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ABSTRACT

Pattern languages were originally developed in the domain of
built environments (i.e. environmental structure). In the early
1990s, the proposal to apply pattern languages in software
development led to aeframing of objecbriented design and
methods and the rise of agile development practices. This cross
appropriation from built environments to software development
coincided with a deeper reading of Christopher Alexander's
writing, principally focused obooks published in the late 1970s.

Service systems, as a domain originating as recently as 2005, cal
benefit from a literature review of key ideas evolved by Alexander
from 1964 through 2012. Service systems thinking has been
proposed as label that comimes (i) systems thinking; (ii) the

SSMED (Service Science, Management, Engineering and Design)b
vision; (iii) the generative pattern language theory underpinning s

Alexander's life work; and (iv) multiple perspectives open
collaboration enabled through comporary collaborative

Internet technologies such as federated wiki. This article focuses

primarily on two of four parts, (i) SSMED and (iii) generative
pattern language. References on (i) systems thinking and (i
federated wiki are separately availables complementary
published papers and web video on the Internet.

v)

With service systems thinking as a new avkaesearch, a full of
appreciation of Alexander's thinking is an aspiration. Since
service systems are interactive in a way that built environments
may not be, generativity in a pattern language is desirable. In
addition, a service system may aspire pioduce wholeness,
through the architecting of key centers. This article aims to serve
as a boundargpanning reference on which conversations for
orientation can be founded.
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1. INTRODUCTION : SERVICE SYSTEMS
JHINKING AIMS TO BUILD ON

CHRI STOPHER ALEXANDEROGS
APPROACH AS A FOUNDATION

Service systems thinking is proffered as a label for an emerging
ody of work hat: (i) builds on systems thinking extending social
ystems science (i.e. sogisychological, socitechnical and
socioecological systems perspectives) into service systems
science; (ii) advances a transdisciplinary appreciation of service
science, margement, engineering and design (SSMED); (iii)
explores the practices of architectural design in Christopher
Alexander's work on generative pattern languages; and (iv)
collaborates through a multiple perspectives inquiring system with
the new federated wikplatform. This endeavour is seen as a
community activity that could take ten years to mature.

This article aspires to engage the pattern language community not
only to repurpose the broad range of pattern catalogs already
developed across the broad rargjedomains, but also to more
deeply appreciate Christopher Alexander's clearer articulation of
generative pattern languages in his later writings. In summer
2014, presentations to the service science and systems sciences
communities outlined some foundatal ideas, and can be viewed

as videos on the Internet (Ing 2014).

In brief, service systems thinking can be described both as an
intentional representation and as an objgotess representation.

In an intentional representation, service systems thinks a
resource that can be applied by service scientists, managers,
engineers and designers.

Figure 1 depicts a service system with two roles: a beneficiary
and a provider, using an i* (pronounced -Star) notation
(Horkoff and Yu 2006). Each role hats own softgoals of
purposes and interests. The expected portion of joint benefits
from the relationship depends on the combination of resources (as
hardgoals) that are applied by the other parties and itself. Among
the resources at hand for each ridethe capacity for system
integration
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Figure 1: Service Systems Thinking- An intentional perspective
Each of the service beneficiary and service provider roles may beby the service systems thinking community, using OPM notation

covered by a position. A service scientist position has hardgoals
to improve understanding, map natural history, validate
mechanisms and make pretithns; a service manager position has
hardgoals to improve capabilities, define progress measures an
optimize investment strategy; a service engineer position has
hardgoals to improve control and optimize resources; a service
designer position has hardge to improve experience and
explore possibilities (Spohrer and Kwan 2009).

Service systems thinking could be a resource that supports the
hardgoals for all of these positions, as a cdissiplinary
platform for communicating.
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Figure 2: Service Systems Thinking: An objectprocess
representation

In anobjectprocess representatiogervice systems thinking (as a
process) is related to a service systems thinking community (as al
object). Figure2 depicts that service systeminiting is handled

dl'

(Dori 2006). Service systems thinking exhibits systems thinking
(a process), SSMED (an object), generative pattern language (an
object) and multiple perspectives open collation (a process).

he services systems thinking community handles four processes:
conversations for orientation, conversations for possibilities,
conversations for action, and conversations for clarification
(Winograd 1986).

The service systems thinkingpmmunity is still in a formative
phase. This article focuses on only content on two of four parts:
SSMED, and generative pattern language. The other two parts
can be found in separate publications and videos. Content on
Airethinkinggdysbems st hwokicoencerns
only within the 21st century: (i) service systems, and (ii) the
anthropocene (Ing 2013). Content on multiplrspectives open
collaboration has been implemented in a new federated wiki
technology (Cunningham 2012Bystems thinking and multiple
perspectives open collaboration are both large domains for which
orientations will have to be provided separately, beyond the focus
for this article at hand.

Section 2 of this article describes key features in the science of
services systems that may reframe the approach to a generative
pattern language. Section 3 traces the development of ideas by
Christopher Alexander over 50 years, and highlights writings
where his worldview is clarified.

Section 4 explores possibilitiesrf service systems thinking, as
questions in which alternative paths forward may warrant
ollaboration. This article concludes in Section 5, recounting the
activities which have taken place to date.



2. ORIENTATION: DISTINCT FEATURES
IN SERVICE SYSTEMS INCLUDE
COPRODUCTION, OFFERINGS, VALUE
AND RESOURCES

The centrality of services in human activity was recognized in the
20" century withservice managemeriNormann 1984), but the
call for a science of service systems did not come until the 21
century. This dea was introduced to the systems sciences
community in 2005 (Spohrer 2005).

Over the past three decades, services have become the largest
part of most industrialized
still no widely accepted definition of service, and seavi
productivity, quality, compliance, and innovation all remain
hard to measure. Few researchers have studied service, and
institutions have paid little attention to educating students in
this area (Spohrer et al. 2007).

In a concise orientation to someykieatures in service systems,
the content for appreciating the domain is described in section

2.1. Coproduction is outlined in section 2.2; offerings are defined Wh i | e
in section 2.3; inquiry into value in service science is described in of perspectives, desciibn g a
section 2.4; resourceare analyzed as operand and operant in Systems thinking worldview is rarer.
section 2.5; and actors and intentions in service systems argowards
In section 2.7, the progress on agovernment by the University of Cambridge proposed a concise

introduced in section 2.6.

nati
The aboveordering of these service systems ranges roughly from
the more concrete to the more abstract.
could learn about transportation systems as they travel from home
to school.
By Grale 2, students could learn how food reaches their dinner
tables.
governments, better explored in later high school.

1 Systems thamove, store, harvest and processlude
transportation; water and waste management; food and
global supply chains; energy and energy grids; and
information and communication technology (ICT)
infrastructure.

1 Systems thaenable healthy, wedly and wise people
include building and construction; banking and finance;
retail and hospitality; healthcare; and education
(including universities).

Systems thagoverninclude cities; regions and states;
and nations (Sé)ohrer and Maglio 2010).
onomi es. Yet

onso € thereds

Kindergarten children
Grade 1 students could visit a water treatment plant.

The most abstract service systems are provided by

fiserviceodo has
fiservice systemo
A publication oriented
research, business and

defining

innovation for education,

science of service systems is compared to the development ofvording:

computer science from its orit.

2.1 Service systems dominate human activity

in more developed countries

Our everyday lives have service systems omnipresent in technical,
organizational and socipolitical forms. We are immersed in
service systems, so developing a greater appreciasbmegquires
drawing attention to them. A proposed curriculum for primary
and secondary schoolchildren, summarized in Table 1, illustrates
how much of civilization we take for granted.

Table 1: Types of service systems (Spoher and &glio 2010)

A service system can be defd as a dynamic configuration of
resources (people, technology, organisations and shared
information) that creates and delivers value between the
provider and the customer through service.

In many cases, a service system is a complex system in that
corfigurations of resources interact in a Aarear way.

Primary interactions take place at the interface between the
provider and the customer. However, with the advent of ICT,
customeito-customer and suppli¢o-supplier interactions

have also become pralent. These complex interactions

beer

create a system whose behaviour is difficult to explain and

Systems| Transportation K predict (IfM and IBM 2008).
that
move Water and waste management 1 In the $54 trillion system of systems in our world, improvement is
store, - seen as a $4 billion challenge (IBM 2010). This challenge could
harvest Food and global supply chain 2 be taken up by a variety of disciplinary professions. Service
processl, Energy and energy grid 3 scientists could aim to improve that basic understanding of service
i _ systems, mapping their natural history, and validating mechanisms
Information and communication  (ICT 4 so that better predictions could be produced. Service raeag
infrastructure might then have a better foundation on which to improve
Systems| Buildings and construction 5 capabilities, define progress measures, and optimize investment
that strategies. Service engineers would have an applied science in
enable Banking and finance 6 which they could improve control and optimize resources.
healthy . — Service dsigners might take a lead in improving service
wealth); Retail and hospitality 8 experiences, and exploring the possibiliies for better value
and wise| Healthcare 8 propositions and government mechanisms (Spohrer and Kwan
people _ _ i _ 2009). Service systems thinking could serve as a crosswalk to
Education (including universities) 9 bridge disciplinary mindsst and language for more effective
Systems| Government (cities) 10 collaboration.
that - . .
govern | Government (regions / states) 11| 2.2 Service providers help customers create
Government (nations) 12 value for themselves, as coproducers

A service system, by definition, has multiple parties in interaction.
Mechanistic conceptions of systems as prodpceduct, e.g



economic depictions of value chains, or engineering depictionsofmoney o6 wi t h t he provider signat c
supply chains, tend to emphasize parts as independent with lowoutput, and the customer signatory (étge father of a family as

intensity interactions as handoffs. Interactive concepts of systemspurchaser) paying an additional profit for acquisition.

see parts (in nature) or roles (in human interactiors) a . .
coproducers. Co pr o the madsti cdtical i AIter@gg %elf:/ %n r&fera%{l\ée vaéue cons_tel!atl_on perspective
concept” in purposeful systems (Ackoff and Emery 1972, 23). deplcted In |gure ts recognize four part_les. (_|) the suppliers
Richard Normann grounded much his work in systems theory. (e.g. foresters, _furnlture makersy) ((h_e provider _S|gnatory (eg. .

