A Refinement of the Rule That All Tables Must Contain
Business Keys.
Dr. Tom Johnston

Thus far, | have made a strong case for using sygenerated surrogate
keys in all tables, for also providing a businesyg for every table, but also
for keeping the two completely distinct. So it n@yme as a surprise that in
Figure 38 (for the first time), | have tables whad not have business keys.
So why do some have them and others not?

Directly and I ndirectly | nstanciable Tables.

To begin with, notice that these types form a mdng, from the root node
Thing, to its immediate subtypes Group and Perand finally to the two
subtypes of Group and the two subtypes of Persoosd last-mentioned
four tables are called “leaf-node” tables, becdhsg are subtype but not
supertype tables. The root node is a supertypadiud subtype table, and all
other nodes (often called “branch” nodes) are both.

The example in Figure 38 suggests that all leakrtables have business
keys, and this is correct. But why do some supertgples (which are all
and only those tables which are not leaf-node fltlave business keys
while others do not?

To understand when to properly use and not us@éssikeys in supertype
tables, we must distinguish two kinds of supertigides. This distinction is
not made in data model diagrams, nor is it suppdsterelational DBMSs,
nor is it a distinction made by relational thedself. It is an example of
semantics that are important, but that are notaueg by relational theory
or products.

Consider the Person table in Figure 38. Its twaygpéds are Employee and
Customer. One represents a person who produces goservices while
working for our company, and the other a person edrtsumes goods or
services, as a customer of our company. But Isuppose that our company
also receives data on employee dependents. Noauglthit would be
unusual not to have a Dependents table as a thitg®e of Person, it's both
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possible and quite legitimate. And, for the sakexample, that's what we
have here. But with no Dependents table, wheréhareows for dependents
stored?

In this case, they are stored in the Person taldag with rows for
employees and customers. We may presume, that atherigther-data”
shown for Person, there is a “subtype discrimirfatoth three values:
“cust”, “emp” and “dpndt”. Every row in the Perstable has one of those
three values. If the discriminator is “cust” or “pimwe know that additional
information about that person — additional attrdsuand/or relationships —

will be found in the indicated subtype table.

But the interesting case is the dependents. They ha subtype table, and
so all the information we have on them comes frbenRerson table itself
(and from its supertype, Thing). This makes thes®etable a special kind
of supertype table. It is a table some of whosesrbawe corresponding
subtype rows, and others of whose rows do not. iBscaf the latter
situation, we say that the Person table caditeetly instantiated

This situation arises because the supertype tab
does not contain an exhaustive (complete) set
subtype tables. In fact, a supertype table can b
directly instantiated if and only if it does not
contain an exhaustive set of subtypes.

Another important property of supertypes and
subtypes that neither relational products nor
relational theory support is whether subtypes a
mutually exclusive or not. For example, in the
model shown in Figure 38, we should assume tfgat
a person can be both an employee and a custofper,
but we can assume that a group cannot be botiga
household and an organization (since the latter
term is obviously a shorthand for something lik
“business organization”). In fact, | have
encountered many cases in which it would be
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helpful to declaratively express, not just whethe
set of relationships for a table were inclusive or
exclusive, but rather what boolean combinationg of
relationships were exclusive or inclusive.

So both “exhaustive” and “exclusive” refer to
properties of the supertype/subtype relationshi
that are not supported by relational theory or
products. How, then, do these properties get
enforced? What guarantees that a person can
both an employee and a customer, but a group
must be either an organization or a household gnhd
never both? By the same token, what guarante
that we can add rows to the Person table for wigch
there is no corresponding subtype, while that isgho
the case with the Group table?

The answer, of course, is: code. Most likely, thi
code will be written in SQL and executed as a
stored procedure, a pre-insert trigger. So what'’
wrong with that?

There is nothing wrong with it, except that code
like this is being written over and over again,io
within a single company and across companiesjlt
would be far more cost-effective for DBMS
vendors to write it once, and then provide a
declarative interface (a new SQL DDL clause)
that DBAs could specify it rather than code it.

Figure A2-1. Aside: Two Propertiesof Type
Hierarchies That Relational Theory Ignores.

