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1 Process description

The application of Generalized net (GN; see, e.g. [1]) to the discrete part manufacturing
process of CMOS integrated circuit wafers modeling is presented. The chosen CMOS tech-
nology process with one metal and one poly-silicon layer was used in the clean room of a
Bulgarian-French JV Silway Semiconductors.

The presented GN - model describes all process phases, in particular - all possible reworks,
i.e. cycles of operations in it, caused by the unsatisfied result of their application. These
results are checked, using test measurements, after execution of each operation.

GN - model takes also into account the load of the corresponding equipment, thus in-
formation about bottle necks in the process can be obtained and respective requirements to
the equipment throughput can be defined. The model thus built will make possible decision
making concerning the next stages of technology equipment upgrading. It will help to build
in future an integrated information-controlling system for the processes in the company’s
clean room, which will increase the effectiveness of the clean room operation by supply-
ing real time information about the state and loading of the equipment, as well as for the
feedback on them and the tuning of their operation.

The GN-model described below reflects the whole process. It is of the type of reduced
GN, because a great part of the additional GN-components are missing. Its dynamic ele-
ments (GN-tokens) correspond to the separate silicon wafers on which are produced CMOS
integrated circuits.

The tokens’ characteristics are only the duration of the different operations, to which are
subjected these wafers and the result of these operations (“good”, “rejected”, “repairable”).
The aim of the model is to stimulate the real process and that’s why it does not have global
or local time components. Having in mind its considerable linearity and the comparative
simplicity of its feedbacks, no positions and transitions priorities were introduced, and as
its tokens are equal they also do not have priorities. The predicates of the transitions are
also of one and the same type. As the model is of a simulation character they are all of the
type “R > const”, where R is a random function, and const is a previously set constant. As
far as the concrete values of each constant and the duration of each process, set as tokens
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characteristics, are part of the company’s data for the process modeled, here they are given
with approximate values (for the predicates of the transitions) or are omitted (the token’s
characteristics).

The CMOS integrated circuits production technology process functioning can be simu-
lated on the basis of the GN-model. As a result of the separate simulations information is
received about the way the modeling process is going on, the bottlenecks in it, the dura-
tion of work and inactivity of each processing device, the dimensions of the queues, formed
in from of these devices, the number of successfully processed wafers with CMOS ICs, the
number of rejected wafers and the number of repaired (reworked) wafers.

2 GN-model

In its final appearance the GN-model contains 292 transitions, described below. The posi-
tions are of several types:
- positions standing for real devices - marked with the letters D, E. ..., Z (their detailed de-
scription is company’s confidential information and for that reason it is not given here);
- positions standing for the fact, that some of the details have to be rejected (discarded) -
they are marked with the letter B
- positions standing for the real devices for secondary operation of the rejected CMOS IC
wafers, subject to repairing - marked with the letter C'
- positions needed for the semantic completeness of the GN-model (virtual positions) -
marked with the letter A.

The positions of the different types are indexed, and the numbering goes upwards ac-
cording to the transitions numbering.

The GN-transitions have the following forms.

Dy, By
Do YD007D01 YDOO ,B1

Zy =<A{Dg, A1, Az, A3}, {Do1, B1}, A | true  false >,
Ag true false
Az true false

where
YDy .00y = “Random < 0.907,
Ybor,B: = “0.90 < Random < 1.0”.

Zo =< 1D Doy, A, B
2 { 01}7{ 02, 411, 2}7 Dy | YD01,D02 YD01,A1 YDMJB2
where
YDo1.00s = “Random < 0.90”,
Ypoy4, = “0.90 < Random < 0.95”,
Ypo,.B, = “0.95 < Random”.
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Ch As

Dgs | Y] Y,
Z3 =< {DOQ, A5, AG}; {Dgg, B37 Cl; A2}’ A052 ?7(12111[6)03 fP;;{;B:

Ag | true  false

where

YDgs.0es = “Random < 0.857,
YD02733 = “0.85 < Random < 0.907’7
YDgs.cr = “0.9 < Random < 0.95”,
YDes.n, = “0.95 < Random”.

B4 Ag

YDoz,CH YDOQ,AQ
false  false
false  false

Ay

Z4 =< {Cl, A4}, {B4, Ai’n A4}

where

Ye,.B, = “Random < 0.107,

“0.1 < Random < 0.557,
“0.55 < Random” .

YC’l,As
YCl,A4

| A5 Oy

9
Cl | Y01 ,B4 YCl ,AS YCl ,A4

Bs Doy

Zs =< {DOS’AS}’ {A57CQ’ B5>D04}? Do YD037A5 YDOB,CZ YDog,Bs YD03,D04 >,

Ag | false  false f

where

YDos.as = “Random < 0.05”,
YDos.co = “0.05 < Random < 0.107,
YDes.Bs = “0.10 < Random < 0.157,
YDys,00s = “0.15 < Random”.

Ag As

alse true

Bs

Zg =<{Cy, Az} {As, A7, B}, Ca| Yopa, Yeoa, Youms >,
A7 | Ya, 4, false Ya, p,

where

Ya. 4, = “Randomy < 0.907,

Yo,.4s = “Random; < 0.45”,

Y, 8y = “0.90 < Random,”,

YC27A7 = “0.45 < Rcmdom1 < 0.90”,
Yo, B, = “0.90 < Random,”.

Doy YD04,C3 YD04?B7 YD04?D05

Z7 =< {Dou,Cy, A10},{C5, Br, Dos}, Cs | false  false
Cy | false false
Ao | false  false

where
Ybos.cs = “Random < 0.057,
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YDos.B. = “0.05 < Random < 0.10”,
YDos,Dos = “0.10 < Random”.

AS B8 AQ
Z8 :< {037 A9}7 {A87 BS? A9}7 C?) YC37A8 YCg,Bg YCB,AQ >7
AQ YAQ,As YAQ,BS fCLlSS

where

Ya, 45 = “Randomy < 0.057,

Yoy 4 = “Random; < 0.057,

Y4, 8, = “0.10 < Randoms,”,

Yo, B, = “0.05 < Random, < 0.107,
Yo, 4, = “0.10 < Random,”.

| Dy Cy
)
Dos | YDos.005  YDos.C

Zy =< {Dos},{Dos, Cs} >,
where

YDos.00s = “Random < 0.957,

YDpos,cu = “0.95 < Random”.

‘ AIO A11 Bg Dog

Dos | Y] Y, Y, Y,
Z1g =< {Dos, Az, Ais}, {Aro, Arr, By, Do}, Af: Jl‘?ﬁzslﬁem fl?szslﬁeu ;;;;ig [

Az | false  false  false true

where

YDos, A0 = “Random < 0.057,
YD 411 = “0.05 < Random < 0.107,
YDOS,B.@ = “0.10 < Random < 0.15”,
YDos,Dge = “0.15 < Random”.

D
Zlg =< {Dog}, {Dlo},m’ﬁ >

| A Bio Dy,

YD107A12 YD107310 YDlO»Dll >,
false  false true

Zyy =< {Dho, A14},{A12, B1o, D11}, D1
Ay

where
YDpio, 41, = “Random < 0.057,
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YDlo,Bm = “0.05 < Random < 0.10”,
YDpio.01, = “0.10 < Random”.

A A B D
715 =< { D}, {Aws, A, Bii, Dio} | 1 14 1 12

Y
D14 | YD147A13 YD147A14 YD14,B]_1 YD147D12

where

YD,4.4s = “Random < 0.057,
Ypiaa, = “0.05 < Random < 0.107,
Ypi.B, = “0.10 < Random < 0.207,
Yp,,. 01, = “0.20 < Random”.

D
Lo =< {Dic}, (D) - >

| Ass By D5

YD147A15 YD14,312 YD147D15 >,
false  false true

Zyg =< {D4, A16},{A15, B1a, D15}, D1y
A

where

Ypyiai = “Random < 0.057,
Ypu.B, = “0.05 < Random < 0.107,
Ypi..ps = “0.10 < Random”.

- | B3 D¢ A
Z1g =< A{Dis},{B13, D1s, Ass}, D5 | YDisBis YDis.Die  YDis Avg

where
Yp.s,B; = “Random < 0.057,
YD15,D16 = “0.05 < Random < 0.95”,

Yp,s.4,6 = “0.95 < Random™.
By Dy
D16 YD167BI4 YD167D17
Zoyy =< {Dig, Ar7, A1s, Ao}, {Bia, D1z}, Aiz | false true >,
Aig | false true
A | false true
where

Ypis.B1s = “Random < 0.057,
Yp,o.0:» = “0.05 < Random”.

| BlS D18 A17
)
D17 | YD177315 YD177D18 YD17,A17

Ly =< {D17}; {3157D18;A17}
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where

Ypy. B = “Random < 0.057,
YD17,D18 = “0.05 < Random < 0.95”,
YD17,A17 — “0-95 S RandOm”.

Asg Cs Big Dy

Dis | Y, Ypises Vi Yp,
oy =< Dy A, A} (i, o B D), % [T Yoocs Yo Yo

Aoy | false  false  false true

where

YDpig, 415 = “Random < 0.057,
YD = “0.05 < Random < 0.10”,
Ypis.Bie = “0.10 < Random < 0.157,
Yp,s.01e = “0.15 < Random”.

Aqg Bi7 Asg

Zoaz =< {C5}, {Arg, Bi7, Ay}, Cs ‘ Yoo a,e Yoo, Yooa
5,A19 5,517 5720

>

where

Yoo 4, = “Random < 0.457,

Yo, B, = “0.45 < Random < 0.557,
Yo, Ay = “0.55 < Random”.

A B D
Zyy =< { Do}, {Aa1, Bis, Do} | 21 18 20

>
) )
Dig | YDlg,Azl YD19,Bls YD197D20

where

Ypio.Ay = “Random < 0.057,
YDio.B1s = “0.05 < Random < 0.107,
YD1o.00o = “0.10 < Random”.

Cs By Fos
Dag YD207C€\ YD207319 YD207F03

Zos =< {Dap, Cs, Aoz, Aas}, {Cs, Big, Foz}, Cs | Yes.co YosBro Yoo Rz >
Ago | false  false true
Aoz | false  false true

where

Yp,.co = “Random; < 0.057,

Yeoo,.c6 = “Randomy < 0.107,

YDso.816 = “0.05 < Random, < 0.10”,
Yes. 810 = “0.10 < Randomy < 0.157,
Yoo ios = “0.10 < Random,”,

Yoo rs = “0.15 < Randoms”.
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| Ago Cr Bag Fog
Fos | Y) Y, Y, Y,
Zas =< {Fos, Asg, Ass}h { A, Cr, Buo, Foa}, ™ |7tz e =i i
Ags | false  false  false true

where
Y. 40 = “Random < 0.057,
Yr.cr = “0.05 < Random < 0.107,
Yry.B,0 = “0.10 < Random < 0.157,
Y., = “0.15 < Random”.

