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Define and give examples of fields, records, files, and
databases.

Describe modern data architecture of files, operational
databases, data warehouses, personal databases, and work
group databases.

Compare roles of systems analyst, database administrator,
and data administrator.

Describe architecture of database management system

Describe how a relational database implements entities,
attributes, and relationships from a logical data model.

Transform a logical data model into a physical, relational
database schema.

Generate SQL to create the database structure in a
schema.



Field — the smallest unit of meaningful
data to be stored in a database

— the physical implementation of a data
attribute
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Fields (continued)

Primary key — a field that uniquely identifies a record.

Secondary key — a field that identifies a single record
or a subset of related records.

Foreign key — a field that points to records in a
different file.

Descriptive field — any nonkey field.




Record — a collection of fields arranged In
. a predetermined format.

— Fixed-length record structures
— Variable-length record structures
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Blocking factor — the number of logical
records included in a single read or write
operation (from the computer’s
perspective).




Files and Tables
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“ " File —the set of all occurrences of a given
. record structure.

Table — the relational database equivalent
of a file.
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Master files — Records relatively permanent
though values may change

Transaction files — Records describe
business events

Document files — Historical data for review
without overhead of regenerating document

Archival files — Master and transaction
records that have been deleted

Table lookup files — Relatively static data that
can be shared to maintain consistency

Audit files — Special records of updates to
other files



* Older file design methods required
analyst to specify precisely how records
should be:

— Sequenced (File organization)
— Accessed (File access)

« Database technology usually
predetermines and/or limits this

— Trained database administrator may be
given some control over organization,
storage location, and access methods for
performance tuning.
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::: Data architecture — a definition of how:
oe Q — Files and databases are to be developed

and used to store data

— The file and/or database technology to be
used

— The administrative structure set up to
manage the data resource




Data Is stored iIn some combination of:
— Conventional files

— Operational databases — databases that
support day-to-day operations and
transactions for an information system. Also
called transactional databases.

— Data warehouses — databases that store
data extracted from operational databases.

e To support data mining
— Personal databases
— Work group databases



A Modern Data Architecture
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Administrators

Data administrator — a database specialist
responsible for data planning, definition,

« architecture, and management.

Database administrator — a specialist
responsible for database technology, database
design,construction, security, backup and
recovery, and performance tuning.

— A database administrator will administer one or
more databases




Database architecture — the database
technology used to support data architecture

— Including the database engine, database utilities,
CASE tools, and database development tools.

Database management system (DBMS) —
special software used to create, access, control,
and manage a database.

— The core of the DBMS is its database engine.

— A data definition language (DDL) is used to physically
define tables, fields, and structural relationships.

— A data manipulation language (DML) Is used to
create, read, update, and delete records in database
and navigate between records.



Typical DBMS Architecture
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Relational database — a database that
Implements stored data in a series of two-
dimensional tables that are “related” to one
another via foreign keys.

— The physical data model is called a schema.

— The DDL and DML for a relational database is
called SQL (Structured Query Language).

— Triggers — programs embedded within a database
that are automatically invoked by updates.

— Stored procedures — programs embedded within a
database that can be called from an application
program.






To Physical Data Model

(Relational Schema
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User Interface for a
Relational PC DBMS
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What I1s a Good Data Model?

* A good data model is simple

— The data attributes that describe an entity should
describe only that entity

* A good data model is essentially nonredundant

— Each data attribute exists in at most one entity
(except for foreign keys)

* A good data model should be flexible and
adaptable to future needs

These goals are achieved through database
normalization.




* A logical entity (or physical table) is in first normal
form if there are no attributes (fields) that can have
more than one value for a single instance (record).

* A logical entity (or physical table) is in second normal
form if it is in first normal form and if the values of all
nonprimary key attributes are dependent on the full
primary key.

« A logical entity (or physical table) is in third normal
form if it Is in second normal form and if the values of
all nonprimary key attributes are not dependent on
other nonprimary key attributes.



A database should provide for efficient storage,
update, and retrieval of data.

A database should be reliable—the stored data
should have high integrity and promote user
trust Iin that data.

A database should be adaptable and scalable
to new and unforeseen requirements and
applications.

A database should support the business
requirements of the information system.



Logical data Model In
Third Normal Form

X XXX X X )
"X X X XN X X |
2000000

MEMSER ORDER
puu&mr— b sl o
: “e
g QiSO MR A
Amnae ety AdDess Nmany Koy e
o ©
N—' wor Marrer Hame Trarsacton Refererce Mmter
-;m e Lasl}
e BD Tas Marmter Soree-ASTess TrereacionOste
s PO | Mornter Pows Offce Bm conacted || Tramacten
o e o | ook <8 " O(l' o
B Trarmaction Aot
v v | Mermter Zp-Cooe Mamter Number [
OrdueSam PRI | prernier DaytirneFrome Mumter
Ordder Preges Amaurt 1] M G <t Lamt e Orosrtamter (71}
Oroer Pregaymers Meros O
Poomton Namber Lot ot
o Morter Numter 15 PO Card Ty
Mot Mamtor | Merter Marter F¥] Marmoar Crech Cand Expee Oste
¥ | Dae-Ervoted
CxpeatonDete
G Moo Pretererce
Number <f Credts-£ared Agreemant Mumber  [PX1]
e el W
< vr Agworsent Marter [FX) Agearvent Aciwe Date
uar tty - Shxch ]
Produc-Type m FaquresNumbe of Lredey
?mm
Ot twme-Unts S0k
pervrsten.