We can now formulate the fully-explicit rule abduutsiness keys in tables.

A Refinement of the Rule That All Tables Must CaontBusiness Keys.
© Copyright 2008, Dr. Tom Johnston. Only personah-commercial copies, are permitted.
Page 3.



If atableisdirectly instanciable,
it must have a business key.

Otherwise, it cannot have a business key.

Figure A2-2. Principle: Business Keys Belong in and only in Directly
I nstanciable Tables.

All leaf-node tables are directly instanciable. Thahat it means to be a
leaf-node table. And, as we have just seen, sopertsype tables are also
directly instanciablé.

But if you are satisfied with this explanationpuiggest that you shouldn’t be.
You should be looking for the deep patterns, is tase for the reason
behind the rule. Why do business keys go with arig with directly
instanciable tables? In fact, since it is business's who create and use
business keys, why isn’t our rule “Tables have hess keys if and only if
business users say they do.”?

Of course, it is indeed business users who ultilyatefine the business
keys for every table that has them. They definentidaen the data modeler
asks them “What should we use as the primary kelgistable?” (or, better,
“What uniquely identifies each instance of thiseygd thing?”). For unless
surrogates are used as primary keys, businessakettse primary keys of
tables.

A typical conversational snippet might be:

Susan (the data modeler): “Mike, what uniquely tdes a line
item on an invoice?”

The word “instanciable” is not in any dictiondrigave consulted. But it is very useful. Consider i
a cognate of “instantiate”. For example, “TablesXirectly instanciable” means exactly the same
thing as “Table X can be directly instantiated”.
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Mike (the Accounts Receivable manager): “Well, ttie line
number, of course.”

Susan: “No, | mean what would distinguish a lineanrinvoice
from any invoice line, including lines on other awes. A lot
of invoices have a line 3, for example, so whatirmiigiishes all
those line 3s from one another?”

Mike: “OK. | see what you mean. It's the combinatiof the
invoice number and the line number.”

That'sthe business key — “the combination of the invaiaeber and the
line number”. Susan may choose to make it the pgirkay of her Invoice
Line table. Of course, the argument of Part Il, @bal has been that she
shouldn’t, but that's not what we’re interestedight now. What we want to
know is why an Invoice Line Item table, for exampias a business key
whereas a Group table does not.

Remember that we started with the rule that busikegs belong in and
only in directly instanciable tables. By sayingttive can directly create
instances of these tables, we mean that it isxiste@ce (and recognition)
of something “out there” in the real world that sas us to create an
instance of that table, i.e. to insert a row itte table. In this case,
obviously, it's the existence of real line itemsreal invoices.

Semantics and Ontoloqy: the Referential Component of

Meaning.

Both line items and invoices are things in the readld, things that can be
distinguished from one another, and things thatcoanpany is interested in.
Because we are interested in them, we want toseptehem with data in a
database — in this case with rows in an Invoicee liam table. One line
item, one row in the table.

But what distinguishes one row from another? thesdata which
corresponds to what distinguishes one line itemmfamother. The former is
a question about data, a semantic question. Ttes lata question about
what'’s “out there”, an ontological question.
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So invoice and the line number on the invoice dnatwlistinguish invoice
line items from one another. Assuming that we alydeanow that invoices
themselves are distinguished by a business-assigneide number, we
now know that rows in the Invoice Line Item tabte distinguished by the
combination of invoice number and line number.

Most data modelers are familiar with documents kizate a header and
detail line structure, and so this example of isesiand invoice lines will
seem very straightforward to them. But we shouldietoa familiar surface
pattern obscure the deep pattern underneath. \Mgagxample illustrates is
the way that data acquires meaning, and how ontologl semantics are
related If we can see beyond the example, to this de#prpaunderneath it,
we can reach a conceptyaradigm(in Thomas Kuhn’s sense) the
internalization of which will help us better mo@elything we are asked to
model, and especially to better model unusual arzdimg cases — the ones
at the opposite end of the spectrum from the ‘ghthorward” invoices and
line items types of casésSo let’s try to see the patterns underneath our
invoices and invoice lines.

