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Π = (V, µ, w,R)

ù [>?(MB? G


 V = {geneR, geneL, R, A, P, L, S, r, l, s}
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 w = geneRgeneL
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 R = {r1, · · · , r18}
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r1 : geneR −→ geneR + r

r2 : r −→ λ

r3 : r −→ r + R

r4 : P −→ P + r

r5 : R + A −→ P

r6 : P −→ R + A

r7 : P −→ P + s

r8 : s −→ λ

r9 : S −→ λ

r10 : s −→ s + S

r11 : P −→ P + l

r12 : l −→ l + L

r13 : l −→ λ

r14 : geneL −→ geneL + l

r15 : L −→ λ

r16 : L −→ L + A

r17 : A −→ λ

r18 : R −→ λ
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= r0 Fr2

= kr

Fr3
= k1 Fr4

= Vr

Kr+P

Fr5
= kRA Fr6

= kP

Fr7
= Vs

Ks+P
Fr8

= ks

Fr9
= k4 Fr10

= kS

Fr11
= Vl

(Kl+P )·(KS+S) Fr12
= k3

Fr13
= kl Fr14

= l0
Fr15

= kL Fr16
= k2

Fr17
= kA Fr18

= kR
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kRA = 10 kP = 2
kR = 5 k1 = 1
k2 = 1 kA = 1
k3 = 1 kL = 1
k4 = 1 kS = 1
Vs = 1 Ks = 1
ks = 0.5 Vr = 1
Kr = 1 kr = 1
r0 = 1 Vl = 1
Kl = 1 kl = 1
l0 = 1 KS = 1
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mnydrsgn£��4] � a(_n_ObfiuaAqPµ
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58H>H>MB:O5O9`[ ��� �>; � ��� ;`< ýG7258I&369(5 õ =0MB:Jø25Jø>3 õ 36@fôB3D9
= EGý«@Pô¶?AI&@�5 õ QJ:JMB3°ô¶[>I � � � � :JM�ô¶[>?ÉX ñ>õ ôB3 ÷9C:JI&H25JMPôBI&?(7nôB5 õ Z\3 õDõ ?u@PH>3D? ����M � /��d7�5JW>W«3°ô¶3D:J7 ; ô¶[>36@
I&:GW>? õ 36@j9C:OI�H õ ?(ô¶? õ ý�W«MB3��J?(7�øGý�ô¶[2?@P?(ô0:8öVW>3 �¤?(MB?(7nô¶365 õ ?Aÿ ñ 5hôB3°:O72@j587FW�3D7�@P:OI�?�9A5J@¶?A@
3°ô03D@
7>:Jô �J?AM¶ý�ø>3D: õ :JQO3D9A5 õDõ ý!5O9(9 ñ MB58ô¶?O/
R :JM¡?Cú>58I&H õ ? ; 3D7%ô¶[2?!9(5J@¶?�:8ö rsaL

I�T K 2�H>MB:GW ñ 9�ôB3°:O7 ; ù [>?A7ãW«3 �¤?(MB?(7nô�ö�MB:JI#:8ôB[>?(M
I&T K 2¡@NH2M¶:«W ñ 9Cô¶3D:J72@ ; 3xô�W«:G?A@\7>:JôN@¶[>: ù 587Gý%ø25O@¶5 õ M`5hôB?�H>MB:«W ñ 9�ôB3°:O7�/¤Xà:JMB?(:��O?(M ; 3°ôW«:G?A@072:8ôp9(:J72@¶3DW>?(MjôB[>?�ø>3D72W«3D7>Q!:JöVôB[>?�ôBMB5J72@B9CMB3°H«ôB3°:O7�öÅ5J9�ôB:JMjôB:�ô¶[2?¡58H>H2M¶:OH>M¶365hôB?�QJ?A7>?
@P3°ô¶?�7>?u9C?u@¶@B58MBý�ô¶:Ý@PôB58M¶ô�ô¶[>?NôBMB5J72@B9CMB3°H«ôB3°:O7áH>MB:«9C?u@¶@4:8ö�ô¶[2? <�K 2�3°7nôB:ÈôB[>?�I�T K 2�/

þ�[>?�ö�:OM¶I�5 õ W«?A@B9CMB3DH«ô¶3D:J7�:Jö�ô¶[>?\W«?Cô`583 õ ?uW�= @¶ý«@fôB?(I I&:GW>? õ :8ö�=É@¶? ñ W>:JI&:J725O@Éÿ ñ : ÷
M ñ I#@P?A72@P3D7>Q&36@�ô¶[>?Nö�: õ°õ : ù 3D7>Q0G

Π = (V, µ, w,R)

