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| ntroduction

Oracle Database 10g marksthe latest release by a company that has experienced a meteoric rise to success over the
past 25-plus years. They have been grossing many hillions of dollars annually for many years, vending asuite of
solutions powered by their flagship product the Oracle database. It has gone through many changesin namesve,
Oracle?, Oracle8i, Oracle9i, and now Oracle 10g. Regardiess of what it is called, the Oracle server has been
catapulted to the forefront of our Internet-savvy society, playing arole asthe primary data server on aweb stein
your neighborhood. This book isyour introduction to the Oracle Database 10g technology. It isthe start of your
journey aquick start to acomplex and popular technology.

Oracle Database 10g isthe culmination of thousands upon thousands of person hours building an infrastructure to
ddiver datato a hungry, worldwide community, just as dectricity isddivered to athree-prong outlet near you. Larry
Ellison, CEO of Oracle Corporation, isavisonary steering Oracl€'s product set in directions unheard of before. Y ou
cannot read any public relaions or technical materia from Oracle Corporation without hearing that four letter word
grid. With grid computing, the industry envisons acomputationa grid where machinesdl theway from the
Intel-based server to the high-end serversfrom HP, IBM, and Sun are interlaced with one another isamassively
scalable and sharable environment.

There have been many advancesin the processing power of computer chips over the past few decades, and grid
computing is seen as dlowing applications to harness that power. Idle processor time is deliberately consumed by
shared gpplications. The andogy to the dectricity grid isan interesting one. When you plug your iron into a socket in
your basement, you neither know nor care where the dectricity iscoming from it'sjust there and taken for granted.
With Oracle Database 10g grid computing, transparent accessis provided to awide network of remote computers.
Unbeknownst to gpplication users, processing is shared between widdly disparate sites, where the location of nodes
responsible for data delivery is dynamic hence the likenessto the
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CHAPTER 1
Database Fundamentals

CRITICAL SKILLS

1.1 Define a Database

1.2 Learn the Oracle Database 10g Architecture

1.3 Learn the Basic Oracle Database 10g Data Types

1.4 Work with Tables

1.5 Work with Stored Objects

1.6 Become Familiar with Other Important Itemsin the Oracle Database 10g
1.7 Work with Object and System Privileges

1.8 Introduce Y oursdlf to the Grid

1.9 Tielt All Together
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This chapter isyour first one on your Oracle Database 10g journey. From here on out, we will walk you through the
skillsthat you need to begin working with the Oracle Database 10g. Well begin at the core of this product, with the
fundamentals of a database. This chapter will so help you form an understanding of the contents of your database
and prepare you to move into the complex areas of Oracle Database 10g technology.

CRITICAL SKILL 1.1
Define a Database

Oracle Database 10g the latest offering from a software giant in northern Caifornia. Perhaps you have heard alot of
hype about Oracle Database 109, perhaps not. Regardless of your experience, 10g isarich, full-featured software
intended to revol utionize the way many companies do their database business. Database you say now thereé'saword
you hear al thetime! In anutshell, adatabaseis an eectronic collection of informeation designed to meet a handful of
needs.

1. Databases provide one-stop shopping for dl your data storage requirements, be they in diverse areas such as
human resources, finance, inventory, or sales and then some. The database contains any amount of data, from the
small to the huge. Data volumes in excess of many hundreds of gigabytes are commonplace in thisday and age,
where agigabyteis 1,073,741,824 bytes.

2. Databases mugt provide mechanismsto retrieve data quickly as applicationsinteract with their contents. It isone
thing to Sore tax information for the 300 million citizens of acountry, but it's another kettle of fish to retrieve that
data, asrequired, in ashort time period.

3. Databases dlow the sharing of corporate data such that personnd datais shared amongst one's payroll, benefits,
and pension systems. A familiar adage in the database industry is "write once, read many." Databases are a
manifestation of that saying one's name, address, and other tombstone personnel information are stored in one place
and read by as many systems requiring these details.

Thereisagreat ded of academic interest in the database industry, the theory of the relationa databbase being founded
inrelationa dgebra. Asdatais entered into and stored in the Oracle Database 10g, the relationshipsit hasto other
dataare defined aswdl. Thisalowsthe assembling of required data as gpplications run. These relationships can be
described in plain English for afictitious computer parts store asfollows:

|
Each geographica location within which the store does businessis uniquely identified by a quad_id.
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|
Each manufacturer that supplies partsis uniquely identified by aten-character manufacturer_id. When anew
manufacturer is registered with the system, it isassgned a quad_id based on itslocation.

|
Each item in the storesinventory isuniquely identified by aten-character part_id, and must be associated with a
vaid manufacturer_id.

Basad on these three points, practitioners commonly develop statements smilar to the following to describe the
rel ationshi ps between locations, manufacturers, and parts.

|
Thereisaone-to-many relationship between locations and manufacturers more than one manufacturer canresideina
specified location.

|
There isaone-to-many relationship between manufacturers and computer parts the store purchases many different
parts from each manufacturer.

These two relationships are established as data is captured in the store's database and other relationships can be
deduced as aresult for example, one can safely say "parts are manufactured in one or more locations based on the
fact that there are many manufacturers supplying many different products.” Oracle has dways been areationa
database product, commanding a significant percentage of market share compared to its magjor competition. Let's get
started and look at the Oracle Database 10g architecture.

CRITICAL SKILL 1.2
L earn the Oracle Database 10g Ar chitecture

Aswith many new software experiences, thereis some jargon that we should get out of the way before starting this
section.

|
Oracle Database 109 is said to be started when the appropriate commands have been invoked to make it ble
on aday-to-day basisto applications.

n
The act of stopping Oracle Database 10g is called shutdown. When Oracle Database 10g is shut down, nobody
can accessthe datain itsfiles.

|
Aninstance isaset of processesthat run in acomputer's memory and provide access to the many filesthat come
together to define themselves as Oracle Database 10g.

|
A background process supports access to a started Oracle Database 109, playing avita rolein Oracle's database
implementation. Various background processes are spawned when starting the database and each performs a handful
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of tasks until adatabase is shut down.

Let's now look at the assortment of files and background processes that support the Oracle Database 10g.
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Aswith most ligts, after reading the preceding bullet points, you may wonder what else DBAsdo with their time. As
you work with the Oracle Database 10g, you will experience other activitiesthat will plug the loopholesthat may
exiginthepreviouslid.

CRITICAL SKILL 1.3
L earn the Basic Oracle Database 10g Data Types

Very early in one'sjourney through theworld of Oracle Database 10g, it becomestimeto learn its common data
types. Regardless of one's past experiences in information technology, datatypes are nothing new. Let'slook at the
most common type of data that can be stored in the Oracle Database 10g, keeping in mind that the list is much longer
than the one we present here.

varchar 2

By far the most common datatype, varchar2 allows storage of just about any character that can be entered from a
computer keyboard. In earlier software solutions, we commonly referred to this as alphanumeric data. The
maximum length of varchar2 is 4000 bytes or characters. It is possible to sore numeric datain thisdatatype. Thisis
avariablelength character string, with no storing of trailing inggnificant white space. Thus, if "Turkey" ispassedtoa
column defined as varchar2, it will storethetext as"Turkey". Thefollowing listing shows afew sample varchar2 data
definitions
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PART_MASTER MANUFACTURER |

manufactruer code
manufacturer_code — anufactruer_code

location_id

| SECTOR | | LOCATION

sector_id . location_id
quadrant

-;gecll::r_id
FIGURE 1-2. Relationshipsto part_master

Suppose someone wanted to know where in the country a certain part was manufactured. By looking at Figure 1-2,
that information isnot readily availablein part_master. However, part_master hasa manufacturer_code. So, a
person would traverse to manufacturer usng manufacturer_code to get a location_id. Armed with that value,
one then proceeds to location to get a quadrant column value. After this navigation is complete, a person would
know where a specific part isbuilt. Table 1-3 maps out thisjourney.

Asillustrated in Table 1-3, we can deduce that part 33499909 comes from the Pacific Northwest adeduction that is
made by following the rel ationshi ps between matching columnsin the three tablesin question.

CRITICAL SKILL 1.5
Work with Stored Objects

Oracle Database 109 offersthe ability to store user-defined programming unitsin the data dictionary, called stored
objects. These programming units are written in PL/SQL, the topic of Chapter 7. Without worrying about what goes
insde these objects, let's do an overview of what they are al about.

Table Part Number Column Value Rdated Column
Value

pat master 33499909 manufacturer_code 3490
manufacturer 3490 location id 5
location 5 quadrant Pacific Northwest

TABLE 1-3. Following Relationships Between Tables
Team Fly Previous MNext
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CRITICAL SKILL 1.6
Become Familiar with Other Important Itemsin the Oracle
Database 109

So far, we have had a brief 100k at tables, views, tablespaces, and a handful of stored objectsviews, triggers,
procedures, packages, and functions. Let's round out thisintroduction to Oracle Database 10g architecture by
covering afew other items commonly encountered from day one. This discussion isahodge-podge of thingsthat are
necessary for a person's understanding of the Oracle Database 10g architecture and operations. We must spend a bit
of timefirgt looking at the database administrator, affectionately caled the DBA, the gatekeeper of the database and
the person responsible for its smooth operation. Thereisamore detailed look at the DBA in Chapter 3, with more
information on how DBASs go about carrying out their adminitrative chores.

| ndexes

Tables are made up of rows and columns, being the basdline of all objectsin the Oracle Database 10g. As
gpplications interact with the database, they often retrieve vast amounts of data. Suppose MyY P, afictitious Internet
company, provided Y ellow Pageslistings for North America, and the datawas stored primarily in atable caled
YP_MASTER. Eachrow inthe YP_MASTER tableisuniquely identified by acombination of company name,
municipdity, and geographic location (state or province). Aswords are retrieved from the database to satisfy online
queries, indexeswould provide aquick access path to the quaifying data. These characteristics about indexes are
relevant to the power they ddliver in the Oracle Database 10g. For instance:

|
They are built on one or more columnsin atable usng smple SQL statements.

|
They are separate from the tables upon which they are built, and can be dropped without affecting the datain the
tableitsalf. On the contrary, when atableis dropped, any indexes it has disappear with the table.

|

The function they perform can be likened to theindex in abook. If one werelooking for aspecific topicina
textbook, the best place to start would be the index it provides a shortcut to the information being sought. If one
imagined that YP_MASTER were abook rather than atable, finding Y M Plumbing in Pensacola, Floridawould be
faster using the index than reading the book from the start into the entries for the 25th I etter of the a phabet. The
names on the corner of the pagesin a phone book are like an index.

|
Indexes occupy space in the database and, even though there are ways to keep their space to aminimum, extra
spaceisrequired and must be preallocated.

Team Fly Previous MNext
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CRITICAL SKILL 1.7
Work with Object and System Privileges

It's next to impossible to work with datain the Oracle Database 10g without looking at object privileges. Inthis
section, we are going to look at these privileges aswell asasuite of system privileges closdly related to managing the
Oracle Database 10g. The four main object privileges are select, insert, update, and delete, discussed in the next
four sections. Oracle Database 10g usesthe term grant when referring to giving out both object and system

privileges.
Select

Thisisthe primary and most commonly used privilege, permitting other usersto view your data. There are three parts
to grant Statements:

1. The keywords grant select on.

2. The name of the object upon which the privileges are being given out.

3. Therecipient of the grant.

Oncethe select privilege has been given out, the recipients, using aprivate or public synonym as described earlier in
the "Synonyms" section of this chapter, can reference your objectsin their SQL statements.

I nsert

This privilege dlows usersto create rows in tables belonging to other users. The creator of new rowsin other users
objectsis bound by the same rules used if they owned the objects themsalves. They must adhere to the boundaries
defined by the datatypes of the columnsin the rowsthey create. For example, when rows areinserted into atable
that has acolumn defined astype DATE, they must ensure that vaid date type datais placed in the column so
defined. Asrows are created in an Oracle Database 10g table, the transaction must be committed to the database

before the row becomes part of the information available to other users. With Oracle Database 10g, we use theterm
commit synonymoudy with save with other types of software.

Progress Check Answers

1. Ingtdlation, upgrades, tuning, and environment setup are four of many tasks performed by the
DBA.
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2. A private synonym can only be referenced in an SQL statement by the account who created and
owns the synonym. A public synonym, created by a centralized user such asaDBA, isavailableto
dl usrs.

3. The default tablespace is the one within which users occupy space by default, unless another
tablespace is mentioned as atableis created.

4. Quotaon tablespacesis usudly given out using bytes or megabytes as units of measurement.
5. The DBA goesto Metal ink to request ass stance from Oracl€'s support organization.

6. Triggers cannot exist on their own without association with an Oracle Database 109 table.
Team Fly Previous MNext
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Ask the Expert
Q: Namethefour main object privileges used in the Oracle Database 10g.
A: Thefour most common privileges are select, insert, update, and delete.

Q: Placing an Oracle Database 10g in a state where it can be accessed by applicationsis
referred to aswhat activity?

A: Putting an Oracle Database 10g in anormal operating mode for day-to-day accessby a
company's applicationsisreferred to as startup.

Q: How many integer and decimal digits can a field defined in the data dictionary as
number(10,2) accommodate?

A: Thefield would be able to store up to eight integer digits and two decimd digits.

Q: When Oracle Database 10g is passed the value ""Beginner " for storagein a varchar2
column, how doesit deal with trailing insgnificant spaces?

A: Thetrailing spaces are trimmed before the information is stored in the database. Though not as
common as varchar2, the char datatype can be used to store trailing spaces.

Q: What would Oracle Database 10g store asa valuein a number (6,2) field when passed
the value 9.88827?

A: 1t would store 9.89 in a number (6,2) field when passed 9.882.

System privileges were introduced with early releases of Oracle7 (circa 1993) and have played auseful rolein the
division of labor in the database since their inception. Now it'stime to get into the meet of the seventh letter of the
aphabet, g, that throughout this chapter has followed the two-digit version number of this software release 10.

CRITICAL SKILL 1.8
| ntroduce Y our self to the Grid

Asmany have heard, the"g" in Oracle Database 10g standsfor grid. Grid computing isatechnology thet allows for
seamless and massively scalable access to adistributed network of diverse yet homogenous computer types. Oracle
Database 10g istheglue
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CRITICAL SKILL 1.9
Tielt All Together

Now that was quite ajourney! We have covered database fundamental's, with an Oracle Database 10g flavor.

Relationa database management systems have been around for afew decades, and the release of Oracle Database
10g isalandmark in the industry. There have been many academic discussions about the grid technology someclaim
Oracle Database 10g isagrid implementation, some don't. Regardless of which side of the fence you're on, Oracle

Database 10g isabig step. Let's pull it al together and spend a bit of time on the big picture.

Oracle Database 10g isacollection of specid files created using its database configuration ass stant, then completing
thework usng OEM Grid Control. Accessto these database filesisfacilitated by a set of shared memory processes

referred to
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CHAPTER 2
SQL: Structured Query Language

CRITICAL SKILLS

2.1 Learn the SQL Statement Components

2.2 UseBadcinsart and sdlect Statements

2.3 Use Smple where Clauses

2.4 Use Basic update and delete Statements

2.5 Order Data

2.6 Employ Functions. String, Numeric, Aggregate (No Grouping)
2.7 Use Dates and Data Functions (Formatting and Chronological)
2.8 Employ Joins (ANS! vs. Oracle): Inner, Outer, Saf

2.9 Learn the group by and having Clauses

2.10 Learn Subqueries: Simple and Correlated Comparison with Joins
2.11 Use Set Operators. Union, Intersect, Minus

212 Us=Views

2.13 Learn Sequences. Just Simple Stuff

2.14 Employ Congraints. Linkage to Entity Modds, Types, Deferred, Enforced, Gathering Exceptions
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2.15 Format Y our Output with SQL* Plus
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SQL isthe fundamenta accesstool of the Oracle database; in fact, it isthe fundamental accesstool of al relational
databases. SQL isused to build database objects and it is also used to query and manipulate both these objects and
the datathey may contain. Y ou cannot insert arow of datainto an Oracle database unless you have first issued some
basic SQL statementsto create the underlying tables. While Oracle provides SQL* Plus, a SQL tool that enablesyou
to interact with the database, there are also many GUI tools that can be used, which then issue SQL statementson
your behaf behind the scenes.

CRITICAL SKILL 2.1
L earn the SQL Statement Components

Before learning many of the SQL commands that you will use frequently, first let'stake alook at the two different
categoriesinto which SQL statements are classfied. They are DDL, or data definition language, and DML, or
data manipulation language. The mgority of this chapter will ded with the latter.

DDL

DDL isthe set of SQL statements that define or del ete database objects such as tables or views. For the purposes of
this chapter, we will concentrate on dealing with tables. Examples of DDL are any SQL statementsthat begin with
create, alter, drop, and grant. Table2-1isasamplelist of some DDL statements. It does not completely represent
the many varied satementsthat al have a unique purpose and value.

SQL Command Purpose

createtable Crestes atable

create index Crestes an index

dter table Adds a column, redefines an existing column,

changes storage alocation

drop table Dropsatable

grant Grants privilegesor rolesto auser or
another role

truncate Removesdl rowsfrom atable

revoke Removes privilegesfrom auser or arole

andyze Gathers performance statistics on database

objects for use by the cost-based optimizer

TABLE 2-1. Common Formats of Date Type Data
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|
All DML commands require reference to an object that will be manipulated. More often than not, the object being
referenced isatable.

|
A conditional statement can be added to any select, update, or delete command. Absence of aconditiona
satement means that the command will be performed against every record in the object. A conditiona statement is
used when the DML command isintended to only act upon agroup of records that meet a specific condition. The
where clause will be discussed alittle later in this chapter.

More optiona DML statementswill be described later in this chapter. For now, let's concentrate on understanding
the fundamenta structure of each DML statement starting with the insert and select statements.

CRITICAL SKILL 2.2
Use Basic insert and select Statements

Getting data into and out of a database are two of the most important features of a database. Oracle provides two
basic featuresthat help you do just that. To get dataiinto the database, use the insert command; to get it back out,
usethe select command. Y ou must master these commands, as they form the basic of most data access to your
Oracle database. This section talksfirst about how to get datainto your database, and then how to get data out.

insert

Using the sate table created in the DDL example, thefollowing isan illugtration of usng the insert satementinits
amplest form:
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CRITICAL SKILL 2.3
Use Simple where Clauses

Up to now, you have seen how the select command can be used to retrieve records from atable. However, our
basic examples have dl retrieved every record from the table. If you want to see only certain rows, you must add a
where clause.

Since our previous examples returned every record in the table, we created a smple table with afew rowsinit for
illustration purposes. Had we chosen to illustrate the select command againgt the large sample tables provided by
Oracle, we would have returned thousands of rows far too many for listing in this chapter. Now that we are
introducing the wher e clause, we will be able to control the output. Asaresult, the remaining examplesin this chapter
will now use the customers, products, saes, and costs tables that are part of the Oracle sample database. Let's
describe each of these tables.
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between A and B Gresater than or equa to select * from saes

A and lessthan or equal whereamount_soldis

to B. between 100 and 500;

not between A andB  Not greater than or sdlect * from sdes
equal to A, and not less whereamount_sold is

than or equd to B. not between 100 and
500;
like '%tin%o Containsgiventext (for select * from customer
example, 'tin’). wherecud_last_nameis
like '%tin%o';

TABLE 2-2. Common Comparison Operators

CRITICAL SKILL 24
Use Basic update and delete Statements

While select will likely be the command you use the most; you'll usethe update and delete commandsregularly,
too. Asyou will in Chapter 6, your programswill have amixture of DML statements. In this section, well takea
closer look at the update and delete commands.

update

It is often necessary to change data stored within atable. Thisis done using the update command. There are three
partsto this command:

1. Theword update followed by the table to which you want to apply the change. This part is mandatory.

2. Theword set followed by one or more columnsin which you want to change the values. Thispartisaso
mandatory.

3. A where clausefollowed by sdection criteria. Thisisoptiond.

Let'simagine that one of our customers has requested an increase in their credit limit and our accounting department
has approved it. An update statement will have to be executed to dter the credit limit. For illustration purposes, a
customer record will be displayed before and after the update. The following exampleillustrates asmple update for
one customer:
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CRITICAL SKILL 25
Order Data

Sofar, dl of our select queries have returned records in random order. Earlier, we seected records from the
customer table where the customer was located in either Connecticut or Utah and had a credit limit of $15,000. The
results came back in no apparent order. It is often desirable to order the result set on one or more of the selected
columns. In this case, it probably would have been easier to interpret the resultsif they were sorted by state, and
within that state were then sorted by customer ID. Let'stake alook at the query syntax and resulting output:
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CRITICAL SKILL 2.7
Use Dates and Data Functions (Formatting and Chronological)

Date isthe next commonest type of datayou'll find in an Oracle database after character and numeric data. The date
datatype consgts of two principa eements: date and time. It'simportant to keep in mind that the date data type
includes time when comparing two dates with each other for equality.

The default date format in many Oracle databasesis DD-MON-Y'Y, where DD represents the day, MON isthe
month and Y'Y isthetwo-digit year. A date can be inserted into atable without specifying ether the four-digit year or
avauefor thetime eement. Oracle will default the century to '20' for years ‘00 49 and 19 for years '50 99'.
Without a specific time being specified during an insert, thetime will default to midnight, which is represented as
'00:00:00.

