
Other Programming Languages/Targets

C++ Code
...
int[] mem;
int[] params;
bool zf;
...
void procedure_0() {

a0: push(mem[0]); goto a1;
a1: zf = mem[0] > params[0]; goto a2;
a2: zf = mem[0] > params[0]; goto a3;
a3: zf = mem[0] > params[0]; goto a4;
a4: params[0] = mem[0]; goto a5;
a5: send(); goto a0;
a6:;

...
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Genetic
Programming

function_0:

function_1:

0: broadcast {type=2}
1: l[8] = id
2: l[7] = l[8] and 2
3: push l[7]
4: broadcast {type=1}
5: push l[0

0: l[8] = id
1: l[7] = l[7] * l[8]
2: l[8] = compare l[7] with 17
3: if(l[8]:!below) goto +4
4: broadcast {type=2}
5: l[7] = l[7] + 1
6: goto -4
7: cs
8: push l[6]
9: call 2
10: l[8] = pop
11: call 2
12: l[11] = pop
13: call 2
14: l[13] = pop
15: call 2
16: l[14] = pop
17: l[12] = l[13] + l[14]
18: l[10] = l[11] / l[12]

...

function_0

function_1

{
broadcast {type=-1486832978}
broadcast {type=-633384784} ((id & 2))
}

{
for ([-1875320845] * id) [below] 17 {

broadcast {type=105652715} }

return function_-384584040([1036909899],
(function_-261531025([-1969452418]) - ((

decl LOCAL_GLOBAL:-1411594749

...

while(-79) {
while((mem[1]<=mem[0])) {
SEND_WORD mem[0]
SEND_MESSAGE
while(HAS_WORD) {
mem[1]=RECEIVE_WORD
}

}
mem[0]=mem[1]
}
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Tree-based/Integer String Mix GP
(Proactive Aggreation Protocols)

Tree-based GP for
High Level Language - GP

Tree-based GP of High-Causality Language with Tree-Linear-Mapping

Linear Genetic Programming

Rule-based Genetic Programming (High Causality)

procedure_0
0: push mem[0]
1: some useless operations used

2: to delay and, as a consequence,

3: reduce transmissions in the
4: simulated/evaluated time span

5: send
6: goto 0

procedure_1
0: zf = (mem[-1] < mem[0])

2: xchg mem[-1], mem[0]
1: if zf then goto 3 //exit

GPM

MOF Script Transformation to C++

Other Transformation Languages and
Tools: for example JET, ATL, QVT, AndroMDA

static void %>proc.name<%() {
int ip;// always here
for (ip = %>self.getFirstNodeID(proc)<%; ip

< %>ConsideredNodes<%;
) {

Common Output Gateway: XMIWriter

MOF Script Transformation to Java

public void %>proc.name<%() {
int ip;// always here
for (ip = %>self.getFirstNodeID(proc)<%; ip

< %>ConsideredNodes<%;
) {
switch (ip) {%>
ConsideredNodes->forEach(n){
var caseID: Integer = 0
var currentNode:inmdl.ActivityNode
currentNode = procedureInfo.get(proc)

.get(caseID)
'\n\t\t\tcase 'caseID':{'
if(currentNode.name.trim().equals("
...

public class Node2 {
private final int[] mem;
private int[] params;
private boolean zf;

...
public void procedure_1() {
int ip;
for (ip = 0; ip < 3;) {
switch (ip) {
case 0: { zf = params[0] < mem[0];

ip = 1;
break; }

case 1: { if (zf) ip = 3;
else ip = 2;

...

Java Code

<?xml version="1.0" encoding="UTF-8"?>
<XMI xmi.version="1.2" xmlns:UML="org.omg.xmi.namespace.UML"

xmlns:UML2="org.omg.xmi.namespace.UML2">
<XMI.content>
<UML:Model xmi.id="id0" name="ActivityModel">
<UML:Namespace.ownedElement>
<UML:Collaboration xmi.id="id1" name="Collaboration">
<UML2:BehavioredClassifier.ownedBehavior>
<UML2:Activity xmi.id="id2" name="procedure_0">
<UML2:Activity.edge>
<UML2:ActivityEdge xmi.id="id2d">
<UML2:ActivityEdge.target>
<UML2:CallAction xmi.idref="id10"/>

...

XMI Export

- general API for producing XMI output
- provides means for serializing

arithmetic operations, data types

- extensible with for example communication primitives
- simple modularization
- SAX-like XMI output writer
- Set of UML-objects on top of that writer

�

�

�

control flow structuring elements
global and local variables, stack

current: simple test variant
future: a general re-implementation, possible using EMF

procedure_0

start

push(mem[0])

send

zf mem[0] params[0]= >

(useless)

zf mem[0] params[0]= >

(useless)

zf mem[0] params[0]= >

(useless)
params[0] mem[0]=

(useless)

callInterrupt :

procedure_1MessageReceived

end

callMain :

procedure_0

start

UML Model

- can be integrated into Application models

Genetic Programming meets Model-Driven Development

Thomas Weise, Michael Zapf, Mohammad Ullah Khan, Kurt Geihs

DGPF-Project: http://dgpf.sourceforge.net/
sigoa-Project: http://www.sigoa.org/
Electronic Book: http://www.it-weise.de/projects/book.pdf
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