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Abstract. Interfaces to information systems, and the buildings in which such
systems are embedded will typically be the result of the work of alarge number

of different disciplines, potentialy ranging from ethnographers to architects. A
common language and conceptua framework has the potential for greatly en-
hancing the effectiveness and ease of cross-disciplinary communication. In this

paper we describe some aspects of the notion of design patterns developed by
architect Christopher Alexander and colleagues in the 1970's. We briefly show

how Alexander-style patterns can be used for analysis and design in some of the
disciplines implicated in the creation of successful cooperative buildings — in-
terface design, ergonomic design, functionality design and office design and
suggest that pattern languages might be a way of bridging the communication
gaps between professions to produce a shared vision of the cooperative building
project.

Keywords. design patterns, guidelines, human-computer interface, ergonomics,
interior design, software design, communication

1 Introduction

Interfaces to systems, and the buildings in which systems are embedded will typically
be the result of the work of alarge number of different disciplines. Systems analysts,
knowledge engineers or even ethnographers may have been involved in discussing
needs with sponsors, domain experts, managers and potential end-users. They will
need to talk to software designers who will in turn communicate their ideas to pro-
grammers. In some cases the designers of the casing for the systems will need to con-
sult furniture designers and interior designers, and these experts and others will in
turn liaise with architects. Clearly it would make sense if, rather than each profession
conceptuaising the problem and the solution in its own way, they shared some terms
and mental structures for communicating the design goals and constraints which apply
in each area. Buildings need to be designed by people capable of speaking a common
language.
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We think the various processes involved in design can usefully be informed by the
imaginative and thoughtful work on architectural and engineering design which took
place from the sixties onwards in the US and Europe!. In particular, in the complex
multidisciplinary domain of cooperative building design, we see a place for design
patterns, origindly introduced by architect Christopher Alexander and colleagues, in
two books, A Timeless Way of Building (Alexander, 1979) and A Pattern Language
(Alexander et a, 1977). Though developed in the domains of architecture, town plan-
ning and interior design, Alexander’s thinking on design patterns has been applied
very intensively over the last few years in one area of computer systems developme
that is object-oriented design. There it has proved very powerful and fruitful (Gamm
et al, 1995). This proof that the design pattern approach travels well has encourac
other initiatives in the software design &raad makes us optimistic that it should be
a useful conceptual tool for the range of specialisms which would go to make up tt
design thinking for a co-operative building.

In this paper we first give a brief introduction to design patterns. We then give
some examples of the patterns which can be uncovered at four levels: interface
sign, software functionality, ergonomic design and office design and conclude wit
some practical steps which would represent a way forward.

2 Background: What Are Design Patterns?

Patterns grew out of Alexander’s disaffection with the quality of architecture in the
1960’s, which he attributed in part to the misapplication of formal methods in archi
tectural design. This had resulted in buildings which failed to fulfil the real needs o©
the people who lived and worked in them, which failed to adapt to local social an
physical environments and which people simply did not like (cf. Lea, 1997). Alexan
der contrasts these modern failed building with the many successful, “living” build
ings, created in other societies, buildings which for Alexander embodied “the qualit
without a name”, a recognisable but indefinable quality which floats in the semanti
space bordered by terms such as “alive”, “whole”, “comfortable”, “free”, “exact”,
“egoless” and “eternal”. Patterns are conceptual tools for helping people desic
buildings which might themselves have that quality.

A pattern is the solution to a problem in a context. To put it less succinctly, in
context or a set of situations, a problem or clash of constraints will occur, which i
amenable to resolution by a canonical design form or solution. The pattern encor
passes all three elements: the situation, the problem of clashing constraints or forc

1t is encouraging to see software design finally positioning itself as one design discipline
among others and thus enabling itself to benefit from the work done by design thinkers such
as Christopher Alexander, John Chris Jones, Nigdl Cross, Bryan Lawson, Geoffrey Broad-
bent, Horst Rittel and Bruce Archer to name only some of the stars in the design firmament.
For agood introduction see Cross 1984 and bibliography. For recent work in software design
which takes a design research dant, see some of the contributions in Karat (1991) and par-
ticularly (Winograd 1997).

2In particular the Pattern Language workshop organised at CHI 97 (Erickson).
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and the canonical solution. An example problem in a context, from Alexander, would

occur where parents and children live in a house together (context), in which the par-

ents would like their own space away from the children, but still want to be able to go

easily to the children if, for instance, they are ill or anxious at night (problem). A
standard solution would be to create a separate space for the parents, still within easy

reach of the children’s room. This is the pattern “Couple’s Realm,” number 136
among the 253 patterns presented in A Pattern Language. Like all the patterns it is
connected both to larger patterns, which it completes, including, in this case, “house
for a couple” and “intimacy gradient”, and to smaller patterns which in turn complete
it, in this case “low doors”, “sitting circle”, “light on two sides” and “marriage bed”
among others.

