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Homework #1

X

X

Submission date is November 17. (No late arrivals will be
accepted)

Work should be done in pairs
Please, please, please, names and ID on the submittals.
Submit Hardcopies to Rubi’'s mailbox

USE THE FORMAT DESCRIBED IN THE ASSIGNMENT



Project

x Hard work, but real.
x Work in groups of 4

x Project goal: to tackle and resolve real-life DB related
development issues

» One TwQ stages.
x Use JAVA (SWT)

x Thinking out of the box will be rewarded
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DB System from lecture #1

“Two tier database system”

\/_ /

= connection
— (ODBC, JDBC)
. > \

Database server
(someone else’s
C program)

Data files Applications
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1,2.3 tiers

Client Applications Data Source

Client Tier

Application Server Tier

Infrastructure Tier



Abstractly (DB) system layers may include

Application
DB infrastructure

DB driver

Transport

DB engine

Storage



Gui designer

RS

A /
' App programmer

YER G

DB programmer



Application layer

x Why should it actually use
database?

+ Persistence layer

+ Access data storage

+ Interfacing between systems
+ Large volumes

+ Scalability

+ Redundancy

Application

DB infrastructure
DB driver
Transport
DB engine

Storage
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Infrastructure layer

Application

DB infrastructure

x GoaIS: DB driver
+ Database “hiding” i
+ Schema abstraction Storage

+ Encapsulation of db mechanisms
x How: (In two words)

Madel AI) Caction
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DB driver / bridge

x Used for:
+ API for database connectivity
+ Protocol converter
+ Performance improvements
+ Transaction management

x Examples:
+In a minute...

Application

DB infrastructure

DB driver

Transport
DB engine

Storage
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Transport

x Mainly TCP but not only
x Secure

x Efficient

x Fast but not fast enough

—
QD
=)
n
o
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DB engine

x Total management of the DB
environment including
+ Security
+ Scalability

+ Fault tolerant (disaster management)

+ Monitoring
+ Services

Application
DB infrastructure
DB driver

Transport

DB engine

Storage

x Large DB engines include Microsoft SQL Server,

Oracle, SyBase, MySQL, etc.
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DB engine (2)

DB engine management includes:

+ Databases/Tables/Fields

Creation/removal/modification/
optimization

+ Connections/Users/Roles

Security/monitoring/logging

+ Jobs/Processes/Threads

Scheduling/balancing/managing

Application
DB infrastructure

DB driver
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Storage

x NAS/SAN, Raid and other stuff...

(sorry... not in this course) Transpor

Industry standard network protocols
Transparent application server OS upgrades

Sun/Solaris Server

Oracle Data
Warehouse

NetApp System

Windows 2003 Server

.
A
Microsoft Exchange D- =" -‘h -
’
’

Linux or

I - - Additional
Transparent addition of application servers - storage in
HTTP Servers minutes
UNIX or Windows
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Terms...

x ODBC

x ADO

x OLE-DB

x MDAC/UDA
x JDBC

x ORM

18



ODBC, OLEDB and ADO

x Various standards have been developed for
accessing database servers.

x Some of the important standards are

+ ODBC (Open Database Connectivity) is the early
standard for relational databases.

+ OLE DB is Microsoft’s object-oriented interface for
relational and other databases.

+ ADO (Active Data Objects) is Microsoft’'s standard
providing easier access to OLE DB data for the non-
object-oriented programmer.
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ODBC

x Open Database Connectivity (ODBC) Is a
standard software APl method for using
database management systems (DBMS)

Application

x Maximum interoperability - ODBC API

Driver Manager
-+— ODBC API

I Driver .[ Driver .I Ciriver .
Data Data Data
Saurce Source Source
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ODBC

Examples of common tasks:
+ Selecting a data source and connecting to It.
+ Submitting an SQL statement for execution.
+ Retrieving results (if any).
+ Processing errors.

+ Committing or rolling back the transaction
enclosing the SQL statement.

