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Objectives

At the end of this section, you will be able to
» Expand tests to include code coverage
» Enable code coverage for microcontrollers without a hardware program trace interface

* Create a test report for the executed tests
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1 SOURCE COVERAGE TYPES

Typically, standards demand a more
thorough testing approach as the risk
to life the application poses
increases. Code coverage, as will be
covered in this unit, is one of the
evidence metrics that is often
required.

Code coverage is essentially
recording the order of instructions
that a microcontroller executed. The
results display which sections of code
were executed and which were not.

At the simplest level, it is enough to
prove that all statements in the code
were executed; at the highest, it
must be proven that the logic of
decision-making instructions were
executed for all input combination
that result in a change of the
outcome.

Statement coverage
Function coverage
Call coverage
Decision coverage
Branch coverage
MC/DC — Modified
Condition/Decision
Coverage

Least Risk
to Life

Greatest Risk
V to Life
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2 CONFIGURING THE ANALYZER

Code coverage can be created for Configuration process for code coverage during Unit Test
individual tests. However, it is

typically more useful to enable it for : . .
5 collection of unit tests and combine 1. Configure Analyser settings in base test

the results into a code coverage * Define settings that are common to all tests
report for the suite of tests executed. *  Configure modification of program trace file (*.TRD)

Code coverage is generated using the to Append
Analyzer feature of the iSYSTEM tools

as we cover in this unit. 2. Modify first derived test to create clean program trace file
The process involves:
3. Modify final derived test to generate coverage report

e Creating a base test with the
default code coverage settings

ECLIB Square 16 Test Report

Modifying the first derived to

report file leclib-square-test-report xml

h fil i L L — =
ensure the program trace file L s
_Sar_
tart t me
S a r S e m p y Number of all tests e myResult == ECLIB_S18_NAN
Number of not passed lesls e ——
F type No. of failu —
. . . Erors (lest execution - @
Modifying the last derived test to preor s =
Coverage failures. Expart file _sqr_16 himlindex him!
lose the file and h — e P e e e e
3 K X _bs)_|messu . 5
C OS e t e | e a n ge n e rate t e E:r.?mm:;m.um e :2 |- B ) |1oomm.n.: 14 |00.0% m::m so.hw.e:wsy 1 0.0% (0 n:; 60.0% (0.0%.3)
[Stub Tailures 50 A ) 93.1% (0.0%. 54) I
test re p O rt . ;:zs:u:;;i;ri“a:m o 5|72 A 26.0% (114) 75.0% (0.0%. 54)
- sa [s |2 75.0% (34) 88.9% (0.0%. 48)
Py e [+ o 16w 100.0% 00% 38) |1
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2 CONFIGURING THE ANALYZER

The Analyzer is responsible for T 65c0002-03-import-and-cc.yam! 5 |
configuring and enabling the 2 Mete —
collection of program trace data from ## Function |
. [= Persistent variables Run mode: (O Off (@ Start () Default (Off)
the target (shown opposite). ¥ Variables
J- Pre-conditions Document file: i| §f functionhtrd
The sub-options further determine ;"; pected Openmode: O Update OWrite @ Append O Defaukt (Wiite)
how to configure the Coverage ¥ User Stubs - | |i
. e Oil"l 3 ngger name:
measurement and the resulting B _ _
L . Use predef. trig: (O No (O Yes (@) Default (No)
Statistics as will be covered on the v & éwsetmf:t-
fO||OW|ng S|IdeS v J Profiler Use slow run: (C'No ®) Yes () Default (No)
i gzg::: Save aftertest: (O Mo ®) Yes (O Default (No)
n ﬁlLTrace Close aftertest: (O No (O Yes (®) Default (No) °
- Scripts
- Options
J& Dryrun
- Diagrams

Form | Table |
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2 CONFIGURING THE ANALYZER

The Coverage is responsible for
configuring and enabling coverage
analysis calculations used to create
the test report’s coverage results
(shown opposite).

iT bsc0002-03-import-and-cc.iyam| E@]

& Meta
¥ Function

=

Perzistent variables

IE Variables

¢ PEwEE PR

<

TEEEFE

Pre-conditions
Expected
Stubs
User Stubs
Test Points
Analyzer
5. Coverage
B. Statistics
e Profiler
- Code areas
- Data areas
i Trace
HIL
Scripts
Options
Dry run
Diagrams

Is active: il_) Mo (@) Yes (O Default (No) '

Export configuration

Export format: i

Export file: | eclib_sqr_16.html

Variant: | i

Ignore unreachable code: (O Mo (O Yes (@) Default (No)
Assembler info: (Mo @) Yes () Default (Ne) '

Medule lines: (O No (@ Yes () Default (No) *

Sources: (O No (@ Yes () Default (No) *
Ranges: (O No (@ Yes () Default (No) *
Modules filter: | |
Merge configuration

Function lines: () No @) Yes (O Default (No)
Asm (O No @ Yes () Default (No) *

Launch viewer: () No (® Yes () Default (No)

