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4.3 DsE Environments for Producibility

The DsE concept of an environment for building software-based products extends the 
concept of an abstraction-based environment toward realization of the producibility 
vision. The development and use of a product family targeting customers in a specified 
coherent market expresses the abstraction on which a DsE environment can be built.

{relate to the Producibility objective}

The Nature of a DsE Environment

A DsE environment is a means for the realization of instances of a product family that 
targets the current and future needs of customers in a coherent market. Such an 
environment supports the performance of a comprehensive DsE process (described in 
Chapter 3) that includes program management, domain engineering, and product 
manufacturing.

Program Management

The focus of program management is to prescribe business objectives for a targeted 
market in which product manufacturing projects can be initiated. This element of the 
environment provides for unified direction and monitoring of domain engineering and 
product manufacturing projects.

Domain Engineering

The focus of domain engineering is provide the means with which product 
manufacturing projects can build instances of the product family associated with a 
targeted domain. This element of the environment provides the means to institute an  
appropriate product manufacturing process with associated domain-specific content—
all elements of a product model in adaptable form according to the deferred decisions 
for the domain—sufficient to derive customized product models.

Product Manufacturing

The focus of product manufacturing is resolution of deferred decisions to characterize 
the product model that defines a needed product. This element of the environment 
provides the ability to build a product that, consistent with resolved decisions, will 
provide capabilities that are a sufficient fit to actual customer needs:
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• Planning and coordinating a project for the incremental and iterative 
manufacturing of a product that best approximates  thecustomer’s actual needs

• Specifying one or more (partial or complete) candidate product models 
(alternative resolutions of the domain decision model) including the product’s 
operational environment

– Specifications and documentation

– Source/object code and installation materials (device specifications are input 
to computer-aided manufacturing/fabrication: factory, assembly line, 
machine tools, robots, 3d printers) {DsE subsumes CAD and integrates CAM 
capabilities}

– Evaluation materials and infrastructure

• Comparatively evaluating the alternative product models for best fit to 
behavioral quality criteria according to current customer needs

• Delivering the product (hardware, software, user guidance) derived from the 
selected product model, configured for alignment with customer operational 
platform & process, initiating logistics and user orientation, training, and support

The MetaSyn™ Tool Family

DsE envisions a family of tools supporting metasynthesis for the formulation of a 
product family and the mechanical derivation of instances. This family has two primary 
subfamilies—for processing text-based content and for processing graphics-based 
content. The instances of each subfamily differ primarily due to notations used in 
defining the family. These tools provide the essential capabilities needed in a DsE 
environment to represent a product family and to derive customized instances of that 
family.

The original realization of a tool for metasynthesis, the MTP (metaprogramming text 
processor) tool, operates on a text-based representation of product model content 
embedded with constructs for adapting that content (as discussed in Section 4.1). This 
text-based form also provides the underlying mechanism for operating on a graphics-
based representation of product model content in the MGP (metaprogramming 
graphical processor) tool.
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An MGP tool has two elements:

• the means to perform domain engineering to formulate a product family, 
including the decision model that characterizes the differences among derivable 
products and

• the means to perform product manufacturing primarily in terms of completing a 
product specification that resolves the decisions sufficient to identify a specific 
customized instance of the product family.

An MGP element for product manufacturing presents decisions to the product 
developer for resolution. A partially or fully resolved decision model represents a 
product specification that, applied to the product family representation, derives a 
customized product model.

A Family of DsE Environments

In recognizing that all DsE environments would be similar in purpose and capabilities, 
differing in large part due to differences in provider programs’ objectives and market, 
an envisioned set of such environments can be construed as a product family and built 
as such. Viewing an envisioned DsE environment as itself a product, and with DsE as a 
methodology for representing a family of similar products and building customized 
instances, it is appropriate to apply DsE to building customized DsE environments.

Whereas building a “universal” environment to support building any arbitrary product 
is not likely to be a cost-effective undertaking, a sensible alternative has been to define a 
generic infrastructure with associated customizable aspects onto which a product 
family for a targeted domain can be superimposed.

In the conception of abstraction-based environments, it was envisioned that a domain-
specific environment could be built as an extension of a generic environment for 
specification and derivation of a product (Figure 4.3-1). Such a generic environment 
could in fact be the basis for multiple domain-specific environments with 
customizations in terms of the concepts, design, and realization of products appropriate 
to distinguishing among different domains
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Figure 4.3-1. A Conception of a Layered DsE Environment 
(to be revised)
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