Ikea, as the prime mover orchestrating the design, manufacturing
and distribution); (iii) the customer signatory (e.g. the father who
foots the bill for the purchase); and (iv) the beneficiary
stakeholders (e.g. other fagnimembers in the home who enjoy
the furniture). All four parties can be seen as coproducers in the
service system. The interactive value of primary interest should
be value in use, i.e. by family members enjoying the furnishings
for many years after thiather has executed on the transaction of
purchase. That interactive value is a distinct from the profits that
the provider signatory (e.g. lkea) gains.

What is new is not eproduction, but the way it now
expresses itself iterms of role patterns and modes of
interactivity. The characteristics of today's economy naturally
reshape c@roductive roles and patterns. The distinction
between "producer" and "consumer", or "provider" and
"customer" is ever less clear as the busifesdscape takes
more of a "service" mode (Normann 2001, 96).

A production system can operate with only a producer, and
customers become a concern only when output piles up.
service system presumes at least two parties, and may serve n(

only the custorar who consummates the transaction, but interactive value (in use)
potentially also additional downstream beneficiaries and upstream = inter-
suppliers. Rather than analytically focusing on bilateral relations, oproducing, with offering as input ‘ >active
a value constellatiorapproach draws a more inclusive boundary i
around a largeret of involved parties. an )
c Gls ).’ |
tclers
: =
H 7 non-
| P ae B (ndependent) - yinter-
output ~ value . | active
Added &l (in exchange) )

value cost

Figure 4: Enabling interactive value creation

IKEA is able to keep costs drprices down because it has
systematically redefined the roles, relationships and
organizational practices

of the

Added
valdge cost

IKEA wants its customers to understand that their role is not

to consume value, but lisnottocr eat e
relieve customers of doing certain things but to mobilize them

to do easily certain things they have never done before. Put

another way, IKEA invents value by enabling customers' own
vauecr eating activities. lizeé Weal't
your own ideas (Normann and Ramirez 1993,659.

Service Customer

Provider

Suppliers

Figure 3: Not added value, added cost

With multiple interactions between parties taking place within a In the figure, interactive value is depicted as a process where
value constellation, the i dea edymedt takes place Gver @ Peridd ootimey bst cobmpéreddodieed v
at each stage shown in Figure 3lissolved into a representation  value in exchange that occurs at only a point in time. In the larger

of added costs accumulated sequentially in interactions sevice system, independent transactions are deemphasized

Our traditionalthinking about value is grounded in the relative to the ongoing relationship in the context of mutually

assumptions and the models of an industrial economy.

changing environments

According to this view, every company occupies a position on
thevalue chain. Upstream, suppliers provide inputs. The
company then adds values to these inputs, before passing
them downstream to then next actor in the chain [whether
another business or the final consumer] (Normann and
Ramirez 1993, 65).

Thi s fi alsisreen®d | i ndset i s mor e
where demand exceeds supply, so that production lines are
optimized for greatest efficiency, and the variety available to
customers is low. In a world where supply exceeds demands, the
interactions between pa&t can have higher variety.

Let's flesh out the Ikea example that is commonly presented as an
exampl e. A mechanistic value

From [the] value constellation perspective, value is co
produced by actors who interface with each other. They
allocate the tasks involved in value creation among
themselves and to others, in time and space, explicitly or
implicitly. This opens up many opportunities for defining
relationships between actors and reassigning activities. If we
e8§ 8%1 I@U%nqinlin ﬁcep[riodug\t]l\éers stem (for

mple, that between customer and supplier) this view
implies that the customer is not only a passive orderer / buyer
/ user of the offering, but also participates in many other ways
of consuming it, for instance in itelivery. Etymologically,
consumption means value creation, not value destruction; this
sense of consumption is inherent in the "value constellation"
poiht afiviaw. Rortherraopeeas actors participatein vays that

t

he



vary from one offering to the next, and frane customer / i
supplier relationship to the next, it is not possible to take
given characteristics for granted:-pmducers constantly
reassess each other, and reallocate tasks according to their
new values of the comparative advantage each other to have
(Normann and Ramirez 1994, 54).

The people content covers issues like tbergn
partnerships, interpersonal trust, reputation, human
resource calevelopment, etc.

In keeping with Levitt's view that a product only has meaning
from the viewpoint of the customer, diféert customers will
emphasize different axes of the offering.

With foundations in systems theory, coproduction is a concept
that can be appreciated acrosksciplines -- of science,
management, engineering and desigras a common foundation
for service systems thinking.

In co-production terms, the valugreating potential along
each of the dimensions of the offerihghysical, service or
people conterit depends on the valmeating system of the
customer Ramirez and Wallin 2000, 589).

2.3 Offerings are three-dimensional packages In this definition of a service system, there are-gervice parts to

either as outputs to, or inputs for, customers the offering. The way that the customer uses the offering frames
The rise of research into services has led to some confusion of thalS value.
term. In definitions that emphasize activities or processes with Offerings are theutputproduced by one (or several) actor(s)

ties between service provision and economichange, an creating valiei the ‘producer’ or 'suppligirthat becomes an

implication could be that fievejyiddhdingradof(or &torS Bréaling Fafwe (Var go
Lusch 2004b). This is an unfortunate semantic overloading. ‘customer’ (Ramirez and Wallin 2000, 47).

Scope Some customers are interested in engaging with a provider for an
Scope offering more as an output that requilétle or no additional

processing, while others want the offering more as an input to be

processed with other inputs towards a result with greater value.

Service People content Customer value can either be derived through transactions or

content through relationship. The cross of #sotwo dimension leads to

the matrix inFigure®6.

- The total offering Self-service logic Partnership logic
. (independence and convenience (value co-development)
Offering as maximization)
- > Scope input
Physical content O O
Figure 5. The three-dimensional offering (adapted from N A
Ramirez and Wallin 2000)
. . . . Industrial logic Service logic
In a fresh definition of aervice system, the label of offering is ) (production cost reduction) (customer satisfaction)
introduced to describe a delivery package in three dimensions, a: OOL‘IEE?Q as
shown in Figure 5: physical product content, service and O . O
infrastructure content, and interpersonal relationship (people)

content. Since any offeringpproduced by a value constellation
that could include subcontract, supplier, customer and beneficiary

Customer value through
transactions

Customer value through
relationship

rolesi involves contributions by each of the parties, the shape of

the delivery package could be different in every interaction. Figure 6: Alternative views on how offerings and customer

relationships interact (adapted from Ramirez axd Wallin
2000

1 In anindustrial logic(e.g. 1920s automobile mass
production) production cost reductions enable the
offering as an output to create value was primarily
through an more affordable transaction.

é it i s ammethewifering ion tereng of a three
dimensional activity package [lllustration 3]. The three axes
arehardware(or the 'physical product content' of the
offering), software( the 'service and infrastructure content’),
and peoplewarg(the interpersonaklationship or ‘people
content’).
1 Inaservice logige.g. branded automobiles with
models following the customer's age), ensuring
continuing customer satisféen enables an offering as
an output to create value primarily through relationship.

1  The physical content of the offering consists of elements
such as the core product, the packaging, the quality and
dependability of the good and its material components,
the product range, etc.

1 In aselfservice logiqe.g. deit-yourself packages),
independence and convenience maximization enables an
offering as an input to create value through an
affordable tansaction.

1 The service content incled distribution, technical
support, product modifications, customer training, on
line advice, troubleshooting, warranties and other-+rust
supporting insurance aspects, information brochures,
brand reputation, complaint handling, invoicing, q
integrated infomation systems, etc.

In a(e.g. anticipatory personalization capabilities),
value cedevelopment enables an offering as input to
create value through an enduring relationship.
partnership logic

al



The party who designs the offering may be described as thethe preceding conceptualizations. The value being created may sit
orchestratoror prime mover or the service system capabilities. in different levels of consciousness at different times.

With an offering as an output, the orchestrator is generally the
provider. With an offering as an input, any of the coproducers
may rise into a role as orchestrator.

Block (1977) describes consciousness as being of two types
phenomenal consciousnessdghsciousness) and@ess
consciousness (Bonsciousness).-Bonsciousness is the raw

2.4 Value is appreciated interactively b’ each experience of movement, forms, sounds, sensations, emotions

. . . and feelings, while Aconsciousness is perception,
par_ty _'n eXChange’_ln _use’ and in conte_xt introspection, reflection, in a sense, a more heightened
Reviewing the academic literature on value, six themes of  juareness of a phenonw. This suggests that if we
understanding can be appreciated and mapped into an integrative |, nder st and val ue creation as

value framework (Ng and Smith 2012). outcome, the consciousness of that goodness during the

From philosophical foundations dating back to &b (360 phenomenological experience may be different from the
B.C.E.), value was described as intrinsic (i.e. good to have for ~ consciousness of that goodness imagined before, orateelu
itself)y and/or extrinsic (i.e. good to have as instrumental to  after, the phenomenon. One can even argue that within the

achieve or obtain something else that is good. By 1927, Heidegger P heénomenon, the actor is merely
proposed an existential philosophy where individugise integrating, with a lower level consciousness of what is .
meaning to existence in terms of their actions or projects. In 969ood6, or what is of ovalueo,

1939, Husserl proposed a phenomenological concept of object ~integrated within thealuecreating phenomenon. In other
conceived in the experience of it. Through Giddens (1979), ~ Words, even if value is uniquely created within a phenomenon,
Chandler and Vargo (2011) argue that individuals and their ~ there could possibly be two levels of consciousness of that
contextsare mutually constitutive, whereby a context could be  Vvalue that could exist at different timescBnsciousness of
simultaneously be a resource for one actor and a deterrent for ~Value (RC-value) or Aconsciousnessf value (AC-value)
another actor. Al l of -walewed .vi QNgand IMH20RL2272H.pe| ed as fAuse

Fromeconomid oundati ons with Adam SR$ tigoralion seps; thag valug i Dt ngcessafily static, but
e x ¢ h a ney @ the(power to purchase other goods) was dynamic according to time (i.e. before, diand/or after the
presented as distinct from @vepelesce)jagshqwgipljoure?. e. as the wutil
particular object. Endowed with invariant properties of goodness

and contexts presumed to similarly perceived by all, homogeneity
led to a g@odscentric focus where products were manufactured in .
seek of target markets who would perceive value. The experience o

of usevalue after the purchase informing future transactions led Aiaki
to the discipline of marketing. consciousness of

value based on

offerifig

Affordance.

