Frontiers of Pattern Language Technology
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Network of Relationships
“We need a web way of thinking.” - Jane Jacobs
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Herbert Simon, 1962

“The Architecture of Complexity” - nearly decomposable
hierarchies (with “panarchic” connections - Holling)

Herbert Simon, “The Architecture of Complexity” (1962)




Christopher Alexander, 1964-5

“A city is not a tree” —its “overlaps” create clusters, or
“patterns,” that can be manipulated more easily
(related to Object-Oriented Programming)

Christopher Alexander, Notes on the Synthesis of Form (1964)

“Overlap”

("Semi-lattice”)




The surprising existing benefits of
Pattern Language technology....

* “Design patterns” used as a widespread computer
programming system (Mac OS, iPhone, most games, etc.)

* Wiki invented by Ward Cunningham as a direct outgrowth
* Direct lineage to Agile, Scrum, Extreme Programming

* Pattern languages used in many other fields

.... S0 why have they not been more influential in the built
environment???



Why have pattern languages not been more
influential in the built environment?....

* Theory 1: “Architects are just weird!” (Preference for
“starchitecure,” extravagant objects, etc.)

* Theory 2: The original book is too “proprietary,” not “open
source” enough for extensive development and refinement

* Theory 3: The software people, especially, used key strategies

to make pattern languages far more useful, leading to an
explosion of useful new tools and approaches

.... S0 what can we learn from them???
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An Oregon 501(c)3 Public Benefit Corporation
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L
Developing and applying neighborhood-scale tools to meet the complex challenges of the future

* Portland, OR. Based NGO with international network of researchers

* Executive director is Michael Mehaffy, student and long-time colleague of
Christopher Alexander, inter-disciplinary collaborator in philosophy,
sciences, public affairs, business and economics, architecture, planning

* Board member is Ward Cunningham, one of the pioneers of pattern
languages in software, Agile, Scrum etc., and inventor of wiki

* Other board members are architects, financial experts, former students of
Alexander



Custom “Project Pattern Languages” (in conventional paper format)

ATTACHED BUILDINGS

[Upward hyperlinks: Buildings with Zero Lot Line Construction will need to establish
protocols for the design and constructing of their attached buildings, which are given
here. A lot line may be modified by the pattern Street Mutation, and then the owners will
wish to develop Attached Buildings, given here. ...ezc]

Problem-statement: As the plots in a block are built out, there is often a need
to create attached buildings incrementally. But this requires that many problems
be solved. These include fire protection, water intrusion, and protection of each
side in the event the other is modified or demolished.
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Discussion: Let us suppose that two adjacent plot owners have agreed that they would
prefer to build attached buildings, but their plans are not necessarily standardized. One
unit may be taller than another, or wider than another. Furthermore, one party may make
changes later that will expose parts of the other’s wall. In each case, care must be taken to
protect the separate buildings from damage by water, fre and other dangers.

This requires that a number of steps be taken to protect each side.

- First, each wall must be built as a fully insulated, weather-protected enclosure, of a
type that allows fhshing to be installed (see below).

- Second, flashing must be introduced at the top edge where the two buildings abut.

- Third, an air space of approx. 1” must be maintained between the two walls. This gap
can be enclosed by a method agreed upon by the parties and the building official,
such as caulking with a backer rod at the exposed edges, or covering with a piece of
trim.

- Fourth, any elements of one structure that project beyond the surface of another
must be built with fre-resistive structure, as required by local building codes.

Therefore:

Where attached buildings are desired, build each building as a free-standing
structure, with full sound insulation, moeisture protection, and all other
engineering requirements. Make sure that the party wall is set up to admit
flashing for an adjoining construction, and to maintain a minimum 1-inch air
space (i.e. 1/2 inch to the property line on each side). When both structures are
complete, the remaining exposed areas and gaps can receive an exterior finish that

is agreed by both parties.

Maintain an agreement between the neighbors that specifies how many times
modifications may be made, and the relative responsibilities of each for incurred
costs. Record this agreement with your local property deed authority.
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[Downward hyperlinks: A portion of a residential yard may need to accommodate a side
yard, given in the pattern Side Yard House. Etc...[




Custom “Project Pattern Languages” create the elements of a
“generative code” (e.g. as a module for other conventional codes)

SIDE YARD ACTIVATION

[Upward hyperlinks: Owners who wish to build Zero Lot Line Construction may
have difficulty coordinating the ingredients of a side yard condition -- especially
when windows are desired -- and this coordination is given in this pattern.

etef

Problem-statement: The side yard is a highly efficient urban type that takes
maximum advantage of otherwise wasted space, and offers an excellent indoor-
outdoor relation. But incremental development of lots can create unforeseen
problems.
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Discussion: The side yard allows activation of what may otherwise be a dark, useless
setback area between buildings. Essentially, one building pulls back, in whole or in part,
far enough to create at least a 3m (10°) strip of yard. (For optimum solar exposure, this
is ideally the building to the north or west in most Northern Hemisphere climates, and
the one to the south or west in the Southern Hemisphere.)

Such a side yard can allow a very strong indoor-outdoor relationship. Where
the yard faces the front, it can also create a strong semi-private relationship to
the street and public realm. (In some patterns this side yard becomes a beautiful
entrance patio.) Where the rear area is on an alley, there may not be space for a
rear yard, and a side yard may be the only option, or a welcome supplement to a
very small rear yard, creating a greater sense of outdoor space in an otherwise
intense urban environment.

