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Introduction

= WebObjects Is a powerful technology
for building dynamic web sites

= Most dynamic web sites are backed
by relational databases

= EOF allows you to access persistent data
from within your object-oriented application




What You'll Learn

« Basic EO

- and WOF concepts

* How to U

se EOModeler to

— Work with the database schema

— Define validation rules and fetch
specifications for use at runtime




Part 1. Basic Concepts

= Structure of a Web application
= WOF/EOF architecture
= Entity-Relationship modeling concepts




Web Applications

= Service web requests using information
stored In relational databases
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Web Applications

= Maintain a unigue editing context for each user
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WebObjects Framework

= Creates HTML pages from your business objects
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Enterprise Objects Framework

= Creates business objects from database records

—
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WebObjects
Application Architecture

WebODbjects Framework
EOF Control Layer

EOF Database Layer . .
Configure using

EOF Adaptor Layer EOModeler

Third-Party Database
Libraries




Model File

= Describes the mapping between database
tables and object-oriented classes




EOModeler

= A tool for editing mode
— Configure database ada

— Work with schema:
= Entities
= Attributes
= Relationships
— |dentify stored procedures

— Create fetch specifications




Configuring the Database Adaptor

ORACLE and SGL"Met are registeraed
trademarks of Oracle Corporation,

- Redwood City, Califarnia
Wersion 2.0 (332)

[ =— ] MovieStars.eol

EIERAFD-(ho)

kovie Stars MName
FHED Movie Movie None

BHED Studio : LDAP
5 Taent Studio OpenBaselite [ Create... j [ Cancel ”l 0K I

Talent
£ TalertPhoto Oracle
(1] Stored Procedures TalentPhotd

server 1D |hn|lwmnd

|Iser Mame |retai|

Passward |====""

Cancel i| 0K ]

#dd Colurn ... - |




Entities: Table and Class

STUDIO
| STD_ID§ TITLE

NAME

MOVIE

CATEGORY

MOV_ID

WETGEIRE I EIS
20th Century Fox

112
113

Casablanca
Alien
Star Wars

Drama
Horror
Action

345
456
567

category “Drama”

studio

category “Horror”

studio

category “Action”

studio
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Creating an Entity

[ MovieStars.eomodeld — ~/Library/Models

B BlX

d&

Movie Stars

D Director
& Movie
& MovieRole
& Studio

2 Talent
D TalentPhoto

(23 Stored Procedures

MName

[ Tabie | class Na

Directar
hovie
kAovieRole
Studia
Talent
TalentPhoto

DIRECTOR EQIGeEner
kAONIE klovie
MOWIE_ROLE kaovieRal
STUDID Studia
TALEMT Talent
TALENT _PHOTO | TalentPhd

Entity Inspector =c— '

433

Add Column...

NamE:|DirE|:tur

Table Name:| DIRECTOR

ClﬂSS:|EUGEHEI‘iEHEEDrd

Properties
o~ & »

Frimary Key Class Froperty
IJzed For Locking Mot applicakble




Attributes: Column
and Instance Variable

MOVIE
N TITLE CATEGORY | MOV_ID |STD_ID
Warner Brothers Casablanca | Drama 345 112

20th Century Fox Alien Horror 456 113 C ateg ory “Drama”
Star Wars Action 567 113 .
studio

_.
category “Horror”
studio u

M category “Action”

studio
B




Simple Attributes

= Represent simple data types
— Strings

ntegers

-|loating-point numbers

Dates

= Are automatically converted to objects by EOF




Blobs

= Represent arbitrary
— Images
— Sounds
— QuickTime movies

e Are read from the ¢

= You specify class ar

data types:

atabase as NS
d factory met

Data objects

Nods




Primary and Foreign Keys

e Are columns

= Generally do not appea

varia

nles In the applicat

e Are U

sed to define relati

IN the database

r as Instance
on
onships




Editing Attributes

[l = Attribute Inspector

[l =———= [ MovieStars.eomodeld — ~/Library/Models Q\@ BJ

Bl 8%
[@] MavieStars D'T':t':'lr Mlt”h”tes | | Name: |tﬂlentld
' | & | @ | Name Value Class | Exterr
Qo . I
FHED Movie a | movield MSMumber lang
FHED MavisFole & |talentld MSNumber  |long ||ExternalType: [long

£ Studio

g EJJEHIFh t Internal Data Type
2 ato

(23 Stored Procecures [ Integer

#dd Colurn... - ||

Director Relationships

| ¢| Name | Destination 501

Add column. ..




