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The Key Players
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A brief history of software

e Astruggle to distinguish and treat separately
problem and program
1954.

Tk Backus, leader of the growp wiieh developed FORTIA,
sgs - ear v SEEC progrmmmer.
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Software progress?

comment complex 2nd order equation-8th October 1963;
bezin comment: SECRETARY - October 1963;
Integer pagecount, linecount, job no, day, menth, year, drum;

procedure outpage; outline(100);

procedure outline(a);
velue &; integer a;
begin

Tf Tinecount-6 < a then a := linecount+2'
TTnecount := linecount-a;
for a := a-1 step -1 until 0O gg outer;

if linecount < O then begin
Pegecount := pagecount+i;
linecount := linecount+6lL;
1f pagecount > 1 then
Tegin out5p(32) output({-ddd}, -pagecount, outtext(f<-3)) end;
;uf%ext({(
)3
end of linecount<O;
end of outline procedure;

procedure tape feed(n);
value n; integer nj;
Tor n := 71 step -1 until O do outchar(63);

drum := drumplace;
linecount := 0;
tape feed(30);-outclear;

start:

drumplace := drum;

pagecount := 0;

job no i= inonej;-

if job no <€ 0 then goto finis;
Tnput(day,month,year]);

tape feed(30); outpage;

comment end of the first part of SECRETARY,
USERs PROGRAM (see next page) IS INSERTED HERE;

public CodeTable()

{
rgcod = new ArrayList(Q);

: :;E! (::) (::) :EE;
public ArrayList rgcod;

public void Pass4(XCOD xcod, int i, NTE nte)

{
Console.WriteLine("P4: " + xcod.ToString(Q));
this.rgcod.Add(new MICOP(xcod, i, nte));

}

public MICOP MicopLast()

{
return (MICOP)this.rgcod[this.rgcod.Count - 1];
}

public void DeletelLastMicop()

{
this.rgcod.RemoveAt(this.rgcod.Count - 1);
}
public void Px(Q)
{
Console.WriteLine("Produced code");
int i = 0;
foreach (MICOP micop in this.rgcod)
{
Console.WriteLine("{0,4}\t{1,-14}\t{2}\t{3}",
i+,
micop.xcod.ToString(),
micop.i,
micop.nte == null ? " " : micop.nte.ToString());
}
}
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A brief history continued

* When we fail to treat separately the problem and
the program

— The problem and the program get mixed up creating
the complexity we hear about

— Complexity becomes (problem x program), not
(problem + program)

— We get stuck with improving the resulting complex
mess
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Complexity of scrambled eggs
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After refactoring ;-)




Software Development Today

publ i c CodeTabl e()

H {
Domain Knowledge | o = new mrayisn )
e o = public Arraylist rgcod;
public void Pass4(XCOD xcod, int i,
NTE nte)
{

Consol e. WiteLine("P4: " +
xcod. ToString());

this.rgcod. Add(new M COP(xcod,
i, nte));

public M COP M copLast ()
{

return
(M COP)this.rgcod[this.rgcod. Count
- 11
}

public void Del eteLastM cop()
{

this.rgcod. RenoveAt (t his. rgcod. Coun
t- 1),
}

public void Px()
{

Consol e. Wi t eLi ne(" Produced
code");

int i =0;

foreach (M COP micop in
this.rgcod)

{

Consol e. WiteLine("{0,4}\t{1,-

14\ t{23\t{3}",
i++,
m cop. xcod. ToSt
B ring(),
mcop.i,
Domain Expert L AL
P Programmer i1 2 o e T ).
}
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Intentional: Input + Process

Domain Code Generator

Domain Expert Programmer
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publ i c CodeTabl e()
{

rgcod = new ArraylList();
}

public ArrayList rgcod;

public void Pass4(XCOD xcod, int i,
NTE nte)
{

Consol e. WiteLine("P4: " +
xcod. ToString());

this.rgcod. Add(new M COP(xcod,
i, nte));

public M COP M copLast ()
{

return
(M COP)this.rgcod[this.rgcod. Count
- 11
}

public void Del eteLastM cop()
{

this.rgcod. RenoveAt (t his. rgcod. Coun
t- 1),
}

public void Px()
{

Consol e. Wi t eLi ne(" Produced
code");

int i =0;

foreach (M COP micop in
this.rgcod)

