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I'understand a pattern language to be a way of talking about a universe of design discourse, a shared
way of looking at and referring to design properties and alternatives. Thus, I take a pattern language of
interactions to be a common way of talking about purposeful interactions, whether these are interactions
among people who use computational devices as a medium in which to conduct joint action, or interactions
between people and computational devices that enable people to do things more effectively.

Interaction as Purposive Joint Action

Two ideas stand out in the above definition. First, the rationale for an interaction is its purpose; an
interaction is not just a sequence of distributed actions. And secondly, interactions are a means for carrying
out action, not just a way to convey information. As luck would have it, my current research is influenced
by two research traditions that address these issues directly: strategies for elaborating user requirements,
and theories of coordinated language use. In the case of requirements, I have developed and used strategies
for deriving requirements from high-level organizational goals, envisaged scenarios of use [Potts et al.
1994, Potts 1995], and contextual analysis of the workplace [Potts 1997, Potts & Hsi forthcoming]. In the
case of coordinated language use, my main influence is Clark’s [1996] theory of language as a mediator of
joint action.

When people interact by means of computational devices or they interact with computational devices,
they are engaged in a system of joint action with each other and (in some limited sense) with the devices
themselves. The form that interactions take stem from individual and collective goals, obstacles that thwart
them, and the affordances of the virtual or concrete artifacts that the participants manipulate during the
interaction. Goals arise in three ways. First, people form intentions as their interaction unfolds. Equally,
however, designers may ascribe goals to people (users) in advance. These ascribed goals may then be partly
or wholly accomplished by actions that the device performs. Finally, unfolding or ascribed goals may be
thwarted by obstacles that arise before or during the interaction. People forget things and get confused,
devices corrupt or garble message, people decide to perform tasks in unanticipated ways. To resolve an
obstacle, secondary goals may be established either to defend against its occurrence or to mitigate its
effects if it does occur.

To find useful patterns of interaction that we can generalize and reuse as designers, we need therefore
need to look for teleological categories within interactions: viz. actors, goals, obstacles, and actions. Here
“actor” can mean a person or a device, although to say that a device has goals is a shorthand way of saying
that the designer ascribed such goals to a category of user and that the device is implemented to accomplish
them. Goals occur in several flavors (achievement and knowledge goals, maintenance and avoidance goals,
improvement goals, etc.) [Van Lamsweerde 1996]. I am currently involved in joint work with Van
Lamsweerde and others to develop a useful typology of obstacles and resolution strategies, a typology that
itself could be the kernel of a pattern catalog.

Patterns of Intent

The quest for interaction patterns is rather like the invention of interaction scenarios for a particular
design. In both cases, we want to find recurring sequences of actions that we can bundle into goal-directed
episodic fragments [Potts 1995]. In the case of interaction patterns, such episodes may describe alternative
ways to accomplish some goal or resolve the occurrence of an obstacle; in the case of scenario invention,
episodes are reusable story fragments that can be pieced together in different sequences in scenarios that
explore different questions.

Here are some examples of episodes from scenarios in a meeting scheduler design. Note that the actors
in these episodes include different user roles (one who calls a meeting, and those who are invited) and
several computational devices (an online calendar, an email delivery system, a scheduling program).



Goals & Obstacles: Arranging a meeting but being ignored

What are some goals that a designer of a collaborative time management system might ascribe to users?
What are some obstacles that he or she might plan for? How might these goals be accomplished differently
(“realized”) in different types of interactive systems? And in what sense do the alternative realizations
exhibit a common underlying pattern?

Let’s consider one goal among many: you are arranging a meeting and you are trying to find out when
the people that you want to invite are free. Let’s consider one obstacle that can thwart this goal: an invitee
may be silent about his or her schedule. Finally, let’s consider two ways of realizing the goal and trying to
resolve the obstacle: an email system and an online calendar.

Here’s the goal in a pattern language, where “KNOW? tells us a lot about the kind of goal being
accomplished and obstacles that can thwart it:

Goal: “Find out when people are available”
Actor: Initiator
Desired-state: KNOW schedule-information ABOUT Invitee

One way to find out information is to ask. Here, Initiator-of-meeting sends an information
request to Invitee by means of an email delivery system. Invitee  responds accordingly. Each step in
the episode consists of a joint action involving two actors.

