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So why is software so hard?

Software code is unsuitable way 

to express Domain Knowledge



Intentional Software

Domain Workbench

Processable representation of Domain Knowledge

ÅRadical new approach to accelerate software innovation

ÅSoftware produced from intentions of domain experts



The Key Players

Domain Expert Programmer
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Old: Software = Program

Domain Expert Programmer

public CodeTable()

{

rgcod = new ArrayList();

}

public ArrayList rgcod;

public void Pass4(XCOD xcod, int i, 

NTE nte)

{

Console.WriteLine("P4: " + 

xcod.ToString());

this.rgcod.Add(new MICOP(xcod, 

i, nte));

}

public MICOP MicopLast()

{

return 

(MICOP)this.rgcod[this.rgcod.Count 

- 1];

}

public void DeleteLastMicop()

{

this.rgcod.RemoveAt(this.rgcod.Coun

t - 1);

}

public void Px()

{

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.ToSt

ring(),

micop.i,

micop.nte == 

null ? " " : micop.nte.ToString());

}

}
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New: Software = Domain+Process

Domain Expert Programmer

public CodeTable()

{

rgcod = new ArrayList();

}

public ArrayList rgcod;

public void Pass4(XCOD xcod, int i, 

NTE nte)

{

Console.WriteLine("P4: " + 

xcod.ToString());

this.rgcod.Add(new MICOP(xcod, 

i, nte));

}

public MICOP MicopLast()

{

return 

(MICOP)this.rgcod[this.rgcod.Count 

- 1];

}

public void DeleteLastMicop()

{

this.rgcod.RemoveAt(this.rgcod.Coun

t - 1);

}

public void Px()

{

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.ToSt

ring(),

micop.i,

micop.nte == 

null ? " " : micop.nte.ToString());

}

}
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Why is Intentional Different

1. Separate concerns ïrepresent domain problem(s) 

separated from program(s)

2. Describe how program is generated ïnot what it is

3. Domain representation does not need to be 

computable (Turing complete)

4. Any graphical, textual or symbolic notation - not 

limited to ASCII notation

5. Edit domain directly - no need for parsing

6. Mix multiple domains



Domain Workbench Requirements

1. Domains must be easily transformable

2. Any customary notation acceptable

3. Mixing domains (incl. meta)

4. Domains must be able to evolve without 

limitations (structure and notation)

5. Common editing & groupware environment



Inside the Domain Workbench

Intentional 
Tree 

Projection

Projectional
editor

Generator

public CodeTable ()

{

rgcod = new ArrayList ();

}

public ArrayList rgcod ;

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

{

Console.WriteLine ("P4: " + xcod.ToString ());

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

}

public MICOP MicopLast ()

{

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

}

public void DeleteLastMicop ()

{

this.rgcod.RemoveAt ( this.rgcod.Count - 1);

}

public void Px()

{

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.T

oString (),

micop.i ,

micop.nte == 

null ? " " : micop.nte.ToString ());

}

}



Intentional Tree

ÅExtendible, uniform representation

ÅStrong identities throughout

ÅNo fixed meta-levels

ÅVersioned 

storage

ÅSeparated

concerns

Return

Assign

a Div

b Plus

c 1

Def Assign...

Def Div...

Domain Code Domain Schema



Projectional editing

ÅSeparates underlying representation from notation 

(syntax)

ÅWorks in two directions: output and editing

ÅSpecial selections that take tree structure into 

account

ÅLarge number of notations for:

ïmatching existing notations

ïmulti-domain

ïambiguity resolving

ïdomain evolution

ÅCan also edit Programs, Schema, Generators



Demo



Example: Electronics Domain

© 2008 Intentional Software Corporation



Example: Robot Domain

© 2008 Intentional Software Corporation



Example: Actuarial Domain

© 2008 Intentional Software Corporation



Example: Mixing Domains

© 2008 Intentional Software Corporation

Robotics + Electronics + Actuarial



Case Study: Pension Systems 

ÅPension Systems in Netherlands (Capgemini)

ïVery complex: constantly changing domain knowledge, 

1000ôs rules, 100,000ôs covered individuals, temporal nature 

of calculation rules and individualôs history

ïBusiness pressure to accelerate innovation, transparency of 

calculations, correctness, globalization, cost cutting

ÅDomain Experts:

ïBefore: consultants to programmers

ïAfter:  Pension Workbench users, expressing what they think 

is important, in a format of their choosing 



Pension Workbench

Å Integrated Specification and Design Environment for Pension Systems

Å Matches ñtraditionalò notation, but makes pension knowledge 

processable

ï Pension experts record pension knowledge in their notations and 

terminology

Å Target Architectures: Java/SOA, SAP, Rules Engine

Old spreadsheet Pension Workbench



Pension Workbench Domains

Test data

Testing and validation running live

Pension RulesActuarial formulas

Rule dependencies