Date Functions

Aswith the numeric and character datatypes, Oracle has provided many date functions to hel p with the manipulation
of date data. If you wereto routindly print customized lettersto your best customers offering them aspecid ded that
expireson thelast day of the month, the last_day function could be used to automaticaly generate the expiration date
for the offer. Table 2-6 shows the commonest date functions.

Function Action Example Displays
Sysdate Returns current select sysdate 17-MAR-04
sysem date. Time fromdud; on March 17,
could dso be 2004
retrieved using the
to_char function,
which isdiscussed
in the next section.
last_day(date) Returnslast day of sdlect 31-MAR-04
themonth for date. last_day('17-MAR-04'
) from dud;

Team Fly Previous MNext
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CRITICAL SKILL 2.8
Employ Joins (ANS! vs. Oracle): Inner, Outer, Self

Up until now, dl of the examplesin this chapter have sdlected data from only onetable. In actud fact, much of the
datathat we need isin two or more tables. The true power of arelational database (and the source of its name)
comes from the ability to relate different tables and their datatogether. Understanding this concept iscriticd to
harvesting the information held within the database. Thisis more commonly known as joining two or more tables.

With Oracle Database 10g, queries can be written using either Oracle's SQL syntax or ANSI syntax. While Oracle
hasn't made ANSI syntax available until recently, it has been used in non-Oracle environments for sometime. Many
third-party tools accept ANSI SQL and, asyou'll see shortly, thejoins are quite different.

Inner Joins

Aninner join, dso known smply asjoin, occurs when records are salected from two tables and the valuesin one
column from thefirgt table are dso found in asmilar column in the second table. In effect, two or more tablesare
joined together based on common fields. These common fields are known as keys. There are two types of keys:

n
A primary key iswhat makesarow of dataunique within atable. Inthe CUSTOMERS table, CUST_ID isthe

primary key.

|

A foreign key isthe primary key of onetablethat is stored inside another table. The foreign key connects the two
tablestogether. The SALES table aso contains CUST _ID, which in the case of the SALES table, isaforeign key
back to the CUSTOMERS table.

Oraclelnner Joins

Thetablesto be joined are listed in the from clause and then related together in the wher e clause. Whenever two or
more tables are found in the from clause, ajoin happens. Additiona conditions can still be specified inthe where
clauseto limit which rowswill be returned by the join. For example, when we queried the SALES table on its own,
the only customer information available to uswasthe CUST _ID. However, if wejoin each record, weretrieve from
the SALES table by the CUST _ID to the same column in the CUSTOMERS table, and dl the customer information
becomes availableto usingtantly.

Team Fly Previous MNext
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Any of the combinationswill produce exactly the same results. Let'shold off on the | eft outer join example until we
revist the outer join idealater in Project 2-4.

ANSI Full Outer Joins A full outer join is possible when using the ANSI syntax without having to write too much
code. With a full outer join, you will be able to return both the right outer join and left outer join resultsfrom the
samequery.

The full outer join queries can be written as full outer join or full join and once again, the on, using, or natural
joinsare dl possble. Let'srevidt the Outer Joins Project and try the ANSI syntax out.

Project 2-2 Joining Data Using ANSI SQL Joins

Using the templ and temp2 tables we created and populated, let'stry out the ANSI right, left, and full outer joins.

Step by Step

Weve just learned that you can writethe ANSI outer joins with or without the outer keyword in each of the ANS|
right, left, and full outer joins. We aso learned that the ANSI on, using, and natural join syntax isavailable as
well. The following step-by-step instructions use a combination of these for illustration purposes. Fed freeto try
aternate syntax, but we encourage you to adopt a consstent style to allow your code to be sdlf-documenting and
traceable by other devel opers.

1. Usethe ANS right outer join:
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Project 2-3 Grouping Datain Your select Statements

Onefind example will demongtrate the grouping of multiple columns and more than one function being performed for
each group. Aswe build on this example, we will introduce column diases, a round function combined with an avg
function and the use of a substr function, which will serveto select only aspecified number of charactersfor the
product subcategories and names results.

Step by Step

Let's gart with the preceding group by example and build on it as we introduce some formatting and intermediate
concepts. Look at the output each time and see how we are transforming it along theway. A fina output listing has
been provided at the end for you to compare againgt.

1. Start SQL*Plus and re-execute the preceding group by example:
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CRITICAL SKILL 2.10
L earn Subqueries. Simple and Correlated Comparison with Joins

Within SQL, functiondity existsto create subqueries, which are essentidly queries within queries. This power
capability makes it possible to produce results based on another result or set of results. Let's explore this concept a
little further.

Simple Subquery

Without the functionaity of subqueries, it would take acouple SQL queriesto retrieve product information for the
product with the maximum list price. Thefirst query would haveto find the value of max(prod_list_price). A
subsequent query would have to use the vaue resolved for max(prod_list_price) to find the product detalls. Let's
take alook at how we can resolve this with asubquery embedded in the wher e clause of the main query:
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CRITICAL SKILL 2.11
Use Set Operators. Union, Intersect, Minus

One of the nice things about arelationa database isthat SQL queries act upon sets of dataversusasingle row of
data. Oracle provides uswith a series of set functions that can be used to join setstogether, for example. The set
functionswill be discussed in the next few sections using two single column tables: table x and tabley. Before
proceeding to the discussion on the set functions, let'sfirst take alook at the contents of these tables.

Talex:
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NOTE
Please be aware that the intersect set operator can introduce major performance problems. If you are
venturing down this path, weigh the alternatives first.

minus
The minus sat function returns al the rowsin the firs table minustherowsin thefirst table that are a'so in the second

table. The order of the tables isimportant. Pay close attention to the order of the tables and the different resultsin
these two query examples:
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CRITICAL SKILL 2.12
Use Views

Views are database objects that are based on one or more tables. They alow the user to create a pseudo-table that
has no data. The view consists solely of an SQL query that retrieves specific columns and rows. The datathat is
retrieved by aview is presented like atable.

Views can provide alevd of security, making only certain rows and columns from one or more tables available to the
end user. We could hide the underlying tables, CUSTOMERS and SALES from dl the usersin our organization and
only make available the datafor states they are entitled to see. In the following example, we are creating aview to
only show specific details about Utah-based customers sdes.
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rows and columns from this view. The second example sdects only the name and total columnsfor customers whose
sdesare greater than 20,000. Keep in mind, thisis till only for Utah customers.
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Seqguences are objects in the database that can be used to provide sequentially generated integers. Without these
va uable objects available to users, generating values sequentially would only be possible through the use of programs.

Sequences are generally created and named by a DBA. Among the attributes that can be defined when creating a
sequence are aminimum vaue, amaximum vaue, anumber to increment by and anumber to Sart with. They are
then made available to the systems applications and users that would need to generate them.

For the following example, we have established a cust_id_seq sequence, which increments by one eech timeit's
called. When we created the sequence, we specified that 104501 should be the number to start with. For
demongtration purposes, well use the DUAL table to select the next two sequence numbers. More often than not, an
application will retrieve and assign the sequence numbers as records are inserted into the associated table.
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Ask the Expert
Q: Isasingle space an acceptableentry intoa NOT NULL constrained column?

A: Yes. Oraclewill allow you to enter a space as the sole character inaNOT NULL constrained
column. Be careful though. The single space will look likeaNULL vauewhen a select statement
retrieves and displaysthisrow. The spaceisvery different than aNULL.

Deferred

When congtraints are created, they can be created either as deferrable or not deferrable. A congraint that is not
deferred is checked immediately upon execution of each statement and if the condtraint isviolated, it isimmediately
rolled back. A congtraint that is deferred will not be checked until a commit statement isissued. Thisisussful when
inserting rows or updating vaues that reference other values that do not exist but are part of the overall batch of
datements. By deferring the congtraint checking until the commit isissued, we can complete the entire batch of
entries before determining if there are any condraint violations.

CRITICAL SKILL 2.15
Format Your Output with SQL*Plus

Throughout this chapter, we've seen the results of many SQL queries. In some, we added functions like substr to
reduce the size of the columns and keep the results confined within one line. In SQL* Plus, there are many parameters
that can be set to control how the output isdisplayed. A list of al of the available settingsis easily obtained by issuing
the show all command within SQL*Plus. Alternatively, if you know the parameter and want to seeits current value,
the command show parameter _name will give you the answer. Before we close out this chapter, let's visit anumber
of the more useful SQL* Plus parameters.

Page and Line Size

The set linesize command tells Oracle how wide the line output is before wrapping the resultsto the next line. To set
theline sizeto 100, enter the command set linesize 100. Thereis no semicolon required to end set commands.

Team Fly Previous MNext
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Ask the Expert
Q: Oncel set parameters, do | ever haveto set them again?

A: Yes. Parameters are good only for the current setting. The parameters always reset to their
default settings when you start up anew SQL* Plus session. However, the parameter defaults can
be overwritten at the start of each SQL* Plus session by entering and saving them in the login.sgl
file

The set pagesize command determines the length of the page. The default page Sizeis 14 lines. If you don't want to
repeet the result headings every 14 lines, use this command. If you want your page to be 50 lineslong, issue the
command set pagesize 50.

Page Titles

The ttitle command includes anumber of options. The default settings return the date and page number on every
page followed by thetitle text centered on the next line. Multiple headings can aso be produced by separating the
text with the vertical bar character. The command ttitle'Customer List Utah' centersthetext "Customer List" on
thefirg linefollowed by "Utah" on the second line.

Page Footers

The btitle command will center text at the bottom of the page. The command btitle'sample.sgl’ placesthe text
"sample.sgl” a the bottom center of the output listing. The command btitle left 'sample.sgl’ resultsin thefooter text
"sample.sgl" being placed at the left edge of the footer.

Formatting Columns

Quite often, you'll need to format the actual column data. The column command is used to accomplish this. Suppose
we are going to select the last name from the CUSTOMERS table a ong with a number of other columns. We know
that, by default, thelast name datawill take up more space than it needs. The command column cust_last_name

format al2 wrap heading'Last Name' tells SQL* Plusthat there should be only 12 characters of the last name
displayed and that the column title 'Last Name' should be displayed on two separate lines.

Project 2-5 Formatting Your SQL Output

Let's put these SQL* Plus concepts together and format the output of a SQL query. The following step-by-step
indructionswill lead you through afew of these basc formatting commands.

Team Fly Previous MNext
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CHAPTER 3
The Database Administrator

CRITICAL SKILLS

3.1 Learn the Job of the DBA

3.2 Understand the Oracle Database 10g DBA Skill Set
3.3 Perform Day-to-Day Operations

3.4 Understand the Oracle Database 109 Infrastructure
3.5 Operate Modes of an Oracle Database 10g

3.6 Get Started with Oracle Enterprise Manager

3.7 Manage Database Objects

3.8 Manage Space

3.9 Manage Users

3.10 Manage Privilegesfor Database Users
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S0, you've decided to be a Database Administrator (DBA). Gresat choice! On top of that, you've chosen Oracle as
the Database Management System (DBMS) that you want to work with. Even better! All you need to do now is
figure out how to learn what you need to know to do the job. Reading this book isagreat start. However, the job of
aDBA cannot be learned entirely in afew short months. It isawork in progress that can teke severa yearsto
becomereally good at. Don't get uswrong you can learn the basics that will make you a productive DBA in afew
short months, but thereisagreat ded to learn, and we don't become really good at thisjob until weve actudly run
the utility, executed the SQL, or performed the task. In other words, don't just read this book try the examples and
don't be afraid to make mistakes.

CRITICAL SKILL 3.1
Learn the Job of the DBA

Therole of aDBA ismore of acareer than ajob. Those of uswho have been doing thisfor many years are dways
learning new things and just trying to keep up! That's the exciting thing about being aDBA: the job keeps changing.
Databases are growing at a phenomena pace, the number of usersisincreasing, availability requirements are striving
for that magica 24/7 mark, and security has become a much greater concern. Asyou will seein this book, databases
now include more than just data. They are aso about the Internet and grid computing and XML and Java. So, how
long will it take you to learn how to beaDBA? For aslong as you're practicing this career.

There are some concrete steps that you can take to jump-start your learning process. Undertaking an Oracle
Certification will provide you with astructured program that offers you clear sepsto help learn the details of thejob.
Instructor-led courses as well as CD- and I nternet-based classes can help you through the process. Also, read as
much as you can and then get your hands on a test database and practice what you've learned.

Applications come and go, but data stays around. All of the information that makes your company vauableis (or
should be) stored in a database. Customer, vendor, employee, and financia data, aswell as every other corporate
datais stored in adatabase, and your company would have greet difficulty surviving if any of that datawaslogt.
Learn your job well. People are depending on you.

CRITICAL SKILL 3.2
Understand the Oracle Database 10g DBA Skill Set

Thereisgood newsfor DBAS: Oracle hastoolsto help you do your job and manage your databases. Thesetools
have existed for many versions of Oracle and have improved with each release to the point where the Oracle
Database 10g offeringsare
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extengve. In many cases, you will have the option of doing your job using a Graphical User Interface (GUI), and
you will aso have the option of usng acommand-lineinterface. We recommend learning both. Y ou will need to use
the command-line interface in many cases to schedule work through scripts. The GUI can be used for performing
day-to-day operations and can aso be used as agresat learning tool thefirst time you perform an operation. In many
cases, you will be able to generate the low-level commands from the GUI and can copy them to afile to be used
later on.

Asweve mentioned, there isagreat ded that you will need to know in order to be able to provide well-rounded
coverage of your Oracle environment. We can categorize the specialized areas of database management so that you
will be aware of the whole picture and can break your work into well-defined groupings.

CRITICAL SKILL 3.3
Perform Day-to-Day Operations

In order to properly perform therole of Database Administrator, you will need to develop and implement solutions
that cover dl areas of thisdiscipline. The amazing part of thisjob isthat you may be asked to do many, or perhaps
all, aspects of your job on any given day. Y our daily taskswill vary from doing high-level architecture and designto
performing low-level tasks. Let'stake alook at the thingsthat you will be getting involved in.

Architecture and Design

DBAs should be involved with the architecture and design of new applications, databases, and even technica
infrastructure changes. Decisions made here will have alarge impact on database performance and scal ability and
database knowledge will help choose a better technica implementation. Data design tools such as Oracle Designer
can assst the DBA.

Capacity Planning

Short and long range planning needs to be performed on your databases and applications. Thiswill focus on
performance and sizing characterigtics of your systemsthat will help to determine upcoming storage, CPU, memory,
and network needs. Thisisan areathat is often neglected and can lead to big problemsif it isnot done properly.

Backup and Recovery

A backup and recovery planis, of course, critical in order to protect your corporate data. Y ou need to ensure that
data can be recovered quickly to the nearest point in time as possible. There is dso a performance aspect to this
since backups must be

Team Fly Previous MNext
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TIP
Do not reorg unless you absolutely need to.

Change M anagement

Being able to upgrade or change the database is a discipline that includes many areas. Upgrades to the database
schema, procedural logic in the database, and database software must al be performed in a controlled manner.
Change control procedures and tools such as Oracle's Change Manager and third-party offeringswill assst you.

Schedule Jobs

Oracle Database 10g comes with anew scheduler that allows you to schedule ajob for a specific date and time, and
to categorize jobs into job classes that can be prioritized. So, resources can be controlled by job class. Of course,
other native scheduling systems such as"at" in Windows and crontab in UNIX can be used aswell as other

third-party offerings.

Network Management

Oracle Networking is afundamental component of the database that you will need to become comfortable with.
Database connectivity options like Tnsnames, the Oracle Internet Directory (OID), and the Oracle Listener require
planning to ensure that performance and security requirements are met in away that is smpleto manage. Y ou will see
more of thisin the next chapter.

Troubleshooting

Though troubleshooting may not be what you'd consider a classic area of Database Management, it is one areathat
you will encounter daily. Y ou will need toolsto help you with this. Oracle Metal_ink technica support, availableto
customers who purchase the service, isinvaluable. Oracle dert logs and dump fileswill so help you grestly.
Experience will be your biggest dly here and the sooner you dive into database support, the faster you will progress.

Y ou've seen the areas of database management that need to be handled, now it'stimeto look at the Oracle schema
and storage infrastructure.

CRITICAL SKILL 34
Under stand the Oracle Database 109 I nfrastructure

Oracle's memory and processinfrastructure have aready been discussed in Chapter 1. In this section, we will take a
look at the Oracle schemaand storage infrastructure since these are alarge part of what you will be required to

manage
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Storage Structures

As shown in Figure 3-1, the physicd schema objects are stored as segmentsin the database. Each segment can only
be stored in a single tablespace and atablespace can be made up of one or more datafiles. If atablespace is running

out of space, you can expand the datafilesit is made up of, or you can aso add anew datafile to the tablespace. A
datafile can only store datafor asingle tablespace.

A single tablespace can store datafor multiple segments and in fact for severd segment types. Segmentsfrom
multiple schemas can aso exist in the same tablespace. So, for example, table_afrom schemal and index_b from
schema? can both be implemented in the same tablespace. Oh and by the way, a tablespace can only store datafor a
single database.

Thelogica structures such as views and source code are stored in the Oracle catalog but are part of a schema. So,
this means that the Oracle-supplied SH schemacan contain al of the objectsthat it needs to run the entire application
under its own schemaname. This provides strong security and management benefits.

Progress Check @

1. Namefive areasthat you will need to addressasa DBA.
2. What isaschemaand what does it contain?

3. Can atablespace store more than one segment type?

4. Under which circumstances would you bother to start up the database in nomount mode?

CRITICAL SKILL 35
Operate Modes of an Oracle Database 109

Oracle isa software package like many othersthat you may have used. However, when you run most programs, they
run one and only one way. So when | open my accounting software, | run it the same way dl the time. However, you
have options

Progress Check Answers

1. AsaDBA, you will need to address architecture, capacity planning, backup and recovery, and
security and performance, among others.
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2. A schemaisalogicd structure that contains objects like segments, views, procedures, functions,
packages, triggers, user-defined objects, collection types, sequences, synonyms, and database
links

3. A dingle tablespace can store data for multiple segments and different segment types. Segments
from multiple schemas can a o exist in the same tablespace. So, for example, table_afrom
schemal and index_b from schema2 can be implemented as two segments in the same tablespace.

4. When started in nomount mode, the parameter file isread and memory structures and processes
are sarted for the instance. The database is not yet associated with the instance. Y ou will usethis
in cases where you need to re-create the controlfile.
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FIGURE 3-3. Enterprise Manager instance configuration view

CRITICAL SKILL 3.6
Get Started with Oracle Enterprise M anager

Oracle Enterprise Manager (OEM) isagrest tool to assist the beginner DBA through to the experienced one. Y ou
should, however, dso learn the low-level commands that will alow you to do your job through an interface like
SQL*Plus. OEM can help you with this by showing you the SQL that it has generated when you sdlect the Show gl
button that exists on many windows. Given how many options OEM hasto help you do your job asaDBA, we will
take aquick look at them here.

Firgt off, OEM can be used to manage dl of the databasesin your network. Asyou can seein Figure 3-3, once you
expand the network, you can select Databases
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Database change management can be performed through the Change Management Pack. Under Tools, choose
Change Management Pack or Standard Management Features and these will lead you to the Change Manager tility.

Database applications will provide support for the spatial index advisor, SQL* Plus Workshest, and the Oracle Text
Maneger.

Tuning facilities such as performance manager, outline management, and tablespace maps are provided through
Standard Management Features and Tuning Features, as shown in Figure 3-6.

Asyou can see from this overview of OEM console capabilities, many of the tools that we need to perform our
day-to-day tasks can be found in this one console. Now that we have confidence that there's a tool set to support us,
let's take aquick look at what you need to think about when managing database objects.

CRITICAL SKILL 3.7
M anage Database Objects

A large part of your job asaDBA will be to manage the objects that exist in adatabase. Let'slook at the objects
that you need to concern yoursdlf with and discuss the main management issues that you will have in each of these
aress.

Controlfiles

Itiscritical to the database that you have at least one valid control file for your database. These are smdll filesand
can be multiplexed by the Oracle instance. Ensuring that you have at least three copies of the controlfiles (remember,
they are smdll), aswell astext and binary backups whenever adatafile, log file, or tablespaceis changed and on a
regularly scheduled basis (at least daily) will go along way towards ensuring that your control filesare in good shape.
Controlfileswill be discussed in more detail in Chapter 5.

Redo Logs

Redo logs are necessary to ensure database integrity and should be duplexed in Oracle. Oracle mirroring helps even
If your redo logs are mirrored by your storage subsystem since Oracle will use the dternate redo log if one should
become corrupt. Y ou will need to ensure that you have enough redo logs and that they are sized properly to support
database performance. How large should your redo logs be? They should be large enough that alog switch does not
usually occur more than once every 15 minutes due to the checkpointing that occurs during alog switch and the
overhead that isincurred during this operation. How many redo logs should you have? Y ou should have enough redo
logsthat the system will not wrap around to alog that has not yet completed a checkpoint or completed archiving
(for systemsin archivelog mode). Redo logs can be added, deleted, and switched through OEM.
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Ask the Expert

Q: Why isit important for DBAsto get involved with the ar chitecture and design of a new
system?

A: Decisons made on the technica infrastructure aswell as data and application designs here will
have alarge impact on database performance and scalability. Database knowledge will help
choose a better technical implementation. Once chosen, these can be difficult to change.

Q: Which method do you nor mally useto shut down a database?

A: Although the shutdown normal operation is arecommended approach, it is often impractical
since you need usersto disconnect themselves. The approach thet | prefer isto perform a
checkpoint using the command alter system checkpoint which will write data out to detafiles
and speed up the restart. | then perform a shutdown abort, immediately followed by a startup
restrict, and shutdown immediate. Thisisafast, guaranteed shutdown that |leaves the database
in acongstent state once dl of the steps have been completed.

