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One of the most ofteaited problems of constructing a pattern language for HCI is the lack of
variation within the dmain. Architecture has a history of two millennia (at least) and the wealth
of example from which patterns can be harvested is enormous. There are thousands of
expressions of “windows” and the search for the recurrent examples of good design within that
form is problematic and arduous work, certainly, requiring both critical insight and persistence,
but is not hampered by a paucity of raw material. Ul design is both far more recent and displays
far less variety of artefact.

However, | have argued elsewh@fencher, 1999)(Fincher & Windsor, 2000hat the more

pressing problem for HCI is the “language” that individual patterns might fit into, the structuring
principle on vhich they are organised and the value system against which they are measured. For
classificatory convenience, | refer to these two as being separate components of a pattern
language, but they are clearly related and may, possibly, be the same thing.

To exanine what | mean by “structuring principle” and to illustrate why | believe it to be of
importance, | want to talk about some other efforts, in quite different domains, where something
of the same kind can be seen.

A short digression into the Engineer’s Sk etchbook

| have been quite clear that Alexander invented “patterns”, and coined the term, and for modern,
practical purposes, that's not wrong. He was the first to codify design notions into such a form.
However, there are other works which, whilst theynce be said to be part of the same genre,
certainly exhibit similarities. An interesting early example is the Engineer’'s Sketc{arder,

1946) first published in 1889 (and which, going through seven editions, remained in print until
the 1950s). This book was written to assist mechanical designers in theifvekuthor

expresses his purpose thus:

“Several valuable works have already found numerous users, and there is no lack of
admirable collections of memoranda, rules and data for designing and proportioning
the various constructive details of machineryt, ba far as | am aware, there is no

work in existence which aims at the same purpose as is attempted in the following
pages, viz. to provide side by side suggestive sketches of the various methods in use
for accomplishing any particular mechanical movernoenvork, in a form easily

referred to, and devoid of needless detail and elaboration. A sketch, properly
executed, is-to a practical man-worth a folio of description; and it is to such that
these pages are addressed”

For the purposes of this discussibowever, it is not this striking similarity of audience, or

intent, that are the most interesting. It is the way in which Barber organises the components of his
work—how he defines the “language” which structures his “patterns”. He mentions this only en
passant: “[my]... private notes and sketches, gathered promiscuously, until the difficulty of
selection and arrangement became so apparent that | began to classify them, as they exist in the
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following pages” His subsequent classification is not of whole desir yet of the type of
designs—Boilers, Cranes, Steam Engines, Pumps-atds by reference to something that lives
outside of the work entirely: to the principles of mechanics. Consequently, in the section entitled
“anchors” we find not only anchofsr use at seas-mushroom anchor, double fluke anchor,

Martin’s patent anchor (with swivelling flukes) and rock anehbut also fencing posts, wall

eyes, a rope pulley anchor (*a car which grips by sinking its wheels into the soil; employed for
ploughing takle”) an anchor plate, a screw mooring and, even, a heavy stone. The selection and
grouping of the contents of this section would be quite baffling to someone unfamiliar with the
mechanical concept, which underlies them all (and which is not itself erglicathe text). The
structuring principle here Iscal contextualisation of principle. Barber expects that his audience

will know their context and their problems, and be able to use his work to find a good solution.

A short digression into poetry

Another example of a structuring principle at work, perhaps more closely allied to a value system,
can be seen in a recent anthology of poetry compiled by the UK Poet Laureate, Andrew Motion
(Mation, 2001) In this work, the pems are arranged not alphabetically by author (or title); nor
chronologically by when they were written, nor chronologically by when the author lived; nor
categorically, by extrinsic categories discussed and agreed upon, such as-Haplifasdites”,

“The War Poets” or “The Metaphysical Poets”. Here, the poems are arranged in a series of ten
concentric circles: Self, Home, Town, Work, Land, Love, Travel, War, Belief and Space. This
arrangement is a profound embodiment of a structuring principle. Wevalhiganings for these
categories and most of us can find one of more poems that we should like to place within them.
But use of this structuring principle carries additional significance: the act of placement of a poem
(within, perhaps, Work rather thanl§speaks to the values of a specific wevldw, not a

generic one.

By this structure we recognise something else, too: that the placing of a poem within one of these
categories is as significant as the choice of poem itself. Then it becomes appatieat tha
relationship between the poems within a category (and the relationship of that category to another
category) is also meaningful. The act of placement within this system is not merely one of
organisational convenience, of being able to “put your bartiem” when you need them again

(as would be the case with an alphabetic organisation). The structuring principle here is that the
structure is asimportant as the components; symbiotically, and cyclically, the one is revealed by

the other.