Functicns filter: | |I

Merge scope: () Mone (O Siblings enly (O Siblings and parent () All (®) Default (None)

Filter:

Form | Table |
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2 CONFIGURING THE ANALYZER

The Statistics is responsible for {T 03€0002:03-impert-and-ce yam 5% |
configuring which functions should 2 e
be included in the code coverage E,’EE“ . [JMeasure sl functions 5
0 0 . ersistent variables e
statistics output (shown opposite). 2 Voriables ® ~'] Function: [ ECLIB_Sar 16
J& Pre-conditions o :n ECLIE Sqr_16 |
Additionally, further pass/fail criteria % Brpected -1 & g ECLIB_bool_lsinfinity_s16_16
. - J Stubs 22 % ECLIB s16_ShiftLimitTos16_s32_16 » SN
can be set in the form of minimum # User Stubs O 15 5 Lo To <2 16 o = "
- Test Points v Al -s8 Limitlos? =32 Statement coverage:
coverage values that must be v B Analyzer -4 % @ s32.Eclib_Square 516 Objectcode (bytesk | |'% | 100 % | 142/142
achieved for the associated tests to v g - Sourcecode(ines: | % | M0 % | 10/10
be considered a ‘pass’. Thus, v I Profiler Condition coverage: . | |
ode areas Condition any: % 60 % 3/5
although the actual test vectors may i Code e ) d:‘ “; Ezi% —
pass, the tests will be considered to Jo Trace S - ¢
. . o o . H”_ . H
have failed if the desired minimum ﬁ Seripts Conditionbots | % [ ®% [ 373
coverage has not been achieved. i ggfi:":
- Diagrams
£ >
Form Tablel
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2 CONFIGURING THE ANALYZER — BASE TEST

@ In the base test, set Analyzer
Run Mode to Start

This simply turns on the collection of
program trace for the target
microcontroller. The next steps
configure where the data should be
stored and how to analyze it.

LT bsc0002-03-im port-and-cc.ivaml| EE]

= Meta

'€ Functien

[= Persistent variables
I'F Variables

& Pre-conditions
B. Expected

& Stubs

e User Stubs

& Test Points

v B Analyzer

v B Coverage
B. Statistics
w i Profiler
& Code areas
J& Diata areas
& Trace
HIL
Scripts
Options
Ciry run

TR R E

Diagrams

[ ]Inherit

Run mode: () Off (@) Start () Default (Off)

®

Document file; i| & functionhtrd

Open mode: () Update () Write (®) Append () Default (Write) '

Trigger name: |

Use predef. trig: (O No (O Yes (®) Default (No)

Use slow run: (O No (®Yes () Default (No) *
Save aftertest ()Mo (® Yes () Default (Mo)

Close aftertest: () No () Yes (®) Default (Mo)
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2 CONFIGURING THE ANALYZER — BASE TEST

LT bsc0002-03-im port-and-cc.ivaml| EE]

@ Provide Document file name
where trace data is to be saved:

E Meta

The Analyzer data is saved using 2 Function [ inherit *
iISYSTEM’s * TRD format files. I Persistent variables | Run mode: () Off (@) Start () Default (Off)
¥ Variables
To maintain an overview of the data J- Pre-conditions Document file: | ${_function}.trd (2)
collected, we can define a distinct ﬁ E:PEHE" Openmode: O Update O Write @ Append (O Default (Write)
analyzer file name for the * TRD files. " L.Isuersﬁtubs
These are entered into the i Test Points Trigger name: | k
“Document file” field. v % Analyzer Use predef. trig: (O No (O Yes (®) Default (No)
. . - . v B Coverage
By typing ‘S’ into this field a list of . Statistics _
possible tokens are offered. These v o Profiler Useslowrun:  (ONo @ Yes (O Default (No) *
: Cod
tokens are replaged .Wlth the labels ﬁ D:;;Zi‘ Soweafteriest:  (ONo @ Yes O Default (Noj °
when the *.TRD file is generated. ¥ Trace
. : :  HIL Close aftertest: (Mo () Yes (®) Default (No) '
For example, if the file name is ¥ Script
o Criprs
defined as ${ testld}- ¥ o ?
. . . ptions
S{ function}.trd, the resulting file W Dry run
name will be created from the J- Diagrams

current test’s ID and the name of
function under test.
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2 CONFIGURING THE ANALYZER — BASE TEST

@ Open mode - Append LT bsc0002-03-im port-and-cc.ivaml| EE]
# Meta [ ]Inherit
To collect accumulated program trace +¥ Function
data from several tests, the Open [= Persistent variables | Run mode: (O Off (@ Start () Default (Off) '
=] -
mode for the * TRD can be = Variables o :
) J Pre-conditions Document file: .| §{_function}.trd

configured to accumulate the results B Epected _
from several tests. J Stubs Open mode: () Update () Write (® Append () Default (Write) @

