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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

A Radical new approach to accelerate software innovation
A Software produced from intentions of domain experts



The Key Players

PN

Domain Expert Programmer



Separating and Weaving Domains

Business a4 ¢
Domain PowerPoint .
: , Domain
Orientation Visio >
A Word  Excel Worl;bench

Business Experts

Programmers

Java/C#/ Ruby

C/IC++

Non-executable Executable
>

Computing Power




Old: Software = Program

Domain Knowledge ptic Coerai

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
to- 1)
}

public void Px()
{

Console.WriteLine("Produced
code");

inti=0;

foreach (MICOP micop in
this.rgcod)

{

Console.WriteLine("{0,4} ‘1, -
143\ t{2} \ t{3}",
i++

micop.xcod.ToSt
ring(),

Domain Expert Programmer ricopi

micop.nte ==
null 2 " " : micop.nte.ToString());

| 4




ew: Software = Domain+Process

D in K led Software Engineering
omal? nowledge Knowledge

= rgcod = new ArrayList();

public CodeTable()
{

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
to- 1)
}

public void Px()
{

Console.WriteLine("Produced
code");

inti=0;

foreach (MICOP micop in
this.rgcod)

{

Console.WriteLine("{0,4} ‘1, -
143\ t{2} \ t{3}",
i++,

micop.xcod.ToSt
ring(),

Domain Expert Programmer ricopi

micop.nte ==
null 2 " " : micop.nte.ToString());

| 4




Why Is Intentional Different

. Separate concerns i represent domain problem(s)
separated from program(s)

. Describe how program is generated i not what it is

. Domain representation does not need to be
computable (Turing complete)

. Any graphical, textual or symbolic notation - not
limited to ASCII notation

. Edit domain directly - no need for parsing
. Mix multiple domains



Domain Workbench Requirements

1.
2.
3.
4.

Domains must be easily transformable
Any customary notation acceptable
Mixing domains (incl. meta)

Domains must be able to evolve without
limitations (structure and notation)

5. Common editing & groupware environment



Inside the Domain Workbench

public  CodeTable ()

rgcod =new Araylist ()

public  ArayList  rgcod ;
publicvoid Pass4(XCOD  xcod, int i ,NTE nte )

Console WriteLine ~ (P4:"+  xcod.ToString  ();
thisrgcodAdd  (newMICOP( xcod , i, nte ));

publicMICOP ~ MicopLast (.

fetum(MICOP)  thisrgeod [ thisrgeodCount - 1]

b
1{

D D .D D G ener at or siscosromoion  (erodcon - 1y
b

Projection

publicvoid  Px()

Console WriteLine  (‘Producedcode”);

it i =0
foreach  (MICOP micop in thisrgcod )

Console.witeline (04} \t{1, -14)\t@2} \t(3F.
i+

micopxcodT
asting 0,

micopi

micopnte==
il micopteTosting )
)

Projectional Intentional |
editor Tree




Intentional Tree

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

returna = b / (c + 1);

A Versioned
Code Domain Schema
Storage C fjefAssign...
A Separated [0 .
f Def Div...
concerns I_]E
B

G




Projectional editing

A Separates underlying representation from notation
(syntax)
A Works in two directions: output and editing

A Special selections that take tree structure into
account

A Large number of notations for:
I matching existing notations
I multi-domain
I ambiguity resolving
I domain evolution
A Can also edit Programs, Schema, Generators






Example

 Electronics Domain

Intentional Domain Workbench

File

@ %

Edit Projection MNavigation

Search

Tox Dl e

Format Tools Tribotlang Robo Workbench Beta CL1 Team

ElectronicsWorkbench x} RoboWorkbench % | RoboWorkbenchExamples ® | MixedDomains * %

35.wl |

Table of Contents x|

/i

cllprogram Electronics 4 :

B domaindef Electronic
B def Circuit
includefield o
fielddef frequ
B def Series Circui
includefield n
B def Parallel Circ
includefield n
typedef Circuit E
typedef Volts
typedef Emps
typedef Chms
typedef Henrys
typedef Farads
typedef Hertz
fielddef fTreelik
B domaindef Math
B def Complex
fielddef r
fielddef i
B domaindef Electronic
fielddef fCn
fielddef impedanc
fielddef woltage
fielddef current
domaindef Electronic
B class Helpers
procedure
procedure
procedure
procedure
procedure

