using.

user_defined_cmm_script_file_path

Page 17 of 115



Suresofttech User Guides - 3.7_en

2.1.3. Step2: Run the target test

You must exit the running TRACE32 program before running the target test.
You can run a target test by selecting [Run Target Test] from the project context menu in the Test
Navigator view or by clicking the [Run] button in the Test View.

* [Run Target Test]

Tq Test Navigator 0% T 2 0
b [l test]
L Mew 3
2 Delete Delete
Rename... F2
s Import.
i3y Export.
Refresh F5
Close Project
Quality Management Tocls L
& Run Target Test
23 Import Target Test Log 2
* [Run]
Unit Test Integration Test

When you run the target test, the TRACE32 program runs. If the test is succeeded, the
TRACE32 program ends automatically.
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2.1.4. Debug the target test

1. After setting it as a target, right-click the test case in the ‘Unit Test’ view and click ‘Check Debug
Information’

2. Build the user project directly or execute the build script registered in the ‘target environment’
setting in the controller tester project
3. Verify that the build was successful

e

Restore the original source by opening the project in Controller Tester

After running Trace32, open the cmm script file (start.cmm) and execute ‘debug’
(Controller_Tester_project_path/.csdata/target/start.cmm)

Click the ‘step’ button to go to the first line of the target.cmm script

Add breakpoint to ‘Go.HII’ in target.cmm file

Click ‘Var’ > ‘Show Function’

Double-click after searching for the function to be tested

Add breakpoint at the beginning of the function

o

A L

—_— -

Click the ‘step’ button and confirm that the debugging point moves to the location specified in step
10.

12. ‘Var > ‘Show Local...” . Click to confirm that the value of the local variable changes

13. Run up to the debugging point
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2.2. PLS Universal Debug Engine (UDE)

Controller Tester can target test using the UDE debugger.

Controller Tester uses debugging scripts supported by UDE to run tests and get results in the target
environment.

A list of targets available for connection to UDE can be found on the PLS homepage.

Controller Tester uses the UDE workspace information to perform target tests. For this reason, users
must first create a workspace before performing a target test.

« Step1: Create a workspace in UDE IDE
» Step2: Setting target environment in Controller Tester
« Step3: Run the target test
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2.2.1. Step1: Create a workspace in UDE IDE

UDE can generate UDE workspaces from the UDE desktop IDE.

1. Create the workspace by selecting the configuration file suitable for the target used.

Select Target Configuration

Last Used Browse |

Folder to browse :

{UDE install path}WTargets¥ ﬂ

Additional Filter:

Files in folder : [ Show descriptions

Bl MXP XPC560P Mini Module with MPC5604F (Jtag)

Default Mew Copy Edit Remove

2. Click the [File]> [Load Program] button to load the binary file. At this point, select the binary file
built from the test code.
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File Edit Debug Show Views Tools Config W

[0 New Workspace CTRL+N
& Open Workspace... CTRL+O
kS Save Workspace CTRL+S
k2 Save Workspace As..

Save Workspace as Template...
H Save View Content As.. CTRL+ALT+S
= Close Workspace ALT+F4

Ell__oa d Program

. Connect Target System..

< Disconnect Target System..

Print Setup

Print CTRL+P

Recent Files

Recent Workspaces 4

Exit

3. Follow the instructions and press the [program] button to load the binary file into the target
according to the target settings. If the load completes successfully, the workspace setup is
complete. Click [Exit] to exit the dialog.

. UDE - FLASH/OTP Memory Programming Tool - Controller0.Core

—FLASH/OTP - Memary Dewvice

|PFLASH: 512 kByte OnChip FLASH ~| |¥ Enable Exit

aadip

Index | Start End | Size | ~ Erase ... | Ahout
0 000000000 0x00007FFF 32K
Ox00000000 Ox00000007 Help
Ox00000020 Ox000002FF
Ox00001000 Ox0000171A7 ety | General ...
Ox00002000 Ox00007FFF
1 0x00008000 0x0000BFFF 16K Hi Protect |
Ox00008000 Ox0000BFFF
2 Ox0000Ca00 0=0000FFFF 16K S\ Protect |
Ox0000C000 Ox0000FFFF
3 0x000710000 0x0001 7FFF 32K TestEmpty |
Ox00010000 0x00013F7E
4 nv%?'lq?gnqn?'lun m%ﬁ?‘quggg ’ 7K i Infor.. | Frogram All |
Fermawe All Femowe Sel. Setup ... | Werify Al |

See the manual provided by UDE for details.

Page 22 of 115



Suresofttech User Guides - 3.7_en

2.2.2. Step2: Setting target environment in
Controller Tester

Select Debugger on the Target Environment configuration page of the Controller Tester. Only a list of
debuggers supported is displayed, depending on the toolchain selected for the project.

Set the debugger to UDE.
b Freescale ¢ CodeWarrior-MPCS5Sxx » 26 » others ¢ ude

The setting items are displayed according to the selected information. The items you need to set when
using the UDE debugger are shown in the table below.
Some of the settings are required.

. Path to the binary file for loading into the target environment. Check and enter the
target_binary_path ) L . . . .
path where the target binary file is created in your IDE or build script. Required.

ude_project_file Path to the workspace project file (.wsx) generated by the UDE IDE. Required.

The default scripting language used by Controller Tester is visual basic script.
When the target configuration is complete, click the [OK] or [Finish] button. You are ready to execute the
target test.
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2.2.3. Step3: Run the target test

You must have exited the UDE desktop IDE to run the target test.
You can run a target test by selecting [Run Target Test] from the project context menu in the Test
Navigator view or by clicking the [Run] button in the Test View.

* [Run Target Test]

Tq Test Navigator 0% T 2 0
b [l test]
L Mew 3
2 Delete Delete
Rename... F2
s Import.
i3y Export.
Refresh F5
Close Project
Quality Management Tocls L
& Run Target Test
23 Import Target Test Log 2
* [Run]
Unit Test Integration Test

UDE debugging scripts can be written in languages such as C ++, .NET, and Perl. See
the UDE Automation Basics documentation included in the UDE manuals for other
supported languages that can be scripted.
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2.2.4. Debug the target test

No ok

@

. After setting it as a target, right-click the test case in the ‘Unit Test’ view and click ‘Check Debug

Information’

Build the user project directly or execute the build script registered in the ‘target environment’
setting in the controller tester project

Verify that the build was successful

Restore the original source by opening the project in Controller Tester

Select project after executing Pls Ude (.wsx file)

Select the output file built in step.2

Notice that the source file and function information contained in the output file are displayed on the
left navigation.

Select a source file containing the function to be tested and add breakpoints in the function
Press F5 to start from the entry point
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2.3. iSYSTEM winIDEA Debugger

Controller Tester provides the ability to run tests on your target environment and get results from it
automatically by using winIDEA debugging scripts.
The list of targets supported by winIDEA can be found on the iISYSTEM home page.

The execution of the debugging script requires the python SDK installed together when installing
winIDEA. If it is not installed, you can download it from the iISYSTEM SDK installation page. Also, you
should check the version of winIDEA you use if it supports the SDK. The debugging script provided by
Controller Tester is based on python 3.3.

This document describes the process from creating a project in winlIDEA to running a target test in
Controller Tester. The iSYSTEM BlueBox iC5000 Unit debugger and NXP’s MPC56xx target are used for
the examples.

* Preparation for use of iISYSTEM winIDEA
« Step1: Creating and setting up a winIDEA workspace

» Step2: Setting target environment in Controller Tester
» Step3: Run the target test

Page 26 of 115


https://www.isystem.com/support/supported-chips-overview.html
https://www.isystem.com/support/supported-chips-overview.html

Suresofttech User Guides - 3.7_en

2.3.1. Preparation for use of iSYSTEM
winlDEA

Target testing with winIDEA in Controller Tester requires a debugger that winIDEA supports.
Before running the target test, you need to create a winIDEA workspace and connect the debugger for
use to the PC with Controller Tester.
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2.3.2. Step1: Creating and setting up a
winlDEA workspace

1. After running winlDEA, create a new workspace by selecting [File]> [Workspace]> [New
Workspace ...] from the top menu. Additional workspace settings are required to use the
workspace you create for the Controller Tester target test.

| w| winIDEA

File Tools Window Help
d New.. Ctrl+N
& Open. Ctrl+O
=

@ Save All

o

=

Select Workspace...

Workspace

& Open Workspace...

Source Control 4

2. First, go to the top menu, select [Hardware]> [Hardware...], and then select the type of the
connected BlueBox in the [Hardware Type] tab.
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Hardware Configuration *

Hardware Type  Communication

Hardware

iC5000, TAG2k w

System Configuration. ..

3. Next, set the communication method in the [Communication] tab, and press the [Test] button to
check the connection to the debugger. Please refer to the iSYSTEM BlueBox manual for
instructions on how to connect the debugger device depending on the communication method.

Hardware Configuration >

Hardware Type Communicaticn

Port
@uss
) TCR/IP IP addr Port 5313
Use global discovery on UDP port 58371
BRIDGE Bridge Configure...

Device

n IJSE and TCP connections #12345 notation can be used to
nnect to device with serial number 12345

SB: For optimum streaming performance:

- Always use quality cables
- Avoid hubs
- Perform comm. test from different host PC ports

4. Click [Hardware]> [Use Software Breakpoints] on the top menu to activate it, and then select the
target type to use in the [CPU] of [Hardware]> [Emulation Options...].
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E] demo_workspace - winlDEA
File View Hardware Debug Test Tools Window Help

n Project Hardware... E —
= x |Filte License... o
=] Initialize =
E Emulation Options..
2 CPU Options. >
e Use Software Breakpoints @
= Use Hot Attach I__E
B =
FLASH » »E
|
= ELASH Setup.. _
— 9
Analyzer Setup..
Tools...
= Options...
Emulation Cpticns x

Hardware CFPU Initialization Initialization After Download

Famil PODACARD fITAG CPU |
MPC 56048
MPC5604C
| CPUSetp.. |
| SetDefaut | m
MPCS&05E8
MPC 56056k
MPC5506E
MPC 55066k
MPC 56065
MPC5507E W
RANT CS T TIRA
CPU variant
(default) R

* The specific options you need to set for each target may vary.

5. After the debugger setup is complete, you need to register the binary path of the software under
test in the workspace. First, build the source code under test to generate the binary. Then from
winIDEA’s top menu [Debug]> [Files for Download ...], select [New...] and add the binary
generated.
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Download X

Download Files Options Target Download SMP  Endian VLE  Overlays

Path Type Offset
MPC5604P_Example¥tbintinternal_FL... ELF r

MNew... Remove Properties...