. e User Stubs :
By selecting the Open mode as i Test Points Trigger name: | |
Append as shown Qpp05|te, all v B Analyzer Use predef. trig: ONo O Ves ® Default (No) °
coverage results will be stored to a v B Coverage
single file M. Statistics _

. v i Profiler Use slow run: (O No (@ Yes () Default (No)

J- Code areas _
J- Data areas Saveaftertest (O No ® Yes () Default (No)

& Trace
HIL
Scripts

Close aftertest: () No () Yes (®) Default (Mo)

Options
Ciry run

TR R E

Diagrams

testIDEA » 06 Chapter 2 » Configuring the analyzer 10




2 CONFIGURING THE ANALYZER — BASE TEST

@ Further Settings of Analyzer

Slow run: Yes
Save after test: Yes
Close after test: No

If the target microcontroller does not
have a hardware trace
implementation, the Slow Run
feature can be used to collect trace
information.

The *.TRD file is also saved and left
open after each test as the common
inherited settings for derived tests.
The “left open” option simply means
the *.TRD file is left open in the
Analyzer window within winIDEA.

These files can consume a large
amount of RAM, so it is
recommended to keep the number
of files opened simultaneously to a
minimum.

LT bsc0002-03-im port-and-cc.ivaml| EE]

¥ Meta
¥ Function
[= Persistent variables
1E Variables
& Pre-conditions
B. Expected
& Stubs
e User Stubs
& Test Points
v B Analyzer
v B Coverage
B. Statistics
w i Profiler
& Code areas
J& Diata areas
& Trace
HIL
Scripts
Options
Ciry run

TR R E

Diagrams

[ ]Inherit

Run mode: () Off (@) Start () Default (Off)

Document file; i| & functionhtrd

Open mode: () Update () Write (®) Append () Default (Write) '

Trigger name: | | '

Use predef, trig: | (O No (O Yes (®) Default (No)

Use slow run: (O No (®Yes () Default (No) * @
Save aftertest: | () Mo (® Yes () Default (Mo)

Close aftertest: | () No () Yes (®) Default (Mo)

testIDEA » 06 Chapter 2 » Configuring the analyzer
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2 CONFIGURING THE ANALYZER — BASE TEST

Slow Run for MCUs without trace
port:

As the name suggest, Slow Run
executes the code slowly. Sometimes
very slowly.

If the microcontroller has no
hardware trace with which to collect
the program trace data, Slow Run
executes every assembly instruction
individually, stopping after each
instruction. In the context of Unit
Tests, this should not be an issue as,
at this level, we are checking
software functionality, not hardware
functionality or real-time
performance.

LT bsc0002-03-im port-and-cc.ivaml| EE]

¥ Meta
¥ Function
[= Persistent variables
1E Variables
& Pre-conditions
B. Expected
& Stubs
e User Stubs
& Test Points
v B Analyzer
v B Coverage
B. Statistics
w i Profiler
& Code areas
J& Diata areas
& Trace
HIL
Scripts
Options
Ciry run
Diagrams

TR R E

[ ]Inherit

Run mode: () Off (@) Start () Default (Off)

Document file; i| & functionhtrd

Open mode: () Update () Write (®) Append () Default (Write) '

Trigger name: | | '

Use predef. trig: (O No (O Yes (®) Default (No)

Use slow run: (O No (®Yes () Default (No) *

Save aftertest (O Mo (@ Yes () Default (No)

Close aftertest: () No () Yes (®) Default (Mo)

testIDEA » 06 Chapter 2 » Configuring the analyzer
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2 DEVELOP UNIT TESTS

Now that the base test is configured
with the common Analyzer settings,
the tests can be created, deriving
them from the base test.

iSYSTEM testiDEA
File Edit Test iTools Help

B= Qutline 331

v i ECLIB_Sqr_16: ECLIB_Sqr_16
ECLIB_Sqr_16.0001: /

ECLIE_Sqr_16.0002 :
ECLIB_Sqr_16.0003 :
ECLIE_Sqr_16.0004 ;
ECLIB_Sqr_16.0005 :
ECLIB_Sqr_16.0006 ;
ECLIB_Sqr_16.0007 :
ECLIB_Sqr_16.0008 :
ECLIE_Sqr_16.0009 ;
ECLIB_Sqr_16.0010:
ECLIE_Sgr_16.0011:
ECLIB_Sqr_16.0012:
ECLIE_Sgr_16.0013 :
ECLIB_Sqr_16.0014:
ECLIB_Sqr_16.0015:
ECLIE_Sgr_16.0016:
ECLIB_Sqr_16.0017:
ECLIE_Sqr_16.0018 ;
ECLIB_Sqr_16.0019:
ECLIE_Sqr_16.0020 ;

FTUYVY VT VYT UTYTITYTITTTYTTYITTTITTT
T

~

FHEHRIABE OB &S BP0

g = B iT bsc0002-03-import-and-cc.iyaml 2

¥ Meta
¥ Function
[+ Persistent variables
¥ Variables
Pre-conditions
Expected
Stubs
User Stubs
Test Points
Analyzer
[= Coverage
[= Statistics
& Profiler
f- Code areas
- Data areas
¥ Trace
HIL
Scripts
Options
Dry run

