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Some Questions

B Does testing waste too much of your time?

1. Do you manually test your software?

2. Do your test efforts for small bug fixes consume more time than the
actual bug fixes themselves?

3. Do you have to maintain a proprietary test environment?

4. Do you manage the test data by yourself?

5. Are you continuously in doubt whether you've test ed enough?
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Some Questions

B Are you required to develop in accordance with standards?

1. Are you required to plan the tests in advance?

2. Are you required to do unit testing?

3. Are you required to do regression testing?

4. Are you required to document all tests?

5. Are you required to check your test coverage?
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Unit Testing Of C Programs

B \What is an “unit” ?

/* Function 1 */ -\
int funcl(int a)
{

/* Function A
int funcA(int }
{

} /* Function 2 */
int func2(int a)

{ .
/* Function B > Un|tS
int funcB(int }
{ .
}

/* Function n */
int funcN(int a)

{

= _/

Two units ... ?
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Unit Testing Of C Programs

B Software application, initial

—» Function call, untested

‘ . Unit, unit test not passed
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Unit Testing Of C Programs

B Software application, initial

—» Function call, untested

‘ . Unit, unit test not passed
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Unit Testing Of C Programs

B All units are tested one by one, comprehensive and isolated from
each other

‘ Tessy

— Function call

. Unit, unit test not passed

|:| Unit, unit test in progress

Stub function

B [solation = reproducibility - prerequisite for regression test
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Unit Testing Of C Programs

B Unit testing checks, if input values yield expected output values

Output variables
+

return value

Input variables

Interface

Output variables
+

return value

Parameters
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Unit Testing Of C Programs

B After unit testing, all units are considered tested (separately)

—» Function call, untested

D Unit, unit test passed
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Unit Testing Of C Programs

B Benefits of unit testing

1. Reduces complexity of test case specification ("divide-and-

conquer®)

2. Easy fault isolation, fast error detection

3. Finds errors early in the development process

4. Saves money

5. Gives confidence

\

Module / Unit
Design

Coding

Module / Unit

Test

- Tessy
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Unit Testing With Tessy

B Tessy ...

— Analyzes the test object’'s C source
code module

— Lists the C functions in it

— Determines the interface of each C
function (test object, function under
test)

Mod1.c

[* Function 1 */
int funcl(int a)

{
-

/* Function 2 */
int func2(int a)

{
-

/* Function n */
int funcN(int a)

{
-
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Unit Testing With Tessy

B The interface determines the structure of a test case

Output variables
+

return value

Input variables

Interface \
P
W)
2\
In In INOut Out Return Direction
* a b C d Variable
3 4 8 17 42 Test case
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Unit Testing With Tessy

B Tessy creates the test application

— Test driver (= test harness) + test object = test application

. Test driver, source code generated by Tessy

. Test object, unchanged source code

— Test data is not included in the test application

. Tessr
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Unit Testing With Tessy

B Test execution environments

‘ Tessy Tessy
r— " 9= === 11— -~~~ =1,
Host l Microcontroller
I I I
: Debugger | Debugger :
| | I I
I | Instruction-set | ! | I
l Simulator I 1 [ software
|- — — — — — — I |
I ]
l I . Hardware
I ]
- l ) l
I IM|crocontroIIerI |
Tessy I I
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Unit Testing With Tessy

B Test execution environments

‘ Tessy Tessy

Execution
environment;

Microcontroller

Execution
environment;

Host

Debugger Debugger

|
Instruction-set
Simulator

D Software

. Hardware

IMicrocontroIIerI
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Unit Testing With Tessy

B Execution of a single test case

R

)\ \ expected result

Tessy
Frank Buechner
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test output dat
(result)

test input data

test execution
environment

test application

test
execution

Debugging
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Unit Testing With Tessy

B Execution of a failed test case

test input data test execution

generates test application environment
unexpected result

1

test execution stops in debugger

S HITOPS - ts_srcOl.c

2 File Edb View Project Debug RTOS System Window Help
B|8 @ |dBB oo nwm|De

EJSuurcE -ks_srcll.c

TsLows_HITor ¢ | 15T use | 1575 | 15715 | Ts_TIMER Cui

result 1s wvalue in range (struct rsa

[ | if (vl < rl.range start)
return no;
-
Gt ST Sl o o
return
Tessy
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Tessy

B Test Interface Editor (TIE) -- part of Tessy

ETIE -32 [DP167_Tasking:is_walue_in_range] - |I:I|£|
‘ File Search Options Help

I_i"l I1“| lﬂl ?J.l?‘l“l Iis_value_in_range j
{% External Functions LI
i External Variables

@ Global Variables
E}{:ﬂ"} Parameter

-- s stuct range 1l Iln j
..... 9 |nt "\"1 I |n j
E}--{lfi Return

E}E Declarations [Unuzed)

----- @ E xternal Funchions

- i3 External Variables

Kl

- I

Tessy
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Tessy

B Test Data Editor (TDE) -- part of Tessy

I ETDE [basic_testiis_value_in_range, 1,1] - |EI|E|
‘ File Edit Search Tools Options Help
e e = N e e e = =
S pecification: : Description: il