At the highest level we find patterns such as “Independent regions”, “Country
towns” and “The distribution of towns”, while at the other end of the scale are de-
tailed patterns covering the need for a bench by a front door and for different sorts of
chairs to be provided in a room. Together the linked patterns form a Pattern Lan-
guage, a kind of informal grammar for buildings and spaces.

The solutions are not simply pre-formed parts of a building kit. A pattern is an ab-
straction from any specific examples: this is what gives patterns their generative
power. They do not supply ready-made answers: people need to exercise their own
creativity to implement a pattern. In addition, because they involve abstracting away
from individual cases, patterns are hard to discover and may take a long time to de-
scribe adequately. (Alexander and colleagues spent over ten years refining A Pattern
Language and Alexander commented that finding patterns was a hard as theoretical
nuclear physics).

Alexander’s own patterns are structured and formatted as follows (Alexander et al,
1977):

Title: Which succinctly (and evocatively) captures sbkition that the
pattern offers.

Asterisks: To mark the significance of the pattern, two asterisks marking a
“true invariant”, one marking a pattern which has made progress
towards identifying such an invariant, but which needs further
work, and no asterisks indicating confidence that an invariant
has not been established, and that variations are to be expected.

Picture: “... which shows an archetypal example of that pattern.” This
may be literal or impressionistic. A subsidiary function may be
to help the reader remember and find the pattern subsequently.

Introduction: Setting the context and linking to higher level patterns.

oao To mark the beginning of the problem.

Headline: (In bold type) summarising the essence of the problem.
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Problem body: Describing the empirical background of the pattern, the evidence
for its validity, range of variation of manifestation.

Solution: (In bold type) Describing the “... field of physical and social
relationships which are required to solve the stated problem in
the stated context.” as a statement, in imperative form.

Diagram: Of the solution (For Alexander the solution should always be
capable of a diagrammatic representation.)

efele To mark the end of the main body of the pattern.
Connections To lower level patterns which are required to compl ete this pat-
tern.

Pattern makers in other disciplines have adapted thislayout as needed.

3 Patternsin Cooperative Building Design

We think patterns should provide a valuable conceptual tool in several areas of design
implicated in building design, from representations of the findings of ethnographic
studies of the workplace to desk and console design to the nitty gritty of object-
oriented programming, where they already enjoyed a great success. At all these levels
they could enable designers to benefit from the knowledge and experience of creators
of successful systems, providing reusable templates adapted to fit the particular issues
which the designer is addressing. Above all, patterns, because they are themselves
alive and engaging, provide a means of communicating either between designers of
similar artefacts, e.g. one architect or interior designer to another, or designers look-
ing at reshaping the environment at quite different levels, e.g. furniture designer to
interface designer, or ethnographer to architect.

Why? What do software systems have to do with buildings? Pattern languages
seem to resonate with three sorts of rhetoric heard in the more user-aware parts of the
software design community:

« many designers recognise that there is a measure of discontent amongst users
about the systems designed “for” them, and this is, in part at least, to be laid at tt
feet of a rigid application of formalistic methods of analysis and design which
shut out the user from all except the very earliest design discussions.

< intuitively, the idea of “liveness” in buildings, the quest for the quality without a
name, has much in common with the intuition that the systems which genuinely
enable users to work as they want are want are those which we can call "engag-
ing" or "convivial" systems. These are terms, like Kay's (1990) and Tognhazzini's
(1993) remarks on the place of magic in the interface, which seem to bound a
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similar semantic space to the quality without a name in the sphere of software.
Systems with this quality, like Goldilocks' porridge, are “just right”.

« much of Alexander’s approach is evocative of recent moves in the HCl commu-
nity towards participative design and user centredness. Alexander goes further
than mere participation, in fact. The whole of "A Pattern Language", for instance,
is predicated on the assumption that the person using the patterns will not be the
trained architect but the person who will be living or working in the building.

