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Abstract. Quality Assurance (QA) strategies, i.e., bundles of verification and
validation approaches embedded within a balanced software process can sup-
port project and quality managers in systematically planning and implementing
improvement initiatives. New and modified processes and methods come up
frequently that seems promising candidates for improvement. Nevertheless, the
impact of processes and methods strongly depends on individual project con-
texts. A major challenge is how to systematically select and implement “best-
practices” for product construction, verification, and validation. In this paper we
present the Quality Assurance Tradeoff Analysis Method (QATAM) that sup-
ports engineers in (a) systematically identifying candidate QA strategies and (b)
evaluating QA strategy variants in a given project context. We evaluate feasibil-
ity and usefulness in a pilot application in a medium-size software engineering
organization. Main results were that QATAM was considered useful for identi-
fying and evaluating various improvement initiatives applicable for large
organizations as well as for small and medium enterprises.

Keywords: Quality Assurance, Quality Assurance Strategies, Strategy evalua-
tion, Best-Practices Method Selection.

1 Introduction

Software process improvement initiatives are usually implemented within a Quality
Management System (QMS) based on standards, like ISO 9001 [12], CMM(I)', and
ISO/IEC 15504 (SPICE) [13] to (a) enable compliance to these standards and matur-
ity level concepts and (b) to enable, ensure, and improve project, process, and product
quality. A QMS aims at providing a basic framework for improvement initiatives and
need effective and efficient processes and methods for project application. Successful
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development projects require (a) appropriate project organization approaches (e.g.,
software processes), (b) methods for product construction, and (c) methods for verifi-
cation and validation (V&V). Typically, improvement initiatives address individual
aspects of software development.

Following Deming’s Plan-Do-Check-Act Cycle (PDCA-Cycle) [6], improvement
initiatives focus on selection and modification of individual project and process as-
pects (Plan), implementation of changes (Do), evaluation of the impact of modifica-
tions on the project progress and product quality (Check), and ascription of evaluation
results to the next planning stage (Act). An ongoing application of the PDCA-Cycle
leads to continuous improvement of processes and products. Nevertheless, improve-
ment strategies need additional resources for implementation and application. A lack
of resources can hinder improvement initiatives in small and medium organizations
(SME). Thus, efficient approaches for QA strategy selection and evaluation can also
support SMEs in initiating process and product improvement initiatives. Our observa-
tion in software and systems development industry showed two promising candidate
approaches for improvements on project and product level.

= Selection and application support for processes and methods. Selecting appropri-
ate processes and methods in a given project context is an ongoing challenge in
the software engineering industry and strongly depends on project attributes and
individual experiences of project and quality managers within an organization
[4]. Efficient selection of best-practice processes and methods is a key challenge.

=  Bundling of methods to increase project performance. Observations in industry
showed that isolated method application lead to an isolated improvement of indi-
vidual artifacts. Additional benefits can arise from bundling methods across
phases (and disciplines) due to synergy effects and raise overall project perform-
ance [3], e.g., results from software inspection can foster test case generation.

The Quality Assurance Tradeoff Analysis Method (QATAM) provides systematic
support for (a) selecting best-practice processes and (bundles of) methods and (b)
enables the evaluation of candidate QA strategies for project application [3]. In this
paper we present the QATAM concept to support the selection of efficient QA meth-
ods with respect to various project and organization context parameters: (a) large
organizations can benefit from considering company-specific and common best-
practices and (b) small and medium enterprises can benefit from selecting "light-
weight" approaches in a given context with limited resources. Thus, QATAM aims at
supporting (a) the initiation of systematic improvement initiatives for products and
processes, (b) the identification of comprehensive QA strategies in a given context,
and (c) the systematic evaluation of QA strategy variants with respect to an effective
and efficient implementation of these strategies [3][15]. We evaluate the concept of
QATAM in a pilot study in a medium-size software development organization [15].

The remainder of this paper is structured as follows: Section 2 describes success
factors of improvement initiatives and related work on processes and methods for QA
strategy development. Section 3 describes the research issues. We present the
QATAM process approach in section 4 and the evaluation study in section 5. Finally,
section 6 concludes and identifies future work.
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2 Success Factors and Approaches for Process Improvement

Initiating improvement initiatives require (a) systematic processes and (b) defined
success criteria to evaluate improvement activities. Various studies report on the identi-
fication of key success factors of improvement initiatives based on measurement [9]
and maturity-based analysis approaches [17]. Niazi et al. present a maturity model for
SPI based on the CMMI process model [16]. Dybi reports on the results of an empiri-
cal investigation on key success factors in a quantitative survey of 120 software or-
ganizations [10]. Stelzer et al. analyze success factors of organizational changes in
software process improvement based on CMM(I) and ISO 9001 and came up with ten
common key factors [20], derived from literature and analyzing 56 software organiza-
tions (Table 1). We focus on management support, staff involvement and tailoring
improvement initiatives to set relevant and realistic objectives as most important im-
pact factors of QATAM in the decision and planning phase of improvement initiatives.

