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Object-Oriented Programming Using PL/SQL

OBJECT-ORIENTED PROGRAMMING (OOP) USING PL/SQL
Mike Kemp

PL/SQL developer
Web developer
Mr. Whatever it takes in IT to stay employed

Tonight
OOP Origins

OOP, Theoretically
OOP and RDBMS?
PL/SQL OOP vs. JAVA OOP
PL/SQL OOP NUTS AND BOLTS
BUT WHY?
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Toolbox

Software License Management

Value Analysis

Why we are different

We Sell a Philosophy/Methodology

‘e are a methodology company - and we focus on
creating measurable value, We believe in automation, but
only after sound processes have been defined. Review our
philozophy,

We Design from ROI

We use ROI to design your solution - not to justify ours,
‘e preach ROI - but so do many other companies, Our
difference is that we start with a value analysis and the

result feeds our solution design. Mare ...

Our Solutions Tolerate Inaccuracy

Most ITAM implermentations struggle with data accuracy.
‘e attack the problerm from two directions. Our main
difference is that we use our value analysis to reduce your
dependency on data accuracy - we design solutions that
can deliver value and tolerate common inaccuracies,

Howeewer, that being said, we also have many "ricks" that
I I, d p o, oo Hoot siec b oot

Our strengths

Software License Management

W focus our ITAM solutions on creating tangible value,
Maore often than not, the value is in the software that
resides on the desktop - it represents the highest value
that iz the least confrolled, and is therefore one of our
strengths. Mare ...

Process Design and Automation
"Process first, then automation” - that's our mantra. \We

start with a value analysis, design around tangible value,
develop new process, and then look for ways to automate
- either using tools you already have or by using toals in
oL toolbax,

Organizational Change Management

e know how to answer the WIIFM (what's in it for me?)
question, The best-designed solution won't waork unless
everyone follows the new process - and that usually won't

happen unless you can bring benefit to everyone who
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eTelligentSolutions — Software License Asset Auto-Discovery,
Auto-Redistribution
www.etelligentsolutions.com
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Job Counselor

‘Workers Laid Off

Job Development
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Father, Husband, Empleyee, Coach, Tutor
I had been pondering a post on how impossibly busy T have been lately. You know,
the 45-60 hours in the office, the 2 hours on the road back and forth, coaching a
bunch of 6-7-8 year olds and tutoring someone in database concepts. And blogging
of course.

It doesn't seem to have quite the punch now.

Here's what it would have looked like anyway. ..

Father

With all that has happened in the last couple of years, I still get to come home to
people that like me no matter what. LC and his battle stories with the girls at school
and Kate...well, she just is. Her smile lights up the room. The infectious laugh...the
hugging (finally!)...she just makes my day.

Husband

Intentionally left blank.

Mave along...nothing to see here.

Tk

“The Original OracleNerd: Will work for money. Looking for work!!”
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PL/SQL: Split URL Parameters
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DBMS APPLICATION INFO
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Cadina is Fasy

Avid blogger.
Great sense of humor.

Estimable Oracle technical skills.
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Group survey:.
1) Oracle users? (100%, 99%7?)
2) DBA's? (75%7?)
3) Developers? (20%7?)
4) Object-Oriented Programming basic principles:
A) Attributes
B) Methods
C) Encapsulation
D) Abstraction
E) Inheritance
F) Polymorphism
G) Type evolution
5) How many DBA's are familiar with these basic principles? (XXX%?)
6) How man Oracle Developers are familiar with these basic principles?
(XXX%?)
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About me
== Personal
1) 6 children (4 children, 2 step-daughters). All amazing!!

== Professional

2) IT Professional since 1998.

3) Started working with a database in 1993 when | had my own multi-national
cargo carrier: On-Time Courier Service. Heard of it?

4) Can | say this at an Oracle meeting: MS Works?

5) Graduated from MS Works to MS Access to FoxPro to Borland Interbase to
SAS and finally and lastly (I promise!) to Oracle.