There are distinct things in the world. Call themdividuals”. There are
also types of things. Call them “types”. The tHirge on invoice 44395 is an
individual (as is the invoice itself). This is afabout the world. Given that
we are interested in individuals of this type, veed some way to
distinguish them. This is a fact about our knowked§the world.

If our databases are to reflect the world we arer@sted in, they need to be
“isomorphic” with that world. The way we do that,databases, is to make
one table for eactypewe are interested in, and one row for eaclividual

of that type that we are interested in. Beingviatlials, i.e. distinguishable

| apologize for the vagueness of the point | syimg to make in this sentence. It is difficult to
make clearly, but | think it is so important ths worth the effort, however imperfect the results
To move forward in acquiring this paradigm, my nexoendation would be to read about Kuhn's
concept of paradigm, and best of all to ré@ae Structure of Scientific Revolutiateelf. Then, as
you continue your work of data modeling, try to tise concepts of semantics and ontology as a
“lens” through which to view your work. Just aseas focuses a blurry image and makes it clear,
a good conceptual paradigm focuses a wide rangiéuaitions encountered, and makes them
clear. From personal experience, | can tell yotigkanantics and ontology — albeit more in the
classical than the comp sci sense — have beetetigator me, that paradigm.
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things, there is some way to distinguish them. \idgrnio know about those
individuals, we identify what it is that makes themtinguishable to us.

In order to keep our databases isomorphic witwibied and with our
knowledge of it, type-level and individual-levebraorphism is not enough.
We must also have an isomorphism between what édshaw them)
distinguishes individuals from one another, andesttimg in the data that
corresponds to it. That is the business key. Bgsikeys are isomorphic
with what (as we know them) distinguishes one iittligl in the world from
any other individual.

Tables which are not directly instanciable havevative kind of
existence. Their rows do not directly corresponhtiividuals in the world.
So tables which are not directly instanciable &t thought of as
generalizations from tables that are, not as tablesse instances are
concepts, or types, or universals.

Tables, as | said, correspond to types. But typasde specific instances of
more general types; they can have a supertypbidmay, type hierarchies
are formed. But why would we be interested in aqmes$ or hierarchies of
types which did not eventually end up being usechtegorize individuals,
specific things that exist in the world? | can’intkh of any reason.

So we have learned two things. First, that we rseade way to distinguish
individuals from one another. Whatever it is, itvlat the business key for
rows representing individuals of that type corresjsoto.

Second, that for tables which have instances mettly, but only through
their subtypes, what distinguishes each of theusrxom one another is
their direct or indirect link to a row in a diregthstanciable table, a row
which has a business key which corresponds torlesatf the corresponding
individual that make it distinct within its type.

As described in Part 1, this is a nominalistisipon on the issue of particulars and universals.
realistic position would say that non-directly-mstiable type tables are best thought of as tables
whose instances are universals that “apply to” faeradifficult concept) the individuals that
“embody” them. For example, that red is a colot tied things embody, and also is an instance of
the universal color.
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This is the answer to the original question thathaee been seeking,
because it is the answer tleapowers/ou, as a data modeler. “Tables have
business keys if users say so, and otherwise sitie enough. But it
provides no insight. “Tables have business keyswtheir rows correspond
to distinguishable individuals in the real world’not only true. It provides
insight. With this insight, if a business userdslbu “Well, there really is no
unique identifier for this table”, and yet the tald directly instanciable, you
can push back. You can say “There’s got to be ofied sure enough, there
will be one. The misunderstanding, for that is wihatas, might have been,
for example, that the business user was confusgoixyterm “unique
identifier”.

In this appendix, more than in many other placdkismbook, we have been
doingontology; we have beatoing semantics. We have talked about types
and individuals. We have made an important disbndbetween two “types
of types”, the directly instanciable kind and thikeey kind. So much is
ontology.

We have also talked about three kinds of isomorphistween the world
and our data — tables corresponding to types, oonresponding to
individuals, business keys corresponding to whigtatbout individuals that
we use to distinguish them. So much is semanticst is this isomorphism,
and nothing else, that makes our dataningful

A Refinement of the Rule That All Tables Must CaontBusiness Keys.
© Copyright 2008, Dr. Tom Johnston. Only personah-commercial copies, are permitted.
Page 8.