+ Disconnecting from the data source.
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MDAC... UDA

x UDA (Universal Data Access) and/or MDAC
(Microsoft Data Access Components) include
(ADO), OLE DB, and (ODBC).
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JDBC

x Java DB connectivity API
x Similar to ODBC

x Why do you need It:
+ Pure Java
+ Simple API
+ Well....Multi-platform
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JDBC

x API includes:

-

DriverManager, Connection, Statement, PreparedStatement,
CallableStatement, ResultSet, SQLException, DataSource

x JDBC Type Driver:

-
=+

-+

Type 1 - (JDBC-ODBC Bridge) drivers.

Type 2 - native API for data access which provide Java wrapper
classes

Type 3 - 100% Java, makes use of a middle-tier between the calling
program and the database..

Type 4 - They are also written in 100% Java and are the most
efficient among all driver types. Calls directly into the vendor-specific
database protocol.
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JDBC Types

Type 1

Calling Java Application ‘

Type 2

Type 3

Type 4

JDBC API

JOBC Driver Manager

JDBC — ODBC Bridge
({Type 1 Driver)

F

¥

ODBC driver

tabas APIs

Database

‘ Calling Java Application ‘

‘ Calling Java Application ‘

JDBC API

JDBC API

‘ JDBC Driver Manager

M ative-API driver
(Type 2 Drver)

Database y APIs

Database

‘ JDBC Driver Manager ‘

MNetwork-Protocol driver
(Type 2 Driver)

Middleware

(Application server)

<N

Different database vendors

‘ Calling Java Application ‘

| JDBC API |

‘ JDBC Driver Manager ‘

MNative-Protocol driver
{Type 4 Driver)

direct calls using
specific database protocol

Database
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ORM

x Object-Relational mapping is a
programming technique for converting data
between incompatible type systems in
relational databases and object-oriented
programming languages.

x For example: Hibernate, EJB3.0, JDO
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SSH

Standard way

achine

Transport
(TCP)

achine

Using Tunnel

lient
achine

TCP

SSH
roxy
achine

erver
achine

TCP
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SSH in TAU

Application
DB infrastructure

Db bridge/driver
proxy

Tunnel machine
(SSH server)

DB engine

YOUR MACHINE
» define DB at localhost, port 1555

Putty connects to nova and

forward local port 1555 to orasrv port 1521

- Nova.cs.tau.ac.ll

- orasrv port 1521
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SSH in TAU

& PuTTY Configuration

Categany:

= Session ~ Options controlling S5H port forwarding
Logging

=- Terminal
Keyhoard [Local ports accept connections from other hosts
Bell [l Remate ports do the same (SSH-2 anly)
Features Farwarded .

pors: 1 F

= Wind o . Remove |
Appearance
Behaviour
Translation
Selaction
Colours

= Connhection Source part 1665 Add

Data
Prowy Destination orasr1521

Telnet @ Local O Remote O Dynarnic

Rlogin
. cen ® Auto O1Pvq OIPvE

(=0

Auth

TTY

=11

Tunnels

Bugs »

T

Fart forwarding

Add new forwarded paort:
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Products we will be using

x Oracle database — (at home express edition)
x SQLDeveloper

Free to download on oracle.com
(required to create an oracle account)

XE — under “Database”
SQLDeveloper — under "“Middleware -
Developer Tools”
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Server settings..

x Host: localhost/orasrv

x Port: 1524

x SID: xe/csodb/other?

x Schema system/hr/specificuser/

x Use the connection guide (link on the course
slides page) for instruction on how to create a DB
user:

x TAU HR user / password: hr_readonly / tiger
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HR vs HR_Readonly