A A B

Zor =< {Cr},{Ass, Ass, Bar }, o Ve Qj o 2;1 7 2; >,
75,4123 754124 7,D21
where
Yoo 4., = “0.45 < Random < 0.557,
Yo, 4, = “Random < 0.457,
Yo, B,y = “0.55 < Random”.
Cs Bay Fos
F04 YFO47C8 YF047B22 YF047F05
Zag =< {Fou, Cy, Asg, Aor},{Cs, Bz, Fos}, Co | false  false true >,

Agg | true  false  false

Agr | false  false true
where
Yr,cs = “Random < 0.057,
Yr..B,, = “0.05 < Random < 0.107,
Yro..ms = “0.10 < Random”.

Fos &
Zag =< {Fus},{Fos, Co}, Fos I Yo Vi o >
05,106 05,“9
where
Y. ms = “Random < 0.907,
Yrs.co = “0.90 < Random”.
_ Ags Age Bas
Z3o =< {Cs},{Ass, Asg, Bas}, Cs ‘ Youn Youin Yoo >,

where
Yoy, 4.5 = “Random < 0.457,
You, 406 = “0.45 < Random < 0.907,
Yeyg Boy = “0.90 < Random”.

Z31 =< {F067A28}>{F07}7 Fos
Aog

18

Y



FOB

Zgy =< {For}, {Fos}, For | true

_ | Ay Agg Bay Fia
Zs3 =< {Fos},{ Ao, Asg, Bag, Fia}, Fos | Yisdsr YrsAss YFosBos  YFos.Fio

where

Yrs. 45, = “0.05 < Random < 0.107,
Yrs. 405 = “Random < 0.057,
YFOS,B24 = “0.10 < Random < 0.15’7,
Yis. e = “0.15 < Random”.

Fis
true

Zgy =< {F12}, {F13}, 0

Zss =< {Fi13, Ao}, {F14}, Fi3 |true >.
Aqg | true
Agg Bos Fis

YF14,A29 YF14?BQE YF147F15 >,
falsefalse  true

Zss =< {Fia, Aso},{ A9, Bas, Fi5}, Fi4
Asp

where
YF14,A29 = “0.00 < Random < 0.05”,
YF14,B25 = “0.05 < Random < 0.10’7,

Yr,.ms = “0.10 < Random”.
F A B
Zsr =< {Fi5},{Fi6, As0, Bag } | 16 30 6
37 {Fi5}, {Fie, Aso, Bag } Fis | Yrsre Yrsdsy YFis.Ba
where
Yr, me = “Random < 0.907,
Vs a5 = “0.90 < Random < 0.95,
Yr. B = 0.95 < Random” .
| Fir Bog
Zgs =< {FIG’ A31}’ {F177 B27}’ Fig YF16,F17 YF167327 >,
Az | true  false
where
Yre.n, = “Random < 0.957,
Y8, = “0.95 < Random”.
A B F
Z39 =< {Fi7},{As1, Bag, Fo} | 31 28 0

)
Fiz | YF177A31 YF17,st YF177F20

where
Yr. 45 = “Random < 0.057,
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YF177BQS = “0.05 < Random < 0.10”,
Yr. e = “0.10 < Random”.

| Bayg Hy,
Fy | Y] Y)
Zao =< {F0, A, Ass}, { Bag, Hor }, Aj,(g) szolfég lgi’oib}c{m ’

Aszz | false true

where
Vi = “Random < 0.05”,
Y.t = “0.05 < Random”.

| Ho Bso Asg
)
HOl | YHOlvHOQ YHOlgBSO YH01,A32

Zy =< {Ho},{Hoz, B30, Az} >,
where

Yo, 1o = “Random < 0.9,

YHOLBSO = 0.9 < Random < 0.95”7

YH01,A32 — “0-95 S RandOm”.

C(10 B31 HO3
Hoo YHOQ,C’m YH027B:31 YH027H03

Z42 =< {HUQ,A34,A35,A36}, {Clg,Bgl,Hog}, A33 true false f&lS@ >,
Asy | false  false true
Asr | false  false true

where

Yitgs.cho = “0.00 < Random < 0.05”,
YHo,.85 = “0.05 < Random < 0.107,
Yo, 10s = “0.10 < Random” .

A A B
Zy3 =< {Cho},{As3, Az, Baa} | 33 34 2 S

)
010 ‘ Y0107A33 Y0107A34 Y0107B32

where

Y045 = “0.4 < Random < 0.90”,
Yor0.45s = “Random < 0.47,
Yoi0.B5s = “0.90 < Random”.

| B33 011 H04 A35

Hos YH037B33 YHog,Cll YH037H04 YHOB,A35
Aszr | false  false true false
Ass | false  false true false

Zyy =< {H037A377A38}> {B33,C11,H04>A35}7

where
Y3855 = “Random < 0.057,
YH03,011 = “0.05 < Random < 0.107,
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YH03,H04 = “0.10 < Random < 0.95”,
Yiys, 456 = “0.95 < Random”.

‘ A36 A37 B34

Z45 =< {Cll}’ {A367A377334}7 Cll ‘ YCllyASG Y0117A37 Y011,B34

>

where

Y0117A36 = “0.45 S Random < 0.90”,
Yo, 44, = “Random < 0.457,

Yo, By = “0.90 < Random”.

‘ 012 B35 HO5

Ho, YH04,012 YH047335 YH047H05 >
Asg | true false  false ’
Cis | false  false true

Zag =< {Hoa, Aso, C13}, {C12, Bss, Hos },

where

Yio,.0r, = “0.00 < Random < 0.05”,
YHou.B5 = “0.05 < Random < 0.107,
Yios 10s = “0.10 < Random” .

| Ass Asg Bsg
Zyr =< {Ch2, Aso}, {Ass, Az, Bas}, Cra | Yo, a5 YOinAse YO12.Bse >

Ay | false  false true
where
Y0127A38 - “0-45 S Random < 0.90”,
Yeu,.45 = “0.00 < Random < 0.457,
Yci,.B5s = “0.90 < Random”.
H C
Zss =< {Hos}, {Hos, C13} | oo B>

)
Hos | YHO&HOG YHos,Clza

where
Yy, 10y, = “Random < 0.907,
Yiys.05 = “0.90 < Random”.

H
Zso =< {Hor}, {HOS},TW% >

‘ H09 A4O A41 B35a

Zs1 =< {Hos, Asa}, {Hog, Aso, Aa1, Bssa}, Hos
Ay

YHOS,HOQ YHos,A40 YH087A41 YHO&BSSa, >,
true false  false false
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where

Yitgs,tige = “0.00 < Random < 0.85,
Yios.Aw = “0.85 < Random < 0.90”,
Yios, 40 = “0.90 < Random < 0.957,
Yios.Bsse = 0.95 < Random”.

H
Z52 =< {Hog}, {Hlo},m’ﬁ >

| Ap Bs7 His
YHlo,A42 YH107B‘37 YHlo,H15 >,

sz =< {H10>A43}, {A42,B:37,H15}, Hig

Ayz | false  false true
where
Yiro.Apn = “Random < 0.057,
Y085 = “0.05 < Random < 0.107,
Yi,o.ms = “0.10 < Random”.
Hig

Zsy =< {His5}, {His}, T Tirue

Ciy Bss Hyz
Hig YH16,014 YH16,338 YHlﬁ,Hw

Zss =< {Hi6, Asa, Ass, C15},{C14, Bss, Hi7}, Asa | true false  false >,
Ays | false  false true
Ci5 | false  false true

where

Y00 = “0.00 < Random < 0.05”,
Y, Bss = “0.05 < Random < 0.107,
Y, 1, = “0.10 < Random”.

‘ Ags Ayy Bsg

Poo = {014}’ {A43’ A447 ng}’ C(14 ‘ YC14,A43 YCl4,A44 YC14,B39

sz

where

Yo = “0.45 < Random < 0.907,
Yor,Au = “Random < 0.457,
Y4850 = “0.90 < Random”.

| Hig Cis

Z57 =<< {Hl7}7 {H187015}7 H17 | YH17,H18 YH177015

>

where
Y. ms = “Random < 0.95”,
Y,..00, = “0.95 < Random”.

Hig
Zsg =< {His, Ass}. {H1o}, His | true >.
Ayg | true
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H.
Zsg =< {Hio}, Uﬁo};ﬁ >

| Ass Hy By Agg

Zgo =< {Hax},{Aus, Ho1, Bao, Ass } Hy | Yiao.Ass Yoo Hor YHooBao Yoo A
where

Vit Ay = “0.95 < Random”,

Yi,0,446 = “Random < 0.057,

Yo, 15 = “0.05 < Random < 0.907,

YHzo,Bz;o = “0.90 < Random < 0.95”.

Hao
true

Z61 =< {H21}7 {HQQ}’ H21

Zgo =< {Haz, Asr},{Ha3}, Hoo |true >.
Aur | true

A H B
Zoz =< {Haz}, { Aur, Haa, Bar } | e = a

) >7
Hos | YH237A47 YH237H24 YH23,B41
where
Y4 4, = “0.00 < Random < 0.057,
Yips 11, = “0.05 < Random < 0.95”,
Yi,s,84 = “0.95 < Random”.
By Hys
Z =< H , B ,H ) | >7
64 {Hz4},{Ba2, Has} Ty | Vit 50 Yitowtin
where
Yi,, By = “Random < 0.057,
Yy, 10y = “0.05 < Random.
Hys | true
Zgs =< {Has, Ass, Aso}, {Hs6}, Aiz true
Ayg | true
H B A
Zgs =< {Hs6}, {Hsr, Bus, Ass} | 7 2 = >,

’ H36 | YH367H37 YH36,B43 YH36,A48
where

Yy, 105, = “Random < 0.97,

Y685 = 0.9 < Random < 0.957,

Yys,40s = “0.95 < Random”.

| Hss Baa Aug
Zor =< {H377 ASO}’ {H38’ B, A49}’ Hz7 | Yigr Hos  YHar,Ba  YHsr, A >
Augg true false false
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where

YH 37,H3s
YH 37,B44
Yu 37,449

where

YHss,H39 =

YH 38,845

YH38,A50 =

Zgyg =< {H39,A52>A53}, {A51,B46, H41}>

where

YH397A51
YH39,B46
YH39,H41

where

YH41,H42
YH417B47
YH41,A52

where

YH42 ,Has
YH42 ,Bas
YH42 ,As3

where

YH43 yHag
YH43 ,Bag
YH43 A5

= “Random < 0-9”7
= “0.9 < Random < 0.957,
= “0.95 < Random”.

| Hsy Bus Aso

Zog =< {H3s, As1}, {H3o, Bas, Aso}, Hzs | Yiss,fzo Yise.Bas  YHas,Aze >
As1| true  false  false

“Random < 0.9”,
“0.9 < Random < 0.95”,
“0.95 < Random”.

