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Cities are interwoven diagrams of economic, social and ecological 
patterns. As our has society developed, we have created 
technology to build power lines, dams and levees, transportation, 
food supply networks, and other modern infrastructure and 
ecological issues that were once limiting factors seemed to 
have been vanquished. Recent weather events have proven that 
we are not as powerful as we might have thought and that 
environmental issues need to come to the forefront of planning 
and design as we face a future of climate change.

A few decades ago, the term sustainability redefi ned the way 
we think about our relationship to our environment. Although 
sustainability has profoundly and positively infl uenced 
architectural practice, it is primarily anthropocentric in 
orientation. The term conjures images of a mutually benefi cial 
relationship, yet can be understood as a codependent and in 
some cases benignly parasitic relationship. 

More recently, the conversation has been reframed around the 
term resilience.  Within the urban realm, resiliency is often 
defi ned as the ability of a city to avoid or recover from an 
adverse event and is often framed around climate catastrophes 
like hurricanes and tornadoes that are possibly made more 
acute by human interventions. We should be cautious of the 
narrow, climate disaster discourse and embrace resilience as a 
characteristic of natural and human systems. Resiliency applied 
more broadly to the evolution of a biotic community to create 
a biocentric or ecocentric environmental ethic. 

Resiliency demands ongoing attention to complex system 
dynamics. Drawing from work by K. Lazlo on the need to 
understand the “contours of change in the environment,” our 
design process needs to address the dynamic interface between 
the “hardware” of the built environment and the “software” 
of ecological and cultural patterns and trajectories. This 
fundamentally expands the traditional role of the designer from 
thinking about places to deep understandings of processes 
and organizational dynamics over time. It also indicates a 
need to develop a design methodology that incorporates 
dynamic modeling tools to test scenario based models for the 
production of resiliency networks.

Objectives

Relate architecture to physical 
environment and cultural issues 

of resiliency at multiple scales.

Understand and model 
competent and though 

provoking landscape-building 
relationships, including spatial, 

formal, and programmatic 
relationships, as well as 

infrastructure flows such as 
water and waste.

Demonstrate competency and 
inventiveness in the use of new 
modeling and representational 
tools, and to be reflective about 

the integration of these tools 
into our design process.

Create a community 
informed design and reflect 

on the relationships of the 
architectural design process 

to community capacity and 
decisionmaking.

By the end of the semester, 
you should be able to:

RELATE ARCHITECTURE 
TO RESILIENCY

SYNTHESIZE THROUGH 
DESIGN 

VISUALIZE & MODEL

ENGAGE

COURSE SYLLABUS
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Despite our optimism in the era of big data, the design and 
decision making tool sets for urban ecological design and 
planning are fairly primitive. What is lacking is the ability to 
visualize, query, and overlay dynamic information between 
different types of urban infrastructures that affect each 
other on multiple scales. With such tools, we would better 
understand how complex relationships can inform the synergy 
of systems interplay, spatial organization of built environment, 
human occupancy and social engagement.

Resiliency, data, and the design process are starting points 
for this semester’s studio investigations. FLOWstudio [v1- fall 
2014] is the fi rst of two studios funded through an AIA Decade 
of Design grant to compare infrastructure and community 
resiliency in two post-industrial urban settings, Pittsburgh 
and Bratislava, Slovakia. The cities will serve as comparative 
subjects for research on urban data, social systems and ecology 
within the built environment. The studios start from a position 
that buildings should respond to forces of environment as well 
as social systems, structuring biotic and abiotic resources to 
support biodiversity. The dynamic visualization and modeling 
of these forces is critical and the studios will use custom 
developed modeling and visualization tools and use a scenario 
based design methodology.

Our studio will be embedded in a town near Pittsburgh and 
will design housing and the hillside landscape adjacent to a 
historic brewery building. Proposals will build on previously 
completed ecodistrict planning and will engage community 
residents and offi cials. Water and working landscapes will be 
the focus and, taking cues from Eames’ Powers of Ten, the 
studio will examine causality between different scales, from the 
region, to the watershed, to the site and building levels.

