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Part Il Summary of Completed Project

A strategy has been developed and documented for determining the requirements for
systems used by individuals and small groups. Such systems often fail to satisfy the work
needs of their users because the specifications on which the systems are based are not
derived systematically from an analysis of the users’ goals and so some goals are neglected
or underemphasized in the stated requirements. The strategy involves analyzing the work
domain in terms of actors (people’s or organization’s roles in the processes that go on as
well as technical systems already in use), the goals attributed to those actors or which they
are responsible, and the obstacles (situations or exceptions that arise to block goals). The
analysis process involves selectively writing detailed scenarios of use of the current and/or
envisaged system based on the goals and obstacles identified to that point, raising and
recording standard issues concerning system use, and refining the models as a result. The
approach has been developed in conjunction with other funded work involving NTT
Software Laboratory and DARPA and has been validated on an internet-based workflow
support system and a benchmark example, the collaborative meeting scheduler application.
Because the systems under consideration are of a type that affects people’s working lives
and activities, contextual factors are often ignored that could render any formal models of
goals and activity structures inappropriate unless the models and scenarios of use have been
developed in conjunction with naturalistic workplace data. The requirements determination
strategy, therefore, includes hooks to design-ethnographic data gathering and interpretation
practices, and is described in terms of theoretical framework that owes much to qualitative
research in the social sciences.

Part Ill Technical Information

Our investigation has integrated two strands of research: a rationalistic approach to
requirements gathering that was intended at the outset, and a naturalistic approach that arose
out of our concern that requirements gathering occurs in the context of real organizations
and cannot be codified rigidly.

The rationalistic approach, as envisaged in advance, involves somehow identifying the
goals of the principal actors in the work context that a proposed system is to support. These
might be end-users, their management, the group or organization as a collectivity or
external agencies that have a regulatory effect on the system. Methods for identifying goals
are described in Anton’s PhD dissertation (Antén 1997).0Our main thrust, however, was




what happened next. If we assume that goals are apparent, known or derivable from
information provided by stakeholders, we face the challenge of refining them by
decomposition, addition, elaboration, filtering, combination, and eventually formalization
into precise requirements for a computer-based system that can be implemented. The
resulting strategy has been developed in conjunction with several other funded efforts,
including a part of the DARPA EDCS program’s MORALE project at Georgia Tech and
corporate support from NTT Software Laboratory, Motorola Cellular Infrastructure Group.
This work has led to a rationalistic requirements determination method called ScenIC (Potts
1999), early versions of which are described in earlier papers and reports (Antén 1997),
(Antén and Potts 1998).

The overall structure of ScenIC was known before the current work started, but the
strategy for directing the refinement process was lacking. Our emphasis has therefore been
on the use of scenarios to ensure that the requirements gathering process covers the space
of use possibilities. In this setting, coverage is an informally defined concept and cannot be
measured objectively. We have paid most attention to the effects on system usefulness of
exceptions, technical faults, non-normative user behavior, failure to adhere to
organizational policies, and inherent conflicts among the goals. Our scenario elaboration
strategy therefore is driven by a systematic analysis of “‘obstacles”, those situations that
block goals, however they may arise. A preliminary taxonomy of obstacle types and their
likely defensive (prevention) and mitigation (recovery) strategies is described in the latest
paper (Potts 1999). The approach has been applied to a real inter-organizational workflow
system (Antén and Potts 1998) and is being refined by applying it to a set of benchmark
application features for a collaborative meeting scheduler. (The latter example is common
currency within the requirements engineering research community and is used in the most
recent paper.)

The word “scenario” is interpreted very differently by different writers. With the
widespread adoption of object-oriented design methods that start by analyzing “use cases”,
scenarios are becoming almost a fad in software engineering. To elucidate the concept and
situate our use of scenarios within this larger community of pracice, we have developed a
framework for representing scenarios of different types (Antén and Potts 1999). This paper
discriminates among scenario representations in terms of their underlying ontology and
design objectives and selectively reviews a number of scenario representations.