‘ A51 Bl Hy

Hsg YH39,A51 YH397346 YH39,H41
Aso | false  false true
Asz | false  false true

= “0.00 < Random < 0.05”,
= “0.05 < Random < 0.10”,
= “0.10 < Random” .

H B A
Zro =< {Hun},{Ha2, Bz, A5z} | = - »

>
, )
H41 | YH41,H42 YH41,B47 YH41,A52

= “Random < 0.97,
= “0.9 < Random < 0.95”,
= “0.95 < Random’”.

| Hy Bys Ass

Zn =< {Hua, Asa}, {Huaz, Bus, Asa}, Hao | Yotz YHinBis YHinAsy >
Asy | true  false  false

= “Random < 0.9”,
= “0.9 < Random < 0.957,
= “0.95 < Random”.

H 44 B49 A54

Zzy =< {Huz, Ass}, {Haa, Bag, Asa}, Huz | Yo my Y B YHisdse >
Ass | true  false  false

= “Random < 0-9”7
= “0.9 < Random < 0.957,
= “0.95 < Random”.
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where

YH447A55 -
YH44,BSO =
YH44,H46 =

where

Yy, 0 =
YH46,B51 =
YH46,A56 =

Z75

where

YH47,A57 =
YH47,B52 =
YH47,Mm =

where
YM017353 -
YMOLCIG =

Yator Moy =

YMOl,Ass =

where

YCI&AGO =
Y0167A59 =
Y0167B54 =

‘ Ass Bsg Hye
Hy | Y, Y, Y,
=< {Haa, Asg, As7}, {Ass, Bso, Hag }, A:Z ?27?55 ?27’550 IZﬁZZ%
Asr | false false true
“0.00 < Random < 0.05”,
“0.05 < Random < 0.107,
“0.10 < Random”.
Hyr Bs, Asg
Zoy =< {H, Hy7 Bs, A | >
74 { 46};{ 47, P51, 56}7 H46 | YH467H47 YH46,B51 YH467A56 )
“Random < 0.97,
“0.9 < Random < 0.957,
“0.95 < Random”.
‘ As7 Bss My,
Hy7 | Y, Y, Y,
=< {Huz, Ass, Aso}, { As7, B2, Mor }, A:; ;27[?@57 }Iglféz IZ?ZZOI
Asg | false false true
“0.0 < Random < 0.05”,
“0.05 < Random < 0.107,
“0.10 < Random’” .
Zze =< {Mo1, Aso, Ae1}, { Bss, Cie, Moz, Ass},
| Bss Cie Moy, Asg
Mo YM017353 YM01,C16 YMOLMOQ YM()LAss
Ago | false true false false ’
Ag1 | false false false true
“Random < 0.05”,
“0.05 < Random < 0.107,
“0.10 < Random < 0.957,
“0.95 < Random”.
A A B
L =< {C Asg, Ago, B ‘ 59 60 CLEEN
7 { 16},{ 595 4160, 54}7 016 ‘ YCw,ASg YC’167A60 Y016,B54 )

“Random < 0.457,
“0.45 < Random < 0.90”,
“0.90 < Random”.
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017 B55 M03
Mo YMOQ,C'N YMOQ,Bs5 YMOQ,M03

Ly =< {M027 A627 0187 A64}, {017, Bss, Mgg}, A62 fCLlS@ false true >,
Ags | true false false
Cis | false false true

where

Yitgecrr = 0.0 < Random < 0.107,
YM02,B55 = “0.10 < Random < 0.20”7
Ytoe. s = “0.20 < Random”.

A61 A62 BSG
Z79 =< {017}7{A617A627B56}7 Cl? Y017,A61 YC’17,A62 YCl7,B56 >,

Ay | false  false true
where
Yo, 46 = “0.0 < Random < 0.457,
Yo, 46, = “0.45 < Random < 0.907,
Yei. B = “0.90 < Random”.
M, C
Zso =< {Mos}, {Mos, Cis}, | Mo LB
%0 { 03} { o 18} Mos ‘ YM03,M04 YM()37018
where
YM037M’04 = “Random < 0.95”,
Ytgs,cs = “0.95 < Random”.
M,
Zgg =< {Mos}, {MOG}ym% >
‘ Moz Ass Agy Bsr
Zgz =< { Mo}, { Moz, Aes, Aes, Bsr}, Mos | Yaree,n0r  Yados.As  YMog,Ass  YMosBsr >
Ay true false false false

where

Yo, 46 = 0.0 < Random < 0.057,
Ytps,46, = “0.05 < Random < 0.107,
Ytos,85» = “0.10 < Random < 0.207,
Ytgs. e, = “0.20 < Random”.

M,
D == {MO*’{M%LW -
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| Mo Bsg Ags
Z86 =< {M097A66}7{M107B587A65}a M09 YM09J\410 YM09,B58 YM09,A65 >,

Ags true false false
where
Yoo, 000 = “Random < 0.97,
YMOQ,Bss = “0.9 < Random < 0.95”,
Yitoo.Ags = “0.95 < Random”.
M14 B59 A67

Zs1 =< {Mlo’A67}’ {M147 B59>A66}7 Mo YM10,M14 YM107B59 YM10,A66 >,
Agr true false false

where

Yo, = “Random < 0.97,
Yare.Bs = “0.9 < Random < 0.95”,
Yane s = “0.95 < Random”.

| Mis Beo Agr

ZSS = {MM}’ {M157B60’A67}’ M14 | YM14,M15 YM14,BGO YMl4,A67 ”
where
Yaraans = “Random < 0.97,
Y ,.Bs = “0.9 < Random < 0.957,
Vit agr = “0.95 < Random”.
M5 | true
Z89 =< {M15, A68, Aﬁg}, {Mgg}’ A6185 frue > .
Ago | true
= | My Be Aeg
Zoo =< {Mas}, { Moo, Bor, Aes} Mog | Yarg o Yitos.Bor  YMas,Ass >
where
Ytos Moy = “Random < 0.97,
Ytos, 86 = 0.9 < Random < 0.95”,
Yitos Ags = “0.95 < Random”.
| Jon Bes Ago
Zon =< {MQQ’ Am}’ {Jm’ B62’ A69}’ Mg YM29,J01 YM29,BG2 YM297A69 >,
Az | true false false

where
Yitso. 00, = “Random < 0.9,
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YMzg,Bez =

YMQQ,Aﬁg -

where
YJ017J02 =
YJOLBG3
YJ017A70

where
YJ02 ,Bea
YJoz ,Lo1

where
YLOl,Loz =
YL01,365
YLOl,An

where

YLoz,Clg =
YLOQ,B% =
YL02,L03 =

“0.9 < Random < 0.95”,
“0.95 < Random’” .

J B A
Zoo =< {Jo1 }, {Joa, Bes, Aro | oo 63 0,
”2 { 01} { 02 68 70} Jo1 | YJ017J02 YJOl,BG's YJ017A70
“Random < 0.97,
“0.9 < Random < 0.957,
“0.95 < Random” .
| B Loy
Jo | Y Y
Zog =< {Jo2, A1, Ara}, { Bea, Lo1 }, A(;Ql i;i’;m J}];Ql’izl )
Ap | true  false
= “Random < 0.05”,
“0.05 < Random” .
L B A
Zgy =< {Lo1},{Lo2, Bes, An1 } | & ® T >

7
Lo | YL017L02 YL01,365 YL017A71

“Random < 0.9”,
“0.9 < Random < 0.95”,
“0.95 < Random”.

Chg B Lo3
Loz YL021019 YLOQaBGGS YLoz,Log
Zg5 =< {L027 A73, 14747 A75}, {019; B667 ng}, A73 true fCLlS@ fCLlSG
Ars | false  false true
A7y | false  false true
“0.0 < Random < 0.05”,
“0.05 < Random < 0.107,
“0.10 < Random”.
| Az Azs Ber
Zgs =< {Cio},{Ar2, Az, Ber}, Cro | Yorgam Yei9,4ms Yei9.Bsr >,
Ay | false  false true

where

YC’197A72 =
Y0475 =
Y0197867 =

“0.0 < Random < 0.457,
“0.45 < Random < 0.90”,
“0.90 < Random”.
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where

YL03 Los —

YL03 A74
YL03 ,Bes

where

YL04 Los —

YL04 ,Bsg
YL04 A7

where

YLos Los —

YL05 ,B70
YLos A6

where

YLO8 »Log
YLos Br1
YLos AT

where

YL09 L1o
YLog ,B72
YLOQ A7

| Lo Az Bes
Zyr =< A{Los}, {Loa; A7a, Bes}, Los YoosLos Yo YiosBes >
Ay | false  false true

“0.0 < Random < 0.90”,
= “0.90 < Random < 0.95”,
= “0.95 < Random” .

| Los Bgg Azs
Zog =< {Loa; Az6}, {Los, Beos Ars}, Loa | YiosLos YiowBss YLowArs >
Az | true false  false

“Random < 0.9”,
= “0.9 < Random < 0.95”,
= “0.95 < Random”.

Lo B Az

Zgg =< {L05}, {L067 B70>A76} |

Y >7
Los | YL()S»LOG YLos,Bm YL051A76
“Random < 0.97,
= “0.9 < Random < 0.95",
= “0.95 < Random”.
Z100 =< {Los},{Lor} Lot
’ " Log | true
Arr
Zhog =< {Los, Ars}, { Log, Bri, Arr}s Los | YiesLoo Yios B YLosArr >
Az | true false  false

= “Random < 0.9”,
= “0.9 < Random < 0.95”,
= “0.95 < Random”.

‘ L10 B72 A78
Zhvo3 =< {Log, Ar9},{L10, Br2, A}, Loo | Yieotro YiooBro Yieo.Ars >
Az | true false  false

= “Random < 0.9”,
“0.9 < Random < 0.95”,
= “0.95 < Random”.
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‘ Ly Bz Az
Z101 =< {LIO’ ASO}’ {LH’ B73’ A79}’ Ly YL10?L11 YL107B73 YL10,A79 >,
Ago | true  false  false

where

Y1001, = “Random < 0.97,
Y110.8s = 0.9 < Random < 0.957,
Y1047 = “0.95 < Random”.

| Lss By Aso

Ly | YL Y Y,
Z105 =< {Llla A81; Agg}, {L35, B74, ASO}, A;i ;;ZZSO ;;1[,5;4 ;;1{;20 :

Asgo true false false

where

Y711.05s = “Random < 0.97,
Y118, = “0.9 < Random < 0.957,
Vi1 45 = “0.95 < Random”.