Q: What isthe best way to become a good Oracle DBA quickly and then to keep
improving?

A: There are many thingsthat you will need to do and many skillsthat you'll need to develop to do
thisjob. Firgt, learning the basic DBA sKills, which you can get from books such asthisaswell as
from courses, will give you ahead start. Practicing what you seeis probably the quickest and most
practical way to learn. Getting involved in supporting some databases in devel opment and
production will force you to learn very quickly. Then working on development systemsfor different
types of applicationswill help to round out your skills. Keep reading and learning and never
assumethat you know it al and you will do very well.

CRITICAL SKILL 3.8
M anage Space

The chdlenge of managing dataiin your Oracle Database 10g is one that provides you with options. In this section,
wewill look at the methods that have been used in the many versions of the database to manage your information.
Today's version of the
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Progress Check @

1. What's better: "shutdown transactiona” or ""shutdown immediate”?
2. Do you only need to worry about logica schema objects that do not take up alarge amount of space?
3. What happensif your archive log directory becomesfull?

4. Why would you want to use acommand-line interface rather than a GUI to perform your tasksasaDBA?

CRITICAL SKILL 3.9
Manage Users

Before you can do anything in Oracle, you need to have auser ID created to enable you to log into Oracle. Asa
DBA, you will begin with the SY S or SY STEM accounts since these accounts both have the DBA role and exist in
all Oracle databases. They are often used to perform database administration tasks. The SY S account is also granted
the sysdba privilege and is the schemathat the Oracle catalog is stored in. Y ou should only use the SY S account
when you need to perform atask as SY S or need the sysdba privilege. If your database was created using the
Database Configuration Assstant (dbca), then you will aso automaticaly get the SY SMAN and DBSNMP
accounts. SY SMAN is used to administer Oracle Enterprise Manager (OEM) and DBSNMP is used by the agent
that OEM employsto monitor Oracle databases. Severd other accounts will aso be set up for the "example"
schemas, such asthe SdesHigtory ('SH') user that we will utilize throughout this book. The OUTLN schemawill be
created to allow you to use plan stability through the stored outline feature. Depending on the options you choose
when creating your database, other accounts may be set up for you. For example, if you ingal the OLAP option, the
OLAPSY S account will be created.

Progress Check Answers

1. Both leave your database in aconsstent state. It depends on how long your transactions will
take to complete or roll back. If al things are equa and you think that it will take aslong to commit
the transactions that are dready running, then you should use "shutdown transactiona” since
commitswill be allowed to complete and no datawill belost.

2. Logica schema objects need to be watched to ensure they arein avalid state.

3. If database attempts to write an archive log after the directory has become full, the database
activity will be suspended until sufficient spaceis made available for the new file.

4.'Y ou may want to place the command in a script that is scheduled or run as arepetitive task.
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CRITICAL SKILL 3.10
Manage Privileges for Database Users

Creating auser in Oracle has accomplished thefirst part of user setup and that is authentication. We haveauser ID
and password and have authorized this user to use an Oracle database. Once the user logsin, however, they will not
be able to do very much because they will not have privileges that alow them to access any objects. Thisleadsusto
the second step of setting up a user: authorization. In order to authorize a user to perform their tasks, we need to
grant access.

Grant Authority

Y ou now need to give permission to the user to do thingsin Oracle. Actionslike accessng atable or executing a
procedure or running a utility require you to "grant” the authority to that user. When you perform a grant, you can

gpecify four things.

|
The user that isbeing granted the authority.

|
The object that is being granted. Examples of these are atable, procedure, or role.

|
The type of access being granted, such as select, insert, update, or delete on atable, or execute on a procedure,
function, or package.

|
Whether this user has authority to then grant the same authority to other users. By default, they do not, but this can be
added by using the With Grant option.

Here are two examples that grant auser "NEWUSER" access to atable and then to a package.
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In Conclusion

Asyou have seen in this chapter, thereisagreat deal that aDBA needsto be aware of to properly manage a
database. The good newsisthat you will have tools such as OEM to help you. Do your best to keep your
environment as Smple asyou possibly can! Y ou will be glad that you did as your overal database environment
continuesto grow.

Project 3-1 Creating Essential Objects

This project will walk you through the cregtion of the essential storage and schema objects after a database has been
created, which in this project will be called oralOg. Y ou will create anew tablespace caled NEW _TS and will than
add auser NEW_USER who will be given the authority to thistablespace. Y ou will then creste arole called
NEW_ROLE and grant privilegestoit. Afterward, you'll grant thisrole to the new user. A table and index will be
created on this tablespace by the new user. Lastly, you will resize the undo tablespace to makeiit larger. You will see
how to do thisin OEM and the generated SQL will dso be shown to you so you can do thisin SQL*Plus.

Step by Step

1. You have been asked to create a new used named NEW_USER who will need to create objectsin anew
tablespace called NEW_T S that should be sized at SMB. Y our first step will be to create the tablespace. In OEM,
log inasuser SYSTEM, go to database oralOg, choose storage, then choose tablespace and select an existing
tablespace to modd. Under Objectsin the toolbar, select the Create Like option to model your new tablespace after
the exigting one. Enter the new tablespace name, datafile name, and al propertiesincluding the size. Makethisa
locally managed tablespace SMB in size with uniform extents 96KB in size. If you choose the Show Sql button, you
will seethe generated SQL. It should look something like thefollowing SQL. Y ou can either gpply the changein
OEM or you can copy and paste the generated SQL and run it in SQL*Plus.
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CHAPTER 4
Networking

CRITICAL SKILLS

4.1 Use Oracle Net Services

4.2 Learn the Difference Between Dedicated and Shared Server Architectures
4.3 Define Connections

4.4 Usethe Oracle Net Listener

4.5 Learn Naming Methods

4.6 Use Oracle Configuration Files

4.7 Use Adminigtration Tools

4.8 Us= Profiles

4.9 Network in aMultitiered Environment
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This chapter introduces Oracle Net Services, which alow database applications running on remote systems to access
an Oracle database. It creates and maintains the network connection, and also exchanges data between the
application and the database.

Oracle networking playsacritica rolein performance and availability. Each new version of Oracleisdesigned to
support more data and users than the previous release. Thisincreased amount of database activity and network
traffic needs to be addressed from an availability and performance perspective and should be managed by the DBA.
A DBA aso hasto be ableto determine if a performance issue is due to networking, and if so, then they must be
ableto resolve any network performance issues from a database configuration perspective.

Throughout this chapter we will refer to DBAS, which in this context means anyone that is performing networking
administration operations to make the database connectivity work. These days, more devel opers are managing their
own development databases and performing operationstraditionaly reserved for DBAS.

NOTE

Oracle Net Servicesis alarge topic. The emphasisin this chapter isto introduce DBAsto Oracle Net Services
terminology and concepts, feature/functionality, and key components and tools. Once a beginning DBA reads
this section, they should be able to understand the Oracle networking references and be capabl e of
performing simple operations using the Oracle GUI tools and wizards for Oracle Net Services.

CRITICAL SKILL 4.1
Use Oracle Net Services

Oracle Net Servicesisthe software component that allows enterprise connectivity across heterogeneous
environments. Oracle Net isthe part of Oracle Net Services that manages data communication between aremote
application and the Oracle database, and runs on top of anetwork protocol like TCP/IP. The software used by
Oracle Net software resides on the remote system and the Oracle database platform.

A listener process must be running on the database server to receive the network request. (A listener isaprogram
that listens on a port for incoming network requests and then hands the request to another program for processing.)
The listener then determines the appropriate type of process to handle the request.

The network protocol sends arequest to the Oracle Protocol layer, which sends the information to the Oracle Net
Foundation layer, which then communicates with the database server. The Oracle network communication stack,
shownin Figure4-1, issmilar on both the client- and server-side.
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Define a Location

L ocations need to be defined so aremote application can find the correct Oracle database server on the network. A
service name, such as customer .us.trubix.com, is used to define the unique location of each database server. Inthe
preceding example, customer is the database name and us.trubix.com isthe domain name. On the plusside, if the
physica location of the database is changed, the service name can stay the same.

A database can support multiple services. The service name, defined with the initidization parameter
SERVICE_NAMES, makesthe physical location of the database transparent and will default to the global
database name (the name of your database), which usesthe format database name.database domain, asin
customer.usitrubix.com.

The database domain nameisthe domain where the database islocated, and is made up of theinitidization
parameters DB_NAME and DB_DOM AIN. The combination of the DB_ NAME and DB_DOMAIN
(customer.ustrubix.com) name distinguishes one database from another, as shown in the following examples:
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alook at the dataiin these tables before and after you implement shared servers, to see how they change your
database and how it functions.

CRITICAL SKILL 4.3
Define Connections

This section will discuss the core components required to handle Oracle connections.

A Connect Descriptor

A connect descriptor is used to define the service name and the location of the database. The address component of
aconnect descriptor defines the protocol, host name, and port number. Though port numbers can be between 1 to
65535, those from 1 to 1024 are usually reserved for specia processes. The connect data component of the
description describes the service to which you want to connect. If you do not include the instance_name inyour
descriptor, it will default to the Oracle SID if not defined.

A sample connect descriptor for customer .us.trubix.com lookslike the following:
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CRITICAL SKILL 44
Usethe Oracle Net Listener

The Oracle Net Listener (listener) listens on anetwork port (listening endpoints) for incoming database requests. A
listening endpoint defines the protocol addresses the listener is defined to listen on. Listening endpointsinclude HTTP,
FTP, WebDAV, and Oracle XML. Look at the ORACLE XML DB Developer's Guide for more detail on
registering FTP, HTTP, and WebDAYV listening points.

The processisfairly smple. The listener receives aregquest and hands the request to aservice handler, whichisa
server process that runs on the same platform as the Oracle database server. The service handler can be a dedicated
server or adispatcher, the latter of which works with shared servers.

The PMON background process registers the service information to the listener. During registration, PMON gives
the listener information on the database services and instance information. PMON then triesto register with the
listener once the listener has been started. Dynamic registration is supported with the alter system register
command. If PMON has not registered with the listener, a TNS listener error will occur. View the Oracle Database
10g Error Messages reference manua for more details.

The listener will receive the database request and spawn a dedicated server processif the environment is configured
for the dedicated server architecture. The dispatcher will hand the request over to adispatcher if running a shared
server architecture. A client application can bypassthe listener if it isrunning on the same platform as the database
sarver. Oncethe listener hands off the request it will resume listening for additiond network requests.

A default listener (named listener) is configured at ingtdlation with the Oracle Net Configuration Assstant making it
easy to start up the default listener when asystem isfirst built. An additiona |CP protocol addressis defined for
externd routes during ingtalation.

Progress Check Answers
1. The protocol WebDAV supports collaborative authoring over the Internet.
2. Fase. The SDP protocol is used with high-speed networks.

3. True. A virtud circuit isasection of shared memory that containsinformation for client
communication.

4. False. Ports 1t0 1024 are used for specia processes. They are not reserved for SSL.
5. The dedicated server architecture does not support FTP, HTTP, or WebDAYV clients.

6. True. Yes, thisis one of the advantages of using the Oracle Connection Manager.
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Multiple Listeners

Multiple listeners can be defined for aservice, and offer anumber of advantages for more complex environments.
These advantagesincdude the following:

[
Falover

u
Trangparent application failover

|
Load baancing

Thefollowing isasample connect descriptor for alistener:
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naming methods need to be configured. This method cannot be used if more advanced features are required.

The External Naming M ethod

The external naming method uses net service names that are defined in a non-Oracle environment. Thisnaming
method workswell for adminigtrators that want to use their native naming service, and dlowsthem to use native tools
and utilities with which they have experience. The disadvantage of this approach isthat Oracle Net tools cannot be
used for these native naming methods. Supported non-Oracle services include the Network Information Service
(NIS) or Cdll Directory Services (CDS). CDSis part of aDistributed Computing Environment (DCE) environment.
DCE isan integrated distributed environment designed to resolve interoperability issues with heterogeneous
environments. DCE is maintained by the Open Systems Foundation (OSF).

Which Naming Method to Use

Theloca naming method (tnsnames.ora) has traditionaly been the most popular method. However, therearea
number of administration and security issuesin stored loca configuration with atnsnames.orafile. The directory
(centraized) naming method is more scalable and has less administration than the local naming method. For large
systems, the directory method is becoming more popular. Oracle Namesis an Oracle proprietary centralized naming
method and is no longer supported in Oracle Database 10g. Oracle Name environments should migrate to the
directory naming method. The easy naming method and externa naming method are not used as often.

CRITICAL SKILL 4.6
Use Oracle Configuration Files

Remote applicationswill ook for Oracle Net configuration filesto determine how to access the Oracle database
server. Configuration files can be found in the ORACLE_HOME/network/admin directory location. Table 4-5
definesthe primary configuration files.

Syntax for Configuration Files
DBAs can use the management tools to modify Oracle Net Services configurations. However, since the configuration
fileshave asmple syntax, it iseasy to modify the configuration files directly. Thefollowing isan example of the

ligener.orafile.
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Should aDBA want to modify thefiles directly, the following syntax rules must be followed:

|
Comments must begin with apound sign (). Anything following the pound sign istreated as acomment.

|
Keywords are not case senditive and cannot contain spaces.

|
Spaces are optiona around equa (=) Sgns.

|
Vaues can only contain spacesif they are surrounded by quotes. The vaues may be case sensitive depending on the
operating system and protocol.

u
A connect descriptor can be no more than 4KB in length.

|
All characters must be part of the network set.

CRITICAL SKILL 4.7
Use Administration Tools

Oracle Net Services contains anumber of user interfaces and tools that S mplify the management of the Oracle
network, including thefollowing:

|
Oracle Enterprise Manager (OEM)

[
The OEM console

|
Oracle Net Manager

|
Oracle Net Configuration Assistant

|
Oracle Connection Manager

n
Oracle Internet Directory Configuration Ass stant

[
Command-line utilities
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|
Oracle Advanced Security

The Oracle Enterprise Manager

Along with database administration, OEM alows configuration of Oracle Net Services. OEM can be used to
perform the following adminigtration festures:

|
The configuration of liseners

|
The configuration of naming definitions such as connect descriptors
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Project 4-1 Testing a Connection

The following project will walk you through the steps of testing a connection to an Oracle database server.

Step by Step

Thefirg step isto test the network connectivity between the remote system and the Oracle database server. The ping
command will verify network access. If ping is successful, the remote system can resolve the name of the host server
name. The host server name should be defined in the hosts file for the operating system.

The hogtsfilein UNIX isin the/etc directory; the hostsfilesin Windowsisin thewinnt directory. Thefollowingisan
example hogtsfile entry.
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CRITICAL SKILL 4.8
Use Profiles

A profile contains a set of parameters that define Oracle Net options on the remote or database server. Profilesare
stored in the sginet.orafile and can be used to

|
Route connections to specific processes

|
Control access through protocol-specific parameters

|
Prioritize naming methods

|
Control logging and tracing features

|
Configure for externd naming

|
Define how the client domain should gppend to unqudified names

During ingalation, the priority order for the naming methods will be defined. If the first naming method cannot resolve
the connect identifier, the next naming method will be checked. The resultswill then be stored in the sglnet.orafile, as
shown inthefollowing example:
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The Oracle Net Manager is used to define database access control. To define database access control, perform the
following steps using Oracle Net Manager:

1. After sarting Net Manager, sdect Local  Profile.

2. Choose Generdl.

3. Sdect Access Rights.

4. Choose Check TCP/IP Client Access Rights.

5. Inthe Clients Excluded From Access and the Clients Allowed To Access fied ds access control can now be
defined.

CRITICAL SKILL 4.9
Network in a Multitiered Environment

Although the Oracle Database 109 has new features that Smplify database administration, the environment the
database server runsin is becoming more complex. The following areas continue to increase the complexity of Oracle
networking environments:

|
Oracle Database 10g-supporting HTTP, FTP, and WebDAYV protocols are changing how datais used and accessed.

|
The OEM Centra Consoleis changing how Oracle DBAS perform administration across multiple databases.

|
Multitiered architectures are placing increasing demands on network performance and security.

Traditionally, most Oracle networks have been set with the local naming method. In the future, more Oracle
networking environments will work with multitiered architectures, the Oracle OEM Central Console, encryption, and
the directory naming method. Companies are going to need people with skills to manage these complex
environments. This chapter introduced you to the main components of Oracle Net Services. To begin working with
Oracle Net Services, you may want to look at the following areasin the following order in terms of developing your
Kills

|
Strengthen your understanding of the Oracle Net Services architecture.
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Obtain asolid understanding of configuring dedicated and shared server environments.

|
Become comfortable working with listeners and the local naming method.
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CHAPTERS
Backup and Recovery

CRITICAL SKILLS

5.1 Oracle Backup and Recovery Fundamentals

5.2 Learn about Oracle User-Managed Backup and Recovery
5.3 Write a Database Backup

5.4 Back Up Archived Redo Logs

5.5 Get Started with Oracle Data Pump

5.6 Use Oracle Data Pump Export

5.7 Work with Oracle Data Pump Import

5.8 Use Traditiona Export and Import

5.9 Get Started with Recovery Manager
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This chapter discusses many concepts that are very important to Oracle DBAs and users. Backing up your datais
crucid, and this chapter discusses how to do so aswell as how to recover when things go wrong. Aswe have said
before, the best way to learnisto do, and backup and recovery are tasks that every DBA must learn and, more
important, practice. Just remember that if you do plan to perform the exercises and examplesin this chapter, doit on
adatabase that is not being used, or create one just for this purpose...just in case.

CRITICAL SKILL 5.1
Oracle Backup and Recovery Fundamentals

Asyou should already know, datais a vauable asset. To ensure that you can protect your investment, it isimportant
to insure your vauable property. To support thisimportant data need, Oracle Database 10g provides numerous
features to enable you to protect your investment. The ability to back up your datain case of afailureisan invauable
capability. Now you have the chance to back up your data without interruption to your business processes. Just as
important asit isto back up your dataisthe ability to quickly recovery from afailure. Whether you lose data due to
hardware, software, or human failures, the time to recover costs businesses opportunity and money. This chapter
introduces you to how Oracle supports the need to back up and recover data.

WhereDo | Start?

Oraclesimplementation of backup and recovery is an extensive one that provides you with the advantage of having
many optionsthat you can use. Thisisagood thing, but can leave you wondering, "Where should | start and which
options are best for me?' This chapter will take you on aquick tour of backup and recovery and should leave you
with agood understanding of how thisisimplemented in Oracle. Asyou review the backup and recovery utilities
presented in this chapter, keep in mind that we strongly recommend using Recovery Manager (RMAN) for
performing backup and recovery and will explain why later. But for now, just know that we're off to agood start
since we've answered our first question aready!

One of the most important e ements of an advanced database management system (DBMS) isthe capability to
perform backup and recovery in amanner that guarantees datawill not be lost. Oracle provides you with many
options that can be used, from basic backup and recovery through advanced facilities to keep the database upin a
high-availability environment. AsaDBA, when you need to ded with a situation where the database is corrupted and
needs to be recovered, there is nothing more comforting than knowing that you have valid backups for recovery and
that you know how to use them!
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CRITICAL SKILL 5.2
L earn about Oracle User-Managed Backup and Recovery

Oracle supports backing up datain anumber of ways. This section discusses how and why to use user-managed
backups. These backups are by nature handled more mechanically than other methods and are just as effective. Also
presented here is the information needed to recover your first database. Please remember that you should try thison
test databases before trying your first backup and ultimate recovery on a business database.

Types of User-Managed Backups

User-managed database backups can be performed as either cold or hot physical backups. A cold backup means
that all users are disconnected from the database and it is shut down in order to perform the backup. A hot backup
is performed while the database is up and end users can remain connected to the database. In fact, they can be
changing the very datathat is being backed up! Let's examine thesein more detall.

Cold Backups

Cold backups are the simplest type of backup operation you can perform. Cold backups are performed with the
database completely shut down in a consistent manner. Once that is done, al database files should be backed up to
disk or tape. Once thefile copies are compl ete, the database can be started and users can resumetheir activity. The
database does not need to bein archivelog mode in order to perform a cold backup but without archive logging, the
database can only be recovered to the point in time that the cold backup was done. Cold backups are asmple
option and limited in the way they must be run, but once you have a cold backup, it can be easier to work with and
can provide afair degree of functiondity.

In order to perform a cold backup, the database must be shut down in a consistent manner. In other words, the
database should be shut down by issuing one of the following commands:

[ ]
shutdown nor mal

[
shutdown immediate

[
shutdown transactional

Do not perform a cold backup of the database immediately after a shutdown abort. If you must shut down the
database in thismanner, follow it up with a startup restrict and shutdown [immediate, transactional, normal]. In
thisway, you can be confident that you have a database in which al of the transactions have
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Ask the Expert

Q: What would happen if | restored theredo logsbeforel performed a point-in-time
recovery? It seemslikethisisthe best approach to use.

A: Thereisan end-of-redo marker on the online redo logs that will stop the recovery immediately.
Oraclewill think the forward recovery is complete and archive logs will not be applied.

Q: How can | find out the state of a file when a backup control filewastaken? | need to
know which filesareread-write, read-only, or offline, but how can | do that?