{

Consol e. WiteLine("{0,4}\t{1,-

143\t {2}\t {3} ",
i++,
m cop. xcod. ToSt
ring(),
mcop.i,
mcop.nte ==
null 2" " : micop.nte.ToString());
}
}
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More “Input + Process” Analogies

* DNA

— Growing an organ, e.g. Optic nerve
— Brevity of DNA makes evolution possible

 Kolmogorov complexity
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Separating and Weaving Domains

Business :
Domain PowerPoint .
Orientation N Domain
Word  Excel Workbench
4 A
Business Experts
Ruby
Programmers Java/C#
C/C++
Computing Power
>
Non-executable Executable
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Key Benefits

* Domain Expert participation feasible — domain
knowledge isolated from technology

e Separation of concerns — complexity is
reduced

 Programmers create a more valuable artifact:
Generator —weaves domain input with
Software Engineering knowledge
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Domain Orientation Trends:

Domain Specific Languages (DSL)

Code Generation/Generative Programming (GP)
Domain Specific Modeling (DSM)

Domain Driven Design (DDD)

Model Driven Development (MDD)

Meta Programming
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What prevents DSL mainstream use?

e |ntegrate Domain Experts fully
— Matching existing notations
— Mixing graphical/textual notations

e Multi-domain
— Compose independent domains

— References between domains

e Domain evolution, domains must be able to evolve without
limitations (structure and notation)

e Groupware for domain experts
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Programming Languages as Base?

* Programming languages as the model leaves
major issues:
— Text-only not satisfactory
— Parsing requirement constrains language design
— Multi-domain is unaddressed
— Domain evolution is unaddressed

— Current groupware (CM) not feasible for domain
experts

© 2008 Intentional Software Corporation



Intentional Domain Workbench

 Bring domain orientation to a new level by
changing software creation to truly integrate
Domain Experts

2008 Intentional Software Corporation



Def Domain Workbench (Martin Fowler)

1. Users can freely define new domains, including languages, that
are fully integrated with each other.

2. The primary source of information is a persistent abstract
representation.

3. Domain designers define domains in three main parts: schemas,
editors, and generators.

Domain users manipulate a domain through a projectional editor.

5. A domain workbench can work with incomplete and
contradictory information.

CONFIDENTIAL © 2007 Intentional Software Corporation



Inside the Domain Workbench

Projector Generator

Consol e. Wi teLine(" (0, 41\ t{1,- L4\t {2}\1(3}",
P+,

ni cop. xcod.
ni cop. i,
i cop. nte ==

Projectional editor Intentional Tree ’
(Schema) 74
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Intentional Tree

Extendible, uniform representation
Strong identities throughout
No fixed meta-levels

returna = b / (c + 1);

Versioned

Domain Code Domain Schema
Storage lRet”"" fDefAssign...
Separated (-] e
concerns & Ll_]

L

]
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Projectional editing

Separates underlying representation from notation
(syntax)

Works in two directions: output and editing
Special selections that take tree structure into account

Large number of notations for:

— matching existing notations

— multi-domain

— ambiguity resolving

— domain evolution

Can also edit Programs, Schema, Generators



Some Notational Examples

or b
returna =b / (c + 1) return a = E
c +1

4
pi - 3 if fHeg

pi = fNeg ? pi - 4/ 3 : pi + 4 / i: or . s
pi +—j otherwise

fHeg = fHeg £& ! (fHNeg || !fHeqg): or
method vector wvelocity(aircraft, earth)
{
Vs = aireraft: speed *cos(aireraft - fpa)* coslaireraft- ha)
Ve = aircraft: speed * coslaircraft: fpa)* sin(aireraft : ha)
Vipw = aircraft:speed *sin(aircraft: fra)
cla = cos(aircraft:latitude)
sla = zin(aircraft:latitude)
clo = coz(aircraft:longitude)
N &D 3lo = sin(aircraft:longitude)
time track enter = t+ — - - - ) 0 .
Y aqirline _ flight : aircraft: spead _air Vx_pos cla TSla Vi
Vy pes |=|—Sla*clo —slo —cla*clo| v,
V. pes —sla®*slo  clo  —cla®slo |—v,,.,
cla 0 sla || Vigren
= |—sla®clo —slo cla®clo || v,
—sla*slo  clo  cla*slo |V,
} end method
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Integrate Domain Experts