Instrumental

expected P-C-

Frommanagemenf oundati ohseg Vvakudd&ebd vahio ex-antel
circa 1957 evolved by marketers to become exchange value tha y
was superior to competitors. Two firoentric approaches |
emerged as (i) theconomic worth of the customé@EW) in
lifetime purchases; and (ii) theerceived satisfactioof the firm's
offerings(PS) in a stream of repeat purchases. Two preferential
judgements of the customer were expressed asngti)benefit
(NB), i.e., the evaluation of outcomes as net difference between
the benefits and costs associated with acaqyigimd consuming an
offering, and (iv)meansend(ME), i.e. the evaluation of attributes Figure 7: The Integrated Value Framework (from Ng and
offering as means towards a goal in the customer's use situationsSmith 20'12)
Evaluating \alue at the point of choicean be different from the
evaluation at the point of use. P-C-value is the creation of value in context that is phenomenal,
o integrating (i) the existence of the offering, (ii) the affordance of
Themodern conceptualizatioled by Holbrook (1994) sees value  the offering; (iii) the context of the offering in use situatiofie)
as residing not in an object, a product or possession, but as aRgency as the capacity of an actor or entity to act in the world; and

Ainteractive, relativistic P {v)eaktSr e8dlrEe’ of sRills Rl 'cdmPeteRcked® required Roccfedte

customer is an active participant in its creation. This view was the pyalue of the offering in context.

extended in Serviec®ominant Logic (Vargo and Lusch 2004a;

Vargo and Lusch 2008), with a recapturing of valeise. Thus, A-C-value is argued as the perception of goodness that drives
firms cannot provide value, but only offer propositions of value, choice ex ate and valuation ex post. It is an awareness of
with the customer determining the value and the cocreation with goodness at the point of exchange.

the company at a given time and context. Customers are alwaysr
co-creators of valuén-use contexts, but my not always be co
producers of a firm's offerings.

Context

A-C-value: Access

consciousness of
value based on

evaluation of P-C-
value (ex-post)

he degree of AC-valueex ante may be related to theCPvalue,
which is related to the £-value ex post. These relationships
have been left for future research.

As a new contribution to service science;CRalue and

A-C-value are presented as a reconciliaéoal an integration of

t

t

h



2.5 While resources were previously processes, marke and customers are perceived and

. . . approached (Vargo and Lusch 2004i&3)2
considered only operand, service science sees
operant resources This rethinking about focus on resources changes the perspective

The contemporary view on service systems is that they operate in’" how service systems should be considered.

a world where resource not onlyspi nolgicde i mpaiesak haesoovopeesact]|

are tangible, but also human ingemuhat is not tangible. This is i nto ricriensgow Resourcing all ows v
marked by a shift from Goods Dominant-(§ Logic to Service collaborative value cocreation, not only involving the
Dominant (SD) Logic, as described by Vargo and Lusch: provider and the beneficiary but all parties in a vaiteation

network. Goods remain important irRC5logic, but they are
seen as vehicles for resoaritansmission (what some call
appliances or tool s), rather th

In his analysis of world resources, Thomas Malthus (1798)
concluded that with continued geometric popolatyrowth,
society would soon run out of resources. In a Malthusian
worl d, fresourcesodo means nat urThid resbutciBgdconteptadizatiornofservide bofiredissvelld r a w
on for support. Resources ar e wkhshe eondedt &f selvige sys@rhstad Mafkkeint domplex | S st &

and to be captured for advant age&.t elms Mglét Husds ti me, much of
the political and economic activity involved individual . . .
people, organizations, and nations working toward and Conceptual Foundations for Sire Science

struggling and fighting over ablolid, With itsprodedd hndl resolirding brientatioh, Sffersa  A'S
discuss, this change in perspective on resources helps provide  perspective for a conceptual foundation of service science,

a framework for viewig the new dominant logic of management, and engineering (SSME), as illustrated in [Table
marketing. 2]. A critical element of 9 logic involves rethinkingfte
Constantin and Lusch (1994) define operand resources as meaning and role of resources. The key distinction is between
resources on which an operation or act is performed to operand and operant resources (Lusch, Vargo, and Wessels
produce an effect, and they compare operand resources with 2008, 7).

operant resources, which are employed to aa:s_merand Table 2: G-D logic versus SD logic:

resources (and other operant recourses). During most of_ A change in perspective (Lusch, Vargo, Wessels 1008)
civilization, human activity has been concerned largely with . .

acting on the land, animal life, plant life, minerals, and other From G-D Logic To SD Logic

natural resources. Because these resources are finite, nations, Operand resources Operant resources

clans, tribes, or other groups that possessed natural resources

were considered wealthy. A goedsntered dominant logic Resource acquisition Resourcing (creating and
developed in which the operand resources were considered integrating resources and
primary. A firm (or nation) had factors of production (largely removing resistances)

operand resoues) and a technology (an operant resource),

which had value to the extent that the firm could convert its Goods and services Servicing and experiencing
operand resources into outputs at a low cost. Customers, like Price Value proposing
resources, became something to be captured or acted on, as i i

English vocabularywouldevenu al |y suggest ; weroRadigngment o | Dialog

the market, fApenetratedo the ma3 édb;ﬂy‘chaina”d LN SRV 1 (Y01 ey ey ey XN ¢ S a0
market all in hope of attracting customers. Share of operand

resources and share of (an operand) market was the key to Maximizing behavior Learning via exchange
success. - - -

iMar keting Collaborative marketing
Operant resources are resources that pmeiffects (Amar keting wi

(Constantin and Lusch 1994). The relative role of operant
resources began to shift in the late twentieth century as
humans began to realize that skills and knowledge were the The surfacing of 9 logic perspective, originally developed by
most important types of r es 0Wfg6£n@ Lusch, ha8 led to many practitioners reflecting on their
preconceptions based on-[5 logic, as well as a series of

they are core competences or organizational processes. They refinements by service researchers (Lusch an_d Vargo 2006;_Vz_argo
are likely to be dynamic and infinite and not static and finite, and Lu_sc_h_ 2008). FOT the. purposes of service systems t_hlnklng,
as is usually the case with operand resources. Because operarﬁ(_)mpat'b'“t_y_()f SD logic with systems theory was not as h'gh as
resources produce effects, they eeaiimans both to with the orlgln_al C(_)ncept _of offerings by Norma_nn and Ramirez,
multiply the value of natural resources and to create additional PUt @cademic inquiry continues to work out details.

operant resources. A wedhown illustration of operant . . . . .

resources is the microprocessor: Human ingenuity and skills 2.6 InCIUdmg actors and intentions ”? service

took one of the most plentiful natural resources on Earth systems models can complement objects and
(silica) and embedded it-witlgrodfe@%\gledge. [ 6.1 The service
centered dominant logic perceives operant resources as
primary, because they are the producers of effects. This shift
in the primacy of resources has implications for how exchange

Operant resources are oftewisible and intangible; often

When the word fisystemsomagyeates ap p ¢
predisposed to think about processes. However, services also



involve social relationships, where parties coordinate to provide
outcomes.

benefit that can be obtained from a service engagement
contri but es.(s)expected by drneh eftity may f i t
then become realized values if the results of the service
engagement are evaluated positively, but different
determinations of value by each system can lead one system to
experience higher value than other systems. At arg) tef
granularity, a service system can thus be understood in terms

Recent research into service systems has proposed that service
system entitie§ people, organizations amd/partnership$ be
represented as intentional agents, to account for intentional and
strategic dimensions.

Our notion of intentional agent is drawn from ageriented
modeling, where agents are viewed as social entities that
depend on one another to cbaheir goals; they thus
intentionally enter in relationships with one another to
improve their wellbeing (Yu, 2009)i* (short for distributed
intentionality) is an agerdriented modeling approach that

has been developed to support the analysis angndefs
sociotechnical systems where multiple actors create networks
of interdependencieg; enables the representation of such a
system, as well as the evaluation of different alternatives that
could best satisfy actors' goals (Yu, 2002). The use of
emables us to represent and analyze service systems at
different levels of granularity. It also enables us to design and
analyze service system interactions in terms of each entity's
motivations. This can complement current prodessed

design approaches,.whose focus on sequence of activities
and information flows can help to understdmvvalue is
cocreated in time but do not account¥dyit is so (Lessard

and Yu 2013, 69).

of the following concepts:

1 High-level interests.General interests or objectives
pursued by a service system.

1 Expected benefitsSpecific benefits that a service
system expects to gairrofn its collaboration with
another service system.

9  Value proposition.A service system's proposition to
apply its knowledge, skills, and other required resources
to produce something of potential benefit to another
service system (Lusch et al., 2008).

1 Resarces.Operant and operand resources that can be
integrated by a service system to form a value
proposition (Vargo & Lusch, 2008).

1 Perceived value Positively evaluated outputs and
outcomes of a service engagement.

This understanding of service system eatocreation is in

The i* modeling framework has been used in requirements
engineering, busines process design, organization modeling,
software development methodologies and evolution. With the
Seventh International i* Workshop being held in 2014, the body
of knowledge and community has become weleloped. The
basic i* notation represents art@nd their associations, elements L . . .

This intentional view represented through i* can complement

(of resources, tasks, (hard)goals, softgoals and beliefs); and links ore traditional modeling of entiies and processes. The

%d;gggd;:\g\l;: igei%é]j:;a;eglc, goal, task, resource) (Horkoft anOmodeling of software systems conventionally uses UML; the

modeling of hardware systems has mot@gdards SysML.

line with current literature but emphasizes a key dimension
that has not received attention up to now:itlientionality of
service systems. Indeed, service system entities are not only
composed of resources but also of interests, eesind needs
(Lessard and Yu 2013, 71).

Key service system i* constructs

concepls For conceptual modeling, a simpler alternative may be found in
Service system approach consistent with the basic concepts in systems thinking:
entity ObjectProcess Methodology. OPM takes a strong stance on the
High-level fundamentals of systems.
interests Function, Structure, and Behavior: The Three Major
Expected System Aspects
benefits
Value All systems are characterized by three major aspects: function,
propositions structure, and behavior. Thenction of an artificial system is
Resources its valueproviding process, as perceived by the beneficiary,

i.e., the person or gup of people who gain value from using
the system. For example, the function of the organization
called hospital is patientisealth level improvingEach patient
is a beneficiary of this system, the customer may be a
government or a private entity, aritetmedical staff
constitutes the group of users.

