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Legal & Disclaimer

Every effort has been undertaken to ascertain this presentation does not
contain sensitive material. The data of this application is classified IBM &
ABN AMRO Internal and Confidential. The displays of the application that
contain this data have been modified for presentation and do not reflect
confidential data. Where actual components of the IBM Banking Data
Warehouse Model have been shown, care has been taken that only
information is been shown that is also publicly available through other
sources, in casu the worldwide web or official IBM sales brochures.

The previous notwithstanding, ABN AMRO Bank NV cannot be held
accountable in any way, as the work has been carried out as an independent
external party for the sole responsibility of I-BIZZ I'T Services and
Consultancy BV, Amsterdam, The Netherlands, and its intermediates in this
assignment.




Give an account of the design
and implementation of a fairly
large Object Oriented, Multi-
User Client Server Application

Show specific advantages

Present practical experiences in
combining NetRexx with
generated Gui-builder code

Show pitfalls and solutions




Preach to the converted

THE

NeTREex:

LANGUALGE

M. F. COWLISHAW




How large is Large?

OO

ole

ole)

0)0),

|

2002 2004

M NetRexx Sourcelines
@ NetRexx Generated Java
@ NetBeans Generated Java

O

O © © ©O

52 Dialogs

232.427 Records in data base
18.834 Object Instances

376 NetRexx Classes

53 Java - Only Classes




Alfred Berg

ABN AMRO
BANCO REAL
ABN AMRO
Delbriick

ABN AMRO

Hoare Govett
ABN AMRO
LaSalle Bank
ABN AMRO
Standard Federal Bank
ABN AMRO

ABN-AMRO

© ABN AMRO is a prominent international bank, its origins going back to 1824.

ABN AMRO ranks 11th in Europe and 23rd in the world based on tier 1

capital, with over 3,000 branches in more than 60 countries, a staff of over
110,000 full-time equivalents and total assets of EUR 560.4 billion (as of

31 December 2003).

New face.

From today several leading banks, well known in
their own markets, will look a little different. They are
adding our green and yellow shield to their names.
We’re proud they will now be clearly recognised as
part of one of the world’s leading banking groups,
with origins going back 180 years. It's a visible sign
of the increasing collaboration between over 100,000
talented colleagues in more than 60 countries. Sharing
knowledge and expertise. Sharing the same vision and

values. Together, serving 15 million clients. United by

mutual beliefs. Uniting under one shield.

“The Econorrist  Time Europel/Asia (208 267 mm)

Same banks.

F ABN-AMRO

F Alfred Berg
ABN AMRO

BANCO REAL
0

ABN AMRI

Delbriick

ABN AMRO

Hoare Govett
ABN AMRO

LaSalle Bank

ABN AMRO.

Standard Federal Bank
0

ABN AMR




I'T Services &
Consultancy

I-Bizz IT Services and Consultancy is a privately owned limited company that
operates since 1998 and is legally based in Amsterdam, The Netherlands. It
has one Full Time Employee. It offers a portfolio of services that ranges from
architectural consultancy to technical project management. Its current
specialization is in Knowledge Management and Management Information
Systems.

‘
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The Business Issue

© ABN AMRO CFO decision too
much was spent decentrally

designing MIS Applications -
“Data Warehouse Models.”

O A centralized, Head Office
department was tasked with
developing and scoping an

Enterprise Wide MIS Model

O The IBM BDWM was taken as
a basis for the AAB MIS Mod




Customers

Our customers are ABN

AMRO Business Units that
need a data model for MIS

Purposes

We only do word-of-mouth
advertising

We are now 17 people strong
but had to turn down some
customers

We only charge late

implementations




— —

Deliverables

) The main objective of a
logical data model is to
serve as a I'T / business
communication bridge

) It is delivered in various
forms, as a structured MS
Word Document and in
forms suitable for different

data modelling tools like
Cool:biz, and ERwzn_

A Prototype Cube proves
validity of the model




Logical Data Model

The logical model is always based on
model. In this, e.g. the need for keep

attribute/relationship level is specifie

a requirements
ing history on an

d.