Memory area | default o

[ ]include project output file

Default file for debugging linternal FLASH.elf w

6. When everything is set up, save the workspace to create a winIDEA workspace file (.xjrf). The
workspace file is used to configure the target test using winIDEA in Controller Tester.
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@ demo_workspace - winlDEA

File View Hardware Debug Test Tools Window Help
0 New. Ctri+N | I .
& Open. Ctrl+0O ~
Close Ctrl+F4 -
| Save Ctrl+
e i '
@ Save All o
A Te e oz
m B o Lo [;E
@ r Ctrl+F N
Select Workspace... T
Workspace 3 New Workspace...
Open Workspace...
Source Control = pen o obe
@  FEind In Files.. Save Workspace Template...
Exit Alt+E4 Close Workspace

You are now finished creating the winIDEA workspace for the target test.
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2.3.3. Step2: Setting target environment in
Controller Tester

Select a debugger in the [New Project] wizard of the target test project or [Target environment settings]
of the project properties on Controller Tester. The list of selectable debuggers depends on the toolchain
selected for the project.

Set the debugger to BlueBox.
b Freescale b CodeWarrior-MPCS5xx » 2.6 b others ¢ bluebox

The fields to be set are displayed according to the selection. If you are using BlueBox, the fields are
shown in the table below.
Required fields are displayed in red in Controller Tester.

winidea_binary_path The winIDEA execution file(winIDEA.exe) path. Required.

winidea_workspace_file_path The path of the workspace file (.xjrf) created by winIDEA. Required.

The default scripting language provided by Controller Tester is python. If you use a custom debugging
script, you need to write it in python to work properly. If you write in other languages, refer to the
iISYSTEM homepage to install additional SDKs.

When the target environment settings are complete, click the [OK] or [Finish] button. Now you are ready
to run the target test.
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2.3.4. Step3: Run the target test

You can run a target test by selecting [Run Target Test] from the project context menu in the Test
Navigator view or by clicking the [Run] button in the Test View.

* [Run Target Test]

Tq Test Navigator =
b |k teest]
L Mew >
L Delete Delete
Rename... F2
= Import..
5 Export.
Refresh F5
Close Project
Quality Management Tools 3
& Run Target Test
=3 Import Target Test Log r
* [Run]
Unit Test Integration Test

* Target tests cannot be run if winIDEA is running. You must exit winIDEA before running
the target test in Controller Tester.
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2.3.5. Debug the target test

1. After setting it as a target, right-click the test case in the ‘Unit Test’ view and click ‘Check Debug
Information’

2. Build the user project directly or execute the build script registered in the ‘target environment’
setting in the controller tester project

Verify that the build was successful

Restore the original source by opening the project in Controller Tester

After running winIDEA, select the workspace containing the built project (.xjrf file)

Download to binary file target by selecting [Debug]> [Download]

Debugging mode by pressing the Run button at the top

Double-click [Project]> [Functions], move to the function location, and set the debugging point
where you want

9. Press F5 to proceed debugging

© N OR®
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2.4. IAR Embedded Workbench C-SPY
Debugger

Controller Tester provides the ability to automatically run tests and get results in the target environment
through the IAR Embedded Workbench C-SPY debugging function.
The list of targets supported by C-SPY can be found on the |IAR website.

To test a target with the IAR Embedded Workbench C-SPY in the Controller Tester, you need a C-SPY
compatible debugging probe. You need to create an IAR Embedded Workbench project and connect the
debugging probe to be used with the PC where Controller Tester is installed before performing the target
test.

The list of debugging probes provided by IAR can be found on the homepage.

+ Step1: Creating an IAR embedded workbench project
» Step2: Setting an IAR project

+ Step3: Setting target environment in Controller Tester
» Step4: Run the target test
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2.4.1. Step1: Creating an IAR embedded
workbench project

1. Click [File]> [New Workspace] to create a new workspace and then click [Project]> [Create New
Project...] to create a project file (.ewp). When a project file created, the project name is displayed
in the [Workspace] view of the IAR Embedded Workbench.

Waorkspace * 0 X

Debug e

Files O .
® sample_project-De... «

2. Next, you need to add the source files under test to the project. Right-click on the project, click
[Add]> [Add Files... ] and add the source files to be tested. The added source files are displayed in
a hierarchical structure in [Workspace] view.

Waorkspace v 0 X
Debug e
Files o .
c @ sample_project-De... +

rnain.c
B Output
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2.4.2. Step2: Setting an IAR project

If you created a project, you need to configure the project to use the C-SPY debugging feature. Right-
click on the created project and select [Options ...].

User Guides - 3.7_en

1. First, set [Processor variant] in [General Options]. For example, for ARM’s STM32F429IG target,
select Device and select a name that matches the target from the target list on the right.

Options for node "sample_project” Cypress 2]
Epscn >
EtaCompute 3
Category: Faraday >
Fujitsu >
HDSC >
Runtime Checking ]
C/C++ Compiler Library Options 2 MISRA-C:2004 MISRA. Hilscher 23
Assembler Target Output Library Configuration Library Holtek ’
Output Converter Iimean s
Custom Build Processor variant
Build Actions Lapis > BlueMRG >
Linker Ocore RN - Linear > Other >
Debugger
i Mone i
Simulator @ Device ‘ | Maxim > SPEAT > ST STM32F429AG
cAD1 Ocwsispack | Nome Mediatek > STM32F0 > ST STM32F420A)
-Pacl
:E":ISS pap Microchip > STM32F1 > ST STM32F429BE
erver
et Endian mode Fleating point settings [HERETES ’ Sk ’ ST SEE R
-Link/3-Trace ) Microsermi > STM32F3 > ST STM32F4208]
T1 stelaris ® Little FPU None
s Orig Milandr > sTM3ERE o STM32F401 > ST STM32F429IE
PE micro e D registers MindMation > STM32F7 3 STM32F405 >
TT*;NK - MitsubishiElectric > $TM32G0 » STM32F407 » ST STM32F429I1
Party D
HLS;; e Netsilicon > STM3264 > STM32F410 > ST STM32F429NE
108 P Extencion Trustzene Nordicsemi > STM32G8 > STM32F411 > ST STM32F429NG
Mode | Secure > > >
Advanced SIVID (NZOR) Nuvoton STM32HT STM32F412 ST STM32F420MI
NXP > STM32L0 > STM32F413 > ST STM32F429VE
ONSemiconductor > STM32L1 > STM32F415 > ST STM32F420VG
Cancel Qorvo > STM32L4 > STM32F417 > ST STM32F420V
Redpine > STM32L4+ > STM32F423 > ST STM32F420ZE
Samsung > STM32MP1 > [simazedze S T sTMazrazoz)
siliconLaboratories > STM32W > STM32F437 >
Socle > STM32WB > STM32F430 >
Sonix > STRY > STM32F446 >
TexasInstruments > STM32F479 >

2. Second, go to the category [Debugger] and select the debugging probe you want to use in the
[Driver] field. Set the details in the Debugging Probe section at the bottom of the [Debugger]
category, depending on how the selected debugging probe and PC are connected.
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Cateqary:

Options for node "sample_project”

Pt

General Options

Static Analysis

Runtime Checking
CfC++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Debugger

CADI

CMSIS DAP
GDE Server
I-et
Jink/1-Trace
TI Stellaris
Mu-Link

PE rnicra
ST-LIMNK
Third-Party Driver
TI MSPFET
TI XDS

Setup  Download

Diriver

Setup macros

[ 1Use macre file(s)

Device description file
[1Cverride default

Images Extra Options Multicore

Run to

|main

Factom Settings

If I-jet is selected, select [I-jet] at the bottom of the [Debugger] category to set details. For a
description of each setting tab, refer to the IAR debugger manual you want to use.
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Options for node "c_proj"

Cateqgory:

s

General Options
Static Analysis
Runtime Checking
CfC++ Compiler
Aszembler
Output Converter
Custom Build
Build Actions
Linker
Debuagger
Simulator
CADI
CMSIS DAP
GDE Server
1-Link/J-Trace
TI Stellaris
Mu-Link
PE micro
STINK
ThirdParty Driver
TI MSPFET
TI XD5

ISE‘tUF" Interface  Trace Breakpuintsl

Factory Settings

Reset
‘Cunnect during reset {default) e
Dwration: 300 | s Delay after: 200 | ms
Target power Ernulator
Erom the probe [ Always prompt for probe
P selection
Leave on after debuggin
® 99'ng Serial no

() Switch off after debugging

[]Log communicaticn

$PROJ_DIR$Wcspycomm.log

Cancel

Now you are done creating and setting the IAR project for target testing.
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2.4.3. Step3: Setting target environment in
Controller Tester

Select a debugger in the [New Project] wizard of the target test project or [Target environment settings]
of the project properties on Controller Tester. The list of selectable debuggers depends on the toolchain
selected for the project.

When creating a project using the IAR toolchain, the debugger must be set to ide to use the IAR C-SPY

debugging feature.
¥ AR ¥ ARM-Compiler ¥ 5x b others ¢ ide

The fields to be set are displayed according to the selection. The fields for C-SPY are as shown in the
table below.
Required fields are displayed in red in Controller Tester.

The path to the debug.general.xcl file required when using the IAR
Embedded Workbench C-SPY debugger. When creating an IAR
project, the project file (.ewp) is automatically created in the [setting]
folder in the saved location. Required.

cspy_debug_general_xcl_file_path

Path to the debug.driver.xcl file required when using the IAR
Embedded Workbench C-SPY debugger. When creating an IAR
project, the project file (.ewp) is automatically created in the [setting]
folder in the saved location. Required.

cspy_debug_driver_xcl_file_path

When the target environment settings are complete, click the [OK] or [Finish] button. Now you are ready
to run the target test.
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2.4.4. Step4: Run the target test

You can run a target test by selecting [Run Target Test] from the project context menu in the Test
Navigator view or by clicking the [Run] button in the Test View.

* [Run Target Test]

Tq Test Navigator =
[ |l test|
L Mew >
L Delete Delete
Rename... F2
= Import..
5 Export.
Refresh F5
Close Project
Quality Management Tools 3
& Run Target Test
=3 Import Target Test Log r
* [Run]
Unit Test Integration Test
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2.4.5. Debug the target test

1. After setting it as a target, right-click the test case in the ‘Unit Test’ view and click ‘Check Debug
Information’

2. Build the user project directly or execute the build script registered in the ‘target environment’
setting in the controller tester project

3. Verify that the build was successful

4. After IAR Workbench run, select the workspace containing the built project (.eww file)

5. Select the source file with the function to be tested in the workspace view, and click the left side of
the line to add the debugging point

6. Right-click the project in the workspace view and open ‘Options ..." to check the Run to option
check in the Debugger item and check that it is designated as ‘main’

7. Click the Download and Debug button at the top to start from main

8. Press F5 to proceed to the debugging point to debug
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2.5. Texas Instruments Code Composer
Studio (CCS v4 and later)

Controller Tester can run target tests using the Code Composer Studio debugger. Controller Tester uses
debugging scripts supported by Code Composer Studio (since version 4.x) to run the tests in target
environment and get results. Check the Code Composer Studio manual for a list of debugging devices
you can connect to and use with Code Composer Studio.

This document describes how to use Code Composer Studio debugger with following three steps.