ù [>?(MB? G


 V = {Vfr, lasR, Vfr.lasR, mlasR, LasR, 3OHSL, LasR.3OHSL,

LasR.30HSL.lasR, lasI, LasR.30HSL.lasI, mlasI, LasI,

rsaL, LasR.3OHSL.rsaL, mrsaL, RsaL, RsaL.lasI}
3D@�ô¶[>?!5 õ H>[F58øV?Cô	�


 µ = [ ]0
36@Nô¶[>?�I&?AI�ø>M`587>?�@Pô¶M ñ 9�ô ñ MB? G�@¶3°729(? ù ?�5JW2W«M¶?u@¶@�ôB[>?Ý@P3D7>Q õ ?&ø25O9�ô¶?AM¶3 ñ I9(5O@P? ; 3xô¡9(:J7nôB5J3°72@pôB[>?!9C? õ°õDñ>õ 58M�I&?(IÈø>MB5J7>?N:J7 õ ý��


 w = Vfrn lasR lasI rsaL
36@&ôB[>?ã3D7>3xôB3D5 õ 9C:O7+
2Q ñ MB58ô¶3D:J7 ô¶[258ôá9C:OI�H2M¶36@P?u@

:J7 õ ý ô¶[2?óôB[>MB?(? QJ?(72?A@�5872W ô¶[>?�H>MB:8ôB?(3D7
Vfr

ô¶[258ô�36@�7>?(?uW«?AWÙô¶: 3°723xôB3D58ô¶? ô¶[>?
ô¶M`5872@B9CMB3DH«ô¶3D:J7�5872W%@¶[>: ñ>õ W�øF?�3D7>3°ô¶365 õ 3D@¶?AW ù 3°ô¶[à5�[>3°QO[�5JI&: ñ 7nô n ∈ N

�


 R = {r1, · · · , r28}
36@4ô¶[2?!@P?(ô�:8ö�ôB[>?�M ñ>õ ?u@&G

r1 : Vfr + lasR
k1−→ Vfr.lasR + Vfr

r2 : Vfr.lasR
k2−→ lasR

r3 : Vfr.lasR
k3−→ Vfr.lasR + mlasR

r4 : mlasR
k4−→ λ

r5 : mlasR
k5−→ LasR + mlasR

r6 : LasR
k6−→ λ

r7 : LasR + 3OHSL
k7−→ LasR.3OHSL

r8 : LasR.3OHSL
k8−→ LasR + 3OHSL

r9 : 3OHSL
k9−→ λ

r10 : LasR.3OHSL + lasR
k10−→ LasR.3OHSL.lasR

r11 : LasR.3OHSL.lasR
k11−→ LasR.3OHSL + lasR

r12 : LasR.3OHSL.lasR
k12−→ LasR.3OHSL.lasR + mlasR

r13 : LasR.3OHSL + lasI
k13−→ LasR.3OHSL.lasI
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r14 : LasR.3OHSL.lasI
k14−→ LasR.3OHSL + lasI

r15 : LasR.3OHSL.lasI
k15−→ LasR.3OHSL.lasI + mlasI

r16 : mlasI
k16−→ λ

r17 : mlasI
k17−→ LasI + mlasI

r18 : LasI
k18−→ λ

r19 : LasI
k19−→ LasI + 3OHSL

r20 : LasR.3OHSL + rsaL
k20−→ LasR.3OHSL.rsaL

r21 : LasR.3OHSL.rsaL
k21−→ LasR.3OHSL + rsaL

r22 : LasR.3OHSL.rsaL
k22−→ LasR.3OHSL.rsaL + mrsaL

r23 : mrsaL
k23−→ λ

r24 : mrsaL
k24−→ RsaL + mrsaL

r25 : RsaL
k25−→ λ

r26 : RsaL + lasI
k26−→ RsaL.lasI

r27 : RsaL.lasI
k27−→ RsaL + lasI

r28 : RsaL.lasI
k28−→ RsaL.lasI + mlasI

ù [>?(MB? ki
; ö�:JM i = 1, · · · , 28 ; 3D@pô¶[2?\M`5hôB?�9(:J72@PôB5J7Oô�5J@B@¶:G9(3D58ô¶?uW ù 3xôB[ÝôB[>? i

ôB[áM ñ>õ ?J/
þ�[>3D@%@¶ý«@fôB?(I+36@àW«?(H>369�ôB?AWÙ3°7 R 3°Q ñ M¶? 
 ù [>?(MB? 7 ñ IÈøF?AMB@�7>?(únô%ôB: 5JM¶MB: ù @ÝMB?Cö�?AMáôB:ô¶[>?Ý9(:JMBM¶?u@PHV:J72W>3°7>Q�M ñ2õ ?u@(/ K :Jô¶?&ôB[25hô!58MBMB: ù @ ù 3°ô¶[ ô ù :�7 ñ IÈøF?AMB@�W«?A7>:8ôB?&M¶?��J?(M`@¶3°ø õ ?M¶?u5J9�ôB3°:O72@4I&:GW>? õDõ ?uW�3D7�ô¶[>?�=å@¶ý«@fôB?(I
W«?u@¶9(M¶3DH«ôB3°:O7 ù 3°ô¶[�ô ù :&W>3D@Pô¶3D729�ô�M ñ>õ ?A@A/
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lasI
QJ?A7>? ; õ ?A5JW2@0ôB:�ôB[>?\ö�:JMBI&58ô¶3D:J7Ý:Jö�ô¶[2?N9(:JI&H õ ?Cú

