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Note: now (June, 2008). The extreme flexibilitysdbed in this short
essay would be most valuable to an applicatiomswé vendor. It
would permit them to sell a single codebase andfsgatabase
schemas, and be able to accommodate the spegticements of
each customer without altering that codebase @etlsochemas, and to
develop and distribute new releases without alietive codebase or
schemas. It is, in fact, the recipe for a "univessédtware

application".

If "total cost of ownership" were ever taken sesiy enough to be
measured over the lifetime of a business applinattavould be
immediately apparent that much of this architectuoelld be cost-
justified many times over for in-house applicatiasswell.

The basic architecture which | propose will supodeclarative approach to
business software flexibility, consists of five éay.

The Core Layer.

First, there is a core layer, consisting of a hygféneric database schema
(tables, attributes, relationships), and procedtwdk and queries that
understand that core schema. At this point, thaldete schema is so generic
that it gives no indication what the actual bussnggplication is.

What “understand” means, in this context, is thatd¢ore code and queries
are compile-time bound to the core schema. But$iereere the flexibility
comes in: they are compile-time bouncdhhing more than the core

schema. Because they aren't written with an awarenesspfdata structures
other than the core schema structures, they wilkwth interpretations
and extensions of those core structures, withoutification.
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Figure 1. Layersof the Flexible Architecture.

The Specification Layer.

The second layer is a specification layer. It ssdlministrative component
of the business application. Through its scredressystem administrator
defines the business rules which specify the basiaeplication. These
business rules are stored in metadata tables.ulé® describe what kinds of
things (entities, object classes) the applicatiamages, how many attributes
each entity or class has and what those attritareebke, and what
relationships each entity or class has, and wiuaethelationships are like.
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The Interpretation Layer.

The third layer is an interpretation layer. At rime, the metadata tables are
read and interpreted, and this processes “flestiéshe core schemas. For
example, one day a business system might pernaiguioyee to report to
only one manager, and the next day it might peami¢mployee to report to
multiple managers. The “business as usual” waynplementing this
change would be to alter the database by creatireyvaassociative table,
change all affected code and queries, change scaeehreports, and
transform and re-load existing data—a processtyipatally would take
months. The declarative way of implementing thiarge is to sit down at a
screen, and change one row of one metadata taljeeeass that typically
would take a minute or so. No changes to the databehemas; no changes
to code; no transformation and re-loading of data.

The Business Layer.

The fourth layer is the business logic itself. daditional applications, this is
simply hardcoded, and the first three layers of #ichitecture do not exist.
In this architecture, however, what is hardcodembde capable of using
metadata to manipulate business objects whichudlyedefined only after
that code is written and compiled. All the metadatthe world won't do
much good unless the base code is intelligent dntugead it, interpret it,
and act on it.

This kind of code effectively modifies itself ain-time, by reading and
interpreting the metadata. For example, the codgn@xamine a table of
valid values for an attribute, in order to validateentry for it. If a new
value is added, then the next time the code iswtgdcinstances can be
created which contain that new value for thatlaute. To take another
example, the code is not compiled with a knowledligleow many attributes
characterize each entity or object class. Insteagyritten and compiled to
manage the attributes of any entity or class amiable-length list. And it
finds out how long this list is (how many attribsithere are for a particular
entity or class) and the data type and length ot @dtribute in the list, only
at run-time.
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The Presentation Layer.

The fifth layer is a new kind of screen and reg@sign. Categories of
things are displayed on screens through a Micrdsgftorer-like window,
usually on the left side of the screen. This lstsavigate a tree-structure of
types of things—entities or object classes. Thecttre may be a
supertype/subtype structueeg. a class inheritance structure. Or it may be
an aggregation structureg. a structure of containers and the things they
contain. Specific instances of things are displape@-by-one, as extendible
lists of attribute names and values. Relationshipeng specific instances of
things are displayed as lists, each of whose mesrdmersists of the name of
the type of relationship, and an identifier and earhthe related thing.

The advantage of this kind of Ul is that its coragiform does not need to
change if new entities or classes are added, gust&Explorer doesn’'t need
to change when new file folders are added. It damd¢sieed to change when
new attributes are added to an entity or classaumeit displays attributes as
a scrollable list, and discovers the length ofliste and the names of the
attributes in the list, at run-time.
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