6) Financial services industry for majority of 11 years. Always mortgages.

== Personal
7) Known for making big, grandiose statements (yeah, it gets me in trouble
sometimes).
8) Have been accused of being a dreamer.
9) NOT an expert in OOP.
A) Interested in the trend among database languages.
B) Studying up on the subject and experimenting feverishly with the
concepts and techniques.
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THANK YOU.

IT IS MY HONOR
TO BE HERE.
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Professional help and support:
Kalyan Sircar
Juan Ortega
SOUG members, CIBER

Special THANK YOUI!
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Contributors to presentation
1) Kalyan Sircar — support materials

2) Allan Commander — challenge question:
“If you want to object-oriented development, why wouldn't you just use Java?
Oracle supports Java natively in the database!!”

3) Dan McGhan — Oracle OOP implementation critic:

“What a pain doing object-oriented development in PL/SQL is. Can't you just
use packages and get the same benefits of code-reuse and library-style
organization?

I'll be doing my best in the course of this presentation to answer Allan's and
Dan's questions/challenges and at the end | hope they will agree that | did a
good job.

That's one of my goals tonight.
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| lied.

Troy lied (but it's OK, it's only natural).

| am not Mike Kemp. | am soug200910221900mike6543a&x*()yb.

It's nice to meet you.

| hope you like my instantiation.

BIG STATEMENT: Just as | can be represented (i.e., instantiated, go out of

scope, be reinstantiated later with different attributes and methods) so can
everything in the [***].
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| lied.

Troy lied (but it's OK, it's only natural).

| am not Mike Kemp. | am soug200910221900mike6543a&x*()yb.

It's nice to meet you.

| hope you like my instantiation.

BIG STATEMENT: Just as | can be represented (i.e., instantiated, go out of

scope, be reinstantiated later with different attributes and methods) so can
everything in the UNIVERSE.
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OOP potential metaphors

1) The Universe

2) Stars

3) Taxonomical heirarchy itself, or any node or end-point therein
4) Subatomic particles

5) Mortgage transaction

6) Mortgage

7) An annuity

8) A chemical reaction

9) A pinball machine

10) A pinball

What's the point?

Object-oriented development was implemented because it's implementers
(pictures coming up!) thought this was the most direct, natural and accurate
way of representing the world around us ........ via computer code.
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Ole-Johan Dahl (1978)

report

Ole-Johan Dahl
Kristen Nygaard

Oslo, Norway — Norwegian Computing Center
Language: SIMULA

1962-1967

SIMULA never widely accepted.

SIMULA primarily used a Discrete Event Simulator.
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E: open door

transition-

close door open door

/

transition condition

2
Closed

E: close door
entry action

Diagram of a finite state machine.
AKA software factory.
AKA state machine.

The “object” passes through these
machines, and is altered by them.

The “obect” passes through these
machines and *alters* them.
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INPUTS
State
transistion
conditions
o3
|
/ State
E)NF!Q;UF,,ING
Output

—
conditions

RUNNING

/

QUTPUTS

not_n

not_i

not_c not_e

ﬁ'pﬁﬁﬁa'

n():
exit .' hmlar olf[}

P ]

¥

E

Towsting N DOOR_OPEN— :
niry [ arm_time_event{me->toasl_color);
it | disarm_time_event(); J open :

* ol entry / internal lamp on();
exit / internal_lamp_off{);

DO_BAKING——,  _po_TOASTI

Event / State Change

DOOR_CLOSE—"

' Notifications

X - Bakin ~ "
{_ / L usel 2 mpe Im(e{;ne— temperaeel | - ;
ENDED — | \

There is no limit to the way a “state machine” can be graphically represented, nor is
there a limit to what physical object, process or conglomeration of any combinations
of objects and processes can be represented by a “state machine”. In the end, a
“state machine” is simply a graphical representation of conditions and states.
Flowcharts do the same thing though the idea of a state machine extends out from a
flowchart to create a richer graphical representation of more complex conditions and

states.
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Over the course of several decades since the 1960's a multitude
of programming languages with object-oriented capabilities
(encapsulation, abstraction, inheritance, polymorphism, etc.) have
been developed and come to prominence.