» Step1: Create a project in Code Composer Studio
» Step?2 : Setting target environment in Controller Tester
» Step3: Run the target test

The example uses Spectrum Digital’s XDS560v2 as a debugger and Texas Instruments’ TMS320 as
target device.
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2.5.1. Step1: Create a project in Code
Composer Studio

1. Run Code Composer Studio and create a new project. Select [File]-[New] from the top menu and
select the desired project type. In this case, click [CCS Project] to create a project. After entering
the target and debugger information used, click [Verify] to confirm that the connection is

successful.

88 New CCS Project O X

New CCS Project @

Create a new CCS Project.

Target: <select or type filter text= ~ [#TMS320F28335 ™

Verify...

2. After verifying the debugger and target connections, enter the remaining settings. The example
uses the C2000 Ti compiler. When you click [Finish], the CCS project is created in the workspace.
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4 C28XX [C2000]

Project name: test

Use default location

Location: | C:#cestudio wsitest Browse...
More...
» Tool-chain
~ Project templates and examples
type filter text Creates an empty project initialized

for the selected device. The project
will contain an empty ‘'main.c’
source-file.

~ [5 Empty Projects ”
& Empty Project
‘& Empty Project (with main.c)
& Empty Assembly-only Project
& Empty PowerSuite Project

& Empty RTSC Project

—

< >

Open Resource Explorer to browse a wide selection of example projects..

Open Import Wizard to find local example projects for selected device...

® < Back Mext = Cancel

Code Composer Studio supports several more debuggers in addition to the built-in debuggers from
Texas Instruments.

TI XDS USB (Code Composer Studio default)
BlackHawk JTAG emulator

Spectrum digital

MSP430 USB

MSP432 USB

Tiva/Stellaris ICDI

o0k N =

Controller Tester controls the debugger supported by Code Composer Studio with javascript. You can
select the target and debugger details from the Project Settings screen in Code Composer Studio.
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2.5.2. Step2 : Setting target environment in
Controller Tester

1. Creat a CodeScroll Controller Tester project. For more information to create the project, refer to
Texas Instruments Code Composer Studio in this document.

2. Right-click on the project in test navigator view and select [Properties] — [Target test] — [Target
environment settings]. You can set up target environment in [Target environment settings]. Setting
fields and the list of selectable debuggers depend on the toolchain selected for the project.

3. Select a debugger in [Target environment settings] of Controller Tester. This example selects IDE

debugger to use Code Composer Studio debugger.
BTl M C2000 » 6.2 ¢ TMS320F28x Bk ide

4. Enter needed informations on [Build] tab of [Target environment settings] for Code Composer
Studio build. Following fields need to be filled and these are necessary.

Properties for CCStest O X
type filter text (i) When running the target test, it will build the test co.lly by filling out the required fields on the Run tab. = o o
Inclusion and Exclusion .
Infa b Tl » C2000 » 6.2 ¢ TMS320F28x M ide Import Target Environment Settings
~ Target test Settings
Target environment set ; h
Tt —— [Juse build script
Build Mame Value
Run use_stdio_header false
etc. use_std_string_header false
ide_directory_path CH¥ccs1011¥ccs
workspace D:#CCSworkspace
project_name test
toolchain_kind ti
Mame: ide_directory_path | Value: |C:’Hcc51l}1 18ecs Browse...
Description: | The path to the
directory where Code
Cempaoser Studic ide
is installed
< >
Apply and Close Cancel

» Fileds of [Build] tab
ide_directory_path Directory path of Code Composer Studio ex) C:\ti\ccs930

workspace Directory path of Code Composer Studio workspace

project_name Project name analyzed by Controller Tester

5. Enter needed informations on [Run] tab of [Target environment settings] for running target tests.
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Following fields need to be filled and these are necessary.

[& Properties for cCs O *
type filter text When running the target test, it will build and run the test code. Qroorw
Inclusion and Exclusion .
Info P Tl » C2000 ¢ 6.2 ¢ TMS320F28x » ide Import Target Environment Settings
~ Target test Settings
Target environment set [
5 Test Analysis Mame Value
Build ccxml_path C:#UsersWSURE®workspace_vO#CCSTestwtargetConfigsWTMS320F283..
Run target_binary_path CUserswSUREWworkspace vOWCCSTestWDebugwCCSTest out
*
etc. debug_probe
cpu_name
Name: cpu_name | Value: ||
Description: | The name of the cpu
that specified after
the debug probe in
project properties->
Debug-> Device.
ex)Ceen: If
debug_probe is
selected as *,
cpu_name must alse
be entered as *. It is
case sensitive.
< >
Apply and Close Cancel

* Fields of [Run] tab

Enter a path of Code Composer Studio target configuration file. Check the
ccxml_path project path and target name. File name is the target name selected in
Code Composer Studio ex) project-path\targetConfig\target-name.ccxml

. Enter a path of binary file created during build in Code Composer Studio.
target_binary_path . .
ex) project-path\Debug\project-name.out

Refer to front of /" in [Device] of Code Composer Studio properties and
debug_probe enter a target device name. (Spectrum Digital XDS560V2 STM USB
Emulator in example shown below)

Refer to back part of ‘/’ in [Device] of Code Composer Studio properties

cpu_name . :
and enter a target device name. (C28xx in example shown below)

* Code Composer Studio properties
o Right-click Code Composer Studio project and select [Properties] — [Debug] — [Device]

Debug

debug_probe Cpu_name

Device f5pectrum Digital XDS560VE STM USE EmulatorfiC2 80

* When only one debugger is connected to the target, debug_probe can be left as the
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default (*). For single core cpu, you do not need to set cpu_name.

6. After finishing target environment settings, click [Finish] button. You are ready to do target tests.
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Before running the target test, you should stop using the workspace where the project you want to build
is located. If you are using a workspace in the IDE, target testing does not work properly.
You can run a target test by selecting [Run Target Test] from the project context menu in the Test

Navigator view or by clicking the [Run] button in the Test View.

* [Run Target Test]

. [Run]

!

Tq Test Navigator =R
b |l test]
L Mew 3
3 Delete Delete
Rename... F2
= Import.
&g Export..
Refresh F5
Close Project
Quality Management Tools 2
& Run Target Test
=y Import Target Test Log [
Unit Test Integration Test

If Code Composer Studio is running during target test execution, a compilation error
occurs.

* For more information on debug scripting in CCS, see the Texas Instruments home page.
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2.54. Debug the target test

1. After setting it as a target, right-click the test case in the ‘Unit Test’ view and click ‘Check Debug
Information’.

2. Run in debugging mode in Code Composer Studio.

Click [File] > [Open] File in Code Composer Studio.

4. Select the source file_number.c file with the function to be debugged in the
Controller_Tester_workspace_path/.metadata/.plugins/com.codescroll.ut.embedded/project_name/
TestFixture/cs

5. Add breakpoint where you want to debug

6. Run Debug

w
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2.6. Microchip MPLAB IDE

This document describes how to run target tests using the Microchip MPLAB IDE in three steps.

» Step1: Debugger script settings
» Step2: Setting target environment in Controller Tester
» Step3: Run the target test
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2.6.1. Step1: Debugger script settings

In order to perform the target test in Controller Tester, the mdb.bat file included in MPLAB must be
modified so that the log output from the debugger can be saved in a file format.
The mdb.bat file path is as follows.
For windows 32 bit
e C:\Program Files\Microchip\MPLABX\vn.nn\mplab ide\bin\mdb.bat
For windows 64 bit
* C:\Program Files (x86)\Microchip\MPLABX\vn.nn\mplab ide\bin\mdb.bat

Modify the code in the last line of the mdb.bat file as follows.

before modification
"%jdkhome:exe =exe%" -Dfile.encoding=UTF-8 -jar "%mdb jars" %1
after modification

call "%jdkhome:exe =exe%" -Dfile.encoding=UTF-8 -jar "%mdb jar%" %1 >> %CT TAR
GET_PATH%\mdb log.txt

' Microchip MPLAB has a Korean encoding issue, so you should not include Korean in the
Controller Tester workspace or project name.
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2.6.2. Step2: Setting target environment in
Controller Tester

Select the debugger in the target test project creation wizard in Controller Tester or in the target
environment settings in the project properties. The list of debuggers to choose from depends on the
toolchain selected when creating the project.

Set the debugger to ide.
B Microchip b XC16 » others B MPLAB-PIC » ide

Setting items are displayed according to the selected information.
Required fields are displayed in red in Controller Tester.

ide_directory_path The path to the directory where Mplab ide is installed. Required.
project_directory_path The directory path of the project. Required.

The path to the make.exe file. Just enter the path to make.exe used when

make_path D . .
building in the mplab project. Required.

Binary file to be uploaded to the target (binary location generated during build).

target _bina ath
geL WP Required.

You can select the debugger tool information (select among ICD3, ReallCE, PICkit3,

debugger_tool ) . )
SIM, PM3, LicensedDebugger, LicensedProgrammer, SK). Required.

chip Product name of the chip under test (ex..dsPIC33EP512MU814). Required.

In order to perform the target tests in Controller Tester, the mdb.bat file must be modified as in Step1.
When the target environment setting is finished, click the [OK] or [Finish] button. You are ready to
perform target testing.
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2.6.3. Step3: Run the target test

You can run a target test by selecting [Run Target Test] from the project context menu in the Test
Navigator View or clicking the [Run] button in the Test View.

* [Run Target Test]

Tq Test Navigator =
[ |l test|
L Mew >
L Delete Delete
Rename... F2
= Import..
5 Export.
Refresh F5
Close Project
Quality Management Tools 3
& Run Target Test
=3 Import Target Test Log r
* [Run]
Unit Test Integration Test
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3. Target Build Guide

CodeScroll Controller Tester guides you through building target test code using target project
information.

* |AR Embedded Workbench IDE

» Texas Instruments Code Composer Studio
+ CodeWarrior IDE

» Hightec Development Platform IDE

« Tasking VX IDE

* Renesas CS+ IDE

+ MPLAB X IDE

* Microsoft Visual Studio

+ GNU Compiler
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3.1. IAR Embedded Workbench IDE

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an IAR Embedded Workbench, enter the required information in the Analysis and Build tab of
the target preferences and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

* Analysis tab

cpu CPU of target that can be selected from Core of Processor variant

* Build tab

Installation path of the IAR Embedded Workbench IDE ex. C:\Program

ide_directory_path
Files (x86)\IAR Systems\Embedded Workbench 8.4

project_file_path Project file (.ewp) path of IAR Embedded Workbench

If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester

builds the target test code.