‘ B75 020 L36 A81

Las | ) Y, Y, Y,
Zios =< {Las: Ass, Ass {Brs, Cao Lus, A}, 7 | "pfne Ty Sl gl >,

Ags | false  false  false true

where

Y1.s.8.s = “Random < 0.057,
Yigs.0o0 = “0.05 < Random < 0.10”,
Vi 15 = “0.10 < Random < 0.95”,
Yisas = “0.95 < Random”.

| Ass Asgz Brg
020 | YCQOvABQ Y0207A83 YCQ(),B76

Zhor =< {Ca}, {Asa, Ass, Br}, >,

where

YenoAs = “Random < 0.45”,
Yoo Ags = “0.45 < Random < 0.907,
Yeuo.8.6 = “0.90 < Random”.

021 B77 L37
Lsg YL367021 YL367B77 YL36,L37
Zhos =< {Lsgs, Asa, Coa, As}, {Co1, Brz, Laz}, Asa| true false  false >,
Agg | true false  false
Co | false  false true

where
Vige.co = “0.0 < Random < 0.05,

30



YLSG ,Br7

YL36,L37 =

where

YC217A84
YC217A85
YCQLB?s

where
YL37,L38
YL377C22

where

YL40 Ase
YL40 s As7
YL40 ,Brg
YL40 »La1

where
YL42 ,Ass

YL42,380 =

YL42 La3

= “0.05 < Random < 0.10”,
“0.10 < Random”.

| Ass Ass Brg

Z1gg =< {Can},{As4, Ass, Brs}, Co1 | Yoo, 40 YOui,Ass YCo1.Brs >
Ago | false  false true

= “0.0 < Random < 0.45”,
= “0.45 < Random < 0.90”,
= “0.90 < Random”.

| Las &>
7 | YL37,L38 YL377022

Zyio =< {Ls7},{Lss, Caa}, T >,

= “Random < 0.95”,
= “0.95 < Random”.

L39

Zin =< {Lsg, Asr},{Lso}, Lsg |true > .
Agr | true

Lo
true

Zhia =< {Lso},{Lao}, T
Ly Asg Ag7 Brg

YL4O,L41 YL407A86 YL4O,A87 YL4O,B79 >
true false  false  false

=< {Luao, Ass}, {La1, Ase, As7, Bro}, Luo
Ass

= “0.0 < Random < 0.05”,
= “0.05 < Random < 0.10”,
= “0.10 < Random < 0.157,
= “0.15 < Random”.

Ly

Zi1g =< {L41},{L42}; La | true

‘ Ass Bso Ly

YL427A88 YL427BSO YL42,L43 >,
false  false true

Zi1s =< {L42;A89}7 {A887B€§07 L43}; Ly
Agg

= “0.0 < Random < 0.05”,
“0.05 < Random < 0.107,
= “0.10 < Random” .
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where

YL43 JAgg —

YL43,381 =
= “0.10 < Random”.

YL43 »Laa

where

YL44 JAgo —

YL44 ,Bs2
YL44 ,L4s

where

YL45,383 =

YL45 ,Lsg

where

YLSQ,A91 =

YL59 ,Bsa
Y1

59,163

where

YN017A92
YNOl,Bss
YN01,N02

‘ Aso Bs, Ly

Zy16 =< {Lu3, Ago}, {Aso, Bs1, Laa}, Lz | YissAse YoisBsi YLasLas >
Ago | false  false true

“0.0 < Random < 0.05”,
“0.05 < Random < 0.10”,

| Ago Bsy Lys

Zir =< A{L Agg, Bsa, L -
117 {Laa}, {Aoo, Bs2, Lus }, Ly | YidAew YiwBss YiwLes
“0.0 < Random < 0.05”,
“0.05 < Random < 0.107,
= “0.10 < Random”.
| Bss Lsg
Zig =< {Lss, Aor},{Bss, Lso}, Lus | Yius.Bsy YiusiLse >
Agr | false true
“0.0 < Random < 0.057,
= “0.05 < Random”.
A B L
Zi19 =< {L ABL,|91 84 CHI
119 {Lso}, {Ao1, Bs, Les} Lsg | Yieo.dor Yiso.Bsa YlLsoLes
“0.0 < Random < 0.05”,
“0.05 < Random < 0.107,
= “0.10 < Random” .
No
Lgs | true
Zhao =< {Lez, Aoz, Aoz, Aga}, {No1}, Ago | true >.
Agy | true
Ags | true
A B N,
Z121 =< {N01}7 {A927 B857 NOQ} ‘ 92 85 02 >,

)
Noy ‘ YN017A92 YNOths YN017N02

“0.0 < Random < 0.05”,
“0.05 < Random < 0.107,
“0.10 < Random”.

2122 =< {N027 A95; A967 A98}7 {A937 0237 B867 N03}7
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Ag3 Bsg Co3 Noz
Noz YN02,A93 YN027386 YNOQ,ng YN027N03
Ags | false true false  false >,
Agg | false  false  false true
Agg | false  false  false true
where
YNgs. a9 = 0.0 < Random < 0.057,
YNgo.Bss = ~0.05 < Random < 0.107,
Y'Ngs.Cos = “0.10 < Random < 0.157,
YNgs.Nos = “0.15 < Random”.
- | Agy By Ags
Z193 =< {Ch3}, {Ags, Bsr, Ags }, Cos | You aos Yomr Yom o >,
where
Yeu4.40, = “0.0 < Random < 0.457,
Ye,4.85, = “0.45 < Random < 0.557,
Yeu,.40s = “0.55 < Random”.
Z124 =< {Nos, Agr, Agg }, { Bss, Caa, Nos, Ags },
‘ Bss Coy Noy Ags
No YNOS,BSS YNO37024 YN037N04 YNOS,A%
Ag7 | false  false  false true ’
Agg | false  false  false true
where
YNys.Bss = Random < 0.057,
YNos. s = “0.05 < Random < 0.107,
YNos.Nos = “0.10 < Random < 0.957,
YNgs. 495 = “0.95 < Random”.
_ | Agr Agg Bsg
Zh95 =< {Caa}, {Ag7, Ags, Bso}, Cor | Yorr e Yens i You o >,
where
Y, 40, = “Random < 0.457,
Yeu,.40s = “0.45 < Random < 0.907,
Ye,..B5 = “0.90 < Random”.
Cos By Nos
Noa YNO47025 YNO47B90 YN04,N05
Z126 =< {Noa, Ar00, Ca6, Aro1}, {Cas, Boo, Nos}, Ao | true false  false
A1 | true false false
Cos | false  false true

where
YN04 ,C25

= “0.0 < Random < 0.05”,
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YN04,B90 = “0.05 < Random < 0.10”,
YNouNgs = “0.10 < Random™.

A99 AIOO

By,

Z127 =< {025}7 {A997 A1007 B91}7 025 YCQ57A99 YC'25,A100 YCQ57B91 >7

Ago

where

Yeus.400 = “0.0 < Random < 0.457,
Y5 4100 = “0.45 < Random < 0.907,
Yeus.85, = “0.90 < Random”.

false false

| Nos Ca

Zyas =< {Nos}, {Nos, Ca6}, No

where
YNos.Noe = “Random < 0.957,
YNos. 6 = “0.95 < Random”.

| YNO57NO6 YN05,026

N,
Zi30 =< {Nm}, {Nos},N;m% >

| N09 AlOl A102 B92

true

>7

Zi31 =< {N08}7 {N097A101,A1027392}

where

YNos. 4100 = ‘0.0 < Random < 0.05”,

YNos. A0 = “0.05 < Random < 0.107,
YNos.Bo, = “0.10 < Random < 0.157,
YNos.Nog = “0.15 < Random”.

b
N08|YN087N09 YNO87A101 YNO&AIOQ YNO&BQQ

Zl33 =< {Nlla A104}7 {A1037 B937 NlQ}a Nll

| A3 By Nio
YN117A103 YN117393 YN117N12 >
Avs | false false true

where

YNy A1 = “0.0 < Random < 0.05”,
YNni.Bys = “0.05 < Random < 0.107,
YN N, = “0.10 < Random”.
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| Nis Boy Atoa

Nip | Y, Y, Y,
Zi3a =< {N127A1057A106}a{NISaB947A104}7 A11025 J:;“ZZB J]"Vcllzl’;’gg4 ]}222;04

Ajgs | true false  false

where

Ynpns = “Random < 0.97,
YN12.80 = “0.9 < Random < 0.95”,
YN Ars = “0.95 < Random”.

£Z135 =< {]V&3,14107,f4109}, {/41057(727a13957jvi4}7

‘ Aios Bys Cor Niy

Nig YN13,A105 YN137395 YN137C'27 YN13,N14
Ajor | false true false  false ’
Aqgg | false false  false true

where

YNy 4105 = “0.0 < Random < 0.05”,
YNys.B0s = “0.05 < Random < 0.10”,
YNys.00r = “0.10 < Random < 0.157,
Vs = “0.15 < Random”.

| AlOG B96 A107

Zi3e =< {027}7{141067396714107}7 Cyr | Yoo Yoo m Yoo a
27,1106 27,096 27,4107

>

where

YC277A106 = “0.0 < Random < 0.45”,
YC277396 = “0.45 < Random < 0.55”,
Yoy Ay = “0.55 < Random”.

N14 YN147028 YN14,BQ7 YN147N15
Zigr =< {N14, A108> 029}7 {0287 By, N15}, Ajos true false false >,
Cs | false false true

where

YNuu.Ber = 0.0 < Random < 0.057,
YN = “0.05 < Random < 0.17,
YN, = “0.1 < Random”.

| Aios Bog A9

Z1as =< {028’ AHO}’ {A108’ Bog, A109}, Cas YC287A108 YCQS,B% YC287A109 >,
Ao | false false true

where
YensArs = 0.0 < Random < 0.45”7,
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YCQ&BQS = “0.45 < Random < 0.55”,
Yo A = “0.55 < Random”.

| Nig Cag

Z1z9 =< {N15}, {Nig, Cao}, Nis | Yasne Yasc
15,4V16 15,429

>7

where
YN N = “Random < 0.957,
Y500 = “0.95 < Random”.

