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What is test implementation?

Definition ISTQB

“The process of developing and prioritizing test
procedures, creating test data and, optionally, reparing
test harnesses and writing automated test scripts.”
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The ISTQB fundemantal test process

Automated test design
(aka model-based testing)

Management Knowledge Test model  Test generator Test generator
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Test Scripts Test execution System under

. . ey tool test
Test Closing Activities

Automated test execution
Automated test execution is state of the (KDT, DDT, TTCN-3)

Control

practice (if ever) in industry
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Using abtraction levels for automatiof

Question

How to increase the degree of automation from
automated test execution to automated test design by
remaining being immediately executable?

(Unsatisfying) Answer

Depends on the project circumstances
Idea

Leverage the notion of abstraction levels
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Optimal abstraction levels in test autor
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Test Execution
System

SRS system can perform
(ABS. LEVEL 4)
Sequence

Test analysis activities diagram, Test
| J . Descriptions
| Test model Test deSlgn Logical test cases
: (ABS. LEVEL 3) activities (ABS. LEVEL 3)
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Executable test cases

Technical test cases
(ABS. LEVEL 2)

| requireq Adaptation layer
(ABS. LEVEL 2->0)

Test execution activities

Actual implementation
(ABS. LEVEL 0)

20-22/10/2015

)) © All rights reserved

User Conference

\

~ Fraunhofer

on Advanced Automated Testing FOKUS



User Conference on
Advanced Automated Testing |

Approaches to automated test imple

SRS
(ABS. LEVEL 4)
(High-Level) test model
(ABS. LEVEL 3)
S N — .
SRS SRS : N-numbers of
(ABS. LEVEL 4) (ABS. LEVEL 4) i intermediate models
+  (ABS [EVEL<SAND>2)
Test model Test model \/
(ABS. LEVEL 3) (ABS. LEVEL 2) (Low-Level) test model
I (ABS. LEVEL 2)
{7 ) Y |
Technical test cases Adaptation layer Adaptation layer Technical test cases Adaptation layer Technical test cases
(ABS. LEVEL 2) (ABS. LEVEL 2->0) (ABS. LEVEL 2->0) (ABS. LEVEL 2) . (ABS. LEVEL 2->0) (ABS. LEVEL 2)
Top-down approach Bottom-up approach Meet-in-the-middle
(i.e., model-is-master) (i.e., Adaptation layer- approach

IS-master) (i.e., Adaptation layer-
and Model are equal)
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Top-down approach

Model is master

Test design not imposed by
adaptation layer or test execution

SRS
(ABS. LEVEL 4)

Y

Test model
(ABS. LEVEL 3)

system o

Vi

Technical test cases

NO COnStraint on the te5t (ABS. LEVEL 2)

Adaptation layer
(ABS. LEVEL 2->0)

execution system

Early testing

Often used in academic
prototypes

Recommendation

Feasible for proof-of-concepts,
limited use for industry projects
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Bottom-up approach

- Adaptation layer is master (ABS_SL'ZSQM)
- Ensures immediate automated
test exection A e 1 2)
- Requires available adaption layer v 1
_ Test model derived from the Adaptation layer Technical test cases
(ABS. LEVEL 2->0) (ABS. LEVEL 2)

adaption layer

- Poorly abstracted adaptation Recommendation
. Applicable if abstraction of
Iayer propagtes ISt POoOrness adaptation layer is appropriate

for domain experts
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Meet-in-the-middle approach

SRS
(ABS. LEVEL 4)

Y

Combines advantages of top-down | | ®erLee) et mode
and bottom- approach ‘

----------------- N
' N-numbers of

Fosters early testing and ensures | | imemeiatemoses |
being immediately executable

...................................

(Low-Level) test model

Any number of intermediate (ngs LeveL 2)
models possible

Adaptation layer Technical test cases
(ABS. LEVEL 2->0) (ABS. LEVEL 2)

Highest engineering complexity,

but most flexible Recommendation

For long running projects with
frequently changing requirements
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MIDAS Example: Bottom-up approac

3rd Party
Component

Transformation/
cood> . E— i rd P
Imports —» Generation Trace Link — 3rd Party
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Conclusion

e Three different approaches have been shown
e Based on an (informal) notion of abstraction levels

e Model transformations in between represent
“the magical red button”

e (Initial) engineering effort can be quite high
e Bottom-up approach was realized in MIDAS

e Meet-in-the-middle approach reported by SIEMENS in the ICX
project

e Future work will focus automated generation of test models
from test suites

User Conference =
20-22/10/2015 .  Fraunhofer
- © Al ights reserved on Advanced Automated Testing FOKUS



Contact

Fraunhofer FOKUS
Kaiserin-Augusta-Allee 31
10589 Berlin, Germany

www.fokus.fraunhofer.de

Marc-Florian Wendland

Senior Researcher, SQC
marc-florian.wendland@fokus.fraunhofer.de
Phone +49 (0)30 3463-7395

\l

20-59/10/201 5 User Conference . = Fraunhofer
v © Al ights reserved on Advanced Automated Testing FOKUS



