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THE PROCESS OF NORMALIZATION
FOR VERY COMPLEX SOFTWARE DESIGN SYSTEMS.

Viorel Viad

The seope of this article is to present a short rorrelation hetwaen the “theary of normalizacion” md ns
practical implementation i the preduction dlats field for large application software develupiment
Propedts

The wse of good structured development. methods is needed to help management
have confidener that information systems will be available on time and provide the
aceurale mansgement information needed to make more informed Jecisions,

An applieation software developer always wants to create a design vt Faithfully
meddels a real-word” situation, 14 always will try to map the conceptusl model of
reality onto its representation in the data base. Whatever npplication database
package vou use to support Your design ( Oracle, [nformix, Unify, Accell, Focus etc )
you are always faced with the same type of questions related to the storage of the
information and what are the relationships betwesn some groups of information.

A data analysis dilemma wrises and the way vou approach this will contribute to the
sieeess or failure of your design. For large, vomplex multl user systems a formal
analysis and specifie design criteria are { and must be | required.

There i no shortage of literature and opivions on how w analyze data, how to design
a database. and what CASE (ool to use for an accurate and expeditive design.

From my own experience, | realize that all of them are very consistent, the only
difference being the type of language used to describe entities and attributes and the
approdgeh’s point of view, '

A big question s always: "Should we wse normalization tevhnigues for a bottor layenl,
of data or not?” The answer always must be "yes”, the only caveat being 1o whal
degree of expectancy you want your data normalized. One of the bigaest drawbacks
loday in the real word of the application developer 3= that a distinetion is not made
between the Logical View OF Data and the Plysical View OF Data, AT&T
methedology involves producing two distinet analyses and design of duta:

A, Logical View OF Data,
B. Physical View OF Data,
Always separate the physical from the logical to be able to assure data

independence.  The suggested basie steps in designing n standard customer
application design are;
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1. [stablish a list of all the elements {eotities - attibutes) thal vou wanl Lo Store
in the data hase:

]

Use "Normalization” techniques to normalize dats;

4. Use the graphical representation of the data base (linkage dingrams and for
data flow disgroms ) using the ENCELERATOR, ORACLE CASE toal o
any other commerelal package;

1. Determine the best way to store, aceess apd update the tables.

Regardless of what Data Base vou use the fist three steps represent Lhe Lugieal Data
Dase Design and must he done by experiencod systems analysts. The last siep
representa the Physical Data Base Design and is s programmer's job. 1105 even
seeommended that in the firse three phamses old progeammers with o heavy
hackgronnd in traditional programming not be wsed, The experience has prove Ut
they are not an asset for relational design, primarily due to ingrained procedurs|
thinking, which should be avoided.

After all sets of tables have heéen senerated with a collection of fields, we must sk
ourselves: "Are they well defined? Can we add, delste aud medify them without
causing undesivablo offeets?”

The theory eallod "NORMALIZATION" was developed in the early 19708 by dre L1
Coded 1o address preeisely all these problems. The procedure 35 based on sat theory
and relations] ealenlus. Before the process of nermalization starts the application
software develaper must be nware of wny ineonsistencies which eay aecur, All data
element lists (lables) must be reviewed and all inconsistencles (suell as synonyms,
homonvis, mubually exclusive data elements, derivable data elements) must be
cheaned up,

The process of normalization invelves exmmimng the entities and certain relationships
defined by the application developer to make sure that the attributes of each deseribe
the entity itsell and not some other attribute of the entity. There exist today a
number of degrees of normalization. each protecting aainse greater rlegrees of data
intearity problems. called in increasing order of simplicivy, st normal form, second
normal form...ete. Most applieation developers are coneerned with only the [irst
three.
FTRST NORMAL FORM (1NI')

A normalized relation is one for which each underlving domain containg atomic
(omscdi e posable) valies auly.

A reeord or relation §s said 1o be o the "fisst normal form" when all the felds
eseribes the Key of the rucun‘r{ or in # simple way have "no repeating ErOUps .

This delinition merely states Chat any normakized relationis in TNF.

Lefore vou choose u primary key for a speeilic table ey to follow the following test
rules:
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« Determine the randidate koy for vour table, and any data elements to he
removed, Is the remaiuing key still be unique!

« I5 there any foresceable situation in which this candidate key would nol be
unigue?

» Does any part of the eandidate key lhave undefined values? OF the remainiog
candidate keys, which have the fewest data elements?