Figure 8: Expression of key concepts of value cocreation
through i* modeling constructs (Lessard and Yu 2013)

We focus here on mechanisms that emphasize the intentional

dimension of service engagements in this domain. Core to
such engagements are the benefits that each participating
entity expects to gain, in exchange for which it is willing to
offer something of value to another entity. Since the other
entity will only accept the value proposition if it is beneficial
from its own perspective, service system interactions are
establibed in the context of perceived mutual benefits
(Vargo, 2009). We have also observed that entities come into
relationships with highievel interests, to which the specific

Function, structure, and behavior are the three main aspects
that systems exhibit. Function is the depel utility that the
system provides its beneficiaries who use it or are affected by
it, either diredy or indirectly. The system's function is

enabled by its architecturethe combination of structure and
behavior. The system's architecture is what enables it to
function so as to benefit its users.



Most interesting, useful, and challenging systemstarse in For the temporal perspective, a definitioh transformationis
which structure and behavior are highly intertwined and hard invoked so that timelependent relationships amongst things are
to separate. For example, in a manufacturing system, the representable.

manufacturing process cannot be contemplated in isolation
from its inputs-- the raw materials, the model, machines, and . ; AN
operatos -- and its output- the resulting product. The inputs conSl_J_mptlon (destr_uctlon, elimination) or change (effect, state
and the output are objects, some of which are transformed by transition) of an object (Do@011, 224).

the manufacturing process, while others just enable it. Due to The existence of an object could be changed through a
the intimate relation between structure and behavior, it only  transformation, or some of its attributes could be changed over
makes sens@tmodel them concurrently rather than try to time. Thus,

construct separate models for structure and behavior, which is . ) . .
the common practice of current modeling languages like UML A processis a transformation that an object undergoes (Dori

Transformation is the generation (construction, creation) or

and SysML. The observation that there is great benefit in 2011, 225).

concurrently modeling the systs structure and behaviorina  Tpjs definition of a process requirdsetexistence of at least one
single model is a major principle of OPM. object. An object can have states; a process can have
Structure of a system is its form the assembly of its subprocesses.

physical and logical components along with the persistent, In the English language, a noun can sometimes mean either an
long-lasting relations among them. Structure is the static, object or a process. While the default is to assume a noun is
time~ind_ep_endent_ aspect of the system. H)'hh‘_laviorof a an object, the objeqirocess digtction says to classify a

system is its varying, timdependent aspect, its dynamies given noun as a process if an only four process criteria are

the way the system changes over time by transforming objects.  met: (i) object involvement; (ii) object transformation; (i)

In this context, transforming means creating (generating, association with time; and (iv) association with verb (Dori
yielding) a new objectonsuming (destructing, eliminating) 2011, 227).

an existing object, or changing the state of an existing object.

] ) . OPM employs both graphical atekt to reduce the cognitive load
With the understanding of what structure and behavior are, we of interpreting a model. Software tools can map from the
can define a system’s architecture. graphical ObjecProcess Diagram (OPD) to the textual Object
Process Language (OPLrigure9 shove an example constructed

Architecture of a system is the combination of the !
in the Opcat tool.

sydem's structure and behavior which enables it to

perform itsfunction. Em® o o BWeE w0 =4 @ac WMo 2 &
Following this definition, it becomes clear why codesign of { = fe 2
the system'’s structure and behavior is imperative: they go
hand in hand, as a certain structure provides for a Baker
correspondinget of system behaviors, and this, in turn, is Ingredients Set

what enables the system to function and provide value.
Therefore, any attempt to separate the design of a system, and

hence its conceptual modeling, into distinct structure and Equipment ~— pread
behavior models is bound to hper the effort to get close to
an optimal design. One cannot design the system to behave in pEman:
a certain way and execute its anticipated function unless the , Energy |
ensemble of its interacting parts of the systeits structure \Saaaseas
- is such that the expected behavgomade possible and il o
deliver the desired value to the beneficiary (Dori 2011) 216 — .
Ingredients Set is physical.
217) Energy is environmental and physical
The entities in OPM include two things, (@bjectsand (ii) o Mh‘s,‘j:]‘l
processeswhich are modeled as first class citizens inohject Baker handles Baking.
process equality principle The third atity in OPM is astate Biread is physical.
defined as a situation in which an object can be at some point in| e
time. Links are used to connect the three entities in ODJECT| |pims commes oo et and Eacres
Process Diagrams. Baking yields Bread.

OPL Generator

In formal definitions: 000 AAAA—< ALL/ALPEL XN

An objectis a thing that exists or can exist physically or
informatically (Dori 2011, 223). Figure 9: A baking system, with the ObjectProcess Diagram
This is a structural, timeless view of the worldaamoment of (above) and ObjectProcess Language (OPL) below (from Dori

time. This definition is more general ththat normally used for 2011, 212)

objectoriented development of information systems. For exampleBaking, t he centr alstheyst embs
ellipse in [Figured]. The remaining five things are objects
(the rectangles) that enable or are transformeBabyng.
Baker andEquipment are theenablersof Baking, while



Ingredients Set Energy, and Bread are itsansformees- The feature of coproduction, offerings, values and resources
theobjectsthat are transformed by Baking. As the direction of described above in Section 2 have cross business strategy,

the arrows indicate$ngredients SetandEnergy are the marketing, psychology, economics, computer science and
consumees they are consumed Baking, while Bread is philosghy. Improving communications across and amongst the
the resultee- the object created as a result of Baking. As soon disciplines into a new field is a challenge that may require a
as the modeler starts depicting and joining things on the generation to new scholars to become fully institutionalized.

graphics screen, OPL sentences stairdcreated in response
to these inputs. They accumulate in the OPL pane at the
bottom of [lllustration 9], creating the corresponding OPL
paragraph, which tells in text the exact same story that the
OPD does graphically.

To the disciplines described above, Section 3 explores
contributions from the architecting and design of built
environments that had previously been cragpropriated to
computer science. Wisdom from decades of practice in those
fields can inform the development of service systems thinking.

As the example shows, the OPL &is designed to generate

sentences in plain natural, albeit restricted, English, with 3. ORlENTATlON THE HISTORY OF

sent en BekigyleldsBeadiio Thi s sente
bottom line in Fig. 7.1. An English subset, OPL is accessible AﬁﬁCUEAﬁ 6NS BY CHRISTOPHER

to nontechnical stakeholders, and other laggaacan serve as  ALEXANDER ARE SALIENT TO SERVICE
the target OPL. Unlike programming languages, OPL names  SYSTEMS

can be phrases likegredients Set(Dori 2011, 212213). Christopher Alexander is best known for this 1977 boAk,

To progress communications in service systems thinking, making Pattern Language That work, however, was only one point in a
a distinction between (i) the intentimmiented perspective  €volving body of work, with major publications ranging from the
through i*, and (ii) the functiosstructurebehavior perspective in ~ Notes on th Synthesis of Forin 1964 toThe Battle for Life and
OPM is worth consideration. Although interests, benefits, value Beautyin 2012.  Alexander's progress as a theorist was formed

propositions and resources could be represented in OPM as welfhroughout his activity as a practicing architect and as builder of
as in i*, their primacy of these elements in a service systdls dozens of structures. Ideas became clarified with time, and

forwaysto increasetheirsa”ence. A|exande}’ S art i Cul at i ons S hal’ pened.

Quality without
re extendi

Afwhol-exessding transformationso.

fipatternso.
2.7 Service systems science has a promiseto Wwhol enesso.
synthesizes disciplines, as did computer

science

Service systems thinking, as a new field, will draw heavily on a historical ret " f th text and tent of Al der’
foundational service science that has its origins onhgeantly as IStorical retrospective of the context and content of Alexanders

2005. The prior experiences of IBM in the emergence of a newwork' In section 31 _the emergence of architectural prog_rammi_ng
science of computing are a parallel. In the 1970s, the IBM as p_roblem_ seeking in the _Ia_te 1960s refiects _the way in Wh'Ch
Research organization was composed of physicists, Chemistsleadlng arbitects were practicing, and new architects were being

electrical engineers and mathematicians. To respond todsssin trained.  In section 3.2 between 1964 and 1971, the design
changes requiring software systems research, new Ph.D.s joine(ﬁ’mblem of fit between the form of the built environment and its

the organization in large numbers.

fi
AStructu

fisystems of centerso.

This evoltion of articulations can be examined through a

became patternsSection 3.2 describes the 1967 formation of the
Some colleagues in IBM and in academia advocated a bold  Center for Environment Structure with the earliest description of
approach creating a new academic discipline called service  the pattern format. Section 3.3 cites a 1968 publication where the

science (Chesbrough 2004, 2005; Ho@02), which aims feature of generativity in the pattern language was made explicit,
theories and methods from many different disciplines at with systems thinking foundations. Section 3.5 reviews the work
problems that are unique to the service sector. At the start, theon multiservice centers around the same time in 1968, where a
particular disciplines (including some engineering, social pattern language and ranges of contexts for prototypes of sites in
science, and management disciplines) and the particular eight cities were demonstrated. In section 3.6, the-kmalivn
problems (e.g., improving service innovation and service 1975-1979 publications of the popul@he Oregon Experimer
productivity) were not clear. However, this idea of an Pattern Languag@ndThe Timeless Way of Buildilgcomes the

integrated service science was particularly appealing to us, as context for the 2002004 The Nature of Ordevolumes, where
we found that the number of separate PhDs required to form a examples of living structure and processes for creating them were

suitable services rearch organization had grown to nearly a  illustrated and theorized. Section 3.7 reviews the ZBdtfle for
dozen! We had recruited PhDs in anthropology, cognitive Life and Beauty of the Eartivhere unfolding wholeness through
psychology, computer science, cognitive science, education, local adaption was demonstrated in the building of the Eishin
human factors, industrial engineering, and organizational campus circa 1985.

psychology, among others. The communmatthallenge . . .
alone of getting such a diverse population of scientists to The philosophy for an Alexandrian design process been

speak a common | anguage aro u%e%c”bﬁd ak(;l?oko%cal "?1 1808%"‘% {0 ﬂbe teéeologlcal style
required training everyone Rllov%ec%gyhmo%ttarﬁhétqctg

extent, as well as injecting new, practical concepts fresh from section
thefront lines of our own services business (Spohrer and

Maglio 2008, 239).

ontaining context was related

a

hig P%VS(P‘?C‘B’? ® Rresgned i s o



3.1 Circa 1969, architectural programming implicitly led by the architectural team.  The program

.. d bl ki di beneficiaries are the lortgrm occupants and/or users of the
was envisioned as problem seeking, preceding results, and the sponsoring clients should act on their behalf to

design as problem sol\rig engage an architectural team to facilitate programming.e Th
The context for a generative pattern language has its roots inelicitation and capture of both unarticulated and explicitly
architectural programming. While Christopher Alexander was articulated values, wants and needs rubs up against the
appointed as a research professor at U.C. Berkeley in 1965, anghresentation of conceptual alternative programs made more
the Center for Environmental Structure was formed in 1967, the tangible by drawings, scale models and/or site visits. In the 1969,
idea of architectural programming was documented in 1969 by Caudill Rowlett Scott staff described their analytical framework as
practitioners fromCaudill Rowlett Scoft Architects, Planners,  an exemplary way to collect information that would lead to a good
Engineers in Houston Texas. The distinction between seekarchitectural program.

problems in architectural programming and problem solving in
design is often@nfused. A clarification is depicted Figure 10,
with its supporting text. If a client approaches the architect with very little information,
the architect may have to respond by programming through

How Much Information is Enough?

design. He could produce sketch after sketch and plan after
pr-ob|em pr-ob|em plan trying to satisfyindefined requirements. Programming
. = . — through design can involve misuse of talent and, indeed, risks
Seeklng 50|V|ng of creating a fAsoluti &iguee to the
11].