Matching existing notations
Mixing notation graphics / text

e Projectional editor decouples domain code from
notation

— Multi-view, embedding, extension...

e Graphics / text are treated uniformly

* Notation can change on domain or other selected
boundaries
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Multi domain

Compose independent domains

References between domains

e Tree structure accommodates composition

* Inter-domain references connecting domains
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Domain evolution

* Tree storage is independent of schema — will not
“break” if schema changes

 Notation can keep up with evolution
* Further parameterization is always possible

* |Independent concerns can be added without
interfering with others
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Groupware

* Tree storage requires rethinking groupware
— Change logs for fully general solution

— Edit “conflicts” are a “mini domain” — integrated
with notations

— Versioning and audit trails

 Familiar metaphors: versions, branches, open,
update, commit, merge
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Intentional Domain Workbench Status

 Technology is fully capable of handling the
Domain Workbench requirements.

 Nearing operational use in selected domains

 Working with selected customers only, for
example with Capgemini.
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@ Capgemini

CONSULTING.TECHNOLOGY.OUTSOURCING

Henk Kolk
CTO Financial Services Capgemini



Problems for Pension Companies

Need for pension product innovation

Governmental interest
— New Pension Laws

Mergers
Transparency

Problems
Time to market

Abstract product models

Ensuring quality
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Old way: disconnected domains

“

> 4

>
-2

Quee Ul

Current issues:
* Expensive handovers
* Traceability




New way: connected domains

Pension Plan
Analysis ﬂ

No apparent handover
Traceability comes for free

ﬁ Validation & b
b Handover | |
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Old way: Excel & Word
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New way: Pension Workbench

 Matching existing notations

— Pension experts record pension world in their
notations

Old spreadsheet Pension Workbench
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Multiple Views with Graphics

Pension Plan versions Rule dependencies
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e outdle of e geiiog et totale gaindaxasrds ouderdomspensiosn, opgebousd m ds cuda of de risue regaling
Het fotaal GPES masl de index. 91999-01-01
1999

-0P-TOTAAL H T-0PES-TOTAAL-2006

ADS T-0PS5-TOTAAL-2006{3%, BDAT, EDAT) * HOX{IR + 1)
& T-OP65-VTZ-2006
Define:  7-OP6S-VTZ- 2006, BOAT, EDAT, < rekendatum , @)
voortzetter i1

B8 T-OP65-VTZ-2006

Het audirdomspensioen, sagebouwd als vosrizetier 1t de ouds regeling
— ;{‘;’f";f’“ ©1999-01-01
Nabewering:p.2
b (o R e \
ADS T-OR-TOTAAL(IR, BOAT, EDAT, PAR-1)
Version:
= 2006-01-
Algartm wordt, sgel aanigerdopen. anders 0. ool
Vabd From: 1-1-2005

Mabewarking:?,2
RAT:

ule{T-OPAS-VTZ-2006}: dimension Exent is not sat. Cover whods dimension

e T-OPGS-yA-2006): dimension Event s nat set. Cover whole dimension

e T-0PE5-0BW-2061: cimanision Evert s mot set. Cover whols dimension
dimension Caver whols diwangion

et 5
Messages Validatianmessages for Pension; testipenson derma  Valdation messages for permondeme | Validation messages for

My Docs/ Clients/ CAP| Achmea /achmea-demo |

[ Validation messages for C:/ My Docs/Clients/ CAP/ Adhmea adhmes-dema
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Compose Business Domain