< CTVEER TR

EEEE

Diagrams

Run mode:

(] Inherit
() Off (@) Start () Default (OFf)

Document file: i| S _function}trd

Open mode:

Trigger name:

Use predef. trig.:

Use slow run:
Save after test:

Close after test:

() Update () Write (®) Append D$

(O No (O)Yes ® Default (No) '

(O MNo @ Yes () Default (No)
(O Mo @ Yes (O Default (Mo)

(O)'MNo (®Yes (O Default (Mo)

testIDEA » 06 Chapter 2 » Configuring the analyzer
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2 CONFIGURING THE ANALYZER — 15t DERIVED TEST

We will now configure the Analyzer
settings so that the *.TRD file is
created anew prior to collecting trace
data. This ensures that the only trace
data in the file is from this suite of
tests.

@
)

Select the first derived test.

Click the Inherit option twice
to change to Checked and then
Unchecked.

This ensures the entered
settings are retained.

Change the Open mode setting
from Append to Write.

®

The trace data collected will now be
appended to the freshly created
* TRD file.

iSYSTEM testiDEA

File Edit Test iTools Help
i HEEHRI4ABRIIOBAI| &SR I x
EE Outline Eﬁ] g = 8 iT bsc0002-03-import-and-cc.iyaml 3
W Fa Eirl ID_C:.-_‘IF.. Cizl ID_C':.-_‘I = t‘,l-? Me‘ta
[= ECLIB_ Sgr_16.0001:/ 2 Function
P ECHB Sqr e 0002 [= Persistent variables
[= ECLIB_Sgr_16.0003:/ 2 Variables
b ECLIB_5qr_16.0004: / f- Pre-conditions
[= ECLIB_Sgr_16.00053: / b~ Expected
[= ECLIB_S5gr_16.0006: f J- Stubs
[= ECLIB_Sgr_16.0007:/ & User Stubs
[= ECLIB_Sqr_16.0008: Ji- Test Points
[= ECLIB_5qr_16.000G: f v [+ Analyzer
[= ECLIB_Sgr_16.0010:/ v |= Coverage
[= ECLIB_Sgr_16.0011:/ J Statistics
[= ECLIB 5gr_16.0012:/ v b Profiler
[= ECLIB 5gr_16.0013:/ i Code areas
[= ECLIB_Sgr_16.0014:/ J Data areas
[= ECLIB_5gr_16.0015:/ - Trace
[= ECLIB_ 5gr_16.0016:/ B HIL
[= ECLIB_Sgr_16.0017:/ J Scripts
[= ECLIB_5gr_16.0018:/ - Options
[= ECLIB 5gr_16.001%:/ J Dry run
[= ECLIB_Sgr_16.0020:/ Diagrams

[ Inherit

() Off (@) Start ; Default (Off)

Run mode:

Decument file: i| S _function}.trd

Dl.lpdate (®) Write DAppend (]

Open mode:

Trigger name: |

Use predef. trig: (CJNo (O Yes (®) Default (No) '

Use slow run: (JNo (@ Yes () Default (No)

Save aftertest () No (@ Ves () Default (No)

Close aftertest ()Mo () Yes (@) Default (No)

testIDEA » 06 Chapter 2 » Configuring the analyzer
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2 CONFIGURING THE ANALYZER — FINAL DERIVED TEST

The Analyzer’s Inherit option applies
to the entire Analyzer setting and the
sub-settings below it. In order to
configure the last test to generate a
code coverage report, we first need
to turn off inheritance.

Select the last derived test.

Click the Inherit option twice
to change to Checked and then
Unchecked.

This ensures the entered
settings are retained.

@
@

Do not change any other settings
here.

iSYSTEM testiDEA

File Edit

Test iTools Help

HEEHR 4ABBI ORI ESH P

b= Outline i3

YUY vYVYVvYVYVYVYVYTYVYVYTYTYTVTYTYTTTTTYT

ECLIB_Sqr_16.0098 : /
ECLIB_Sqr_16.0009: /
ECLIB_Sqr_16.0100: /
ECLIB_Sqr_16.0101: /
ECLIB_Sqr_16.0102: /
ECLIB_Sqr_16.0103 : /
ECLIB_Sqr_16.0104: /
ECLIB_Sqr_16.0105: /
ECLIB_Sqr_16.0106: /
ECLIB_Sqr_16.0107: /
ECLIB_Sqr_16.0108: /
ECLIB_Sqr_16.0108: /
ECLIB_Sqr_16.0110: /
ECLIB_Sqr_16.0111:/
ECLIB_Sqr_16.0112:/
ECLIB_Sqr_16.0113:/
ECLIB_Sqr_16.0114: /
ECLIB_Sqr_16.0115: /
ECLIB_Sqr_16.0116: /
ECLIB_Sqr_16.0117:/