* When using the 10 function of stdio.h, it is necessary to change the library settings.
Right click on the project in the workspace -> Options -> General Options -> Library
Configuration -> Library tab and change it to Full.
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Options for node "test” *
Categary
General Optons
Static Analysis
Runtime Checking
CfC++ Compiler Library Options 2 MISRA-C:2004 MISRA-C:1998
Assembler Target Output | Library Configuration |  Library Options 1
Output Converter
Custom Buld Library: Description:
::ifm o |Fu|| W Use the full configuration of the C/C++ runtime
library. Full loczale interface, C locale, file
Debugger descriptor support, multibytes in printf and scanf,
Simulator and hex floats in strtod.
CADI
CHSIS DAP Configuration file
DB Server - : —
Lt STOOLKIT_DIR$Winc#cwDLib_Config_Fullh
Jiink/]-Trace
1 Stellarie (L] Enable thread support in library
Mu-Link Library low-level interface implementation CMSIS
PE micro (@) None stdout/stderr
STLINK Use CMSIS
Third-Party Driver () Semihosted Via semihosting DSP lbrary
TIMSPFET () IAR breakpoint Via SWO
TI1XDS
ok | Cancel
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3.2. Texas Instruments Code Composer
Studio

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an Code Composer Studio, enter the required information in the Build tab of the target

preferences and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

[&8 Properties for CCStest O >
type filter text () When running the target test, it will build the test co._lly by filling out the required fields on the Run tab. oo - -
Inclusion and Exclusion ]
Infa b Tl P C2000 » 6.2 » TMS320F28x b ide Import Target Environment Settings
~ Target test Settings
Target environment set - -
et T [Juse build script
Build Mame Walue
Run use stdio_header false
etc. use_std_string_header false
ide_directory_path C:Wees1011#ees
workspace D CCSworkspace
project_name test
toolchain_kind ti
MName: ide_directory_path | Walue: |C:'Hcc51 011Wccs Browse...
Description: | The path to the
directory where Code
Compaser Studio ide
is installed
< >
Apply and Close Cancel
* Build tab

ide_directory_path Directory path of Code Composer Studio ex.C:\ti\ccs930
workspace Path to workspace directory in Code Composer Studio

The name of the Code Composer Studio project to be analyzed by

project_name
Controller Tester

If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
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builds the target test code.

! If Code Composer Studio is running during execution, a compile error occurs.
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3.3. CodeWarrior IDE

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an CodeWarrior project, enter the required information in the Build tab of the target preferences
and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

e Build tab

Path to CodeWarrior IDE ex. C:\Program Files (x86)\Freescale\CW for

o h
de_directory_path \ cxx and MPC56xx 2.10, C-\Freescale\CW MCU

ide_version Classic or Eclipse(for MCUs)

. . In the case of Classic, the .mcp file named when creating the project, and
project_file_path ) i ) i ) i
in Eclipse, the .project file created when creating the project.
If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
builds the target test code.
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3.4. Hightec Development Platform IDE

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an Hightec IDE project, enter the required information in the Build tab of the target preferences
and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

» Build tab
ide_directory_path Path to Hightec IDE ex. C:\HIGHTEC\toolchains\arm\v4.6.5.0
project_directory_path Path of project directory created by HighTec IDE
If you click the Done button on the target preference page without writing all the contents or if the path

has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
builds the target test code.
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3.5. Tasking VX IDE

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an Tasking VX IDE project, enter the required information in the Build tab of the target
preferences and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

» Build tab
ide_version Version of Tasking VX IDE
makefile_path Path of makefile created in Tasking VX IDE project

] . Path to the directory where Tasking VX IDE is installed ex. C:\Program
ide_directory_path _.
Files (x86)\TASKING\C166-VX v3.1r2

If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
builds the target test code.
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3.6. Renesas CS+ IDE

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an Renesas CS+ IDE project, enter the required information in the Build tab of the target
preferences and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

e Build tab

Directory path of Renesas CS + IDE ex. C:\Program Files (x86)\Renesas

ide_direct th
Ice_cireclory_pa Electronics

ide_kind IDE kind(CS+)

This is only necessary for the Renesas HEW IDE, so you do not need to

k th
workspace_pa enter it in CS +.

project_file_path  Project file path created by Renesas CS+(.mtpj)

If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
builds the target test code.

* When exporting test codes from Controller Tester, some reference relative paths.
To reference this path when building in the Renesas CS+, add an environment variable.
- Add below paths at property of Build Tool-> Compile Options -> Preprocess ->
Additional include paths
(CTWORKSPACE) \.metadata\.plugins\com.codescroll.ut.embedded\ CT project name
\TestFixture
(CTWORKSPACE) \.metadata\.plugins\com.codescroll.ut.embedded\ CT project name
\TestFixture\cs
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0 S o P 4| e T v e an

Fath Edit =

Fath(One path per one lin): 14

Y'com codescroll ut embedded W RenesasCSPlusRLTE_2'W Test Fisture
¥com codescroll ut. embedded WhRenesasCSPlusRL7E W Test Fixturetes|

Browse...

[ ] Permit non-existent path
Include subfolders automatically

Flaceholder:

Placeholder Value 2

ActiveProject Dir C:iUses WSUREW Documents™WTEST

ActiveProjectMame  TEST

BuildModeMName Default Build

MainPraject Dir CAUsesWSUREW Documents™WTEST

MainProjectMame  TEST W

£ >
OK || Cancel || Heb
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3.7. MPLAB X IDE

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an MPLAB X IDE project, enter the required information in the Build tab of the target
preferences and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

e Build tab

Installation path of MPLAB X IDE ex. C:\Program Files

ide_director ath
- =t (x86)\Microchip\MPLABX\v5.35

project_directory_path Project directory path created in MPLAB X IDE

If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
builds the target test code.
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3.8. Microsoft Visual Studio

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an Microsoft Visual Studio project, enter the required information in the Build tab of the target
preferences and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

e Build tab

Installation path of Microsoft Visual Studio ex. C:\Program Files

ide_director ath
- Y_PaM . 86)WMicrosoft Visual Studio 10.0

build_configuration Configuration and platform to test the target solution ex. Release  Win32

sin_path File path of target solution (.sin file)

If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
builds the target test code.
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3.9. GNU Compiler

The target preference page is automatically filled in according to the tool chain selected by the user. The
type of debugger you can choose depends on your toolchain analysis settings.

To build an GNU Compiler code, enter the required information in the Build tab of the target preferences
and click Done.
The contents to be filled out are as shown in the table below, which is mandatory.

e Build tab

makefile_path Path of user-made makefile

If you click the Done button on the target preference page without writing all the contents or if the path
has been changed, you can set it again at ‘Right click on the project in the test navigator-> Properties->
Test target-> Target environment’.

After setting the target environment and clicking the Run button in the unit test view, the controller tester
builds the target test code.
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4. Sharing Projects with Other Users

You can share the CodeScroll Controller Tester projects with others.
Controller Tester 3.3 or later uses [Export Project] and [Import Project] functions.

* Guide to Share Projects
* Guide to Share RTV Projects
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4.1. (Ver.3.3 or later) Guide to Share Projects

From Controller Tester 3.3, you can easily share a project with the [Export Project] and [Import Project]
functions.

» Export project
» Import project
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4.1.1. Export project

You can export projects, including project setup and testing.

1. On the main menu, click [File] > [Export]. The Export Wizard opens.
, File | Edit Search Project Target Window

Mew ¥
Close Ctri+wW
Close All Ctrl+Shift+W
Save Ctrl+5
Save All Ctrl+Shift+5
Rename... F2
Refresh F5

Switch Workspace...

Import....
Export...
Properties Alt=Enter

B E

Exit

2. Click [General] > [Export Project]. B

B eport | *
Select ﬁ
Export the project, including project settings and tests. H

Select an export wizard:
type filter text

» [= Coverage
w [= General
|= Export Project
¥ [= Metrics
s [ Preferences
y [= Test

= Back Mext = Finish Cancel

3. After selecting the project to export and the path to export, click the [Finish] button.
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Suresofttech

B Fxport Project

Export Project
Export the project, including project settings and fests.

Project:
=2 study_sample

Select All

Deselect All

1 of 1 selected.
Options

O include Toolchain
Oinclude Source File

Path: | C:WUserswhikim#Desktop Search...

= Back Mext = Cancel

» (Ver.3.7 or later) When you export a project, you can export it including the toolchain and

source files.

4. You can see that there is a folder containing the exported project name in the exported path.
Compress the folder and move it to the computer of the user you want to share.
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4.1.2. Import project

Using the Import Project function, you can import a project exported from another PC into the
workspace.

Import general C/C++ Project

1. Click [File] > [Import] in the main menu. The Import Wizard opens.
, File | Edit Search Project Target Window

Mew ¥
Close Ctrl+w
Close All Ctrl+5Shift+W
Save Ctrl+S
Save All Ctrl+5hift+5
Rename... Fe
Refresh F5

Switch Workspace...

Import...
Export...

C- |

Froperties Alt+Enter

Exit

2. Click [General] > [Import Project] and then click the [Next] button.

Click the [Browse] button to find the directory corresponding to the exported project.

4. When you select a directory, the toolchain is automatically selected from the project information to
be imported. If a project with the same name already exists in the workspace, you need to modify
the project name.

w
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Project name

Location:

Select Teolchain

Import m] X
Import a Project =
Import the exported project
7|
Project directory: ‘ C:#Usersthikim#Downloads#test_vs201 3_tch_src_export_imported2_20220428102501 | | Search... ‘

‘test_v52013 tch_sre_export_imported|

‘ C:#tUsersithikim#Desktopwct workspace

Default Toelchain . Description

hyeintoolchain

targetTeolchain

GCC 4.7 (32bit) MNELE FEERAsUOL

GCC 5.3 (32bit) IHEOE HHEZEULL

Toolchain Setting
Options
-] Include Teolchain
[ Include Source File
[ <Back [ next> || Fnh

User Guides - 3.7_en

+ (After Ver.3.7) If the directory contains a toolchain or source codes, its options are checked
automatically.

% |f there is no toolchain with the same name as the toolchain of the project to be
imported, you must first export and then import the toolchain of the project to be
imported. For details, see [Import Toolchain] and [Export Toolchain] in the CodeScroll

Controller Tester document.

5. Click the [Next] button.

6. You can check the source path included in the project to be imported. Invalid paths are marked in
red and can be modified by clicking on the path window.
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. Import
Check the paths included in the project -~
/v, Invalid path: 15/15

Path(click to edit):

C\Users\seo hyunji\Desktop'target plugintzlib-1.211%zlib-1.2.11N\adler32.c
C\Users\seo hyunji\Desktophtarget plugintzlib-1.2.11%zlib-1.211Nere32.c
C\Users\seo hyunji\Desktopitarget plugintzlib-1.2.11%zlib-1.2. 11\ deflate.c
C\Users\seo hyun)i\Desktopitarget plugintzlib-1.2.11%zlib-1.2.11\gzclose.c
211\gzlib.c
C\Users\seo hyunji\Desktop\target plugintzlib-1.2.11%zlib-1.2.11\gzread.c
Ch\Users\seo hyunji\Desktop\target plugintzlib-1.2.11%zlib-1.2.11\gzwrite.c
C\Usersiseo hyunji\Desktop\target plugintzlib-1.2.11%zlib-1.2 11\infback.c
C\Usershseo hyunji\Desktop\target plugintzlib-1.2.11%zlib-1.2 11\inffast.c
C\Users\seo hyunji\Desktopttarget plugintzlib-1.2.11%zlib-1.2 11\inflate.c
C\Users\seo hyunji\Desktopitarget plugintzlib-1.2.11%zlib-1.2 11\inftrees.c
C\Users\seo hyun)i\Desktopitarget plugintzlib-1.2.11%zlib-1.2. 11 trees.c
C\Users\seo hyun)i\Desktopitarget plugintzlib-1.211%zlib-1.2.11\uncormpr.c
C\Users\seo hyunji\Desktop\target plugintzlib-1.2.11%zlib-1.2.11\zutil.c
C\Usershseo hyunji\Desktop\target plugintzlib-1.2.11%zlib-1.213\ compress.c

Ch\Users\seo hyunji\Desktop'\target plugin\zlib-1.211"zlib

7. If there is an invalid path, modifying one file path automatically modifies the associated file path.
At this time, you can check the number of modified routes at the top.
.]mporl

Check the paths included in the project -~
(1) Invalid path: 0/15
7|

15 paths have been resolved.