A: Whenever you back up acontral file, run an sgl script that queries dba_data files and writes
the status of dl of your datafilesto afilethat is kept with the backup control file. We will show you
an example of thisin the following section.

need to be performed when the database is opened and this will create new redo logs aswell asanew verson, or
incarnation, of the database. Y ou also need to know the status of data files when the backup control file was
created. If adatafile had a status of read-write when the backup control file was created, but should be opened asa
read-only file, then it should be taken offline before recovery begins. Backup control files are auseful and sometimes
required feature, but can complicate your database recovery.

TIP
Always back up the database after performing an incomplete recovery and opening the database with the
Resetlogs option.

CRITICAL SKILL 5.3
Write a Database Backup

When you decide to use a user-managed backup strategy rather than RMAN, you will need to develop scriptsto
perform hot or cold backups. One of the most important things you should do to smplify your maintenance
requirements is to devel op scripts that are generated from the Oracle catalog. If done properly, you won't need to
change your backup scripts every time you add anew file or change the location of afile.
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|
Using the Pardld parameter to define the maximum number of threads and degrees of parallelism for export and
import jobs

|
The ability to now monitor jobs by detaching and reattaching to running jobs

|
The ability to estimate the amount of space an export filewill occupy by using the estimate_only clause

The Data Pump Export and Import for data and metadata are performed using the Data Pump application
programming interface (API) and uses proceduresin the DBMS_DATAPUMP PL/SQL Package. The metadata
AP isimplemented through the DBMS METADATA package. This package retrieves metadatain XML format
that can be used in many ways. For example, XML can betransformed into DDL or XSLT (Extensible Stylesheet
Language Transformation) and the XML itsalf can be used to creste an object. Thereisanew Remap attribute
that allows the attributes of an object to be changed. For example, schema names can be changed using this feature.
The Data Pump API supports al objects needed to perform afull export.

There are three waysto perform Data Pump Export and Import utilities. There isthe command-line interface where
export and import parameters are listed on acommand line or in ascript. A variaion of the command-lineinterfaceis
to add a parameter file using the parfile parameter, which pointsto adifferent file where dl of the import or export
parameters are listed. An interactive-command interface can aso be used by entering CTRL-C during an import or
export run which will then dlow you to enter commands when prompted.

Let's now explore some details about actua running Data Pump exports and imports.

CRITICAL SKILL 5.6
Use Oracle Data Pump Export

There are five mutudly exclusve modes for performing the Oracle Data Pump Export:

|
Full Export iswhere the entire database is exported using the full parameter. This can be used to completely rebuild
the database if needed.

|

Schema Export is the default mode and allows you to export one or more schemas in the database. The schemas
parameter is used to run this. Please note that objectsin other schemas related or dependent on objectsin this
schema are not exported unless the other schemais aso mentioned in the schemalist.

|
Table Export alowsfor the export of tables or partitions and their dependent objects using the tables parameter.

|
Tablespace Export can be used to unload al of the tables that have been created in the given tablespace set using the
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Hereisan example of datafiltering where the tables in the SH schema are exported except for the PROMOTIONS
table and CUSTOMERS table which has one row exported.
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CRITICAL SKILL 5.8
Use Traditional Export and Import

Theorigina (non-Data Pump) Export and Import utilities that were used in pre-Oraclel0g versons can befound in
Oracle Database 10g. However, we strongly recommend you use the new Data Pump utilities since they support all
Oracle Database 109 features and will increase performance. Here, well review the origind Export and Import
utilitiessince you'll be using them with earlier versons of Oracle.

How to Run the Original Utilities
Before running the original export and import, the catexp.sgl catal og script needs to be run to prepare Oracle for

these utilities, and it isinvoked from the catalog.sl script. These scripts can be found in the
ORACLE_HOME/rdbms/admin directory.

Once the catal og has been set up for export and import, you are ready to run the utilities. Aswith Data Pump, these
utilities can be run asacommand-line interface, by using parameter files or interactive commands.

Torunanorigina export, issuethe exp executablein amanner smilar to usng Data Pump. Use the following syntax
to run acommand-line export or an export using a parameter file or an interactive export, respectively:
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This can be transformed to a user export by replacing full=y with the owner parameter:
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also restored. We have changed the archive log directory destination to write the archive log restores to. Notice that
there is no mention of file namesin this script. The recovery catalog has kept track of al of thefilesfor usandif files
were stored on tape, the MediaManagement Layer software may have adso asssted with this.
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CHAPTER 6
PL/SQL

CRITICAL SKILLS

6.1 Define PL/SQL and Why We Use It

6.2 Describe the Basic PL/SQL Program Structure
6.3 Define PL/SQL Data Types

6.4 Write PL/SQL Programsin SQL*Plus

6.5 Handle Error Conditionsin PL/SQL

6.6 Include Conditionsin Y our Programs

6.7 Create Stored Procedures How and Why

6.8 Create and Use Functions

6.9 Cdl PL/SQL Programs
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The basic way we access datawith Oracleisvia SQL. It provides us with the ability to manage both the database
and the information. However, you generdly will find that SQL cannot do everything that the programmer needsto
do. SQL hasan inherent lack of procedura control of the output. (It has no array handling, looping constructs, and
other programming language features.,) PL/SQL can be regarded as an extension to SQL for fine control of database
data processing. To addressthis need, Oracle developed PL/SQL Oracl€'s proprietary programming language.

To thisend, Oracle provides us with abuilt-in programming language caled Procedural Language for Structured
Query Language (PL/SQL). PL/SQL, Oraclée's contribution to the programming world, isaprogramming
environment that resdes directly in the database. We will discussits architecture later in this chapter. First though,
some background about this powerful programming environment.

PL/SQL first appeared in Oracle Version 6 in 1985. It was primarily used within Oracle's user interface product
SQL*Formsto dlow for theinclusion of complex logic within theforms; it replaced an odd step-method for logica
control. It aso provided a reasonably simple block-structured programming language that resembles ADA and C.
We can use PL/SQL to read our data, perform logical tasks, populate our database, create stored objects, and even
to display web pages. PL/SQL has certainly developed into a mature product, and Oracle has shown avery strong
dedication to the language, asillustrated by its use of PL/SQL in many of its products (such as Oracle Applications).
Oracle dso usesthe web extensions of PL/SQL quite extensively in many other applications and products.

In this chapter, we will discuss the basic concepts and constructs of PL/SQL so you'll understand how to create your
own PL/SQL programs. Thereisalot to cover, but, asimportant asit isto learn SQL., you heed to know PL/SQL
aswell, becauseif you'relooking to become aDBA or an Oracle developer, you must have knowledge of PL/SQL
in your database toolkit.

CRITICAL SKILL 6.1
Define PL/SQL and Why We Use It

The Oracle Database 10g is more than just adatabase. It is aso an engine for many programming languages. Not
only doesit serve as a Javaengine with the built-in Java Virtud Machine (JVM), it'saPL/SQL engineaswadll. This
means that the code you write may be stored in the database and then run as required.

The PL/SQL engineis bundled together with the database, and isan integra part of Oracle's database, providing you
with a powerful language to empower your logic and data. Let'slook at how PL/SQL fitsinto the Oracle database.
Figure 6-1 shows you how PL/SQL works from within, and from outside, the database.
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contained within it. The following PL/SQL programs can be called from these Oracle development environments:

|
SQL*Plus

|
Oracle Grid Control/Oracle Enterprise Manager

|
Oracle Precompilers (such as Pro* C, Pro* COBOL, and so on)

|
Oracle Call Interface (OCl)

]
Server Manager

|
Oracle Application Server 10g

|
JavaVirtud Machine (VM)

Asyou can see, PL/SQL iswell established within Oraclesline of products.

Thereasonsfor usng PL/SQL are primarily itstight integration with the database server and its ease of use. Y ou will
find that there are few tasks that PL/SQL cannot handle.

TIP
Use PL/SQL to program tasks that are complex or for program elements that may be used many times over
and over again.

CRITICAL SKILL 6.2
Describethe Basic PL/SQL Program Structure

The structure we use in PL/SQL isthe foundation for dl of the language. Once you've mastered it, you will then be
ableto move forward; however, if you do not take the time to get thisfirst step right, your journey will be difficult.
Thankfully, itsquitesmple.

The structureis quite basic. Y ou will have areasfor your program parameters (these are used to pass valuesfrom
outside a program to the program itself), your internd variables, the main program code and logic, and various ways
to dedl with problem Situations. Let'slook at the basic form of aPL/SQL block:
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CRITICAL SKILL 6.3
Define PL/SQL Data Types

Theuse of locd variableswithin a PL/SQL program is an important knowledge point for everyone using the
language. It isabasic component of each program and as such it isinvauable to gain the knowledge of what is
available and how best to useit. We can now look at how we use and define variables and working storage within
our PL/SQL programs.

The PL/SQL Character Set

Aswith al programming languages, there are charactersthat you use to write your programs. Each language hasits
own rules and redtrictions when it comesto the valid characters. In the following sections, we will show you the
fallowing:

|
Vadid characterswhen programming in PL/SQL

|
Arithmetic operators

|
Relational operators

Supported Characters

When programming in PL/SQL., you may use only characters as defined here:

|
Characters can be typed in either upper- or lowercase. PL/SQL is caseinsengtive.

|
All digits between 0 and 9.

|
Thefollowingsymbols: )+ */ =! ;:."@%,"" ~ _ {} ?]]
Some of these characters are for program commands; others serve asrelationd or arithmetic operators. Together

they form a program.
Arithmetic Operators
Table 6-1 shows the common arithmetic operators used in PL/SQL. They are listed in the order of precedencein

which they are executed (that is, by priority). When the functions appear in the sameline, thismeansthey are
executed with the same level of precedence, so the position of the expression determines which goesfirg.
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Table 6-2 shows the common relationa operators used in PL/SQL. These arethe logicd variablesthat are used to
compare data.

The use of variablesin aPL/SQL program is usualy something that is required to truly leverage the power of the
language. It is here that we define how our datais to be held while we work it through our program. These variables
can be the same types as we have aready |earned about in the SQL language. However, in addition to these
standard data types, we have some specia ones that have been created specifically for the PL/SQL language.
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Progress Check @

1. Namefour programs or facilities where you can use PL/SQL.
2. Name three sections that may be contained in a PL/SQL block.
3. What isthe only required section in a PL/SQL block?

4. What data type would you use to store each of the following?
A. 12344.50

B. True

C. April 11, 1963

D. PINK FLOYD

CRITICAL SKILL 6.4
Write PL/SQL Programsin SQL*Plus

When we write PL/SQL programs, we have a couple of options on how to run aprogram. A program may berun
directly in SQL*Plus (or some other SQL environment), or it can be stored in the database and then run from a SQL
environment or a program. When you store a program in the database, we cal thisa stored program or stored
object. Well cover thislater in the chapter. For now let's discuss how to write a program using SQL* Plus.

Progress Check Answers
1. Any four from among the following would be acceptable answers: Oracle Forms, Reports,
Warehouse Builder, Oracle Applications, Oracle Portal, SQL*Plus, Oracle Grid Control, Oracle

Pre-compilers, and Oracle Application Server.

2. Thethree sections that may be contained in a PL/SQL block are the Declaration, Execution,
and Exception sections.

3. The Execution section isthe only required section in aPL/SQL block.
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4. The data types used to store each of the variableswould be

A. Number or number(8,2). The storage of anumber should always be done in anumber data
type. Y ou can specify the precision or smply defineit as anumber with no precision, when you do
not know the exact nature of your data.

B. boolean. The boolean data type is used to store true and fa se information.
C. Date. The date datatype stores date and time information.
D. varchar2(10). Character values should be stored in the varchar2 datatype. Thisismore

effective for storing the data, yet it has alimit of 4000 bytes. If you need more than 4000 bytes,
you should then use the LONG datatype, which allowsyou to store up to 2GB of data.
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Now let's move on to illustrate how to construct a PL/SQL program and get some output of our results.

Project 6-1 Creating a PL/SQL Program

Thiswill bethefirst PL/SQL program that you will create. The concept is straightforward. We will declare some
variables, place some valuesinto them, and then output the data to the screen with SQL*Plus.

Step by Step
1. Loginto SQL*Plus.
2. Atthe SQL prompt, enter the serveroutput command: set ser ver output on;

3. Enter thefollowing PL/SQL program:
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CRITICAL SKILL 6.5
Handle Error Conditionsin PL/SQL

Aswe have seen in the previous section, bad things happen to good programs. However, you also have to ded with
bad or problematic dataaswell. To dea with problems during the processing of data, PL/SQL provides uswith the
robust ability to handle these types of errors. We cal thistype of program code exception handling.

Torasean error from within aPL/SQL program, use the built-in function named raise_application_error. The
function reguirestwo arguments. Oneisfor the error number. This number must be between 20000 and 20999.
The second argument isthe error that you want the user to see.

Aswith al exception handling, this program codeis placed into the EXCEPTION section of your PL/SQL program.
Thus, our program structure will now be
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In our example, we have now used the pseudo-columns, sglcode and sglerrm. Y ou should always consider using
these variablesin your program code to ensure al your PL/SQL program completes in amanageable manner and
provides the necessary feedback to diagnose potential problems and errors.

Progress Check @

1. What facility do you useto get output from within aPL/SQL program?

2. What iswrong with the following cursor declaration?
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S0, asyou might have guessed, we have six employeesin our company. It may be smal, but it's very good.
However, the important thing to know isthat you may use variablesin your loops. The other line you may have
noticed was the SELECT statement contained in the PL/SQL block.

Project 6-2 Using Conditionsand Loopsin PL/SQL

In this project, we will create a PL/SQL program that will read the dataiin the products table and then print out the
products that have a price above $50.

Step by Step
1. Loginto SQL*Plus.
2. Atthe SQL prompt, enter the serveroutput command: set server output on;.

3. Enter thefollowing PL/SQL program:
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CRITICAL SKILL 6.8
Create and Use Functions

We may a <o create stored objects that can be used within a select command. Oracle provides uswith functions.
There are functionsto trim spaces from afield, or replace one character with another. All of these provide uswith an
ability to extend the capabilities of Oracleitsdlf.

Functions are very much like stored procedures. The main difference is that functions may be used within asdlect
gatement in the column list or may aso be used in the where clause.

When creating afunction, you perform a create or replace function command. Y ou can have variablesinput to the
function, aswell asreturn avaueto the caling statement. A function must return avaue. The datatype of the
returned val ue must be defined when creating the function. Thisis how afunction differsfrom aprocedure. The
function will then performitstask during regular processing, alowing you to utilize the results dong with your regular
data, thus extending the value of your dataand your database.

Project 6-3 Creating and Using a Function

Thefollowing project will walk you through the process of defining afunction. Then we use the function in two select
gatements. The first will use the function in the returned columns and the next will useit asadatacongraint. The
function that we will create will perform the smpletask of adding a 15-percent tax to thelist priceto give the price
with taxesincluded.

Step by Step
1. Loginto SQL*Plus.

2. Atthe SQL prompt, type in the following command:
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CRITICAL SKILL 6.9
Call PL/SQL Programs

Up to this point in the chapter, we have done the following:

|
Defined a PL/SQL block

|
Defined aPL/SQL program

|
Created a stored program

|
Debugged our code

Thisisfineif we smply want to write every program and have it run as a smple standa one program. However, as
with many programming languages it isimportant to write a number of separate programs that perform specific tasks,
rather than asingle program that performsal of your tasks. So, when writing PL/SQL programs, you should think
the same way. Have programs that perform table maintenance, that perform complex logic, or smply read datafrom
tables or files. Thisleads usto how to call programs from other programs, a process smilar to calling subroutines
within C programs. Procedures may be called from programs ranging from Oracle Formsto perl scripts, but for this
section we will smply show you how to cal procedures from each other.

To cal aprocedure from another, we can use our previous procedure, named print_products. Let's create another
procedure that callsthis procedure.
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CHAPTER 7
Java

CRITICAL SKILLS

7.1 What Does Java Mean to an Oracle DBA?
7.2 Overview of Java

7.3 Configure Javafor Oracle

7.4 Javain Oracle

7.5 JDBC Drivers

7.6 UseJDBC

7.7 UseSQLJ

7.8 Java-Stored Procedures

7.9 Create Java Objectsin Oracle

7.10 Understand Oracle Java Products
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This chapter introduces the key features of Javathat an Oracle DBA needs to understand when managing Oracle
Database 10g. Topicsinclude Javafeatures and terminology, configuring Javain the database, connecting to Oracle
using Java, JDBC, and SQLJ, Java-stored procedures, and the direction of Javain Oracle. This chapter may give
sometraditiona Oracle DBASs aheadache but the information in this chapter describes a popular application
environment that Oracle Database 10g will run in, and which some DBAS need to be able to support.

Java Server Fundamentals

Mention Javato an Oracle DBA and you will often see alook of curiosity, disdain, disinterest, or fear. It hasbeen a
subject that most production DBAs have ignored for years. Although a core language since Oracle 8.1.5, most
production DBAs have not placed alot of emphasison learning Java. A primary reason isthat Java has not impacted
most Oracle DBAS job responsihilitiesin older releases of Oracle. However, changesin the industry, markets and
Oracletechnology directions no longer provide DBAswith that luxury. Javatechnology isintegrated tightly with the
Oracle Database 10g, Oracle Application Server 10g, Oracle JDevel oper 10g, Oracle Application Server Web
Services, Oracle XML DB, and the Oracle Developer Suite 109, including Oracle Forms and Reports.

NOTE

Many of the topics discussed in this chapter could, each on their own, take an entire book to cover
completely. Sncethisis an introductory book, specifics for some topics have been omitted. Real-world
experiences and additional reading will build on this material .

CRITICAL SKILL 7.1
What Does Java Mean to an Oracle DBA?

Javaisone of the core languages (SQL, PL/SQL, Java, XML, and HTML) that aretightly integrated in the Oracle
Database 109 suite of products. The Extensible Markup Language (XML) isahierarchical data structure that
describes data by embedding the metadata with the data structure. Java has become the primary language for new
applications that are written for Oracle databases. Why does an Oracle DBA care about Java? Javain an Oracle
environment impacts architectural decisions, performance, leveraging new technologies, security, and application
development. Javarstored procedures can run in the Oracle database server. So, if Javacode can run
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u
Oracle Database 10g supports technologies such as Java, XML, HTTP, and Web Services directly in the database
server.

|
Successful and marketable DBAs in Oracle Database 10g environments need to be able to do more than just
performance tuning, backup/recovery, and storage management.

These technol ogies provide open standard solutions for integration and communication across heterogeneous,
distributed environments. What's more important is that the industry is supporting these new standards and leveraging
them. These standards, however, are dill evolving and changing. Neverthel ess, the strong advantages of these
technol ogies cannot be ignored and large organizations are serioudy looking at them.

Traditionally, Web Services has been deployed in the middle-tier. The middle-tier isthe level between the client-tier
(presentation-tier) and the information-tier (datartier or database server-tier) that containsthe businesslogic. The
middle-tier usualy contains an application or web server. In Oracle Database 10g, the database server can bea
Web Services provider. Supporting Web Servicesin the database offers Enterprise Information Integration. With the
proliferation of web-based gpplications, the integration and connectivity is critical. Web Services can provide the glue
that leverages different technologies and environments. In disconnected environments (Internet), accessing stored
procedures (Java), data, and metadata (XML) through Web Services offers additiona options and flexibility.

So what does Javamean to an Oracle DBA? Javais a core language that isintegrated in the Oracle Database 10g
server and primary Oracle products such as the application server, Oracle development products, and applications.
Second, Javais akey technology that isintegral to technologiesthat are playing larger rolesin database applications
such as Web Services, application servers, XML, and the devel opment of standards-based environments.

CRITICAL SKILL 7.2
Overview of Java

This section will introduce DBAsto the Java programming language from aDBA perspective. After reading this
section, DBAswill dso understand enough terms and acronyms to speak with confidence at any barbegue party
where Java developers are in attendance. The emphasisin this section will be on terminology and concepts important
for anew Oracle Database 10g DBA. Here are some of the reasons why Java has become a mainstream language:

|
Object-Oriented Javais an object-oriented programming (OOP) language that has become quite mainstream. An
object-oriented language uses
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CRITICAL SKILL 7.3
Configure Javafor Oracle

The Oracle VM must be configured and ingtalled to run Javain Oracle Database 10g. The core Java classes,
including the JDBC (Java Database Connectivity APIs) and SQLJ (embedded SQL for Java) classes are dl natively
compiled for performance. Once the Oracle VM isingtalled, Java-stored procedures can be executed in the Oracle
database, but they must be configured separately on the middle and client tiers. During the database ingtdlation, a
large number of Java classes are loaded into Oracle Database 10g.
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CRITICAL SKILL 74
Javain Oracle

The Java runtime environment contains the VM, the Javaruntime classlibraries, JDBC, SQLJ, and aJava
application launcher. Oracle Database 109 is a deployment environment, not a development environment. Java code
should be created in a Java development tool such as Oracle JDeveloper 10g. The appropriate Javafiles should then
be loaded into the Oracle database.

Oncethe Oracle VM option is configured, Java-stored procedures can be executed using JDBC and SQLJ. The
Oracle VM aso usesaPL/SQL package DBMS JAVA. Be aware that Java names can exceed the SQL identifier
length. The database dlows a Java name to be up to 4000 charactersin length. If a Java name (long name) exceeds
the maximum SQL identifier name length, then Oracle will aso creste an dias (short name). Thefollowing query will
display long and short names. The long names are abbreviated for display purposes.