Software Selection (August 2000)

© No package fit all requirements

O These are, amongst others

©  Multi User

© Multi Project

© Platform Independence
O Integrated Versioning

O Decision to build; team of
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Relational Meta Model

1D

(1,1}
(1,M) |_Q Ideal table

Ideal table column tordered} 1.1 1,1
(1M) <J‘> S
Prim !

\ =) oy Q< Cand oo
Ccuhmnnlmihﬂ _?',-' ”
(an:uulls allowed _:I 11,M) (LM)

Column List (1,M)
M)

(1,M)




Extended ER Meta Model

ER (L1) ON | Attribute
Model DUtlSlStS l}f ﬁbﬂmﬂtlﬂﬂ
(1,1} . (1,1}
consists_of Is_a
(LN (L1) has’Props n) 1 S 1
; F I]SI.EI]L ce [ B
ER . LN ComseR-t Attribute
Abstraction Candidate|(0.N) (I,N =
TR AR Key (LN (LN (L
XK |
ST idemified | |(L1)
by < Is a O ; part_of > Is_a =B
_0 1
Is_a > > [s_a (01 (0.1} part {0,1) \ (0,1]
ngnar}r (0N} Partial xh:;ll—lllbte:l Derived Dischui
key
(0,1}
(0.1) , {0,1) Participates_i
: . assoc_with defines (1,N} ml i {1,N}
Relationship Role - Subclass . .
(1.1) (2,N) (O.N) (LI} Entity (1.1) e
5 1
(1.1) aNaD WPETEESS) panticipates_in
lsa ID_assoc > Crls_a
{0,1) — {01}
Weak Weak [
tionship T Entity nartially
ndency ' identifies




Design using UML

From UML to
NetRexx is totally
orks for Code and T straightforward

+Primary_Name:[0..1]
atab ase Desi n +Description:[0..1]
g +Unique Source System_ldentifier[1..”]
+lInitial Population_Timestamp
+Last Population_Timestamp

Published Scheme consists, for publication, of Classification

\
Scheme

Descriptor Classification Type

[

Relationship Type

Unit Of Measure
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Package Structure

XMI-UML SQL-DDL
XMI-CWM SOAP .
Client Package
SQL-XML Cool:Biz
Beanlnfo ClientInterface
DataStore - - - - > - <
Erwin-ERX Class_ 20 Viewer
<
/
! P\
! ~ 1 |
I S ~ ) |
| ~ |
I Core Meta Model |
I Bint
\'/ Object —
Classification Lexer
Server Package Descriptor
B - - - - > Parser
Serverinterface <- - - 1 _
— Relationship
] Zﬁ bintInterface
| Type bintLanguage
Scheme _[>
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Descriptor

Name OoID

Text

Employee

-OID : OID = 234234

-PrimaryName : Name = R.V. Jansen

Dyadic Relationship Modeling

(We say binary)

These relationship instances ...

Privilege

Project

-0OID : OID = 456456
-Primary Name : Name = update

-0OID : OID = 567567
-PrimaryName : Name = Metadata V3

Relationship Type

-OID: 0OID =11

-Subject Type : Employee
-Object Type : Privilege
-Verbphrase : Text = posesses

-Inverse Verbphrase : Text = is held by

—-Primary Name : Name = Employee posesses Privilege

Relationship

-OID : OID = 789789

-Subject : Employee = 234234
-Object : Privilege = 456456
-Type : Relationship Type = 11

Relationship Type

-OID : OID = 22
-Primary Name : Name = Employee posesses Privilege is valid for Project
-Subject Type : OID

-Object Type : Project
-Verbphrase : Text = is valid for
-Inverse Verbphrase : Text = requires

Relationship
-OID : OID = 890890
-Subject : OID = 789789
-Object : Project = 567567
-Type : Relationship Type = 22




... end up as the following

propositions

020013284 = {T = DomainOnly,N = Employee} (1)
010009986 = {T = DomainOnly,N = Project} (2)
022222222 = {T = DomainOnly,N = Privilege} (3)
0234234 = {T20013284,N = R.VJansen} (4)

0456456 = {T22222222,N = Update} (5)