Figure 10: Programming is problem seeking, design is problem
solving (@dapted from Pena and Focke 1969)

Programming is a specialized and often misunderstood term.
It i s fa sifchatdactaral prabterandfthe a n
requirements to be met in offering a solutorwWhile the term

is used with other descriptive adjectives suchamsputer
programmingeducationaprogrammingfunctional
programming, etc., in this reg, programming is used to refer
only to architectural programming.

redesign {

‘progran\

input
Why programming? The client has a project with many
unidentified sukproblems. The architect must define the
client's total problem. test
Design is problem solving; programming is problerekseg. Figure 11: Programming through design, testing and
The end of the programming process is a statement of the total  redesign is inefficient @dapted from Pena and Focke,
problem; such a statement is the element that joins 1969)
programming and design. The nOtn ﬁwé o?hler ha?ncri, gaiéntemngfpretseﬂt?hg architedt with to to

point up constituent problems, in terms of four considerations,
those ofform, function, economy and time. The aim of the
programming is to provide a sound basis for effective design.
The State of the Problem represents the essense and the
unigueness of the project. Furthermore, it suggests the
solution to the problem by dafng the main issues and giving
direction to the designer (Pena and Focke 1969, 3).

much information but involving mostly irrelevant details. The
risk here is that the architect's solution will be basedetaild
rather than major ideas. In this case, the architect must
plough through an abundance of information and discriminate
between major ideas and details. [Gegirel?2].

The original illustration of a linear process may be unfortunate, as
some circularity between problem solving and problem seeking \
may be conceptually interpreted betwelea lines. N
y ptually interp N
\7
P

Architects that rush into problem solving without adequate

—
exploration of problem seeking constrain the resulting design =
prematurely. Alternative ways of bounding choices of the site and =
structure could preempt design challenges later. Therigéon 7 =
of site and structure shearing layers that change more slowly than =
the enclosed services, space plan and stuff illustrates constraints =
in design placed through architectural programming (Brand 1994; / A
Brand and Runice 199Fayer dbhehas
subsequently generalized beyond built environments to a broader
variety of systems as fpacing | ., "__/ . ... ____,.
Architectural programming is a negotiation of constraints with the ~ Figure 12 Discrimination between major ideas and details
sponsoring client and/or program beneficiaries, eigxeticitly or is necessary to avoid confusion in problem solvingadapted

from Pena and Focke 1969)



The analytical procedure used by CRR3udill Rowlett Scott] Architects have the challenge of expressing abstract concepts in a

provides a framework for decision making. Within it the way that are comete to sponsoring clients and the eventual

architect helps the client identify and make decisions that needbeneficiaries. There's an analogy in the eye examinations given
to be made prior to design. Within it, the architect can by optometrists. While optometrists today can approximate an
suggest alternativemnd other information to bring about assessment of optical fitness with laser instrumentation, the final

decisions. There are times when the architect must evaluate choices are madwith an eye chart and pairwise comparison of
the gains and risks in order to stimulate a decision. Yet,note | enses with a dialogue of fAwhich
the emphasis on client decisions; the architect merely

participates and at most, recommenf&eeFigure13] Architectural programming is balance of function, form, economy

and time. Here, the layman who has not experienced a full
construction program and project Iiwbe handicapped. The

client architectural team should have more experience to be able to
describe how program constraints set today will impact the design
that will follow. The architectural program will be budgeted in
\ time, with function, form and economy esnsiderations.
NNV The Four Basic Considerations
pr-oblem problem If design of the facility is to solve problems of function, form, -
. = . B economy and time, then programming must treat these as basic
seeklng 50|V|n9 considerations by which to classify information. [$égure14].
Figure 13: The client is involved in the processgdapted / form

from Pena and Focke 1969)

The new sophisticated client wants to know how his project
will be processed and when he will be involved. He wants to
remove the mystique associated with the programming and
design of his project (Pena and Focke 1968)4

Architecturd programming is prescribed as an engagement

between the client and the architectural team. It's the client that is

supposed to make the decisions, with the architect facilitating the

process. There's a fine line between the architect guiding the

client to be clear about the wants and needs of the program function e ~ economy
beneficiaries, and recommending with professional knowledge on

ways that the bounding of the program at early conceptual phases time

will constrain later design decisions.

. . . Figure 14: The whole problem consists of the considerain
The separation of programming fronesign should be clear. In for form, function, economy and time @dapted from Pena
this architectural practice, the roles of the programmer and the and Foc’ke D69) '

designer are distinct. ] ) ) i
The first of thesefunction deals with the functional

Two terms need to be understood and added to the glossary of  jmplication of the client's aims, methods to be used to meet

architectural practice: i Pr 0 Gherd, BHA Aumbefs arfd yPes 6f Pebptel It cedlsduithsecmls i g n

concept s matic coitepts geferamthe ideas intended and functional organization. Contributions to the client could

mainly as solutions to the client's own management problems be by management consultariishavioral scientists, and

so far as they concern function and organization. Design architects with intuitive insights into social values.

concepts, on the other hand, refer to ideas intended as ) o

physical solutions to architectural pems. Form, the second consideration, is used by CRS to evoke
questions regarding the physical and psychological

Programmatic concepts and design concepts are so closely environment to be provided, the quality of construction and

related that one is mistaken for the other. Design concepts are  the caditions of the site. The physical environment involves

the physical response to programmatic concepts. For physical needs such as illumination, heating, ventilating, air

exampleopen plannings the physical response to conditioning and acoustics. The psychological environment

integrationof activities. In practice the confusion is raises values which might affect user behavior; the architect

compounded because most architects and some clients tend o must inject thee intuitively until such time as analytical

think more easily in physical terms. means are developed.

Programmatic concepts must be stated abstractly so as not to The third consideratioreconomyemphasizethe need for

inhibit design alternatives unnecessarily. For example, the early cost control and brings up for consideration by the

programmatic concept afecentralizatiormay find a design programming team the initial budget, the operating cost and

response in eitherompactnesgvertical or horizontal) or long term cost which may be affected by initial quality of

dispersion(varying degrees) (Pena and Focke 1969)6 construction.



Consideration fourtime, brings out the factors ahange and environments, the isomorphies promised in systems thinking may
growth, which affect function, form and economy (Pena and  aid clearer appreciation bbundaries, function and form.

Focke 1969, 1#416). . .
. : : o _ 3.2 Circa 1964 to 1971, the design problem of
Time is the ultimate constraint, as some building materials (e.g. it betw £ dit text lated
concrete) can only be accelerated so much. The mapping betweeﬁuI etween a form and Its context was relate

form and function is not oRm®-one, lut manyto-many. This t o Andi a gr ams of forcesbo t

manyto-many mapping is a reason while architectural known as patterns
programming should be decoupled from the design of slower |, cpistopher Alexander's 1964 publication Nbtes on the
changing and fastethanging pacing layers. Economy is Synthesis of Fan, the labels of fipatternod

associated most concretely with choices on form, which are had not yet been introduced. In the preface to the paperback
influenced by the prioritizations on function. edition published in 1971 the ¢

When programming is done properly, the wants and needs of thedbecame explicit.
_client are appreciated not as static func_tior_wa_l spe(_:ifications, but s 4 a grams, which, in my more r.
instead as goals that may evolve. An individual inexperienced  5yjing patterns are the key to the process of creating form.
with constructions prejcts may only be thinking about the first [ &.]
day of occupancy, rather than the longer term phenomenon of
living in a built environment where modifications and adjustments The idea of a diagram, or pattern, is very simple. It is an
may be implemented over the span of many years or decades. A abstract pattern of physical relationships which resolves a
systemic approach couldbevi dent i n fAnegot i absmalsystemofinteracting amdyconflicting forces, and is
. . 5 . independent of albther forces, and of all other possible

Building Systems and fiNegotia bdfagéjamg Th2 Rida tit P'is Pobstble to create such abstract
The expanding trend to system building affects the entire relationships one at a time, and to create designs which are
building project delivery process. In programming terms, a whole by fusing these relations|
resolve to use building systems is a gaaisnted deision
which is tested at the first (goals formulation) step in
programming, and, if verified, will affect program content.

To be clear, the diagramisndto a si ngl e pattern,
of forceso that includes the rel
up a language.

The use of system building makes possible a more general, 4 grchitects, the ultimate end for their efforts is form, where

f~IeX|bIe form o_f programming gonvenlently referred_ to as abstract _ideas become reality. |
inegoti ammenpoogrNegotiable QRLOITHMY NBorm in question and it

presupposes that the building has been developed from user gp,,vs through. More appreciation of the early ideas comes with
requirements and performance criteria, and that it will produce ;, -jsion of footnotes to the text.

the kind of flexibility that will make net space requirements
inegotiabl eodo wi t Mheaimiatomaketeed g rThesuimate obgeat of design is form.
end product a building with the flexibility to change as user

requirements change [ é.] I f the world wer e totally

) there would be no forces, and no forms. Everything would be
Through recourse to system building every program amorphous. But an irregular world tries to compensate for its
requirement remains negotiable throughout the design and own irregularities by fitting itself to them, and thereby takes
building process, and because of inhéfexibility the on form! D'Arcy Thompson has even called form the
functional organization of the interior remains always "diagram of forcesfor the irregularitie$.More usually we
negotiable (Pena and Focke 1969, 3p). speak of these irregularities as thactionalorigins of the

form.

