
PhD in Computational Design  
(Course Requirements)	

Computational Design is the discipline for developing computational approaches to problems 
that originate in design — whether these relate to creation, presentation, analysis, evaluation, 
interaction, or aesthetic expression, albeit for real or imagined application, both perceived and 
conceived.  

 
Program requisites 

English 
§ Demonstrable proficiency in the English language  

Research methods in Computational Design:  
§ 48-727 Inquiry into Computation, Architecture and Design (9) 
§ 48-789 Shape and Computation (9) 

Computational Design Core:   
§ At least 4 courses (constituting a minimum of 48 units) 

Programming:  
§ An advanced programming course 
Note that 15-122 Principles of Imperative Computation (10) is a required pre-requisite for 
the program and does not constitute an advanced programming course, 

Independent Research  (constituting a minimum of 48 units of Satisfactory performance) 
 

Pre-requisite   Fall 
(36 units min) 

Spring 
(36 units min) 

 Years 2 
onwards … 

See the Master of Science 
in Computational Design 
curriculum 

 
Research Methods †    
(18 units)   

48-727 Inquiry into 
Computation, Architecture 
and Design (9) 

 
48-789 Shape + Computation 
(9)  
 

 

48 units 
minimum of 
satisfactory 
independent 
research  
↓ 
Game Plan 
↓ 
Qualifier 
↓ 
Proposal 
↓ 
Thesis Defense 

 
Programming 
experience equivalent 
to the following 
course: 
15-122 Principles of 
Imperative 
Computation (10) 
 

 
Computational 
Design Core ‡ 
(48 units min) 

Core 
(24 units)  
See page 2 

Core 
(24 units)   
See page 2 

 

→ 

Programming § 
(12 units) 

One from: 
15-150 Principles of Functional Programming (12) 
15-210 Parallel & Sequential Data Structures & Algorithms (12) 
15-213 Introduction to Computer Systems (12)  
15-214 Principles of Software Systems Construction (12) 
Or approved equivalent 

 

 
 

 
Elective Open Selection 

 

 
The courses listed above constitute the course requirement for the PhD in Computational Design program.   
Students may obtain waivers for certain courses previously taken provided equivalency has been or can be shown. 
 

 Residency The minimum required full-time residency for the PhD program in the School of Architecture is two years. 
Students who have graduated from the School of Architecture’s Master of Science in Computational Design program 
can count the time spent in that program towards the minimum residency period. 
Students are required to be enrolled full-time up to and including the thesis proposal phase. 
Certain students are legally required to maintain full-time status for the entire duration of the program, for example, 
international students on a visa.  See Graduate Handbook for rules and regulations. 

Curriculum 
	



 

 Prerequisites Students who are admitted into the program without adequate programming background must complete the 
prerequisite course, 15-122 Principles of Imperative Computation.  See the Master of Science in Computational 
Design curriculum. 
 

 † Research Method 48-727 Inquiry into Computation, Architecture and Design is a seminar course introducing Computational Design as a 
field of scholarly research and practice. Topics include theories and practices of computation as they relate to design 
and design thinking, fabrication, architecture, and the production of the built environment.  

  48-789 Shape + Computation is a course on research methods in computational design.  Students demonstrate 
through their course project the various aspects of a completed independent research effort. 

  However, should either of these courses not be offered, students may select a suitable alternative.  Any other 
alternative research methods course requires approval of the Program Chair. 
 

 § Programming  Students in the program must complete an advanced programming course, typically, one of 15-150 Principles of 
Functional Programming, 15-210 Parallel and Sequential Data Structures and Algorithms 15-213 Introduction to 
Computer Systems or 15-214 Principles of Software Systems Construction, or depending upon the students thesis 
topic an approved equivalent. 

Every student entering the PhD Program in Computational Design must take an advanced programming course. 
No waivers will be granted. 
  

 

 ¶  Independent Research Every doctoral student is required to demonstrate ability for research prior to candidacy.  48 units of satisfactory 
independent research is required before a student can take their qualifier examination.  Students are graded either S 
(satisfactory) or N  (unsatisfactory).  In the case of an N grade students, in consultation with their advisor must take 
corrective measures.   

  Students who enter the program after completing the Master of Science in Computational Design may consider the 
Master’s project to be equivalent to 36 units of satisfactory research provided they attained a grade of A- or better. 
 

 Game Plan The game plan specifies the student’s chosen area of concentration and an abstract of scope of work within that area 
and the list of courses taken. Each member of the student’s advisory committee signs off on the game plan. 
  

Qualifier, Proposal & Defense See Graduate Handbook for rules and regulations. 
  

 

Core courses provide students with proficiency in various or certain aspects of Computational 
Design. Core courses are selections from a combination of courses offered by School of 
Architecture Computational Design faculty or elsewhere, for example, by the Department of 
Civil and Environmental Engineering, Department of Mechanical Engineering, School of 
Computer Science, Human Computer Interaction Institute, or Robotics, etc.   

Approved (core) courses may vary from year to year. See the Master of Science in 
Computational Design curriculum for the list of current core courses. Owing to periodic 
changes to the curricular offerings, students may, under the advice of their academic advisor, 
and approval of the Program Chair, elect alternative courses to fit within this category.  
Student must submit all petitions for substitution of non-approved courses in writing through 
the Program Chair to the Graduate Program Committee for approval. 

All course numbers/titles and their schedules may be subject to change. Please refer to the School of 
Architecture Graduate Programs Website [www.cmu.edu/architecture] for the latest information. 

‡ Core 
Courses	