Because the systems under consideration are of a type that affects people’s working lives
and activities, contextual factors are often ignored that could render any formal models of
goals and activity structures inappropriate unless the models and scenarios of use have been
developed in conjunction with naturalistic workplace data. Simply saying what an
organization’s or user’s goals are is to slant the technical solution in a particular direction.
We have therefore investigated both the theoretical underpinnings of ethnographically-
informed design processes, and how such practices can be integrated smoothly into the
rationalistic design methods that have been our primary focus to date.

Naturalistic methods are not simply attempts to incorporate new data-gathering techniques
so that an essentially unchanged requirements determination process can proceed more
effectively. Rather, they differ from traditional engineering methods by calling into
question whether their is a real-world “problem” that the system will “solve,” most
fundamentally because the “real” world in question depends on decisions about which
stakeholders to consult and how to interpret what they say and do (Potts 1997, Potts and
Newstetter 1997). Although there has been much interest in adopting the methods of
ethnographic research in requirements engineering and human-computer interaction design,
the real impediment to doing so is that these are fundamentally inquiry methods, not design
methods. To go from an analysis of what is the case to a set of requirements for a future



system is to intervene and impose design values. We have therefore systematically analyzed
the goal-refinement paradigm (in an earlier version than currently documented in ScenIC)
and located places within the method where decisions and interpretations require
knowledge about the workplace and activities that can only be obtained by naturalistic
inquiry methods (Potts and Hsi 1997). One obvious example of such a place is in the
identification of goals at the outset. But the identification of obstacles is also informed by
such information, especially those obstacles arising out of non-normative behaviors by
users or groups that introduce valuable flexibility into the work process.

In addition to the publications cited above and a number of informal presentations to the
REFSQ workshop (Barcelona, 1997) and [FIP Working Group 2.9 (Requirements
Engineering), the results of this and related work are bein g made available in the form of a
tutorial that has already been given to academic and industrial audiences several times:
CAISE’97 (Barcelona, 1997), ICSE-98 (Kyoto, 1998), CEIRE’98 (London, 1998). It is
also accepted for ICSE-99 (Los Angeles). In addition, software technology (ScenlC View)
is being developed under the DARPA EDCS project MORALE. This, however, has not
directly funded out of the current effort although it has been strongly influenced by the
methodology.
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A strategy has been developed and documented for determining the requirements for
systems used by individuals and small groups. Such systems often fail to satisfy the work
needs of their users because the specifications on which the systems are based arc not
derived systematically from an analysis of the users’ goals and so some goals are neglected
or underemphasized in the stated requirements. The strategy involves analyzing the work
domain in terms of actors (people’s or organization’s roles in the processes that g0 on as
well as technical systems already in use), the goals attributed to those actors or which they
are responsible, and the obstacles (situations or exceptions that arise to block goals). The
analysis process involves selectively writing detailed scenarios of use of the current and/or
envisaged systermn based on the goals and obstacles identified (o that point, raising and
recording standard issucs concerning system use, and ref ining the models as a result. The
approach has been developed in conjunction with other funded work involving NTT
Software Laboratory and DARPA and has been validated on an internet-based workflow
support system and a benchmark example, the collaborative meeting scheduler application.
Because the systems under consideration are of a type that affects people’s working lives
and activities, contextual factors are often ignored that could render any formal modcls of
goals and activity structures mappropriate unless the models and scenarios of use have been
developed in conjunction with naturalistic workplace data. The requirements determination
strategy, therefore, includes hooks to design-ethnographic data gathering and interpretation
practices, and is described in terms of theoretical framework that owes much to qualitative
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Part lil Technical Information

Our investigation has integrated two strands of research: a rationalistic approach to
requirements gathering that was intended at the outset, and a naturalistic approach that arose
out of our concem that requirements gathering occurs in the context of real organizations
and cannot be codified rigidly.

The rationalistic approach, as envisaged in advance, involves somehow identifying the
goals of the principal actors in the work context that a proposed system is to support. Thesc
might be end-users, their management, the group or organization as a collectivity or
external agencies that have a regulatory effect on the system. Methods for identifying goals
are described in Anton’s PhD dissertation (Antén 1997).Our main thrust, however, was




what happened next. If we assume that goals are apparent, known or derivable from
informatiqn provided by stakeholders, we face the challenge of refining them by
decomposition, addition, elaboration, filtering, combination, and eventually formalization
into precise requirements for a computer-based system that can be implemented. The
resulting strategy has been developed in conjunction with several other funded efforts,
including a part of the DARPA EDCS program’s MORALE project at Georgia Tech and
corporate support from NTT Software Laboratory, Motorola Cellular Infrastructure Group.
This work has led to a rationalistic requirements determination method called ScenIC (Potts
1999), early versions of which are described in earlier papers and reports (Antén 1997),
(Antén and Potts 1998).