Episode: Finding out when people are available using messages
Joint Action:
Initiator [ ask schedule FROM Invitee]
Invitee [ accept question]
Joint Action:
Invitee [ tell schedule TO Initiator]
Initiator [ receive schedule]
OQutcome: : SATISFIED “Find out when people are available”

Another way to find out information is to look it up. Here, Invitee | has already deposited his or her
schedule in the online calendar, and that is where Initiator looks. This is a very different realization
pattern, because the person who stores an appointment in the calendar does not become an invitee until the
Initiator forms the intention to arrange a meeting and looks up the invitee’s schedule. Thus some of the
episode is performed long before the goal is actually established.

Episode: Finding out when people are available using calendar
Joint Action:
Invitee [ tell Calendar appointment]
Calendar [ accept appointment]
Joint Action:
Initiator [ query Calendar for schedule]
Calendar [ accept query]
Action: Calendar [ run query]
Joint Action:
Calendar [ tell Initiator schedule]
Initiator [ receive Initiator schedule]
Outcome: SATISFIED “Find out when people are available”

There is a problem with this happy notion, of course: the information may not be forthcoming. Either
Invitee  fails to respond to the email request or he or she fails to deposit the schedule in the online
calendar. Here are fragments of the above episodes, with some plausible resolution strategies. In the first
case, the Scheduler reminds the silent invitee after a period of silence to reply. This is a mitigation strategy,
because some damage may already have been done by the invitee’s silence. In the second case, the
Calendar reminds the invitee periodically to update his or her schedule. This is a defensive strategy,
because its aim is to avoid silence, but of course it cannot guarantee success because the Invitee might
forget some appointments.

Episode: Finding out when silent people are available (messages)



Joint Action:
Initiator [ ask schedule FROM Invitee]
Invitee [ accept question]
Obstacle: Silent Invitee (Invitee does not respond)
Action: Scheduler [ wait until impatient]
Joint Action:
Scheduler [ remind Invitee]
Invitee [ accept reminder]
Joint Action:
Invitee [ tell Initiator schedule]
Initiator [ receive schedule]
Outcome: : SATISFIED LATE “Find out when people are available”

Episode: Finding out when silent people are available (calendar)
Obstacle: Silent Invitee (Invitee does not enter appointments)
Action: Calendar [ wait]
Joint Action:

Calendar [ remind Invitee]

Invitee [ accept reminder]
(rest of episode as before..)
Outcome: MAYBE SATISFIED “Find out when people are available”

Patterns of Interaction

It may sound obvious, but the heuristics illustrated above are universal patterns of interaction. If you
want to KNOWomething, you can either ask someone and wait for a response or you may assume that the
information is available for consultation. And the two manifestations of the Silent-Invitee obstacle
represent a universally conceivable breakdown of the KNOVWgoal. The resolution strategies, nagging in
advance or after the fact, are also common patterns for overcoming this obstacle.

It should also be obvious that some patterns are more appropriate in some situations than others. If we
are to evaluate the quality of interaction designs in terms of usefulness, effectiveness, fit to context, or other
criteria that go beyond usability in the narrow sense, then we have to give examples of good and poor uses
of the patterns, interactions with other patterns, and heuristics for when the pattern works or does not.
Finally, we need to map from this rather abstract layer of description to more detailed specifications of
dialog structures and visual or auditory presentations of the user interface.

Issues for Discussion

Here are some issues that I would like to discuss at the workshop

*  Is there already a common vocabulary that we can use? How can we extend it?

*  People (“users”) are obviously different from devices (“the system”). How should these differences be
reflected in the framing and organization of patterns?

*  Just how general-purpose are patterns? To what extent is a meeting scheduler like an individual
organizer? A car-rental system? Avionics controls on a flight deck?

*  How can we keep pattern language terms general across Ul mechanisms (e.g. 1980s WIMP interfaces
vs. Wearable computers)? Would mechanism-independent patterns be vacuous?

*  What does it really mean to compose patterns, so that interaction episodes may belong to more than
one? The real value of patterns when they cut across each other and provide a way of looking at some
aspect of the interaction. An obvious non-linear composition strategy is temporal interleaving, but are
there others?

*  Can anybody understand this language? Is it, like a lot of design rationale research, a way to represent
concepts that designers and users do not habitually use and find it difficult to learn? Can we tweak the
surface syntax and terminology, or are teleological abstractions a wrong-headed basis altogether?
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