We will experiment with custom designed parametric modeling 
tools that aid our decisionmaking about the relationship 
between land, water, and human occupancy and will develop 
designs that question the potential of that relationship. We 
will also question the potential of the tool and be refl ective of 
our workfl ow and how it is necessary augmented or affected 
by the tools we use. Lastly, we will defi ne the relevance of our 
methods for community informed design.
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At the discretion of the studio instructor, students may work in 
groups of two on their studio design project. Other work will be done 
individually or in groups per assignment. 

Studio lectures and departmental lectures are a required part of 
the coursework.  Studio faculty and guests will present lectures, 
workshops, or host discussions.  Subjects will include topics of 
importance to the students’ planning of their projects,. Lectures will 
be given during studio time and some after hours visiting lectures 
may be required. Consult the department e-calendar for information 
on departmental lectures. 

The studio will take occasional fi eld trips. Transportation is the 
responsibility of the student. Car pools and Zip Cars are the most 
convenient ways to reach our sometimes remote destinations.

Readings will be given in hard copy or available on Blackboard for 
the use of students in this course.  The readings are meant to assist 
in developing an understanding of the material and are a required 
part of the coursework. 

Work for the semester is required to be documented and posted 
electronically per the departmental requirements.  Specifi c 
information on this assignment will be given later in the semester.  
All interim assignments are to be submitted electronically per the 
required format.

This course is planned so that students and faculty can perform 
within a schedule and without imposition of this course on others.  
To prevent confl icts, students are asked to plan their time so that 
they can complete the requirements and assignments of the course, 
and to inform instructors when confl icts with other courses are 
impending.  It is the student’s responsibility to coordinate the studio 
schedule with the demands of other classes and to notify the studio 
instructor one week in advance if any alteration of deadline is to be 
considered.

A semester long schedule is provided to give a general workfl ow 
for the semester and to identify major milestones. The schedule 
is subject to change. In general, it will assist you in completing 
the work for your course and therefore adherence to the schedule 
is important.  Your instructor may refuse work which is submitted 
beyond the time it is due or may penalize late work as deemed 
appropriate.  A student may not be permitted to pin up for review if 
the project submitted is incomplete or tardy.  

Policies
Schedule
Cheating

Studio 
Attendance
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Plagiarism, cheating and disrespect for the work of others will not 
be tolerated in this course.  Individuals caught engaging in any of 
these activities will be penalized per the University policy, which 
may include grade penalty, failure of the course or expulsion from the 
university, depending on the severity of the infraction.

The studio environment is the most important tool in your learning 
experience.  As such, it should be kept clean and free of debris during 
class.  During lectures or other presentations, there is no use of cell 
phones, computers or any other sound emitting or electronic device 
except as needed for the assignment.  There should be no audible 
equipment in studio during class time.  No spray painting is allowed 
in the studios at any time and may be grounds for expulsion if found.

Attendance is required at all studio sessions.  Per course policy, three 
unexcused absences will lead to failure of the course.  If an absence 
is unavoidable and can be anticipated, inform your instructor of the 
situation as early as possible.

For the purpose of reporting a fi nal grade to the Registrar, your 
instructors will use the university’s classifi cation system.  

A grading rubric may be used by your instructor.  All criteria for 
evaluation is shared on each assignment and is the basis of the 
rubric.  The rubric may be shared in advance and is at the discretion 
of the instructor.

At mid-semester, the grade is based on the results of the design 
problems up to that point.  Note that the fi nal grade is not an 
average of graded assignments over the course of the semester 
(mid semester grade) but is an assessment of the fi nal project.  It 
is expected that the fi nal project will evidence skills and concepts 
learned through prior assignments and as such, represents your 
understanding of the course material.  Your instructor will report to 
each student on his or her progress.  In the event that members of 
a team do not perform at comparable levels, instructors may give 
different grades within a single project team.

Grades of “Incomplete” are granted only for legitimate extended 
emergencies (with evidence) as stated in both the school handbook 
and the university handbook. Likewise, no work may be submitted 
after the completion of the published deadlines at the end of the 
semester as a means to improving one’s grade. 

Assessment of the course through a midsemester evaluation 
and faculty course evaluations (FCEs) are useful to the future 
development of this course.  Responses are expected to be open and 
professional in tone. 

Qualifications for grades are as listed 
below:

Performance of superior quality; 
intellectually, formally and technically. 

There is clear evidence of genuine talent 
and architectural insight. Reserved for 

work that evidences the course goals in a 
professional and timely manner.