¥ Oracle SQL Developer : TABLE HR.COUNTRIES@ FROM TAU - HR

File Edit View Navigate Run Source Versioning Migration Tools Help
RoEa 96 XEE Q-0 5- [
BRcomn... i -] [»FrROM TAU-HR | <EICOUNTRIES 5] ¥
EXR Columns Data Constraints |Grants |Statistics | Triggers | Flashback |Dependencid 41> g
g ueueszlabies MNP RE XS R sort. Filuer:i [V‘Actions... ~z
-8 Triggers T
o Ty @ country.D|@ COUNTRY_NAVE |8 recion 0| m
14R Argentina 2 Y
{13 Sequences ; =
-5 Materialized Views 26 Astrally gl b
(i) Materialized Views Logs 3EE Belgium :
(3 Synonyms 4BR Brazil 2
(38 Public Synonyms SCA Canada 2
&)-{23) Database Links 6CH Switzerland 1
&-{83) Public Database Links 7CN China 3
#-{% Directories 3DE Germany 1
[ application Express 9DK Denmark 1
-3 Java 10EG Egypt 4
(53 XML Schemas 11FR Erance 1
@7 Recycle Bin 12HK Hongkang 3
=@ Other Users 131 Israel 4
& ANONYMOUS 141N India €]
a APEX_PUBLIC_USER 151T Italy 1
& ol 6P Japan 3
a BO& 17 KW Kuwait 4
8 BORgIEST 18 M Mexico 2
i BOM 19NG Nigeria 4
& pomi
8 csscoTT 20NL Nether lands 1
p a CTXSYS 215G Singapore 3
& DBSNMP 22UK United Kingdom 1
& or 23U United States of A... 2
-8 ExFsys 24ZM Zambia 4
& FLOWS_030000 252W Zimbabwe 4
& FLOWS_FILES
@ GILADEGO
=@ HR
=-{F8 Tables
< COUNTRIES ¢
[ DEPARTMENTS + | Glsal History




Oracle Express Edition (XE)

Installation only at home...
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XE Database DEMO

Similar tutorial can be found in
http://st-curriculum.oracle.com/tutorial/DBXETutorial/index.htm

Installation

Create a user

Run a script

Query

Other database objects
x Administration tasks

X X X X X

3¥



Database Homepage Demo

Demo..
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Overview of SQL*Plus

* Login to SQL*Plus

* Describe the table structure
« Edit your SQL statement

« Execute SQL from SQL*Plus

- Save SQL statements to files and append SQL
statements to files

 Execute saved files
Load commands from file to buffer to edit

ORACLE
Copyright © 2006, Oracle. All rights reserved. A(]



Logging In to SQL*Plus

* From a Windows environment:

logOn |
User Name: scott
Password: aEE
Host String: ||
OK Cancel

* From a command line:

sqlplus [usernamel/password
[@database] ]1]

ORACLE
Copyright © 2006, Oracle. All rights reserved. /



Displaying Table Structure

Use the SQL*Plus DESCRIBE command to display the
structure of a table:

DESC[RIBE] tablename

ORACLE
Copyright © 2006, Oracle. All rights reserved. 17



Displaying Table Structure

SQL>|DESCRIBEIdepartments

Name Null? Type
DEPARTMENT ID NOT NULL NUMBER (4)
DEPARTMENT NAME NOT NULL VARCHARZ2 (30)
MANAGER ID NUMBER (6)

LOCATION ID NUMBER (4)

ORACLE
Copyright © 2006, Oracle. All rights reserved. A7



SQL*Plus Editing Commands

* A[PPEND] text

* C[HANGE] / old / new
* C[HANGE] / text /

* CL[EAR] BUFF [ER]

* DEL

* DEL n

° DEL m n

ORACLE

Copyright © 2006, Oracle. All rights reserved.



SQL*Plus Editing Commands

* I [NPUT]

* I [NPUT] text
s L[LISTI

v LLIST] n

* LIIST] m n

* RI[UN]

° n

* n text

* 0 text

ORACLE
Copyright © 2006, Oracle. All rights reserved. 10




Using LIST, n, and APPEND

SQL> LIST

1 SELECT last name
2* FROM employees

SQL> 1

1* SELECT last name

SQL> A , job id

1* SELECT last name, job id

SQL> L

1 SELECT last name, job id
2* FROM employees

ORACLE

Copyright © 2006, Oracle. All rights reserved.



Using the CHANGE Command

SQL> L

1* SELECT * from employees

SQL> c/employees/departments

1* SELECT * from departments

SQL> L

1* SELECT * from departments

Copyright © 2006, Oracle. All rights reserved.