Format the query, and display long and short names:
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CRITICAL SKILL 7.5
JDBC Drivers

Java DataBase Connectivity (JDBC) isaset of APIsthat provide SQL capability for Java JDBC isan
industry-standard set of APIsfor database access. Thereis one industry standard of APIsfor JDBC. Each database
vendor provides additiona vendor-specific JDBC driversthat support database specific functiondity. Oracle
supportsthree different types of JDBC drivers.

JDBC Thin Driver

A JDBC thin driver isadriver written completely in Java. It isreferred to asathin driver because it does not require
additional vendor-specific networking code. A JDBC thin driver isdynamically loaded at runtime. A thin driver,
which uses TCP/IP, works well with standa one applications and firewals within an intranet. Oracle networking
softwareis not required on the client with athin driver.

JDBC Thick Driver

A JDBC thick (OCI) driver requires additional vendor networking software. Oracle Net Services must beinstalled
on the client or middletier to use the JDBC thick driver. Oracle Net Services software uses the JDBC Oracle Call
Interface (OCl) to access the Oracle database. Do not use the thick driver with applets. Java code using the JDBC
thick driver can leverage the festure/functionaity of Oracle Net Services such as connection pooling. Thethick driver
requires additional resources but performs better than the thin driver.

JDBC Server-Side Driver

A Javaprogram that runsin the Oracle database server uses a server-side (KPRB) driver. Thisalowsthese
server-sde Java programs to access Oracle data directly without having to go through the network. With these
programs running in the Oracle kernel space, this can offer asignificant performance gain for datarintensive
agorithms.

Usethe Proper JDBC Driver

Thetype of JDBC driver to useis defined during database connection. Java applications that are running on aclient
can useathin or thick driver. Thick drivers are used on the middletier for application servers. Server-side drivers
can only be used inside of the Oracle database. When a Java program tries to connect to the Oracle server, the
JDBC driver needsto be specified. The following examples use athin and OCI driver, respectively:
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Java-stored procedures run inside of the Oracle kernel memory. To run a Java-stored procedure, a session must
aready be established. The connection inside a Java-stored procedure specifies to use the existing sesson similar to
how aPL/SQL program runsingde of acurrent sesson. The following example tells the Java program to use the
current session. A connection cannot be closed inside of a Java-stored procedure.
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4. Checking for end of data.

5. Closing the cursor.

When writing Java database programs, asimilar set of steps need to be performed:
1. Regigering adriver.

2. Connecting to adatabase.

3. Executing astatement.

4. Fetching data. (The check for end of datais done during the fetch.)

5. Closing the resources.

Project 7-1 Accessing the Database with Java

JDBC isrequired for ng databases from within Java. In this project, you will walk through the necessary
JDBC gepsfor performing asmple query.

Step by Step

1. Thefirst step in connecting to a database requires registering adriver. Oracle offerstwo different ways of
regisering adriver:
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statement variable and use your previous connection. Then we will send the results of our SQL query into aresult set
variable, ready for use.
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trandator (precompiler) isused to convert a.sqlj file containing embedded SQL statementsinto a .javafile containing
JDBC gstatements. The trandated .javafileisthen compiled. SQLJ statements can contain queries, DML, transaction
control, and DDL statements. The SQLJtrandator in the database will automatically convert .sqj filesinto compiled
Java code.

Sample SQLJ Code

SQLJImakesit easier for traditional Oracle developers to write Java database code. Oracle devel opers can embed
the SQL statements without having to work with al of the JIDBC interfaces. SQLJ performs compile time checking of
SQL statements while JDBC performs runtime checking of SQL statements. The following code snippets are some
examples of usng SQLJ.
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Privileges

To load Javaclasses, the create procedur e and cr eate table minimum privileges are required. Javaclassesare
schema objectsjust like PL/SQL procedures or tables. Javafiles are stored in Java ARchive (JAR) files. A JARfile
isaspecidized type of Zipfile. The following related Javafiles can befoundin aJARfile: ,java, .class, .properties,
], or .ser files.

Java classes can be loaded or created individudly, or the loadjavatool can be used. Theloadjavaltility issimilar to
the SQL*Loader tool. loadjavaloads Javafiles while SQL* L oader loads data. By default, Java-stored procedures
run under invoker'srights.

Resolver Specifications

Programs often need to access additiona programs. Typicaly, a search path is defined where the programs should
look for additiond files. Operating systems organizefilesin directories, while Oracle organizes database objectsin
schema. A Java class, on the other hand, isloaded into a schema. If a Java class needs additional classes, asearch
path needs to be defined. To do this, aresolver specification (pec) can be used, which defines where additional
classes can be found. In other words, aresolver spec is a search path in Oracle of schemasto find Java classes.

The default resolver will automatically 1ook in the current schema and then in PUBLIC, which iswhere the core Java
classlibraries arelocated. Resolvers can dso be defined to specify additiona schemas.

Project 7-2 Creating a Java-Stored Procedure

This project will take a DBA through the basic steps of creating a Java-stored procedure. Java programs can have a
main () method. Thisisan entry point for a Java application. Java-stored procedures will beinitiated from another
gpplication so they do not need amain () method.

Step by Step

1. Creaste asmple class named MyFirstProgram.java:



This document is created with the unregistered version of CHM2PDF Pilot

Team Fly Previous MNext

Page 266

Project Summary

This project walked you through the steps a DBA will take to create and test a Java-stored procedure.

CRITICAL SKILL 7.9
Create Java Objectsin Oracle

loadjavais one way of creating Javaclassesin the database. It isa preferred method since it can leverage Java
devel opment environments and then load the generated Java class and JAR files. The DDL statements described in
the following sections can also be used to create Java classes or related files.

create java class

The create java class command can be used to load a Java classfile from the operating system. An Oracle
directory object must be created so the class file can be found on the operating system. The following statement can
be used to load an individual Javaclassinto Oracle:



This document is created with the unregistered version of CHM2PDF Pilot

Team Fly 4 Previous Next b

Page 267



This document is created with the unregistered version of CHM2PDF Pilot

Team Fly Previous MNext

Page 271

CHAPTER 8
XML

CRITICAL SKILLS

8.1 Understand XML

8.2 Oracle XML DB: Use XML in the Database

8.3 SQLX: Create XML from Data Stored in Oracle
8.4 Store XML in Oracle XML DB

8.5 Use Simple Queries

8.6 Create aRdationd View from XML

8.7 Learn Programmatic AccessUsing XSLT
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Before we begin to see how Extensible Markup Language (XML ) and Oracle Database 10g work together, we
need to look a why XML isimportant for us and why Oracle hasincluded significant support for XML in the Oracle
XML DB. Thischapter will discusswhat XML isand why it isimportant to our computer futures. Additiondly, we
will show you how Oracle can become an integral part of dl of your solutions that need to use XML.

CRITICAL SKILL 81
Understand XML

Most of you have visited countless web sites, have navigated to the menu bar at the top of abrowser screen, and
then sdlected View Source. At this point, guess what you are looking at html or hypertext markup language. As
html became more and more popular, the most brilliant minds decided to extend the power of the language. They
were specifically interested in designing away to enhance HTML's functionality with aset of user-defined tags. A tag
issmply akeyword bound by greater-than signs, less-than Sgns, and aspecially placed forward dash. The following
ligting shows afew sampletagsin html; the tags themsel ves are bol ded.
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NOTE

As you may have noticed, we have glossed over the discussion of XML it isa very big topic demanding its
own phone book sized volume. We will attend to Oracle XML DB specificsin the rest of this chapter, and
leave you to discover the big picture of XML on your own.

CRITICAL SKILL 82
Oracle XML DB: Use XML in the Database

XML isquickly being adopted as the data transport mechanism on the information highway it isaW3C-endorsed
standard markup language for documents. W3C stands for World Wide Web Consortium, an organization of
approximately 400 members. They represent both public and private sectors, whose god isto develop interoperable
technol ogies (specifications, guidelines, software, and tools) for the World Wide Web. Thefollowing isan example
XML document, leveraging the power of custom tags.
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CRITICAL SKILL 8.3
SQL X: Create XML from Data Stored in Oracle

For years, organi zations have been pouring their datainto relational databases. If you're trading datawith another
organization, however, it'slikely that you'll need to pull dataout of your relational database and format that data as
XML beforetranamitting it.

Let'sfirgt point out that generating XML from ardationd sourceisanot atrivid task. It involves understanding how
to map relational datainto ahierarcha structure. On the other hand, creating the XML once you understand the
mapping you want has been made easy.

The SQL/XML Standard

Oracle Database 10g implements anumber of standards-based functions enabling you to query relationd dataand
return XML documents. These functions collectively fal under the heading of SQL/XML, sometimesreferred to as
SQLX. SQL/XML is part of the ANSI/ISO SQL standard.

Theinternationa standard for SQL/XML definesthe following ements.

u
XML A datatypeto hold XML data

|
XMLAgg A function to group, or aggregate, XML datain group by queries

|
XMLAttributes A function used to place attributesin XML eements returned by SQL queries

[
XML Concat A function to concatenate two or more XML vaues

[
XML Element A function to transform ardationd vaueinto an XML dement, intheform:; elementName value /

elementName
[

XMLForest A functionto generatealist, cdled a"forest,” of XML dementsfrom alist of relationd values

|
XML Namespaces A function to declare namespacesin an XML dement

|
XML Serialize A function to seridize an XML vaue as a character string

Oracle Database 10g hasimplemented the following XML datatype (as XMLType), XMLAgg, XML Concat,
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XMLElement, and XML Forest. Support for the other functionsis planned in future releases. In addition to the
functions and the data type, the SQL/XML standard defines rulesfor transforming column namesinto XML eement
names and for transforming SQL datatypesinto XML datatypes. Theserules are gpplied automatically by
XMLElement and the other SQL/XML functions. Let'slook at four of many SQLX functions that are commonly
used to produce XML from the relational database.
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Thefollowing isthe expected result (partial) of our SQL query:
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3. When can the xmlattributes() function be called?

4. What corresponding SQL clause must accompany an xmlagg() function?

CRITICAL SKILL 84
Store XML in Oracle XML DB

Databases are rdational and XML ishierarchical, so prior to the introduction of Oracle XML DB there had been no
smple, degant way to integrate the two. Traditionaly, developers have had two choices: either use aparser to
deconstruct the document data into relational data and storeit as such in the database, or store the entire document
asatext file, preserving itstext-based structure. Oracle XML DB gartsit al off by first solving the problem of
representing an XML document in its native format the XML Type.

The Native XML Type

The XML Type was created to be able to preserve the XML paradigm while getting the benefits of relationa
performance and scalability. It isanative server datatype that alows the database to understand that a column or
table contains XML in the same way that the DATE data type alows the database to understand that a column
containsadate. Thetwist isthat the XML Type also provides methods that alow common operations such as
schemavaidation and X SL transformations to be performed on XML content.

The XML Type datatype can be used just like any other data type, such aswhen creating acolumnin arelational
table, when declaring PL/SQL variables, and when defining and calling PL/SQL procedures and functions. Since
XMLTypeisan object type, it isalso possible to create atable of XML Type. The following listing shows how to
creste asmple table with an XML Type column:
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Project 8-3 Using Simple Queries

Inthis project, we will be querying for aspecific XML document and then updating it.

Step by Step
1. Loginto SQL*Plus.
2. Atthe SQL prompt, enter the long command, set long 10000, and then pressENTER.

3. Atthe SQL prompt, enter the long command, set pagesize 80, and then pressENTER.

4. Enter thefollowing SQL query:
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Project Summary

Thisproject illustrated the use of existsnode(), extract(), and extractvalue() whenidentifying an XML document
stored in the Oracle Database 10g.

Inthefuture, Oracleislooking at adding severa new capabilitiesto thislist, including additiona database and XML
functiondlities, such as XQuery, which will be alanguage specificaly designed to query XML datafrom adocument
perspective rather than the rows-and-tables perspective of SQL. We have had fun finding and returning XML
documents. Let's proceed and look at how we can take XML documents and represent them relationally.

Progress Check @

1. Isthe Oracle XML DB repository separate from the Oracle Database 10g?
2. Why must we "register” the URL of XML Schemasinto the Oracle XML DB repository?
3. How do weload an XML document into the Oracle XML DB repository?

4. What isthe difference between the existsnode() function and the extract() function?

CRITICAL SKILL 86
Createa Rdlational View from XML

Oracle XML DB makesit possible to expose XML content, stored in the database through conventiona relational
views. Thismeansthat tools, gpplications, and programmers who have no understanding of XML, but understand the
Oracle Database 10g, can now work with XML content. To accomplish this, the view

Progress Check Answers

1. No, the Oracle XML DB isintegrated with Oracle Database 10g.

2. The XML Schemadefinesthelegd structure for an XML document. To confirm that the XML
stored withinthe XML Typeis"valid,” the URL for the XML Schemait isassociated with must be

registered.

3. XML documents can be loaded into the Oracle XML DB viaprogramsusing SQL, PL/SQL,
and Java or by going through the protocols FTP, HTTP, and WebDAYV.
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4. The existsnode() function identifies the existence of anode returning a Boolean value, whilethe
extract() function extracts the node or set of nodes identified, returning asingle text node.
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CRITICAL SKILL 8.7
Learn Programmatic AccessUsing XSLT

Data encapsulated in XML can be used in anumber of ways. One common means of manipulating it isthrough the
use of Extensible Stylesheet Language Transformations (XSLT), which enable devel opers to define operations that
must be performed on an XML document to produce a specific result. Thisability to transform information on the fly
makesit possible to use asingle source for multiple outputs such asHTML, whether those outputs lead to different
databases or to different browsers. XML documents have structure but no format.

Oracle XML DB usesthe template rules and other formatting €l ements that appear withinthe XSLT style sheets. It
includes an X SLT-based transformation engine to automaticaly transform XML -tagged documentsinto multiple
display formats, store the transformed renditions generated by the XSLT style sheets, and deliver content in the
appropriate formats to various devices.

Thefollowing example shows how transform() can apply XSLT to an XSL style sheet, PurchaseOrder.xd, to
transform the PurchaseOrder.xml document:
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In this chapter, we will be covering topics and festures available in Oracle Database 10g with which you will need to
be familiar when working with large databases. These features are among the more advanced that you will encounter,
but they're necessary, as databases are growing larger and larger. When you start working with Oracle, you will find
yourself facing the trials and tribul ations associated with large databases sooner rather than later. The quicker you
understand the features and know where and when to use them, the more effective you will be.

CRITICAL SKILL 9.1
What Isa L arge Database?

Let'sstart by describing what we mean by alarge database. "Large” isaredative term that changes over time. What
was largefive or ten years ago is small by today's standards, and what islarge today will be peanuts afew yearsfrom
now. Each release of Oracle hasincluded new features and enhancements to address the need to store more and
more data. For example, Oracle8i was released in 1999 and could handle databases with terabytes (1024
gigabytes) of data. In 2001, Oracle9i was released and could deal with up to 500 petabytes (1024 terabytes).
Oracle Database 10g now offers support for exabyte (1024 petabytes) databases. Y ou won't come across too
many databases with exabytes of dataright now, but in the future at least we know Oracle will support them.

The most obvious examples of large database implementations are data warehouses and decision support systems.
These environments usualy have tableswith millions or billions of rows, or wide tables with large numbers of columns
and many rows. There are dso many OLTP systemsthat are very large and can benefit from the featureswe are
about to cover. Since we've got many topicsto get through, let'sjump right in and start with data partitioning.

NOTE

Many of the topics discussed in this chapter could, each on their own, take an entire book to cover
completely. Snce thisis an introductory book, specifics for some topics have been omitted. Real-world
experiences and additional reading will build on this material .

Team Fly Previous MNext
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CRITICAL SKILL 9.2
Why and How to Use Data Partitioning

Asour user communities require more and more detailed information in order to remain competitive, it hasfalento us
as database designers and administrators to help ensure that the information is managed efficiently and can be
retrieved for analyss effectively. In this section, we will discuss partitioning data, and why it is so important when
working with large databases. Afterward, well follow the steps required to makeit al work.

Why Use Data Partitioning

Let'sstart by defining what we mean by data partitioning. Initssmplest form, it isaway of breaking up or
subsetting datainto smaller units that can be managed and accessed separately. It has been around for along time
both as a design technique and as atechnology. Let'slook at some of the issues that gave rise to the need for
partitioning and the solutions to these issues.

Tables containing very large numbers of rows have always posed problems and chalengesfor DBAS, gpplication
developers, and end-users dike. For the DBA, the problems centered on the maintenance and manageability of the
underlying data filesthat contain the datafor these tables. For the application developers and end users, the issues
were query performance and data availability.

To mitigate these issues, the standard database design technique wasto cregte physicaly separate tables, identica in
sructure (for example, columns), but with each containing a subset of the total data (we will refer to thisdesign
technique as nonpartitioned). These tables could be referred to directly or through a series of views. Thistechnique
solved some of the problems, but still meant maintenance for the DBA to creste new tables and/or views as new
subsets of data were acquired. In addition, if access to the entire dataset was required, aview was needed to join dl
subsets together.

Figure 9-1 illustrates this design technique. In this sample, separate tableswith identical structures have been crested
to hold monthly salesinformation for 2005. Views have aso been defined to group the monthly information into
quartersusing a union query. The quarterly views themsalves are then grouped together into aview that represents
the entire year. The same structures would be created for each year of data. In order to obtain datafor a particular
month or quarter, an end user would have to know which table or view to use.

Similar to the techniqueillugtrated in Figure 9-1, the partitioning technology offered by Oracle Database 10g isa
method of bresking up large amounts of datainto smaller, more manageable chunks. But, unlike the nonpartitioned
technique, it istrangparent to
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Some other points on globa partitioned indexes:

|
They require more maintenance than local indexes, especialy when you drop data partitions.

|
They can be unique.

|
They cannot be bitmap indexes.

|
They are best suited for OL TP systemsfor direct access to specific records.

Prefixed and Nonpr efixed Partition I ndexes In your travels through the world of partitioning, you will hear the
terms prefixed and nonprefixed partition indexes. These terms apply to both local and global indexes. Anindex is
prefixed when the leftmost column of the index key isthe same asthe leftmost column of the index partition key. If
the columns are not the same, the index is nonprefixed. That'sal well and good, but what affect doesit have?

It isamatter of performance nonprefixed indexes cost more, from aquery perspective, than prefixed indexes. When
aquery is submitted against a partitioned table and the predicate(s) of the query include the index keys of aprefixed
index, then pruning of theindex partition can occur. If the same index was nonprefixed instead, then al index
partitions may need to be scanned. (Scanning of al index partitionswill depend on the predicate in the query and the
type of index, globa or locd if the data partition key isincluded as a predicate and the index islocd, then the index
partitions to be scanned will be based on pruned data partitions.)

Project 9-1 Creating a Range-Partitioned Table and a L ocal
Partitioned | ndex

Dataand index partitioning are an important part in maintaining large databases. We have discussed the reasons for
partitioning and shown the steps to implement it. In this project, you will create arange-partitioned table and arelated
local partitioned index.

Step by Step

1. Create two tablespaces caled inv_ts 2007g1 and inv_2007q2 using thefollowing SQL statements. These will
be used to store data partitions.
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Progress Check @

1. Lig at least three DML commands that can be applied to partitions aswell astables.

2. What does partition pruning mean?

3. How many table attributes can be used to define the partition key in list partitioning?

4. Which type of partitioning is most commonly used with adate-based partition key?

5. Which partitioning types cannot be combined together for composite partitioning?

6. How many partition keys can be defined for a partitioned table?

7. Which type of partitioned index has a one-to-one relationship between the data and index partitions?

8. What is meant by a prefixed partitioned index?

CRITICAL SKILL 9.3
Compress Your Data

Asyou load more and more datainto your database, performance and storage maintenance can quickly become
concerns. Usudly at the start of an implementation of a database, data volumes are estimated and projected ayear or
two ahead. However, often times these estimates turn out to be on the low side and you find yourself

Progress Check Answers

1. Thefollowing DML commands can be applied to partitionsaswell astables: delete, insert,
select, truncate, and update.

2. Partition pruning isthe process of diminating data not belonging to the subsat defined by the
criteriaof aquery.

3. Only onetable atribute can be used to define the partition key inligt partitioning.

4. Range partitioning is most commonly used with a date-based partition key.
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5. List and hash partitioning cannot be combined for compodite partitioning.
6. Only one partition key may be defined.
7. Local partitioned indexes have a one-to-one rel ationship between the data and index partitions.

8. A partitioned index is prefixed when the leftmost column of theindex key isthe same asthe
leftmaost column of theindex partition key.
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CRITICAL SKILL 94
Use Parallel Processing to | mprove Perfor mance

Improving performance, and by thiswe usually mean query performance, is always a hot item with database
administrators and users. One of the best and easiest ways to boost performance is to take advantage of the parallel
processing option offered by Oracle Database 10g (Enterprise Edition only).

Using normd (that is, serid) processing, the datainvolved in asingle request (for example, user query) ishandled by
one database process. Using parallel processing, the request is broken down into multiple unitsto be worked on by
multiple database processes. Each process|ooks at only aportion of the total data for the request. Serid and parallel
processing areillustrated in Figures 9-5 and 9-6, respectively.

Parallel processing can help improve performance in Stuations where large amounts of data need to be examined or
processed, such as scanning large tables, joining large tables, creating large indexes and scanning partitioned indexes.
In order to redize the benefits of pardld processing, your database environment should not aready be running &, or
near, capacity. Parallel processing requires more processing, memory, and 1/O resources than seria processing.
Before implementing parallel processing, you may need to add hardware resources. Let'sforge ahead by looking a
the Oracle Database 10g componentsinvolved in pardld processing.