O . - SR

bored Promcton Sekesne Dete
e P P st PRI 09 e P o | e Ao
Towof Work.




Database Schema

« Database schema — a model or
blueprint representing the technical
Implementation of the database.

— Also called a physical data model




1.Review the logical data model.

2.Create a table for each entity.

3. Create fields for each attribute.

4.Create index for each primary & secondary key.
5. Create index for each subsetting criterion.

6. Designate foreign keys for relationships.

/. Define data types, sizes, null settings, domains,
and defaults for each attribute.

8. Create or combine tables to implement
supertype/subtype structures.

9. Evaluate/specify referential integrity constraints.




Database Integrity

« Key integrity — Every table should have a
primary key.
- +» Domain integrity — Appropriate controls must

be designed to ensure that no field takes on an
Inappropriate value

« Referential integrity — the assurance that a
foreign key value in one table has a matching
primary key value in the related table.

— No restriction
— Delete: cascade
— Delete: restrict

— Delete: set null
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Data Types for Different

Database Technologies

Logical Data Type Physical Data Type | Physical Data Type Physical Data Type
to be stored in field) MS Access MS SQL Server Oracle
Fixed length character | TEXT CHAR (size)  or CHAR (size)

data (use for fields with character (size)

relatively fixed length

character data)

Variable length character | TEXT VARCHAR (max size) | VARCHAR (max size)
data (use for fields that or

require character data character varying (max

but for which size varies size)

greatly--such as

ADDRESS)

Very long character data | MEMO TEXT LONG VARCHAR or

(use for long descriptions
and notes--usually no
more than one such field
per record)

LONG VARCHAR?2
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Logical Data Type Physical Data | Physical Data Type Physical Data Type
to be stored in field) Type MS SQL Server Oracle
MS Access
Integer number NUMBER INT (size) or INTEGER (size) or
integer or NUMBER (size)
smallinteger or
tinuinteger
Decimal number NUMBER DECIMAL (size, DECIMAL (size, decimal
decimal places) or places) or
NUMERIC (size, NUMERIC (size, decimal
decimal places) places) or
NUMBER
Financial Number CURRENCY MONEY see decimal number
Date (with time) DATE/TIME DATETIME or DATE
SMALLDATETIME
Depending on
precision needed
Current time (use to not supported TIMESTAMP not supported

store the data and time
from the computer’s
system clock)




Data Types for Different

Database Technologies (cont.)

Logical Data Type

Physical Data Type

Physical Data Type

Physical Data Type

. | to be stored in field) MS Access MS SQL Server Oracle
Yes or No: or Trueor | YES/INO BIT use CHAR(1) and set a yes
False or no domain
Image OLE OBJECT IMAGE LONGRAW
Hyperlink HYPERLINK VARBINARY RAW
Can designer define | NO YES YES

new data types?
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Database Schema with
Referential Integrity Constraints
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Database Distribution and

Replication

=~ Data distribution analysis establishes
. which business locations need access to
which logical data entities and attributes.




Database Distribution and

Replication (continued)

Centralization
— Entire database on a single server in one physical location

Horizontal distribution (also called partitioning)

— Tables or row assigned to different database servers/locations.
— Efficient access and security

— Cannot always be easily recombined for management analysis

Vertical distribution (also called partitioning)
— Specific table columns assigned to specific databases/servers
— Similar advantages and disadvantages of Horizontal

Replication
— Data duplicated in multiple locations
— DBMS coordinates updates and synchronization

— Performance and accessibility advantages
— Increases complexity
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For each table sum the field sizes. This is the
record size.

For each table, multiply the record size times
the number of entity instances to be included in
the table (planning for growth). This is the table
size.

Sum the table sizes. This Is the database size.

Optionally, add a slack capacity buffer (e.qg.
10percent) to account for unanticipated factors.
This Is the anticipated database capacity.



SQL DDL Code

. »| CREATE TABLE [dbo].[ClassCodes] (

®0d [ClassID] [Integer] Identity(1,1) NOT NULL,
®0d [DepartmentCodelD] [varchar] (3) NOT NULL
N X | [SectionCodelD] [varchar] (2) NOT NULL ,

"X X [ClassCodelD] [varchar] (5) NOT NULL
S B 2 [GroupCodelD] [varchar] (1) NOT NULL ,
[ClassDescription] [varchar] (50) NOT NULL ,
[ValidOnLine] bit NULL ,
[LastUpdated] [smalldatetime] NULL
) ON [PRIMARY]
GO

Alter Table [dbo].[ClassCodes] Add Constraint pk_classcodes
Primary Key (ClassID)
Alter Table [dbo].[ClassCodes] Add Constraint df classcodes_groupcodeid
Default 'A' for GroupCodelD
Alter Table [dbo].[ClassCodes] Add Constraint fk_classcodes_sectioncodes
Foreign Key (DepartmentCodelD,SectionCodelD)
References SectionCodes(DepartmentCodelD,SectionCodelD)
Alter Table [dbo].[ClassCodes] Add Constraint
un_classcodes_Dept_Section_Class
e Unique (DepartmentCodelD,SectionCodelD,ClassCodelD)

GO