Right now, of course, the most prominent would likely be
considered to be Java and C++.
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Languages with object-oriented features

= ABAP = Omnis Studio

= Ada 95 = Oz

= ArmigakE = Mozart Programming System
= PartablE = Perl g

= BETA = PHP

u Blue = Pliant

« Boo /‘E PRI

n C4+ = Prototype-based languages

w C# PL/SQLI | || = Actor-Based Concurrent Language, ABCL: ABCL

= COBOL ABCL/RZ, ABCL/c+

= Cobra = Agora

» CaldFusion n Cecil

= Comrmon Lisp = Cel

w COOL s ECWASCript

= CorbaScript = ActionScript

u Clarion = JavaScript

= CLU = JScript

= Curl = Etoys in Squeak

s D = lo

u Delphi (Object Pascal) Sl

= Dylan = Lisaac

EE = MOO

= Eiffel w MewtonScript
= Sather = Oblig

= Falcon = REBOL

= F-Script = Self

u F# = Python

= Fortran 2003 = PEALbasic

= Gambas = Revalution

= Graphtalk = Ruby

= |DLscript = Srala

Tl
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Category Ratings Oct 2009 | Delta Oct 2008
Chject-Oriented Languadges | 53.3% -3 7%
Frocedural Landuages 42.5% +3.0%
Functional Languages 2.7% +0.4%
Lodgical Languanges 1.4% +0.2%

Statistical dominance of use of software languages by type.

NOTE: This indicates the use of the language not the implementation.
Source: www.tiobe.com
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Java
public class Javad assExanpl e{ Sample Java class
private String nane;
public void setNane(String n){
/|| set passed paraneter as nane
nane = n;
}
public String get Name(){
[lreturn the set nane
return nane;
}
public static void main(String args[]){
Javad assExanpl e javad assExanpl e = new JavaCd assExanpl e();
j avaC assExanpl e. set Name("Visitor");
Systemout.printin("Hello " + javad assExanpl e. get Nane());

}
}

/*
QUTPUT of the above given Java C ass Exanple would be :
Hel lo Visitor

*/
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#i nclude & tiostream h>
cl ass prinme

L . | Sample C++ class
I nt prime_cnt;
I nt pri me_nunber;
public :
prime ( int numin =1, int prine_in =2)
{
prime_cnt num.in;

pri me_nunber prime_in;

}

pri me& operator++();
int get _nth prine()

return ( prine_cnt );

I nt get _prinme()
{

return ( prime_nunber );

}
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CREATE OR REPLACE TYPE hello_there IS OBJECT
(who VARCHAR2( 20)
, CONSTRUCTOR FUNCTI ON hel | o_t here
RETURN SELF AS RESULT
, CONSTRUCTOR FUNCTI ON hel | o_t her e(who VARCHAR?)
RETURN SELF AS RESULT
, MEMBER FUNCTI ON get _who RETURN VARCHARZ2
, MEMBER PROCEDURE set who(who VARCHAR?2)
, MEMBER PROCEDURE to_stri ng
)
| NSTANTI ABLE NOT FI NAL,
/

e CAWINDOWShsystem 32vemd.exe - sglplus

£ =
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CREATE OR REPLACE TYPE BCDY hello there IS
CONSTRUCTOR FUNCTI ON hell o_there RETURN SELF AS RESULT 1S
hello HELLO THERE : = hell o _there(' Generic (bject');
BEG N
self := hell o;
RETURN,;
END hel |l o_t here;
CONSTRUCTOR FUNCTI ON hell o _there (who VARCHAR2)
RETURN SELF AS RESULT | S
BEG N
sel f.who : = who;
RETURN,;
END hel |l o_t here;
VEMBER FUNCTI ON get _who RETURN VARCHAR2 | S