However, when development is incremental, a number of things can go wrong.
The adjoining building may have windows facing directly into this private area.
Or the adjoining building may have a tall wall and/or broad eaves, which block
out sun and create an undesirably dark space (in all but the hottest and sunniest
climates). If the adjoining building is set back from its property line to allow for
windows -- as many fire codes require — there may be a useless strip of setback
yard with a fence, making it all the more diffi cult to maximize outdoor space.

A series of rules agreed to by the owners can avoid these problems. A
standard reciprocal agreement can allow the yard to be maximized in width while
the abutting owner is allowed to have windows that manage privacy, and assured
the right of access for maintenance. In turn, that owner might enter into the
same agreement with the next owner, allowing the benefits to extend down the
line of properties.

In practice this means that the property line is adjusted for the building
abutting the side yard, to comply with fire codes for window placement. A
reciprocal easement is created over the yard, to allow the abutting owner to access
their building for maintenance, and to allow the owner of the side yard to use the
other owner’s strip as part of their yards, subject to restrictions (e.g. items that
might restrict maintenance access, or damage the adjoining building).

Therefore:

Whenever an owner of a lot wishes to construct a side yard, and the adjacent
owner wishes to have windows in that area, create a lot line adjustment that
allows a tract of land sufficient for windows to meet fire codes. Create a
reciprocal easement on this tract, and on the yard, such that both owners have
access as needed for maintenance. Create an agreement specifying restrictions
on use of the yard sufficient to provide maintenance access, and specifying
placement of windows, walls and eaves to ensure privacy and good light.

area of lot line

2 windows
adjusunent ok

{ennfinnations of pamar)




Custom “Project Pattern Languages” allow the iterative generation
of more complex, more adaptive structure (as in historic cities)

STREET MUTATION

[Upward hyperlinks: TBD]

Problem-statement: Perfectly aligned streets of standard widths can be rigid
and lifeless. But incremental variations to street alignment and width can result
in unforeseen problems.

DO 3

Discussion: One model of development is for streets to be laid out in perfect
alignment, with plots neatly facing them. But there are many other possible forms of
street and plot relationship, as history has shown - and many of the most successful grew
(or changed) incrementally, without being planned in advance as they ended up. How can
we incorporate such a process today?

TRACT

"DUMMY LOTS"

il

FINAL AFTER L.L. ADJUSTMENTS

One problem is procedural. How can such a process occur within the standard
platting process that exists in many locations? We have found a relatively simple
mechanism, which addresses both street mutations and other sequential adaptations. It
creates a series of “dummy lots” within a standard platting process (sce example at left)
and then allows owners to make sequential modifications to them, using a simple process
known as “lot line adjustment.” The most difficult part of the process is the treatment of
the right-of-way, which is typically “dedicated” to the City or other jurisdiction within
the platting process. Again, this can be done as a standard or “dummy” tract, and then
adjusted through the lot line process.

This requires that the City or other street authority establish very minimum
standards for street width, curb design, sidewalk and streetscape elements, and so
on. (These can also be expressed as patterns.) In a low-speed, relatively low-
volume condition, such standards can be very loose. (See e.g. the work of Hans
Monderman and other researchers in the feld of so-called “shared space” design.)

Once the standards are established, then the owners are allowed to make their
street mutations as they choose, within the minimum standards. The local
authority over the streets will review and approve the plans, or else advise of
changes needed.

The only other element that is essential is that each successive owner must
connect to the end-points established by the previous owner, and do so without
exceeding the geometric standards specified by the local authority. The owners
may wish to work together to create a shared pattern such as a front courtyard,
garden or parking area.

Therefore:

Where street mutations are desired within a local development area, create a
standard or “dummy” street tract, and then specify a nominal, minimum and
maximum width. Then each successive owner may establish their own frontage
property line, following the simple rule: connect to the previous adjacent owner’s
frontage property line, stay within the minimum and maximum widths, use the
established curb pattern(s) for that area, and integrate other approved design
elements into the streetscape.
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[Downward hyperlinks: 1f adjoining owners wish, they can create dttached Buildings. They
can also make agreements to share features, such as Frons Garden, Entrance Sguare,

Shared Parking, Close. . .etc]




Feedback on recent projects:

“The acclaimed “Pattern Language” process... engages people at an earlier
and higher level, asking them to describe a location’s unique qualities and
values; to imagine a sense of place, and types of use, before anyone even
thinks about streets, parking, or buildings —something you just don't get
with a traditional approach.”

- Skip Novakovich, LTC, USA, (Ret) President, Port of Kennewick, WA Commission

“What I love about this [ Pattern Language] project is that it really is about
architecture that can be timeless ... that it really feels like it grew there, like
it came out of the community and reflects the community’s values.”

- Carlotta Colette, Metro (Oregon) Council

“With this, the unique thing that I found was that a lot of times we tend to
find things that we don’t like and we say, 'I don’t like this, change that.’
And this was, "this is what [ like, keep this!”