0567567 = {T10009986,N = MetadataV 3} (6)

Rtrxr = {ST20013284,0T22222222} (7)

Rt22 = {ST11,0T10009986} (8)

Rt33 = {ST20013284,0T22222222, IOT10009986} (9)

This is the setup needed to assert the following facts:

R999 = {Rt11, s234234, 0456456} (10)
Riooo = {Rt22, 5999, 0567567} (11)

NS




Scope Specific Properties

Project explicitly involves Classification

Project explicitly includes Classification specifies
~value for Project Specifiable Relationship Type

0034283

Object is supplied value for Project Specified
Relationship Type

050690

Descriptor zs supplied value for Project Specified
Relationship Type (see above)




S I
Physical Table Design
OID OB)_ TP PPN_DT PPN_USR
1 166 | 2000-09-01 DI2359
SB)_OID | VERB_OID | OBJ_ OID | RANK | OID | EFF.DT | END_DT
1166 2763 4567 9999 2009765 | 2000-01-01 | 9999-12-31
dsctr_x_obj_oid obj_oid nm
2710 | 166 Involved Party
(Only Three Tables)

_

_—
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Communication to VB

& MS Ofhce through
C()mp()nents SOAP (as a webservice)

Three Tier Architecture
with Application Server

Bprocess

BPServer

ataStor
JDBC-S01

The package
structure conforms

more or less to these
components




Versioning Mechanism

C) Relationship instances have eftective date and end date

) Every version of Every relationship is saved, by only setting
its end date and never physically deleting it

Every historic deliverable is reproducible

A project is a subtype of Event; one timestamp sufhices to
save an entire project version.




Graphical User Interface

Swing

Look & Feel




Swing - Some Misconceptions

1N

C) Swing is ugly and slow java

C) Swing is hard to understand
if you’re not into Smalltalk

Model - View - Controller

Swing does not look like
Windows at all

Swing can’t use threads




Actually ...

You have to care for its
appearance

It is not slow at all -
slowness is mostly your own

doing

You have to work on
application startup to get it
faster - multithread and

load through introspection

File Edit “iew Preferences

Wilndow  Help

-EECIassificatian Hiararc e | [& Documan tation Wiaw ] ,@Mapping\r‘iaw ] Pictura Wiaw ]

F@EE®@

]

@=| LE Involved Party

@ -IE Product

o —EE Condition

o —EE Location

o —EE Resource ltem

o —EE Arrangement

@ —EE Accounting Unit
@ -EE Event
@ -EE Classification

o8] ,-I?',-',I-, Data Concept classifles Fundamental Object

|Nama: Involved Party

his can be any party, such as an Individual, an Organization, an Organization Unit etc.
bout which ABN AMRO wishes to maintain information.

[Aftributes & Relations..| C... Description
Involved Party OID 1:1 The generated unigque
identifier assigned to

an Involved Party.

?

Invalved Party Type

1:1

A classification that
distinguishes the
different sub-types of
Invalved Party

ccording to their
inherant

Community Of Interest

0:m

pecifies the
mmunity of Interest
n Individual is part of.

characteristics and

Object Status 1:1 Distinguishes between
real and virtual objects.

Invalved Party Life 0:M Distinguishes between

iCycle Status Type the stages in the life

cycle of an Invalved
Party

Primary Name

1:1

pecifies the primary

name of the Involved -

2004-03-27 141537 278 ready.

.:
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We use the Alloy Look and Feel
For Cross-Platform

consistency

LSRR CEE S The Alloy Look and Feel

better than native SWlng Better looks and nicer feelings
(ok, not on Macintosh)

JTree behaviour is more

consistent - it seems to be
influenced by the look and
feel component




All of GUI made with NetBeans

C) Paint the screens

C) Add the widgets

) Double click

Add call to NetRexx code
) NetBeans is pure Java

Works on all platforms

¢ netBeans:

Editor

000 Inspector

File Edit View Preferences Window Help

[c Hierarchy = D

View  MappingView  PotureView .