SQL*Plus File Commands

* SAVE filename
* GET filename

* START filename
* @ filename

* EDIT filename
* SPOOL filename
e EXIT

ORACLE
Copyright © 2006, Oracle. All rights reserved. A9



Using the sAVE and START Commands

SQL> L
1 SELECT last name, manager id, department id
2* FROM employees

SQL>| SAVE my query

Created file my query

SQL>|START my dquery |

LAST NAME MANAGER ID DEPARTMENT ID
King 90
Kochhar 100 90

20 rows selected.

Copyright © 2006, Oracle. All rights reserved.




Summary

In this appendix, you should have learned how to use
SQL*Plus as an environment to do the following:

+ Execute SQL statements
- Edit SQL statements

* Format output

* Interact with script files

ORACLE
Copyright © 2006, Oracle. All rights reserved. q



SQLDeveloper demo

Invoking (TAU):
sgldeveloper

Sl



Using SQL Developer

ORACLE
Copyright © 2006, Oracle. All rights reserved. ]




Objectives

After completing this appendix, you should be able to do
the following:

» List the key features of Oracle SQL Developer
* Install Oracle SQL Developer

* ldentify menu items of Oracle SQL Developer
* Create a database connection

 Manage database objects

+ Use SQL Worksheet

+ Execute SQL statements and SQL scripts
Create and save reports

ORACLE
Copyright © 2006, Oracle. All rights reserved. ]



What Is Oracle SQL Developer?

Oracle SQL Developer is a graphical tool that enhances
productivity and simplifies database development
tasks.

You can connect to any target Oracle database schema
using standard Oracle database authentication.

ORACLE

Copyright © 2006, Oracle. All rights reserved.



Key Features

* Developed in Java

* Supports Windows, Linux, and Mac OS X platforms
* Default connectivity by using the JDBC Thin driver
* Does not require an installer

* Connects to any Oracle Database version 9.2.0.1 and
later

Bundled with JRE 1.5

ORACLE
Copyright © 2006, Oracle. All rights reserved. -



Installing SQL Developer

Download the Oracle SQL Developer kit and unzip into any

directory on your machine.
@ C:\sqldeveloper Q@
"Il

© File Edit Mew Favorites Tools Help

»

: (;)Back 2 ﬁ /V ) Search || Folders

F R AR Ry ST —-*Bal address 53 C:\sqideveloper v ﬂ Go
Folders X o o
g —p| SR ] <qldeveloper S sqldeveloper
—— + "_-)’ lde 1 KB
_ _ # |3 jdbc
Estracting rt.jar B ) jdev
3 ) jok & sqldeveloper.exe
2 lib [‘;’m" upgrade_guidelines.txt
+ 1) rdbms - — ext Document b

< ? < >

ORACLE
Copyright © 2006, Oracle. All rights reserved. A



Menus for SQL Developer

¥ Oracle SOL Developer
File Edit Wiew Navigate Run Debug Source Tools Help

EEXR

sjaddiug [

Editing

Copyright © 2006, Oracle. All rights reserved.
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Creating a Database Connection

* You must have at least one database connection to use
SQL Developer.

* You can create and test connections:
— For multiple databases
— For multiple schemas

« SQL Developer automatically imports any connections
defined in the tnsnames.ora file on your system.

* You can export connections to an XML file.

 Each additional database connection created is listed
In the connections navigator hierarchy.

ORACLE
Copyright © 2006, Oracle. All rights reserved. q



'- New / Select Database Connection E

Creating a Database Connection

Connection Name
Username

Password

Role

Hosthame

Port

(®) sip

() Service name

| Basic itrNS r

DEConnection ‘ Connection Name ‘ Connection Details

hr |

|

|| Save Password

default Y/ |

Advanced |

'Llocalhost

i1521 ’ 1

Status :

Help

Cancel

Copyright © 2006, Oracle. All rights reserved. d

ORACLE




Use the Database Navigator to:
Browse through many objects in a database schema
Do a quick review of the definitions of objects

Browsing Database Objects

djConnections X | af9Reports

CO
= i)n Connections

=l a] DEConnection1

=53 Tables

) COUNTRIES
[+ DEPARTMENTS
) DEPENDENTS
[+ DEPENDENTS2
-
] JOB_HISTORY
+-E3 JoBs
+ LOCATIONS
&+ REGIONS
Eﬂ Views
[+ Eﬁlndexes

[+] ﬂfﬁ Packaoes

#

@ [ DBConnectiont
Columns | Data | Indexes | Constraints | Grants | Statisti * |

-, 7 6 Actions...