A I T

@ Globals 2| @ Gciobals
E{ﬁ} Parameter {ﬁ} Parameter

= > shuctrange 1

b @ ink range_start

| 5 :
@ intrange_len 2 E Dynamics
. —

E Dynamics

Equal

requal
in

[ M
[Greater
Less
Range
Ahsrange

| gnore

=~

N L
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Tessy - Code Coverage

Tessy features
B C1 coverage

' — Branch coverage = decision coverage

B C2 coverage
— Modified Condition / Decision Coverage (MC/DC)
— Multiple Condition Coverage (MCC)

B MC/DC and MCC are available since Tessy V2.5
B The Tessy Coverage Viewer is available since Tessy V2.6

Tessy
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Tessy - Code Coverage

B C1 code coverage results

— Tessy reveals which branches were not taken
EE\\' - Tessy Coverage Yiewer ;lﬂl,"_(l

file Chart ‘Window Help
|at % |©fo% zl®
o= Called Funictions —m !

i@ g walue_in_rangs

= 0 |[= meccov... |mmcpec., [ = O

iﬂ Z1-Coverage | ~m

Total Coverage; 75.00%

Testcase { Teststep | Coverage:
1{1) 25,00 %
— 201 50,00 %

‘ i oA L | 3

= iS_val_in_,range_D-C| =] .Ci'-Rﬁhmt'| =] MCC-ZRepdikt| (=] M@IDC'iR;éliﬁ.?t| =0
LESULe 1o waluc 1l Louge  [SLLuCL Lauges Li; ino w1 d
{

if (vl < rl.range sStart)
EELUED No;

if i . ge_start + rl.range len))
return no;

return yes;

i
Tessy k| An|l|
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Tessy - Code Coverage

B Modified Condition / Decision Coverage (MC/DC)

— If a decision is selected in the tree view, the corresponding
source is displayed
‘ Plcvtessy coverapeviewer T

Flle Chart Window Help:
&% e de

EE Called Functio_nsl = |§ MCC@V&EageL; MCJDC-Caverage a1
...... @ ahcd “ Wl coverage: s0.00%
A |8 i |o | Test... |
1} 0 Z = 1.1
o L o 0 [
o 1 o 1 31
o 1 1 - 4.1
1 0 1 S
I l | | [ Cl-Co_\ferage| Gl ]
Total-Co,\-'erage: lbD_.bD%’o
Testcase | Testskep | Coverage |
! 111} 50,00 %,
@ 3(1) 50.00%
41(1) 50.00%
-
1 4
1 PBallo L5
= abcd.c| g.c_1lae|:‘o';t.| =] MG;-Rgp‘u‘r_t| =] M_I_T;I'DC-'R_epar_:t| om
int &, B, C, D; i
int r:
vold abod{woid)
- if (A || Bl &€& {C || DI}
e S
else
r = 0; =
} -
Tessy i 3|
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Tessy - Code Coverage

B Multiple Condition Coverage (MCC)

— If a decision is selected in the tree view, the corresponding
source is displayed
‘ 1ol

File Chart Window Help

| & J@)|?5% 'v|@)
EE Called Functions =iiml M = 0O [= MCC-Coveragel = M&ID:(f;:CO\_i{érag§| =Hm

""" * e @ =1 | coverage: 71.43%
- & e | c o [ Reached |
-] o a z - 5
. 0 1 ] i %
* 0 01—
2 3 D 1 1 - x
1 0 ] %
+ 1 0 1 %
] e r - -
L sm— =
| [ah Cl-C_o_v_erage_| |
C) Total Coverage: 100,00%
Testease | Teststep | Coverags
= N SO % i
o B1LAN % ’
4 L acfls |
(=] abed.c | | CieReport| | Mec-Report| || HepCReport | =m
int A, B, C, D; &

int r;

vold abod(wvoid)

Ll {
if G4 || BY && (C || Di)
) i et
else
r = 0; P
Tessy

-
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Tessy — Customer List (A — K) (Excerpt)
ABB Daimler Helbako
Airbus Deutschland Delphi Hella
ANS Medical Delphi Grundig Huf Hulsbeck Furst

1 Baxter Healthcare Demag Cranes Husco
Becker Mining Diehl Ako IAV
Behr-Hella EADS Astrium IEE
Bertrandt Electrolux Infineon
Beru Eliop JCB
BMW Endress & Hauser John Deere
Bosch Festo Kiekert

- Bosch Rexroth GE Aviation Knick

\ Bosch Siemens Hausg. Getrag Knorr-Bremse
Bose Gigatronik Kostal

- Brose GKN Driveline Krauss-Maffei Wegmann

Cherry Hanning & Kahl Krohne

Tessy

Frank BNemher Continental Temic Harman-Becker Kluster
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Tessy — Customer List (L — Z) (Excerpt)
Lamtec Rafi Trumpf Med
Lear SAB Wabco TRW
Liebherr-Aerospace Samson Va Tech Sat
Magna Steyr Servomex Valeo
Marquardt SEW Eurodrive Viessmann
Mentor Shanghai Shen Hang Wabco
Nidec Motors Siemens A&D Wago
Palfinger Siemens MED Wago
Pegaso Siemens VDO Wartsila
Pepperl&Fuchs Sona Whirlpool

- Phoenix Internat. Stago Wipro

\ PhoenixContact Takata ZF Friedrichshafen

Pierburg Tata EIxsi ZF Sachs
Preh TechniSAT ZKW Zizala
Pressac Thielert Aircraft Zollner
Prognost TietoEnator
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B Thank you for your attention!

B http://www.hitex.com/perm/tessy.html
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