Two short digressions into Chemistry

(i) In 1894 the Newland/Mendeleev Periodic Table did not include the “noble gases”. William
Ramsay was partly minded to look for Argon (and, in fact, did discover it) by noticing that there
was a section in the Newland/MendeleeVdathere it could fit: if itwere to exist, there was

already a place for it within the existing structure. The following year he discovered Helium,
which he could also place: however, what he now had was the first and third elements of a new
group. He expessed his dilemma thus “Here is a supposed gas, endowed no doubt with inert
properties, and the whole world to find it in”. Spurred by recognition of this “hole”, he worked
on, and identified Neon two years latPavies, 2000)
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This digression is, it might be said, written more in hope than expectation, but it could be
imagined thaa strong structuring principle would be predictive; allowing researchers to identify
and seek out areas indicated by “holes” in the content.

(if) This idea (of a predictive structuring principle) might be one that is “natural” to the field of
Chemistry, and threfore chemists. It has been actualised, in a small domain, and used precisely
for the purpose of seeking new areas, by Dr Ernest Lester Smith (Senior Biochemist at Glaxo
Laboratories 1904992). He charted “bakery products” on a lattice, representirgpttion by

the percentage proportions of fat, flour and egg in their compog8maith, 1988) Quantity of

sugar is indicated by thehzontal line, and proportion of liquid by the associated numbirs

the liquid is milk, the number appears in brackets.

Bread

Scones

Sweet biscuits
Pastry

Drop. scones
Yorkshire pudding
Pancakes

Sponge

Cake

L JORN XY Relul

Dr Smith says of his representation “Obviously it is easier to use the original recipe than the
graphical diagram. Its value is¢ompare recipes within a group, and between groups, and
hopefully to devise new ones.” (original emphasis).

He discusses the different properties of groups of reeifresn the exact centre of the diagram
(which represents Victoria Sponge) moving outi® “flour corner”, “fat corner” or “egg corner”
where the recipes tend to bread, sweet shortbread biscuits and pancakes respectively. For his
purpose however, he did not regard the diagramming as a success. He concludes his article
“Regretfully, there des not seem much scope for devising new types of bakery products. For
example, it can be seen that somewhere between the Yorkshire pudding and rich cake
formulations must lie a recipe for a soft, moist deugke—but that has already been invented”.

The fact that Dr Smith did not succeed in his small, dersepulated, domain does not, I think,
materially detract from the potential strengths of a predictive structuring principle.

The search for invariance

| have spent time dwelling on the purpose andreaitistructuring principles and value systems,

and some of their manifestations and potential combinations, because in part the search for
patterns in HCI has been a search for invariance. This has been both masked and made apparent
by the way the actiwthas developed. The patterns that have been proposed have had nothing to
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link them, to make them coherent. They may (or may not) each represent something
good/useful/interesting, but they stand alone, or in “collections” that are collections only in as
much as they have all been written by the same person or @ridwell, 1999) (The Brighton

Usabilty Collection,, 1998) Where Structuring Principld®ve been proposed, they have

focussed on common physical properties of interfaces (or aggregations of physical properties) or
common usagg$incher & Windsor, 2000 \van Welie, 2001)These organisations are both

arbitrary and infinitely malleable; they represent nothing but temporary convenience. They are, “a
neat way to capture a bunch of good id€¢AsSxander, 1996)

Now, invariance in Alexandeloes not come from the physical expressiadtication of

patterns—or from the physical properties of the spaces they pertatbubfrom a particular

guality of the relationship between physical and psydwuial space. In the first book to be
published in the are& Pattern Approach to Interaction Design (Borchers, 2001jhe patterns are
subdivided into three areas: the application domain (in this case blues music), HCI for interactive
exhibits and softare engineering for interactive music software. Invariance, the call to what is
“good”, is most apparent in the patterns of the application domain, where the appeal ist0 music
theory. As we have already seen, Thomas Walter Barber’s invariance comebkyfsoral gaws

and Andrew Motion’s from a strong and certainly conceived wadd. Consequently, it would
seem to be more fruitful to seek for the “invariant principle” for HCI pattamay from the

practice that is captured in the patterns themselves.

What re-thinking structuring principles might mean to HCI patterns

If the invariance for HCI Patterns might be better sought away from the artefacts that provide the
sources and examples for the patterns, then what would this mean?

Perhaps the nature of tlvariance might be found within the cognitive domain, separate from
the physical expression of any given system. The richness of that domain might allow a deeper
and more interesting exploration for the pattern endeavour.

Perhaps we would seiferent paterns emerging, because “Patterns don't justify the values they
embody; the values inform the identification of Patte(Renther & Utting, 2002)Additionally,

it may be that differentel ationships between patterns would emerge, and an apprehension that
the placement of a pattern along a specific dimension (or graphed as a combination of points
along severalx@s) might be as important as the problem the pattern exemplified and the solution
that it offered. (& la Andrew Motion, above).

Such a structuring principle for patterns, might allow a selection and grouping of patterns which
are similar in principle, buthich may be currently dispersed (& la Engineers Sketchbook, above);
perhaps, even, it would allow designers to look at agepsilated area of the structure and

predict what it should contain (& la Ramsay and Smith, above).
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