Relationships:
Join and Object Reference

STUDIO Yleil=
NAME | STD ID TITLE CATEGORY | MOV_ID |STD_ID

WETGEIRE I ES Casablanca | Drama 345
20th Century Fox Alien Horror 456 113 i “D "
Star Wars Action 567 113 ca eg O ry rama

studio

2 Na 0 ategory “Horror”
. .

movies




To-One vs. To-Many Relationships

STURIG

STD_ID§ TITLE

MOVIE

CATEGORY

MoOV_IDfSTD_ID

WETGEIRE I ES Casablanca
20th Century Fox Alien
Star Wars

movies

Drama
Horror
Action

345

456 1] ”
567 category “Drama

studio

category “Horror”

studio

category “Action”

studio




Two-Way vs.
One-Way Relationships

STUDIO MOVIE
NAME |STD_ID TITLE CATEGORY | MOV_ID |STD_ID

WETGEIRE I ES 112 Casablanca | Drama 345 112
20th Century Fox | 113 Alien Horror 456 113 rv “Drama”
Star Wars Action 567 113 catego y cHiict

category “Horror”

movies
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Editing Relationships

(3 MovieStars.eomodeld — ~/Library/Models

Bl &%

g =

9 8|8/E|&

Movie Stars

&) Director
& Movie
& MovieRole
& Studio
& Talent
) TalentPhoto
LI stored Procedures

Directar Attributes

I-IGIEINEIITIE

I‘u’alue Class I Extern

| @ [movield
| @ |talentld

[MSMNumber
[MESMumber

lang
long

Relationship Inspector

#dd Column... -1l

Director Felationships

I#IN-EII‘I‘IE

Destination

ISul,

> | & movie

kovie

ma

Add calumn... 5 ]

Name:| movie|

Destination
Model:

Entity:

® To One
O To Many

mnner

[ MovieStars

Directar
kAowie
kovieRale
Studio
Talent
TalentPhoto

loins
Source Attributes

Destination Attributes

maovield
talentld

category
dateReleased
mavield
postertame
rated
revenue
studiold

Connect




Many-to-Many Relationships

= Join table 1s not In application

Yeil= ACTED_IN TALENT
TITLE |MOV_ID MOV_ID | TLT_ID FIRST| LAST |TLT ID

Carrie Fisher

Star Wars s s 33
When Harry Met Sally 789 33 Billy Crystal §44
789 44

actors

lastName “Crystal”

movies




Many-to-Many in EOModeler

{i Model Edit @agdilil=lgs 8 Tools Window 5Services

Add Entity

Add Attribute

Add Relationship

Add Fetch Specification

Entity Attributes

.. Join in Many-to-Many
Generate 5QL...
Generate ObjC Files...

Generate lava Files...
Generate Client lava Files...

tars.eomodeld

= Flattened Relationship Inspector

=

|9

fowie Attributes

I-I#IEIN-EI

& ca
lal

&) Studio
D Talent
D TalentPhoto

(23 Stored Procedures

[

& | mo
i (po
-

W e

Add Column...

fowvie Relationsh

|¢|Name

b3 movie]
¥ | e |roles
> | # | studio
¥ |« | talent

Add column...

Name:|talents

Definition: | movieTalents talent

Entity: |Talent




Relationships Between
Different Databases

=

[ MovieStars.eomodeld — ~/Library/Models

REEFEE R

Relationship Inspector

Bss| e

I T = lall o

ovie Stars
& Movvie
& MovieRole
& Studio
2 Talent
2 TalentPhotg

(23 Stored Pro

=

= [ VideoRentals.eomodeld — ~/Pro|

Bl B[x/8

|| 0|%5

videoRentals

3 Rental

(G Review
£ Uit

2 Yideo

L{Z7 Stored Procedures

Wideo Attributes

t—|+|ﬂ|NamE

o | @ movield
+ || |rentalTermsid
| @ | wideold

fdd Column. ..

WVidea Relationships

|¢|Name

> | |movie

Add column. ..

