er catons — XML-based
object mode

Living Pages Research GmbH
Munich, Germany
www living-pages.de




Table of Contents

|.  Philosophical consideration
Il. Ercatons

1. Samples

V. The ercatod engine

V. References



Philosophical consideration

“according to childs, objects are
easy and fun to play with™
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The exception istherule.

Our world isrich and complex
rather than well-sructured and smple.

Software must cover irregular, changing patterns
rather than regular patterns.

A software systemisan organic being
rather than a set of mathematical algorithms.

Software components are an integral part of our rich world
rather than entitiesat some meta level.

Software engineering evolves from small to large
rather than from concrete to abstract.
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e MDA, OOP, UML, J2EE or ERP/ICRM/EAI/WF
do not deliver

® Things must become much easier
e Directly supporting observations
e Frequent faluresto scae large software projects
e Ridiculoudy exhausted software budgets
® Theincreasinginterest inthe “Agile Manifesto’
e |ndirectly supporting observations

e How smply large machines/buildings are assembled from many
smal itemsin ascaable manner (Eiffel isalanguage name, guess
why...)

Living Pages



thing object e software objects are model -
. dependent akamodel-driven.

SRR Animal ® modelsvary
ol T ._"_I P E SEX
e ey e Cdl arich instance which
move()

needs no model: “thing”
® things approximate asfar asp.

our red-world objects
O e richinstances w/o classes
N e() cf. “prototype-based” ('85)

- e things enable the manifesto
Are the both really the same?
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what even screws have what objects don't have...

® screws are self-explanatory and re-usable
® screws can be used without factory plan

ES- H*.-F_, ® screws have properties which are well-defined (M 6)
Pt or rather informa (steel)

,;-‘-'mj}:"" ® screws are used in quantities
& e screws can belost but still continue to exist

e screws can be modified to fit
e screws scaeto Eiffel-towers and beyond
e screws perfectly combine with other things

things are more like screwsthan objects

Living Pages



Ercatons

“everything is a thing,
by definition”




Def.. A thing isaself-contained entity,
with identity, behavior, with inner state and structure,

with user’ and model* interfaces, with owner ship and
with self-determined lifecycle and privacy, in both software and reality.

Def.. Anercaton isathing, with a least, a model interfaceto XML,
with inheritance and polymor phism, with a mutable web user-interface,
with database and transaction support and with autonomouslife.

Thismeansthat an ercaton gands up for itself, e.q., it doesnot depend on a
class that it hasa unique name and is perdasent and protected, and
that each ercaton isan individual entity where no two are equal

Named after elementary particle convention (el ectron)

T: we can touch, see and manipulate
+: we can abstract, in order to think about or to code algorithms
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Ercatons often encapsul ate a busness object or
process. Busness knowledge isrepresented in XM L
and an optional set of languages, incl. Java.

Thisyields bugness objectswhich are fully

programmabl e, are protected by o

transactions and permissionsand are \ Permission |
ercatonil] =Xy

upported by indexing in a database.
They are persistent by definition, too.

Thelr dynamic inheritance allows extraction SQL

of common partsin the busnesslogic. 12

Ercatons expressthe busnessmodéd in XML. This
forms a method, not a framework.

94
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e User interfaces may be generated by syle sheets
depending on an output target pipe

e Non XML resources are represented as ol
“resource” ercatons Thisincludes JAR J
files i.e., code may change at runtime. B . Permission')
. ercatonilll 2y
® egrcatonsareversioned |
e ercatons have ownersand may define - 4
a capability chain to protect their Sate EE

e SQL-like querieswith inner and outer joins
may be used to retrieve data contained in XML!

94
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OOP

Living Pages

olymorphism ] OOP OOP
pOLymorp inheritance encapsulation . Java
. language
Unix shell -
access Self
. class-free
Unix
/bin/binaries X
XML
. ercato SQ/// xslt interface
Unixfile —  Zivis/hell
permissions )
Web
File Soap,WebDAV
persistence
XML
SQL | XML, language
transactions SQL representation
searches
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Samples

“a line of code says more
than thousand images™




’a http:/
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<?xml verson="1.0" encoding="1S0-8859-1"7> P iﬁ-ﬁ e
<counter xmins.erc="http://ercato.com/xmlns/ErcatoCore"> R | T Adesss

<count>0</count>
<erc.id>~liviscount</erc:id>
<erc.object lang="Java">

<erc.class>com.ercato.lib.shared.Counter</erc:class>
<erc.archive>~liviglib/shared.jar</erc.archive>