CioLin o I e I P

e pw T O

L

iT bsc0002-03-im port-and-cc.iyaml E@]

testIDEA » 06 Chapter 2 » Configuring the analyzer

=1
tt:]'; :it:tion : CJinherit @

[= Persistent variables Run mode: () Off (@) Start Default (Off)

¥ Variables

J Pre-conditions Document file: i| §{_function}.trd

Expected

E StLFJ};; = Open mode: (i Update (O)Write ®) Append (O Default

e User Stubs )

& Test Points Trigger name: |

w [= Analyzer Us . ;
e predef. trig: (O No (O Yes (®) Default (No)

w [= Coverage
[ Statistics )

v & Profiler Use slow run: CiNo (@) Ves () Default (Mo)
[ Code areas )
J Data areas Save aftertestt ()Mo (8 Yes () Default (No)
Trace :

j ﬁ”_ Close aftertest: ()Mo (8 Ves () Default (Mo)

& Scripts w

Form Tahle|

$

== ? oo Test Status &3
[+ ECLIB_Sqr_16.0119: / ?

15



3 COVERAGE SETTINGS - FINAL DERIVED TEST

Now we can configure Coverage:

@

Activate the coverage settings
via Is active: - yes

Code Coverage can be calculated
using two methods. Here we have
collected all trace information into a
single *.TRD file for analysis in the
last test using the append mode of
the Analyzer.

The Merge configuration option in
Coverage can alternatively be used if
each unit test stored its trace data in
single *.TRD files. The only difference
is between generating one large
*TRD file, or generating many small
*TRD files.

T bsc0002-03-import-and-cc.iyaml| Xﬂ

2 Meta
2 Function

=]

Persistent variables

2 Variables

K TEE®RTE

<

Pre-conditions
Expected
Stubs
User Stubs
Test Points
Analyzer
[ Cowverage
[ Statistics
& Profiler
[ Code areas
e Data areas

Is active: i(C)No @) Yes (O Default (Na)

w

Export configuration
Export format: i
Export file | eclib_sqr_16.htm|
Variant: |

Ignore unreachable code: ()Mo () Yes (@) Default (No) '
Assemnbler info: (JNo (@ Yes () Default (Mo) '

Module lines: (O Mo @ Yes (O Default (No) *

Function lines:

()Mo (®Yes () Default (No) *

testIDEA » 06 Chapter 3 » Coverage settings

B Trace Sources: O Mo @ Yes ODefault(No) © Asm: (Mo @ Yes () Default (No) *
B HIL _ _
& Scripts Ranges: (O Mo @ Yes (O Default (No) * Launch viewer: () MNo ® Yes () Default (No)
- Options Modules filter: | Functions filter: | |i
J Dryrun
- Diagrams
Merge configuration o
Merge scope: () None (O Siblings only (O Siblings and parent () All @) Default (None) |
Filter:
<
"
Form Tablel
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3 COVERAGE SETTINGS - FINAL DERIVED TEST

Here we have defined the
report output format to be
HTML, and have provided a file
name in the Export files field.
In addition, we can determine
exactly which information is

required in the coverage
report.

The Launch Viewer option is set to
Yes. This ensures that the results are
displayed in the selected HTML
format in the default browser upon
completion of the tests.

T bsc0002-03-import-and-cc.iyaml| Xﬂ

testIDEA » 06 Chapter 3 » Coverage settings

¥ Meta i ~
€ Functien Is active: i(_JNo (@) Yes () Default (Mo)
[= Persistent variables
¥ Variables Export configuration
Pre-conditions i
t Expected Export format: HTML ~
o Stubs Export file: [ eclib_sqr_16.html |
e User StL..II‘.}S Variant: |
J Test Points
~ [= Analyzer Ignore unreachable code: (O Ne (O Yes (®) Default (No)
v [ Cowverage
[+ Statistics Assembler info: O No ®Yes O Default (No) '
w & Profiler _ )
b Code areas Module lines: OMe @®Yes (O Default (No) ' Functionliness (OMNo @ Yes (O Default (No) *
e Data areas ; _
J Trace Sources: (O Mo @ Yes (O Default (No) * Asm: (O MNo ®Yes (O Default (No) °
B HIL _ _
J Scripts Ranges: (O Mo @ Yes (O Default (No) * Launch viewer: () MNo ® Yes () Default (No)
J- Options Modules filter: | Functions filter: | |i
J Dryrun
- Diagrams
Merge configuration
Merge scope: () None (O Siblings only (O Siblings and parent () All @) Default (None)
Filter:
<
w
Form Tablel
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3 STATISTICS SETTINGS — FINAL DERIVED TEST

Finally, we can configure Statistics in
the final derived test.

We start by listing all the functions
we required code coverage results
for. To start with, we have added
ECLIB_Sgr 16 since this is the
function we are testing. However,
this function relies upon many other
functions. If so desired, we can add
these into our statistics
measurement.