Column Name ‘

[FIEMPLOYEES

Data Type

EMPLOYEE_ID
| FIRST_NAME
LasST_NamE

PHOME_MUMBER

COMMISSION_P...
MANAGER_ID

NUMBER(E,0)
VARCHAR2(20 Bytes)
VARCHAR2(25 Bytes)
VARCHAR2(25 Bytes)
VARCHAR2(20 Bytes)
DATE

YARCHAR2(10 Bytes)
NUMBER(S,2)
NUMBER(2,2)
NUMBER(6,0)

|

ol

Copyright © 2006, Oracle. All rights reserved.

ORACLE



Creating a Schema Object

 SQL Developer supports the creation of any schema
object by:
— Executing a SQL statement in SQL Worksheet
— Using the context menu

« Edit the objects by using an edit dialog or one of many
context-sensitive menus.

* View w-w-=JL for adjustments such as creating a new
object or editing an existing schema object.

< Connections
= (& DBConnection?
B3 Tabtas

i Create TABLE

- “F 2pply Fitter ..

M- R refresh

BEBEDE

Help

ORACLE
Copyright © 2006, Oracle. All rights reserved. A



Creating a New Table: Example

Create Table — X
Schema:  |HR ¥ | [¥] Show Advanced Options
Narne: DEPENDENTS \
Type: *) Normal () External Index Organhized Temporary Table
‘Storage Options | Parttioning | Subpartition Templates | Parttion Defintions |~ DDL |
Columns | Primary Key \ Unigque Constraints | Foreign Keys \l Check Constraints | Indexes |
Columns: Column Properties
P {
0 —1 ‘ 4' Name: | RELATIVE_ID
FIRST_NAME e e PR P AN IS —)
LAST_NAME ‘ X Datatype: (%) Simple () Complex
BIRTHDATE ‘
RELATION (=t Tpe: \MMEEE - =
\GENDER — [T |
| Ereck "
RELATIVE_ID [ =
Scale; \ [l
\
Default: !
| Cannot be NULL
Comment:
-~
— ‘V
|- il
| V—
Help OK W l \ Cancel

Copyright © 2006, Oracle. All rights reserved.
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Using SQL Worksheet

 Use SQL Worksheet to enter and execute SQL, PL/SQL,
and SQL *Plus statements.

« Specify any actions that can be processed by the
database connection associated with the worksheet.

Run Debug Source Help

D = -

‘ '\':’)Help D DEConne Preferences... )Y
> B 28 & 8] Export %DBConnec:liom v

. SoL Workshest

Erter SQL Statement:

| -

g

] |

<
A?I
P> Resuts | (5] Script Output | TExplain | ADEMS Output | @ owis O...

Results:

ORACLE
Copyright © 2006, Oracle. All rights reserved. A



Using SQL Worksheet

b

DPDB ohnectio§l

DEConnection1 ¥ }

er SaL ement
~
4 1> |
AV —
B> Resutts | [F] Script Output | BYExplain | EADBMS Output | @) OWwia, Output
Results:
: _ —~
|
-

ORACLE

Copyright © 2006, Oracle. All rights reserved.



Executing SQL Statements

Use the Enter SQL Statement box to enter single or
multiple SQL statements.