</erc.object>

<@c:action name="main"> lincrement </erc;action>

<@rc:action name="increment'>

<erc:.permission role="~livig'roles/friend">bx</erc:permission>
<erc.arg name="amount">1</erc.arg>

<erc:.native lang="Java'>

<erc.:method>increment</erc:method>
<erc.parameter name="amount" type="int"/>

<erc:.returnstype="int"/>
</erc.native>
</erc.action>
</counter>

,.-"niels:ﬂﬂﬂ{};iﬁ_ = igi _.:EJ
| Datei Bearbeiten Ansicht  Favoriten ”fn
| Google - | - ® &%

|

count 3

main |

: [ & Lokales Inkranet

o]

<?xml version="1.0" encoding="1S0-8859-1"7>
<counter xmlns.erc="http://ercato.com/xmins/ErcatoCore">
<erc.clone>~liviscount</erc.clone>
<count>19</count>
<erc.id>~liviscount2</erc:.id>
</counter>

A




A more Interesting example

Task: Design & implementation of
an “Address Manager” application

Detail: Should be network-ready and extensible

Budget: ...15 person minutes

here we go...




~livis/adr/bunny — That's it

<?xml version="1.0" encoding="i1s0-8859-1"7?>
<address xmlns:erc="http://ercato.com/xmlns/ErcatoCore"
xmlns:erx="http://ercato.com/xmlns/ErcatoExtensions">

<erc:id>~livis/adr/bunny</erc:id>
<erc:catalog category="/Address" id-ref="~livis/catalog"/>

<name erx:field-ref="string" erc:index="~livis/catalog">Easter Bunny</name>
<street erx:field-ref="string" erc:index="~livis/catalog">Wiese 7</street>
<zipcode erx:field-ref="string" erc:index="~livis/catalog">12345</zipcode>
<city erx:field-ref="int" erc:index="~livis/catalog">Waldbrohl</city>
<phone erx:field-ref="string">0190 666 666</phone>

<erc:action name="edit"> /bin/edit </erc:action>

<erc:action name="delete"> /bin/rm$wizard </erc:action>

<erc:action name="copy"> /bin/cp$forEdit </erc:action>

<erc:action name="check"> ~livis/check.xsl

<erc:arg name="default">Buxtehude</erc:arg>

</erc:action>

<erc:trigger name="on-change">S$check</erc:trigger>
</address>




-3 Frcato Home - Microsoft Internet Explorer

Datei Bearbeiten  &nsicht  Fawvoriten  Extras 7

Google -

= - A DEEE DS -FE

Adresse EEJ hI:I:p:,l',l'www.Iiving-pages.de,l'ernj

E";'-"‘ | == | Bl Edit Cluery fAddress
] cicress |
] Adressen [T indie 2Zwischenablage  alle markieren [trnp]
| Wertrieh Name (=} street Zipcode city
[+] name: 1-2max: IEI:| l
abcdefghijklmnopgrstuwwxwyz®* Gio

T IMew

[T Easter Bunny Wiese 7

a

12345 Waldbrdhi

delete m check

name  Easter Bunny
street  Wiese 7
zipcode 12345

ciky YWaldbrahl
phone 0190 6&6 GAG
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Researckt |iE| hktkp: e living-pages, deferc/saton~~demofEasker-BunnyFreidxr

| Internet




~livisfadr/bunny reloedied

<?xml version="1.0" encoding="iso-8859-1"?>

<address xmlns:erc="http://ercato.com/xmlns/ErcatoCore">
<erc:id>~livis/adr/bunny</erc:id>
<erc:clone>~livis/adr/base</erc:clone>
<name >Easter Bunny</name>
<street >Wiese 7</street>
<zipcode >12345</zipcode>

</address>

The aoveisan equivalent ercaton using inheritance. It addresses.
e Normalization of dataetc. (avoids unwanted duplications etc.)!
® Ercatons provide measures to solve those issues.

® <erc.clone>

e <erc.id-ref>

® erc.expand




~livis/adr/base : class or template?