Table 1. Success Factors according to Stelzer et al. [20]

Rank  Success Factor Rank  Success Factor
1 Management support 6 Change agents and opinion leaders
2 Staff involvement 7 Stabilizing changed processes
3 Providing enhanced understanding 8 Communication & collaboration
4 Tailoring improvement initiatives 9 Set relevant and realistic objectives
5 Managing the improvement project 10 Unfreezing the organization

In general, improvement initiatives are based on two important aspects: (a) what
should be improved and (b) how this improvement approach should be implemented
and evaluated. Improving projects and products strongly depend on the application of
efficient and effective methods aligned with a well-structured software process. Soft-
ware processes typically consist of a sequence of steps, separated by milestones (or
decision gates) [4]. Defined measures of product and quality attributes can be used for
product quality estimation and project control. For instance, defect estimation meth-
ods use defect detection data from software inspection to predict the number of re-
maining defects in the artifact under inspection [5]. Based on these results project
managers can decide to introduce additional QA activities or to proceed with the next
step of product development. Measurement and feedback on product, process and
project results are the foundation for product and process improvement on various
levels as illustrated by the PDCA-Cycle [6]. Typically, improvement cycles include
four steps: (a) definition of goals (planning stage), (b) execution of a defined task, (c)
V&V of the results using qualitative and quantitative data, and (d) feedback to im-
prove products, processes, and projects in follow-up iterations. Systematic application
of improvement initiatives leads to an overall increased product, process and project
quality.

Furthermore, collected knowledge can be seen as the foundation for experience
bases [1] within learning organizations [18]. Experience bases with empirical data
provide specific knowledge on future application in comparable contexts. (Expert)
experience and empirical knowledge on method application is the foundation for the
quality assurance tradeoff analysis method (QATAM) [3].
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2.1 Instruments for Improvement Initiatives: Software Processes and Methods

Traditional and sequential software processes (e.g., V-Model XT [4]) and agile proc-
ess models (e.g., Scrum [19]) are wide-spread processes for planning and controlling
software engineering projects. These processes provide defined sequences of steps for
project execution and can facilitate improvement initiatives. Nevertheless, selecting
and tailoring an appropriate software process strongly depends on project attributes,
e.g., project size (e.g., number of involved project members and duration), project
type, application domain, and volatility/stability of customer requirements [4]. Typi-
cally, project phases, separated by decision gates, include isolated constructive ap-
proaches, e.g., test-driven and/or model-driven development, and V&V methods, e.g.,
inspection and testing, to assess deliverables for compliance with basic requirements
and specification documents. Results from V&V method application are the founda-
tion for product and process improvement.

Analytical quality assurance approaches, e.g., inspections and testing, support en-
gineers in evaluating products, projects and processes. Data collected during method
application provides quantitative and qualitative information on the artifact under
investigation and enable decision making processes during project monitoring and
controlling [18]. Software inspection — a formal quality assurance approach — focuses
on defect detection in early phases of development and supports project and quality
managers in project controlling, e.g., based on defect content estimation [5]. Software
testing approaches focus on the identification of product deviations in late phases of
software development based on executable code. Test-driven development (TDD) [2]
— a constructive software development practice — shortens the duration of test case
generation and execution and includes early defect detection by bundling test case
generation, code implementation, and test execution. Measures from V&V can sup-
port project and quality managers in product assessment and improvement.

The application of individual methods includes isolated benefits in every individual
stage of software development. Nevertheless, bundling various methods might include
additional benefits because of synergy effects, e.g., higher overall product quality and
reduced method application effort. For instance, test cases can be defined based on
software inspection results (e.g., during software inspection) and can be applied on
executable software code during traditional testing or TDD application.