- Jeff Klein, Chair, City of Milwaukie Planning Commission



Example of new technology:

“Federated Wiki”

(Developed by Ward Cunningham, Sustasis board member)

federated wiki
mashes data in your browser
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Ward Cunningham
Fluent 2012



First step: import pattern languages into the computer, where they
can easily be used, exchanged, edited, added to:

A Pattern Language
Alexander
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Second step: greatly expand the kinds of patterns that can be
written, including economics, ecology and other topics:

Reliable Prosperity
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Third step: create the capacity to handle data and metric
calculations, e.g. for sustainability criteria:
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Fourth step: return to the built environment, and to the ability to
model metrics:

Build Tomorrow
Mehaffy
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. Accessory Live Works

Upward Hyperinks: Town
Center, Urban Center, Good
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Problem: Many people want 1o
conduct businesses from home

Fown Cenlera bitng rany
essantial sendces within daily
acoes

3,000

Pamora in This Model
(Cick 1o FAacalibrais)

borhoods can
activity of
inesses -- if
red carefully,

cessary live

such as

Works provida

LmIng over the store -- gt the
sdgaof g single-family lat

+$5

‘Coments’ Tax Incoms

Par Capita Per Vaar P Nogmy,

The “words” are not “nouns” but “pronouns”



Fifth step: design a repository system in which any pattern could in
principle be linked up with any other pattern, within a complex
system or “toolkit” made to order (with many kinds of tools):
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The need for more specific )
“Project Pattern Languages

(That can be exported and shared later)
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Bicycle System Pattern Language




tterns.fed.wiki.org/view/welcome-visitors /view/bike-greenway /view/median-cuts /view/intersection-art
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. Bike Greenway

Upward Hyperfinks:
Transpartation System, Bike
Network

Problem: Many streets are
simply too busy and
dangerous to accommodate
bikes. Yet nearby streets, Bika Greanway
designed for slower and

quieter traffic, are often very suitable for bikes. Such
streets can be integrated into a convenient bike
network that forms a Bike Greenway.

Discussion: Cne method for reducing potential friction
between cyclists and motorized vehicles is to provide
"wide kerb”, or "nearside”, lanes (UK terminology) or "wide
outside through lane®, (LL.S. terminology). These extra wide
lanes increase the probability that motorists pass cyclists
at a safe distance without having to change lanes.[26] This
is held to be particularly important on routes with a high
propartion of wide vehicles such as buses or heavy goods
vehicles (HGVs). More...

SPECIFICATIONS...

Therefore: When planning your neighborhood or city
bike system, include Bike Greenways on secondary
through streets.

Dawnward Hyperiinks: Where Bike Greenways pass busy
streets, consider making Median Cuts to allow bikes to
pass more easily. Where Bike Greenways enter into low-

B Median Cuts

Upward Hyperlinks: Bike
Gresnway, Transportation
System

Problem: Bikes need to cross
fast streets, often where
there are no signals. But they
need temporary refuge within
a median space. A median
cut will allow this.

A Median Cut on a strest in
Portiand, Oregon

Discussion: One method for reducing potential friction
between cyclists and motorized vehicles is to provide
“wide kerb", or "nearside”, lanes (UK terminology) or “wide
outside through lane”, (U.S. terminalogy). These extra wide
lanes increase the probability that motorists pass cyclists
at asafe distance without having to change lanes. Maore...

SPECIFICATIONS...

Therefore: When a Bike

Greenway crosses a busy 42 ]|
street, create a medianasa

refuge, and create a Median
Cut for bikes as well as a
separate one for pedestrians
- the Pedestrian Median Cut.

Typical width of median
Mouse over for more values)

Downward Hyperiinks: At low-speed neighborhood
intersections, consider adding Intersection Art. Consult the
MUTCD manual for Median Signage. Consult the AASHTOD
standard for IMedian Desian Standardsil,

. Intersection Art

Upward Hyperiinks: Bike
Greenway, Transportation
System, Median Cuts

Praoblem: In low-density
areas, intersections should

prompt drivers and bike
riders to slow down and mix intersection art in Portiand,
with pedestrians. These R

areas also provide a place for
interaction and community activity.

Discussion: One method for reducing potential friction
between cyclists and motorized vehicles is to provide
"wide kerb", or "nearside”, lanes (UK terminology) or "wide
outside through lane®, (U.5. terminology). These extra wide
lanes increase the probability that motorists pass cyclists
at a safe distance without having to change lanes. More...

SPECIFICATIONS...

Therefore: When a Bike Greenway enters a low-speed
intersection in a residential area, consider whether
Intersection Art would be appropriate. If so, use
durable, non-toxic paint. Create a participatory planning
and painting event. Use non-toxic paint.

Downward Hyperfinks: Information on paint types is
available at Street Paint. Libraries of other designs are
available at Intersection Art Examples.
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Biophilia Pattern Language




C % O bestpractices.fed.wiki.org/view/welcome-visitors /view/healing-garden fview/single-bed-rooms view/view-to-nature

| Welcome Visitors

lcome 1o the Smallest Federated Wiki for the Best
ctices in Hospital Design project. This site allows

| to see, apply, revise and add to best practice

terns in design of haspital patient environments. You'l
the collaborative and real-time power of Wiki, along

v extensive links to peer-reviewed research,

j ¢an try the site out with three demonstration
terns: Healing Garden, Single Bed Rooms, and View
lature. Give it a test drivel

he patterns form a connected network or "pattern
juage,” which helps you to put them together into an
ual design - your own "Project Pattern Language.”
tern languages were developed by the architect
istopher Alexander and his colleagues.

; approach also relies upon an approach to design
wi as "Evidence-Based Design". EBD is a field of
dy that emphasizes the importance of using credible
a in order to influence the design process. The

rpach has become popular in Heakthcare

hitecture in an effort to improve patient and staff well-
ng, patient healing process, stress reduction and

aty. Evidence-based design is a relatively new field of
dy which borrows terminology and ideas from several
ciplines including Environmental Psychology,
hitecture, Neuroscience and Behavioral Economics.

s@ patterns not only inclede guidelines, they contain
5 to peer-reviewed lterature that helps to verify the
lence for the validity of the pattern. Because this is a
i-based system, if new information arrives, the pattern
 be altered, or even deleted aftogether. In this way,
information grows more useful and accurate over

2, and mistakes and inaccuracies can get corrected.

il Healing Garden

Upward Hyperiinks: Legible
Layout, Halways looking oo
Gardens

Problem: People can be
confined to hospitals for
many days. There is a deep
need to feel that one is
outside and experiencing
nature — yet patients may water, paths, layers of
not be able to actually leave vegatation

the confines of the

hospital.