Invalid
RgbookE
FRootCi
BitmapF
Descend ™

B instance Examplel =
{ 3
Circuit 1
Electronics Kaleidoscope
— Electronics Circuit
1 Electronics Parts List
( Electronics Treelike
Toggle Switch
}
B instance
{
}

J*BEn BLC circuit (also known as a resonant circuit, or LCR
circuit) is an electrical circuit consisting of a resistor (R), an
inductor (L), and a capacitor (C)}, connected in series or in parallel. This

configuration forms a harmonic oscillator. See http://en.wikipedia.org/wiki/ _

T i ek f

tuned circuit,

Series Circuit* main » Switch : Crown Basic




Example: Robot Domain

Intentional Domain Workbench @@u

File Edit Projection Mavigation Search Format Tools Tribotlang Robo Workbench Beta CL1I Team

@er 2o xDé&E*e

. ElectronicsWorkbench % i RoboWorkbench x/l/RoboWorkbench-' pl x}' MixedD ins* %
11wl x|
Table of Contents %| /A|||
roboprog h E STartup A
task {
task cTouch = 0;
task S ”"‘ /]
tribotprog ”5 Tl
task |C li
power 50
fReverse
time
} =
condition actions
true output  [Leff
power |50
fReverse |l
touchh Turn({Left, Z0)
cTouch++

ultrasound{unit: cm} < Far|Turn(53)
repeat ({30 - ultrasound{}) * 2)

{
o i
2
5
power 50
fReverse
time 20
}
}
B tribotprog FollowWall
{

outputLeft : C;
- outputRight : B; -

Folio » main » ReboProg: roboProgl : Crown Basic




Example: Actuarial Domain

Intentional Domain Workbench EL

File Edit Projection Mavigation Search Format Tools Beta CL1 Team

@ 2o XDDEFEF SO

 ElectronicsWerkbench % i RoboWorkbench % | RoboWorkbenchExamples ¥ | MixedDomains 8/NHI_CP5-25112008 * aq

Ve

D =v +—— € Dec(3 -
" 100 © (3)s

Implemented in ®H V94019 =
1

w-X
N =) D ., =7 Dec(3)
=0

q
B a 3.6 Contante waarde 1 leven/ 2 levens|
Dx +n
nEx = D 19 Dec(4)

1
ax=c'i -1 =21 Dec(3)

1
a =d -05 =22 Dec(3)

X X
g
. Nx_N:\:+n
axﬂ:T a23 Dec(3)
X
@5 =dg-05+05+E =25 Dec(3)
T
e = 4 BN(_ris) koopsommen?

1
B x 4.1.1 Ouderdomspensioen (OP)Y

Uitgesteld Ouderdomspensiocen:d

1

BN=(1+olr)*E __ . "¢ .. .mm SBNl Dec(3)g
1

Uitkerend Ouderdomspensicen:d

Mo selection Basic Magnus




Example: Mixing Domains

Robotics + Electronics + Actuarial

Intentional Domain Workbench @ﬂlﬂ

File Edit Projection Mavigation Search Format Tools Tribotlang Robo Workbench Beta CL1 Team
@ P eXx Dl &
EI.ectmni(sWorkbenchx| RoboWorkbenchxl RoboWorkbenchExampl x/“' 4D i *x] PW.Actuarial %
6wl * %]
Tal /Al
T e =3 A
sensors: 1. ;
light lighth
macros
{}
state
{}
startup
i}
condition actions
true output ||'A
B[
clv
——
power
Qlay
fReverse D
[time
= =
BN = (1 +olr) x \E, . Qe omm] BDA > Lighea ot AT
O]
E )
power 30
fReverse

Series Circuit* main v Switch : Crown Basic Magnus




Case Study: Pension Systems

A Pension Systems in Netherlands (Capgemini)

I Very complex: constantly changing domain knowledge,
10006s rules, 100, 0000s covere
of calculation rules and i ndiywv

I Business pressure to accelerate innovation, transparency of
calculations, correctness, globalization, cost cutting

A Domain Experts:

I Before: consultants to programmers

I After: Pension Workbench users, expressing what they think
IS Important, in a format of their choosing



Pension Workbench

A Integrated Specification and Design Environment for Pension Systems

A Matches fitraditional o notation, but
processable

i Pension experts record pension knowledge in their notations and
terminology

A Target Architectures: Java/SOA, SAP, Rules Engine
Old spreadsheet PenS|on Workbench
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Pension Workbench Domains

Actuarial formulas Pension Rules
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