<?xml version="1.0" encoding="iso-8859-1"?>
<address xmlns:erc="http://ercato.com/xmlns/ErcatoCore"
xmlns:erx="http://ercato.com/xmlns/ErcatoExtensions">
<erc:id>~livis/adr/base</erc:id>
<erc:type>prototype</erc:type>
<erc:catalog category="/Address" id-ref="~livis/catalog"/>

<name erx:field-ref="string" erc:index="~livis/catalog"/>
<street erx:field-ref="string" erc:index="~livis/catalog"/>
<zipcode erx:field-ref="string" erc:index="~livis/catalog"/>
<city erx:field-ref="int" erc:index="~livis/catalog"/>
<phone erx:field-ref="string"/>

<erc:action name="edit"> /bin/edit </erc:action>

<erc:action name="delete"> /bin/rm$wizard </erc:action>

<erc:action name="copy"> /bin/cp$forEdit </erc:action>

<erc:action name="check"> ~livis/check.xsl

<erc:arg name="default'">Buxtehude</erc:arg>

</erc:action>

<erc:trigger name="on-change">S$check</erc:trigger>
</address>




e Ercaton actions are language-i ndependent

® E.g,the~livis/count!increment action isimplemented

here:

Living Pages

// thisisan ercaton's action implemented in Java
package com.ercato.lib.shared;

import com.ercato.core.*;

import org.w3c.dom.*;

public class Counter extends ErcatonObject implements Action {
Text counter,
protected void eva uateElement (Eva uationContext ec, String tag, String nsuri) {
if ("count".equals (tag)) counter = ec.getTextNode (false);
}

publicint increment (int amount) {

int count = Integer.parselnt (counter.getData ());

counter.setData (String.val ueOf (count += amount));
touch ();

return count;

}
}




ercatoJ: an ercato engine

“all that glistens is not gold™




In the first place, ercatons only need a certain amount of '<'-charactersto exi<.
For the more subtle features, avirtual environment is needed.

Our only such environment is er catoJ, the J2EE-based implementation.
Product v1.0 isin misson-critica use. All basic ideas implemented.

ercatod isaset of EJB'swhich need no redeployment when ercatons
change. These EJB'sintegrate well into an existing J2EE gpplication.

Every ercaton introduced
absorbs from a J2EE application's complexity.

Set of specific applications

(\:-mi ercatol "‘;)

| Legacy tier

J2EE application server ||

Operating system + SQL database

Living Pages



(1) Ercatons are mapped onto Enterprise JavaBeans (EJBS).

(2) Powerful algebrafor XML trees implements inheritance.

(3) Behaviour of ercatons expressed in both Javaand/or XSLT.

(4) WebServices and plan XML exchange avallable, e.g. for SAP/R3.
(5) User interface is web-based (or viashell), not (yet) Swing etc.

(6) Everything may be an ercaton, incl. images and binary code.

(7) Complex database schemes are generated and kept synchronized.

enterprise solution

C:-mi ercatol ([Q

| SAP R/3
J2EE application server II

Operating system + SQL database

Living Pages



business processes:
customers

recipes

status propagation, workflows
trigger external systems
check business validity

business

ercatons €tC. |ercatoX standard extensions: (erx)
user interface management
service standard services (cp, check, edit, etc.)
ercatons administration tools (backup etc.)
€I¢ lercatoJ engine: (erc)
E.JBs ercatons
permissions, transactions
actions, clones, versions
xml interchange
http (browser) access
etc.
Living Pages
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® Entire busnesslogic may be implemented by ercatons
® Fewer ercatons than EJBswill be needed

e Declarative nature saves alot of business code
(we have seen factorsof 100in1.0.c.)

e Very slitable to handle frequent ’h{.i.s;g -

ercatons do
cut J2EE project complexity

Living Pages
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when in J2EE project,

did you hear, too that...

...development takes 42 percent longer than the worst estimate?
...progress has slowed down?

...hours of delay between coding and testing?

...builds are a nightmare?

...multiday transition to live systems?

...your architecture becomes obfuscated?

...business logic moves into JSPs?




E.g., if You follow the J2EE blueprint approach:
> with one Enterprise JavaBean per Business Object (EJB/BO)
+ maybe, using CMP for persistence
+ maybe, using JSP for the view
+ having more than 30 business objects (or database tables)
= You'regoing to fail really fast.

J2EE has some intring ¢ properties which prevent J2EE projects from
scaing or using the “Agile method”. However:

Deployed J2EE software is robust, transactiond, sca able and uses
standardized middleware: J2EE isa must!