N
Z141 =< {N17}, {ng},w’ﬁ >

| AllO Alll N19

Ziss =< {Ns},{A110, A111, Nio}, Nis | Ve ane Yvis A YN Nie >

Ay | false false true
where
Yiis Ao = “0.0 < Random < 0.05”,
YN187A111 = “0.05 < Random < 0.10”,
YN v = “0.10 < Random”.
N.
Ziaz =< {Nio}, {Nao}, N thLOe

Ziaa =< {Nao, Ar12},{Na1}, Noyo | true >.
A112 true

| N B99 A112

Z145 =< {N21’ AHS}’ {NQQ’ ng’ A112}’ N21 YN21,N22 YN217399 YN21,A112 >,
Az | true false  false

where

Yo Nae = “0.0 < Random < 0.907,
YNor1.Boy = “0.90 < Random < 0.957,
YN21,A112 = “0.95 < Random”.

| Poi Bioo A113

Zia6 =< {N227 A114}7 {P()la Bigo, A113}7 Nag YN22,P01 YN22,B100 YN227A113 >,
Ay | true  false  false

where
YNy, pn = “0.0 < Random < 0.907,
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YNQQ,Bloo =

YN22,A113 -

where

YP01,A114 =

YP017P02

where

YC‘307A115
YC3073102
Y0307A116

where
YPoz ,C31

YPoz ,Pos

where

YC’317A117
YC317A118
YC’3173104

o«

o«

o«

“0.90 < Random < 0.957,
“0.95 < Random”.

Zyar =< {Po1, A11s, Az}, { A1, Cso, Bior, Poz}s

| Aq14 Bin C Poo
POI YP017A114 YP01,3101 YP01,030 YP017P02 >
A5 | false true false  false ’
A7 | false false  false true
“0.0 < Random < 0.05”,
Ypo.Bios = “0.05 < Random < 0.107,
Ypy,.050 = “0.10 < Random < 0.157,
0.15 < Random”.
A B A
Zas =< {Cso}. {Av1s. Bion. A ’ | 115 102 116 >,
e { 30} { Hor e 116} Cso | YC307A115 Y030,3102 YCSO?AH(S
“0.0 < Random < 0.457,
“0.45 < Random < 0.557,
“0.55 < Random” .
Cs1 Bios Pos
Pog YP02,031 YP0273103 YP027P03
Zigg =< {P027 A6, Av1s, A119}7 {0317 Bios, Pos}, Avis | false false true >,
Ajg | true false false
A9 | false false true
0.0 < Random < 0.05”,
Ypy.Bios = “0.05 < Random < 0.107,
0.10 < Random”.
| Az Aqig Bioa
Z150 =< {031}7 {A117a A1187 3104}7 C(31 YC’31,A117 YC;317A118 YC31,Blo4 >a
Ay | false false true
“0.0 < Random < 0.457,
“0.45 < Random < 0.90”,
“0.90 < Random”.
‘ Pos Bios Cso
Zys1 =< {Pos, A120}, { Poas B1os, Cs2}, Pos | Ypysros YPs.Bros YPos.Car >
Ao | false false true

where
YP037P04

o«

0.0 < Random < 0.90”,
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YP0373105 = “0.90 S Random < 0.95”,
Ypys.05 = “0.95 < Random” .

A
Zhsa =< {Cs2}, {A119, A120, Bios } | 19

A120 B106

where

Ycus.4,00 = “0.0 < Random < 0.457,
Yeus. 4100 = “0.45 < Random < 0.90”,
Y, Bios = “0.90 < Random”.

)
032 | YC32,A119 Y032,A120 YC32,3106

>

| Pos

BlO? A121

Z154 =< {P057 A122}7 {P067 BlO?a A121}7 P05 YP057P06
A122 true

where

Yps.ps = 0.0 < Random < 0.90”,
Ypys.Bior = 0.90 < Random < 0.957,
Yps A1, = “0.95 < Random”.

| Po

YP0573107 YP05,A121 >,
false false

BlOS A122

Z1s5 =< {Pos, A123}, { Por, Bios, A122}, Pos | Yros.Por
A123 true

where

Yroe.prr = 0.0 < Random < 0.90”,
Yoo Bros = “0.90 < Random < 0.95”,
YP06,A122 = “0.95 < Random”.

| Pos

YP0673108 YP067A122 >,

false false

BIOQ A123

Z156 =< {P[)?a A124}7 {P087 BlOQa A123}7 PO? YPO7,P08
A124 true

where

Yry.ps = “0.0 < Random < 0.907,
Ypyr B10o = “0.90 < Random < 0.957,
Yp. 4105 = “0.95 < Random”.

YP0773109 YP07,A123 >,
false false

P08 YP087A124 YP0878110 YPOS,POQ
Zysr =< {Pos, A12s, A196 }, { A124, Br1o, Poo}, Aizs | false false true >,
Aqge | false false true
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where

Yps.B110 = 0.0 < Random < 0.057,
Yppe.Aras = “0.05 < Random < 0.17,
Yres,pe = 0.1 < Random”.

| PlO Blll A125
)
Pog | YP097P10 YPog,Bnl YP097A125

Zyss =< {Poo}, {Pro, Bi11, A125} >,

where

Ypyo. Py = “0.0 < Random < 0.90”,
Ypoo.Brs = “0.90 < Random < 0.95”,
YP097A125 = “0.95 < Random”.

| Pll BllQ A126

Zys9g =< {Pio, A127}, { P11, Bi12, A126}, Pio | YPio.py YPio.Bia YPioAiss >
Aqg7 | true false false

where

Ypio.p, = “0.0 < Random < 0.90”,
Ypo.B11, = 0.90 < Random < 0.957,
Ypio.a10s = 0.95 < Random”.

| P12 BllS A127

Py | Yp, P Yp,..B Ypi, .4
Z160 =< { P11, A12g, Arag}, { P12, Buis, Awor}, Ao t;’lﬁem flc&sgg fléésf

Aag | true false false

where

Yp,.p, = 0.0 < Random < 0.90”,
Yp, .8 = “0.90 < Random < 0.957,
YP11,A127 = “0.95 < Random”.

Zhe1 =< {Pia, A130, A131}, { A28, Cs3, B114, P13},

| Alag B4 Cs3 Py
P12 YP127A128 YP12,3114 YP12,033 YP127P13
Aqz0 | false true false  false ’
Az | false false  false true

where

Ypip.a10 = “0.0 < Random < 0.057,

Yp, B, = “0.05 < Random < 0.107,
Y05 = “0.10 < Random < 0.157,
YP12,P13 = “0.15 < Random”.

A129 AlSO B115
Z162 =< {033}7 {A1297A13073115}7 033 I YC A YC A YC B
33,41129 33,41130 33,D115
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where

Yo Ape = 0.0 < Random < 0.45”,
YC'337A130 = “0.45 < Random < 0.90”7
Yeus B, = “0.90 < Random”.

U3y Biis Py
ISE YP13,C34 YPI:%BIIG YP137P14
Zh163 =< { P13, A132, U35, A133}, {C4, Buig, Pra}, Css | false false true >,
Azn | true false  false
Aizz | true false false

where

Yp.0s = “0.0 < Random < 0.05”,
Yps.B11s = 0.00 < Random < 0.107,
Yp, p, = “0.10 < Random”.

| A131 A132 Bll7

Zigs =< {034}7{14131,1413273117}; Cas | Yoo 4 Yer Yo 5
34,41131 34,41132 34,0117

)

where

Yoy a5 = “0.0 < Random < 0.457,
YC347A132 = “0.45 < Random < 0.90”,
Yeu, s = “0.90 < Random”.

P C
Zgs =< {P14}, {P15, 035}’ P I v 11 v 35C >
14,P15 14,C35
where
Yp, p; = “Random < 0.957,

Yp,.ci = “0.95 < Random”.

Zge =< { P15, A13a}, {Pis}, Pi5 |true >.
Ajzq | true

Py

Zigr =< { P}, {Pi7}, Pro | true

Z168 =< {P17; A135}7 {P187 A1337 A1347 3118}7

| Prg Ayzs Aizg Biis
Pi7 YP177P18 YP17,A133 YP17,A134 YP177BIIS >,
Aqzs | true false false false

where

Ypir a5 = 0.0 < Random < 0.057,
Ypir A = “0.05 < Random < 0.107,
Yp..Bs = 0.10 < Random < 0.157,
Yp..ps = “0.15 < Random”.
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P19

Zi69 =< {Pis}, {Pro}, Prs | true

P37 Bll9 A135
YP19,P37 YP1973119 YP19,A135 >,

Z170 =< {P197 A136}; {P377 31197 A135}7 P19

Aiz¢ | true false false
where
Yp, py = “0.0 < Random < 0.907,
Ypio.B11o = “0.90 < Random < 0.95”,
Ypio 415 = 0.95 < Random”.
P
Zin =< { Py}, { P}, P trige

Cse Biao Psg
Psg YP38,036 YP387812O YP387P39
Zi7a =< {Pss, A137, Cs7, Arss}, {Cs6, Brao, Pao}, Csr | false false lrue >,
Aqzr | true false  false
Aqsg | true false  false

where

Ypy.cus = “0.0 < Random < 0.05”,
Ypye.B1ao = “0.050 < Random < 0.107,
Ypys. P = “0.10 < Random”.

A A B

Zys =< {Cs6}, { Aise, A1sr, Bia1 }, | Auss 137 2
173 {Cs6}, {Aise, A1s7, Bia1} 036|YC367A136 YeusArsr  YCs6.Bion
where

YeusAse = 0.0 < Random < 0.45”,

Y0367A137 = “0.45 < Random < 0.90”7

Ycue.B1sn = “0.90 < Random” .

| Py Cs7

Zia =< {P39}7 {P407C37}’ Py | Yp.o e Ypuo.C
39,140 39,037

>

where
Ypy Py = “Random < 0.957,
Ypy,.c5, = “0.95 < Random”.

Py
true

Zhvre =< {Pu},{Puw}, P
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| A138 A139 P43

Zl77 =< {P42}; {A1387A1397 P43}7 P42 | YP 4 YP A YP P
42,1138 42,4139 42,543

>,

where

Ypp.aiss = “0.0 < Random < 0.05”,
Ypi Arse = “0.05 < Random < 0.10”,
Yp,,.ps = “0.10 < Random”.

Py
true

Zyzs =< {Pus}, {Pu}, Pr

Zi7g =< {Pu, Arao}, {Pis}, Pua | true >.
Ao | true

| Py Bias A
Z1go =< {Pus, A1}, { Pas; Bio2, A1a0}, Pas | Ypispis YPis.Bios YPis.Arsg >
Ay | true false false

where

Yp.ps = 0.0 < Random < 0.907,
Y B = “0.90 < Random < 0.95”,
YP45,A140 = “0.95 < Random”.

| B123 A141 P47

Zig1 =< {P46}7 {3123,14141,1347}, Pre | Yo 5 Yo Yo
46,0123 46,1141 46,4747

>

where

Yp,6.B10s = 0.0 < Random < 0.05”,
Yp, a1 = “0.05 < Random < 0.107,
Yp.pr = “0.10 < Random”.

| Pus Biag
Py | Y] Y,
Zhgo =< {Paz, A1z, Araz}, { Pas, Buaa}, A14472 5;72;248 ;4;21;:4 :
Az | true false

where

Yp,,. ps = 0.0 < Random < 0.90”,
Ypi Bias = “0.90 < Random < 0.957,
Vi Ay = “0.95 < Random”.