Expected values for code coverage
can also be entered for each
function. If the expected code
coverage is not achieved, the test (or
suite of tests) are considered to have
failed, even if the tests themselves
passed.

Here we have left the expected
values empty.

LT bsc0002-03-import-and-cc.iyaml| Xﬂ

£ Meta
¥ Function [ Measure all functions iR
[z Persistent variables :
12 Variables ° 1 Al Function: [ ECLIB_Sqr_16 |
J# Pre-conditions > 0 :' ECLIB Sqr_16 | |
[ Expected o M i ECLIB_bool_lsinfinity_s16_16
Jo Stubs T2 @' ECLIB_s16_ShiftlimitTos16_s32_16 Exbected o]
i i =B LimitTos8 s32_

F User Stubs *3 * ' ECLIB_s3_LimitTos8 s32_16 5
J Test Points M : i . tatement coverage: _
[ Analyzer -4 53?._EC|Ib_SqUErE_5:: Object code (bytes): I:I'% [ % |
v I Coverage Source code (lines): o [ % |

Sl : [ ]
w & Profiler 9 i

- Code areas Condition any: I:I % | % |

J# Data areas Cond. true only: I:Ii% [ % |

i Trace i
¥ HL Cond. false only: |:|_% | % |
¥ Scripts Conditionboth: | |'% | | % |
- Options
B Dry run
- Diagrams
L4
< >
Form Table|
testIDEA » 06 Chapter 3 » Coverage settings 18



3 HTML REPORT OQUTPUT

Once completed, the changes can be

saved and the suite of tests executed.

Upon completion of the tests, as
configured, the default browser is
open with the code coverage results
in HTML.

The various links in the file allow the
user to drill down as far as the
assembler code (if inclusion was
selected in the Statistics settings).

Project summary

Folder summary

Code coverage report / Project summary

Project name:

Functions summary

Untested code

7SISTE

7 SYSTEM

Test ID: ECLIB_Sqr_16
Descrintion:
Trace recorded on: 08 Nov 2017 12:33:34
Saoftware:
Hardware:
Comment:
5C% Statements CC%  OQutcomes Image name
=] (32/36) 64 % {14 /22) sketch no optimise.elf
=] (32/36) 64 % (14 /22) Project overall
23
24
25
26
27
28
29
30

Project summary

Folder summary

Eolder summary

Image: sketch no optimise.elf Top

Eunctions summary

L

Untested code

v

80 %

R

(12/15)  50%
(32/36) 64%

Folder:sre\
5C% St €C% Outcomes Module name
95 % (20/21) % (10/14) eclépower.cpp

(4/8) ecl6utilities.cpp
(14/22) Folder overall

[ 18 163
L e oo

(] res 32 = (532) par ¥ (s532) par;

(] return res 32:

[

[ void ECLIB Sgr 16 (ECLIB rcv_fix1é(*res), ECLIB rcv_fixlé(par)) {
=532 res_32:

» if (par == ECLIB 516 NAN) {

I Idrsh r3,[r7,#0008]

B cmnr3,£00008000

-4 bne "ecl&power.cpp™:33 (000829E6)
(] *res = ECLIB_S16 NAN:

B Idrr3,[r7.20C]

B mov 200008000

I strhr2,[r3,200]

I b "eclépower.cpp":44 (00082A1C)
L 4 } else if (par == 0) {
(] *res = 0;

}
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5 TEST REPORT PROCESS

Once the tests have been completed
and the code coverage has been
generated, it is time to generate the
report for the test’s outcomes.

This can be undertaken in two steps:

1. Configuration of the report
(Configure Test Report...)

2. Export of the report
(Save Test Report...)

The configuration allows the user to
define a template used by all reports,
whilst directly exporting a report
offers the chance to modify the
template settings.

Both options are accessible from the
menu under Test. In the following
slides we will simply create a single
report directly.

Run test cases
on target

ISYSTEM testiDEA Evaluation - ChUsers\Stuartsw-devi learnl DEAVBSCODD2!

File Edit iTools Help
Mew Test ...
Mew Derived Test ...
Mew Test From Template ...

| &S % 35 o

£0002-03-import-and-cd

Mew Group .. [ Meta
- Function
New Sub-Group ... - Persistent variables
) Init Target Ctrl+|  Variables
- Pre-conditions
) Run All Tests Ctrl+R . Expected
€% Run Selected Tests Ctrl+Shift+Q  ~ Stubs
©, Run Selected And Derived Ctrle [ UserStubs
5 Run with Filter | Test Points
T - Analyzer
Run Failed Tests ¢ [» Coverage
Remowe Empty Sections ¥ ':‘fta‘hsh(s
i © J Profiler
Disable Analyzer ¥ Code areas
Keep Test Results J- Data areas
¢ Trace
q. i
Configuration... I Eptions

Create test report

Evaluate test
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5 CREATE ATEST REPORT

To create a test report we open the
Test menu and select the “Save Test
Report...” option.