The negotiation in an effective architectural program is not the
engagement between the client and the architectural team, but % The source of form actually lies in the fact that the world

instead an eragement between the occupants and/or beneficiaries tries to compensate for its irregularities as economically as
of the built environment and that completed construction possible. This pringle, sometimes called the principle of
(Parhankangas et al. 2005). The finished building becomes a least action, has been noted in various fields: notably by
constraint to socitechnical and sociecological interactions Le Chatelier, who observed that chemical systems tend to
amongst human beings &physical environment. In the pacing react to external forces in such a way as to neutralize the
layers framework, it's easy to move stuff such as furniture, forces; also in mechanics as Newton's, las/Lenz's law
changing the space plan requires carpenters, and more extensive in electricity, again as Volterra's theory of populations.
renovations that impact services will require plumbers and See Adolph MayeiGeschichte des Prinzips der kleinsten
electricians. Action (Leipzig, 1877).

While the challengs of problem seeking were framed by Caudill 2 D'Arcy Wentworth ThompsorQn Growth and Form2nd

Rowlett Scott staff for buildings, the ideas are clearly applicable ed. (Cambridgel 959), p. 16.
to larger scale built environments such as neighbourhoods andThe functional
cities. Landscape features such as rivers and hills bound
decisions on choosing site. Once rails and streets, water and
sewers, and electrical infrastructure is put in place, subsequen
architectural programming is constrained. Beyond built

agins of the form of built environments should
ideally come from the beneficiaries who occupy it, but may be
l(mis-)interpreted through the voices of the sponsoring client, the
architectural programming team, and the design team. The forces
are parts ofhlte form that work against each other, or could be
whole forms working against each other. Alexander continues:



The following argument is based on the assumption that since been highly developed by such writers as W. B.

physical clarity cannot be achieved in a form until there is first Cannon,The Wisdom of the Bo@iondon, 1932), and W.
some programmatic clity in the designer's mind and actions; Ross AshbyDesign for a Brain2nd ed(New York,
and that for this to be possible, in turn, the designer must first 1960).

trace his design problem to its earliest functional origins and
be able to find some sort of pattern in thiemshall try to
outline a general wagf stating design problems which draws
attention to these functionatigins, and makes their pattern
reasonably easy to see. [p. 15]

The references to Walter Cannon and Ross Ashby indicate that

that pattern languageas a fdi ag i ofgoodnéssdf or ce s
fit between a form and its context is a cragpropriation from

biology. This provides hope that pattern language may be
reappropriated back from built environments to use in other

% This old idea is at least as old as Plato: see,@aygias domainssuch as service systems thinking.

AT&TS. The call for architectural programming to be conducted before
Programmatic clarity, in the architectural cortgxesented by design is implicit in Alexander"'s
Pena and Focke, is about problem seeking prior to problemTr e e 0. Al exander was c¢ritical tr
solving. The patterns of interest are in the problems, and not inin a treelike structure, vaich would suggest that there's an
the solutions. Alexander continues: overarching problem statement that could lead to subproblems in

a purely hierarchical form. The problems are not in a completely
nonhierarchical organization of a network, but could be
described as a sedaittice.

It is based on the idea that every design problem begins with
an effort to achéve fitness between two entities: the form in
question and its contektThe form is the solution to the

problem; the context defines the problem. In other words, Too many designers today seem to be yearning for the
when we speak of design, the real object of discussion is not physical and plastic characteristics of the past, instead of
the form alone, but the ensbla comprising the form and its searching for the abstract ordering principle which the towns
context. Good fit is a desired property of this ensemble which of the past happened to have, and which our modern
relates to some particular division of the ensemble into form conceptions of the city have natyfound. These designers
and context.[pp. 1516] fail to put new life into the city, because they merely imitate

the appearance of the old, its concrete substance: they fail to

4. . . . . .
The symmetry of this situation (i.e., the fact that adaptation unearth its inner nature.

is a muual phenomenon referring to the context's
adaptation to the form as much as to the form's adaptation What is the inner nature, the ordering principle, Wwhic

to its context) is very important. See L. J. Hender3tre, distinguishes the #ficial city from the natural city? You will
Fitness of the Environme(itlew York, 1913), page v: have guessed from the first paragraph what | believe this
"Darwinian fitness is compounded of a mait ordering principle to be. | believe that a natural city has the
relationship between the organism and the environment." organisation of a senfattice; but that when we organise a city
Also E. H. Starling's remark, "Organism and environment artificially, we organse it as a tree (Alexander 1966).

form a whole, and must be viewed as such." For a
beautifully concise description of the concept "form," see
Albert M. Dalcq, "Form and ModarEmbryology," in
Aspects of Formed. Lancelot Whyte (London, 1951), pp.
91-116, and other articles in the same symposium

A natural city would have local planning within its
neighbourhoods, where a city organized artificially is planned by
a central authority. This article illustrates Alexander's emerging
theory on pattern language to be liggb not only to buildings, but
also to larger scale built environments such as cities. When

5 At later points in the text where | use the word "system,” Al exander is recognized as seeki
this always refers to the whole ensemble. However, some pr oj ects he has engaged, he cert
care is requirg here, since many writers refer to that part  with the citation of Jane Jacol€61The Death and Life of Great
of the ensemble which is held constant as the American Citiesn a similar pursuit.

environment, and call only the part under adjustment the
"system." For these writers my form, not my ensemble,
would be the system.

These writings from 1964 and 1966 predate Alexander's
appointment to the University of California at Berkeley. The next
section sees further refinements on his ideas in collabonattbn
Applying systems definitions, ¢h f i t ness bet we edleaguéshvieo wduld wark with mim for some decades to come.
guestion and its contexto is in the relation between a system
its containing whole. This is not be confused with the relation 3.3 Circa 1967, the institution on
between a system as a whole and its parts. The context is in th%nvironmental pattern |anguage described the
environment for the systent iterest, which is part of a larger
containing whole. Alexander continues: pattern format
The incorporation of the Center for Environment Structure in
There is a wide Variety of ensembles which we can talk about Berke|ey in 1967 formalized a visionsaa hub for an
like this. The biological ensemble made up of a natural environmental pattern language, both putting the pattern language
organism and its physical environment is the most familiar in  jnto practice for buildings and cities, and conducting foundational
thIS case we are Used to describing the flt betWeen the two as research. The release ffattern Manuall as a universit.y
well-adaptednes’.But the same kind of objective aptnessis  published charteii included the first formal deription of a
to be found in many other situations. pattern language as its primary endeavour.

In essence this is a very old idea. It was the first clearly The Center for Environmental Structure is an independent
formulated by Darwin irThe Origin of Specigsand has corporation set up to create an environmental pattern



language. The Center will undertake architectural and
planning projects within the fraework of this language. It
was incorporated in late March, 1967, and received tax

Every single physical patteinfrom the smallest detail in a
building, to the distribution of central business districts in an
urban regiori exhibits this logic; every pattern can be

exempt status as a ngmnofit corporation from the State of conceivedasccr di ng to this triad: C(

California and the Federal Government. It is based in é PROBLEM.

Berkeley, California. [e- ] [We shall also use the word PATTERN to refer to the entire

The Center received startifignds from the Kaufmann triad; as well as to the central solution of the triad. It will be

Foundation and the Bureau of Standards. clear whenever we use the word whether we are talking about

ACTIVITIES the entire triador simply the PATTERN section.]

. o . . For clarity the three sections should be preceded by a

The _Center ha_s three main act|V|t_|es. First, the Center will . SUMMA%Y which abstracts the essentigl idea cont)e;ined in

publish, and distribute, the coor_dlnated pattemn language, as it the body of the pattern (Alexander, Ishikawa, and Silverstein

evolves. Second, the Center will undertake conttacts 1967, 14)

develop specific patterns and systems of patterns, within the ' '

pattern language, and to design buildings and parts of cities The foundational hypothesis attempts capture the thinking

according to the language. Third, the Center will undertake  process of an experienced designer on a new encounter: issues

basic research concerning the pattern language (Alexander, within a phenomenon are observed as a challenge (problem); an

Ishikawa, and Silverstein 1967, iiiv). intervention (pattern) that result in a better future state than
In this seminal work on pattern language, the intent comesCurrent sta}te Is i_nventedg and the_ corin_gnconditions (range of

. S . ' contexts) in which the intervention will work are noted. For

through in descriptions about the idea. TRattern Manual subsequent reuse, the order of in the format could then be
includes both a discussion of format and concrete examples to Odescribed as inter entlon (pattern) containing condmons (range
make the point. Hreh ep atr tc_)ebrl re~m SIOf'sCOA‘He j F’g |naphenome(Hmb#
and range of cont ext i s ortunate
overl oading of t he | abel A p a'nhet pattelm mnanualdhendneluadesrtwol:emmpl'eshlrethe format afd o]
Aprobl em, pattern, range of Cc sumnbaky, X corgedt, patterd and peblepra tFollewing that éscat i o n
the format. discussion of each section of the format in detail. In the

We begin with the following hypothesi€very time a
designer creates a pattern (or for that matter, entegains
idea about the physical environment), he essentially goes
through a threstep process. He considers a PROBLEM,
invents a PATTERN to solve the problem, and makes a
mental notef the range of CONTEXTS where the pattern
will solve the problem. For example, a designer considering

the problem of traffic congestion and pedestrian access around

central shopping districts might come up with the pattern

ALi near pedes donibamsidesdyréwsofb o u
shops; parking | ots strung
would then make a mental note of the kinds of places where
this pattern is useful
people, where existing streets can be closed anedp with
car access evenly distribute
step process may be characterized most simply as WHAT
(mall between shops, parking behind), WHERE (commercial
area serving 300,000), and WHY (ease traffic congestion,
create pedestmaacess). Of course, the sequente¢hese

three steps is not always the same. Sometimes a pattern is
invented before the problem is well understood; sometimes
the context comes first, and inspires the creation of a pattern.
There is not need to forriee the sequence; it can always be
left to quirks of the moment and individual style.

The format proposed here reflects this thstp process. It
contains three sections: PATTERN, CONTEXT and

PROBLEM.

The format says that whenever a certain CONTEXStexa
certain PROBLEM will arise; the stated PATTERN will solve
the PROBLEM and therefore should be provided in the
CONTEXT. While it is not claimed that the PATTERN
specified is the only solution to the PROBLEM, it is implied
that unless the PATTERDF an equivalents provided, the
PROBLEM will go unsolved.

fi C o mm@ety pdtiér corﬁ‘ain§a‘t Iéa‘st Brle part,Safd'atdadl ¢he 30 0,

description of a pattern, the emphasis is on the relationship
between parts, with invariant and variant parts specified.

