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Objectives
Does projection editing reduce the environmental complexity
of building and maintain external DSLs?
• Explore

external DSL techniques for graph analysis.
• Evaluation of generative programming for DSLs.
• Evaluation of projectional editing for external DSLs.
• Implementation of a projectionally edited graph analysis
DSL with a multi-architecture generation.

Introduction
Software engineering is defined as applying the ideologies of engineering to software development. This area of engineering has
to take a holistic view of the environmental complexities to avoid
expensive development bottlenecks. The primary environmental
concerns include managing, scheduling, budgeting, maintenance,
unforeseen bugs, available tools, target architectures and the end
users technical literacy. (Mills, 1980).

As such, they are viewed as specification languages and programming languages. (Van Deursen, A., and Klint, P., 1998) The use
of DSLs offers a broad range of possibilities for analysis, verification, high-level domain specific optimizations, parallelization,
and transformation (Mernik,2005).
DSLs fall into two main categories, internal and external. Internal DSLs are built within a general purpose programming language (GPL). This method can reduce the time needed to implement the DSL though utilizing the features of the base language.
Although, internal DSLs are often constrained by the host languages syntactic flexibility. Alternatively, external DSLs can use
a fully custom syntax and therefore are able to be more concise
and expressive. Although, there is a larger development overhead though having to build a parser, provide a programming
environment, maintain the language and repeating functionality
of GPLs (Fowler and Parsons, 2010).

Language Workbenches
Language workbenches are the set of emerging language creation environments. Their aim is to address the environmental
complexity of developing external DSLs though including the
following features (Fowler, M., 2017):
• Freely

Figure 1: General production process model (Banker, 1987)

Figure 1 illustrates how the environmental complexity of software
development can have a detrimental effect on the time taken to
develop software. The environmental complexity is increasingly
becoming a concern in relation to software bottlenecking. Where
by, the growing demand for more complex software outstrips the
developers. (Banker, 1987) To date, various methods have been
developed to alleviate this bottleneck. The standard technique
is often a divide and conquer approach through levels of abstraction such as subroutine libraries; OO frameworks and component
frameworks. (Van Deursen, A., and Klint, P., 2000) Although, a
relatively recent approach is to develop domain specific languages
(DSLs).

Domain Specific Languages
DSLs are smaller languages targeted at a particular domain; they
are a way of controlling an abstraction. Fundamentally, DSLs
provide a high-level set of features that are closely aligned with
the problem domain, allowing an easier mapping of the developers conceptual model to the programming implementation. DSLs
are usually declarative in style.

define new languages that can be fully integrated with
each other.
• The language is stored as a persistent abstract representation.
• Language designers define a DSL in three main parts:
schema, editor(s), and generator(s).
• Manipulate a DSL through a projectional editor.
• A language workbench can persist incomplete or
contradictory information in its abstract representation.
Projectional Language Workbench

Projectional editors have four main advantages over parser based
approaches (Berger, T., Völter, M., 2016):
• IDE

extension
• Multi-notation composition
• Multi-language composition
• Multi-projection
This emerging technology suffers from issues of maturity. For
example, at the time of writing, there is no standard format for
the language storage representation, leading to problems with
"vendor lock in".
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Table 1: Comparison of language workbench features. Adapted from: (Gerbig,
R., 2017) (Erdweg, S., Völter, 2013)

Meta-Programming System (MPS)
MPS is an open-source projectionaly edited language workbench.
It has a rich feature set to support language development and
use. The structure of MPS and how the user can directly interact
with the system can be seen in Figure 3. It supports language aspects for concrete and abstract syntax, type systems, constraints,
transformations, plain text generation, Java template macro generation and features for IDE extension (jetbrains, 2017).

Figure 2: A comparison between a user interacting with a traditional parser
based editor and projectional editor. (Voelter, M., 2014)

Many real world languages and domain areas need a mix of textual, graphical, symbolic, tabular and mathematical notations.
This often isn’t achievable in traditional parser based IDEs. Projectional editors are an exciting form of language workbench.
The users actions directly manipulate the abstract syntax tree
(AST). Therefore, they can avoid the need to utilize parsers to
build an AST from a concrete syntax.

Figure 3: Structure of Jetbrains MPS (Campagne, F., 2014)

Previous research (Voelter, M., 2014) (Voelter, M. and Lisson,
S., 2014) has shown that MPS avoids the significant usability issues associated with previous projectional language workbenches. This is achieved through MPS’ flexible notation,

language composability, editor transformations, and editor DSL.
Table 1 shows a more comprehensive overview of the features of
MPS as compared to other standard language workbenches.

Conclusion and Future Directions
Projectional editing is a promising emerging area of research, enabling a multitude of new ways to help bridge the gap between
the conceptual model of a program and its implementation. This
is achieved through more closely trailering the language design
and environment to the domain itself. Future research will be focusing on experimenting and reviewing these techniques against
particular domain areas. These include:
• Evaluative

review of projectional editing and language
workbenches.
• Implementation and evaluation of a graph analysis
projectionaly edited DSL extending Green-Marl.
• Implementation and assessment of an ABM projectionaly
edited DSL.
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