
ATAM-4SAS 

Mestranda: Caiza Fortunato
Professor: Ivan Machado



Self-adaptive system

MAPE-K model

Problem



What is the Purpose of the ATAM? The purpose of the ATAM is to assess the consequences of architecturaldecisions in light of quality attribute requirements.

1. The ATAM can be 
done early in the 
software development 
life cycle.

2. The ATAM is meant to be 
a risk identification method, a 
means of detecting areas of 
potential risk
within the architecture of a 
complex software intensive 
system.

3. The ATAM will produce 
analyses commensurate 
with the level of detail of 
the architectural
specification.



ATAM



ATAM-4SAS 

Step 7 Brainstorm and Prioritize Scenarios

Formal methods for 
MAPE-K Simulation

UPPAAL model-checker
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Applying ATAM-4SAS in the Smart Home Environment 
(SHE) project



Step 1 -  Present the ATAM of ATAM-4SAS

The team leader explains to all stakeholders how 
the ATAM works.  This step is important for all 
the involved to be aligned in terms of the 
techniques to be used, how they will be 
scrutinized, and to whom they should report;



Step 2 -  Present  Business  Drivers.

The project manager shows an overview of the 
business goals and context. It is demonstrated in a 
high level of abstraction: its major stakeholders, major 
QA goals which form the architecture, the most 
important Functional Requirements (FR), and 
technical, managerial, economic or political 
constraints;



Step 2 -  Present  Business  Drivers.



Step 4 -  Identify Architectural 
Approaches.

Apresentação das abordagens 
arquitetônicas usadas para atender 
aos requisitos dos atributos de 
qualidade e restrições técnicas.



Etapa 4: Identificação da abordagem arquitetural

In this step, the focus is on the 
analysis of architecture by 
understanding the approaches that 
are used in it. 



Step 5 -  Generate QA Utility Tree.



Step 6 -  Analyze 
Architectural Approaches.

After the architecture team 
elicits the utility tree, the evaluation 
team might analyze architectural 
decisions and identify their potential 
risks, sensitivity points, and tradeoff 
points through the documentation.



Step 7 -  Brainstorm  and  Prioritize  Scenarios.



MAPE-K behaviors on the SHE platform



MAPE-K behaviors on the SHE platform



MAPE-K behaviors on the SHE platform



MAPE-K behaviors on the SHE platform

Propriedade de estimativa de probabilidade de falha.



Modelo de Simulação



Modelo de Simulação

SHE - Environment model.



Modelo de Simulação

SHE - Managed System model.



Modelo de Simulação

SHE - Assistance Feature model:  Failure rate.



Modelo de Simulação

SHE - Assistance Feature model:  Cost.



Modelo de Simulação

SHE - Assistance Feature model:  Response Time.



Step 8 -  Analyze Architectural Approaches.

In this phase, the architecture starts the process of mapping the  most 
important scenarios raised in step 7. It is considered as a testing 
activity. If there was a lack of information that should be collected in 
the previous steps the team needs to go back to step 4 and work 
through it.



Step 9 -  Present Results.

All the gathered information is organized and presented to all the 
stakeholders. The presentation includes all important decisions taken, i.e., 
the business context, driving requirements, constraints, and the 
architecture. In addition, the outputs of the ATAM, such as: the architectural 
approaches/styles documented, the set of scenarios and their priorities, the 
set of attribute-based questions, the utility tree, the risk discovered, the 
non-risks documented, the sensitivity points and tradeoff points found. 



❖ Presentation of business needs driven by the objectives of 
high-level quality attributes;

❖ A presentation of the architecture;

❖ A Utility Tree that presented a priority list of quality attributes, such 
as performance, adaptability, cost, scalability and interoperability;

❖ Preparation of scenarios;

❖ Verification of quality attributes.



Results

❖ Identified Risks

❖ Sensitivity points

❖ Tradeoff

Adaptability
Scalability

Cost
Performance





Do you think that ATAM-4SAS gives supports in the 
architectural assessment of a self-adaptive system?



Do you think that the ATAM-4SAS supports a strategic choice 
in the objectives of the attributes of qualities of a 

self-adaptive system?



Could ATAM-4SAS be used in industry?



Do you think the proposed method is easy to implement?



Would you change any steps? In other words, would you add 
or remove something from the proposed method?