Gardan elements include

Discussion: Research has been done showing the
therapeutic benefits of gardens. Roger Ulrich, a
professor and director of the Center for Health Systems
and Design at Texas A & M University, found that viewing
natural scenes or elements fosters stress recovery by
evoking positive feelings, reducing negative emaotions,
effectively holding attention / interest, and blocking or
reducing stressful thoughts. More...

DATA FILES: HGDATAT, HGDATAZ

Citations

Therefore: When planning a hospital, include at least
one Healing Garden. Make sure it is close enough for
all mobile patients to be able to visit regularly. Make

it fully accessible, non-toxic and and dementia-
friendly.

Downward Hyperfinks: Healing Garden Elements, Single-
Bed Rooms, View to Nature

= T, ST R R W T W T A

il Single Bed Rooms

Upward Hyperfinks: Hallways
Looking onto Gardens, Healing
Garden

Problem: More than one
bed per room has been
shown conclusively to be
associated with increased
spread of infections
diseases. Yet a single bed

: : Make sure the gingle-bed
room can also be isolating  room has a good wew and

and lonely. provigions for visitors
Discussion: With hospital-acquired infections claiming
mare American lives each year than AIDS, breast cancer
or automobile accidents, it seems the very facilities buitt
to heal us have themselves become dangerous places.
Two million patients each year suffer from a hospital-
acquired infection, the federal Centers for Disease
Control and Prevention say, and nearly 100,000 of them
die as a result. Architects believe that doesn't have to be
thi case. More...

DATA FILES: SBR18, SBR20

Citations

Therefore: With few exceptions, plan to include only
single-bed rooms. But assure that they have good
views out to both hallways and the outside. Provide

couch-style seating that allows family members to
visit and sleep over.

Downward Hyperfinks: View to Nature, Sleeping Couch

o+ % % X+ % AN N X

il View to Nature

Upward Hyperfinks: Healing
Garden, Single-Bed Rooms

Problem: Research has
shown that the inability to
look out over natural scenes
makes us more ill.

Discussion: Research by
Ulrich {1884) showed surgical
patients with views of nature
had sharter post-operative
stays, fewer negative
comments from nurses, took

A view 10 nature can resuit
N Measurane
Improvemeants in haalth

less pain medication and i
experienced fewer minor post-

operative complications than those with a view of a brick
wall. Mare...

DATA FILES: VIN23, VIN1B
Citations

Therefore: Make sure that each room has a view to a
natural scene: green vegetation, water, sunlight. if the
building is in an urban setting, create a courtyard
garden, or use small window atria.

Downward Hyperlinks: Healing Garden, Biophiic Elements
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Neighborhood Wiki Pattern Language

80 o [ [l smallest Federated Wiki ® \_ \

&

C f @O buildtomorrow.fed.wiki.org/view/welcome-visitors/view/readiness-diagnostic/view/neighborhood-renaissance-center/view/community-design-wiki/view/ pre-approved-plans kg

| N

. Readiness Diagnostic

Upward Hyperlinks: Regional
Pilan.

Problem: Different sites have
different levels of readiness for
development, requiring
different tools.

. Mot aff sites ars created
Discussion: In some cases, eoual!

sites will simply not be ready

for development for a number of years, and even then
they may require specialized tools. The Readiness
Diagnostic provides an analysis of these reguirements. A
series of tests provide a branching set of if-then actions,
lzading to a set of customized tools for each site.

The Diagnostic process is completed in the sub-pattern
Diagnostic Test. After you have completed entering the
data in the sub-pattern, you can return to this pattern to
continue the modeling.

Therefore: When preparing a development plan, or an
implementation of an existing plan, use the diagnostic tool
to identify key issues and opportunities. The diagnostic
tocl is essential for place patterns like Urban Center,
Town Center and Neighborhood Center. You may also
decide that the first step is to create a Neighborhood
Renaissance Center.

Mote: Mo tracking metrics are associated with this pattern.

e N+ N XN DDA
+ % NN YYD X
PN R EN m 4
GG BY-5A 3.0 . JSON

. Neighborhood Renaissance
Center

Upward Hyperfinks:
Readiness Diagnostic.

Problem: The principal
coordination needed of city
sarvices comes down to
coordination within localized
places. This is at once the
most difficult kind of
coordination, and the most
necessary.

Nesghiborhond Renassance
Center brings together
deas and solutions

Discussion: The scale of the neighborhood is the most
important when it comes to many of the activities we
engage in within cities and towns -- especially those that
relate to the building and modifying of the neighborhood
tself. Individuals need many resources to build and
modify their homes and businesses in a way that
complements the neighborhood structure. In some cases
they simply need to be able to enforce planning
requirements and code limitations. But they need mare
than limitations: they need positive guidance.

A more complete discussion of this issue can be found at
http:/fwww tectics.com'NRCs. htm.

Therefore To develop the social and physical capital of a
neighborhood more fully, establish a Neighberhood
Renaissance Center in a convenient location in the
neighborhood. Provide a Design Library of Pre-
Approved Plans, Project Pattern Languages and
Technical Guidelines. Create a Community Design Wiki
that allows people to build and exchange informatian.

o X =%+ 5% = AN
LIS TS T T .

GC BY-5A 3.0 . JSON

. Community Design Wiki . Pre-Approved Plans

Upward Hyperlinks: Upward Hyperfinks:

Neighborhood Renaissance Neighborhood Renalssance .