Mame:[ movie

Destination
Model:

Entity:

® To One
(O To Many

Inner

[ MovieStars

Directar
kAovie
kovieRole
Studio
Talent
TalentFPhato

Joins
Source Attributes

Destination Attributes

maovield
rentalTerms!d
videold

category
dateReleased
moyield
posterMame
rating
revenLe
studiold

Connect




Part 2. Working With the Entities

= Generating SQL

= Browsing data

= |[mporting an existing database
= (Generating Java classes




Generating SQL

5QL Generation

SQL Generation Options
] brop Database ] Create Database

o 5 [+1 Drop Tables [+ Create Tables

| ‘ 3(,| ‘ ‘ “:)| 0" [ Primary Key Constraints

T e Name [A Foreign key Constraints
FHED Movie Movie [ Drop Primary Key Support [ Create Primary Key Support

Studi -
gﬁ;n'f Studio DROF TABLE TALENT,
Talent
-G TelentPhoto TalentPhoto CREATE TABLE TALENT (FIRST_NA&ME char(20) NOT NULL,
(3 stored Procedures LAST_NAME char 30) NOT MULL, TALENT_ID lahg NOT MULL);

[0 =—— ) MovieStars.eomodel

create unigue index TALEMT TALENT_ID,

delete from _S%5S_RELATIOMSHIF where relationshipMame = ahoto’
and source_tahle = TALENT?;

insertinto _5%5_RELATIONSHIP (relationshipMame, source_table,
source_column, dest_table, dest_column, operatar, one_to_many)

values
("photo”, TALEMT, TALEMT_ID®, TALENT_PHOTO, TALENT_ID®, =7,

aj;

Add Calumn...

delete from _S%5_RELATIOMSHIF where relationshipMame = roles’

Execute SQL Save As.. Tables...




Browsing Data

E =———— Data Browser

Entity: Talent Qualifier: | lastName like 'F**

[0 =———— [ MovieStars.eomodeld — ~/Library/ P IlastName |talent|d I

| ‘ x,| “‘{)| Q‘QJ sqa| E‘ Aretha Franklin 291

Carrie Fisher 128
Mavie Stars Name | Tabte Chuck Fleming 618
EHED anie havie MOYIE Corey Feldman 473
'DM':'V'_EHE"E kovieRole OWIE_ROLE Dennis Farina 226
gf;i:'f Studio STUDIO Federico Fellini 484
Talent TALENT Harrison Ford 87

BHIED TalentPhoto
(] Stored Procedures TalentPhoto TALEMT _PHO Henry Fonda 564
Jacques FranAois

Jane Fonda
Jodie Foster

—-

Refetch

#dd Colurn ... - |




Reverse Engineering

MNew bModel Wizard

Mew hModel Wizard

A Choose the adaptor for your database.

Choose whatto include inyour model.

%f || [l s §

FlatFile Choose the tables to include in your mode L.

LD &R [A Assign primary %f

Marne to all entities

OpenBasel
Qracle l Tahles
[] Ask about relati MOVIE

ROWIE_ROLE

[] Ask about store P!-OT_SUMMP-HV
procedures Pick

REMTAL

[ Use Custom Enty REMTALS _USER
ohjects REMTAL_TERMS

REYIEW Select All

STUDIC

TELENT Select Mone
TALENT_FHOTO

Lib 11T

e ]




Synchronizing the Schema

Schema Synchronization

[=. |

Fovie Star
& Movvie
& Movieh
& Studio
2 Talent
2 TalentA

(23 stored

Please select any unreferenced tables or columns for addition to the model.

Linreferenced Columns

Add To Model

B FEE_TYPE

= PLOT_SUMMARY
MOVIE_ID
SUMMARY

[» Pick

[» RENTAL

l» RENTALS _USER

l» RENTAL_TERMS

b UNIT

[» ¥IDEO

= REVIEW
MOVIE_ID
REYIEWY
REVIEWER
REYIEW _ID

[ Model |

create unigue index MOWVIE_COMMEMNTS MOVIE_ID

create table MOVIE_COMMENTS (COMMENTS data, MOWVIE_ID long MOT MULL)

[+ Primary Key Support [ Primary Key Constraints [+ Foreign Key Constraints

Cancel

Synchronize




Generating Java Classes

D Talent
'D Talent Photo

D Stored Procedures TalentPhoto

Template Generation

Insert files Talentjava in project?




