IMPORTING TEST CASES

Objectives
At the end of this section, you will be able to
» Export a test case template from testIDEA suitable for use in Excel

» Import test cases created in Excel into testIDEA
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1 PROCESS FOR LARGE NUMBERS OF TEST CASES

In this unit we will test the same
function that we tested in Unit 04
using a process that can handle a
large numbers of test cases.

It starts by constructing an Excel (or
similar) template for the test vectors
via testIDEA’s export option. From
there, it is possible to use the various
inbuilt table calculation options of
Excel to quickly create test vectors.

Once the test vectors are completed,
the Excel data is re-imported into
testIDEA, allowing us to execute the
tests on the microcontroller target.

>

Create one base
and one derived
test in testIDEA

Export Excel
template from
testIDEA

Generate or create
test cases in Excel

Run test cases
on target

Import test cases
to testIDEA
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2 FILES OF THE TESTING ENVIRONMENT

testIDEA environment - files

The test cases can be imported
directly from an Excel file. Excel
makes it simple to create test vectors
or import existing vectors into a
testIDEA template created for Excel.

Once the test vectors have been
imported back into testIDEA, they are
saved in YAML format in an *.iYAML
file.

The tests can be executed from
within testIDEA. Integration and
automation is also possible by, for
example, exporting the tests as a
Python script. This can then be used
as part of an automated test
environment with, e.g. Jenkins.

N\
Import
Excel
*iIYAML
eert o TESTONA P thon
" Excel
Testona
CSV
Python
The export and import functionality of testIDEA require the @
testIDEA Pro license. PRO
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3 GENERATE EXCEL-TEMPLATE - INITIAL SITUATION AND CONCEPT

As a starting point for the creation of testIDEA
our test vectors in Excel, we will take
the test vectors from the previous
unit and display them in the table Base test
view.
Th|S |S ShOWﬂ OppOSlte @ func : testTimeout careld : : assert : -
func params retVal isExpectException EXpressior
0 al 1 HIENEF 0 Al
0 | ECLIESqr_16 : i i i =
.@ 1 5| ECLIB_Sqr_16 " RurResult " 8rResult_sf 4 |0 E ‘ ‘ : = ﬁrRsul‘t::'Iﬁ ﬁ;ﬁ
+

Derived test
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Test representation in Excel:

Every Excel sheet represents one
base test.

The contents of a single Excel-sheet
display the individual tests. When
tests are derived from a base test,
the approach taken up until now with
test creation, the thick horizontal
black lines divide the derived tests
from their base test.

1. Test case

Information from
15t base test

Derived

tests

Excel
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testIDEA » 05 Chapter 3 » Generate Excel - Template - Initial situation and concept

6



3 GENERATE EXCEL-TEMPLATE

F'ﬁ Edit Test iToels Help
As we want to create an Excel-

template, we start by exporting our

two, hand-generated, test vectors to = Open Ctrl+O
an Excel file. T -
Use the “File”“ menu to select the
“Export” option. Close Ctrl+W
Close All Ctrl+Shift+ W
Save Ctrl+5
Save All Ctrl+5hift+5
_ Save As
L’y Export
iy Import
Properties Alt+Enter
Exit

PRO
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3 GENERATE EXCEL-TEMPLATE

In the “Export Test Cases” dialogue
we can select the file format and the
path as well as some of the look-and-
feel options.

The use of colors can be helpful if
you are planning to create a lot of
test vectors, making editing of the
entries in Excel easier.

Export Test Cases

Export testIDEA test cases

Export test cases for use in another application.

File

(®) Excel - ¥LSX | C\Users\babkinje\Desktop' TestldeaWorkspace\Exercise03\test_vectors\ExportEclibSqrads:

||Bmwse|

O Excel - ¥L5
O Testona ECLIB_Sqr_16.0~
csv Browse
KLS5 & XLSX Look and Feel
Text angle: - Caolor 6
[] Freeze header rows e U WHITE
[]Freeze test ID column tags 0 WHITE Up *
] Use colors (see tahl% preCondition ] WHITE Down v
- = - OWER_BLUE

[ Use row border. Stepe If selected, colors are used |r1“ﬁported spreadsheed tolllnpro'.:-er:le?:d_alkillrltﬁ.'i:

func LIGHT_CORNFLOWER_BLUE

assert LIGHT_YELLOW v

[] Open with default application
[ Fnish | cancel |
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3 GENERATE EXCEL-TEMPLATE

Here we see the exported test
vectors within Excel.