BEG N
RETURN sel f. who;
END get who;
MEMBER PROCEDURE set who (who VARCHAR2) | S
BEG N
sel f.who : = who;
END set who;
MEMBER PROCEDURE to _string IS
BEG N
dbnms_output.put _line('Hello '||self.who||"'.");

END to_string;
END;
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AWINDOWS\system32vemd.exe - sglplus

END hello_there;
CONSTRUCTOR FUMCTIOM hello_there <(who UARCHARZ>
RETURN SELF A% RESULT IS
BEGIN
gself .vwho = vho;
RETURN;
EMD hello_there;
MEMBER FUNCTIOM get_who RETURN UARCHARZ IS
BEGIN
RETURH =zelf .vho;
EMD get_who;

MEMEER PROCEDURE set_who <who UARCHARZ)> IS
BEGIN
gself.vwho = vho;
END set_who;
MEMBER PROCEDURE to_stwring IS
BEGIN

dbms _output .put_line{"Hello ‘' iiself .whoii®.’2;
EMD to_string;
EHD;
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DECLARE
hell o HELLO THERE : = hell o _there(' Overriding Qoject');
BEG N
hello.to _string();
hel | 0. set _who(' Newbi e hject');
dbns_out put. put _Iine(hello.get who);
hello.to_string();
END;
/

e CAWINDOWSAsystem32%emd.exe - sqlplus

SQL> ~

Hello Overriding Ohject.
Mewbhie Object

Hello Hewhie Object.

PL-8QL procedure successfully completed.
SQL> _
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Discussed Tonight

1) Origins and history of Object-Oriented Programming.

2) Theory behing the OOP concepit.

2) Sample implementations of OOP principles in Java and C++.
3) Sample implementation of OOP principles in PL/SQL.

Available topics for future talks on OOP

1) STATIC MEMBER methods in PL/SQL.

2) How to compare object in PL/SQL (specialized functions MAP and ORDER).
3) What is inheritance and what can it do for me?

4) What is polymorphism and what can it do for me?

5) How to declare subclasses (A HELLO THERE SUBCLASS THAT not only
obtains your name, but matches your name with your preferred development
language and displays both.)

6) TYPE EVOLUTION (Dan McGhan's contributing question!!)

SUMMARY of topics available for future talks: No history, no origins, no theory.
NUTS AN BOLTS only!!

But for now ... to finish up ...
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First an anti-quote from Mr. Feurenstein:

| have never gotten trained up in object-oriented thinking. | spent about a month
working with Java intensively, a few years ago, and all it confirmed for me was
that, yes, it was possible to use an OO language like a procedural language."

So, Allan, so far it looks like you and the world's greatest PL/SQL Developer
might be on the same page. Congratulations!! So far...
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Steven Feurenstein again:

From that starting point, Oracle has seen PL/SQL as a critical layer of
technology in its stack, and committed substantial resources to improving the
language. | had a scare around the time of the release of Oracle8i, when
Oracle announced the ability to write Java Stored Procedures in the database.
Would Oracle, as the rumors claimed, jettison PL/SQL in favor of Java? Hal!
That would have been one heck of a mistake and the moment (and panicky
feelings) passed quickly. PL/SQL is here to stay, Oracle continues to invest
substantial resources in making it faster, easier, better.

So, from this, | take it that Oracle is seriously invested in making the PL/SQL
Development language the best is can possibly be ... so “an” answer may be
appearing through the mist.
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Michael McLaughlin (proud of the fact that he still has his hair when Steven
doesn't) responds to the question this way:

Spatial, Oracle Text, and XML technologies all support the idea of an object-
oriented development capability.

So, it appears to me that the answer to the challenge question that | CAN
answer tonight appears to be twofold:

1) Oracle is seriously invested in making PL/SQL the best it can be.
2) Increasing requirements for access to complex datatypes make the change
both relevant and timely.