B Fom Viewer
YE] Other Components
[ tmeRadioButionienuliomSroup [ButionGrous]
[ tasRadeButiontienultemroup [ButtonGrous]
[ scopettindonblacementiadioButiontenullenGiro:
> B manContextieny [1Popuphians]
[ ockandteetsutongroup [ButtenGrous]
b B definiionEdiorPansContextienu [JPopuphienci
b B rolationshipChapte Contexthieny [1Popupien]
v uramel
PR menuBarMenuBar]
B oderayout
¥ I isptpaned UspitPane]
» [ Panei2 [Panel]
» O Panes panel
¥ B9 absedPanet LTasbedpane]
» [ iseitPanet USpitPane]
» I iseitPanet USpitPane]
][ eitPanes USpltPane]
> [ spupanes spipans]

78 @ %
3
¥ 0 Tree
> | colors
» | sports [ )
P —— Y
b | food
) O O Properties of menuBar [MenuBar]
| Events Code |
¥ Properties ~
backgraund O [200.200.200]
border [AquaMenuBarBorder]
e foraground W 000
toalTipTexd null [-]
¥ Other Propertias
actionhap [ActianMap]
alignmentx 0.5 [-]
alignmenty 00 =
borderPainted ™
doubleBuffered =]
focusCycleRaat =]
fosusTraversalPalicy null
|| | = J focuszable E
ad I font
P inputVerfiar null
margin 0,0,0,0]
maximumSize 2.1
minimumSize 19, 1]
name null
nextFocusableCompon... |
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Adding calls to NetRexx methods

i

private void exitMenultemActionPerformed(java.awt.event.ActionEvent ewvt) {.//GEN-FT
ned

try {
this.bp.BPDisconnect (System.getProperty( "user.name="));

} catch (Exception s) {
JoptionPane.showlMessageDialog(this, s.getMessage());

¥
System.exit(0);

} /S GEN-LAST: event exitMenultemidctionPerformed

Catch an event from a GUI Widget
and call a method in a NetRexx Class
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{E Repository [Basel Il Credit Risk Reference Data, Basel | ZZZ Ret... s g

O%:)@th @B{Q zEﬁ:‘{ﬁ, File Edit “iew Preferences \Wndow Help

,@ Mapping View

-lf Classification Hisrarchy

] Pictura Wiew I

I [ Documeantation Wiew

Classification

The Famous Tree GUI
Deszgn..
by Kieran McKeown.

ar L@EE®
oo b e 1

— = Classification OID Identifles Closefication
o r#ilq Classification Life Cycle Status Type classifles Classificatiol
|: =+ Active Classification
=+ Inactive Classification
— =+ Primary MName names Claossificalion
— =% Description describes Classificatior
{— =+ RankWithin Scheme Rank orders Classification (2)

— =+ Shortname names Classification

— =+ BooleanValue describes Classification
4] L ] E}E
Mame Classification
he Data Concept Cl (CL) org and -

information by defining structures that provide classification categories that [
pply to one or more Data Concepts and groups of business concepts that
pply to multiple Data Concepts.

his entity is the most generic of all entities defined in the ABN AMRO model.
It groups into one "bucket” those entities that might be regarded as the most g
undamental of the model. Typically these are used to Classify/Categorize
ntities found elsewhere in the model. The classification entity does not take
n any business meaning until broken down into its various sub-types (the
most important of which are detailed below).

lassifications (almost) invariably sit at the "top” of the hierarchy of entities.
In other words, whenever a classification entity has a relationship with
nother (non-classification) entity, the classification will nermally be the
rent of that relationship rather than the child. Certain classifications

2004-03-30 22: 2340 425 ready. [~]




Relationship Types Screen Spec

The famous

ationship types

reen design by
tke George

File Edit “iew Preferences Window Help

-EE Clazsification Hierarchy

BEOEmE R

[E Documentation ies I ,@ Mapping ‘iew ] Picture “iew

Rank| Card |Subject Ro..

Suhject

Relationship

Chject Role

Chject

empt ...

170 [(oM1 .| Denit

Irterest Computation Cale

applies to calculation of d

Credit Facilty Arrangemerit

180 | (OM1.]