Center. Center, Design Library. e =
1

Problem: People need to be

able to share information, and
grow the body of information

they share as they improve it.
This information needs to be

displayed geographically.

Wiki GIS page

Discussion: People need to

be able to exchange information about planned projects,
links to resources, and technical information, coordinated
to a geographic display of the neighborhood. In this way,
people can see patterns forming, and participate in the
further development of those patterns.

Therefore: Create a Geographic Information System,
designed as a Wiki, that provides information and
guidance on specific topics of rebuilding, such as
financing, program requirements, code requirements and
so on. Provide the ability to include modular elements of
information that the user can collect for their own project.
The information can then be easily plugged into the user's
own project pattern language, which can then better reflect
the requirements and interactions for their own specific
project.

Include links to Pre-Approved Plans, Meighborhood
Pattern Language, and Home Pattern Language.

I+ % + % + % %A+ %+ X+ A
A A W B B X i

CC BY-5A 3.0 . JSON

Problem: One of the biggest
problems for building -]
structures that are compatible v r}v’ﬂ
with a local neighborhood is -
the expense and delay of the I
permitting process —

particularly when it involves i
customized plans, = - |

Discussion: People need
access to plans that are
compatible with an existing
neighborhood, but that are not
cookie-cutter plans. These
plans can be adjusted to
meet user needs, and to take on distinctive features so
as to avoid an oppressive sameness. But they can also
be pre-approved by the City plans examiners, and by
the stakeholders of the community.

Pre-Approved Flans
assure that residents can
quickly and cost-
affactively approve
compatibia plans.

Therefore: Work with the City Planning and Building
departments to create a library of pre-approved plans of
the kinds of buildings that residents would like to have in
their neighborhood. Include modular elements that can
be added and subtracted to make the plans easy to
medify to meet needs. Provide a Financing Information
Guide to help owners to secure financing for their project.
Consider hiring a Barefoot Architect to make small
miodifications to the plans to better fit their needs.
Provide Pattern Books to guide owners and builders in
the details of their plans.
origin,
TEL G ETE TR
+ P XN+ % N YN X Y X




Community Diagnostic Pattern Language
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= C' ﬁ @ buildtomorrow.fed.wiki.org/view/welcome-visitors [view/feeling-map-diagnostic/view/feeling-map-tool /view/feeling-map-display
B weicome visitors B Fecling Map Diagnostic [l Feeling Map Tool B Feeling Map Display
‘Welcome to the Smalest Federated Wikl for the Liprard Hyperiinks: To use this tool, drag your project map nto the
Envision Tamorrow Carbon Modeling prosct. FReadimess Nagnostic GPS-actvated window below, and set the comect =

This project offers a “toolyt" of proven resources
for creating lvable, prosperous neighorfoods,
cites, suburos and towns. Each tool 5 designed
to "piug and play* with the other tools, forming a
coondinated tooliit that ia powerful but easy to
uss,

Ths module nas several notabie featunes:

- It tracks performance metrics for varabes lue
cont, 38vings, tax cost, resowes use, and
greenhDuse Qa8 emMiEsiong. As you work with
aeveral tools in comiination, you can see how
these metrica are lkely to perform, and 1o changs
based on you choces. In this way, Buid
Tomoerow serves as a predictive model of thess
metrics.

- It uses an advanced wikl format, which means
tmat the information and resources can grow and
become more accurate and useful. Peopls wiho
develon new 1o0is, or new ways of using exiating
toois to acheeve Detter results, can shane that
niformation, and others can thensby buld more
waeful toolvts, Significant ocal improvements can
atso be uploaded to the main aystem, making it
progressvely amarter too. (This kind of
mprovement proceas = based on the Githuln
open-source modal of Linus Torvaids.)

- It uses a pattern language format, whch means
e toois can interface with each other as
alements of "object-onented design.” In plan
anguage, the toois work together 1o help you 1o
make a design that i3 a better "fit" with your
uneque get of proolems. (Thes gystem & n
widespread use today, especially within computer
aoftwans.)

- It = dessgned to form a moduwe within the
Envision Tomorrow system, an open-sounce
scenano-modelng tool developed by Fregonese
ard Associates, and now in development at the
University of Liah. It will aliow those using
BErwigion Temorrow to go beyond scenarno

Problem: Cualitative
characteristics play a
huge but often under-
appreciated role in our
lives. They are so
important that if we don't A Fealing Map:

account for tham, a “glustar map®
project is not likety to be showing diffarent
successful, But our pattame of

methods for doing so are evaluation by color
crude and quantitative.

Discussiom: The technology of our age has
himtorically been much better at managing
quanttatve factors than qualitatve ones. To
nande qualtatve factors, we usually rely wupon
"genus artsts’ to come and provide assthetic
characterstics, amost as a tind of cloak over the
quantitativety determined parts. {iWe put an exotic
"styled’ body owver the "guts® of the car, for
exampie.)

Occasionally 'we are better at integrating these
two factors -- but too rarety. The probkem is
especially acute when dealing with designs with
muitiple sub-parts that need 1o "go together” n a
more onganic way. Parts of neighborhoods and
cites ane very good examples. How can we do
thia?

The “feeling map® = what &5 known as a
*"cormensus methodology® -- & way of combinng
many smaler qualtative evaiuatons into a langer,
mora reliable dagnostc map. Such maps can be
uged

Therefore: When beginning a project, slways go
through a gualitative diagnostic, and use a fealing
map to identify the areas to be repaired,
improved or preserved.

Deowrreward Hyoanlinks: Uiss the Fealing Map Tool to
work with a group to get measurements. Liss the
Faaling Map Processor to complle the resuts.