Zyg3 =< {Pus, Avaa, A15}, { Ara2, Css, Bias, Pao},

| Aty Bias Csg Py
Pyg YP48,A142 YP487BIQ5 YP487038 YP487P49
Aigg | false true false  false ’
Aqs | false false  false true
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where

Ypis. A1 = 0.0 < Random < 0.057,

Yp,s.B10s = 0.0 < Random < 0.107,
Ypis.css = “0.10 < Random < 0.157,

Yp.pw = “0.15 < Random”.

Zhga =< {Css}, {A143, Araa, Brog}

where

Yeus a14s = “0.0 < Random < 0.457,
Yeus A4, = “0.45 < Random < 0.90”,
Yeus.B1as = “0.90 < Random”.

A143 A144 3126

Z185 =< {P497 A1467 C’407 A147}7 {0397 Bl??a P50}7 C'40

where

Ypy.c50 = “0.0 < Random < 0.057,
Ypio Brar = “0.05 < Random < 0.107,
Yp,.p0 = “0.10 < Random”.

Z1ge =< {C3o}, {A145, A146, Bros}

where

Yeue a1 = 0.0 < Random < 0.457,
Youe Aue = “0.45 < Random < 0.907,
Youe.B1s = “0.90 < Random”.

Zhgr =< {Pso}, {51, Cao}

where
Yp,.py = “Random < 0.957,
Ypyo.000 = “0.95 < Random”.

Zigg =< {Psz}, {P53}, Ps

Zygo =< {Pss}, { Psa, Ara7, A1as, Bioo}

>
? )
Css | Y0387A143 YCss,A144 Y0387B126
C139 3127 P50
P49 YP49,C39 YP4973127 YP497P50
false  false true
Aqg | true false  false
A7 | true false  false
| A145 A146 BlQS >
? )
Csg | YC397A145 Y039,A146 Y03973128
| Py Cyo -
) b
Pso | YP507P51 YP507C40
Zigs =< {Ps1, Aug}, { Psa}, Psy |true >.
Ay | true
P53
true
| P54 A147 A148 3129
)
Ps3 | YP53,P54 YP53,A147 YP537A148 YP5373129
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where

Yp, 41, = 0.0 < Random < 0.057,
Ypo, a5 = “0.05 < Random < 0.107,
Ypis B1ae = 0.10 < Random < 0.157,
Yp,.p, = “0.15 < Random”.

Zhg1 =< {Pss}, {Pss}, P

| Psy Biso A

Zig3 =< {P56,A150},{P5773130,A149}, Pss | Ypo.rsr YPoBiso YPos Ao >
Aiso | true false false

where

Yp,.p, = 0.0 < Random < 0.907,
Ypis.Biso = 0.90 < Random < 0.957,
Y, A1 = “0.95 < Random”.

| P58 B131 A150

Zygs =< {Ps7, A1s1},{ Pss, Bis1, Aiso}, Psr | Ypops Yo Bisr YPsrAiso >
Ais1 | true false false

where

Yp,. py = 0.0 < Random < 0.90”,
Yp.. By = “0.90 < Random < 0.957,
Yp.. a5 = “0.95 < Random”.

‘ ROl B132 A151

P Y; Y; Y;
Zhgs =< {Pss, A1s2, A153}, { Ro1, Bis2, Ais1}, Af; JZ;ZIZOI ;5;;21632 ?5;221651

Aisz | true false false

where

Yp.ory = “0.0 < Random < 0.907,
Ypo Bis = 0.90 < Random < 0.95”,
Y 415, = “0.95 < Random”.

A152 Bl33 ROQ
Zl% =< {R01}7 {A1527 31337 R02}a ROl I YR 4 YR B YR 5
01,4152 01,5133 01,£t02

where
Yot Arss = “0.0 < Random < 0.057,
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YROLBIBS = “0.05 < Random < 0.10”,
Yro1 Ry, = “0.10 < Random”.

| Ros Bissa Ch

Roz2 | YRy Ros YReo.B Yr,,C
Z1gr =< {Ro2, A154, A155}, { Ros, Bi3sa, Car } Aisy f?il’sgg ;;7l5123a t;)’Ze“ s

Aiss | true false false

where

YRoes.Ros = “0.0 < Random < 0.90”,
Yros.Brssa = “0.90 < Random < 0.95”,
Yres.cn = “0.95 < Random”.

| Aiss Alsy Bisa
)
Ca | YC41,A153 YC41,A154 YC41,B134

Zhgs =< {Cun1}, {A1s3, Aisa, Bisa}

)

where

Yo, Ayss = “0.0 < Random < 0.45”,
YC’417A154 = “0.45 < Random < 0.90”7
YC4173134 — “0-90 S Ra/ndOm”.

£Z199 =< {]%03a14157>/4158}6 {/4155,(742,13135,]%04}7

| A Biss Cio Ro4

Ros YROB,A155 YR03,3135 YROB,C42 YROS Roa
Ais7 | false true false  false ’
Aiss | false false false true

where

Yros, 4155 = 0.0 < Random < 0.057,

YRes.Brss = “0.05 < Random < 0.107,
Yros.co = “0.10 < Random < 0.157,

Yig Rt = “0.15 < Random”.

| A156 A157 B136

Zaop =< {042}7{1415671415773136}; Cr | Yo A Yoo n Yoo 5
42,41156 42,4157 42,5136

>

where

YC427A156 = “0.0 < Random < 0.457’7
YC’427A157 = “0.45 < Random < 0.90”,
Yo Byss, = “0.90 < Random” .

Cy3 Bi36a Ros
Ro4 YRO47043 YRO4731360, YR047R05
Zo1 =< {Roua, A1s6, A1s9, A161}, {Cas, Biseas Ros}, Aise | false Jalse true >,
Aisg | true false false
A1 | false false true
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where

Yros.cis = “0.0 < Random < 0.057,
YR047B1360, = “0.05 < Random < 0.10”,
YRos,ros = “0.10 < Random”.

A158 A159 3137
7 =< C , A ,A ’B , | >,
202 { 43} { 158 159 137} 043 | YC437A158 YC43,A159 YC4373137
where
Yous,415 = “0.0 < Random < 0.457,
YC437A159 = “0.45 S Random < 0.90”,
Yous.815: = “0.90 < Random”.
| Ros Biss Cua
R Y; Y; Y,
Z303 =< {Ros, A160, A162}, { Ros, Biss, Cua}, A10650 ‘?25[’526 ?Ejizg 1;;2?4
Ajga | true false  false
where
YRO5,R()6 = 0.0 < Random < 0.90”,
YRos,Biss = ~0.90 < Random < 0.957,
Yros.cow = “0.95 < Random”.
A A B
oo =< {0 A Avao, Avsr. Busg o210 161 o
204 {Cus}, {Ai60, A161, Biso } Cu | YouiAo YCusArer  YCusBiso
where
Yo = 0.0 < Random < 0.45”,
YC447A161 = “0.45 < Random < 0.90”7
Yo Bise = “0.90 < Random”.
_ Ro7
Zaos =< {Ros}, { Ror}, R Tiruc
| Ao By Ros
Zyos =< {Ror, Ates} {Are2; Biaos Ros}, Ror | YrorAwe YRorBiao  YRorRes >
Ajes | false false true
where
YRO?,A162 = 0.0 < Random < 0.05”,
YRoano = “0.05 < Random < 0.10”,
YRy res = “0.10 < Random”.
| Ajes By Rog
2207 =< {ROS’ A164}’ {A163’ BMl’ ROQ}’ R08 YRO&A163 YRos,B141 YRos,Rog >,
Atgs | false false true
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where

Yigs,Args = “0.0 < Random < 0.05”,
Yros,B1n = “0.05 < Random < 0.107,
YRos,Ree = “0.10 < Random”.
| Avgs B Ry
R Y, Y, Y,
Zz0s =< {Rog, A165, A166}, {A164, Braz, Rio}, A10695 ?ﬁi?? ?22?1642 ?:“Z};m ’
Ags | false false true
where
YROQ,A164 = 0.0 < Random < 0.05”,
YRos,Bmz = “0.05 < Random < 0.107,
Yroo,r1o = “0.10 < Random”.
Zang =< { R0, A167, Ares}> { Ares, Bras, Ru1, Cus
‘ Aes Bias R Cys
R10 YR107A165 YRlo,Bms YRlo,Ru YR107C45
Avgr | false false false true ’
Aigs | false false true false
where
YRi0,4165 = 0.0 < Random < 0.057,
YRlOyBl43 = “0.05 < Random < 0.107’7
YRlo,Ru = “0.10 < Random < 0.95”,
Yrio.cis = “0.95 < Random”.
Ass Ay Biaa
Z =< C ) A 7A 7B ’ | >>
210 {Cus}, {Ai66, A167, Braa} Cis | Yeus Aiee  YCus,Argr Y Cus.Braa
where
YC’45,A166 - “0-0 S Random < 0.45”7
YC457A167 = “0.45 < Random < 0.90”,
Yeous B = “0.90 < Random”.
Cie Bius Ris
Ry YR117C46 YR11,B145 YR117R12
Zon1 =< {Ru1, Aieo, A170, Caz}, {Cus, Bias, Ria}, Avgo | true false false >,
Ao | true false  false
Cyr | false  false true
where
Yri.cio = “0.0 < Random < 0.057,
Yri1.B1s = 0.05 < Random < 0.107,
YR . = “0.10 < Random”.
Ales Aigo Biag

Zo1g =< {046}7 {A1687A16973146} |

)

7
Cie | YC467A168 YC46,A169 YC467Bl46
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where

Yoo Aes = 0.0 < Random < 0.45”,
YC467A169 = “0.45 < Random < 0.90”7
Yeu6.816 = “0.90 < Random”.

‘ R13 047
b
Ry ‘ YR127R13 YR12,C47

Zyz =< {Ri2}, {Ri3, Cur}

where
YRisris = “Random < 0.957,
Yris.cir = “0.95 < Random”.

Z216 =< {R157 A1727 A173}7 {A17U7 B1477 R167 A171}7

| A1ro Biaz Ry6 Ain
Ry YR157A170 YR157B147 YR157R16 YR157A171
Az | false false true false ’
Az | false false true false

where

YRis. 410 = “0.0 < Random < 0.057,

YR58, = “0.05 < Random < 0.157,
Yris.ris = “0.15 < Random < 0.95”,
Yris.4,, = “0.95 < Random”.