So. because Relational Thata Buses do not allow tables that eontain repesling groups,
remove the repeating «ata vluments,

Consider the elnssienl example of a university teaching sehodule data base where
courses, date, campus are the main {elds 1y a data base table called course sched, If
our primary key is coursesf then dare and eampus are repeating groups which must
be removed, Very oflen the situation oeenry tliab 3 course is given at the same time
inside the same campus or different enmpuees,  Another example:

Field Namv Tyvpe
ekt id medl_rack.id
PLNAJ4DORE | 05-209, 05-399, 05-850

This table is not in INF becanse mdf_rack_id (05) 15 a repeating sioup. Lhe ouly
solution to put this table in END form iz by rearinging s follow:

Field Name Type
cht_id el _enek fd
PLNAJ40:6 | 15-200
PLNA440086 | N3-399
PLNAH0086 | (15-899

Mow in the Lable foreaeh fiokl von bave exactly one value, Onee e table s in this
furm, the minimum requirement has been met.

SECOND NORMAL FOIGM

A normalized refation is in Lhe second normal form i all "non-kev'" Nelds are fully
functionally dependent on the primary key. In ether words o record is in the second
normal form if it 75 in the [rst normal form ANTY all 1 he Tields in the record describe
the entire Lov of the record. The basie rule to get 4 seeond normal form is:

s Alwiays eliminate the partial fonctional dependence,

Example: BOOIK_ORDER: (cuslomer_name.order_date, code_number, title. author,
quantity, pricej.
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To get BOOK _ORDER inte 2NF vou must get rid of the partial funetional
dependence.  This  can lw sdone by designing 2 different  tables:
ORDER:{customer_name,  opder_date,  code_number, gquantity),  BOOK
feode_number, Lille anthor.price),

THIRD NORMAL FORM (3NF)

A morinalized relation s i the Dhivd sormal form if:
¢ All the nonkey domaing e (ully functionally dependent on the primary key and,

» No ponkey domain is funetionally Jependent on any other nonkey domal,

liv other words: the relation i in 350 i whenever ¥ — A holds in & and A is not
in X. then either X is a supeckes [or R, or A is prime,

X — A violests the 3NF. then either:
I i n proper subset of @ key | X —= A is a partial dependency) or

2. 1sa prapor subset of nonkey | X == A is u transitive dependency i}

SNF eliminates ull the transitive dependencies among non-identifier data elements.
By transitive ependence we understamd the following: ¥ X, Y and Z are data
elements, nud 1 Y s dependent on X s 2 i dependent an Y, then data element 7,
iz zaid to be trapsitively Jdependent an X via Y.

F N=Y apd ¥Y==7
THEN

f—= X

(i= trmesitively dependent on X)

Let's recap some of the important notions:

« [INF} A table 3 T INF if and ooly if all repeating groups are removerd,
The table in any relntiopal data base MUST be miniminn in INF

« [INF) 2 lable B in 2N i and only if it is in INF and every non-key fisld
is fully dependent on the primary ey

o (AN - A table §s in 3NT if and only if it is in 2N) and every nonckey field
is nontransitively dependent upon the primary key.

LOGICAL STEP'S IN PRODUCING A NORMALIZED DATA BASE DESIGN
(C Gane, T Sarson-Methodology)

Siuppose that the production (lata are in an onuormalized relation (data structure
with repeating groups). The {irst step hofore even starting the normalization process
i Lo split the relation into one or more relations withut repeating and sssign one ar
mwre data clements as the primary ey,
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Normalized rolation o FIRST NORMAL FORM { without repeating groups)

A, For relations whose keys have mdre Vhan one domain, verify that exch non-key
ilowain = finclionally dependent on the whole key, sud tol on just part of it.
=plib the relation. i necessary, to achieve this.

SECOND NORMAL FORM (all nonkey domains filly (unctionally
dependent on the primary key)

B, Verily that sll poo-key domains are mutually independent of cach other.
Hemove redlumlunt domains or split the relation a5 necessary to aclhieve this,

THIRD NORMAL FORM [all non-key domaing are Milly functionally
iependent on the primary key, and independent of each ather)

Normalizations strengths lic in definiug a2t of rules for the proper placement or

arouping of data. It is recomumended by meost professionals in the feld and has boen

used with the mreat sueecss bn inany projects. | wm dn adepl of this theory ad T

recommend that no peajeet be done without taking this into consideration.
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