Parallel Processing Database Components

Oracle Database 10g's paralel processing components are the parallel execution coordinator and the paralld
execution servers. The paralld execution coordinator is responsible for breaking down the request into as many
processes as specified by the request. Each processis passed to aparale execution server for execution during
which only aportion of thetota dataisworked on. The coordinator then assembles the results from each server and
presents the complete results to the requester.

Process 1

.,_.-'_--. - -
\“'. / \x
| Request | » Data # Results |
I‘.\ ./ .\\.._\_ __.Jj

S

FIGURE 9-5. Serial processng
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|
Pardld processing will be disabled for DML commands (for example, insert, update, delete, and merge) on
tableswith triggers or referentid integrity condraints.

|

If atable has abitmap index, DML commands are dways executed using seria processing if thetableis
nonpartitioned. If thetableis partitioned, pardld processng will occur, but Oracle will limit the degree of pardlelism
to the number of partitions affected by the command.

Pardld processing can have asgnificant positive impact on performance. Impacts on performance are even greater
when you combine range or hash-based partitioning with pardld processng. With this configuration, each pardle
process can act on aparticular partition. For example, if you had atable partitioned by month, the parallel execution
coordinator could divide the work up according to those partitions. Thisway, partitioning and parallelism work
together to provide results even faster.

CRITICAL SKILL 95
Use Materialized Views

So far, we have discussed severd features and techniques at our disposal to improve performance in large databases.
In this section, we will discuss another feature of Oracle Database 10g that we canincludein our arsend:
meateridized views.

Origindly caled sngpshots, materialized views were introduced in Oracle8 and are only availablein the Enterprise
Edition. Like aregular view, the datain a materiaized view are the results of aquery. However, theresultsof a
regular view aretrangtory they arelost once the query is complete and if needed again, the query must be
reexecuted. In contrast, the results from amateridized view are kept and physically stored in a database object that
resembles atable. Thisfeature meansthat the underlying query only needsto be executed once and then the results
areavalableto al who need them.

From a database perspective, materiadized views are treated like tables:

|
Y ou can perform most DML and query commands such asinsert, delete, update and select.

u
They can be partitioned.

|
They can be compressed.

Team Fly Previous MNext
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Progress Check @

1. True or False: Tableswith many foreign keys are good candidates for compression.
2. Name the two processing components involved in Oracle Database 10g's parallel processing.
3. What isthe function of the SQLAccess Advisor?

4. True or Fase: In order to accessthe datain a materiaized view, auser or gpplication must query the materiaized
view directly?

5. Ligt thewaysinwhich pardld processing can beinvoked.

6. Inwhat stuation can index key compression not be used on auniqueindex?

CRITICAL SKILL 9.6
Real Application Clusters: A Primer

When working with large databases, issues such as database avail ability, performance and scalability are very
important. In today's 24/7 environments, it is not usually acceptable for a database to be unavailable for any length of
time even for planned maintenance or for coping with unexpected failures. Heré's where Oracle Database 10g's Red
Application Clusters (RAC) comesin.

Origindly introduced in Oracle9i and only available with the Enterprise Edition, Redl Application Clugtersisafesture
that allows database hardware and instances to be grouped together to act as one database using a shared-disk
architecture. Following isahigh-level discusson on RAC's architecture.

Progress Check Answers
1. True.
2. The Pardld Execution Coordinator and the Paralld Execution Servers.

3. The SQLAccess Advisor recommends potential materiaized views based on historical or
theoretical scenarios.
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4. Fase. While the end user or application can query the materidized view directly, usualy the
target of aquery isthe detail data and Oracle's query rewrite capabilitieswill automaticaly return
the results from the materidized view ingtead of the detall table (assuming the materidized view
meetsthe query criteria).

5. Parallel processing can be invoked based on the paraldlism specified for atable at thetime of its
cregtion, or by providing the pardld hint in asgect query.

6. If the unique index has only one attribute, key compression cannot be used.
Team Fly Previous MNext
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|

The Globa Cache Service controls data exchange between nodes using the Cache Fusion technology. Cache
Fusion synchronizes the memory cache in each node using high-speed communications. Thisalows any nodeto
access any datain the database.

|
Shared sorage congists of data and index files, aswell as control files.

Thisarchitecture makes RAC systems highly available. For example, if Node 2 in Figure 9-9 fails or requires
maintenance, the remaining nodes will keep the database available.

This activity istransparent to the user or gpplication and aslong as at least one nodeis active, dl dataisavailable.
RAC architecture a so alows near-linear scalability and offersincreased performance benefits. New nodes can easily
be added to the cluster when needed to boost performance.

Administering and maintaining datafiles on both RAC and single-node systems have alway's required agood dedl of
effort, especidly when data partitioning isinvolved. Oracle's solution to reducing this effort is Automatic Storage
Management, which we will discuss next.

CRITICAL SKILL 9.7
Automatic Storage Management: Another Primer

In previous versons of Oracle and with most other databases, management of datafilesfor large databases
consumes agood portion of the DBA'stime and effort. The number of datafilesin large databases can easly bein
the hundreds or even thousands. The DBA must coordinate and provide namesfor these files and then optimize the
storage location of files on the disks. The new Automatic Storage Management (ASM) feature in Oracle Database
10g Enterprise Edition addresses these issues.

ASM smplifiesthe management of disksand datafilesby creating logica groupings of disksinto disk groups. The
DBA need only refer to the groups, not the underlying datafiles. Datafiles are automatically named and distributed
evenly (striped) throughout the disksin the group for optimal throughput. As disks are added or removed from the
disk group, ASM redigtributes the files among the available disks, automaticaly, while the database is fill running.
ASM can aso mirror datafor redundancy.

ASM Architecture

When ASM isimplemented, each node in the database (clustered or nonclustered) hasan ASM instance and a
database instance, with acommunication link between

Team Fly Previous MNext
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Ask the Expert
Q: After ASM disk groups are defined, how arethey associated with a table?
A: ASM disk groups are referred to during tablespace cregtion, asin the following example:

1 create tablespace tsl
2 datafile +diskgrpl /diasl;

Thisligting createstablespace tsl in disk group diskgrpl. Note that this assumesthat both
diskgrpl and aliasl have previoudy been defined.

A table can now be created in tablespace tsl and it will use ASM datafiles.

While ASM can be implemented in asingle-node environment, itsreal power and benefitsare
redlized when used in RAC environments. This powerful combination isthe heart of Oracle
Database 10g's grid computing database architecture.

CRITICAL SKILL 9.8
Grid Computing: The"'g" in Oracle Database 109

In this chapter, we have discussed many issues and demands surrounding large databases performance, maintenance
efforts, and so on. We have a so discussed the solutions offered by Oracle Database 10g. Now we will havea
high-level look at Oracle Database 10g's grid-computing capabilities.

NOTE
Oracle Database 10g's grid computing applies to both database and application layers. We will just be
scratching the surface of grid computing and focusing on the database components.

The theory behind grid computing isthat al parts of the grid (databases, gpplications, servers, disks, and so forth)
work together in ahighly integrated fashion, with each component being able to react appropriately to changesin
other componentsin the grid. Thisresultsin efficient use of resources, faster response times, high availability, and so
on.
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Progress Check @

1. Inan RAC system, what component connects the nodes to the shared storage?
2. When adisk isadded to an ASM disk group, what happens to the existing datain the group?
3. Trueor False: A database instancein an ASM system accesses the disk groups?

4. What component of a self-managing database contains workload and performance statistics used for
sdf-management activities?

5. What are the database-related components that are part of grid computing?

6. What isthe function of the Cluster Manager in RAC systems?

CRITICAL SKILL 9.9
Use SQL Aggregate and Analysis Functions

Once your database has been |oaded with data, your users or applicationswill, of course, want to use that datato
run queries, perform analysis, produce reports, extract data, and so forth. Oracle Database 10g provides many
sophigticated aggregation and andysis functions that can help ease the pain sometimes associated with andyzing data
in large databases.

Progress Check Answers

1. The Globa Cache Service (or Cache Fusion) connects the nodes to the shared storage.

2. Theexiging datais automaticaly redistributed among all disksin the disk group.

3. FAse. The database instance communicates with the ASM instance to determine which ASM
filesto accessdirectly. Only the ASM instance works with the disk groups.

4. The Automatic Workload Repository contains workload and performance statistics used for
s f-management activities

5. RAC, ASM, and OEM are the database components that are part of grid computing.

6. The Cluster Manager monitors the status of each database instance in the cluster and enables
communication between the instances.
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Aswe stated earlier, we as database administrators do not have to know the theory behind the functions provided by
Oracle Database 10g, or even how to use their results. However, we should be able to let our users know what
capabilitiesare available. Knowing this, our userswill be able to take advantage of these functions and construct
efficient queries. In the next section, we will be discussing anew featurein Oracle Database 10g SQL models.

CRITICAL SKILL 9.10
Create SQL Mode€ls

One of the more powerful dataanaysisfeaturesintroduced in Oracle Database 10g is SQL models. SQL models
alow auser to create multidimensiond arrays from query results. Formulas, both smple and complex, can then be
applied to the arrays to generate resultsin which the user isinterested. SQL models alow inter-row calculationsto
be applied without doing expensive sdf-joins.

SQL modesare smilar to other multidimensional structures used in businessintelligence gpplications. However,
because they are part of the database, they can take advantage of Oracle Database 10g's built-in features of
scalability, manageability security, and so on. In addition, using SQL modds, thereisno need to transfer large
amounts of datato externa businessintelligence gpplications.

A SQL mode isdefined by the modd extension of the select statement. Columns of aquery result are classified into
one of three groups:

|
Partitioning Thisisthe same asthe andytic partitioning we defined in the Windowing Functions section.

|
Dimensions These are the attributes used to describe or fully quaify a measure within a partition. Examples could
include product, sdlesrep id, and phone cdl type.

|
M easur es These are the numeric (usudly) vauesto which caculations are gpplied. Examples could include quantity
sold, commission amount, and cal duration.

One of the main gpplications of SQL modelsis projecting or forecasting measures based on existing measures. Let's
look a an example of the modd clausetoillugtrate. Theligting and its results show an aggregate query using the
SALEStable
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The modd clause has many variations and alows for very powerful calculations. Let's point out some of the
characteristics and/or features you should be aware of . Supported functiondities include the following:

|
Looping (for example, FOR loops)

[
Recursve cdculations

|
Regresson cdculaions

[
Nested cell references

|
Dimension wildcards and ranges

|
The modd clause does not update any base table, dthough in theory you could creste atable or materidized view
from the results of the query using the mode clause.

Redtrictionsincude the following:

|
The rules dause cannot include any andytic SQL or windowing functions.

|
A maximum of 20,000 rules may be specified. This may seem like plenty, but a FOR loop is expanded into many
sngle-cdl rulesat execution time.

Project 9-2 Using Analytic SQL Functionsand Models

Once d| the database structures have been put in place and data has been |oaded, the users will want to anayzeit.
Knowing what functions are available isimportant, and so istheir use aswell, at least to some extent. So, in this
project we will walk through a more complex anaytica example that includes using the lag function and creeting a
SQL modd.

Step by Step

1. Createaview of the SALES table using the following listing. (The SALES table should have been crested during
your Oracleingtdlation process.) Thisview will caculate the percentage change (caled per cent_chng) of
quantity_sold from one year to the next using the lag function, summarized by prod_category, channe_desc, and
calendar_year .
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APPENDI X
Mastery Check Answers
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Chapter 1. Database Fundamentals

1.The background processisprimarily responsiblefor writing information to the Oracle

Database 10g files.

The database writer, or dowr, background processis primarily responsible for writing information to the Oracle
Database 10g files.

2. How many onlineredo log groupsarerequired to start an Oracle Database 10g?

Explanation The minimum number of redo log groups required to start an Oracle Database 109 istwo though many
DBAs add more groups. Thisincreases the fault tolerance of the database.

3. Of thefollowing four items of information, which oneisnot stored in Oracle Database 10g's control
files?

Explanation The creator of the database is not stored anywhere in the assortment of the Oracle Database 10g
support files.

4. What isthefunction of a default temporary tablespace in the support of the Oracle Database 10g?

The default temporary tablespace is the | ocation where sessions build intermediary objectsto satisfy queries and
perform sort operations.

5. Differentiate between an Oracle Database 10g and instance.

The database isacollection of files, whereas an instance is ahandful of processes working in conjunction with a
computer's memory to support access to thosefiles.

6. Activities such as allocating spacein the database and user management are commonly performed by
the DBA. What featurein the Oracle Database 10g allows some of these secur e operationsto be carried
out by non-DBA users? How aretheserights given out?
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System privileges dlow the DBA to give out rights to perform selected secure operations to other Oracle Database
10g users. These privileges are given out with agrant statement.
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14. Thereare many waysto replicate data from one nodeto another. What main feature does Oracle
Streams providethat is missing from many other methods?

Oracle Streams can keep one node's datain sync with another, an dmost insurmountable chore in many
do-it-yoursdf solutions.

15. What doesthe acronym SQL stand for?

Explanation SQL isthe industry standard for many relationa database systems. Interestingly enough as you become
more familiar with its syntax, it reads very much like plain and smple English. Thismakesit even more atractive asa
dataretrieval language.

Chapter 2: SQL: The Structured Query Language

1. DDL and DML trandateto and , respectively.

DDL gandsfor Data Definition Language. DML standsfor Data Manipulation Language.

2. Which of thefollowing descriptionsistrue about insart statements?

Explanation Insert statements can never have a where clause. Every insert will create arow, providing it doesn't
violate any condraints.

3. In addition to thetwo mandatory keywordsrequired to retrieve data from the database, therearethree
optional keywords. Name them.

The optional partsof a select statement are the where clause, an order by statement, and a group by statement.

4. Writea SQL statement to select the customer last name, city, state, and amount sold for the customer
represented by customer |D 100895.
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Possible solutions include any of the Oracle and ANSI join options. The following SQL statement joinsthe
CUSTOMERS and SALEStablesusng asmple Oraclejoin:
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9. Createaview that containsall productsin the Electronics category.

The DDL to creste aview with only Electronics products could be crested thisway:
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Isgranted to auser. Granting salect on an individua tableis an example of an object privilege.
15. How would you implement your cor porate password policy in Oracle?

A prafile can be used to implement a password management policy aswell asto limit resourcesfor auser. Y ou can
specify the number of days after which auser must change their password. Y ou can aso establish apolicy wherea
password cannot be used again before a specified number of days has e apsed, and/or the new password must differ
from the old by a certain number of changes. A function can aso be used to ensure that the user will create a
complex password.

Chapter 4. Networking

1. The background processregister sthe service information to thelistener.

The PMON background process registers the service information to the listener.

2. Trueor False: The LOCAL_LISTENER parameter should be set to work with port 1521.

Fase.

Explanation The LOCAL_LISTENER parameter is defined when port 1521 is not used.

3.The isused during installation to configure Oracle Net Services.

The Oracle Net Configuration Assistant is used during ingtalation to configure Oracle Net Services.

4. The file can be used to define grant or deny accessto the Oracle database server.
The sglnet.orafile can be used to define, grant, or deny access to the Oracle database server.

5.The utility can also be used to test a service.

Thetnsping utility can aso be used to test aservice.
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6. A contains a set of parametersthat define Oracle Net optionson theremote or database
Server.
A profile contains a set of parametersthat define Oracle Net options on the remote or database server.
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7. Theldap.orafilelocation can be manually specified with the or TNS_ADMIN environmental
variables.

The ldap.orafilelocation can be manualy specified withthe LDAP_ADMIN or TNS ADMIN environmenta
varigbles.

8. Trueor False: The easy naming method isa valid naming method.
True.

Explanation The easy naming method isavaid naming method.

9. The Oracle LDAP directory iscalled the

The Oracle LDAP directory is named the Oracle Internet Directory.

10. Trueor False: The Oracle Management Serviceisarepository of information generated by the
M anagement Agent.

Fdse

Explanation The Oracle Management Service interfaces with the management agents to process and monitor
information. It isnot the repository.

Chapter 5: Backup and Recovery

1. What are some advantages of cold backups, and when would you usethem?

Cold backups are consistent and very smple to implement. They are useful in Situations where the database can be
brought down to perform a backup. No recovery isrequired after arestore from a cold backup, if you choose. Y ou
can also perform a cold backup of a database in archivelog mode and perform arecovery of that database. These
ddiver smplicity and flexibility in cases where you can take a database down to back it up.

2. What ar e disadvantages of cold backups?
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The database is not available during the backup.

3. Describe the difference between alogical and a physical backup.

A physica backup is performed by utilities such asRMAN or by ahot or cold backup, and operates on the
underlying database datafiles. A logica backup, on the other hand, is performed by utilities such as Data Pump
Export or Import and alows for abackup or restore to be performed on logica database structures such astables or
indexes.

4. Name three different types of backups.
Three different types of backups are physica hot and cold backups, logica backups asimplemented by Data Pump

Export/Import, and RMAN backups.
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10. Arethere any disadvantagesto an RM AN recovery catalog?

One disadvantage to the recovery catalog isthat it must be backed up itsdf. Thisissmplesinceitisavery small
schema.

11. How can default settings be set up by you for futurerunsof RMAN?

Default settings can be set up by you with the RMAN configure command. Channdls can be configured to achieve
optimal performance and other backup configurations can be created to smplify backup and recovery scripts.

12. What isan RMAN backup-set and how doesit relate to a backup-piece?

A backup-set is made up of one or more backup-pieces and iswhat condtitutes afull or incremental backup. A
backup-pieceisafilethat is managed by RMAN.

13. Describethe waysin which corrupt blocks can be recovered.

Individua data blocks can be recovered with the database online and available to users. Y ou need to specify which
block can be recovered and these can be found in the dert log or the vébackup_corruption or v$copy _corruption
views. Block mediarecovery isonly avalablewith RMAN.

14. What are some advantages to incremental image copies?

Incremental image copies save disk space and network resources since the backup filesare smaller. They can dso
speed up recovery when compared to applying archive logs.

15. When performing arecovery from a hot backup, do all files and tablespaces need to be brought
forward to the same point in time?

All files and tablespaces (except for filesin read-only tablespaces) need to be brought forward to the same point in
time

Chapter 6: PL/SQL

1. WhereisPL/SQL executed?
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PL/SQL is executed within the confines of the database. It will recelve parameters and return data, but al program
execution is performed in the database.

2. Which type of PL/SQL statement would you useto increasethe price values by 15 percent for items

with morethan 1500 in stock and by 20 per cent for itemswith fewer than 500 in stock?
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Explanation To be ableto perform avalidation of your data and then perform one task if the condition is met and
another when the condition is not met, you must use the IF-THEN-EL SE construct.

3. What isthe fetch command used for?

The fetch command is used to retrieve data from an open cursor that had been opened previoudly.
4. What will the following command perform?

It will set the value of the variableto 500.

5. What iswrong with thisfunction definition?

The END clause needs to have the same name as the name of the procedure. Thisvaue should beraise _price, not
lower_price.

6. What isthe advantage of using the % TY PE attribute when defining PL/SQL variables?

The advantage of using the %T'Y PE attribute when defining PL/SQL varidblesisthat it linksthe definition of the
variable to the database definition. It also allows a program to adjust for changes to database structures while
impacting the execution of the PL/SQL program.

7. What Oracle Database 10g facility besides PL/SQL supports exception handling based on error
numbers?

No other Oracle Database 10g facility besides PL/SQL supports exception handling based on error numbers.
8. A commit that isissued in a PL/SQL program will commit what?

All transactionsthat are currently pending will be committed, unless the commit isissued within an autonomous
transaction.

Chapter 7: Java
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1. Trueor False: One of the benefits of EJBsisthat they combine businessand user interfacelogic.

Fdse.

Explanation EJBs contain businesslogic, not user interface logic. User interface logic is contained in serviets.
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10. The script isused to configurethe Oracle JVM.
Theinitjvm.sgl script isused to configure the Oracle VM.

Explanation The initjvm.sgl script loads the Java classes into the Oracle database and sets up the Oracle VM in
the Oracle database.

Chapter 8: XML

1. XML standsfor Extensible Language.
XML gtandsfor Extensible Markup Language.

2. XML documentsarein what type of data structure?

Explanation XML documentstag datausing ahierarchica structure.

3. What isthe notation used when querying XML documents, which isimplemented with Oracle Database
10g?

XPeath isthe notation used when querying XML documents.
Explanation There are plansto base queries using the X Query standard.
4. What isawel-formed XML document?

A wdl-formed XML document is syntacticaly correct (in other words, there are corresponding end tags for every
dart tag).

5. Using the existsnode() function within a SQL query should return what valueif the node exists?
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Explanation existsnode() returnsaBoolean vaue: 0 if the nodeisnot found, 1if itis.

6. Of thefollowing four methodslisted, which isused to store XML documentsin Oracle XML DB?

Explanation For XML document management, Oracle has implemented numerous methods that can access Oracle
XML DB.

7. What isused to ensurethat an XML document isvalid?

XML Schemais associated to an XML document that defines the structure and data types the XML document must
conform to.
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8. What isthe defined data type that isused to store XML documentsin Oracle Database 10g?
XMLTypeisthe defined data type used to store XML documentsin Oracle Database 10g.

9. When using xmlagg() function to build an XML type, what SQL clause must it be accompanied by?
When using xmlagg() function to build an XML type, it must be accompanied by a group by clause.
Explanation The group by clauseis used to group the result set into ahierarchical structure.