We see that line 4 represents our
base test with the function name and
the locals (declared variables) that
are to be inherited.

Line 5 contains all the elements of
our first derived test: the initialized
variables, the parameters and the
expected value expressions.

A A Bl € | D|E|F| G CH | 1l 1] K/ LM N | o]
] @ . £
e & = c ﬁ
1 B _E = £ = m
=
B
-
gl
w W - = 3
e -|-|I - -I-II E - ¥ =
= = e m o E
T EE E g 5 &
2 - HE 2 3 g o Py
3 o - ~Nom o -
4 |ECLIB Sgr 16 0 no short char ECLIB Sgr 16
5|1 3 0 &result &result sf 4 0 result==16 |result_sf==0

To get this sorting of the test vector (base and derived in a single Excel sheet) you
must mark only the base test for export.

If the derived test is also marked, further Excel sheets will be generated for each
derived test in addition to the view shown above.
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3 GENERATE EXCEL-TEMPLATE - HANDLING

The Excel cells indicated do
not have to be filled as they
are inherited.

A A B C D |E|F G H | J K LM N o]
b _“ o E
|l &8 = c ﬁ
1 B _E = £ = m
=
B
(1) (1) 5
gl
b b 2 'E
1 I = - a 7
2 2 s E T a @
T EE E g 5 &
2 - HE 2 3 g o Py
3 o - ~Nom o -
4 |ECLIB Sgr 16 0 no|short char ECLIB Sgr 16
5|1 3 0] &result &result_sf 4 0 result==16 |result_sf==0
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3 GENERATE EXCEL-TEMPLATE - HANDLING

A A B/ C | D|E|F G H 1 J K LM N | 0
bl _“ E
s 8 = e @
1 = 12 8 = 2 @
=
o
00 O (2)] %
The cells containing the test g g
parameters and their initial L " - = Z
! = | = E = & ]
values have to be filled each 2 3 3 = @ z 3 &
time. 2 g B 2 = g 2 = s
3 o — ™Nom o -
This is necessary as a 4 |ECLIB Sgr 16 0 no|short char |ECLIE Sgr 16
partial params inheritance 5|1 of &result &result sf_4 0 result==16 result_sf==0

is not supported. In this case,
although the &result and
&result_sf are always the
same, they have to be entered
each time in columns H and I.
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3 GENERATE EXCEL-TEMPLATE - HANDLING

©),

Finally, the expressions (the
expected test results) must
be filled in.

A A B C D E F G H I J K L M N | o]
= o t
e & = c ﬁ
1 B 12| 2 = - m
=
B
(1 ](2) (1) (2 1 (3)
o L]
& 3
w W - = @
= -|-|I -I-II E - =
= = — (- E
2 3 z g g 2 5 =3
2 - o 2 3 g o 3
3 o - ~Nom o -
4 |ECLIB Sgr 16 0 no|short char ECLIB Sgr 16
5|1 ol &result &result sf 4 0 result==16 |result sf==0

Now you have a fully functional Excel template.
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3