The overall structure of ScenIC was known before the current work started, but the
strategy for directing the refinement process was lacking. Our emphasis has therefore been
on the use of scenarios to ensure that the requirements gathering process covers the space
of use possibilities. In this setting, coverage is an informally defined concept and cannot be
measured objectively. We have paid most attention to the effects on system usefulness of
exceptions, technical faults, non-normative user behavior, failure to adhere to
organizational policies, and inherent conflicts among the goals. Our scenario elaboration
strategy therefore is driven by a systematic analysis of “obstacles”, those situations that
block goals, however they may arise. A preliminary taxonomy of obstacle types and their
likely defensive (prevention) and mitigation (recovery) strategies is described in the latest
paper (Potts 1999). The approach has been applied to a real inter-organizational workflow
system (Ant6n and Potts 1998) and is being refined by applying it to a set of benchmark
application features for a collaborative meeting scheduler. (The latter example is common
currency within the requirements engineering research community and is used in the most
recent paper.)

The word “scenario” is interpreted very differently by different writers. With the
widespread adoption of object-oriented design methods that start by analyzing “use cases”,
scenarios are becoming almost a fad in software engineering. To elucidate the concept and
situate our use of scenarios within this larger community of pracice, we have developed a
framework for representing scenarios of different types (Ant6n and Potts 1999). This paper
discriminates among scenario representations in terms of their underlying ontology and
design objectives and selectively reviews a number of scenario representations.

Because the systems under consideration are of a type that affects people’s working lives
and activities, contextual factors are often ignored that could render any formal models of
goals and activity structures inappropriate unless the models and scenarios of use have been
developed in conjunction with naturalistic workplace data. Simply saying what an
organization’s or user’s goals are is to slant the technical solution in a particular direction.
We have therefore investigated both the theoretical underpinnings of ethnographically-
informed design processes, and how such practices can be integrated smoothly into the
rationalistic design methods that have been our primary focus to date.

Naturalistic methods are not simply attempts to incorporate new data-gathering techniques
so that an essentially unchanged requirements determination process can proceed more
effectively. Rather, they differ from traditional engineering methods by calling into
question whether their is a real-world “problem” that the system will “solve,” most
fundamentally because the “real” world in question depends on decisions about which
stakeholders to consult and how to interpret what they say and do (Potts 1997; Potts and
Newstetter 1997). Although there has been much interest in adopting the methods of
ethnographic research in requirements engineering and human-computer interaction design,
the real impediment to doing so is that these are fundamentally inquiry methods, not design
methods. To go from an analysis of what is the case to a set of requirements for a future



system is to intervene and impose design values. We have therefore systematically analyzed
the goal-refinement paradigm (in an earlier version than currently documented in ScenIC)
and located places within the method where decisions and interpretations require
knowledge about the workplace and activities that can only be obtained by naturalistic
inquiry methods (Potts and Hsi 1997). One obvious example of such a place is in the
identification of goals at the outset. But the identification of obstacles is also informed by
such information, especially those obstacles arising out of non-normative behaviors by
users or groups that introduce valuable flexibility into the work process.

In addition to the publications cited above and a number of informal presentations to the
REFSQ workshop (Barcelona, 1997) and IFIP Working Group 2.9 (Requirements
Engineering), the results of this and related work are being made available in the form of a
tutorial that has already been given to academic and industrial audiences several times:
CAISE’97 (Barcelona, 1997), ICSE-98 (Kyoto, 1998), CEIRE’98 (London, 1998). It is
also accepted for ICSE-99 (Los Angeles). In addition, software technology (ScenIC View)
is being developed under the DARPA EDCS project MORALE. This, however, has not
directly funded out of the current effort although it has been strongly influenced by the
methodology.
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