Scae

Themn have others on your team load this tool onto
ther handne'd, and use the buttons below to mars

tihedr evailuations as they navigate the proect anea.

Feelng Map Dipay

E+% +% + %% + X +08% 01 £+
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Carbon Modeling Pattern Language

le Maps .._' .Smallesl Federated Wiki

i Smallest Federated Wiki
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iew/welcome-visitors /view/single-family-detached-home /view/attaching-homes fview/reducing-infrastructure—-embodied-energy

. Single-Family Detached Home

Upward Hyperiinks: Town
Center, Typical Neighborhood

Problem: Many people
prefer a detached home on
a lot that is large enough to
have a yard.

Discussion: The Single-
Family Detached {or SFD for
short) home is a common type
for families and others who
prefer ample outdoor space for gardening and other
recreation. The type is not right for everyone, however; it
requires more maintenance, it can be more expensive,
and its use of energy and levels of emissions can be
higher. These problems can be mitigated, but it is not
easy to do so.

Single Family Detachad
Home

Theref Within any neighborhood, build a mix of
ingle-family d hed homes, al ide other kinds
of hames. As a rule of thumb, do not build more
than 20 SFD homes without adding some other
kinds of homes.

Dy fyp : Consider ing Homes to
reduce cost and increase resource efficiency. Smaller lots
and attached homes will also reduce Infrastructure
Embodied Energy and average Infrastructure Operating
Energy. Consider also Making Mult-Family Homes as an
even more efficient kind of home.

20 x 25

Residents per Linit {Ciick to

Units in This Modal
Ciick to Recaibrate)

x 56.7 =
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Per KG Oil Equiv Eny
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. Attaching Homes

Upward Hyperfinks: Single-
Family Detalled Home,
Cotlage

Problem: Many people can
live very happily in an
attached home. But we

need to be able to model

the effect on emissions
when they change from
detached to attached homes.

Upioaded imaga

Discussion: The Single-Family Detached {or SFD for
short) home is a common type for families and others
who prefer ample outdoor space for gardening and other
recreation. But the Single-Family Attachied home (or SFA
for short) can accommodate many people too —
especially when the benefits are more clear. These
include lower yard maintenance, lower energy use, lower
emissions -- and lower cost.

R 1 When from gle-f; ly
[SFD) te single-family [SFA)

homes, the of lower

energy use, lower emissions, and lower cost.

Downward Hyperlinks: Consider Reducing Infrastructure
Embodied Energy with smaller and more compact lots.
Consider Orienting Bulldings o Sun and Shade
reduce energy, emissions and cost

$121

Annual Energy
Per Capita Per

7% -87%

EMERGY DELTA ENERGY DELTA
Of This Pattam Of This Pattem

21.1

Tons GHG Emissions
Per Capita Per Year
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. Reducing Infrastructure
Embodied Energy

Upward Hyperlinks: Attaching Homes, Single-Family
Detached Homes

Problem: How can we reduce the embodied energy
from infrastructure per person?

Discussion: Infrastructure -- streets, pipes, wires, and
all the other elements that provide our urban services —
takes resources and energy to build and to repair. This
energy is less than the energy that infrastructure usually
transmits — but it is not zero, and it can add up

Therefore: When considering how to locate and
design a home or a neighbeorhood, consider the
effect of infrastructure embodied energy. This factor
goes down considerably when more homes are
placed closer together, on smaller lots.

Downward Hyperlinks: Consider Reducing Infrastructure
Cperating Energy too, with a reduction strategy. Also
consider a District Energy System to locate anergy
distribution more efficiently.

20.3

Tons GHG Emigsiong
Per Year Per Capita Per Year
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Bl Weicome Visitors
H rewer, B older

‘We'come to the Smaest Federated Wik for the
WikiPLACE Carbon Modeling project.

Ths modue has several notabe features:

- It trac«s performance metrics for variabes ke
cost, savings, tax cost, resource use, and
greennDUSE 035 M S3.0NS. AS you work with
several too's in combnation, you can 3e8 how
these metrics are lely to perform, and to changs
baged on your chocas. In this way, Buid
Tomaorrow serves a5 a predictive model of thess
metrcs.

- It uses an advanced wiki format, which means
tnat the nformation and resources can grow and
become more accurate and useful. Peopie who
dewvelop rew tools, or rew ways of using exiating
‘tools 10 achieve batter resuits, can share tihat
nformation, and others can thersoy bu'd more
uaeful toots. Signfcant local mprovements can
a'so be uploaded to the man system, making t
progressvely smarter too, (Tha wnd of
mprovement process 8 based on the Github
open-source mods! of Linus Torvads.)

- It uses a pattern language format, whoh means
e tools can nterface with each other as
s'ements of “opject-orented design.” Inpan
anguags, the to0s work together to help you to
make a design that s a better “fit" with your
wnique set of problemas. (Thes system i n
widespread uss today, espacialy within computer
software.)

- It s designed to form a modue withun the
Envision Tomorrow system, an open-sowrce
acenario-modetng oo deveioped by Fregoness
and Assocates, and now o development at the
Unvaraity of Utah. it will aliow those uaing
Envizion Tomorrow to go beyond scenano
planning, and deve'op concrete strategies for
mplameantaton.

- Perhaps most unquely, 1 comiones patterns of
place wih patterns of implementation process,
Such 83 economc ard reguatory tools, A "pace
jpattern' such as a Town Center might be
combined with a pattern for an wban desgn code,
and anotiver pattemn for a Tax- increment Financing
system to bu'd the Town Center.