PATTERN

Each pattern statement contains a numbeadtand
describes the spatial relations amongst these parts.

Each part is a defined piece of space, identified by any
number of characteristi@s .

n d'ae relation states the way these parts are to be arranged in

al oRRE; Relﬁ"@ﬂslmﬁydnc“t'dﬁ the S@%aa%SQapeoof indiyigual

r ationshi

p
0C

par'ts,

rel ation [ é.] .
behind the stores. o Thi s

Every pattern defines a basic relationship between parts. In
applying the pattern any variation is possible as long as the
basic relationship holds. This means that the arrangement of
parts in a specific building can vary a good deal, and still
conform to agiven pattern. In this sense, a pattern defines a
whole family of possible variants. To define a pattern exactly,
it must be clear just which features are essential, and just what
variations are permissible. It will usually be helpful to show a
singlearchetypal diagram which summarizes the invariant
features, and make verbal statements describing the allowable
variations. Drawings or photographs of a variety of different
buildings, all of which conform to the pattern, also help to
convey this idea.

d t hr ece

Paterns to not have to be stated in a numerically exact manner
to make their invariances clear. Some ideas lend themselves
to precise numerical statements, and some do not.

(Alexander, Ishikawa, and Silverstein 19677 13).

The spatial foundations foragterns speato the original domain
for application of built environments. Invariant features as



essential, and some variations are permitted to be labeled under Finally, the problem statement shows how the new pattern for
the identity of that same pattern name, as opposed to another house signs is derived frormdthus meets, all of the

identity. functional demands: [ é.]

The pattern is placewithin a context. The pattern carnrioe In a nutshell, this problem statement says, the existing house
independent of the contextits validity depends on the sign pattern creates a problem; this problem may be seen as a
relationship between the pattern and context. conflict between certain human demands under present

conditions. The new patteis derived from these demands

CONTEXT and solves the problem. Every problem statement, no matter
The context is the spatial setting within which the pattern is how it is internally organized, should exhibit this logic.

valid. There is always the chance that the problem stated is wrong.
A context is very much like a gatn statement. It consists of In fact, when we argue against a desigzaid is almost

one or more spatial parts and certain relationships among always because we think the problem on which it is based is
these parts. Each part may have a number of spatial dubious, or we think important parts of the problem have been

characteristics associated wi tlefout dneithercage, ifis clear that the rightness of the
pattern hinges largely on whether the problem stiated

Each statement describes a spatial setting within which a correct.
certainpatten i s appropriate. [ é.

Like the house sign example, problem statements will
Clearly, the context may vary from short, comrszmse generally contain at their core a number of functional
statements to complex, analytically derived statements, many demands. In the student room pattern, an example of such a
pages long. The essential point is this: The contextmustbea §Gemand is the statement AON occ.
perfectly clear statement of exaciiyperethe patern is valid. and enter theiraoms without feeling obligated to those living
Note that a pattern valid in one context may be quite wrongin | mmedi ately around themo. Thes.
a context only slightly diff erogaqqtherbeepcaliedrequirements, needs, performance

standards, facts, tendencies, objectives, constraints, activities,
Remember that every part in the context may have any technical data, and so forttwhatever they are called, these
number of aspatial characteristics associated with it. elements form the crux of the problem, and like hypotheses in
Furthermore, these aspatiabdifiers may have any number of science, they may be right or wrong. They may concern
values associated with them. hinfan Hehavior, economics, the state of technology, the

political climate, whatever; no limits can bepéd on the
kinds of elements necessary describe a problem properly. It is
only essential that the hypothetical nature of each element be

Any time a context contains an aspatial modifier with an
associated range of values, corresponding pattern variants
should be given in the pattern statement (Alexander, Ishikawa,

and Silvestein 1967, 1416). [nade perfectly qlear:_ No\matter how intuitive or how _
fiscientifico, every element in
In considering context, systems thinkipgpvides some concepts potentially wrong.

If the pattern can be specified within a boundary, the context is
the relevant features outside the boundary. Where features are df
are not relevant could lead to senak&ing discussions of the
architectural team with the beneficiaries and project sponsors.

Aiproblem statementd may be ref
ndi ssatisfactiond i f the emphasi:
state, rather than a future state design solution. While the
problem statement seems as though it should be egites an
The |l abel of Aprobl emod may bbfeet i wex pytestseed teche pprmategmof 7
statement o. I't has a sense owith subjectiver judgeménts. sSoraething thiahisa peobldmifoe one i s
dissatisfaction that might lead to an intemtion towards some  person may notbe a problem for another. Establishing a
preferred alternative future state. However, conditions could leadfipr obl emo t herefore requi to@as s ome
to a decision that the fAprobl emaeirsmandadt £€h afnidx irnega s oonra bpl ces sfi D
a concern sufficiently significant for action. iforcesdo does not yet appear to h

PROBLEM Let's try an alternative expression of the pattern format, to check
our understanding. A pattern language could be expressed as a set

- . - f rel n m r f ildi n iti in
behind the assertion fthe st?@lgﬁdos(e attesaspatso udgsad&;ﬁs% stat

contexto I't functions as (gg dr\/anetgoofc aihi dtamo

: ur arangé of nte9< w@n arts iR Sontai Ef\}vh gs) arthéd'a
context and the p"’_‘“.em- AIt_h_ough this seems to _relegate the dissatisfaction or deficiency in a current state (e.g. prabl
problem to a subsidiary position, in fact thelgem is, from a statement). In rigourous systems thinking, this can lead to

ngagnsgzilsdsg:jn%;hebrgc?;]mpcgtaer;tlgfnthe fhree questions about boundary critique and wicked problems (as
P y Yy pag 9- problematiques, or systems of problems called messes).

The problems statement contains all theoaagy which lies

Let us examine the organization of the problem statement our

house sign example. [ &.] 3.4 Circa 1968, the feature of generativity was

In short, the problem exists because certain functional added FO _pattern language, evoking systems

demand are not being met by the pattern currently governing appreciation

the arrangement of house signs. The problem statement In an articulation of Alexander's

continues by isolating thes enof sufficieititwo desclibe dhe mehimedssof visioh.€ THe label



ipattern | anguageo is broader,
| abel of

into systems thinking

Syst emso articl e, an

points:

1. There are two ideas hidden in the word system: the idea of
asystem as a whobnd the iga of ageneratingsystem.

2. Asystem as a whole not an object but a way of looking at
an object. It focuses on some holistic property which can only
be understood as a product of interaction among parts.

3. Ageneratingsystem is not a view of a sirgthing. Itis a
kit of parts, with rulesbout the way these parts may be
combined.

4. Al most every O6system as a
6generating systembd. I f we
as O6wholesd6 we shall haove to

create them.

In a properly functioning building, the building and the

people in it together form a whole: a social, human whole.

The building systems which have so far been created do not in
this sense generate wholes at all (Alexander 1968).

This perpective puts the occupants in the building as part of the
generating system. Architects who focus on only the built
physical structure miss the whole to which Alexander speaks. The
product of interactions between parts emerges new features and/or
propertes for the whole.

3.5 Circa 1968, pattern language in ranges of
contexts was demonstrated with a variety of

multi -service centers

An authentic generative pattern language is derived from practice,
with reflective theorizing. At the advent of Center for
Environmental StructureA Pattern Language Which Generates
Multi-Service Centersvas a demonstration prototype created on
an abductive grounding, since medgrvice centers were a new
idea in 1968.

In this report, we present a prototype for makivice cater
buildings.

A multi-service center is a community facility, which provides
a variety of special services to citizens. It is intended
especially to help solve some of the problems of low income
communities. Experimental mubiervice centers have been
started in many cities throughout the United Statéswever,
there is not yet any agreement about the form which multi
service centers should takesither in their human
organization, or in their special organization.

Our report deals chiefly with trepatial organization; but

since human and spatial organization cannot property be
separated, many of the specifications given in this report, go
deeply into question of human organization as well
(Alexander, Ishikawa, and Silverstein 1968, 1).

The combinabn of human and spatial organization reflects a
whole when or if the buildings were to be actually constructed.
The human parts would include not only the citizens coming in
for services, but also the public servants working there.

ar chi t ect Bowery, Phdetixe Newayk, anddwo ip Hadesne Actoss @ighta s

This i
t he

Bhe ¢thallsngei withl arptotgpe is thad threpeliseathigh.degredaf e x t

filgenaragteiov ec ama tbhtee rani dl eadmigdility. Theieighg buildipgs generated by the pattern
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fc
locations in three states, the sitesnstraints and clientele
would be different in each case.

We have not designed a prototype in quite the conventional
sense, and must begin with a word of explanation about the
nature and purpose of prototype buildings.

A prototype is a generic schemeh#s nospecial site, no real
client, no climate, no particular size. It is a kind of imaginary
building, which is meant to convey certain essential ideas to
designers of similar buildings. It is usually presented by
means of loosely drawn schematic dnagg, so that designers

wihoakealdsigning a kyiiklingeof tieisttype] ca ryouleit to fit
Wi swihateiveo spauificdoeal dorititionsgtisey arehconfromtedfwithnlc t i o n
iismmeantntd congey some esdential, generiy idetse whigh can be

applied many times over to special casedefines a family of
buildings; and iis meant to define this family of buildings in
such a way that anyone who understands the prototype will be
able to design specific members of this family.

The ultimate purpose of a prototype design, then, is to pgovid
guidelines which will generate a large number of specific
buildings.

Some will have many services, others will have fewer
services. Some will be on main streets, others on side streets.
Some will be in very dense neighbourhoods, others in
neighbourhoodsf lower density. Some will be mulgtory,

others will be single story. Some will be in warm climates,
others in cold climates. No one prototype can do justice to this
range of variation. A prototype would standardize the
buildings, where standardizatiginappropriate; it would

tend to overlook the uniqueness of each special case.

Our approach to prototype is intended to overcome this
difficulty. We have tried to reconcile the unigueness of each
community with the fact that certain organizational pphes
are valid from one community to another

What we have devised, then, is a system of generating

principles, which can be richly transformed according to local
circumstances but which never fail to convey their essentials.

This is rather like a gramméagnglish grammar is a set of

generating principles which general all the possible sentences

of English. It would be preposterous to suppose that one could
convey the full richness of the English language by means of a

few well chosen dgprototypical o

What we have devised, then, is a system of generating

principles, which can be richly transformed according to local
circumstances but which never fail to convey their essentials.