10. What doesthe acronym XSLT stand for?

Explanation XSLT, or Extensible Stylesheet Language, is used to automaticaly transform XML -tagged documents
into multiple display formats such asHTML, or into another XML document.

11. What doesthe acronym SQL X stand for?

Explanation SQLX isthe combination of the Structured Query Language used to access relationd databases and
XPath, which isused to query XML documents.

Chapter 9: Large Database Features

1. Which of thefollowing is not a valid combination for composite partitioning?

Explanation Range partitioning with list partitioning is not avaid combination for compogite partitioning.

2. What data population methods can be used on a compressed table that result in the data being
compressed?
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For data to be compressed, it must be bulk loaded into the table or you can issue an alter table statement to
compress existing data.

3. partitioned indexes ar e defined independently of the data partitions, and
partitioned indexes have a one-to-onereationship with the data partitions.
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| ndex

Symbols
I= (inequdity) operator, using with where clauses, 45
I= (not equals) operator, using with where clauses, 42
() (parentheses), enclosing subqueriesin, 72
:=, ggnificancein PL/SQL, 206
A= (inequality) operator, using with where clauses, 45
+ notation in outer joins, sgnificance of, 61
(Iessthan) operator, using with where clauses, 45
= (lessthan or equal to) operator, using with where clauses, 45
(inequdity) operator, using with where clauses, 45
= (equdlity) operator, using with where clauses, 45
(grester than) operator, using with where clauses, 45
= (greater than or equal to) operator, using with where clauses, 45
; (Semicolon)

in PL/SQL IF statements, 225
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in SQL statements, 38

A

abort shutdown approach, explanation of, 100

access, contralling with sginet.orafile, 154 155

accounts, locking againgt passwords, 117

ADD_FILE parameter, using with Oracle Data Pump Export, 177

add_months() date function, description of, 54

ADDRESS dttribute, setting with dispatchers, 132

ADDRESS parametersin listener.ora, descriptions of, 138

address XML SQL query, definition for, 292

adminidration tools

command-line utilities, 149 151

OEM Central Console, 148

OEM components, 148

OEM (Oracle Enterprise Manager), 146

Oracle Advanced Security option, 151

Oracle Internet Directory Configuration Assistant, 149

Oracle Net Configuration Assstant, 148 149

Oracle Net Manager, 147
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overview of, 146

advisors, role in salf-managing databases, 342

aggregation functions

cube, 345 346

overview of, 53

rollup, 344 345

dert logs, backup up, 163

diases, usng with Oracleinner joins, 58 59

alter database command, syntax for, 110

ater satement, using with parallel execution, 330

alter sysem command, explanation of, 24

ater table abc drop partition xyz command, effect of, 303

dter table command

compressing datawith, 325

using with data partitions, 317

alter table statements, purpose of, 34

ALTER USER Statemert, issuing, 114

analyssfunctions, ranking functions, 347 352
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anaytic partitioning, explanation of, 353

analytic window, explanation of, 353

analyze statements, purpose of, 34

analyze table command, relationship to partitioned tables, 304

and logica operator, purpose of, 42

ANS full outer joins, overview of, 65

ANSI inner joins, overview of, 59 61

ANSI natura joins, overview of, 61

ANSI outer joins, overview of, 64 65

appletsin Java, features of, 250

arcO (archiver) background process, description of, 7

architecture and design, DBA'sresponsibilitiesfor, 91, 109

archivelog current command, effect of, 166

archive log management in RMAN, explanation of, 189

achivelogs

backup and recovery considerations, 162

managing, 110

archived redo logs, backing up, 172 173. See also redo logs
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arithmetic operators, PL/SQL support for, 204 205

as select keywords, using with cregte view statements, 78

as statement, using with stored proceduresin PL/SQL, 234

ASM (Automatic Storage Management)

architecture of, 338 339

benefits of, 341

description of, 26

overview of, 338

ASM disk groups, associating with tables, 340

authority, granting and taking away, 115 116

avg() aggregate function, description of, 53

B

background processes

explanation of, 3

overview of, 6 7

backup and recovery. See also backups, database backup; recovery; RMAN (Recovery Manager); user-managed
backups
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cold backups, 164 165

DBA'sresponsibilitiesfor, 91 92

explanation of, 29

hot backups, 165 166

overview of, 158 159

backup and restore optimization in RMAN, explanation of, 190

backup architecture, overview of, 159 160

backup contral files, using for recovery, 169 170

backup sets, liging in RMAN, 191

backup types, overview of, 159

backups. See also backup and recovery; database backup; recovery; RMAN (Recovery Manager); user-managed
backups

of archived redo logs, 172 173

automating, 171

multiplexingin RMAN, 189 190

performing with RMAN, 192 195

BEGIN linein PL/SQL program, significance of, 203

between A and B operator, using with where clauses, 46

between keyword, using with where clauses, 43
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binariesin Oracle, backup and recovery considerations, 160

blob data type

versusclob, 15

overview of, 12

block mediarecovery, performing with RMAN, 191

blocks

backup and recovery considerations, 162

in schemas, 94 95

boolean datatype, usng in PL/SQL, 208 209

btitle command, effect of, 84

buffer overflow error message, triggering, 235

C

Cache Fusion technology, relationship to RAC, 338

candidate table, andyzing for data partitioning, 305 307

capacity planning, DBA'sresponsibilitiesfor, 91

CASE statements, using in PL/SQL, 227 228

cell() numeric function, description of, 52

change management, DBA'sresponsbilitiesfor, 93

change_password command, using with listeners, 139
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channds, alocating autometically with RMAN, 190

character functions, overview of, 51 52

character sets, rolein Oracle Net Services, 125

CHECK congtraints, description of, 82

checkpoints, backup and recovery considerations, 161 162

CIRCUITS nitidization parameter for shared servers, definition of, 131

Cjg0 (job queue) background process, description of, 7

ckpt (checkpoint process) background process, description of, 6

CLASS PATH init.oraparameter, description of, 255

clob datatype

versusblob, 15

overview of, 12

close command, using with PL/SQL, 215

Cluster Manager, rolein RAC, 337

cman.oraconfiguration file, description of, 145

cold backups

versus hot backups, 167, 172

overview of, 164 165
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recovering from, 167 168

columns

formatting in SQL*Plus, 84

namesof, 12

referencing during FOR loops, 216

command-line utilities, overview of, 149 151

comments, adding to PL/SQL programs, 228

comparison operators, using with where clauses, 44 45. See also set operators

complete versus incomplete recovery, 168, 170

composite partitioning, explanation of, 313 314

compressing data, 323 326. See also index key compression

conditions, including in programs, 222 231

configuretion files, syntax for, 144 146

configuration settings, managing with RMAN, 190

connect descriptors

defining, 134 135

exampleof, 134

Connection Manager. See Oracle Connection Manager
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connection pooling, overview of, 140

connections

defining, 134 136

maintaining in Oracle Net Services, 126

relationship to Oracle Net Services, 125

testing, 152 153

CONNECTIONS attribute, setting, 132

congstent parameter, using with Import and Export utilities, 184 185

congtraints, overview of, 80 83

control files

backup and recovery consderations, 160 161
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explanation of, 4

managing, 106

relationship to RMAN repository, 186 187

using for recovery, 169 170

Conventional -Path mode, running import and export utilitiesin, 184

correlated subqueries, using with joins, 73

corruption checks, performing with RMAN, 190

count() aggregate function, description of, 53

create index satements

enabling index compression with, 326

purpose of, 34

create java class command, effect of, 266

CREATE JAVA command, effect of, 255

create java resource command, effect of, 266 267

creste java source command, effect of, 266

create materidized view statement, effect of, 335

create or replace function command, effect of, 237
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create procedure command, effect of, 232 233

create table statements

exampleof, 35

purpose of, 34

using with ligt partitioning, 311

create table system privilege, explanation of, 24

create trigger system privilege, explanation of, 24

create user command, effect of, 113

create user system privilege, explanation of, 24

create view statement, explanation of, 78

CREATE_EMPLOY EE package, example of, 17

CSALTER script, features of, 125

cube function, overview of, 345 346

cume_dist function, example of, 348 349

cumulative backups, RMAN support for, 192

cursor FOR |oop, using with SQL in PL/SQL programs, 215 216

cursors, usng with SQL in PL/SQL programs, 213 215

customers, deleting, 48



This document is created with the unregistered version of CHM2PDF Pilot

D

data

compressing, 323 326

moving with Oracle Data Pump, 173 174

dataaccess, determining for partitioning, 305

data contents, andyzing for data partitioning, 305

data conversion tools, examples of, 125

data objects, compressing, 324 325

data partitioning

defining indexing strategy for, 315 320

implementing, 305 320

typesof, 307 314

data partitioning rationde

manageshility, 302 304

overview of, 301 302

performance, 304

data partitions, adding, 317

Data Pump. See Oracle Data Pump
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datatypes

blob, 12

clob, 12

date, 11

number, 10 11

timestamp, 11 12

varchar2, 10

database and instance shutdown, overview of, 99 101

database backup, writing, 170 172. See also backup and recovery; backups; recovery; RMAN (Recovery
Manager); user-managed backups

Database Character Set Scanner utility, festures of, 125

database components, parallel processing of, 327 328

database objects, managing, 106 108

databases. See also Oracle Database 109

asociating with instances, 98

backing up with RMAN, 193

controlling accessto, 154 155

defining, 2 3

determining State prior to restoring, 171
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exabytes supported by, 29

versusingtances, 28 29

large databases, 300

opening, 98 99

operating modes of, 97 101

Setting up target databasesin RMAN, 188 189

shutting down, 99 101, 109, 164 165

using XML in, 273 275

data-centric documents, trestment by XML DB, 274 275

datefiles

backing up with RMAN, 193

backup and recovery consderations, 162

maneging, 110 111

date data type

gpecid formatswith, 55 56

usingin PL/SQL, 207 208

date data type, overview of, 11

date functions, overview of, 54 55

day-to-day operations
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backup and recovery, 91 92

cgpacity planning, 91

change management, 93

managing database objects, 92

network management, 93

performance and tuning, 92

scheduling jobs, 93

security, 92

storage management, 92

troubleshooting, 93

DBA il st, overview of, 90 91

DBASs (database administrators)

improving skillsof, 109

Javadtilitiesfor, 263

opportunitiesfor, 252

responsihilitiesof, 9 10, 29, 90 93, 109

sgnificance of Javato, 242 245
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DBMS_JAVA package, contents of, 256

doms_profiler facility, explanation of, 216

dbms_xmlschemaregisterSchema(), example of, 286

dbwr (database writer) background process

description of, 6

purpose of, 15

DDD format mask for date data type, description of, 56

DDL (datadefinition language), example of, 34 35

declare statement, using with stored proceduresin PL/SQL, 234

dedicated servers, overview of, 128

default settings, managing with RMAN, 190
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default tablespace, rolein user environments, 22. See also tablespaces; temporary tablespaces

default temporary tablespace, explanation of, 5

default user environments, overview of, 22

deferred condtraints, overview of, 83

delete privilege, overview of, 24

delete satements

exampleof, 48

usng, 35

dense_rank function, example of, 348

desc statements, using with create view statements, 78

describe command, displaying descriptions of tableswith, 35

DESCRIPTION attribute, setting with dispatchers, 132

DESCRIPTION parametersin listener.ora, descriptions of, 138

differentia backups, RMAN support for, 192

directory naming methods

choosing, 144

easy naming, 143 144
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externd naming, 144

finding informetion about, 142

locd naming, 143

and net service dlias entries, 143

overview of, 141

DIRECTORY parameter, using with Oracle Data Pump Export, 176

Direct-Path mode, running import and export utilitiesin, 184

digpatchers

relationship to shared servers, 129

Setting, 131 133

DISPATCHERS parameter

exampleof, 151

using with shared servers, 130

distributed management, handling in OEM, 104

DITs(Directory Information Trees), overview of, 141 142

DML (data manipulation language), overview of, 35 36

DNs (distinguished names), overview of, 142

document-centric documents, treetment by XML DB, 274 275
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drop table statements

exampleof, 35

purpose of, 34

dropjavautility, example of, 263

dup_va_on_index exception in PL/SQL, explanation of, 217

Dynamic Method, using with directory names, 142

E

essy naming method, overview of, 143 144

EJBs (Enterprise JavaBeans), festures of, 251

emca OEM configuration program, advisory about, 27

END linein PL/SQL program, significance of, 203

Enterprise Manager

Automatic Undo Management view in, 107

resource group view in, 104

table definition view in, 96

entity models, linkageto, 81

environmenta variables, using with Java, 255

equdlity (=) operator, using with where clauses, 45
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error conditions, handling in PL/SQL, 217 222

error handling Oracle-supplied variables, 220 222

errors, showing in PL/SQL, 233 234

ESTIMATE parameter, using with Oracle Data Pump Export, 176

exabyte, sizeof, 29

EXCEPTION section of PL/SQL, example of, 217

exceptionsin PL/SQL

creating user-defined exceptions, 219 220

examplesof, 217 218

EXCLUDE parameter

using with Oracle Data Pump Export, 176

using with Oracle Data Pump Import, 180

execute command, using with PL/SQL, 234

existsnode() function, using with XML DB queries, 291

EXIT statement, using with loopsin PL/SQL, 228 229

exp executable, issuing, 183

expdp utility, using with Oracle Data Pump, 173 176

explicit cursors, explanation of, 214

export syntax, finding, 183 184
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Export utility, running, 183 185 See also Oracle Data Pump Export

exp.par file, contents of, 178

extents

backup and recovery considerations, 162

purpose of, 94 95

externd naming, overview of, 144

extract() function, using with XML DB queries, 292

extractvalug() function, using with XML DB queries, 292

F

fetch command, using with PL/SQL, 215

fidlds, identifying in tables, 12

files, writing SQL*Plus output to, 87

filters, usng with Oracle Data Pump Export, 175

firewall access control, overview of, 136

FLASHBACK_SCN and _TIME parameters

using with Oracle Data Pump Export, 176

using with Oracle Data Pump Import, 180

floor() numeric function, description of, 52
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FOR loops, reference columns during, 216

FOR loops, using in PL/SQL, 229 231

FOREIGN KEY constraints, description of, 82

foreign keysin inner joins, purpose of, 57

foregts, rolein XML, 277

from clauses

in ANS! inner joins, 59 60

in ANS! right outer joins, 64

rolein Oracleinner joins, 57 58

FTP (File Transfer Protocol), description of, 124

full backups, RMAN support for, 192

Full Export mode, using with Oracle Data Pump Export, 174

Full Import mode, using with Oracle Data Pump Import, 178

full outer joinsin ANSI, overview of, 65
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functions

aggregate functions, 53

aggregation functions, 344 346

andlyssfunctions, 346 352

cregting and using, 237 238

date functions, 54 55

exampleof, 16 17

nesting, 56

numeric functions, 52

overview of, 51

ranking functions, 347 352

gpecid formats with date datartype, 55 56

gring functions, 51 52

types of, 354 355

windowing functions, 352 354

G

gin 10g, sgnificance of, 25
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garbage collection in Oracle VM, overview of, 257

getProperty method, using with Java, 259

Globa Cache Service, rolein RAC, 338

globa partitioned indexes, overview of, 318 320

grant statements, purpose of, 34

granting authority, 115 116

greater than (') operator, using with where clauses, 45

greater than or equd to ( =) operator, using with where clauses, 45

grid computing

explanation of, 25 27

large database issues addressed by, 341

overview of, 340 342

group by clauses

overview of, 67 68

using with rollup functions, 344

group by statements, rolein SQL statements, 37

H

hash partitioning, explanation of, 311 313
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having clauses, overview of, 68

hot backups

versus cold backups, 167

overview of, 165 166

recovering from, 168

SQL script for, 171 172

HTML (hypertext markup language), sampletagsin, 272

HTML versus XML documents, 275

HTTP (Hypertext Transport Protocol), description of, 124

IF logic structures, usng in PL/SQL, 223 225

IF/THEN congtruct, using in PL/SQL, 223 225

IF THEN/ELSE congtruct, using in PL/SQL, 225 226

IF THEN/ELSEIF congtruct, using in PL/SQL, 226 227

Image Copies, performing with RMAN, 194

immediate shutdown gpproach, explanation of, 100

imp executable, issuing, 184

impdp utility, using with Oracle Data Pump, 173 174, 178 179
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implicit cursors, explanation of, 214

import syntax, finding, 183

Import utility, running, 183 185. See also Oracle Data Pump Import

in operator, using with where clauses, 45

INCLUDE parameter

using with Oracle Data Pump Export, 176

using with Oracle Data Pump Import, 181

incompl ete versus complete recovery, 168, 170

incremental backups, RMAN support for, 192, 194

INDEX attribute, setting, 132

index key compression, overview of, 326. See also compressng data

index partitions, example of, 322

indexes, overview of, 19

indexing strategy, defining for data partitioning, 315 320

inequdlity (!=) operator, using with where clauses, 45

inequdity (=) operator, using with where clauses, 45

inequdlity () operator, using with where clauses, 45

initcap() string functions, description of, 52

initialization parameters, effect on pardle processing, 329 330
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init.orafile

becking up, 160

Setting dispatchersin, 132

inner joins, overview of, 57 62

insert privilege, overview of, 23

insert satements

exampleof, 36 37

using, 35

instance and database shutdown, overview of, 99 101

ingtance configuration, performing in OEM, 102

ingances

associating databases with, 98

versus databases, 28 29

explanation of, 3

integrity congtraints, types of, 82

intersect operator, overview of, 75 76

J

J2EE (Java 2 Platform, Enterprise Edition), features of, 248 249
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J2EE server, features of, 249

J2SE (Java 2 Platform, Standard Edition), features of, 248

JAR (JavaARchive) files, contents of, 264

Java. See also Oracle Database 10g VM

appletsin, 250

configuring for Oracle Database 10g, 254 255

disadvantages of, 246 247

EJBs (Enterprise JavaBeans) in, 251

environmenta variablesfor, 255

explanation of, 29

getting up to speed on, 268

initidization parametersfor, 254 255

in Oracle, 256 257

and Oracle Database 10g, 252

in Oracle architecture, 247

overview of, 245 247

platform-independence of, 247

relationship to n-tiered architectures, 251
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svlesin, 250 251

session spacein, 254

sgnificanceto Oracle DBAS, 242 245

support for multithreading, 257

three-tier support of, 247

writing standalone gpplicationsin, 250
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Javaclasses, loading, 264

Java objects, creating in Oracle Database 109, 266 267

Javaprograms

embedding SQL statementsinto, 261 262

typesof, 249

Javautilities, examples of, 263

JAVA_HOME init.ora parameter, description of, 255

java_max_sessonspace_size parameter, explanation of, 254

java_pool_size parameter, using with Oracle VM, 254

JavaBeans, features of, 250

Java-stored procedures, overview of, 262 264

JDBC drivers, overview of, 258 259

JDBC (Java DataBase Connectivity)

overview of, 258

Using, 259 260

job queue (¢jg0) background process, description of, 7

job scheduling, DBA's responsibilities for, 93
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joins

correlated subquerieswith, 73

inner joins, 57 61

outer joins, 61 65

overview of, 57

sf-joins, 66 67

JSP (JavaServer Pages), features of, 250 251

K

keys, roleininner joins, 57

L

large databases

explanation of, 300

managing, 302 304

relaionship to grid computing, 341

LARGE_POOL_SIZE initidization parameter for shared servers, definition of, 131

last_day() date function, description of, 54

LD_LIBRARY_PATH init.ora parameter, description of, 255

LDAP (Lightweight Directory Access Protocol), relationship to directory naming, 141
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|dap.oraconfiguration file

description of, 145

using with directory names, 142

|eft outer joinsin ANSI, overview of, 64 65

length() string functions, description of, 52

lessthan (') operator, using with where clauses, 45

less than or equal to ( =) operator, using with where clauses, 45

lgwr (log writer) background process, description of, 6

like '%tin%' operator, using with where clauses, 46

like command, using with where clauses, 44

list partitioning, explanation of, 310 312

LISTENER attribute, setting, 132

listener commands, executing, 149

Listener Control utility, festures of, 149

LISTENER parameter in listener.ora

advisory about, 139

description of, 138

ligener.orafile
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exampleof, 138, 144 145

protocol examplesfor, 139

ligeners. See also Oracle Net

Ligtener

defining multiple listeners, 140

displaying information from, 150

Setting passwords for, 139

stopping, 149

loadjava utility, example of, 263

loca naming method, overview of, 143

locdl partitioned indexes, overview of, 315 318

locations, defining in Oracle Net Services, 127

log records, archiving after hot backups, 166

logical backup and recovery explanation of, 159

logical operators, PL/SQL support for, 205

loops, using in PL/SQL, 228 231

lower() string functions, description of, 51

LSNRCTL prompt, generating, 149

M



This document is created with the unregistered version of CHM2PDF Pilot

managing database objects, DBA's responsibilitiesfor, 92

materidized views

creating, 335

guiddinesfor, 334 335

overview of, 331 332

and query rewrite, 333 334

usesfor, 332 333

max() aggregate function, description of, 53

MAX_DISPATCHERS nitidization parameter for shared servers, definition of, 130

MAX_SHARED_SERVERS:Initidization parameter for shared servers, definition of, 131

maxvalue, Specifying default partitionswith, 319

metadata, moving with Oracle Data Pump, 173 174

min() aggregate function, description of, 53

minus operator, overview of, 76

MM format mask for date data type, description of, 56

MML (MediaManagement Layer), rolein RMAN, 187

mod() numeric function, description of, 52

modd clause
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syntax for, 357

variations of, 358

mode extenson, usng with select statement, 355 356

Month format mask for date data type, description of, 56

months_between() date function, description of, 54

mount phase, explanation of, 98

MULTIPLEX attribute, setting, 132

multiplexing backupsin RMAN, 189 190

multithreading, Java support for, 257

N

Named Pipes protocol, description of, 124

naming methods

directory naming, 141

DITs(Directory Information Trees), 141 142

DNs (distinguished names), 142

overview of, 140
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native Javacompiler, features of, 256

naturd joinsin ANS!, overview of, 61

nested functions, overview of, 56

Net Listener. See Oracle Net Listener

net service dias entries, relationship to directory naming, 143

Net Services. See Oracle Net Services

network bandwidth, optimizing in Oracle Net Services, 124 125

network communication stack, diagram of, 123

network management, DBA's responsibilitiesfor, 93

network protocols, overview of, 123 124

NETWORK_LINK parameter

using with Oracle Data Pump Export, 177

using with Oracle Data Pump Import, 181

networking

explandtion of, 29

in multitiered environments, 155 156

networks, diagram of, 126
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NLS_LANG environmenta variable, purpose of, 125

no_data_found exception in PL/SQL, explanation of, 217

nodes

inRAC, 337

inXML, 277

nomount phase, explanation of, 98

nonprefixed partition indexes, overview of, 320

not between A and B operator, using with where clauses, 46

not equals (I=) operator, using with where clauses, 42

not in operator, using with where clauses, 45

NOT NULL constrained columns, possible entriesin, 83

n-tiered architectures, advantages of, 251

ntile function, example of, 350 351

NULL constraints, description of, 82

number datatype

integer and decimd digitsin, 25

length of field determined in, 15

overview of, 10 11
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usngin PL/SQL, 207

number fields, storing vauesin, 25

numeric functions, overview of, 52

O

object privileges, working with, 23 25

objects. See also stored objects creating, 118 119

sequences as, 80

OEM Central Console, features of, 148

OEM (Oracle Enterprise Manager)

benefits of, 341

components of, 148

distributed management in, 104

features of, 146

ingtance configuration in, 102

versus Oracle Net Manager, 147

overview of, 101 102

Resource Consumer Groupsin, 102 103

schema, security, and storage management in, 103
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Startup of, 27 28