To ses how this wora, you can explore owr demo
bagnning with the pattern Town Center. Or to
begin at the jevel of planning and preparation,
atart with the pattesn Readiness Dagnoatic.

Wou can 5o view a demo of owr energy and
greeninouse gas modelng patterns, starting with
the pattern Single- Famity Detached Home. Try it!
Lastly, try our Feeling Map Diagnostic pattern

This oroect 8 now 0 develooment. and we

B Residential Neighborhood
M cider

Tha 3 the Place Pattern
for 2 meghiborhood of
romes. It estabishes
tne characterstics of
the homes within a
res.dental neghiborhood,
ard it abows you 1o 388
Fow changesa are lely
to affect 15 performance a neighborhood of
n & number of ways. homes
Trese measurements

are calied metrics

PLACE PATTERN for

NOTE: In the final version there will ey ba
several sections below folds, and GHG emissions
wil! be ane - aleo fax revenue and other
extarnaiities. |

GREEMHOUSE GAS EMISSIONS

How welll thve neighiborood likely perform on GHG
em:s5.0ns per person? To predct thia, we start
with 2 "baseine” of emissions per person. The
number we have below, the average for the USA,
= from the US Energy Information Agency website
#. MOTE: You can change thes number if you have
a more accurate one for your localty {tne 3 caled
local calibration).

18MtC02e per Person per Year

how we set the number of persons per unt, and

the required for target) number of units. Go ahead
ard put i yowr own numbers, f youw have them.

But don't change ‘Persons” -- that will calculate
for you the total number of persona lving in your
neighiboriod.

2.5Persons per Unt
100 Requred Unita
250Persons

So here 3 the total of greenouse gas emissions
per person i your neghiborhood:

250Persons
18610022 per Person per Year
4500Total MiOO2e per Year

Mow, how wouid this number change f you
modified the mx of housing types? To afocate
them, cick on the desred types Deiow!

Singe Famiy Resdences

Attached Resdences

NOTE: To wors with more than one type at the
samse time, hold down the “shift” ey and click.

[l single Family Residences
M oiger

Mary people want to

we i res dences
surounded by yards and
gardens, and not
touching other homes.
Larger familes wih
chidren especay find

Single Family
these homes desrabe. Res o
Trhess soated >
atructures are separated deairad by mary
peopla

loy ot bourdaries with
o shared senyices
lbeyond the strest.

GREENHOUSE GAS EMISSIONS

Singe famiy resdences tend to norease the ieve
of greennouse gas emssions per person. (But as
we will gee, there are other ways to iower it too,

even with ange famiy resdences.)

To recap, the curent basene of GHG emssons
[DEr [DErSON (8]

18M1C02e per Person per Year

Here you can change the alocation of singe
famiy residences in your neghborhood:

2.5Peraona per Lint
S0Alocated Units
125Peraons in Single Famity Resdences

Mow you have the numiber of persans Iving n
amgle family resdences. (You can change this
you want -- but it will override the number you
had in the beginning.)

S0Alocated Unita
50Total Units So Far
100 Requred Units

Mow you nave the numiber of unts you have

aiocated o far, and the tanget of “requred units”.

If these don't match, you wil need to add or
Suiptract units somawhere.

18 M1C02e par Pargon per Year
125Persons in Sing'e Fam'y Residences
2250 M1002e per Year
2250 Total MtGO2e per Yaar

Mowi you have the GHG emss.ons per parson n
s part of the nesghiborhood, and the total GHG
emEsiona contributed Dy this part of the
meighbornood.

Whinat alea ran wrei dnobn channe the confics ratinn

. Attached Residences
H cider

Many peope do not
want to care for large
yards or pay the
sxpenss of 2 \angs ot
Trey prefer attached
homes -- structures that
share 8t ‘285t ON8 Wa
with adiacent structures,  Many people love
and typicaly share the conveniance of
sanitary ard storm attached homas
sewer 9erv ces. Coupes

without chiidren or with only one of two children,
and those whose chidren are grown, often prefer
this kind of home, especaly f 19 na walkabe
rieighinornood.

GREENHOUSE GAS EMISSIONS

Attached residences tend to have lower em:ssions
tnan ange famiy [detached) res dences, because
ther shared wals are more energy effcent. In
addtion, the yards tend to be amalier, requiring
=353 water and other resources.

First, we apply a predictive delta 1o the baseline of
GHG emigsions per pergon. This number (s an
average of the dfference that s predicted oy
emprical research ciation neseded).

181002 par Person per Year
0.8 Factor
16.2Mt00%e per Person per Year *

how we change the alocation of attached
res dences 0 the neighbornood:

2.5Persona per Unit
30Alocated Units
T5Persona n Attached Resdences

Mowe you have the number of persons Iving n
singe family residences. (You can change this if
yOU Want -- Dut it will ovemide the number you
ned in the baginning.)

30Arocated Units
B0Total Units So Far *
100 Requred Unita

how you have the number of unts you have
alocated so far, and the target of “requred units®.
if these don't match, you will nesd to add or
subtract units somewheane.

16.2M100%a per Person per Year
T5Persona in Attached Res dences

1215Mt00%e per Year *

HE5Total MtOO%e per Year *

Carbon Modeling Pattern Language

[l compact Neighborhood
M oider

Ome way to maxe a

meghiborhood more =
effient -- ard even
maors emoyabee 1o ve n
- 5 to reduce the
amount of land used by
residences. That w
Mprove energy
afficency, resource uss,
and cost. It wil 250

alow peopie towax
maors eas 'y, and se2
their neighbors.