Performance of good quality that has 
aesthetic merit and technical competence, 

although some problems are noted. 
Work reflects a solid commitment to the 

learning process and an understanding of 
the issues.

Performance of acceptable quality that 
meets the basic goals of the exercise, is 

presented in a complete manner and does 
not contain serious errors of judgment or 

omission.

Performance of inferior quality that may 
reflect a conscientious effort on the part 

of the student, but contains many serious 
errors of judgment, lacks aesthetic skill 

and/or is incomplete in presentation. The 
work did not meet the instructional goals 

in several areas.

Performance that is seriously deficient in 
merit and effort. Given to those projects 

that reflect a lack of class attendance, 
significant incompleteness and/or lack of 

interest in the subject material

Evaluation

a

b

c

d

r



5
FLOW STUDIO studio syllabus

48.400

Housing occupancy issues as related to site organization
unit design and configuration, site/building relationships, building systems 
relationships
Housing resources
Flow modeling
Technical systems research
Site base model (physical and rhino)
Waterflow performance modeling
Unit configuration and module design
Site configuration test fits

SITE

Watershed concepts and town of Millvale
Watershed fundamentals, causality and connectedness, rational method, CSO
Matt Graham, model
CSO websites
Floodplain legislation
GIS 101
Watershed model (physical)
Chapter

WATERSHED

Interior/exterior relationships, building systems
unit design and configuration, building systems design
Housing resources
Technical systems research
Building performance modeling
Unit design refinement
Systems design
Performance modeling

BUILDING

Landform and water, set context of studio location and focus, regional scale
Powers of 10,  water issues 101, scale of influence and action, modeling tools, knowability
EPA documents on climate change
Regional model (physical)
Chapter

REGION

Focus:
Lectures:

Resources:
Assignments:

Focus:
Lectures:

Resources:

Tool:
Assignments:

Focus:
Lectures:

Resources:

Tool:
Assignments:

Focus:
Lectures:

Resources:

Tool:
Assignments:

104

102

101

106

WORKFLOW OVERVIEW

FLOW STUDIO powers of 10
Carnegie Mellon University | Fall 2014
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READINGS (partial list, early semester)

HOMELAND

The Spectator and the Topographical City, Martin Aurand (chapter)
Site Matters, Carol Burns (chapter)
“Four Trace Concepts in Landscape Architecture,” Christopher Girot

WATERFLOW

“Pittsburgh Floodplain Legislation,” draft
“Combined Sewer Overfl ows and the Consent Decree,” 
[http://www.alcosan.org/WetWeatherIssues/tabid/73/Default.aspx]
“An Explanation of CSOs” 
[www.cityofbremerton.com/content/csoreductionprogram/SWF/combined.html]
Textbook of Limnology, Gerald Cole

PATTERNS & REPRESENTATION

Projective Ecologies, Nina Marie Lister and Chris Reed
Representing Landscapes: A Visual Collection, Nadia Amoroso
Powers of 10, Charles and Ray Eames
Visual and Statistic Thinking: Displays for Decision Making, Edward Tufte
Dynamic Wind Map [http://hint.fm/wind/]
Earth From Space, Nova Episode, PBS 
[www.pbs.org/wgbh/nova/earth/earth-from-space.html]

RESILIENCE AND CLIMATE CHANGE

“Resilience Thinking: Integrating Resilience, Adaptability, and Transformability,” Carl Folke
“Climate Change Impacts and Solutions for Pennsylvania,” Union of Concerned Scientists
“Earth System Research Laboratory: Regional Modeling” 
[www.esrl.noaa.gov/research/themes/regional/]

FLOW STUDIO powers of 10
Carnegie Mellon University | Fall 2014

* 
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system landform and water 
and nested scales of 
time

infrastructure systems 
(water, related to 
transport, etc.) and 
development patterns

site systems for 
resource management 
above and below 
grade

occupancy systems 
(domestic and 
process water)

REGION

SCALES OF INFLUENCE A CONTEXT FOR RESILIENCY

WATERSHED/ 
MICROREGION

SITE BUILDING

variable

administrative 
scale

climate change 
projections

climate change, 
resiliency planning

topographical and flow 
dynamics
M. Graham’s model, 

floodplain legislation, 
Consent Decree

program,
site organization

zoning, environmental 
requirements

activity + use patterns, 
form finding

building code

demonstration
(data+tool)