Test

iTools  Help

oW O

Mew Test ...
Mew Derved Test ...

Mew Test From Template ...

Mew Group ...
Mew Sub-Group ...

Init Target

Run All Tests

Run Selected Tests

Run Selected And Derived
Run with Filter

Run Failed Tests

Remove Empty Sections
Disable Analyzer
Keep Test Results

Configure Test Report ...

Ctrl+l

Ctrl+R
Ctrl+Shift+C
Ctrl+T

Configuration... | Save Test Report ... i

testIDEA » 06 Chapter 5 » Test report

21



5 TEST REPORT - OUTPUT FORMATS

@ testIDEA can create test Save Test Report »
reports in several formats,
including XML, YAML and
Excel’s XLSX file formats.
0 Clutput format: i
Here we will select XML and putifor @xML OYAML OCsv OXLS OXLSX
later configure the report to
also generate an HTML output. Output format configuration
XML format is convenient for usage - <built-in> isystem TestReport st v || Browse
in other tools, including viewing in 55 <built-in> blue.css v|' | Browse
web browsers, because it is widely i ——
Loege image URL: | Ch\UsershStuart'sw-devilea rnIDEA\ESCME\SAMEK\EGE-SWare\test_vectors\ecllpsanal Browse
supported. .
ECLIB Square 16 Test Report [
YAML format is common in testing Report title: Bi
tools. It is a superset of JSON and, -
due to its human-readable format, [ Create HTML * | Embed XSLT/CSS ' HTML content: v
convenient for a quick overview in
text editor or importing into other ) _ i
Output file: | eclib-square-test-report.xml Browse
tools.
[] Use absolute links to export files []Include test specifications

[+] Open default browser after save
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5 TEST REPORT - OUTPUT FORMAT CONFIGURATION

XSLTs are Extensible Stylesheet

. 4| Save Test R pod
Transformations used to 2ve Jest Report

transform XML documents

into other formats, such as

HTML. CSS adds styling (font Outputformat:  @XML OVAML OCSV OXLS OXLSX !

style, size, color) to HTML

output. You can use the built- Output format configuration

In XSLTs, or create your own. HSLT: <built-in> isystemTestReportaslt ( 2) v|" | Browse
Both the XSLT and CSS files can be Css, <built-in> blue.css | [Browse

modified to match corporate styling
and color choices. Both file types

Logo image URL: | ChlUsers\Stuarthsw-devilearn| DEANBSCO002\SAMINNEDI-Squareitest_vectors\eclipsein a| " Browse

come from the world of web design ECLIE Square 16 Test Report :

: : : Report titl =
and, if you wish to modify them, spor e . &
simply analyze the existing content _ _ |
tutorials to learn how to configure
them to meet your needs. Output file: | eclib-square-test-reportxml " Browse

[ Use absolute links to export files []Include test specifications '

[] Open default browser after save
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5 TEST REPORT - OUTPUT FORMAT CONFIGURATION

Add a link to your

o : : "t Save TestR X
corporation’s logo if desired. v Jest Report
It is also helpful to add a
description for the title of the
report. Outputformat  @xML O vaML O CSV OXLS (OXLSX

CQutput format configuration

X5LT: <built-in> isystem TestReport.xsit ~|" | Browse

5% <built-in> blue.css vl Browse

Logo image URL: | C:\Users\Stuart\sw-dev\learnIDEANB5COD02\ SAM3IX\ED3-5quareltest_vectors\eclipsein a| " | Browse
7 Y

ECLIB Square 16 Test Report @ A

Feport title: B
W
[ACreate HTML © | Embed XSLT/CSS © HTML content: |
Output file: | eclib-square-test-report.xml " Browse
[] Use absolute links to export files []Include test specifications

[+] Open default browser after save
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5 TEST REPORT - OUTPUT FORMAT CONFIGURATION

Here we will define that an

-
o . - t| Save Test Report >
HTML format file is desired for = g
the report, setting the check
box Create HTML,
The Output file name is given Outputformat:  @xmL OVAML OCSV OXLS OXLSX !
for the XML file. The HTML file
will be given the same name. Ty e T
\é\/e |'2)8V€ a;S(}SG/tttbhe check X5LT: <built-in> isystem TestReport.xsit ~|" | Browse
ox Upen dejau rowser .
after Yo AV/= tO ensure the Z55: <huilt-in> blue.css hd I Browse
default browser diSp|ayS the Logo image URL: C:"-.LUsers\Stuart\sw-dev\learnIDEA\ESCME\SAMEK\EGE-SWare\test_vectors\eclipseinali Browse
report once it is complete. ECLIB Square 16 Test Report i
: Report titl =3
The HTML content setting can also be PemRE U LE
configured to show either all results ; : i
or just the results of failed tests. [ Create HTML © |/ Embed X5LT/CSS © HTML content: wzr v
Output file: | eclib-square-test-report.xml " Browse
[] Use absolute links to export files []Include test specifications
[+] Open default browser after save

testIDEA » 06 Chapter 5 » Test report




5 TEST REPORT - OUTPUT

With the chosen settings the test
report will be displayed like this.

