Software (Database) Engineering is a
systematic approach to software
(database) development that emphasizes
thorough conceptual understanding prior
to design and coding

@Bnceptualization (conceive an application)
Anelysis\(modell what not how),
System Design) (design the system) architecture)

Detailed! Design (transform modellcloser to the computer:
tables, files, etc. without details of ' target systen),

Implementation (code)
Tiest (does code achieve therequirements?)

Maintenance (documentation anditiaceabilityAisiimportant)

Object orientation is a strategy for
organizing systems as collections of
interacting objects that combine
data and behavior. 1t applies to many
areas including:

o Software Engineering
o Database Engineering

* Hardware Design

sNDatiabase applicationsitend torhaveia
muchylarger and more complex data
strictiire andilessirichrbehavior
compared torprogiamming applications:

SNObject-Oriented Priogramming| (OOPS:
JeVepC++ Smalltalk, CLOS) eteh) s
emphasizediin the Iaterstages of the
soitwareliie cycleNimplementation)

o) Object-OrientediMedelinghsimpostant
throughout the entire designilifiecycle
firom analysis throughtdesigny
implementation, test, andimaintenance




sWANsct off data stored on disks o other:
Stolcge media

s ATSEU Ol e pplication: programsiwWhichitin
adainstithe dataiwithrthetypical
operations such ask rethieve, Update,
insert, and delete
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Sthiemal -Map or' planiof the structure ofi a databasefor'a:
PErticular View,

EnterprseiSchema - pure repriesentation of: theireal world that
iSiindependent: of  sterage and| efficiency’ considerations

Conceptual Schemal - the version of the enterprise schema
that' can be presentedtortherdatalbaseisystem

Physicall Schema - takes inte)consideration the disthibution|of
the data, access methods, and indexing technigues

User Schema - takes into: considerationhowiindividtal" uses
view the data

Logical DB Design

Enterprise
Schema Views or
/ Validation User Schemas

f 1} Informmaton Semantic Conceptual Schema
= Data Model (9., tables)

; Data Dictionar
A ry|

Normalization

Analysis

P

hysical Database Design




Data Models

Semantic Classical

Relational

Bachman i i
hierarchial - Object Oriented

Diagrams

Classical - closer to the machine expressed in terms used by the DBMS
Semantic - captures more meaning and better for representing the real world

N

()P

SRRECUIres a therough| understanding of
the problem

eI Providesia means fior deep)thinkingl about
designsiand al MOKE PrECISE EXPRESSION Off
Ideas

o Canlimprove the'oddsioifarsuceesshilll
large-scale project byAreducinapthe
overall development timerandinereasing
the flexibility of the design

saReduce|life cycle cost(clear
desumentation helps maintenance and
clloWs more Coderelise)

o Better quality (jprovides a fiorimal
means ol shaknaldesigns With OthErs fior
peerand client review)

» Faster time to marketi(iccilitatesithe
designi of working unitsSuigticanmoe
delegated)

s imans| Uselabstiaction|evenyday: to
foelson| the essential aspects ofia
prokemmwhilengnoringldetails

o Resistithe temptation tordivVenntorthe
implementationfdetailshintoethiseitware
and database design

sMANabstriaction) off some aspect ofi a
problem! expressediwithivarous kinds of
diadi@ms

o Provide the basisioranalyang
reguirements andigiiderthe designiand
implementation| of*alsysten

srcommunication (models promote
communication amoengd alliparties by
Sepalaungldeep conceptlial IsSsUes fiom
implementationfdetails)

o Extensibility (Impoeses stiictireronithe
implementation; codewhichimakes
changes easier to make)




SOV is essentially’andl extended Entity-

shlikaceability (tools facilitate the impact iRelationshipi (ER) model
OiChandes inl the reguirements to, the

‘ ] *RBROCH, Rumbaugh) and Jacobson have
implementation code)

developedia new’ notation| that Unifies the
o Better selection (models help those Booch), GMIll;; and Objectory notations

Who! purnchase aiclistomisystemiiiemia (UML)

vendor) o UML emphasizes programiminglapps

while our' text emphasizEstext
generation OMT for DB apps

N

Functional

*Operations in the Object Model
ER *Queries, Updates, Derived Entities

Objects Entities These models are combined CEEls
organized by Relationships to fully describe a system

similarity and More Semantics &

difference enabling Constraints

the use of

inheritance and Dynamic Object

. eIgnored in DB Logical Design #Static data structure of a system
polymorphlsm sTemporal actions between objects +Objects (things)
Software Eng 0 eImportant in User I/F and Control «Classes (groups of similar things)
«Generalization (similarities and differences)

Emphasize conceptual stages not'implementation «Associations (relationships)




