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ABSTRACT

CORE (Controlled Requirements Expression) is a method for requirements analysis. CORE lacks a strategy for
requirements elicitation and conflicts resolution. This paper describes an extension of the CORE method, pushing the
boundaries of the CORE method upstream towards fact-finding, and downstream towards conflicts resolution. The
paper concludes with a discussion on the strengths and weakness of the proposed approach.
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CORE METHOD OVERVIEW
CORE [1, 2] was developed for requirements engineering with interactive elicitation from multiple requirements
sources as its primary aim. Viewpoints are seen as agents that have interests to be supported/influenced by the proposed
system and act as points where information elicitation takes place ("possessors of requirements” [3]). By virtue of its
support for both projection and decomposition CORE identifies two types of viewpoints: bounding viewpoints and
defining viewpoints.

Bounding viewpoints are the external agents that interact with the target system (called environmental agents) whereas
defining viewpoints are the functional processes that make up the target system. For a patient-monitoring system, for
instance, a hospital staff member such as a ward nurse, medical staff member such as a doctor, the central station, the
bed and patient may be identified as bounding viewpoints and defining viewpoints are analysis and monitoring. CORE
assists in meeting the following objectives:

«  obtaining information from viewpoints (who have only as yet only half-formed ideas about the service required
from the proposed system);

» detecting and illustrating differences in perception of the required service;

«  getting decisions about whose view is to prevail or aiding the development of compromises;

» achieving completeness and consistency of the specified information, where possible, and a record of each
instance where it is not achieved,

« recording it in a form understandable to the viewpoints and usable for developing a formal specification of the
system requirements, suitable as a contract to develop the propose system.

CORE comprises the following steps:

1. Viewpoint identification and structuring - classification of viewpoints.

2. Information gathering - interviewing each viewpoint to identify the actions performed by that viewpoint, the
actions the proposed system is required to perform for the viewpoint, and their production and consumption of
data flow from other viewpoints.

3. Data structuring - construct a diagram resembling a Jackson structure diagram [4] which shows the legal
sequencing of the output data flows recorded during information gathering.

4. Actions structuring (isolated) - using the actions and their interfaces from information gathering and the order
of derivation of the outputs from Data Structuring, actions structuring (isolated) consists of establishing
dependencies among the actions and producing a Single-Viewpoint Model similar to a data flow diagram, for
each viewpoint.

5. Actions structuring (combined) - constructs Combined-Viewpoint Models. A combined viewpoint model (or a
transaction) is typically a small set of interconnected actions, from different viewpoints, which interact closely
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to perform some specific sub-tasks of the system in its environment.

6. Constraints analysis - once the individual viewpoints have been completely reconciled transactions are
‘animated' through 'what-if enquiries to discover anything that may cause a problem leading to a break-down or
failure to provide the required service within the defined constraints. For example, the analyst might ask: If
iteration is involved, could there be convergence problems or error build-up?

CORE RELATED WORK
There are number of viewpoint-based techniques and support tools that use CORE as a vehicle. Kotonya and
Sommerville [6] proposed a Viewpoint-based, Object-oriented Approach to requirements analysis (VOA) in which a
viewpoint is seen as “an external entity that interacts with the system being analyzed, but one that can exist without the
presence of the system”. VOA is two-layered: the viewpoint layer, concerned with the behavior of the environment of
the proposed system, and the system layer, concerned with the system's responses to its environment *. VOA includes
four main stages:

«  viewpoint identification;

«  viewpoint structuring and decomposition;

» information collection;

« reconciliation of information across viewpoints;

There are close similarities between VOA and CORE, namely:

» Classification of the external entities: direct and indirect viewpoints (CORE), and active and passive
viewpoints (VOA).

»  Establishment of a viewpoint structure but use different structuring schemes. CORE employs functional
decomposition (role/sub-role) whereas VOA provides for inheritance (abstraction/ specialization)

«  Explicit capture of the interactions between entities in the environment and the target system in terms of the
services the system is required to provide and the constraints under which the services should be provided.

The two approaches differ in the following:

+ CORE’s viewpoint structure is a mixture of external and internal viewpoints with the top level defined as
'system + environment, while VOA treats them separately.

»  CORE captures the interactions between the external viewpoints for a fuller model of the environment;

« VOA distributes the non-functional constraints across the viewpoint structure and reconciles them across the
viewpoints while CORE treats them in a separate activity (constraints analysis) after the full viewpoints have
been integrated;

»  CORE provides heuristics for detecting structural inconsistencies. VOA does not provide a firm mechanism for
'information reconciliation across viewpoints'.