2.2 Quality Assurances Strategies

Selecting and bundling individual QA activities lead to QA strategies [7]. QA strate-
gies comprise relevant information to apply a bundle of quality assurance activities
within a project. Additionally, a QA strategy includes related stakeholders, custom-
ized development processes, and available project information at a defined time, e.g.,
at a quality gate. Typically, a QA strategy is defined at project start by project and
quality managers and adjusted during project execution based on the current state of
the project, e.g., based V&V results. Thus, quality gates represent the minimum set of
information for structuring a QA strategy (e.g., quality level of a certain product). For
instance, quality gates at the end of requirements definition, design, coding, and test-
ing phases can be used as roadmap for QA strategy planning.
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Fig. 1. Example of two different QA Strategies
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Figure 1 presents two basic candidate QA strategy examples for a software project.
Note that QA, represents individual QA activities at defined quality gates. QA strat-
egy A includes three basic QA steps, e.g., defined by company standards. This initial
QA strategy typically represents the As-It-Is strategy of an organization and can be
used as starting point for improvement initiatives. An alternative QA strategy B in-
cludes additional process steps, i.e., architecture verification and component tests.
Both strategies are the input for QA strategy evaluation within QATAM.

Thus, main goals of QATAM are (a) to systematically capture candidate QA
strategies and (b) to evaluate every identified strategy with respect to given company
and/or project needs.

3 Research Issues

Continuous improvement aspects are usually core elements of Quality Management
Standards captured by audits and assessments. In general, improvement initiatives
aim at improving processes, projects, and products within an organization. Neverthe-
less, introducing improvement initiatives require defined processes (driven by a
QMS) for selecting appropriate measures and implementing changes. Because of
limitations in suggested and defined methods, we see the need to establish a well-
defined approach for (a) selecting most promising approaches for process improve-
ment and (b) implementing selected strategies in a given context. In this paper we
focus on the definition of candidate QA strategies and the evaluation with respect to
identify the most valuable QA strategy for project application and identified two ma-
jor research issues:

= RI-1. Ildentifying a systematic process approach to support QA strategy develop-
ment and evaluation/selection. The initialization of improvement initiatives
strongly depends on company and project requirements and success factors (see
Table 1). Thus, we see the need to establish a well-defined evaluation framework
for identifying and evaluating candidate QA strategies.

= RI-2. Assessment of QATAM in an industry context. To evaluate the strengths of
QATAM - as a strategy identification and evaluation approach with — respect to
feasibility and usefulness, we applied QATAM in a medium-size software project
within a software development organization [15].
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4 The Quality Assurance Tradeoff Analysis Method (QATAM)

The

main goal of the QATAM framework, embedded within a Life-Cycle QM ap-

proach [8][15], is to support project and quality managers in planning and evaluating
sequences of QA activities, i.e., quality assurance strategies, along the project life-
cycle. Major outcome of the QATAM application is a selected QA strategy — a bundle
of best-practice QA methods — in a given project context.

T

The

he QATAM framework consists of four basic components, presented in Figure 2.

Context and Scope (1). Organizational standards, project context, goals from
related stakeholders, and process constraints can limit QA strategy definition and
define process constraints for improvement initiatives.

QA Method Repositories (2) include candidate individual QA activities, e.g.,
different inspection and testing approaches classified by empirical data [1] and/or
company and project experience. Note that every QA activity is characterized by
a set of related attributes, e.g., effort for implementation and application, scope,
application domain, ease of use, usability, effectiveness, and efficiency.

QA Strategy Development (3). Mapping of context/scope information and candi-
date individual QA methods lead to a set of candidate QA strategies. QATAM
provides two application approaches: (a) Out-of-the-Box strategy development, if
no current strategy is available or radically change is required and (b) Step-by-
step improvement based on an established strategy. The latter refers to improve-
ment initiatives in “small steps” as a typical use case in industry environment.

QA Strategy Evaluation & Selection (4). Various candidate QA strategies, goals
and scenarios, derived from various stakeholders are the input for the QATAM
evaluation process and lead to a single “best-practice” QA strategy (or a priori-
tized list of a few QA strategies).

major outcome of the QA strategy evaluation is a selected best-practice strategy

compliant to organizational standards and the project context supported by all relevant
stakeholders. Additionally, lessons learned from QATAM application can be reused
to update the QA-method repository. Note that we focus on the improvement initia-
tives in this paper as a typical use case in industry environment (Figure 2, 3b).
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Fig. 2. The QATAM Framework
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4.1 Improvement Initiatives with a *“‘Step-by-Step”’-Approach

In order to perform a step-wise improvement rather than radically change a complete QA
strategy (which is typically not feasible in practice because of cost and resource con-
straints), the improvement initiative approach is based on the need to introduce “small
steps of improvement” to achieve process, project, and product quality improvement.