Path(click to edit):

C\Users\wagrant\Desktop\sourcelzlib1 211\zlib-1.211\adler32.c
Ch\Users\wagrant\Desktop\sourcetzlibl 211\zlib-1.2 11\ compress.c
C\Users\wagrant\Desktop\source\zlib1211\zlib-1.211Nerc32.c
C\Usersh\wagrant'\Desktop\source\zlib1 211'\zlib-1.2 11" deflate.c
C:\Users\wagrant'Desktop\source\zlib1211\zlib-1.2.11\gzclose.c
ChUsers\wagrant'\Desktophsourcetzlibl 211\zlib-1.2 11N gzlib.c
C:\Users\wagrant\Desktophsource\zlib1211\zlib-1.211\gzread c
Ch\Users\wagrant'\Desktop\sourcetzlib1 211'\zlib-1.2 11\gzwrite.c
C\Users\wagrant'Desktop\sourcelzlibl1 211'zlib-1.2. 11\ infhack.c
C\Users\vagrant'Desktop\sourcelzlibl 211'\zlib-1.2 11%inffast.c
C\Users\wagrant'\Desktop\sourcelzlibl211'\zlib-1.2 11%inflate.c
Ci\Users\wagrant'\Desktop\sourcelzlib1 211\zlib-1.2 11 inftrees.c
C\Users\wagrant\Desktop\sourcelzlib1 211\zlib-1.2 11 trees.c
C\Users\wagrant\Desktop\sourcetzlibl 211\zlib-1.2 11uncompr.c
Ch\Users\wagrant'\Desktophsourcetzlib1 211\zlib-1.2 11zutil.c

Next > [ Finish | [ concel

* If is not in absolute path Windows format, the path is not checked for validity.
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8. Click the [Finish] button.

Import RTV projects
RTV C/C++ projects can be imported in the same way as regular C/C++ project imports.

1. Click [File] -> [Import] in the main menu. In the Import Wizard, select [General] -> [Import Project]
and click [Next].

2. Click the [Browse] button to select the directory of the project to be imported. When you select a
directory, the toolchain is automatically selected from the project information to be imported. Click
the [Next] button.

* If there is no RTV server and toolchain information identical to the project to be imported,
RTV server and toolchain information is automatically generated from the project to be
imported.

3. You can check the source path included in the project to be imported. Invalid paths are marked in
red and can be modified by clicking on the path list.
4. Click the [Finish] button.

Import target project
When importing a target C/C++ project, additional target preferences must be created.

1. Click [File] -> [Import] in the main menu. In the Import Wizard, select [General] -> [Import Project]
and click [Next].

2. Click the [Browse] button to select the directory of the project to be imported. When you select a
directory, the toolchain is automatically selected from the project information to be imported. Click
the [Next] button.

3. In the case of a target project, the [Target Environment setting] window appears. The target
environment setting is loaded from the project information to be imported. Items with invalid paths
are displayed in red.
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-
. Import

Target Environment Settings

() When running the target test, it will overwrite the source code with the test code. You can run the target test
manually, or automatically by filling out the required fields on the Build/Run tab.

(= [=]E=]

)

Settings
Analysis
Build

Run

etc,

b GMU Compilers » gecc b 53 » others B nodebugger

Import Target Environment Settings

Mame

language

Toolchain Name

Status

C Compiler

System Header(C Compiler)
Library(C Compiler)

C++ Compiler

Systemn Header(C++ Compiler)
Library(C++ Compiler)

Value

4

GCC 5.3 (32bit)

This teelchain is supported.
Chgecis3.0032bit\bin\gcc.exe

c\geci5.2.0032bit\bin\../lib/goc/mingw32/5.3.0/include: el gect5.3.0032bi...

Chgech5.3.0032bit\binhg+ + exe

c\geeh5.3.0032bit\bin\../lib/gcc/mingw32/5.3.0/include/c++;ch\gec\5.3.0..

Marne:

Description:

<Back | Ned» Finish

User Guides - 3.7_en

* Even if it is not a target C/C++ project, if it is a project that includes target environment
settings, the target environment setting window appears when [Import Project] is
executed.

=

Even if it contains an invalid path, you can complete the target environment setup and

proceed to the next one, but the one-click target test may not be executed.

Complete the target environment settings and click the [Next] button.
You can check the source path included in the project to be imported. Invalid paths are marked in
red and can be modified by clicking on the path list.
Click the [Finish] button.
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4.2. (Ver.3.2 or earlier) Guide to Share RTV
Projects

RTV projects can be easily shared because the toolchain and source file information can be fetched from
the RTV server.

The step-by-step scenario according to the usage environment is as follows, and the RTV project can be
shared when the scenario is followed.

« Project sharing scenario
« RTV server user quide
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4.2.1. Project sharing scenario

When using the [Existing Projects into Workspace]

function

1. When you create a RTV project, a RTV project directory (hereinafter referred to as RTV_A project)
is created under the Controller Tester workspace.

2. The user who wants to share the project receives the RTV_A project directory created in the
above step, and copies and pastes the RTV_A project directory into the Controller Tester
workspace path that he uses.

3. Select top-level path to the project directory to import the projects using [Import] > [General] >
[Existing Projects into Workspace] function.

B import O d
Import Projects —— 1
Select a directory to search for existing Eclipse projects. ; ‘ff
I@ Select root directory: | FWCT3 2W6-2 | Browse... I
() Select archive file: Browse...
Projects:
Select All
Dieselect All
Refresh
Copy projects into workspace
= Back Mext = Cancel

4. Information required for the project is received from the RTV server, and [the toolchain or resource
setting of the project is incorrect. If you want to reset automatically?], Click ‘Yes’ to complete the
RTV setup (RTV server and toolchain registration used when creating the project).

5. You can see that an RTV project (hereinafter RTV_A’ project) with the same name as RTV_A has
been created in the Controller Tester test navigator view.

6. Right-click the RTV_A’ project in [Test Navigator View] and perform [Reanalysis].

7. This should be done when connected to the same RTV server.
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When using the [C/C++ Project from RTV Build] function

1.

When you create an RTV project, an RTV project directory (hereinafter RTV_A project) is created
under the Controller Tester workspace.

. The user who wants to share the project connects to the same RTV server where the above

project was created from Controller Tester that he uses, and registers the same RTV toolchain.
In the project creation wizard, select [C/C++ Project from RTV Build] to create an RTV project
(hereinafter RTV_A’ project).

Import the $(project folder)/.csdata/link.mk file from the RTV_A project folder in the Controller
Tester workspace and overwrite the link.mk file in the RTV_A’ project folder.

If you want to share the same test data, check the below.

* If the path where the source files are located is long, the entire source file may not be

imported properly. If the path where the source files are located is too long, make sure to
specify the CT’s global path just below the drive. (ex. C:\temp)
To modify the CT global path, open the CodeScroll.ini file in the location where the CT
package is installed and replace the default under the -g option with the new global path
to set.

1 -startup
plugins/org.eclipse.equinox.launcher 1.4.0.v20161219-1356.jar
--launcher.library
plugins/org.eclipse.equinox.launcher.win32.win32.x86 64 1.1.500.v20170531-1133
-data
@noDefault
=g
C:\temp
-vmargs

O X0 Jo e W

* Even if you share the same project, coverage results may differ if you create each unit

test. When you share a test, you must export the test using the [Export] > [Export Test]
feature, and then import the test you exported using the [Import] > [Import Test] feature.
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B export tests O d

Export tests
Export project's test informations.

Export path: | $(temp_folder) Search...

Unit Test
Test
Test Data

Integration Test
Test
Test Data

Stub
() Connected Stub
@ all stub

Cpticn
[] Ovenwrite existing test files without warning
[ Export only checked tests in Unit/Integration Test View.

Mext = Finish Cancel

B import tests O hd

Import tests

Import project's test informations.

Import path: | $(temp_folder)

Unit Test
Test
Test Data

Integration Test

Test
Test Diata

Stub
() Connected Stub
® all Stub

Option

[] Ovenwrite existing test files without warning

(O If the same stub exists already, it is not imported.
(® If the same stub exists, it is added as a new stub.

= Back Mext = Finish Cancel
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4.2.2. RTV server user guide

When using one RTV server

1. When RTV server has a project built using the csbuild capture function
a. Projects can be imported according to the project sharing scenario above, without the need
for additional settings.
2. When the RTV server is connected, but the server (IP/Port) information is different
a. Since server (IP/Port) information at the time of project creation is imported, existing server
information is imported and toolchain information is not imported.
b. After modifying the server information to access the existing server, import the toolchain
with the same name by importing the toolchain. At this time, the path of the tool chain used

in the project should be the same.

! Sharing of RTV projects can be difficult if you are using more than one RTV server
(same source file, tool chain, or if you want to receive and use a virtual machine file with

RTV server installed).
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5. Identifxing the Cause of a Test Error

Occasional errors occur when performing tests on CodeScroll Controller Tester. At this time, the user
can find out the cause of the test error by checking the debug information of Controller Tester.

If test execution fails

Progress Information

@ Run Test

~ 4

Cannot proceed test. Please check test envircnmentiex:DIl path).

Cancel

Debug information verification can be performed even if the test fails. When you execute the [Inspect

Debug Info] of the generated test case, the stack trace is displayed in the [Inspect Debug Info], and you
can know where the test failed.

If the result contains errors after running the test

In some cases, after performing a test in Controller Tester, error results such as Signaled and Abnormal
Exit are displayed. When you execute the [Inspect Debug Info] of the failed test case, the function call

stack trace is displayed in the [Debug Information View]. If you added a variable/expression to debug, a
list of executed variables/expressions is also displayed.

% Debug Information &2 @ = 8

Test Case (test/func_test0) #1

Stack trace:
~ o [Project: test] test run
= i int # -
= func3(signed int *) at test1.c:42 o (test1 c: 40) 13310812 before line
= func2() at test1.c:30

= func(signed int) at test1.c:12

List of variable/expression:

Variable/Expression Value Location

The Stack trace indicates the order of the function calls. The location where the function was called is
recorded, and the last execution location is recorded at the top of the Stack trace.