This is rather like a grammar. English grammar is a set of

generating pnciples which general all the possible sentences

of English. It would be preposterous to suppose that one could
convey the full richness of the English language by means of a

few well chosen Aprototypical o
Ishikawa, and Silversteind68, 1 2).

he read:eée
| gdrmer

on eases t
phtasé. of

ntroduct.
alternative

chapterof the 1968 bookaconcise definition is provided.



If we examine the patterns as they are presented in full, in the
Apperdix, we shall see that each pattern has two parts: the
PATTERN statement itself, and a PROBLEM statement. The
PATTERN statement is itself broken down into two further
parts, an IF part, and a THEN part. In full the statement of
each pattern reads likieis:

IF:X THEN:Z / PROBLEM:Y

X defines a set of conditions. Y defines some problem which
is always liable to occur under the conditions Z. Z defines
some abstract spatial relation which needs to be present under
the conditions X, in order to solve theoptem Y.

In short, IF the conditions X occur, THEN we should do Z, in
order to solve the PROBLEM Y (Alexander, Ishikawa, and
Silverstein 1968, 17).

This definition is a change from that published a year earlier in
1967. Remaining c 0 n which t veas t

is emergency parking only; stadhly parking is never
provided (Alexander, Ishikawa, and Silverstein 196&)5

These summaries are fleshed out to greater detail, later in the
book. When put into practice, thmost relevant patterns would
be named in an architecture for a site, while others would be
omitted.

previously expressed as a pr ol : ion XOo
is used instead of ficontexto andls,ﬂ relation Z
used instead of fAsolutiono. I':'%ureadd to be pre
under conditions Xo, s aalwaysh e rnethe thindschaptepfethe 2968 baokthetvalug rof an iconic

associated. This change in language could be a softening awayepresentation comes apparent wdirected edges (i.e. onveay
for from the | anguage of a fiselatians fromrop fo beitpny shewing how ong pattermmightibe t y |
prototypes would mean variability in the solutions. connected to one or more subsequent patterngiglre 15, the

Stepping back to the first chapter, brief summaries of 64 patterns
were included. In the original publication, small iconic drawings
were included beside each pattern in the first chapter. For a fee
of how the brief summaries were presented, here's the first eight:

top of a pattern language network cascade is depicted. Arrows
between the patterns imply a sequendor architectural
Programming, but not necessarily a dependency for design that
could be followed in a cookbook way. If we compare this to the

Each pattern prescribes some feature of a raaftice center
building. It describes a relationship which is required to solve
a problem which will occur in that building. The summary
does not describe this problem; it describes only the pattern.
[ €]

1. Small Target Areas: The muliervice center senés a

target area with population of 34,000 + 20%.

2. Location: Service centers are located within two blocks of a
major intersection.

3. Size Based on Population: The total size of an MSC which
services a target area of population N, is .9N square feet.

4. Community Territory: The service center is divided into
two zones, services and community territory; community
territory includes space for community projects and a public
area.

5. Small Services without Red Tape: No one service has a
staff size greatehtin 12; each service is physically cohesive
and autonomous; the services are loosely organized with
respect to each other.

6. Expansion: The number of services can grow and the size
of any one service can grow; but the relationship of all
services to commity territory does not change.

7. Entrance Locations: The building's main entrances are
immediately visible to a person approaching, by foot or by
car, from any direction.

8. Parking: Either parking is provided for everyone [this will
require .5N squareeét for a target population of N, or there

English language, just because a word is in the dictionary, this
does not mean that every use of English shoelcessarily use all

of the words. As an exampl e, fi:
appears at the top of the cascarl
Locationd and 3. Size Based on

in this article, the network can be reproduedth text replacing

the icon. While the original drawing was in the blasidwhite
technology practical in 1968, colour has been introduced in this
reinterpretation make tracing interconnections easier. The colours
otherwise don't have a meaning, and t& read as blacknd
while.

For each of the eight locations, the pattern selected would be
described in a stepwise breakdowl
draw attention to the clustering of interactions:

In each example we describe a hypothetical conityu

which needs a mulservice center. We show a design for a
multi-service center building, appropriate for that community,
which has been generated by the language. And we show,
step by step, how the language helped generate this design.

For each eample, the steps are presented in sequence (A, B,

C, D, é. ) . Each step introduce
At every step we mention the new patterns which have come

into play and their interaction with local condition, in words;

we show the form ate building, as it has been formed up to

that step, diagrammatically; and we show a miniature drawing

of the language cascade so that we can see which part of the
cascade is responsible for this step, and where the part sits in

the cascade as a whole.

[One point must be heavily underlined. Although the
evolution of these designs is presented in asiep
sequential manner, this is merely for convenience of
presentation .t does not imply that the design process



generated by the language, is, any waythe most general
sense, itself sequential] (Alexander, Ishikawa, and Silverstein
1968, 19).

This separation between architecture and design in the use of
pattern language is subtle. The pattern language generates a
design process, not a design. Thealoconditions are less
negotiable than each pattern, and the patterns interact with each
other. The patterns depicted at the top of cascade set conditions
for those positioned lowefThe first building generated by the
pattern language was Hunts PointheTsummary of the building
was: i 4 0 ;- GtBbBg camenonjiyl cerporation Large
block worker program- 9 to 12 services- Site open to three
sides--Near maj or intersection
first part of a pattern language cade specific to Hunts Point:

and

A [shown in Figure 16]

This multiservice center is to service 40,000 people.
According to Pattern 1 Small Target Areas, this population is
too large, but for political reasons, the decision stands and is
irrevocable.

First a triangle site was selected, right on a major intersection
(Pattern 2: Location). However, other requirements made it
clear that this site was too small (Pattern 3 Size Based on
Population), and a larger, rectangular site was chosen, one
half block from the original site (thus still conforming to
Pattern 2 Locatio).
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Figure 16: Pattern language ascade A for Hunts Point

On this site there was room only for emergency parking, and
so Pattern 8 (Parking) does not play a major role. Nor does 5
Small Services without Red Tape, which had resrb
formulated prior to the Hunts Point Design.

B [shown in Figure 17]

Pattern 16 (Necklace) calls for provisions for community
projects around the "live" edge of the building; hence we
confine services to the "dead" edge of this building, against
other buidings.
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Figure 17: Pattern language cascad8 for Hunts Point

C [shown in Figure 18]

Climate considerations made it clear that the arena could not
be open (11: Arena Enclosure), and so it was developed as an
interior street. Qentation of this "street" is given by local
conditions in accordance with Pattern 7 (Entrance Locations).
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Figure 18: Pattern language cascad€ for Hunts Point

The size of the arena and its relationship to waiting and
serviceds established by Patterns 13 (All Services Off
Arena), 14 (Free Waiting) and 15 (Overview of Services); and
the arena is shaped accordingly.

[é..]
G [shown in Figure 19]

Finally, "pockets” in the arena are shaped and filled according
to Patterns 29 (Actity Pockets), 35 (Information
Conversation), 43 (Waiting Diversions), and 42 (Sleeping OKk)
(Alexander, Ishikawa, and Silverstein 1968, 22).
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The recreatiomrea which will become the hargut for many
members of the community, gives the building a natural base
for community organization. It iherefore essential to put
information, and community organizers and community
projects at ground level. Patterns 17 (Community Projects
Two-Sided), 28 (The Intake Process), 35 (Information
Conversation) and 16 (Necklace of Community Projects) put
them irto the positions shown.

[e.]
E

To get windows overlooking life (18 Windows Overlooking
Life), there are holes from the second and third story, looking
down into the recreation floor (Alexander, Ishikawa, and
Silverstein 1968, 26).

In comparing the San Fraisco building to the Hunts Point

buil ding, i Smal | Target Aread wol
on a single site, thereby making that pattern so unnoteworthy as to
Figure 19: Pattern language ascade G for Hunts Point be omitted from the pattern language for that city.
With Hunts Point, since the patter of A Smal | Tar gah of Ahe ethes @ighwisuiddings waescribed with unique
not satisfied on single sit e,considestions lthatcweotld evoké a aiffedent fp&terz mnguges e d
Popul ationo | ed to specificat isubset foofn the eemplete lise sBraokiyn eas sbnmimarazddias n .
The second building generated by the pattern language was Safi 1 2+ 0 0 0 - Bxpansion Rey issue Steep site- Parking
Francisco. Thi s omtnationsserviomandi z &g be, aPOVideds Laundromat and news stand oitesto be
recreation center- Mild climate -- Outdoor arena- Strong savedo Bowery was sumavicezed a
community organization- Corner site -- Off site parking primarily for eIderIy—- Site surrounded by old tenements on three
providedo. The pattern langud®e ¢canrb@lelt PorSesy® Fro%incPedlos sd3
off differently. Newark, Harlem 1 and Harlem 2 locations was described
uniquely.

A [shown in Figure 20
[ g ] This 1968 publication demonstrated how a patteriguage for

multi-service center buildings would generate something different
for each of the hypothetical sites with different conditions and
contexts. This MultService Centers work was an exeeciin
hypothesizing at a time when giving more concrete examples of
an abstract pattern language would have been helpful. The work
that the Center for Environmental Structure would undertake,
after this point, would be based on learning in practice oh rea
situations, rather conceptual models.

Almost a decade would pass before the progress would be
reported in three books. The first volume (although the latest of
the three in publication date) was the 19#% Timeless Way of
Buildingt hat i d e eory ofiplanmisg aad buailding which

is, essentially a modern peasdustrial version of the agald pre
industrial and traditional processes which shaped the world's most

beauti ful towns and buildings for
1979). The secondolume was the 197A Pattern Language
fexplicit set of instructions fo
defines patterns at every scale, from the structure of a region to
Figure 20: Pattern language cascade A for San Francisco the nailing of a window; set out in such a way that laymen can use
To make the recreation part of the building highly accessible, it t0 design a satiging and ecologically appropriate environment
the whole ground floor is devoted to recreation activithis or themselves and their activit
area will be open late, according to Pattern 12 (edcknd Silverstein 1977)The Oregon Experimentas the third volume_ _
Unlocked Zones); also it is highly visible fromthe street (10 ' the series (and the earliest |
Open to Street), and provides a thoroughfare (Pattern 9 ArenaPlan for theUni versi ty of Oregon, and
Thoroughfare). In this climate, the arena, whichcanbe open | Mpl ementing these ideas in a c

to the sky (11 Arena Enclosure) takes on an unusual character1975)-
-- it becomes a park. The whole ground floor becomes
community territory (4 Community Territory).