A QA strategy development in an improvement initiative (Figure 2, 3b) includes three
major steps: (a) As-it-is analysis to capture current engineering practices; (b) Improve-
ment of established practices; and (c) Introduction of novel practices. Nevertheless,
selecting appropriate improvement approaches requires information on the expected
effectiveness and efficiency of candidate improvement strategies. Thus, measurement or
expert knowledge can be used to estimate improvement capabilities, e.g., defect content
estimation based on previous projects and/or empirical data. The main outcome of QA
strategy development is a set of individual QA strategies for evaluation purposes.

4.2 Evaluation Process

The major goal of the QA strategy evaluation process is to select the most promising
candidate strategy for implementation. Table 2 summarizes the basic QATAM steps,
adapted from the Architecture Tradeoff Analysis Method (ATAM) [14], a well-
investigated approach for architecture evaluation. Note that Table 2 includes the basic
steps, as well as input information and deliverables.

Table 2. QATAM steps including input and output information

Step

Input

Output

1. QA Strategy Development

Current practices;
Involved stakeholders

List of comprehensive Candidate
QA strategies

2. Scenario Brainstorming

Context information

Set of scenarios (grouped by
stakeholder groups)

3.Pre-selection of possible QA

Set of QA strategies

Refined set of QA strategies

strategies
4. Determination of scenario Refined set of QA strategies & Estimated scenario coverage
coverage set of grouped scenarios regarding each QA strategy

5. Prioritization of scenarios
regarding risk and relevance

Set of grouped scenarios

Prioritized set of grouped scenar-
ios

6.Evaluation of QA strategies

Refined set of QA strategies &
prioritized set of grouped scenar-
ios

Evaluated QA strategies regard-
ing stakeholder scenario groups
and prioritized scenarios

7.Determination of success
factors

Refined set of QA strategies &
relevant scenario(s)

Analyzed QA strategies regard-
ing determined success factors of
relevant scenario(s)

8. Trade-off analysis & determi-
nation of one “best-practice”
QA strategy.

Refined set of QA strategies,
Results of strategy evaluation,
results of success factor analysis

One best-practice QA strategy

5 The QATAM Pilot Application Case Study

Preliminary steps of the QATAM application pilot application focus on (a) context
information collection and (b) the identification of candidate improvement initiatives
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based on an as-it-is process approach and the development of candidate alternative
strategies based on empirical data and experience. Context is a medium-sized soft-
ware development company (see details on the case study organization in [15]). Goal
is the improvement of change request handling, quality improvement of individual
deliverables, high user acceptance of process modifications, and increasing product
development efficiency and effectiveness.

Step 1: Planning of QA Strategy Evaluation. The first step of QATAM includes the
identification of the current software process, involved stakeholders, and alternative
QA strategies. Basically the current development process consists of three major
steps, comparable to a simplified V-model approach: (a) analysis and prioritization of
requirements and change requests, (b) implementation of changes including developer
self-tests, and (c) automated and manual tests for verification and validation. Note
that the as-it-is approach is used as reference candidate strategy for QATAM applica-
tion (CS1). Relevant stakeholders are customers, developers and the management.

Alternative candidate QA strategies are:

= (CS2: Additional reviews to address incomplete requirements and improve early
defect detection activities in requirements definitions, use cases, and specification
documents (method change).

= (CS3: Introduction of additional software testing steps (i.e., unit and component
tests) and reduction of developer self-tests (method change).

=  (CS$4: Implementation of a tailored V-Modell XT process approach [4] based on
the current V-model practices (process change).

=  (CS5: Introduction of Scrum as an agile process approach to improve change
request handling and increased customer interaction [19] (process change).

Step 2: Scenario Brainstorming: Goals and scenarios can help focusing on individ-
ual application areas and issues addressed by the QA strategy [7]. We applied the
EasyWinWin (EWW) approach [11], adapted from requirements elicitation processes
to identify and prioritize individual goals and scenarios from various perspectives.
This step includes a brainstorming session of all involved stakeholders.