LasR.3OHSL ; ôB[>?�MB?(I�583D7>3D7>Q�HF58M¶ô
:JöFôB[>?�I&:«W«? õ ö�: õ°õ : ù @
5N@P3DI&3 õ 58M0W«?AM¶3��h5hôB3°:O7�/8þ�[>?H>M¶:«W ñ 9�ô¶3D:J7%:Jö
LasI

I�T K 2 H
mlasI

J�9(5J7�øV?�W«:O7>?�3D7�ô ù : ù 5�ýG@�W«?AHF?A72W«3D7>QÝ:O7�ôB[>?ô¶M`5872@B9CMB3°H>ô¶3D:J7�öÅ5J9�ôB:JM�øV: ñ 7FW�ô¶:&ô¶[2?
lasI

QJ?(72?J/ �d7�öÅ5J9Cô ; ù [>?(7 LasR.3OHSL
ø23°72W2@

ô¶:�ôB[>?¡QO?(7>?
lasI

H�M ñ>õ ?
r13

J ; 3xô�5J9�ôB3��h58ô¶?A@0ô¶[>?¡ô¶M`5872@B9CMB3DH«ô¶3D:J7&:8ö lasI
QO?(7>?�3°7nôB:

mlasII&T K 2 HÅM ñ2õ ?
r15

J ù 3°ô¶[ó5&MB58ô¶? k15
/Fþ�[2?

RsaL
H>MB:8ôB?(3D7ã9(587%ø>3D72W%ôB:�ô¶[2?

lasI
QO?(7>?

5J@ ù ? õDõ H�M ñ>õ ? r26
J ; ø ñ ôÝ3°7 ôB[>3D@á9(5J@¶? ; ôB[>?ã@¶5JI&?�ôBMB5J72@B9CMB3°H«ôB3°:O7 HÅI�:«W«? õ°õ ?AW øGýäM ñ>õ ?

r28
J�[25O@�W«3 �¤?(MB?(7nô�M`5hô¶?

k28
/�EG3D729C?&ôB[>?&ø>3°: õ :OQJýà:JöÉô¶[2?�H2M¶:«9C?u@¶@�ôB? õDõ @ ñ @�ô¶[258ô

RsaLH>M¶:Jô¶?A3°7ó3°7>[23°ø>3°ôB@\ôB[>?�I&T K 2 H>MB:GW ñ 9�ôB3°:O7 ; ù ?&5JW>Wãô¶[>?�9(:J72@Pô¶M`583D7nô¡ô¶[F5hô k28 � k15
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− no data types
− no problem specific representation
− no parameters

Generic Evolutionary Engine ResultsSpecialised Evolutionary Engine

problem−specific

Web−based execution moduleWeb−based configuration module

− data type representation and bounds
− evaluation module ("plug−in")
− evolutionary engine parameters

Evaluation module

XML Java servlet
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ŷ(t′j)
ôB[25hô

stgt
ù : ñ>õ W�ôB5��J?�5hô t′j

/ K :8ôB?Nô¶[258ô�ô¶[>?�:O7 õ ý�HF:O3°7nô�3D7ô¶3DI�?NôB[25hô�36@�Q ñ 5JMB5J7nô¶?(?uW�ôB:�I�58ôB9`[�3°7�øF:Jô¶[�ô¶3DI&?!@P?AM¶3D?A@436@
t0
; @¶: ù ?�9(5J7�:Oø«ôB5J3°7�ô¶[2?3°72W>?Cú

k = b
t′j − t0

ε
c.

/å3xôB[�ôB[>?�3D72W«?Cú
k ù ?�9(5J7�3D7nô¶?AM¶HV: õ 5hôB? stgt

øV?Cô ù ?(?A7�ô¶[>?NôB3°I&?!@Pô¶?(HF@ tk
5J72W

tk+1
G



���u­ ��ËG§¨r°a(gnq`i��������	�

q =
y(tk+1)− y(tk)

εô¶[258ô�3D@�ôB[>?�@ õ :OHF?�:Jö¨ôB[>?!@¶?(QJI&?A7Oô�:Jö õ 3D7>?Nô¶[258ô¡M ñ 72@�øV?Cô ù ?(?A7�HV:J3D7nôB@ (tk, y(tk))
5J72W

(tk+1, y(tk+1))
/!/å3xôB[

q ù ?!9A587�3°7nôB?(MBHF: õ 58ô¶?\ô¶[>?
�h5 õ°ñ ?N:Jö
stgt

58ô�ô¶3DI�?
t′j
ù 3°ô¶[
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