3.1 Why aredesign patternsrdevant to interface design?

Interface design is particularly obvious as a domain that would lend itself to pattern
approaches. Interface design has always been about metaphors, however loosely con-
ceived: even a primitive command line interface was based on a metaphor of conver-
sation. With the advent of the graphical interface these metaphors have become in-
creasing spatial. The desktop metaphor is ubiquitous, in the Web (itself a spatial
metaphor) terms such as home and site are commonplace, and it is now common to
speak of information spaces and to design visualisations of data in 2-D and even 3-D
spaces. The mapping between source and target terms in any metaphor is never com-
plete and one-to-one: metaphors, in interface design as in language, will always break
down sooner or later (cf. Lakoff and Johnson, 1980). However, again in interface
design as in language, users seem to be able to handle this: if not they would feel less
easy about desktops which contained not only folders but also objects rarely encoun-
tered on top of desks such as windows, menus and wastebaskets. People have little
difficulty in associating modern interfaces with the sorts of objects and relationships
which are the stuff of Alexander’s patterns.

3.11 Some Design Patternsfor interface design

When searching to identify design patterns in interfaces, it is probably as well to re-

mind ourselves that whereas the buildings which Alexander considered were the re-
sult of many hundreds of years of development, interfaces are at a relatively early
stage. There are few universally acclaimed solutions and this may mean that it will be
easier to identify problems than to describe the solutions which address them. In Al-

exander's terms, it may be that any patterns we do find will not deserve asterisks.
However, in a pioneering spirit, below are just a few patterns which can be discerned
in interface design. The first of these, which describes the need for the user to receive
feedback when interacting with a system, is described in full, in Fig. 1, while the rest

are left in outline "context, problem and solution" form. Figures in parentheses are

references to other, fictional, patterns which would have to exist in a complete pattern
language.
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1 Interaction Feedback  *

. ... users working at data processing tasks on conventional workstatjons —
DESKTOP METAPHOR (23), GRAPHICAL USER INTERFACE (67) — wiill
need to be aware of the current mode of the system —ALWAYS INDICATE
CURRENT MODE (42) — and must have an indication that their input has been
accepted by the system.

jejelo]

People need to know that the system has registered an interaction event,
such as mouse click, mouse movement, arrow movement, keyboard press,
etc.

Where an interaction event is only part of a sequence of commands tg a sys-
tem, or where no explicit user perceptible effect is achieved, people can become
anxious that they have not been “heard” by the system, and may repeat the click
or movement.

This anxiety can be relieved by giving some feedback — proportionate|to the
scale of the interaction event and its significance — to confirm to the usgr that
the system has registered the event. Paossibilities include, indenting a|button,
back-lighting a word, changing the shape of the cursor, making an audible click
or beep.

For instance, the satisfying “zip’ when a window is rolled up or down in the
Mac System 7.1a interface, the simple clicking of the mouse button, the|move-
ment of the key when hit by the finger, the “ghost” of the folder as it is glosed
and “replaced” in its parent folder.

In some work environments, an audible feedback may cause annoyance, so it
must be possible for the user to silence it.

Therefore: Give visual feedback and allow the user to enable audio feed-
back for every interaction event.
jejelo]
If the computer action that has been initiated by the interaction event is going
to take a significant amount of time to complete, then an indication if this should
be given — SHOW COMPUTER IS THINKING (34) . . ..

Fig. 1. Pattern describing the need for the user to receive feedback when interacting with a
system

An immediate reaction to the idea presented here may be that it simply replicat
(in a rather long winded way) what has already been done in HCI design through tl
introduction of style guides such as the Macintosh Human Interface Guidelines (Af
ple, 1992) — which actually references Alexander’'s work, The Windows Interface
An Application Design Guide (Microsoft, 1987), NASA Human-Computer Interface
Guidelines (Carlow, 1992), angry many others. However we claim that what is
missing from these style guides, and is added in the pattern approach, is the expl
acknowledgement that whapetterns are being recorded. This implies that the meta-
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information surrounding the simple imperative instruction® normally found in guide-

lines is recorded — and must have been thought through. This means explicitly set-
ting the context in a hierarchical structure of patterns, drawing attention pootiie

lem that the pattern solves, conceiving of the solution to the problem as resolving
conflicts in a field of interacting social and physical relationships, and considering
and stating degrees of confidence in the invariance of the pattern. This makes pat-
terns an altogether richer resource for the designer than lists of guidelines — more
akin to the resources to be found in what we have called “craft wisdom” books, a
good example of which is Cooper (1995) — but expressed in a canonical form.

Secondly, the use of patterns implies an emphasis gnadbess of developing and
using guidelines, rather than on the product — a list of imperative directions. A good
pattern will have been evolved out of the experience (both successes and failures) and
observations of a number of designers. It is susceptible to further refinement in a way
that seeks to approach the underlying invariant, rather than simply recording more
cases.