4 FILL EXCEL-TABLE WITH TEST CASES - INITIAL SITUATION

In order to guarantee the desired test A B | c | D B | F | E
. . Result of Test Input Vectors for test
covera ge’ t h e fo| | owlin g unit test Test ID Test Description Expected Result (myResult) Result Shift Factor (myResult_sf) Input Value Input Value Shift Factor Expected floating point result (not used for testing)
ECLIB_Sqr_16.0001 par1 and par2 are zero, all sf are zero 0 0 0 0 0
Cases have been generated by the ECLIB_Sqr_16.0002 par1 and par2 are zero, all sf are zerol 0 | 0 0 0 0
ECLIB_Sqr_16.0003 par1 and par2 are zero, all sf are zero 0 0 0 0 0
SOft\Na re d eve | 0 p ers. ECLIB_Sqr_16.0004 21 10 2 13 3 10,5625
ECLIB_Sqr_16.0005 paris zero 0 0 0 0 0,00
ECLIB_Sqr_16.0006 paris & 25 0 5 0 25,00
Included are a Test ID , a test ECLIB_Sqr_16.0007 par is near max ECLIB 515 POS INF 0 32766 0 1.073.610.756,00
- . ECLIB_Sqr_16.0008 par is max ECLIB_S16_POS_INF 0 32767 0 o 32.767,00
ECLIB_Sqr_16.0009 par is near min ECLIB_S16_POS_INF 0 32766 0 1.073.610.756.,00
description, input vectors for each
) ECLIB_Sqr_16.0010 par is min ECLIB_S16_POS_INF 0 32767 0 32.767,00
unit test an d ex pe Cte d resuy |t S. ECLIB_Sqr_16.0011 par is MAN ECLIB_S16_NAN 0 32768 0 -32.768.00
15 ECLIB_Sqr_16.0012 paris zero 0 42 0 41 0,00
ECLIB_Sqr_16.0013 paris 5 0 1 5 41 0,00
A 17 ECLIB_Sqr_16.0014 paris near max 0 42 32766 41 0,00
These test cases will need to be oL S 16,018 o i a P 276700
. . . . ECLIB_Sqr_16.0016 par is near min 0 42 -32766 41 0,00
imported into testIDEA by inserting 20 | ECLIE Sar 16,0017 paris min ECLB 516 POS INF 2 o167 a 32.767,00
. . ECLIB_Sqr_16.0018 par is NAN ECLIB_S16_NAN 12 32768 41 -32.768,00
them into the Excel template we just ECLIE_Sqr 16 0019 par s zero 0 a 0 e ‘
23 |[ECLIB_Sqr_16.0020 paris & 0 11 5 43 0,00
crea t e d . ECLIB_Sqr_16.0021 par is near max 0 41 32766 43 0,00
ECLIB_Sqr_16.0022 par is max ECLIB_S16_POS_INF 1 32767 43 32.767,00
ECLIB_Sqr_16.0023 par is near min 0 41 -32766 43 0,00
ECLIB_Sqr_16.0024 par is min ECLIB_S16_POS_INF 11 32767 43 32.767,00
28 |ECLIB_Sqr_16.0025 par is NAN ECLIB_S16_NAN 11 32768 43 -32.768,00
ECLIB_Sqr_16.0026 par is zero 0 43 0 42 0,00
ECLIB_Sqr_16.0027 paris & 0 13 5 42 0,00
ECLIB_Sqr_16.0028 par is near max 0 43 32766 42 0,00
SQUARE ® i [
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4 FILL EXCEL-TABLE WITH TEST CASES

The testIDEA Excel template can now DBAUSZUG ~| : | X « f | ="result=="&TEXT{'[eclib-power-test-vectors.xlsx]SQUARE'!$C4;0)
be extended by using a simple TEXT()
: 4 A B, C | D E|F | G . H | 1 |JK[L/M__ N | o | P | a
import from the Excel spreadsheet = e
o - Ao & a
seen on the previous page. L = H - 2 5 2
. . :
The Excel TEXT() function simply g
copies the content of the cell g @
o o g [=]
referenced (in this case, cells in a L b @ H 7
. . . = = E T & o
different Excel file) into the cell as , 2 2 2% g g 2 g &
text. This ensures that there are no — =~ s = - - =
. . . . 3_ o - ™~ om [=] -
issues with numerical representation 4 |ECUB Sgr 16 0 no short char ECLIB Sgr 16
that can sometimes occur. 5|1 3 0 &result &result sf 4 0 result==16 result_sf==0
6] |:"re sult == ['&TEKT['[eclib—pc}we r-test-
Here, the “result==" string is 7 vectors.xlsx]SQUARE'$C4;0)

combined with the desired result
from row 4 of the test case Excel
spreadsheet.

Example - Reference to the calculated expected results:

= “result=="&TEXT('[eclib—power—test—vectors.xIsx|] SQUARE'!$C4;0)

testIDEA » 05 Chapter 4 » Fill Excel-Table with test cases 14




4 FILL EXCEL-TABLE WITH TEST CASES

After adding the references and
extrapolating the entries, the file will
contain the 100 or more test cases.