GREEMHOUSE GAS EMISSIONS

Many peopia kove to
fve in compact,
walkabe
meighborhonds

Homes. in more compact negnibornoods tend 1o
nave iower emgs.ong than those in other
reghbornoods, because the yards are smaier,
requiIrng ‘ess water and otner resources. Peope
a's0 tend to drve ‘ess, and drve shorter
distances.

Firat, we take a base'ne of deray, an average of
many cties in the USA, 8 homes per acre.

B5tandard Dena ity

Then we apecy 2 factor to ncrease the denaity
a8 a baseline, 1.2, or 25% maore derse). This
number = applad to a function (a factor that
adusts the result) representng dfference that s
predicted by empirical research [citation needed).

1.2 Me'gniborhood Density increase
8Standard Denaity

9.65tandard Danaity *
TFUNCTION *

0.9Raduced Doensity Factor

‘We then apply this predictive delta to the baselne
of GHG emissions per person.

0.9 Reduced Denaity Factor
16.2M1C0%e per Parson per Year
14.58 Total MtCO2e per Person per Year

Mow you have the factor that can be appled to
e total GHG em:asions to get the reducton. To
get that calculation jand ail the otiher resuits of
your chiooces), go to " Nesghborhood Scale
Performance. *

Meighibornood Scale Performance

LE O B fpd S PO A B s D R U Ty
O RO G



lax Revenue Pattern Language
Municipality Return on Investment Calculator

. Tax Return Modeler . Comparison Project 1

Apgan, enter the project size and annual property
tax paid, to get the yieid per acra:

This tool enalbles you to cakculate the tax retumn
on a proposed buldng project, and compare it o
ong-tenm mamtenance costs and other

extennal tes, ; Tota Tax
FTo start, we'll enter the size of the proect along 0L.2Taotal Acres
with the annual property tax paid. Then you'll 3es E34000 Froperty Tax per Acre *
winat the retun per acre 3:

Retal taxes:

221000 Total Property Tax

Sl 16720 Total Sales Tax
6500 Property Tax per Acre 0.5 Tatal Acres
B36005aes Tax per Acre *

Mext, emter the total expected retal taxes for the

act. Then the reta taxes
oo, you w250 see [/ par I ber of joks:

acra.
1615000 Tota! Sales Tax 15Tota! Jobs
34Total Acres 0.2Total Acres
47500 5a'es Tax per Acre T5Total Jobs per Acre

Mow the total return after extemnality costs, and
return per acre. (Enter & new externalty cost per
acre f you have it.)

Mext, enter the total number of jobs. Agan, you
willl 32 dspayed the joos per acre.

200Total Jobs
34 Total Acres
5.88Total Jobs per Acre

E34000 Froperty Tax per Acre
B36005aes Tax per Acre
TITE00Tota! Income per Acre * —— P

o, nere 3 winere you can begn to 58 the
cost-effectweness of the proect over tme. Frst,
the total income per acre:

And the return on public nvegtmeant:

Imcome per Acre
al EC per Acra
on Public Investmant *

TITED0 Tota

6500 Property Tax per Acre
AT5005aes Tax per Acre
54000 Tota! Income per Acre
+ % + 0% + 0% - 0% R R A
PN e D RN - % % % %
L WL TR W R ][R
CC BY-5SA 3.0 . JSON . origin

So wihat i3 your return on the public expenditure
per acra? Below = a standard cost factor for a

the publc infrastructure mantenance, operating
coat, and other “sxternaltes” - abbrew ated here

. Comparison Project 2

Apain, enter the project sze and annual property
tax pad, to get the yield per acra:

126600 Tota! Property Tax
1Tatal Acres
126600 Property Tax per Acre *

Reta taxes;

16720 Total Saes Tax
1Total Acres
16720 5a)es Tax per Acra *

And total number of jobs:

15Total Jobs
1Total Acres
15Tota! Joos per Acre *

Moy the total return after extemality costs, and
retwn per acre. (Enter a new externalty cost per
acre f you have it.)

126800 Property Tax per Acre
16720 5ales Tax per Acre
143520 Tota! Income per Acre ©

And the retumn on public mvestmeant:

143520 Total Income per Acre
on Public Investment *

o %Y+ N N

N s - NE N N

LY R S
CC BY-5SA 3.0 . JSON . onigin



Network of Relationships
“We need a web way of thinking.” - Jane Jacobs

HOUSE FOR ONE PERSON

/

ENTRANCE RODM

SOUTH FACING OUTDOORS
THE ., FLOW THROUGH ROOMS

LIGHT ON TWO SIDES \_,_\

r‘""ﬂ) STAIRCASE AS STAGE

HALF-DPEN WALL

GARDEN GROWING WILD
BUILT-IN SEATS :
E"‘-. ]Dﬂ"l}:

WALL MEMBRANES LOW SILL

K__ FR‘]T TREES
R — 7

000D  MATERIALg CLIMBING  PLANTS

LONG THIN HOUSE




Network of Relationships
“We need a web way of thinking.” - Jane Jacobs

building
complex

circulation main
realms building

long
thin
common

positive
outdoor
space

south
facing
outdoors

indoor
sunlight

intimacy
gradient

courtyards laeriy
terraced building i garden of building wings
which i
slope edge i wall open fronts oflight
i space

raised sitting garden seat trellised outdoor
greenhouse
flowers wall seat spots walk reom

structure
follows

social

spaces

vegetable
garden

connected
buildings

short
passages

efficient
structure

gradual
stiffening

floor
ceiling
vaults

wall
membrane

good
materials

perimeter
beams



We need a web way of thinking...

and ACTING!

The mission of Sustasis is to provide useful new tools to that end.

-Thank you.