Table 3. Snapshot of EWW Goal/Scenario Elicitation Workshop

No | Stakeholder Goals/Scenario Priority Measurement
C1 Customer |Measurement of performance B Response time of web services
C2 Customer  |Usability from end user view Questionnaire for User Testing

A
D1 Developer |Change Request Handling B Process Assessment
A

Number of change requests per
time-unit

D2 Developer |Frequent Changing Requirements

D3 Developer |Completeness & correctness of functional requirements A Number of defects detected

D4 Developer |Requirements traceability enabled A Coverage of requirements by test
cases

M1 | Management |Defect detection during development and test A Number of defects detected

M2 | Management |Cost reduction & faster component development A Project tracking

The collected goals and scenarios were grouped and ordered sequentially. Table 3
presents a snapshot of the results of a EWW workshop to summarize goals and sce-
narios from different stakeholder perspectives. Note that we focus on goal/scenario
D3 (completeness & correctness of functional requirements) for further evaluation.
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Step 3: Pre-Selection of Candidate QA Strategies. The third step of QATAM in-
cludes an initial pre-selection of candidate quality assurance strategies to (a) exclude
irrelevant initial candidate strategies, i.e., strategies which might not be reasonable in
the given context, and (b) exclude scenarios which are rejected by the management of
the organization to provide compliance to common organization standards, business
goals, and management needs. Following this constraints and intensive discussions
with the management of the organization, scenarios CS1, CS2 and CS5 were selected
for further evaluation. Table 4 also presents the results of the selection process. Note
again that CS1 represents the as-it-is strategy.

Table 4. Candidate QA Strategies and Pre-selected decisions

Strategy Change category Comments Decision Selected
CS1|As-it-is No change No improvement of the current process Evaluation Yes
CS2|Additional Reviews Method Additional effort for implementation Evaluation Yes
CS3|Increased Test Effort Method Developer self-test are mandatory (management No option No

guidelines)
CS4|V-Modell Process High implementation effort No option No
CS5|Agile Approach Process Short iterations and fast response times Evaluation Yes

Step 4: Scenario Coverage of Candidate QA Strategies. Based on the pre-selection
of strategies and the identified scenarios, the next step focuses on the identification
scenario coverage by the individual strategy. Coverage ranges from 0% (if the sce-
nario is not affected by the strategy) to 100% coverage (scenario is fully covered).
Typically this step is conducted by the key stakeholders in cooperation with process
and method experts. An alternative approach of scenario coverage estimation can be
based on empirical and historical data, if data of sufficient quality is available. Out-
come of scenario coverage evaluation is an agreed list of scenarios and strategies and
the expected contribution of every strategy to individual goals and scenarios. Table 5
presents a snapshot of the results of the candidate strategy coverage analysis.

Table 5. Coverage of Goals/Scenarios and Selected Candidate Strategies

No Goals/Scenario Priority CS 1: As-it-is CS 2: Reviews CS 5: Agile
C1 |Measurement of performance B 50 50 (~) 50 (~)
C2 |Usability from end user view A 30 50 (+) 70 (+)
D1 |Change Request Handling B 80 80 (~) 70 (=)
D2 |Frequently Changing Requirements A 10 10 (~) 80 (+)
D3 ;?;:m;:;ﬁzs & correctness of functional A 20 70 (+) 70 (+)
D4 |Requirements traceability enabled A 50 70 (+) 90 (+)
M1 |Defect detection during development and test A 30 80 (+) 80 (+)
M2 |Cost reduction & faster component develop. A 30 50 (+) 80 (+)

Step 5: Prioritization of Goals and Scenarios. Because of a large amount of goals
and scenarios (even treated during the coverage analysis), not all of them might have
a similar impact on project success. Thus, it is necessary to prioritize them regarding
to their business value. Usually, this is done in a workshop including all involved
stakeholders to identify the most important goals and scenarios. The major reason for
prioritization after coverage evaluation is (a) to see the impact of all relevant
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strategies on the goals and scenarios (to enable a comprehensive view) and (b) to
support the prioritization process of the goals and scenarios with respect to the cover-
age. Table 3 and Table 5 also include the prioritized goals and scenarios derived from
the prioritization workshop.

Step 6: Evaluation of QA Strategies. The aim of QA strategies evaluation is the
identification of the most valuable QA strategy for implementation purposes (based
on the highest coverage). As reported in the scenario brainstorming section (step 2)
and prioritization (step 5), the collected scenarios and goals are classified according to
stakeholders and priorities. The evaluation step focuses on this classification schema
and evaluates estimation values according to their mean coverage (and expected po-
tential improvement). Table 6 presents the evaluation results of classified high-
priority goals and scenarios.