Toolsoptionin, 105 106

user sessonsin, 102

warehouse featuresin, 105

offline backups, RMAN support for, 193

ojvmjavautility, example of, 263

on statements, using with ANS! inner joins, 59 60

online backups, RMAN support for, 193

onlineredo logs, explanation of, 4

open command, using with PL/SQL, 215

open phase, explanation of, 98

operators. See comparison operators; set operators

or logica operator, purpose of, 42

ORA* errors, examples of, 217

Oracle Advanced Security option, features of, 151

Oracle Application Server 10g, features of, 267

Orecle architecture, Javain, 247

Oracle binaries, backup and recovery considerations, 160

Oracle Connection Manager, overview of, 135 136
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Oracle Data Pump, festures of, 173 174

Oracle Data Pump Export. See also Export utility

exampleof, 181 182

parametersfor, 175

using, 174 178

Oracle Data Pump Import. See also Import utility

parametersfor, 179 181

using, 178 182

Oracle Database 10g. See also databases

background processesin, 3

creating Java objectsin, 266 267

instancesin, 3

operating modes of, 97 101

relationship to Java, SML, and Web Services, 252

sdf-managing capabiilities of, 341 342

shutting down, 3

starting, 3

goring XML in, 283 287
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Oracle Database 10g architecture

background processesin, 6 7

contral filesin, 4

default temporary tablespacesin, 5

diagramof, 7

onlineredologsin, 4

gpfiles (system parameter files) in, 6

SYSAUKX tablespacesin, 5

SYSTEM tablespacesin, 5

undo tablespacesin, 56

Oracle Database 10g infradtructure

overview of, 93

schemas, 94 96

storage structures, 97

Oracle Database 10g WM. Seealso Java

components of, 257

garbage collection in, 257

overview of, 256
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Oracle Database Configuration Assstant, using with Java, 254

Oracle DBAS. See DBASs (database administrators)

Oracle Internet Directory Configuration Assistant, features of, 149

Oracle Java products Oracle Application Server 10g, 267

Oracle JDeveloper 10g, 267 268

Oracle JDeveloper 109, features of, 267 268
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Oracle VM, initidization parametersfor, 254 255

Oracle Management Agent, features of, 148

Oracle Management Repository, festures of, 148

Oracle Management Service, festures of, 143

Oracle Net Configuration Assstant, festures of, 148 149

Oracle Net Listener, overview of, 137 139. See also ligeners

Oracle Net Manager

controlling detabase access with, 155

features of, 147

Oracle Net Services

character setsin, 125

connectionsin, 125

defining locationsin, 127

maintaining connectionsin, 126

network protocolsin, 123 124

optimizing network bandwidth in, 124 125

overview of, 122 123
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Oracle network communication stack, diagram of, 123

Oracle network, overview of, 126

Oracle Resource Manager, description of, 26

Oracle sample database, tablesin, 39 41

Oracle Scheduler, decription of, 26

Oracle Streams, description of, 26

Oracle XML DB. See XML DB repository

ORA-20000: ORU-10027 error, triggering, 235

order by statements

exampleof, 50 51

using with correlated subqueriesand joins, 73

others exception in PL/SQL, explanation of, 218

outer joins, overview of, 61 62

owner parameter, using with Import and Export utilities, 185

P

packages, overview of, 17

parale execution, invoking, 330 331

PARALLEL parameter
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using with Oracle Data Pump Export, 177

using with Oracle Data Pump Import, 181

parale processng

configuring, 328 330

of database components, 327 328

effect of initialization parameterson, 329 330

overview of, 327

parameter files. See sofiles (system parameter files)

parameters, setting and resetting, 84

parentheses (()), enclosing subqueriesin, 72

PARFILE parameter, 174, 185

using with Oracle Data Pump Import, 177

using with Oracle Data Pump Import, 181

PART_MASTER table, cregting synonym for, 21

part_master table definitions, 13

partition keys, identifying, 307

partition pruning, explanation of, 304

partitioning. See data partitioning
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password authentication, setting for listeners, 139

passwords, locking accounts againgt, 117

PATH init.ora parameter, description of, 255

pattern searches, using where clauses with, 44

percent_rank function, example of, 349 350

performance

DBA'sresponsibilitiesfor, 92

improving with pardlel processng, 327 331

physical backup and recovery, explanation of, 159

PL/SQL

architectural diagram of, 201

assgning valuesto variablesin, 206

calling proceduresin, 239 240

CASE statementsin, 227 228

characters supported by, 204

explanation of, 29

features of, 200 202

handling error conditionsin, 217 222

IFlogic structuresin, 223 227
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logical operators supported by, 205

loopsin, 228 231

Oracle products used with, 201

program control decision matrix in, 224

program structure of, 202 203

PL/SQL block, form of, 202 203

PL/SQL character set

arithmetic operators, 204

characters supported by, 204

PL/SQL datatypes

boolean, 208 209

date, 207 208

number, 207

overview of, 204 209

varchar2, 207

PL/SQL programs

adding commentsto, 228

calling, 239 240
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getting feedback from, 211

SQL in, 213 215

writing to access databases, 259 260

pmon (process monitor) background process, description of, 6

PMON, relationship to Oracle Net Listener, 137

POOL dttribute, setting, 132

ports, defining dispatchersfor, 132 133

power() numeric function, description of, 52

precision, relationship to number datatype, 10

prefixed partition indexes, overview of, 320

PRIMARY KEY condraints, description of, 82

primary keysin inner joins, purpose of, 57

private synonym, explanation of, 21

privileges

for Java-stored procedures, 264

managing for database users, 115 119

working with object and system privileges, 23 25

procedures. See also stored procedures
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callingin PL/SQL, 239 240

overview of, 16

PRODUCTS table, contents of, 41

products:xml, storing in Oracle XML DB, 289

profiles usng, 117, 154 155
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program control in PL/SQL, overview of, 223 231
Progress Check

for "Backup and Recovery,” 163, 182 183

for "Cresting Essential Objects, 118 119

for "The Database Adminigretor," 97, 112

for "Database Fundamentas,” 18, 22

for"Java," 252 253

for "Large Database Features," 323, 336, 343

for "Networking," 136 137

for "PL/SQL," 210, 222, 236

for "SQL: Structured Query Language,” 49, 71

for "XML," 282 283, 294

PROTOCOL dttribute, setting with dispatchers, 132

pseudo-column variables, explanation of, 220 221

public synonym, explanation of, 21

Q

Q format mask for date data type, description of, 55
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queries, usng with XML, 291 292

QUERY parameter

using with Oracle Data Pump Export, 177

using with Oracle Data Pump Import, 181

query rewrite, relationship to materialized views, 333 334

QUEUESIZE parameter in listener.ora, description of, 139

R

RAC (Redl Application Clusters)

architecture of, 337 338

benefits of, 341

description of, 26

overview of, 336

raise_application_error function, usng with PL/SQL, 217

range partitioning

explanation of, 308 310

syntax for, 309 310

range searches, usng where clauseswith, 42 43

range with hash partitioning, explanation of, 313 314



This document is created with the unregistered version of CHM2PDF Pilot

range with list partitioning, explanation of, 313 314

ranking functions

cume_digt, 348 349

ntile, 350 351

overview of, 347

percent_rank, 349 350

rank and dense_rank, 347 348

row_number, 352

read-only tablespaces, backing up, 167

records, identifying in tables, 12

recovery. See also backup and recovery; backups, recovery; RMAN (Recovery Manager); user-managed backups

from cold backups, 167 168

guiddinesfor, 168

from hot backups, 168

performing with RMAN, 194 195

seven stepsto, 169

using backup control filesfor, 169 170

recovery cataogs
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Setting up, 188 189

using with RMAN, 187

redo logs. See also archived redo logs

backing up, 172 173

backup and recovery consderations, 161

maneging, 106

redundancy versus recovery windowsin RMAN, explanation of, 191

relationa databases

conceptsrelated to, 12 13

explandtion of, 29

relationa view, creating for XML, 294 295

relationships between tables, example of, 14

remap parameters, using with Oracle Data Pump Import, 181

reorg of objects, advisory about, 93

replace() string functions, description of, 51

reportingin RMAN, 191 192

repostory

defining with naming methods, 140 144

rolein RMAN, 186
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resolver specifications for Java-stores procedures, overview of, 264

Resource Consumer Groups, selecting in OEM, 102 103

RESOURCE_VIEW, using with XML, 288

restore operations, performing with RMAN, 194 195

resync command, effect of, 187

reuse_datafiles parameter, using with Oracle Data Pump Import, 181

REVERSE clause, using with FOR loopsin PL/SQL, 229 230

revoke statements, purpose of, 34

right outer joinsin ANSI, overview of, 64 65

RMAN (Recovery Manager). See also backups; backup and recovery; database backup; recovery; user-managed
backups

architecture of, 186 188

archivelog management in, 189

backup and restore optimization in, 190

block mediarecovery in, 191

configuration and default settingsin, 190

corruption and verification checksin, 190

featuresof, 159, 185 186

multiplexing backupsin, 189 190
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performing backupsin, 192 195

performing restore and recovery operationswith, 194 195

redundancy versus recovery windowsin, 191

reportingin, 191 192

Stored scriptsin, 189

trial recovery in, 191

roles

cregting and granting, 116 117

overview of, 22

rollback commands, using with delete statements, 48 49

rollup function, overview of, 344 345

round() numeric function, description of, 52

row_number function, example of, 352

rownum = 1, including when using implicit cursors, 214

rows

retrieving to meet multiple criteria, 41 42

intables, 12
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rpad() string functions, description of, 52

rules clause, relationship to model clause, 358

S

SALEStable, creating as nonpartitioned, 308

bt tape, rolein RMAN, 188

scale, relationship to number datatype, 10

Schema Export mode, using with Oracle Data Pump Export, 174

Schema Import mode, using with Oracle Data Pump Import, 178

schema objects, overview of, 108

schemas

logical schemastructures, 95 96

in OEM, 103

segments, extents, and blocks, 94 95

SDP (Sockets Directory Protocol), description of, 124

search ligts, using where clauses with, 43 44

Security

DBA'sresponsibilitiesfor, 92
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in OEM, 103

gments

backup and recovery considerations, 162

purpose of, 94 95

select keywords, rolein SQL statements, 37

sdlect privilege, overview of, 23

sdect satements

exampleof, 37 38

issuing, 37 38

using, 35

sdf-joins, overview of, 66 67

self-managing databases component, festures of, 341 342

semicolon ()

in PL/SQL IF statements, 225

in SQL statements, 38

seguences, overview of, 79 80

seria processing, diagram of, 327

server processes, characteristics of, 127
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servers

dedicated servers, 128

shared servers, 129 131

SERVICE attribute, setting, 132

services command, example of, 150 151

services, support for, 127

sarvletsin Java, festures of, 250 251

sesson multiplexing, overview of, 136

SESSIONS attribute, setting, 131 132

set commands

ending, 83

exampleof, 151

set keyword, using with update statements, 46 47

et linesize command, effect of, 83

Set operators. See also comparison operators

intersect, 75 76

minus, 76

overview of, 74
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union, 74 75

uniondl, 75

shared servers

monitoring with views, 133 134

overview of, 129 131

shared_pool_size parameter, using with Oracle VM, 254

SHARED_SERVER_SESSIONS Initidization parameter for shared servers, definition of, 131

SHARED_SERVERS nitidization parameter for shared servers, definition of, 131

SHNEW schema cregting with Oracle Data Pump Import, 182

rolein Export utility, 185

show errors command, using with PL/SQL, 233 234

smon (system monitor) background process, decription of, 6

SOAP (Simple Object Access Protocal), integration into Web Services, 243

space, managing, 109 111

gpofiles (system parameter files)

backup and recovery considerations, 160

explanation of, 6

reading startup parameters from, 15

SQL models, creating, 355 358
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SQL statement components, 37

DDL (detadefinition languege), 34 35

DML (datamanipuletion language), 35 36

SQL statements

embedding into Java programs, 261 262

for tablespace quotas, 20

SQL (Structured Query Language)

explanation of, 29

in PL/SQL programs, 213 215

SQL syntax for local partitioned indexes, 315 316

SQL*Plus

executing SQL statementsin, 38

formatting output with, 83 84

writing PL/SQL programsin, 210 212

SQLFILE parameter, using with Oracle Data Pump Import, 181

SQLJ, using, 261 262

sylnet.oraconfiguration file

contents of, 154
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description of, 145

SQLX queries, important points related to, 279 280

SQL/XML standard, overview of, 276 281

grt() numeric function, description of, 52

START_JOB parameter, using with Oracle Data Pump Export, 177

Sartup

explandtion of, 25

forcing, 99

Startup command, effect of, 98

Startup restrict command, effect of, 99

Static Method, using with directory names, 142

Status command, example of, 150

storage management

DBA'sresponsibilitiesfor, 92

in OEM, 103

stored objects. See also objects

functions, 16 17

overview of, 14
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packages, 17

procedures, 16

triggers, 16

views, 15 16

stored procedures, cresting, 232 236. See also procedures

stored scriptsin RMAN, explanation of, 189

gring functions, overview of, 51 52

subqueries, overview of, 72 73

substr() string functions, description of, 52

sum() aggregate function, description of, 53

synonyms, overview of, 21

SY Saccount, using, 112
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SYSAUX table space, explanation of, 5

Sysdate date function, description of, 54

sysdbaprivilege, granting, 112

SYSMAN account, purpose of, 112

system limits, implementing with profiles, 117

system privileges, working with, 24 25

SY STEM tablespace, explanation of, 5

T

Table Export mode, using with Oracle Data Pump Export, 174

Table Import mode, using with Oracle Data Pump Import, 179

table structure, anayzing for data partitioning, 305

tables

associating ASM disk groupswith, 340

describing, 35

exampleof, 12

joining, 57 62

in Oracle sample database, 39 41



This document is created with the unregistered version of CHM2PDF Pilot

relating to part_master relational database, 13 14

relationships between, 14

working with, 12 14

Tablespace Export mode, using with Oracle Data Pump Export, 174

Tablespace Import mode, using with Oracle Data Pump Import, 179

tablespace quotas, overview of, 20

tablespaces. See also default tablespace; temporary tablespaces

backing up, 165 166

backing up with RMAN, 194

backup and recovery considerations, 162

explanation of, 5

meneging, 110

target databases, setting up in RMAN, 188 189

TCP.* parametersfor sglnet.orafile, descriptions of, 154

TCP/IP (Transmission Control Protocol/Internet Protocol), description of, 123

TCP/IPwith SSL (Secure Sockets L ayer), description of, 123

temporary tablespaces. See also default tablespace; tablespaces

advisory about autoextending of, 110
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rolein default user environments, 22

TICKS attribute, setting, 132

timestamp datatype, exampleof, 11 12

title command, effect of, 84

TNS listener error, occurrence of, 137

to_char conversion function, explanation of, 55

too_many_rows exception in PL/SQL, explanation of, 217

Toolsoption in OEM, explanation of, 105 106

trace files, backup and recovery considerations, 163

trailing spacesin varchar2 columns, degling with, 25

transactional shutdown gpproach, explanation of, 100

transactions, explanation of, 4

transform() function, using with XSLT, 296

TRANSPORT TABLESPACES (TTS) parameter

using with Oracle Data Pump Export, 177

using with Oracle Data Pump Import, 181

Trangportable Tablespace Export mode, using with Oracle Data Pump Export, 175

Trangportable Tablespace (TTS), using with Oracle Data Pump Import, 179
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trid recovery, performing with RMAN, 191

triggers, overview of, 16

troubleshooting, DBA's respongbilitiesfor, 93

trunc commands, using with delete statements, 48 49

truncate statements, purpose of, 34

tsnames.ora configuration file, description of, 145

TSPITR (Tablespace Point In Time Recovery), explanation of, 166

tuning, DBA'sresponsibilitiesfor, 92

U

Undo management, overview of, 107

Undo segments, backup and recovery considerations, 161

undo tablespaces

advisory about autoextending of, 110

explandtion of, 5 6

purpose of, 15

Unicode character sets, considering, 125

union &l operator, overview of, 75

union operator, overview of, 74 75

UNIQUE constraints, description of, 82
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update privilege, overview of, 24

update statements

exampleof, 46 47

usng, 35

updatexml() function, effect of, 290 291

user environments, overview of, 22

user sessions, managing in OEM, 102

user-defined exceptions, cresting in PL/SQL, 219 220

user-managed backups, types of, 164. See also backup and recovery; backups; database backup; recovery;
RMAN (Recovery Manager)

users

creating, 113

editing, 114

granting authority to, 115 116

managing, 112 114

overview of, 20

using statements, rolein ANS! inner joins, 59 61

Vv

valug() function, rolein updating XML documents, 290 291
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value_error exception in PL/SQL, explanation of, 218

values, assgning to variablesin PL/SQL, 206, 209

varchar2 datatype

exampleof, 10

usngin PL/SQL, 207

vaiables

assgning valuestoin PL/SQL, 206
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error handling Oracle-supplied variables, 220 222

variables, assgning vauesto in PL/SQL, 209

verification checks, performing with RMAN, 190

views

exampleof, 15 16

monitoring shared serverswith, 133 134

using, 78 79

W

warehouse features, availability in OEM, 105

Web Services

judtification for use of, 244

and Oracle Database 10g, 252

technologiesintegrated into, 243 244

WebDAV (WWW Distributed Authoring Protocol), description of, 124

when others exception, using in PL/SQL, 221

where clauses

with = (not equals) operator, 42
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in ANSI inner joins, 59 60

in ANSI right outer joins, 64

exampleof, 41

operators used with, 44 45

with pattern searches, 44

with range searches, 42 43

with search lists, 43 44

using update statements with, 46 47

using with delete statements, 48

usng with DML statements, 47

where clauses, rolein SQL statements, 37, 57 58

WHILE loops, using in PL/SQL, 229

windowing functions, overview of, 352 354

WSDL (Web Services Description Language), description of, 244

WW format mask for date data type, description of, 56

X

xdburitype() function, using with XML DB, 289

XML data, loading, 286 287
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XML documents, updating, 290 291

XML (Extensble Markup Language)

creating from data stored in Oracle, 276 281

cregting relationd view of, 294 295

explanation of, 29

integration into Web Services, 244

and Oracle Database 10g, 252

overview of, 272

gtoring in Oracle Database 10g, 283 287

usesof, 273 275

using in databases, 273 275

using Smple querieswith, 291 292

XML DB repository

featuresof, 274

overview of, 284

path-based accessto, 289 290

querying documentsin, 291 292

XML listings, creeting, 281 282
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XML Schema, registering, 284 286

XML versusHTML documents, 275

xmlagg() function, usngin SQLX, 279 281

xmlattributes() function, usngin SQLX, 277, 279

xmlelement() function, using in SQLX, 277, 279 280

xmiforest() function, using in SQLX, 277 280

XPath syntax, usng with updatexml () function, 290

xs:schemalocetion ttribute, purpose of, 285

XSLT (Extensible Stylesheet Language Transformations), using for programmetic access, 296

Y

Y format masksfor date data type, description of, 55

Y EAR format mask for date data type, description of, 55

Z

ZERO_DIVIDE exception in PL/SQL, explanation of, 218
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