The List of variable/expression represents the variable/expression values executed with the test case.
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The list of variables/expressions added to the entire source code can be checked in [List of Variable/
Expressiont] in the toolbar menu of [Debug Information View].

] testl.c &3 = 08
-~ N
= int test() B
{
int a, b;
a = func{@);
b = func(l); =
if (a < b) {
return g(8); =
} =a
gl1);
a=a+ b;

while(a<@) {
a--;
h

return @;

et
4 fm ]
nomom

You can also check the variable/expression information to debug in the marker in the source code editor.
When you add a variable/expression to debug, the additional position is expressed as a marker in the
source code editor, and when you mouse over each marker, you can see the list of variables/
expressions added at that position.

If you select a test case that contains debug information, each marker displays the result of the variable/
expression executed by the test case.

The stack trace and the executed variable/expression value can be used to identify the cause of the
error in the test case that executed [Inspect Debug Info].

* For more information on adding variables/expressions to debug, see [Add Variables/
Expressions to Debug] in the CodeScroll Controller Tester document.
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6. Source Code Modification and Test
Reconfiguration

After designing tests source code can be modified. CodeScroll Controller Tester offers [Test
reconfiguration] feature to detect source code modifications and help reconfiguring tests affected by the
modification.

* Reflect modified source codes using [Refresh RTV Source File] feature before using
[Test reconfiguration] in case of RTV projects and RTV target projects.

Controller Tester divide source code modifications into four cases.

* Modifying names of test or stub functions.

* Modifying names or type of global variables used in tests.

» Modifying names or the numbers of return type or parameter of test functions.
+ Modifying the code of the target function to be injected with the fault.

In cases of detectable modification by Controller Tester, refer to In Cases of Detected Modification by
Controller Tester and in cases of undetectable modification by Controller Tester, refer to In Cases of
Undetected Modification by Controller Tester.
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6.1. Run [Test Reconfigurationl

How to automatically use [Test Reconfiguration] feature

Controller Tester automatically detects following modifications.

* When differ present project information from imported project information using [Import Project]
feature.

+ When differ present project information from imported test information using [Import test] feature.
* When detect source code modification after analyzing project.

* When analyze the project after writing the fault injection code in a location where fault injection is
not possible.

When differ present project information from imported project information
using [Import Project] feature

B import ]

*
Check the paths included in the project 1
The path included in the project is shown below. Check for invalid paths. ; / |

Pathtclick to edit):
D#CT_prj_cedewUpdate_Modify#study_sample.c

[ Test Reconfiguration ped

4% The source code related to the test asset has been changed. Reconfiguration is
y' required to reuse test assets.

All associated test editors are closed. Would you like to continue?

Yes No

(18/18) Test Data: abc_1_test0.csv
[y

< Back Next > Finish Cancel
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When differ present project information from imported test information using
[Import test] feature

ﬂ mport tests O X

Import tests

Import project's test informations.

Import path: | DxwexportwUpdate_Modify_2020111717261 5%exportTest Search...

Unit Test

v | Test
[& Test Reconfiguration X

The source code related to the test asset has been changed. Reconfiguration is
required to reuse test assets.
All associated test editors are closed. Would you like to continue?

TETARIT ST

Option
Overwrite existing test files without warning
If the same stub exists already, it is not imported.
If the same stub exists, it is added as a new stub.

(18/18) Test Data: abc_1_testO.csv

. =

= Back Mext = Finish Cancel

When detect source code modification after analyzing project

You can use [Test Reconfiguration] feature when Controller Tester detects source code modification

after project analysis or reanalysis.

1. When the source codes modify, the Test Navigator View indicates whether the change was made.
Tg Test Navigator ~ [5] & ¥ = 8
w [l Updatd Medify

& ault Module

v Lgfstudy_sample.c

abc

abc_aa

apil

api2

charlesFunc

exit error

]

P oo O

2. Select [Reanalyze] in project context menu or run tests to analyze the source codes.
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Tq Test Mavigator | [ & ¥ = 0O study_sample.c (b s

W '[d L:|Fu-|-|+n Rdmdif, b
v T Mew >

v Delete Delete

Rename... F2

Import...
Export...

C. E

Refresh F5

Close Project

Quality Management Tools >

I'

Run Target Test
4 |mport Target Test Log ¥

Collect project log

Create Unit Test...
™ Run Test F11
% Rebuild and Run Test

Reanalyze
=% Delete Test Results (including coverage)

Merge Project coverage...

Froperties Alt+Enter

User Guides - 3.7_en

3. Click [Yes] button in [Te_st Reconfiguration] dialog, th_en a dia_\log fQIt re_cofiguration appears.

@=% The source code related to the test asset has been changed. Reconfiguration is
WY required to reuse test assets.
All associated test editors are closed. Would you like to continue?

s

When analyze the project after writing the fault injection code in a location

where fault injection is not possible

When reanalyzing the project, if there is fault injection information that satisfies the condition below, the

Reconfiguring Fault Injection dialog appears.

* When activate a line in a location where the fault cannot be injected and write fault injection code.

In the Reconfiguring Fault Injection dialog, you can see where faults cannot be injected and fault

injection information.
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Reconfiguring Fault Injection O X
Reconfiguring Fault Injection
Refer to the old fault injection information(left) and configure the new fault injecticn information(right). Changed lines are displayed in red.
(3% Functions with fewer fault injection enabled than before are displayed in orange)
© main{) type filter text ‘type filter text
~ 13: ~
14 & 18:  while ( b < 5) {
— 15 att;
O 16: }
17:
18 [ 18: a=
[ 19: b+ 5;
20:
[ 21: for (int i = @; i< 18; i++)
v [122 i hd
Inserted Before: Inserted Before:
1/* test =/ 1/* test */
(Failed) Inserted After: Inserted After:
1int testVar = @; 1
e

The Reconfiguring Fault Injection dialog allows you to reuse fault injection information previously written.

How to manually use [Test Reconfiguration] feature

If you click [No] button in [Test Reconfiguration] dialog or [Cancel] button while reconfiguration, following
three method allow to use [Test Reconfiguration] feature.

+ Select [Integrity Check] in pull-down menu of the Unit Test View.
Flegs B > ¥ = O
Show coverage at all elements
»  Add description when duplicate test case
#0] Insert Default Values for Empty Input

[¢5  Check Integrity |

» Select [Test reconfiguration] to use [Test Reconfiguration] feature in function context menu or test
context menu of the Unit Test View.
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> Out™ ™
Create Test

» abc
> @ abc Copy Test ctrl+C
y api ¥ Delete Delete
> api
y cha Show Call Graph
y exi Show Centrol Flow Graph
» fib Show MC/DC
» hel
5 hel Host Cutput Value -= Expected Value
3 loa Target Cutput Value -= Expected Value

"
> & mcd |Test reounﬁngatTunl
> pTe
» stu Set related file
>  tes Relevant issues settings...
» tes
5 tim g2y Import Test Data >
> @ tim .4 Export Test Data

&

Add Stub...

Select Function

Deselect Function

m=m  Generate coverage report...

* You can design a new test based on original test using [Test reconfiguration] feature.

* You can run Reconfiguring Fault Injection from the context menu or from the pull-down menu in
the Fault Injection View.
o Use the Reconfiguring Fault Injection feature in the menu at the top right of the Fault
Injection View.
Fl@ HElea == 6
&+ Reconfiguring Fault Injection

o The Fault Injection View marks fault injection functions that need reconfiguring with a
reconfiguration-required status marker & . Reconfiguring Fault Injection can be executed by
double-clicking or right-clicking on the fault injection function that needs to be reconfigured.
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\type filter text

w Ay (3) main

W -

=
]

3 Remove
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! The fault injection information cannot be modified where the fault injection function with

reconfiguration-required status marker.
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6.2. In Cases of Detected Modification

Automatically

When re-analyze or run the tests after modifying source codes, Controller Tester detects modifications
with integrity checker. Controller Tester divide source code modification with four cases.

* Modifying names of test or stub functions.
* Modifying names or type of global variables used in tests.

* Modifying name or number of return type or parameter of test functions.
+ Modifying the code of the target function to be injected with the fault.

Modifying names of test or stub functions

When modifying names of test or stub functions, the Function Reconfiguration dialog shows up.

Function reconfiguration

Select the changed function

Functions that have been renamed were found. Please select the changed function.
(3 Functions are sorted according to similarity. Functions with high similarity are automatically selected.)

3

]

x

4

abc_10
~ fibonacci_fail) = fibonacei_failure()
~ medcError() # mecdc_Error()
+ testMe2() & testMel()
timeQutFunc(

1

|[7]-

goooooooooooooooooo

Function name
abe_aa)

abe()

apiiQ

api2()

maing

pTest

helperg

tastMel()
timeout)
loadFile()
medc_Errord)
stubFuncog
exit_error)
charlesFunci)
helper_Enm20)
testhMeSecond()
time_out_func()
fibonacci_failure
CutOfindex_error()

File path

D CT_prj_codewUpdate_Modify#study_sample.c
D:#CT_prj_codetUpdate Modify#tstudy_sample.c
D CT_prj_codewUpdate_Modify#study_sample.c
D:#CT_prj_codetUpdate Modify#tstudy_sample.c
D CT_pri_codewUpdate_Modifywstudy_sample.c
D:#CT_prj_codetUpdate_Modifysstudy_sample.c
D:#CT_pri_codewUpdate_Modify#study_sample.c
D:WCT_prj_codewUpdate_Modifytstudy_sample.c
D:#CT_pri_codewUpdate_Modify#study_sample.c
D:WCT_prj_codewUpdate_Modifytstudy_sample.c
D#CT_pri_codewlUpdate_Modify#study_sample.c
D:wCT_prj_codewUpdate_Modifytstudy_sample.c
D:#CT_prj_codettUpdate_Modify#tstudy_sample.c
D:wWCT_prj_codewUpdate_Modifysstudy_sample.c
D:#CT_prj_codettUpdate_Modify#tstudy_sample.c
D:#CT_pr_codewUpdate_Modifywstudy_sample.c
D:#CT_prj_code®tUpdate Modify#tstudy sample.c
D CT_prj_codewUpdate_Modify#study_sample.c
D:#CT_prj_codetUpdate Modify#tstudy_sample.c

2

0K

Cancel

1. Left area is a list of function that modification detected. Functions that finish reconfiguration are

marked with .

2. Left area is a list of function contained in present source code.

* It’s sorted by similarity of function name.

» Function with high similarity is connected automatically.
3. It allow to search a function name. ( *: any string, ?: any letter)

i

It show or hide functions with tests.

Modifying names or type of global variables used in tests

When modifying names or type of global variables used in tests, the Global Variable Reconfiguration
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dialog shows up.