Lopr =< {Rl@}, {R17}, R16 true > .

A7 | true
| A172 Bl48 RIS
Z218 =< {R177 A174}7 {A1727 Bl487 R18}7 Rl? YR17,A172 YR1773148 YR17,R18
Arg | false false true

where

Yris 417, = “0.0 < Random < 0.057,
Yr7.Bus = “0.05 < Random < 0.107,
Yr-ris = 0.10 < Random”.

Zy1g =< {Rus, Aizs}, {Ai73, Biag, Rig, Ara},

48



| A B4 Ry Ay

Ry YR187A173 YR1873149 YR187R19 YR187A174 >,
Az | false false true false

where

YR 4175 = 0.0 < Random < 0.057,

Yris.B1o = “0.05 < Random < 0.187,
YRR = “0.18 < Random < 0.95”,
YRl&Alm = “0.95 < Random”.

| A175 Bl50 RQO
Zao =< {Ri9, A176}, {A175, Biso, Rao}ty Rio | YRioA1rs  YRioBiso YRigReo
Aizg | false false true
where
Yy Ams = “0.0 < Random < 0.05”,
Yrio.B150 = “0.05 < Random < 0.107,
YRio,Reo = “0.10 < Random”.
| Arre Bis: Ry
Zgz =< {R207A177}7 {A176; Bis1, R21}7 Rao YRQO,Al?G YR2O,BL)1 YR207R21 >,
A7 | false false true
where
YR20,A176 = “0.0 < Random < 0.05”,
YRo0,B15 = “0.05 < Random < 0.107,
Yroo,ror = “0.10 < Random”.
| A177 Bl52 RQQ
2222 =< {RQI’ A178}’ {A177’ Bl52’ R22}7 R21 YR217A177 YR2173152 YRQl,RQQ >,
Airs | false false true
where
Yro 417 = 0.0 < Random < 0.057,
Yo B = “0.05 < Random < 0.107,
YR217R22 - “0.10 S RandOm”.
Lagg =< {RQQ}, {A1787 8153’ R23}’ | A178 Biss Ros >
Ry | YRys Arzs YRosBiss  YRoo Ras
where
YRzz,Aws = “0.0 < Random < 0.05”,
YRss.B15s = “0.05 < Random < 0.107,
Yoo mos = “0.10 < Random”.
| R Bisa
R Y, Y,
Z24 =< {Ra3, Ar79, A1so}, { Raa, Bisa}, A12739 ?;ZIZM ?3?:4 s
Ao | true false
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where
Yy, Roe = 0.0 < Random < 0.957,
YiRoysBiss = “0.95 < Random”.

Zaos =< {Rou, Ais1, A1s2 }, { Airg, Cus, Biss, Ros },
‘ Avzg Biss Cusg Ras

Ry YRQ4,A179 YRQ4,B155 YRQ4,C48 YR24 s Ras
Aig1 | false true false  false ’
Aigo | false false false true

where

YR247A179 = “0.0 < Random < 0.05”,

YR2473155 = “0.05 < Random < 0.107’7
Yrou.cis = “0.10 < Random < 0.157,

Yrouros = “0.15 < Random”.

Ao Aisi Bise
Zgze =< {Cus}, {A1s0, A1s1, Bis6 }, O I Yoo A Yoo A Yo 5
48,41180 48,41181 48,0156

>7

where

Yeus. 4150 = “0.0 < Random < 0.457,
Yous. 41 = “0.45 < Random < 0.907,
“0.90 < Random”.

YC487BI56

C(49 Bl57 RZG
Loy YR257049 YR25,3157 Yst,RQG
Zor =< {Ras, A1ss, Cs0, A1sa}, {Ca9, Bis7, Ras}, Cso | false false true >,
Aigz | true false false
Ansa | true false  false

where

YRos.cho = “0.0 < Random < 0.057,
YRys. 815, = “0.05 < Random < 0.107,
YRos R = “0.10 < Random”.

A A B
Zags =< {Cug}, {A1s2, A1ss, Biss} | 182 183 18 .

Y
Cag | YC491A182 YC49,A183 YC49,Bl58

where

Yeouo.418, = “0.0 < Random < 0.457,
Yeuo.a1ss = “0.45 < Random < 0.907,
YC497BI58 = “0.90 < Random”.

‘ R27 050
9
R26 ‘ YRQG JRor YRQG ,Cs0

Zsg =< {Rag},{Rar,Cs0} >,

where
YRos. oy = “Random < 0.957,
Yioo0so = “0.95 < Random”.
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Z231 =< {RQg}, {RQQ}’ R28

R A A B
Zazy =< {Rag}, { R30, A1sa, Aiss, Biso } | 30 184 185 159

>
’ )
R29 ‘ YR297R30 YRQQ,A184 YRQQ,A185 YRQQ,Blsg

where

Vs drss = “0.0 < Random < 0.057,
YR29»A185 = “0.05 < Random < 0.10”,
YR2973159 = “0.10 < Random < 0.15”,
YRoo,ry = “0.15 < Random”.

R
Zasz =< {Rso}, {Rs1}, R tmile
Rso
Zyzs =< {Rs1, Aige}, {Ra2}, Ra | true >.

A186 true

| A Bieo Rs3
Zyys =< {Rsz, Asr}, {A1ss, Bieo sz}, Raz | YR dise YRaoBioo YRssRass >
Aigr | false false true

where

YRy Ass = 0.0 < Random < 0.057,
YRa.Bigo = 0.05 < Random < 0.107,
YRap.kas = “0.10 < Random”.

| A Bigi Rua
L35 =< {R337 A188}7 {A1877 Blﬁla R44}> Ris3 YR33,A187 YR33,B160 YR33,R44 >,
Aiss | false false true

where

YRas 41, = 0.0 < Random < 0.057,
YRa 810 = “0.05 < Random < 0.107,
YRy ru = “0.10 < Random”.

| Alss Biga Rys
)
Ras | YR44 yA1ss YR44 ,B162 YR44 JRas

Zazr =< {Rus}, {Aiss, Big2, Rus } >,

where
YR44>A188 = “0.0 < Random < 0.05”,
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YR B = “0.05 < Random < 0.107,
YR ris = “0.10 < Random”.

| Algo Bies So1

Zazg =< {Ruz, Aroo}, {A1so, Bies, So1}, Sar | Yourdwse YSurBres YSurSor >
Ao | false false true

where

YS477A189 = “0.0 < Random < 0.05”,
Ysur.B1s = “0.05 < Random < 0.10”,
Ys,m.50 = “0.10 < Random”.

‘ Aqgo Bigy So2

Zoa0 =< {501’ A191}, {A190, Biea, 502}’ Sot Y5017A190 Y501,3164 YSOl,Soz >,
Ajg1 | false false true

where

Ys01.4100 = 0.0 < Random < 0.05”,
Yso1. 8160 = “0.05 < Random < 0.107,
YSOLSoz = “0.10 < Random”.

‘ Aqo1 Bigs So3

Zogn =< {So2}, {A191, Bies, Sos }, 5o ‘ Yo Yo n Yo o
02,41191 02,0165 02,203

where

Y3410, = “0.0 < Random < 0.05”,
Yss.B16s = “0.05 < Random < 0.107,
Ys05.50s = “0.10 < Random”.

‘ Soa Biss
Z242 =< {5037 A192}7 {5047 3166}7 SO3 YSQ;;,S(M YSQg,Blﬁe >7
Aiga | true false
where
Ys05.50s = “0.0 < Random < 0.957,
Ys0s.B16s = “0.95 < Random”.
| Sos Cs1

S Y. Y.
2243 =< {504, A193, A194}, {5057 051}7 Af::,) 52417;05 ;2417521 >7

Aoy | true false

where
Ys01.50, = “0.0 < Random < 0.95”,
Yso,.050 = “0.95 < Random”.
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| A192 A193 Bl67

Zogg =< {Cs},{Ai192, Ar93, Bier}, o | Yo o Yo 4 Yo &
51,41192 51,41193 51,0167

>,

where

You, A = “0.0 < Random < 0.45”,
Yoo, 4105 = “0.45 < Random < 0.907,
Yo, = “0.90 < Random”.

51,8167

Cso Biss So6
Sos Y5057052 YSos,Bws YSos,Socs
Zyas =< {505, A195, Cs3, A196}, {Cs2, Bies, Sos . Css | false false true >,
Aqgs | true false false
Ajge | true false  false

where

Ys5.05, = “0.0 < Random < 0.057,
Ys5.816s = ~0.05 < Random < 0.107,
Ys05.50 = “0.10 < Random”.

Atoa Aqgs Bieg
Zose =< {Cs2}, {A194, A195, Bigo }, o I Yo o Yoo 4 Yoo &
52,41194 52,41195 52,0169

where

Yoo, 410, = “0.0 < Random < 0.457,
YC’52,A195 = “0.45 < Random < 0.90”,
Yo, Bige = “0.90 < Random”.

‘ Sor Cs3
6 ‘ YSOG,SW Y5067053

Zoyr =< {Sos}, {So07, Cs3}, S,

where
Ysoe.50r = “Random < 0.95”,
Ys06.055 = “0.95 < Random” .

508

Zoug =< {Sor, Aror}, {Sos}, Sor |true >.
A197 true

SO9

Zaa9 =< {Sos}, {00}, Sox [ ruc
| Slo A196 A197 Bl70

Y5097510 Y509,A196 Y509,A197 YSOS%BNO >,
true false false false

Z250 =< {509; A198}7 {5107 A1967 A1977 Bl?(]}; SOQ
A198

where
Y5097A196 = “0.0 < Random < 0.05”,
Yspo.A10r = “0.05 < Random < 0.107,
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YSOQ7BI70 = “0.10 < Random < 0.15”,
YSQg,S]_O = “0.15 S Rand()m”.

