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Abstract

Web applications exemplify the need for generative pro- jsp
gramming techniques in part due to the many languages, ar- e
tifacts, and groups of developers involved. Some problems
remain, including those that that arise from the interplay favascript \
with versioning. This paper proposes addressing these prob ] struts

lems with structured program transformations, and exglore ~ \ \‘
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a framework for the co-evolution of platform artifacts and
the models that generate them.
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Web application platforms are plagued $gaffolding— ar-
tifacts in many different languages which must be synchro- i £ kY \ —
nized. During application evolution, these scattered depe ide h! sq! hibernate
dencies provide abundant opportunities for amplifying hu-
man error. The simplest example of such a dependency is the
name of JSP files, which are referenced in numerous XML Figurel. References Among Platform Artifacty ... Py
descriptor files, in addition to the filesystem'’s refereriig-
ure 1 illustrates the variety of artifacts and their sharfd r
erences.

A common method of dealing with the problems posed by 2. Research Problem
scaffolding is generating source code fralmmain specific 2.1 Model-Driven Co-Evolution
language¢DSL9 designed to succinctly model the behavior The yse of structured refactoring has been shown by Mol-
of the system. One variant of code generation from a DSL is hadoRef [4] to aid program merging, history preserva-
known asmodel-driven software developmgMDSD). tion, and understanding of evolution. Languages for defin-

For a given instance of the DSI, and a set of platform  ng refactorings in other languages such as JunGL [6] are
artifactsP,; . . . Py, the generation of artifacts from can be a promising way to implement efficient, correct program

thought of as a function called “project: transformations. They demonstrate the usefulness of autho
, ing refactorings and other common evolutionary stepmmas
< Py...Py >= project(D) dogenougwithin the same language) transformations apart

from any particular usage. The same issues arise when refac-
toring the DSL.

Platform artifacts which are always generated from the
DSL will escape these problems. In general, however, some
of the platform artifacts will contain non-derived informa
tion. In those cases, structured transformations offer the
same benefits that they do to any versioned artifact.
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This solves many of the problems posed by scaffolding,
but it leaves others.



Helsen [7] identifies a set of requirements for model
D' =7(D) transformation languages and discusses some challenges,
especially those of bidirectional model-to-model langggag
Czarnecki and Helsen [3] catalogue and classify several
To address the need for structured transformations, atransformationlanguages, including OMG's QVT at the AT-
function evolve computes a set of transformations for the LAS group’s ATL [1]. Jouault and Kurtev [5] discuss the
platform artifacts such thatolve(r, D) applied to the plat-  differences between the two.

< P|...Py >=project(D")

form artifacts is the same asoject(r(D)). Initial development of the artifact-level and DSL-level
program transformations managed byé¢helve andcoevolve
D' =7(D) functions is with the ATL suite of tools. Two transformatgn
of low complexity are implemented first: Rename Variable,
<T1...7TN >= evolve(T, D) and Add Variable. These transformations are simple enough

to be present intact in a large subset of the platform lan-
guages. A third more complex transformation, Replace As-
2.2 Platform-Driven Co-Evolution sociation By Attribute, applies to the DSL and several plat-
form artifacts.

Pv’ = Tz(R)Vﬂ
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Another difficulty of MDSD is support for editing arti-

facts downstream from Fhe DSL. ObjchReIatlonql Mapping 4. Goalsand Evaluation

(ORM) tools such as Hibernate demonstrate the importance . o S

of propagating changes from either side of the map. This The primary goals are the feasibility and applicability of

ability is often referred to asound trippingin ORMs. An-  Structured co-evolution as framed by thelve andcoevolve
tkiewicz and Czarnecki [2] discuss the importance of round- functions. The applicability of the approach is relativéfte
trip engineering as it applies to complex Eclipse API’s. quality of the platform, the quality of the DSL, and the esxten

JSP pages are examples of artifacts that include both geni© which the provided solutions offer benefits under reialist
erated code such as forms as well as developer-written codechange scenarios. The highest priorities are expansidreof t
The generated parts are placed withirotected regions DSL to exercise more of the platform, and the implementa-
making them either read-only or modifiable in a limited way. tion of more transformations.
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