Global variable reconfiguration O X
Enter the changed global variable name
Global variables that have been renamed have been found. Please enter the changed global variable name.
(3% Please uncheck the deleted global variables.) 2
Missing global variable 1 Enter current global variable
globalo | globalo |
] *

Global variable reconfiguration

Enter the changed global variable name
Global variables that have been renamed have been found. Please enter the changed glebal variable name.
(% Please uncheck the deleted global variables)

Missing global variable Enter current global variable

globalo global_var

1. Left area is a list of global variables that cannot find.
* Uncheck check boxes when variables are deleted.

2. Right area contain text boxes for entering present global variable.
* When user modify a global variable name, it shows global variable list in order of similarity.

3. When user enter a valid variable, red mark in the text box disappear.

Enter the changed global variable name

Global variables that have been renamed have been found. Flease enter the changed global variable name.
(3% Flease uncheck the deleted global variables.)

Enter current global variable
War_Structa_Mew[0].a

Missing global variable

Var_Structa[0l.a

Var_StructA[0].b War_Structa_Mew[0].b
Var_StructA[0].c War_Structa_Mew[0].c
Var_TestA War_TestA_Mew
Var_TestB Var_TestB_New

I Change all variables with the same name. I

oK Cancel

« If many global variables with similar names, such as member variables of a structure, have been
changed, you can use the [Change all variables with the same name] feature to modify the global
variable names at the same time. If the [Change all variables with the same name] checkbox is
checked and the name of a global variable is modified, the name of a global variable with a similar
name is modified at the same time. If you uncheck the checkbox, you can edit the names of global

variables individually.

Modifying name or number of return type or parameter of test functions

When modifying name or number of return type or parameter of test functions, the Test Reconfiguration
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88 Test reconfiguration

Reconfigure test information

(3 Variables with the same name are

connected.)

Refer t the previous(left) test information and set the newiright) test information. If you drag a variable from the old test and drop it on the new test, the variable is linked and the test data is automatically copied. [Connected: Green, Not Cennected: Red]

[ api1(signed int, signed int. ...
L] outofindex_error(signed int)_0
&) medc_Error(signed int, signed .

mede_Error(signed int, signed ...|

mede_Error(signed int, signed ...|

Test Info (Update_Modify/mcdcError._testo)

Test Structure
Test structure using a tree view and edit the information in the test.
Name
Test global code
User code
Global Variable
w  Test target function
~ @ mcdc_Eror(signed int, signed int)
Local Static Variable
v Parameter/retum
© 3 int

© b o int
°c:int
e d :int

oF returnvar : int
Before call code

Test Info Edit
Set the number format edit the partition.

Base

Decimal Hexadecimal

Variable Partition

[

Test Info (Update_Modify/mcde_Error_test0)

=) Test Structure
Test structure using  tree view and edit the information in the test.
~ Name
Test global code
User code
Global Variable
v Test target function
~ @ mcdc_Emor(signed int, signed int)
Local Static Variable
v Parameter/retum
© mede_Erora - int
° bt int
of rewrnvar : int
Before call code
Adter call code
. User code

Test Info Edit

Manage the stub items added to test.

)]

Name Description

Add New stub...
‘Add Stub.

Remove Stub

3

Test Infc | Test Case| Test Code[ Canfiguration|

Test Infe | Test Case| Test Code| Configuration|

Finisl

h Cancel

1.

A list of modified functions.

2. Test information about function before modifying.
+ If a variable connect to test information after modifying, it’s displayed in green and if not, it's

displayed in red.

3. Test information about function after modifying.
* When select a variable of function before modifying, it shows connected variable with

selected variable.

* When drag a variable of function before modifying and drop to a variable of function after

modifying, test data are copied.

apii(signed int, signed int, f...|

| apit Gsigned int, char, float, .|

Test Info (Update_Modify/api1_test0)

Test Structure
Test structure using a tree view and edit the information in the test.
Name
~  Testtarget function
~ & apii(signed int, signed int, float, unsigned long, long double)
Local Static Variable
v Parameter/return

©a:int
© b :int
e ¢ : float

(SIS

o d : unsigned long
o ¢ : long double

Test Info (Update_Modify/api1_test1)

Test Structure

Test structure using a tree view and edit the information in the test

Name

~  Test target function

~ & apit(signed int, char, float, unsigned long, leng double)
Local Static Variable

v Parameter/return

o apila:int ©a:int

° b char

© ¢ : float

o d - unsigned long

o ¢ : long double

SIS ISIS)

Modifying the code of the target function to be injected with the fault

If the code of the fault injection function has changed, the Reconfiguring Fault Injection dialog appears.
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G

] Reconfiguring Fault Injection

1/* test */

[m] x
Recenfiguring Fault Injection
Refer to the old fault injection information(left) and configure the new fault injection information(right). Changed lines are displayed in red
(% Functions with fewer fault injection enabled than before are displayed in orange)
& main type filter text type filter text
13: -
[ 14: while ( b < 5) {
15: att;
[ 16: 3
17:
18 [] a8: a=
[ 19: b + 5;
20:
] 21: for (int i = @; i < 18; i++)
[ z22: i hd
Inserted Before: Inserted Before:

1/% test */

(Failed) Inserted After:
1int testVar = 8;

Inserted After
1

The list of fault injection functions is displayed in area 1, pre-change fault injection information is
displayed in area 2, and after-change fault injection information is displayed in area 3.

» The list of fault injection functions

o |If the checkbox is unchecked, the previous fault injection information is retained without

saving changes.

* The Fault Injection Information window

o Pre-change fault injection information can only be copied. You can copy by shortcut(Ctrl +

C) or right-click.

o After-change, the fault injection information can be modified. You can copy/paste by shortcut

(Ctrl + c/ V) orright-click.

o Changed lines are marked with a line number in red.
o Double-clicking on a line selects the same line as the one selected in the other Fault

Injection Information window.

> The code written on the selected line can be shown in the Fault Injection Code window at

the bottom.

* The Fault Injection code window

o The code written before and after the selected line is displayed.
o Locations where fault injection is not allowed are disabled so that you cannot write code.

* If there are no tests generated in the project, or if the fault injection line is enabled but no
code is written, the Reconfiguring Fault Injection dialog does not appear.
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6.3. In Cases of Undetected Modification
Automatically

Controller Tester cannot detect following types of modification with integrity check.

» Modify value type of global variable that the type is not defined with typedef.
» Test build error ( when implicit type conversion is unable )
* Test run error ( runtime error including memory overflow, etc )
* Modify symbols excluding global variables.
o Modify lower type of parameters, symbol added with macro by user, static variable, etc.
» Side effect by modifying function position
o error that test cannot access to global variable
* Modify build stubs.

When modify value type of global variable, symbols excluding global variables, and function position,

user reconfigures test using [Test reconfiguration] feature. When modify build stubs, user delete build
stubs because build stubs are not target of integrity check.
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7. Navigate Source Codes

Controller Tester provides shortcuts and context menu in Source Code Editor for user convenience.

Shortcuts

Item Shortcut

Open Include
Browser

Ctrl +Alt +1I

Show outline Ctrl+o0

Toggle Source/

Ctrl + Tab

Header
Open type in

_p yP Ctrl+Alt +H
Hierarchy
Toggle Mark

99 Alt + Shift +0
Occurrences
Open _

. F3,Ctrl +Click

Declaration

Open Resource Ctrl + Shift +R

References Ctrl+Shift+G
Forward/

Backward Alt + Right/Left
history

Find Next/ Ctrl+K/Ctrl+ Shift
Previous + K

Toggle Folding Ctrl + Numpad Divide

Ctrl+-/Ctrl+Shift

Zoom Out/In B
Expand/ Ctrl + Numpad Add/Nu
Collaspe mpad_Subtract
Move Line
Alt + | /¢
Down/UP

Copy/Duplicate

i Ctrl+Alt+ |/
Lines

Description

Display the include relationship of the selected file in the
[Include Browser View].

Show outline of selected file in outline popup.

Toggle source file and header file.

Display hierarchy of the selected item in [Call Hierarchy
View]. (Funtion/Global Variable)

Turns the mark occurrence on/off for the item that is
positioned by cursor or is specified by block.

Move to the declaration of the selected item or open the file
if it is an include file.

Open a file by searching by name.

Display reference to selected item in Search View.

Move editor history forward/backward.

Search the selected text forward/backward in the current file.

Show/Hide folding icon.

Zoom out/in source code editer.

Expand/collapse the item on the cursor.

Move line down/up.

Copy lines down/up.
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Context menu

Undo
Revert File

Source
Search Text

Create Stub

Add variable/expressicn to debug...

View a list of variable/expression to debug

Preferences...

Item

Outline

Description

Cirl+Z

Ctrl+5

¥
Alt+Shift+w >

Cirl+X
Ctrl+C

Ctrl=W
Alt+Shift+5 »

H

L

i [

[Display the outline of the current file in [Outline View].

System Explorer Open the current file location in Windows Explorer.

Froject Explorer

System Explorer

User Guides - 3.7_en

Unde Ctrl+Z
Revert File
Save Ctrl+5
Open With >
Show In Alt+Shift+w »
Cut Ctrl+X
Copy Cirl+C
Paste Ctrl+V
Source Alt+Shift+5 »
Search Text > Workspace
Create Stub Project
(= Add variable/expression to debug... =
@1 View a list of variable/expression to debug Working Set...
Preferences...
Item Description
Search Search the selected character string in the target (workspace/project/file) and display it in
Text [Search View].
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8. Guides for C++ Test Using the Class
Factory View

Purpose of using class factories

When testing C++ source code, it is difficult to test because abstract classes cannot create objects.
Class factories can facilitate testing of abstract classes and reduce the iterations that occur when
designing class objects.

The main features of class factories

« Automatically create concrete classes that inherits from an abstract class
* Minimize repetitive tasks by applying them to tests all together

Utilizing class factories

This document explains the basic concepts for testing C++ before using class factories. After that, it
explains how to utilize class factories.

» Basic Concept for C++ Test

+ Using the Object Creation Code of Abstract Class for Testing
» Design C++ Tests Using Class Factory

» Using Mock Objects in C++ Test
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8.1. Basic Concept for C++ Test

It outlines the basic concepts needed before testing C++ using the Class Factory View.

Pure virtual functions and abstract classes
Pure virtual functions

« Virtual function with declaration but no definition .

» Displayed as = 0.

» Virtual function implemented in derived class .

Abstract classes

Classes that have pure virtual functions as members.
Abstract classes cannot create objects.
o Declare a variable as a pointer or reference type.
= eX.AbstractClass * classl;.

Support for polymorphism in object-oriented programming.

» Classes that inherit from an abstract class must override pure virtual functions.

o |f a derived class that inherits from an abstract class does not override a pure virtual
function, the derived class is also an abstract class.

class Abstract {
virtual void f() = 0; // pure virtual

}; // "Abstract" is abstract

class Concrete : Abstract {
void f () override {} // non-pure virtual
virtual void g(); // non-pure virtual

}; // "Concrete" is non-abstract

class Abstract?2 : Concrete {
void g () override = 0; // pure virtual overrider
}; // "Abstract2" is abstract

int main ()
{
// BAbstract a; // Error: abstract class
Concrete b; // OK
Abstract& a = b; // OK to reference abstract base
a.f(); // virtual dispatch to Concrete::f ()
// Bbstract2?2 a2; // Error: abstract class (final overrider of g() is p

ure)
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8.2. Using the Object Creation Code of
Abstract Class for Testing

When analyzing the source code, the object creation code of the concrete class that inherits the abstract
class is automatically generated in the class factory so that the object of the abstract class can be
created. In the object creation code of the abstract class, a framework for the concrete class is provided
so that the user can easily create the concrete class.