50-100 years and 
beyond, glacial, 
predictive models

10-50 years 
development, base 
and event flow tied to 
land use

<10 years, base flow 
and event flow per site 
organization 

seasonal, diurnal, base 
flow and event flow per 
occupant load

representation aerial photographs, 
contour signatures, 
mapping, 

GIS based water model rhino based water 
model

rhino form/attributes 
building systems 
model

FLOW STUDIO powers of 10
Carnegie Mellon University | Fall 2014

106 104 102 101
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 John Ormsbee Simonds Landscape Architecture, Fourth Edition
 S. Strom and K. Nathan Site Engineering for Landscape Architects
 J.W. Thompson and K. Sorvig Sustainable Landscape Construction
 May Theilgaard Watts Tree Finder

 Carol Burns Site Matters
 J.B. Jackson The Necessity for Ruins 
 G.A. Jellicoe The Landscape of Man
 Kevin Lynch Image of the City
 Kevin Lynch Site Planning
 Ian McHarg Design with Nature
 James Corner and Alex Maclean Taking Measures Across the American Landscape
 Simon Swaffield Theory in Landscape Architecture

 Virginia McLeod Detail in Contemporary Landscape Architecture 
 Edward Ford The Details of Modern Architecture, Volumes 1 & 2 
 Kenneth Frampton Studies in Tectonic Culture
 Juhani Pallasmaa The Eyes of the Skin: Architecture and the Senses 
 Edward Allen and Joseph Iano The Architect’s Studio Companion

 Flint, Harrison     Landscape Plants for Eastern North America
 Harris, Charles W. Time Savers Standards for Landscape Architecture   
 Hightshoe, Gary Notice Trees, Shrubs and Vines for Urban and Rural
 Landphair, Harlow C. Landscape Architecture Construction
 Little, Elbert L. The Audubon Society Field Guide to North America
 Lynch, Kevin Site Planning
 Munson, Albe E. Construction Design for Landscape Architects
 Robinette, Gary Off The Board/Into The Ground
 Strom, S. and Nathan, K. Site Engineering for Landscape Architects
 Walker, Theodore Site Design and Construction Detailing
 White, Edward T. Site Analysis: Diagramming Information for Architectural Design
 Zion, Robert Trees for Architecture and the Landscape

 Nadia Amoroso Representing Landscapes: A Visual Collection
 Robin Evans Translations from Drawing to Building and Other Essays
 Edward Tufte Visual and Statistical Thinking: Displays for Decision Making

Landscape Theory

Materials + Techtonics

Landscape Construction + Planting

Professional References

Drawing + Representation

Recommended resources
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GRID one
GRID two
GRID three

This semester we will be working collaboratively and comparatively and, taking cues from 
Eames’ Power of 10, we will be looking at things at different scales. As a means of orga-
nizing our production and providing a visualization of our individual and collective efforts, 
we will use a grid as an graphic device. Each of the following assignments will be done in-
dividually, with a review in a gridded collective.  While all of these have a physical artifact 
you will be constructing, we will be compiling these electronically at various points in the 
semester, so please keep photo documentation and fi les from all work.

GRIDone homeLAND

You will be given material in class with which to construct a topography of your home-
land. It must be done on a 12x12 cardboard base and must reach to all 4 edges. Scale, 
content and other decisions result from the author’s thoughful consideration of the key 
word.
Reading: “Resilience Thinking: Integrating Resilience, Adaptability, and Transformability,” 
Carl Folke
Due: end of class Wed, refl ection essay (1 paragraph, 250 words or less) due 3 Sep, print-
ed on 12x12 paper, Din font, 10 pt, centered on page, with 4” margins on left and right.