Leigal Ertity

iz reporting ertity for

Credit Facilty Srrangemert

250 [(OmMaL

Counterparty

is courterparty in

Product &rrangement

E10 [(0M1

Corntritted Facility hdicator

claszifies

Credit Facilty Arrangemerit

1450 | (OM0..]

Arrangement Exposure M.

clazsifies

Account Srrangetnert

Crranving Arrangemert Indi...

clazsifies

Account Arrangemert

1460 | (OM1..]

1580 [ (0,1

Credit Facility Arrangemerit

=ets limits on

Dravving Artangetnent

errpt...

130 | (OM1..]

Credit Facilty Arrangemert

i cmr-ere;:l by )

Collsteral Arrangement

etnpt...

230

Invalved Party Type

clazsifies

Irveclved Party

EOOOCO0O0O0O 0000,

] 1) ) s T ] ) | s

280

Invalved Party Role Type

clazsifies

Irveolved Party

330

Legal Capacity Type

clazsifies

Irvalved Party

ermpt...

[/

100

Eazel | Courterparty Type

clazsifies

Courterparty

empt ...

180 -, Ihcorparation

Country

is courtry of incorparation

Organization

200 01, Consolidate. ..

Oranization

hias msjority interest in

Crrgmhization

230

AAF Global Industry Clas...

clazsifies

Drganization

330

Bazel | Expozure Class

claszifies

Organization

Organization Unit Function. ..

clazsifies

Crganization Unit

IRE Model

deployment iz approved by

Credi Authority

Intetnal Rating Scals

deployment is approved by

Credit Authaority

External Rating Scalz

zsesamerts are receive..

Credit Authaority

.| Rezidence

Couritry

iz c-oLirrtry of rasicience -01

Indliviclual

T 30 0

1 o 1 3 A A

AAE Global Industry Clas...

clazsifies

Indlivichual

Guaranteecd

Credit Facilty Arrangemert

iz covered by

Credit Facilty Guarantes ..

&I

Arrangement Type

clazsifies

Arrangermert

Customer

credit exposures are mitig...

Credit Risk Mitigstion Arra...

Arrangement Measure Ty

claszifies

Atrangement Measure

Uit Of Measure

clazsifies

Arrangemert Measure

Period Balance Type

clazsifies

Arrangemert Measure

J | )| ] &
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The Tree

®
®
@

@

Is a J'Iree
Action is in the tree Model

Our most performance
critical component

Delivers to the user a
scoped view to a shared
object model

@ I'EII'?'I Cata Concept classifies Fundamental Object
= ‘EE Involved Party
(o ‘EE Product
o ‘EE Condition
= ‘EE Location
(- ‘EE Resource Item
o ‘EE Arrangement
== ‘EE Accounting Unit
o ‘EE Event

o ‘EE Classification




;

Right Clicking the Tree

On every object in the
repository

Does scoping of the
Common Model and
additions and deletions

Add Relationship Types

 —

§| Froperties ... Ctr-P |
ﬁ Project Specific Properties ..

ﬁ =howy Project Specific Properties ...

== Add to Scope Alt-S

=4+ Femove from Scope Alt-D

@ Refresh Mode
{F &dd Root Darain to Scherme .

wp Aol 5 Child Domain Walue .

Add Sub Scheme to Scherme
Add or Remowve Domains to Sub Scheme

&1 &dd a Relstionship Type b

B Show Scope . Ctrl-5

Expand
Collapze

Copy
=2 Clear Clipboard

Renatme
il Delete

EH History ...




Adding a, Partitioning

Relationship Otject Type

Typ e Subj-Ohj Verbphraze
Ohj-Subj Yerbphrase

Subject Type

Search ... |

Subj-Ohj Cardinality

[

(addz a scheme)

Invaolved Party

abbreviates Ohject-Subject Role Mame of

ACCrUes

(o=

(o=

(o=

(o=

(o=

o
c]-)- {E Involved Party

{F Product

{E Condition

iE

{F Resource ltem

{E Arrangement

classifies Fundamental Object

T, =|E Brrmninting | Inir

0

w

— |

Relationship Type Description:

[ | Remember Selected Type

Ohi-Subi Cardinality

11 "'l'"|

| SWa |

| Cancel |

| Create




oID &6

Primary Name Invelved Party

Abbreviated Mame P

Description This can be any party, such as an Ind...

