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The theme | would like to explore at the workshop is how i nfornmation
about the design of a software system can be used at _run_tine_ to

i mprove the systenis usability, reliability, and adaptability. Froma
phi | sophi cal point of view, | see this as an exanple of "reflection",
i.e., we are tal king about an architecture in which a systemincludes a
(possibly partial) nmodel of itself. Mre anthroponorphically, one could
al so call such systens "self-aware". |In general, whether in artificia
intelligence or biology, systems with reflection or self-awareness are
considered to be on a higher functional plateau than systens without.

To ground these abstractions in a sinple exanple, consider a snall,
interactive FTP programwi th a graphical user interface. Normally, the
run-time state of such a programincludes only the name of the host, the
file being transfered, the transfer node, etc. | think we would al
agree, however, that during the creation of the FTP program the

desi gner possessed, either explicitly or inplicitly, a much richer

i nformati on structure, which included an understanding of the task for
whi ch the program was expected to be used, and how the operations in
that task map onto particul ar graphical elenents (buttons, check boxes,
etc.) inthe interface of this program |[If this design information was
available at run time, the FTP program coul d, for exanple, give a novice
user a denonstration/tutorial on howto use it. In fact, we have

i mpl enented a prototype tool franmework which does exactly this, and used
an FTP programas the illustration [1].

Notice that the systemin this exanple uses design information at run
time, but not to _nodify_ itself---only to explain itself. Design

i nformati on can, of course, also be very useful for nodifying

(adapting) a systemat run tinme, such as automatically integrating new
conponents, adjusting to changes in the conmputing environnent, etc.
Usi ng design information in this way contributes to the goal of what has
recently cone to be called "self-healing" or "autonom c" software [2].
In fact, in such a future vision, the distinction between "design tinme"
and "run tinme" may beconme obsol ete.

One of the key challenges, | believe, in undertaking a successfu
research program along these lines, is howto choose appropriate
"l aboratory nmodel s". Clearly, the problens this workshop addresses are

the problens of very large software-intensive systens. Unfortunately,
doi ng research with such |large systens often nakes true innovation
i npossible. At the other end of the spectrum the FTP program exanple



above is nuch too small to be of serious interest. Finding the right
m ddl e ground in size, and an advantageous application domain, will be
the first order of business.

My background is quite relevant. | was co-Pl of the Progranmer's
Apprentice project [3] at MT, in which we explored how to capture and
use design know edge during the software devel opnent process. 1In a
sense, the thene discussed here is a |ogical extension of this work to
the run tine. More recently, | have been working on human-conput er

col | aboration [4].

If there is going to be a "break out" group at the workshop on the thene
| have discussed here, or on the related thenmes of autonomic or self-
heal i ng systens, | would especially |like to participate and/or help to

| ead.
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