GRIDtwo REPRESENTING FLOW AND CHANGE

Find 4 images of projects, artifacts, or tools that visualize or are representations of fl ow 
and change. It may be within an architectural, art, or even scientifi c context. You must 
fi nd the example compelling and informative (visually or sensory) and be able to speak 
to the background of the example. If the example is large, your image may be a partial or 
cropped image that demonstrates the salient aspects of the greater whole. Print in color 
at a 6x6 inch size and mount to conservation board, each image separate.
Reading: “Parallel Geneologies,” Lister and Reed
 Projective Ecologies, order the book asap ($23-25 on Amazon)
Due: in class on Friday, refl ection essay (1 paragraph, 250 words or less) due 3 Sep, 
printed on 12x12 paper, same specifi cations as above

GRIDthree HOMEland

Find 4 houses that have a distinct relationship to landscape or landform. Be prepared to 
speak to your example. Choose one image that represents your understanding of this rela-
tionship and bring additional back up material on 11x17 to explain the project in greater 
detail. Print one image from each project (4 projects=4 images), in color at a 6x6 inch 
size and mount to conservation board, each image separate. 
Reading: “Four Traces Concepts in Landscape Architecture,” Christopher Girot
Due: in class on Friday, refl ection essay (1 paragraph, 250 words or less) due 3 Sep, 
printed on 12x12 paper, same specifi cations as above

FLOW STUDIO powers of 10
Carnegie Mellon University | Fall 2014
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GRID four
GRID five

GRIDfour REGION

To understand the region that provides the context for Millvale, we will construct a 36x36 
model that represents the important topographical features of the landscape. Methods 
and materials, as well as content will be discussed during studio and will result from our 
discussions for previous grids and your additional research.
Reference: Design With Nature, Ian McHarg. Book and lecture.
 Other sources on PA geology, landform, etc.
Due: interim review due 3 Sep, interim review Sat 6 Sep, Final due Wed 10 Sep.

GRIDsix WATERSHED

We will have a guest, Matt Graham, to demonstrate his tool and visualize data for us to 
better understand watershed and regional issues. Resulting from this demonstration, we 
will construct a 36x36 model that represents important features of the watershed. Meth-
ods and materials, as well as content will be discussed during studio and will result from 
our discussions for previous grids and your additional research.
Reading: Textbook of Limnology, Gerald Cole
 Other sources on watershed issues.
Due: same as above

FLOW STUDIO powers of 10
Carnegie Mellon University | Fall 2014
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GRID six

GRIDsix MODULE

We will begin our investigation into our site by examining a domestic environment that is based 
on multiple units.  You will be given an existing unit plan (without a context.) Create a typology 
of configurations of 2, 4, and 8 units. Note there may be multiple configurations possible with 
each unit count. For example, you may find 3 compelling ways to configure 2 units, thus you will 
have (3) 2 unit configurations.  Construct a typology grid of these configurations. Set them up on 
a grid, with each configuration approx 6”x6” in size, label, and plot.
With a partner, compare and contrast your configurations. Consider each configuration as a series 
of nested behavior settings. What possibilities emerge for identity, privacy, sharing, defensibility, 
outdoor settings, indoor experiences?  from each unit type and configuration? 
From your set, choose one promising 2,4 and 8 unit configuration and diagram the characteristics 
above and be prepared to discuss these units in class.

TEST FIT
From the material you learned in the flow tool workshop and your current understanding of the site 
topography, water flow, and other information gleaned from our site visit, maps and other sources, 
test fit these configurations on the site. The total number of units shouold be no less than 16 
units. 

FLOW STUDIO powers of 10
Carnegie Mellon University | Fall 2014

base site plan

base site plan

contour drawing,  
building massing 

flow line analytic

site plan

site plan

site plan

site plan

site plan

site plan

x2 x4 x8

unit

occupancy diagrams

public-semipublic-
private
movementx2

x4

x8
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PRECEDENT UNITS

THE RULES:

UNITS ARE ASSIGNED TO STUDENTS IN  
ALPHABETICAL ORDER BY LAST NAME. 

CONSIDER THE ZONES OF THESE 
HOUSES.

FOCUS ON GROUND PLANE 
RELATIONSHIPS BUT ALSO CONSIDER 
HOW UPPER LEVEL MASSING RELATES.

YOUR OPENINGS (ENTRIES, WINDOWS, 
ETC.) MAY DIFFER FROM THESE 
EXAMPLES. CONSIDER, DEPENDING ON 
THE MODULE ORGANIZATION.

REDRAW THE PLANS. SCALE HAS BEEN 
ESTIMATED. USE THE ESTIMATED 
DIMENSION ON EACH UNIT SET TO 
ESTIMATE OTHER DIMENSIONS. ADJUST 
IF NECESSARY.

