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LEAD: The Design and Implementation of a Language
for Constructing Dynamically Adaptable Software

NoRIKI AMANOt and TAKUO WATANABE!

A system has dynamic adaptaebility if it can adapt itself to dynamically changing runtime
environments. As open-ended distributed systems and mobile computing systems have spread
widely, the need for software with dynamic adaptability increases. We propose a model of
software with dynamic adaptability and, we designed and implemented the language LEAD
which constructs the model. The basic idea that we introduce the mechanism which changes
procedure invocations dynamically depending on the states of runtime environments. The
dynamically adaptable software based on the model is realized as a meta-level architecture,
and it separets the codes of dynamic adaptability from the codes of primary subject domain
in the software. LEAD provides the mechanism as a language construct and, the dynamically
adaptable software in LEAD forms meta-level architecture. Using LEAD, we can realize the
followings: 1) the highly extensible dynamically adaptable software, and 2) the introduction
of the dynamic adaptability to the existing software.
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Monolithic Adaptable Software

(Domain Codes) || [Base (Domain Codes)
S e i Genaric Procedure Call

Dynamically Adaptable Software

switch (env) {
case state1:

procedure; Metalll pispatch Module |
| case siate2: ; i (Strategy) e
if conf == normal then F
procedure2; : Generic Procedure
else if conf == special then
procedure3;

iaicCond}

Dispatch Conditions
Actual Runtime Codes

H1 BWEETREEY 7 Py TEFN
Fig. 1 Dynamically adaptable software model.
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Dynamically Adaptable Software
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Fig. 2 The architecture of dynamically adaptable
software.
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Table 1 Part of environmental elements for hardware

configurations.
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(Name) = (BHTHEL)
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Fig. 3 The constructs of generic procedure.
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Fig. 4 The constructs of method.
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Fig. 5 The priority number and its calculation.
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Fig. 6 The dynamically adaptable text editor.
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