This makes it simple to create large
numbers of test vectors for testIDEA
using commonly available tools and
existing test cases.

A7 - B | ="_"&TEXT(ZEILE(AT7)-4;0)
A A || c | D|E|F| G | H | 1| ) KL M| N o] |
| " . E
1 T s 8 Z E ]
N 5
.E-
'] v
b = I15_-"- -E
e 2 o= g E = & @
2 7 3 7 g £ z 3 &
2 =L HE = o = 3
3 o - N m =) =
4 |ECLIB Sgr 16 0 no sho? char ECLIB Sgr 16
5|1 3l 0 &result &result_sf 4 0 result==16 result_sf==0
6 | 2 0 0 &result &result_sf 0 0 result==0 result_sf==0
7|3 | o 0 &result &result_sf 0 0 result=0 result_sf==0
8| 4 0 0 &result &result_sf 0 0 result==0 result_sf==0
9|5 o 2 &result &result_sf 13 3 result ==10 result sf==2
10| 6 0 0 &result &result_sf 0 0 result==0 result_sf==0
1| 7 o 0 &result &result sf 5 0 result ==25 result_sf==0
12| 8 o 0 &result &result sf 32766 0O result ==ECLIB_S16 _POS_INF result sf==0
13 9 0 0 &result &result_sf 32767 0 result ==ECLIB_S16_POS_INF result_sf==0
14|10 o 0 &result &result_sf -32766 0 result ==ECLIB_S16_POS_INF result_sf==0
15 11 0 0 &result &result_sf -32767 0 result ==ECLIB_S16_POS_INF result_sf==0
16| 12 0 0 &result &result sf -32768 0 result ==ECLIB_S516 NAN result_ sf==0
17| 13 0 42 &result &result_sf 0 41 result==0 result_sf==42
18| 14 0 42 &result &result sf 5 41 result==0 result_sf==42
19| 15 0 42 &result &result sf 32766 41 result==0 result_sf==42
20|_16 0 42 &result &result_sf 32767 41 result ==ECLIB_S16_POS_INF result_sf==42
21| 17 0 42 &result &result_sf -32766 41 result==0 result_sf==42
22| 18 0 42 &result &result_sf -32767 41 result ==ECLIB_S16_POS_INF result_sf==42
23| 19 0 42 &result &result_sf -32768 41 result ==ECLIB_S516_NAN result_sf =
ECLIB Sqr_16_0 ()]

testIDEA » 05 Chapter 4 » Fill Excel-Table with test cases
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5 IMPORT EXCEL FILE

Once the Excel spreadsheet test
vectors have been generated we can
import them back into testIDEA.

Simply navigate to the “File” menu
and select the “Import” option.

F'ﬁ Edit Test iToels Help

&
(=

Mew

Open Ctrl+O
Open Recent #
Close Ctrl+W
Close All Ctrl+5Shift+W
Save Ctrl+5
Save All Ctrl+5hift+5

5 Save As

L’y Export

iy Import
Properties Alt+Enter
Exit

PRO

testIDEA » 05 Chapter 5 » Import Excel file 16



5 IMPORT EXCEL FILE

The “Import testIDEA test cases”
dialog opens, allowing us to define
the document for import and
required import scope.

Import testlDEA test cases

Import test cases from ancther application.

File

(®) Excel - XL5X | C\Users\babkinje\Desktop' TestldeaWorkspace\Exercisel3\test_vectors\ExportEclibSaraxlsx ‘ | Emwse|

() Excel - XLS Browse

() Testona ECLIE Sqr_16_0~ Browse
q

sy Browse

Import scope

() Create new test cases

(®) If test IDs match, import to existing test case, otherwise create new one
() Import only to test cases which test IDs match

() Import only to selected test cases

Finish | Cancel

testIDEA » 05 Chapter 5 » Import Excel file
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¥

IMPORT EXCEL FILE !