Edits any object thrown at it

Super Type Fundamental Object

Published Scheme Dara Cencept

Formal Scheme Dara Concept

Rank ¥Within Scheme Rank 110

Class class com.abnamro.midms.modelbase....

Classification Source Type Core Medel Classification

Determining Type Involved Party

T |

Included In Projects

[VC Advice MIS, 3ales Activicy Manag...

Initial Population Timestamp 1900-01-01 00:00:00

Last Population Timestamp 2003-03-13 15:24:20

Uses beanpatterns and
introspection to determine

type of editor

Objectifies Relationship Types

0

[Central Bank CoA Counterparty Cat..

Object Of Relationship Types

Parent In Quoted Tree

Data Concept classifies Fundamental ...

Parent In Schemed Quoted Tree Data Concept classifies Fundamental ...

Partitioning Relationship Type




The Editor is a Visitor

V¥ check whetfher the getter returns an object instance. 1f it
* does, we pass it an EditorVisitor instance that handles the
* editing this of course polymorphically with double dispatch

* on the indirect oo7ect.

null}

r
ra

thlB globalGetter.getMethod().invoke (this.globalObject,

invokeResult

A* If the result from the Getter iInvocation is null, we
. ;n**anb_ﬂbe a new object and also have it accept an
* editorvisitor.

. 4
T

if invokeresult = null then

do

do
cls Class.forName (this.globalGetter.getMethod().getReturnType( ). getNams( ) )

clz = cls.newlnstance()
(Visited clz).accept{=dV)
edV.getEditor.setFont (this.dialogFont)
Ppp.validate ()
this.panel.validate()

catch Exception
say "Exception instantiating object-to-be-edited”

end

end
else

do
(Visited invokeResult).accept{edV)

edV.getEditor.setFont (this.dialogFont)

ppp.validate ()
this.panel.validate()




Graphical Navigator Screen
____

Effective Date

Last Population Tirmestarmp

Initial Population Timestamp

Inique Source Systern |dentifier

Event QID

Source File

Source Systern Implermentation

Fundarmental Object

i effective date of _
iz super type of
Felates To
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Fentifies
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SubjectBrent
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Why an Application Server?

Needed robust multiuser access to
the repository

Handles transactions

Caches Objects in storage




The Server Component

The Server is a text mode NetRexx-only
Application that can run on any Java 2 VM. At
startup the Relational storage is converted to
Objects that are indexed and stored on Class and
their participation in Relationships.

Note the cute “Control has been given to ...




Is a Remote Object

000

sptions strictcase
-— we do not usually use STRICTCASE but in this file it is neccessary
-— because the Collections class has a static method synchronizedList
-— and also an inner class SynchronizedList etc.

package com.abnamro.midms.RepositoryTool

import
import
import
import

=

The
and
The

% % % % % ¥ oW oW oW o® o® B

*/

class BEPFServer extends UnicastRemcteCbject implements BPServerInterface, BPClientInterface, ScopeChanging fimal

com.abnamro .midms .mode lbase
com.abnamro .midms .modelbase .soap
com.abnamro .midms.util.
com.abnamro .midms.util .pool.
com.abnamro .midms.util .exceptions.
com.abnamro .midms.util.ssl.
java.rmi.

java.util.

java.sql.

Business Frocess Server is the interface between the application layer
the database, and between the data and the client application. <br>
database is accessible via DataStore, but only the Business Frocess

Server may access it. A DBMS connectionpool is set up, and every user
{elient) of this server uses a separate connection lIease to do the work;
this work can thus be individually committed or rolled back.<br>

SK 13082002: added security manager to authenticate the user connecting to
BFServer.