~36’
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UNIT A

UNIT D

UNIT B

UNIT E

UNIT C

NOTE: USE THESE 
DRAWINGS AS A 
BASE TO REDRAW 
THE UNIT PLANS. 
SCALE IS CONSISTENT 
WITHIN EACH UNIT 
DRAWING SET. USE THE 
ESTIMATED DIMENSION 
TO CONSTRUCT 
DRAWINGS.

~32’~26’~30’

~36’ ~32’
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UNIT F

UNIT I

UNIT G UNIT H

NOTE: USE THESE 
DRAWINGS AS A 
BASE TO REDRAW 
THE UNIT PLANS. 
SCALE IS CONSISTENT 
WITHIN EACH UNIT 
DRAWING SET. USE THE 
ESTIMATED DIMENSION 
TO CONSTRUCT 
DRAWINGS.

~28’~20’~40’

~30’+8’
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UNIT J NOTE: USE THESE 
DRAWINGS AS A 
BASE TO REDRAW 
THE UNIT PLANS. 
SCALE IS CONSISTENT 
WITHIN EACH UNIT 
DRAWING SET. USE THE 
ESTIMATED DIMENSION 
TO CONSTRUCT 
DRAWINGS.

~22’ COURT ~34’
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FORM LOGIC UNIT
STRONG INFLUENCES
Entry
Openings
Shared walls
Zones
Internal or structural grid
Massing
Relationship to grade
Views
Directionality
Shared space
Indoor/outdoor relationships
Cultural/community implica-
tions
Identity/ownership
Hierarchy
Scale
Sectional qualities

WEAK INFLUENCES 
Different unit types
Climate
Access
Context
Site circulation

FORM LOGIC SITE
STRONG INFLUENCES 
Slope
Position
Manipulating flow of air, water, activity
Degree of land modification
???

GRID 6, v2.0
GRID 6, v1.0 allowed us to explore the 
formal implications of the unit and 
to begin to apply it to site. In the next 
round, v2.0, we will revise our initial 
unit configurations, emphasizing 
exterior space and the internal logic or 
zones of each unit. We will also build 
our site influences list with another 
round of speculation.

top row: Building base plan, bulding 
section or 3d if done, parti or colored 
analysis drawing. 2 color limit, 
multiple gradients allows but restraint 
is encouraged

x2, x4, x8 rows, 6x6 grid: Revisit 
operations and revise and/or add using 
the criteria discussed or new criteria 
that emerge. 

flow models: Same requirements as 
before, baseline conditions, 2x, 4x, 
8x, configurations. Include entire site. 
Include contour drawings and flow 
diagram. Color buildings red-orange. 
Let’s make these 18”x18” to be legible.

Coordinate with your colleagues 
to develop a similar appearance to 
the presentations, including font, 
label conventions,, etc. Select a 
studio standard from successful v1.0 
conventionsNOTES 10 Sep 14  Grid 6 v1.0

base site plan

base site plan

contour drawing,  
building massing 

16 units min.16 units min. 16 units min.

flow line analytic

site plan

site plan

site plan

site plan

site plan

site plan

x2 x4 x8

unit

x2

x4

x8
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FORM LOGIC UNIT
STRONG INFLUENCES
Entry
Openings
Shared walls
Zones
Internal or structural grid
Massing
Relationship to grade
Views
Directionality
Shared space
Indoor/outdoor relationships
Cultural/community implications
Identity/ownership
Hierarchy
Scale
Sectional qualities

WEAK INFLUENCES 
Different unit types
Climate
Access
Context
Site circulation

FORM LOGIC SITE
STRONG INFLUENCES 
Slope
Position
Manipulating flow of air, water, activity
Degree of land modification
???

NOTES 10 Sep 14  Grid 6 v1.0

GRID seven

GRIDseven SITE

We will continue our investigation into our site by creating a series of site 
analyses that increase our understanding of the physical and phenomenological 
qualities of our site. 

SITE ANALYSES
Create a grid of site analyses that inform the studio and site visitors about the 
key criteria that may influence your design decisionmaking (see Form Logic lists). 
Distill the list during studio and discuss conventions. Site analyses should include 
the site boundary as needed and should be a minimum of 18x18”.

SITE MODEL
Construct a 36x36” site model that will be a working site model to test 
alternatives for the studio. Identify the scale at which the site fits into the 36” 
model. How large are some of your test fits? What does the model show? Construct 
the model as a working model, able to be manipulated. One model for the studio.