Additionally, the use of a pattetanguage holds out the possibility of involving
the occupants of co-operative buildings, or the users of software interfaces in the
design and modification of these artefacts. That we have not been able to address this
possibility here does not indicate our lack of enthusiasm for it.

The Interaction Feedback pattern is shown to lead into another pattern:

“Show Computer is Thinking” Pattern

Situation: operations can take alongtime

Problem: people need to be warned when an operation is going to take a substantial
amount of time, otherwise they may assume something has gone wrong. They are
unwilling to sit and wait if the wait is to be fruitless, but on the other hand they do
not want to confuse the system by reissuing commands unnecessarily.

A solution: give special feedback for lengthy operations. Examples would include
changing the cursor to a watch or egg timer, showing atimeline, filling a time-bar and
so on.

This could lead into the next pattern.
“Just another 30 seconds” Pattern

Situation: operations can take a very long time.

Problem: sometimes people need to know what proportion of atask has been carried
out, otherwise they may stop the operation just when it is about to end, or they may
wait around by the screen unnecessarily when they might as well have gone for a cup
of tea

3 For instance, “Do not use abstract or humorous designs for icons.” Carlow 2.1.4
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A solution: use ameasuring bar or percentage or text representation to tell user how
much more work there is to do. Examples would include the mechanism on many

Web browsers showing that, say, 45% of a site has been downloaded; alternatively,

the “copy” operation in Apple Mac desktop tells the user how many files are left to b
copied both in textual and graphical format.

3.2 Patternsin functional design

As in interface design, the design of tuactionality of a piece of software lends

itself to description in terms of patterns. This should not be a surprise. Alexandel
patterns are intended to create buildings which allow users to live as they want: p:
tern-like thinking for software functionality design should similarly aim to build sys-
tems which incorporate just those functions which help a user to do what s/he wants

3.21 Some Patterns

At its simplest, a functional pattern would be little more than an element of a re
quirements specification document together with a rationale from systems analysis
a workplace study, as in the first two examples.

“Provide Mail Merge” Pattern

Situation: people producing large numbers of letters on a word processor

Problem: people want to send out personalised letters to lots of different recipients
without typing in the individual names

A Solution: provide a mail merge facility, alowing personal details from a database
to be integrated into a standard |etter.

“Provide Multiple Filing Systems” Pattern

Situation: in paper systems, people often have documents that need to be referenced
in two places or under two or more headings. In rea life offices people work round
this either by creating a copy of the document and filing one under each heading, or
putting areferring note in one of the locations.

Problem: thisis a problem in the paper world as it involves long hours by the photo-
copier or messy bits of paper which have atendency to get lost.

A solution: the same functionality can be provided in a lightweight way via software
by using a"duplicate" or better a"create alink" command in an operating system.

“Think Twice” Pattern

Situation: the user may accidentally carry out an action which has serious conse-
guences, such as deleting afile, erasng adisc and so on.
Problem: how to avoid disastrous errors while maintain fluidity in the interface.
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A solution: if the consequences of a command can be grave and/or are irreversible,
ask the user to confirm the command, but make "continue" or "OK" the default op-
tion.

A follow-on pattern might suggest that in the case of extremely risky operations, the
default option at this point should be the more cautious one.

Examples: in the Macintosh interface, the “Empty Wastebasket” command displays
a dialogue box containing the number of items in the waste bin, together with their
size and gives a choice of “cancel” or “OK” with OK, flless cautious option as the
default. However, the “Erase disk” command brings up a dialogue box containing the
name, location and type of disc and gives a choice of “cancel” or “erase,” with “can-
cel”, themore cautious option, as the default.

3.3 Relevancein ergonomic design

When we move to the level of the physical artefact in which the software is embed-
ded, the pattern language structure can be used to point out general contextualised
problems and general solutions which can be implemented to fit specific situations.

3.31 Some Patterns in Ergonomic Design
"Makea Computer that looks like a Filofax" pattern

Situation: business people want to carry their computers around with them.

Problem: business people tend to be relatively mobile, so heavy weights are imprac-
tical. They also tend to carry briefcases and paper-based objects such as reports, dia-
ries and personal organisers.

A Solution: create a casing for the computer which lightweight, as handy as a Filofax
and which business people can carry in the briefcase which is part of their “uniform”.

“Make a computer like a pet mouse” pattern

Situation: atoy firm has devel oped an idea for a computer-based pet.

Problem: an electronic toy for children, like the portable computer, also needsto be
portable. However, children tend not to carry briefcases (outside school, that is).
Some have pockets, others not.