eclipseina

ECLIB Square 16 Test Report

Test Configuration

report file eclib-square-test-report.xml
testiIDEA version 917.0
winlDEA version 917.0

wiWorkspacePath

C\Users\Stuart\sw-devilearn| DEA\BSCO0002\SAM3X\EQ3-Square

Test Statistic

Number of all tests

119

Number of not passed tests

(=]

Failure/Error type

No. of failures/errors

Errors (test execution exceptions)

Expression failures

Coverage failures

Code profiler failures

Data profiler failures

Script failures

Stub failures

Test point failures

Stack usage failures

oo O ool O|D|D
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5 TEST REPORT - OUTPUT

3

The coverage report is attached to
the final test in the set of derived
tests (in this case, test
ECLIB Sqr 16.0119).

The details for the code coverage
statistics and methods of
measurement can be found in the
winIDEA help under the topic
Analyzer -> Coverage Concepts.

TestID Function Result
ECLIB_Sqr_16.0119 ECLIB_Sqr_16 Pass
Tags Base tests
/Short_-_ECLIB_Sar_16
Assert expressions
Expression ‘Sub-expressions
— myResult = ©x800@ (-32768)
myResult == ECLIB_S16_NAN ECLIB_S16_NAN = ©x388@ (-32768)
— myResult_sf = \xEF (BxEF) (-17)
myResult_sf==-17 -17 = \xEF (@xEF) (-17)
Coverage
Document [ECLIB_Sqr_16.trd
Export file eclib_sgr_16.himlindex.htm|
Obj. cod cuted Sre. i xecuted Conditi Cond. trui I Cond. false Conditi both
Functicn Obj. code all [Sre. fines all |Cond. all|cC (0 ) - e LI o) LA LBy ond. false only
|measured (exp., abs ) |measured (exp., abs ) |measured (exp., abs.) |measured (exp., abs.)  |measured (exp., abs ) |measured (exp., abs. )
mmom e 142 10 5 50.0% (5/10) 64.8% (0.0%, 92) 80.0% (0.0%, 8) 60.0% (0.0%, 3) 0.0% (0.0%, 0) 20.0% (0.0%, 1) 40.0% (0.0%, 2)
- - | — — | —— 1 |L | — | [ s—
ECLIB_bool_ISINFinity_s16 16 58 7 5 50.0% (2/4) 57.1% (0.0%, 4) 100.0% (0.0%, 2) 50.0% (0.0%, 1) 50.0% (0.0%, 1) 0.0% (0.0%, 0)
i - | ——— — | —) | —| ][ —| ] [ —— 1 L

ECLTE 516 ShiftLinitTosis siz s |72 7 5 0.0% (0/4) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0)

L 1 |L ] |C ] |L 1 |L 1 |L ] |C
ECLTE 53 LinitToss_s32 18 54 8 5 0.0% (0/4) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 0.0% (0.0%, 0)

L 1 |L 1 |C ] |L 1 |L 1 |L 1 |C
532_Eclib_Square_s18 38 4 0 1(0/0) 0.0% (0.0%, 0) 0.0% (0.0%, 0) 1(0.0%, 0) 1(0.0%, 0) 1(0.0%, 0) 1{0.0%, 0)

L 1|L 1 |C 1L 1 |L 1 |L 1 |C
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5 TEST REPORT - XML FORMAT CONFIGURATION

When creating only XML format files
with the intention of viewing them in
a web browser, be aware that some
browsers work differently to others.

Configure test reports v

Output format: @ XML O YAML O CSV (O XLS (O XLSK
If you cannot see the content of the

file when it is opened in your default
browser, you may wish to try
embedding the XLST and CSS into the XSLT: <built-in> isystemTestReport.xsit ~| | Browse

XML file using the check box option csc, <built-in> blue.css | [Browse
shown.

Output format configuration

Logo image URL: | C:h\UsershStuarth sw-devilearnlDEA\BSCOD02Y SAM EK‘ILE'IH-Square‘itest_vectﬂ-rs‘neclipseina|i Browse
The most portable solution is the ECLIB Square 16 Test Report Mk
Create HTML option although it Report title:

requires the most disk space for the -

files generated. [ Create HTML | [] Embed XSLT/CSS | HTML content: | All results v

I—II_|!{"-‘-

Not all browsers may show standalone and embedded versions of reports
correctly. While Internet Explorer has problems with single files (XSLT and CSS
embedded), Chrome does not show report contents when XSLT is stored as a
separate file. Firefox properly displays report content in both cases.
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6 SUMMARY

* Code coverage can be easily generated for unit tests
within testIDEA

* The Slow Run feature enables the generation of program
trace data, even on microcontrollers without hardware
trace support

* Upon completion of testing, reports can be easily
generated for documentation purposes
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