When creating a test, if a concrete class that inherits that abstract class exists in the source code, that
class is linked with the test, and if the concrete class does not exist, the object creation code in the class

factory is linked.

You can apply different types of abstract classes to your tests by adding object creation code.
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8.3. Design C++ Tests Using Class Factory

After Controller Tester 3.5, you can use class factories for most classes, not just abstract classes.

Advantages of Controller Tester 3.5 Class Factory

Class factories can be used to reduce simple repetitive tasks.

» Class objects that get external data
o Database, external input/output, server, and so on.
* In the case of class objects that need to be designed in a complex way in the Test Editor, but the
same should be used for multiple tests.

How to create and apply an object using a class factory

1. Right-click the class in the Class Factory View and use [Create] to create the class object creation
code.
2. Modify the class object creation code according to the test design.
3. Apply the class object creation code to the tests.
* Apply all together
* Apply individually
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8.4. Using Mock Objects in C++ Test

Purpose of using mock objects

When testing C++ source code, it is sometimes difficult to test because it costs much to create the actual
object or the test depends on the object a lot. In such cases, using a mock object that mimics the real
object can effectively reduce dependencies on the object. Additionally, you can generate specifications,
such as the expected number of calls of the mock to verify that the object is being used as intended.

Available toolchians

« GCC 6.0 or later
* Visual Studio 2015 and later

The main features of a mock object

» Setting return parameters and return values of a mock object
» Setting call count for mock object

» Checking whether the calls occured in a specific order

» Adding constraints to parameters

* efc

Mock object usage
This article explains how to use mock objects in C++ tests.

» Creating mock objects
» Generate specifications about mock objects
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Creating mock objects

Open [Test Editor], by double-clicking the test for which to create a mock object.
In the [Test Info tab], expand the test structure tree and select the object to create a mock.

Ll *CppUnit:TestDecorator: TestDe... X

Test Info (poco/CppUnit TestDecorator TestDecorator test0)

Test Structure

Test structure using a tree view and edit the information in the test.

g =)

Name
Test global code
User code
Global Variable
~ Test target function
v @ TestDecorator:TestDecorator(Test *)
Local Static Variable
v Parameter/return
v © test : dass CppUnituTest *
v © % test_mem : class CppUnit:Test
M CS_MOCK_CppUnit_Test
Before call code

In

Out

-~

3. Select [Use mock] at the constructor in the test information edit area on the right.

C.
E/

Test Info Edit

Set to create a object and select member field

Constructor

Use mock v

User code
Use class code

Function for object return.

DNftor Ao
Test Info| Test Case| Test Code| Configuration
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8.4.2. Generate specifications about mock

objects

Generate specifications about mock objects automatically.

1. In the Test Information tab, click the mock object that you created.
2. In the Test Info Edit area on the right, Click [Generate Sepcification Wizard...] button.

 If specification about the mock object is empty, [Generation mock specification] wizard
automatically appears when you click the mock object.

BB Generation mock specification

Generation mock specification

@ You can specify input and return value or the number of repetitions of
function calls. Select the target function to specify the behavior of mock for.

@ int TesticountTestCases()

@ stdu__oxx11ustring TestitoString()

@ void Testzrun(cass CppUnit:TestResult * result)

Ok

3. In [Generation mock specification] wizard, select the target function to specify and click [OK]

button.
4. Edit parameters, return values, and repetitions.

B Generation mock specification
Generation mock specification
(i) Defines the input and return value and number of function calls for the selected
function. When you click OK, the meck specification is automatically generated.
Selected function information
Mock object name: csmock_test_mem
Function: void Test:run(class Cpplnit:TestResult * result)
Specification setting
Parameter: |run(any value) | Edit parameters
Return value: |nc|- specific return | Edit return value
Repetitions count: |ND number of repetitions specified | Edit repetitions
coce

» Click [Edit parameters] button to create a specification of the parameters used by the

function.
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# Generation mock specification s

I Generation mock specification

(i) Restricts the input values that can be entered as function arguments. When entering 2 value, character
or string type values must be enclosed in " (quotation marks) and " {double quotation marks).

1

Crder Type Input value

class CppUnit-TestResult * any value v

=User input...=

o

o

. Click [

Cance

Selecting [any value] does not restrict the value of that parameter.
You can restrict parameter values through [< User input... >]. For example, when you
type 1 in the input value and run tests, the test fails if the parameter is not 1.

Edit return value] button to determine the return value of the function.

B Ge

Generation mock specification

(i) Sets the order of return values when function called repeatedly. When entering a value, character or
string type values must be enclosed in " (quotation marks) and " (double quotation marks).

neration mock specification x

Order
1
2

Return value Add

10
20 Remaove

cance

. Click [

Select [Add] button to add the value to return when the function is called.

Select [Remove] button to remove the last added return value.

If you specify one return value, it will be returned repeatedly.

When multiple return values are specify, the function returns them in order when
called. In this case, the test fails if the function is not called by the corresponding
number of return values.

Edit repetitions] button to create a specification of the number of calls to that function.
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Generation mock specification
(i) Enter the number of function repetitions to set.

Mumber of repetitions

value:  |No number of repetitions specified v

[ Mo function call

cancel

> |If you select [No number of repetitions specified], you do not restrict the number of

calls.
o Use [< User input... >] to limit the number of function calls. For example, if you set the
number of function calls to 3 and run a test, the test fails if the function is not called 3

times.
o [No function call] is the same as specifying a zero number of calls. In this case, the

test fails when the function is called.

! To set the return value and the repetitions at the same time, you must write it directly in
the Test Editor, referring to the specification you created in [Generation mock
specification] wizard.

5. Click [OK] button to generate a specification.

Generate specifications about the mock object yourself

You can modify the specifications created by [Generate Sepcification Wizard...] on Controller Tester or
create various specifications yourself. See this document for more information.
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You can set the memory for testing the embedded environment by setting the virtual memory address.

1. Top menu [Window] > [Preferences] > [Unit Test] > [Virtual Address] > [Add...] Selection

B Preferences

type filter text

> Analysis
Editor
Exclusion
Language
Performance
Source File Types
» Target Test
v Test
Coverage
Export test data
External editor
Perspective
Type Partition
Unit Test View
Virtual Address
Theme (CS Labs)
» ToolChain

Virtual Address

O x

Configuraticn n...

Description

Add...
Edit(E]...

Remove

Wirtual memory address value range list:

Begin

End

Apply and Close Cancel

2. After entering the name and range of the virtual address, click the [Add(A)] button
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g Virtual memory address Create x

Virtual memory address Configuration

(i) The count of virtual memory address value list is up to 50.
The virtual memory address value format is hexadecimal.

Basic Configuration
Mame: REG_BASE
Description:

Wirtual memory address Configuration

OXFFE40000 | - |oxFred0100) Add(a)
Begin End Delete(R)
oK Cancel

3. Right-click the project [Properties] > [Unit Test] > [Virtual Address] and select the registered virtual
address range in the [Configuration Name] combo box
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M Properties for Wirtual memory example | *
|type filter text | | Virtual Address GrDvw
Inclusion and Exclusion
Info Configuration name: |REG_BASE ~
> Target test Detail information
v Test -
Exclusion of coverage Begin n
External Command OxFFE40000 OxFFE40100
» Generate test cases aut
Run Test
Wirtual Address
< >
Apply and Closel | Cancel |

4. Using a macro to set a value to a virtual address in [Before call code] of the test structure editor

Test Info (Virtual memory example/testMe_test0) e by
Test Structure Q, Test Info Edit
Test structure using a tree view and edit the information in the test. |Edit code to be executed before the function call |
Name In Out 1{
Test global code 2 int base_addr.‘_value = CS_INT_INPUT(int, "base_addr_value");
3 CS_ADDR_SET(int,@xFFE48808,base_addr_value);
User code 4y - = - -
Global Variable

v Test target function
v @ testMe(
Local Static Variable
v Parameter/return
o returnvar_:_int
.
o base_addr_value : int
After call code
User code
v Stub
Host
Target

Test Info | Test Case| Test Code | Configuration

* For details about macro, please refer to the Test Maco page in User Manual

5. Edit test case values
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testhde]) O 52
Test Case (Virtual memory example/testMe_testd) #1
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Parameter Type
Test global code
User code
Global Variable
w Test target function
v @ testMe(
Local Static Variable
» Parameter/return
v Before call code
o base_addr_value int
After call code
User code
» Stub

Input

10

Expected Value

Host Cutput

Target Cutput

» More Info

Test Info | Test Case | Test Code | Configuration
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10. Guides to Import Coverages

When importing coverages from Controller Tester in another environment or COVER, these are imported
by the following three criteria. If the criteria are not met, coverage imports may fail.

» version of coverage shared file
» ternary operation option

» coverage type
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10.1. Import Coverages by Version

When Controller Tester import coverages, it checks the version of the coverage shared file.

* When importing the higher-versioned coverage shared file, the coverage cannot be imported.

B Import coverage *

. It cannot be imported because it is & higher version coverage shared data file.
/ l}. Flease check the version of the tool that exported the coverage shared data file.

+ When importing the lower-versioned coverage shared file, importing the coverages for some
functions may fail depending on the option of the tool that exported coverages.
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10.2. Import Coverages by Conditional
Operation Option

When the conditional operation option of Controller Tester differs from the tool that exported the
coverage shared files, the coverages cannot be imported.

B Import coverage *

. If the "Conditional Operator' setting is different from the project that created the
$ coverage shared data file, it cannot be imported. Please try again after changing
the Conditicnal Operator(?.) setting.
{3 After changing the settings, the existing project must run the test again after
'Reanalysis'.)

Click the link in the warning window or [Preferences] > [Test] > [Coverage] > Branch coverage, MC/DC
measurement operator]. Then, change the [Conditional Operator(?:)] option to match the file you want to
import.

* When [Toolchains] > [Standard] in COVER is [COVER] > [Branch], turn off the [Conditional
Operator(?:)] option.

* When [Toolchains] > [Standard] in COVER is [COVER] > [MC/DC], turn on the [Conditional
Operator(?:)] option.

! When changing the option, run the tests again after [Reanalyze].
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10.3. Import Coverages by Coverage Type

After Controller Tester 3.6, users can import coverages when coverage types are different.

t coverage X

p
b e,

If COVER's [Toolchains]-[Standard] setting is Branch, MC/DC cannot be imported.
¥ Co you want to import coverage except MC/DC?

When selecting [Yes], statement/branch coverages are imported except MC/DC. When selecting [No],
coverages are not imported.
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