Diagram View

(1 MovieStars.eomodeld — ~/Projects/¥ideoRentalStore

B 2lXa[=9 085 E=H 4 $ES

MovieStars Showe Entity [ 2l = j [ Entity Chooser ... 1 | Default
2 Director
2 Movie
& MovieRole
© Studio D
2 Telent category

D TalentPhoto rating

L{Z7 Stored Procedures dateRelease
movield
posterName
revenue
studiold
title
trailerName
roles

studio

Show Relationship [ Mone Ortho Lines [

Talent
firstMNam
lastName TalentPhoto
talentld photo
photo talentld
roles

AL AL L B EL NE

KMovieRole
Studio movield
budget roleMame
name talentld

studiol movie
ovies talent




Part 3: Beyond the Schema

« \alidatior
= Locking and conflict detection
= Shared entities

= Stored procedures

= Fetch specifications




Validation in EOModeler

[0 == Advanced Attribute Inspector

= Prohibit NULL values
= Limit string lengths

= Make relationships
Optionality m an d ato ry

O Optional

® Mandatory @ SpeC”y Wh@ther

Delete Rule

i deletions should cascade

() Cascade
) Deny
{2 No Action

trwvns Destination ]




Validation in Code

= Specify more complex validation rules:

public void validateForSave()
throws EOValidation.Exception
{
If (age < 16 && hasDriversLicence)
throw new EOValidation.Exception
("Too young to drive");




Locking and Conflict Detection

= Pessimistic locking blocks

access to the database row
employeelD

= Optimistic locking allows

firstName
shared access

lastName

payGrade




Catching Exceptions at Runtime

public WOComponent saveChanges()

{
EOEditingContext ec =

session().defaultEditingContext();

118
{

ec.saveChanges();

catch (EOValidation.Exception e)
{

return createErrorPage(e);

}

return null;




Shared Objects

Shared Objects Inspector

= Usually each user has their
own copy of the objects

) Share no objects ® This Can be Very

i® Share all objects

() Share objects fetched with: m e m O ry-i ntensive

= Read-only entities
can be safely shared




Stored Procedures

[0 = Stored Procedure Inspector

= Can be used to perform
common operations:

— Insert and delete
nsert[createMovie |
— Fetch

oo — Generate Primary Key

Fetchw/Pk[ ] :
o = You can also call arbitrary

stored procedures




Fetch Specifications

= Build complex queries once in EOModeler
= Use variable placeholders in query
= Provide actual query values at runtime




Fetch Specifications iIn EOModeler

[F =——————— []] MovieStars.eomodeld — ~/Projects/VideoRentalStore

B Blxo|=v 0855 &dsdS

MovieStars Fetch Specification Hame: |Al:turByMuviEFlevenue
&2 Director
g mz::ZHnle f Qualifier \1( S5ort Ordering Y Prefetching \‘( Raw Fetch \1( Options \( SQL\
© Studio | Talent | roles
HED Talent firstName movie

| & photo lastName movield

| B roles photo roleName

[ %.f-‘-a:turﬁyhﬂwieﬁe roles talent

I TalentPhoto talentid talentid

{23 Stored Procedures

{roles.movie.revenue >= $revenue)
{roles.movie.dateReleased >= $afterDate)
{roles.movie.dateReleased ¢« $heforeDate)

|{{rules.muvie.revenue »= $revenue) and (roles.movie.dateReleased »= $after[)a'|

[ And H or ][ Not ][ Remove ]




Using Fetch Specifications in Code

public NSArray performQuery()
{

EOEditingContext ec = session().
defaultEditingContext();
NSArray results;

results = EOUtlIlities.
objectsWithFetchSpecificationAndBindings
(ec, "Customers",
"ActorByMovieRevenue", dictionary);

return results; I

“revenue” 510/00]0]0
“beforeDate” 1/1/1975
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Roadmap

407 WebObjects: EJB Room J2
The wonderful fruit... Wed., 2:00 p.m.

410 WebObjects: Optimization Room J2
Tuning your applications Thur., 9:00 a.m.

412 EOF Caching & Synchronization Room J2
Client-Server done right Thur., 2:00 p.m.

415 Advanced EOF Room J2
Everything you ever wanted to know... Fri., 9:00 a.m.

417 Building Large Applications Room J2
Welcome to the real world Fri., 2:00 p.m.




For More Information

http://www.apple.com/webobjects
Visit the WebObjects lab downstairs!

L

Everyday from 11:00 a.m.—2:00 p.m.
Try out your WebObjects 4.5 Evaluation CD!

WebObjects Community BOF
Wed., 6:30 p.m.—8:00 p.m.




Who to Contact

Toni Trujillo Vian

Director, WebObjects Engineering
wofeedback@group.apple.com

Ernest Prabhakar

Product Line Manager, WebObjects
wofeedback@group.apple.com
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Steve Miner
WebObjects Engineer




WWDC

Worldwide Developers Conference 2000




Think difterent.