e Domain Schema

* Projectional Editors

E Rules
Result Name Documentation Tags body
Premium old age pension Rulefor ¢ final pay 1970- |(Premium percentage OP * (Pension base - 1 * Part time %
Premium old 1988 IAlways, Pension.RL.~
age pension, final pay 1988- AL, Pension.RL.~
1999 lAverage, Pension.RL.~
final pay 1999- Begin, Pension.RL.~
2004 Branch, Pension.RL.~
avg pay 2004- Break, Pension.RL.~
2005 ICoalesce, Pension.RL.~
avg pay 2006 ICurrentOrNext, Pension.
Employed Rule for ¢ final pay 1970- (coalesce(Employee state = ) e
Date, Kernel.~
Empiloyed) 1988 i
_ DaysOf, Pension.RL.~
final pay 1988 :
final pay 1999- Each calen_dar vear, Pens
End, Pension.RL.~
2004 Sy
Salary gap Rule for ¢ final pay 1970- |when(((previous({Gross salary) = 0 and G IF_al:se, Kernel.~
Salary gap. 1988 or previous(Gross salary) # Ofgr, Pension.RL.~
final pay 1988- = 0) or (Gross salary - previolgs npL~
1999 / previous({Gross salary) = 10 %) {r NPl ~
final pay 1999- salary) - Gross salary) / previo| &J Al
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Integrate Rule Test Domain

e Unit Tests for pension rules
e Real time evaluation

Salary gap Rule for ¢ final pay 1970- |when(((previous(Gross salary) = 0 and Gross salary = 0
Salary gap) 1988 or previous(Gross salary) = 0 and Gross salary
final pay 1988- = 0) or (Gross salary - previous(Gross salary))
1999 / previous(Gross salary) = 10 %) or (previous(Gros
final pay 1999- salary) - Gross salary) / previous{Gross salary)
2004 = 10 %)
@
Name Documentation Tags Valid time Fixture Expectad value Actual value
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Integrate System Test Domain

e Test cascading rules and their interrelations

e Real time evaluation

B Test cases

Name

Documentation

Tags

Valid time

Transaction
time

Fixture

Product

Element

Expected
value

Actual value

Accrued
right

L
retirems

2006-12-31

2007-9-24

Jan De Jong

0Old Age Pension

Accrued right

761.0402

761.0402

Accrued
Right
last
final
|pay

2004-1-1

2007-9-24

Jan De -JOI'Ig

old Age Pension

Accrued right

705.0589

705.0589

premiun
last
year

2006-1-1

2007-9-24

|Jan De Jong

Old Age Pension

Premium old
age pension

329.0625

3290625

Accrued
right
at
retirems

2)

2006-12-31

2007-9-24

Piet Van Dijk

Old Age Pension

Accrued right

740.94

724.7658
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Build Code Generators

 Multiple implementation target languages

Window | Generate Settings Users Pension
Set Target Directory
Java

C# MET

pEnsig SAP

iLog

T =TT T T o

=R

Pension base average over
one year

Vacation Allowance
2 Rules
Result Han]
Premium old aoe nension Euﬁ
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Domain Language Evolution

Jan March May July Oct

o1l Capgem

Capgemini

. -

Ini Pension|Language

Capgemini ‘fied Pension Language

Capgemini Pension expert discussion

Nt Pension Language 1

maient Pension Language 2

© 2008 Intentional Software Corporation

Client 1: “Please
raise abstraction
level of my language”



Testing — Lack of “groupware”

e Automated support m Manual Handover

Input Excel

D

Version Control

Pseudo code
MS Access

Output

Rules Test cases Test results
Entry Programming Calculation
(pseudo code) (VBA)

e |ssues
e \ersion control

e Consistency of 800+
separate files

* Debugging VBA code

Test Case
Debugging
(VBA)

Rules Issue
Mgmt
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New Groupware

e Automated support @ Manual Handover
Pension Workbench

Input

D A

Groupware
Pseudo code Version control
MS Access

A A

Rules Test cases
Entry Entry
(pseudo code) (automated)

Test results
Calculation

Rules Issue
Mgmt
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Integrating Pension Experts

Herman Gerbscheid, Pension Architect:

e “This is the stuff | had to do mentally and keep
consistent in my head all the time. It’s great to finally
have tools for it.”

Suzanne Pront, Pension Expert:

e “Normally | know what | want, but don’t know how to
tell engineers. Now | can do this myself. This is a
revolution!”

Sybren den Hartog, Java Architect:

* “Now we can generate business rules and domain
structure, which we could not do in UML based MDA.”
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Summary

* Intentional Software is helping us to
accelerate Pension Product innovation for our

clients

e We were able to demonstrate a radical change
in time to market and quality

 \We used Pensions as a pilot, but we see many
opportunities in other domains
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