A Solution: build them something palm-sized and highly portable, either in a pocket,
like apet mouse, or on acord around the neck

“Make a casing a gorilla can’t destroy” pattern

Situation: aresearch project in animal understanding, which studied the abilities of a
specific gorilla, Koko by name, in manipulating the American Sign Language.
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Problem: the problem was that the computer had to be a Mac with touch-screen for
functional reasons, but had to be able to withstand the attentions of the gorilla which
included flinging it against awall and inserting bananas though its vents.

Solution: aspecial housing in tough, gorilla-proof metal, described in more detail in
Clark et al. (1990). This is perhaps an example of a pattern of the future. At the mo-
ment a solution has been found to a specific problem, but it is not hard to imagine
how both problem and sol ution could be generalised. Casings for other difficult situa-
tions might use the sameideasin this pattern.

3.4 Patternsin the built environment

At yet another level we encounter problems or contexts in the physical world, which

need a physical world solution but one which has a software element to it. Here we
could imagine experimenting with Alexander's patterns unchanged as they shou
apply directly. In particular Alexander's patterns 146 - 252 on work situations, covel
ing flexible office space, communal eating arrangements, small work groups, rece
tion areas, waiting areas, small meeting rooms and half-private offices will have d
rect applicability to cooperative buildings in enabling people to meet and also t
withdraw into privacy as they wish.

3.4.1 Some patterns
Some patterns can be discerned at the level of furniture and consoles.
“Attach a Document Holder” Pattern

Situation: the user needsto be able to refer to a document while using the screen.

Problem: there often isn't enough room on the desktop (which is taken up by th
computer) and anyway looking down at the document on the desktop would me:
constantly shifting one's focus of attention with all the attendant disorientation prot
lems that this implies.

Solution: attach a document holder to the side of the terminal

Others treat the wider workspace:
“Sociable Terminals” Pattern

Situation: a current workplace design, e.g. in a control room of some sort, allows co-
workers to consult each other's work. For instance, colleagues glance at each othe
screens when walking to the coffee machine and often pick up problems as they
so.

Problem: there are moves to introduce a system of small cubicles for workers. Thi
would mean that the extra check afforded by glancing at a colleague's screen was
longer available, possibly lowering safety standards.
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Solution: design the new layout perhaps as a horseshoe, making sure screens are big
and readable and of common design.

This pattern might be linked to the following pattern, which refers to the need for co-
workersto be in auditory rather than visua contact.

" Let people overhear" pattern

Situation: a current workplace design, e.g. in a control room of some sort, allows co-

workers to overhear each other’s interactions, including telephone conversations, and
sometimes to act on what they overhear. Sometimes thisis trivial: the person on the
telephone says "I'll just find a pen..." and person B hands one to them. At other times
a rapid response is vital, as when person B picks up from person A's urgent tone on
the telephone that an accident has occurred. This often means a quicker response to
critical incidents than if the person on the telephone had to explicitly relay the infor-
mation to his/her colleague.

Problem: as in the preceding pattern, there are moves to introduce a system of small
cubicles for workers. This would mean that this benign overhearing was no longer
possible.

Solution: Rethink the design and don't put people in boxes or out of eye contact or in
completely soundproof headphones.

The current trend to carry out quasi-ethnographic studies of workplaces such as con-
trol rooms as a prelude to the redesign of collaborative software has led to the prob-
lem of finding a language in which the social scientists carrying out the study can
structure their results for clients and designers. As Erickson (1997) has suggested,
patterns may provide just such a form, as these examples briefly demonstrate.

4  Concluding Questions and Exhortation

Integrating systems into environments involves considering the links between many
disparate levels of analysis: the relation between what the user wants to do and the
functionality of the system, the design of the screen within the input/output device,
the physical relation or interface between user and input/output device, and the plac-
ing of the device and the user(s) in the wider physical context. While these have tra-
ditionally been treated separately, Alexander’'s approach suggests that integration is
not only possible but necessary.

Design Patterns give us a set of terms, concepts and values which have resonances
at every level of the design of both software, hardware and the built environment. We
have hardly scratched the surface in this paper, but we feel the approach is promising
and that it would be would be foolish not to explore further. At the moment we find
ourselves in the position of simply feeling that design pattsiagid be of use to
designers. Their analytical and descriptive power is impressive, but what we really
need are aids teynthesis not toanalysis. One way to find out whether they are
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redly useful is, as Lea (1997) suggests, for people to stop writing about design pat-
terns and to get down to the business of identifying and describing them in a public
forum so that they can be smoothed and polished by the comments of peers and can
eventualy form part of the discourse of co-operative building design.
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