fzee DataStore

dauthor <a href=http://www.rvjansen.com target=new>R.V. Jansen</a>

dauthor <a href=http://zaaf.tripod.com target=new>A.J. Bos</a>

properties static inheritable

db = DataBStore
oidObjectMap = ObjectMap
oidRelationshipMap = TreeMap

o ] T 1 =4 4 g b A T ey e Bl =g = Tem | == 3 o= g =1 b 3 = MThe oy om ol = e

BEPServer.nrx: /Volumes/Workspace/com/abnamro/midms/RepositoryTool/BPServer.nrx



Ob]ect TreeMaps in Server

L L“=!L¢L"1LT" 23 "1’t=""="1bu.t'-' -'-'.-'.-".-'.-".-1-’ ) e B V. Jansens
* @author <a href=http://zaaf. .__-' : . :f"-_a.-"
*/

class BFServer extends UnicastRemcteObject implements BEFServerInte

properties static inheritable

logger = Logger.getLogger( "EFServer”)

=h = ConsoleHandler()

dl = DataStorelnterface

oidObjectMap = ObjectMap

oildRelationshipMap = TreeMap

oldRelationshipTypeMap = RelationshipTypeMap

oldTypeMap = TypeMap

ocidS8chemeMap = TreeMap

0idR1nTpFPhlGrpMap = TreeMap ' 0\()':\e ct

oldProjectMap = TreeMap ) {}
oildProjectVersionMap = TreeMap

oildB8copeMap = TreeMap AOXV - 'DO
oldB8copeVersionMap = TreeMap

oildClassificationMap = TreeMap ficat BPSG rver “/‘;f W
oldInvolwvedPartyMap = TrecsMap ) lo do
oldProjectSpecificMap = TreeMap g ?

verbOidsbjRel=Cache = TreeMap l »

verb0idObjRelsCache = TreeMap 2 g ox1onss I
serverlLiog = ArrayList ]

tracing = boolean 1ype¥mq —')eC‘t m & do&
sessionsMap = LinkedHashMap 3 <O %

oldPropertiesMap = TreeMap




Update: Hook the local Setters

IT THASN J150 Jads ITSeLr
FaddSubType

.l

e

.
=

eta Model Objects have rettld setusermrpe(t = Tyoe) sic
etRexx Indirect Properties — if this.bp < nul then — oo =-

do
oldBuperType = this.supsrType
. if this.superType = null then
do
etter Methods are overridden ——
(1 ‘t (1 't t .add3ubType(this)
m end
O Ore Oeup atc if this = t_ then
do
signal InvalidSupertypeBException()
end
this.bp.updateSupertype (this.get0ID( ), oldSuperType.getOlD| |, ©
catch FemoteException
System.err.println("RemoteException in Type.setBupsrtype " £ 0
end

if this.superTyps = null then
do
this.superType = t_
t . addSubType(this)
end
else

do
if this = t_then
do
signal InvalidSupertypeBException()
end
else
do

this.superTyps = £
t_.add3ubType(this)
oldB8upertype <> null then .




Object Decomposition.

For every new domain value,

5 new relationships are added to the system,
and as much scoping relationships as there are
active scopes.

Relg...

. (\e\N atz
Client Dissect and > O/)U\
Disassemble 1in E
Relationships 7

pe 1in




The blnt Language
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bint

Next to the Graphical User Interface, we also defined a specialized
metadata access language, called bint.

‘ Due to the use of the generic universal
relation, SQL access to the metadata
soon becomes very cumbersome.
Bint uses the objects after they are
assembled in the Object Factory:




—

Syntax of bint

tax is very loosely inspired by

—

) ol

—

Subsi

Neg

—

p—

CMS Pipelines, APL and Predicate Logic

‘Works on stacked maps of key:0id and value:Object
L The data appears to ﬂow through pipes with stages

=4




Interaction between Antlr and
NetRexx in construction of bint

P

«

Jrx

language
meth

.nrx Driver

header
1
package com.abn
¥
d
import java.io.*;
import java.rmi.*;
¥
class bintParser extends H
options {
k= 2;

exportVocab=bint;
codeGenMake8witchThreshold
codeGenBitsetTestThreshold
buildasT = false;

¥

public bintInterface bintInstance ;
¥

program
: (statement)+ EOF

statement

P connectto
disconnect
settimer
setwverbose
setcolumnseparator
setsyntaxcheck

a0 I I =T e
sub=et
li=t

Tieotrmrarmert 1o
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Platform

Due to the Application being all

L

A% Windows Server System

R

NetRexx, it runs unchanged on

Windows N'T, MacOS X, Windows
XP and Linux.