Living Pages



MDA, UMLZ2.0 and generators.

e Not mature and candidate for yet another CASE hype

® Requirestoo complex models (too expensive)

e Not extensble/open enough (Skynamics, JDragon, Phaidros)
® Doesnot solve the red problem of too complex EARS

Frameworks:

e Most of them are not transactiondly safe

e Limited scope (Struts, Cocoon, Castor, Turbine, etc.)
XML may help, but:

e XML middleware is not standardized and/or not transactiond
e XML retrievd is dower than anyone would normally guess

Living Pages
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“try and success”
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Selected ercato project reference

The project

“even hosts are
mortal”



Production machine
e Substitute mission-critical host AP R SAP R/3
-based . IRIS2000
by a EJB-b SyStem IDH numbering recipe maintenance
e Migrate existing base of corporate == = Sad
data SAP R/3

production system

e \Weekend switch from old to new
e |nterface

e to SAP production systems
J2EE / Ercatol

® {0 SpeCI aized machinesfor clients recipe development
mixing and chemica analysis

e a Henkel KGaA, Dussd dorf

automated mixin robot for I
5 chemical analysis

Living Pages



Availability
® 99.99% at working hours
e Assured synchronization with SAP/R3 systems
Security
® Recipes are the core business asset
o Meet legal requirements for perfume recipes (perfume secret, laws)
Complexity
e ~1 million lines of code to be replaced, in short time and fixed budget
® Business processes involve all departments at Henkel Fragrance Center
e Configurable data mining
Creativity
e Perfumers need very ergonomic toolsto be productive

Living Pages



This is an excerpt from the business model

sde-nr

stoffklasse

It is drawn as an XML schema
(sometimes more appropriate than UML2. O)

aromen-kz

E Y iE

s
What you see, is, e.g., ercaton
~naris/subs/perfoils/lavendel-6,v2.1 L pa o E_r“““ |
. . :r - -E, stoff ———— sicherheitsdaten ———— :I satz-verbal
Jrom the live production server, | s
schema extracted & i e |
. . | parfumoel E]—(—“'—:EF' Lkennzeichnung
Vlsuallzed by XmlSpy. - —Lstoff-eigensch;men

£l

fletzte-pl uefung

fletzte-pl uefung

beca use E —Lpl uefergebnisse |
‘(implementation iS the model »” —Lsichel heitsdatenhblatt

—L_ prusfmaske-alt $

—Lpl uefergebnisse-akt |

______________

g e Jes——



me - Microsoft Internet Explorer =10 x|
| Daktei  Bearbeiten  Ansicht  Favoriten  Extras ? HAdresse .g' http;!

iiderc/saton-aee star LI o .
| s+ = @ ] @i (aroton Bream BBy BB lq ® Browser based intranet

¥y Henkel Frag logon{H) ml Uti On
-
B . -] FhEi 3 Tl [ —— o “ ‘ N =
EI _-I JOUI-J'I'I’?_ [T indie 2wischenablage  alle markieren [kmp] . J 2 E E w Va‘ I i CaI i On

= —

name:abcdefghijklmnupqrstuvwxyz"‘ 1—1Evma><:|‘IDD jvEl Featur&

e Document-centric (versioned)

e Efficient configurable data
mining
e Generated user interface

Stammdaten

Wetsion Version SR g Datum

e “Better than html” controls

I
[ il s, oty 04,03,2002 00:00:00 £,

] G e [

e Comprehensible
Implementation of workflow

!g Applet CatalogApplet started

. Lokales Intranet 4

(screenshot: courtesy of Henkel Fragrance Center GmbH)
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e Usnginnovative J2EE architecture

e \Was1 million linesin host-based
system

® One cdendar year for development
e \Went productive on schedule

e 10k+ linesof XML plus 10k+ lines of
Java now make up the businesslogic

The complex issue notwithstanding the problem has been solved
outstandingly well and still within time and budget. The solution of our
mission-critical problem has met all our expectations.

It is obvious that the deployed software technology is well suited to address
problems of a more complex nature, too.

Dr. Alexander Boeck

Geschiftsfiihrer [Managing Director]
Henkel Fragrance Center GmbH
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The great idea behind object-oriented programming never got implemented.
OO languages actually describe algorithms, not objects
Some“thing” really close to the initial idea now exids. ercatons

Ercatons allow to build rather than model and once you're done, you got an
Implementation, a model, time left and spare money ...

Can rescue J2EE projectsin trouble.
It works

Ercatons were easy to use
and breathtakingly efficient.
Once you get the idea you
wonder how you ever worked
without it.

Dr. Ralf Marsula
Senior Consultant AN
Clavis berater sozietit GmbH, Bremen
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“Ercatons boldly go where no EJB has gone before”