Once completed, the testIDEA view {T “o5c0002.03.yam 5
of the same test cases looks as BE|FIq- testTmeost | cordd R
Shown O Osite O b Meta params * isExpectException
p p - [ I+ Function 0 H o2 HEER 0
[J )¢ Persistent variables " ECLIB_Sqr_16 " myResult " myResult_sf i2 ‘o ' ' ' ' = " myResult==:
L] Variables " ECLIB_Sqr_16 " myResult ¢ myResultsf 0 S : : i = " myResult==
gz g:c‘:s:m"”s S 2 | EcLBSerts CmyResult myResult sf ‘o o i i i = ' myResu==
D] % Stubs - ' ECLIB_Sgr_16 ' myResult ' myResult_sf ' 0 ' 0 ! ! ! ! =] ' myResult==
[ i User Stubs s 4 %" ECLIB_Sgr_16 ' myResult ' myResult_sf 13 '3 ! ! ! ! =] ' myResult==
[} Test Points 2 5 ' ECLIB.Sgr_16 ! myResult ! myResult_sf ‘o ‘o i i ! ! = ! myResult==
v [ Analyzer * 6 *|" ECLIB_Sqr_16 " myResult " myResult_sf NG i i i i i =) " myResult==!
v OE Coverage S 7 | ECLIB.Sqr_16 " myResult " myResult_sf ' 32766 ‘o i ' ' ' = " myResult==
. DE}:; 0:::'“'“ s 8 | EcLBsers " myResult myResult of a0 i i i = ' myResut
] F Code areas s : ' ECLIB_Sgr_16 ' myResult ' myResult_sf ' -32766 ' 0 ! ! ! ! =] ' myResult=
[] ¥ Data areas L 10 %|' ECLIB_Sqr_16 ' myResult ' myResult_sf Y -32767 ‘o ! ! ! ! = ' myResult==
0§ Trace 211 }|' ECLIBSqr_16 ! myResult ! myResult_sf i 32768 ‘o i i i i = ! myResult==
Ok HL 212 *|' ECLIB_Sqr_16 " myResult ! myResult_sf i iy R i i i = " myResult==
Ei ;‘:t:‘;:s . 13 E ECLIB_Sqr_16 myResult myResult_sf 5 41 = myResult==1
% Dryrun L4 . ECLIB_Sqr_16 . myResult . myResult_sf . 32766 . 4 = . myResult==
s +|" ECLIB_Sqr_16 " myResult " myResult_sf ' 32767 t a4 ' ! ! ! =l ' myResult==| »

& Diagrams B
Form | Table

testIDEA » 05 Chapter 5 » Import Excel file 18




5 IMPORT EXCEL FILE

Importing and executing these tests
into testIDEA at this point, for this

particular code, results in about half
the tests passing and the rest failing.

This is because the test rely upon the
#define of NAN, POS_INF and
NEG_INF.

#define are preprocessor values and
do not appear as symbols in the ELF
file - therefore we need to somehow
substitute them.

@ Test Status E@]

D Function/la.. Message

-- ChlUsersiba.., Test report for selected editor, 266 test(s), 0 group(s):- 197 tests (74%) co..,
10 ECLIE Sgr 16 Description_: class_: [OException _msg_: Method 'evaluate()’ fai..,
_25 ECLIE Sqr_16  _ Description_: _class__ [OException _msg_t Method 'evaluatel)’ fai..,
8 ECLIB 5qr_16  _ Description_: _ class_: |OException _msg_: Method 'evaluate()’ fai...
30 ECLIB 5gqr_16  _ Description_: _ class_: |OException _msg_: Method 'evaluate()’ fai...
1 ECLIE 5qr_16  _ Description_: _ class_: [OException _msg_: Method 'evaluatel)’ fai...
32 ECLIE Sqr_16  _ Description_: _ class_: [OException __msg_: Method 'evaluatel)’ fai..,
16 ECLIE Sqr_16  _ Description_: _ class_: [OException __msg_: Method 'evaluate()’ fai..,
33 ECLIE Sqr_16  _ Description_: _class__ [OException _msg_t Method 'evaluatel)’ fai..,
9 ECLIB_5qr_16  _ Description_: _ class_: |0Exception __msg_: Method 'evaluate()' fai.. ,

= B

L

>

I EVALUATION

testIDEA » 05 Chapter 5 » Import Excel file
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6 ADD PERSISTENT VARIABLE

A simple approach to handling the
problem of missing #define
definitions is to define them as
Persistent variables and assign them
the required values for the duration
of the testing.