S
2251 =<< {Slo}, {311}7 SIO tr;le
‘ Aigs Bir S12
a2 =< {Sll’ Algg}, {Algs, Bin, 312}’ St Y5117A198 YS11,B171 YSH,S12 >,
Ajgg | false false true
where
Y511,A198 = “0.0 < Random < 0.05”,
Ys,, B = “0.05 < Random < 0.107,
Y5117SI2 — “0.10 S Rand()m”.
‘ Algg Bz Sis
Z253 =< {5127 AQOO}, {Algg, B172, 513}7 512 Y5127A199 Y51273172 Y512,S13 >’
Agoo | false false true
where
Y5127A199 = “0.0 < Random < 0.05”,
Ys.,.B1, = “0.05 < Random < 0.107,
Ys1,.505 = “0.10 < Random”.
| Asgo B3 S1a
Zo54 =< {5137 AQOI}’ {A2007 Bz, 514}’ S13 YS137A200 YS13,B173 YS13,S14 >,
Ago1 | false false true
where
Y5137A200 = *0.0 < Random < 0.05”,
Ys,5.8175 = “0.05 < Random < 0.107,
Ys5.50, = “0.10 < Random”.
A B S
Zys5 =< {S14}, {Az01, Bi7s, S15} |_Am 1 LS

where

Y4400, = 0.0 < Random < 0.05”,
Y5, 817 = “0.05 < Random < 0.107,
Ys,,.5, = “0.10 < Random”.

| Bizs

Y
S1a ‘ Yo d001 Ysiu,Bira  Ysia,815

Vo

2256 =< {S15, AQOQ}, {3175’ ‘/01}’ 515 Y515,B175

Asga | false

where
Y5157A200 = “0.0 < Random < 0.05”,

o4

Y515,V01 >,

true



Y5157Bl75 = “0.05 < Random < 0.10”,
Ys,5 v, = “0.10 < Random™.

Z257 =< {%17 A203}a {054a A2027 ‘/04a Bl76}7

| Cu Azoz Voa Birs
Vo YV017C54 YVOl,Azoz YVOLVOAL YVOLBI76 >,
Agoz | false  false true false

where

Yvor,050 = “0.0 < Random < 0.05”,
Y1400, = “0.05 < Random < 0.18”,
Yoy vou = “0.18 < Random < 0.957,
Yvoi. 8176 = “0.95 < Random”.

A203 A204 Bl77
2258 =< {054}7 {A2037 A2047 Bl77}a 054 I YC R YC B YC 5
54,41203 54,4204 54,0177

where

Yes4, 4005 = “0.0 < Random < 0.45”,
Yo, Avos = “0.45 < Random < 0.907,
YC5473177 = “0.90 < Random”.

Vao
| true

Zase =< {Vou, A20a, A206 }, {Vao}, A;):; frue >
A206 true

Css Birg Var

V20 YV20,055 YV2073178 YVQO,V21

Ziago =< {VQO, Asos, Cse, A207}> {055, Bizs, ‘/21}7 Cse | false false true
Agos | true false  false
Aggr | true false  false

where

Yvpo.05s = “0.0 < Random < 0.057,
Yvp0.B17s = “0.05 < Random < 0.107,
Yiso vy = “0.10 < Random”.

Aoy Asos Bhrg
Zag1 =< {55}, {A204, A20s, Birg }, | >
{ }’{ ’ } Css | YCs5,A2o4 Y055,A205 YCs5,Bl79 ’
where

Yoo, Ay, = “0.0 < Random < 0.457,

Y5 4005 = “0.45 < Random < 0.907,

Yoo Bire = “0.90 < Random”.

| Vao Cse

Z262 =< {‘/21}7 {‘/227056}7 ‘/21 | YV v YV c
21,V22 21,C56

95

>



where
YV217V22 =
YVQl,C'SG =

Z265 =< {‘/24}7{‘/25714207714208;B180} |

where

YV247A207 =
YV247A208 =
YV2473180 =

o«

YV24,V25 -

Zag

where
YV277A209 =
YV27,3181 =

“Random < 0.95”,
“0.95 < Random”.

Vas

Zagz =< {Vaz, Asos}, {Vas}, Vao |true >.

Zags =< {‘/23}7{‘/24}, Vis

Agog true

Va4

true

Vas Aoz Asos

7
Vay | YV247V25 YV24,A207 YV24,A208 YV247BISO

“0.0 < Random < 0.057,
“0.05 < Random < 0.107,
“0.10 < Random < 0.15”,
0.15 < Random”.

Zase =< {‘/25}7{‘/26}a Vi

Zagr =< {Vag, Aooo }, {Var},

Vas

true

Voe | true > .

s =< {Var, Aaio}, { A0, Bis1, Vas}, Var

“0.0 < Random < 0.05”,
“0.05 < Random < 0.10”,

Y, vas = “0.10 < Random”.

Zagg =< {Vag, Ao11}, {A210, Bis2, Voo },  Vas

where
YV287A210
YV2873182 =

A209 true

| Asgo Big1 Vog

YV277A209 YV277BISI YV277V28 >
Asg | false false true

‘ Ao Bigo Vag

YV287A210 YV287BIS2 YV287V29 >,
As1 | false false true

= “0.0 < Random < 0.05”,

“0.05 < Random < 0.10”,

Yvie vae = “0.10 < Random”.

| V3o Biss

Lorp =< {Vzg}, {V307 Bl83}7 Vi

o6

| YV29,V30 YV297BIS3

)



where
Yvpo vi = “Random < 0.957,
YV29,B183 = “0.95 < Random”.

Zon =< {Vs0, Ao1s }, {A211, Cs7, Bisa, Va1 },

‘ Aoy Bisa Csr Vs

V3o YV307A211 YV307BIS4 YV307C57 YV307V31 >,

Agz | false  true  false  false
where
YVBO,A211 = “0.0 < Random < 0.05”,
Yvio.Bisa = “0.05 < Random < 0.107,
Yvio.co. = “0.10 < Random < 0.157,
Yigovs = “0.15 < Random”.

Aoia Agis Biss
Zyra =< {Csr},{A212, An13, Bigs }, C-r I You s Yoo Yo ni >,

where
Yoo, 45, = “0.0 < Random < 0.457,
Yeur Ags = “0.45 < Random < 0.907,

YCS773185

“0.90 < Random”.

Csg Biss Voe
Vos YVos,Css YV0573186 YV05,V06
Zory =< {Vos, A21s, Ceo, A216}, {Css, Biss, Vos}, Ceo | false  false true >,
Asgis | true false  false
Agig | true false  false
where
Yips.05s = “0.0 < Random < 0.057,
Yvos Brss = “0.05 < Random < 0.107,
Yvis v = ©0.10 < Random™.
Ag1y Agis Bigy
2275 = {058}7 {A214’ A2157 Bl87}’ 058 I Y0587A214 YC58,A215 YCS&BlS’? ~
where
Yeue a0, = “0.0 < Random < 0.457,

Y0587A215
YC587BIS7

“0.45 < Random < 0.90”,
“0.90 < Random” .

A true
Zoyre =< {Aa1a, Aoir, Aois}, {Cso}, Aii frue >

A218 true

o7



| Asis Agi7 Bigs

Zoyrr =< {Cso}, {A216, Ao17, Biss}, Cro | Yoo 4 Yoo 4 Yoo 5
59,41216 59,4217 59,0188

>

where

Yeuo 406 = “0.0 < Random < 0.67,
YC597A217 = “0.6 < Random < 0.9”;
YCSQyBl88 = “0.9 < Random”.

\% C
Zyrs =< {Vos }, {Vor, Ceo }, o | Vir 60 -

| YVOG ,Voe YVOG ,Cs0

where
Yipovor = “Random < 0.95”,
YV067C60 = “0.95 < Random”.

Vos
Zoyrg =< {Vor, Aa1o}, {Vos}, Vor |true >.
A219 true
. Voo
Zaso =< {Vos}, {Voo} Vo Tirue

‘/10 A218 A219 Bl89

Zag1 =< {Voo}, {Vho, A21s, A219, Biso } |

)
‘/09 | YV09 V1o YVOQ JA218 YVog ,A219 YV097B189

where

Yoo 4015 = “0.0 < Random < 0.057,
Yoo 4010 = “0.05 < Random < 0.107,
Yvio.Bise = “0.10 < Random < 0.15”,
Yoo 110 = “0.15 < Random”.

2282 =< {‘/10}7 {‘/12}7 ‘/10

Via
Zogys =< {Vi3, Asor }, {A220, Bioos Via}, Vis | Yine Asse YVis.Bioo YVisVie >
Agor | false false true

where

YV137A220 = “0.0 < Random < 0.05”,
YV13,3190 = “0.05 < Random < 0.10”,
Yvia v, = “0.10 < Random”.

o8



‘ A221 8191 ‘/15

Zags =< {Via, Aoza}, {A291, Bio1, Vist, Via | Yoiu dosr YviuBier Yviewas >
Ao | false false true

where

YviaAger = “0.0 < Random < 0.057,
YviiBior = “0.05 < Random < 0.107,
Yvi, v = “0.10 < Random”.

‘ Ago Biga Vie

Zage =< {V1s, Aoz}, {Az22, Bro2, Vie}, Vis | YWisdoee Yis.Biow YVisvie >
Agez | false false true

where

Yvis Agsy = “0.0 < Random < 0.057,
Yvis Bigy = “0.05 < Random < 0.107,
Yvisvie = “0.10 < Random”.

| A Bigs Viz
Zogt =< {Vie}, { A2z, Bio3, Vir}, Vi | Yeigdses YVig.Bios YVigVar >

Ageo | false false true
where
YV16,A223 = “0.0 < Random < 0.05”,
YV16,3193 = “0.05 < Random < 0.107’7
Yvie v, = “0.10 < Random”.
| Bia  Vis
Zass =< {Vir, Asoa}, {Bioa, Vis}, Viz YvieBiow YVievis >
Agoy | false true

where

Yvir Ageo = “0.0 < Random < 0.05”,
Yvi, Bioa = “0.05 < Random < 0.107,
Yvi. v = “0.10 < Random”.

| Agoy Bigs Vig

YV187A224 YV18,B195 YV187V19 >,
false false true

Zagg =< {Vis}, {A24, Bigs, Vio}, Vis
Agzo

where

Yvis. 400 = “0.0 < Random < 0.057,
Yvis.B1os = “0.05 < Random < 0.107,
Yvie e = “0.10 < Random”.

Xo1
true

Zago =< {Vig}, {Xo1 }, Vi

29



X02 3196
Y
Xo1 | YX017X01 YXOLBIQG

Zag1 =< {Xo1}, {Xo2, Bigs } >,

where
Y01, %0, = “Random < 0.957,
YX01,3196 = “0.95 < Random”.

Z
gy =< {XOQ}a {Z01}’ Xog tm(,)ble
- Zos
Za93 =< {Zo1 },{Zo2}, Zor [ True

3 Conclusion

The GN-model thus built allows analyzing the technology process described. It illustrates
the capabilities of the GN to be used for modeling and simulation of a wide range of real
technological processes.

We can change the way of estimating of transition condition predicates, so that to evaluate
them as intuitionistic fuzzy couples (in the sense of intuitionistic fuzzy set theory, see [2]).

Reference

[1] Atanassov, K. Generalized Nets. World Scientific, Singapore, 1991.
[2] Atanassov, K. Intuitionistic Fuzzy Sets. Springer, Heidelberg, 1999.

60