The “Analyst” [5].is a CORE support tool that allow the analyst to analyze CORE diagrams for consistency and
completeness. TARA (Tool Assisted Requirements Analysis) [3] provides tools and techniques that are tightly
coupled to CORE and the Analyst support tool.

AN ALTERNATIVE APPROACH

CORE is basically a requirements expression method. It lacks a strategy for requirements elicitation and conflicts
resolution. This section briefly describes an extension of the CORE method, pushing the method pushes the boundaries
of CORE method upstream towards fact-finding, and downstream towards conflicts resolution. CORE’s concepts of
viewpoint and commitment are the cornerstone on which the proposed approach is based. The Viewpoint Control
Method focuses and the viewpoints degree of commitments and responsibilities. The approach is to build an internal
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model of the viewpoint’s behavior in providing information and to update the model in the light of we learn about the
viewpoints’ records. The method comprises the following activities; Figure 1 shows a model of the method:

» Universe of Discourse Initialization
« Information Validation
- Importance Analysis
- Information Evaluation
« Communication
- Conflict analysis
- Enquiry
- Universe of Discourse Update

Figure 1 is further decomposed in Figure 2 and Figure 3. The Viewpoint Control activities are driven by a collection of
domain-independent heuristics to decide whether or not to take interest in a particular piece of information, in assessing
information, in resolving conflicts between pieces of information, in enquiring to produce further information and also

in reevaluating the corresponding viewpoint models.
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Figure 1: Viewpoint Control activities

These heuristics operate on a number of parameters (the entries in a case) some of which are immediately available
from the events under analysis and others are implicit and need to be extracted using the available information. For
example, to identify the degree of commitment one may use the following heuristic:

If Commitment not indicated and trustworthiness is average, then
if helpfulness is low and information volunteered then Commitment suspect
else if information asked for then Commitment expected
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Figure 2: Importance Analysis Activities
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Figure 3: Conflicts Resolution Activities
DISCUSSION

The distinctive feature of the proposed approach is its exploitation of the correlation between the problems of
inconsistency, incompleteness, and incorrectness to form an opinion about a piece of information thus making the
maximum use of the information available. The correlation is captured by the Evaluation-feedback loop. For example,
an inconsistency may provoke an enquiry to find an explanation, and the enquiry may reveal evidence that may lead to
the modification of the viewpoint model which in turn affects the decision on the degree of ‘correctness' that can be
attributed to the information. Each piece of information treated by Viewpoint Control is identified with its source and
each source with the information it contributed. The sources are represented by their viewpoint models (in the universe
of discourse) and the information is represented by the cases, which record the results of the analyses and their
rationales. The cases act as links between the universe of discourse and the information base. Thus they allow tracing
information back to their originators. They also make it easier to look up the general results and problems of a previous
stage of analysis to use them as a guide for further analysis and as a means to take an immediate decision if necessary.
The heuristics that were used to reach a particular decision can also be recorded thus allowing the re-play of particular
steps.
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The method is highly flexible. The Viewpoint Control Method does not depend on the quality of the viewpoints that
take part in the viewpoint resolution process. The viewpoints are not pre-defined. New viewpoints are included and
their relative quality determined as the investigation progresses. This gives an analyst the freedom to regulate the space
of the investigation. The method's domain and representation-independence adds to its flexibility. The explicit use of
human factors such as commitments will inevitably encourage responsible attitude of the participants, including the
analysts and the decision makers [2]. Also, maintaining viewpoint models of the participants enables the analysts to
learn from their mistakes. The method distinguishes between inconsistencies, wrong information and missing
information and is sensitive to previous analyses' results.

As a viewpoint resolution method the principles of the Viewpoint Control Method can be adapted to any software
development activity. The second case study shows that a viewpoint can be equated with any expert of a particular
domain and the same principles apply - analysts, designers, maintainers, etc. In addition. Viewpoint models recorded
during requirements elicitation can be useful for later software development activities. Regmrements elicitation is still a
'mysterious’ activity. This investigation provides a wealth of data to improve the understanding of this activity because
it models many aspects of human behavior in acquiring information from human sources in an uncertain environment.
The integration of the different views is performed in parallel with their modelling rather than delayed until the views
are ‘final’. This has the advantage of allowing conflict resolution to be an integral part of the elicitation process, thus
contributing to uncovering more information.
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