Persistent variables are analogous to
global variables in a C or C++
application in that they are available
to all functions and methods.
Additionally, by using them, we can

continue to develop legible test cases
using understandable symbols rather
than replacing these symbols with
their numeric representation.

Wie geht man grundsatzlich mit persistent variablen um

testIDEA » 05 Chapter 6 » Add persistent variable
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6 ADD PERSISTENT VARIABLE

The three #define of our EC-LIB®
example must first be declared as
persistent variables in our first
derived test. Therefore we navigate
to the “Persistent variables” form and
add the new variables to replace the
#define.

Do not declare persistent variables in
the base test as they will be added to
all tests, resulting in testIDEA trying
to initialize them for each test, which
will fail as there can only be one
instance of each symbol.

It is also recommended to copy the
exact expression directly from the
source code so as to avoid typing
errors.

iT bsc0002-03.iyaml EXW

¥ Meta
1:# Function
[ Persistent variables
¥ Variables
J& Pre-conditions
& Expected
& Stubs
J& User Stubs
& Test Points
v J& Analyzer
v | Coverage
& Statistics
~ J Profiler
J& Code areas
J& Data areas
& Trace
& HIL
& Scripts
J& Options
J& Dry run
J& Diagrams

Declarations of

P

Variable name

S0 ¢ ' ECLIB_S16_POS INF
! ECLIE_S16_NEG_INF
21 ECLIB_S16_NAN

short
short

i
[Vosbletpe ]

[®] Inherit

i short

&7

[IDelete all persi:

Variable name

Form | Table |

testIDEA » 05 Chapter 6 » Add persistent variable
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6 ADD PERSISTENT VARIABLE

We also have to initialize our
persistent variables.

Switch to the “Variables” form and
add them with their accompanying
values manually to the initialization
list (not the declaration list). This is
shown opposite.

As these are persistent, and since
they will not be changed during the
tests, this only needs to be
undertaken for the first derived test.

iT bsc0002-03.iyaml EXW

¥ Meta

¥ Function Declarations of test local variables [®] Inherit
[= Persistent variables " - Mk
12 Varables " [ vesblensme ] T
J& Pre-conditions 0 ' myResult short
&. Expected 1 i myResult_sf i char
& Stubs Y
J& User Stubs
& Test Points
v
v J& Analyzer . N
v | Coverage
& Statistics
~ J Profiler Initialization of local and global variables IEI [®] Inherit |
J& Code areas o ;
o Variable 2
¥ Datoaress _ S
- Trace o1 5 myResultsf 0
- HIL 22} ECLIB16_POSINF 32767
J Scripts : + ' ECLIB_S16_NEG_INF v 3277
J&- Options ECLIB_S16_NAN i -32768
J& Dry run o v
J& Diagrams < >
Form Tahle|

Initialization of local and global variables

IEI ] Inherit *

D Variable

21 57 myResult_sf 0

22 ' ECLIB_16 POS INF 32767
23 ' ECLIBS16_NEG_INF s 32787
54 ECLIBS16_NAN [ 32768

testIDEA » 05 Chapter 6 » Add persistent variable
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6 ADD PERSISTENT VARIABLE

In the last derived test it is
recommend to delete the persistent
variables created for the tests, since
they have lifetime across all test
cases being executed.

This can be performed in the
“Persistent variables” form by ticking
the check box “Delete all persistent
variables”.

Failing to do so may cause

subsequent tests to fail if they too
attempt to declare persistent
variables with the same names.

Declarations of persistent variables [®] Inherit
@ Variable name Al
L
v
< >
Deleted persistent variables %Delete all persistent variables | Proposals updated |
& Variable name | It checked, all persistent variables are deleted after test cornplets
T "

testIDEA » 05 Chapter 6 » Add persistent variable
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/ SUMMARY

* #defines can be declared and initialized as persistent variables.
Due to their persistent nature, it is recommended to delete
them in the final test of a set of tests.

* Prepare an Excel template by first creating a single base and
derived test and exporting it in Excel format. This Excel template
can then be expanded upon and re-imported into testIDEA.

* The structure of base and derived tests are transferred to the
Excel template when the base test only is selected in testIDEA. If
the derived test was also selected, a new Excel sheet will be
created for each derived test.

testIDEA » 05 Chapter 7 » Summary 25



