MBL 549E Special Topics in Architectural Design Computing
Topic of Fall 2026/2027: Advanced Computer Programming in Architecture
Abstract ― This elective course builds upon the compulsory course MBL 531E Computer Programming in Architecture (Mimarlıkta Bilgisayar Programlama). Due to developments in architectural design technology in recent years, architects are routinely applying a programming paradigm known as dataflow programming, where the processing sequence arises implicitly from the availability of the data, in contrast to the paradigm of imperative programming, conventionally employed in general-purpose programming. Dataflow programming is the main machinery underlying the design paradigm known as parametric design, which has become the modus operandi of internationally leading architecture firms. It is also an infrastructural necessity for the design paradigm of computational design. In architectural design data flow takes places among multiple geometry-generation, analysis and transformation algorithms. The architect represents the data flow by means of a directed graph, where each algorithm is represented by a graph node. While the overall structure of design computing is amenable to dataflow programming, its graph nodes are compiled components implementing algorithms developed in advance by imperative programming. Due to the diversity of architectural design problems, an existing repertoire of components cannot contain all components needed to address a particular design problem. For this reason, in addition to dataflow programming, architects also need to be able to produce custom components through imperative programming that are tailored to a specific dataflow program at hand. 
The need to master and effectively combine two programming paradigms is particularly characteristic of computational architectural design. The same applies to the prominence of geometry-related classes and methods, as well as to the need to render both computational results and their intermediate stages in near-photorealistic quality and in real time. Therefore, as shown in Table 1, both the compulsory course MBL 531E and this elective are distinct from the undergraduate and graduate programming courses at our university in their integration of imperative and dataflow programming, as well as in their treatment of architectural geometry and design computing.
Table 1. Comparison with the undergraduate and graduate programming courses at ITU
	Course
	Imperative programming
	Dataflow programming
	Euclidean geometry computations
	NURBS methods
	SubD methods

	BLG 458E
	Functional Programming
	No[footnoteRef:1] [1:  	BLG 458E is primarily a functional-programming course; imperative programming is addressed for comparative purposes.] 

	No
	No
	No
	No

	BLG 460E
	Secure Programming
	No[footnoteRef:2] [2:  	In BLG 460E, programming through the imperative paradigm is not the subject matter; programming is addressed in the context of software security.] 

	No
	No
	No
	No

	BLG 449E
	Programming in Parallel and Distributed Systems
	No[footnoteRef:3] [3:  	In BLG 449E, programming through the imperative paradigm is not the subject matter; programming is addressed in the context of parallel and distributed computing.] 

	No
	No
	No
	No

	HBM 803E
	Object Oriented Programming Techniques
	Yes
	No
	No
	No
	No

	BLG 252E
	Object Oriented Programming
	Yes
	No
	No
	No
	No

	BLG 471E
	Programming Languages for AI
	Yes
	No
	No
	No
	No

	MBL 531E
	Computer Programming in Architecture
	Yes
	Yes[footnoteRef:4] [4:  	In MBL 531E, dataflow programming is treated in basic form, merely providing context for imperative programming.] 

	Yes
	No
	No

	THIS COURSE
	Yes
	Yes
	Yes
	Yes
	Yes



The compulsory course MBL 531E Computer Programming in Architecture treats imperative programming in the context of basic dataflow programming and introduces classes and methods for geometric primitives based on Euclidean geometry. That is, it teaches imperative programming for architectural design computing within a dataflow environment. In this elective course, this foundation is extended in three respects.
First, imperative programming is not merely used within the standard dataflow programming environment, but also to expand the programming environment itself by developing custom components that support an architect’s own design approach.
Second, dataflow programming is treated at an advanced level, including advanced data structures for architectural design, custom architectural objects, and cyclic dependencies in dataflow programs. The relevance of cyclic dependencies to computational design is demonstrated by analyzing a geometry-optimization algorithm in the context of dataflow programming.
Third, the scope of the classes and methods for geometry computation treated in MBL 531E is expanded to include the procedural generation and modification of Non-uniform Rational B-spline (NURBS) curves, surfaces, and solids, as well as subdivision-surface (SubD) modeling.

Topic clusters and thematic progression
1. Foundations of architectural design computing — Weeks 1–2
2. Advanced dataflow programming — Weeks 3–6
3. Dataflow programming environment development — Weeks 7–9
4. Procedural architectural geometry — Weeks 10–14

Weekly Program
	wk
	Content

	1
	Architectural Design Computing: computational design, parametric design, near-photorealistic rendering, and real-time visualization

	2
	Control-flow programming versus dataflow programming

	3
	Advanced data structures in dataflow programming: lists of lists, two-dimensional arrays, data-trees

	4
	The object concept in dataflow versus imperative programming

	5
	Custom data types for data-flow programming in architectural design

	6
	Cyclic dependencies in dataflow programs

	7
	An evolutionary algorithm for multi-objective geometry-optimization in the dataflow programming context

	8
	Integrated development environment (IDE) 1: customizing an existing data-flow programming environment for architectural design

	9
	Integrated development environment (IDE) 2: managing complexity in dataflow environment expansion

	10
	Procedural Non-uniform Rational B-spline (NURBS) geometry 1:  curves

	11
	Procedural NURBS geometry 2: surfaces

	12
	Procedural NURBS geometry 3: solids

	13
	Procedural SubD geometry 1: creation

	14
	Procedural SubD geometry 2: modification
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