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Usually when requirements are elicited from stakeholders, they are often informally 

and qualitatively stated. As a result the developers build a system that doesn’t meet 

the stakeholder’s needs (delivers less or more than actually needed) and there can 

be a disagreement between parties about a given quality requirement.

To solve these problems we need to quantify all quality requirements.



Quantification means defining metrics to make requirements measurable.

quality requirement as that can be stated better as …

→



Goal is to motivate stakeholders to be as precise as possible to specify concrete 

threshold values. 



the term quality requirement covers those requirements that belong as system 

attributes, such as performance attributes or specific qualities.



Throughout the system development lifecycle, most approaches to system design are 

driven by functional requirements and intend to ignore non-functional requirements. 

This can lead to negative effects resulting in loss of reputation or potential customers.

→



the main idea behind this framework is to put non-functional requirements in the 

developer’s mind

-In contrast to functionality-driven approaches, the NFR Framework uses 

nonfunctional requirements such as security, accuracy, performance and cost to 

drive the overall design process.



let’s explain the processes of NFR Framework:

acquiring or accessing knowledge about:

-the particular domain and the system which is being developed,

-functional requirements for the particular system, and

-particular kinds of NFRs, and associated development techniques

identifying "operationalizations" (possible design alternatives for meeting NFRs in 

the target system),

Decomposing NFRs

Identifying “operationalizations”

→ 



dealing with: ambiguities tradeoffs and priorities, and interdependencies among 

among NFRs and operationalizations

Selecting operationalizations

Supporting decisions with design rationale

Evaluating the impact of decisions

this is not a sequential approach or top-bottom approach. The development process 

can move up and down rather than following a strict top-down approach

→ Additionally, this Framework offers a structure for representing and recording the 

design in graphs, called softgoal interdependency graphs (SIGs).



Major concepts of the Framework appear in the graphical form in SIGs.

-Softgoals, are shown as clouds. 

-Main requirements are shown as softgoals at the top of a graph.

-Softgoals are connected by interdependency links, which are shown as lines, 

-Interdependencies show refinements of "parent" softgoals downwards into other 

more specific, "offspring" softgoals. They also show the contribution (impact) of 

offspring softgoals upwards upon the meeting of other (parent) softgoals.



A very important aspect of the Framework is that developers can use their previous 

knowledge it in catalogues.

There are 3 catalogues used: 

1. Knowledge about the particular types of NFRs (such as security and 

performance)

2. The second catalogue is used to systematically organize development 

techniques to help meet requirements

3. Show implicit interdependencies (correlations, tradeoffs) among softgoals

The design knowledge in catalogues may come from many sources: 

Textbooks, developer guides, handbooks

Specialized knowledge (Industry, Academia, Organization)



For example lets say that we have a system that manages credit cards.

Functional requirements include processes such as authorization of purchases, 

updating account etc. 

Organizational workload includes the number of cardholders and merchants and 

expected daily volume of purchases. 

Organizational priorities would be for instance cancellation of stolen cards etc. 



To provide a terminology and classification of NFR concepts, NFR type catalogues 

are used. The figure you see shows a catalogue of NFRs

As you can see, they are arranged in hierarchy ranging from more general (top) to 

more specific (bottom)



When using the framework, first step is constructing an SIG by identifying the main 

non-functional requirement that a particular system should meet. 

Example: Credit card system may include security of account information & good 

performance in storing and updating information. They’re treated as softgoals to be 

achieved.

→



When decomposing a softgoal, the developer can choose to decompose its type or its 

topic. 

Security softgoal can be broken down into smaller elements so that solutions can be 

found. 

By treating high-level requirements as softgoals to be achieved, we can decompose it 

into more specific subgoals. As a result, the security softgoal can be further broken 

down into “Integrity of accounts,” “confidentiality, and availability

When all of several sub-softgoals are needed together to meet a higher softgoal, we 

say it is an AND type of contribution. In our example, all ofsprings (integrity, 

confidentiality and availiability) are all met, then we say that as a group they will 

achieve the security softgoal



At some point, when the non functional requirements have been sufficiently refined, 

identifying possible development techniques to achieve the softgoals is possible. 

However, there is a gap between softgoals and development techniques.  To close 

the gap, analysis is needed. Factors such as ambiguities, tradeoffs, priorities, have all 

to be taken into account.

Thus for example to minimize the response time we can combine a development 

technique (indexing) to satisfy a softgoal.

*OPERALIZATIONS are development techniques

*OR Contributions



An important premise of the Framework is that design decisions should be supported 

by well-justified arguments or design rationale.

For example: stating a reason for prioritization. It is stated “Accuracy is vital”. This is 

called a claim softgoal

→



Here this tradeoff, “Validate access against eligibility rules” helps to achieve the more 

general operationalization, 

& has positive impact on the softgoal for accuracy of accounts, which is a priority.

Hower, it has a negative impact on the softgoal for good response time for accounts.

In this case the developer weights the tradeoff and consideres the tradeoff.

Selecting among alternatives

After considering different factors, now the developer can choose among the possible 

operationalizations in order to produce a treget system.

Chosen operationalizations are marked by check mark and discarded 

operationalizations are marked with X. claims and tradeoffs are also either accepted 

or rejected.

A decision also can be left blank as not every operationalizing softgoal requires a 

decision.



The evaluation of softgoals and interdependencies determines the impact of 

decisions. This indicates whether high-level softgoals are met.

To determine the impact of decisions, both current and previous decisions are 

considered

To reflect the nature of design reasoning, the evaluation focuses on the question of 

whether a chosen option is “good enough” and meets the softgoal sufficiently. Since 

we deal with non-functional requirements, we can say that this style of reasoning is 

appropriate because meeting these requirements is often matter of degree and not a 

binary decision.