No testing has been done on z/OS,
but we are confident that it will
run within a day:.

Production Server is a Dual Xeon
with 1 GB storage under N'T 4.




— —

Development Environment

macs, Java, NetRexx, Netbeans,

CVS, Make

< Switched recently to Subversion-

On NT, we used Cygwin (so we
have (the taste of) Unix anywhere)

NetRexx editor mode is very The NetRexx Compiler Serve

important (color, indentation)
(Elisp, cross-platform)

| ]




— - p—

DBMS

DB2 V8.1 MHSQRL_ DB2 UDB 8.1 is used for production

Available Now

Development and regular
e testing takes place on the

Open Source DBMS’ses
MySQL and PostgreSQL

The Server Component can run oft MS-Access via
ODBC-JDBC Bridge (for people who need to travel
with copies on generic Windows Laptops)

is done by Server Component using JDBC in




Middleware

Tomcat is used as Servlet Container

P
axls

Axis is used for SOAP access to server

We just migrated
these to JBoss




RMI and SSL Encryption

ckage com.abnamro.midms.util.ssl

import java.io.
import java.net.

import java.rimi.server.

import javax.net.ssl.

import java.security.KeyStore

import javax.security.cert. Kﬁﬂgﬂertlflcate

—— mind: if this does not compile you probably do not have jsse.jar c

class RMISSLServerSocketFactory Implements EHIEerverEucketFactury, Serializalble

method createServerSocket|port=int) returms ServerSocket signals ICException

do
—— set up key manager to do server autfientication
passphrase = char[]
passphrase = "passphrase".toCharArray()
ctx = BBLContext.getInstance("TLE")
ket = KeyManagerFactory.getInstance( "SunXtoo")
ks = KeyStore.getInstance("JES")

ks.load({Classloader.getS8ystemClassTloader().getResourceAsStream( "dmsle

kmf.init(ks, passphrase)
ctx.init (kmf.getKeyManagers(), null, null)
ssf = ctx.getBS8erverSocketFactory()

catch e=Exception
e.printStackTrace( )

end




JINI Based User Authentication

B
IEXPORT jstring JNICALL Java com abnamro midms platform NTPlatformSecurity getUserId(JNIEnwv *enwv, jobject o

Jjchar * buffer[100];

DWORD length = 100;
NET AFI_STATUS rc = 0;

H
1
I

GetUserName ( (LFTSTE)buffer, &length);

** This Class is the Implementation of the methods of Puatfﬂﬁﬂﬂecu:i;y for the Windows NT Operating System.
Most of the methods are native WINFZ code, implemented in NIFPlatformSecurity.c and loaded from
NTFPlatformSecurity.dll. It is know to run on NT and WZK */

class NTPlatformSecurity extends PlatformSecurity

S % This constructor loads the NTFlatformSecurity Dynamic Link Library for Windows NT */
method NTPlatformSecurity ()

System. loadlibrary( "NTPlatformSecurity")

"~
el

*r This method overriaes FlatformSecurity.getllseridy) and is implemented in a native method, w
call <code=

ro = GetlserName | (LPTSTR)buffer, &length);
L/ coae”

-

to get its results. This is deemed more secure than using the Java System Froperiy user.name

method getUserId() nmative returns String
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Post Mortem

These points were moot since =~ © We wasted some time by being

we had a working prototype not generic enough, for
database in MS-Access examples in the hooks in the

setters - we invented class

That sometimes failed metadata in BeanInfo objects

spectacularly, for example
when adding RI dropped a

random index ...

O We should have used more
association objects instead of
collections in classes - only one
place to update and less RMI

trouble
r three-tier NetRexx © Dyadic relationship modelling
ion never failed yet. is hard




Questions?

O Ask them now

O By email

rene.vincent.jansen@nl.abnamro.com

O Or alternatively
rvjansen@xs4all.nl

Thank you very much for your