Table 6. Strategy Evaluation of Classified Scenarios

Goals/Scenarios Priority CS 1: As-it-is CS 2: Reviews CS 5: Agile
High Priority Goals/Scenarios A 28 55 (+) 78 (+)
- Customer Scenarios A 30 50 (+) 70 (+)
- Developer Scenarios A 27 50 (+) 80 (+)
- Management Scenarios A 30 65 (+) 80 (+)

Step 7: Determination of Success Factors. Defining and assessing success criteria
depends on (a) expert knowledge derived from the key stakeholder group and (b)
empirical data of method application in a given context. In the pilot study the key
stakeholders estimated the success criteria for scenario application. Table 7 presents
the results of success criteria evaluation in a decision workshop (derived from an
EWW workshop [11]). We identified three major impact factors with respect to the
application of candidate QA strategies in context of this pilot application:

= Strategy Performance refers to the effectiveness and efficiency of strategy appli-
cation, e.g., number of identified defects per time-unit.

= Effort of implementation and application are key factors for management deci-
sions to implement a strategy; high effort will hinder strategy implementation.

= Impact of product quality on later phases, e.g., during later development phases
and/or during maintenance, was found a key success factor for strategy selection.

Note that we present the analysis results of success factors (see Table 7) with respect
to goal/scenario D3 “Completeness & correctness of functional requirements”.

Step 8: Determination of a “Best-Practice QA Strategy”. Based on prioritized
goals and scenarios, scenario coverage, and impact and success factor evaluation, it is
up to the team to draw appropriate conclusions and measures with respect to selecting
the most promising QA strategy in the given context. Regarding the pilot application,
the key stakeholder (and management) decided to follow strategy CS2 by including
additional reviews within the current software development process (trade-off estima-
tion of individual strategies). Nevertheless, the selected improvement step is the first
step towards a continuous improvement strategy because a possible next step might
be the implementation of agile software engineering practices according to CS5.
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Table 7. Impact of Success Factors of Strategy Selection and Application

Goals/Scenario CS 1: As-it-is | CS 2: Reviews | CS 5: Agile Comments
Strategy Performance
- Effectiveness of defect detection Low (-) High (+) High (+) Ability to identify defects
- Efficiency of defect detection Low (-) High (+) High (+) No. of defects per effort unit
Effort of implementation /application
- Effort (implementation) n/a Medium (+) High (-) Effort for strategy implementn.
- Effort (application) Low (+) Medium (+) Medium (+) Effort for strategy application

Impact on later process phases

Expected benefits during
development ...

- Reduced customer bug reports Low (-) High (+) High (+) .. and maintenance

- Reduced defects in later phases Low (=) Medium (+) Medium (+)

6 Conclusion and Future Work

This paper presented the concepts of the QATAM approach, a framework for support-
ing project and quality managers in defining and evaluating QA strategies in a certain
development context. Based on the well-established ATAM process approach for
architecture evaluation [14], QATAM focuses on QA strategies with respect to im-
provement initiatives based on related benefits, risks, and cost of individual strategies.
The process and the individual process steps were found feasible and useful by all
involved stakeholders and can drive goal/scenario brainstorming, QA strategy devel-
opment and evaluation of most value scenarios.

Lessons Learned. During evaluation of QATAM we derived a set of experiences,
which may support practitioners in conducting QA strategy evaluation: (a) Limitation
of the number of ,,basic and candidate QA strategies”. Systematically evaluating too
many candidate QA strategies can require high effort. Thus, an effective pre-selection
process is required to limit the evaluation effort for the involved stakeholders; (b)
Focus on domain-specific basic QA strategies. Developing effective and efficient QA
strategies typically focus on individual application domains. A set of domain-specific
QA strategies and best-practices can help addressing individual domain needs and can
increase scenario evaluation performance; (c) Expert estimation & empirical evi-
dence. The estimation of expected benefits of individual QA strategies strongly
depends on experience derived from prior strategy application and/or experts. Never-
theless, empirical data can be used as an additional source for (a) selecting most
promising QA candidates and (b) estimating the expected benefits within a domain.

Success factors. Based on the success factors proposed by Stelzer et al. [20] we ad-
dressed these factors during QATAM design and application by involving relevant
stakeholders, i.e., customers, management, and developers. In addition, we applied a
stepwise and tailored improvement initiative by (a) providing a deeper understanding
on the planned steps (and alternatives), (b) enabling a well-defined management of
improvement projects, and (c) defining reasonable and reachable objectives and goals.

Future work. Based on the results of the evaluation future work will focus on a more
detailed investigation and refinement of QATAM process steps. Additional follow-up
effort is required to analyze changes and the long-term impact of these changes at the
industry partner to get feedback on the strategy development and evaluation process.
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