[» DBConnection1 v

E‘ E] @ @\ %:'3 @ @ 0 0.016 seconds j)BConnectijL

Erter SQL Statement:

|

SELECT last_name, salary FROM employees
VHERE salary > 10000;|

SELECT last _name "Name”, salary®lZ "Annual Salary”
FROM employees;

14

«| "y

S 4
B> Resutts || (5] Script Output | T)Explain | EADBMS Output | @A owa Output
Results:

LAST_NAME | SALARY |
1 Hartstein 13000 |~
2 Higgins 12000 f:
3 King 24000 E

Copyright © 2006, Oracle. All rights reserved. A
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Viewing the Execution Plan

(> DBConnection | L
> E} @ Qe &l E é DEConnectiont "
Enter SQL Statement:

SELECT employee_id, last_name, job_id, salary
FROM enployees
YHERE salary >= 10000;

v

| 4] 2]
>N 4 ‘
> resutts | &l Seript Output @Explai& (B0BEMS Output | @) Owa Output
Operation | Optimizer |  Cost | Cardinality |  Bytes
=12 SELECT STATEMENT ALL_ROWS 3 70 1
[) TABLE ACCESS(FULL) HR EMPLOYEES ANALYZED 3 70 1

ORACLE

Copyright © 2006, Oracle. All rights reserved.



Formatting the SQL Code

select last _name, salary from employees
where salary <= 3000;

4]

& 4

P Results ! (& seript output \ TEplain
L
y 8 &

[~
[ Execute Statement FQ
@ Execute Explain Plan FG
Run Script F5
|3 Open File Ctrl-O
1B saveFile Ctl-S
5, Prirt Eile Chrl-P
é Clear Ctrl-D
3
&l saL History Fg
3 cut Crl-X
Copy Ctrl-C
Paste Ctrl-w
Select Al Ctrl-A

|SELECT last_name,
salary
FROM employees

|VHERE salary <= 3000;

Copyright © 2006, Oracle. All rights reserved.
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Using Snippets

Snippets are code fragments that may be just syntax or

examples.
File Edit m Mavigate Run Debug Source Tools Help
2 B Options »
Dn |z D0 Connections  ctishito | -
=S Log Crl+ Shift-L W
Debugger 4 =
- corl - o
[El Run Mahager
v Status Bar
Toolbars »
>
Y
Reports !
KEID
Editing

ORACLE
Copyright © 2006, Oracle. All rights reserved. A



Using Snippets: Example

B> DEConnectiont x| . (~] Esnippets | [
> @ Q& g8 ¢ [EICharac’ter Functions 'I
Enter SQL Statement:
SELECT CONCAT({charl, char2) =
=T LOWER(char) .
4 l Iy }_ PAD(ExOr N gxnr?) |8
AV = — e 4 s I ’l
‘ onnection : i hippets
'[P DBConnectiont =l Es S
|> 2 Q& G 9 & ‘DBComec{‘lCharac’ter Functions 'l
Erter SQL Statement: ' ‘CHR(N) ’:
SELECT CONCAT(first name, last name) |* SlisalllEt il o
= = 1 | INTCAP(char) 4
FROM employees; |
! L LOWER(char)
A:l [»] LPAD(exprl, n, expr2) ||
B> Resutts | (& Script output | EExpisin | BDEMS Output | @) | [LTRiM(char, set)
— —— MLE_INITCAP(char, 'NL
Operation l Optimize

NLS_LOWER(char, NLS

Copyright © 2006, Oracle. All rights reserved.
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statements.

Using SQL*Plus

 SQL Worksheet does not support all SQL*Plus

* You can invoke the SQL*Plus command-line interface
from SQL Developer.

m Oracle SQL Developer

a8 e
R Conne... ae

W@ Y
bi:‘ i‘ﬂ Connections
[+ % DEConnection?

DEConnectiont

o

& -

(=] [ DBConnectiont

>pERR O

S[=] B3

File Edit Yiew MNavigaste Run Debug Source BIGEEN Help

SQL*Plus -‘

Preferences...

| |Enter SGL Statemert:

@ Export
T} sl Worksheet

Copyright © 2006, Oracle. All rights reserved. q
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Summary

In this appendix, you should have learned how to use SQL
Developer to do the following:

- Browse, create, and edit database objects
« Execute SQL statements and scripts in SQL Worksheet
* Create and save custom reports

ORACLE
Copyright © 2006, Oracle. All rights reserved.
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Homework Notes

x SQL functions and arithmetic conditions.
x ‘sStrings’

x LIKE (%), LOWER

x Use the Syntax help in Query browser

x MAX, MIN

x [N
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